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Preparation and flocculation performance of modified starch
flocculant DTCS-AM

SHI Mao-jian, WANG Hui-yun, QUAN Xian-gao, LIU Jing, XU Zhi-qgiang

( Pharmaceutical College in Jining Medical University, Rizhao 276826, China)

Abstract; The dithiocarbamate modified starch (DTCS) was obtained by the cross linking reaction and etherification reaction
with the starch as raw material. Then the modified flocculant DTCS-AM was prepared using the DTCS as backbone through
the graft copolymerization reaction with acrylamide. The influences of some parameters on the graft copolymerization reaction,
such as amount of monomer, reaction temperature, time, as well as the concentration of the initiator, were investigated. Af-
terward the product was characterized by using infrared spectroscopy and scanning electron microscopy (SEM). The DTCS-
AM's flocculation ability of treating Shengli Oilfield drilling wastewater was evaluated. The results indicate that the optimal
synthetic conditions are obtained as follows; 7=40 °C, t=3 h, initiator concentration 4 mmol/L, mass ratio of starch to ac-
rylamide monomer 1 : 2.2. The images of the SEM show that there exists a good flocculation structure of the DTCS-AM. Un-
der 80 mg/ L of the flocculant dosage, the COD removal rate of Shengli Oilfield drilling wastewater can be more than 95%
when the DTCS-AM is used to treat the wastewater.
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B —EH I DTCS InA T4 H 250 mL = 4%
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2.5.1 DTCS 5 F& & ¥ Bl AUt a4

B2 210 mL Z1 B4 500 1 mL A
4G5 7K, KR B2 10 mL, SRJ5 I AGE 3k
iR, o3 SR T 5 pH A 3, SR J5 6 BT il 45 19 DTCS
(0.0008 g) 5RPIMEmENE (0.0015 g) LIRS 53
FA bR R, EEE R 20 K, HE 0.5
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1%, 43 SR 5 D pH B R 3, SR 5 1 i 25 1) U b 2
Aol T SR RSO U A 42 A SR ) 4 B 0. 000 8 g 43
FA bR R, EEE B 20 K, HE 0.5
h, LA S BERUR
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Fig.1 Curves for G and E; with variation of mass

ratio of corn starch to monomer

P L1 ] L B A Y A3 o, B RN 4
ARG AE AR S r BT Tl 2.2 i 42
FEF(60. 04% ) FIHEARHR (87. 96% ) ik Bl i KAH
EERERY Rl to a1 e S IE S S &S b VA

B R RN Ui B I B B A TE R H
SRR R R 2 R R 5TER A A
ARG N, HL R S ] S 0, SNy B R JE B
3 K SR S 42 B R R B3 T >
R R B — ()T, N IR & A 35 3R v 1
JUEIGR A 5 R It R G LR 154
N B2 R R IR TN
3.1.2  FLRFKRE

PR B H PN W T Jre RNy 1) B B AN AR S g
B TR IR 3 h, S0z it BE 45 T 7E 40 °C, BUAE 5 | 45
P, 25855 K30 FHE 0 R SR AR R 1 52
e, 25 R DR 2,

90 -
70 -

50 [

BB /%, BRI /%

30

10 | 1 Il L J
1.0 2.0 3.0 4.0 5.0

SIEFAEE e/ (mmol. L)

B2 SI&RFIAEXERLRER MR

Fig.2 Effect of initiator concentration on

graft copolymerization
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Fig.4 Effect of reaction time on graft copolymerization
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Fig.5 IR spectra of starch, DTCS and DTCS-AM
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Fig.6 Scanning electron micrographs of starch, DTCS and DTCS-AM
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Fig.8 Flocculation effect of St-AM and DTCS-AM
3.3.3 E®mAAE
A ZREER J5 15 K A F b L TR A2 6 5
COD S BEEHERR , A [R] S2 5857 HI X 2R BE E 1 52
W1,
F1 AEERFASLEEKELEGN
BEHREM COD EHE
Table 1 Supernatant transmittance and removal rate
of COD of drilling waste water with different

dosage flocculant

BB RIEBIEER COD
(mg- L") (460 nm) /% R/ %
20 44.8 43.2
40 70.2 93.8
60 71.5 94.6
80 72.0 95.2
100 69.2 92.4
120 51.6 86. 8
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1 1 ] DL, ZRE TR T o X b 3 WA a2 T 3 A
COD My LBRA BRI . 5 25850 IR/t Bl
A RN AR RSN, BV B COD LR
PB4 P e — e P, it 2R B P )
i, ZEIERA COD BRI TR, LRI, &
15K — PRI R A IR 2R | & 03 T B I
PRV W b 2 A A g R BRI A N B 4 1
DTCS-AM S K IRBIA B 701 B rE 2LEE R, 70 15k
KHRG R, BEE 2550 R R, & o145
AR BB A PR R 5, X 55 9 5 7K ) 0 B B A 4
FHBRBA 2, X5 57K A A BASCR sy, BT, Bl 2R ¢
R AR08 I, b3 WOE D 2 M COD 25 BR R 44 3
e E S ZREER i 3] — & (I AR R P
Oy T RGNS RS BB B9 AR 2R AR BORE
(A FEAE 2 T RE RS WA RS A 336 A Pl AR AR
T RO iy L 396 76 2 1 P B i el e JBe A A A2 5 1P
BN, X G K A A BRAGCR R B 5 R, b TR Y
FOEHA COD KERFAEFEAL, DTCS-AM 255
FHF AR5 FET At O 2 K Ak B, 2R 88 5 JH 40 80
mg/L B, COD EFRFERKTF 95% .,

3.3.4 S4B AT

¢ DTCS—AM , St—AM  PAC ( B A& &AL ) A
PAS (RETRIRES ) 55 % HAYA HLICHL 2 EER) 73531
IMA TG K R, 5 5848 2R B0 Ab PR [R] 495 K B
I, SRR 2,
®2 AREBEFXEEHEKD EFR COD ERREHNFM

Table 2 Removal rate of COD of drilling waste water

with different flocculant

i BEGINR/ (g- L") COD KBRA/%
DTCS-AM 0.080 95.2
St-AM 0. 100 92.4
PAC 1.500 93.6
PAS 2.400 94.0

M3 2 B, 745 L8R Y B Rm& F,
DTCS-AM JCie M HH £ 148 J2 % i 152 7K A B B4R T
T4 B B A0 T H A TCHLAA HLZEE R, 76X 3 ah g K
() b B BT SR b IR e — Rl
TR B TE K 2R EE
4 & i

(1) BCHETE R 2R BE) ( DTCS-AM) A A2 i 4 T
SRR IR EE 40 °C, WFE] 3 h, Bl R K& 4
mmol/L, JEM SRR L 1 2 2.2, EILARMGT,
R R REER R i 5 60. 04% F1 87.96% .,

(2) DTCS—-AM 5 [F] 2 3E M3 22 58 50 AH L , X T )
T B K AT S A (Y SR BEAE T, AT 2 4
HBRE K B Ak BRASAR  H JFC T JE A ity F o T 3 K A
P ZREE R AN 80 mg/L F, COD £ FRFEKR T
95%
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