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Tab. 1 The influences of catalysts on esterfication
Catalyst Reaction time /h Temp. /C Color Esterfication yield #o
Tertrabutyl titanate 4 210 yellow 825
7r0, 1503 1 210 - -
Sulfuric acid 5 180 brown 76.9
p-M ethylph enol 5.5 180 brown 75. 0
TiSiW 12040 /Ti02 4 210 brown 73. 8
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Tab. 2 The synthetic conditions of antimony tris(thioethyl carboxylate)

n( Acid) /mol

n( Alcohol) /mol V(Solvent) /mL  m( Catalyst) /g Time /h Esterification Mo
ATO 0. 360 01 50 0.4 4.0 65.5
ATL 0.348 01 50 0.4 55 76. 4
ATS 0.336 01 50 0.4 80 2.5

A TO antimony tris(thioethyl octoate); ATL antimony tris(thioethyl laurate); A TS antimony tris(thioethyl stearate) .
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Tab. 3 The physiochemical properties of antimony tris( thioethyl carboxylate)

Elemental analysis(cald. ) Yo

Comp. Appearance mp/C D20 C " S 9
A TO Yellowish liquid * 1.458 9 49.32(49.26)  7.86(7.80) 12 85(13 13)  16.34( 16. 66)
ATL Yellowish solid 36- 38 - 56.34(56.08)  9.14(9. 01)  10.72(10.68)  13.62(13. 54)
ATS Yellowish solid 46- 48 - 62.37(62.57)  10.05(10. 17) 8 27 (8 34)  10.27(10. 58)
" Boiling—point 142°C |2 K pa.
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Tab. 4 The formulations of PV C and thermal stability of PVC blended with them

A B C D E F
PV C 100 100 100 100 100 100
DOP 10 10 10 10 10 10
Stearic acid 1 1 1 1 1 1
Calcium stearate 2.85 0 0 0 0 0 4
Zinc stearate 0.15 0 0 0 0 01
Calcium laurate 0 2. 85 0 0 0 0
Zinc laurate 0 0. 15 0 0 0 0
Dibutyltin dilaurate 0 0 30 0 0 0
Compound lead salts 0 0 0 3.0 0 0
ATS 0 0 0 2.0 0
TM~181(0 rganotin) 0 0 0 0 1.5
Stability time/min 13 18 44 43 45 47
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Synthesis of Antimony Tris( Thioethyl Carboxylates) as
Thermal Stabilizers for Poly(vinyl chloride)

LIU YouNian , SHU Wan-Gen, W AN G Chun-Jiang, ZENG Dong-Ming, CHEN Qi-Yuan
(College of Chemistry and Chemical Engineering,Central South University,Changsha 410083)

Abstract A kind of thermal stabilizers for PVC antimony tris ( thioethyl carboxylate) ( Sh
(SCHRCHOOCR)3, (R G Hew 1, n= 7,11, 17), was synthesized from carboxylic acid, antimony
trioxide and 2-mercapto ethanol in two steps using tetra-#-butyl titanate as catalyst and xylene as
azeotropic solvent. The thermal stability time was about 8~ 40 min(at 200 C) when they were
blended in Do mass ratio in PV C. The thermal stability of tris( thioethyl stearate) was better than
that of Ca—Z/n complex stabilizers and lead complex stabilizers. It can match dibutyltin dilaurate. The
stabilization mechanism of the stabilizers for PV C was disscussed briefly.
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