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EE: Chloride”] dolg4 Zuje] ZA| 3ol ABSPCitriphenyl phosphate Zote-=9] Gia] A%S TGA(ther-
mogravimetric andysig S a4 283t Chloridesd] 1 o]&<;: Zvl(cobalt chloride, ferric chloride, nickel chloride =
zinc chloride)= ABS/PCltriphenyl phosphate F3h2-=9] ditsl] BpAolA sfshib-g-& ofr|ste], AAR$7|oA % (cha)
PAdo] A o™, 600 CollA 3~13%2] HFAA =& FAsiolch oleh 2 HaiE97]olAe] ABIPC/
triphenyl phosphate 1 3}-2-=9] 5= A4 chloriderd] Mol&4 Full9] 713l & ¥H(crosdinking effect) = =gt} ¢,
TR E AAAE £ e Aegol s dEEATh

Abstract: The therma degradation of ABS/PCltriphenyl phosphate compounds in the presence of trandition metal chloride
catalysts has been studied by thermogravimetric analysis (TGA). The reaction of transition meta chloride catalysts (cobalt
chloride, ferric chloride, nickel chloride and zinc chloride) and ABS/PCltriphenyl phosphate compounds has been found to
occur during the therma degradation of the compounds. In a nitrogen amosphere, char formation is observed, and 3~ 13% of
the reaction product is non-volatile a 600 C. The resulting enhancement of char formation in a nitrogen atmosphere has
been explained as a catalytic crosdinking 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.
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Tablel Various Trangtion Metal Chloride CatalyssUsed in This Study

Trangition Meta Chemical .

chloride Structure Properties
) FW. 129.84
Cobalt chloride CoCl, mp. 728 °C
. . FW. 162.21
Ferric chloride FeCls mp. 304 C
Nickel chloride NiCl, FW. 12962

m.p. -

) . FW. 136.28
Zinc chloride ZnCl, mp. 203
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Table 2. Temperatures for 5% Mass Loss and Amount of Non-Volatile Residue at 600 C in Nitrogen for Various ABSPC/TPP/Transtion Metal

Chloride Compounds

Temperature, C for 5% mass loss

Non-volatile residue at 600 C, wt%

Entry Sample(wt rtio) in nitrogen in nitrogen
1 ABS 410 1
2 ABS/FeCl;3(99/1) 407 11
3 ABS/CoCl, (99/1) 408 6
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/PC/TPP (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
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Figure 1. TGA thermograms a& a heating rate of 10 C/min under nitrogen
condition: ABS/FeCl3(99/1).
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Figure 2. TGA thermograms a a hegting rate of 10 C/min under
nitrogen condition: g-ABS/FeCl3(99/1).

Table 3. Temperaturesfor 5% Mass L ossand Amount of Non-volatile
Residueat 600 C in Nitrogen for Various Transtion Metal Chloride-
containing g-ABS

Temperature, 'C Non-volatile residue
Entry  Sample (wt ratio) for 5% massloss at 600 C,wt%
in nitrogen in nitrogen
1 g-ABS 410 1
2 g-ABS/CoCl, (99/1) 408 2
3 g-ABSFeCl;3(99/1) 406 1
4 g-ABSINiCl,(99/1) 406 1
5 g-ABSZnCl, (99/1) 406 1

resdue= 11%(Table 2, entry 2)o|u}, 22 4] FulE g-ABS| 4
S33E v 1%= HERitk(Table 3, entry 3). AuHR] 32> ABS
¢k 2] chlorider] Aolw< Svil7k gABSS| Aiial =
oGS vAA Fokrh

3.3 [ABS/TPP/Ferric Chloride] A|AE!

Figure 3 2 Table 2(entries 6-7)= ABSTPP(75/25)9} ABSTPP/ferric
chloride(75/24/1) S =5 A4 £9]7] dlollA TGA Fis] #41S
St ARE vERTE da 29074 e S BT 260 T A4
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Figure 3. TGA thermograms at a heating rate of 10 C/min under nitrogen
condition: (8) ABS/TPP(75/25) and (b) ABS'TPP/FeCl3(75/24/1).
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Figure 4. TGA thermograms at a heating rate of 10 C/min under air
condition: (8) ABS'TPP(75/25) and (b) ABS/'TPP/FeCl5(75/24/1).
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Figure 5. TGA thermograms a a heating rate of 10 C/min under
nitrogen condition: PC/FeCl3(99/1).

100
801
< b
S 60
Ny
S 40
2 ]
=
201
O,

0 100 200 300 400 500 600 700
Temperature(C)

Figure 6. TGA thermograms a a hegting rate of 10 C/min under
nitrogen condition: (a) PC, (b) PC/ZnCl,(99/1), (c) PC/ NiCl»(99/1), (d)
PC/FeCl3(99/1), and (€) PC/CoCl(99/1).
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chlorideE =915k vligh ZAdH]ol] ul2 TGA EE4] A3E Fgures
8 % 90l YERHSItE HAAQ Ae Ao feric chloride®] &
o] 0%-H 10 wt%7}A] Ak S71gtell wet PCTPP Bdl=9] diE
3] Al"o] 7Fasle] ferric chloride”} PCO] a5 qtell S A
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Figure 7. TGA thermograms a 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)
PCITPP/FeCl; (77/20/3), (d) PCITPP/IFeCl; (75/20/5), and (€) PC/TPP/FeCl3
(70/20/10).
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Figure 9. TGA thermograms at a hesting rate of 10°C/min under air
condition: (8) 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 (€) PC/TPP/FeCl; (70/20/10).
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