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Study on the Treatment of Polymer Wastewater by Coagulation,
Anaerobic and Aerobic Process
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Abstract: The treatment of vinyl acetate and latex wastewater using coagulation, anaerobic and
aerobic treatment was studied in this manuscript. The results showed that the coagulation of
vinyl acetate wastewater was not effective and the highest COD removal rate was only 11.59%.
But the anaerobic treatment exhibited a high COD removal rate (93.44%). The effect of
coagulation was well by adding PAC or FeCl; to latex wastewater, COD removal rate could be
reached at 93. 56 % at pH 8. 09, by adding PAC. Furthermore, COD removal can be up to 97 %
with 7.5 g/L FeCl; presented. The supernatant of latex wastewater after coagulation and
sedimentation to treat with individual or mixed with vinyl acetate wastewater, the final effluent
standards both can be achieved.

Key words; polymer wastewater, coagulation, anaerobic and aerobic treatment

W F B %9 :2008-11-05

ESTHE: IHEEEATE (TS T B (BG2006044) ; IL K4 A W14 B E} 5 % M (BS2007099) 5 YL 7 4 £ #%
F % (3£ % BT H (BE2008607)

HERM. EEEA71),E . IFESA LB TENAFRETRESRPOFE.
Email: tangguo2782@163. com,

« B BLIOAN(1966-), 8, A, T¥ M+ . 82 . B14E30. TENEREEYEATR.

Email : wqruan(@jiangnan. edu. cn



%5 H

BREF RE-REFERASGLLLAZRSGWAZEK 661

REVEAKEGHIELYEER UAER,
EEMRMBISRRBY R KRELEKX,
BFRAER BREEEFROTLEKZ—.
BRI REWE KL BEH#TT KREMNHARAT
. E% BRBESBRETEEBIMA. HE
¥ b 38 7k AR M 13 R K ik B HE RBObR o L TR B LR
HETAL B K CODUL¥ TR R RAKK
S AL FEK S BRI, COD LB E GRR AR Y
SEM L 2Bk E RIS B K AL BB JF COD 18 5 40 3
B CODHEIFHHE)VR, MATFTRER. RE\ERG
MEAKMKERS EEMNREREFEX—4
AEIZABYRAVEAKETTRE. RERT
4 FEf COD, REB R £ KM Bl Ko TR/
SrF B, T B0 B K 9 AT AL i, T 258 47 AL
A LIRS R R SR K (A R .

1 #H#H5F*%

L1 BARESKBRHEE

REMEFRAREBMAXREYARA. £
BHEUTHEM-ABEK BRIBEK. FMEH
COD & H, REEKFHRFE LR RARME.
Bt — AL BT 20 E R BT R O fe 4 0T B4t
B ESHFEMLE. BAKEREL

*1 HEAKR
Tab.1 Quality of wastewater

COD/ BODV / TSS”/
BAME /L) (mg/L) pH (mg/L)
L BE K 18 000 100 4~9 10 000
R 2 _
posrd 17 000 8 000 6~9 200

E:DBOD#EAYTEER D TSSHEBRERKYER.

1.2 ABRESEH

TREE. /M UASB KRB EREMRS L;
HERNER AHAMSL,

RAEENE 5% PACCRAEE) HE
S8 10% PFS(RAFME) . BB 10% FeCly
* 6H,O, RE /4 1% PAMRIEBL) 4k #4
% 18% HCIL, k#1434 10% NaOH,

1.3 REH*

TRMBAKFEMFTERRE 2,
1.4 RBAHE

FextBKETRETLAHE. AEH#ITRE-HE
A,

F2 AEMBRSHAE
Tab.2 Items and its analytical method

Fs AR e W 75 ™
1 CcOD HERMREE
2 pH BB RE
3 TDS" 8%

E:DTDS K BB EEE,

2 BR5H®

2.1 B#&

BEREALBETEES CRRANEENL
HE R REREKAEARSHEREREREBH IR
B FE A R X R K AT B B AL, LA %
QIR AL BERRKN T, EEFRMA
L IREMREZ pH MW R, Bk ERRR
BETHAERENREMENBEBRHAITT
ERIR.

2.1.1 BBRILHEAAKRERE EARBREE
FT.a58mERS K 5% PAC.10% PFS & 1%
PAM TEBZBEEKPH#HITRELR. 25N
4 200 mL 9REM Z I K, —HEX B, K4 3
4 51 FER 2% 18% HCL10% NaOH 45 pH
H®H (pH 3.08), 1 # (pH 7.02), 8 # (pH
9.50), FHMEBEBMREEFH 5K PAC R 1%
PAM, fii# , %8 . B EE®, MEHIHTER. &
FIREEMNERZ & EKREERRAZmIE 3,
AR R B E T 1 B R 24 B K T 8 im PFS &t PAM
B SLIe R IE] b, H IR 3.

£3 FAEEENRBEANERZEREARRARNOK

L]

Tab.3 Effect of different pH and coagulants to the coagula-

tion of vinyl acetate wastewater

#m PAC &k PAM # i PFS k PAM

pH COD/  £B%E/  COD/ %K%/
(mg/L) % (mg/L) %
B 12 467 / 12 467 /
B (3.08) 12032 3.49 11 967 4,01
1 (7.02) 11 979 3.92 12 189 2.22
BME(9.50) 11022 11.59 12 165 2.42

AR pH &4 . AR &P X B BE 2 1% K
BENXEAHE, HCOD XBREREANN
11.59%,
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2.1.2 SLERBEKRBRRXE

1) RNEM b E T £ PAC, PFS k& PAM xt
LR I3 K TR U AR 1Y % M

43 BB 6 4H 200 mL ARk , —H Bt R,
Hie S A5 A& 2% 18% HCLL10% NaOH
8% pH # 5.0.6.0.7.0.8.0.9.0 £, F#H MR
BHEENSH 5% PACK 1% PAM, Bl . 8 &,
B EEB, W8 KT8 . IR BR BB 5 FL UK
KB BEBUR M EH E 4,

REREE T R BEK S H M PFS & PAM
WiIXR L RE L, HEmiE 4,

%4 TABREEFNEEANALEEAEERROLN

Tab,.4 Effect of different pH and coagulants to the coagula-

tion of latex wastewater

# i PAC % PAM #1n PFS & PAM

pH CcoD/  xK%/ COD/  EBRE/
(mg/L) % (mg/L) %

pagict 18 277 / 18 277 /

4.98 3275.1 82.08 13 236 27.58
6.02 2574.1 85.92 9842.4 46. 15
7.12 1265.2 93.08 7 265.0 60. 25
8.09 1176.4 93.56 4 302. 4 76. 46

9.23 2789.0 84.74 5093.7 72.13

2) A BB T 80 FeCl, 3 2LMUR K IR B
R

LR TELE, FeCl W HBBEKH RFHIR
BHR. 2 FIB 4 4 400 mL @ FLRIK K, —AM
STELH A& 3 A4 B A A4 % 18% HCL10%
NaOH # % pH X M ¥ (pH 3.50). F # (pH
7.02) Bt (pH 9.50), FF 8 # 8 30 mL R & 4
B10%H FeCLE W, . AEH— A% pH EWMH X
#Ha.0,5 %, BE R EFK, MEHLDIER,
GRRES.
£5 TRABHEETERM FCLYAREKBERLRHXME
Tab, 5 Effect of FeCl, to the latex wastewater coagulation in

different pH

pH COD/(mg/L) EBRE/N

X B8 24 240 /
Bt (3. 50) 678. 19 97. 20
(7. 02) 709. 24 97.07
W9, 50) 848. 32 96. 50

3) PAC. PFS & PAM # fin & 5t 3L & K IR &

BR R 0|

B 600 mL FLBUKH, 8T pH £ 8.0 £4, 4
HI#m 0.10,20,35,45.50 mL A9 B & 4 5 5%
PACHB K 1% PAMBWR . BiH . HE WM EHR,
W KAHrftR. AR PAC & PAM 8N &34 2
BEKBERROEMILE 6.

AR PFS & PAM i & xf 2L 0 B K 1R &L
RMEHNARSREAL KEmLES.

k6 TRERARMBXAREKREELROKR

Tab. 6 Effect of different coagulants dosage to the coagula-

tion of latex wastewater

#n PAC & PAM #n PFS B PAM

#HimE/

mL COD/ EB#E/ COD/ EB%/
(mg/L) % (mg/L) %

0 18 277 / 18 277 /

10 12 908 29. 37 12 399 32.16

20 7736.0  57.67  6541.3  64.21

35 2823.0 84,55 5082. 8 72.19

45 1209.5  93.38  2690.3  85.28

50 1168.1  93.61 1953.8  89.31

4) FeCLEMBXMILBRE KBRERRNER
Sr AL 6 4 200 mL By FLHR K — AL B ],
HASASBBARS % 18% HCLEY pH %
£ (pH 3.50) ;43 $I £ Hn 5.10,15,20.25 mL i &4y
¥ 102 FeCl ¥ ¥ , 4R J5 R B4 4 10 %6 NaOH
i —if% pH ZEHMEKE(H 8.0), 5 #, BE . W
LB, MESWHEIR. AR FeCl, 8 i & 3t 7%
BARBEBERR AR,
£7 TE FeCLmB A B EKEELROE W
Tab.7 Effect of different FeCl; dosage to the coagulation of

latex wastewater

B/ mL COD/(mg/L) EBE/%
Xt B 22 163 /
5 3096.1 86. 03
10 1283 94. 21
15 786. 42 96. 45
20 706. 13 96. 81
25 525. 81 97.63

5 REHARRAEFTHRE

438 E & PAC 5 FeCl, , iR % 3 £ 45 [ 8¢
BB R % A% 8(E 4k PAC 4L 2 150 5T/
Mt ; Bk FeCl, B4 LA 4 900 JT/Miit)
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Tab.8 Comparison of different coagulants dosage and its cost
£ IRE G COD kbR A
3 000 mg/L 2 000 mg/L 1 000 mg/L
PAC FeCl; PAC FeCl;, PAC FeCl

B E B4R

B/
(g/L)

B/
5T/
K8 PAC 5% PFS, 2L 805 /K 72 1R 8L 1 & 1
THRERREY, BEERERNRMENEM,. B
BEARUR BT, Bohn PAC BB MR TR PFS #
REERE. Bk PAC MEERMME H3.75 g/L, A
{k PES MAEBM&E N 7.5 g/L. NI EA%E,
¥ F PACE J4:¥, HIRE B R K.
IR 46 %5 B AT, 800 FeClL IR B R B IF,
COD £BRE AP 97N EA, Bk FeCLE 4 &
BmEHRH 7.5 g/L, EMRMZARAEE, RN FeCl;
AERF, ARAREEY pH EF UM PAC
+PAM HEEAY LB ETZ.
2.2 ABEARETRETIFELE
AREKESRENE, T EBERTBHHTE
Ly, BNESHRENEEN LERETLHHE, L

2.917 2.500 3.333 4.000 4.167 6.000

6.27 12.25 7.16 19.60 8.95 29.40

R FREAREKETRENE, LHREA
% pH EMA—E B EIE BIR _EW (RIER
Ky COD: N FEWKE : P REKE=200:
5: DESHARERN %, REAHKFAFER
IVE:- 3-8

RERMN SR/ UASB R W%, RERE
MRS5S LALEKAEERE R 24 h, BERISRAR
AFRER REBAKFEAFERMES, KX
BRASLEMBRIBHIEE. BREMHWE
iF— e 1] B 94k, i R A 28 R e 3

FLBE KB RGETIE. RE R R 352 R A
BE HEFREREI. A, B4 EARE
K. GRGE REIFELHEF,COD EARTTIXE I
000 mg/L WAL MBARHE; BYFABRKEIRE A
RSB BN ARBRENEEN LERSRE
YT KNAEEGKE AR B mE KT E
et
2.3 BBZBEKKRELE

R ER ERZEFE K TEERT. A
BBy . GEBRZAE KA HEMERYE
HE#ARERNSB . HELEBHEEKEE,E
RELBEHRENE 10,

R ABBAKER-RE-HEAAGTZLAEHR

Tab.9 Effect of latex wastewater treatment by coagulation, anaerobic and aerobic process

B /d R RESE RE WL K FREK

COD/(mg/L) COD/(mg/L) LR/ % COD/(mg/L) ERE/ N COD/(mg/L) EBE/%
1 18 277 1692.4 90. 74 693. 34 59.03 503.71 27.35
2 18 277 1692.4 90. 74 943. 34 44. 26 654.11 30. 66
3 18 277 1802.1 90. 14 879.07 51.22 657. 37 25.22
4 24 865 2124.8 91. 45 789.33 62.85 639.99 18.92
5 24 865 2 200.0 91.15 1104.0 49. 82 937.63 15.07
6 24 865 1240.0 95. 01 985. 48 20.52 785.43 20. 30
7 24 865 1432.8 94, 24 993. 61 30. 65 809.79 18. 50
8 24 865 2227.9 91. 04 1730.1 22.34 1368.7 20. 89
9 24 240 2304.1 90. 49 1563.6 32.14 1198.9 23.32
10 24 240 2078.9 91, 42 1389.8 33.15 1125.3 19.03
11 24 240 2 130.0 91.21 1372.4 35,57 1079.8 21.32
12 24 240 2234.8 90. 78 1333.5 40. 33 1066.7 20.01

10 BERIEEARELEHR
Tab. 10 Effect of vinyl acetate wastewater by anaerobic treatment

# 1 /d RE#K RE K S Bt 7] /d R i# K ‘Bt'itlwk =B

COD/(mg/L) COD/(mg/L) #2/% COD/(mg/L) COD/(mg/L) /%

1 4020 924. 60 77.00 5 10 350 681.03 93. 42

2 5 440 773. 33 85.78 6 10 350 702.12 93.22

3 7 200 536. 00 92.56 7 12 092 918.12 92.41

4 8 400 573.23 93.18 8 12 092 793.56 93.44
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MR 10 TR BRZENTELERET. 2
e, H COD £BREMFAZELE 93.00%.,
2.4 ABEKEBBRZERKEHRELE

EREBVEGABE KN LHERSERL
HmEKMBHAE, WIRETERIARE KN L
HHEFMIEEAKKKRE 1+:5,1:3.5,1:2.5
MR BIR S # K, KRELBERRILE 11,
F1 AREALBRBEEBRRZBEKEHRELERR
Tab, 11 Effect of latex and vinyl acetate wastewater by anae-

robic treatment

B /d RE# K R K EBE/
COD/(mg/L) COD/(mg/L) %
1 10 410 922.03 88. 21
2 10 410 893, 32 91,42
3 98 04. 3 947.23 90. 34
4 9 814.5 902.18 90. 81
5 9 814.5 923.12 90. 59
6 9 189.6 956. 02 89, 60
7 9 208.1 1067.0 88. 41
8 9 208.1 963.56 89. 54

MF 1L TR, ABRKRETIRE N LK
SEEM AR K G 4L, 75 °] BUS B4 R E Ak
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