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Abstract - An accurate information of the autoignition temperature(AIT) is important in
developing appropriate prevention and control measures in industrial fire. This study measured
the AITs of trichlorosliane and dichlosilane(DCS)-trichlorosliane(TCS) mixtures by using ASTM
F659-78 apparatus. The experiment AITs of trichlorosliane, TCS(90wt%)-DCS(10wt%) and the
TCS(70wt%)-DCS(30wt%) were 225C, 250C, and 236C, respectively.

Key words : AlT(autoignition temperatures), trichlorosliane, ASTM E659-78, dichlosilane(DCS)-trichloro—
sliane(TCS) mixtures
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Table 1. Summary of characteristics of dichlorosilane and trichlorosilane.

T Dichlorosilane Trichlorosilane
9| A Tk dstra WS Ad 749 F AF
WA 33 AT WA A5l
pH A& A5 4
L= WAl Al s, olE oE| 26 £-3) WA, oEHZ, g FEEIEE, AMFsieio] £3)
B 8 T 32T
==4 -122 C -127 C
=71% 1230 mmHg (207C) 400 mmHg (15C)
HIF(F71=1) N/A 1.3
A N/A N/A
71N =(F7]=1) 3.48 4.7
A= N/A N/A
AsHH -37C -14 C
Z1 9} (vol %) 41799 N/A
A 101.01 (Ho-Si-Cly) 135.45(Cl3-Si-H)
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Fig. 1. Schematic diagram of autoignition
temperature apparatus.
(ASTM E 659-78).
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Table 2. Comparison of experimental and
ignition delay times by the AITs
for trichlorosilane.

T[C] | TIK] HCI smoke timel[s] tpred..[s]
170 443.15 32.30 32.37
190 463.15 15.44 16.75
210 483.15 11.49 9.16
223 496.15 551 6.35
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Fig. 2. Comparisons between the experimental
and calculated HCl smoke delay times
for trichlorosilane.
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Table 3. Comparisons of autoignition temperatures(AITs) between experimental data and several
reported data for pure substance.

AITs(C)
Substances - - - —
Experimental NFPA[12] Sigmal13] SFPE[14] Hilado[15] DIPPR[16]
Dichlorosilane 36T N/A N/A N/A N/A
Trichlorosliane 225 N/A N/A N/A N/A 182
ASAA EeA A TS ST Table 4= 2] (5)°l] &8t =8 B AANIE
T8]al A A2 ARE o] g5t U5 3 < A3 HhLoPO% UrEM A0 T, AT 20
AENE B3 Bt o3 walx]dA 7] o3t A&ty AIAS & dA sk Utk
TAAE Yepdd o 2o
43 TCS-DCS E¢&tE29 X}ﬁ L RS
- 1 tZ2Z 2 A ko] wol gl 497 #E=4
InT=—53.4727 + 28328 T) ©6) o] Vol Al Abeolx] 3 o) oﬁ PR
AR 0 % Semenov[17]7F ANAITE 2] (6)= ©] A el A1 DCS(0.13)-TCS(0.87) 2] 3=} DCS
£33t GA4gUAE 4 5 9o, A (6 (0.36)-TCS(0.64)2] E3+2-& 4y AH8-3ta 9t
2 (el ti]lste] Ake %‘r*éi‘rﬂLﬂX](E)L 234 o] = o] EEo| tdl] A8k AjoIutE L o]
kJ/mol®] 31Tt A ADE Table 5 E Fig. 3¢ YeRSATE
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Table 4. Comparisons of experimental and ignition delay times by the AITs for trichlorosilane.

E 3 5
No. TI[TC] TIK] Texp.[s] Int a. ©)
tpred..[s]
1 225 493.15 31.39 3.4465 29.98
2 230 503.15 15.67 27517 16.92
3 240 513.15 5.81 1.7596 564
A.AD. - - - - 1.01
Table 5. Experimental AITs by sample for DCS and DCS-TCS system.
Mole fraction
, _ . . Sample(ml) T(C) (s)
Dichlorosilane(x;) Tichlorosilane(x2)
0.1 No ignition -
0.0 1.0 0.15 No ignition
(0 wt2) (100 wt%) 0.2 225 56
0.25 225 31
02 245 45
0.13 0.87 .
250 43
(10 wt%) (90 wt%)
0.25 250 52
0.36 0.94 095 236 36
(30 wt%) (70 wt%) ’ 242 8

KIGAS Vol. 14, No. 4, August, 2010 - 28 -



Trichlorosliane ¥ Dichlorosilane-Trichlorosliane &3H&¢] =}l -3}l

270

260

250 4

240 \
L
230 -

220 o

Autoignition Temperatures(OC)

210 o

200 T T T T T T T T T
00 01 02 03 04 05 06 07 08 09 10

X, (Mole fraction)

Fig. 3. Experimental AITs of DCS-TCS system.
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