g4
2006 4F 10 A

% é} % iz’ ﬁ Ne.7

ACTA POLYMERICA SINICA

Oct., 2006

B F 62 3 B A TR 7 1 A AR SR GEAE B L AR B PR R
R BT BT

RER KA

BT

HHER" REZ

(FEFRERE " HER "ERESHEAZ2E B 430014)

H OE UARBOAAOMARARR - ZEEIMOEAMERNETFEA Y SHBRRE(AAn) LT, &8
TR FRAHKA RIS AR SR (PADA) . h T F MM SRR, PADA B H R ETE A/C
(MEBTFREBRREIAL,MEEACH LS UEARREEK. SN ETHNERE LR EERMA L,
PADA BEBEMITEMEAT R R IR M pH UM  PADA BECTEAF pH E Ml PO R iT i R £ pH 3 ~ 4
Z A HEEREERN MBI pH Kt SRR & S0 Bk (0 8 I 0 P Mk 7 BE 7E pH < 3 MOBRBEPE WP Bl A/C
B3 I AR TO7E pH > 4 AR IS WP B LS T BN  AE AR FM B B F S MR B TR F PADA
BB 8 05 B35 o A R B2 . RS F— 41 80 NaCl #79, PADA BE 87 B3 1) I 38 1L R TR BT . B 3 F 35 4 9
CaCl, MAT R =G, RAEBBEMKET AR K3 a8 A . W 7E 40 B £h ok B red , M6 26 ok B 10 488
HERILEMERE STHESENMEFERNETRTRAEL. S pH 3 PADA BRERBEENE wAEW, &
CaCl, iR, PADA BERE IR IR AR BERE A/C BO M0 T [ 115 s T ZEAT R = W05 R P MO R 4 48 . 3% P ok 4% 9

BHRATHHTSHNEFRMNIERERX.

X@n HTEXE, EWAG@EmER, BkiTHR

S fr B 32 Bk B9 2R TR 44 B R TR R AR R R
ﬁuh.z] ‘pH[E-G} ‘EE[‘LQJ \E%ﬁﬁ[m \%%[11.12]
FHRETHEKTACEFEAENIRMGE. 5
FEMESY KGR, RRERRRERR
FREMGHERSTY MAASEA REEE
PR S —MRIA o B T el A SRR B
FHCANFREFEARMTZEMBERI AR
BB E TR, AR A Y E R X R
MR FETEEHEGHRERIT I EREZE
B9 Donnan B AR RIS

R R R R R BEREERZEIA
IR Z S ™, 55 304 b ST B A9 7K B8 R A 1
FTEREASE ABES BENEBHEERTE
IRBERL B S HE R BB T A S B (R
HRALEENR) SEMEMEEER, Fik
EHYEERK HLTE A TBETEEAER
R B NE P T B . A 0 S T S 5 Ik B e AR SR K B AR
AIH & TR ERES REFFOKAREWHER
BTN REBEARNENETEFRREG.HTER
R Z B R R T R R TR =4
Rk EEHRFFRKEROEERE, EMNE5H
il 78 AR METE J 25 57 A0 B & U TR, R BOX R 0T ¥
TE R B G T R Tk e SR O K BB P LT O T

5, A 2 AN 39 5], BERE TR BEARAIK

FXLURAETHART BB IERFRER
BERNMBR_ZEBELRBETHRTL, ERETE
AWK X R HEERIER FRERLR
THHEBEANE TRAYERESALS TEE
TERBREHINER AEETARET RE
T 2 B T S ST A TR U M o AR T K R A L R
FEE B e B B B AN ST R T A, B
REEFNERER -EMELERRHEBE AX
WL T BBEREE K \pH 28 W W LA B & PR R
BB AR T WA AT . R R e
pH BT B S Ao B By /D AR L RE B T AR BA B
MR FIE & b AR, B BT SR R T
B ER F AR (A/C) JER pH .8
FTRELURETFHNRERRSERNERTHE
RARMER. XXAEIEHERPRERTH
PRAEEH, AT A MR E R A R MR U R
RILMRBBEROTEERM N XAEBFERE
el BHRE B AETHAE ZHNE
Jilip=

# 2005-06-13 BH ,2005-08-01 B ; ER A AB 2B L (B S5 20474022) WEIHI B ; »x WA FE A , E-mail; yjyang @ mail . hust. edu . cn



913 [ ) E 3 #] 2006 F
. 1.3 FEEKIEAE

1 XmEpsy B AERRE N TER (29 0.01~0.02 g} BA

1.1 E# 100wl WEBBERY, ERF BN EBRDEH

FEAHE 28 E LB (DEAM) R AR
(AA BRI ERE: R B (AAm)FI N, N-
WERETNBEBER(MBA) 2T KZBEBELE ARG H
FH 5 i R & ( APS) #0 T 5% BR 505 (PBS) 43 31| Aic il
1, 8% B9 1B B S K VS AN 4% B WER IR L P K
AR EALE RS | ERIFEH TR
iRy pH S rh IS BB ¥ R EH ™ Bk &
1L 55 FAT HE R = 4 (TSC) & 2 By el iksn)

1.2 BFRIBEAANETHEOREEERR
REKE &

ERE1IFEA00AR EWMHATH
DEAM fIAZIZK S .+ DEAM RSB TK . BHRE
RUCR BB AAc, H TR BEFESY, B
WABE. HEEMA AAm, IBREHE TR 50 ~
60 min. 7€ fil A ( NH, ),50, 1 KHSO, B & n A
WA BEMAERETERNEERN, FFEE,
ek K BB LR, TEETHE 24 b,
MEEFLABRMEFRHERERRKR (4RI A
PADA BERE) . S 3s, FE e (R B in A MBA
HEEXMBTBENEREESRER (BFidh
ChemGel) R 8E AR YK B A 0.2 mol/L NaCl 7K % ¥
2R . pHRO MM ER-BIME _WENEE 2
R EHK4 XK. BRE—WAK.ZRTHREXE
MER YRR CRBESOCES TH 48 EH
FEETHRBFER.

&R A FFEFRATBRNRFE S HEER
4y B8 5 PADA-a, PADA-b, PADA-c, PADA-d, fi
FEFHEERE A/CHHH 0.96,1.6,2.6,
5.7. N EEATEEH ChemGel EEALHY A/C K 1.6.

Table 1 Compositions of the four kinds of polyampholyte gels

PADA-a PADA-b PADA-¢c PADA-d ChemGel

AA {mmol) 20 24 29 34 24
DEAM (mmol ) 20 16 11 6 16
AAm (mmol) 11 11 11 11 11
MBA {mmol) — — — — 0.4

H,50,{98% ,mL) 1.4 — — — e

H,0 {mL) 4 4 4 4 4

8% APS (mlL) 0.5 0.5 0.5 0.5 0.5

4% PBS (mL) 0.25 0.25 0.25 0.25 0.25
AnionfCation (mol)  0.96 1.6 2.6 5.7 1.6
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Fig. 1 Scheme of the formation of ionic complex and the structure of PADA gels
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Fig. 2  The effect of pH of buffer solution on the

equilibrium swelling ratio for PADA gels
O PADA-b; O ChemGel
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Fig. 3 The difference of the equilibrium swelling ratio as
a funetion of In{ A/C) for PADA gels in water ((J) end in
buffer solution of pH 4 (pI,O)
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Fig. 4  Swelling ratio of PADA gel as a function of
In(A/C) in buffer solutions with varied pH values
OpH2.2; O pH3; & pH4; O pHS; V pH S
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Fig. 5 The equilibrium swelling ratio of PADA-b gels as
a function of the concentration of NaCl {((J), CaCl; (O)

and trisodium citrate (TSC) (£} solutions
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Fig. 6 The effect of A/C on the equilibrium swelling
ratio of PADA gel in three types of salt solutions
{1 0.08 mol/1. NaCl; O 0.08 mol/L CaCl;; & 0.09 mol/L TSC
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STUDY OF SWELLING BEHAVIOR FOR IONICALLY CROSSLINKED
POLYAMPHOLYTE HYDROGELS IN SOLUTIONS
WITH VARIOUS pH AND ELECTROLYTES

ZHAO Yanbing', CHEN Wanyu', YANG Yajiang', YANG Xiangliang’ , XU Huibi'
(" Chemistry Department, * School of Life Science and Technology ,
Huazhong University of Science and Technology, Wuhan 430074)

Abstract A series of polyampholyte hydrogels were prepared by free radical aqueous copolymerization of ionic
complex of acrylic acid and ( N, N-diethylamino) ethyl methacrylate and acrylamide (PADA gels) . Owing to the
hydrogen bonding interaction among acrylic acid meolecules, PADA hydrogels in water had the maximum deswelling
when the molar ratio of anionc and cationic monomers (A/C) was 1.55, but not 1.0 as ordinary . By comparison with
covalently crosslinked polyampholyte hydrogels, PADA gels were more pH sensitive in swelling behavior. The swelling
experiments indicated that PADA gels deswelled in buffer solutions of pH 3 ~ 4, but swelled when the pH deviated
from this pH range. Furthermore, the swelling degree of PADA gels decreased with an increase of A/C in buffer
solutions of pH value below 3 and increased in the buffer solutions of pH value higher than 4.The ion strength
greatly influenced the equilibrium swelling ratio of PADA gels in the solutions of salts with varied valences. PADA
gels exhibited typical antipolyelectrolyte effect in univalent NaCl solutions. In multivalent CaCl, and trisodium citrate
(TSC) solutions, however, PADA gels also exhibited antipolyelectrolyte effect only in lower concentrations of salt.In
salt solutions with higher concentration, the swelling ratios of PADA gels decreased with the increment of
concentration . This might be attributed to the ionic crosslinkage formed by multivalent ions. Similar te the influence
of pH on the swelling degree of PADA gels, the swelling ratios of PADA gels decreased in CaCl, solutions with the
increment of A/C,whereas,increased in TSC solutions with the increment of A/C.The unique behavior seems to be
related to the charge characteristics of multivalent ions.

Key words Ionic crosslinkage, Polyampholyte gel, Swelling behavior



