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Z8 : Chlorides] Ho|F% Follo) &4 3}o)A ABS/PCitriphenyl phosphate 3} =¢] &3] AEL TGA(ther-
mogravimetric analysis)& &34 ZAFS}ITY. Chloride#] o] 54 Zufl(cobalt chloride, ferric chloride, nickel chloride 2
zinc chloride)= ABS/PCtripheny] phosphate 733-2-=.0] G&&)] #A4ojA 3aHke-S of7|sle], 2R 7|04 L(chan)
Bho] BFEJLH, 600 TellA 3~13%2) HFBA £& FAsIch o9 2 é_!d:—‘?—f]7]°ﬂ/‘1-4 ABS/PC/
triphenyl phosphate T 3-2=.2] & A2 chloride] HolF< &) 7}ul & PHcrosslinking effect)® 3R T A,
I A7 AEE £

I Agkgel ojEiA AR H AT

Abstract: The thermal degradation of ABS/PC/triphenyl phosphate compounds in the presence of transition metal chloride
catalysts has been studied by thermogravimetric analysis (TGA). The reaction of transition metal chloride catalysts (cobalt
chloride, ferric chloride, nickel chloride and zinc chloride) and ABS/PC/triphenyl phosphate compounds has been found to
occur during the thermal degradation of the compounds. In a nitrogen atmosphere, char formation is observed, and 3~ 13% of
the reaction product is non-volatile at 600 C. The resulting enhancement of char formation in a nitrogen atmosphere has
been explained as a catalytic crosslinking effect of transition metal chloride catalysts. On the other hand, transition metal
chloride catalyzed char formation of ABS/PC/triphenyl phosphate compounds in air was unsuccessful due to the oxidative
degradation of the char at a higher temperature.

Keywords: ABS, thermal degradation, transition metal chloride catalyst.
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Table 1. Various Transition Metal Chloride Catalysts Used in This Study

Transition Metal Chemical

chloride Structure ); l()pemes

Cobalt ¢ FW. 129.84
oriae oCl o

Ferr EwW. 162.21
C chlona¢ eCly o

Nickel chloride NiC 2 U 129.62

mp. -

Zinc ¢ Ew. 136.28

oriae ]2 "
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Table 2. Temperatures for 5% Mass Loss and Amount of Non-Volatile Residue at 600 C in Nitrogen for Various ABS/PC/TPP/Transition Metal

Chloride Compounds
. Temperature, C for 5% mass loss Non-volatile residue at 600 C, wt%
Entry Sample(wt ratio) B L.
in nitrogen in nitrogen
1 ABS 410 1
2 ABS/FeCl; (99/1) 407 1t
3 ABS/CoCl, (99/1) 408
4 ABS/NICl, (99/1) 410 5
5 ABS/ZnCl, (99/1) 408 13
6 ABS/TPP (75/25) 260 1
7 ABS/TPP/FeCl, (75/24/1) 262 18
8 PC 497 25
9 PC/CoCl; (99/1) 405 21
10 PC/ FeCl; (99/1) 407 19
11 PC/ NiCl, (99/1) 401 22
12 PC/ ZnCl, (99/1) 325 18
13 ABS/PCITPP (75/12.5/12.5) 300 6
14 ABS/PC/TPP/CoCl, (75/12/12/1) 295 10
15 ABS/PC/TPP/FeCl; (75/12/12/1) 290 13
16 ABS/PC/TPP/NiCl, (75/12/12/1) 290 3
17 ABS/PC/TPP/ZnCl, (75/12/12/1) 290 8
100 100+
80 80+
g 60/ g 60
5 % Control
g 40 1 z 40
201 R 20
Control——p ", 7 ——ruy LY
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Figure 1. TGA thermograms at a heating rate of 10 “C/min under nitrogen
condition: ABS/FeCl3(99/1).
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Figure 2. TGA thermograms at a heating rate of 10 C/min under
nitrogen condition: g-ABS/FeCl3(99/1).

Table 3. Temperatures for 5% Mass Loss and Amount of Non-volatile
Residue at 600 C in Nitrogen for Various Transition Metal Chloride-
containing g-ABS

Temperature, C Non-volatile residue

Entry  Sample (wt ratio) for 5% mass loss at600 C, wi%
in nitrogen in nitrogen
1 g-ABS 410 1
2 g-ABS/CoCl, (99/1) 408 2
3 g-ABS/FeCl; (99/1) 406 1
4 g-ABS/NiClL, (99/1) 406 1
5 g-ABS/ZnCl, (99/1) 406 1

residuex= 11%(Table 2, entry 2)0]t}, 72 k2] ZullE g ABSY| 3
£35S e 1%E e th(Table 3, entry 3). ¥ 14 o1 g2 ABS
¢+ &2 chloride] Zola% &7l ¢-ABSY] ¥
THE 43S mRA] gtk

33 [ABS/TPP/Ferric Chloride] A|AH]

Figure 3 2 Table 2(entries 6-7)= ABS/TPP(75/25)%} ABS/TPP/ferric
chloride(7524/1) EU=E i 7] oA TGA G 49L&
g Z2AE vEdch 24 B7leAE M8 55 260 T FA0lA
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Figure 3. TGA thermograms at a heating rate of 10 C/min under nitrogen
condition: (a) ABS/TPP(75/25) and (b) ABS/TPP/FeCls(75/24/1).
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Figure 4. TGA thermograms at a heating rate of 10 ‘C/min under air
condition: (a) ABS/TPP(75/25) and (b) ABS/TPP/FeCl3(75/24/1).
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7] 27A stexe u|2H 2Ll A RAT(residue after transition)©]
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< A9 PAHA % UTH(Figure 4).
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= 18% A EAtHentry 12). ©]213F A= PCIF 3120 A] chioride
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Figure 5. TGA thermograms at a heating rate of 10 ‘C/min under
nitrogen condition: PC/FeCl3(99/1).
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Figure 6. TGA thermograms at a heating rate of 10 C/min under
nitrogen condition: (a) PC, (b) PC/ZnCL(99/1), (c) PC/ NiClx(99/1), (d)
PC/FeCl3(99/1), and (e) PC/CoCl»(99/1).
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olate] & ZF71E JEITHe% vs. 13%, Figure 7). $.2F8PH chloride
A HolF4ES ABSPCTPP HuE-=of A4 Al o gis] 7iA
259 & £ FAEE Yehr, oo} 72 YAL HeolgE
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PCe) #ETE o N Avide supra) ZAHAEL Z7] SE3| WA &
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g9}
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Figure 7. TGA thermograms at a heating rate of 10 C/min under
nitrogen condition: ABS/PC/TPP/FeCl3(75/12/12/1).
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Figure 8. TGA thermograms at a heating rate of 10 ‘C/min under
nitrogen condition: (a) PC/TPP (80/20), (b) PC/TPP/FeCl; (79/20/1), (c)
PC/TPP/FeCl; (77/20/3), (d) PC/TPP/FeCl; (75/20/5), and (e) PC/TPP/FeCl3
(70/20/10).

£ AL & F AACE $A £o] AL feric chloride FHTE°] 0
wi%d m= ok 19%°| X9} ferric chloride”’} A7MER BAIE 28%7}
A ZF7¥ske] pCt TPPY) Wh3oll ferric chloride”} #ejshs A &
et thFigure 8). &\t PCSF TPPEFH AAHE £ 37 24
sl E 2 g, AEHY A4 AR £ Y4 A
A th(Figure 9).
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ABSE Scheme 13 70| chloride] AolE4 Zujie} whe-gt 4= )
= 37F419) #57 e, styrene, butadiene & acrylonitrile moietiesyS %
fF3ta glom, AR o2 o] &EE ABS 4RI styrene©] 18%, acryk
onitrile®] 36%, butadiene®] 46%2] 2/dv]2 A|ZHAT} ABSO chloride
A F% Z20E & A Ah Sl BAE 13%2 £ residued
vehdon 28 ABS? £ residue’} 1%% RS mElE B o,
ABST 3-20)Al chlorided] B4 Fvi9} 88t ¥h3-& 3= Fo=
2T, o|g} 72 slshikgol= ABS/F A3t e B9
AR7} ukgo) Hoddh= Ao AL HY 53, acrylonitrile T4 T+
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Figure 9. TGA thermograms at a heating rate of 10°C/min under air
condition: (a) PC/TPP (80/20), (b) PC/TPP/FeCl; (79/20/1), (c) PC/TPP/FeCly
(77120/3), (d) PC/TPP/FeCl; (75/20/5), and (e) PC/TPP/FeCls (70/20/10).
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Scheme 1. Effect of transition metal chlorides in ABS.
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