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Improvement of low temperature thermal stability on PVC
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Abstract : Metal(Zinc) soap and mixed metal(Zn/Ba) soap were synthesized with good
structures and characterized by IR and H-NMR. The H-NMR spectrums of the synthesized
soaps were in very good accordance with the structures proposed by earlier workers. The
mixed metal soaps with various costabilizers(acid or metal content effect), which added in
order to investigate the thermal stabilization effect at low and high temperature, were
investigated the thermal stabilization effect. The temperature effect is relation to the metal
content effect than acid effect. In case of mixed metal soap, the high thermal stabilization
effect improved with increasing Barium content. As the Zinc content increase the low
temperature thermal stabilization effect improved, but the high temperature thermal
stabilization effect showed an opposite tendency.
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Table 1. Heat stability on using mixed metal
soap at 195C.

Carbonizaton time
Formulaton
(sec)
A-1-1 680
B-1-1 625
C-1-1 600
D-1-1 590
E-1-1 560
A-1-2 605
A-1-3 590
A-1-4 550
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Fig. 1. Decomposition mechanism of PVC
head to head structure.
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Fig. 2. Synthesis mechanism of tertiary chlorine by chain transfer.
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Fig. 3. Reaction of dehydrochlorination.

(a) Molecular mechanism,

2 oouXe] o Fakshurge] PO A

Faagon ooj4A frk o5 Aspuse

PVCUlel EAsH: 2w BeBolt 7Hg

bR A7k e PVCH TRACR E4)
5

2

stAY absiuks Fdl A IRy
(chromophore)5-oll 2|3 7WAI7} &
g PVCY Haw-g-&% ek walx] A g}
PVCe] 7hgoltt oFwsd ddAolmg o
of & Jkube Fo FAHH AtsEsuke S
FAastalr] f1aA AR A A S ARE-gh

PVCe <E2taEd= radical mechanismol
oA ==, d4ksHE s mechanisme
okt v Zui12].

N7 Aoz AETS

[

FAste]  7hal
(crosslinking)7} dojuiAl Hoh

T3 PVCe EajaA oA &A% chloroallyl
group< AR EA slelA] w2 AkshE o
carbonyl-chloroallyl +%Z& dA3lA Fth

HAE carbonyl groupe ©|%3F UE o]F
AT} conjugations A SIH o] 3 H4AY
12 AAs=H Zod AU E BF
AES st gHsrAE XA
cbstak-gell oJsiA FAdE =< E chlorine
radical& PVC chain®l A radical x| 432
=ZA 7)1 B2 A e 7F R o] R

pNl

fr

ok

(b) Ionic mechanism

1.2. PVCe| otHs5}

PVC <¢HgAlgtx & 7}¥A] PVC resin
compounding el TS = H7MA F9 3
o], PVCe d&3] @l Aduist H o
of w2 EA A3tE =] 9o HClel 3
S WA o] 1a HFAHo|n, ofn] wAs HClo|
&8-S 34 FI=E HCIE X33, o
] HCle] ¥A3le] damageE Y2 o|FZ2 gl
1‘%7}‘3*% JEL otk 9xlof S 3

__O_

PVCJ “ideal” AdGAZ U BH e
griss 73 & —’F AE BHE EFHEE
< 9ujaty, e 2e 9% g A
ofoF gri(13].

1. PVCY 718 % & 71F &9 resine®

2e @Asls HCIE $A43 A7IAY &

o PN Lo
T8 F A TE.

2. Tertiary carbonel] ZAE=o] 9=
atom, allylic chlorine®} %2
site®] %35,

3. PVC9 &3] JMAIAZA Z&ste g Al
o  EIE  EA  AAPEE  metal
chlorides(Lewis acids)9] ®]&A 3 L&

+/33ke wH.

chlorine
B

- 443 -



Vol. 26, No. 4 (2009)

4, B74-e free-radical &4, 39, Ak3}o|
o WA e BEsle AP IS
F AE 9.

5 LEEA, v IFE, wwre e &
SEES vgAs e A48 I 5+ 9
= -

h o .

1.3. ot&st 7|7

(D) &) &g dAs%
PVCS Gergie F4A1717] fistel ALg
Hol A= FaHrd od AR ge o

T2l o] 5 A AT o] A gkom,
4-chloro-2-hexenes E 92 3}o] Anderson¥}
OnozukaZt Ak F&Eu|Fe] k43
mechanism< Fig. 49} Zt}5,19].
Zn(00CR),  + 2HC =  2(RCOOH) + ZnCl»
CHy—CH=CH—CH—CHo—CHs + Zn(0OCR)p —— =

cl

CHz3—CH=CH —?H —~CHo—CH; + CI1Zn00CR

0=—C—R
—CH=CH—CH—CHo—CH3

|
Cl

——

+ C1Zn0OCR

CH3—CH=CH—CH—CH>—CH

N

0

Fig. 4. Stabilization mechanism of metal soap.
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» Co-stabilizer

ESO(Epoxidized Soyabean Oil) : F 2 &3}

()

Viscosity : 340cps(25C), ¥]% : 0.985-0.995,
MW : 1000, <13} : 290C,

Oxirane AFA3%H=F @ 6.9%

Sodium perchlorate : Aldrich AF. (99%)
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