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Synthesis of CPAM and its Application in Slurry Sedimentation

Shi Kaiyi, Qian Yulin, Li Lulu
(College of Chemistry and Material Engineering, Liupanshui Normal University, Liupanshui 553004, China;
Characteristic Key Laboratory of Coal Series Solid Waste Recycling, Liupanshui 553004, China)

Abstract: In order to improve slurry settlement efficiency, amide (AM), vinyl trimethoxy silane ( VITMS)
and dimethyl diallyl ammonium chloride were taken as monomer, K,S,0; and Na,SO; were used as initiator,
hydrophobic cationic polyacrylamide was obtained by hydrophobic modification. Uniform and orthogonal
experimental design methods were used to explore synthesis factors. Results show that, when proportion of VTMS
is 0.7% , that of VTMS:DADMAC is 1.2 : 19.25, temperature programming is 40 C1 h—60 C2 h—80 C1 h,
Tween 80 and Span 80 are used as complex emulsifier, and ratio of initiator (K,S,0,/Na,S0,, 0.1%) is 1 : 1,
polymer reaches the maximum productivity, i.e. 89.6%. Synthetic polymer contains chemical groups of NH,
(3433 em™),C=0(1670 em™') and Si—O-CH,(1 401 em™ ), which indicates ternary copolymerization
occurred. In the end, synthetic polymers are used to settle coal slurry, and the one cost only 4.9 min to settle
slurry to 10% , which proves the polymers have good flocculation.
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1.3 REWHLLIES

K FH KBr Fe R ik B A TR, SR )5 FEFH FTIR 2LAMERSSGHATAG . 43 B A 4.0 em™ 514 16 1R, I 4K
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R U (64)351%%¢ VIMS it LE  AM/DADMAC Bttt AL RIS %3] K,S,0,/Na,S0; £
w4 NMEERXSRBEY S A, B ER S E 6 47K, LI R Aangk 1 iR,
A1 Rkt o

NO VTMS [ttt Lt AM/DADMAC Jii H FLALHI R 51K/ % FERS %o
1 0.7 79.25/19.75 T80,580 0.1 79
2 0.8 79.75/19.25 T60, 560 0.2 67
3 0.9 80.25/19.00 T85,580 0.3 52
4 1.0 79.00/20.00 T60,580 0.4 64
5 1.1 79.50/19.50 T80,560 0.5 66
6 1.2 80.00/19.00 T85,560 0.6 49

7 P TR F i Tween, S {03 7] % Span

SR e 2 AR LA AL B A TR LA , AT SN IR A LA MR il 2 SR K P =2 1] i
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# g7k 2Y) e ] Span 80 I, N MM 5 DADMAC BT He oy 79.25 ¢ 19.75, VIMS Jit ik i S AR 2 1Y
0.7% , B3I &5 5 S ) S S Y 0.1% 0, R WIR) ™ 2 de i, o 79%.
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RIS S it I 1t — 2 25 S i B 5 TR SR DA 0 T e JS 8 32 TR0 4 0, U [T 7 AML i
79.25 g, 51K FLEHI 0.1% , FLALTI ] Tween 80, Span 80, %% VIMS/DADMAC i Lt TR 7 151 &
1 (K,S,04,Na, SO, ) i fit L XA B A5 ). S50 2 RN 3R 2 JIT7R , AR Lo(3*) TR 3.

k2 FERGBELHARF

e K1 K2 K3
LR 40 C2 h, 60 C2 h 40°C2h, 60 C1h,80°C1h 40°CIh, 60 °C2h, 80 Clh
5l &5 1:1 2:1 1:2
VIMS/DADMAC Ji it 1, 0.7 : 19.75 1.2:19.25 0.2 :20.25
S EE AT ILE 3, 5 2T L K3 BA R AN
F A4 tHE3IALUFEN, VIMS 5§ B RIERT 31 % Hof) VIMS/DADMAC ittt 2%/%
DADMAC 4 5 o X 7 3% 14 5% 1) i : : : ! 793
. s . ’ 2 1 2 2 82.4
K, THERRFIRZ, 51 & E A 52 ) 5 1 5 5 .
/.24 VIMS 5 DADMAC )& kb 4 ) | 3 775
1.2 01925, FHEREF N 40 C1 h— 5 2 2 1 80.2
60 C2 h—80 C1 h, B &AM K, 8,0,  © 2 3 2 84.5
15 NSO, W LG L g j : § 0
AT S IR IE A 3] 7= 2R 0 89.6% . J7 9 3 3 1 83.1
Zor A& (£ 4) Al H, VIMS F1 k, 78.267 80.900 80.867
DADMAC E,(J B;: % [:t Xd—?z %g E/‘J %ﬁ ﬂﬁ 3”3 k, 80.733 80.500 84.267
w1 s . . , sy 82.633 80.233 76.500
W, THERR BE, 9 &R il
R 4.366 0.667 7.767
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H% SS df Sy F e 2
R 28.753 2 14.377 9.662 [TE=
51 %5 il 0.676 2 0.338 0.227 —
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% 2.976 2 1.488
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JRH 5 7E 2 921 em™,2 848 em™' BT CH, AYEXT
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P(AM—DADMAC—VTMS) %%%H"Jﬁﬁiéﬁ*@ﬁﬂ 4000 3500 3000 ‘,&2%;?:;_12000 1500 1000 500
B RTs. RA YRR E] ) NH, F1 C=0 Bk B2 %o it
H ISR SR (AM) |, Si—-0-CH, J5 T VIMS, i
CH, T3 [ DADMAC, fy o] LIS AM, DADMAC, VIMS £\ %4 T = 0B Ak 7 .
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W IE B KA1 9 ARG W e Ok FE
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25 2 UC o iy 2 v A 21 B2 5 Sy 0] e ok JBE 1Y 10% 11
F T AERRZR, B 7 A S 2R BE ) BT i S A I
6], AT IE A 20 B, e 5 g 45 3R B, 2 5 7 il
JIr it I ) e, 2 4.9 ming 157 i i i I ] B
H62.2 min. A WA [E] A AR AE R, 77 i SR 5 FE I

Si-0-CH;

Par —] B Nled D
S e NENINITEA RN e S E 3 Bt R A 6 i AR
A5 WMk A
5 REREF BRI L6 VTMS/DADMAC i i [t THURE R A 10% FERT/ min
1 1.000 1.000 1.000 62.2
2 1.000 2.000 2.000 4.9
3 1.000 3.000 3.000 35.1
4 2.000 1.000 3.000 45.7
5 2.000 2.000 1.000 60.1
6 2.000 3.000 2.000 38.7
7 3.000 1.000 2.000 54.5
8 3.000 2.000 3.000 59.7
9 3.000 3.000 1.000 47.9
ke, 34.067 54.133 56.733
k, 48.167 41.567 32.700
ky 54.033 40.567 46.833
R 19.966 13.566 24.033
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1) ¥ F] Tween 80,Span 80, AM : DADMAC Jfifi [ty 79.25 : 19.75, VIMS Jii &t 0.7% , 5] % 3 5 i
e 0.1%I} , AW 385 8, 2 79%.

2)VTMS : DADMAC X} & ¥ 7 F& 09 52 Wi die oK, THR R P 2, 51 &R B9 e 9 fi /s 24 VTMS -
DADMAC Fift by 1.2 2 19.25, FHR AR A 5ETE 40 CLREE 1 h, #5175 60 CORFF 2 h, i /57 80 CLRHF 1 h,
IR K,8,04 55 Na,SO, ML 12 1 B, P85 &, Ay 89.6%.

3)P(AM-DADMAC-VTMS) R4 WM LM AE 3 433,1 670 F1 1 401 em™" BiF 3T (14 W AL e 43 1)
NH, .C=0 #1 Si-0-CH, , JEW] A& 4 T = o B .

4)P(AM-DADMAC-VTMS) -G08 K BTSSR AT , B R ATAE 4.9 min P IR K 1 3k B2 A1
% 10%.
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