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M R RAMEBRAKUEE SPAN)-TERREACHEBOPDESAMLNE K50
Na;50, HARRII AN, T MAE_FEEMNE-NERERBARLRE, AEHK
HITEIRFE D Ypabmac = 0.14£0.11, 7au = 5.05:£0.66; ZEHKIREEN 25—45%,3| E /K
BE 0.06—0.1% , FLILHIREEN 5—9% , RARE 303K FHT,,BITHRRMFHEIR:
Ry, = k(M- [1]'[E]", eh3t ERERMT R

XBF _HRE_PREE REBRE, LRSS

50 %, B Butler 0 Ingley RIL_MAEFHIMOBKE BERA T AR AR
BRSBTS R B A IR R AR LD,

EARXKBERIRB MR E_FEE S (DADMAC), BT#HAFEMHEK
b, BT RN LR L NS, BT EEE, NEFKLE, EFAKG
BEHEFRABB A,

AJGEY Griffin HEEFTELNELAAMAEKR, ERENREZHETH =
DADMAC 5Btk (AM) Hy3LBR K BL5) 12 H¥1E.

1 KBk

1.1 &f

AR (AM), A.R; “REZR., SEEBEKETRHRMIELE, KEKRE
BT 22Q7'em™; “HHRE _HERMLE, A R, 60% KEH, SEEBEETIR
WIRLE, REMEFRA; FLs SPANSO Fn OP 10 ALBiR Hl. 51 % # K.S,0s,
N2,80; }; EDTA ¥324 A.R &A#l, B, C,—C, BIMALLE, b. p> 240°C,
12 DHHFSBBRARDERNNE

EREEEMOBRPREETUNEN, AEE-EZRAAFNABRBRE KBRS
PISERRE 30min, RGEASEP T THEOMBESFLI 30min, ERTEETMA
EDTA R5|AFI#TRE. RRERENLERLERN(ELEERT 10%), =H2K
H-RERBESY TN, BREREEERE T%, AEFERaRENE LR HR.

BETERBRENERRAEETARBREE R EZAFTN S L EaR AU FE S
DADMAC RE&MB/KIER PSS FIRE, #MitE B ERMAR.
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HIESHRARKITENE, & PR ESREENAEE, BABKTERET
Tk iER, NEBRE PR EREN R TREAER, AREENRESERE A K
P ¢ B EFRR AR -I R A .,

2 HR5R

21 EREHMNE
RHNERNOLRYAR I EFREYORELCE B3RS ERERET
BE., ALfFERETAESRERSTHTENEERMAR, DL YBR HEEBEHRED,
REBTERE,
2.1.1 #rAEpIZAITE
%t DADMAC kK REWEIKBERRFBBRBAL ST, KXRERITHR 1 X1E
2 '

Tab. 1 Data of electroanalysis of DADMAC monomer

[C1I(mol/1) E(mV) {C1](mol/1) E(mV)
6.733% 10 5.5 9.860% 10" 107.2
6.302% 10! 7.7 7.888 %10 111.4
5.350%X10* 11.2 5.916%10* 119.4
4.109%10* 17.3 3.944% 103 129.8
3.082%10-! 24.0 1.972 10~} 145.8
2.414%10-" 29.7 9.860 %10~ 163.4
2.054% 10! 33.9 7.88810~* 169.3
1.541%10-? 40.5 5.916%10-* 175.1
9.860% 102 52.7 3.944 %10 186.3
7.888%10-? 56.8 1.972x 10" 202.8
5.916%10"? 63.3 9.860%10~% ‘ 217.1
3.944%10? 72.6 7.888%10°3 221.4
1.972x107? 90.9 5.916 %103 228.4

Tab. 2 Data of electroanalysis of Poly(DADMAC)

[Cl3 (mol/1) E(mV) [C1] (mol/1) E(mV)
2.168% 107! 38.7 2.298% 102 148.9
8.670% 102 57.6 1.532%10°3 160.3
6.500%10? 63.9 7.660%10"* 172.2
3.384% 107 79.6 3.830%x10-* 185.7
2.820%10? 84.1 3.064%10"* 191.4
1.410%X10-? 99.8 2.298%10-* 201.9
1.128% 102 103.0 1.532%10-* 209.9
8.460%1073 109.4 7.660%10-% 219.2
3.830%10°3 137.5 3.064%x10-? 142.6

3t ERFRHBES RN ZRLE,SE DADMAC BEARREMNE T EFBR DT
JERMT KA 1, B 2 XRER1),(2):
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Fig. 1 Standard curve for electro analysis Fig. 2 Standard curve for electro
of DADMAC monomer analysis of Poly(DADMAC)
E(mv) = —4.08—24.06Ln[Cl] Q)
(DADMAC BiK) (FEERERE r = 0.999)
E(mv) = +0.32—23.80Ln[Cl ] (2)

(DADMAC E4&%) (FEEE¥ r = 0.998)
HITFRARERAAUENY, ERENKEMERN, DADMAC HkRRAMRK
AR R AL B T I BE R A M 4F Y Nernst WRZ , B =T DURR OO R O 28 (A R BE L B
EMEREERDARNERFE.

212 FERFRILFUAR MK

WERIFEMAR, HERFBKEL T, DADMAC-AM REAKERAEREL
RONF V0B WRTHH, F 58 2 (ITEHLERNE, REHLRYhEHAKE
TCRYE B, BE R 3 Bisl:

Tab. 3 Result of the electroanalysis of copolymer

No. (DADMAC/AM) fL(AM) F.(AM)
1 9.00 0.10 0.513
2 4.00 0.20 0.572
3 2.33 0.30 0.648
4 1.50 ' 0.40 0.708
5 1.00 0.50 0.770
6 0.67 0.60 0.852
7 0.43 0.70 0.919
8 0.25 0.80 0.943
9 0.11 0.90 0.984

RH Yezrielev {#IERY Fineman-Ross i (Bl YBR &) ﬁ:ﬂi% 3 iR, 53
DADMAC-AM KIBEBRANEERXS;

Ypapmac — 0.14 £0.11; Van = 5.05+0.66
(K25103'N22503 g‘ﬁ, 299K)
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Tab. 4 Monomer reactivity ratios of DADMAC-AM in different copolymerization systems

Condition YDADMAC TaM
Microsuspension 0.0640.03 6.4+0.4

(50°c)Htes

Solution 0.58 6.7
(209t

Solution 0.22 7.14
(35°C)t

Emulsion 0.049 7.54
(47°C)

HILRMA R A 3 iR,

R 4 A HE—E AWEX DADMAC-AM ERFHLER,

H& 4 PAILIEER, AM WEREZHEERARKEENME(R, i DADMAC £
EREMERS, ARFE, AR5 DADMAC

" ; TR R A% M T AR SRR , SR bk 2R
05l BT IR AR SRR RA R Bk
7 KA SEN A ER, XRSHERRNIES

2", HRIREGE—AZESCRRL 6 I HFTeR), R
= oal BN SHERRATIE, BREAEERRS
W R RN, AR AR T

o2t AM BAERALRRAAE FEAREIAS
I A F b, FERRA R, LR DADMAC

b0 0N MEARAEBIAGUEEE AM IR, B,
' S 5 TR | R P e R A o b O S b P e
Fig. 3 Copolymer composition curve
A%,
22 HREEHHE
EETAES, ROFFETREKE [M], SIRMKE (1] MIAAFKE [E] ®BE
SRBEE R, MMM, BKENEEDT:
B [M] R/ KA ERKEE, LR ¥tk DADMAC 5 AMAHEIR % %
1:1 (BE/REL), S BOROKIR) S S EIEERBIR 1:1.2 (RREL), SIR KD #
R E R %, TR0 0.1—0.06%, FACTIREEL MABE R YR, REE S%—9%2
(A,
221 JERBKKEHREN
4 B AR B /RIS R, TIDURS Rk 2 A R T, R % %
DADMAC/AM = 1:1(mol), t R ik MIREE7E 25—45% AN, LRI #E R, B
[M] BB LIE, RAKERSERFGNESTLBEERAKET R, KEHT
%5,
W RBPCEAR N L LEBE R, X [M] g%FRA:
R, ~ [M]*®  (HXE¥ r = 091) (3)
222 BIRAIREMREN
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Tab. 5 The data of R,-[M]*

No. 1 2 3 4 5
[IMX(wt%) 45 40 35 80 25
R,(—dAhfd?) 0.941 0.843 0.671 0.659 0.635

* Conditions: [IJ = 0.1%; [E] = 8%; DADMAC/AM = 1/1;s = 30%0.1°C

RRRPIETT 2, EE [M], [E]l, ME5IEFIREE(0.06—0.1%), JU H I R BIE
K R, B [1] TR, RAREMO ENFERE#RTLESIRESIZRFKET
Rp’ ﬁﬁy“‘ﬂ:i 6:

Tab. 6 The data of R,-[I]*

No. 1 2 3 4 5
[11(wt%) 0.1 0.09 0.08 0.07 0.06
R,(—dAhk/ds) 0.843 0.717 0.669 0.506 0.435

* Conditions: [M] = 40%; [E] = 8%; DADMAC/AM = 1/1;7 = 3010.1%C

RUTHELEE 6 THFIBE, B R,-[1] XAXK:
R, ~ DT (XA r=0.99) 4)

2.2.3 FAALFIRER

RREEMETE,EE M1,01], BEAAFIRE (9—5%), UL LRKRHEE R,
BELE] BUZE/LIE5, RABERS ENFEHEXITLEESIRAAAMAFTIRET R,, ¥
BAIT&RT:

Tab. 7 The data of R,-[E]*

No. 1 2 3 4 5
[EX(wt%) 9 8 7 6 5
R,(—dAh/dz) 0.900 0.843 0.677 0.620 0.607

* Conditions: [M] = 40%; [I] = 0.1%; DADMAC/AM = 1/1; ¢ = 30£0.1C

KEFHELEH 7 hFFIRIE, B R,-[E] XF%:
R, ~ [E]"®  (FEXZRH r = 0.94) (5)
MV SR FT 4, 72 B K AR EE 25— 45 BN, L K,S,0,-Na,S0, MBI R 3,185
30+ 0.1CHH T, RARMEE R, SHEKE [M] #0.68 KERER. KHRET
—BEHHERAWEIRE (R,-IM]) RE HARRANHKRER (R,-[MI™), H
AXMARMERTERERSKATAEFREANMAS R, KR ANEEE
A, EEEARSTARATEETFRSAEEERAERE, EXRIEYE, DADMAC
ERABRBBAERDN Cl» (5,08 +Cl-—>S07+Cl'+S0,) 87 4HEEHN, # R, K
WEEE LG RBME. B X—ERESHEREAGNERRERE X, REROER
R B RRE, AR, THERSEERKE AL, .
ROEESIRFIKEN 131 KEREL., MERTAEHERAKETHWE R
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EEFIER, AL EEL LR PREL LRSS, HRRRESHRNRERERER
X, ROTAE, MM THEEN (1] WSREE, HXRKKER (40%), REEFER
R, B SBURR KIRAORSEE N, (4 M (R BRaL), Bl (11 A9 m» R B
BRI RE B B AR E B A R ROk B 10 B bR W B R BT

ERACTIREE 26 5—9% EE N, REERELTHMFKER 073 RE, XA
LEEAT,U R, 3 [E] BXARBRAER, BEESRBAMLNGER, REMEERERX
BIXA. EXRBARPIATIREEEN, MALFIKENMNK, FENHEEM,
EEMNTHRR%ENRED, R, Hikifu#kX.
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STUDIES ON KINETICS OF INVERSE EMULSION COPOL-
YMERIZATION OF DIALLYLDIMETHYL AMMONI-
UM CHLORIDE AND ACRYLAMIDE

HOU Sijian, HA Runhua
(Applied Chemisiry Department, Tianjin University, Tianjin 300072)

Abstract Using SPAN-OP composite emulsifier and K,S,05-N2,SO; redox initi-
ator, the inverse emulsion copolymerization of diallyldimethyl ammoniumchloride
(DADMAC) and acrylamide (AM) was developed. The monomer reactivity ratios
are 7papmac = 0.14%+0.11, 7, = 5.05+0.66; Under the conditions of total concentr-
ation of monomer being 25—45%, initiator concentration being 0.06—0.1%, emulsi-
fier concentration being 5—9% and polymerization temperature being 303K, the ki-
netic equation of copolymerization can be expressed: R, = k[M]*®[I]**[E]*”. In
this paper, above results are explained.

Key words Diallyldimethyl ammonium chloride, Acrylamide, Inverse emulsion
polymerization





