538 m a7 7 F ?ﬁ No.3

1999 46 A ACTA POLYMERICA SINICA June, 1999

RSB RPN FRI R AR B R SR
nEBR HHUM BHEZ KIHE

(B XELESHRBEFR AN 430062)
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REREHNFAEWE, ERT ZRRY AR HE.
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HRREAM) R EMEYHHRYMARYE - KARER T EHRITHE
U TTEE TFRAREREO TARNTAELERRFFSMIFZLL. EH %k, FAR
BSHREM AR SHPIRRERRIANMERY, B FORBETFHAKKI
ARSI B0 HFRHARESMSIAN, —RAAETRE hETFIRHM
EBFRE hREIIRA, WX THETFRA bR ZA O EROBPFRBERS . FRAMH
ATREmESENAATHARESH R TRAARA AR A WA RE, R
MARBB M AR TR RRE N, N-ZHE, N.-TE, N-G-FENBBE
E)FRERLZ(DBMPA) AT RAHR, RAEBFHEM AT ZRBE R T ENER
H(ABA) R, AR TRENEE TRAAAYR, ERENEEXETHAET BB
~—DBMPA RAAARRA S N%E, BR T ZA MK RHRAEEE.

1 ERESY

1.1 BH

AERE GO ESRARE, BRAFEAAREFXENEC DLE, B
AANEBESRBREAR; amad B & B8R -R T ZWKEME(AIBA) AR XK, HE
AN L - FERENERRAEBRE v AR B TRASE; 5 RA AR TR
A b IR 57 & A FLAL ) S SPAN 80, ¥ 5 Z, — kI Z B —&1(EDTA).

CH, CH:
4[%”\ [ }(
Cl ~C—C—N = N—C—<C 1

2R Y
i CH, CH, % NH,

)
1.2 EAEFR & DBMPA KIS
EEERBER . ARARE BEHN=O08RP, KXIMA " FRENEREAS

» 1998-03-29 Y, 1998-10-18 #E#
291



292 ®m 2 F % #® 1999 4

BERE R T 4%, AR il S8k, KIS e 35 CAH, RN 10h UG, B4R, BE
WEARAL, & IRNMR FEHr & YR R A BN .
1.3 R FHAREDIL AN S K
EEAEAESBET ARAFEENEORNERES, MA—ERMHE W, EHK.

HALH SR DBMPA A HIE, A N, B9, 9K E—EEZ G, FAEE
E, R THRT —ERE, MAMETHE dESIRFKER, FFHITN, RN —2 N
S, g, EEAER AR BREK F ATERMK, 1.47Tmol/L; DBMPA, 2. 84
%10 2mol/L ~ 11.37 X 10 >mol/L; 4L, 7.47 X 10" *mol/L ~ 14.03 X 10~ 2mol/L;
AIBA, 6.14 X 10 3mol/L~1.56 X 10 "*mol/L; MK t. % 40/70.
1.4 Rezhh®
1.4.1 #HEMHME HBERYHET, —E6EE, ARERRCFABRBRACHE
MBRBRTHE, REHBt RN HEREN SR, #— S REBHLR, FHH
FEEHETIIH:

2M(Vy - V) X 0.0799
- M X
XFH M H 0.05mol/L. NayS,05 IR IBHMBEREKE, Vo hZHIX B # 0.05mol/L
Na,$,0; IRH B, V B#E K 0.05mol/L NayS,0; i, m AHMHER(g).
1.4.2 BEEEX HEERBEESIFIREEHFFTPEEE(2) FHAEE(c%)MEHFE
(de/d) BHEER R REEL TR RUBESFNER R, (mol 17 1+s71);
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1.5 FLARTHENRNE
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2.1.1 B %4 DBMPA FI BH R
B1AyEEFRFHRNER, ME 1 ME
BB (A RE ) 546 38 20~ 70 % ) 1T 24
FR, FRgRmME1 R, U InR, X In
[DBMPA]{EHE, RBELFFE N 1.18, AL A[H
R,a[DBMPA]'®. N o[t o] LUE i, [ &
#(min) ERR, EERENER AN LIRS FILER,
Fig.1 Conversion versus time at various DBMPA HEXZRARFLEN. REERMURT S
centrations PR BE AL E W, BRE R E 5 AIBA K EH
[M] % 10~ 2mol/L SlRF, S RS BAE-DBMPA R HAKES
1) 2.84; 2) 5.69; 3) 8.53; 4) 11.37 B, EFEEKEER, B ERYEHE
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DBMPA K44k B, Wi £ 8 DBMPA %X 5§ DBMPA (A R IEL, 3BT K, #1¥
%I,

Table 1 The effect of DBMPA concentration on R,

[DEMPA] X% 107 de/de R, x 10"

{mol- L") (s . {mol-L"1-s71) l8ks oM
2.84 0.0509 0.9920 14.454 -2.84 ~1.547
5.69 0.0581 0.9948 33.067 -2.48 —1.245
8.53 0.0625 0.9832 53.313 -2.27 -1.069
11.37 0.0658 0.9939 74.851 -2.13 -0.944

2.1.2 FIEMARMEE BEAARKEE] BERBEIM], B35 &M AIBA 89K
B, BE SR R R A Bk A AL R BT | R FR (1] R4k, &R WA 2, MHEER BT
RAEEH, FFBERPIEX 29, M InR, ¥ In[1]1EE, KB ERBFEN 0.75, f L ¥/
R,oc[11°7, NE 2 A, X EBRFE R KA RER I, BRSO\ EN A HZHNR
R, BRI YL R &, 51 SOk E B AR, BT R R R T

Table 2 The effect of AIBA concentration on R,

[AIBA] x 10° de/dz R, x1¢*
) - r leR, lgll]
{mol-L™1) (s’") {mol:L™'+s7)
6.14 0.829 0.9986 70.714 -2.15 -2.212
4.30 0.0625 0.9832 53.313 -2.27 -2.367
3.07 0.0489 0.9904 41.712 -2.38 -2.513
.56 0.0295 0.9927 25.164 -2.60 -2.807

Conversion (%)
Conversion (%)
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Fig.2 Conversion versus time at various AIBA Fig.3 Conversion versus time at various emulsifier
concentrations concentrations
[AIBA] % 10°mol/L [E) x 10*mol/L

1} 6.14; 2) 4.30; 3) 3.07; 4) 1.56 1) 7.47; 2) 9.34; 3) 11.21; 4) 14.03
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2.1.3 K AR EN FERITHREM, B REKEIM] 5 RBEE), %
A A EE], MEIL R S0 ik iy AL R A AR AR L, 5 Rm A 3, JHEE B
BFTRERE, RWE 3. L InR, X h[E]EE, RBELH LN -0.22, mikBL
R, oc[E1™ %% WE AR LIE s, 752 S50 i 7 BE 7 B o, B L, b 7RI R BE 939, R Y
R TR, X EEEE A R, BRI B E L, B R, BT
BEHBRONE, NTERES S THIT, SHT R K H RG] A RE w80 ik
HIER.

Table 3 The effect of emulsifier concentration on R,

[E)x10? de/dt R, x10*
i o r lgR, 1g{E}
{mot-L™") (sh) (mol-L™'-s™")
7.47 0.0661 0.9968 56.382 -2.25 -1.127
9.34 0.0625 0.9832 53.313 -2.27 -1.030
11.21 0.0605 0.9945 51.607 -2.29 -0.950
14.03 0.0576 0.9970 59.058 -2.31 -0.853

2.1.4 pHEIMEMR & 4% pH EHEWIRE, NEFTTLUES, pH EXRGREEH
Wk, Y pH {HY 6 B, KA B, % pH E28 4 B, R R, & A 7E5R A %
#Fitfre, RN AR E, B RE, KR ——RENERLEXGFT, EHETZHE
HERFHES, EMERERARE, BERATRE.

2.1.5 RNBREMER ESERFBEMREGRNEREHELRER, NETTU
BFL HERRNEREHTE, RVREY K, X BREBT AIBA #9552 18 E 8 R W
B8, BB RE, 51 AN AIBA 4 @A B AR, =4 B i B EE IR, AT S5 KR
AT BN R BEANER
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Fig.4 Conversion versus time at various pHs Fig. 5 Conversion versus time at various
1)4;2)6;3)7;4)9 temperatures
1} 45C; 2) 55C; 3) 65TC
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2.2 HARBIBORELERE
A 6.7 R A WA M B (1) SHEM KR, Fmk, U H(OBX. A
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Fig.6 The V,-SP relation of copolymer emulsion in - Fig.7 The V5P relation of copolymer emulsion in
different DBMPA eoneentrations different AIBA contents
[M]X 10?mol/L [AIBA] = 10°mol/L
1)1.37; 2) 8.53; 3)5.69; 4) 2.84 1) 6.145 2) 4.30; 3) 3.07; 4) 1.54

B Hal AR B, St IR NG BB F A 2 TR p 3, B Rk R AT
WRIFFEAFE, EIRG T EREW RIKK IR BN IE Rk, W ERE. 5
5h, B & DBMPA S BEy8 0, 51270 B a9 hn, SE3 YU Ao R R BERE MR, X T RE R
BT DBMPA BRI K, 51 %70 A Be918 0, B Sy AR 7 X MR SYL T
BRETHLGS B W ETE.
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STUDY ON THE INVERSE EMULSION COPOLYMERIZATION
OF ACRYLAMIDE AND N, N-DIMETHYL. N-BUTYL
N-METHACRYLAMIDINO PROPYL AMMONIUM BROMIDE

Y1 Changfeng, XU Zushun, CHENG Shiyuan, CHEN Zhengguo
( College of Chemistry and Materials, Hubei University, Wuhan 430062}

Abstract Inverse emulsion copolymerization of acrylaimde (AM) and caticnic functional
comonomer N, N-dimethyl N-buthyl N-methacrylamidino propyl ammonium bromide was
carried out using azobis (isobutylamidine hydrochloride) { AIBA) as initiator. The kinetics of
inverse emulsion copolymerization was studied. The effects of the concentration of cationic
monomer, emulsifier, initiator and polymerization temperature on polymerization rate (R,)
were investigated in detail. The kinetic equation R, = K [DBMPA]YV ¥[1]°7[E] %% was
obtained. Moreover, the rheological properties of inverse emulsion were affected by the
cationic monomer content, initiator content, etc.

Key words Poly(acrylamide), Inverse emulsion polymerization, Kinetics, Inverse

emulsion, Functional monomer



