FaH
2004 F£ 8 B

% ﬁ % % ?& No.4

ACTA POLYMERICA SINICA

Aug., 2004

LEF S TFENERAER BN

HEF K R

EF BERT

(FERFUFTIEBZRFTHRN EHHHBAESESERE JL5  100084)

B E AdNAREVMRZ _ENHEREERT —RISFRAR SHECHTER —RZL -8
ZHBEER(PEGDA) AT RARME R KERISHH & 2 F FTIR 31 PEGDA GEFT T 04 RKHEEE
GREN TBRANSFREL, WS EKENENRKFERET, WKEERL, AR KEEERL. R
Wt ,PEGDA 5% FIRZEHER N, V-1 B 5 00 A WL Rk (MBA ) 48 b, i 3 1 45 B9 1 Wk f1k 4 B % R K 15 385 35
FEEARNTENESYRBEL AN R A LB TESE.

28R FZoB_NAME, BRRKHEEE, BERE, TBER, BAEE

ERKHEREE - FERREELAFEE
LT KSR T BB 40 7 B BE, UK ARk 4
et otk R REEc#E  ENATRLE. BH. D
£ EHMERSTL S HE &R
RELZE UAKREREENTERSEME
WoKERESE, R FE 5, H S E e, Bk
BiF N ARNTES

AR EEMEHE R BB ES AR
B(m2-Z2BEMRERESPENERE-3-RLB
BRSSP ARBERMN A LK) 5,
£ R 43 8 13 A BRI AL SR A K AR A% = 4 55 A] Y
gk Setkal, KEANWHEERL,REA
B ET 2, BERBRKERERHER BAX
EHRMEN. BOEESH . KEHRH N, V-
H L P9 48 B B (MBA) fE 3 K ), MBA 1) 7> T 8
BORNMENRE, KEHEEERNE, MER
N MM LAJE SR 4, B, P A AR 1Y
S, EEREBNAETIBHEREY . BW M
BES AN, -SRI
HR-(WE)ZFHR. BRASEA3I NCHE,HE
BEH—-TWESE RN, WA LW RRE
PERE R KRR, L5 3 DU R AR Bl fE R Nz,
M B E 7K Rt 2, RS IR R R X DL
A TFHERKWBAEHEWRZ MU
TERB AR " R T A B VR T S 4 B B
EHMBEASRN, MR FEK"  ETEEER
TR R TR AR B A ST TR T LR A K B
PER T R R R R A" HEEXEER TR

LoENSEME AN BN KR R
TR DA T Z B R D ok B —
RPACBRT , & P32 Bk 700 3 K 1 5 ) o K B B B
TR oAKFEE" i LA R, A B 3 K
WIEM M MERTE KA. K REAM T
WK A o3 -S4 LA R R0 2 2 # et v R K PR RS R
MERFET —ENMR FHEAERT —F
o TRABMEZ B _HNEME (PEGDA)T
BN R TRERERS RN S, 5
32 B 3R 1) 4 BB IO X MR K B D HE AE B B IR

1 ZEEEHS

1.1 KA

P ER (AA) . N, N'-TF BB 3L TL 1N 4 BE e
(MBA) R R Z B (PEG, SIS TH). 90k
Sa FAH SRR = AR KPR,
B KRS S B R AriR A R
kAt AflER AR ML TET
I
1.2 BZ_-_EB_ASHE(PEGDA)MEH

HREXRISIMNFESRAKRMAAC),
RigmHEAMFEMEREEN = O RRPEER
3 2.4:1 IBA AC #1 PEG( = EG), @& <, #
HRERETEN -EREG.E=YEEER
TR T E M AC A4 A Ha. 431 H
EG.5F & ¥ 200,400.,600,1000 4 PEG 5 AC &
RE, W Scheme 1. ¥ EMBRAF, 45 idH
EGDA. PEGDA200, PEGDA400. PEGDA60O.

*2003-07-21 MR, 2003-09- 10 BB ERXEABFESTEIESWHTE (E £S5 10334020); »« WiREKR A



596 [ i

¥ i 2004 4

PEGDAL000.

)
I
HO——CH,—CH,—0—F+—H + 2CH,—=CH—C—Cl —*
0 0

] I
CH,—CH—C—0—+—CH,—CH,—0—F—C—CH—CH,

Scheme 1 The synthesis route of PEGDA
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Fig. 1 The FT-IR spectra of PEG200 and PEGDA200

A58 0 38 TR Wk , AR TR EE A0 1760 em ' K
A B TR R, i — AU T EaR g5, R A
HEAFHP AR ERNFERE E B0 em " EAHF
HEL C—Cl BRI W Bk T =P AEE
FHEBE.1100 e ' EHH C—0 RTHRBUH
BEEZARK, LHRNIBEPREEAEL
“HEMERREN R REE RN

2.2 REAEHIENEE

22,1 PHEBRAKEE 4+ %1 A EGDA H
PEGDA S S M BA R EHMAR, S ER
Kt RE, WS T ROKE RS R NE 2 B

.
3400 |
3000 |
2600 j’

—0— PEGDA200
-8 EGDA
= 2200}

S igo0k

]
A
1400 b

600

—&— PEGDAI000
—— PEGDAGO)
—h— PEGDA400

07 04 06 08 10 12 14 16
Mol ratic of crosslinkers to monomer X 10°

Fig. 2 The relationships of the mol ratie of the crosslinkers to
monomer and the equilibrium swelling ratio of the corresponding
superabsorbents
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Fig. 3 Variation of absorbency with molecular weight
of crosslinkers in deionized water
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Fig. 4 Scheme of the effect of mol-weight of crosslinkers in the equilibrium swelling state
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Fig. 5 The relationship of the area of mesh and the
equilibiium swelling ratio of the superabsorbents
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Fig. 6 The water-swelling rate of the resins
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Fig. 7 The relationship of time and degree of water-absorbent

saturation of the resins crosslinked by different crosslinkers
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Table I The comparison of the reaction degree of monomer crosslinked
by different crosslinkers

(/. Content of Content of
Croselinker
{g/g) residual monomers( % ) dissoluble polymers{ % )
MBA 516 3.4 8.9
PEGDAIOGO 3460 1.5 4.9
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THE EFFECT OF CROSSLINKERS ON SUPERABSORBENTS

SUN Minwei, ZHANG Jian, GAO Yanfang, XIE Xuming
{ Department of Chemical Engineering, Tsinghua University , Beifing 100084)

Abstract A series of crosslinkers( polyethylene glycol diacrylate, PEGDA) with different molecular weights were
synthesized through end-capping of PEG by acryloyl chloride . The structures of the PEGDAs were characterized by
FTIR . The water-absorbency of sodium polyacrylate crosslinked with PEGDAs was determined . In the experiments of
water-swelling in deionized water, it was revealed that when the molecular weight of the crosslinker increased, the
maximum of equilibrium water-absorbability of the synthesized superabsorbents was enhanced and the rate of water-
swelling increased too, but the relative rate of water-swelling decreased. The relationship between the network
structure of the superabsorbents and the water-absorbency was also discussed. Comparing PEGDA and MBA, the
superabsorbents crosslinked with the former had much stronger water-absorbability , fewer residual monomers and less
dissoluble linear polymers than the one crosslinked with the latter.

Key words PEGDA, Superabsorbent, Sodium polyacrylate, Crosslinker, Water-absorbability



