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Established in 1998, IPEN is currently comprised of over 500 Participat-
ing Organizations in 116 countries, primarily developing and transition 
countries. IPEN brings together leading environmental and public health 
groups around the world to establish and implement safe chemicals poli-
cies and practices that protect human health and the environment. IPEN’s 
mission is a toxics-free future for all.
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EXECUTIVE SUMMARY

Short chain chlorinated paraffins (SCCPs) are industrial chemicals pri-
marily used in metalworking but also as flame retardants and softeners 
in plastics. Their harmful properties have attracted global concern and 
the Stockholm Convention expert committee recommended world-wide 
elimination of SCCPs under the treaty with no exemptions. In April 2017, 
the 8th Conference of the Parties (COP8) of the Stockholm Convention 
listed SCCPs in Annex A of the Convention for global elimination. Howev-
er, the listing allowed a five-year phase out period for all of its major uses. 
This study examined consumer products from 10 countries and found SC-
CPs to be widely present in products favored by children including Mickey 
Mouse slippers, jump ropes, balls, and plastic ducks. The study also found 
a hand blender commonly used to prepare baby food which leaked SCCPs. 
Other baby-related products containing high levels of SCCPs included two 
baby bibs. Overall, 45% (27) of the samples contained SCCPs at concen-
trations ranging from 8.4 to 19,808 parts per million (ppm). Ten percent 
of the products exceeded weak EU regulatory limits including the two 
baby bibs, a beach ball, gym ball, plastic duck, and jump rope. Sixty-seven 
percent of the products exceeded typical Stockholm Convention hazard-
ous waste limits. SCCPs adversely affect the kidney, liver, and thyroid; 
disrupt endocrine function; and are anticipated to be human carcinogens. 
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IPEN RECOMMENDATIONS

• Countries should avoid using the exemptions for SCCPs and rapidly 
proceed to eliminate production and use.

• The use of SCCPs in articles should be prevented. Toxic chemicals 
used in industrial processes should not be present in children’s toys, 
including plastic balls, jump ropes, and animals; and in food contact 
items, including hand blenders and microwave dishes.  

• SCCPs should not be used as plasticizers or flame retardants, par-
ticularly in children’s products or food contact items (e.g. dishes or 
kitchen utensils). Measures should be taken to ensure that SCCPs are 
removed from the production and manufacturing of plastics to pre-
vent harmful human exposures.

• In order to prevent regrettable substitutions, MCCPs (medium-chain 
chlorinated paraffins) and LCCPs (long-chain chlorinated paraffins), 
as well as other chemical alternatives that exhibit hazardous proper-
ties should not be considered as alternatives to SCCPs. 

• Inspection and enforcement actions are needed to monitor levels of 
SCCPs in products and to prevent the distribution and use of prod-
ucts that contain SCCPs, particularly toys, childcare articles, and food 
contact items.

http://www.ipen.org
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INTRODUCTION

Short-chain chlorinated paraffins (SCCPs) are widely used as industrial 
lubricants and coolants in metalworking applications. However, they are 
also present in consumer products when used as plasticizers and flame 
retardants, especially in polyvinyl chloride (PVC) plastic, as well as in 
rubber, textiles, and polymers. Additionally, they are used as plasticizers 
in such applications as sealants, adhesives, and paints.1 According to a re-
cent scientific study “no other persistent anthropogenic chemical has been 
produced in such quantities [as SCCPs]”2 Production and use of SCCPs is 
increasing.3

In 2016, a Stockholm Convention expert committee recommended list-
ing SCCPs in the treaty for global elimination with no exemptions due to 
the availability of technically and economically feasible alternatives.4 The 
expert committee noted that SCCPs are ubiquitous in the global environ-
ment, wildlife, and humans.5 They also fulfill key treaty characteristics as 
they are persistent, bioaccumulative, and transported long distances to 
remote locations, including the Arctic and Antarctic. SCCPs are toxic to 
aquatic organisms at low concentrations; adversely affect the kidney, liver, 
and thyroid; and disrupt endocrine function.6,7,8 SCCPs are classified in the 
13th Edition of the Report on Carcinogens by the U.S. National Toxicol-
ogy Program as “reasonably anticipated to be human carcinogens based 
on sufficient evidence of carcinogenicity from studies in experimental 
animals.”9 SCCPs are found in fish, seals, walrus, and whales of the Arctic 
that serve as traditional foods of Indigenous peoples.10,11,12 SCCPs are also 
found in the breast milk of Arctic Inuit women.13 

At COP8 in 2017, the governments decided to list SCCPs in Annex A of the 
Convention for global elimination. However, the listing included five-year 
exemptions for all major uses including: metal processing; as a secondary 
plasticizer in flexible polyvinyl chloride (PVC) plastic except in toys and 
children’s products; in adhesives; additives in production of transmis-
sion belts in the natural and synthetic rubber industry; spare parts of 
rubber conveyor belts in the mining and forestry industries; fat liquoring 
in leather production; certain lubricant additives; in waterproof and fire 
retardant paints; and in tubes for outdoor decorative bulbs.

The Stockholm Convention review of SCCPs found reports of contami-
nation in consumer products – including children’s products and food 
contact materials. This study investigated the levels of SCCPs in children’s 
toys purchased in 10 countries and in hand blenders used to make baby 
food. 
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MATERIALS AND METHODS

SCCPs are chlorinated paraffin mixtures of alkane chains having carbon 
chain lengths ranging from 10-13.14 For this study, children’s toys and 
several other consumer goods were screened for chlorine using a hand-
held XRF analyzer to identify samples made of polyvinyl chloride (PVC). 
Chosen PVC samples were analyzed for SCCPs at the Institute of Chemi-
cal Technology, an accredited laboratory in the Czech Republic. SCCPs 
were extracted by hexane and dichloromethane mix (1:4). The extract was 
transferred into cyclohexane and diluted. Identification and quantification 
of SCCPs was accessed via gas chromatography/time-of-flight high resolu-
tion mass spectrometry (GC/TOF-HRMS) in the mode of negative chemi-
cal ionization (NCI). SCCPs were analyzed with the limit of quantification 
(LOQ) 1 mg/kg (ppm).

http://www.ipen.org
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RESULTS AND DISCUSSION

Laboratory analyses of 60 toys and other children’s articles from 10 coun-
tries (Brazil, Canada, China, Czech Republic, India, Japan, Kenya, Neth-
erlands, Russia, and United States) found that 45% (27) of the samples 
contained SCCPs at concentrations 
ranging from 8.4 to 19,808 parts per 
million (ppm) (see Table 1 in Annex 
1). Toys and children’s articles ana-
lyzed in this survey included plastic 
animals, jump ropes, sandals, rain 
boots, plastic balls, pendants, and 
swim gear. Table 1 summarizes results 
by country and includes descrip-
tions of the samples analyzed. Of the 
products that contained SCCPs, 44% 
(twelve) were not labeled as to the 
country in which they were manu-
factured and did not contain brand 
information. A majority of the labeled 
products containing SCCPs were 
manufactured in China (twelve), with 
one each manufactured in Germany, 
Kenya, and Russia.

EXPOSING CHILDREN TO TOXIC INDUSTRIAL CHEMICALS

SCCPs are pervasive in a broad range of household products that may con-
tribute to human exposure. Children are more vulnerable because their 
physiology and behavior may cause higher exposures through skin absorp-
tion, inhalation, and ingestion. This study found a hand blender which 
contained SCCP contamination, with a level measured in leachate of 3.3 
ppb. This product can contaminate prepared foods and is commonly used 
to prepare baby food. Two baby bibs were found that contained more than 
4,000 ppm SCCPs. Other products favored by children included Mickey 
Mouse slippers, jump ropes, balls, and plastic ducks. None of the prod-
uct labeling indicated that they contained substances of current global 
concern. 
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SCCPs FOUND IN OTHER STUDIES OF HOUSEHOLD PRODUCTS

The levels of SCCPs found in this study were similar to those observed in 
previous studies. SCCPs exceeded permitted levels in children’s products 
tested in Norway, with concentrations ranging from 1,600 – 107,000 ppm 
(0.16-10.7%).15 When conducting tests on household articles, the Swedish 
Chemicals Agency found that of 62 articles tested, 16 contained SCCPs in 
high concentrations; and 11 of the articles contained lower concentrations 
of SCCPs that were thought to have resulted from contamination in the 
manufacturing or delivery process.16 In Germany, 19 of 84 plastic products 
contained SCCPs, with concentrations ranging from 440-50,000 ppm.17 
Levels of SCCPs ranging from 4,000 – 69,000 ppm (0.4-6.9%) were 
found in mats tested in Austria.18 In Sweden, a recent study demonstrated 
that hand blenders used in food preparation for babies and infants are 
unexpected and serious sources of exposure to SCCPs. Eight out of twelve 
hand blenders leaked SCCPs into prepared food. The scientists concluded: 
“the presence of chlorinated paraffins in household appliances that con-
taminate food during preparation is unacceptable and actions have to be 
taken immediately.”19

SOME PRODUCTS EXCEED EU REGULATORY LIMITS

In 2015, the European Commission set a weak regulatory limit of 0.15% 
by weight (1,500 parts per million) for SCCPs in articles.20 Six of the 
toys in this study (10%) significantly exceeded this standard with levels 
of 4,376 ppm (a baby bib purchased in India), 4,866 ppm (a baby bib 
purchased in Kenya), 6,918 (beach ball purchased in Kenya), 9,715 ppm 
(a gym ball purchased in the Czech Republic), 13,973 ppm (a plastic duck 
purchased in Brazil), and 19,808 ppm (a jump rope purchased in Japan). 
Several countries where SCCPs are banned (including Austria, Germany, 
Norway, and Sweden) have taken enforcement actions when inspections 
revealed that SCCPs exceeded permitted levels in household products.

ELIMINATING SCCPs UNDER THE STOCKHOLM CONVENTION

The Stockholm Convention expert committee (known as the POPs Review 
Committee or POPRC) recommended listing SCCPs in Annex A of the 
treaty for global elimination. The POPRC also recommended including 
controls to limit the presence of SCCPs in other chlorinated paraffin mix-
tures. Governments decided to list SCCPs in Annex A of the Convention 
for global elimination at COP8 in 2017. Listing SCCPs in Annex A of the 
treaty prohibits production, use, import, and export of SCCPs, except for 
purposes of environmentally sound disposal in accordance with Conven-
tion provisions. 

http://www.ipen.org
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The POPRC did not recommend exemptions for SCCPs production or use 
and its analysis of alternatives indicates that none are needed. However, 
the decision at COP8 allows for a five-year phase out period for all ma-
jor uses of SCCPs including metal processing; as a secondary plasticizer 
in flexible polyvinyl chloride (PVC) plastic except in toys and children’s 
products; in adhesives, additives in production of transmission belts in 
the natural and synthetic rubber industry; spare parts of rubber con-
veyor belts in the mining and forestry industries; fat liquoring in leather 
production; certain lubricant additives; in waterproof and fire retardant 
paints; and in tubes for outdoor decorative bulbs.

The exemptions agreed at COP8 contrast with availability of feasible al-
ternatives outlined in the POPRC evaluation. For example, COP8 granted 
an exemption for use of SCCPs in metal cutting but vegetable oil-based 
formulations are widely available, provide better heat dissipation and 
produce less smoke during machining. There are also gas-based systems 
using supercritical carbon dioxide to fulfill the same function. 

The sharp contrast between the POPRC recommendations for a complete 
ban and the numerous exemptions granted during COP8 led governments 
to create a review process for exemptions. Decision SC-8/14 invites Parties 
using the SCCPs exemptions to justify their need for them by December 
2019. The justification includes information on the availability, suitability 
and implementation of alternatives. The POPRC will review this informa-
tion and prepare recommendations for consideration by governments at 
COP10. 

STOCKHOLM CONVENTION HAZARDOUS WASTE LIMITS

The Stockholm Convention also includes measures to address releases 
from stockpiles and wastes in Article 6. This includes establishment of 
hazardous waste limits known as low POP content levels (LPCLs). These 
limits define the value at which wastes are considered to be POPs wastes 
and therefore must be “Disposed of in such a way that the persistent or-
ganic pollutant content is destroyed or irreversibly transformed” (Stock-
holm Convention Article 6.1 d ii.)  Thus, LPCLs are crucial for defining 
which wastes are hazardous according their POPs content. The provi-
sional LPCLs for most POPs listed in the treaty have been set at 50 ppm. 
However, lower limits have been proposed for some substances.21 Now 
that SCCPs are listed in Annex A of the Convention, an expert group will 
study the matter and make a proposal for LPCL for consideration at COP9 
in 2019. 

Using 50 ppm as a “typical” LPCL for comparison reveals that a significant 
proportion of the products in this study would be considered hazardous 



Bath thermometer purchased in Canada,  
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waste. Eighteen toys (67%) exceeded 50 ppm SCCPs. If a lower LPCL 
of 10 ppm is used for comparison, then 96% of the samples (26 of 27) 
exceeded this limit and would be classified as hazardous waste and subject 
to treaty waste provisions. 

http://www.ipen.org
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CONCLUSION

SCCPs are substances of global concern and are now included under 
Annex A of the Stockholm Convention for global elimination with 
time-limited exemptions. Surprisingly, SCCPs are widely present in 
children’s toys made of plastic. Ninety-six percent of the toys with 
measureable concentrations of SCCPs contained levels of 10 ppm or 
greater. These results compare with other studies that found SCCPs 
in consumer products, even though they are banned—often in high 
concentrations and above permitted levels. Products containing SC-
CPs are likely to be a significant pathway for human exposure and 
particularly harmful for infants and children.
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ANNEX 1. SCCPS IN CHILDREN’S 

PRODUCTS

TABLE 1. SAMPLE DESCRIPTIONS AND ANALYTICAL RESULTS

Sample Description
Country of 
purchase

Manufactured 
in SCCPs (ppb)

Hand immersion blender:

Mainstay brand

USA (Alaska) China 3.3 (leachate)

Toys/children’s articles: SCCPs (ppm)

Swimming goggles  
(Óculos Denatação)

Brazil China 28

Wallpaper with pattern Brazil Not labeled 34

Plastic duck Brazil Not labeled 13,973

Plastic duck Canada China 11.9

Bath thermometer with 
ladybird

Canada Not labeled 241

Plastic pendant Canada China 368

Plastic elephant Canada China 739

Rain boots China Not labeled 8.4

Plastic ball China Not labeled 29

Swimming ring with duck China Not labeled 37

Jump rope China Not labeled 136

Mickey Mouse slippers China Not labeled 587

Plastic spaghetti ropes 
(Wiky)

Czech Republic China 13

Wallpaper with pattern Czech Republic Not labeled 56.6

Gym ball (Tesco) Czech Republic China 9,715

Plastic fish India Not labeled 902

Baby bib India Not labeled 4,376

Seat for child toilet Japan China 31

http://www.ipen.org
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Sample Description
Country of 
purchase

Manufactured 
in SCCPs (ppm)

Jump rope Japan China 19,808

Jump rope Kenya China 678

Baby bib Kenya Not labeled 4,866

Plastic ball Kenya China 6,918

Jump rope Kenya China 678

Ball ("Frozen") Netherlands Germany 102

Jump rope Russia Russia 48

Plastic ball Russia China 109

Plastic balls Russia China 803



14

REFERENCES

Endnotes
[1] Risk Management Evaluation on Short-Chain Chlorinated Paraffins. 2016. Persistent Organic Pol-

lutants Committee (POPRC). UNEP/POPS/POPRC12/11/Add.3. 
[2] van Mourik, L. et al. 2016. Chlorinated paraffins in the environment: A review on their production, 

fate, levels and trends between 2010 and 2015. Chemosphere 155:415-428.
[3] Glüge, J. et al. 2016. Global production, use, and emission volumes of short-chain chlorinated paraf-

fins. Science of the Total Environment 573:1132-1146.
[4] Risk Profile on Short-Chain Chlorinated Paraffins. 2015. Persistent Organic Pollutants Committee 

(POPRC). UNEP/POPS/POPRC.11/10/Add.2.
[5] Risk Profile on Short-Chain Chlorinated Paraffins. 2015. Persistent Organic Pollutants Committee 

(POPRC). UNEP/POPS/POPRC.11/10/Add.2.
[6] http://www.epa.gov/oppt/existingchemicals/pubs/actionplans/sccps_ap_2009_1230_final.pdf
[7] Risk Profile on Short-Chain Chlorinated Paraffins. 2015. Persistent Organic Pollutants Committee 

(POPRC). UNEP/POPS/POPRC.11/10/Add.2.
[8] Zhang, Q et al. 2016. Assessment of the endocrine-disrupting effects of short-chain chlorinated paraf-

fins in in vitro models. Environment International 94:43-50. 
[9] http://ntp.niehs.nih.gov/ntp/roc/content/profiles/chlorinatedparaffins.pdf
[10] Vorkamp, K. et al. 2014. A review of new and current-use contaminants in the Arctic environment: 

evidence of long-range transport and indications of bioaccumulation. Chemosphere 111:379-395.
[11] Tomy, GT et al. 2000. Levels of C10-C13 polychloro-n-alkanes in marine mammals from the Arctic 

and the St. Lawrence River estuary. Environ. Sci. Technol. 34:1615-1619.
[12] Reth, M. et al. 2006. Short- and medium-chain chlorinated paraffins in biota from the European 

Arctic - differences in homologue group patterns. Sci. Total Environ. 367: 252-260.
[13] Tomy, GT. 1997. The mass spectrometric characterization of polychlorinated n-alkanes and the meth-

odology for their analysis in the environment. Thesis, University of Manitoba, Winnipeg, Manitoba. 
[14] Risk Profile on Short-Chain Chlorinated Paraffins. 2015. Persistent Organic Pollutants Committee 

(POPRC). UNEP/POPS/POPRC.11/10/Add.2.
[15] Risk Management Evaluation on Short-Chain Chlorinated Paraffins. 2016. Persistent Organic Pol-

lutants Committee (POPRC). Annex F Submission by Norway. UNEP/POPS/POPRC12/11/Add.3. 
[16] A Report of the Swedish Chemicals Agency: Analyses by the Swedish Chemicals Agency in connection 

with enforcement 2008-2013. And summarized in the Risk Management Evaluation on Short-Chain 
Chlorinated Paraffins. 2016. Persistent Organic Pollutants Committee (POPRC) Annex F Submis-
sion by Sweden. UNEP/POPS/POPRC12/11/Add.3. 

[17] Risk Management Evaluation on Short-Chain Chlorinated Paraffins. 2016. Persistent Organic Pol-
lutants Committee (POPRC) Annex F Submission by Germany. UNEP/POPS/POPRC12/11/Add.3.

[18] Risk Management Evaluation on Short-Chain Chlorinated Paraffins. 2016. Persistent Organic Pol-
lutants Committee (POPRC) Annex F Submission by Austria, UNEP/POPS/POPRC12/11/Add.3. 

[19] Strid, A. et al. 2014. Hand blenders on the Swedish market may contaminate food with chlorinated 
paraffins. A Report of the Swedish Toxicology Sciences Research Center and the Department of 
Materials and Environmental Chemistry, Stockholm University.

[20] http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32015R2030&qid=14922949
02869&from=EN 

[21] UNEP-CHW.13-INF-66

http://www.ipen.org
http://www.epa.gov/oppt/existingchemicals/pubs/actionplans/sccps_ap_2009_1230_final.pdf
http://ntp.niehs.nih.gov/ntp/roc/content/profiles/chlorinatedparaffins.pdf
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32015R2030&qid=1492294902869&from=EN
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32015R2030&qid=1492294902869&from=EN


  Industrial Chemical Recommended for Prohibition Contaminates Children’s Toys (November 2017) 15



www.ipen.org

ipen@ipen.org

@ToxicsFree

http://www.ipen.org
mailto:ipen%40ipen.org?subject=Message%20to%20IPEN
http://twitter.com/ToxicsFree

	_GoBack

