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SALER, BT S Ay, LR EE 2 v i B R R 4, A M K HERCRI R R K L L
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HE SO, ki, RERALBRELSRATH RS RY —EE,; 1 SO, B 1 2RE Tt
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AR R M BERFEFRZE KBTI 14—16ke, 7 A HAERIK 1. 5—2. Okg, 12
W EY M T E &AL 0. The, W RZEIX AWEEMER BT S K HT. HERFRIA
ZERERENARERH LS.
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b & Y2 SR )8 77 B K45 # A 2 1 (Horizontal Bridgman Method ) IV 5t B $ir
(LEC) , 4> FHRAMEAE K I (MBE) , fh ¥ R AMER: (CBE) , i AHSME (LPE) , & B B PLIL ¥
SASEE (MOVPE) U R E YRS £ RS RTEEEA TRNEIMB &N .
TEAFE As.P.Ga, Al In; G ALY 145 . AsCly, PCl,, S Ak 4335 . AsH, , PH, ,H,Se, & B A
BLAL &4 B $EGa(CHy); ,Ga(CHy )5, AL(CH, )35 AL(C,H;) 3, Zn(CH;, )y, In (C,H;) . F1
In(C;Hy),. TEFRF AN FERANM KB EIEN, BARAXEFEYRAELED
TR BEE & AT A R AR o ) XU L HERR B R R P S B IR BRI I AN
MAESTHEERKHEE. '
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3.1 AMEFEREBRBCGE

PR 2AsH, -2>  2As+3H,

9PH, —=» 2P-+3H,
HBR As.PIREFEPLHE.
WU : A KMnO, ,NaOH, H,0, SR EfTHIR SR RIEX.
3.2 IMFEHEEHK
FIRABRMEREEZ R ER, BRI &S8R E B S 0: AsOF , PO, SO ,Cl,
F~ %, % RB .
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MELETFRTITIKIF R D ERME, om SHHEBFHRLD As KEH
0. 04mg/m®. {18 KMnO,,KOH,KIO;,H,SO,,H0, 25 7R TR] 175 VR % A VR AT F 9 PR AR TR
M3 TR HT T HEBERE. RREREET BB iR SRR 1 R,
#1 REWBORX As P RHBR L3R

HERS W WY T 4bFEHT mg/m® &3 G mg/m? EBREY
5%KMnO, +1%NaOH 2.54 0.03 28
5%H,0,+1%NaOH 0.42 0.03 92
2%NaOH 0.49 0. 022 95.4
5%HIO; 0.11 0.01 90.7
AsH;
O+@$E 6. 54 0. 038 99. 4
TEYERRFN KMnO, B 0.172 0.01 94.7
TV AR IR B 0.018 0.01 44
2%H,S0, TRk 0. 44 0.32 27
5%KMnO,+1 % NaOH 0. 06 0. 003 95
5%H0,+1%NaOH 0. 047 0. 003 93.6
2%NaOH 0.13 0. 005 96.1
PH; 5%HIO; 0. 04 0. 003 92.9
TEHERH KMnO, PR 0. 045 0. 002 95. 5
TEHEIR R M 0.015 0. 004 73.3
2% H,S0, 0.14 0.08 42.8

4 BIEBER

%83 HIO, K5, IEHRA S FEAE HS0, ZORAEE R EEULEH R AMLE X
B 10 M EEHER S AR FES, 2 5 KM,0,,H,0,,NaOH % % 5 & 1189 1B & M Btk
NEES.E 2R 1I0AMBRAER T ZHERERE. £ 2 HITIER 10 MEEEREHCR,
IGHEET S As,P. S\ F.Cl &3 L.

g LA B4R, BeA EAF A HEOURHE , LR IR B R AR B

5 RUHZE

RAVEHR T AR (—80°C) B R EE W R W HURE , i S8 IR Rl UM (38
S LZES P B RS FT 7. X T RSP AsHy, PH;, H,S 5
IR, R FARIE & SRR, B HE N SO AR ORI, M TR PR EHERAEA S, A
1%NaOH+ 3 % H,O, Ui, RSO 1538 RUE A R L0 SMT T8 e Ry 42 950 C i H, i&
AR B S ALY AsH,, HS, B WK R I 8% BEAT SOM @RI, Tk RET R, R
TR IRHIFE AL AT AL 2.

b AN ] 49 T A A FR AT AR i 223 F 2 3. ARIRIRE SE7T, AsH,, PHL, HLS AT %
BT R AT B B R, BT IR RE R, AT R T E A R A R R As PSR
BRI TS, LA R As.S [ WORTRE & B 3R
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Hz BRAEIZHER
K2 W0AMBEAEETAEREN T
s 5 W1l #z | W3 | m4 | Ws | K1 | K2 | K3 | K4 | &s
Gzl
As P32 ¥ 0.46 0.23 0.01 0.18 0.32 | <C0.01|<C0.01| 0.31 | 0.175 | 0.164
, Lb3E ) 0.016 | 0.04 | <C0.01| 0.025 | 0.034 | <<0.01|<C0.01] 0.021 | 0.011 | 0.023
(mg/m®) e 96.5% | 81.7% 86.1% | 89.4% 93.2% | 93.7% | 85.9%
p bR 0.022 | 0,052 [<C0.003{<C0.003| 0.091 | 0.048 | 0.017 | 0.047 [<0.003| 0.130
, IS |<<0.003]<C0. 003|<C0. 003|<C0.003| 0.004 [<C0.003|<C0.003| 0.004 |<0.003| 0.004
(mg/m?) HBRE 86.3% | 94.2% 95.6% | 93.7% | 93.7% | 91.4% 96.2%
so- phEERY 0.32 | 0.20 | 0.23 | 0.20 | 0.23 | 1.10 | 0.91 | 0.51 | 0.90 | 3.15
) /‘3) HEE 0.11 | 0.10 | 0.14 | 0.12 | 0.12 | 0.16 | 0.12 | 0.11 | 0.12 | ©.30
mg/m EE* 70% | 50% | 40% | 40% | 48% | 96% | 87% | 80% | 87% | 99%
E- AhEEET 0.650 | 0.560 | 0.044 | 0.915 | 0.650 | 0.030 | 0.026 | 0.600 | 0.125 | 0.180
. R E 0.021 | 0.016 | 0.020 | 0.015 | 0.013 | 0,018 | 0.015 | 0.022 | 0.002 | 0.010
(mg/m?) EEE 96.7% | 97.1% | 55% |98.3% | 98% 40% 42% | 96.3% | 98.4% | 94.4%
- AhE AT 0.45 | 0.23 | 0.24 | 0.52 | 2.40 | 1.04 | 1.02 | 0.50 | 0.68 | L 52
(g /em> pis:i= 0.12 | 0.04 | 0.14 | 0.10 | 0.08 | 0.15 | 0.10 | 0.138 | 0.15 | ©.02
og/m KBRE  173.3% | 83% | 42% | 81% | 97% |85.5% | 90% | 74% | 78% |98.6%

E:As A ZEZHAREFRENICEENE ;P FE SR A% 2S00 F-
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3 %R R Y R AR AR BRI AR X 2
HEYWR AsH; PH, As(B W) H,S
bRl LR 0. 0lppm 0. 03ppm 0. 013ppm 0. 02ppm
A A R 22 6.2% 8.6% 0.3%
FAEE 5 AL, B 4 ORRIM IR 75T As 3047 7 IR, HERTI T 4.
F 4 EREET B As BB E AT L (mg/m?)
R Ll A B c D E
BT
1 0. 020 0. 021
2 0.459 0. 460 0. 457
3 0.335 0. 320 0. 340
4 0. 007 0. 005
5 0. 007 0. 004
6 0.122 0.120 0.130 0.130
7 0.160 0. 140
8 0. 093 0. 100
9 0. 060 0. 062
10 0.100 0.110

HoAs R ACTHERSE B C: ZZE T HREEFREMNLEL D SET KL ERFRES
KB
R KR AR A T As P.S AL IATJE PR R A7 7 S B R BB TR 5.

F5 FBEMUERAHES AsP.S LHERTE WO T EHE

As(mg/m?3) P(mg/m?) SO; (mg/m®)
A Bfy BBy A B B Bfy A BAY B Bfi
B S AEET | US| AT | AEE | AT | A4S | AT | 4HEE | LB | 4A8E | LB | 48R
1 0.18 | 0.048 | 0.23 | 0.04 | 0.05 | 0.04 | 0.05 | 0.03 0.2 0.1 0.2 0.1
2 0.12 | 0.02 | 0.18 | 0.025 | 0.10 | 0.012 | 0.091 | 0.0l | 0.12 0.1 0.2 0.2
3 0.15 | 0.02 | 0.164 | 0.02 | 0.13 | 0.005 | 0.15 | 0.004 | 3.6 0 3.15 | 0.30
4 0.2 0.09 | 0.175 | 0.011 | 0.02 | 0.01 | 0.017 | 0.01 1.0 0.1 0.9 0.12
5 0.31 | 0.04 | 0.32 | 0.034 | 0.12 | 0.05 | 0.09 | 0.04 | 0.23 0.1 0.3 0.12

HE A B As P .S NS MG RSB BAL As Y ZE T HREEREHENE P HHS T AKRNE;
SO HHETEEENE.

FEIT T IR B ARG ) o3 SRR HE RO HEAT T As P.S.CLEY I, 1992 4 12 A
RN ERRRE TR URE LR, FIHEXH RN eSS E G RYK
FHEMObR e T ELHE SR B A, O 42 K, R A B IR i KR B . BE KR,
55 405 O 28 K — R IR — B R E A m A AL RS RIE B BATBT AT 7%, R
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Abatement and Detection of Arsenic, Phosphoric and Sulphuric Pollution
during Semiconductor Material and Device Processes
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Abstract The abatement technology of toxic arsenic, phosphoric and sulphuric pollution
during semiconductor material and device processes has been studied. Sampling methods
with low temperature concentration of these toxic species and their rapidly and sensitively
analytical methods have been proposed. A comparison between our analytical method and

the conventional ones has been shown.
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