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Study on the Radiation Stahilization of Poly(vinyl chloride) (1)

Synergetic Effects of Alcohol with Zinc-Stearate/
Calcium-Stearate Synergetic Soap on the Radiation
Stabilization of Poly(vinyl chloride)
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Abstract

Effects of various alcohols such as gio15 ang polyols on the zinc- stearate/calcium-st-

earate soap induced radiation stabilization of poly (vinyl chloride) (PVC) were investiga
ted by colorimetry. The synergism of diols with the synergetic metal soap was enhanced wi
th increasing the chain length of diols, while polyols except sorbitol did not exhibit
measurable enhancement of the stabilization of PVC.

The synergetic effect between diols and synergetic metal soap 1S  ascribed to the

action that the diols serve as a radical scavenger for polymer radical from PVC to retard
the abrupt discoloration of stabilized PVC.
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1) PV 21 - 37 U= 1000%) H7IAF S
{PVC-LS 1000]
2) 7t&A : dioctyl phthalate(DOP) [HAt
g AH
3) ¢HAl : zinc-stearate(Zn-St), calcium-s -

tearate(Ca-St)[Hayashi Pure Chem.

At
4) AN =2A : 1,2-propanediol(Merck A}, ¥
381, 1,2-butanediol(Fluka A},
=% 987, 6C¥], 1,3-butanediol
(Fluka A}, &% 997, 6081, 1.4-
butanediol[Fluka A}, <% 997,
GC-&], 2,3-butanediofFluka A},
== 997, 6C&1, 1,2-hexanediol
(Aldrich A}, &% 98%7]1, 1,5-hex-
anediol{Aldrich 4}, &% 997].1,6-

hexanediol (Aldrich A}, &= 9971,
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2,5-hexanediol[Aldrich A}, €% 997],
1,2-cyclohexanediol[Merck A}, %481,
polybutadienediol [Aldrich A}, 20% v -
inyl, 20% cis-1,4, 60% trans-1,4], 1
2,4- butanetriol(Fluka A}, =% 90%],
glycerol(Merck A}, £= 87%,GR],sorb-

itol{Fluka A, mp 92~93 °C), pentae -

rythritol[Aldrich A}, €% 98%],dip-
entaerythritol{Aldrich A},mp215~218
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PVC 100 phr, DOP 20 phr, Zn-St 2 open roll
2 150=2°ColA 1097 22ty Y=2aow
#1012(0.16 x 120 x phr, Ca-St 1 phr, I¥ 3=
A 3 phr£120 cm) Atololl W press@ 150 £2 °
Colld 2% &< ol * 10 kg/em® 2327 7F
A1 A1E(0.35£0.02 mm) & DEY o),
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AR ZARE 10,000 Cigl 74 =A%
212 Mg 0.04 Mrad/hrg2 715 A20M &
ZAMA A )

FAFY 5 Mrad&

3) ME &F

Al#E el AT = (olor Difference Meter (Nippon

Denshoku Kogyo Ind. Model ND-1001 DP)& oj&

3t A& 2 cmel AW Pwol bz 53R Mg,

), BAE(h), BR(L)E FH3tol FTHM 42t

(3F) 3% WAYZ[W(Lab)] & ch&a 22 A& ol §

st ZRTH
a = 17.5 ((1.02 X)-Y] / (Y%)
b= 7.0 [Y-(0.847 7)) / (Y34)
L=10 Y%

W (Lab) = 100-{ (100-L)* +a* + b’ 134
=(al)+(da)" + (b)) 134
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WO EEA T (X=82.2, Y=80.8,7=90.0)F RvA}
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7171 #13ke]  In-stearategt PVC o F oA ¥ B
HC12h whe-stol A EE nCLE AAstAL
I 8HE M3t gt ARz AE A
233 qlrk InCl.o PVCO & 3b=4(HCL)
NEEEE EHUXIE FHE g =Y
In-stearate ¥ stearic acidE Z&jA)% pVC Yy
oy et A AYAHCL) & In-stearate®] stearyl
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o] M2pEYE

ZAVASG ¥
FAstel ® 1, 200 uiEbwdch

® lolld 271 &o 2R PVCY A H B

3= propanediol < butamediel << 1,2-cyclohexan
ediol, hexanediol, poly(butadiene)diol =2o2
27rG T E o FaZ ool el stol

FEIT Yo
o, 27F9E&9 (719 AAEZe| ot apael
UFZo Faflo] Trag cyclohe

poly(butadiene)diol<S &
1,2-

xanediol, hexanediol,
g 24 31 v el
propanediol S MY Mz ez “iEMHI AT
poly(butadiene)diolel 2taif | butanediol

A3
Brhoer 2wl oy FUEL USE B+ e

tAsto] B AT (D)

"Each sheet contained DOP(20 phr),
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Table 1. Stabilization effect of diols’
Ja &b W T
Additive’ I§
»Irrad‘ Irrad| Irrad. [rrad_L
pvC 0.1114.9 |17 [15.2 |100
1,2-Propanediol 0.0 [13.7 ] &1 [13.7 | g
1,2-Butanediol 0.012.4| 7.2 |12.6 | 83
1, 3-Butanediol 0.11106] 7.2 |10.8 71
1,4-Butanediol 0.0)11.4| 6.3 [11.4 | 75
2,3-Butanediol 0.011.4] 6.3 [11.4 | 75
1,2-Hexanediol 0.0 6.8/ 3.8 | 6.8 45
1,5-Hexanediol 0.2] 6.3] 7.2 | 6.3 41
1,6-Hexanediol 0.1} 5.8|3.4 | 58| 38
1,2-Cyclohexanediol | 0.0 | 6.9| 4.1 | 6.9 | 45
Poly(butadiene)diol|0.2 | 5.2] 2.7 | 6.0 | 39

*Irradiated(Irrad.) in air at room temperature to
5 Mrad total dose with gamma ray.

Zn/Ca(2/1) - St
(3 phr) and additive (3 phr); &a represents the
difference of redness; &b represents the
difference of yellowness; &W represents the
difference of whiteness; SE represents the total
colour difference.

"= [ 8E/6E (PVC)] x 100

t} 2 butanediolS Holl wished” A3 2R
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Table 2. Stabilization effect of polyols®

sa db &W SE

Additive® I
Irrad. Irrad. Irrad. Irrad.

PVC 0.1 | 14.9 [11.7 |15.2 {100

1,2,4-Butanetrio | 11.6 18.8 |24.9 |26.4 | 174

Glycerol 3.5 | 13.8 {15.7 |17.0 | 112
Sorbitol 731 9.3(13.513.8] 9
Pentaerythritol | 3. 61 18.1 {14.8 | 18.9| 124

Dipentaerythrito 7.41 15.7 |14.3 | 17.8 | 117

pefer footnotes given in Table 1.
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