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Removal of turbidity from butyl-acrylate wastewater
by coagulation-sedimentation

Zhou Yuexi’ Li Jun’

(1. School of Chemical and Environmental Engineering, China University of Mining and Technology( Beijing) , Beijing 100083, China;

Gu Xiaofeng'®>  Song Yudong’ Ma Ligiang' Wang Jun’

2. Research Center of Water Pollution Control Technology, Chinese Research Academy of Environmental Sciences,

Beijing 100012, Chinaj 3. Calcium Carbide Factory PetroChina Jilin Petrochemical Company, Jilin 132022, China)

Abstract

coagulants were compared for their turbidity removal efficiency. Poly aluminum chloride( PAC) was the best co-

Turbidity removal of butyl acrylate wastewater by coagulation sedimentation was investigated. Six

agulant for the wastewater treatment. Cationic polyacrylamide (CPAM ) was selected as coagulation aids. Opti-
mized coagulation conditions are PAC of 150 mg/L, CPAM of 20 mg/L, pH of 4 ~5, water temperature of 20 ~
40°C , fast mixing speed of 200 ~400 r/min, 1 ~3 min, slow stirring of 50 ~80 r/min, 5 ~15 min. Under the
above conditions, the turbidity of wastewater would decrease from 3 000 NTU to about 1 NTU, and large amounts
of colloids were also removed during the coagulation process.

Key words coagulation-sedimentation; butyl-acrylate wastewater; turbidity
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TEPREBEFETF UG 10 s Jo R 58 57 , 76 15 65+ W
TEUA i B n B %8 ), # E 30 min S5, BUORE R 4
2 emKb ZKARE I K BT 46 45

2 H#RE5HR

REFFERERMEX EKEEXBAZME
IR A E AL R A SRR B A8 B
R AR AL B FIRTR R I 2k 6 Fh 2457 , 5 g H 3 & xof
JEK MRE KBRS . FEHEZK pH S 5.1 (B K R
3.00 x 10" NTU £ T, Hgs Rl 1 i

S 25 B R W TR BE DT TE VA R B b B ORI
T R BRI R R ST Bk R B TR I K 4 ViR B 7 4
T i 150 mg/L #4870 E] 250 mg/L B, H 7K 3 B i
A 52 B A A TR B R 18 o 4 Ak 252 15 i £ 300 mg/L
B, R BRI AT B H SRR R A&k
BRI A A A ARk 2 T8 2 700 %o 2 7K ok B ) 2 B AR
AR TR ER SR AR B R AT A R R A S f K 4 R R
BER o XA TR A 2R TR BE R A B 1) b 2R T AR
HUAT LK i A K 45 A 1 L far B RS 1 2
B OY BE A S PR . BA AR
By 150 mg/L 3441 2 200 mg/L i, B 7K it B
23.3 NTU F& % 2. 10 NTU, 4k 22 3 in % jin & % 300
mg/L, B L BRACR TR E . BE S ot mh

2.1

Fig. 1 Effect of coagulant types and dosages

on turbidity removal of effluent

JE R BRACR 5 R A EAL T BORA Y 5 W2
A A E AR R B e, 2 g R P R R B S
Qe b5 BT 1™ A DURR W) 45 R A, 3 [ B R B T AR
HEK B BRAEAR /AN T 0.3 mg/L1 0 AR5 i ) e
BT B IE W AR, T AR T ORI RS
AALRAE 9 IR BRI
2.2 RASUBREBDEFEMEN EKREX
E: A

AUl H] PAC 1 IR BE 7 i, JE 18080 81 AL 55 /)N
UUREGE NS o T IT0 U I 1) A 4 R L 42 52 il ok B UK A
JK BT, CTE I 1) DR, K v 2 A JORE i 1Y
T £ B0 A B ARG TR SE R TOBE I ], R TR B
TERE N o T AR S R BE . 7E PAC $m o 200
mg/L BHEERI B 15 mg/L 50T, W12 AT
R P I3 35 R0 08 S A R TN s T Y B 1
TR SR TR e T g X 18 96 (T 2 28RS R o BT 1) £ 52 )
ZERmME 1 PR,

R 1 Bl EEF XS H ok il EE 820
Table 1 Effect of coagulation aids on turbidity of effluent

L R I 1] U (NTU)
(min) PAC PAC + CPAM PAC + APAM
5 23.3 1.30 1.93
15 8.14 111 1.32
30 2.10 0.97 1.25

SERERIT, SR T BH S 3 250 3R TN A4 T M A S Bl B
SRV, DLE ) ) S HL ik B2 R BRAOCRAE . Xl TN
MR TR /K i B0 8 PR IURL ) T 2 AT B HL A ( Ze-
ta LT =17 mV Ze A7) i FH 20 23R 9 A It e )
TAIE D TREW, L0 T4, e
THEP X G H BT R 2 R T 1 AR
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FEA e L v v AR B R AR AR BT AR
EE I BB T B B 1 750 5 T 09 15t M o B 6 )

B2 Frs fE dE K pH g 5.1, Bt A 3. 00 x
10°NTU B} A ] % PAC #% i 2 (150 200 F1 250 mg/
L) A1 [6 CPAM i+ (10.,15.20 .25 Fi1 30 mg/L)
A SR A B K B A A O

B CPAM10mg/L @ CPAM 15 mg/L CPAM 20 mg/L
E CPAM25mg/. B CPAM30mg/L

161
14F 7
o 7] ?
21 =N N
= E\, 7
z 06 =§
E =\
0.4 E§
02t =N
0 BN,
150 200 250

PAC i (mg/L)
K2 PAC F1 CPAM $5 i 2 % 3t B 2 B 1) 52 )
Fig.2 Effect of polymeric aluminum and
cationic polyacrylamide chloride dosages

on turbidity removal of effluent

Bl 2 F207, A PAC Fl CPAM Bf 4 B ik 2R 4 11
MR L BRACR . 4 PAC ffi il &4 150 ~250 mg/L,
CPAM fifi F 4}y 15 ~ 30 mg/L B}, &b 3 H 7K it B 4R
76 1.45 NTU § N, {H 276 CPAM {fi fi &4 10
mg/L 1 30 mg/L B, b B H 7K 3 B AH X 88 , i B
CPAM 5 i i ek I 50 5 3 vy 40 2 52 Wi ¥R 05 9T U &L
B B BEFE A AR, S B 2K B B AR T UE B )
AL B A b B F 50 5 L Bl 5 390 FH o 5 v B 2
(i E D SR T ) [T A a1 B U < | AN T 1A /0807
Fa sl g ) s Bt X AR OS2 06 1 K R 25 % 1 AR
Ab PR B PAC R CPAM #% Jin & 43 5] 24 150
mg/L F1 20 mg/L,

2.3 pHEXMEKMEEXBRNZM

FHTN I B2 F a2 AL AR IR 5 27K pH, 4 PAC 4%
T 150 mg/L CPAM # &t 20 mg/L ), AN[6] pH
T R K R B AR AR B N R 3 TR

2 pH /N T 4 B R K MR S BR AR B 2%, pH
g4 ~5 Il R G BRACR BT, 43 iK% 1.3 NTU #il
1.1 NTU, pH 7E5 ~ 10 5 Fl A, 27Kt B 26 BR R0CR
WA M AR AR, MU EIR R TRA
SALE B R %2 pH S m g /N DL RS R
F W] pH 7E 4 ~ 5 BHEBEBOCR B AE, 1 )5 7K pH 7E I

HKBLEE (NTU)

pH

&3 pH Xtk it BE 7Y 52 iR
Fig.3 Effect of pH on turbidity of effluent

2.4 KEXEKHEERRIZM

H T PR MR R T TR K A v TR K A BT S
JK R TR B S 56 ROCR B2 o 18 4 0 PAC $ehn &
150 mg/L CPAM $JilI#E 20 mg/L ", 7K Jif X 2 K it
JE BRI < 25 K i AE 20 ~ 40°C I, b B 25 BR AL
ST KR R 40 ~ 60°C it L BR AR A T
Wi AR DR A A v K o I LA J3E 0 it 88 2 R 2

AN

2

KM (NTU)
-

0 20 40 60 80
e (C)
4 TR X K kOB Y B R

Fig.4 Effect of temperature on turbidity of effluent

2.5 KAFHBMRL

K Ty 2% A 0 5 e TR BEASOCR B B R AR
PAC #&inix 150 mg/L . CPAM # 04 20 me/L, J5 /K
pH(5.0 ~5.2) , JRAK IR EE 25°C 26144 T, #ie b 4 1
TRRE R IR I A5 S A A8 S A N )
4 DNHFBIT L, (3°) IEAER (W% 2) .

3 RMWY, K I3 A AR Kk BE 2 R ROCR A
SEMAAE A2 0 AN, IR T 254 o8 R BERICR /Y 52 1)
F R B /N YR Ay 18 A3 08 A e ) PR
PE P ] PR 5 P R L A8 el 5 P 8 7R 20 1/
min BYIR EER R B 2 F 50 r/min A1 80 r/min, i
WL 200 ~400 r/min, {2 3#H HEHE 50 ~ 80 r/min,
PBEFEMFA] 1 ~3 min, 48 3 45 FE IS ] S ~ 15 min {5 H
KRR AE 1.70 NTU LA .
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Table 2 Control parameters and their levels

2% H%ﬁﬁjﬁ ‘H%T)'ﬁ‘ﬁl‘ﬂ Fa?ﬁlﬁ_‘éﬁ{ ‘Pﬁﬁﬂﬂ“l‘ﬂ
(1/min) (min) (1/min) (min)
1 400 3 80 15
2 300 2 50 10
3 200 1 20 5
#3 L(3)Ex®
Table 3 L, (3*)orthogonal arrays
LEERS 1 2 3 4 th Kk B
1 1 1 1 1 1.08
2 1 2 2 2 1.03
3 1 3 3 3 1.60
4 2 1 2 3 1.16
5 2 2 3 1 1.65
6 2 3 1 2 1.28
7 3 1 3 2 1.15
8 3 2 1 3 1.65
9 3 3 2 1 1.05
K, 1.24 1.14 1.14 1.26
K, 1.36 1.44 1.28 1.15
K, 1.28 1.3 1.47 1.47
R 0.13 0.31 0.33 0.32

2.6 EMEHTHLEHR
T LR 25 AT IR BEX TN MG R T T8 R K 15
Qe KBRIROCR K 4 FoR o

x4 REFXWEHHKKR
Table 4 Influent and effluent water quality of coagulation test

Fre M BSR R S8 COD
)
ke (NTU)  (mS/cm) #(mg/L) (mg/L) (mg/L)
. 2.80 x10° ~
TREERT 5.1 R 9.97  1.96x10* 1.28 x10° 6.67 x10*
3.20 x 10
BEE 5.1 1.1 9.14  1.84 x10* 18 6.22 x10*

H 2 4 LA, 2 IR BE DO TE Lb B 1T S B SS il
MR R AL R, R R B AE 98. 5% F199% LU I,
Bk COD B 5 6.8%, HEu & TFTHET
4 000 mg/LLk I J /K FITR 8¢ J5 /K 5t i 6 flf 1 A
HUBR AR 2085 0.45 pum 5 0 1Y, i TR 5 J5 KA L
KK AEREAR 2 1 100 mg/ T, K ERFHS5.8%

TR VRE T U 1 K R Wk A A A IR 5 BT, il
DIE M IREEAT R K B IF YRR FEAE 1.1 ~3.0
pm  SEEPRAE R 1.9 wm  JREE S K TR R ETRY)
FERRARAE 0.5 ~ 1.5 pm B/NBURL, H & &2 %
1%, 38 Aok s 7 = L Bk o TRBEVIIE L HL S |, K
rRE A MURR (AT 3E 5T 0.45 pum ) WE G AH &

FE T RE(Z9 1100 mg/L) [N 2 B K R0 e 1 A
BB 2 F P9 04 TR k| of 6 23 b 1 56 70 I 1A 4 o 1
K, T R B L UE T A BE 25 Bk DA M TR 58 A0 68 P R A%
PR AL, I LIS/ 14 308 o S ¥ Ak AT LB ey JBE 1 ) It
TTMk . PL B RR IR EEA L L BR T R B i W
KL , 3 RE 2 X REAR W LA 25 Bk . R BFE R W,
T2 AR 0 SR R e Y e i T DR B R IR
BRE LU ALk B AT A 242 ) TR A TR TR U2 K v JBE AR 0 T}
e S5 B Ak B EL G B AN R

40
351
30} IR /N
g AN
< \ { \
Kol | i \
Z 20 / \ “ \
15+ / \ / ".‘
! \
10} / \ / \“
5 / \
S i} .'\\ h
g 0 10*
HifE(nm)
5 IRBEWTE AR A

Fig. 5

Particle size distribution before and after coagulation

(1) PAC F1 PFAC 1 Ay 1 &6 70 b B0 P4 4 T2 T 16
JRIK I, K SO B, 8 Ry R e 5] AR T,
Wi Ji5 309 FL 98 BT B B OE R TR, dE ] PAC 1R b IR B
7538 Fl CPAM Jy Bl B 0] 23 i — 20 3 v b 38 1R 7K K
JO U A T R S T A X AR SR 5 K i, AR Ak AR
Jn % PAC 150 mg/L,CPAM 20 mg/L,

(2) pH {HTE 4 ~5 3 [l P9 4 380 R 048, i LA
Jo 5 )5 K pH B . K IRAE 20 ~40°C B, K] T XF
TR I 2 B K TR TE 40 ~ 60°C I, T BE R S AH X g
26 AR Kb BE W AR AE /N T 2.00 NTU B9 Bl .

(3) 76 pH fH K 5.1 ,PAC Jl & 150 mg/L,
CPAM it 20 mg/L ZFF 8K Ty Ay - e
L 200 ~400 r/min, {8 #H HEFHE 50 ~ 80 r/min, 3
PEPEESE] 1 ~3 min, 18 BB HERH] 5 ~ 15 min,

(4) AL T2 50T IR EEDUTEX N IR T B8
JB K B IF UKL W Bk A COD Y 2 R R A
99.9% 1 6.8% ,XF i fif VE A Wbk (W iE it 0. 45 pum
) A 5. 8% MY 2K bR AR, UL I SEEL T 1R K A I R 4
GiPN S

2 % X B
(1] EliE, LA PRI T BRI & X7 5%, 71 R 1k
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