Usage in the Etching Process of Piezoelectric Ceramic Filters

1. Description of Use 
PFOS is used in the etching process of the piezoelectric ceramic filter which is used as a bandpass filter at intermediate frequency in two-way radios for police radios，FM radios, TV, RKE (Remote Keyless Entry for Cars), etc.

2. Technical Feasibility of Alternative 
For deciding the bandwidth of piezoelectric ceramic filters, the gap dimension of vibrating electrodes on both sides of the ceramic element is the important indicator. The gap dimension must be controlled within several hundred um. Because of the possibility of bubble creation in such a minute process, a small amount of PFOS is applied as a surface active agent, which can prevent the creation of such a bubble.

Although possible PFOS alternatives are under consideration by industries, no clear idea has been seen so far.

3. Social Impact 
The demand for piezoelectric ceramic filters is nearly 100,000,000 pcs per a month. The world share of piezoelectric ceramic filters which use PFOS in the etching process is more than 50% in the lowast estimate (in the other 50% it is not clear whether PFOS is used or not), and some types of ceramic filters occupy a 99% share. Applications for piezoelectric ceramic filters are used in a wide range of products such as TVs and FM radios as well as security equipment like two-way radios for police communication. Therefore, the PFOS use prohibition will have a significant economic and social impact on the supply of piezoelectric ceramic filters.
4. Environmental Safety Measures 
In the etching process, 0.033% PFOS is added to the etching liquid. Annual PFOS usage is about 20 kg. In order to secure environmental safety, the following actions have been taken by industries:
1) Environmental Action
the collection and suitable treatment of waste fluid after the use of etching liquid are carried out. Therefore, the possibility of PFOS environmental discharge is estimated as extremely low. The environmental discharge of PFOS in the etching process is prevented by recovering and treating the PFOS suitably in the waste fluid. 
2) Action to Prevent PFOS Exposure to Workers 
It is ruled that workers must wear protective equipment which protects eyes, month, and skin during PFOS treatment in the worksite.
