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BRI RIAER, S5 AR BRYA B bR .
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FRER— & B/ TR0 23 i) PEO—MA K#4k, Hit B TRAESH, MATER
/MK (SHMMA, MA) I AIBN 5147, EHEXEME, BN, =K, RS H#E
HBHET 69 C WERMB F AR —EE, RVZE, MADBENE - BA RN,
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NG ETS

Tab.1 Glass transition temperatures of graft copolymers and homopolymers

Sample PEO (%) T, (C) T,, (C) T,-T, (C)
Pure PEO . 100 =511 — —
PMMA -g—-PEO -5 52.1 -33.2 73.2 106.4
PMMA —g—-PEO -4 49.3 -30.6 75.7 106.3
PMMA —g—PEO -3 43.6 -28.1 82.0 110.0
PMMA —-g—-PEO -2 31.0 -20.9 96.4 117.3
Pure PMMA 0 — 105.0 —
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gERERE: PEO MERYREALHEMMN, MEA—EEPEO MMELEYER
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iy, T PS—g—PEO., PMMA —g—PEO & PMA —g—PEO 8 tRK 7T A K
AGESBATETIESN, B R L. [FEE B LSRR S RN R
PEO Mz, BXFEAARHE T, MFEZHE PEO 7+ T&#. Mk PEO FEMER
Yy, g5 & BB K /NIR¥ % PS—g—PEO>PMMA —g—PEO>PMA —g—PEO, X
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PMA —g—PEO W45 S E1E =& &/, I1. PMA —g—PEO

%t T B4 MR 28 PEO 4> T8, A PEO §BMIZEHILEY (PMMA —g—PEO),
HEERE (X %) B8 PEO SRIMM (B 31.0% £ 52.1%) MM (M 10.4% =
20.6%); HINT PEO S BAMIE (49%), HEREMXE PEO» FEMK (2T
ZF7F) MK (H 18.3% % 24.7%), XEHN PEO X#HAK, MAFT PEO #HE
HEZ 45 i BV

FLALMERE: BT 34 PEO 2K, T4 PS. PMMA B PMA MR, K
iR RS RY R BRN, K - AR FRERILIER, ATRMEK — ik R E R I
W, F25E TFREBSLRYAEK - FERPIENHRAD, UIAER(EV) &

.

Tab.2 Emulsifying volumes of the graft copolymers (EV)

Copolymer Weight (g) M o x 1073 PEO (%) EV (ml)
PMMA —g—PEO -5 0.1 2.2 52.1 36.0
PMMA —g—PEO -5 0.3 2.2 52.1 4.2
PMMA —g—PEO -5 0.5 2.2 2.1 49.5
PMMA —g—PEO -7 0.5 7.0 51.8 47.0
PMMA —g—PEO -3 0.5 2.2 43.6 46.4
PMMA —g—PEO -2 0.5 22 31.0 4.0
PS—g—PEO -2 0.5 22 3.3 37.0
PMA —g—PEO -4 0.5 2.2 51.9 483
PMA —g—PEO -1 0.5 2.2 43.2 437
PMA -g—PEO -5 0.5 2.2 31.4 41.2
PMA —g—PEO -3 0.5 7.0 50.9 46.0
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B, RSBz K. EHERMFHERENEE T, X5 PEO M2 FEA/N,
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MU TR s E, U B R, ARFENESERY, HA KRB AHE,
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RENERYEFER P OARSHEESERN. B TFRIMN S E A ERR, 8
PS—g—PEO #HELBY b 15 PSTERBE WP AL S, 1 PMA 5, PMMA (1 T % [A]
MR/, FERBBCPRS S, WH %5 PEO #HES % PS—g—PEO 375 PEO 4 B
HEFBifL, ANE®, XK PN A, W X5 PEO # Bt LA R TH
B MYLS T SR K FHAA YL FL AL AU A, PMMA —g—PEO L4k
A KT PMA —g—PEO WAL LA fE R th T 345 PMMA £ — CH, WFEHEEHR
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AINFALR R A L B TP 4 PEO WS BT A, X2 H N ¥ 4% PEO
SEME, HEEXHA/NIBR T, 8T X8 PEO MEH, HEALAHE, A
L ARBIH R B 2 38 K.

HEBMEAERE: RPFTAR, PEOARMUEHMMAMEE, BAKSLRBE TN
5. WEAEH PEO B EREARYMSHRAHN X#E, XyFxmEm 8 N
MR AT R [ SR, PP P A A AR A AL R SR 4L Williamson Y. WHZE R R MA D&
BEBILRY, BT ENSSHEARNME, FARABTHRENEEEARE B T
H#Eg, A—gRET, SRAFETRERNARET B, EHELRY ] By,

Tab.3 Phase transfer catalytic effects of the graft copolymers

Sample Weight (g) M, x 107 PEO (%) Conversion (%)
PMMA —g—PEO -2 0.1667 2.2 31.0 62.9
PMMA —g—PEO -2 0.3333 2.2 310 84.6
PMMA -g-PEO -2 0.6667 22 31.0 - 925
PMMA —-g—-PEO -8 0.1667 7.0 31.3 59.7
PMMA -g—-PEO -9 0.1667 12.0 31.1 55.7
PMMA —g—-PEO -3 0.1667 2.2 43.6 70.0
PMMA —g—-PEO -5 0.1667 22 52.1 78.9
PMA -g-PEO-5 0.1667 22 31.4 4.9
PMA —g—PEO -1 0.1667 22 43.2 65.3
PMA -g—-PEO -4 0.1667 22 519 71.4
PS—g—-PEO -2 0.1667 22 313 50.2
PMMA -g-PEO -2* <0.1667 22 31.0 60.3
PMMA —g—PEO -2* <0.3333 22 31.0 83.1
PMMA -g-PEO -2* <0.6667 2.2 31.0 89.8
Pure PEO 0.051 22 100 8.7
Blank 0 — - <5

* Represents recovered graft copolymer and used again
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FIFIH T AABE N LRk R R BRI RY A iR Williamson R B
PETRMAHEBMEAER. R, SEILRYE B L ER R4 PEO
REW, FHEAGHARGELT, RNEMNEEREILRAWRERNmEL. XE2RH
htRYREEL, WEHRMREA, X PEORRERETKNEBE, #HRNE
. RN RBEILERY X8 PEO B4 TR AW BN, X2 HE Rxt T HE
K PEO S RMEBHILERY), X PEO 4 FEBK, X PEOMKE B/, HNE &
BET K MEAEED, BRRMSERRPRBEER LD, WA R Y b RER.
RREEEWES LR Y BB R AW, R AR KNG R
PMMA —g—PEO>PMA —g—-PEO>PS—g—PEO, XAJft SRTHEFIN R BYK
FRERERBPNSWESMEANEA X, FWERNERILRY LG AEEE
AR, R RN M AL BRI, X AT R B N O 2 A D B LR YR I R .
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CHARACTERIZATION AND PROPERTIES OF AMPHIPHILIC
COPOLYMERS WITH POLYOXYETHYLENE GRAFTS

LIU Jin
(Department of Chemistry, Xiangtan University, Xiangtan 411105)

XIE Hongquan, GUO Junshi
(Department of Chemistry, Huazhong University of Science and Technology, Wuhan 430074)

Abstract The amphiphilic copolymers with polyoxyethylene (PEQ) grafts were
synthesized by copolymerization of the methacrylate terminated PEO macromers with
styrene(S), methyl methacrylate(MMA) or methyl acrylate(MA) respectively, and charac
terized by GPC,IR,'H-NMR,WAXD and DSC. Their crystalline properties, emulsify-
ing properties and phase transfer catalytic effects in the Williamson reaction were
studied. The crystallinity of the copolymers increases with the increase of both the
content and molecular weight of PEO grafts. In the Williamson reaction both the
emulsifying volume and conversion increase with the amount or PEO content of the
copolymers used, but decrease with increasing molecular weight of the PEO grafts.

Key words Macromer, Polyoxyethylene, Amphiphilic graft copolymer, Crystallinity,

Emulsifying volume, Phase transfer catalytic effects





