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Preface

This project ”Survey and health assessment of chemical substances in
jewelleries™ is carried out by FORCE Technology for the Danish
Environmental Protection Agency. The completed analyses are carried out by
FORCE Technology, the Department for Chemical Analysis.

The purpose of the project was to map the Danish market for jewelleries and
based on this, to select a number of jewelleries for screening for content of
heavy metal as well as analysis for release of heavy metals. Furthermore, the
purpose was to analyse a number of textile necklaces for content of benzidine,
which is banned in the EU.

The project was completed over a period of eight months (April to
November) in 2007.

A number of offences have been found in the project. All offences have been
reported to the Danish Environmental Protection Agency.

The report has been written with the purpose of presenting the results of the
health assessment of lead in an international context.






Summary and conclusion

Background and purpose

Jewelleries are available in countless variants, including a large number of
metal jewelleries with and without a content of precious metal. These
jewelleries can potentially contain and release problematic substances as for
instance heavy metals. A number of examinations from abroad have proved a
problem with the content of large amounts of lead in so-called cheap
jewelleries. The seriousness of the problem is confirmed by a 4 year old boy’s
death who by accident had swallowed a heart-shaped piece of jewellery
containing above 99% lead. The incident lead to a voluntary recall of 300,000
pieces of the jewellery in question (Berg et al., 2006). Furthermore, it has
turned out that the textile part of a necklace imported from Turkey contained
the substance benzidine which is banned in the EU.

Thus, this project has had the purpose of providing an overview of whether
metal jewelleries with a problematic content of heavy metals are available on
the Danish market as well as whether this content can be released in an
amount that causes health related problems for humans. The purpose was
also to clarify whether there was a relation between among other things price
(quality), country of origin and content/release of heavy metal. Another
element in the project was to examine whether textile necklaces containing
benzidine are available on the Danish market.

The survey

The project is carried out by FORCE Technology, the Department for
Applied Environmental Assessment, who has been responsible for the survey,
the selection of products for analysis as well as the health assessment. The
analyses of the jewelleries have been completed by FORCE Technology, the
Department for Chemical Analysis.

Metal jewelleries

The survey and purchase of jewelleries were completed in the period April to
July 2007. In total 170 pieces of metal jewelleries were purchased, divided
between the product types rings, necklaces, bracelets, earrings, piercing
jewelleries and ankle chains. These product types were selected as they all are
products getting into contact with the skin. All the purchases took place in the
area of Copenhagen. The main part of the jewelleries was bought in the
following types of shops: 10 kroner’s shops, shops with owners of different
ethnic background, jewellery shops, department stores, supermarkets and
clothes shops, while a small part was bought in internet shops.

All metal jewelleries were screened for a content of Pb, Hg, Cd, Se, Cr, Sb,
As, Ba by use of a XRF device. As metal jewelleries often consist of different
metal parts (with a different content of metal and thereby release) each piece
of jewellery was screened on 3 different parts as a maximum. Thus, in total
318 jewellery parts were screened.
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Based on the screening results 25 jewellery parts were selected for a migration
test for release of As, Ba, Cd, Cr, Cu, Hg, Ni, Pb, Sb and Se. The used
analysis method was “Migration to artificial sweat” according to DS/EN
1811:2000. The jewellery parts were selected in such a way that they covered
the different product types (rings, necklaces, bracelets etc.) and the different
product categories (silver-coated, golden-like, non-precious metal etc.) as
broadly as possible; however, with the primary criterion that they represented
a part of the piece of jewellery being in contact with the skin. As far as
possible, the attempt was to select jewellery parts representing the entire
concentration span related to the content of lead and cadmium; however,
focus was primarily on the low part of the spectrum, i.e. for lead between 100
and 2000 ppm and for cadmium between 75 and 2000 ppm.

Textile necklaces

In total 62 textile necklaces were purchased. The main part of the textile
necklaces was purchased at the same time as the metal jewelleries. During the
entire purchasing phase focus was on purchasing textile necklaces of different
types and colours. Furthermore it was attempted to buy textile necklaces
“targeting” children as well as adults.

The 62 pieces of textile necklaces were screened for a content of azo-dye
which through reduction may form aromatic amines as for instance benzidine.
The screening consisted of lowering the textile necklaces into water (40
degrees) for a period of 4 hours. Coloured extracts in the water are an
indication of a possible content of azo-dyes. Hereafter, 10 textile necklaces
representing different colourings were selected for a quantitative analysis for a
content of benzidine. The analysis method being used was EN 14364-1:2003.

Results and main conclusions

Conclusions from the screening
The most important conclusions from the screening of the metal jewelleries
were:

o 58% of all examined jewelleries contained lead in a concentration
above 100 ppm. The maximum content of lead in a jewellery part was
69.6 %.

e 24% of all examined jewelleries contained cadmium in a concentration
above 75 ppm. The maximum content of cadmium in a jewellery part
was 29.15%.

o 2% of all the examined jewelleries exceeded a content of 100 ppm of
mercury.

o 25% of all examined jewelleries turned out to contain nickel in a
volume percentage above 1. The maximum content of nickel in a
jewellery part was 95%.

e Furthermore, a tendency was proved that especially charms, and
particularly catches, contain lead and cadmium. Generally, there was
no relation between the types of jewelleries (bracelets, earrings etc.)
and the content of lead and cadmium.

e Based of the present data material it cannot be concluded whether
jewelleries bought from a certain country have a larger probability of
containing heavy metals. However, it can be mentioned that for the 37
jewelleries which are known to originate from China 30% has turned



out to contain above 100 ppm lead while 24% has turned out to
contain above 75 ppm of cadmium.

¢ No relation was found between shop type and purchase of jewelleries
with a high content of heavy metals.

e There seems to be a greater chance of a large content of Pb in the
cheaper metal jewelleries (0 — approx. 10 kr. per gram), while for Cd
there does not seem to be a direct relation.

e The results did not indicate a relation between content of heavy metal
and the product category (i.e. gold coated, silver-like, non-precious
metal etc.). Thus, it cannot be assumed that jewelleries of for instance
gold have a larger probability of containing lead or cadmium than
jewelleries made of silver or non-precious metal.

e Furthermore, there was no relation between the three superior product
categories (gold, silver and non-precious metal) and content of lead
and cadmium.

Conclusions from the migration analysis

The jewelleries for the migration test were selected based on an even
distribution among the selection criteria, i.e. content of heavy metal, coating,
product type and jewellery part.

The results from the migration analysis for artificial sweat showed that lead,
cadmium, nickel and copper migrated in a concentration above the detection
limit.

Based on the test arrangement used in this project it is not possible to
determine whether nickel migrates above 0.2 pg/cm’/week or 0.5 pg /cm? /week
in a period of at least two years at normal use; in other words, whether the
products comply with the nickel statutory order.

The results from the migration analysis did not show any direct relation
between migration and content of the metal, i.e. it cannot be assumed that a
high concentration of the metal in the jewellery causes a high migration.
However, it shall be noted that nearly no migration of lead has taken place for
jewelleries where the content of lead is below approximately 1%. Similar
tendency is not seen for the other metals.

As only relatively few migration analyses have been performed it is not
possible to determine whether the coating (for instance gold coated or silver-
like) has any influence on the migration.

It shall be noted that the result from the sweat test are used for the oral
exposure calculations. However, the pH value in the sweat test is 1.5 higher
than it would have been in a saliva test. This may indicate that a lesser amount
of metal compounds are formed in the sweat test than what would have been
formed in a saliva test. In other words this means that the oral exposure in this
study is underestimated to a certain degree. However, it is assumed based on a
study concerning formation of metal chlorides in seawater (Strandesen et al.,
2007) that this difference (in formation of metal chlorides) is in the order of
magnitude of 3-4% and therefore is not expected to have significant influence
on the results.

Furthermore, it shall be noted that the exposure calculations are associated

with some uncertainty as the calculations are based on the assumption that it
is primarily inorganic metal compounds (especially metal chlorides) that are
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formed in sweat (and saliva) that are in contact with the jewelleries. In other
words, oral and dermal absorption rates are primarily based on studies
concerning inorganic metal compounds. This assumption is based on a study
by Menné (1994) (quoted from ATSDR (2005a)) which claims that nickel
alloys being in contact with the skin form nickel chlorides. The assumption is
likewise based on the Danish Environmental Protection Agency’s risk
assessment of nickel from 2005 in which they state that corrosion of metal in
sweat primarily is dependent on the chloride and oxygen content.

Finally, it turned out that 2 of the 10 analysed textile necklaces had a content
of benzidine of 100 and 1200 mg/kg respectively and thus had a content of
benzidine exceeding the legally recognized amount.

Conclusions from the health and risk assessment

Health assessments for lead, cadmium, nickel and copper were performed and
followed by exposure calculations for all samples showing migration above the
detection limit.

Dermal exposure

Wearing the jewelleries examined in this project does not result in problems
related to exposure of lead through the skin (though a number of jewelleries is
close to exceed the TDI value). However, many of the examined jewelleries
cause problems related to cadmium exposure through the skin while in a few
cases there are also problems related to nickel exposure through the skin. The
copper content in the jewelleries gave no cause for problems.

Average background exposure

The results show that for nearly all the jewelleries from which cadmium
migrated in an amount above the detection limit there is a potential health risk
for children (who are already exposed to an average background exposure) by
wearing the jewelleries for 16 and 24 hours a day respectively. For two of the
jewelleries the total tolerable daily dose is even exceeded by a factor 10. In
other words, children wearing these jewelleries get 10 times the tolerable
intake of cadmium a day. However, it shall be mentioned that the tolerable
daily intake (TDI) states what a person may get daily through an entire
lifetime without experiencing health related effects. Thus, for a shorter period
the TDI value can be exceeded without this causing any effects - if in a
corresponding period later in life an equally lesser amount is taken in. For
adults the TDI value related to cadmium for two of the jewelleries is exceeded
when the jewelleries are worn for 24 hours — and a single one is close to
exceed the TDI value for nickel.

Maximum background exposure

When looking at the population group being exposed to the maximum
background exposure the picture looks more serious. Here the results show
that the 5% of Danish children being exposed to the maximum background
exposure of cadmium already have exceeded the limit of tolerable daily intake
of cadmium — without including the contribution from wearing jewelleries.
For the 5% of adults being exposed to the maximum background exposure of
cadmium the TDI value is not exceeded in advance but when the contribution
from wearing the jewelleries is added it turns out that the TDI value is
exceeded for four of the jewelleries when being worn for 24 hours.

Oral exposure
Furthermore, the results show that potential health risks are generated relating
to cadmium, nickel and lead when a person sucks the jewelleries for two



hours. However, most definitely for lead and cadmium as nearly all jewelleries
(showing migration of the metal in question) exceed the T DI value related to
lead and cadmium (both children and adults). This applies to humans being
exposed to an average background exposure. None of the jewelleries gave
cause to problems related to copper.

The results show that the lowest content of lead giving cause for health
problems by sucking the jewelleries for two hours is a content of lead of
1.77%, i.e. somewhat above the requirements of the lead statutory order on a
maximum content of 0.01% of lead. At the same time it is seen that none of
the jewelleries containing a maximum of 100 ppm of lead caused health
problems.

Furthermore, the calculations have shown that for a single piece of jewellery it
turns out that children (being exposed to an average background exposure of
lead) can suck the charm for one minute only before the daily tolerable intake
is exceeded.

Overall conclusion

Based on the findings of this project it cannot be excluded that by wearing or
sucking some of the metal jewelleries examined in this project potential health
risks related to especially cadmium and nickel arise. This is valid for people
exposed to the background exposure found in Denmark. For lead there are
primarily problems when sucking the jewelleries. None of the examined
jewelleries gave problems related to copper.

The health related risks associated with the three metals are effects on the
kidneys (cadmium), increased mortality risk on foetuses (nickel) and reduced
1Q at children (lead).

If the jewelleries comply with the legal demand related to content of lead, the
results in this project indicate that no health related risks arise by wearing or
sucking the jewelleries.

The jewelleries containing mercury were not examined further in the
migration analysis. Therefore, it cannot be excluded that, as for lead and
cadmium, there is a health risk by wearing or sucking the jewelleries.

However, there are a number of reservations being decisive whether a health
problem will occur. Among other things, the jewelleries have to be
worn/sucked every day for a long period as a short exceeding of the tolerable
daily intake does not necessarily result in effects hazardous to health - unless
an amount equal to the tolerable daily is taken in every day for the rest of the
person’s life. In addition, it is assumed in the calculations that the migration of
metals from the jewelleries is constant during time. This will decrease in the
course of time.

Finally it is in the project concluded that there exist textile necklaces on the
Danish market, which contain benzidine in amounts exceeding the allowable.
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1 Preface and purpose

Jewelleries are found in a countless number of variants, including a large
number of metal jewelleries with and without a content of precious metal.
These jewelleries can potentially contain and release problematic substances
such as for instance heavy metals.

A number of studies from abroad have proved a problem with the content of
large amounts of lead in cheap imported jewelleries. The seriousness of this
problem is confirmed by a recent death of a 4-year-old boy who by accident
had swallowed a heart-shaped piece of jewellery containing more than 99% of
lead. The incident led to a voluntary recall of 300,000 pieces of the mentioned
piece of jewellery (Berg et al., 2006).

Furthermore, it has turned out that the textile part in a necklace imported
from Turkey contained the substance benzidine, which is banned in the EU.

Thus, this project has the purpose to:

e Give an overview whether there are metal jewelleries on the Danish
market with a problematic content of heavy metals.

¢ Clarify which types of heavy metals which in this case are present in
problematic amounts in metal jewelleries in Denmark.

e Clarify whether there is a relation between price (quality), country of
origin, jewellery part, jewellery type and category as well as
content/release of heavy metal.

o Assess possible health consequences by using jewelleries containing
heavy metals in problematic amounts.

e Give an indication whether there are textile necklaces on the Danish
market containing benzidine.
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2 Legislation in the area

In the following relevant legislation regarding use of heavy metals and
benzidine is shortly described.

2.1 Limitation of use of certain heavy metals

For the heavy metals lead, mercury, nickel and cadmium there is legislation on
limitation of the use of these substances. The following legislation is relevant:

e Statutory order on ban on import and sale of products containing
lead. Stat.Ord. no. 1082 of 13.09.2007. (Taking effect as from 1
November 2007 and replacing Stat.Ord. no. 1012 of 13.11.2000).

e Statutory order on ban on import, sale and export of mercury and
mercury-containing products. Stat.Ord. 627 of 01.07.2003.

e Statutory order on ban on sale, import and production of cadmium-
containing products. Stat.Ord. 1199 of 23.12.1992.

e Statutory order on ban on import and sale of certain nickel-containing
products. Stat.Ord. no. 24 of 14.01.2000.

e Statutory order on change of statutory order on ban on import and
sale of certain nickel-containing products. Stat.Ord. no. 789 of
12.08.2005.

e Law on control of works of precious metal etc. Law no. 308 of
17.05.1995.

According to these statutory orders it is banned to import and sell products,
including jewelleries, containing more than 100 ppm (mg/kg) of mercury or
lead in the homogeneous single parts of the product. Furthermore, it applies
that import, sale and production of products in which cadmium forms a part
as surface treatment (cadmium plating), dye pigment or plastic stabilizer with
more than 75 ppm in the homogeneous single parts of the product is banned.

According to the Nickel Statutory Order (Stat.Ord. no. 24 of 14.01.2000
including the supplement Stat.Ord. no. 789 of 12.08.2005) it applies that
“Nickel must not form a part of studs which are inserted into pierced ears and
other pierced parts of the body unless the nickel release from such studs are
less than 0.2 pg/cm’/week (migration limit)”” — and that “Nickel must not form
a part of products which are intended to get into direct and long contact with
the skin if the nickel release from these parts which get into direct and long
contact with the skin is larger than 0.5 pg/cm*/week for a period of at least two
years at normal use”.

The law of control with works of precious metal etc. deals with among other
things the requirements to the content of precious metals in goods, including
jewelleries being sold as goods of precious metals. However, an inquiry (see
Appendix B) among companies acting in the Danish precious metal industry
indicated that there does not seem to be a problem with the content of
undesirable heavy metals in products related to the precious metal industry,
thus there is no focus on these types of jewelleries in this project.
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Finally, the Toys Statutory Order can be mentioned which includes the
requirements that toys for children may only release a certain amount of
among others lead, mercury, cadmium, selenium, chromium, barium, arsenic
and antimony (see Appendix G). Jewelleries addressing children and
possessing a “play function” must be labelled with the CE label. CE labels
indicate that the jewellery fulfils all the valid rules within the toys area. Even if
a few of the purchased jewelleries looked like jewelleries addressing children it
was not possible to find jewelleries labelled with the CE label during the
purchasing phase.

2.2 Limitation of use of benzidine

The following legislation is relevant regarding textile necklaces containing
benzidine:

e Statutory Order on ban on import, sale and use of certain azo-dyes.
Stat.Ord. no. 755 of 15.08.2003.

According to this Statutory Order applies that use of azo-dyes is banned in
textile and leather goods which can get into direct contact with skin or oral
cavity for a longer period at humans if these azo-dyes at reductive
decomposition of one or several azo-groups can release one or several of the
aromatic amines, which are listed in Appendix F of this report, in
concentrations above 30 ppm in the finished good or in the dyed parts of this.
Benzidine is one of the aromatic amines mentioned in Appendix F.

According to the Statutory Order it is not forbidden to sell a product
containing benzidine as long as not more than 30 ppm of benzidine is
released. Furthermore, it applies that import and sale of the above-mentioned
textile and leather goods are banned if they are dyed with the azo-dyes
mentioned in Appendix E of this report.



3 Survey and purchase

3.1 The market for jewelleries in Denmark

Jewelleries on the market in Denmark are in statistical respect divided into a
number of groups as described in Appendix C. Largely, it is distinguished
between jewelleries of precious metals (in this project also named precious
metal jewelleries) and bijouterie. According to the legislation jewelleries of
precious metals must contain at least 333 per thousand gold, 800 per
thousand silver, 850 per thousand platinum and 500 per thousand palladium.
Bijouterie covers on the whole all other types of jewelleries consisting of
metals, precious metals, plastic, wood etc. In practice, it is an open question
how the specific differentiation between the product groups within bijouterie
is made.

An extract from Statistics Denmark (see Appendix D) shows that in 2005 the
turnover was approx. 706 tonnes of bijouterie on the Danish market of which
metal-bijouterie with and without precious metal represented approx. 358 and
312 tonnes respectively. Non-metallic bijouterie which includes plastics and
textiles jewelleries represented approx. 36 tonnes. It was not possible to get
data from Statistics Denmark which specifically deals with sale and
production of the different types of non-metallic bijouterie.

Far the main part of the bijouterie is imported from Asia, primarily China, but
other countries such as Hong Kong, South Korea and Taiwan also represent a
relatively large part of the total import as stated in the table below (see
Appendix D for more details).

Table 3-1: Import of jewelleries from abroad in percent.

Import from Precious metal Bijouterie — Bijouterie — non- Bijouterie —
jewelleries precious metal metal without precious
metal
USA 4.2% 5.5% 0.6% 0.4%
Indonesia 0.4% 0.3% 0.9% 0.3%
China 53.7% 87.9% 37.8% 54.0%
South Korea 2.5% 2.9% 0.6% 2.1%
Japan 3.7% 0.0% 0.0% 0.0%
Taiwan 0.0% 1.3% 1.1% 1.1%
Hong Kong 10.4% 1.8% 5.4% 6.6%
Total 21912 kg 365,322 kg 380,337 kg 282,229 kg

The market for precious metal jewelleries is not that transparent as companies
with below 10 employees (which is typical for goldsmith's and silversmith’s
workshops) have no obligation to report the amount of produced products to
Statistics Denmark.

In the project no complete survey of the market for jewelleries in Denmark
was performed. The primary attempt was to cover the market by purchasing
jewelleries from typical players in the retail trade as well as through the
Internet. The main part of the jewelleries is bought in the retail trade,
however, primarily in shop types like clothes shops, supermarkets, 10 kroner’s
shops, jewellery shops etc. In the following sections there is a detailed
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description telling how the purchases of metal jewelleries as well as textile
necklaces have been carried out and how the purchased jewelleries are
classified.

3.1.1 Division of jewelleries into jewellery parts

The primary purpose of this project is to identify whether there is a
problematic content of heavy metals in metal jewelleries (hereafter mentioned
as jewelleries) in Denmark. However, jewelleries typically consist of several
different metal parts (catch, chain, charm etc.) which each may have a
different content of heavy metal. Therefore, in this project it is decided to
analyse a maximum of 3 parts of each purchased piece of jewellery.

In the project, these different parts of the jewelleries are mentioned as
“jewellery parts™ as illustrated in the figure below. In the project a total of 170
pieces of jewelleries were purchased. These pieces of jewelleries were each
scanned on a maximum of three different parts which has resulted in 318
jewellery parts.

Jewe lery part
na 28,1 Catck

Jewe lery part

Jewellery 100 38 no. 382 Char

Jewe lery part
na 283
Fendant

Figure 3-1: [llustration of the definition of a jewellery part.

3.1.2 Categorization of jewellery parts

The categorization of the jewelleries is made on each jewellery part as
jewelleries as mentioned often consist of several different metal parts, each
with a unique appearance (gold, silver etc.) which makes an overall
categorization of the jewellery as a whole impossible.

The jewellery parts in this project are categorized according to the following
product categories:



Table 3-2: Description of product categories used to classify the jewellery parts.
Product category Contentof = Comment regarding the classification
precious
metal (%)

Genuine gold
Genuine silver Ag >80 If the jewellery part contains > 80% of silver
but is coated with gold, the jewellery part is
classified as "gold coated”.

Gold coated Au: 0-33 If the content of gold is very low and the
jewellery part visually does not seem to
contain gold it is not classified as "gold
coated”.

Silver coated Ag: 0-20 If the jewellery part contains both gold and
silver it is classified according to what it
visually seems to contain.

Silver alloy Ag: 20-80

Golden-like Au: 0

Silver-like Ag: 0

Clearly non-precious Au: 0 Here an assessment has taken place whether
metal Ag: 0 the jewellery part clearly seems not to contain

precious metal. In a few cases, a jewellery part
may be classified as “clearly non-precious
metal” even if it contains a small amount of
gold or silver.

Alloyed jewelleries consist of metal which is ”melted together” while the
category ”coated jewelleries” includes jewelleries where precious metals lie as
a separate metal layer on the surface. There are no jewelleries of the type
*“gold alloy” as on the whole genuine gold jewelleries always are alloyed
jewelleries, i.e. the jewelleries which are defined as “genuine gold™ here are in
practice alloyed jewelleries.

Furthermore, the jewellery parts are generally divided into ’gold”, silver”
and “clearly non-precious metal” since it for the consumer is possible visually
to distinguish between these types of goods. In other words, with this division
the consumer will have the possibility of deselecting a product if a possible
relation between a problematic content of heavy metal and type of jewellery
(gold, silver or non-precious metal) is proved.

According to content of precious metal, the categorization of precious metal
has taken place on basis of analysis results from a XRF screening of the
different jewellery parts by means of X-rays; however, it shall be mentioned
that the results imply a relatively large uncertainty factor, as described in
section 3.4.1.

The contents of precious metal in percentage which is the basis of the
categorization of the jewellery parts in the groups “coated” and “alloyed” are
solely based on experiences from the Danish assay office. Thus, this division
cannot be regarded as an “official” categorization in terms of “alloyed” and
*“coated” jewelleries.

The reason that gold and silver jewellery parts are divided into “coated”,
“alloyed” and “-like” respectively is due to the fact that a possible problematic
content of heavy metals might be released differently, depending on whether
the product is coated with precious metals, alloyed with precious metals or
does not contain precious metals at all. The Danish assay office states that
coatings of especially precious metals can to a certain degree prevent heavy
metals from being released and thus reduce a potential health risk.
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In a few cases, a small content of gold or silver (< 1%) is ignored during the
categorization as the uncertainty of the XRF measurements are relatively large
when the content appears to be below one percent. In other words, where the
XRF result indicates a content of gold of for instance 0.08% a jewellery part
can prove to contain no gold at all.

Finally, the categories ’genuine silver” and “genuine gold™ are included even
if these jewelleries are not in focus in this survey. The reason why is that a few
of the purchased jewelleries turned out to contain jewellery parts which in fact
had a content of precious metal which fulfils the legal requirement for
precious metal jewelleries.

3.2 Purchase of metal jewelleries

In total, 170 metal jewelleries are purchased, divided into the product types
rings, necklaces, bracelets, earrings, piercing jewelleries and ankle chains.
These product types are selected as they all are products getting into contact
with the skin.

The purchases were made in three phases with duration of 1-2 days during a
total period of about 1.5 months. In the periods between the purchases the
purchased jewelleries were screened for a content of heavy metals and then
categorized. Based on this knowledge the strategy for the following purchases
was made.

The primary elements which were assessed after each purchase/screening with
regard to the next purchase were as follows:

e Proportionally equal distribution of price per gram.

e Proportionally equal distribution between the product types (rings,
necklaces etc.).

e Proportionally equal distribution between the product categories
(gold, silver etc.).

e A representative distribution in relation to country of origin.

¢ Reasonable distribution of purchases in the different types of shops.

3.2.1 Price per weight unit

During the purchases it was important to get a representative selection of
products which were different with regard to price and quality. The basic
measurements used to describe the relation between price and quality is price
per weight unit (gram) as the type and price of the raw materials may be
expected to be a substantial element in this situation. However, it shall be
mentioned that it is difficult to define quality in relation to jewelleries as also a
certain degree of subjective aesthetics is included in the term. For instance, a
high degree of processing (e.g. in filigree jewelleries) can be a quality, which
influences the price without the used raw materials necessarily being
expensive.

The table below shows the purchase of jewelleries divided into the different
relations regarding price/gram.



Table 3-3: The division of jewelleries in the different relations regarding price/gram.
Kr./gram Number of ‘

jewelleries
<2 32
2.00-3.00 31
3.00-5.50 33
55-10.00 37
>10 37
Total 170

3.2.2 Product types

As far as possible it was attempted to purchase an equal division of jewelleries
in the different product types. However, it was judged that the use of products
like piercing jewelleries and ankle chains are not as widespread as for instance
necklaces, rings, bracelets and earrings. Thus, the purchase of piercing
jewelleries and ankle chains was not in the same proportion as the remaining
product types.

Table 3-4: The division of purchased jewelleries in the different product types
Number of

Product type

jewelleries
Others 5
Ankle chain 6
Bracelet 43
Necklace 51
Piercing 3
Ring 28
Earring 34
Total 170

The product type Others” covers for instance toe rings etc.
3.2.3 Product categories

Furthermore, the purchase of the jewelleries was attempted to be equally
divided on the different product categories (gold coated; silver-like etc.).
However, in the purchase situation it was not possible to clarify whether the
jewellery in fact contained precious metal, neither if it was alloyed or coated.
Even if the purchases were made in several phases and the jewelleries were
categorized continuously it was necessary with a more pragmatic approach to
the purchase situation in the form of some overall product categories. This
meant that focus was on purchasing a representative selection of jewelleries in
the overall product categories “gold jewelleries”, “silver jewelleries” and
*“clearly non-precious jewelleries”. In other words, the overall product
category “gold jewelleries” included jewelleries coated with gold as well as
golden-like jewelleries. The categorization of the jewelleries has, as mentioned
earlier, taken place on each part of the jewellery (with a maximum of three
parts) as jewelleries as mentioned can consist of a silver part as well as a gold
part. In the table below the distribution of the purchases in relation to the
overall product category is shown.
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Table 3-5: Division of purchases in relation to overall product category.
Overall product category  Number of
jewellery parts

Gold jewelleries 131
Silver jewelleries 160
Non-precious metal 27
jewelleries

Total 318

3.2.4 Purchase in relation to country of origin

As one of the purposes with the project was to clarify whether there is a
relation between content/release of heavy metal and country of origin it was
attempted, if possible, in the purchase situation to get information about the
country of origin of the jewellery. However, it turned out to be difficult to get
information regarding country of origin as most of the shop assistants had no
possibility of replying to this. However, at a number of shops it was possible
to get a telephone number to their supplier, head office etc. This contact
information is registered in the database. Subsequently, it was tried to contact
the supplier by phone to get information about importer/producer as well as
country of origin. However, it was not possible to get this information in all
cases and within the time frame of the project it was not possible to contact all
shops. The table below represents the procured information.

Table 3-6: Division of purchased jewelleries in relation to country of origin

Country of origin Number ofjewelleries[
The shop does not know 95
England 3
Holland 1
India 4
China 37
South Korea

Thailand 2
Investigated but cannot be informed

The East 18
Total 170

The definition ”The shop does not know” represents the shops which have
not been contacted by phone and which in the purchase situation were not
able to inform country of origin. The definition “Investigated but cannot be
informed” represents situations where phone calls to the supplier have not
resulted in an identification of the country of origin.

In total, information regarding country of origin was procured for 66 out of
the 170 purchased jewelleries corresponding to 39%.

As it has not been possible in the main part of the purchase situation to get
information about country of origin it has been difficult to purchase an equal
distribution of jewelleries representing different countries. As the results
immediately indicate the main part of the purchased jewelleries originates
from Asia, especially China. However, this is not surprising as information
from Statistics Denmark shows that the main part of bijouterie is imported
from Asia, primarily China (see Table 3-1 and Appendix D).

However, it can be mentioned that the jewelleries are selected and purchased
at random which means that with the large amount of purchased jewelleries



there ought to be a representative distribution of the jewelleries as to their
country of origin.

3.2.5 Where are the purchases made?

Purchase of the jewelleries is primarily made in retail trade (156 pcs.),
however, supplemented by a small purchase via the Internet (14 pcs.). The
purchases were made in the area of Copenhagen as it was assessed that
jewelleries sold in this area cover a representative selection of the jewelleries
being sold on national basis. Jewelleries were purchased in the following areas:

e Town centre Copenhagen: Straget, Kagbmagergade incl. several side
streets.

e Frederiksberg: Frederiksberg Center, Falkoner Allé, Godthabsvej and
Gl. Kongevej.

¢ Nagrrebro: Ngrrebrogade, Elmegade and Ravnsborggade.

e Vesterbro: Istedgade, Vesterbrogade and Fisketorvet.

e Lyngby: Lyngby Storcenter and Magasin.

o Kgs. Nytorv: Magasin.

e Straget: Hlum.

e Brenshgj/Husum: Frederikssundsvej.

The main part of the jewelleries was purchased in shops as it was assessed that
only a small part of the population buys jewelleries via the Internet. Jewelleries
were purchased in the following shop types:

e 10 kr’s shop types

e Other type of shops

e Shops with owners of different ethnic background
e Internet shops

o Jewellery shops

e Department stores

e Supermarkets

e Clothes shops

The category ”Other type of shops™ covers among other shops booksellers,
toyshops, children’s wear shops and different non-definable shops.

3.3 Purchase of textile necklaces

In total 62 textile necklaces were purchased. The main part of the textile
necklaces were purchased at the same time as the metal jewelleries which
means that the above-mentioned shop types also represent the shops where
the textile necklaces were purchased. However, it was tried to purchase a little
more of textile necklaces in children’s wear shops and toyshops as the notified
textile necklace with a content of benzidine was targeted children.
Furthermore, during the purchase phase there was a focus on purchase of
textile necklaces of different kind and colour.
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3.4 Results from the screening

All 170 pieces of metal jewelleries were screened for a content of metals by
means of a XRF device. In each case it was assessed how many different parts
of the jewellery it was relevant to screen; however, a maximum of 3 different
parts of the jewellery were screened. In total 318 screenings of jewellery parts
were made.

3.4.1 The uncertainty of the XRF screening

Results reached through a XRF screening indicate first and foremost which
elements being present as well as their approximately proportional distribution
with regard to amount. Thus the result does not represent a reliable value for
the exact content of the metal in percentages.

The content of for instance lead in the screening will be determined with a
much greater reliability if for instance the content of lead is located on the
outside of the jewellery than if the content of lead is placed in the middle of
the jewellery. The reason being, that the XRF device uses X-rays to indicate a
content of metal. These X-rays have more difficulties in penetrating into the
middle of the jewellery and out from the jewellery (especially if it is coated
with precious metals) which is the reason for the larger uncertainty of the
result if the searched metal is in the middle of the jewellery (here the volume
of the jewellery also has an influence). When using this type of measurements
alone there is no possibility of immediately assessing where in the jewellery a
possible content of heavy metals is located.

Another reason why it is not possible to describe the exact uncertainty of the
completed XRF measurements is that the jewelleries vary a lot in shape and
construction in relation to known reference samples. The XRF device shows
in percentages a content of metal in the surface which the device immediately
can “see”. Thus, to achieve a “perfect” screening the sample should consist of
a perfect homogeneous surface which is not the case with the different
jewellery parts.

At the semi-quantitative screening, which is the one being carried out in this
project, a positive result implies that there is a content of the element in
question; i.e. a positive quantitative determination. A strong signal implies that
the jewellery contains relatively large amounts of the element in question.

It is judged that the results from the XRF screening are usable to form a
reasonable impression of which jewelleries ought to be selected for further test
for release of problematic heavy metals.

3.4.2 Test for a content of Arsenic and Barium

The used XRF device was not calibrated to test for a content of As and Ba
and therefore a test for a content of these elements was made through a visual
examination of the spectrum which came out for each XRF scanning.

The method consisted in defining the wavelength which As and Ba
respectively represented and thereafter in interpreting visually whether there
was a “top” on level with the respective “wavelength”. Despite the visual
character of the method it can still indicate a possible content of these two
metals with an acceptable certainty.



However, all the screenings showed no sign of a content of either As or Ba
which was not expected anyway as normally these two metals are not used in
the production of jewelleries.

3.4.3 Content of heavy metal in the metal jewelleries

The 170 pieces of metal jewelleries were tested for a content of the following
metals: Au, Ag, Cu, Sb, Pb, Se, Cr, Cd, Hg, Sn, Al, Mo, Nb, Zr, Bi, W, Zn,
Ni, Co, Fe, Mn, V, Ti, In, Pt, Pd, As, Ba.

The following eight metals were judged to be the most interesting in terms of
potential health risks related to migration to the skin as well as ingestion
through the mouth: Pb, Hg, Cd, Se, Cr, Sb, As, Ba.

Appendix A shows the content of the above-mentioned 8 metals as well as
gold, silver and copper in all the 318 screenings (corresponding to all the 170
pieces of jewelleries).

The screening revealed that approx. 58% of all examined jewelleries contained
lead in a concentration above 100 ppm.

As regards the content of cadmium the screening showed that approx. 24% of
all the examined jewelleries contained cadmium in a concentration above 75
ppm. However, based on the XRF screening it is not possible to conclude
whether the content of cadmium is found in the form of a cadmium plating of
the surface or whether it is found in the middle of the jewellery.

Regarding mercury, 4 pieces of jewelleries, corresponding to 2% of the
examined jewelleries, exceeded the maximally allowed content of 75 ppm Hg.

Table 3-7: Content of Pb, Cd, Hg and Ni respectively in the examined
jewelleries/jewellery parts.
Content of metal

Number of
jewelleries of total
number of

In percentage | Number of In percentage
jewellery parts  of total
number of

jewelleries

jewellery parts

Pb content above 100 ppm 98 143

Cd content above 75 ppm 41 24% 49 15%
Hg content above 100 ppm 4 2% 4 1%
Ni content above 1% 42 25% 72 23%
Total 170 318

The completed tables presenting the content of Ni, Cd, Pb, Hg, Sb and Cr
respectively in all the jewellery parts (sorted in descending concentration) are
enclosed in Appendix A. No content of Se was found in the jewelleries.

The maximum content of lead of 69.6% was found in a gold coated catch
(jewellery part no. 95.3). Furthermore, 47 jewellery parts were found to
contain above 10% of lead. Of these 47 jewellery parts, 16 (corresponding to

34%) were catches.

For cadmium, the maximum content in a jewellery part was 29.2% and in
total 9 jewellery parts had content above 1% cadmium.

40 jewellery parts contained above 10% of nickel while two jewellery parts
contained 93 and 95% of nickel respectively. Up to 25% of all examined
jewelleries turned out to contain nickel in a volume percentage above 1.
However, the legislation regarding nickel does not ban the use of nickel in
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jewelleries but there are requirements on the amount of nickel which
maximally may migrate from the jewellery.

3.4.4 Content of heavy metal in relation to price/gram

The tables and figures below are included with the purpose of showing
whether there is a relation between the quality of the jewelleries (price per
gram) and the content of heavy metals. The tables show the content of Pb and
Cd respectively in relation to the quality of the jewellery (price per gram of
jewellery —i.e. the price of the jewellery divided by the weight of the
jewellery).

Table 3-8: Content of Pb in relation to kr/gram
Kr/gram 1-5 5-10 >10 Number of

Pb(%) Pb(%) Pb(%) @ jewelleries

<2

2.00-3.00 | 60% 13% 10% 6% 11% 31
3.00-550 | 38% 27% 5% 8% 22% 33
5.5—-10.00 569% 18% 12% 4% 10% 37
> 10 70% 22% 2% 0% 6% 37
Total 170

Table 3-9: Content of Cd in relation to kr/gram

Kr/gram 0.0075-1 1-5 5-10 >10 Number of
Cd (%) Cd(%) | Cd(%) Cd(%) jewelleries

<2 32

2.00-3.00 | 86% 13% 0% 0% 2% 31

3.00-550 | 76% 22% 2% 0% 0% 33

55-10.00 | 93% 6% 1% 0% 0% 37

>10 80% 13% 3% 5% 0% 37

Total 170

The figures below show the distribution in relation to kr/gram of the jewellery
parts which were found to contain Cd and Pb respectively. Immediately, there
seems to be a greater chance of a large content of Pb in the cheaper metal
jewelleries (0 — approx. 10 kr. per gram) while for Cd there does not seem to
be an immediate relation.



Figure 3-2: The distribution of jewellery parts containing Pb in relation to kr/gram
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NB. A screening result for a single jewellery part with a kr/gram ratio of 66.64 (Pb
content of 0.11%) is not included here. The reason for this is to create a more clearly

visual presentation of the remaining data.

Figure 3-3: The distribution of jewellery parts containing Cd in relation to kr/gram
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3.4.5 Content of heavy metal in relation to the country of origin

In the table below the content of Pb and Cd in jewelleries from the different
countries is seen. Only data from the jewelleries where it has been possible to
get information about the country of origin are included (i.e. 66 jewelleries out
of the in total 170 purchased jewelleries).
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Table 3-10 Content of Pb and Cd in relation to country of origin

Country of origin

The East

Number of

jewelleries

% of jewelleries
containing > 75 ppm Cd
22%

% of jewelleries
containing > 100 ppm Pb
56%

Thailand

0%

0%

South Korea

0%

0%

China

24%

30%

Holland

100%

100%

India

0%

0%

England

w
W D=l —=| N o

67%

67%

Due to the limited amount of information regarding country of origin it is no
possible to conclude anything about the probability of finding jewellery
containing a certain amount of Pb and Cd in the respective countries. The
reason for this is that there are not jewelleries enough from most of the
countries to give a representative overview over the probability of a possible
content of heavy metal. However, with a reasonable statistical certainty it can
be said that for the 37 jewelleries being known to originate from China 30%
has turned out to contain above 100 ppm of lead while 24% has turned out to
contain above 75 ppm cadmium.

3.4.6 Content of heavy metal in the different product types

The XRF screening showed an even distribution of content of lead as well as
cadmium among the different product types. Thus, it cannot be concluded
that some of the product types have a larger probability of containing lead or
cadmium than other product types. However, it is seen that none of the
purchased ankle chains had a content of cadmium but the number of
purchased ankle chains (6 pcs.) is not high enough to assume with certainty
that in general ankle chains do not contain cadmium.

Table 3-11: Content of Pb and Cd in relation to product type

Product type Number of % with > 100 ppm Pb % with > 75 ppm Cd
jewelleries

Other 5 20% 20%

Ankle chain 6 33% 0%

Bracelet 43 51% 23%

Necklace 51 80% 35%

Piercing 3 67% 33%

Ring 28 50% 18%

Earring 34 47% 24%

Total 170

3.4.7 Content of heavy metal in the different types of jewellery parts

As shown in the tables below 70% of the examined charms (belonging to the
product types earrings, necklaces and bracelets) has turned out to contain
above 100 ppm of lead. Equally is that 78% of the examined charms
(belonging to the product types earrings, necklaces and bracelets) has a
content of cadmium above 75 ppm.

Furthermore, it has turned out that for the “’jewellery part type” catches
belonging to the product types bracelets and necklaces 14% contained
cadmium in a concentration above 75 ppm while 20% turned out to contain a
minimum of 100 ppm lead.

From this it can be concluded that the tendency is that especially charms but
also partly catches contain lead and cadmium. The jewellery part which
turned out to contain the largest amount of lead (approx. 70%) was a catch.



Furthermore, 15 other catches turned out to contain above 15% of lead (see

Appendix A).

Table 3-12: Distribution of the content of heavy metal in relation to type jewellery
part belonging to earrings

Type jewellery part

% jewellery parts with > 0.0075%

9% jewellery parts with > 0.01% L

_belonging to earrings | Cd __Pb
Ear studs 16.7% 30%
Charm 83.3% 70%

Table 3-13: Distribution of the content of heavy metal in relation to type jewellery
part belonging to bracelet

Type jewellery part
belonging to bracelet

Catch

% jewellery parts with > 0.0075%
Cd

16.7%

9% jewellery parts with > 0.01% ‘
Pb

13.3%

Charm

83.3%

86.7%

Table 3-14: Distribution of the content of heavy metal in relation to type jewellery
part belonging to necklaces

Type jewellery part

% jewellery parts with > 0.0075%
Cd

% jewellery parts with > 0.01%
Pb

belonging to

necklaces

Charm 80% 53.6%
Chain 10% 20.3%
Catch 10% 26.1%

3.4.8 Content of heavy metal in the overall product categories gold, silver and

non-precious metal

The results of the XRF screening showed that there does not seem to be a
direct relation between the content of heavy metal and the overall product
category (gold, silver or non-precious metal) (see Table 3-15). Thus it cannot
be assumed that jewelleries of for instance gold have a greater possibility of
containing lead or cadmium than jewelleries of silver or non-precious metal.
Here it shall be mentioned that the overall product category “gold” covers
jewelleries which contain gold as well as jewelleries looking like gold.
Correspondingly for the overall product category “silver”.

Table 3-15: Content of Pb and Cd in relation to overall product category
Overall product

Percentage jewellery

Percentage jewellery

Total number of

category parts with > 0.01% Pb parts with > 0.0075% Cd  jewellery parts
Gold 39.7% 15.2% 131
Silver 47.5% 15.6% 160
Non-precious 27
metal 55.6% 14.8%

3.4.9 Content of heavy metal in the specified product categories

As it is seen from the tables below there does not seem to be a significant
difference of the content of lead in the specified product categories, i.e. it
cannot directly be concluded that for instance precious metal-coated
jewelleries contain less lead than precious metal-alike jewelleries. The same
applies to cadmium.
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Table 3-16: Number of jewellery parts with a content of Pb in the different product

categories.
Product category <0.01 0.01-1 1-5 5-10 >10 Number | % jewellery
Pb(%) Pb(%) Pb(%) Pb(%) Pb(%) of parts with

jewellery | Pb>0.01%
parts

Genuine gold - - - - - 3 0

Genuine silver - 3 - - - 11 27

Clearly non-precious

metal 12 8 - 2 5 27 56

Gold coated 53 18 7 4 18 100 47

Silver coated 25 8 2 - 8 43 42

Silver alloy 5 - 1 1 7 29

Golden-like 23 4 1 - - 28 18

Silver-like 45 22 9 8 15 99 55

Table 3-17: Number of jewellery parts with a content of Cd in the different product
categories.
Product category | <0.0075 0.0075-1 1-5 5-10 >10 Number % jewellery
Cd (%) Cd (%) Cd(%) Cd(%) Cd@®) of parts with

jewellery Cd>

parts 0.0075%

Genuine gold - - - - - 3 0%
Genuine silver - - - 1 - 11 9%
Clearly non-precious

metal - 2 1 - 1 27 15%
Gold coated 80 17 1 2 - 100 20%
Silver coated 37 5 1 - - 43 14%
Silver alloy 6 - 1 - - 7 14%
Golden-like 28 - - - - 28 0%
Silver-like 82 16 1 - - 99 17%

3.4.10 Content of heavy metal in relation to shop type

The result from the screening did not show a clear relation between shop type
and content of heavy metal. In other words, it cannot be directly concluded
that there is a larger possibility of buying jewelleries with a content of lead and
cadmium above 100 ppm and 75 ppm respectively in certain shop types.

It is calculated for each shop type how large a part of the purchased jewelleries
that contained above 100 ppm lead and 75 ppm cadmium respectively (se the
table below). However, it shall be mentioned here that the average does not
take into account the uncertainty related to the fact, that in some of the shop
types only a very few pieces of jewelleries were purchased.

Table 3-18: Percentage of jewelleries with above 100 ppm lead and 75 ppm cadmium
respectively, seen in relation to shop type
Shop type Number of % with > 100 ppm Pb % with > 75 ppm Cd
purchased
jewelleries
10 kr's shop 5 60% 20%
Other type of shop 39 67% 23%
Shop with owners of
different ethical

background 5 40% 0%
Internet shop 14 50% 14%
Jewellery shop 27 59% 30%
Department store 7 43% 29%
Supermarket 3 100% 0%
Clothes shop 70 53% 26%




4 Migration analysis

4.1 Selection of metal jewellery for migration analysis

In total 25 jewellery parts were selected for migration analysis of metals. The
reason for selecting jewellery parts and not jewellery was that jewellery as
mentioned earlier consists of several separate parts with each their content
(and thereby release) of metals.

The jewellery parts were selected in such a way that they covered the product
types as widely as possible, yet with the primary criterion that they
represented a part of the jewellery that had contact with the skin. l.e. a
jewellery part as for instance a pendant belonging to an earring was not
selected.

Below is a short description of the background related to the selection criteria.
4.1.1 Focus on jewellery parts with low content of Pb and Cd

The selection of jewellery for migration analysis was done among the jewellery
parts that had a content of lead and cadmium respectively varying from
approximately 100 ppm to the maximum measured values. The reason for
this focus on jewellery that contained primarily these two metals was that it
thereby became possible to select enough jewellery to illustrate a possible
correlation between migration and content.

In total 15 jewellery parts were selected among the jewellery parts that
contained more than 100 ppm lead and 10 jewellery parts among those that
contained more than 75 ppm cadmium.

The selected jewellery parts represent the entire concentration span though
focus was on the low end of the spectrum i.e. for lead between 100 and 2000
ppm and for cadmium between 75 and 2000 ppm. The reason for this was a
desire to clarify how big a violation of the law it would take before a health risk
could occur.

4.1.2 Even distribution of the overall categories gold, silver and non-precious
metal

Since the results from the XRF-screening showed no apparent correlation
between the content of heavy metals and the overall product categories: gold,
silver and non-precious metal (see Table 3-15), jewellery parts were chosen
that, as far as possible, were distributed evenly in the overall categories.

4.1.3 Even distribution in the specified product categories
As the screening results (Table 3-16 and Table 3-17) indicated that there was
not a directly significant difference on the content of lead and cadmium in

relation to the specific product categories (gold coated, silver-like etc.)
jewellery parts were selected that, as far as possible, was distributed evenly
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among the product categories. Yet no jewellery parts were included from the
category “genuine silver” because these were not in the project focus.

4.1.4 Conditional distribution among types of jewellery parts and jewellery
types.

The screening results indicated that a relatively large percentage of the
analysed pendants had a content of lead and cadmium respectively (see Table
3-12, Table 3-13 and Table 3-14). 70% of the analysed pendants (belonging
to the product types earrings, necklaces and bracelets) showed a content of
more than 100 ppm lead while for cadmium 78% of the analysed pendants
had a cadmium content of more than 75 ppm. Thus, during the selection it
was attempted to choose more pendants than e.g. rings and bracelets.

In addition it was attempted as far as possible to get a representative segment
of the different product types (bracelet, necklaces etc.). Yet there were limited
choices among the separate product types (i.e. piercing jewellery and ankle
chains), which meant that a majority of the selected jewellery parts belonged
to other product types (especially necklaces).

4.1.5 Selected jewellery parts for migration test

During the selection of jewellery parts for migration test it was as a main rule
attempted to select jewellery parts that were distributed evenly among the
selection criteria (content of heavy metals, coating, product type and type of
jewellery part).

Yet in relation to the selection criterion ”content of heavy metal” a
proportional larger amount of jewellery parts were selected among those that
had a relatively low content of heavy metal. The reason for this was to clarify
whether there could be a health related problem related to jewellery that had a
content of lead and cadmium respectively close to the permitted limit.

Likewise relatively more jewellery parts of the pendant type were selected
because 80% of these according to the XRF-screening contained heavy metal.

It must be pointed out that it was not possible to make a 100 % even
distribution due to the limited number of purchased jewellery. In appendix K
it is demonstrated how the chosen jewellery parts meet the selection criteria.

4.2 Analysis method

The 25 jewellery parts were analysed for migration of the following metals:
As, Ba, Cd, Cr, Cu, Hg, Ni, Pb, Sb and Se.

The method used was ”Migration to artificial sweat” according to DS/EN
1811:2000.

The solution for artificial sweat consisted of:

1.0 g urea, 5.0 g NaCl and 0.940 pl lactic acid dissolved in 1 litre of
demineralised water. pH was set to 6.5 and the extraction was made at 40
degrees.

Sample pieces (2 g) with a variable area was placed in 25 ml artificial sweat
and placed at 40 °C for 4 hours. Afterwards the water phase was decanted



from the sample pieces. Subsequently the water phase was analysed for
content of emitted metals by optic emission spectrometry (ICP-OES). The
identified contents were given in relation to sample weight (g extracted metal
per gram sample) as well as in relation to the surface of the sample (ug
extracted metal per cm?).

After cutting of the jewellery part, the exposed side was covered with wax in
order to make sure that migration only happened from the parts of the sample
which were coated or alloyed with precious metals.

As detection limit was used what resembles 5 times the detection limit for the
ICP-OES analysis.

Duplicate determination was performed on all tests. Yet two jewellery parts
(both ear pins) were so small, that sample pieces on 2 x 2 g could not be
extracted. In these two cases a smaller sample weight was used and the
detection limit was estimated to be the actual sample weight.

In some cases the duplicate determinations were not in concordance. In these
cases the analysis of metals was repeated using the ICP-OES, though without
any deviation from already found results.

The measurement of the area on the samples took place by individual
measurement and following calculation. As the jewellery varies a lot in their
design it can be difficult to measure the area precisely and therefore the
measurement of the area took place with some approximation.

4.3 Analysis results

The results for migration to artificial sweat calculated in relation to sample
weight (ug extracted metal per gram sample) are presented in Table 4-1. The
values represent the average value for the duplicate determinations. In cases
where the two determinations deviate significantly from each other both
values are presented.
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Table 4-1: Results from migration analysis (artificial sweat) of metals from 25 jewellery parts. The values are
calculated as metal release per gram jewellery part. Blank fields indicate samples where the migration did
not exceed the detection limit (The detection limit varied between 0.25 - 2.5 depending on the metal and is
given in appendix H).

Jeweller | Description of As

y part jewellery part

no. Unit: pg/g

169.1 Pendant 0.2/11 0.5/23 17

164.1 Heart backside 2.6 2/4

152.2 Matt ring 0.46

138.1 Pendant from 2.4 0.57 150/210
behind

136.2 Disc 1.2 0.81 100

130.1* Needle 25/1300

125.1 Fingerring 0.86 0.73 0.5/29 93/540

107.1 Chain with balls 53

101.3 Cornet 16/34

101.1 Backside of heart 1.5 73

99.2* Non-twisted part 150/220

99.1 Twisted rings 160

95.3 Catch 3.3 250

91.1 Big ball 26/160 90/210

91.3 Chain 16/28 13

88.1 Ring without stone 0.6/16 2.3 2/5

70.3 Catch 15 140

70.1 Pendant 0.31 0.50

68.1 Ring 3.8 0.89 140

62.1 Pendant 3.0 0.67 39

60.1 Bracelet 3.4

56.1 Pendant backside 2.1 23/64

38.1 Jewellery without 12 0.59 220
stone

26.2 Catch 0.44

6.1 Angel 21 0.30 6/160

NB. Samples marked with * have been performed with an adjusted detection limit due to reduced sample size.

Results for migration to artificial sweat calculated in relation to sample area
(ug extracted metal per cm?) are presented in appendix J.



Figure 4-1: Migration of respectively Cd, Cu, Ni and Pb in relation to the content of
the respective metals (according to the XRF-screening) in the jewellery.
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NB: In samples where the duplicate determination deviated significantly the highest value has
been used.

As it is shown in Figure 4-1 there is no immediate relation between the
migration and the content of the different metals. i.e. it is not possible to
assume that a high concentration of the metal in jewellery gives a high
migration. It must be noted though that for jewellery where the content of lead
is less than approximately 1% hardly no migration has occurred. A similar
tendency was not observed for the other metals (see appendix L).

There are too few pieces of jewellery in the migration analysis for it to be
possible to conclude any relation between the jewellery parts, the jewellery
type and the jewellery categories.



5 Benzidine analysis of textile
necklaces

All together 62 textile necklaces were bought. The necklaces were
subsequently screened in order to identify a potential content of easily soluble
dyes. Azo-dyes are characterized by being easily soluble. The screening was
performed by lowering the textile necklaces in water (40 degrees) for a period
of 4 hours. Coloured extracts in the water are an indication of a possible
content of azo-dyes which can form aromatic amines (among these benzidine)
by degradation. During the test none of the textile necklaces were destroyed,
since only a part of the textile necklace was lowered in the water. Though, in a
few cases, it could not be avoided that the pendant as well was in contact with
the water.

5.1 Results of the screening

The results of the screening test can be seen in Appendix | which contains the
following information related to each textile necklace:

- Colouring of the water (1= yes; 0 = no)
- Shade of colour
- Degree of colouring (1 = weak; 2 = medium; 3 = strong)

55 of the 62 examined textile necklaces resulted in colouring of the water. Of
these 27, which corresponds to approximately 44% of the examined textile
necklaces, showed a strong colouring.

Degree of colouring Number of textile necklaces

No colouring 7
Week colouring 15
Medium colouring 13
Strong colouring 27
Total 62

In a few cases the relatively small piece of necklace string was able to dye the
water pitch-black during the 4 hour period (se figure below).
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The distribution of the colourings according to number of necklaces can be
seen below:

Colouring Number of textile necklaces

Turguoise
Black
Red/brown
Red
Orange
Dark green
Purple
Yellow
Green
Brown, blurred
Brown
Blue

Total

iRl RN

o

i oo

o
o

5.2 Selection of textile necklaces for benzidine analysis

No obvious selection criteria were available, since one cannot rank a strong
colouring alongside a bigger ’chance” of finding azo-dyes.

Furthermore, azo-dyes come in a variety of colours, thus a selection based on
a certain shade of colour, is likewise not a reliable selection method.

Thus, the only selection criterion was to select textile necklaces which
represented different shades of colours.

The 10 selected textile necklaces are presented in the table below.

Table 5-1: textile necklaces selected for benzidine analysis

T6 Black

T7 Turquoise
T24 Blue

T25 Orange
T40 Red

T44 Black

T53 Brown
T55 Yellow
T59 Red

T62 Green

5.3 Analysis method

The analysis for potential content of benzidine produced by reduction of one
or more azo-dyes was conducted according to EN 14362-1:2003: extraction
of colour in citric acid buffer, reduction by natrium dithionite, purification on
column (Merck Extralut), extraction from column by methyl tert-butyl ether,
concentration by means of heating and re-dissolvation in solvent (MTBE).
Subsequently the extract was analysed for content of benzidine by GCMS.
Duplicate determinations were performed for all samples besides sample no.
T24, which was so small (180 mg) that duplicate determination was not
possible. The detection limit related to sample no. T24 is thus larger (2



mg/kg). Five of the samples did not include enough textile string to perform
duplicate determination based on extraction from 1g (as the standard

prescribes), thus duplicate determinations were performed by extracting from
approximately 0.5 g.

5.4 Results of the analysis

Two of the ten textile necklaces had a content of benzidine of 100 and 1200
mg/kg respectively, thus far above the permitted content of 30 ppm. The
results can be seen in the table below. For samples marked with <1 mg/kg”
no signal for benzidine was observed.

Table 5-2: Results of the benzidine analysis of the 10 textile necklaces.

Textile necklace Benzidine (mg/kg)
no.

T6 <1
T7 <1
T24 <2
T25 <1
T40 <1
T44 <t
T53 100
T55 <1
T59 1200
T62 <1

The concentration of benzidine was determined by external calibration based
on a solution with 1000 mg/I. This was done because the two samples, which

showed a content of benzidine, had a content well above 10 mg/I.
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6 Health assessment of lead,
cadmium, copper and nickel

The selection of metals for health assessment was based on the results from
the migration analysis. Thus, only the 4 metals which migrated in a
concentration above the detection limit were selected for exposure and health
assessment.

The chosen metals are presented in the table below.

Table 6-1: Selected metals for exposure and health assessment.

Selected CAS No. Chemical name | Number of samples (out

metal of a total of 25) which
showed migration

Pb 7439-92-1 Lead 14

Cd 7440-43-9 Cadmium 10

Ni 7440-02-0 Nickel 5

Cu 7440-50-8 Copper 25

In the following health assessment it is assumed that metal in contact with
sweat primarily forms metal chlorides. Thus, TDI values, dermal and oral
absorption rates are, as far as possible, based on information related to metal
chlorides (or the metal itself) — or alternatively studies regarding inorganic
metal compounds.

The argumentation for this assumption is partly based on a study by Menné
(1994) quoted from ATSDR (2005a), which claims that nickel alloys that are
in contact with the skin, form nickel chlorides. The argumentation is likewise
based on a risk assessment of nickel performed by the Danish Environmental
Protection Agency in 2005 (Andersen et al., 2005a). According to this risk
assessment a corrosion of metal surfaces takes place when the metal surfaces
are in close contact to skin/sweat. The corrosion is caused by the constituents
of sweat. The primary constituents in sweat are chlorides (average value:
0.44-1.44 g/L), natrium (0.33-1.28 g/L), kalium (0.29-0.39 g/L.), urea (0.26-
1.22 g/L), ammonia (0.06-0.11 g/L), amino acids (0.48-1.4 g/L) and lactic
acid (0.4-3.6 g/L). The corrosion of metal in sweat is according to the risk
assessment primarily dependent on the chloride and oxygen content, which in
part supports the assumption of metal chlorides being the primary component
formed in sweat.

The solution used for simulating saliva contains, besides the constituents
mentioned above, also natrium sulphate. However, natrium sulphate is not
expected to form organic compounds, thus it is assumed that the primary
metal compound of interest (which will form in saliva, which is in contact
with metal jewellery) likewise is metal chloride.

However, it is possible that other forms of metal compounds can be formed in
sweat (or saliva), compounds that might have a significant impact on the total
absorption of metals. However, it is not possible within the scope of this
project to clarify exactly which kind of metal compounds that can be formed
(besides metal chlorides), since the literature on this subject is very limited. In



theory, studies (including laboratories tests) should be performed in order to
clarify exactly which compounds are formed.

A massive amount of information is available regarding the health effects
associated with the four metals. Thus, it is stressed that the health assessments
carried out below are based on extracts of the most relevant available
information for this project.

The primary goal of the health assessments here is to locate a NOAEL (No
Observed Adverse Effect Level) or TDI (Tolerable Daily Intake) value
related to the critical effect of the metal. The term “critical effect” relates to
the health effect that occurs at the lowest exposure of the substance. NOAEL
or TDI values related to this critical value are used subsequently along with an
exposure calculation in order to clarify whether the amount of metal that
humans are exposed to by carrying/sucking jewelleries constitutes a health
risk. During the exposure calculation the identified dermal and oral
absorption rates related to the four metals are used. Here it should be
mentioned, that it is assumed that metal absorbed through the skin causes the
same toxic effects in the body, as metal ingested through the mouth.

6.1 Lead
6.1.1 Occurrence and use

Lead is a heavy and soft metal which exists naturally in the earth’s crust,
however, in the form of lead compounds. Lead is corrosion-resistant, easy to
mould, acid-resistant, chemically stable in water, air and soil, and can be
combined with other metals in the form of alloys. Due to these qualities lead
and lead alloys are used worldwide for among other things pipes, batteries,
ammunition, cables and panels for protection against X-raying. The primary
use of lead today is in batteries for use in cars and other vehicles (ATSDR,
2005).

In addition to this lead is also used in the production of jewelleries. The
reason for this is probably that lead is a relatively cheap metal, which besides
being corrosion-resistant, is easy to mould. Furthermore, a content of lead can
help make the piece of jewellery heavier and thereby increase the similarity to
precious jewellery. Lead weighs almost the same as gold. The use of lead in
jewellery could also be caused by the fact that lead can affect the surface of
the jewellery in such a way that it looks a bit like precious metal.

Prior to the commencement of the statutory order regarding lead the lead
consumption was estimated. In Denmark the total consumption of lead (in
finished products) in 2000 was estimated to be between 14,900 and 19,000
tonnes. The consumption was divided between metallic lead (91%), chemical
compounds (9%) and “supporting substance” in other goods (0.06%)
(Lassen et al., 2004). Worldwide approx. 7 mio. tonnes of lead are produced
each year, of which half originates from recycled metal waste'. According to
WHO (2003) more than 80% of the daily intake of lead originates from food,
soil and dust.

' Source: (http://www.ldaint.org/-information.htm#Info)
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6.1.2 Identification

Chemical name Lead
Synonyms Pigment metal
Metallic lead
Plumbum
CAS-No. 7439-92-1
EINECS No. 231-100-4
Gross formula Pb
Molecular structure
Pb
The list of dangerous substances No, however 23 lead compounds are on the list.
(Stat.Ord. 923, 2005) Among those:

Lead acetate:

REP1: R61 R33; May cause harm to the unborn
child; Danger of cumulative effects.

CARC3: R40: Possible risk of cancer.

XN: R48/22: Harmful: danger of serious
damage to health by prolonged exposure if
swallowed.

REP3: R62: Possible risk of impaired fertility.

N: R50/53: Very toxic to aquatic organisms, may
cause long-term adverse effects in the aquatic
environment.

Lead compounds (not otherwise mentioned on
the list):

REP1: R61: May cause harm to the unborn child.
XN: R20/22: Harmful by inhalation and if
swallowed.

REP3: R62: Possible risk of impaired fertility.

N: R59/53: Dangerous for the ozone layer; may
cause long-term adverse effects in the aquatic
environment.

The list of unwanted substances Yes (lead and lead compounds)
(Briefing from the Danish EPA, no.
8, 2004)

Danish EPA - Self classification No
(Environmental project no. 635,

2001)

6.1.3 Physical and chemical properties

Physical state Silver-bluish metal Chemfinder
Molecular weight (g/mol) 207.2 Chemfinder

Melting point 327.43°C Chemfinder

Boiling point 1740 °C Laurson et al. (2003)
Vapour pressure 236 Pa at 1000 °C Laurson et al. (2003)
Octanol/water partition coefficient Not relevant

(log Pow)

Solubility Insoluble Chemfinder

6.1.4 Oral absorption

Lead taken up through food or beverages is absorbed differently depending
on when the person last had a meal. Experiments have shown that adults who
had just eaten a meal only absorbed 6% of the ingested amount of lead, while
adults who had not eaten for a period of 24 hours absorbed between 60 and
80% of the ingested amount of lead. Typically, children absorb 50% of the
ingested amount of lead (ATSDR, 2005).

For use in this project an oral absorption rate of lead compounds is set at 50%
- based on the value measured for children. This value is assumed to be a



representative value for oral absorption in adults as well, since this value lies
between the value for lead absorption with prior food ingestion (6%) and lead
absorption without prior food ingestion (60-80%) at adults.

6.1.5 Dermal absorption

Dermal absorption of inorganic lead compounds is generally assumed to be
lower than absorption via inhalation or food. Experiments with application of
cosmetic products containing “*Pb-marked lead acetate (0.12 mg Pb in 0.1 ml
or 0.18 mg Pb in 0.1 g lotion) on 8 adults for a period of 12 hours showed
absorption of < 0.3%, based on*”*Pb measurements in urine and blood in the
entire body. It was assumed that by normal use (of the lotions) only 0.06%

would be absorbed (Moore et al., 1980 in ATSDR, 2005).

Other experiments (3 non-specified persons, period of 24 hours) with dermal
exposure of 5 mg Pb as lead nitrate or lead acetate resulted in less than 1%
absorption. The same study showed no absorption of lead carbonate
(ATSDR, 2005).

Results from animal experiments have shown similar low absorption rates
(lead naphthenate: 0.17%; lead nitrate: 0.03%; lead stearate: 0.006%; lead
sulphate: 0.0006%, lead oxide: 0.005% and lead-powder: 0.002%) (Bress and
Bidanset, 1991 in ATSDR, 2005).

Based on the above mentioned information a dermal absorption rate of lead
(in sweat) of 0.06% is used in this project.

6.1.6 Distribution

Following oral absorption the lead is transported via the red blood cells (where
the lead is bound to haemoglobin) from the intestines to the different organs
(WHO, 2003). At first the lead ends up in organs such as liver, kidney, lungs,
brain, spleen, muscles and heart. After several weeks most of the lead ends up
in bones and teeth (ATSDR, 2005). The half-life of lead in blood and “soft
tissue™ is in adults 20-30 days (IARC, 2006), while it in bones is approx. 30
years (Baars et al., 2001).

In adults approx. 94% of the total amount of accumulated lead ends up in
bones and teeth, while in children 73% of the accumulated lead ends up in
bones (ATSDR, 2005). Lead can be released from the bones in situations
where the person suffers from calcium deficiency or osteoporosis (WHO,
2000). Lead is easily transferred to foetuses during pregnancy (Baars et al.,
2001). Inorganic lead is not converted in the body. Unabsorbed lead, which is
absorbed via the food, is released through the faeces, while absorbed lead,
which is not retained, is released via the kidneys (WHO, 2003).

Children, who ingest more than 5 ug lead per kilo body weight per day, will
retain (netto) 32% of the intake, while children who ingest less than 4 g lead
per kilo body weight per day will excrete more than what is taken in (WHO,
2003).

6.1.7 Acute toxicity
Lead affects pretty much all organs in the body, and serious lead poisoning

can cause death. This was confirmed by the death of a 4-year old boy, who by
accident had swallowed a heart-shaped metal charm (that came along free of

45



46

charge by purchasing a pair of shoes). The metal charm showed to contain
99% of lead. At the time of death the boy had a blood lead concentration (in
short PbB) of 180 pg/dL (Berg et al., 2006).

Obvious signs of acute lead poisoning involve dullness, restlessness, irritation,
poor power of concentration, headache, vibrations in muscles, stomach
cramps, kidney injuries, hallucinations and loss of memory. These effects can
occur at PbB levels of 100-120 pg/dL in adults and 80-100 pg/dL in children
(WHO, 2003).

Though, health effects are generally not observed after single doses and no
LD,, value related to lead and lead compounds (in humans) are located in the
literature (WHO, 2000).

The lowest observed values related to acute deathly oral doses are found in
animal studies using lead acetate, lead chlorate, lead nitrate, lead oelate, lead
oxide and lead sulphate. The result varied from 300 to 4000 mg per kilo
bodyweight. The large span in the result was due to varying absorption of the
different lead salts as well as differences in the exposure (WHO, 2000).

6.1.8 Local irritation and allergy

According to IUCLID (2000) no data is available regarding the ability of lead
to cause local irritation. Nonetheless, lead(l11) oxide (PbO) is known to be
moderate skin irritating at exposure levels of 100 mg over a period of 24 hours
(IUCLID, 2000a).

According to ITUCLID (2000) no data is apparently available regarding the
potential allergic qualities related to lead.

6.1.9 Long-lasting, repeated effect and gene-damaging effects

Lead is a chronic accumulative poison. Signs of chronic lead poisoning
includes among other things tiredness, sleeplessness, irritation, headache,
pains in the joints and problems related to the stomach- and intestinal system.
These effects can occur in adults having a PbB between 50-80 pg/dL (WHO,
2003). Lead poisoning in children can additionally cause reduced growth and
delayed sexual maturation (ATSDR, 2005).

A number of studies exist, which deal with health related effects of lead and
lead compounds. Some of these studies are described in ATSDR (2005) and
WHO (2003). Below a segment of these is presented, though focusing on
studies which have shown health related effects at the lowest measured
concentration of lead in the body.

Neurological effects have been reported in workers having a PbB at 40-80
ug/dL. The neurological effects included among other things uneasiness,
forgetfulness, irritation, dullness, headache, tiredness, impotence, decreased
libido, dizziness and weakness (ATSDR, 2005).

The kidney function seems to be the biological function, which according to
ATSDR (2005) is affected at the lowest measured PbB. Two studies have
shown effects related to this function at PbB < 10 pg/dL. Another typical
symptom related to chronic lead poisoning is anaemia. At a blood lead
concentration < 10 pg/dL an enzyme involved in the synthesis of red blood
cells has been seen inhibited. Decreased neurological activity has been



reported in children and elderly people with a PbB < 10 pg/dL and according
to WHO (2003) a study (from 1987) examining 500 schoolchildren (age 6-9
years) showed a small, but significant correlation between PbB and reduced
intelligence test, reading and speaking abilities. The dose-response
relationship was between 5.6 — 22.1 pug/dL. However, another similar study
has not been able to reproduce the results (WHO, 2003).

Regarding reproductive effects a relation between PbB> 20 pg/dL and an
increased chance of abortion and stillborn babies have been proven (WHO,
2000). EPA (1986a) quoted from ATSDR (2005) has furthermore identified
a LOAEL value of 60-100 pug/dL related to colic in children as a result of lead
poisoning.

Generally inorganic lead compounds are according to IARC (2006)
“potentially cancer-causing in humans” (Group 2A), while organic lead
compounds are not classified as to their cancer-causing ability in humans.

6.1.10 Tolerable daily intake - TDI

Baars et al. (2001) has through a review of new literature since 1991 not been
able to find arguments for altering the TDI value of 25 pg/kg bw/week (based
on effects at a PbB at 10 pg/dL), which in 1995 was found still to be valid by
WHO (1995) - both regarding adults as well as children. Baars et al. (2001)
calculated, based on this TDI value, a tolerable daily intake (TDI) of lead to
be 3.6 ug/kg bw/day.

ENHIS (European Environment and Health Information system) presents on
their homepage® (updated 14 January 2008) likewise a TDI value related to
lead of 25 ug/kg bw/week.

However, WHO (2003) describes a number of studies, which indicate a
possible correlation between reduced 1Q and a PbB of < 10 pg/dL (5.6
pg/dL). It is, however, not possible based on these studies to calculate a new
NOAEL value, since there is not enough information available. However, to
take into consideration these new results, which indicate that the TDI value of
3.6 ug/kg bw/day (which is based on effects at a PbB of 10 pg/dL), might be
too high, it is chosen to divide the TDI value by two. Thus, a TDI value of
1.8 pg/kg bw/day emerges, which in this project is chosen as the valid TDI
value.

Adjustment of TDI values due to background exposure

TDI values shall be seen as the total amount of substance a human can
tolerate to take in (ingest) on a daily basis (throughout an entire lifetime)
without experiencing health related effects, cf.”. However, when dealing with
tolerable daily intake of lead, it is important to take into consideration the
amount of lead that the population already is exposed to (for instance lead
from water, food and air).

Background exposure of lead via food and beverages in Denmark

According to a report published by the Danish Veterinary and Food
Administration (Fromberg et al., 2005) the background exposure from food
etc. in Denmark is in average 19 pg/day. The numbers in the report are based
on studies regarding content of metals in 96 foods in Denmark during the
period 1998-2003 (Fromberg et al., 2005), as well as numbers regarding the

? http://lwww.enhis.org/object_document/04736n27387.html
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average food intake in Denmark during the period 2000-2002 (Andersen et
al., 2002). The numbers given by Fromberg et al. (2005) include exposure via
beverages and tap water.

A recalculation of the average value of 19 ug/day to intake per kilo bodyweight
(by the use of TGD’s reference weight related to women (60 kg), since
women are assumed to be those, who most often wear jewellery) gives an
average daily intake of lead for adults of (19/60) 0.317 pg/kg bw/day.
Fromberg et al. (2005) also states numbers for the average intake of lead by
children in the age 4-6 years. According to these numbers a child of 4-6 years
take in — in average — 9.7 pg lead/day. According to netdoktor.dk® a child of 5
years weighs 19 kg (both girls and boys). However, netdoktor.dk informs that
children, since the study of which the numbers were based upon was
performed, have gotten heavier. It is therefore assumed that a 5 year old child
in Denmark weighs 20 kg. This number also correlates with the reference
weight, which according to the TGD is supposed to be used for children.
With these data in mind, the average background exposure of lead (through
food) in children in Denmark is (9.7/20) 0.485 ug/kg bw/day.

Fromberg et al. (2005) also states the background exposure in terms of 95-
percentiles (i.e. a value for the maximum level of which 95% of the population
is exposed to). If these values are used a background exposure for adults of
(31/60) 0.517 pg/kg bwi/day is achieved. For children the background
exposure would be (15.4/20) 0.77 ug/kg bw/day.

Background exposure of lead via air in Denmark

According to the report “The Danish Air Quality Monitoring Programme”
from 2006 (performed by the National Environmental Research Institute)
(Kemp et al., 2007) the highest measured average value for content of lead in
the air in Denmark was 9.1 ng/ m® (value measured in Copenhagen, on the
street “H.C. Andersen’s Boulevard™). In order to choose a conservative
approach this value is used to estimate the amount of lead, that humans in
Denmark are assumed to inhale through the air.

According to the TGD an adult inhales 18 m’ of air per 24 hours, while a
child of 20 kg (5 years) inhales 11 m® per 24 hours. Thus, an adult (60 kg)
inhales (18m°x9.1ng/m*/1000) 0.1638 ug lead per day. Converted into per
kilo bodyweight (60 kg) the number is 0.003 pug/kg bw/dag. And a child (20
kg) would take in (11m°x9.1ng/m*/1000) 0.1001 pg lead per day, which
converted into per kilo bodyweight gives a figure of 0.005 ug/kg bw/day
related to intake of lead through the air.

Total background exposure

Since the TDI value, as mentioned earlier, represents the maximum amount
of substance a person can take in per day (through their entire life) without
causing health related effects, the TDI value is deducted the above mentioned
values for background exposure. Thereby a number “Margin to TDI value”
arises. This number represents the “extra amount” of lead, which a human
can have on a daily basis (besides what they are exposed to via food,
beverages and air) without experiencing health related effects. During the risk
assessment this value is compared with what humans are exposed to by
wearing or sucking the jewelleries, which are examined in this project. If the
exposure exceeds this “Margin to TDI value” there will be a health related
risk by wearing and/or sucking the jewelleries.

* http://www.netdoktor.dk/sunderaad/fakta/pigevaekst Tabel.htm




Table 6-2: Background exposure of lead in Denmark and “Margin to TDI value” (ug/kg
bw/day).

Children (4-6 years) Adults
e el G Average | 95-percentile | Average 95-percentile

Food and beverages 0.485 0.77 0.317 0.517
Air* 0.005 0.005 0.003 0.003
Total background exposure 0.49 0.78 0.32 0.52
(food, beverages, air)

Margin to TDI value (1.8 - 131 102 148 128
total background exposure)

NB: The 95-percentile relates to the numbers representing background exposure via food and
beverages (including tap water). * The value represents an average value from the monitoring
station in Denmark, which showed the highest average in 2006.

If people live in surroundings where they are exposed to higher background
levels than the ones mentioned above, the health risk by using the examined
jewelleries in this project will be underestimated.

6.2 Cadmium
6.2.1 Occurrence and use

Cadmium is a soft silver-white metal that occurs naturally in the surface of the
earth. It is often found as cadmium oxide, cadmium sulphite and cadmium
carbonate in zinc, lead and copper mineral veins. Furthermore, cadmium is
found as cadmium chloride and cadmium sulphite compounds. Both of them
are water-soluble (ATSDR, 1999).

Cadmium, cadmium alloys and cadmium compounds are used worldwide in a
long range of products. Five main categories are nickel-cadmium batteries,
pigments primarily used in plastic, ceramics and glass, stabiliser in PVC,
surface cover on steel, few non-iron metals and components in various alloys
(ATSDR, 1999). Furthermore, cadmium is often used as solder metals
because the content of cadmium promotes the solder properties — the solder
metal floats well and easily into the small cracks when there is a content of
cadmium. Furthermore cadmium can be a naturally found metal when silver
is extracted and this is why it traditionally/historically occurs in silver alloys
from some parts of the world. Because of this jewelleries made of so-called
”Indian silver” often have a high content of cadmium. Cadmium is also
cheaper than precious metals.

The use of cadmium in Denmark in 1996 was estimated to be 43-71 tons
(Environmental project no. 557, 2000).
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6.2.2 ldentification

Chemical name Cadmium

Synonyms Colloid cadmium

CAS-No. 7440-43-9

EINECS No. 231-152-8

Gross formula Cd

Molecular structure Cd

The list of dangerous substances Yes. (cadmium, not stabilized)
(Stat.Ord. 923, 2005) CARC2;R45: can promote cancer.

F;R17: Spontaneously flammable in air.

TX;R26: Very toxic by inhalation.

T;R48/23/25: Toxic: Danger of serious damage to
health by prolonged exposure.

REP3;R62-63: Possible risk of impaired fertility;
Possible risk of harm to the unburn child.
MUT3;R68: Possible risk of irreversible effects.
N;R50/53: Very toxic to aquatic organisms; May
cause long-term adverse effects in the aquatic
environment.

(some cadmium compounds are also to be found

on the list).
The list of unwanted substances Yes (cadmium and cadmium compounds)
(Briefing from the Danish EPA no. 8,
2004)
Danish EPA self-classification No
(Environmental project no. 635,
2001)

6.2.3 Physical and chemical properties

Physical state Silver-white blank Chemfinder
metal with a blue note

Molecular weight (g/mol) 112.41 Chemfinder
Melting point 320.9°C Chemfinder
Boiling point 765 °C Chemfinder
Vapour pressure 1 mmHgat394°C ATSDR (1999)
Octanol/water partition coefficient (log Poy) Not relevant

Solubility Insoluble Chemfinder

6.2.4 Oral absorption

An experiment with absorption of cadmium through food (presumably single
dosages) showed an absorption of 6% after 20 days. The experiment was
performed on 5 adults (Rahola et al., 1973 in ATSDR, 1999). Similar results
were achieved in an experiment with 14 adults who absorbed 4.6% cadmium
in average from a cadmium chloride solution (administered together with
food) after 1-2 weeks where a faecal marker was extracted (McLellan et al.,
1978 in ATSDR, 1999). According to WHO (2004) an experiment has been
reported (from 1987), where 3-7% cadmium has been absorbed in healthy
adults while 15-20% was absorbed in humans suffering from iron deficiency.

As the experiment above indicates the content of iron in the body affects the
absorption of cadmium. Experiments using humans with low iron deposits
have shown an absorption of 8.9% while humans with adequate iron deposits
had an absorption of 2.3% (Flanagen et al., 1978 in ATSDR, 1999).



The EU risk assessment of cadmium from 2007 concludes that the oral
absorption of CdO/Cd metal generally is lower than 5%, but only when iron
deposits are adequate. When iron deposits are low (typically for women
including pregnant women), the oral absorption can rise to 5-10%.

Based on the information above an oral absorption of cadmium for use in this
project is set at 8.9%. This value has been chosen because it cannot be ruled
out that a part of the Danish population suffers from iron deficiency, among
these especially women (who often are those wearing jewellery). The value of
8.9% has been chosen as opposed to the 10% mentioned as maximum
absorption in the EU risk assessment, because the experiments that the 10%
are based on are not described in details. In addition, the value of 8.9%
represents an experiment performed with cadmium chloride, which is seen as
relevant for this project.

6.2.5 Dermal absorption

A study (Wester et al., 1992) investigated dermal absorption of cadmium by
using in vitro skin cells from humans. Radioactive cadmium (**CdCl,) was
poured over the skin for a period of 16 hours. The result was that 0.1-0.6% of
the cadmium was absorbed into the plasma.

Experiments with dermal cadmium absorption in animals showed an
absorption (measured in liver and kidneys) of 0.4-0.61% two weeks after
ended treatment. The experiment involved a rabbit that was dosed with CdCl,
on the skin using a 1% aqueous solution (6.1 mg Cd) or 2% ointment (12.2
mg Cd). The area used on the rabbit consisted of a 10 cm’ shaved area. The
rabbit was treated 5 times during a period of 3 weeks. Only the content in the
kidneys and liver was measured which means that the total skin absorption
could have been higher (ATSDR, 1999).

A similar experiment with a hairless mouse, which was treated with CdCl, on
the skin using a 2% ointment (containing 0.61 mg Cd) showed an absorption
of cadmium in kidneys and liver of between 0.2 and 0.87% (ATSDR, 1999).

A study described in EU's risk assessment of cadmium from 2007 shows a
dermal absorption of cadmium through human skin of 0.6% (absorption into
plasma). This study describes the highest measured value for dermal
absorption through human skin (sofar identified in this project) and is
therefore chosen as valid for dermal absorption of cadmium in this project.
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6.2.6 Distribution

Most of the absorbed cadmium ends up in liver and kidneys and stays there
for several years. A small amount of the absorbed cadmium will, though, leave
the body slowly through the urine and faeces (ATSDR, 1999). The way
cadmium is absorbed does not influence the distribution in the body in a
degree worth mentioning.

Absorbed cadmium is transported to other parts of the body through the
blood. Cadmium will in the body bind to metal-lothioneine where after it will
be released to the urine through the kidneys. From the urine it will be re-
absorbed. After the re-absorption the bonding to metal-lothioneine is broken
and the free cadmium stimulates the production of metal-lothioneine, which
again bind cadmium in the kidney cells — thereby preventing the toxic effect
related to the free cadmium ion. If the production of metal lothioneine cannot
follow the result is damage on the kidney cells, which can be detected by an
increased release of proteins (with a low molecular weight) in the urine
(Friberg et al., 1986 in WHO, 2004).

In humans the average cadmium concentration in liver and kidneys is equal to
nil at birth but increases gradually to around 40-50 mg/kg (w/w) in the
kidneys at the age of 50-60 and 1-2 mg/kg (w/w) in the liver at the age of 20-
25 (Baars et al., 2001). After ”normal” exposure of cadmium from
background levels approximately 50% of the body’s total amount of cadmium
is found in the kidneys, approximately 15% in the liver and around 20% in the
muscles. Half life periods for cadmium in kidneys and liver are estimated to 6-
38 years and 4-19 years respectively (Baars et al., 2001).

6.2.7 Acute toxicity

Cadmium compounds have a moderate acute toxic effect but oral absorption
of large amounts of cadmium gives a massive loss of liquid, liquid
accumulations, extensive destruction of organs and finally death (Buckler et
al., 1986; Wisniewska-Knypl et al., 1971 in ATSDR, 1999). According to a
study by Buckler et al. (1986) a 17 year old girl died (unknown weight) 30
hours after having absorbed 150 grams of cadmium chloride.

Oral LD,, values for mice and rats lie between 60 and 5000 mg/kg bw. The
most significant effects are desquamation of the tissue in the stomach-intestine
canal, destruction of the mucous membrane in the stomach-intestine canal
and nutrition disruptions in the liver, heart and kidneys (Krajnc et al., 1987 in
WHO, 2004). The lowest acute oral LD,  value resulting in death (for two
rats) in a study with 20 rats, was 15.3 mg/kg (Borzelleca et al., 1989 in
ATSDR, 1999).

6.2.8 Local irritation and allergy

Cadmium chloride can induce sting and first degree burns on the skin at short
time exposure (HSDB).

According to ATSDR (1999) dermal exposure of cadmium does not seem to
have any effect on the immune system. Routine ”’plaster-tests” among
dermatitis and patients with Eczema showed skin irritation at exposure with a
3% cadmium chloride solution. However no signs of allergenic reactions were
found at an exposure with a 1% solution on humans who had not been



exposed to cadmium previously (Rudzki et al., 1988; Wahlberg, 1977 in
ATSDR, 1999).

A study with guinea pigs showed no signs of allergenic reactions after intra
dermal or topical exposure of cadmium chloride in concentrations up to 0.5%
(ATSDR, 1999).

6.2.9 Long-lasting, repeated effect and gene-damaging effects

Exposure of cadmium/cadmium compounds includes a number of health
damaging effects as described in ATSDR (1999). Several studies have
indicated that oral absorption of cadmium in high concentrations induces
serious irritation of the ingestion system. The typical symptoms include
nausea, vomiting, saliva secretion, stomach pains, cramps and diarrhoea.
There are no precise values for the dosage available but a content of 16 mg/L
cadmium in lemonade has shown to induce stomach problems for children. If
an absorption of 0.15 litre and a body weight of 35 kg are assumed, a dosage
promoting vomiting is 0.07 mg/kg (ATSDR, 1999).

Several studies have indicated that the kidneys are the organ that is most
sensitive to long-term oral exposure of cadmium. The critical (irreversible)
effect is kidney damage characterized by enhanced excretion of proteins with
low molecular weight in the urine. A study has shown effects at a
concentration of cadmium of 50 pug/g wet weight in the renal cortex. The
study indicated in a similar way that the critical concentration can be lower for
the general population than for people working with cadmium (Buchet et al.,
1990 in ATSDR, 1999).

According to Baars et al. (2001) new experiments indicate that the lowest
cadmium concentration in the kidneys, which induces kidney damage at
approximately 4% of the general population is about 50 mg/kg. This is a level
that can be expected to be reached after 40-50 years absorption of 50 ug
cadmium per day (corresponding to 1 pug/kg bw/day). This value was
established by, among others, the WHO in 1991 as an oral human-
toxicological MPR value (maximum acceptable risk) for cadmium, based on
kidney damage as the most sensitive effect after oral absorption of cadmium.

However, Baars et al. (2001) claimed that because this oral absorption of 1
ug/kg bw/day results in effects in 4% of the population a TDI value should be
set lower. Thus, they used an additional safety factor of 2 and reached a TDI
value of 0.5 pg/kg bw/day (Baars et al., 2001).

However, ATSDR (1999) reported an even lower TDI value of 0.2 pg/kg/day
related to chronic effects on the kidneys (abnormal concentration in the urine
of 3,-microglobuline). The study underlying this value is a study of Nogawa
et al. (1989) which includes 1850 cadmium-exposed humans and 294 non-
exposed humans. The study showed a NOAEL value of 0.0021 mg/kg/day.
ATSDR (1999) used a safety factor of 10 for variation between humans and
reached a TDI value of 0.2 ug/kg bw/day.

According to IARC (1997a) cadmium and cadmium compounds are
carcinogenic for humans.
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6.2.10 Tolerable daily intake - TDI

ATSDR (1999) states an TDI value of 0.2 ug/kg bw/day, which is the lowest
value reported in ATSDR.

However, FAO/WHO's food committee JECFA has as late as 2005 re-
assessed cadmium and established a PTWI (provisory tolerable weekly intake)
of 0.007 mg/kg bw, which corresponds to 1 pug/kg bw/day. This value is also
given at ENHIS’s (European Environment and Health Information System)
homepage (updated 14 January 2008).

The value is also used by the food institute in Denmark. The Chemical
Agency in Sweden ”Kemi” also uses this PTWI value but states that the value
represents an “effect level” and judge that it should be considered to lower the
value by using an additional safety factor.

Due to this an additional safety factor of 2 is used in this project resulting in a
TDI value of 0.5 ug/kg bw/day.

Adjustment of TDI values due to background exposure

As already mentioned TDI values shall be seen as the amount of substance
that humans can tolerate to take in on a daily basis (throughout their entire
life) without causing health related effects. It is here important to take into
consideration the amount of cadmium that the population already is exposed
to (via food, smoking, water and air).

Background exposure of cadmium via food and beverages in Denmark

According to Fromberg et al. (2005) the background exposure of cadmium
from food and beverages in Denmark is in average 10 pg/day for adults. If this
value is converted to absorption per kilo body weight (based on women’s
weight according to TGD (60kg)) an average absorption of cadmium for
adults will be (10/60) 0.167 pg/kg bw/day. Children are exposed to 7.7 ug
cadmium in average per day according to Fromberg et al. (2005), which
converted will result in a background exposure of (7.7/20) 0.385 pg/kg
bwi/day.

Fromberg et al. (2005) also states the background exposure in 95-percentiles
(i.e. a value for the maximum level of which 95% of the population is exposed
to). If these values are used a background exposure is obtained for adults of
(17/60) 0.283 pg/kg bw/day and for children of (11.9/20) 0.595 ug/kg bw/day.



Background exposure of cadmium via air in Denmark

According to the report ”The Danish Air Quality Monitoring Programme”
from 2006 (prepared by National Environmental Research Institute) (Kemp
et al., 2007) the highest measured average value for the content of cadmium
in the air in Denmark was <2.4 ng/m’ (the value was measured on
“Banegardsgade” in Aarhus). In order to choose a conservative approach this
value is used to estimate the amount of cadmium, which an adult in Denmark
is expected to inhale via the air.

According to the TDG an adult inhales 18 m® air during a period of 24 hours,
while a 5 year old child (20 kg) inhales 11 m® during the 24 hours. This
means that an adult human (60 kg) absorbs (18m°x2.4ng/m*/1000) 0.0432 ug
cadmium per day, which corresponds to 0.001 pg/kg bw/day. Children (20
kg) absorb (11 m°x2.4ng/m’/1000) 0.0264 pg cadmium per day, which
corresponds to an absorption of cadmium through the air of 0.001 pg/kg
bw/day for children.

Background exposure of cadmium via smoking

According to Baars et al. (2001) a human smoking 20 cigarettes a day absorbs
1-2 pg cadmium a day. Converted into absorption per kilo body weight this
corresponds to (2/60) 0.033 pg cadmium/kg bw/day. The data is from 1992
but is assumed still to be valid because the content of cadmium in cigarettes is
not assumed to have changed significantly since 1992. Children of 4-6 years
of age are not expected to smoke.

Total background exposure

Because the TDI value as mentioned previously represents the amount of
substance that a human as maximum can take in per day (during a life time)
without causing health related effects, the TDI value is subtracted the above
mentioned data for background exposure. Thereby a number is reached
(Margin to TDI value™) representing the ”extra amount” of cadmium that a
human can take in on a daily basis (besides what a human is exposed to
through food, beverages, air (and smoking)) without experiencing health
damaging effects. This value is compared in the risk assessment with the
amount that humans are exposed to by wearing or sucking the jewellery
examined in this project.
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Table 6-3: Background exposure of cadmium in Denmark and “Margin to TDI value”

(ng/kg bw/day).

Children (4-6 years) Adults
Background exposure Average 95- Average 95-
percentile percentile

Food and beverage 0.385 0.595 0.167 0.283
Air* 0.001 0.001 0.001 0.001
Total background exposure 0.39 0.60 0.17 0.28
(food, beverages, air)

Margin to TDI value (0.5 - 0.11 -0.1 0.33 022
total background exposure)

NB: The 95-percentile relates to the data for background exposure via food and
beverages (including tap water). *The value for air is an average from the monitoring
station in Denmark that has shown the highest average. For smokers the total
background exposure must be added a value of 0.033 (based on a consumption of 20
cigarettes per day).

As it is shown in the table it seems that the 5% of the Danish children, which
are being exposed to the highest background exposure, absorbs an amount of
cadmium on a daily basis that is higher than the tolerable daily dosage.

In addition it must be mentioned that adult smokers absorb 0.033 g
cadmium extra per kilo body weight per day. Because this exposure is of own
choosing it is not included in the calculations of exposure.

If people live in areas where they are exposed to higher background
concentrations than those described above, the health risk when using the
jewelleries examined in this project will be underestimated.

6.3 Copper
6.3.1 Occurrence and use

Copper is a reddish metal, which naturally occur in stone, soil, water,
sediment and (in low concentrations) in the air. Furthermore, copper is found
in a number of different minerals like, among others, chalcocite (Cu,S),
malachite (CuCO,*Cu(OH),) and chalcopyrite (CuFeS,). Copper is naturally
found in all plants and animals and is an essential element (in low
concentrations) for all living beings (ATSDR, 2004).

Copper is a much used metal, primarily due to its properties as a durable,
flexible, malleable metal which can conduct electricity and heat. It is primarily
used as a metal in alloys (such as bronze and brass). A minor amount of
copper is also used as a constituent in the production of copper compounds,
primarily copper sulphate (ATSDR, 2004).

The use of copper is distributed throughout the industry sector as follows:
construction (39%), electrical products (28%), transport equipment (11%),
industrial machinery and equipment (11%) and consumer products (11%).
The 10 most important markets for copper and copper alloys in 1986 were
piping, building cables, telecommunication, power stations, equipment for use
in plants, air-condition, electrical and non-electrical equipment for the car
industry, electronics for the industry and industrial valves and fittings
(ATSDR, 2004).

Copper compounds are used in the agriculture as fungicides, algicides,
insecticides and pesticides. Furthermore, copper sulphate is used in the



industry during production of azo-dyes and textile dyes as well as during
refining of petroleum (ATSDR, 2004).

Finally, during many thousands of years copper has been used for production
of jewelleries. One of the reasons why copper is used in jewelleries is that
copper is the only other metal except from gold which naturally gives a red or
yellow colour in alloys. Other reasons are that it is very resistant to corrosion
and easy to prepare for plates, threads and similar as well as it is reasonably
easily accessible and relatively harmless to work with.

6.3.2 ldentification

Chemical name Copper
Synonyms Pigment metal
Raney copper
CuTEA
CAS-No. 7440-50-8
EINECS No. 231-159-6
Gross formula Cu
Molecular structure
Cu
The list of dangerous substances No. However, 31 copper compounds are on the list,
(Stat. Ord. 923, 2005) including copper(l)chloride with the classification

XN; R22 (Dangerous if swallowed) and N;R50/53
(Very toxic for aquatic organisms; may cause long-
term adverse effects in the aquatic environment).

The list of unwanted substances Yes (copper and copper compounds)
(Briefing from the Danish EPA no. 8,
2004)

The Danish EPA’s self classification
(Environmental project no. 635,
2001)

No

6.3.3 Physical and chemical properties

Physical state Reddish brown, (WHO, 1998)
flexible and malleable
metal
Molar weight (g/mol) 63.546 Chemfinder
Melting point 1083 °C Chemfinder
Boiling point 2595 °C Chemfinder
Vapour pressure 20 hPa at 1875 °C IUCLID (2000b)
Octanol water distribution coefficient (log Not relevant
Pow)
Water solubility Insoluble (0.01 g/100 | Chemfinder
mL)

6.3.4 Oral absorption

Copper absorption has been examined in 11 young men who had copper
administered through the food in different concentrations. The apparent
absorption varied inversely by the intake via the food (ranking from 67% at
0.38 mg/day to 12% at 7.53 mg/day). However, a study by Turnland et al.
(1998) showed a real absorption of up to 77% (WHO, 2004a). Real
absorption shall be regarded as the part of the copper which is absorbed in the
organs, i.e. the amount ingested deducted the amount excreted via
faeces/urine. Turnland et al. carried out another study in 2005 regarding oral
absorption of copper. This study is described in the Copper Industry’s draft
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for a risk assessment of copper in 2006 but did not show higher values than
77%.

However, several factors can influence the absorption of copper. These
factors include the amount of copper in the food, content of other metals
(such as zinc, iron and cadmium) and age (ATSDR, 2004). The amount of
accumulated copper does not seem to influence the absorption of further
copper amounts in humans. Also, there does not seem to be a difference
between the absorption in men and women (ATSDR, 2004).

Based on the information above the oral absorption of copper in this project is
assumed to be 77%.

6.3.5 Dermal absorption

According to the Copper Industry’s draft for a risk assessment of copper from
2006 (Cross et al., 2006) the available data show that the metal copper and
copper compounds can be absorbed through the skin.

According to the risk assessment (Cross et al., 2006), two non-published
studies by Roper (2003) and Cage (2003) give the best data regarding dermal
absorption of copper in humans. Based on these studies the risk assessment
states that a dermal absorption factor of 0.3% applies for insoluble copper
compounds (i.e. including copper chloride). This value derives from the
highest value measured for copper in receptor fluid added with a value for
copper retained in the skin and rounded up to follow a conservative approach.
Thus, in these figures they include copper absorbed in the skin as OEDC
orders that this has to be included. According to the risk assessment there is
no evidence for dermal absorption of copper being larger for soluble
compounds than for insoluble compounds. Thus, they recommend using the
value of 0.3% for both types of compounds.

Based on this information the dermal absorption of copper in this project is
assumed to be 0.3%.

According to Baars et al. (2001) copper can penetrate the skin when it is
added in association with salicylic acid or phenyl butazone. However, the rate
and scope of the dermal absorption in these cases are not known and therefore
the dermal absorption rate of 0.3% is maintained. However, salicylic acid is
known to be an ingredient in many skin care products’ while phenyl butazone
is primarily used for treatment of pains (in among others horses) °.

6.3.6 Distribution

Copper is an essential element. According to WHO (1996) referred in Baars
et al. (2001) a daily intake of 20 to 80 pg/kg bw is necessary.

Regarding oral intake of copper the absorption of copper will primarily take
place from the stomach and the small intestine. However, different copper
compounds will be absorbed from different places (ATSDR, 2004).
Immediately after intake of copper an increase in the concentration of copper
in the blood follows. Thereafter the copper is transported to (and ends in)

* http://da.wikipedia.org/wiki/Organisk_syre
® http://en.wikipedia.org/wiki/Phenylbutazone




liver and kidneys. From the liver the copper can be transported to other
tissues (ATSDR, 2004).

The half-life of copper in the different organs is 3.9 and 21 days (liver), 5.4
and 35 days (kidneys) and 23 and 662 days (the heart) respectively. The first
value represents ceruloplasmine bound to copper (ATSDR, 2004) while the
identity of the other is not clearly stated in the reference.

Copper is primarily excreted via the bile. Normally between 0.5 and 3% of the
daily intake of copper will be excreted through the urine (ATSDR, 2004).

6.3.7 Local irritation and allergy

Copper and copper salts can generate allergic reactions by contact with the
skin in sensitive individuals. Symptoms includes itch, flush, swelling and
vesiculation. Studies have identified a sensitivity reaction at exposure of 0.5 —
5% of copper sulphate in water or petroleum during 24-48 hours (WHO,
1998).

In a few individuals exposure to copper has shown to cause pruritus
dermatitis which is itching without visible changes of the skin (ATSDR,
2004). A study has reported a case where a woman had pruritus on her ring
finger and wrist as a result of the content of copper in her ring and wrist
watch (Saltzer and Wilson, 1968 in ATSDR, 2004). Furthermore, allergic
reactions have been observed in individuals after a test with a copper coin
and/or a copper sulphate solution (Barranco, 1972; Saltzer and Wilson, 1968
in ATSDR, 2004).

6.3.8 Acute toxicity

Acute toxicity as a result of ingestion of copper is rare in humans. However, it
can occur through consumption of water containing copper or by
intentional/accidental intake of large amounts of copper salts.

The acute lethal dose for adults is between 4 and 400 mg copper(ll) ions per
kg bodyweight. These values are based on data from suicide attempts as well
as unintended intake of high amounts of copper (WHO, 2004a). Symptoms
as a result of intake of large amounts of copper include vomiting, apathy,
acute haematological anaemia, kidney and liver injuries, neurotoxicity,
increased blood pressure and breathing. In some cases, coma and death follow
(ATSDR, 2004).

Studies have shown that 13 out of 53 humans died following an intake of
copper in amounts ranging from 6 to 637 mg/kg (copper sulphate). Death,
presumable as a result of among other things failure in the central nervous
system and kidney injuries, has also been reported in humans who had
consumed water containing > 100 mg of copper sulphate per litre (Akintonwa
etal., 1989 in ATSDR, 2004).

6.3.9 Long-lasting, repeated effect and gene-damaging effects

Generally, the toxicological effect arises at a structural change/weakening of
the sites to which metals bind themselves or when copper binds itself to
macro-molecules and enzymes. Furthermore, copper can react with peroxide
and create radicals, which can cause damages to the cells. Toxic damages can
also be generated by metal-lothioneine becoming saturated with copper (Baars
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et al., 2001). Lack of copper leads to effects, which are just as critical as the
toxic effects related to intake of too much copper.

Several studies have examined possible liver damages in new-borns as a result
of copper exposure through drinking water. A NOAEL value of 0.315 mg
Cu/kg/day was identified following a study regarding intake of copper
sulphate from drinking water (during a period of 9 months) (Olivares et al.,
1998 in ATSDR, 2004).

A LOAEL value of 4.2 mg Cu/kg bw/day has also been reported in relation to
reduced bodyweight in mice after chronic oral exposure of copper gluconate
(ATSDR, 1990 in Baars et al. (2001)).

6.3.10 Tolerable daily intake - TDI

A TDI value of 10 ug/kg/day, suggested by ATSDR (2004), is significantly
below the recommended daily dose for intake of copper (20-80 ug/kg/day)
and therefore this value is not used.

Vermeire et al. (1991), however, suggest a T DI value for copper of 140 pg/kg
bw/day. Data from a RIVM report® confirms a tolerable daily intake of 140
ug/kg bw/day. To evaluate whether the value stated by Vermeire et al. (1991)
still is valid, Baars et al. (2001) have reviewed literature published since

1991 (including ATSDR, 1990; IPCS, 1998; WHO, 1996; WHO, 1998).
Among other things, they found the above LOAEL value of 4.2 mg Cu/kg
bw/day. Baars et al. (2001) converted this value into a TDI value of 4 pg/kg
bw/day. Here they used a safety factor of 1000 (10 for going from LOAEL to
NOAEL, 10 for extrapolating experimental results from animal studies to
humans and 10 for accounting for variation between humans). However, this
TDI value turned out to be far below the minimum requirement for daily
intake of copper (20 — 80 ug/kg bw/day). Therefore, Baars et al. (2001)
recommended to use the TDI value (140 ug/kg bw/day) suggested by
Vermeire et al. (1991).

Based on the above information a TDI value for copper of 140 pg/kg bw/day
is assumed for use in this project.

Adjustment of TDI values due to background exposure

As mentioned earlier, TDI values shall be regarded as the amount of
substance which a human can tolerate to take in on a daily basis during a life
time without experiencing health related effects. Therefore, it is important to
take into account the amount of copper which each individual already takes in
via air, food and water.

Background exposure of copper via food and beverages in Denmark

According to a report from the Danish Environmental Protection Agency
(2000) ', the normal Danish intake of copper among adults (60 kg) is 2.9
mg/day, corresponding to 48.3 pg/kg/day. According to Fromberg et al.
(2005) 2 year old children (15 kg) ingest 59% of the adults’ food
consumption which recalculated corresponds to a background exposure of
(0.59%2.9/15) 114.1 ug/kg/day. Here it is assumed that the value stated in the

¢ Information from IOM (2001) also confirms that the tolerable daily intake of copper
is 10 mg per day.
" http://glwww.mst.dk/udgiv/publikationer/2000/87-7944-304-4/html/kap13.htm




report from the Danish Environmental Protection Agency deals with an
exposure from food as well as water.

Background exposure of copper via the air in Denmark

According to the report ”The Danish Air Quality Monitoring Programme”
from 2006 (prepared by the National Environmental Research Institute)
(Kemp et al., 2007) the highest measured average value for a content of
copper in the air in Denmark is 50.5 ng/m°® (the value measured on “Jagtvej”
in Copenhagen). In order to choose a conservative approach this value is used
to estimate which amount of copper an adult in Denmark inhales via the air.

According to the TDG an adult inhales 18 m® air a day, while a 5 year old
child (20 kg) inhales 11 m® a day. I.e. an adult (60 kg) inhales
(18m°x50.5ng/m*/1000) 0.909 pg copper per day. Converted into per kilo
bodyweight (60 kg) this corresponds to 0.015 pg/kg bw/day. For children (20
kg) applies that they inhale (11 m*x50.5 ng/m*/1000) 0.556 ug copper per day
which corresponds to 0.028 pg/kg bw/day.

Total background exposure

Because the TDI value as mentioned previously represents the amount of
substance that a human as maximum can take in per day (during a life time)
without causing health related effects, the TDI value is subtracted the above
mentioned data for background exposure. Thereby a number is reached
(”Margin to TDI value™) representing the ”extra amount” of copper that a
human can take in on a daily basis (besides what a human is exposed to
through food, beverages and air) without experiencing health damaging
effects. This value is compared in the risk assessment with the amount that
humans are exposed to by wearing or sucking the jewellery examined in this
project.

Table 6-4: Background exposure of copper in Denmark as well as “Margin to TDI value”
(ng/kg bw/day).

Children (4-6 Adults
Background exposure years)
Average Average

Food and drink** 114.1 48.3
Air* 0.028 0.015
Total background exposure 114.13 48.32
(food, beverages, air)
Margin to the TDI value (140 — 259 917
total background exposure)

NB: * The value related to air is an average value from the monitoring station in Denmark
which has shown the highest average. ** The value for copper consumption from food and
beverages in children is based on the intake by 2 year old children (15 kg).

If people live in areas where they are exposed to a higher background
concentration than the one mentioned above, the health risk by using the
examined jewelleries in this project will be underestimated.

6.4 Nickel

6.4.1 Occurrence and use

Nickel occurs in nature primarily as oxide or sulphide compounds. The earths

crust consists of 6% nickel, but nickel is also found in meteorites and on the
sea bed as minerals (ATSDR, 2005a).
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Pure nickel is a hard, silver-white metal, which is easy to mould. Furthermore
it is ferromagnetic and a good conductor of heat and electricity. Nickel is
often used in alloys with iron, copper, chromium or zinc. Here it is often used
to help increase among other things the hardness and strength of the metal
(ATSDR, 2005a).

The different alloys are used in different situations. Copper/nickel alloys are
for instance used in coins, pipe laying, maritime equipments, petrochemical
equipment, heat exchangers, pumps and electrodes for welding, while
nickel/chromium alloys typically are used for heating elements. Furthermore,
large amounts of nickel/iron alloys are used for producing steel alloys,
corrosion-resistant steel and cast iron (ATSDR, 2005a).

Other nickel compounds include chlorine, sulphur and oxygen. Many of these
nickel compounds are soluble in water and are used for among other things
nickel coating, colouring of ceramics and for batteries (ATSDR, 2005a).

Finally, nickel is used in jewelleries. In this context nickel is frequently used as
“sub-coating™ for golden surfaces, since this results in a more shining gold
coating. Nickel also forms diffusions barriers which prevent the metal from
the parent material to diffuse to the surface, and thereby deteriorates the look
of the jewellery.

6.4.2 ldentification

Chemical name Nickel
Synonyms Raney nickel
Metallic nickel
CAS-No. 7440-02-0
EINECS No. 231-111-4
Gross formula Ni
Molecular structure Ni
The list of dangerous substances Yes.
(Stat.Ord. 923, 2005) XN; R40-43: Limited evidence of a carcinogenic

effect; Risk of serious damage to eyes; May cause
sensitization by inhalation and skin contact.

The list of unwanted substances . . . .
(Briefing from the Danish EPA no. 8, Yes (nickel, nickel compounds and nickel oxide)

2004)

Danish EPA self-classification
(Environmental project no. 635,
2001)

No

6.4.3 Physical and chemical properties

Physical state Hard bright silver- ATSDR (2005a)
white metal

Molecular weight (g/mol) 58.6934 Chemfinder
Melting point 1455 °C Chemfinder
Boiling point 2730 °C Chemfinder
Vapour pressure 1 mm Hg by 1810°C ATSDR (2005a)
Octanol-water partition coefficient (log Pg) Not relevant

Solubility Insoluble Chemfinder




6.4.4 Oral absorption

The Danish Environmental and Protection Agency has in 2006 performed a
risk assessment of nickel and nickel compounds (Andersen et al., 2006), in
which they conclude that based on a number of studies, an oral absorption
value of 30% should be used for risk assessments. This value refers to oral
absorption of the following nickel compounds: nickel sulphate, nickel chloride,
nickel nitrate and nickel carbonate in fasting people. For non-fasting people a
value of 5% is recommended.

A study has shown that the bioavailability of nickel is reduced when nickel is
given along with full-cream milk, coffee, tea or orange juice (ATSDR,
2005a). Other studies have shown a maximum nickel uptake of between
11.07 and 37.42%. Here nickel (12 ug/kg) was administered 4 hours after
ingestion of scrambled eggs. The lowest absorption values (2.83-5.27%) were
measured in people who had nickel administered along with a meal (Nielsen
etal., 1999 in ATSDR, 2005a) (it was not specified which kind of nickel
compound that was used in the study). Another study indicates that nickel
absorption reduces with age (Hindsen et al., 1994 in ATSDR, 2005a).

Animal studies have shown that different nickel compounds are absorbed
differently. The following absorption values were measured in a study using
rats. Nickel oxide (0.01%), metallic nickel (0.09%), black nickel oxide
(0.04%), nickel sulphide (0.47%), nickel sulphate (11.12%), nickel chloride
(9.8%) and nickel nitrate (33.8%). Generally, the absorption was higher for
soluble nickel compounds (ATSDR, 2005a).

In this project it is assumed that the oral absorption of nickel is 30%. The line
of reasoning is that the source, which provides this value, is a comprehensive
report from 2006, which has made a thorough review of a number of studies.
Thus, it is assumed to represent the latest knowledge in the area.
Furthermore, the value refers to nickel compounds which are relevant for this
project (among these nickel chloride). The value is valid for fasting people,
but in order to stick to a conservative approach the value is used anyway.

6.4.5 Dermal absorption

The risk assessment of nickel from 2005 (Andersen et al., 2005a — draft)
concludes that absorption of nickel through the skin can occur but that a large
proportion of the added dose remains on the skin. They state that limited data
is available regarding exactly which fraction that is absorbed, but apply a value
of 0.2% regarding dermal absorption of nickel for use in risk assessments. The
value is based on an in vivo study in humans (Hostynek et al. 2001 in
Andersen et al., 2005a - draft).

Andersen et al. (2006), however, concludes that for use in risk assessments a
value of 2% should be applied, related to dermal absorption of nickel
following exposure of nickel chloride. Regarding exposure of nickel metal they
recommend a value of 0.2% (based on a study of Hostynek et al. 2001).

For use in this project a value of 2% is applied in terms of dermal absorption

of nickel chloride, since this metal compound exists in sweat that is in contact
with jewellery.
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6.4.6 Distribution

Nickel is bound to serum proteins in the blood and is transported around the
body. Nickel is subsequently concentrated in kidneys, liver and lungs as well
as the lymph nodes (Baars et al., 2001).

A study examining individuals who were not on a daily basis exposed to nickel
through work showed that the highest concentration of nickel was found in
the lungs, followed by the thyroid gland, the suprarenal glands, the kidneys,
the heart, the liver, the brain, the spleen and the pancreas (ATSDR, 2005a).
A study has furthermore showed that nickel can cross the placenta, which was
confirmed by increasing concentrations of nickel in mice foetuses whose
mothers have been exposed to nickel during the pregnancy (ATSDR, 2005a).

6.4.7 Local irritation and allergy

Nickel can cause skin allergy and fulfils the criteria for being classified with
the following risk phrase: R43: May cause sensitization by skin contact.
According to Andersen et al. (2006) it is the Ni** ion, which is responsible for
the immunological effects of nickel.

Available data shows that as long as a migration rate of 0.5 pg Ni/cm*/uge is
not exceeded, there is no risk of causing skin allergy in non-sensitive
individuals in a large part of the population (who are exposed to nickel and
nickel alloys for an extended period of time) (Andersen et al., 2005a — draft).

According to the risk assessment of nickel from 2005 (Andersen et al., 2005a
— draft) there is no simple correlation between the content of nickel and the
release of nickel (related to a study of coins). Likewise they mention that when
one is to evaluate the risk of sensitization due to nickel, it is the concentration
of nickel ions per cm? skin that is interesting and not the total dose of nickel on
the skin.

Contact dermatitis caused by nickel allergy is a well-known phenomenon.
Contact dermatitis was found in 15.5% of 75,000 individuals who participated
in a test with nickel sulphate (Uter et al., 2003 in ATSDR, 2005a), which
demonstrates that it is a common reaction (ATSDR, 2005a). The majority of
the cases of nickel allergy is caused by skin contact with metallic products
such as earrings, jewelleries and buttons (European Environmental Contact
Dermatitis Group, 1990 in Andersen et al., 2006).

A study of school children in the age of 7-12 years showed that among
children with pierced ears 30.8% had nickel allergy while among the children
who did not have pierced ears only 16.3% were allergic to nickel (Dotterud
and Falk, 1994 in ATSDR, 2005a).

The majority of nickel tests are made using nickel sulphate since this
substance is less irritating than nickel chloride. However, nickel alloys which
are in contact with sweat form nickel chloride. Thus it is more relevant to
perform nickel studies using nickel chloride (Menné, 1994 in ATSDR,
2005a). Menne and Calvin (1993) quoted from ATSDR (2005a) examined
skin reactions related to different nickel chloride concentrations in 51 sensitive
and 16 non-sensitive people. At a concentration of 0.01% no reaction was
observed. At a concentration of 0.1% reactions in 4 out of the 51 people were
observed.



All'in all it is concluded in the EU risk assessment of nickel and nickel
compounds from 2006 (Andersen et al., 2006) that there is not enough data
available regarding dermal exposure of nickel chloride to determine which
dose that triggers a reaction.

6.4.8 Acute toxicity

There is no indication of nickel being an essential element (as for instance
copper). Thus the body does not require nickel.

Regarding acute nickel poisoning nickel carbonyl, a fugitive fluid of Ni(CO),,
is the most critical. The effects of acute nickel carbonyl poisoning include
headache, dizziness, nausea, vomiting, sleeplessness and irritation followed by
symptoms which resemble pneumonia (WHO, 1991).

A study (Daldrup et al., 1983 in ATSDR, 2005a) has reported a death of a 2
year old child following ingestion of 570 mg Ni/kg (crude estimate) in the
form of nickel sulphate crystals. Four hours after ingestion heart failure
occurred and the child died 8 hours after ingestion.

Studies have indicated that soluble nickel compounds are more toxic than
less-soluble nickel compounds. Oral LD, values related to nickel sulphate of
respectively 46 mg Ni/kg (female rats) and 39 mg Ni/kg (male rats) have been
reported (Mastromatteo, 1986 in ATSDR, 2005a). Likewise, oral LD, values
related to nickel acetate of 116 (female rats) and 136 mg Ni/kg (male rats)
respectively have been reported (Haro et al., 1968 in ATSDR, 2005a).

Oral LD, values for less-soluble nickel oxides and —subsulphides have been
reported to >3.930 and > 3.665 mg Ni/kg respectively (Mastromatteo, 1986
in ATSDR, 2005a).

According to ATSDR (2005a) the lowest value reported (related to oral
ingestion) is 39 mg/kg/day. This value is derived from a study in which a male
rat ingested nickel sulphate (Mastromatteo, 1986 in ATSDR, 2005a). The
lowest value reported in terms of systemic effects caused by acute exposure is
a NOEAL value of 0.014 mg/kg/day. This value is reported in relation to
dermatitis in nickel-sensitive humans. Nickel was administered in the form of
nickel sulphate (ATSDR, 2005a).

6.4.9 Long-lasting, repeated effect and gene-damaging effects

Chronic effects caused by nickel exposure include among other things
sinusitis and asthma. Extremely high risk of lung cancer has furthermore been
reported amongst workers in nickel refineries. The workers were exposed to
nickel subsulphides, nickel oxides and possible nickel sulphate (WHO, 1991).

The lowest NOAEL value reported related to medium long and long
exposure of nickel to humans is according to ATSDR (2005a) 20 pg/kg/day.
This value is reported in relation to a study in which 8 nickel sensitive humans
gradually ingested increasing doses of nickel sulphate (in tap water) over a
period of 91-178 days. At the reported value no individuals showed signs of
health related effects on the skin (Santucci et al., 1994 in ATSDR, 2005a).

The lowest NOAEL value related to chronic exposure is according to IRIS

(1996) related to a study by Ambrose et al. (1976). In this study a NOAEL
value of 5000 pg/kg/day related to reduction in bodyweight in rats was
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reported (the study was completed over a period of 2 years). Nickel was
administered as nickel sulphate

Nickel compounds are according to IARC (1997) carcinogenic in humans,
while metallic nickel is potential carcinogenic in humans.

Baars et al. (2001) was not able to find new relevant data (after 1990)
regarding toxicity caused by oral exposure of nickel or nickel compounds in
humans or animals. Thus, they concluded that the TDI value of 50 pg/kg
bw/day suggested by Vermerie et al. (1991) (and CEPA (1993), WHO
(1996) and ATSDR (1997) in Baars et al., 2001) still is valid.

The study from which the TDI value of 50 ug/kg bw/day was derived is a
study performed by Ambrose et al. in 1976. The study found, as described
above, a NOAEL value of 5000 pg Ni/kg bw. The study included a 2-year
study of rats and the effects observed were reduced bodyweight and higher
heart/bodyweight ratio. A later study by American Biogenics Corp. (1988)
likewise found a NOAEL value of 5000 ug/kg/day.

The EU risk assessment of nickel sulphate from 2005 (Andersen et al., 2005b
— draft) arrives at two NOAEL values for use in risk assessment. One is a
NOAEL value of 2200 pg/kg bw/day for oral administration of nickel —
derived from a chronic cancer study. The effects at high exposure level were
reduced survival in female rats and reduced bodyweight in both sexes. The
other NOAEL value is based on a two-generation study of rats (exposed to
nickel sulphate) and is related to effects (increased perinatal mortality in the
offspring) during the development process. The NOAEL value for the dam
was 1100 pg Ni/kg bw/day. Regarding the offspring (dosed after the perinatal
period), a NOAEL value of 2200 ug Ni/kg bw/day was identified (Larsen and
Tyle, 2008 - draft), since no effect was found in the offspring.

WHO (2007) uses a TDI value of 11 pg/kg/day. This value is calculated
based on a NOAEL value of 1100 ug/kg bw/day and by use of a safety factor
of 100 (10 for variation between species and 10 for variation within species).

Based on the above mentioned information a NOAEL value of 1100 pg/kg
bw/day is assumed to be valid for use in this project.

6.4.10 Tolerable daily intake - TDI

Nickel allergy is already regulated since the release of nickel from products
which are meant to be in long-lasting contact with the skin (such as jewellery)
must not exceed 0.5 pg /cm” /week’. Likewise piercing jewellery must not
release more than 0.2 pg/cm? /week’. This value is set at such a low level that
skin allergy caused by dermal nickel exposure should not occur.

The risk assessment of nickel sulphate from 2005 (Andersen et al., 2005b)

gives a NOAEL value of 1100 pg/kg/day related to damaging effects on the
foetus. This NOAEL value is converted to a TDI value of 4.4 ug/kg/day by
using a safety factor of 250 since the risk assessment states the use of a total
safety factor of 200-300. The total safety factor is derived from the

s Statutory order on ban on import and sale of certain nickel-containing products. Stat. Ord. No. 24 of
14.01.2001.

* Statutory order on change of statutory order on ban on import and sale of certain nickel-containing
products. Stat. Ord. No. 789 of 12.08.2005.




combination of a factor of 10 used for extrapolating the results from animal
studies to humans; a factor of 10 for variation between humans and finally a
factor of 2-3 in order to take into consideration the severity of the effects in

question (death of foetuses).

For use in this project a TDI value related to nickel exposure (in women) of
4.4 ug/kg/day is used.

Regarding children a supplement to the EU risk assessment from 2008 has
judged that the best basis for establishing a tolerable dose for children is a
NOAEL value of 2200 ug/kg/day based on a two-generation study- and
dosage of the offspring. By using a safety factor of 100 a TDI value of 22
ug/kg/day for children is achieved (Larsen and Tyle, 2008 — draft). The value
related to children is thus higher which means that they are less sensitive than
pregnant women.

Adjustment of TDI due to background exposure

As for the other metals humans are also exposed to nickel via other sources
such as food, water and air. Thus, it is necessary to take into consideration the
background exposure in order to identify the amount of nickel which humans
in Denmark can tolerate to get “additionally”” per day, without causing health
related effects.

Background exposure of nickel via food and beverages in Denmark

According to a report from the Danish Veterinary and Food Administration
(Fromberg et al., 2005) the background exposure of nickel from food in
Denmark is in average 109 ug/day which corresponds to (109/60) 1.817 ug/kg
bw/day. Fromberg et al. (2005) does not state a number related to children
(4-6 years) regarding nickel exposure from food. However, Fromberg et al.
(2005) states that 2 year old children (15 kg) take in 59% of the amount of
food which adults consume. Based on these numbers an average background
exposure of nickel via food and beverages in children of ((0.59x109)/15)
4.288 ug/kg bw/day is achieved.

Fromberg et al. (2005) also states a background exposure in terms of 95
percentiles (i.e. a value representing the maximum amount that 95% of the
population is exposed to). If these values are used a background exposure for
adults of (197/60) 3.283 ug/kg bw/day is achieved. For children the value is
((0.59x197)/15) 7.749 ug/kg bw/day.

Background exposure of nickel via air in Denmark

According to the report “The Danish Air Quality Monitoring Programme”
from 2006 (prepared by the National Environmental Research Institute)
(Kemp et al., 2007) the highest measured average value for content of nickel
in air in Denmark was 5 ng/m’ (value measured in Aarhus, on the street
“Banegardsgade™). In order to choose a conservative approach this value is
used to estimate the amount of nickel that an adult in Denmark inhales.

According to the TGD an adult inhales 18 m® air per day, while a 5-year-old-
child (20 kg) inhales 11 m® per day. Thus, an adult (60 kg) inhales

(18m°x5ng/m°/1000) 0.09 pg nickel per day which corresponds to 0.002 pg/kg
bw/day. Children (20 kg) inhale (11 m°x5ng/m°/1000) 0.055 ug nickel per day
which corresponds to an intake of cadmium via the air of 0.003 pg/kg bw/day.
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Total background exposure

As the TDI value, as mentioned earlier, represents the maximum amount of
substance that a person can tolerate to take in per day (throughout his/her
entire lifetime) without experiencing health related effects, the TDI value is
subtracted the above mentioned figures representing background exposure.
Hereby a number is attained which represents the “extra addition” of nickel
that humans can have on a daily basis (beside what they are exposed to via
food, beverages and air) without causing health related effects. In the
exposure scenarios this value is then compared with the amount of nickel that
humans are exposed to by wearing or sucking the jewellery examined in this
project.

Table 6-5: Background exposure of nickel and the “Margin to TDI value” (ug/kg
bw/day).

Children (4-6 years) Adults

£V Average 95-percentile Average 95-percentile
Food and beverages** 4.288 7.749 1.817 3.283
Air* 0.003 0.003 0.002 0.002
Total background exposure 4.29 7.75 1.82 3.29
(food, beverages, air)
Margin to TDI value (4.4 17.71 14.25 258 111
(adults) 22 (children) — total
background exposure)

NB: The 95 percentile relates to the numbers regarding background exposure via food and
beverages (including tap water). * The value related to air is an average value from the
monitoring station in Denmark which has shown the highest average in 2006. ** The value
representing background exposure via food (for children) is based on 2 year olds (15 kg).

If people live in areas where they are exposed to a higher background
concentration than the above mentioned, the health risk by using the
examined jewelleries in this project would be underestimated.



7 Exposure scenarios and risk
assessment

Jewelleries are used by a large part of the population and they are often in
direct contact with the skin for many hours at the time — in some cases even
24 hours a day. This means that possible heavy metals/problematic substances
in the jewelleries can penetrate the skin and induce toxic effects.

Another form of exposure can arise by sucking the jewelleries. Some people
(probably mostly children) have a tendency to suck their pendants on the
necklace and thereby absorb the migrating heavy metals/problematic
substances directly.

Furthermore, there can be a risk for children, as well as for adults, that small
jewelleries by accident can be swallowed. The seriousness of this is confirmed
by a recent death of a 4 year old boy. The boy had by accident swallowed a
heart-shaped jewellery containing more than 99% lead. The episode let to a
voluntarily recall of 300,000 examples of the mentioned jewellery (Berg et al.,
2006).

During the migration analysis the amount of heavy metal that can migrate to
sweat and thereby potentially be absorbed via the skin is found. Migration
tests for eight chosen heavy metals in 25 different jewellery parts have been
performed.

Yet only 4 metals (Cu, Pb, Ni and Cd) showed to migrate in a concentration
above the detection limit. For these 4 metals a health and risk assessment has
been performed in which the TDI values plus the oral and dermal absorption
rates for the metals deduced in chapter 6 are used.

For use in the following risk assessment the data below are applied:

Table 7-1: TDI values plus dermal and oral absorption rates for the 4 metals.

Metal TDI (ug/kg bw/day) Dermal absorption (%)  Oral absorption (%)
Lead 1.8 0.06 50
Cadmium 0.5 0.6 8.9
Copper 140 0.3 77
Nickel 4.4 (adults) 2 30
22 (children)

Table 7-2: Margin to TDI values for the 4 metals (ug/kg bw/day).

Metal Children (4-6 years) Adults

Average 95-percentil Average 95-percentil
Lead 1.31 1.02 1.48 1.28
Cadmium 0.11 -0.1 0.33 0.22
Copper 25.9 - 91.7 -
Nickel 17.71 14.25 2.58 1.11
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7.1 Assumptions and uncertainties related to the exposure
calculations

7.1.1 Two exposure periods — 16 and 24 hours

During the calculations of exposure through the skin it is conservatively
presumed that the jewelleries are in direct contact with the skin during all the
time they are worn, e.g. there are for instance no textile between the jewellery
and the skin. Some jewellery is worn 24 hours a day, for instance rings and
piercings, whereas other jewelleries such as necklaces, bracelets etc. in general
are presumed to be removed when the person sleeps. Thus, two different
periods of use are applied (16 and 24 hours respectively) depending on
whether the jewelleries are removed during the night or not.

7.1.2 Migration analysis for sweat is presumed also to apply saliva

The migration analysis is performed to artificial sweat because this is the type
of exposure that most frequently will occur. The results from the migration
analysis to artificial sweat are also presumed to be able to be used in the oral
exposure calculation because the solutions for artificial sweat and saliva do not
deviate significantly from each other.

Migration analysis to sweat:

1.0 g urea ((NH,),CO), 5.0 g NaCl and 0.940 pl lactic acid (C,H,O,)
dissolved in 1 litre demineralised water. Set the pH to 6.5.
Extraction/migration at 40 degrees.

Migration analysis to saliva:

4.5g NaCl +0.3gKCIl +0.3gNasSO, + 0.4 g NH,CI + 3.0 g lactic acid
(C,H,O,) + 0.2 g urea ((NH,),CO) dissolved in 1 litre demineralised water.
pH is set to 5.0 with 2 N NaOH. Extraction/migration at 37 degrees.

The solutions consist both primarily of salt water which means that one can
expect that the surface tension is approximately the same. Furthermore,
metals are positively charged in agueous solutions and therefore will not form
complexes with sodium/potassium, thus the difference in concentration of
these has no importance. The temperature in both solutions is approximately
the same and the concentration of chloride ions, which is presumed to be the
component that primarily forms metal compounds, is also in approximately
the same dimensions.

There is approximately 5 times as much urea in the sweat solution as in the
saliva solution, but because the urea is not expected to form complexes with
the metal it is presumed that this difference is of no importance. Likewise
there is much more lactic acid in the saliva solution than in the sweat solution
but because lactic acid is not expected to form complex compounds with the
metal it is presumed to be of no importance.

Because the pH value in the saliva solution is lower than in the sweat solution
(5 versus 6.5) it is presumed that more metal chloride compounds are formed
in the saliva solution. This assumption is supported by a study made by
Strandesen et al. (2007) where a model is developed to simulate the formation
of metal compounds in different aqueous system. This study shows that for
salt water with a pH value of 5 3-4% more lead chloride compounds are
formed than in salt water with a pH value of 6.5. This means that by using the
results from the sweat test in the oral exposure calculations the exposure is




underestimated to a certain degree. However, this small difference of 3-4% is
not expected to have crucial influence on the results and will probably lie
within the measurement uncertainty.

7.1.3 Inorganic metal compounds

It is presumed that it is primarily inorganic metal compounds (as metal
chlorides) that are being formed in sweat having contact with the jewelleries,
which is the reason why oral and dermal absorption rates as far as possible are
based on information concerning relevant inorganic metal compounds. The
background for the assumption is found partly in an article by Menné (1994)
quoted from ATSDR (2005a) who claims that nickel alloys being in contact
with the skin forms nickel chlorides and partly in the risk assessment from the
Danish EPA from 2005 (Andersen et al., 2005a), which claims that corrosion
of metal in sweat primarily is dependent on the content of chloride and
oxygen.

The values for oral and dermal absorption are in this way associated with
some uncertainty because it is not known for sure exactly which metal
compounds that will be formed when the jewelleries are in contact with sweat
(and saliva). The optimum would be to conduct studies that demonstrate
precisely which metal compounds that are formed and which oral and dermal
absorption these can expect to have. However, it has not been possible within
the scope of this project to perform these kind of comprehensive studies.

7.1.4 Highest value chosen in duplicate determinations

In situations where the duplicate determinations differed significantly the
highest value has been used. In Table 4-1 the results from the migration
analysis for all samples are presented. In this table it is also illustrated which
samples showed significant difference in the duplicate determinations. A
significant difference is defined as a difference of approximately 50% or more.

7.1.5 Migration is presumed constant over time

During the risk assessment it is presumed that the migration is constant over
time. It should be mentioned here that a piece of jewellery cannot be expected
to release the same amount of metal per hour during several years. The
migration will decrease with time. Based on the analysis performed in this
project it is, however, not possible to determine how fast the migration will
decrease and therefore it is assumed that in a period of days/weeks the
migration will stay relatively constant.

7.2 Dermal exposure

The potential dermal intake (the exposure) by wearing a piece of jewellery can
be expressed through the following equation (European Commission, 2003):

U _ Ader ’ I:Cmigr 'Tcontact n (Vvder ’ AREAder) ’ I:Cmigr 'Tcontact -n
der, pot BW BW
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Where:

Uder,pot Potential absorption of the chemical substance pg/kg bw/day
Ader Total amount of substance which the skin is potentially G

exposed to
Wder The weight of the product on the skin g/cm2
AREAder | Area of contact between the product and the skin cm2
Fcmigr Fraction of substance which migrates pg/g per hour
Tcontact The durance of exposure per occurrence hours
N The number of occurrences per day per day
BW Body weight Kg

For use in these exposure scenarios the formula can be rewritten to:

U _ M der W I:der ) Oder ) Tcontact
der, pot
BW
Where:
Uder, pot | Potential absorption of the chemical substance pg/kg bw/day
Mder Fraction of chemical substance which migrates Hg/g/4 hours
W Weight of jewellery g
Fder Part of the jewellery (W) having contact to the skin %
Tcontact Duration of the exposure hours
BW Body weight Kg
Odermal Dermal absorption %

M., represents the amount (ug) of chemical substance (here metal) which
migrates per gram of jewellery during a period of 4 hours, i.e. the result of the
migration analysis.

W represents the real weight of the part/s of the jewellery which can be
assumed to have a problematic content of heavy metal, i.e. textile strings etc.
are deducted. W is defined by looking at the metal content of the different
jewellery parts of the jewellery (from the XRF-screening) and based on this
information perform an individual assessment of which metal parts of the
jewellery that can be assumed to have a problematic content, i.e. the weight of
the jewellery parts which resemble the analysed part. In other words, it is here
determined (by comparing the results from the XRF screening) which metal
parts of the jewellery that resemble the part on which a migration analysis was
made - and thus can be expected to have the same content of metal (and
migration).

In cases where a migration test is performed on two different jewellery parts
(with a different result) belonging to the same piece of jewellery, separate
calculations are made where W is set to the weight of each of the two jewellery
parts. Finally, the two results (U, ) are added to give a total dermal
absorption by wearing the specific jewellery.

F.. represents the part of the weight (W) of the jewellery which has contact to
the skin. F is determined based on a visual assessment of each jewellery.
However, in most cases it is assumed that 50% of the jewellery has contact to
the skin.

T . FEPresents the time period of which the jewellery has contact with the
skin. Two scenarios are taken into consideration (16 and 24 hours
respectively) as it is assumed that some types of jewelleries (as for instance
rings, piercings etc.) are worn day and night while other types of jewelleries
(as for instance large necklaces and earrings etc.) are most probably removed
during the night.



BW represents body weight in kilograms. Based on TGD, it is here assumed
that children weigh 20 kg while adults weigh 60 kg. The value of 60 kg is
chosen as it is assumed that it is primarily women who wear jewelleries.
According to TGD values for adults of both 60 and 70 kg can be used.

O....a represents the dermal absorption (in percentage) of the specific metal.
Theses values are different from metal to metal (see Table 7-1) and are
described during the health assessment of the different metals.

When U, ., is calculated the value is compared with the “Margin to TDI”
value which is described in Table 7-2. As earlier described, the “Margin to
TDI” value shall be regarded as the tolerable daily dose of metal which people
can tolerate, deducted the exposure which the Danes are already exposed to
through food, beverages and air. If the U, . value exceeds this "Margin to
TDI” value it means that the total exposure (from food, beverages, air and
jewelleries) is higher than the tolerable daily intake. In these cases, there might
be a potential health risk by wearing the jewelleries. Here it must be
mentioned that the “Margin to TDI” value is multiplied by the oral
absorption rate (belonging to the specific metal) before it is compared with
the dermal exposure as dermal exposure shall be regarded as an absorption of
the metal and not an intake which TDI values are normally based on. At an
intake (ingestion) some of the metal is excreted through for instance the
faeces and is thus not absorbed in the body, while the amount “coming in”
through the skin shall be regarded as absorbed in the body (i.e. in plasma,
blood, organs etc.).

Example of a calculation of absorption through dermal exposure

Below the exposure- and risk calculation for cadmium exposure from
jewellery no. 62 is described. The calculations are made by extrapolating the
result from the migration test of the jewellery part (belonging to the specific
jewellery) to apply to all the metal parts of the jewellery which can be
expected to have the same content of metal as the jewellery part examined
(i.e. W). The exposure scenario is 16 hours and valid for children (20 kg).
The migration analysis showed that 3 ug cadmium migrated per gram of
jewellery during 4 hours. The part of the whole jewellery which is assumed to
have a problematic content of metal (W) - i.e. the weight of jewellery parts
resembling the analysed part - weighed 40 gram of which 50% is assumed to
have skin contact while the dermal absorption rate is 0.6%.

Therefore, the following formula is valid:

_ 3(ug /g /4hours) - 40(g) - 50(%) - 0.6(%)- 4(t)
der, pot 20(kg)
bw/day

U

=0.072 pg/kg

Here it shall be noted that the migration analysis is made during a period of 4
hours and therefore the calculations are multiplied by 4 to illustrate an
exposure scenario of 16 hours (and 6 for exposure scenarios related to 24
hours).

The TDI value for cadmium is set to 0.5 pg/kg bw/day. If the amount of
cadmium which an average child (4-6 yours) is exposed to daily through air,
food and beverages (0.39 pg/kg bw/day) is deducted, a “Margin to TDI “
value of 0.11 ug/kg bw/day is achieved (see Table 7-2). This “Margin to
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TDI” value is multiplied by the oral absorption rate for cadmium (8.9%) in
order to “imitate” a TDI value for absorbed metal. I.e. the value with which
the dermal exposure shall be compared is (0.089x0.11) 0.00979 pg/kg
bwi/day.

Therefore the following applies:

Margin to TDI /U _ 0.00979.4 / kgbw/ day _

der, pot 0.14
0.0729 / kgbw / day

In this situation the dermal exposure exceeds the “Margin to TDI” value and
therefore the result is below 1, i.e. there might be a potential health risk for a
child who wears this jewellery for 16 hours.

Here it shall be emphasized that a TDI value is an expression of what a
person may get on a daily basis through an entire lifetime without
experiencing health related effects. Thus, for a shorter period the TDI value
can be exceeded without this causing any effects, if the person in a
corresponding period later in life takes in an equivalent lesser amount. Thus,
to wear the above-mentioned jewellery for 16 hours during a single day will
not result in effects harmful to health unless an amount equal to the TDI
value is taken in every day for the rest of the life.

7.2.1 Results — dermal exposure

Background exposure - average

In the tables below the results of dermal exposure of the jewelleries for 16 and
24 hours respectively at children and adults are presented — at an average
background exposure of the four metals.



Table 7-3: Results for dermal exposure at children for 16 and 24 hours respectively — at
an average background exposure

Product category Margin to TDI value / Uder, children — at an average background exposure |
Cd Pb Ni Cu
16 h 24 h 16 h 24 h 16 h 24 h 16 h 24 h

169.1 | Silver coated 117 78 21 14 1103 735
164.1 | Silver coated 2799 1866 26224 17482
152.2 | Clearly non-precious

metal 34027 22685
138.1 | Silver alloy 0.3 0.2 24 1.6 5454 3636
136.2 | Silver coated 0.3 0.2 33 2.2 2460 1640
130.1 | Silver-like 431 287
125.1 | Silver coated 4.3 2.9 4.6 3.1 20.9 14.0 20815 13876
107.1 | Gold coated 65 43
101.3 | Gold coated 1241 827
101.1 | Gold coated 14.3 9.6 5002 3334
99.2 Gold coated 1138 759
99.1 Gold coated 4713 3142
95.3 Gold coated 43.7 29.1 20144 13430
911 Clearly non-precious 4.9 3.3

metal 162 108
91.3 Clearly non-precious 3.9 2.6

metal 46 31
88.1 Silver-like 0.2 0.12 401 267 5308 3539
70.3 Gold coated 5.7 3.8 55397 36931
70.1 Gold coated 4.0 2.6 9979 6653
68.1 Silver coated 0.3 0.2 6.2 4.1 5915 3944
62.1 Silver-like 0.1 0.1 7.0 4.7 2480 1653
60.1 Golden-like 507 338
56.1 Silver-like 25.8 17.2 4793 3195
38.1 Gold coated 0.2 0.2 8.1 5.4 18303 12202
26.2 Clearly non-precious

metal 2116 1411
6.1 Gold coated 0.1 0.1 18.3 12.2 36470 24313

NB: Dark grey fields indicate that the TDI value is exceeded while pale grey fields indicate that
the TDI value is close to being exceeded.

The results show that for nearly all the jewelleries from where cadmium
migrated in an amount above the detection limit, there is a potential health
risk for children (who already are exposed to an average background
exposure) by wearing the jewelleries for 16 and 24 hours respectively a day.
For two of the jewelleries the total tolerable daily dose is exceeded by a factor
of 10. l.e. children wearing these jewelleries get 10 times the tolerable dose of
cadmium a day. However, here it shall again be mentioned that the daily
tolerable dose (TDI) is an expression of what a person may daily get through
an entire lifetime without this causing health related effects. Thus, for a
shorter period, the TDI value can be exceeded without this causing any
effects if in a corresponding period later in life an equally lesser amount is
taken in.

Only one piece of jewellery was close to the TDI value of lead while another
piece of jewellery was close to the TDI value of nickel. The results indicate
that there is no health risk associated with the content of copper in the
jewelleries.
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Table 7-4: Results for dermal exposure at adults for 16 and 24 hours respectively — at
an average background exposure.

Product category Margin to TDI value / Uder, adults - at an average background exposure
Cd Pb Ni Cu
16 h 24 h 16 h 24 h 16 h 24 h 16 h 24 h

169.1 | Silver coated 397 265 9.2 6.1 11718 7812
164.1 | Silver coated 9487 6325 278536 185691
152.2 | Clearly non-precious

metal 361426 240951
138.1 | Silver alloy 2.9 1.9 8.2 5.5 57933 38622
136.2 | Silver coated 2.7 1.8 11.1 7.4 26129 17419
130.1 | Silver-like 4574 3049
125.1 | Silver coated 39.0 26.0 15.7 10.4 9.2 6.1 221085 147390
107.1 | Gold coated 686 457
101.3 | Gold coated 13184 8789
101.1 | Gold coated 48.6 32.4 53126 35418
99.2 Gold coated 12091 8061
99.1 Gold coated 50055 33370
95.3 Gold coated 148.0 98.7 213967 142644
911 Clearly non-precious

metal 2.2 1.4 1722 1148
91.3 Clearly non-precious

metal 1.7 1.1 486 324
88.1 Silver-like 1.7 1.1 1359 906 56381 37587
70.3 Gold coated 19.4 12.9 588408 392272
70.1 Gold coated 35.6 23.7 105994 70663
68.1 Silver coated 3.1 2.0 20.9 14.0 62830 41887
62.1 Silver-like 1.2 0.8 23.7 15.8 26343 17562
60.1 Golden-like 5386 3591
56.1 Silver-like 87.5 58.4 50907 33938
38.1 | Gold coated 2.0 13 27.3 18.2 194406 | 129604
26.2 Clearly non-precious

metal 22475 14983
6.1 Gold coated 11 0.8 62.2 41.4 387366 | 258244

For adults being exposed to an average background exposure the TDI value
related to cadmium is exceeded for two of the examined jewelleries, when they
are worn over a period of 24 hours. Five other jewelleries are close to the TDI
value.

None of the jewelleries gave problems related to lead and copper. Three other
jewellery parts were close to the TDI value for nickel.

Background exposure — 95 percentiles

In the tables below the results of dermal exposure of the jewelleries for 16 and
24 hours respectively at children and adults are presented — at a background
exposure corresponding to the 95 percentile. Copper is not included as no
background exposure corresponding to the 95 percentile for copper exposure
in Denmark was found.




Table 7-5: Results of dermal exposure at children for 16 and 24 hours respectively — at
a background exposure corresponding to the 95 percentile.

No. Product category Margin to TDI value / Uder, children - at 95 percentile
background exposure
Cd Pb Ni

16 h 24 h 16 h 24 h 16 h 24 h
169.1 | Silver coated 91 61 17 11.3
164.1 | Silver coated 2179 1453
152.2 | Clearly non-precious

metal

138.1 | Silver alloy 1.89 1.26
136.2 | Silver coated 2.55 1.70
130.1 | Silver-like
125.1 | Silver coated 3.60 2.40 16.8 11.2

107.1 | Gold coated
101.3 | Gold coated
101.1 | Gold coated 11.16 7.44
99.2 Gold coated
99.1 Gold coated

95.3 Gold coated 34.00 22.67
91.1 Clearly non-precious
metal 4.0 2.6
91.3 Clearly non-precious
metal 3.2 2.1
88.1 Silver-like 312 208
70.3 Gold coated 4.46 2.97
70.1 Gold coated
68.1 Silver coated 4.81 3.21
62.1 Silver-like 5.45 3.63
60.1 Golden-like
56.1 Silver-like 20.11 13.41
38.1 Gold coated 6.28 4.18
26.2 Clearly non-precious
metal
6.1 Gold coated 14.28 9.52

NB: A red field indicates that the TDI value is already exceeded without including the
contribution from jewelleries.

No calculations are performed for cadmium as the TDI value for cadmium is
already exceeded for the 5% of Danish children being exposed to the
maximum background exposure of cadmium.

Three jewellery parts are close to the TDI value related to lead.
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Table 7-6: Results of dermal exposure at adults for 16 and 24 hours respectively — at
background exposure corresponding to the 95 percentile.

No. Product category Margin to TDI value / Uder, adults - at 95 percentile

background exposure

16 h 24 h 16 h 24 h 16 h 24 h

169.1 | Silver coated 344 229 4 2.6
164.1 | Silver coated 8205 5470
152.2 | Clearly non-precious

metal
138.1 | Silver alloy 1.91 1.27 7.13 4.75
136.2 | Silver coated 1.80 1.20 9.59 6.39
130.1 | Silver-like
125.1 | Silver coated 26.02 | 17.35 13.54 9.03 3.9 2.6

107.1 | Gold coated

101.3 | Gold coated

101.1 | Gold coated 42.01 28.00

99.2 Gold coated

99.1 Gold coated

95.3 Gold coated 128 85.33
911 Clearly non-precious
metal 0.9 0.6
91.3 Clearly non-precious
metal 0.7 0.5
88.1 Silver-like 1.12 0.75 1175 784
70.3 Gold coated 16.8 11.2
70.1 Gold coated 23.70 | 15.80
68.1 Silver coated 2.04 1.36 18.1 12.1
62.1 Silver-like 0.82 0.54 20.5 13.7
60.1 Golden-like
56.1 Silver-like 75.7 50.5
38.1 | Gold coated 1.33 | 0.88 23.6 15.8
26.2 Clearly non-precious
metal
6.1 Gold coated 0.75 0.50 53.8 35,8

The results show that for the 5% adults being exposed to the maximum
background exposure of cadmium (i.e. the value belonging to the 95
percentile or higher) the TDI value is exceeded for four of the jewelleries
when they are worn for a period of 24 hours, while only two of them exceed
the TDI value when they are worn for only 16 hours.

None of the jewelleries gives problems related to lead while two jewellery parts
exceed the TDI value related to nickel when they are worn for 16 and 24
hours respectively.

Added results for jewelleries which had jewellery parts with different migration
results

For 5 jewelleries a migration analysis has been made on two different jewellery
parts belonging to the same jewellery. To get a correct picture of the potential
skin absorption on these jewelleries it is hecessary to add the results for the
two different jewellery parts. Below the added results are presented. These
calculations are only relevant to carry out for dermal exposure as it is not
expected that humans will have two different charms in the mouth at the same
time. As an explanation of the table it can be mentioned that among the
jewelleries showing a migration there was a jewellery from where nickel
migrated from two different jewellery parts (jewellery no.91). There was no
case of a jewellery showing migration of cadmium from two different parts on
the same jewellery and therefore there are no results for cadmium.



Table 7-7: Added results for the 4 jewelleries which each had two jewellery parts with
different migration of metals. Dermal exposure time: 24 hours. Background exposure:
the 95 percentile.

Jewellery | Margin to TDI value/ Uder, 24 h — at 95 percentile background exposure

no.

Pb Ni Cu
Children Adults Children Adults Children Adults
101 663.0 7041.8
99 611.3 6492.5
91 1.2 0.3* 23.8 252.9
70 5637.2 59876.7

* At exposure of 16 hours the value is 0.4.

It is seen that jewellery no. 91 exceeds the total TDI when adults wear it for
24 hours (and 16 hours). This is valid for the 5% of adults in Denmark being
exposed to maximum background exposure of nickel.

As the results from this project show that there might potentially be a
hazardous health risk by wearing just one piece of jewellery at a time it shall of
course be emphasised that if several different jewelleries are worn at the same
time the exposure will increase and the potential health risk of course increase
as well.

7.3 Oral exposure

When people suck jewelleries (as for instance a pendant) the metals, which
migrate from the jewellery, will be ingested directly. In these cases, the total
amount of migrated metal (measured in the migration analysis) will be
ingested (though not necessarily absorbed in the body).

The TDI value, which is used during the risk assessment, is based on studies
that indicate an effect at a certain amount of ingested metal. Thus, during the
risk assessment in this project the amount of ingested metal is compared
directly to the TDI value (i.e. an oral absorption rate is not multiplied, as in
the calculations related to dermal exposure).

It is assumed that as a worst case jewellery is sucked for a period of maximal
two hours per day. Calculations regarding oral ingestion are based on the
equation for migration of substances from a product to food/beverages, which
is then ingested (European Commission, 2003). However, sucking jewellery is
not fully comparable with the situation of which the above mentioned
equation is based, thus the equation is adjusted.

Thus, oral ingestion can be calculated based on the following equation
(European Commission, 2003):

_ Aoral ) I:Cmigr 'Tcontact N F

| =
oral oral
BW
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Where:

Lorar Amount of substance ingested pg/kg bw/day

Agal Total amount of product being sucked G

FCrnigr F_raction of substance, which migrates per unit of ug/g/hour
time

T eontact Duration of exposure per incident Hours
Number of incidents per day per day

BW Body weight Kg

Fora Fraction, which is absorbed (bioavailable part)

By oral exposure of the jewelleries the equation can be adjusted to:

| _ Ivlder W I:oral ) Tcontact
| =
oral, pot BW
Where:
Lyt oot Potential uptake of chemical substance  pg/kg bw/day
oral, po
M Fraction of chemical substance, which  pg/g/4 hours
der migrates
W Weight of jewellery G
= Part of jewellery (w), which is assumed %
ore to be sucked
Duration of exposure Hours
contact )
Body weight Kg
M, W, and BW represent the same as described in the section regarding

dermal exposure calculation.

F.. represents the part of the weight of the jewellery (W) (which has a
problematic content of heavy metal) that can be assumed to be sucked. F
determined by visually judging how large a part of each jewellery that
realistically can be assumed to be put into the mouth. Thus, for jewelleries
such as rings, bracelets and piercings F__ is O since these jewelleries are not
assumed to be put into the mouth.

is

oral

oral

T .. FEPresents the duration of the exposure which here is assumed to be 2
hours.
When |, .. is calculated, the value is compared to the value representing

“Margin to TDI”” which is described in Table 7-2. The “Margin to TDI”
value must, as described earlier, be regarded as the amount of metal which
people can tolerate to take in on a daily basis, subtracted the amount of metal
which the Danes already take in via food, beverages and air — in other words,
the “Margin to TDI” value must be thought of as the extra amount of metal
which people can tolerate on a daily basis without experiencing health related
effects. If the | value exceeds this “Margin to TDI” value there is a

oral, pot

potential health related risk by sucking the jewelleries.

Example of a calculation on uptake via oral exposure

Below is described how the exposure calculation related to lead is performed
for jewellery no. 62. The calculation is performed by extrapolating the result
derived from the migration test of the jewellery part (belonging to that specific
jewellery) to account for the metal part of the jewellery which can be expected
to be put into the mouth.

The duration of the exposure (T, ) is 2 hours and the “target” of interest is
children (20 kg). The migration analysis showed that 39 g lead migrated per
gram of jewellery during a period of 4 hours. The part of the jewellery which



is assumed to have a problematic content of metal (W) — i.e. the weight of the
part of the jewellery, which resembles the analysed part — weighs 40 gram.
The part of W, which is assumed to be put into the mouth (F__) is 0.50 (since
the pendant is of such a size that it is judged that only half of it can be put into
the mouth) — thus the weight of the part of the jewellery that can be put into
the mouth is 20 gram.

Thus, the following equation is valid:

_ 39(ug / g/ 4hours) - 40(g) - 50(%) - 0.5(h)

| =
oral, pot 20(kg)

= 19.5 pg/kg bw/day

It should be noted that the migration analysis is performed during a period of
4 hours. In order to illustrate an exposure scenario of 2 hours a factor of 0.5 is
therefore multiplied in the calculations.

The TDI value for lead is set at 1.8 ug/kg bw/day. If the amount of lead,
which an average child (4-6 years) is exposed to on a daily basis via air, food
and beverages (0.49 pg/kg bw/day) is subtracted, a “Margin to TDI” value of
1.31 pg/kg bw/day arises (see Table 7-2).

Thus, the result is as follows:

_ 1.31pg/kg bw/day _

oral,pot — 0.07
19.5ug/kg bw/day

Marginto TDI /|

In this case the result is below 1, which indicates that there is a potential
health related risk related to lead for children who suck this particular
jewellery for a period of 2 hours per day. This is only valid for children that
are exposed to an average background concentration of lead.

It should be pointed out that a TDI value represents the amount of substance
that a person can tolerate to take in per day during an entire lifetime, without
the occurrence of health related effects. Thus, it is possible for a short period
of time to exceed the TDI value without this causing any effects, provided
that in a similar time period later in life the person takes in an equivalent lesser
amount. Thus, sucking the above mentioned jewellery for a period of 2 hours
per day will not result in health related effects unless the person every day for
the rest of his/her life takes in an amount corresponding to the tolerable daily
dosage (the TDI value).

7.3.1 Results — oral exposure
Background exposure - average
The table below presents the results related to oral exposure of the jewelleries

during a period of 2 hours per day in adults and children respectively — who
already are exposed to an average background exposure of the four metals.
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Table 7-8: Results related to oral exposure during a period of 2 hours in adults and
children respectively — calculated in scenarios representing an average background

exposure.
Product category Margin to TDI value/ |, . —at average background exposure

Child | Adult | Child | Adult | Child | Adult | Child | Adult
164.1 | Silver coated
152.2 | Clearly non-precious metal
138.1 | Silver alloy 0.09 0.77 0.01 0.04 87 921
136.2 | Silver coated 0.88 7.94 0.06 0.21 153 1629
130.1 | Silver-like
125.1 | Silver coated
107.1 | Gold coated
101.3 | Gold coated 19 205
101.1 | Gold coated 0.12 0.41 97 1035
99.2 Gold coated
99.1 Gold coated
95.3 Gold coated 0.21 0.71 314 3335
91.1 Clearly non-precious metal 1.9 0.8 3.61 38
91.3 Clearly non-precious metal 5.3 2.3 3.57 38
88.1 Silver-like
70.3 Gold coated 0.47 1.58 863 9170
70.1 Gold coated 1.07 9.59 156 1652
68.1 Silver coated
62.1 Silver-like 0.07 0.66 0.07 0.23 77 821
60.1 Golden-like
56.1 Silver-like 0.10 0.34 60 635
38.1 | Gold coated 0.06 | 054 | 0.04 | 013 285 | 3030
26.2 Clearly non-precious metal 412 4378
6.1 Gold coated 0.07 0.61 0.09 0.30 1137 | 12074

The results show that when sucking the jewelleries for a period of 2 hours
potential health related risks related to cadmium, nickel and lead arise. It is
most pronounced for lead and cadmium since almost all of the jewelleries

(which showed migration of the specific metal) exceeded the TDI value

related to lead and cadmium. This is valid for children and adults exposed to
an average background exposure.

Background exposure — 95-percentiles
The table below presents the results related to oral exposure of the jewelleries
during a period of 2 hours per day in children and adults respectively exposed
to a background exposure corresponding to 95-percentiles.




Table 7-9: Results related to oral exposure during a period of 2 hours in children and

adults respectively exposed to a background exposure corresponding to 95-

percentiles.

No.  Product category Margin to TDI value / | — at 95-percentiles
background exposure

oral. ot

Child | Adult Child | Adult Child Adult

164.1 | Silver coated

152.2 | Clearly non-precious
metal

138.1 | Silver alloy 0.51 0.01 0.03

136.2 | Silver coated 5.30 0.05 0.18

130.1 | Silver-like

125.1 | Silver coated

107.1 | Gold coated

101.3 | Gold coated

101.1 | Gold coated 0.09 0.35

99.2 Gold coated

99.1 Gold coated

95.3 Gold coated 0.16 0.61
911 Clearly non-precious
metal 1.5 0.4
91.3 Clearly non-precious
metal 4.2 1.0
88.1 Silver-like
70.3 Gold coated 0.36 1.36
70.1 Gold coated 6.39
68.1 Silver coated
62.1 | Silver-like 0.44 0.05 0.20
60.1 Golden-like
56.1 | Silver-like 0.08 0.29
38.1 | Gold coated - 036 | 003 0.11
26.2 Clearly non-precious
metal
6.1 | Gold coated P o041 | 007 0.26

NB: a red box indicates that the TDI value is exceeded without taken into account the
contribution from sucking jewelleries.

As described in section 7.2.1 5% of the Danish children are already exposed
to an amount of cadmium which exceeds the tolerable daily dosage. Thus, no
calculations are performed for cadmium.

However, almost all of the jewelleries (which showed migration of lead)
exceed the TDI value for lead in children as well as adults. Finally, one
jewellery exceeds the TDI value related to nickel in situations where adults
suck the jewellery for a period of 2 hours.

Table 7-10 shows the content of lead in those jewelleries, where the results
from the migration analysis indicated a potential health related problem by
sucking them for a 2-hour period. The table also shows the time period of
which a person can suck the jewelleries before the total TDI value is
exceeded.
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Jewellery

Table 7-10: Oral exposure calculations for lead in relation to content of lead in the

specific jewelleries. Calculated for persons that are exposed to an average

background exposure.
Content of  Pb - Children Minutes of which a Pb - Adults Minutes of which

part no. Pb (%) (TDI /|°m' o) person can suckthe  (TDI/ |°m' pm) person can suck the
jewellery before the jewellery before the
TDI values is TDI values is
exceeded exceeded

69.59

70.3 40.95 0.47 947 1.58 32975

136.2 33.49 0.06 30 0.21 306

56.1 26.14 0.10 12 0.34 313

62.1 15.62 0.07 16 0.23 53

38.1 9.21 0.04 5 0.13 562

6.1 7.64 0.09 11 0.30 1540

101.1 2.58 0.12 24 0.41 591

138.1 1.77 0.01 1 0.04 49

152.2 0.16 - -

164.1 0.11 - -

91.3 0.03 - -

60.1 0.03 - -

91.1 0.02 - -

99.2 0.00 - -

99.1 0.00 - -

88.1 0.00 - -

26.2 0.00 - -

NB: The content of Pb is determined by an XRF-screening and therefore only gives an
approximate estimate of the content of lead (see section 3.4.1 for description of the
uncertainty). A line indicates that no migration occurred, thus it was not possible to calculate a

TDI/I value.

oral, pot

The results show that the lowest content of lead, which causes potential health
related problems by sucking the jewelleries for a period of 2 hours, is a lead
content of 1.77%, i.e. a great deal above the claim of a maximum content of
0.01% lead stated by the new Statutory order on ban on import and sale of
products containing lead. At the same time it is seen that none of the
jewelleries containing a maximum amount of 100 ppm lead cause potential
health related problems.

The table above likewise shows the number of minutes of which an adult/child
can suck the jewelleries before the tolerable daily dosage is exceeded. For
jewellery no. 138.1 it can be seen that children as a maximum can suck the
jewellery for 1 minute before the tolerable daily dosage is exceeded. It is here
interesting to note that this jewellery proved to have the lowest content of lead
(out of the jewelleries that showed migration of lead). Of this can be
concluded that in general it must be recommended not to suck jewelleries.

7.4 Total health risk by using jewelleries

Based on the findings of this project it cannot be excluded that by wearing or
sucking some of the metal jewelleries examined in this project potential health
risks related to especially cadmium and nickel arise. This is valid for people
exposed to the background exposure found in Denmark. For lead there are
primarily problems when sucking the jewelleries. None of the jewelleries
examined caused problems related to copper.

The health related risks associated with the three metals are effects on the
kidneys (cadmium), increased mortality risk on foetuses (nickel) and reduced
1Q at children (lead).




If the jewelleries comply with the legal demand related to content of lead, the
results in this project indicate that no health related risks arise by wearing or
sucking the jewelleries.

A number of reservations are decisive in terms of health related problems
arising. Among others, the jewellery must be worn/sucked every day over an
extended period of time, since a short-term exceeding of the tolerable daily
dosage not necessarily results in health related effects, unless during the
remaining life time the person takes in an amount equal to the tolerable daily
dosage. Furthermore it is assumed in the calculations, that the migration of
metals from the jewelleries is constant. The migration will in time decrease.

Additionally, the findings of this project show that no correlations seem to
exist between the appearance of the jewellery (i.e. gold coated, silver-like etc.)
and the content/migration of heavy metals. Based on the findings of this
project there is thus no reason for avoiding for instance silver-like or gold
coated jewelleries. Though, it should be mentioned that jeweller jewelleries
(genuine silver and gold), that is jewelleries submitted to control by the
Precious Metal Assay and Inspection, generally are not expected to contain
heavy metals at a problematic level.

Finally it is in the project concluded that there exist textile necklaces on the
Danish market, which contain benzidine in amounts exceeding the allowable.
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1 Overview of the content in the
database

This appendix contains a description of the content of the completed
database of the purchased jewelleries.

1.1 Database

For the in total 170 purchased pieces of jewellery a database in Microsoft
Access 2000 has been developed for the Danish Environmental Protection
Agency. The purpose of the database is to create an overview of the different
parameters which characterise the purchased jewelleries, including the
analysis results from the XRF screening and the migration analyses as well.
Furthermore, it is possible to sort in the information in the database as well as
extract information criss-cross in the entered data.

In the table below the registered information in the database of all purchased
metal jewelleries is presented.



Table 1-1: Information registered for each piece of metal jewellery in the

database
Jewellery no.
Product type The database operates with the following

product types: Necklace, bracelet, earring,
ring, ankle chain, piercing, other.

Product description

Here the immediate appearance of the
product is described, e.g. gold-coated
necklace with angel charm.

Bar code Registered if available.
Article or order number Registered if available.
Trademark Here a possible jewellery trademark is

noted, as for instance “Pilgrim”.

Name of shop

Address of shop

Type of shop

The database operates with the following
types of shops: Jewellery shop, internet
shop, shop with owners of another ethnic
background, department store, clothes
shop, 10 kroner’s’ shop, supermarket,
other type of shop.

Time of purchase

Stated as d/m/y.

Name of picture file

A picture of each piece of jewellery is
linked to the database.

Price (DKK)

Weight (g)

The weight for the whole piece of
jewellery, i.e. including chain, but exclusive
price ticket etc.

Price per gram

The weight of the piece of jewellery
divided by the price.

CBR no.

CBR numbers are the identification
number of the companies. In Denmark,
the number is eight-digit and is registered
in this database if immediately available.

Information from the shop about the
content of precious metal

Here possible information is registered
which shop assistants/shop owners etc.
could immediately find in relation to the
content of precious metal in the piece of
jewellery.

Comments

Here information regarding where to
locate further information related to
suppliers, producers and country of origin,
is registered (i.e. typically telephone
number to supplier, head office etc.).

Name and address of importer

Name and address of producer

Country of origin

Here the database operates with the
following options: The shop does not
know, England, the Netherlands, India,
China, South Korea, Thailand, Checked
but could not be stated, the East.

Screening data

Here a possible content (in percent) of the
following metals is registered (for
maximum three different parts of each
piece of jewellery): Au, Ag, Cu, Sb, Pb, Se,
Cr, Cd, Hg, Sn, Al, Mo, Nb, Zr, Bi, W, Zn,
Ni, Co, Fe, Mn, V, Ti, In, Pt, Pd.
Furthermore, it is registered whether the
jewellery parts contain As and Ba.
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Description of jewellery part

For instance ”charm (angel)” or ”chain”.

Appearance of jewellery part

Here the database operates with the
following product categories: genuine
gold, genuine silver, clearly non-precious
metal, gold coated, silver coated, silver
alloy, golden-like, silver-like.

Estimated fraction of jewellery part being

in contact with the skin

Estimate based on the appearance of the
individual jewellery part.

In the following the registered information for a few of the above-mentioned

points is described in details.

1.1.1 Bar code

The bar code is registered for all products having an imprinted bar code.
Stating a bar code (EAN bar code) is optional. The bar code is a tool for
registration of goods in connection with stock control and sales. The bar code
is stated both through a number (the EAN bar code) and the actual bar code.
The two first digits state in which country the good is registered, but not
necessarily where it is produced. 57 is the code for Denmark. The next five
digits represents a marketing number for producer, importer or retail.
Hereafter five digits follow being the internal part number related to the
distributor and the last digit is a control digit. The price of the good is not
stated in the EAN number or the bar code (Markningsguiden, 1997).




2 Results of the screening

This chapter shows the content (in percentage) of the different metals in the

examined jewelleries.

2.1 Content of Pbin all jewellery parts

Jewellery part Appearance of jewellery Description
ID Pb Pb Error Product type | part jewellery part
95.3 69.59 0.59 Necklace Gold coated catch
clover charm from
151.1 49.18 0.40 Bracelet Clearly non-precious metal = behind
94.2 47.97 0.36 Necklace Silver-like catch
70.3 40.95 0.39 Necklace Gold coated catch
136.2 33.49 0.21 Other Silver coated disc
79.2 33.24 0.29 Necklace Gold coated catch
159.3 31.22 0.29 Necklace Silver-like catch
85.1 30.06 0.16 Necklace Gold coated charm backside
90.2 28.87 0.20 Necklace Gold coated catch
19.3 26.90 0.33 Bracelet Silver coated small ball
56.1 26.14 0.18 Necklace Silver-like charm backside
82.2 25.82 0.26 Necklace Gold coated catch
151.3 25.79 0.30 Bracelet Silver coated catch
20.1 25.66 0.19 Earring Gold coated golden side
85.2 24.89 0.28 Necklace Gold coated catch
134.1 24.81 0.21 Necklace Silver alloy butterfly
81.3 23.28 0.22 Necklace Gold coated catch
80.1 22.35 0.19 Necklace Gold coated heart inner side
19.2 22.30 0.20 Bracelet Silver-like catch
70.1 21.42 0.16 Necklace Gold coated charm
41.1 20.82 0.15 Necklace Gold coated piece of jewellery
147.2 20.23 0.21 Bracelet Silver-like catch
71.2 19.47 0.20 Necklace Silver coated catch
43.1 19.25 0.18 Necklace Gold coated piece of jewellery
100.1 18.16 0.19 Earring Silver coated backside of charm
153.2 18.10 0.20 Earring Silver-like connecting link
8.2 16.68 0.21 Necklace Gold coated catch
piece of jewellery
57.1 16.56 0.19 Earring Silver-like backside
27.1 16.31 0.16 Necklace Gold coated backside of charm
62.1 15.62 0.16 Necklace Silver-like charm
96.1 15.14 0.15 Earring Silver-like backside of needle
74.3 15.08 0.22 Necklace Silver-like catch
14.1 14.77 0.15 Bracelet Clearly non-precious metal = metallic side
19.1 14.74 0.13 Bracelet Silver coated disc
104.3 14.48 0.14 Bracelet Silver-like pins
90.1 14.47 0.14 Necklace Gold coated big heart backside
68.1 14.35 0.14 Ring Silver coated ring
136.1 14.19 0.13 Other Silver coated charm
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Jewellery part Appearance of jewellery Description
ID Pb Pb Error Product type | part jewellery part
96.2 14.01 0.20 Earring Silver-like side
142.1 13.07 0.19 Bracelet Silver-like catch pin

side 2 without
32.1 12.01 0.14 Necklace Silver-like stone
169.3 12.00 0.18 Ankle chain ' Silver-like catch
10.1 11.47 0.14 Ring Clearly non-precious metal | ring
29.1 11.07 0.11 Ring Clearly non-precious metal  ring disc
46.1 10.89 0.12 Bracelet Gold coated flower
2.1 10.88 0.12 Earring Gold coated flower
12.2 10.74 0.12 Ring Clearly non-precious metal | death's head
12.1 9.95 0.12 Ring Clearly non-precious metal | ring/other
124.1 9.89 0.17 Necklace Silver-like catch

piece of jewellery
38.1 9.21 0.10 Necklace Gold coated without stone
42.1 9.10 0.11 Necklace Silver-like leaf
54.1 9.06 0.11 Necklace Silver-like charm
78.2 8.96 0.20 Necklace Silver-like catch
8.1 8.92 0.12 Necklace Gold coated flower
40.1 8.92 0.11 Necklace Silver-like piece of jewellery
15.1 8.70 0.10 Ring Silver-like ring
139.2 8.33 0.13 Necklace Clearly non-precious metal  catch
6.1 7.64 0.11 Necklace Gold coated angle

backside and
156.1 7.50 0.10 Earring Silver-like needle

charm without
63.1 6.73 0.12 Necklace Gold coated stone
103.1 5.41 0.08 Earring Silver-like bright side
313 4.16 0.08 Necklace Silver-like cartridge
76.2 4.07 0.11 Necklace Silver-like catch
107.1 3.86 0.09 Bracelet Gold coated chain with balls
78.1 3.65 0.08 Necklace Silver-like heart leaf side
101.3 3.65 0.08 Necklace Gold coated cone
82.1 3.25 0.07 Necklace Gold coated charm backside
81.1 3.23 0.07 Necklace Gold coated charm backside
113.1 3.02 0.09 Bracelet Golden-like chain
3.2 2.98 0.09 Necklace Gold coated small charm
101.1 2.58 0.07 Necklace Gold coated backside of heart
4.1 2.56 0.07 Ring Silver-like ring
76.1 2.31 0.07 Necklace Silver-like butterfly
105.1 2.30 0.08 Ring Silver-like metallic side
77.1 2.24 0.07 Necklace Silver-like heart leaf side
138.3 2.13 0.07 Necklace Silver coated catch

charm from
138.1 1.77 0.05 Necklace Silver alloy behind
82.3 1.39 0.05 Necklace Gold coated connecting piece
150.1 1.25 0.05 Bracelet Silver-like charm
130.1 1.21 0.08 Earring Silver-like needles
125.1 1.20 0.06 Ring Silver coated ring
159.1 0.88 0.04 Necklace Silver-like heart backside
63.2 0.59 0.04 Necklace Gold coated heart

backside of flower
116.2 0.56 0.04 Bracelet Silver coated and chain
95.1 0.54 0.03 Necklace Gold coated charm




Jewellery part Appearance of jewellery Description
ID Pb Pb Error Product type | part jewellery part
46.2 0.52 0.06 Bracelet Gold coated bracelet
77.2 0.52 0.05 Necklace Silver-like catch
84.2 0.51 0.05 Earring Gold coated star
31.2 0.47 0.03 Necklace Silver-like balls 2 pcs.
129.1 0.45 0.05 Earring Gold coated needles
39.1 0.41 0.03 Ring Genuine silver ring
143.1 0.40 0.03 Bracelet Silver coated bracelet
169.1 0.36 0.02 Ankle chain  Silver coated heart
31 0.33 0.02 Necklace Gold coated large charm
147.3 0.32 0.03 Bracelet Silver-like eye
152.2 0.16 0.02 Ring Clearly non-precious metal = matt ring
57.2 0.13 0.02 Earring Silver-like catch
102.1 0.13 0.02 Bracelet Silver-like metallic side
152.1 0.13 0.02 Ring Silver-like bright ring
159.2 0.13 0.02 Necklace Silver-like chain
161.1 0.13 0.02 Bracelet Silver-like bracelet
164.1 0.11 0.01 Piercing Silver coated heart backside
70.2 0.10 0.03 Necklace Gold coated cu-coloured chain
30.1 0.09 0.03 Earring Gold coated ear studs
53.3 0.09 0.02 Ankle chain | Gold coated chain
106.1 0.09 0.01 Earring Genuine silver discs
145.1 0.09 0.02 Earring Gold coated rings
153.3 0.09 0.01 Earring Silver-like chains
76.3 0.07 0.01 Necklace Silver-like chain
85.3 0.07 0.02 Necklace Gold coated chain
128.3 0.07 0.02 Piercing Silver-like charm backside
162.1 0.07 0.02 Ring Gold coated ring
6.2 0.06 0.01 Necklace Gold coated chain

4 edged piece of
33.1 0.06 0.01 Necklace Gold coated jewellery
56.2 0.06 0.02 Necklace Silver-like chain
123.1 0.06 0.01 Ring Gold coated ring
165.2 0.06 0.01 Necklace Genuine silver chain

holder and
35.1 0.05 0.01 Necklace Clearly non-precious metal = connecting piece
153.1 0.05 0.02 Earring Silver-like needles
21.1 0.04 0.01 Earring Clearly non-precious metal | metallic part
34.2 0.04 0.01 Necklace Clearly non-precious metal | chain Cu-coloured
98.2 0.04 0.01 Bracelet Silver-like Twisting strings
132.1 0.04 0.01 Bracelet Golden-like Bracelet
151.2 0.04 0.02 Bracelet Silver coated chain
53.1 0.03 0.01 Ankle chain | Gold coated round disc
53.2 0.03 0.01 Ankle chain | Clearly non-precious metal  ball
60.1 0.03 0.01 Bracelet Golden-like bracelet
80.2 0.03 0.01 Necklace Gold coated chain
98.1 0.03 0.01 Bracelet Silver-like bracelet
118.1 0.03 0.01 Bracelet Gold coated bracelet
124.2 0.03 0.01 Necklace Silver-like chain
134.2 0.03 0.01 Necklace Silver coated chain
135.1 0.03 0.01 Earring Clearly non-precious metal  chain
148.1 0.03 0.00 Ring Silver coated ring
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Jewellery part Appearance of jewellery Description
ID Pb Pb Error Product type | part jewellery part
91.3 0.03 0.00 Necklace Clearly non-precious metal | chain
1.1 0.02 0.01 Bracelet Silver-like bracelet
32.2 0.02 0.01 Necklace Silver-like chain
59.1 0.02 0.01 Bracelet Silver-like bracelet
67.3 0.02 0.01 Necklace Silver-like chain
91.1 0.02 0.01 Necklace Clearly non-precious metal | large ball
146.1 0.02 0.01 Bracelet Golden-like bracelet
1471 0.02 0.01 Bracelet Silver-like bracelet
golden pattern
170.1 0.02 0.01 Bracelet Golden-like disc
119.1 0.01 0.00 Ring Silver coated
3.3 0.00 0.02 Necklace Gold coated part of the string
5.1 0.00 0.02 Ring Clearly non-precious metal | ring
disc circle with
7.1 0.00 0.02 Ankle chain | Silver-like hole
7.2 0.00 0.02 Ankle chain | Silver-like small disc circle
7.3 0.00 0.02 Ankle chain | Silver-like chain
9.1 0.00 0.02 Necklace Golden-like heart
11.1 0.00 0.04 Ring Gold coated ring
13.1 0.00 0.02 Earring Silver-like charm
13.2 0.00 0.02 Earring Silver coated chain
16.1 0.00 0.02 Other Silver-like chain
16.2 0.00 0.02 Other Silver-like lock
side with green
17.1 0.00 0.03 Ring Gold coated colour
without green
17.2 0.00 0.03 Ring Gold coated colour
18.1 0.00 0.02 Necklace Silver-like charm
18.2 0.00 0.03 Necklace Silver-like chain
22.1 0.00 0.04 Ring Silver alloy finger rings
23.1 0.00 0.02 Bracelet Gold coated bracelet
ring side with
24.1 0.00 0.02 Ring Gold coated name
25.1 0.00 0.02 Necklace Clearly non-precious metal | charm
25.2 0.00 0.02 Necklace Gold coated chain
26.1 0.00 0.02 Other Clearly non-precious metal | chain
26.2 0.00 0.02 Other Clearly non-precious metal  catch
28.1 0.00 0.02 Necklace Gold coated charm
28.2 0.00 0.02 Necklace Gold coated chain
311 0.00 0.02 Necklace Silver-like cylinder with hole
33.2 0.00 0.02 Necklace Golden-like leaf
33.3 0.00 0.03 Necklace Golden-like chain
piece of jewellery
34.1 0.00 0.02 Necklace Clearly non-precious metal  copper side
36.1 0.00 0.02 Ring Silver-like finger part
piece of jewellery
37.1 0.00 0.02 Necklace Silver coated without stone
37.2 0.00 0.02 Necklace Silver coated chain
38.2 0.00 0.02 Necklace Gold coated chain
40.2 0.00 0.02 Necklace Silver-like balls 2 pcs.
41.2 0.00 0.02 Necklace Golden-like chain
42.2 0.00 0.02 Necklace Silver-like chain
43.2 0.00 0.02 Necklace Gold coated chain
44.1 0.00 0.04 Earring Gold coated the sticks




Jewellery part Appearance of jewellery Description

ID Pb Pb Error Product type | part jewellery part

45.1 0.00 0.03 Bracelet Golden-like chain

46.3 0.00 0.02 Bracelet Gold coated catch

47.1 0.00 0.02 Bracelet Silver coated bracelet

48.1 0.00 0.02 Necklace Gold coated heart

48.2 0.00 0.02 Necklace Gold coated chain

49.1 0.00 0.02 Bracelet Golden-like bracelet

50.1 0.00 0.02 Ring Clearly non-precious metal  ring
piece of jewellery

51.1 0.00 0.02 Earring Silver coated bright side

52.1 0.00 0.02 Bracelet Gold coated bracelet

54.2 0.00 0.02 Necklace Silver-like chain

55.1 0.00 0.02 Bracelet Golden-like bracelet

58.1 0.00 0.02 Ring Gold coated the finger ring
charm without

61.1 0.00 0.02 Necklace Golden-like stone

61.2 0.00 0.02 Necklace Gold coated chain

62.2 0.00 0.02 Necklace Silver-like chain

63.3 0.00 0.02 Necklace Gold coated chain

64.1 0.00 0.02 Earring Gold coated ball

64.2 0.00 0.02 Earring Golden-like needle

65.1 0.00 0.02 Ring Silver-like ring

66.1 0.00 0.02 Bracelet Silver coated bracelet

66.2 0.00 0.02 Bracelet Silver coated catch

66.3 0.00 0.02 Bracelet Silver-like end piece

67.1 0.00 0.02 Necklace Silver-like ball

67.2 0.00 0.02 Necklace Silver-like catch

69.1 0.00 0.02 Bracelet Silver coated bracelet

69.2 0.00 0.02 Bracelet Silver coated butterfly backside

71.1 0.00 0.02 Necklace Silver-like heart

71.3 0.00 0.02 Necklace Silver coated chain

72.1 0.00 0.04 Ring Gold coated the finger ring

73.1 0.00 0.02 Bracelet Gold coated gold coloured side

74.1 0.00 0.02 Necklace Silver-like heart

74.2 0.00 0.02 Necklace Silver-like chain

75.1 0.00 0.02 Bracelet Golden-like bracelet

77.3 0.00 0.03 Necklace Silver-like chain

78.3 0.00 0.02 Necklace Silver-like chain

79.1 0.00 0.03 Necklace Golden-like flower

79.3 0.00 0.02 Necklace Gold coated chain

81.2 0.00 0.03 Necklace Golden-like neck bar

83.1 0.00 0.02 Necklace Silver-like heart

83.2 0.00 0.02 Necklace Silver coated catch

83.3 0.00 0.02 Necklace Silver coated chain

84.1 0.00 0.04 Earring Golden-like the sticks

86.1 0.00 0.02 Necklace Silver coated charm

86.2 0.00 0.02 Necklace Silver coated chain

86.3 0.00 0.03 Necklace Silver coated catch

87.1 0.00 0.02 Bracelet Golden-like flower backside

87.2 0.00 0.02 Bracelet Golden-like catch

87.3 0.00 0.02 Bracelet Gold coated chain

88.1 0.00 0.02 Ring Silver-like ring without stone
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Jewellery part Appearance of jewellery Description
ID Pb Pb Error Product type | part jewellery part
89.1 0.00 0.02 Earring Golden-like piece of jewellery
89.2 0.00 0.03 Earring Golden-like 2 needles
91.2 0.00 0.02 Necklace Clearly non-precious metal = small ball
92.1 0.00 0.02 Other Silver-like side without stone
the side of
93.1 0.00 0.02 Bracelet Golden-like bracelet
94.1 0.00 0.02 Necklace Silver-like heart
94.3 0.00 0.03 Necklace Silver-like small ball
95.2 0.00 0.02 Necklace Gold coated chain
97.1 0.00 0.02 Bracelet Gold coated bracelet
99.1 0.00 0.04 Earring Gold coated twisted rings
99.2 0.00 0.08 Earring Gold coated non-twisted part
100.2 0.00 0.08 Earring Silver coated needles
101.2 0.00 0.02 Necklace Gold coated chain
103.2 0.00 0.02 Earring Silver-like chains
chain without
104.1 0.00 0.02 Bracelet Silver-like leather
104.2 0.00 0.02 Bracelet Silver-like heart
106.2 0.00 0.03 Earring Genuine silver thread
108.1 0.00 0.03 Bracelet Silver coated side with stone
108.2 0.00 0.02 Bracelet Silver coated metallic side
109.1 0.00 0.02 Earring Gold coated star golden side
109.2 0.00 0.04 Earring Golden-like thread
110.1 0.00 0.04 Earring Gold coated rings
110.2 0.00 0.03 Earring Gold coated holders with balls
1111 0.00 0.02 Bracelet Gold coated golden edge
112.1 0.00 0.04 Earring Gold coated thread thick
112.2 0.00 0.08 Earring Gold coated thin thread catch
113.2 0.00 0.03 Bracelet Gold coated golden balls
114.1 0.00 0.02 Earring Genuine silver side and needle
115.1 0.00 0.04 Ring Gold coated the finger ring
116.1 0.00 0.04 Bracelet Silver alloy catch
116.3 0.00 0.05 Bracelet Silver alloy chain
117.1 0.00 0.02 Bracelet Silver coated catch
117.2 0.00 0.02 Bracelet Silver-like discs etc.
117.3 0.00 0.02 Bracelet Silver coated chain with ball
120.1 0.00 0.02 Earring Gold coated large disc
120.2 0.00 0.03 Earring Gold coated small disc
120.3 0.00 0.03 Earring Gold coated thread
121.1 0.00 0.02 Earring Gold coated large flower
121.2 0.00 0.02 Earring Gold coated small flowers
121.3 0.00 0.08 Earring Gold coated thread
122.1 0.00 0.04 Bracelet Gold coated royal crown
126.1 0.00 0.02 Earring Genuine silver hearts
126.2 0.00 0.03 Earring Genuine silver needles
127.1 0.00 0.03 Other Gold coated finger ring
128.1 0.00 0.02 Piercing Silver-like navel stick
large ball without
128.2 0.00 0.02 Piercing Silver-like stone
bracelet without
131.1 0.00 0.02 Bracelet Silver-like stone
133.1 0.00 0.02 Ring Genuine silver finger ring




Jewellery part Appearance of jewellery Description
ID Pb Pb Error Product type | part jewellery part
134.3 0.00 0.03 Necklace Silver alloy catch
135.2 0.00 0.04 Earring Clearly non-precious metal  needles
137.1 0.00 0.02 Necklace Silver coated flower metal
137.2 0.00 0.02 Necklace Silver alloy chain
138.2 0.00 0.07 Necklace Clearly non-precious metal | chain
139.1 0.00 0.02 Necklace Clearly non-precious metal | chain
silver coloured
140.1 0.00 0.02 Earring Gold coated area
140.2 0.00 0.06 Earring Gold coated catch
140.3 0.00 0.05 Earring Gold coated golden area
1411 0.00 0.02 Ring Clearly non-precious metal | ring
142.2 0.00 0.02 Bracelet Silver-like star
142.3 0.00 0.02 Bracelet Silver coated chain
144.1 0.00 0.02 Earring Golden-like piece of jewellery
144.2 0.00 0.04 Earring Silver coated needles with balls
149.1 0.00 0.02 Bracelet Silver-like bracelet
149.2 0.00 0.02 Bracelet Silver-like edge protector
backside of
149.3 0.00 0.02 Bracelet Silver-like bracelet
154.1 0.00 0.02 Bracelet Clearly non-precious metal  bracelet
155.1 0.00 0.02 Earring Gold coated ring
155.2 0.00 0.06 Earring Golden-like needles
155.3 0.00 0.02 Earring Golden-like catch
157.1 0.00 0.02 Ankle chain | Silver coated catch
157.2 0.00 0.02 Ankle chain | Silver coated disc
158.1 0.00 0.02 Ankle chain | Silver-like feet
158.2 0.00 0.02 Ankle chain | Silver-like chain
158.3 0.00 0.04 Ankle chain | Silver-like catch
160.1 0.00 0.02 Bracelet Silver-like metallic side
163.1 0.00 0.03 Piercing Genuine silver ring with ball
164.2 0.00 0.02 Piercing Silver-like ball
charm from
165.1 0.00 0.03 Necklace Genuine silver behind
165.3 0.00 0.03 Necklace Genuine silver catch
166.1 0.00 0.10 Earring Genuine gold rings
166.2 0.00 0.11 Earring Genuine gold catches
167.1 0.00 0.02 Earring Gold coated butterflies
167.2 0.00 0.17 Earring Genuine gold thread
168.1 0.00 0.03 Ankle chain  Gold coated heart
168.2 0.00 0.02 Ankle chain | Gold coated chain
168.3 0.00 0.04 Ankle chain | Gold coated catch
169.2 0.00 0.02 Ankle chain | Silver-like chain
the side of
170.2 0.00 0.02 Bracelet Golden-like bracelet
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2.2 Content of Cd in all jewellery parts

Jewellery part CD Appearance of jewellery | Description
ID Cd Error Product type | part jewellery part
Clearly non-precious piece of jewellery
34.1 29.15 0.22 Necklace metal copper side
120.1 7.65 0.13 Earring Gold coated large disc
120.2 6.42 0.11 Earring Gold coated small disc
106.1 5.51 0.11 Earring Genuine silver discs
88.1 4.08 0.10 Ring Silver-like ring without stone
Clearly non-precious
14.1 3.42 0.08 Bracelet metal metallic side
134.1 3.23 0.11 Necklace Silver alloy butterfly
19.1 1.87 0.05 Bracelet Silver coated disc
70.1 1.45 0.05 Necklace Gold coated charm
81.1 0.98 0.04 Necklace Gold coated charm backside
82.1 0.78 0.03 Necklace Gold coated charm backside
99.2 0.64 0.15 Earring Gold coated non twisted part
82.3 0.53 0.05 Necklace Gold coated connecting piece
99.1 0.49 0.06 Earring Gold coated twisted rings
6.1 0.46 0.03 Necklace Gold coated angel
backside of flower
116.2 0.43 0.05 Bracelet Silver coated and chain
piece of jewellery
38.1 0.32 0.03 Necklace Gold coated without stone
67.1 0.32 0.04 Necklace Silver-like ball
120.3 0.32 0.11 Earring Gold coated thread
54.1 0.30 0.03 Necklace Silver-like charm
96.2 0.27 0.05 Earring Silver-like the side
36.1 0.26 0.03 Ring Silver-like finger part
28.1 0.25 0.06 Necklace Gold coated charm
68.1 0.24 0.03 Ring Silver coated ring
62.1 0.23 0.03 Necklace Silver-like charm
64.1 0.22 0.03 Earring Gold coated ball
83.1 0.22 0.03 Necklace Silver-like heart
151.3 0.22 0.06 Bracelet Silver coated catch
100.1 0.20 0.04 Earring Silver coated backside of charm
104.2 0.19 0.04 Bracelet Silver-like heart
107.1 0.17 0.04 Bracelet Gold coated chain with balls
142.2 0.16 0.04 Bracelet Silver-like star
159.3 0.16 0.05 Necklace Silver-like catch
74.1 0.15 0.03 Necklace Silver-like heart
96.1 0.15 0.03 Earring Silver-like backside and needle
large ball without
128.2 0.13 0.05 Piercing Silver-like stone
161.1 0.13 0.03 Bracelet Silver-like bracelet
142.3 0.12 0.04 Bracelet Silver coated chain
41.1 0.10 0.02 Necklace Gold coated piece of jewellery
Clearly non-precious
26.2 0.08 0.03 Other metal lock
79.2 0.08 0.04 Necklace Gold coated catch
103.1 0.08 0.02 Earring Silver-like bright side
46.1 0.07 0.02 Bracelet Gold coated flower




Jewellery part CD Appearance of jewellery | Description
ID Cd Error Product type | part jewellery part
6.2 0.06 0.02 Necklace Gold coated the chain
147.1 0.06 0.03 Bracelet Silver-like bracelet
2.1 0.05 0.02 Earring Gold coated flower
46.3 0.05 0.02 Bracelet Gold coated catch
77.1 0.05 0.03 Necklace Silver-like heart leaf side
Clearly non-precious
91.3 0.03 0.00 Necklace metal chain
148.1 0.00 0.00 Ring Silver coated the finger ring
119.1 0.00 0.00 Ring Silver coated
1.1 0.00 0.04 Bracelet Silver-like bracelet
3.1 0.00 0.04 Necklace Gold coated large charm
3.2 0.00 0.06 Necklace Gold coated small charm
3.3 0.00 0.05 Necklace Gold coated part on the string
4.1 0.00 0.04 Ring Silver-like ring
Clearly non-precious
5.1 0.00 0.03 Ring metal ring
disc circle with a
7.1 0.00 0.06 Ankle chain | Silver-like hole
7.2 0.00 0.05 Ankle chain  Silver-like small disc circle
7.3 0.00 0.04 Ankle chain  Silver-like chain
8.1 0.00 0.05 Necklace Gold coated flower
8.2 0.00 0.08 Necklace Gold coated catch
9.1 0.00 0.04 Necklace Golden-like heart
Clearly non-precious
10.1 0.00 0.05 Ring metal ring
11.1 0.00 0.06 Ring Gold coated ring
Clearly non-precious
12.1 0.00 0.05 Ring metal ring/other
Clearly non-precious
12.2 0.00 0.05 Ring metal death’s head
13.1 0.00 0.04 Earring Silver-like charm
13.2 0.00 0.07 Earring Silver coated chain
15.1 0.00 0.04 Ring Silver-like ring
16.1 0.00 0.04 Other Silver-like chain
16.2 0.00 0.02 Other Silver-like lock
side with green
17.1 0.00 0.05 Ring Gold coated colour
without green
17.2 0.00 0.05 Ring Gold coated colour
18.1 0.00 0.04 Necklace Silver-like charm
18.2 0.00 0.10 Necklace Silver-like chain
19.2 0.00 0.06 Bracelet Silver-like catch
19.3 0.00 0.14 Bracelet Silver coated small ball
20.1 0.00 0.06 Earring Gold coated golden side
Clearly non-precious
21.1 0.00 0.03 Earring metal metallic part
22.1 0.00 0.18 Ring Silver alloy finger rings
23.1 0.00 0.05 Bracelet Gold coated bracelet
24.1 0.00 0.06 Ring Gold coated ring side with name
Clearly non-precious
25.1 0.00 0.04 Necklace metal charm
25.2 0.00 0.04 Necklace Gold coated chain
26.1 0.00 0.04 Other Clearly non-precious chain
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Jewellery part CD Appearance of jewellery | Description
ID Cd Error Product type | part jewellery part
metal
27.1 0.00 0.05 Necklace Gold coated backside of charm
28.2 0.00 0.05 Necklace Gold coated chain
Clearly non-precious
29.1 0.00 0.06 Ring metal ring disc
30.1 0.00 0.07 Earring Gold coated ear sticks
311 0.00 0.06 Necklace Silver-like cylinder with a hole
31.2 0.00 0.06 Necklace Silver-like balls 2 pcs.
3L.3 0.00 0.04 Necklace Silver-like cartridge
32.1 0.00 0.05 Necklace Silver-like side 2 without stone
32.2 0.00 0.06 Necklace Silver-like chain
4 edged piece of
33.1 0.00 0.06 Necklace Gold coated jewellery
33.2 0.00 0.02 Necklace Golden-like Leaf
33.3 0.00 0.06 Necklace Golden-like chain
Clearly non-precious
34.2 0.00 0.05 Necklace metal chain Cu-coloured
Clearly non-precious holder and
35.1 0.00 0.06 Necklace metal connecting link
piece of jewellery
37.1 0.00 0.06 Necklace Silver coated without stone
37.2 0.00 0.06 Necklace Silver coated chain
38.2 0.00 0.05 Necklace Gold coated chain
39.1 0.00 0.16 Ring Genuine silver ring
40.1 0.00 0.04 Necklace Silver-like piece of jewellery
40.2 0.00 0.02 Necklace Silver-like balls 2 pcs.
41.2 0.00 0.05 Necklace Golden-like chain
42.1 0.00 0.04 Necklace Silver-like leaf
42.2 0.00 0.04 Necklace Silver-like chain
43.1 0.00 0.06 Necklace Gold coated piece of jewellery
43.2 0.00 0.05 Necklace Gold coated chain
44.1 0.00 0.18 Earring Gold coated the sticks
45.1 0.00 0.05 Bracelet Golden-like chain
46.2 0.00 0.11 Bracelet Gold coated bracelet
47.1 0.00 0.04 Bracelet Silver coated bracelet
48.1 0.00 0.04 Necklace Gold coated heart
48.2 0.00 0.05 Necklace Gold coated chain
49.1 0.00 0.02 Bracelet Golden-like bracelet
Clearly non-precious
50.1 0.00 0.02 Ring metal ring
piece of jewellery
51.1 0.00 0.05 Earring Silver coated bright side
52.1 0.00 0.04 Bracelet Gold coated bracelet
53.1 0.00 0.04 Ankle chain | Gold coated round disc
Clearly non-precious
53.2 0.00 0.07 Ankle chain | metal ball
53.3 0.00 0.07 Ankle chain | Gold coated chain
54.2 0.00 0.05 Necklace Silver-like chain
55.1 0.00 0.04 Bracelet Golden-like bracelet
56.1 0.00 0.05 Necklace Silver-like charm backside
56.2 0.00 0.09 Necklace Silver-like chain
piece of jewellery
57.1 0.00 0.07 Earring Silver-like backside




Jewellery part CD Appearance of jewellery | Description

ID Cd Error Product type | part jewellery part

57.2 0.00 0.05 Earring Silver-like catch

58.1 0.00 0.06 Ring Gold coated the finger ring

59.1 0.00 0.05 Bracelet Silver-like bracelet

60.1 0.00 0.04 Bracelet Golden-like bracelet
charm without

61.1 0.00 0.04 Necklace Golden-like stone

61.2 0.00 0.04 Necklace Gold coated chain

62.2 0.00 0.06 Necklace Silver-like chain
charm without

63.1 0.00 0.06 Necklace Gold coated stone

63.2 0.00 0.05 Necklace Gold coated heart

63.3 0.00 0.05 Necklace Gold coated chain

64.2 0.00 0.13 Earring Golden-like needle

65.1 0.00 0.04 Ring Silver-like ring

66.1 0.00 0.04 Bracelet Silver coated bracelet

66.2 0.00 0.07 Bracelet Silver coated catch

66.3 0.00 0.05 Bracelet Silver-like connecting piece

67.2 0.00 0.09 Necklace Silver-like catch

67.3 0.00 0.05 Necklace Silver-like chain

69.1 0.00 0.09 Bracelet Silver coated bracelet

69.2 0.00 0.04 Bracelet Silver coated butterfly backside

70.2 0.00 0.09 Necklace Gold coated Cu-coloured chain

70.3 0.00 0.13 Necklace Gold coated catch

71.1 0.00 0.14 Necklace Silver-like heart

71.2 0.00 0.07 Necklace Silver coated catch

71.3 0.00 0.05 Necklace Silver coated chain

72.1 0.00 0.06 Ring Gold coated the finger ring
golden coloured

73.1 0.00 0.06 Bracelet Gold coated side

74.2 0.00 0.05 Necklace Silver-like chain

74.3 0.00 0.09 Necklace Silver-like catch

75.1 0.00 0.04 Bracelet Golden-like bracelet

76.1 0.00 0.05 Necklace Silver-like butterfly

76.2 0.00 0.07 Necklace Silver-like catch

76.3 0.00 0.05 Necklace Silver-like chain

77.2 0.00 0.12 Necklace Silver-like catch

77.3 0.00 0.08 Necklace Silver-like chain

78.1 0.00 0.05 Necklace Silver-like heart leaf side

78.2 0.00 0.11 Necklace Silver-like catch

78.3 0.00 0.05 Necklace Silver-like chain

79.1 0.00 0.11 Necklace Golden-like flower

79.3 0.00 0.05 Necklace Gold coated chain

80.1 0.00 0.06 Necklace Gold coated heart inner side

80.2 0.00 0.04 Necklace Gold coated chain

81.2 0.00 0.08 Necklace Golden-like neck pin

81.3 0.00 0.07 Necklace Gold coated catch

82.2 0.00 0.09 Necklace Gold coated catch

83.2 0.00 0.08 Necklace Silver coated catch

83.3 0.00 0.07 Necklace Silver coated chain

84.1 0.00 0.10 Earring Golden-like sticks

84.2 0.00 0.08 Earring Gold coated star
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Jewellery part CD Appearance of jewellery | Description
ID Cd Error Product type | part jewellery part
85.1 0.00 0.04 Necklace Gold coated charm backside
85.2 0.00 0.09 Necklace Gold coated catch
85.3 0.00 0.06 Necklace Gold coated chain
86.1 0.00 0.05 Necklace Silver coated charm
86.2 0.00 0.08 Necklace Silver coated chain
86.3 0.00 0.10 Necklace Silver coated catch
87.1 0.00 0.05 Bracelet Golden-like flower backside
87.2 0.00 0.08 Bracelet Golden-like catch
87.3 0.00 0.05 Bracelet Gold coated chain
89.1 0.00 0.04 Earring Golden-like piece of jewellery
89.2 0.00 0.14 Earring Golden-like 2 needles
90.1 0.00 0.05 Necklace Gold coated large heart backside
90.2 0.00 0.05 Necklace Gold coated catch

Clearly non-precious
91.1 0.00 0.05 Necklace metal large ball

Clearly non-precious
91.2 0.00 0.05 Necklace metal small ball
92.1 0.00 0.05 Other Silver-like side without stone
93.1 0.00 0.07 Bracelet Golden-like the side of bracelet
94.1 0.00 0.04 Necklace Silver-like heart
94.2 0.00 0.09 Necklace Silver-like catch
94.3 0.00 0.14 Necklace Silver-like small ball
95.1 0.00 0.04 Necklace Gold coated charm
95.2 0.00 0.05 Necklace Gold coated chain
95.3 0.00 0.15 Necklace Gold coated catch
97.1 0.00 0.05 Bracelet Gold coated bracelet
98.1 0.00 0.07 Bracelet Silver-like bracelet
98.2 0.00 0.06 Bracelet Silver-like twisted strings
100.2 0.00 0.31 Earring Silver coated needles
101.1 0.00 0.04 Necklace Gold coated backside of heart
101.2 0.00 0.05 Necklace Gold coated chain
101.3 0.00 0.04 Necklace Gold coated cone
102.1 0.00 0.06 Bracelet Silver-like metallic side
103.2 0.00 0.09 Earring Silver-like chains

chain without

104.1 0.00 0.05 Bracelet Silver-like leather
104.3 0.00 0.05 Bracelet Silver-like pins
105.1 0.00 0.06 Ring Silver-like metallic side
106.2 0.00 0.25 Earring Genuine silver thread
108.1 0.00 0.14 Bracelet Silver coated side with stone
108.2 0.00 0.06 Bracelet Silver coated metallic side
109.1 0.00 0.03 Earring Gold coated star golden side
109.2 0.00 0.14 Earring Golden-like thread
110.1 0.00 0.18 Earring Gold coated rings
110.2 0.00 0.18 Earring Gold coated holder with balls
111.1 0.00 0.05 Bracelet Gold coated golden edge
112.1 0.00 0.20 Earring Gold coated thread thick
112.2 0.00 0.39 Earring Gold coated thin thread catch
113.1 0.00 0.06 Bracelet Golden-like chain
113.2 0.00 0.04 Bracelet Gold coated golden ball
114.1 0.00 0.18 Earring Genuine silver side and needle




Jewellery part CD Appearance of jewellery | Description
ID Cd Error Product type | part jewellery part
115.1 0.00 0.06 Ring Gold coated the finger ring
116.1 0.00 0.18 Bracelet Silver alloy catch
116.3 0.00 0.24 Bracelet Silver alloy chain
117.1 0.00 0.09 Bracelet Silver coated catch
117.2 0.00 0.05 Bracelet Silver-like discs etc.
117.3 0.00 0.09 Bracelet Silver coated chain with ball
118.1 0.00 0.04 Bracelet Gold coated bracelet
121.1 0.00 0.12 Earring Gold coated large flower
121.2 0.00 0.14 Earring Gold coated small flowers
121.3 0.00 0.15 Earring Gold coated thread
122.1 0.00 0.20 Bracelet Gold coated royal crown
123.1 0.00 0.06 Ring Gold coated finger ring
124.1 0.00 0.08 Necklace Silver-like catch
124.2 0.00 0.05 Necklace Silver-like chain
125.1 0.00 0.06 Ring Silver coated finger ring
126.1 0.00 0.13 Earring Genuine silver hearts
126.2 0.00 0.21 Earring Genuine silver needles
127.1 0.00 0.18 Other Gold coated finger ring
128.1 0.00 0.06 Piercing Silver-like navel stick
128.3 0.00 0.07 Piercing Silver-like charm backside
129.1 0.00 0.11 Earring Gold coated needles
130.1 0.00 0.10 Earring Silver-like needles
Bracelet without
131.1 0.00 0.06 Bracelet Silver-like stone
132.1 0.00 0.04 Bracelet Golden-like Bracelet
133.1 0.00 0.20 Ring Genuine silver finger ring
134.2 0.00 0.07 Necklace Silver coated chain
134.3 0.00 0.13 Necklace Silver alloy catch
Clearly non-precious
135.1 0.00 0.06 Earring metal chain
Clearly non-precious
135.2 0.00 0.14 Earring metal needles
136.1 0.00 0.06 Other Silver coated charm
136.2 0.00 0.07 Other Silver coated disc
137.1 0.00 0.05 Necklace Silver coated flower metal
137.2 0.00 0.10 Necklace Silver alloy chain
138.1 0.00 0.09 Necklace Silver alloy charm from behind
Clearly non-precious
138.2 0.00 0.28 Necklace metal chain
138.3 0.00 0.10 Necklace Silver coated catch
Clearly non-precious
139.1 0.00 0.05 Necklace metal chain
Clearly non-precious
139.2 0.00 0.06 Necklace metal catch
140.1 0.00 0.05 Earring Gold coated silver-coloured area
140.2 0.00 0.19 Earring Gold coated catch
140.3 0.00 0.13 Earring Gold coated golden area
Clearly non-precious
141.1 0.00 0.03 Ring metal ring
142.1 0.00 0.08 Bracelet Silver-like catch pin
143.1 0.00 0.06 Bracelet Silver coated bracelet
144.1 0.00 0.06 Earring Golden-like piece of jewellery
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Jewellery part CD Appearance of jewellery | Description
ID Cd Error Product type | part jewellery part
144.2 0.00 0.25 Earring Silver coated needles with balls
145.1 0.00 0.07 Earring Gold coated rings
146.1 0.00 0.04 Bracelet Golden-like bracelet
147.2 0.00 0.07 Bracelet Silver-like catch
147.3 0.00 0.07 Bracelet Silver-like eye
149.1 0.00 0.04 Bracelet Silver-like bracelet
149.2 0.00 0.04 Bracelet Silver-like edge protector
149.3 0.00 0.04 Bracelet Silver-like backside of bracelet
150.1 0.00 0.05 Bracelet Silver-like charm

Clearly non-precious clover charm from
151.1 0.00 0.14 Bracelet metal behind
151.2 0.00 0.10 Bracelet Silver coated chain
152.1 0.00 0.05 Ring Silver-like bright ring

Clearly non-precious
152.2 0.00 0.06 Ring metal matt ring
153.1 0.00 0.11 Earring Silver-like needles
153.2 0.00 0.07 Earring Silver-like connecting link
153.3 0.00 0.05 Earring Silver-like chains

Clearly non-precious
154.1 0.00 0.03 Bracelet metal bracelet
155.1 0.00 0.04 Earring Gold coated ring
155.2 0.00 0.24 Earring Golden-like needles
155.3 0.00 0.06 Earring Golden-like catch
156.1 0.00 0.04 Earring Silver-like backside and needle
157.1 0.00 0.08 Ankle chain  Silver coated catch
157.2 0.00 0.06 Ankle chain  Silver coated disc
158.1 0.00 0.05 Ankle chain | Silver-like feet
158.2 0.00 0.08 Ankle chain | Silver-like chain
158.3 0.00 0.17 Ankle chain | Silver-like catch
159.1 0.00 0.05 Necklace Silver-like heart backside
159.2 0.00 0.07 Necklace Silver-like chain
160.1 0.00 0.05 Bracelet Silver-like metallic side
162.1 0.00 0.07 Ring Gold coated finger ring
163.1 0.00 0.24 Piercing Genuine silver ring with ball
164.1 0.00 0.05 Piercing Silver coated heart backside
164.2 0.00 0.09 Piercing Silver-like ball
165.1 0.00 0.21 Necklace Genuine silver charm from behind
165.2 0.00 0.13 Necklace Genuine silver chain
165.3 0.00 0.24 Necklace Genuine silver catch
166.1 0.00 0.25 Earring Genuine gold rings
166.2 0.00 0.33 Earring Genuine gold catches
167.1 0.00 0.05 Earring Gold coated butterflies
167.2 0.00 0.32 Earring Genuine gold threads
168.1 0.00 0.17 Ankle chain | Gold coated heart
168.2 0.00 0.14 Ankle chain  Gold coated chain
168.3 0.00 0.23 Ankle chain | Gold coated catch
169.1 0.00 0.04 Ankle chain | Silver coated heart
169.2 0.00 0.04 Ankle chain | Silver-like chain
169.3 0.00 0.07 Ankle chain  Silver-like catch

golden pattern

170.1 0.00 0.09 Bracelet Golden-like coate




Jewellery part CD Appearance of jewellery | Description
ID Cd Error Product type | part jewellery part
170.2 0.00 0.15 Bracelet Golden-like the side of bracelet
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2.3 Content of Hg in all jewellery parts

Jewellery part Appearance of jewellery | Description
ID Hg Hg Error | Product type | part jewellery part
28.1 2.33 0.08 Necklace Gold coated charm
94.3 0.95 0.08 Necklace Silver-like small ball
117.3 0.86 0.06 Bracelet Silver coated chain with ball
33.2 0.62 0.01 Necklace Golden-like leaf
1.1 0.00 0.02 Bracelet Silver-like bracelet
2.1 0.00 0.03 Earring Gold coated flower
3.1 0.00 0.04 Necklace Gold coated large charm
3.2 0.00 0.03 Necklace Gold coated small charm
3.3 0.00 0.04 Necklace Gold coated part on the string
4.1 0.00 0.02 Ring Silver-like Ring
Clearly non-precious
5.1 0.00 0.02 Ring metal Ring
6.1 0.00 0.03 Necklace Gold coated Angle
6.2 0.00 0.03 Necklace Gold coated Chain
7.1 0.00 0.02 Ankle chain  Silver-like Circle with hoal
7.2 0.00 0.02 Ankle chain  Silver-like Small circle
7.3 0.00 0.02 Ankle chain  Silver-like Chain
8.1 0.00 0.03 Necklace Gold coated flower
8.2 0.00 0.05 Necklace Gold coated Catch
9.1 0.00 0.05 Necklace Golden-like Heart
Clearly non-precious
10.1 0.00 0.04 Ring metal Ring
1.1 0.00 0.12 Ring Gold coated Ring
Clearly non-precious
12.1 0.00 0.03 Ring metal Ring/Other
Clearly non-precious
12.2 0.00 0.03 Ring metal Death’s head
13.1 0.00 0.02 Earring Silver-like Charm
13.2 0.00 0.02 Earring Silver coated Chain
Clearly non-precious
14.1 0.00 0.04 Bracelet metal metallic side
15.1 0.00 0.02 Ring Silver-like Ring
16.1 0.00 0.02 Other Silver-like Chain
16.2 0.00 0.02 Other Silver-like Catch
Side with green
171 0.00 0.06 Ring Gold coated colour
without green
17.2 0.00 0.07 Ring Gold coated colour
18.1 0.00 0.02 Necklace Silver-like Charm
18.2 0.00 0.04 Necklace Silver-like Chain
19.1 0.00 0.03 Bracelet Silver coated Disc
19.2 0.00 0.05 Bracelet Silver-like Catch
19.3 0.00 0.09 Bracelet Silver coated small ball
20.1 0.00 0.06 Earring Gold coated golden side
Clearly non-precious
21.1 0.00 0.02 Earring metal metallic del
22.1 0.00 0.04 Ring Silver alloy finger rings
23.1 0.00 0.17 Bracelet Gold coated Bracelet
ringside with
24.1 0.00 0.12 Ring Gold coated name




Jewellery part Appearance of jewellery | Description
ID Hg Hg Error | Product type | part jewellery part
Clearly non-precious
25.1 0.00 0.07 Necklace metal Charm
25.2 0.00 0.05 Necklace Gold coated Chain
Clearly non-precious
26.1 0.00 0.02 Other metal Chain
Clearly non-precious
26.2 0.00 0.05 Other metal Catch
27.1 0.00 0.07 Necklace Gold coated backside of charm
28.2 0.00 0.07 Necklace Gold coated Chain
Clearly non-precious
29.1 0.00 0.03 Ring metal Ring disc
30.1 0.00 0.11 Earring Gold coated Sticks
311 0.00 0.02 Necklace Silver-like cylinder with hoal
31.2 0.00 0.02 Necklace Silver-like balls 2 pcs.
313 0.00 0.07 Necklace Silver-like Cartridge
side 2 without
32.1 0.00 0.03 Necklace Silver-like stone
32.2 0.00 0.02 Necklace Silver-like Chain
4 edged piece of
33.1 0.00 0.28 Necklace Gold coated jewellery
33.3 0.00 0.04 Necklace Golden-like Chain
Clearly non-precious piece of jewellery
34.1 0.00 0.03 Necklace metal Cu-side
Clearly non-precious
34.2 0.00 0.02 Necklace metal chain Cu-coloured
Clearly non-precious holder and
35.1 0.00 0.06 Necklace metal connecting link
36.1 0.00 0.02 Ring Silver-like Finger part
piece of jewellery
37.1 0.00 0.06 Necklace Silver coated without stone
37.2 0.00 0.03 Necklace Silver coated Chain
piece of jewellery
38.1 0.00 0.04 Necklace Gold coated without stone
38.2 0.00 0.05 Necklace Gold coated Chain
39.1 0.00 0.04 Ring Genuine silver Ring
40.1 0.00 0.03 Necklace Silver-like piece of jewellery
40.2 0.00 0.02 Necklace Silver-like balls 2 pcs.
41.1 0.00 0.03 Necklace Gold coated piece of jewellery
41.2 0.00 0.02 Necklace Golden-like Chain
42.1 0.00 0.03 Necklace Silver-like Leaf
42.2 0.00 0.02 Necklace Silver-like Chain
43.1 0.00 0.07 Necklace Gold coated piece of jewellery
43.2 0.00 0.07 Necklace Gold coated Chain
44.1 0.00 0.20 Earring Gold coated Sticks
45.1 0.00 0.11 Bracelet Golden-like Chain
46.1 0.00 0.09 Bracelet Gold coated Flower
46.2 0.00 0.19 Bracelet Gold coated Bracelet
46.3 0.00 0.09 Bracelet Gold coated Catch
47.1 0.00 0.03 Bracelet Silver coated Bracelet
48.1 0.00 0.04 Necklace Gold coated Heart
48.2 0.00 0.09 Necklace Gold coated Chain
49.1 0.00 0.02 Bracelet Golden-like Bracelet
Clearly non-precious
50.1 0.00 0.02 Ring metal Ring
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Jewellery part Appearance of jewellery | Description
ID Hg Hg Error | Product type | part jewellery part
piece of jewellery
51.1 0.00 0.02 Earring Silver coated bright side
52.1 0.00 0.03 Bracelet Gold coated Bracelet
53.1 0.00 0.04 Ankle chain  Gold coated Round disc
Clearly non-precious
53.2 0.00 0.08 Ankle chain  metal Ball
53.3 0.00 0.07 Ankle chain  Gold coated Chain
54.1 0.00 0.03 Necklace Silver-like Charm
54.2 0.00 0.04 Necklace Silver-like Chain
55.1 0.00 0.08 Bracelet Golden-like Bracelet
56.1 0.00 0.04 Necklace Silver-like Charm backside
56.2 0.00 0.03 Necklace Silver-like Chain
piece of jewellery
57.1 0.00 0.05 Earring Silver-like backside
57.2 0.00 0.02 Earring Silver-like Catch
58.1 0.00 0.06 Ring Gold coated finger ring
59.1 0.00 0.07 Bracelet Silver-like Bracelet
60.1 0.00 0.09 Bracelet Golden-like Bracelet
Charm without
61.1 0.00 0.02 Necklace Golden-like stone
61.2 0.00 0.03 Necklace Gold coated Chain
62.1 0.00 0.04 Necklace Silver-like Charm
62.2 0.00 0.02 Necklace Silver-like Chain
charm without
63.1 0.00 0.04 Necklace Gold coated stone
63.2 0.00 0.02 Necklace Gold coated Heart
63.3 0.00 0.03 Necklace Gold coated Chain
64.1 0.00 0.03 Earring Gold coated Ball
64.2 0.00 0.09 Earring Golden-like Needle
65.1 0.00 0.02 Ring Silver-like Ring
66.1 0.00 0.04 Bracelet Silver coated Bracelet
66.2 0.00 0.07 Bracelet Silver coated Catch
66.3 0.00 0.02 Bracelet Silver-like Piece at the end
67.1 0.00 0.02 Necklace Silver-like Ball
67.2 0.00 0.04 Necklace Silver-like Catch
67.3 0.00 0.03 Necklace Silver-like Chain
68.1 0.00 0.04 Ring Silver coated Ring
69.1 0.00 0.03 Bracelet Silver coated Bracelet
69.2 0.00 0.02 Bracelet Silver coated butterfly backside
70.1 0.00 0.04 Necklace Gold coated Charm
70.2 0.00 0.10 Necklace Gold coated Cu-coloured chain
70.3 0.00 0.11 Necklace Gold coated Catch
71.1 0.00 0.02 Necklace Silver-like Heart
71.2 0.00 0.05 Necklace Silver coated Catch
71.3 0.00 0.02 Necklace Silver coated Chain
72.1 0.00 0.23 Ring Gold coated finger ring
Gold-coloured
73.1 0.00 0.06 Bracelet Gold coated side
74.1 0.00 0.02 Necklace Silver-like Heart
74.2 0.00 0.02 Necklace Silver-like Chain
74.3 0.00 0.05 Necklace Silver-like Catch
75.1 0.00 0.05 Bracelet Golden-like Bracelet




Jewellery part Appearance of jewellery | Description
ID Hg Hg Error | Product type | part jewellery part
76.1 0.00 0.03 Necklace Silver-like butterfly
76.2 0.00 0.03 Necklace Silver-like Catch
76.3 0.00 0.02 Necklace Silver-like Chain
77.1 0.00 0.06 Necklace Silver-like Heart leaf side
77.2 0.00 0.04 Necklace Silver-like Catch
77.3 0.00 0.03 Necklace Silver-like Chain
78.1 0.00 0.07 Necklace Silver-like Heart leaf side
78.2 0.00 0.05 Necklace Silver-like Catch
78.3 0.00 0.02 Necklace Silver-like Chain
79.1 0.00 0.12 Necklace Golden-like flower
79.2 0.00 0.09 Necklace Gold coated Catch
79.3 0.00 0.07 Necklace Gold coated Chain
80.1 0.00 0.05 Necklace Gold coated Heart inner side
80.2 0.00 0.02 Necklace Gold coated Chain
81.1 0.00 0.05 Necklace Gold coated Charm backside
81.2 0.00 0.10 Necklace Golden-like Neck stick
81.3 0.00 0.08 Necklace Gold coated Catch
82.1 0.00 0.04 Necklace Gold coated charm backside
82.2 0.00 0.09 Necklace Gold coated Catch
82.3 0.00 0.08 Necklace Gold coated Spacer
83.1 0.00 0.02 Necklace Silver-like Heart
83.2 0.00 0.04 Necklace Silver coated Catch
83.3 0.00 0.03 Necklace Silver coated Chain
84.1 0.00 0.10 Earring Golden-like Sticks
84.2 0.00 0.08 Earring Gold coated Star
85.1 0.00 0.05 Necklace Gold coated Charm backside
85.2 0.00 0.10 Necklace Gold coated Catch
85.3 0.00 0.08 Necklace Gold coated Chain
86.1 0.00 0.02 Necklace Silver coated Charm
86.2 0.00 0.03 Necklace Silver coated Chain
86.3 0.00 0.04 Necklace Silver coated Catch
87.1 0.00 0.08 Bracelet Golden-like flower backside
87.2 0.00 0.09 Bracelet Golden-like Catch
87.3 0.00 0.09 Bracelet Gold coated Chain
88.1 0.00 0.03 Ring Silver-like ring without stone
89.1 0.00 0.02 Earring Golden-like piece of jewellery
89.2 0.00 0.04 Earring Golden-like 2 needles
large heart
90.1 0.00 0.03 Necklace Gold coated backside
90.2 0.00 0.05 Necklace Gold coated Catch
Clearly non-precious
91.1 0.00 0.07 Necklace metal Large ball
Clearly non-precious
91.2 0.00 0.06 Necklace metal small ball
Clearly non-precious
91.3 0.00 0.00 Necklace metal chain
92.1 0.00 0.02 Other Silver-like side without stone
93.1 0.00 0.07 Bracelet Golden-like side of bracelet
94.1 0.00 0.02 Necklace Silver-like Heart
94.2 0.00 0.08 Necklace Silver-like Catch
95.1 0.00 0.04 Necklace Gold coated Charm
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Jewellery part Appearance of jewellery | Description
ID Hg Hg Error | Product type | part jewellery part
95.2 0.00 0.07 Necklace Gold coated Chain
95.3 0.00 0.14 Necklace Gold coated Catch
96.1 0.00 0.04 Earring Silver-like backside of needle
96.2 0.00 0.05 Earring Silver-like Side
97.1 0.00 0.03 Bracelet Gold coated Bracelet
98.1 0.00 0.03 Bracelet Silver-like Bracelet
98.2 0.00 0.03 Bracelet Silver-like Twisted strings
99.1 0.00 0.20 Earring Gold coated twisted rings
99.2 0.00 0.43 Earring Gold coated Non-twisted part
100.1 0.00 0.04 Earring Silver coated backside of charm
100.2 0.00 0.14 Earring Silver coated Needles
101.1 0.00 0.03 Necklace Gold coated backside of heart
101.2 0.00 0.04 Necklace Gold coated Chain
101.3 0.00 0.03 Necklace Gold coated Cornet
102.1 0.00 0.02 Bracelet Silver-like metallic side
103.1 0.00 0.02 Earring Silver-like Bright side
103.2 0.00 0.05 Earring Silver-like Chains

chain without
104.1 0.00 0.02 Bracelet Silver-like leather
104.2 0.00 0.02 Bracelet Silver-like Heart
104.3 0.00 0.03 Bracelet Silver-like Sticks
105.1 0.00 0.03 Ring Silver-like metallic side
106.1 0.00 0.02 Earring Genuine silver Discs
106.2 0.00 0.04 Earring Genuine silver Thread
107.1 0.00 0.07 Bracelet Gold coated chain with balls
108.1 0.00 0.05 Bracelet Silver coated side with stone
108.2 0.00 0.03 Bracelet Silver coated metallic side
109.1 0.00 0.02 Earring Gold coated star golden side
109.2 0.00 0.13 Earring Golden-like Thread
110.1 0.00 0.16 Earring Gold coated Rings
110.2 0.00 0.12 Earring Gold coated Holder with balls
111.1 0.00 0.05 Bracelet Gold coated Golden edge
112.1 0.00 0.19 Earring Gold coated Thick thread
112.2 0.00 0.38 Earring Gold coated Thin thread catch
1131 0.00 0.11 Bracelet Golden-like Chain
113.2 0.00 0.20 Bracelet Gold coated Golden balls
1141 0.00 0.03 Earring Genuine silver side and needle
115.1 0.00 0.21 Ring Gold coated finger ring
116.1 0.00 0.07 Bracelet Silver alloy Catch

backside of flower
116.2 0.00 0.03 Bracelet Silver coated and chain
116.3 0.00 0.08 Bracelet Silver alloy chain
117.1 0.00 0.06 Bracelet Silver coated catch
117.2 0.00 0.02 Bracelet Silver-like discs etc.
118.1 0.00 0.04 Bracelet Gold coated Bracelet
119.1 0.00 0.00 Ring Silver coated
120.1 0.00 0.06 Earring Gold coated large disc
120.2 0.00 0.11 Earring Gold coated small disc
120.3 0.00 0.14 Earring Gold coated Thread
121.1 0.00 0.06 Earring Gold coated large flower
121.2 0.00 0.08 Earring Gold coated Small flowers




Jewellery part Appearance of jewellery | Description
ID Hg Hg Error | Product type | part jewellery part
121.3 0.00 0.47 Earring Gold coated Thread
122.1 0.00 0.17 Bracelet Gold coated royal crown
123.1 0.00 0.06 Ring Gold coated finger ring
124.1 0.00 0.04 Necklace Silver-like Catch
124.2 0.00 0.02 Necklace Silver-like Chain
125.1 0.00 0.03 Ring Silver coated Finger ring
126.1 0.00 0.02 Earring Genuine silver Hearts
126.2 0.00 0.03 Earring Genuine silver needles
127.1 0.00 0.06 Other Gold coated finger ring
128.1 0.00 0.02 Piercing Silver-like Navel stick
large ball without
128.2 0.00 0.02 Piercing Silver-like stone
128.3 0.00 0.02 Piercing Silver-like charm backside
129.1 0.00 0.06 Earring Gold coated Needles
130.1 0.00 0.04 Earring Silver-like Needles
Bracelet without
131.1 0.00 0.06 Bracelet Silver-like stone
132.1 0.00 0.09 Bracelet Golden-like Bracelet
133.1 0.00 0.03 Ring Genuine silver finger ring
134.1 0.00 0.05 Necklace Silver alloy Butterfly
134.2 0.00 0.06 Necklace Silver coated Chain
134.3 0.00 0.10 Necklace Silver alloy Catch
Clearly non-precious
135.1 0.00 0.07 Earring metal Chain
Clearly non-precious
135.2 0.00 0.20 Earring metal needles
136.1 0.00 0.03 Other Silver coated charm
136.2 0.00 0.04 Other Silver coated Disc
137.1 0.00 0.02 Necklace Silver coated flower metal
137.2 0.00 0.03 Necklace Silver alloy Chain
charm from
138.1 0.00 0.02 Necklace Silver alloy behind
Clearly non-precious
138.2 0.00 0.09 Necklace metal Chain
138.3 0.00 0.03 Necklace Silver coated Catch
Clearly non-precious
139.1 0.00 0.02 Necklace metal Chain
Clearly non-precious
139.2 0.00 0.03 Necklace metal Catch
Silver-coloured
140.1 0.00 0.07 Earring Gold coated area
140.2 0.00 0.29 Earring Gold coated Catch
140.3 0.00 0.21 Earring Gold coated Golden area
Clearly non-precious
141.1 0.00 0.02 Ring metal Ring
142.1 0.00 0.05 Bracelet Silver-like Catch stick
142.2 0.00 0.03 Bracelet Silver-like Star
142.3 0.00 0.03 Bracelet Silver coated Chain
143.1 0.00 0.02 Bracelet Silver coated Bracelet
144.1 0.00 0.07 Earring Golden-like piece of jewellery
144.2 0.00 0.17 Earring Silver coated needles with balls
145.1 0.00 0.09 Earring Gold coated Rings
146.1 0.00 0.08 Bracelet Golden-like Bracelet
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Jewellery part Appearance of jewellery | Description
ID Hg Hg Error | Product type | part jewellery part
147.1 0.00 0.05 Bracelet Silver-like Bracelet
147.2 0.00 0.05 Bracelet Silver-like Catch
147.3 0.00 0.04 Bracelet Silver-like Eye
148.1 0.00 0.00 Ring Silver coated Finger ring
149.1 0.00 0.02 Bracelet Silver-like Bracelet
149.2 0.00 0.02 Bracelet Silver-like Edge protector
backside of
149.3 0.00 0.02 Bracelet Silver-like bracelet
150.1 0.00 0.07 Bracelet Silver-like charm
Clearly non-precious clover charm from
151.1 0.00 0.07 Bracelet metal behind
151.2 0.00 0.04 Bracelet Silver coated chain
151.3 0.00 0.06 Bracelet Silver coated catch
152.1 0.00 0.02 Ring Silver-like bright ring
Clearly non-precious
152.2 0.00 0.02 Ring metal Matt ring
153.1 0.00 0.14 Earring Silver-like Needles
153.2 0.00 0.05 Earring Silver-like Connection
153.3 0.00 0.03 Earring Silver-like Chains
Clearly non-precious
154.1 0.00 0.02 Bracelet metal Bracelet
155.1 0.00 0.02 Earring Gold coated Ring
155.2 0.00 0.11 Earring Golden-like Needles
155.3 0.00 0.03 Earring Golden-like Catch
backside and
156.1 0.00 0.03 Earring Silver-like needle
157.1 0.00 0.04 Ankle chain  Silver coated Catch
157.2 0.00 0.05 Ankle chain  Silver coated Disc
158.1 0.00 0.04 Ankle chain | Silver-like Feet
158.2 0.00 0.07 Ankle chain | Silver-like Chain
158.3 0.00 0.09 Ankle chain | Silver-like Catch
159.1 0.00 0.02 Necklace Silver-like Heart backside
159.2 0.00 0.04 Necklace Silver-like Chain
159.3 0.00 0.07 Necklace Silver-like Catch
160.1 0.00 0.02 Bracelet Silver-like metallic side
161.1 0.00 0.07 Bracelet Silver-like Bracelet
162.1 0.00 0.10 Ring Gold coated finger ring
163.1 0.00 0.03 Piercing Genuine silver ring with ball
164.1 0.00 0.02 Piercing Silver coated Heart backside
164.2 0.00 0.03 Piercing Silver-like Ball
charm from
165.1 0.00 0.03 Necklace Genuine silver behind
165.2 0.00 0.02 Necklace Genuine silver Chain
165.3 0.00 0.04 Necklace Genuine silver Catch
166.1 0.00 0.52 Earring Genuine gold Rings
166.2 0.00 0.55 Earring Genuine gold Catch
167.1 0.00 0.11 Earring Gold coated butterflies
167.2 0.00 0.86 Earring Genuine gold Threads
168.1 0.00 0.13 Ankle chain  Gold coated Heart
168.2 0.00 0.08 Ankle chain  Gold coated Chain
168.3 0.00 0.15 Ankle chain | Gold coated Catch
169.1 0.00 0.03 Ankle chain  Silver coated Heart




Jewellery part Appearance of jewellery | Description

ID Hg Hg Error | Product type | part jewellery part
169.2 0.00 0.02 Ankle chain  Silver-like Chain

169.3 0.00 0.04 Ankle chain  Silver-like Catch

170.1 0.00 0.10 Bracelet Golden-like Golden disc
170.2 0.00 0.12 Bracelet Golden-like side of bracelet
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2.4 Content of Ni in all jewellery parts

Jewellery part Ni Product Appearance of jewellery | Description
ID Ni Error |type part jewellery part
148.1 95.08 0.11 Ring Silver coated Finger ring
119.1 93.16 0.11 Ring Silver coated Finger ring
92.1 85.97 0.21 Other Silver-like Side without stone
145.1 74.06 0.27 Earring Gold coated Rings
Clearly non-precious
91.3 70.14 0.09 Necklace metal Chain
Clearly non-precious
10.1 56.50 0.22 Ring metal Ring
Clearly non-precious
139.1 55.31 0.22 Necklace metal Chain
169.1 52.79 0.18 Ankle chain | Silver coated Heart
158.3 49.75 0.41 Ankle chain ' Silver-like Catch
backside and
156.1 49.66 0.19 Earring Silver-like needle
158.1 43.12 0.18 Ankle chain ' Silver-like Feet
Clearly non-precious
139.2 41.66 0.22 Necklace metal Catch
158.2 38.64 0.24 Ankle chain | Silver-like chain
Gold-coloured
73.1 38.10 0.20 Bracelet Gold coated side
111.1 32.92 0.18 Bracelet Gold coated Golden edge
31.2 29.98 0.28 Necklace Silver-like balls 2 pcs.
90.2 28.69 0.23 Necklace Gold coated Catch
18.2 28.25 0.26 Necklace Silver-like Chain
4.1 27.04 0.17 Ring Silver-like Ring
147.2 24.43 0.22 Bracelet Silver-like Catch
169.2 24.31 0.19 Ankle chain ' Silver-like Chain
15.1 23.90 0.15 Ring Silver-like Ring
large ball without
128.2 22.14 0.17 Piercing Silver-like stone
311 21.43 0.36 Necklace Silver-like cylinder with hoal
18.1 20.92 0.13 Necklace Silver-like Charm
149.2 19.50 0.13 Bracelet Silver-like Edge protector
149.1 19.20 0.14 Bracelet Silver-like Bracelet
36.1 18.51 0.15 Ring Silver-like Finger part
128.3 16.17 0.17 Piercing Silver-like charm backside
97.1 14.72 0.13 Bracelet Gold coated Bracelet
313 14.38 0.10 Necklace Silver-like Cartridge
160.1 13.77 0.17 Bracelet Silver-like metallic side
101.2 13.47 0.12 Necklace Gold coated Chain
121.3 13.43 0.24 Earring Gold coated Thread
169.3 13.27 0.17 Ankle chain | Silver-like Catch
164.2 12.95 0.37 Piercing Silver-like Ball
Clearly non-precious
91.2 11.63 0.10 Necklace metal small ball
backside of
149.3 11.01 0.10 Bracelet Silver-like bracelet
101.1 10.91 0.11 Necklace Gold coated backside of heart
93.1 10.25 0.13 Bracelet Golden-like side of Bracelet
138.2 9.15 0.65 Necklace Clearly non-precious chain




Jewellery part Ni Product Appearance of jewellery | Description
ID Ni Error | type part jewellery part
metal
101.3 8.87 0.10 Necklace Gold coated Cornet
Clearly non-precious
154.1 7.74 0.13 Bracelet metal Bracelet
140.2 7.62 0.22 Earring Gold coated Catch
142.3 7.28 0.10 Bracelet Silver coated Chain
128.1 6.83 0.23 Piercing Silver-like Navel stick
6.2 6.49 0.12 Necklace Gold coated Chain
Clearly non-precious
12.1 5.93 0.09 Ring metal Ring/Other
charm without
63.1 5.03 0.10 Necklace Gold coated stone
123.1 4.90 0.09 Ring Gold coated finger ring
Clearly non-precious
12.2 4.38 0.08 Ring metal Death’s head
142.1 4.32 0.11 Bracelet Silver-like Catch stick
backside and
96.1 4.28 0.08 Earring Silver-like needle
63.3 4,01 0.07 Necklace Gold coated chain
155.2 3.92 0.21 Earring Golden-like needles
Silver-coloured
140.1 3.77 0.06 Earring Gold coated area
Disc circle with
7.1 3.74 0.09 Ankle chain | Silver-like hoal
Clearly non-precious
141.1 3.60 0.12 Ring metal Ring
109.2 3.56 0.11 Earring Golden-like thread
140.3 3.44 0.11 Earring Gold coated Golden area
Clearly non-precious
91.1 3.38 0.05 Necklace metal large ball
63.2 3.06 0.06 Necklace Gold coated Heart
155.1 2.85 0.06 Earring Gold coated Ring
155.3 2.66 0.11 Earring Golden-like Catch
142.2 2.33 0.06 Bracelet Silver-like Star
7.2 2.16 0.06 Ankle chain | Silver-like Small disc circle
large heart
90.1 1.83 0.05 Necklace Gold coated backside
7.3 1.64 0.05 Ankle chain ' Silver-like Chain
side 2 without
32.1 1.58 0.05 Necklace Silver-like stone
164.1 1.40 0.07 Piercing Silver coated heart backside
6.1 1.11 0.04 Necklace Gold coated Angel
28.1 1.02 0.04 Necklace Gold coated Charm
78.1 0.89 0.03 Necklace Silver-like heart leaf side
150.1 0.66 0.03 Bracelet Silver-like Charm
27.1 0.41 0.03 Necklace Gold coated backside of charm
53.3 0.32 0.04 Ankle chain ' Gold coated Chain
53.1 0.31 0.03 Ankle chain ' Gold coated Round disc
74.2 0.31 0.03 Necklace Silver-like Chain
77.1 0.31 0.02 Necklace Silver-like heart leaf side
83.1 0.30 0.02 Necklace Silver-like Heart
152.1 0.30 0.03 Ring Silver-like Bright ring
88.1 0.29 0.03 Ring Silver-like ring without stone
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Jewellery part Ni Product Appearance of jewellery | Description
ID Ni Error | type part jewellery part

Clearly non-precious
5.1 0.28 0.04 Ring metal Ring
11.1 0.27 0.03 Ring Gold coated Ring

ringside with
24.1 0.27 0.02 Ring Gold coated name
76.1 0.27 0.03 Necklace Silver-like butterfly
13.2 0.26 0.04 Earring Silver coated Chain
71.1 0.26 0.02 Necklace Silver-like Heart
105.1 0.26 0.03 Ring Silver-like metallic side
77.2 0.25 0.05 Necklace Silver-like Catch
19.3 0.24 0.05 Bracelet Silver coated Small ball
44.1 0.24 0.05 Earring Gold coated the sticks
94.3 0.22 0.04 Necklace Silver-like Small ball
96.2 0.22 0.04 Earring Silver-like the side
112.2 0.22 0.10 Earring Gold coated thin thread catch
113.1 0.22 0.02 Bracelet Golden-like Chain
69.1 0.21 0.03 Bracelet Silver coated Bracelet
74.1 0.21 0.02 Necklace Silver-like Heart
19.1 0.20 0.03 Bracelet Silver coated Disc
piece of jewellery

57.1 0.20 0.03 Earring Silver-like backside
109.1 0.20 0.02 Earring Gold coated star golden side
134.2 0.20 0.03 Necklace Silver coated Chain
137.2 0.20 0.04 Necklace Silver alloy Chain
46.1 0.19 0.02 Bracelet Gold coated Flower
79.3 0.19 0.03 Necklace Gold coated Chain
81.3 0.19 0.03 Necklace Gold coated Catch
82.1 0.19 0.02 Necklace Gold coated charm backside
85.2 0.19 0.04 Necklace Gold coated Catch
130.1 0.19 0.06 Earring Silver-like Needles
143.1 0.19 0.03 Bracelet Silver coated Bracelet
22.1 0.18 0.05 Ring Silver alloy finger rings
70.2 0.18 0.03 Necklace Gold coated Cu-coloured chain
108.2 0.18 0.02 Bracelet Silver coated metallic side
113.2 0.18 0.02 Bracelet Gold coated golden balls
157.2 0.18 0.02 Ankle chain | Silver coated Disc

Clearly non-precious
21.1 0.17 0.02 Earring metal metallic part
84.2 0.17 0.03 Earring Gold coated Star
86.2 0.17 0.03 Necklace Silver coated Chain
103.1 0.17 0.02 Earring Silver-like bright side
117.1 0.17 0.03 Bracelet Silver coated Catch
117.2 0.17 0.02 Bracelet Silver-like discs etc.
117.3 0.17 0.04 Bracelet Silver coated chain with ball
161.1 0.17 0.02 Bracelet Silver-like bracelet
2.1 0.16 0.02 Earring Gold coated Flower
8.1 0.16 0.02 Necklace Gold coated Flower
19.2 0.16 0.03 Bracelet Silver-like Catch

Clearly non-precious
26.1 0.16 0.03 Other metal Chain
54.1 0.16 0.02 Necklace Silver-like Charm
69.2 0.16 0.02 Bracelet Silver coated butterfly backside




Jewellery part Ni Product Appearance of jewellery | Description
ID Ni Error | type part jewellery part
84.1 0.16 0.03 Earring Golden-like the sticks
94.1 0.16 0.03 Necklace Silver-like Heart
100.2 0.16 0.07 Earring Silver coated Needles
3.2 0.15 0.03 Necklace Gold coated small charm
8.2 0.15 0.03 Necklace Gold coated Catch
16.1 0.15 0.02 Other Silver-like Chain
83.3 0.15 0.03 Necklace Silver coated Chain
86.1 0.15 0.02 Necklace Silver coated Charm
1.1 0.14 0.02 Bracelet Silver-like Bracelet
3.3 0.14 0.02 Necklace Gold coated part on the string
86.3 0.14 0.03 Necklace Silver coated Catch
100.1 0.14 0.03 Earring Silver coated backside of charm
112.1 0.14 0.06 Earring Gold coated thread thick
134.3 0.14 0.04 Necklace Silver alloy Catch
66.2 0.13 0.02 Bracelet Silver coated Catch
76.2 0.13 0.03 Necklace Silver-like Catch
82.2 0.13 0.04 Necklace Gold coated Catch
136.1 0.13 0.02 Other Silver coated Charm
159.1 0.13 0.02 Necklace Silver-like heart backside
13.1 0.12 0.02 Earring Silver-like Charm
28.2 0.12 0.03 Necklace Gold coated Chain
48.2 0.12 0.02 Necklace Gold coated Chain
Clearly non-precious
53.2 0.12 0.03 Ankle chain | metal Ball
65.1 0.12 0.02 Ring Silver-like ring
66.3 0.12 0.02 Bracelet Silver-like end piece
67.1 0.12 0.02 Necklace Silver-like Ball
71.3 0.12 0.03 Necklace Silver coated Chain
80.1 0.12 0.03 Necklace Gold coated heart inner side
40.1 0.11 0.02 Necklace Silver-like piece of jewellery
54.2 0.11 0.02 Necklace Silver-like Chain
57.2 0.11 0.02 Earring Silver-like Catch
70.3 0.11 0.04 Necklace Gold coated Catch
98.1 0.11 0.03 Bracelet Silver-like Bracelet
115.1 0.11 0.02 Ring Gold coated the finger ring
backside of flower
116.2 0.11 0.04 Bracelet Silver coated and chain
146.1 0.11 0.01 Bracelet Golden-like Bracelet
32.2 0.10 0.04 Necklace Silver-like Chain
56.2 0.10 0.03 Necklace Silver-like Chain
64.1 0.10 0.02 Earring Gold coated Ball
72.1 0.10 0.02 Ring Gold coated the finger ring
82.3 0.10 0.02 Necklace Gold coated connecting piece
85.1 0.10 0.02 Necklace Gold coated charm backside
87.2 0.10 0.03 Bracelet Golden-like Catch
87.3 0.10 0.03 Bracelet Gold coated Chain
99.1 0.10 0.03 Earring Gold coated twisted rings
chain without
104.1 0.10 0.03 Bracelet Silver-like leather
104.3 0.10 0.02 Bracelet Silver-like Pins
152.2 0.10 0.02 Ring Clearly non-precious matt ring
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Jewellery part Ni Product Appearance of jewellery | Description
ID Ni Error | type part jewellery part
metal
3.1 0.09 0.02 Necklace Gold coated large charm
9.1 0.09 0.01 Necklace Golden-like Heart
23.1 0.09 0.02 Bracelet Gold coated Bracelet
38.2 0.09 0.03 Necklace Gold coated Chain
43.2 0.09 0.03 Necklace Gold coated Chain
45.1 0.09 0.01 Bracelet Golden-like Chain
47.1 0.09 0.02 Bracelet Silver coated bracelet
78.2 0.09 0.04 Necklace Silver-like Catch
79.2 0.09 0.03 Necklace Gold coated Catch
81.2 0.09 0.02 Necklace Golden-like neck pin
103.2 0.09 0.03 Earring Silver-like Chains
107.1 0.09 0.02 Bracelet Gold coated chain with balls
108.1 0.09 0.02 Bracelet Silver coated side with stone
120.2 0.09 0.03 Earring Gold coated small disc
124.2 0.09 0.02 Necklace Silver-like Chain
Clearly non-precious
135.1 0.09 0.04 Earring metal Chain
side with green
171 0.08 0.02 Ring Gold coated colour
37.2 0.08 0.02 Necklace Silver coated Chain
43.1 0.08 0.03 Necklace Gold coated piece of jewellery
piece of jewellery
51.1 0.08 0.03 Earring Silver coated bright side
67.2 0.08 0.02 Necklace Silver-like Catch
68.1 0.08 0.02 Ring Silver coated Ring
76.3 0.08 0.03 Necklace Silver-like Chain
83.2 0.08 0.03 Necklace Silver coated Catch
95.2 0.08 0.03 Necklace Gold coated Chain
124.1 0.08 0.03 Necklace Silver-like Catch
137.1 0.08 0.02 Necklace Silver coated flower metal
159.3 0.08 0.04 Necklace Silver-like Catch
Clearly non-precious
26.2 0.07 0.02 Other metal Catch
52.1 0.07 0.02 Bracelet Gold coated Bracelet
61.2 0.07 0.03 Necklace Gold coated Chain
64.2 0.07 0.03 Earring Golden-like needle
71.2 0.07 0.03 Necklace Silver coated Catch
157.1 0.07 0.03 Ankle chain | Silver coated Catch
16.2 0.06 0.01 Other Silver-like Catch
Clearly non-precious holder and
3.1 0.06 0.02 Necklace metal connecting link
piece of jewellery
38.1 0.06 0.02 Necklace Gold coated without stone
40.2 0.06 0.01 Necklace Silver-like balls 2 pcs.
75.1 0.06 0.02 Bracelet Golden-like Bracelet
81.1 0.06 0.02 Necklace Gold coated charm backside
136.2 0.06 0.03 Other Silver coated Disc
147.1 0.06 0.02 Bracelet Silver-like Bracelet
147.3 0.06 0.02 Bracelet Silver-like Eye
159.2 0.06 0.02 Necklace Silver-like Chain
170.2 0.06 0.02 Bracelet Golden-like the side of




Jewellery part Ni Product Appearance of jewellery | Description
ID Ni Error | type part jewellery part
bracelet
Clearly non-precious
14.1 0.05 0.02 Bracelet metal metallic side
Clearly non-precious piece of jewellery
34.1 0.05 0.02 Necklace metal copper side
59.1 0.05 0.01 Bracelet Silver-like Bracelet
67.3 0.05 0.02 Necklace Silver-like Chain
87.1 0.05 0.01 Bracelet Golden-like flower backside
132.1 0.05 0.01 Bracelet Golden-like Bracelet
162.1 0.05 0.02 Ring Gold coated finger ring
46.3 0.04 0.02 Bracelet Gold coated Catch
55.1 0.04 0.01 Bracelet Golden-like Bracelet
104.2 0.04 0.02 Bracelet Silver-like Heart
79.1 0.03 0.01 Necklace Golden-like Flower
without green
17.2 0.00 0.04 Ring Gold coated colour
20.1 0.00 0.05 Earring Gold coated golden side
Clearly non-precious
25.1 0.00 0.04 Necklace metal Charm
25.2 0.00 0.05 Necklace Gold coated Chain
Clearly non-precious
29.1 0.00 0.06 Ring metal ring coate
30.1 0.00 0.03 Earring Gold coated ear sticks
4 edged piece of
33.1 0.00 0.02 Necklace Gold coated jewellery
33.2 0.00 0.02 Necklace Golden-like Leaf
33.3 0.00 0.08 Necklace Golden-like Chain
Clearly non-precious
34.2 0.00 0.07 Necklace metal chain Cu-coloured
piece of jewellery
37.1 0.00 0.03 Necklace Silver coated without stone
39.1 0.00 0.10 Ring Genuine silver Ring
41.1 0.00 0.04 Necklace Gold coated piece of jewellery
41.2 0.00 0.05 Necklace Golden-like Chain
42.1 0.00 0.04 Necklace Silver-like Leaf
42.2 0.00 0.06 Necklace Silver-like chain
46.2 0.00 0.06 Bracelet Gold coated Bracelet
48.1 0.00 0.04 Necklace Gold coated Heart
49.1 0.00 0.02 Bracelet Golden-like Bracelet
Clearly non-precious
50.1 0.00 0.02 Ring metal Ring
56.1 0.00 0.04 Necklace Silver-like charm backside
58.1 0.00 0.06 Ring Gold coated the finger ring
60.1 0.00 0.02 Bracelet Golden-like Bracelet
Charm without
61.1 0.00 0.03 Necklace Golden-like stone
62.1 0.00 0.05 Necklace Silver-like Charm
62.2 0.00 0.04 Necklace Silver-like Chain
66.1 0.00 0.03 Bracelet Silver coated bracelet
70.1 0.00 0.04 Necklace Gold coated Charm
74.3 0.00 0.06 Necklace Silver-like Catch
77.3 0.00 0.06 Necklace Silver-like Chain
78.3 0.00 0.07 Necklace Silver-like Chain
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Jewellery part Ni Product Appearance of jewellery | Description
ID Ni Error | type part jewellery part
80.2 0.00 0.05 Necklace Gold coated Chain
85.3 0.00 0.05 Necklace Gold coated Chain
89.1 0.00 0.05 Earring Golden-like piece of jewellery
89.2 0.00 0.26 Earring Golden-like 2 needles
94.2 0.00 0.09 Necklace Silver-like Catch
95.1 0.00 0.03 Necklace Gold coated Charm
95.3 0.00 0.12 Necklace Gold coated Catch
98.2 0.00 0.05 Bracelet Silver-like Twisted strings
99.2 0.00 0.14 Earring Gold coated non twisted part
102.1 0.00 0.04 Bracelet Silver-like metallic side
106.1 0.00 0.08 Earring Genuine silver Discs
106.2 0.00 0.12 Earring Genuine silver Thread
110.1 0.00 0.11 Earring Gold coated Rings
110.2 0.00 0.11 Earring Gold coated Holder with balls
1141 0.00 0.09 Earring Genuine silver side and needle
116.1 0.00 0.08 Bracelet Silver alloy Catch
116.3 0.00 0.12 Bracelet Silver alloy Chain
118.1 0.00 0.05 Bracelet Gold coated Bracelet
120.1 0.00 0.07 Earring Gold coated large disc
120.3 0.00 0.12 Earring Gold coated Thread
121.1 0.00 0.07 Earring Gold coated large flower
121.2 0.00 0.07 Earring Gold coated small flowers
122.1 0.00 0.12 Bracelet Gold coated royal crown
125.1 0.00 0.05 Ring Silver coated finger ring
126.1 0.00 0.06 Earring Genuine silver Hearts
126.2 0.00 0.13 Earring Genuine silver Needles
127.1 0.00 0.11 Other Gold coated finger ring
129.1 0.00 0.13 Earring Gold coated Needles
bracelet without
1311 0.00 0.04 Bracelet Silver-like stone
133.1 0.00 0.10 Ring Genuine silver finger ring
134.1 0.00 0.09 Necklace Silver alloy Butterfly
Clearly non-precious
135.2 0.00 0.05 Earring metal Needles
charm from
138.1 0.00 0.07 Necklace Silver alloy behind
138.3 0.00 0.10 Necklace Silver coated Catch
144.1 0.00 0.03 Earring Golden-like piece of jewellery
144.2 0.00 0.12 Earring Silver coated needles with balls
Clearly non-precious clover charm from
151.1 0.00 0.09 Bracelet metal behind
151.2 0.00 0.16 Bracelet Silver coated Chain
151.3 0.00 0.11 Bracelet Silver coated Catch
153.1 0.00 0.04 Earring Silver-like Needles
153.2 0.00 0.06 Earring Silver-like connecting link
153.3 0.00 0.03 Earring Silver-like Chains
163.1 0.00 0.14 Piercing Genuine silver ring with ball
charm from
165.1 0.00 0.10 Necklace Genuine silver behind
165.2 0.00 0.08 Necklace Genuine silver Chain
165.3 0.00 0.15 Necklace Genuine silver catch




Jewellery part Ni Product Appearance of jewellery | Description
ID Ni Error | type part jewellery part
166.1 0.00 0.16 Earring Genuine gold Rings
166.2 0.00 0.18 Earring Genuine gold Catches
167.1 0.00 0.03 Earring Gold coated Butterflies
167.2 0.00 0.14 Earring Genuine gold Threads
168.1 0.00 0.09 Ankle chain | Gold coated Heart
168.2 0.00 0.09 Ankle chain ' Gold coated Chain
168.3 0.00 0.14 Ankle chain | Gold coated Catch

golden pattern
170.1 0.00 0.03 Bracelet Golden-like coate
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2.5 Content of Se and Cr in all jewellery parts

Jewellery Jewellery

part ID Sb part ID Cr
95.3 7.26 138.2 17.43
19.3 4.09 164.2 16.56
29.1 3.46 1411 15.58
159.3 3.39 128.1 14.37
151.3 3.30 5.1 12.05
28.1 3.24 89.2 11.13
79.2 3.14 164.1 9.13
94.2 3.07 4.1 2.19
153.2 2.83 155.2 1.72
81.3 2.78 18.1 0.68
71.2 2.69 92.1 0.65
70.3 2.59 96.1 0.60
82.2 2.47 18.2 0.31
147.2 2.46 10.1 0.08
85.2 2.22 15.1 0.07
19.2 2.08 34.2 0.07
4.1 2.06 91.3 0.06
169.3 1.97 79.3 0.05
74.3 1.92 169.2 0.05
8.2 1.88 119.1 0.05
124.1 1.85 148.1 0.04
139.2 1.84 26.1 0.04
90.2 1.69 95.3 0.00
78.2 1.56 19.3 0.00
76.2 1.55 29.1 0.00
83.1 1.54 159.3 0.00
138.3 1.54 151.3 0.00
151.1 1.53 28.1 0.00
15.1 1.43 79.2 0.00
32.1 1.39 94.2 0.00
43.1 1.36 153.2 0.00
12.2 1.32 81.3 0.00
2.1 1.31 71.2 0.00
40.1 1.28 70.3 0.00
64.1 1.26 82.2 0.00
12.1 1.05 147.2 0.00
10.1 1.03 85.2 0.00
41.1 1.00 19.2 0.00
164.1 1.00 169.3 0.00
85.1 0.98 74.3 0.00
136.1 0.98 8.2 0.00
8.1 0.97 124.1 0.00
67.1 0.95 139.2 0.00
20.1 0.93 90.2 0.00
104.2 0.91 78.2 0.00
142.1 0.88 76.2 0.00
421 0.86 83.1 0.00
77.2 0.83 138.3 0.00
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Jewellery Jewellery

part ID Sb part ID Cr
62.1 0.81 151.1 0.00
74.1 0.81 32.1 0.00
100.1 0.80 43.1 0.00
156.1 0.78 12.2 0.00
56.1 0.77 2.1 0.00
134.1 0.77 40.1 0.00
57.1 0.75 64.1 0.00
88.1 0.75 12.1 0.00
107.1 0.71 41.1 0.00
138.1 0.70 85.1 0.00
17.2 0.63 136.1 0.00
104.3 0.63 8.1 0.00
105.1 0.63 67.1 0.00
6.1 0.59 20.1 0.00
68.1 0.58 104.2 0.00
90.1 0.57 1421 0.00
34.1 0.53 42.1 0.00
142.2 0.51 77.2 0.00
169.1 0.51 62.1 0.00
69.2 0.50 74.1 0.00
103.1 0.48 100.1 0.00
128.2 0.46 156.1 0.00
159.1 0.45 56.1 0.00
3.2 0.43 134.1 0.00
38.1 0.43 57.1 0.00
17.1 0.42 88.1 0.00
27.1 0.42 107.1 0.00
46.1 0.40 138.1 0.00
19.1 0.39 17.2 0.00
94.3 0.37 104.3 0.00
96.2 0.36 105.1 0.00
101.1 0.34 6.1 0.00
3.1 0.32 68.1 0.00
84.2 0.32 90.1 0.00
65.1 0.30 34.1 0.00
101.3 0.30 142.2 0.00
136.2 0.30 169.1 0.00
21.1 0.29 69.2 0.00
63.1 0.27 103.1 0.00
70.1 0.26 128.2 0.00
117.3 0.26 159.1 0.00
170.1 0.26 3.2 0.00
96.1 0.25 38.1 0.00
82.1 0.24 17.1 0.00
125.1 0.24 27.1 0.00
54.1 0.22 46.1 0.00
83.3 0.21 19.1 0.00
109.1 0.21 94.3 0.00
37.1 0.20 96.2 0.00
63.2 0.20 1011 0.00
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Jewellery Jewellery

part ID Sb part ID Cr
143.1 0.18 3.1 0.00
811 0.17 84.2 0.00
78.1 0.15 65.1 0.00
45.1 0.14 101.3 0.00
95.1 0.14 136.2 0.00
91.3 0.01 21.1 0.00
119.1 0.00 63.1 0.00
148.1 0.00 70.1 0.00
11 0.00 117.3 0.00
3.3 0.00 170.1 0.00
5.1 0.00 82.1 0.00
6.2 0.00 125.1 0.00
7.1 0.00 54.1 0.00
7.2 0.00 83.3 0.00
7.3 0.00 109.1 0.00
9.1 0.00 371 0.00
111 0.00 63.2 0.00
13.1 0.00 143.1 0.00
13.2 0.00 81.1 0.00
14.1 0.00 78.1 0.00
16.1 0.00 45.1 0.00
16.2 0.00 95.1 0.00
18.1 0.00 11 0.00
18.2 0.00 3.3 0.00
22.1 0.00 6.2 0.00
23.1 0.00 7.1 0.00
24.1 0.00 7.2 0.00
25.1 0.00 7.3 0.00
25.2 0.00 9.1 0.00
26.1 0.00 1.1 0.00
26.2 0.00 131 0.00
28.2 0.00 13.2 0.00
30.1 0.00 14.1 0.00
311 0.00 16.1 0.00
3L.2 0.00 16.2 0.00
313 0.00 22.1 0.00
32.2 0.00 23.1 0.00
33.1 0.00 24.1 0.00
33.2 0.00 25.1 0.00
333 0.00 25.2 0.00
34.2 0.00 26.2 0.00
35.1 0.00 28.2 0.00
36.1 0.00 30.1 0.00
37.2 0.00 311 0.00
38.2 0.00 31.2 0.00
39.1 0.00 31.3 0.00
40.2 0.00 32.2 0.00
41.2 0.00 33.1 0.00
42.2 0.00 33.2 0.00
43.2 0.00 333 0.00




Jewellery Jewellery

part ID Sb part ID Cr
44.1 0.00 35.1 0.00
46.2 0.00 36.1 0.00
46.3 0.00 37.2 0.00
47.1 0.00 38.2 0.00
48.1 0.00 39.1 0.00
48.2 0.00 40.2 0.00
49.1 0.00 41.2 0.00
50.1 0.00 42.2 0.00
51.1 0.00 43.2 0.00
52.1 0.00 44.1 0.00
53.1 0.00 46.2 0.00
53.2 0.00 46.3 0.00
53.3 0.00 47.1 0.00
54.2 0.00 48.1 0.00
55.1 0.00 48.2 0.00
56.2 0.00 49.1 0.00
57.2 0.00 50.1 0.00
58.1 0.00 51.1 0.00
59.1 0.00 52.1 0.00
60.1 0.00 53.1 0.00
61.1 0.00 53.2 0.00
61.2 0.00 53.3 0.00
62.2 0.00 54.2 0.00
63.3 0.00 55.1 0.00
64.2 0.00 56.2 0.00
66.1 0.00 57.2 0.00
66.2 0.00 58.1 0.00
66.3 0.00 50.1 0.00
67.2 0.00 60.1 0.00
67.3 0.00 61.1 0.00
69.1 0.00 61.2 0.00
70.2 0.00 62.2 0.00
71.1 0.00 63.3 0.00
713 0.00 64.2 0.00
72.1 0.00 66.1 0.00
73.1 0.00 66.2 0.00
74.2 0.00 66.3 0.00
75.1 0.00 67.2 0.00
76.1 0.00 67.3 0.00
76.3 0.00 69.1 0.00
77.1 0.00 70.2 0.00
77.3 0.00 71.1 0.00
78.3 0.00 71.3 0.00
79.1 0.00 72.1 0.00
79.3 0.00 73.1 0.00
80.1 0.00 74.2 0.00
80.2 0.00 75.1 0.00
81.2 0.00 76.1 0.00
82.3 0.00 76.3 0.00
83.2 0.00 77.1 0.00
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part ID Sb part ID Cr
84.1 0.00 77.3 0.00
85.3 0.00 78.3 0.00
86.1 0.00 79.1 0.00
86.2 0.00 80.1 0.00
86.3 0.00 80.2 0.00
87.1 0.00 81.2 0.00
87.2 0.00 82.3 0.00
87.3 0.00 83.2 0.00
89.1 0.00 84.1 0.00
89.2 0.00 85.3 0.00
91.1 0.00 86.1 0.00
91.2 0.00 86.2 0.00
92.1 0.00 86.3 0.00
93.1 0.00 87.1 0.00
94.1 0.00 87.2 0.00
95.2 0.00 87.3 0.00
97.1 0.00 89.1 0.00
98.1 0.00 91.1 0.00
98.2 0.00 91.2 0.00
99.1 0.00 93.1 0.00
99.2 0.00 94.1 0.00
100.2 0.00 95.2 0.00
101.2 0.00 97.1 0.00
102.1 0.00 98.1 0.00
103.2 0.00 98.2 0.00
104.1 0.00 99.1 0.00
106.1 0.00 99.2 0.00
106.2 0.00 100.2 0.00
108.1 0.00 101.2 0.00
108.2 0.00 102.1 0.00
109.2 0.00 103.2 0.00
110.1 0.00 104.1 0.00
110.2 0.00 106.1 0.00
1111 0.00 106.2 0.00
112.1 0.00 108.1 0.00
112.2 0.00 108.2 0.00
113.1 0.00 109.2 0.00
113.2 0.00 110.1 0.00
114.1 0.00 110.2 0.00
115.1 0.00 1111 0.00
116.1 0.00 112.1 0.00
116.2 0.00 112.2 0.00
116.3 0.00 113.1 0.00
117.1 0.00 113.2 0.00
117.2 0.00 114.1 0.00
118.1 0.00 115.1 0.00
120.1 0.00 116.1 0.00
120.2 0.00 116.2 0.00
120.3 0.00 116.3 0.00
121.1 0.00 17.1 0.00




Jewellery Jewellery

part ID Sb part ID Cr
121.2 0.00 117.2 0.00
121.3 0.00 118.1 0.00
122.1 0.00 120.1 0.00
123.1 0.00 120.2 0.00
124.2 0.00 120.3 0.00
126.1 0.00 121.1 0.00
126.2 0.00 121.2 0.00
127.1 0.00 121.3 0.00
128.1 0.00 122.1 0.00
128.3 0.00 1231 0.00
129.1 0.00 124.2 0.00
130.1 0.00 126.1 0.00
131.1 0.00 126.2 0.00
132.1 0.00 127.1 0.00
133.1 0.00 128.3 0.00
134.2 0.00 129.1 0.00
134.3 0.00 130.1 0.00
135.1 0.00 131.1 0.00
135.2 0.00 132.1 0.00
1371 0.00 133.1 0.00
137.2 0.00 134.2 0.00
138.2 0.00 134.3 0.00
139.1 0.00 135.1 0.00
140.1 0.00 135.2 0.00
140.2 0.00 137.1 0.00
140.3 0.00 137.2 0.00
141.1 0.00 139.1 0.00
142.3 0.00 140.1 0.00
144.1 0.00 140.2 0.00
144.2 0.00 140.3 0.00
145.1 0.00 142.3 0.00
146.1 0.00 144.1 0.00
147.1 0.00 144.2 0.00
147.3 0.00 1451 0.00
149.1 0.00 146.1 0.00
149.2 0.00 147.1 0.00
149.3 0.00 147.3 0.00
150.1 0.00 149.1 0.00
151.2 0.00 149.2 0.00
152.1 0.00 149.3 0.00
152.2 0.00 150.1 0.00
153.1 0.00 151.2 0.00
153.3 0.00 152.1 0.00
154.1 0.00 152.2 0.00
155.1 0.00 153.1 0.00
155.2 0.00 153.3 0.00
155.3 0.00 154.1 0.00
157.1 0.00 155.1 0.00
157.2 0.00 155.3 0.00
158.1 0.00 157.1 0.00
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part ID Sb part ID Cr
158.2 0.00 157.2 0.00
158.3 0.00 158.1 0.00
159.2 0.00 158.2 0.00
160.1 0.00 158.3 0.00
161.1 0.00 159.2 0.00
162.1 0.00 160.1 0.00
163.1 0.00 161.1 0.00
164.2 0.00 162.1 0.00
165.1 0.00 163.1 0.00
165.2 0.00 165.1 0.00
165.3 0.00 165.2 0.00
166.1 0.00 165.3 0.00
166.2 0.00 166.1 0.00
167.1 0.00 166.2 0.00
167.2 0.00 167.1 0.00
168.1 0.00 167.2 0.00
168.2 0.00 168.1 0.00
168.3 0.00 168.2 0.00
169.2 0.00 168.3 0.00
170.2 0.00 170.2 0.00




2.6 Content of 11 metals in all jewelleries

(ewellery thr:éiuct J?eﬁf;[gr’;'ggn Aall Agl cul so| ol se] cf cdl Holas|Ba
1 Bracelet Bracelet <LOD| <LOD| 97.54| <LOD| 0.02|<LOD|<LOD| <LOD|<LOD| 0| O
2 Earring Flower 0.42| <LOD| 85.82 1.31| 10.88|<LOD|<LOD 0.05|<LOD| 0| O
3 Necklace |Large charm 0.6| <LOD| 97.03 0.32| 0.33|<LOD|<LOD| <LOD|<LOD| 0| O
3 Necklace  |Small charm 0.1| <LOD| 92.99 0.43| 2.98|<LOD|<LOD| <LOD|<LOD| 0| O
3 Necklace |Part on the 0.49| <LOD| 98.26/ <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
string
4 Ring Ring 0.09| <LOD| 65.22 2.06| 256|<LOD| 2.19| <LOD|<LOD| 0| 0O
5 Ring Ring <LOD| <LOD| 0.09| <LOD|<LOD|<LOD| 12.05| <LOD|<LOD| 0| O
6 Necklace  |Angel 0.17| <LOD| 87.6 0.59| 7.64|<LOD|<LOD 0.46|<LOD| 0| O
6 Necklace |The chain 0.17| <LOD| 63.43| <LOD| 0.06|<LOD|<LOD 0.06|<LOD| 0| O
7 Ankle chain |Coate circle <LOD| <LOD| 86.98| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
with hole
7 Ankle chain |Small coate <LOD| <LOD| 92.78| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
circle
7 Ankle chain |Chain <LOD| <LOD| 87.76| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
8 Necklace  |Flower 0.12| <LOD| 88.72 0.97| 8.92|<LOD|<LOD| <LOD|<LOD| 0| O
8 Necklace |Catch 0.28 <LOD| 78.49 1.88| 16.68|<LOD|<LOD| <LOD|<LOD| 0| O
9 Necklace |Hearts <LOD| <LOD| 81.93] <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
10 Ring Ring 0.23| <LOD| 30.12 1.03| 11.47|<LOD| 0.08/ <LOD|<LOD| 0| O
11 Ring Ring 439| <LOD| 92.44| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
12 Ring Ring/Other 0.16/ <LOD| 81.65 1.05| 9.95[<LOD|<LOD| <LOD|<LOD| 0| O
12 Ring Death’s head 0.16/ <LOD| 82.2 1.32| 10.74|<LOD|< LOD| <LOD|<LOD| 0| O
13 Earring Charm <LOD| <LOD| 90.05| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
13 Earring Chain <LOD 3.71| 87.21] <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
14 Bracelet Metallic side <LOD| <LOD| 56.8] <LOD| 14.77|<LOD|<LOD 3.42|<LOD| 0| O
15 Ring Ring 0.3| <LOD| 64.94 1.43 8.7/<LOD| 0.07| <LOD|<LOD| 0| O
16 Other Chain <LOD| <LOD| 96.27| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
16 Other Catch <LOD| <LOD| 0.46| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
17 Ring Side with green 1.95 0.2| 40.39 0.42|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
colour
17 Ring Without green 2.46| <LOD| 56.3 0.63|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
colour
18 Necklace |Charm <LOD| <LOD| 7254 <LOD|<LOD|<LOD| 0.68| <LOD|<LOD| 0| O
18 Necklace |Chain <LOD| <LOD| 67.22| <LOD|<LOD|<LOD| 0.31| <LOD|<LOD| 0| O
19 Bracelet Disc 0.23 5.95| 63.57 0.39| 14.74|<LOD|< LOD 1.87|<LOD| 0| O
19 Bracelet Catch 0.35| <LOD| 73.65 2.08| 223|<LOD|<LOD| <LOD|<LOD| 0| O
19 Bracelet Small ball 0.4 437 62.7 4.09| 26.9|<LOD|<LOD| <LOD|<LOD| 0| O
20 Earring Golden side 0.8| <LOD| 71.46 0.93| 25.66(<LOD|<LOD| <LOD|<LOD| 0| O
21 Earring Metallic del <LOD| <LOD| 86.78 0.29| 0.04|<LOD|<LOD| <LOD|<LOD| 0| O
22 Ring Finger rings <LOD| 50.35| 43.38| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
23 Bracelet Bracelet 8.37| <LOD| 59.29| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
24 Ring Ringside with 5.27| <LOD| 86.62| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
name
25 Necklace |Charm <LOD| <LOD| 57.12| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
25 Necklace |Chain 0.77| <LOD| 63.59| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
26 Other Chain <LOD| <LOD| 84.31| <LOD|<LOD|<LOD| 0.04| <LOD|<LOD| 0| O
26 Other Catch <LOD| <LOD| 65.72| <LOD|<LOD|<LOD|<LOD 0.08/<LOD| 0| O
27 Necklace |Backside of 1.43| <LOD| 64.61 0.42| 16.31|<LOD|<LOD| <LOD|<LOD| 0| O
charm
28 Necklace |Charm 0.25| <LOD| 91.54 3.24|<LOD|< LOD|< LOD 0.25 233/ 0[O0
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28 Necklace |Chain 1.67| <LOD| 87.26| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
29 Ring Ring coate 0.06/ 0.38/ 0.79 3.46| 11.07|<LOD|<LOD| <LOD|<LOD| 0| O
30 Earring Ear sticks 1.05| <LOD| 71.61| <LOD| 0.09|<LOD|<LOD| <LOD|<LOD| 0| O
31 Necklace |Cylinder with |<LOD| <LOD|<LOD| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
hole
31 Necklace |Balls 2 pcs. <LOD| <LOD| 21.12| <LOD| 0.47|<LOD|<LOD| <LOD|<LOD| 0| O
31 Necklace |Cartridge <LOD| <LOD| 50.54| <LOD| 4.16|<LOD|<LOD| <LOD|<LOD| 0| O
32 Necklace  |Side 2 without 0.14| <LOD| 83.86 1.39] 12.01|<LOD|<LOD| <LOD|<LOD| 0| O
stone
32 Necklace |Chain <LOD| <LOD| 60.94| <LOD| 0.02|<LOD|<LOD| <LOD|<LOD| 0| O
33 Necklace |4 edged piece of| 3.56| <LOD| 8.78| <LOD| 0.06(<LOD|<LOD| <LOD|<LOD| 0| O
jewellery
33 Necklace |Leaf <LOD| <LOD| 0.78| <LOD|<LOD|<LOD|<LOD| <LOD| 0.62| 0| O
33 Necklace |Chain <LOD| <LOD| 4258 <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
34 Necklace |Piece of <LOD| <LOD| 58.94 0.53|<LOD|<LOD|<LOD| 29.15|<LOD| 0| O
jewellery copper
side
34 Necklace |Chain Cu- <LOD| <LOD| 53.96/ <LOD| 0.04|<LOD| 0.07| <LOD|<LOD| 0| O
coloured
35 Necklace |Holder and <LOD| <LOD| 73.2| <LOD| 0.05|<LOD|<LOD| <LOD|<LOD| 0| O
connecting link
36 Ring Finger part <LOD| <LOD| 79.62| <LOD|<LOD|<LOD|<LOD 0.26|<LOD| 0| O
37 Necklace |Piece of <LOD| 10.44| 49.19 0.2|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
jewellery
without stone
37 Necklace |Chain <LOD 6.95| 83.9| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
38 Necklace |Piece of 0.69| <LOD| 814 0.43| 9.21|<LOD|<LOD 0.32|<LOD| 0| O
jewellery
without stone
38 Necklace |Chain 0.85| <LOD| 90.13| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
39 Ring Ring <LOD| 80.86| 11.62| <LOD| 0.41|<LOD|<LOD| <LOD|<LOD| 0| O
40 Necklace |Piece of 0.15| <LOD| 88.64 1.28| 8.92|<LOD|<LOD| <LOD|<LOD| 0| O
jewellery
40 Necklace |Balls 2 pcs. <LOD| <LOD| 14.48| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
41 Necklace |Piece of 0.38| <LOD| 76.88 1| 20.82|<LOD|< LOD 0.1|<LOD| 0| O
jewellery
41 Necklace |Chain <LOD| <LOD| 91.26| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
42 Necklace |Leaf 0.23| <LOD| 81.21 0.86 9.1/<LOD|<LOD| <LOD|<LOD| 0| O
42 Necklace |Chain 0.08/ <LOD| 70.81| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
43 Necklace |Piece of 1.58| <LOD| 64.97 1.36| 19.25|<LOD|<LOD| <LOD|<LOD| 0| O
jewellery
43 Necklace |Chain 2.05| <LOD| 80.29| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
44 Earring The sticks 1.62| <LOD 91| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
45 Bracelet Chain <LOD| <LOD| 52.63 0.14|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
46 Bracelet Flower 4.64| <LOD| 78.23 0.4| 10.89|<LOD|<LOD 0.07|<LOD| 0| O
46 Bracelet Bracelet 4.66| <LOD| 93.43| <LOD| 0.52|<LOD|<LOD| <LOD|<LOD| 0| O
46 Bracelet Catch 3.47| <LOD| 94.04| <LOD|<LOD|<LOD|<LOD 0.05|<LOD| 0| O
47 Bracelet Bracelet <LOD 2.17| 83.79| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
48 Necklace |Heart 0.95| <LOD| 84.92| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
48 Necklace |Chain 1.97| <LOD| 90.96| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
49 Bracelet Bracelet <LOD| <LOD|<LOD| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
50 Ring Ring <LOD| <LOD|<LOD| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
51 Earring Piece of <LOD 5.22| 84.11] <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O

jewellery bright
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side
52 Bracelet Bracelet 0.49| <LOD| 9555/ <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
53 Ankle chain |Round disc 0.84| <LOD| 76.21| <LOD| 0.03|<LOD|<LOD| <LOD|<LOD| 0| O
53 Ankle chain |Ball <LOD| <LOD| 855/ <LOD| 0.03|<LOD|<LOD| <LOD|<LOD| 0| O
53 Ankle chain |Chain 1.29| <LOD| 83.65| <LOD| 0.09|<LOD|<LOD| <LOD|<LOD| 0| O
54 Necklace |Charm 0.16| <LOD| 82.74 0.22| 9.06|<LOD|<LOD 0.3|<LOD| 0| O
54 Necklace |Chain <LOD| <LOD| 87.35] <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
55 Bracelet Bracelet <LOD| <LOD| 62.11|] <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
56 Necklace |Charm backside| 0.44| <LOD| 718 0.77| 26.14|<LOD|<LOD| <LOD|<LOD| 0| O
56 Necklace |Chain <LOD| <LOD| 97.53] <LOD| 0.06|<LOD|<LOD| <LOD|<LOD| 0| O
57 Earring Piece of <LOD| <LOD| 79.67 0.75| 16.56|<LOD|<LOD| <LOD|<LOD| 0| O
jewellery
backside
57 Earring Catch <LOD| <LOD| 90.43| <LOD| 0.13|<LOD|<LOD| <LOD|<LOD| 0| O
58 Ring The finger ring 0.87| <LOD| 93.6/ <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
59 Bracelet Bracelet <LOD| <LOD| 72.03| <LOD| 0.02|<LOD|<LOD| <LOD|<LOD| 0| O
60 Bracelet Bracelet <LOD| <LOD| 62.18] <LOD| 0.03|<LOD|<LOD| <LOD|<LOD| 0| O
61 Necklace  [Charm without |<LOD| <LOD| 90.02| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
stone
61 Necklace |Chain 0.42| <LOD| 81.84| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
62 Necklace |Charm 0.21| <LOD| 82.26 0.81| 15.62|<LOD|<LOD 0.23|<LOD| 0| O
62 Necklace |Chain <LOD| <LOD| 95.94| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
63 Necklace  |Charm without 0.32| <LOD| 84.36 0.27| 6.73|<LOD|<LOD| <LOD|<LOD| 0| O
stone
63 Necklace |Heart 0.13| <LOD| 93.56 0.2| 0.59(<LOD|<LOD| <LOD|<LOD| 0| O
63 Necklace |Chain 0.22| <LOD| 92.47| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
64 Earring Ball 0.38| <LOD| 96.79 1.26|< LOD|< LOD|< LOD 0.22|<LOD| 0| O
64 Earring Needle <LOD| <LOD| 83.99| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
65 Ring Ring <LOD| <LOD| 73.27 0.3|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
66 Bracelet Bracelet <LOD 193] 77.1] <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
66 Bracelet Catch <LOD 2.57| 70.87| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
66 Bracelet End pieces <LOD| <LOD| 8251| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
67 Necklace |Ball <LOD| <LOD| 95.44 0.95/<LOD|< LOD| < LOD 0.32|<LOD| 0| O
67 Necklace |Catch <LOD| <LOD| 83.03] <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
67 Necklace |Chain <LOD| <LOD| 91.73| <LOD| 0.02|<LOD|<LOD| <LOD|<LOD| 0| O
68 Ring Ring 0.37 7.7| 70.49 0.58| 14.35|<LOD|<LOD 0.24|<LOD| 0| O
69 Bracelet Bracelet <LOD 6.87| 88.73| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
69 Bracelet Butterfly <LOD| 3.09| 64.84 0.5|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
backside
70 Necklace |Charm 0.3 2.04| 61.37 0.26| 21.42|<LOD|<LOD 1.45|<LOD| 0| O
70 Necklace  |Cu-coloured 0.64 42| 83.17| <LOD 0.1|<LOD|<LOD| <LOD|<LOD| 0| O
chain
70 Necklace |Catch 0.98( 4.04| 48.63 2.59| 40.95|<LOD|<LOD| <LOD|<LOD| 0| O
71 Necklace |Heart <LOD| <LOD| 98.73| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
71 Necklace |Catch 0.41 2.61 74 2.69| 19.47|<LOD|<LOD| <LOD|<LOD| 0| O
71 Necklace |Chain <LOD 2.77| 8159| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
72 Ring The finger ring | 20.05| <LOD| 78.86/ <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
73 Bracelet Gold-coloured 0.3| <LOD| 56.46| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
side
74 Necklace |Heart <LOD| <LOD| 97.67 0.81|<LOD|< LOD|< LOD 0.15|<LOD| 0| O
74 Necklace |Chain <LOD| <LOD| 87.88)] <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
74 Necklace |Catch 0.26| <LOD| 81.67 1.92| 15.08|<LOD|<LOD| <LOD|<LOD| 0| O
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75 Bracelet Bracelet <LOD| <LOD| 88.43] <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
76 Necklace |Butterfly <LOD| <LOD| 90.44| <LOD| 231|<LOD|<LOD| <LOD|<LOD| 0| O
76 Necklace |Catch <LOD| <LOD| 91.99 155 4.07|<LOD|<LOD| <LOD|<LOD| 0| O
76 Necklace |Chain <LOD| <LOD| 8559| <LOD| 0.07|<LOD|<LOD| <LOD|<LOD| 0| O
77 Necklace |Heart leaf side |<LOD| <LOD| 65.5| <LOD| 2.24|<LOD|<LOD 0.05|<LOD| 0| O
7 Necklace |Catch <LOD| <LOD| 86.29 0.83] 0.52|<LOD|<LOD| <LOD|<LOD| 0| O
77 Necklace |Chain <LOD| <LOD| 79.79| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
78 Necklace |Heart leaf side |<LOD| <LOD| 60.54 0.15| 3.65|<LOD|<LOD| <LOD|<LOD| 0| O
78 Necklace |Catch 0.17| <LOD| 79.94 156 8.96|<LOD|<LOD| <LOD|<LOD| 0f O
78 Necklace |Chain <LOD| <LOD| 44.85| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
79 Necklace  |Flower <LOD| <LOD| 50.42| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
79 Necklace |Catch 1.31| <LOD| 60.21 3.14| 33.24|<LOD|<LOD 0.08|<LOD| 0| O
79 Necklace |Chain 1.89| <LOD| 89.88| <LOD|<LOD|<LOD| 0.05| <LOD|<LOD| 0| O
80 Necklace |Heart inner side| 0.35| <LOD| 60.8| <LOD| 22.35(<LOD|<LOD| <LOD|<LOD| 0| O
80 Necklace |Chain 0.3| <LOD| 74.61| <LOD| 0.03|<LOD|<LOD| <LOD|<LOD| 0| O
81 Necklace |Charm backside| 1.71| <LOD| 81.02 0.17| 3.23|<LOD|<LOD 0.98|<LOD| 0| O
81 Necklace  |Neck pin <LOD| <LOD| 87.15| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
81 Necklace |Catch 1.82| <LOD| 68.68 2.78| 23.28|<LOD|<LOD| <LOD|<LOD| 0| O
82 Necklace |Charm backside| 0.74| <LOD| 86.6 0.24| 3.25|<LOD|<LOD 0.78|<LOD| 0| O
82 Necklace |Catch 1.26| <LOD| 68.11 2.47| 25.82|<LOD|<LOD| <LOD|<LOD| 0| O
82 Necklace |Connecting 1.73| <LOD| 87.18| <LOD| 1..39|<LOD|<LOD 0.53|<LOD| 0| O
piece
83 Necklace |Heart <LOD| <LOD| 95.41 1.54|< LOD|< LOD|< LOD 0.22|<LOD| 0| O
83 Necklace |Catch <LOD 7.35| 78.44| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
83 Necklace |Chain <LOD 9.59| 815 0.21|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
84 Earring The sticks <LOD| <LOD| 77.22| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
84 Earring Star 0.69| <LOD| 94.26 0.32| 0.51|<LOD|<LOD| <LOD|<LOD| 0| O
85 Necklace |Charm backside 0.9| <LOD| 66.15 0.98| 30.06|<LOD|<LOD| <LOD|<LOD| 0| O
85 Necklace |Catch 1.03| <LOD| 69.99 2.22| 24.89|<LOD|<LOD| <LOD|<LOD| 0| O
85 Necklace |Chain 0.71] <LOD| 90.09| <LOD| 0.07|<LOD|<LOD| <LOD|<LOD| 0| O
86 Necklace |Charm <LOD 3.59| 88.48| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
86 Necklace |Chain <LOD| 18.23| 73.29| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
86 Necklace |Catch <LOD| 1258| 71.92| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
87 Bracelet Flower backside |< LOD| <LOD| 67.79| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
87 Bracelet Catch <LOD| <LOD| 89.76| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
87 Bracelet Chain 2.63| <LOD| 86.33| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
88 Ring Ring without <LOD| <LOD| 93.21 0.75|< LOD|< LOD| < LOD 4.08/<LOD| 0| O
stone
89 Earring Piece of <LOD| <LOD| 75.37| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
jewellery
89 Earring 2 needles <LOD| <LOD| 0.57| <LOD|<LOD|<LOD| 11.13] <LOD|<LOD| 0| O
90 Necklace |Large heart 0.28| <LOD| 82.14 0.57| 14.47|<LOD|<LOD| <LOD|<LOD| 0| O
backside
90 Necklace |Catch 0.27| <LOD| 15.77 1.69| 28.87|<LOD|<LOD| <LOD|<LOD| 0| O
91 Necklace |Large ball <LOD| <LOD| 64.77| <LOD| 0.02|<LOD|<LOD| <LOD|<LOD| 0| O
91 Necklace  |Small ball <LOD| <LOD| 6155 <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
91 Necklace |Chain 0/0.01612| 3.023/0.00589|0.0252 0| 0.058| 0.0261 000
92 Other Side with stone | 0.08| <LOD| 12.87| <LOD|<LOD|<LOD| 0.65| <LOD|<LOD| 0| O
93 Bracelet The side of <LOD| <LOD| 75.97| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
bracelet
94 Necklace |Heart <LOD| <LOD| 83.07| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
94 Necklace |Catch 0.33| <LOD| 34.85 3.07| 47.97|<LOD|<LOD| <LOD|<LOD| 0| O
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94 Necklace  |Small ball <LOD| <LOD| 90.26 0.37|<LOD|<LOD|<LOD| <LOD| 0.95 0|0
95 Necklace |Charm 0.66| <LOD| 94.28 0.14| 0.54|<LOD|<LOD| <LOD|<LOD| 0| O
95 Necklace |Chain 1.55| <LOD| 64.51| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
95 Necklace |Catch 151 <LOD| 18.88 7.26| 69.59|<LOD|<LOD| <LOD|<LOD| 0| O
96 Earring Backside and |<LOD| <LOD| 63.31 0.25| 15.14|<LOD 0.6 0.15|<LOD| 0| O
needle
96 Earring The side 0.21| <LOD| 70.9 0.36| 14.01|<LOD|<LOD 0.27|<LOD| 0| O
97 Bracelet Bracelet 0.28| <LOD| 84.53| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
98 Bracelet Bracelet <LOD| <LOD| 95.92| <LOD| 0.03|<LOD|<LOD| <LOD|<LOD| 0| O
98 Bracelet Twisted strings |[<LOD| <LOD| 94.83] <LOD| 0.04|<LOD|<LOD| <LOD|<LOD| 0| O
99 Earring Twisted rings 18.95| 45.12| 34.75| <LOD|<LOD|<LOD|<LOD 0.49|<LOD| 0| O
99 Earring Non-twisted 18.92 41.2| 37.87| <LOD|<LOD|<LOD|<LOD 0.64|<LOD| 0| O
part
100 Earring Backside of 0.31 2.73| 75.03 0.8| 18.16(<LOD|<LOD 0.2|<LOD| 0| O
charm
100 Earring Needles <LOD| 15.13| 65.12| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
101 Necklace |Backside of 0.44| <LOD| 8122 0.34| 258|<LOD|<LOD| <LOD|<LOD| 0| O
heart
101 Necklace |Chain 0.54| <LOD| 81.64| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
101 Necklace |Cone 0.51| <LOD| 82.52 0.3] 3.65|<LOD|<LOD| <LOD|<LOD| 0| O
102 Bracelet Metallic side <LOD| <LOD| 98.35] <LOD| 0.13|<LOD|<LOD| <LOD|<LOD| 0| O
103 Earring Bright side 0.08| <LOD| 8114 0.48| 5.41|<LOD|<LOD 0.08|<LOD| 0| O
103 Earring Chains <LOD| <LOD| 93.83] <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
104 Bracelet Chain without |<LOD| <LOD| 86.89| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
leather
104 Bracelet Heart <LOD| <LOD| 97.58 0.91|<LOD|< LOD|<LOD 0.19|<LOD| 0| O
104 Bracelet Pins 0.17| <LOD| 82.63 0.63| 14.48|<LOD|<LOD| <LOD|<LOD| 0| O
105 Ring Metallic side <LOD| <LOD| 96.16 0.63 2.3|<LOD|<LOD| <LOD|<LOD| 0| O
106 Earring Discs <LOD| 94.05| 0.08| <LOD| 0.09|<LOD|<LOD 551|<LOD| 0| O
106 Earring Thread <LOD 93.8| 6.15| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
107 Bracelet Chain with balls| 1.49| <LOD| 88.59 0.71| 3.86|<LOD|<LOD 0.17|<LOD| 0| O
108 Bracelet Side with stone |[<LOD| 4.47| 74.22| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
108 Bracelet Metallic side <LOD 2.83| 72.23| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
109 Earring Star golden side 0.2| <LOD| 79.46 0.21|<LOD|< LOD|<LOD| <LOD|<LOD| 0| O
109 Earring Thread <LOD| <LOD| 70.54| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
110 Earring Rings 6.88| 87.88| 4.29| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
110 Earring holders with 3.55| 89.47| 4.99| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
balls
11 Bracelet Golden edge 0.73| <LOD| 65.29| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
112 Earring Thread thick 8.43| 85.75| 5.04| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
112 Earring Thin thread 13.18| 81.24| 4.32| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
catch
113 Bracelet Chain <LOD| <LOD| 59.92| <LOD| 3.02|<LOD|<LOD| <LOD|<LOD| 0| O
113 Bracelet Golden balls 17.55| <LOD| 57.74| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
114 Earring Side and needle [<LOD| 92.93| 4.87| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
115 Ring The finger ring 16.6| <LOD| 80.4| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| 0O
116 Bracelet Catch <LOD| 40.66| 42.76| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
116 Bracelet Backside of <LOD| 10.79| 459| <LOD| 0.56|<LOD|<LOD 0.43|<LOD| 0| O
flower and
chain
116 Bracelet Chain <LOD| 20.36| 74.61| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
117 Bracelet Catch <LOD| 2.76| 76.09| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
117 Bracelet Discs etc. <LOD| <LOD| 92.47| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
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117 Bracelet Chain with ball |<LOD 3.73| 77.89 0.26|<LOD|<LOD|<LOD| <LOD| 0.86| 0| O
118 Bracelet Bracelet 0.85| <LOD| 79.15| <LOD| 0.03|<LOD|<LOD| <LOD|<LOD| 0| O
119 Ring 0] 0.0005|0.2844| 0.0006|0.0055 0/0.0487|0.00138 (0] o] 0]
120 Earring Large disc 1.85| 88.33] 0.58| <LOD|<LOD|<LOD|<LOD 7.65|<LOD| 0| O
120 Earring Small disc 8.06| 84.03] 0.41] <LOD|<LOD|<LOD|<LOD 6.42|<LOD| 0| O
120 Earring Thread 4388 90.24| 259| <LOD|<LOD|<LOD|<LOD 0.32|<LOD| 0| O
121 Earring Large flower 2.23| 91.66/ 5.76| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
121 Earring Small flowers 1.8| 79.06| 14.04| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
121 Earring Thread 31.44| <LOD| 46.44| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
122 Bracelet Royal crown 6.98| 86.06| 4.16|] <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
123 Ring Finger ring 1.2 5.92| 81.45| <LOD| 0.06|<LOD|<LOD| <LOD|<LOD| 0| O
124 Necklace |Catch 0.16| <LOD| 85.07 1.85| 9.89|<LOD|<LOD| <LOD|<LOD| 0| O
124 Necklace |Chain <LOD| <LOD| 91.81| <LOD| 0.03|<LOD|<LOD| <LOD|<LOD| 0| O
125 Ring Finger ring <LOD 2.83| 913 0.24 1.2|<LOD|<LOD| <LOD|<LOD| 0| O
126 Earring Hearts <LOD| 94.45| 4.45 <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
126 Earring Needles <LOD| 93.47| 4.44| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
127 Other Finger ring 0.82| 93.58| 4.35| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
128 Piercing Navel stick <LOD| <LOD| 2.02| <LOD|<LOD|<LOD| 14.37| <LOD|<LOD| 0| O
128 Piercing Large ball <LOD| <LOD| 76.49 0.46|<LOD|< LOD| < LOD 0.13|<LOD| 0| O
without stone
128 Piercing Charm backside [< LOD| <LOD| 79.71| <LOD| 0.07|<LOD|<LOD| <LOD|<LOD| 0| O
129 Earring Needles 0.21| <LOD| 6.61| <LOD| 0.45/<LOD|<LOD| <LOD|<LOD| 0| O
130 Earring Needles <LOD| <LOD| 3553 <LOD| 121|<LOD|<LOD| <LOD|<LOD| 0| 0O
131 Bracelet Bracelet without| 0.77| <LOD| 98.72| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
stone
132 Bracelet Bracelet <LOD| <LOD| 62.63] <LOD| 0.04|<LOD|<LOD| <LOD|<LOD| 0| O
133 Ring Finger ring <LOD| 99.19| 0.8l <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
134 Necklace  |Butterfly 0.3] 40.53| 11.17 0.77| 24.81|<LOD|<LOD 3.23|<LOD| 0| O
134 Necklace |Chain <LOD| 12.38| 72.06| <LOD| 0.03|<LOD|<LOD| <LOD|<LOD| 0| O
134 Necklace |Catch <LOD| 27.56| 45.11] <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
135 Earring Chain <LOD| <LOD| 43.07| <LOD| 0.03|<LOD|<LOD| <LOD|<LOD| 0| O
135 Earring Needles <LOD| <LOD| 61.93] <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
136 Other Charm 0.22| 9.98| 63.68 0.98| 14.19|<LOD|<LOD| <LOD|<LOD| 0| O
136 Other Disc 0.39| 10.35| 42.05 0.3] 33.49|<LOD|<LOD| <LOD|<LOD| 0| O
137 Necklace |Flower metal <LOD 5.03| 87.29| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
137 Necklace |Chain <LOD| 30.39| 67.58| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
138 Necklace  |Charm from <LOD 21.8| 4.55 0.7 1.77|<LOD|<LOD| <LOD|<LOD| 0| O
behind
138 Necklace |Chain <LOD| <LOD| 0.56| <LOD|<LOD|<LOD| 17.43| <LOD|<LOD| 0| O
138 Necklace |Catch <LOD| 9.72 0.6 154| 2.13|<LOD|<LOD| <LOD|<LOD| 0| O
139 Necklace  |Chain 0.12| <LOD| 36.05| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
139 Necklace |Catch 0.29| <LOD| 45.92 1.84| 8.33|<LOD|<LOD| <LOD|<LOD| 0| O
140 Earring Silver-coloured 0.91| <LOD| 87.74| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
area
140 Earring Catch 5.23| <LOD| 83.49| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
140 Earring Golden area 3.84| <LOD| 84.86| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
141 Ring Ring <LOD| <LOD| 0.84| <LOD|<LOD|<LOD| 1558 <LOD|<LOD| 0| O
142 Bracelet Catch pin 0.21| <LOD| 79.26 0.88| 13.07|<LOD|<LOD| <LOD|<LOD| 0| O
142 Bracelet Star <LOD| <LOD| 95.32 0.51|< LOD|< LOD| < LOD 0.16|<LOD| 0| O
142 Bracelet Chain <LOD 2.1| 89.14| <LOD|<LOD|<LOD|<LOD 0.12|<LOD| 0| O
143 Bracelet Bracelet <LOD| 6.66] 91.71 0.18 0.4/|<LOD|<LOD| <LOD|<LOD| 0| O
144 Earring Piece of <LOD| <LOD| 83.87| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
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144 Earring Needles with 411 87.63] 4.87| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
balls
145 Earring Rings 1.93| <LOD| 20.27| <LOD| 0.09|<LOD|<LOD| <LOD|<LOD| 0| O
146 Bracelet Bracelet <LOD| <LOD| 65.26/ <LOD| 0.02|<LOD|<LOD| <LOD|<LOD| 0| O
147 Bracelet Bracelet <LOD| <LOD| 75.2| <LOD| 0.02|<LOD|<LOD 0.06/<LOD| 0| O
147 Bracelet Catch 0.24| <LOD| 50.27 2.46| 20.23|<LOD|<LOD| <LOD|<LOD| 0| O
147 Bracelet Eye <LOD| <LOD| 81.32| <LOD| 0.32|<LOD|<LOD| <LOD|<LOD| 0| O
148 Ring The finger ring 0/0.02511| 1.599| 0.0006|0.0282 0]0.0449|0.00267 0/ 0|0
149 Bracelet Bracelet 0.14| <LOD| 76.75| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
149 Bracelet Edge protector 0.16/ <LOD| 79.66| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
149 Bracelet Backside of <LOD| <LOD| 85.81| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
bracelet
150 Bracelet Charm <LOD| <LOD| 63.69| <LOD| 125/<LOD|<LOD| <LOD|<LOD| 0| O
151 Bracelet Clover charm 0.28( <LOD| 7.43 1.53| 49.18|<LOD|<LOD| <LOD|<LOD| 0| O
from behind
151 Bracelet Chain <LOD| 0.29| 14.28| <LOD| 0.04/<LOD|<LOD| <LOD|<LOD| 0| O
151 Bracelet Catch <LOD| 0.39| 10.52 3.3| 25.79|<LOD| < LOD 0.22|<LOD| 0| O
152 Ring Bright ring <LOD| <LOD| 95.42| <LOD| 0.13|<LOD|<LOD| <LOD|<LOD| 0| O
152 Ring Matt ring <LOD| <LOD| 94.55| <LOD| 0.16|<LOD|<LOD| <LOD|<LOD| 0| O
153 Earring Needles <LOD| <LOD| 66.54| <LOD| 0.05|<LOD|<LOD| <LOD|<LOD| 0| O
153 Earring Connecting link | 0.25| <LOD| 69.65 2.83] 18.1|<LOD|<LOD| <LOD|<LOD| 0| O
153 Earring Chains <LOD| <LOD| 90.12| <LOD| 0.09|<LOD|<LOD| <LOD|<LOD| 0| O
154 Bracelet Bracelet <LOD| <LOD| 36.18| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
155 Earring Ring 0.09| <LOD| 89.32| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
155 Earring Needles <LOD| <LOD| 86.71| <LOD|<LOD|<LOD| 172 <LOD|<LOD| 0| O
155 Earring Catch <LOD| <LOD| 65.46| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
156 Earring Backside and |<LOD| <LOD| 32.95 0.78 75|<LOD|<LOD| <LOD|<LOD| 0| O
needle
157 Ankle chain |Catch <LOD 455 81.78| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
157 Ankle chain |Disc <LOD| 456| 72.88) <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
158 Ankle chain |Feet <LOD| <LOD| 43.27| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
158 Ankle chain |Chain <LOD| <LOD| 41.63] <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
158 Ankle chain |Catch <LOD| <LOD| 39.33| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
159 Necklace |Heart backside |<LOD| <LOD| 95.36 0.45| 0.88|<LOD|<LOD| <LOD|<LOD| 0| O
159 Necklace |Chain <LOD| <LOD| 9331 <LOD| 0.13|<LOD|<LOD| <LOD|<LOD| 0| O
159 Necklace |Catch <LOD| <LOD| 57.76 3.39| 31.22|<LOD|<LOD 0.16/<LOD| 0| O
160 Bracelet Metallic side <LOD| <LOD| 6591| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
161 Bracelet Bracelet <LOD| <LOD| 66.95| <LOD| 0.13|<LOD|<LOD 0.13|<LOD| 0| O
162 Ring Finger ring <LOD| <LOD| 69.13| <LOD| 0.07|<LOD|<LOD| <LOD|<LOD| 0| O
163 Piercing Ring with ball |<LOD| 94.17| 3.44| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
164 Piercing Heart backside |<LOD 4.73| 40.17 1] 0.11|<LOD| 9.3| <LOD|<LOD| 0| O
164 Piercing Ball <LOD| <LOD|<LOD| <LOD|<LOD|<LOD| 16.56| <LOD|<LOD| 0| O
165 Necklace |Charm from <LOD 93.4| 3.49| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
behind
165 Necklace |Chain <LOD| 92.22| 3.12| <LOD| 0.06|<LOD|<LOD| <LOD|<LOD| 0| O
165 Necklace |Catch <LOD| 92.72| 3.7l <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
166 Earring Rings 40.54| 56.21| 0.43] <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
166 Earring Catches 33.61| 63.59| 0.83] <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
167 Earring Butterflies 1.4| <LOD| 64.52| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
167 Earring Threads 47.36 3.21| 41.84| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
168 Ankle chain |Heart 4,75 90.46| 3.15| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
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168 Ankle chain |Chain 2.64| 90.68| 3.39] <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
168 Ankle chain |Catch 3.87| 88.25| 5.85| <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
169 Ankle chain |Heart 0.64 2.7| 19.56 0.51] 0.36|<LOD|<LOD| <LOD|<LOD| 0| O
169 Ankle chain |Chain <LOD| <LOD| 53.48| <LOD|<LOD|<LOD| 0.05| <LOD|<LOD| 0| O
169 Ankle chain |Catch 0.28| <LOD| 69.17 1.97 12|< LOD|< LOD| <LOD|<LOD| 0| O
170 Bracelet Golden pattern |<LOD| <LOD| 62.35 0.26] 0.02|<LOD|<LOD| <LOD|<LOD| 0| O
coate
170 Bracelet The side of <LOD| <LOD| 61.66/ <LOD|<LOD|<LOD|<LOD| <LOD|<LOD| 0| O
bracelet




Appendix B: Note on "Content of
undesirable heavy metal in precious
metals jewelleries”

In the project ”Survey and health assessment of chemical substances in
jewelleries™ it is suggested that the purchases of the jewelleries are focused
towards the cheaper qualities of metal jewelleries with and without a content
of precious metal. The argument of not including the more expensive
“precious metals jewelleries” in the survey is that these are subject to control
by the Precious Metal Assay and Inspection and are not expected to contain
heavy metals at a problematic level.

The present note has the purpose to present the information which the
Danish assay office already has regarding the content of undesirable heavy
metals (primarily lead and cadmium) in precious metal jewelleries. Thus the
note functions as a presentation to the decision whether precious metal
jewelleries shall be included or excluded in the project.

What are precious metal jewelleries?

In the project the definition precious metal jewelleries covers genuine gold
and silver jewelleries as well as jewelleries of platinum and palladium.
According to the law these genuine jewelleries must have a “Fineness mark”
telling what the content of precious metal in the good is, calculated in
thousandth parts (per thousand), as well as a signature stamp informing
about the person/company who has produced or imported the good. Foreign
goods may be stamped with a so-called convention stamp which means that
no Danish signature stamp is required. Furthermore, small goods of gold
(below 1 gram) and silver (below 3 gram) are excluded from the
requirements on stamping but they are not excluded from the requirements
regarding control.

According to the legislation a genuine gold jewellery must contain at least 333
per thousand gold while a genuine silver jewellery must contain at least 800
per thousand silver. For jewelleries of platinum the content must be at least
850 per thousand platinum while jewelleries of palladium must contain at
least 500 per thousand palladium. Goods with lower fineness are not allowed
to be marketed as goods of precious metal. Furthermore applies that the
fineness of precious metal in all parts must correspond to the stamped.

Besides gold, the gold alloys, for use in jewelleries, consist typically of silver,
copper, zinc, nickel and/or palladium while besides silver, the silver alloys
consists typically of copper. The alloy metals applied in platinum and
palladium can be copper, silver, chromium, cobalt and tungsten. An alloy
means a metallic material which does not consist of a only one type of metal
but on purpose is added (by melting) one or several elements to reach certain
material properties, e.g. more strength or hardness. A coating means a layer
of a material upon another material, e.g. gold on a brass ring.
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The Danish assay office’s test of precious metal jewelleries

FORCE Technology’s independent certification organ FORCE-Dantest
CERT is selected as Precious metal control in Denmark and controls that the
provisions of the law are fulfilled. This is done through unannounced visits at
the companies which prepare and deal with goods of precious metals.
According to the legislation the place of sale is responsible for the content of
precious metal in the goods.

On average about 3000 samples are made yearly. The samples are tested
whether the content of precious metal is in accordance with the stamped. The
tests are primarily for the content of gold, silver, platinum and palladium.
Among the tested goods are metals for all kinds of precious metal jewelleries
produced in or imported to Denmark.

As the Danish assay office primarily analyzes for the content of precious
metals we have as a supplement chosen to carry out a small survey among
Danish precious metal wholesalers as well as companies who buy used
precious metal for refining. This survey had the purpose to clarify to which
extent these companies experience a problem with the content of undesirable
heavy metals (primarily lead and cadmium) in their products.

Survey at precious metal companies

The Danish assay office holds a list of companies who act in the Danish
precious metal trade. From this list the following 14 companies were
contacted by phone:

e Two companies working with regaining of used precious metals.

e Four companies who are suppliers of raw materials and semi-
products to the precious metal industry in Denmark.

e Three companies who make their own meltings for production of
alloys in precious metals.

e Five companies who deal with goods produced by others, often
purchased abroad.

The companies who through melting produced their own alloys could inform
that silver alloys consist of Ag and Cu while a gold alloy typically consisted of
Au, Ag, Cu, Zn, Ni or Pd plus perhaps Pt, Ir or Rh. Thus they could inform
that they did not have a content of undesirable heavy metals in their
products. A single company informed that a content of Pb and Cd was
undesirable in their production as the material properties became undesirable
due to among other things formations of cracks.

Suppliers of raw materials and semi-products informed that their alloys
consisted of the same elements as informed above even though there were a
few factory secrets of which there was no knowledge in Denmark. One of the
raw material suppliers told that from this company, materials for hard-
soldering containing Cd were sold but this was legal under the given
circumstances. All in all the assessment was that suppliers of raw materials
and semi-products for the Danish precious metal industry did not experience
a problem with content of undesirable heavy metals in their products.



Companies who purchased used metal, including precious metals, could not
inform which elements besides the already mentioned that could appear in
material originating from precious metal jewelleries and their production.

Importers of finished goods from abroad did only relate themselves to the
content of Ni or more correctly to emission of Ni which the legal requirement
deals with. They had no clear knowledge of whether their materials contained
other kinds of elements.

Thus the survey targeting the companies indicates that companies who
themselves produce goods for the precious metal industry in Denmark do not
generally experience problems with the content of undesirable heavy
materials in precious metal jewelleries. The remaining companies (importers
and companies working with regaining) could not right away comment
whether their products contained undesirable heavy metals.

Finally it can be mentioned that in general the companies had not heard
about this kind of problems before, but they had heard that there might be
problems related to the content of for instance Cd in cheaper jewelleries
imported from the East.

Preliminary screening of 94 metal bijouterie jewelleries

At present we have carried out XRF screenings on 94 purchased metal
bijouterie jewelleries. This first screening indicate that there is a
proportionally large content of Pb in about 1/3 of all analyzed jewellery parts
as well as a content of Cd and in some cases even Hg in a small selection of
the jewelleries. Thus this preliminary result confirms the hypothesis that it is
in the cheaper metal bijouterie the problems with a content of undesirable
heavy metals occur.

Conclusion

The survey indicated that the Danish companies in the precious metal trade
do not experience a problem with a content of undesirable heavy metals in
products related to precious metal jewelleries. However, based on the survey,
it cannot be excluded that heavy metals like Pb and Cd can be found in raw
materials and finished goods as it is not possible to analyze for these metals in
the Danish value chain for precious metal, with exception of a few special
cases.

However, our assessment is that possible problems with precious metal
jewelleries will be of a substantial smaller scope than the problems with the
cheaper jewelleries and therefore we maintain our proposal of not including
precious metal jewelleries in the survey. However, FORCE Technology is
open for making analyses of selected jewelleries, for instance small pieces of a
gold and silver chain as a purchase of such products does not influence the
budget unnecessarily and at the same time the same analyses as for the
cheaper jewelleries can be made. However, it must be stressed that such a
screening will only cover a very small part of the total market of precious
metal jewelleries.
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Appendix C: DST categorization of
jewelleries

Jewelleries on the market in Denmark can statistically be divided into a
number of categories. Eurostat and Statistics Denmark use the following

codes:

1. Jewelleries of precious metals, with a sub-division in seven categories
(7113xxxx, 7114xxxx and 7115xxxx). The seven categories, which
are not described in details here, include products of gold, silver,
platinum, precious stones, semiprecious stones and pearls. These
types of jewelleries are in general placed under rules in the
professional jewellery industry and the content of metal is controlled
by the Danish assay office.

2. Bijouterie (custom jewellery), which also can be divided into a
number of sub-categories:

a.

Bijouterie goods (except sleevelinks and collar studs) of base
metals which might be coated with precious metals and which
contain parts of glass (7117 1910). Text on goods: "Bijouterie
goods of base metals with parts of glass with exception of
sleevelinks and collar studs™

Bijouterie (except sleevelinks and collar studs) of base metals
which might be coated with precious metals, without parts of
glass (7117 1991). Text on goods:”Bijouterie goods of base
metals, without parts of glass, gold-coated, silver-coated or
platinum-coated”

Bijouterie of artificial metals which are not coated with
precious metal (7117 1999). Text on goods: ”Bijouterie
goods of base metals, without parts of glass, not gold-coated,
silver-coated or platinum-coated”

Bijouterie of other materials than base metals (e.g. leather,
plastic, wood, horn etc.) (7117 9000). Text on goods:
”Bijouterie goods, except base metals”

Sleevelinks and collar studs of base metals, with possible
coating of precious metal (7117 1100). Text on goods:
”Bijouterie goods of base metals, also silver-coated, gold-
coated or platinum-coated, sleevelinks and collar studs”
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Appendix D: Amount of jewelleries on the market in Denmark

Import and export of jewelleries from all countries (extracts from Statistics Denmark)

Product codes

71131100
71131900
71141100

71141900
71142000
71159010
71159090

71171100
71171991
71179000
71171910
71171999

Jeweller silver, also gilted or platinum-coated or coated with other precious metals

Jeweller precious metals, except silver, also silver-coated, gilted or coated with

Silverware, also gilted, platinum-coated or coated with other precious metals

Gold/silverware of precious metal, not silver, also silver-coated, gilted, platinum-coated, coated
with

Gold and silverware including parts of precious metal duble on base metals

Precious metal items, except catalysts, jeweller-, gold and silverware including parts

Precious metal duble items, except catalysts, jeweller-, gold and silverware including parts
Bijouterie products of base metals, also silver-coated, gold-coated or platinum-coated, sleevelinks and
studs

Bijouterie products of base metals, without parts of glass, gilted, silver-coated or platinum-coated
Bijouterie products, except base metals

Bijouterie products of base metals with parts of glass, except sleevelinks and studs

Bijouterie products of base metals, without parts of glass, not gilted, not silver-coated or platinum-coated

Total of all jewelleries

Total - Jewelleries

Total — Bijouterie products with precious metals
Total - Bijouterie products without precious metals
Total - Non-metal bijouterie products

2005
Import

0

0

0

0
11892
4051
5969

1802
383520
282229
137603
242734

1069800

21912
385322
380337
282229

2005
Export
0

o

0

0

3118
131780
2410

106
27385
265429
15143
53112

498483

137308
27491
68255

265429

8774
-127729
3559

1696
356135
16800
122460
189622

571317

-115396
357831
312082

16800
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Product
codes
7113110000
7113190000
7114110000
7114190000

7114200000
7115901000
7115909000
7117110000
7117199100
7117900000
7117191000
7117199900

The industry’s sale of jewelleries in Denmark (extracts from Statistics Denmark)

2005
Jeweller silver, also gilted or platinum-coated or coated with other precious metals 1235.743
Jeweller precious metals, except silver, also silver-coated, gilted or coated with 338.974
Silverware, also gilted, platinum-coated or coated with other precious metals 414.18
Gold/silverware of precious metal, not silver, also silver-coated, gilted, platinum-coated, coated with 0
Gold and silverware including parts of precious metal duble on base metals 0
Precious metal items, except catalysts, jeweller-, gold and silverware including parts 0
Precious metal duble items, except catalysts, jeweller-, gold and silverware including parts 0
Bijouterie products of base metals, also silver-coated, gold-coated or platinum-coated, sleevelinks and studs 0
Bijouterie products of base metals, without parts of glass, gilted, silver-coated or platinum-coated 0
Bijouterie products, except base metals 19439
Bijouterie products of base metals with parts of glass, except sleevelinks and studs 0
Bijouterie products of base metals, without parts of glass, not gilted, not silver-coated or platinum-coated 0
Total sale of jewelleries 21427.9
Total — own jeweller products in Denmark 1988.897
Total - own bijouterie products with precious metals 0
Total — own non-metal bijouterie 19439
Total - own bijouterie products without precious metals 0

kg
kg
kg
gram
not
accessible
kg
kg
kg
kg
kg
kg
kg

kg

kg
kg
kg
kg



009
010
011
400
700
701
706
720
724
728
732
736
740

IMPORT

Greece
Portugal
Spain

USA (1992-)
Indonesia
Malaysia
Singapore
China

North Korea
South Korea
Japan
Taiwan
Hong Kong

TOTAL TOTAL

Bijouterie —

Jeweller precious metal
0 0
0 0
2 97
931 1209
79 59
0 0
2 3
11761 338813
0 0
545 11209
815 16
0 5148
2289 7120

TOTAL
Bijouterie - non
metal
4
84
41
2142
3344
137
73
143626
0
2375
90
4310
20384

TOTAL
Bijouterie - without
precious metal

NB: This represents the 13 countries from where the main part of the imported jewelleries comes.

o

164
1224
955

8

25
152516
0
5944
18
3180
18725

kg
kg
kg
kg
kg
kg
kg
kg
kg

kg
kg
kg
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Product
codes
71131100
71131900
71141100

71141900
71142000
71159010
71159090

71171100
71171991
71179000
71171910
71171999

Import from Chinain 2005

Jeweller silver, also gilted or platinum-coated or coated with other precious metals

Jeweller precious metals, except silver, also silver-coated, gilted or coated with

Silverware, also gilted, platinum-coated or coated with other precious metals

Gold/silverware of precious metal, not silver, also silver-coated, gilted, platinum-coated, coated
with

Gold and silverware including parts of precious metal duble on base metals

Precious metal items, except catalysts, jeweller-, gold and silverware including parts

Precious metal duble items, except catalysts, jeweller-, gold and silverware including parts
Bijouterie products of base metals, also silver-coated, gold-coated or platinum-coated, sleevelinks and
studs

Bijouterie products of base metals, without parts of glass, gilted, silver-coated or platinum-coated
Bijouterie products, except base metals

Bijouterie products of base metals with parts of glass, except sleevelinks and studs

Bijouterie products of base metals, without parts of glass, not gilted, not silver-coated or platinum-coated

Total jewelleries

Total - Jewelleries

Total - Bijouterie with precious metals
Total - Bijouteri without precious metaller
Total - Non-metal bijouterie

Import

o

0
0

0
10122
1325
314

414
338399
143626

10524
141992

646716

11761
338813
152516
143626

Export

[oNeNe]

O O oo

6724

315

7044

320
6724

Imp -
Exp

o

0
0

0
10122
1325
314

414
338399
136902

10519
141677

639672

11761
338813
152196
136902

kg
kg
kg

kg
kg
kg
kg

kg
kg
kg
kg
kg

kg

kg
kg
kg
kg



Appendix E: Banned azo-dyes

According to Stat. Ord. 755 of 15.08.2003 import and sale of textile and
leather goods which can get into direct contact with the skin or oral cavity for
a longer period at humans is banned if they are dyed with the following azo-

dyes:
CAS-number Index EF number | Substance Banned
number from
Not allocated 611-070-00-2 | 405-665-4 Mixture of: 30 June
2004

Constituent 1:
CAS-n0.: 118685-33-9
C39H23CICrN70O
12 S.2Na

Constituent 2:
C46H30CrN100O
20S 2 .3Na

dinatrium (6-(4-
anisidino)-3-sulfonato-
2-(3,5-dinitro-2-
oxidophenylazo)-1 -
naphtholato)(1-(5-
chloro-2-
oxidophenylazo)-2-
naphtholato)chromate

()

trinatriumbis(6-(4-
anisidino)-3-sulfonato-
2-(3,5-dinitro-2-
oxidophenylazo)-1 -
naphtholato)chromate

1)
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Appendix F: Aromatic amines
regulated acc. to Stat. Ord. 755 of
15.08.2003

The table below shows an overview over the aromatic amines which
according to Stat. Ord. 755 of 15.08.2003 are banned in concentrations
above 30 ppm in finished goods including dyed parts.

CAS number | Index number EF number Substance

1 [92-67-1 612-072-00-6 202-177-1 biphenyl-4-ylamine
4-aminobiphenyl
xenylamine

2 [92-87-5 612-042-00-2 202-199-1 benzidine

3 [95-69-2 202-441-6 4-chloro-o-toluidine

4 |91-59-8 612-022-00-3 202-080-4 2-naphthylamine

5 ]97-56-3 611-006-00-3 202-591-2 0-aminoazotoluene
4-amino-2',3-dimethylazobenzene
4-o-tolylazo-o-toluidine

6 |[99-55-8 202-765-8 5-nitro-o-toluidine

7 |106-47-8 612-137-00-9 203-401-0 4-chloroaniline

8 |615-05-4 210-406-1 4-methoxy-m-phenylenediamine

9 [101-77-9 612-051-00-1 202-974-4 4,4'-methylenedianiline
4,4'-diaminodiphenylmethane

10 [91-94-1 612-068-00-4 202-109-0 3,3'-dichlorobenzidine
3,3'-dichlorobiphenyl-4,4'-diamine

11 [119-90-4 612-036-00-X 204-355-4 3,3'-dimethoxybenzidine
o-dianisidine

12 [119-93-7 612-041-00-7 204-358-0 3,3"-dimethylbenzidine
4,4'-bi-o-toluidine

13 |838-88-0 612-085-00-7 212-658-8 4,4'-methylenedi-o-toluidine

14 [120-71-8 204-419-1 6-methoxy-m-toluidine
p-cresidine

15 [101-14-4 612-078-00-9 202-918-9 4,4'-methylene-bis-(2-chloro-
aniline)
2,2'-dichloro-4,4'-methylene-
dianiline

16 |101-80-4 202-977-0 4,4'-oxydianiline

17 [139-65-1 205-370-9 4,4'-thiodianiline

18 |95-53-4 612-091-00-X 202-429-0 o-toluidine
2-aminotoluene

19 |95-80-7 612-099-00-3 202-453-1 4-methyl-m-phenylenediamine

20 [137-17-7 205-282-0 2,4, 5-trimethylaniline

21 [90-04-0 612-035-00-4 201-963-1 o-anisidine
2-methoxyaniline

22 |60-09-3 611-008-00-4 200-453-6 4-amino azobenzene’
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Appendix G: The requirements of
the Toys Statutory Order on
maximum release of heavy metals

According to the Toys Statutory Order applies that the bioavailability per day
must not exceed the following limits due to the use of toys:

0,2 micro g antimony
0,1 micro g arsenic
25,0 micro g barium
0,6 micro g cadmium
0,3 micro g chromium
0,7 micro g lead

0,5 micro g mercury
5,0 micro g selenium

or other values which can be specified for these or other substances through
community decisions, which are prepared on a scientific basis. Bioavailability
means release of soluble substances which have significant toxicological
importance.
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Appendix H: Samples where double

tests varied

In the table below the results from the migrations analyses of the 25 jewellery
parts are presented. Values with < ahead indicate samples where migration
did not take place in a concentration which exceeded the detection limit. In
cases where two values are presented (e.g. 93/540), the two values represent
results belonging to the two double tests. The reason why both are presented

is that the value varied with more than 50%. Other values represent an
average of the two double tests.

Sample | Description As | Ba | cd | ¢ | cu| Hg | Ni [ Pb | sb | se
no. Unit: ug/g
169.1 Pendant <25 | <10 | <0.25 | <0.25| 0.2/ | <13 | 0.5/ 17 <25 <3
11 23
164.1 Heart <25 | <1.0 | <0.25 | <0.25 2.6 <13 | <05 | 2/4 | <25 <3
backside
152.2 Matt ring <25 | <10 | <025 | <025 | 046 | <1.3 | <05 | <25 | <25 <3
138.1 Charm from <25 | <1.0 2.4 <0.25 | 057 | <1.3 | <05 | 150/ | <25 <3
behind 210
136.2 Plate <25 | <1.0 1.2 <0.25 | 0.81 | <1.3 | <0.5| 100 <25 <3
130.1* | Needles <250 | <100 | <25 <25 25/ | <130 | <50 | <250 | <250 | <300
1300
125.1 Finger ring <25 | <10 | 086 | <0.25| 073 | <1.3 |05/ | 93/ | <25 <3
29 540
107.1 Chain with <25 | <1.0 | <0.25 | <0.25 53 <13 | <05 | <25 | <25 <3
balls
101.3 Cone <25 | <10 | <025 | <025 | 16/ | <1.3 | 05 | <25 | <25 <3
34
101.1 Backside of <25 | <10 | <025 | <0.25| 1.5 <1.3 | <05 73 <2.5 <3
heart
99.2* Non-twisted <10 | <5.0 1 <1 150/ <6 <2 <10 <10 <12
part 220
99.1 Twisted rings | <25 | <1.0 | <0.25 | <0.25 | 160 | <1.3 | <05 | <25 | <25 <3
95.3 Catch <25 | <1.0 | <0.25 | <0.25 | 3.3 <13 | <05 | 250 | <25 <3
911 Large ball <25 | <10 | <0.25 | <0.25 | 26/ | <1.3 | 90/ | <25 | <25 <3
160 210
91.3 Chain <25 | <10 | <0.25 | <0.25 | 16/ | <1.3 13 <25 | <25 <3
28
88.1 Ring without | <25 | <1.0 | 0.6/ | <0.25 | 2.3 <13 | <05 | 2/5 | <25 <3
stone 16
70.3 Catch <25 | <10 | <025 | <025 | 15 <1.3 | <05 | 140 | <25 <3
70.1 Charm <25 | <1.0 0.31 | <025 | 050 | <13 | <05 | <25 | <25 <3
68.1 Ring <25 | <1.0 3.8 <0.25 | 0.89 | <1.3 | <05 | 140 | <25 <3
62.1 Charm <25 | <1.0 3.0 <0.25 | 0.67 | <1.3 | <0.5 39 <25 <3
60.1 Bracelet <25 | <10 | <0.25 | <0.25 | 3.4 <13 | <05 | <25 | <25 <3
56.1 Charm <25 | <1.0 | <0.25 | <0.25 | 21 <1.3 | <05 | 23/ | <25 <3
backside 64
38.1 Jewellery <25 | <1.0 12 <0.25 | 059 | <13 | <05 | 220 | <25 <3
without stone
26.2 Catch <25 | <10 | <0.25 | <0.25| 044 | <13 | <05 | <25 | <25 <3
6.1 Angle <25 | <10 21 <0.25 | 0.30 | <1.3 | <05 6/ <25 <3
160

Samples with adjusted detection limit due to reduced sample size.
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Appendix I: Results from screening

of textile necklaces

In the table below the results from the screening of the 62 textile necklaces

are presented:

Colour in the

Degree of colouring

Textile water Shade of (1 =weak; 2 = medium; 3 =
jewellery no. | (1 =yes; 0=no) | colour strong). Visual assessment
T-1 1 brown 3
T-2 1 yellow 1
T-3 0 - -
T-4 1 yellow 3
T-5 1 dark green 3
T-6 1 black 3
T-7 1 turquoise 3
T-8 0 - -
T-9 1 yellow 1
T-10 1 red 3
T-11 1 turquoise 3
T-12 1 blue 3
T-13 1 red 2
T-14 1 yellow 1
T-15 0 - -
T-16 1 brown 1
T-17 1 yellow 1
T-18 1 yellow 1
T-19 1 yellow 1
T-20 1 yellow 1
T-21 1 purple 2
T-22 1 yellow 1
T-23 1 yellow 2
T-24 1 blue 2
T-25 1 orange 3
T-26 1 red 3
T-27 1 blue 3
T-28 1 black 3
T-29 0 - -
T-30 0 - -
T-31 1 red 1
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T-32
T-33
T-34
T-35
T-36
T-37
T-38
T-39
T-40
T-41
T-42
T-43
T-44
T-45
T-46

T-47
T-48

T-49
T-50
T-51
T-52
T-53
T-54
T-55
T-56
T-57
T-58
T-59
T-60
T-61
T-62

P O R P PP RPRRPRPRRPLPRRPORRRPRRPRRRERRPRRPERPRLRREPRREPR

black
yellow
yellow
black
yellow
blue
turquoise
red
red
yellow
yellow
brown
black
green
blue

blue
brown, blurred

red
red/brown

brown
brown
black
yellow
green

blue
green

red
green

green

W NDNW W N W WNDNMNDNWWEFE PNEDND®
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Appendix J: Results from the
migration analysis calculated in
relation to areal jewellery

The table only shows results for the samples lying above the detection limit
(i.e. where real metal release was measured).

Table: Results of migration analysis (artificial sweat) of Pb, Ni, Cd and Cu
from the 25 jewellery parts. The values are calculated as release of metal per
areal jewellery part during a period of 4 hours.

Jewelly  Product category Description of jewellery | Cd

part no. part \ Unit: ug/lcm’

169.1 Silver coated Pendant 0.2/8.1 0.2/17 15
164.1 Silver coated Heart backside 3.3 37
152.2 Clearly non-precious metal Matt ring 0.14

138.1 Silver alloy Charm from behind 3.0 0.73 190/280
136.2 Silver alloy Plate 1.3 0.84 100
130.1* Silver-like Needles 0.1/100

125.1 Silver coated Finger ring 0.34 0.29 0.02/11 60/260
107.1 Gold coated Chain with balls 11

101.3 Gold coated Cone 19/38 <0.6

101.1 Gold coated Backside of heart 2.9 140
99.2* Gold coated Non-twisted part <0.4 56

99.1 Gold coated Twisted rings 46

95.3 Gold coated Catch 2.8 190
91.1 Clearly non-precious metal Large ball 7/45 25/56

91.3 Clearly non-precious metal Chain 8/12 6.3

88.1 Golden-like Ring without stone 0.6/15 2.1 2/5
70.3 Gold coated Catch 1.0 100
70.1 Gold coated Charm 1.1 1.7

68.1 Silver coated Ring 3.0 0.70 110
62.1 Silver-like Charm 4.2 0.91 53
60.1 Golden-like Bracelet 1.2

56.1 Silver-like Charm backside 5.6 6/18
38.1 Gold coated Jewellery without stone 12 5.7 210
26.2 Clearly non-precious metal Catch 1.0

6.1 Gold coated Angle 18 0.25 5/130
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Appendix K: Selected jewellery parts
for migration test

In the two tables below is shown how the selected jewellery parts fulfil the
criteria for selection (content of heavy metal, coating, product type as well as
type of jewellery part). It shall be emphasized that due to the limited number
of purchased jewelleries it was not possible to carry out a 100% equal
distribution.

Table: The 10 jewellery parts selected among jewellery parts containing above 75 ppm
Cd.
Jewellery part no. 881 70,1 9922 6,1 99,1 681 621 91,3 26,2| 1071 Distribution

0.01% < Cd < 0.2% 1 1 1
0.2% < Cd < 0.3% 1 1

0.3% < Cd < 0.5% 1 1

0.5% < Cd < 1.45% 1

1.45% < Cd < 4%
4% < Cd < 30% 1

Gold 1 1 1 1 1
Silver 1 1 1

Non-precious 1 1

Gold coated 1 1 1 1 1
Silver coated 1

o »| g v W ] » O -, N N W

Silver alloy
Golden-like
Silver-like 1 1 1
Non-precious 1 1 2

w

Oters 1 1
Ankle chain

Bracelet 1
Necklace 1 1 1 1 1

Piercing
Ring 1 1
Earring 1 1

Charm 1 1 1 1 1 1 1
Catch 1 1
Chain 1

=l N N N of of -

NB: A dash indicates that there was no jewellery part of that specific kind among the jewellery parts
containing above 75 ppm Cd..
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Jewellery part no. 9,3 703 1362 56,1 169,
0.01% < Pb < 1% 1

1% < Pb < 2%

2% <Pb <5%

5% < Pb < 10%

10% < Pb < 20%

20% < Pb < 30% 1

30% < Pb < 40% 1

40% < Pb < 50% 1

50% < Pb < 70% 1

Gold

Silver 1 1 1

Non-precious

Gold coated

Silver coated 1 1

Silver alloy

Golden-like

Silver-like 1

Non-precious

Others 1

Ankle chain 1

Bracelet

Necklace 1 1 1

Piercing

Ring

Ear ring

(o 1 ST I e o I I i I IO O o o S RS, B O N o B [ N I I K B [l N O WU N3,

Charm 1 1 1

—
N

Catch 1 1

w

Chain

o

Table: The 15 jewellery parts selected among jewellery parts containing above 100 ppm Pb.

During the selection rings are defined as charms while needles/ear plugs on
ear rings are defined as catches. For bracelets applies that the bracelet itself is

defined as a charm.
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Appendix L: Correlation between
migration and content of metal

The tables below shows the correlation between migration and content of
metal.

Table: Correlation between content (according to the XRF-screening) and
migration of metal. A line indicates that the XRF-screening did not show a

content of metal. However, this does not guarantee with 100% certainty

that the metal does not exist in a small amount in the jewellery. The reason

for this being that the uncertainty associated with the XRF-screening is
relatively large when it is attempted to locate small amounts.

Content | Migration

(%) (na/9)
88.1 4.08 0.6/16
70.1 1.45 0.31
6.1 0.46 21
38.1 0.32 12
68.1 0.24 3.8
62.1 0.23 3
138.1 - 2.4
136.2 - 1.2
125.1 - 0.86
169.1 - -
164.1 - -
152.2 - -
130.1* - -
107.1 0.17 -
101.3 - -
101.1 - -
99.2* 0.64 -
99.1 0.49 -
95.3 0.16 -
91.1 - -
91.3 0.03 -
70.3 - -
60.1 - -
56.1 - -
26.2 0.08 -

NB: * Indicates that the detection limit is reduced due to reduced sample size.
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Content | Migration
(%) (hg/9)
91.3 70.14 13
91.1 3.38 90/210
169.1 52.79 0.5/23
125.1 - 0.5/29
164.1 14 -
152.2 0.1 -
138.1 - -
136.2 0.06 -
130.1* 0.19 -
107.1 0.09 -
101.3 8.87 -
101.1 10.91 -
99.2* - -
99.1 0.1 -
95.3 - -
88.1 0.29 -
70.3 0.11 -
70.1 - -
68.1 0.08 -
62.1 - -
60.1 - -
56.1 - -
38.1 0.06 -
26.2 0.07 -
6.1 1.11 -
Content | Migration
(%) (Hg/9)
152.2 94.55 0.46
88.1 93.21 2.3
125.1 91.3 0.73
107.1 88.59 53
6.1 87.6 0.30
101.3 82.52 16/34
62.1 82.26 0.67
38.1 81.4 0.59
101.1 81.22 15
56.1 71.8 2.1
68.1 70.49 0.89
26.2 65.72 0.44
91.1 64.77 26/160
169.1 19.56 0.2/11
60.1 62.18 3.4
70.1 61.37 0.50
70.3 48.63 15
136.2 42.05 0.81
164.1 40.17 2.6
99.2* 37.87 150/220
130.1* 35.53 25/1300
99.1 34.75 160
95.3 18.88 3.3
138.1 4.55 0.57
91.3 3.02 16/28
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Indhold Migration

(%) (Lo/g)
95.3 69.59 250
70.3 40.95 140
136.2 33.49 100
56.1 26.14 23/64
62.1 15.62 39
68.1 14.35 140
169.1 0.36 17
38.1 9.21 220
6.1 7.64 6/160
101.1 2.58 73
138.1 1.77 150/210
125.1 1.2 93/540
164.1 0.11 2/4
88.1 - 2/5
152.2 0.16 -
130.1* 1.21 -
107.1 3.86 -
101.3 3.65 -
99.2* - -
99.1 - -
91.1 0.02 -
91.3 0.03 -
70.1 21.42 -
60.1 0.03 -
26.2 - -
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