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Background---Definition of PFOS

PFOS
Molecular formula: C8F17SO3
CAS number: None

PFOS-related compounds: 

members of a large family of anthropogenic chemicals 
that all are derivatives of and can degrade to PFOS.

C8F17SO2 X
(X = OH, Metal salt (O-M+), halide, amide, and
other derivatives including polymers)

Background---The Production Flow and Application of PFOS

Direct fluorination, electro-chemical fluorination (ECF):
C8H17SO2Cl + 18 HF → C8F17SO2F + HCl + by products

PFOSA

PFOSF FOSA

FOSE

salts

finished products
amines

carboxylates

polyesters

Intermediate PFOS

Applications

Surface treatmentSurface treatment

Paper protectionPaper protection

Performance chemicalsPerformance chemicals
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Background---The Properties of PFOS

Extremely 
Persistent
The half-life of 
PFOS was 
determined to be 
over 41 years.

Classification
T;R40;R48/25;R61;R51/53

Long-range 
transport
•PFOS present in a 
wide variety of Arctic 
biota.
•Assumed to be 
transported in the 
atmosphere 
predominantly bound to 
particles.

Bioaccumulation
•Monitoring data from 
top predators at 
various locations show 
highly elevated levels 
of PFOS.
•Binds preferentially to 
proteins in non-lipid 
tissues, BCF or BAF 
may be inappropriate.

Toxicity
Well absorbed orally 
and distributes 
mainly in the serum 
and the liver.

Background---International Actions

USA

EU
OSPAR

LRTAP

POPs

Phase out 
PFOS

Start Risk Management Actions 

Significant New Use Rules

DIRECTIVE 2006/122/EC

list of Chemicals for Priority Action 

the Protocol on POPs

POPs candidate under the POPs Convention 
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Background---The Influence on China

ChinaChina

influence

ResponsibilityResponsibility

As a Contracting Party of 
POPs Convention

TradeTrade
Barrier for export of 
PFOS related products

RiskRisk
Increased environmental and 
health risk caused by PFOS

Risk Management:  Objective VS Foundation

•Restrict the placing on 
the market 
•Restrict the use
•Minimise the releases
•Restrict the semi-
finished/finished 
products and articles 
containing PFOS
•Disposal the waste and 
stockpile in 
environmental friendly 
way

•Information about the 
actual quantities 
produced, used, released 
and existed in the 
environment and biota
•Inspection and 
supervision capacity
•legislation basis
•Substitute and 
alternative technologies

Objective Foundation
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The Supply Chain of PFOS Handling

IMPORT EXPORT

Intermediate

Finished Product

Final Article

Waste

Manufacture 

Industrial Use

Dispersive Use

Disposal

PFOS

Recycling
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Information about the Actual Quantities of PFOS in China

2006

2005

2004

2003

began producing in large-scale

less than 50 tons

grows up rapidly

15 companies >200 tons PFOSF
100 tons export to Brazil EU Japan

Production of PFOS is restricted in some countries.
Application field and oversea demand keep increasing.

The survey result on the civil productionThe survey result on the civil productionGap of information

•The production from unknown 
medium and small enterprises
•The import quantum 

Main Causes

•No specific registration 
information on PFOS 
production in China
•No singe HS Code for 
PFOS

Information about the Actual Quantities of PFOS 
Contained Product and Article in China

other

Rubber and 
plastics

Cleaning 
products 
(solvents)

Petroleum 
industry

Metal plating

Semiconductor 
(IC industry)

Fire fighting 
foams

Pesticide

Textiles

The possible 
main use in  

China 

papermaker

printing ink

medical 
equipment

nanomaterials

photoelectron

aircraft 
hydraulic fluids

photography

dope

leather

Other

Final articles

finished products

•Finishing agent
•Sulfluramid
•Firefighting Foam
•Photoresist
•Chromium Fog 
Inhibitor
•Cleaning products
•Dope
•Surfactant 
•Printing ink 
•Aircraft hydraulic 
fluids 

•Textile
•Semiconductor
•Rubber/plastics
•Leather
•Equipment
•paper

No DataNo Data
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Information about the Actual Quantities of PFOS 
Contained Product and Article in China

••The use of PFOS is widespread and complicated, and The use of PFOS is widespread and complicated, and 
there are still unidentified application fields unknown.there are still unidentified application fields unknown.

••In the known application categories, not all the products In the known application categories, not all the products 
and articles contains PFOS.and articles contains PFOS.

••There are a variety of brand goods which may contain There are a variety of brand goods which may contain 
PFOS without marking the content of PFOS in the label or PFOS without marking the content of PFOS in the label or 
instruction manual, some of which only state their instruction manual, some of which only state their 
composition as fluorinated chemicals but not specify PFOS composition as fluorinated chemicals but not specify PFOS 
or not.or not.

••We only know the information about the main civil We only know the information about the main civil 
producers of PFOS and have little information about producers of PFOS and have little information about 
downstream producer and users in much larger amount.downstream producer and users in much larger amount.

••Most possible PFOS contained products used by Chinese Most possible PFOS contained products used by Chinese 
industries and many possible PFOS contained articles are industries and many possible PFOS contained articles are 
imported without information about the content of PFOS. imported without information about the content of PFOS. 
And it is much more difficult to collect the information about And it is much more difficult to collect the information about 
the producer overseas.the producer overseas.

••PFOS is most used as additive and exists at a trace PFOS is most used as additive and exists at a trace 
amounts, which means high instrument requirements and amounts, which means high instrument requirements and 
expensive Laboratory testing fee.expensive Laboratory testing fee.

Information about the Actual Quantities Released into Environment

PFOS can be released to PFOS can be released to 
environment:environment:

••Along with the waste water, Along with the waste water, 
waste gas and waste waste gas and waste 
material during the material during the 
producing processproducing process

••Along with the products Along with the products 
during the using processduring the using process

••Escape from the products Escape from the products 
and articles during their and articles during their 
lifecyclelifecycle

••Along with the waste Along with the waste 
products and articles during products and articles during 
the disposal processthe disposal process

Little information about Little information about 
the actual quantities the actual quantities 
released into environment:released into environment:
••The emission scenes are The emission scenes are 
various and complicated.various and complicated.
••The emission factors are The emission factors are 
lack with weak research lack with weak research 
and monitoring data basis.and monitoring data basis.
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Information about the Actual Quantities Existed in 
Environment and Biota

Dai et al. (2006)0.76-72.80ug/Lserum of panda

Jin et al. (03, 04, 
06) <0.01-145.4ug/Lserum of human

Nobuyoshi et al., 
20050.008-9.68ng/Lcoastal seawater

Jin et al. (2004, 
2006)0.4-1.62ng/Ltap water

Jin et al. (2004, 
2006)

0.32-3.96ng/Lgroundwater

Jin et al. (2004, 
2006)

0.2-44.6ng/Lsurface water

referenceconcentrationsample
••The monitor of PFOS is just underway The monitor of PFOS is just underway 
and the data is only limited in the and the data is only limited in the 
research papers.research papers.

••There are few research about the PFOS There are few research about the PFOS 
concentration in the air and soil and concentration in the air and soil and 
most about the water including surface most about the water including surface 
water, ground water, tap water and water, ground water, tap water and 
coastal seawater.coastal seawater.

••The researches on PFOS in biota are The researches on PFOS in biota are 
scanty, most about the concentration in scanty, most about the concentration in 
serum and breast milk of human, serum serum and breast milk of human, serum 
of panda, mussel, fish, shrimp, seashell, of panda, mussel, fish, shrimp, seashell, 
crab and other aquatic biota.crab and other aquatic biota.

Gulkowska et al. 
2006

0.33-13.9ng/g 
(wet weight)aquatic biota

So et al. (2006)0.1136-0.3521ng/g 
(wet weight)mussel

So et al. (2007)0.45-0.36ug/Lbreast milk

Government Departments Related to the Supply Chain of 
PFOS Handling

IMPORT EXPORT

Intermediate

Finished Product

Final Article

Waste

Manufacture 

Industrial Use

Dispersive Use

Disposal

PFOS

IndustriesIndustriesIndustries CommerceCommerceCommerce TransportsTransportsTransports CustomsCustomsCustoms

EnvironmentEnvironmentEnvironment SafetySafetySafety HealthHealthHealth QualityQualityQuality

Recycling
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Government Departments Related to Chemicals Management and 
Their Responsibilities

National Development and Reform Commission (adjustment of industry 
structure) 
Ministry of Industry and Information Technology (management of industries)
Ministry of Public Security (management of hypertoxic chemicals, firefighting)
Ministry of Human Resources and Social Security (management of occupational 
health and accident response)
Ministry of Environmental Protection (management of Environmental safety, 
management of new chemical, import/export of toxic chemicals, obsolete 
chemicals, environmental monitoring of chemicals)
Ministry of Transport (management of road transport, water transport and 
transport qualification )
Ministry of Railways (management of railway transport)
Ministry of Agriculture (management of pesticides, veterinary medicines and 
fertilizers) 
Ministry of Commerce (management of commerce) 
Ministry of Health (prevention and control of occupational disease) 
General Administration of Customs (management of entry and exit of imported 
and exported chemicals) 
State Administration for Industry and Commerce (management of Business 
License)
General Administration of Quality supervision, inspection and Quarantine 
(management of product quality)
State Administration of Work Safety (Management of hazardous chemicals)
Civil Aviation Administration of China (management of air transport) 
State Food and Drug Administration (management of food and medicines)

The Insufficiency of Inspection and Supervision Capacity

The toxicity and harms of PFOS have 
not been fully recognized which cause 
low-level attention in stakeholders.
Related tens of governments and 
industries involve in the PFOS issues 
which cause heavy coordinating work.
Most supervisors are lack of related 
knowledge and experience facing the 
new issue.
Most institutes have insufficient human 
resource, technology and equipment, 
and relevant funding.
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System of Laws and Regulations of the Management of Chemicals

NPC

The State Council

Laws
（10）

Administrative Regulations （7）

Local Regulations

National, Industrial and Local Standards （10）

Ministries and Committees under the State Council

Departmental Regulations （8）

Related National and Local Departments

Local Government and Related Agencies

Veterinary Medicine 

Pharmaceutical

New Chemicals

Food Hygiene 

flammable and explosive 
chemicals 

Controlled Chemicals

Hazardous Chemicals 

Pesticides

Drug-Making Chemicals 

Emission 

Disposal

Package and Containers 

Purchase

Transportation

Manufacturing  

Import and Export 

Operating

Commerce

The Vacancy of Legislation Basis

The existing laws and regulations don’t 
require management on PFOS and PFOS 
doesn’t belong to any chemical management 
list.
There are no standards for testing, emission 
control, product quality, identification of 
hazardous waste and so on.
Few successful experience can be learned how 
to management chemicals in articles during 
supply chain combined with existing tens of 
laws and regulations.
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The Existing Alternatives

Other highly fluorinated compounds 
like fluorotelomers and fluorotelomer-
based substances, PFBS, fluorinated 
polyethers, C4-polyfluorinated 
compounds, C6-polyfluorinated 
compounds and so on
Fluorine-free alternatives like silicone 
based products, Hydrocarbon 
surfactants, protein-based foams and 
so on

The Lack of Substitute and Alternative Technologies

No substitutes for certain uses in 
photolithography processes, in photographic 
coatings, in metal plating and so on.
Lack of effective and economical substitutes 
for other main uses in textiles, in firefighting 
foam, in cleaning products and so on.
Lack of evidence for some substitutes without 
unacceptable risk, especially some contains 
PFOA which may have the similar risk as PFOS. 
PFOS contained firefighting foam is the 
substitute of Halon and Sulfluramid is the 
substitute of Mirex, so it’s difficult for 
industries to change the technique and 
product in short time. 
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Suggestion on Information Collecting

Strengthen information dialogue and establish 
information share platform and mechanism 
between producers and downstream users, 
importers and exporters, and related 
governments.

Promote research on the emission scene and 
factor, environmental concentration, and 
environment and health risk assessment to 
support policy decision.

Request the producer to mark the information 
of PFOS along with their products and inform 
their downstream uses and public.

Test typical products and articles to assist 
compiling using list.

Suggestion on Capacity Building

Promote research, propaganda and training to 
increase the stakeholders’ awareness and 
knowledge.

Enhance the inter-departmental coordination 
mechanism.

Increase the human resource, technology and 
equipment, and relevant funding on main 
institute.
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Suggestion on Legislation Establishment

Readjust industrial structure to gradually 
restrict the production and usage and reduce 
the emission of PFOS.

Add PFOS in the related chemical management 
lists and revise existing legislation.

Stipulate product quality standard to regulate 
the application areas and restrict the 
concentration of PFOS in products.

Establish PFOS emission list and the BAT/BEP 
guideline to control the PFOS emission.

Suggestion on Substitute and Alternative Technology

Promote evaluating the risk and economic 
efficiency of existing substitutes and developing 
new substitutes.

Promote the technology transfer and 
independently developed products to reduce the 
cost of substitute and alternative technology.

Popularize the effective and economic substitute 
and alternative technology in industries with 
integrated policy and economic measures.
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Further Consideration on Management of Chemicals in Articles

The awareness of article as pollutant pathway 
need be increased for the government, 
industry and public. The environment and 
health risk bring by chemicals in articles 
needs be recognized based on more research 
results.
The information of chemicals in articles in the 
supply chain is so numberous and 
complicated that we need to analysis the 
information requirements and establish the 
information collection and sharing mechanism.
The policy mechanism of chemicals in articles 
need be strengthened in both regulatory and 
voluntary approaches along with more finance 
and technology support. 


