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Annex F Questionnaire (one per chemical)

	Chemical name 

(as used by the POPs Review Committee (POPRC))
	perfluorooctane sulfonate (PFOS) and PFOS-related substances


	Introductory information

	Name of the submitting Party/observer
	Japan



	Contact details (name, telephone, e‑mail) of the submitting Party/observer
	Mai Inamura

Ministry of Foreign Affairs
Mai.inamura@mofa.go.jp

Japan

	Date of submission
	Feb. 9, 2007


	Additional Annex E information

	(i) Production data, including quantity and location
	No additional Information available.



	(ii) Uses
	Semiconductors, metal plating, chrome masks for LCDs, photographic coatings, firefighting foam.
 (see annex 1 to 5 for details.)


	(iii) Releases, such as discharges, losses and emissions
	No additional Information available.



	A. Efficacy and efficiency of possible control measures in meeting risk reduction goals (provide summary information and relevant references):

	(i) Describe possible control measures
	Additional control measures are not identified for all uses. (see annex 1 to 5 for details)

	(ii) Technical feasibility
	No Information available.


	(iii) Costs, including environmental and health costs
	No Information available.



	B. Alternatives (products and processes) (provide summary information and relevant references):

	(i) Describe alternatives 
	No Information available exept certain firefighting foam concentrates.
(see annex 1-5).

	(ii) Technical feasibility
	No Information available.

	(iii) Costs, including environmental and health costs
	No Information available.

	(iv) Efficacy 
	A telomaer based alternative of certain firefighting foams is claimed to be as efficient as PFOS foam.

	(v) Risk
	No Information available.

	(vi) Availability
	An alternative of certain firefighting foams is available.


	C. Positive and/or negative impacts on society of implementing possible control measures  (provide summary information and relevant references):

	(i) Health, including public, environmental and occupational health
	In the case of chromium plating, expanding exhaust systems and mist control systems may be an option to prevent health damage to plating workers who are using chromium acid and people in the surroundings. 

	(ii) Agriculture, including aquaculture and forestry
	No information available.


	(iii) Biota (biodiversity) 
	No information available.

	(iv) Economic aspects
	No information available.

	(v) Movement towards sustainable development
	No information available.

	(vi) Social costs
	Information on social cost is limited (see annex 1 to 5).


	D. Waste and disposal implications (in particular, obsolete stocks of pesticides and clean‑up of contaminated sites) (provide summary information and relevant references):

	(i) Technical feasibility
	No information available.

	(ii) Costs
	No information available.


	E. Access to information and public education  (provide summary information and relevant references):

	No information available.



	F. Status of control and monitoring capacity (provide summary information and relevant references):

	


	G. Any national or regional control actions already taken, including information on alternatives, and other relevant risk management information:

	PFOS and its salts are regulated as Type 2 Monitoring Chemical Substances under the Chemical Substances Control Law. Annual reporting on the manufacturing and import of such substances is mandated.  Through communication with industry, one company has stoped PFOS production voluntarily, and another company is communicating with its users over further reduction.

Regarding voluntary action by user industries, see annex 1 to 5.


	H. Other relevant information for the risk management evaluation:

	


	I. Other information requested by the POPRC:

	[Note to the Secretariat]



Annex1: Information Submitted by JEITA / PFOS use in semiconductor processes
February 8, 2007
「Problems faced by the Semiconductor Industry in the Event that PFOS （Perfluooctanesulfonic acid and its salts ) is Listed in the Stockholm Convention on Persistent Organic Pollutants (POPs)」
· The semiconductor industry has long used PFOS in photoresists (hereinafter “resists”), anti-reflective coatings (“ARCs”), developers, chemical etchants and polyimides, etc. However, since about 2000, when its effects on the environment were identified as a problem, semiconductor manufacturers have been considering and implementing alternatives in collaboration with chemical materials suppliers and equipment manufacturers. As a result, PFOS consumption in the semiconductor industry in Japan has been reduced to about 25% over the past three years (approx. 1.2 tonnes p.a. in fiscal 2005).
· However, in the photolithography process, one of the most critical processes in semiconductor manufacturing, PFOS has been used in the contents of ARCs and resists. It is essential for achieving the accuracy and precision required for exposing fine patterning. Also no alternatives that can yield its properties has been found. (So, ARCs and resists are defined as a “CRITICAL USE” of PFOS in the semiconductor industry.) 
· The World Semiconductor Council (“WSC”) of the semiconductor industry has been conducting a serious deliberate for several years to solve this problem. In these deliberations we categorized of the usage of PFOS as “CRITICAL USE.” Such use includes PAG/resists and ARCs essential for the photolithography process and “NON-CRITICAL USE,” which means use in other ways apart from PAG/resists and ARCs, such as developers, echants and polyimides, etc. WSC issued a statement that CRITICAL USE of PFOS shall be tightly controlled in semiconductor manufacturing to realize minimal discharges to the environment. Meanwhile, NON-CRITICAL USE of PFOS shall be completely abolished by 2009, by substituting other chemicals that serve the same purpose adequately.
· In the case where no alternatives can be found and there is no exemption from the ban for PFOS in critical use, the global semiconductor industry will be seriously damaged in its ability to produce fine pattern (≦ 90nm process node) devices. Furthermore, in this case, if there are no cutting-edge devices available to the electronics industry and the automobile industry and so forth, there would be unprecedented damage to the global economy. 
In fact, around 70% of the PAG/resists and ARCs materials for fine patterning are manufactured in Japan and around 80% of the raw materials are also produced here.
· In the listing of pollutants in the Stockholm Convention (Nov-2007), the key message from us is the urging to take steps to provide limited exemption of PFOS from the ban so that it can be continued for critical uses for PAG/resists and ARCs in the semiconductor industry. 

Reference:

1. PFOS consumption volume in the semiconductor industry in Japan

· Critical use : Resists/PAG, ARCs

· Non-critical use: Developers, etchants and polyimide, etc.

	Consumption
	FY 2003
	FY 2004
	FY 2005

	Critical use
	1,009 kg
	1,072 kg
	1,172 kg

	Non-critical use
	2,917 kg
	1,690 kg
	6 kg


2. Definition (exposition) of “CRITICAL USE”
Fine patterning in photolithography requires short wavelength illuminants and, currently, semiconductor fabrication with high-resolution ArF or F2 ,excimer lasers (193,157 nm).But with this process, because of its shallow depth of focus, increasing the focus depth requires special resists, which include PFOS.

Resists are photographic sensitive materials used for making circuit patterns and the resists for fine patterning need to contain a substance called a photoacid generator (PAG), which includes PFOS. PAG generates hydrogen ions by exposure to the laser, and an anisotropic chain reaction occurs, thus increasing the depth of focus. So, PAG is essential to fine patterning, and according to materials suppliers, without the specific properties of PAG, fine pattern semiconductor manufacturing requirements can not be realized.

On top of this, semiconductor manufacturing needs to use PFOS on the ARCs process, which is coated with PFOS on the top and/or bottom of the resists to prevent halation during photolithography. ARCs are categorized as the top antireflective coating (TARC) and bottom antireflective coating (BARC). Halation occurs if the light reflects materials at the bottom of the resist, and that causes distortion in the formation of the circuit patterns as a result of the light reflecting at angles on the step edges; this then results in open circuits and other defects.

Even if alternatives can be newly developed in future research, another 10 to 15 years would be needed for achieving practical solutions due to the period of subsequent trials and assessment. Until then, there are no suitable alternatives available.

3. Stringent waste control 

Japanese semiconductor manufactures tightly control the waste of PFOS containing materials in both CRITICAL and NON-CRITICAL uses. We collect and incinerate the wastes at very high temperature. Some wastewater from manufacturing may be sent to off-site vendors for treatment and disposal. The wastewater treatment technology may not completely eliminate PFOS. There could be some PFOS discharge to wastewater.
4. Voluntary activities in WSC

The semiconductor industry has been accumulating information on the effects of PFOS on the environment for several years through the organizational activities of the World Semiconductor Council. The semiconductor manufacturers of the U.S., Europe and Asia (Taiwan, South Korea, and Japan) have worked together to pass a resolution to abolish all non-critical PFOS use by 2009. At the WSC in May 2006, we also announced a resolution to undertake voluntary activities to look at continuous efforts of research for alternatives in critical/essential use. To ensure such voluntary work will provide results, we also decided to create milestones as progress markers and conduct follow up studies at regular intervals.

5. Country reports

(1) U.S.: At a public hearing conducted by the Environmental Protection Agency in December 2002, exemption from regulation of PFOS for essential use in the US semiconductor industry was approved. (67FR 72854 Dec 9)
(2) EU: An exemption similar to that in the U.S. was approved in October 2006. (76/769/EEC Annex Ⅰ)
Annex2
Explanation Note of PFOS use for metal plating process

1. Use Process

It was found out PFOS contained in surface treatment material is widely used in plating industry for surface processing of various materials. Contained chemicals are, for example, Potassium perfulorooctanesulfonate (CAS 2795-39-3), [3-[[(heptadecafluorooctyl)sulphonyl]amino]propyl]trimethylammonium iodide (CAS 1652-63-7), N-polyoxyecthylene-N-propyl perfluorooctane sulfonamide (CAS 29117-08-6).
Surface treatment materials which contain PFOS and its derivatives are: 

- Mist suppressant for chromium plating

- Pretreatment agent for plastics plating

- PTFT powder plating treatment agent

- Pretreatment agent for printed circuit board plating

- Stainless steel electric grinding agent
-Chemical abrasive agent for copper alloy

· In case of chromium plating, the objective of using PFOS is to prevent generating chromium mist. For other use, the main purpose of using PFOS is to give the moist or permeation condition to metal or plastic surfaces and as a result, improve product quality. Especially PTFT powder plating treatment agents, treated parts are used in fuel pump system in automobiles which are required to have very high reliability. PFOS and its derivatives have the characteristic of lower the surface tension of treating agent.

· PFOS detergent is diluted around 0.01-0.0001% for use in the plating process. The total amount of use in Japan is estimated 2-3 tons per year. 

· These surface treatment materials are produced and sold by some 10 companies; however, users of these agents are some 1000 companies, over a half of all companies in the plating industry. The finished products are widely used in various industries such as the car parts industry, home electrical appliance industry, the electronics parts industry, etc.

2. Rationale to use PFOS

The conditions of plating process are generally severe, the temperature reaches to 90℃, other specific conditions include strong acid/strong oxidation or strong alkali. PFOS and its derivatives are stable in such severe conditions and provide sufficient capability to reduce surface tension. Short chain PFAS does not provide sufficient capability to reduce surface tension and other surfactants are not stable. 

3. Alternative surfactant or alternative process

Because of the high pH condition of the plating process, no alternatives other than PFOS and its derivatives are found for the plating process. Furthermore, for some uses of finished products such as car pumping parts that required to pass field testing when being assessed, even if alternatives are found, another 3-5 years will be needed to verify the performance of the final products.
· In the case of chromium plating, replacing the exhaust system or the mist control system may be an option to prevent health damage to plating workers who are using chromium acid and people in surroundings. However, efficacy of those exhaust systems is still uncertain to control harmful mist and will cost some US$40,000 per each 1000 ltr bath. This will affect more than 1000 plating companies which are mainly SMEs that are subcontractors of bigger assemblers, and such a cost burden is not affordable to industry. 

4. Emission 


Waste water from plating systems are strictly controlled because they include chromium or other hazardous chemicals with used PFOS and its derivatives. An industry association considers that PFOS and its derivatives are deposited in sludge in waste water treatment and dumped in controlled landfill. 
However, PFOS in treated waste water is not measured.

Annex3
Explanattion Note of Use of PFOS in Photomasks in the Semiconductor and Liquid Crystal Display (LCD) Industries

1. Use Process


Photomasks are an essential part of the photolithography process of semiconductor and LCD production. Photomask production is mainly out sourced from semiconductor or LCD producers to other companies. 

The production process of photomasks is as follows:

(1) Deposit a metal chromium layer on glass a substrate by sputtering 

(Photomask blank).

(2) Coat photoresist on the Chromium layer.

(3) Draw wiring pattern on the photoresist. 

(4) Develop the photoresist.

(5) Remove un-covered Chromium layer by etchant containing PFOS.

(6) Remove hardened photoresist by rinsing fluid.

(8) Dry the photomask.
· Three major photomask producers in Japan report that this wet process is used in the production of most photomasks. PFOS is contained in etchants for semiconductor and TFT panels, because these products require very fine patterning. In the case of photomasks for semiconductors, a dry process is also used for some specific cases but the major process is a wet process using etchants containing PFOS. All TFT photomasks are produced using a wet process because of their large size.

2. Rationale behind the Use of PFOS


PFOS is used to enhance surface wettability of etchants by its low surface tension. Sufficient capability to lower surface tension is essential in order to apply a very fine pattern on photo mask blanks without any defects. 

3. Total amount of use

· The total amount of PFOS use in Japan is estimated at approximately 50 kg per year. It is estimated that Japanese companies play a major role in photomask production, and have more than a 50% share of the worldwide market. Thus it is estimated that total use of PFOS for this use in the world is approximately 100 kg.

· The use of PFOS in etchants was not recognized by the photomask industry until recently owing to this small amount of use and low concentration. 

4. Alternative surfactant or alternative processes
· Because of strong acid of etchants, non-fluoro surfactant is not stable in etchants, thus it is not applicable for this process. Furthermore, other fluoro surfactants such as shorter chain PFAS are not suitable because their ability to lower surface tension is not sufficient.
· A dry etching process is applied to high-end ultra-fine patterns of semiconductor photomasks. However, the yield and productivity of the dry etching process is much (15 to 20 times) lower than the wet process. Furthermore, the dry process is not useable for LCD panels because of their large size (more than 1m by 1m).

5. Environmental emissions 

· Waste etchant contains chromium. Thus strict waste water control is applied. Some photomask producers claim that PFOS is gathered with chromium as sludge in waste water treatment process and separated from discharged water. However PFOS concentration in discharged water is not measured. 

· Sludge containing chromium is dumped in controlled landfills. 

Annex4
Note of PFOS use in Fire-fighting Foam
1. Explanation of Use

· PFOS and some PFOS potential precursors (PFOS derivatives) are used in firefighting foam concentrate in Japan. According to information submitted by a firefighting foam concentrate manufacturer, total sales of firefighting foam concentrate in Japan amounted to some 66,000 tons during 1981 and 2005. More than 50% of firefighting foam concentrate (34,000 tons) is protein foam concentrate which does not contain PFOS or PFOS derivatives. However some portion of other types of firefighting foam concentrate, mainly aqueous film-forming foam concentrate, contains PFOS or PFOS derivatives. Total shipments of such foam concentrates amount to 32,000 tons and the company estimates some 20,000 tons contain PFOS or PFOS derivatives.

· Regarding the total amount of PFOS, the company has reported some 10,000 tons of its products contain 21 tons of PFOS and 163 tons of PFOS derivatives, which are equivalent to 65 tons of PFOS. Therefore 86 tons of PFOS equivalent exist in its products in the market. Based on this information, the estimated total amount of PFOS in the market is less than 200 tons in firefighting foam concentrate.

2. Storage in market

· PFOS firefighting foam concentrate is stored in the tanks of fire houses of municipal governments and in those of private facilities such as underground parking and hazardous material facilities. 

· PFOS firefighting foam concentrate is very stable during long storage, and stored for emergency cases. Therefore shipped PFOS firefighting foam concentrate is basically stored so far. It means some 20,000 tons of PFOS firefighting foam concentrate is stored in the market.

Furthermore, firefighting foam containing PFOS is stored at airports.
3. Information of alternative

PFOS firefighting foam concentrate is mainly used for water immiscible liquid fires, large scale fires and water miscible liquid fires. Regarding firefighting foam concentrate for water immiscible liquid fires and large scale fires, fluoro-telomer based alternatives have  recently been marketed (a company has reported that the price of the alternative is three higher than that of PFOS based firefighting foam). However, an alternative firefighting foam concentrate for water miscible liquid fires has yet to be developed. 

4. Collection, Destruction and Replacement of firefighting foam concentrate in the market

· Regarding firefighting foam concentrate for water insoluble liquid fires and large scale fires, fluoro-telomer based alternatives are available. However, because of the huge amount of and the dispersed location of firefighting foam concentrate in market, collection and destruction is costly and not feasible. Furthermore, due to the long life of products (more than 10 years), the replacement market is small. As the result, production capability of alternative products is limited. Simple calculation shows replacement of firefighting foam concentrate for water insoluble liquid fire will take more than six years without consideration of cost for collection, destruction and alternative. Thus, replacement within a certain period is not realistic.

· Regarding the destruction of firefighting foam concentrate, incineration is the only applicable method. However, it requires a huge amount of energy and may cause damage to incinerator due to the creation of hydrogen fluoride.

Annex5 

Explanatory Note on PFOS use in the Photo Industry

The Japanese government acknowledges that there were 3.6 tons of PFOS used in the photo imaging industry in Japan in 2004 and that the use of PFOS was deemed to have been essential. The Japanese government has not yet received detailed information from industry and this will be provided and submitted to the secretariat. It is reported that worldwide photo imaging industry associations (the International Imaging Industry Association, the European Photo and Imaging Association and the Photo-sensitized Materials Manufacturers Association) have submitted relevant information of PFOS use to the United Nations Environment Programme. It is also noted that global photo imaging industry associations are going to submit information to the Stockholm Convention secretariat. In addition, the RPA report “Perfluorooctane Sulphonates Risk reduction strategy and analysis of advantages and drawbacks” (Final report - August 2004)" was also provided as background information.






Office location:  International Environment House, 11-13 chemin des Anémones, Châtelaine, 1219, Geneva, Switzerland
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