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SRR Y PET/60PHB-b-PC HI& B R &K SHEEE"
KEW HET UL REE

(FHEREATE JxE 100084)

M E RAPETHEVMEMNIEIHESMAL BRI _HEGO) SR THEERAAR
&% PET/60PHB, F#HHEL XS SUM ARRBE _XRELARETHE, #—54
BTHSBBRILEY PET/60PHBbLPC. R T S B HE, HEUEENE. DSC. M DM
B X EMENO B IREFEMSRNEMBREREGHTTETE. Tk, 4
PET FEWH 7 = 0.05~0.07dL/g, Ac;O/PHB(mol/mol) = 1.3, EG/PET(mal/mal)} = 0.06
BB EE WA ERAENRTN RS ER ST 5 PET/60PHB, LI HERE M S
FE, REGENRTS LY, EXHEEE R . R S8, F S RSB 8H HK
Bt R PET/60PHB-b-PC. il R B S XA H W& R kB R W E Sl @ 3
B EH, HH S S8 58 PET/60PHB.PET/60PHB fl PC BB & W B R . 1t
S ERERIT AL FREERNHESY PET/60PHB i) ik,

R@iT PET/60PHB, PC, &Rk BLIL R4, B3

EILER, ARSI TRUESHESAERFA TV AMSEER, ES2
THEYEERATET RS AMEFRRRSYEERPTERAMEERER, X
MAMRASHENHENE MXEMRARGY SHYEREEVHEARBREZ ERUEEH
B, BEHAN AR ERERINE S RELEEMEIEEN IHNERHRSRES
FEOE SR RASHEEERY, MERSBESERE S HEEE, ATTER
RepMEkEHES R, A RRSHEASE. /0 A REXRYER—RFAN 7
FHAEWE, EXMREERERBBR, EFLEESDS SN TFRANFHH TS
H, BAEENE LA TR ED .

AXEELREHE, FA—MFMWIE 60T —HFENBSRELEY, B H
JE W S B (PC) A3 BO &0 B A BL (PET/60PHB) 28 5 49 ¥ & Bk Bt 3L B 4 PET/60PHB-b-
PC, BF 5 T 8 U N, RIE T HEH 5.

1 SCRE4S

1.1 EE5EHN

ME_HB PR (DMT), b2 4, B KT 98.5%: 2B (EG), i ¥él, 88
96 % ; W EE H B (PHB), Tibd, #oKEE &, mER B A BEME (A,O), /M4, &
BT 97%; =848 (Sh,0,), SB KT 99.0% ; K& BEME(Zn(0Ac), 2H,0), 4+
Brel; W B A(BPA), HARHE 5r % BB _ %M (DPCB), B &;: X%, 1,1,2,2-lWRZ
e, Srhre.
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1.2 81

1.2.1 WEEWLESY PET/60PHB A K, RARMZEBLE, ANALEBZZ
B, HER R AR, S EERAE RS PET/60PHB.

1.2.2 WS Bt ¥4 PET/60PHB-b-PC AR M THRANE A, BB _FREEK
—F AR RN =TS, M Zn(0Ac), - 2H, OB A B 3 X 10 *f5) HI Sb,Os
(LB A B9 310 ) HaEbH, £ N, BT, B8k, FHAZE 180T, K 15min 5,
G HELZS, EZS W 6.66 X 10°Pa, F V24 2h; B 7E 1. 5h E @R E 250C, HBH
S ENIE N 2.67 X 10°Pa, fHR K K4 30min; § J5 7E 20min W FHE = 270C —2807T,
MA W SESY PET/60PHB, A2 B4 1.60 X 10°Pa~—28.00 X 10°Pa, HHEER N 2~
2.5h, kR AREEM KR —ERE S BB, BEREEAEE BHE=YET 1,4 28ERH
b, 43 B, dE W P ERVLIE, FEEEIRNR, S8, AN T, BREA R A REK.

1.3 FTUE

1.3.1 4LAMEES % E PET/60PHE s RAMALESWH T X, 250 T
B 2R EEEHR(POB), B PET FEW, ME_HR, MEBEXFR, 2 -
B & PET/60PHB B94L 4G, ¥ LR A 1, A TT ¥l PET/60PHB #)3R % .

1.3.2 REMNNE FREER-WEZE(W/W=50/50)B5HMN, BBKEN 0.5/
dL, BEER 25+0.1C, HEREEHNEBSURIRNE.

1.3.3 4 Nicolet SDXFT-IR fF XA MK BUMNE BSYUBES
KBrBEHER.

1.3.4 SWWE FIFEM leitz RE W IEZMAEBMERITHENHR.

1.3.5 X- it 7EE 2 (Rigaku D/max-2400) 2 B3 X HAMH N LW E Xt
FEHER . CuKa B 5, A =15.4nm, BJE 40KV, HH# 100mA, I AN EEE 5°~60°,
B R/ min;/NANMBEF 0.7 ~5, A #EE 0.5/ min.

2 SHR5ITR
2.1 BEEALELESY PET/60PHBHSEFTEZRIE
FH PET FEYHBEN ZBLE(ES AP EdMAL B Z BB HIRE) & &
Hi¥: 3 PET/60PHB, & MR M5t AW H #EAT
®=—. AW EN PET 7Y

0 0 0 0
HOCH,CH,OH + CH;O(I:—@—éOCH, _canlym, H{—OCH;CI—IZO(ID—@—é%TOCH;CHIOH
% .PET #EYMEL LBt & K PET/60PHB(IMA B Z —B)

.0 O O O

I | | | '
H€ OCH, CH,0C—(0)—C-OCH,CH,0H + HO-«(O)—COH+ (CH;C),0+ HOCH;CH,OH

T i 1
tal
o, HOCHZCH,O—P—GC . {-c—@—oocn,cnzoa—,}—ﬂ

B EREREH, £ %P, 4 EG/PET (mol/mol) = 0.06, Ac,O/PHB (mal/
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mol} = 1.3, PHB% = 60mol% i, “H BB &, IS BERI, L5t hsmic &, TR
KB & BB & % 24 PET/60PHB, 3 HER# —E & MW Ak BRI F Y PET/
60PHB-b-PC.
2.2 BRBELED PET/6IPHB--PCHERFZERILE
ALE FABHE AR S PET/60PHB fEATI B A — AR E Kk, XA
TR TR, A RERM TR SR TR ARBHLEY, RN ST BEeM PCH
EARNITR R 1L 57 b i
VA GHBERERERILNEE -0 FEN PC
CH, 0
HO—@—%—@—OH +@—o—é—o—@
CH,
CH3

cata.lyst D C D D @_0

KB AREZEH PCHPEMAMRE R &% &Y PET/60PHB 5 R4 AL &
mEIEY

@000 L ool o

0
N HOCH;CHZO—IE(-L!: -Gé—@—(I)OCHzCHzoa-%*H
CH;
oyt L A—o@—c~©—o%[e —@—Oa—r{-c—©—ux,ﬂzcﬂzua-+ @—o
CH,

KNELUTRARSWHFT TR RNBEURRNYAERL, SRT RPHKS
wEILEY, SRILE 1.

Table 1 The effect of different conditions on the polyeondensation of PET/60PHB-b-PC

PET/60PHB PET/60PHB-b-PC DPCB/ (BPA + PET/
Block
Ton { AL/ E) M, PET/60PHB:PC T{C) Bl dL/g) 60PHEB)
copolymer
(link ratio) {mol/mol )}

1.5/1 270 0.69 1.2/1
2 0.54 8106.9 1/1 270 0.53 1.2/1
3 1/1 250 0.51 1.2/1
4 1.5/1 250 0.69 1.2/1
0.55 B266.3 1/1 250 0.66 1.18/1

6 1/1 250 0.52 1/1

7 0.64 10429.5 11 270 0.61 1.1/1
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2.3 ARREAEDINEHSHERE
2.3.1 M4 % E PET/60PHB 3% 7 PET/60PHB MR Nk £

EE=HBHE, BE(—OH), BE(—COOH) I Z B EE (CH,COO—) . MM e BRES
WA ER W, 301 HeE, B W § 2 PET/60PHB #y3mEA . i, BT g H
RS a7 E TU T LR RALLIEEE R RE2 KE 1.

Table 2 IR spectrum of different model compounds

Carbonyl in Carbonyl in —COOH ol —CH—
ester carboxyl
POB 1756 1685 2662 — —
2553
PHB — 1685 2662 3394 —
2553
TA —_ 1685 2662 — —
2553
PET oligomer 1719 — — 3456 2943.7
2881.2
EG — — — 3363 2943.7
2881.2
PET/60PHB 1731 — — 3456 2062.5
2881.2

% .

m X
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Fig.1 IR spectrum of different model compounds
(a)PET/60PHB; (b)POB; (c)PHB; (d)TA; {(e)PET; ()EG
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BUEEPREFETEDR, BEPHRE
Wt B (1750cm ™ ~ 1715cm ™) 5 8| &
FERE W Wi {7 B (1680cm ! ~ 1690cm™!)
HHB XA BEAE 2662cm ™ 1.2553cm T
A FAFRAE A kg, B ] LR 4855 2 32
SIS EREOmERR. AHEMNMET
#dh B &4 PET/60PHB( 5, = 0.33dL/g,
SFE M=3925. 1)L SREAR
EBERRENVELE 1731cm715ﬁ5§: #H

BB K ﬁ H —0—@—00CH2CH20— L]
-—OCHZCHZOC—@—C—O—@—C R g

&0, i BL7E 2662cm ™ 1.2553em 1R EH
B AW, RILRIOTUYIEHERGHA
\ | ! I L | WA A, A 3456em T BT AT — 4
1900.0 1600.0 132(2.&{?;)0.0 700.0 400.0 /J\'é, ﬁff]ﬂﬁ?%ﬁi@, Eﬂ?%ﬁ'%ﬁ‘?
BEE, 2ESERD, /N Faf,
Fig.2 IR spectra of polymers BNERT -RINFTFEARHRERSY
(a)PC; (b)PET/60PHB-b-Pc; (c)PET/60PHR PET/60PHE, #%Eﬂyl\jﬁ%ﬁuu Hdr o
RER, LR EREG, MY REH B EEE.
&r LR, A4 XM T A -8 R E A A R &% PET/60PHB.
2.3.2 WMARRBEHEEYOBESRE BSR4 HRSIKEILEY PET/60PHB-b-PC 4+
METHISR. UM 8 R S8R CEARA _PEFBEY, RN ES
P AR . B3 A I, PET/60PHB-b-PC 1 75 #8458 B 4F F W & B &4 PET/60PHB, i 5 PC
WY AURREEEYHERER T EE, HERPTAREN PCE.
2.3.3 WARKBIERYHOILE TEREREIEEYHIEE L(g.,=0.66dL/g), FJ
BEEHREY B S A SR PET/60PHB, X &F PC B (A 2), N8 ¥ & B R W wg
(1731cm ™', 1603cm ™!, 1411lcm ' # 51lem ' %F), PC Bt W Wi g (1774cm 1., 828em !,
555cm 4, WA, BT WS BS PCEHEARR, FiF SRR R U RENMNEBRET
A4k, TEE 1102em 1. 1060cm ~ 1 Ab B Wi g
2.3.4 BRAEMNUE BLoERAGHELRETHEREHRAESHETOR, X
ZHB EEG P MERNERX(PC K)F4EE R & /MEX (PET/60PHB
), WA EXEERS M/, 8T EEHEF RGN, FHFUHREAX, REBEX
BT, Bk, B AERAT SRS, FH & XEEER. 1% PET/60PHB-b-PC &y
W6 B Fr 54 PET/60PHB L} PET/60PHB #l PCRSWHHHLE, M BEEALA
HWE—EWNERCIE3) . HRRREIEEDHRAETRERSAFRKABRSER PET/
60PHB.
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(b)
Fig.3 Polarizing microscope photographs of polymers ( % 200,270T )
(a)PET/60PHB-b-PC; (b)PET/60PHB; {c)PET/60PHB and PC blend

2.3.5 WMBHEERYHRLER B A X AHEETELE20=20HEF 1
WA s B, TifE/M B X-SH AT E T By (A 4), L ESRHAL G R
YeTREE, A2 0 B 4 5 A 9 5 R BY St B4 PET/60PHB-b-PC iy SR [) 5 RU W &%,

1400

£ 1o

Intensity (
-558%8

1 1 1
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26"

(a) (b)

Fig.4 WAXD and SAXD{wide and small angle X-ray diffraction) of PET/60PHB-b-PC
(a)WAXD; (b)SAXD

g bk, B AT IE RN A R R &% R PET/60PHB 5 PC 13t R4,
R HE R B3k, IR, X- MRS S M B F BHE T RIRBIRRILRD .
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SYNTHESIS AND CHARACTERIZATION OF LIQUID CRYSTALLINE
BLOCK COPOLYMER PET/60PHB-b-PC

ZHANG Huiging, DU Xinyu, LIU Deshan, ZHOU Qixiang
(Department of Chemical Engineering, Tsinghua University, Beijing 100084 )

Abstract Liquid crystal polymer segments with hydroxyl end group PET/60PHB were
synthesized by in-situ acetylation method in which the PET oligomer, p-hydroxy-benzoic acid
and a little amount of EG were used. Then the liquid crystalline block copolymers PET/
60PHB-b-PC were prepared by using LCP segment PET/60PHB obtained as a
macromonomer and ester exchange synthetic technology of PC. The liquid crystalline block
copolymers were also characterized by the aids of determination of inherent viscosity, DSC,
polarizing microscope, X-ray diffraction and FTIR etc. . It is found that when the inherent
viscosity of PET oligomer is 0.05~0.07dL/g, Ac,O/PHB( mol/mol) = 1.3, EG/PET{ mol/
mol) =0.06, the hydroxyl terminated LCPs PET/60PHB with light colour, good solubility
and liquid crystalline properties can be obtained. The liquid crystalline block copolymers with
high inherent viscosity and good liquid crystalline properties can be synthesized with above
LCPs as a raw material through melt copolycondensation. It is indicated that the liquid
crystalline block copolymers are nematic, but the texture of liquid crystalline state of the
block copolymer is quite different from either the pure LCPs PET/60PHB or the mixture of
PET/60PHB and PC. Furthermore, the analysis method of end group of LCP PET/60PHB is
also established.

Key words PC, PET/60PHB, Liquid crystalline block copolymer, End group analysis



