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Scheme 1  Copolymerization of ¥-VL and e-CL

Table 1 Conditions and results of capolymerization of ¥-VL and e-CL with various catalysts*

Conditions Results
Run no. Calalyst amount
Copolymn. method Catalyst Temperature{ °C) Time(h) x(%) F,-VL
{mol % )®

1 Bulk ROP SnPhy 0.5 100 10 47.2 0
2 bulk ROP BF; * OEt, 1.5 120 10 38.7 0.105
3 Hydrolysis/polycondensation Phosphoric acid® 0.2 200 48 46.0 0.061
4 Solution ROP Ay? 2.2 60 48 461 0.087

% y-VL/e-CL = 5:5 (in molar ratio} ; ® Based on monomer mixture; ¢ Phosphoric acid aqueous solution g = 1.2 g/L; 4 Toluene solution

A; s trimer of aluminium trissopropoxide, [ A1 = 0.116 mol/L,[e-CL] = 2.6 mol/L,[7-VL] = 2.6 mol/L
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Fig.1 'H-NMR spectra of PCL (a) and P{ y-VL-co-e-CL) (b) at a
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Fig.2 "™C-NMR spectrum of P{ 7-VL-co-¢-CL) at a feed ratio of 7-
YL to e-CL = 3:7
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¥-VL/e-CL = 2:8; BF;-0E,: 1.5 mol%
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Fig.5 Conversion-time (x-time) curves of copolymerization with
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Fig 6 Conversion-time { x-time) curves of copolymerization of ¥-VL
and £-CL at different monomer feed rativs { BF; - QEt, 1 1.5 mol% ,
120°C)
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Table 2 Results of copalymerization of ¥-VL and e-CL with BF, - OEt,

at different monomer feed ratios®

Srv. M, PDI Fr T.(%C)

0 3410 1.99 ] 56.40
0.1 4250 2.17  0.0246 (0.0243°)  53.93
0.2 2980 2.07 0.0513 50.13
0.3 3310 1.52 0.0827 49.40
0.4 3130 1.73 0.0885 46.53

0.5 2680 1.63 0.105 {0.103%) 44,47

* BF;+ OBt : 1.5 mol% ,120°C, 10 h; ® Polymerization time was 4 h.
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MI71-fn dIM] 1-Fuy
FUERGEL EEAML. A.BITHMELE 3,
Hia = 14.37. 0 A% B 1EE, BRI —KEXR
(BB = -1.22, 8% - 1.23, HRXEH =
0.993), HFEMBIESRE r, = r = 0.0078,
Iy = reen = 17.6.
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Table 3 Copolymerization of ¥-VL and €-CL at low conversion ”

Run Error
froo Frn 2 (%) 4 B Frvt, ol
no (%)
1 0.20 0,014 3.28 -0925 0.234 0.014 o
2 0.3 0.022 120 -0.826 0.362 0.023 4,54
3 0.40 0.037 6.70 -0.643 0.446 0.033 5.40
4 0,50 005 250 -0.523 0.5 0.051  3.77
5 060 0.073 11.6 -0.408 0.665 0.074 1.37
6 070 0.14 10.3 -0.290 0.766 0.106 1.92

" BF;*OFt15:1.5 mol% , 120°C

FER, - RABE=RLH- 28 E 50
BUETHE -SHBAHER, BT TEX
T & y- VLG AT RS P(7-VL-co-e-
CL), AT # AN EE IS BRI v-I0 P BE R 40 4 5 A 2
HEYEEHE - VLERBETHIA, SR
HEDRSTERMNGESAAETHE BMHREE
120CTFHBEHRERDINA rq) = 1761w
= 0.0078.
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RING-OPENING COPOLYMERIZATION OF y-VALEROLACTONE AND
£-CAPROLACTONE CATALYZED BY BORON TRIFLUORIDE ETHERATE

ZHANG Ping, WU Linbo, LI Bogeng
(Institute of Polymer Engineering , State Key Lab of Polymer Reaction Engincering ,
Deparsment of Chemical and Biochemical Engineering, Zhejiang University, Hangzhou 310027}

Abstract Bulk ring-opening copolymerization of ¥-valerolactone { ¥-VL) and ¢-caprolactone (e-CL) was carried
out with boron trifluoride etherate complex (BF,-OEL, ) as catalyst. The structures of the resultant copolymers were
determined by ' H-NMR and “ C-NMR spectroscopies. The molecular weight, composition and melting point of the
copolymers were characterized by means of GPC, 'H-NMR and DSC, respectively. Although being unable to ring-
opening homopelymerize, ¥-VL was ring-opening copolymerized with £-CL to give copolymers P{ ¥-VL-co-¢-CL)
containing certain amount of ¥-VL unit. The introduction of ¥-VL unit resulted in significant decrease of the
molecular weight and meiting point of the copolymers. The reactivity ratio of e-CL and y-VL was estimated as 17.6
and 0.0078, respectively, by the K-T method.

Key words y-Valerlactone, ¢-Caprolactone, Aliphatic polyester, Ring-opening polymerization, Reactivity ratio



