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RER KB KSAEMNREYERN ERAI FTEHPRE AR KERAXHHEH
KER GEL—EBENTE, THREBREKEE. SEEXFZLENEERESYKE
B, RERRORAE THYHFREURSE. Bk, R0 KEKRSY pH 8U%
MHERRTATH LS TE FLWBRARREREE, nRE AE(RESE&ERE)
HUXARGYKRBEEGYEFEFEMNAGZAMNGXE, O TREEL TRY
HYEREASFRAOEY, SEREMEYFELS F. ENSEREERNE S 5B, =
EMRTEBREW P EK-RATED BN REERREERETX— 2B
RURHRE.

R TIHEFBROUKBEREARAE RS XRBE, AME(N, N-ZZEFTRBER)C4,
E(N-RAEFSBE U RENOARYT BEPEARREY BZES-BRZE
R YE B (N-BEMes 5 0 jeRER BRI SR SH B R T &5
TEFRWMT (m pH R E .G B35 R ERHBLAEE. 750, P X B 5
BN ERRHE, — BN, IEERER T EKEEE. ARFEERN S TEWH
FH—EMBIKER, HRSERE, BKEARS, HFEK-BAKFEPREEK.

WA, RITERRRAKR MR EYHER F- VAR THREHEELR
—N,N-BE+ZHmE_RKEERLE(PDACL2) B N-FE _BEERE-N,N'-
HEA+ " fHRETHNERLE(PMDA-CI2) Y R HEIRBRR/K SRR UT Z 21K
FEEARPTE-CIO)S =R KRN REER. X =fEEERSLHEERT &
FERRBRBEDIR 248N 18 PR IBKE&BEES THE PRI EERM
BKMEER. AXMERENTX=FERERR pH A BUA R AR EFREFETH
BRKFIEBERKAT N . ENNRAE FRABE M FESERE. 7 PMDACL2 KB,
PMDA-C12 5§ PDA-C12 BN HEER T B R T —HNBERME LM AR, aTE HFFER
PUER AR, I & B ARG
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1 ER

N-HEBRBER N N-FE+ _RE - HAERLEEBECRII6ITES
R FiBR(95~9Twt %, Merck) , N, N'-TE B3 B X FI 45 BL I (Serva) . i B AR &% (Acros) . A R
ZH P Aldrich) BB A T H & . — 4 ERE (Acros) . U ¥F 7. 2 F B¥ (Aldrich) LA B 3R
FE P42 (Aldrich) 7E 8 F AT 20 E 18 . LM E W (30% , Boom B. V. ) . RLHI(UCB) .58
R B8 (Merck) . B ER ( Merck) X B2 B BR (Merck) HEEME A TH & 0% .
2 B
2.1 PMDA-C12 BRI &5 I T SOmL $eM 4 4.537¢ 8 N-WE_HHAEEFT
83gM MK, EER. K TR 2.00¢ HHE. EHH 1h 5, MA 1.64g
(0.0046mol) 5 N, N-HRE+ "R E IS FEER L8, 0.123g B9 N, N-TL F E U5 4% e ik
PIE 0.08g Mt mime . HE S ERARE MATEARSER. BRE HMH 100 X 100
X3mm BB, PRI 2.5 MERBEELIR, SMHRAXFEE. HZEBRE 70~
80T KM+ ARy 2 K. ATBEREA S00mL XBFKHH4—H, 8RFEHk L
T RBRER N RE R ANEEF AR (we% ), 83504 PMDA-C12(c.1.2%
e 1.3%).
2.2 PDACL2 MG MHNERKETEE 5¢,7K 6.4, HiBk 2.58g, N, N-FE+
TR E R ERE 2.06g, N, N-THENFHABREN 0.19¢, IR &N 0.08¢. &5
B BRE L BEFAN SRR (wit%), =8 80 PDA-C12(c.1.2% 5 ¢.1.3%).
2.3 PET-CI8 BEMAM 7E 100mL M+, 4 11.4g MEZERKE T 15mL 89—
FIEHR(DMSO), ZFEE TR B/ 6. 1g FEFHEHEIHHE 1h, HEFARE SCTES
4h. BEYHEFEEBPIR, &k, TR FREEESY 4¢ M 1g HERRETF 20mL DMSO
FOEBESHATF 120C KN 12h. EHERMP IR, Bk, T8 GHEKEE=Y
6.22g 78T 18.6g 7K, ZEBHE FIIA 1.18g IR EE A 4mL £ 10% KOH B . 18
ARRETR EMESERYH 2 X . EAEIER L. =Ry &5 N Scheme 1.
3 BkSHBRLEZE

B BT R, AR 8BS (2I10X10 X Smm) E TR E—KE.
HERKEZEETTRI1I X REEEET TR S BTERE. ZHEXM A ERENAR pH
EHHEERERT (R R-WER) R E RN NaBr BB TRERS S
BA S0mL AR pH HN £ BE B R M A FEEY NaBr BFF 2 X, HBXEAH
SR E S B S RN RT RE N KA I HRE . Bk (Swelling ratio) # T A3t
H.

BlkE=(W,- W)/ W,xX100%

A W, FHEERNNER W, Yy TERENER.
4 BHERNUE

FHBKNESERBIRESER TP FEFBERBBEERER. (L8N JEOL
6320F i ST e 8. M s R 2kV, L BRI 1107 A, A6 P2.
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ME=MEBREA TFENEE. ENYAAHETARERR. EEMNNES LSS
FRBEMHAKER, URUAEE FEEHRRIRERKED. RN TEA LR
BT BT pH BT B R B3 (530K FRRERENES 1. B 1 A=HERER
A pH EHA S B PR EIT S, BERE, SR ERREREENBERPHRAT
BEHBREE XFTEREDENYSERBMBEFOKER. X pH HE 8 UE, K
PTE-C18 5, BEAFBERR BRI B TR, R PMDA-C12(c. 1.3%)E A 5.
PTE-C18 i F £& L7 & L XA 4% PMDA-C12 Ml PDA-CL2(GEES MY LY
HH AR Y, 83 pH WEERAE L Bh TRERFERKBEYHKER, ¥
B B A LA R BB i B IR BB pH AR R i BUREE, BT i B B
FE MTEBEEANESWRR, YN EBER IV BEN, FEEFSERPRFEM,
BAVEIEREFRASGERMRONE. AILERAERK. K2, Y4 AHBChwtE
L, BEYWESHERL TESRS, SHFEERTRE. B 2 XTHKEREHTAH X E®
WEBR T 3X — 5 . PDA-C12 BB 7E AR pH 2 BER PR KEB TN, (BXF B4V &
BRHBE R XAE 2 HESR. AERUSE, ERTEREZENBERETERAHBRENEK
¥ pH 12 P9 M R R IE kR B K. TT HLREAT (B BB T R, X A sE R ERMER G
T REFENREHREH® IR ,

FREBEET AR WEEARZ 4, €F 450 F R Ao B H B B H W
ABEKEFR TR, A —HERERENRPBERE, WA R PG N7 ERE B 3
BB E 3 A =R RS RRERER X EE o HEN 7T HWENER D
THRBEBRWEREREET pHEN 12 WEWEH +, PMDA-C12 5§ PDA-C12 HI &
. P PMDA-C12(c. 1.3% )7 2h T EF X BN BN A . H 5 B3R I FF et
B 94% &R 10%. AR LF, R BTG AHEEARKSHETDRBNUGEE,
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Swelling ratio (%)

Fig-1 The swelling ratic of polysoap hydrogels in
different pH buffers .
o PTE-C18;¢ PMDA-C12(c. 1.2% ) ;2 PDA-C12(c.
1.3%);0 PDA-C12(c.1.2%); m PMDACl12(e. 1.
3%)

Swelling ratio (%)

Fig.3 The sensitivity of {de) swelling for polysoapgels
in pH 12 and pH 8 buffers
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Fig.2 The swelling kinetic curves for PDA-C12(c. 1.
3% ) in different pH buffers
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O pH2

Swelling ratio {%)

0.0001 0:00T 66T 0.1 i
[NaBr] (mol/L)

Fig. 4 The swelling ratioc of polysoap gels as &
function of ionic strength in NaBr solution

0 PMDA.C12 (c.1.3% ); O PTE-C18; o PDA-C12
(c.1.3%)

AR AR . RS BRI TER (29 3h), REREERERHEToHE
HSHBEWHH T W BREXFERKERKIEA T2 RE, WL FRE2LEREF
KRR R R X — IR A R R M A B T RS R AR R
RGN . FBE, PTE-C18 ¥4 iX Bl BR 49w & . PMDA-C12 5 PDA-C12 #y @ m 7l
B, AR MEEE, IR THRFERZ SRR A. AEKENMREEE,
WA FRAEE TN, R TR EEES BKEAERAKHEERT, B EE
AR (P9 ) i B 48 . X P B /KR T 1 I R 4 O 4 4 G Y 0 K R 8L K 28 T ) SR 4R
TiHEF £ . £ F PDA-C12(c. 1.3% )R I 09 2 i BUBAE, 1B Flory-Huggins B2 T 8
BHE, BREERKSERESHTBER X AXBEE RS, TSR MEERNY ™

EBERA AR, AL RS M =g B E R .
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Fig.5 SEM micrograph of PDA-C12 gel Fig.6 SEM micrograph of PMDA-C12 gel

B4 R=REENEREEAAB FRERRPHH —SHWE. (2 PDA-C12 &£ ¥
FHREXT 0. lmol/L B, KM ENHE. M FRXRET B LHR RO EFRERX
e, S B P Y B e S TR B 0 R B Y T AR . — O, X e Y B e T Y
FERGYNFERE, UREBARESHERN K HESHE" A FEE MK P TEET
ERHFRET, AMEETENRE, EMTEU B a Y BRI RERF, HinRERS
—PTEBTFARELTH R ER. EHENTEBREE. 81 Donnan 1 8 % KV HE
R, BERPIT IR FREMSMESTEEEREY, S RERERKSE. BT,
MEERE M E, PDA-C12 B E KA PMDA-C12 #4398, X 2 PDA-C12 3 & T i
R R e B B A DR

A 5 #E 6 4+ 5% PDA-C12 #1 PMDA-C12 B HE(SEM)B . WNERXE, H
FRER: P B ML R T R AR ML G M . 7E R — K& ECT (10pum), PDA-C12 ) SERE
4% 5 B P A8y /ML, T PMDA-C12 MITE R T BRI KT, B X — £ 50
FRRHE, BRABAET - EMLTEMN R TEEERRTF LS —4P TR, 7 HEE
5 ke RSP i G B BE . T, X R RE b A HO08 2 B b 0] B a3k
8§ PMDA-C12 7£ pH W B T 0 5 B 8UR 4 . Kancko BSAEWM R —FHRERNER
HENERRERNIEL, REHREBNBERANBKSER —ERENEE, S04
Rk Ay R AR 181200 S, AN K MAEHBRBUERRENEE, HHHER
Jit 55 T 7 B By e Y TR
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SWELLING BEHAVIOUR OF POLYSOAP HYDROGELS

YANG Yajiang
( Department of Chemistry, Huazhong University of Science and Technology, Wuhan  430074)
Jan B.F.N.Engberts
( Department of Organic and Molecular Inorganic Chemistry,
University of Groningen, Nijenborgh 4,9747 AG Groningen, Netherlands)

Abstract Novel types of polysoap hydrogels based on hydrophobically medified
polyelectrolytes crosslinked with N,N-methylenebisacrylamide were prepared by free radical
polymerization at 70 —80C in aqueous solution with ammonium persulfate as initiator. The
swelling behaviour of the polysoap hydrogels was studied by immersion of the gels in buffered
solution at various pHs and ionic strength. It was found that the structure of the polysoap
backbone influenced the pH-dependent swelling and deswelling. The swelling process is
reversible after repeating cycles of sweeling and deswelling by the change of pH in
appropriate buffered solutions. SEM photographs of polysoap gels indicated that the network
structures were characterized with regard to an open, large porous and a close, small porous
structures in the polysoap hydrogels.

Key words pH-Sensitive polysoap hydrogels, Swelling and deswelling behaviour, Ionic
strength



