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Abatement by Dry Reaction of Perfluoro Compounds Gases for Microchip Manufacturing

by Masaaki OSATO, Tadakazu NISHIKAWA, & Yoichi MORI

The Global Warming effect is a problem of worldwide concern and at the Third Conference of the Parties (COP3) to the Framework
Convention on Climatic Change (FCCC), held in Kyoto, Japan on December 1997, determination was reached that there was a need to
reduce the emission of perfluoro compounds during microchip manufacturing. This so-called Kyoto Protocol started off national and
regional engagement towards perfluoro compounds abatement on a worldwide scale. Consequently, fired thermal type and electrical
thermal type (including that which uses catalysts) perfluoro compounds containing exhaust gas treatment systems started being used.
However, this has led to an increase in the load on wastewater treatment systems of semi-conductor manufacturing plants, as fluorides
produced after decomposition are treated using water in such treatment systems. The following introduces a solution to this, a newly
developed dry chemical-reaction type exhaust gas treatment system which is capable of high-efficiency perfluoro compound decompo-
sition and which adsorbs decomposed fluorides into adsorbants without releasing them into the wastewater flow.

Keywords: Perfluoro compounds, Global warming effect gas, Chemical reaction type for PFCs, Hydrogen fluoride, Electrical thermal type with cat-
alyst, Fired thermal type, Electrical thermal type, Chemical reaction and physical adsorption type, Wet treatment type, Calcium fluoride
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Table 1 GWP of principal PFC gases

PFC 7 A FRMH 7 aL 2 #*GWP (10047:t)

Gases Used for process tool Value for 100 year
CF, 6500
CHF,4 . 11700
C.Fs T 8700
CHLF, Etching 650
SFs 23900
NF; 9720
CoFg CVD 9200
CsFs 8600
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(Values by Japan Fluorocarbon Manufacturers Association)
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Fig. 1 Principal treatment methods for PFC gases
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Table 2 Gases abatement data

T AN A |G A A INETRERE | PRI (TLVIE)
Process gases | Target gases| A IjEEE Outlet Allowable
(BB A ) | (BIHERA ZET) Inlet (ppm) concentration
Used for Including (ppm) ()MIEkER (%) (TLV-TWA)
process tool | by-product gases ():abatement (%) (ppm)
CF, CF, 470 58) -
CHF, CHF; 130 égOéZ) -
<02
C,Fg C,Fg 35 (99.4) -
co co 600 e 2
SiF, 110 (; }) -
F, 15 <1 1
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Fig. 3 Example of shift from C. & P. type to chemical reaction
type for PFCs

NTBY, SHLMHRIMNT 2 0L FHIND D,
BURE AR 2 UG 03 W72 O KEDBEFEY L 72 5 T
REAMAZHKRIETVE, —F, HFOFER L % %
CaF, b AR ERTH 5728, IFRMIIZLTEH L
TL2b0LFPHEINL, HITHEHH S OFED HfC
Yoo H LB, flitkd LAGMICH L. M,
HF A W2 0% 72 CaF, DI U8 5 - 3 O T A IE 20
ThHY, SHOBUFEL L TLEHZTwh,

4. EH YIS

WERIRBEIL AT A TdH % PFCs F AD3RIZH & L Y,
THRZD 5o SO G Fd T T L ZEPEATHE L C
W5 7%7%, FREEXPET A MHEE X ZOFO—DL L
THENLFETH L, F/MOEETH S FUBOT
BIZOWTHEL T L HIR, #afbiZBBThs, 4
Bed, BRHMMOBEBEEL L - 0B kR, %iE Sk,
T Y=y 7 A A NER R LB IO, BR
WO EWELTIE EIFTw E 2 v,

IoNF R No. 211 (2006-4)



