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Synthesis of High RelativeM olecular M ass B iodegradable Poly( Butylene Succinate)

Zhang Changhui, ZhangM in, Zhao Xia
(College of Chemistry & Chemical Engineering, Shaanxi U niversity of Science & Technology, Xi' an Shaanxi 710021, China)

[ Abdtract] High relative molecular mass biodegradable poly ( butylene succinate) (PBS) were
synthesized fram succinic acid and 1, 4-butanediol by solution polymerization combined with melt
polycondensation in presence of catalyst The catalytic behaviors of eight single catalysts and seven
camposite catalystsw ere investigated Chanical structure of PBS w as characterized by means of FTIR
and '"H NM R Relative molecular mass and its distribution, themal and mechanical properties of FBS
were measured A ctivities of single catalysts were in the order of SnCL >Ti(OBu), >Ti(OPr), >
Sn(Oct), >2Zn (OAc), >M gHPO, > 732 type strongly acidic cation exchange resin > p-toluene
sulphonic acid (P-TS). The catalytic effects of composite catalysts were better than that of single
catalysts, amongw hich SnCL /P-TS provided the best catalytic perfom ance in synthesis of PBS Fram
data of GPC themaximalM, of PBSwas 8 95 X 104, relative molecular mass distribution was 1 77
and elongation at break reached 391%.
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Table 1 Effect of different single catalysts on synthesis of poly (butylene succinate) (PBS)
Sample Catalyst M,, 10* M, , 10* M, M, Colour of sample
P S1-1 SnCl, 8 16 15 09 185 Grey
FBS1-2 Ti(OBu) 4 7.35 13 79 187 B rown
P S1-3 Ti(iOPr) 4 7 18 13 58 189 Browvn
PBS1-4 Sn(Oct) , 4 27 7. 98 187 Browvn
mBS15 Zn(OAc), 3 67 6 53 178 Grey
B S1-6 M gHPRO,4 2 95 519 176 Grey
B S1-7 732 Type strongly acidic cation exchange resin 2 36 4 47 189 Brown
mBS1-8 p-Toluene sulfonic acid (P-TS) 221 4 37 198 L ight yellow
PBS1-9 W ithout catalyst 2 00 4 03 2 02 Dark brovn
Reaction conditions. 1, 4-butanediol O 11 mol, succinic acid 0. 10 mol, toluol 50 mL, catalystQ 17 mmol, solution polym erization reaction tem-
perature 140 , reaction time 1 h; melt polycondensation reaction tenperature 230 , reaction tme 3 h, vacuun 1 3 kPa, nitrogen protection

M ,: number-average relative molecularmass M, : w eight-average relative molecularmass M,, /M ,: relative molecular mass distribution
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Table 2 Effect of composite catalysts on synthesis of BBS
Sample Catalyst M,, 10* M, , 10* M, M, Colour of sample
mBSs2-1 SnCl, /P-TS 8 95 15 87 177 W hite
B S22 Ti(OBU) 4/P-TS 7 92 15 08 190 L ight yellow
B S2-3 Ti(OPr) 4/P-TS 7.55 14 18 188 L ight yellow
B S2-4 SnS0,Zn(0Ac) ,/P-TS 5 27 9 38 178 L ight yellow
B S2-5 Zn(OAc), /P-TS 4 21 7. 36 175 W hite
mBS2-6 M gHPO, /P-TS 3 90 5 87 151 W hite
FB S2-7 732 Type strongly acidic cation exchange resin/P-TS 2 86 4. 87 170 L ight yellowv
Reaction conditions: P-TS 0. 17 mmol, other catalyst 0 17 mmol, the others referred to Table 1
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Table 3 M echanical properties of PBS

s | M. 10° Yield strength/ M aximum tensile Elongation at
a’T‘Ip e ns

M Pa strength/M Pa break, %
mSs2-1 8 95 18 2 37.5 391
B S2-2 7. 92 18 3 37. 4 356
mBS2-3 7.55 181 37. 3 342
mBS2-4 527 18 4 356 216
B S2-5 421 180 348 183
PBS2-6 390 18 1 34 0 48
24 PBS
mBS2-1 TG 3 3 ,
ms2-1 TG ,
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