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Preparation and performance evaluation of zwitterionic polymer flocculant
LI Qiang,FU Jian,SU Nan, LI Wei, LUO Xiang
( Drilling and Production Technology Research Institute of CNPC Qinghai Oilfield , Dunhuang 736202, China)

Abstract: The oily wastewater from offshore oilfield has the characteristics of high salinity , complex composition, and
strong stability, so it is hard to be treated by the conventional polyacrylamide flocculants. A new zwitterionic polymer
flocculant PAM—=D11 was synthesized from acrylamide(AM) , acrylic acid(AA) , acryloxyethyl trimethylammonium chloride
(DAC) and silicone monomer(KS-10) , The molecular structure was characterized by IR and NMR. The results showed
that various monomers were involved in the polymerization. Flocculant PAM—-D11 had good oil removal effect on target
oily wastewater. When its dosage was 100 mg/L, the oil removal rate could reach more than 96%. The higher the salinity
of oily wastewater, the better the oil removal effect of PAM—-D11. When the pH value of oily wastewater was between 6
and 8, the oil removal effect of PAM-D11 was quite well. With the continuous increase of oil content in sewage , the oil
removal rate of PAM-D11 decreased slightly, but the decrease range was small. In addition, under the same experimental
conditions, the oil removal effect of flocculant PAM-D11 was significantly better than other commercially available
inorganic and organic flocculants. It indicated that the developed zwitterionic polymer flocculant PAM-D11 could be
applied in the flocculation treatment of high salinity oily wastewater.
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Fig. 1 Infrared spectra of polymer PAM-D11
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Fig. 3 Effect of flocculant PAM-D11

concentration on oil removal rate
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Fig. 4 Effect of pH value of oily wastewater on oil removal rate

F T 4 BT, pH X 3 3 75 7K 22388 SC 0 B TR 1Y
MR, B A T s K pH A T L R TR
B A T JE RE AR A e, Y pH AL AE 6~8 Z [H] I,
B i R BT RE IS B 96% LA L, BR i s R e fE . X &
FAEBAMLH pH 444 F ,PAM-D11 ¥ FHE T 3 H1 1Y
il 15 25 32 B — & By ] JF BK o B HOW AR
G 2K BORL Y 2 T 23 5 BLEE ) Y BH B T R A 2
(] 77 A — s 8 R R e A L DTG 22 ) 52 0 7 Y 22
BERCR 5 T 24 /K 0 pH 3 B I, PAM=D11 5 T4
L —E 1 E B AR S &S K b i kL
ZI LA R R AR S B BEROCR T
. HUA Y pHALTE 6~8 Z [ I, B EEF 4> T 5 &l
15 7K TR IR 22 TR A R AE L R L R R B s L A
YER TR 3) R4F i R BEROCR o B, 24 H PAM-
DR SR, & i i5 K 0 pH Sk Hh i R 75
BEZ R pH
223 AiEF AT ESERELRG YR

TEPAM-D11 8 H1E 4 100 mg/L, 5375 7K pH Ky
7,5 T 24 13 840 mg/L B 45 1F R, H 845
15 7K B Ak BE X 2R BEROCR I 52, 45 R DL IR 5

H P05 AT, S KA R X 2R R S R i
I 5 W AR /0N Bl A S K AR R Y
[ RS N AN B =N Sk I gl R P S
JE 35 2 122 000 mg/L B, By 2R 35 ) T 98% LA I .
XS T PAM=-D11 (1% 43 T 4548 h [R5 A B 25 7

100

95

90

B3I = /%

8 r

0
7625 15250 30500 61000 91500 122000
B 1L /(mg-L™)

B 5 &5k E kB X R e R B R

Fig. 5 Effect of salinity of oily wastewater on oil removal rate
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Fig. 6  Effect of oil content in sewage on oil removal rate
FH 1 6 AT T, 2 75 7K e B v T v R AL AE 581~
28 750 mg/L I, G 5 i1 8 114 52 i AH X AL/ B &
5 7K B T O S BT T e IR 2 BN YR R
B A W BE AN K, BRh g ik 31 96% L |, AR
R BRI o X0 i T 2405 7K B v i b A —
JE U L, PAM-D 11 #5 il 15 34 1] 100 mg/L R AT i 5
T 7K JERE IR B ) 2R EE R IE B AR E 1 2R
A, DT AT DL R H A i 2R R AR T, 3X U B PAM-



AR

Tl KA F 2023-01,43(1)

D11 ARBTG5 fE = Vi B 5 ik 75 7K A 38 75 5K
225 S5 AHuw R R B A a9 R AF

TE BRI 34 100 me/L, 7 175 /K pH ¥
AT F TG KA EE 2R 30 500 me/L, 7 Ik
FE34 R 13 840 mg/L WY 25 FF . XF b T PAM-D11 5
At FH 22 B8 500 % B AR 2 I T 7K 0 2R e AL B AUR

SR ILE T

100 -

80 |

S 60 f
g

& 40+

20+

PAC PAM-1# PAM-3#
PAS PAM-2# PAM-DI1
E-Silpsd]

E7 FREHEBEEF AR ENR
Fig. 7 Oil removal effect of different types of flocculants
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