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Abstract: A series of terpolycarbonates ( PBISC) based on diphenyl carbonate, 1,4-butyanediol and
isosorbide in combination with spiroglycol were synthesized via two-step melt polymerization procedure.
The chemical structure and composition of PBISC were characterized by 'H NMR and "C NMR spec-
trum. The molecular weight, thermal stabilities, thermal performances, crystallization behavior and
mechanical properties were detected through GPC, TGA, DSC, WXRD and tensile testing, respective-
ly. The results indicated that glass transition temperature values of PBISC copolymers was 63 ~72 °C ,
T values of PBISC was closing to 350 °C and PBISC exhibited low crystalline ability.
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%1 PBC, PBISC #l PBy, 15, C fIAHIEFRAE
Table 1  Molecular characteristics of PBC, PBISC and PBy, I, C
Sample Feed ratio Composition L L R M,/ x107 M,/ x107? -
BD/ISB/SPG  BD/ISB/SPG g-mol”? g+ mol!

PBC* 100/0/0 - - - - - 147.6 88.6 1.66
PB1,,S,0C°  50/10/40 47/11/42 1.15 1.73  1.67 1.04 104. 1 42.0 2.47
PBy 1S, 50/20/30 49/20/31 .79 1.59  1.29  0.96 95.9 39.2 2.44
PBy, 1S, C° 50/25/25 46/27/21 1.93 1.44  1.17  1.03 84.4 33.1 2.55
PBy,1,,S,C' 50/30/20 50/30/20 1.80  1.62  1.35  0.91 65.4 28.4 2.30
PB,,1,,8,C"  50/40/10 49/41/10 .17 1.92  1.81  0.93 61.1 27.2 2.25

PB,, I, C* 50/50/0 46/54/0 1.55  1.93 - 1.16 66.2 33.6 1.87
R ALK R T H NMR $142 ;" Number-average sequence length of BC unit(L, . ) , number-average sequence length
of IC unit(L,,.) , number-average sequence length of SC unit(L, ), and degree of randomness(R) 3@ 31" C NMR $£7%;
“THF Y3 S04, 73 0.6 mL » min "5 ‘CHCL, 33040, Ji# 0.5 mL - min ™',
%2 PBC, PBISC il PBs, 15, C HlEAES IR
Table 2 Thermal properties of PBC, PBISC and PBy,I,,C
DSC (1st heating scan) DSC(2nd heating scan) TGA
Samples
T./C AH, /T g™ Tg/°C Ty 50./C Ty, wa/ C
PBC 59.24 51.15 31.40 282.72 321.12

PB,,1,,S,,C 173.73 9.64 72.46 318.81 345.43, 432.30

PB,L,,S;,C - - 65.10 308. 15 352.21, 430.08

PB,,L,;S,,C - - 68. 02 314.78 363.02, 428. 64

PBsy 1355 C - - 63.53 317.04 357.26, 424.57

PB,,1,,S,,C - - 71.83 314.35 360. 61

PB,, L, C - - 81.32 321.19 364. 80

EEWREC NMR & E LK 2. 1€ PBC 1Yi%
Kl ,825.05, 67.16 1 155.05 b0 icis 55005 &
CH,(b), OCH, (a) FIEIL (1) %) PByI,C 7E &
25.13, 67. 26, 70. 52, 73. 22, 77. 10, 80.90,
81.53, 85.84 i1 154. 17 ~ 155. 14 kb By 4EAE 164351
)& CH, (b), OCH, (a),OCH, (g, Sl AEE),
OCH, (d, %11 54E) ,CH (¢, 5111 B4HE) , CH(f, 5

(A4 ) ,OCH (e, 5 ILAYEE) , OCH (h, 511 B4 )
FIBRIE(1,3) 7 2 TF PBy 1,8, C FE 3 Y, 12
TPEMITTE § 19.22, 32.51, 38.79, 70.06, 72.82
F1104. 53 AbRFAEDE 5330 J& CH, (s, 38 ) ,-C-
(n,$8 — ), CH,-C(i,#% — ), OCH, (m, 18 —
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DA bR 5 SR AR — R
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B o A v R BoE ik GPC I E , Mw Al
PDI 43 51|24 61100 ~ 104100 g + mol ™' £ 2. 25 ~
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Figure 3  DSC curves of PBC, PBISC and PB,, L, C:

Cooling curves(a) and the second heating scan(b)
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Table 3 Mechanical properties comparison of PBC,
PBISC and PB, 1, C

Tensile modulus Tensile strength Elongation

Samples /MPa /MPa  at break/%

PBC 262 50 241 756127
PByl,S0C 1189 £259 51+9 2527
PByL,S,C 978 +398 3427 234
PByLsSisC 461 £96 2510 94%75
PByL,S,C 656 +94 19 +2 21 +4
PBy1S,C 896 %112 3748 33 28
PBol,C 605 +226 40 +4 63 £32
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