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B B RAVEHSEREAESETIM _FRE_BNEELL/FRR(DADMAC/AA) L RER XRYE
HEEE A RRERS AR ERBAEERAA) B SROEMEARERIERIEHENE.
EWBBRSHERENFR FTARSNEESRBARMNTEN AABKRTEN V- _RE_RALK
f£.4% (PolyDADMAC) ¥EBE . 1K % i 2 B - BB (KC) B0 A T 1 350 S0 S0 R S0 kB X G A 5 8 0 P S ol
M OAREREREMES R EYT DADMAC 5 AA BE/REH 12 HMERBKIL SER pH BN X R ERR
P o L RN pH {HER 4.5 X PRV R B R S Re(MD BT HRBPHUARER.
@A N V- PREFNEE/E(DADMAC), FHER(AA), BH AR, HEKER, RAtER®RR

BN N_BR_BAETAMLE
(PolyDADMAC) BE— 1B BM HE FREHMBH,. £
HEANEME SRR HER RS HERFN
A, B SR S AL AT RO B T B B ST, T AE
HEER FIER BREANNBAAETZRAT
EE ORT . EBENIRAERS T
PolyDADMACG ¢ X ¥ e B0 BF 5% 5 B2 I J0) A8 %3 %%
A xR B SRR H P
fEx BERRETH®EKE, METHAAH . ZoHak
AR RS LN ERRR" Y
TR A EXR®EH T H B R B (Kappa-
Carrageenan)5 DADMAC X RE & y B R SR
BEEMSILBYER, LR MK RS 3
HABRE" . AXM vy BHE S FEE DADMAC
SHEERAONERLRER, TERKRERAE
MR THE RBCEKE NN EHE . ME KC
MMAR{EH#HERER. B RERER
W T O R R R, X R AR R
BagEREAR pH T 3 8 E F (Re0, ) B R FH
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1.1 LFESEA
Co-607y AR (LR KEMAFSH T LES

* 2002-01-30 W il ,2002-03-20 5B ;  BMEEE A

8 TLE 47 {¥ , Elementar Vario EL(8E ) ; £ #b
HE{X , Magna-IR 250 4, 3 B Nicolet A4 8]; N, N'-
T E PR % (DADMAC,60 mt% K
W), B ERFAEALSH  AHER(AAAR) I
FUEERAL T, BE R B 4L ; «- B F BB (KC,
WG-115) , B A W iR Pectin A/s, JHE; N, N-EH
TP 4 BERE (Bis, AR) , db ifb T) s A5 2
SRR ARR, K2a{babR.
1.2 XBHZE
1.2.1 Poly(DADMAC-AA) /K & B i & L F0 € JE
S GF% )M E £ 60% DADMAC #{kK
BT IMA—ER AARE, FIDA R BEER
$O0.5%K Bis, ARG, ARAE 15 min,
N, Co-60y WM A H N 28.3 ~ 165.5 Gy/min;
W WA 0 ~ 60 kGy) ,FBIRIG BBV AL 5 mm B
H L SOCTHREEE.

FHREE SR AR KBRS 10 8
15 h EEE,0CHKTREEE. W

 RREERTED
CF(%) = R T & (o) O

1.2.2 &4 E KC # Poly( DADMAC-AA ) 7K & B
HEBABRTH(CFR)MME B 10.0 mL
609% DADMAC ¥ 3, A 2.0 mL 0.4% KC K%
W, RFIT R A M2 KC #) DADMAC 50% % G ,
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ERFR LN AR 8 K AA RSk D E R
0.5%H) Bis, EF B # % 80 Gy - min™', R &N
24.0 kGy M FRBA PR, A ,H,0 PR
Bi1sh, BHETHRZMEE ERSBTEFER
Lt

1.2.3 BB F87 K (EDS) B3 HEE
FRBVNRHRE(m,)  BEHRABH BB FE
B, P EERBERKRE(m,), L EDS= m./m,.
HarHmERKEREFHE LOMBEEHOS
hERIBHE(m,), FRTEMERP, HHR
Y& (24 h))SHRE(m,) , L EDS=m,/m,.

1.2.4 BERHLBEE AW & RS R
WS mm B AEE(H,), RHERRENE
WM EEEE D TR EEAMEBIT(L,
-H) HHENTERENEE H/(H, - H)¥E
I BERE 38 B .

1.2.5 BEERERESREH ERRH - EXE
(eo) pH AR T & 32 E MR A Re( Vi )38, I
A—FREBE (g)I5,24 h 55 BH 48, 5347
FAREWBP Re( VDB (), & BE FikER

m%;ﬁuéfﬁjwwmﬁﬁ%mﬁiﬁwﬁ%
(A =610 nm)®E .

2 ZER5iTie

2.1 DADMAC-AA %

40% DADMAC Sk 5% /R AAIRES, WA
Bk EEERE 0.5% /Y Bis ZHEM , EARRRAEH
FIRE FHATEE, ERE M Poly(DADMAC-AA)
YR THR.EE/FH HOME 15 h, kB SH
B R RBERS  F TR E .

2.1.1 DADMAC-AA B ERH B EHNE
PolyDADMAC % JB %5 B £ 68 &7 , {0/ 0 B8 , 3 1%
2, WERBHMB —EEHE ., b TRES B
ZB. WA EFOCREERAIEY N, HE
DADMAC/AA R R P, Mk K D BERIEK
BERE—BEREET AA FX & & 6944 fn 75 5t
REENBAFEEIHIER(RAE).

HE 1 iR, _ThFZFHRBHEYD
PolyDADMAC S I TEVI ML REF R AN E, Y
DADMAC 5 AA AR BFRE/R b 1:1 G B
BoTETEME.
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Fig. 1 The effects of total concentration and melar ratio of
monomers on gel strength of poly( DADMAC-AA}

Dose = 24.0 kGy, dose rate = 80.0 Gy/min

@ DADMAC: AA =2:1 {molar ratio) ; B Total conceniration

of monomer:7.96 mol/L

Poly( DADMAC-AA ) 7K % B i) BE ¢ 47 B ( CF %)
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Fig.- 2 The effect of dose on gel fraction of polyDADMAC and

poly( DADMAC-AA){1:1, molar ratio}
[DADMAC] = 40% , [ Bis) = 0.5% , dose rate = 53.3 Gy/min
B PolyDADMAC; @ Poly (DADMAc-AA) : AA = 1:1{molar

ratio)

BB 2 8] W, Poly (DADMAC-AA ) 3 B EE R 19
BB o B bE P B 0T 3% K . DADMAC 5 AA 3%
Bl 1:1 6, 1 F AA CBREL R #E W
DADMAC BB X  AA HISIAEREBREART
BiafREXEK. HERSBAELD S0nER,
ERA B MEETNE 60% ~ 0% . 5HE
PolyDADMAC F) %€ B 43 3048 He , #64) JF] 30 8 F ai
HVIRBTREE, BRI ELMNE.

B3 =B & % Poly( DADMAC-AA) 3£ 5§
BEENEESBAHEEW.

2.1.3 BRHRBEMBERHLMERS BEN
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sl # DADMAC 5 AA M BE /RN I 1:0,2:
ol 1,1:1,1:2 55 01 S48 MR EERE , % H,0 B
& . FRFEERERRNURAYE . EGATTREEER
e 60 au i
E ol " " HETL i SR LE 5.
E
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30 240 Molar ratio
20 L N L N E 20F DADMAC:AA =0:1
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Fig. 3  The effect of dose rate on gel fraction of poly- 04 DADMAC:AA =2:1
. 0.0k A—_DADMAC:AA =1:0
(DADMAC-AA Y}, DADMAC : AA = 1 : 1 ( molar ratio) 500 1500 2500 3500 4500
[DADMAC] =40% .[Bis] = 0.5% .dose = 19.2 kGy Wavenumnber {cmi™)

HF AN 24.0 kGy B, HEH R P HRE
DADMAC 5 AA BYBE/RHEOR 211, T BOZE SR 44 B o
BE, & R B9 3t 3R 4y 6 4 M R 1K B R T T
HWin, EXBEBESANRS, BR O BIFREZH
K AE 4L WAt b BR rEEHgE
SR E R 7.96 mol/L, IS B REAREH
F £ T MO DADMAC 55 AA LKA BEJR [E R B R
4480 ) W, ZE PolyDADMAC B}, GF H#14 45% ,
BEERED AA SEEM, cFEHABRS,UE
PolyAA ZEMIRIFI B T GF {H3% 100% . X %3 AA
TRRBE I E L DADMAC & .
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6 8 10 l|2 14 1]6
T T T

T

Gel fraction (%)
]
3

Gel fraction (%o}

40 1 1 L i L
1.0 31 i:1 1:3 0:1
Molar ratio (DADMAC:AA)

40

Fig. 4 The effects of monomer concentration and molar ration on
gel fraction of poly( DADMAC-AA)

ADADMAC: AA = 21 1{ molar ratio} dose = 24.0 kGy, dose rate =
80.0 Gy/min; m DAMDAC:AA =2:1; @ Total concentration of

monomer: 7.96 mol/L

2.1.4 HEEBEREHEEHAR R T RIE
Bk Z TP DADMAC 5 AA MYEE/REH H
HSAMLRY b A EBEIREM—BE, IR

Fig. 5 FT-IR spectra of poly{ DADMAC-AA)

B 41 5 i B T W, PolyDADMAC %F fif # 7F
3400 cm™', T PolyAA AI¥FAEMEDSEF 1710 om ™', K8
P AA BN, 1710 em AL C— O E A0S
W TE AR 5 IR B 7 0 K, W BT E BT 3 AR
[FlEE Rtk LA A R R S v stk
BERELA AR R B .

h#t— S THRAERPAEHETPHERLS
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Table 1 Elemental analysis of poly( DADMAC-AA}

Contents of elements( % )

DADMAC: AA
Caleulated values Experimental values
(molar ratio)
N C H O N C H ©
1:0 §.660 59.38 9,900 7.721 52.66 10.24
2:1 7.081 57.669.105 6.769 53.70 9.363
1:1 5.990 56.48 8.557 4.987 54.209.309
1:2 4,578 54.94 7.849 20.93 4,257 55.21 8,717 23.00
0:1 - 49.955.551 - 48.055.925

B3 1 A5, Y DADMAC 5 AA BE/REHR H
F2:1,1:0,1:2 0 KA TR SR EMES T
BHREALE S AR, ANMIEM THBERS
BEREESBBAENHNEREAYRE.

2.2 2#E KC i Poly( DADMAC-AA ) 5 ¢ i
BTN

DADMAC 5 KC # v TRERTERT
PolyDADMAC-KC B9 5.5 PSR BERE (IPN) , 7E KC &
BEEA, AR ER O PIE, E HBR, E
JBE 4 M BRI SRR R AR, (B X L SRR B R B
HHA A BREE A, X & %E KC 8 Poly-
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(DADMAC-AA) IR IK R TS IR T S — 9 5% .
2.2.1 FME KC # Poly( DADMAC-AA ) 8 B 7F
ABAKIPHBRTH BeZrEME KCH
Poly (DADMAC-AA) St R EE I ', DADMAC 5 AA
FBE IR RN L X B TE K PR A RS IR B R B B
B, RS P AA S BN, 5 58
AT &G, T {58 26 JE Y 3 1 7 G L B

100 0.80
90 -H0.75
80 - H0.70
or {oes g
w 0T {060 §
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wlh H0.55 %
30k 40.50 3
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Fig. 6  Gel fmction and EDS of poly(DADMAC-AA) with
different matio of DADMAC to AA in the feed

2.2.2 H & KCH Poly( DADMAC-AA) B B 7E
ZHBEHRTHERTAY THE KCH
PolyDADMAC, PolyAA . Poly ( DADMAC-AA) 3 # &
BHEERARRE pH {8828 wh 55 3 o (1 5F 805 ik
HaATE7 9. @A 78 W, PlyDADMAC % B &)
Bk REAEASZ pH HME W, T PolyAA R E N
HP®REE pHAMANBEERS BT &8
BEBEE, 7 EEEERE M. E/RER 2:1 8
Poly( DADMAC-AA) Bl . 1 T W F & XA Y
RRRERTHREE, 5ER pH ¥l -
HHRENE TS FHRHE FEEE 7, pH
HE RENETELZ . EEESFHEL BN
P SEERES AMEERNSE. YR EL2T
RE)S BRI DADMAC W, B K LR

H K pH {H #3824k .
23 HERRBRKTNEAEERRETS
23,1 EWMHEARBEETH DADMAC 1 AA

BERHRIEN 1:11:2/00:1 393 MEKE K
MBS h HREFEFHRAZNHRRATHEKL
ERZpHHMXERNLEAS.

B 8 %7~ PolyAA BEBE M 5 Bk b Bl Ay i pH
{6 FH E WK . i Y DADMAC 5§ AA # B /K it i
Hbr28f, HEKLE pHEXETHR,R L
L XEBAT pHWEASIRRERS, 1 pH &
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Fig. 7 The swelling behavior of polyDADMAC (), paly-
AA(®) and poly( DADMAC-AA) (A DADMAC:AA =2:1)

EDS
%)
T

Fig. 8 The swelling behavior of P{ DADMAC-AA) with
different molar mtio fo DADMAC to AA in the feed
DADMAC:AA=1:1(H),1:2(@).0:1{ &)

Dose = 24.0 kGy, dose rate = 80.0 Gy/min

BB TR, ME LM COO" 5FEEATE R
AR, IR B AE , pH S8 K BRI 2 #
B COO” 5FEHERATEBE FXI5, THM COO"
MATERNEERE, FREEK. AX—85R0
PIE I DADMAC 5 AA BE/RECR 12 RS R &
RELHEMREREESERER, K5 H S pH £
Ras. HHHEER 11 HEBRERE. BT
DADMAC 1 AA BE/R WHCIRE, FALM BB M A %
NE.

2.3.2 EERBBHF 1:2 B Poly( DADMAC-AA)
BERC M Re( VI ) ¥k 4E 47 45 BRI B A R B T AR
fHE 5/ Poly( DADMAC-AA)EE/RHLW 1:2 MU 8
BT A —E B FIRE (2 =0.1 mol/L KC1) , Re
(V) BB 1.02 % 107 mol/L B ¥, 7E pH
=2.06, 5.01, 7.03, 12.01 WO Bft 24 h J5 M BERE
X Re (V)RR K& 4 514 1.19 x 1077 molég,
~0 mol/g, 0.399 x 10" mol/g, 0.574 x 10™> mol/g.
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RADIATION SYNTHESIS AND SOLUTION PROPERTIES
OF COPOLYMER POLY(DADMAC-AA)

ZHANG Jing, REN Jing, YI Min, HA Hongfei
( College of Chemistry & Molecular Engineering , Peking Universisy . Bejing 100871}
LUO Zhifu, XIANG Xueqin
( China Fustitute of Asomic Energy, Beifing  102413)

Abstract  Poly { diallyldimethylammonium chloride ) ( PolyDADMAC) is one of typical polyelectrolytes having
versatile applications in food, medicine, water treatment and other industries. The polyDADMAC hydrogel is
transparent and has good water swelling properties, but it” s mechanical properties are quite poor, which limit its use.
In order to overcome its poor mechanical properties, the copolymers of poly(DADMAC-AA) were synthesized by
radiation copolymerization . The gel strength and solution properties of the hydrogels were studied. It was found that
an increase of the total concentration of monomers and the molar ratio of AA would improve the mechanical strength
and increase the gel fraction of synthesized hydrogels. The compositions of copolymers were consistant with the molar
ratios of DADMAC and AA added in the original feed solutions according to results of infrared spectrum studies and
elemental analysis. The swelling ratios of hydrogels decreased with the increase of molar ratio of AA. When DADMAC
:AA was 1:2, the swelling measurements showed that the copolymer hydorgels may exhibit the properties of
polyampholytes , which were reflected by their absorption of Re( ¥l ) in aqueous solutions under different pH values.
Key words  Diallydimethylammonium chloride, Acrylic acid, Radiation synthesis, Copolymer hydrogel,
Polyampholyte



