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Je S EREEN , I H AR BEVERE AT T 0T
1 SR
1.1 KFIFAEE

PURTENE (AM) LB ER Bk (KPS) (R & e (PEG , B A% 4 B £ 20 000) , 4k 43 2l 1 5 9
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1.2 CPAM WY&

PR L gl e VR BER B N, USRI I < A9 O S TR K TR 15— H B A A
AM M DAC 315t PEG MIZEIR /K PP 30 N, 20 min, S8 THE 22 55 °C, AIE i 31 218 %
s 50 KPS JHa 51 & AR N S h 5 , ¥ A 2 5 i BT AT 155 CPAM FLH . SRR 2 Hh B A i o o3 4K
H10% ,PEG Ji & 4350 15% ,KPS N HAR & /Y 0. 05% .,
1.3 CPAM Hy%riEHaEA0NE

Z M E ZbriE GB1 2005. 1-89, 78 30 “CAEIA/K A, LA 1 mol/L i) NaCl /K HBUATAH , I 55 FORG B2
THUE LR R RG] ARHE (] =3. 684 x 10 7> M) IR YIRS 435 ik
1.4 RRBESENNE

Z M IE ZARE GB1 2005. 3-89, HTIRAL LI E 7 b ) Ax LA 9 5 2, PRI A% SR 9 55 6 1 B ik
KA TR

1.5 CPAM [HEFEHNE

PSR LI E CPAM Y FHES 513 (DC) o FREL0. 300 g 41 CPAM, % T4 150 mL Z&18K Y
250 mL HEFEIR T, BEPE A 2 S8 @R n , I S 3 e 20 50 10% T A% IR B 45 75 1) , 7RG 1 A T
0. 1 mol/L fMRERIM & , IR B AL L1 (O 28 i, IR i 11 ik

DC=MN(V-V,)/m

A VA Vo b b S 2s FOR IR T FE AR TR AR AR B (mL) |, m S HE gk i (g) , M, DAC BHERS 205
JithE N D9 B R ERAR A VR R (mol/mL)
1.6 ZEERMIK

KB T34, B 500 mL B[ KA  BO— & i i B o 1 o/L i) CPAM JRIE, 72N BREUE.
RSP ge B EAT SR BE, S S ~ 30 min, FFHE S ~ 30 min, FHUE A B TE 2 om AEHOTE R,
FARYCIEIETHIN E HWOERE o ZEERCR I LBRF (R, % ) R«

T,-T
R= x 100%
TO

A T R BT RE RGO 5 T A S 2 ACRE RGO o
2 iR EE

2.1 BEEIEXRESHRMm

AR BB I, 558 T 2 Pl iR Ee FEXH R AR B o R A AR X o0 s it S BH 25 1
JERRZm 25 R IR 1, ik 1 WTLUER M, RS WA o i Bl A AM 1) & B B9 G g g i , BB
BB T304 DAC & R R, BAWARR 20 T B K, x5 AM I H LR R 23 =
LS8R (DMC) B XUK AH SR 5 1R RF ST 5 R 0L, 58 S A A BIECRT DR 7R B0 i ARG 6 4, T4
£l 25 71 S% ] Fineman-Ross 3  Kelen-Tudos 3 Fll Yezrielev-Brokhina-Roskin 322312 4 B {&K AM £ DAC
FIFE IR T R RN 1oy =0. 383,71, =2.286 4, Bl DAC Ay B iGPEAR T AM, 3£ 1 7 i DAC &5 &
AR T, T SRR B AT T, B AL 3R A TR, 3X 5 DAC NS PR 56 AW B 2 ¥ 2
WA DAC & i AYSE 3 . — MY B2 7 22 BE50) /Y FH B 5 BE7E 20% LA B, Fir kA, 24 m (AM) -
m(DAC)7E 14:6 ~16:4 Z[A]IN, B DAC 5 BLIA SBTRERY 20% ~30% I, o385 W 4 vl g J 22 58500 %)
FHES B2 125K

x1 BEAEILNRESWEXNS FREKRBEMEEFENT

Table 1 Effect of monomer mass ratio on the M, residual monomer and cationic degree(DC)

m(AM):m(DAC) 10°5M, Residual monomer/ % DC/ %
14:6 1.85 1.5 34.22
15:5 2.16 1.2 26.47
16:4 2.33 1.0 25.18

17:3 2.72 0.8 16.14
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2.2 HEYHLEHRAE

il 45 AL ER ) CPAM BYZEAMGIELIE 1, diE 1 A, 1 680 em ™' ib Jhy bk il 545 AL W i i 5 3 412

13182 em ™" Ab A T IR AL U4 Sy Pt 35 1) N—HL fifi 4
PRENL U 51 453 em ™' 4b K DAC H—CH,—N " i}
FH L 1l I s W i e, 38 BH = ) 0 T 25 A R S
AM F1 DAC 4575 .

2.3 EMERYRHEE

2.3.1 CPAM #& g8 %m A CPAM #iiE
(), W H e d: pH =6,100 r/min T
FE 10 min, FIERE 10 min, CPAM ¥ 1805 5 e 5 % 25
BRRAE M UL 2 & 2 AT %0, B CPAM i
I IN, 5Bk 2RI G 2 T H, 2 CPAM Jit ¥k
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09 0.3 mg/L Ze A7 L BRAR N 92% , 2R BERCR B
4f, PRI CPAM Bl , LERFIFIR K. X2 M
o CPAM TE7KAF: P i) R BEATL R I R 2R AR LB, 25 CPAM £ e 3 224 I, KA 0 0 19 M L 5 =22 T
AR W R T, I R A, At , DR v 01 2R I R IR B A i R L L, B
PR BURLOR 5 70 BB A2 TN BEBESR , R EUERBERCR TR Pr DM R o CPAM Y5 e BERf 2 4 0. 3 mg/Lg
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Fig.2  Effect of the dosage of CPAM on the flocculating

performance

Fig.3 Effect of the pH on the flocculating performance

2.3.2 pHALsT Ktk Feh%om  JH NaOH %5y F1 HCL 35 R 5 /KA 19 pH B, 7€ CPAM &
0.3 mg/L,100 r/min AT HEHE 10 min, FEFEE 10 min Z0F T, KAER pH B £ BR A0 5200 ULIE 3,
18 3 A, B pH (R TS, ZRERFTTIR & BT EH, 2 pH =6 I LERA R, ik 2 92% , Bl )5 22 bR
FIFIE TR o X REZ pH (A m B IR, ZKRE Hh i o i T A 28 1k, AT RRAIR 1 2R 5 0 23 7 i i
JEFLSE , WURLZ () AH 03T, 586 W) R 2 W BT [R] —JBORE_I , SRR AR AR, TS i 2R BERCR o BT LA
£ pH=6.0,

2.3.3 itk g PRk R E 2 HE {H : CPAM i K 0.3 mg/L, pH =6, Hi £ 10 min, T} &
10 min, FFEHAS 2 ERASA M DL 4 B 4 w1 BEE PR AR R T R, BREIT IR & BT E
HEHFEEE Y 100 v/min B, ZERFRIKXB KA, S EBRAFITIG T B ot TrEREETIRES T,
BRI R ZREE ) 5 75 G 78 53 He i, A4 FU Y A e /NS R ARE AOAFAE TSR | o 2516 — 2 il
AR B0 I/INE 2 o B B /N B T /0y, CPAM. 55 3 e W JORE $5 fih AN % 2 35025 B
FR R o SRR I R, SCo AR B BRI TR AR R BERCR o B AR EE LA 100 v/ min Ff:
2.3.4 BAHEMAHERE 75 CPAM £y 0.3 mg/L, pH =6 B Z&AF T, 25 S5 P IR E] fr) 52 1)
I, FefitFt (100 v/min) AS[a] i E] , PH-#HE 10 min, 25 5 E I E] A 520 I, 78 100 v/ min 5 3T 5650 ¢
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Fig.4 Effect of the stirring speed on the flocculating Fig.5 Effect of the stirring and standing time on the
performance flocculating performance

10 min , P B AN )R] o S8 TR] A0 B TR0 25 PR R AR R 2SR I S o

1P S m] A, i BRI (] AR I, RBRATT A6 S B BT BHEINT )0 1S min 7645 I 25 BR R
i, BES ST 6T o 302t T IRIDT AR I 18] 19 48 ST CPAM. 5575 S W) 0RE A4 i A5 45, B A 25 BR3¢
Thim IR —E R RE T, R 2 0 BEPEA AT BEXT AR A 2R 1A A T AR T, 11 i 2 R R KA 14 38 1
B, TR BB T . BT ABERRES AT LA 15 min St BEE #% TR A3, L BR R duBiok s, (A
YHE A K] 10 min J5 , KERAEHE TF-22, B LA e B A 10 min,

3 z5 ®

LA PEG 7KW A 43 BRI, KPS S 51 &R, R FBUKAHER A5, i DAC 5 AM LR &4 4 T CPAM,
BEE IR R DAC B 51K, CPAM (4 F- AR X 43 ot e A G AL B R [ B CPAM [ 1 85 &
B4 DAC & 53w g n. 24 DAC |5 SR BT R Y 20% ~30% I, BT A5 58 5 W) Y P2 - B2 R T
20% . ZREESLHFR W], CPAM BNt JKEE pH E SEPEERE PRI ) K i B (a0 22 BERCR A 520
4 CPAM #0524 0.3 mg/L,pH =6, 1) 100 r/min $i#F¥ 15 min J5 , FE# & 10 min, CPAM X 7Kk 1 22 5
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Synthesis and Flocculating Properties of Cationic
Polyacrylamide by Aqueous Two-phase Polymerization

LIU Zaiman ", WEI Yaling
(School of Chemical and Biological Engineering ,Lanzhou Jiaotong University , Lanzhou 730070)

Abstract  An aqueous two-phase polymerization of acrylamide ( AM ) with 2-( acryloyloxy ) ethyl
trimethylammonium chloride ( DAC) was carried out using polyethylene glycol ( PEG) as dispersant and
ammonium persulfate as the initiator. A series of cationic polyacrylamide ( CPAM) flocculants was prepared.
Effects of the ratio of monomers on the relative molecular mass, monomer conversion and cationic degree were
studied. The CPAM was used as flocculating agent for the Yellow River water. The influence of the dosage of
CPAM, the pH value of water sample, the stirring speed, the mixing and standing time on the flocculating
performance were studied. The results shows that the cationic degree of CPAM increases with the decrease of
m(AM)/m(CAD), while the relative molecular mass and conversion slightly decrease. The flocculating
efficiency depends on the dosage of CPAM, the pH, stirring speed, and the stirring and standing time. The
removal rate of the impurities in the water samples is 92% under the optimum conditions: pH =6, stirring
speed 100 r/min, stirring time 15 min, standing time 10 min, CPAM 0. 3 mg/L.

Keywords aqueous two-phase polymerization, acrylamide , cationic monomer , flocculating performance



