Polymer(Korea) Vol. 19, No. 3, pp 340-346(1995)

F=A GAAAINA PVCE 9o 3ol A3 A+
A 3 2 Octanol/PEG Phthalate Coester Plasticizer

4 F x4
Qshstm nEarEst, 2o 55
(19943 109 269 A4

T hermal Stabilization of PVC in Non-toxic
Stabilizer Systems.(II)
Octanol/PEG Phthalate Coester Plasticizer

Chongwook Park* and Icksam Noh'
Dept. of Polymer Science and Engineering, Inha University, Inchon, 402-751, Korea
*Korea Advanced Institute of Science and Technology, Seoul, 130-650, Korea
(Recetved October 26, 1934)

£ ¢} PVCo| AREHE F54 "etYAlel Zn 2 Ca stearateAlor = AAE = ZnClLE Q13
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9 E 73 poly(ethylene glyco)E 2 FEAE HAs A2 A H7IsHe o] &&A A
o} B dPoAxs PVCH 73 de] AFRHE 71449l di(2—ethylhexyl) phthalate (DOP) ol
oxyethylene unitg& =98} 7k4A9} M5 A 48§ Hdle AMEL 7H4AAE B4
I A5E AESg. B A7 843 7H4Al= DOPY| poly(ethylene glycol) monoalkyl
ether& transesterificationdle] FAJstg.om, o] 712AE F7IHd Zn/Cav]yr A AHNA
PVCe] €etA4de] 2-3u) FAFAY, 72 2T DOPY vjmsle] 283 483dE + IS
gelslct.

Abstract : A new multi-purpose plasticizer for PVC was synthesized and evaluated. Three
to eight oxyethylene repeating units were introduced to di(2-ethylhexyl) phthalate (DOP)
by transesterification of DOP with triethylene glycol monobutyl ether or poly(ethylene gly-
col) monomethyl ether. The new plasticizer, phthalic acid octanol/poly(ethylene glycol)
phthalate coester, acts as not only a plasticizer for PVC but also a costabilizer in the Zn/Ca
stearate stabilizer system. It was shown that coester plasticizers in the Zn/Ca soap system
were two to three times more effective in the thermal stabilization of PVC than DOP plasti-
cizer in the same stabilizer system.
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1) PVC##] © g§7]AF A ZF LS-100(F¥=1000)
2) 7}FAA| : 2-Ethyl hexyl phthalate(DOP) : &7}
AL FHE
3) eHAA) : Zinc stearate . Y WakoAH(A]FE)
Calcium stearate : 4 £ Hayashi Pure
Chemical AH(A]2F8)
4) 71EpA|oF
Triethylene glycol monobutyl ether and Higher
(03} TBHz}g}) : Dow Chemical A} Al2EE)
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12A12 7V & ALG

Coester?] #4. Mechanical stirrer7} &A=z
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), W HAEUB, WAL BAE 1Lge]
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triethylene glycol monobutyl ether 105.5 g(0.456
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Fig. 1. Apparatus for thermal dehydrochlorination
of compounded PVC.
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Fig. 2. 'H-NMR spectrum of octanol/TBH phthal-
ate coester.
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Fig. 3. 1H-NMR spectrum of octanol/PEG350 ME
phthalate coester.
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Fig. 4. IR spectrum of octanol/PEG350 ME phthal-

ate coester.

344

#4 Coester Plasticizer?] PVCel ¥t gt
Aast, ANRAY PVC AL oL e
WP oz Brisoigr}.
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7,18 2) 281" PVCe Bo)2HJe) UV 24,14
3) g&sll"d PVCe ©]ZZFL ozonolysisdlel

2 &4

2 A7 e B9sleAEy SPEe A
o A3 coester plasticizer®] PVCe] thslt
EXH EAE FHsAY. FAaESA7IAA PVC
(0.5 g 71¥)9 @ E3lA] Akl ule} wEEHE
HClo] & Fig. 59} Fig. 64 FA8tT).

Fig. 5& oxyethylene®] ¥WH& 97} 3-49)
triethylene glycol monobutyl ether & =413} coes-
ter plasticizerE DOPU|4 PVCe w3t Boz
4] DOP9] 7$-& 39 PVCE 7193l g3t

Table 1. Synthesis of Octanol/TBH Phthalate Co-
ester Plasticizer

Sample No. Reaction Time Conversion

(min.) (mole%)*
TBH Coester-1 30 6.25
TBH Coester-2 50 8.33
TBH Coester-3 70 16.67
TBH Coester-4 90 18.75
TBH Coester-5 120 27.08
TBH Coester-6 150 29.17

Reaction Temperature : 184°C.
*Conversion(ester interchanged) to 1:1 coester.

Table 2. Synthesis of Octanol/PEG350 ME Phthal-
ate Coester Plasticizer

Reaction Time Conversion

Sample No. (min)  (mole%)*
PEG350 ME Coester-1 30 3.33
PEG350 ME Coester-2 60 9.63
PEG350 ME Coester-3 90 16.84
PEG350 ME Coester-4 120 21.05
PEG350 ME Coester-5 150 31.37

Reaction Temperature : 184C.
*Conversion{ester interchanged) to 1:1 coester.
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Fig. 5. The dehydrochlorination of PVC compound-
ed with octanol/TBH phthalate coester plasticizer
(20phr) and Zn/Ca(2/1)-stearate(3phr) at 160C
DOP(©0), TBH coester-1(v), TBH coester-2( o),
TBH coester-3(A ), TBH coester-4( &), TBH coes-
ter-5('¥), and TBH coester-6( o).
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Fig. 6. The dehydrochlorination of PVC compound-
ed with octanol/PEG350 ME phthalate coester plas-
ticizer(20phr) and Zn/Ca(2/1)-stearate(3phr) at
160°C DOP(0), PEG350 ME coester-1(A), PEG
350 ME coester-2( &), PEG350 ME coester-3(W¥),
PEG350 ME coester-4( m ), and PEG350 ME coes-
ter-5( @ ).
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