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Study on treatment of ABS resin production

wastewater by multi-stage processes
LUO Jian', LI Chunfeng', QIU Xinyao?, XU Qiang’
(1. East China Chemical Engineering Inc., Shanghai 200237, China ;2. Shanghai Xinyuan Environmental Engi-
neering Co., Ltd., Shanghai 200237, China )

Abstract: The coagulation-sedimentation+SBR+Fenton oxidation process was used for the comprehensive treatment
of ABS production wastewater. The effects of PAC and PFS coagulant on the removal of pollutants in the pretreat-
ment stage and the effect of dosage on the removal rate were investigated. The treatment effects of SBR biochemical
stage and Fenton oxidation advanced treatment on the wastewater were analyzed. The experimental results showed
that the overall treatment effect of PFS coagulant was better than that of PAC. The highest removal rate of COD, tur-
bidity and TP in wastewater by PFS were 38%, 94% and 68%, respectively, and the optimal dosage of PFS was
200 mg/L. The overall average removal rates of COD, NH;-N, TN and TP in the biochemical treatment stage were
89% , 94% , 81% and 84%, respectively. After stable operation of biochemical system, COD, NH,-N, TN and TP
in the effluent were 75 mg/L, 2 mg/L, 9 mg/L, and 1.2 mg/L on average. After advanced treatment of Fenton oxida-
tion, the average COD of effluent was 44 mg/L and the average TP of effluent was 0.3 mg/L. After multi-stage pro-
cess, the effluent COD was less than 50 mg/L., NH;-N was less than 5 mg/L, TN was less than 15 mg/L., TP was
less than 0.5 mg/L, which could meet the requirements of GB 18918—2002 Class A discharge standard.

Key words:advanced oxidation ; ABS resin production wastewater; coagulation

ABSHIIR T 0 (NI R IR — oL 5
W T R A . PR GE T, 2019 4F 4
BRABS BUFHETE 1193 7 1%, ABS AR 77 R K Wi 43 &
OEABREEY T ERMEY BREWKIL K
VW I 55 A B A 0T, S — b TR g e ek R

—138—

fif Tl B2 K™ B A T X Y AACHE R o 4
48 B — By K b BEEOR B J0 ik 2 HECEDSR o Ao
HITH I A+ E AL 25 5 T7 N4 B ABS I K . B
AR KA SR 2R B — 07 + 0 S X A A2 F] ABS
B RE P2 A HE AT Ab BE, JK 7455 B I [R] 2 8 h N ABS B



Tl K AL FE 2022-04,42(4)

Zo, % R T LA 60 E ABSH £ K AR

fig & 7K COD i 770 mg/L [ % 120 mg/L VAT, (HASFF
B BUAT HE bR MR o X K A DR TR B +A/0
A= W) R A B ABS A 7R R K b B A 8 K AN BE 1k
F| GB 31570—2015¢ /1 il 4 il T2l 35 3% ¥ HE ik A
WV EESR o B R A5 R F 22 BBE + MB R+ 1 ¢ 25
A 4b B OABS AR K, Ab B K A B GB 18918—
2002 — % A HERCARE , (H MBR # #5 &5 5% b 38 % 17
e o BEAIG 0 8 2 R TR U ol P A PR i 5 ) 0, i
I PE R R B AT A o

BEXE 3 ) B, 207 9T — b 22 BB ALY ABS
TR K AL PRy ¥ . 2B 3B R R BE - UL € +SBR+Fenton
AL T2 X ABS BB K 15 Y ) AT B L DA A
ABS JE 7K H K 3K ) 8, [R] B A 50 25 B (L

1 LWE S

1.1 #MR5iRFH

SEU PR K BUA W AR A T 2 R R Y
ABS B g A= 7= K, H pH 7E 6~9, COD 7E 1 900~
2 200 mg/L, SS 7£ 800~1 200 mg/L, NH,-N 7£ 150~
180 mg/L., TN 1£ 250~300 mg/L, TP 7£ 40~70 mg/L,, it
JEFE 300~800 NTU, SE5575 Je iU H A AR 3 TR 2275
IKAE PR MLSS 28 5 o/, & A F & M EY , A
FIF YA 5T

TR - B R (40 98% ) R FE B REP (R
A BAEMLE(PAC) BATIRE(PFS) (RN
Ji e (PAM) (30% WU /K (H,0,) 7K A Bt iR 4%
(FeSO,-7H,0) .
1.2 SWmAE

COD R H] 5 % Mg #5 1 U 22 (HJ 828—2017) ;
NH,-N & JH 44 [% it 5] 43 0 0% B2 36 I & (H) 535—
2009) ; TP 2k HIFHIR i 535606 BE VA € (GB/T 11893—
1989) 5 pH >k H 3% 55 W1 1 72 I 2 (GB 6920—1986) ;
L RE SR FH 9 R R A N 22 (HJ 1075—2019) ;DO R
LH-DO2M i #5 =X 7K 57 %5 fife 42000 52 A0 5 (b ot %
KK 6B R A BR A ) 5 TN SR FH A o 2ot e 40
S BN 6 B R I A2 (HJ 636—2012) s MLSS 5% F kK
L
1.3 ZWikit57*

ABS JE K 2 1R BE -0 Ve AL BES E A SBR, 425
RPE b # HE AR B TS RS .

(1) VR BE-DL3E WAL B, PFS.PAC Jy IR % 7,
PAM A BYEEFR . 43 5 HL 100 mL % K B T 10 4~ FEHF

i) S HiZk
TRHE-VTTE SBR FentonA 1t

B1 BE-TE+SBR+Fenton EX BT E

Fig. 1 Process of coagulation-sedimentation+
SBR+Fenton oxidation

H 4 A 50,100,200 ,400 600 mg/L PFS & 50,
100,200,400 .600 mg/L. PAC, 7843 $if £ 2 A 4L B
A, 1] 4% K RE o 20 B A 10 mg/L PAM, 2% 18 $if $
2 min J5 15 I BEFE, ULUE 20 min,

(2)SBR A AL AL o 2 L 75 AL BR )5 (10 & /K in 2=
AT WG PETS Ve SO s RIBE 2 L, IS R UG K
KEBEEHIAE L, B8 A 2 B AT, s 17 JH
24 h, Fa 58 J5 % A B R K Uk R B e KRR G o
FZ #E7K 10 min JR4 6 h BE 16 h JLIE 100 min ., i
7K 10 min (i 478 X5 17 25 do

(3)Fenton A fL AL #H . HU 7 1y SBR 2 I %% /K
% 100 mL & TRAH, HGL R 4 55 pH 2 3~4, 88 5
T 2 S0 425k FBUSEK () B it B 12 7) R
AL, EE . OV 5E RS H NaOH S A 55 pH 2= 10 %
BREK =+ 4850 5 i B ULE .
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Fig. 2 Effect of PFS, PAC dosage on removal
rates of COD(a) , turbidity( b) and TP(¢)
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i & 2 w] T, B 2 PFS R PAC 45 Jiin o 6 384 o,
COD B F1 TP B 2 B SR 2 i 14 K, F b PFS 19 b 2
BORZAL T PAC, PFSH NI A 200 mg/L A, B &
Bk Rk B B K AE 94% , H 7K i EE 24 28 NTU, COD Al
TP 125 553593 51 M 35% .68% ; L Ji it % 1R 58 7 £ hin
RGN, R R R T . X B TR BE
P 8 K, 3 2o 4 U H R W R 4R R e v R A
A FH 68 58 A 0 Joi TG SR 6 24, 2 B 2k SR e i s 8 i o
A5 B LAy, SRR TR RS . PRS #8004 ik 3 400
mg/L I, COD F1 TP /Y 25 B % 3 51 4 38% .67 % , M i
P i Ak 544 T, Ak B AR TG A 4 AR A

AR F B BE 7= A 1 ) Ak TS e 2 R N AL
250 TR 10 B T 4 DA B /8 4y A L E ) (0] Z B AN

1) H ML 2N PFS HLPAC, A AILZS I
PAM. ¥tk iR =4 (0)IFEY,
M, =axQx([SS]-[SS], )+ K, x U, (1)

KM ——W T 50 i1 ke/ts
BEEYRIE IR AL, AT H0.5~0.7 g/g

(BL1 g SSH A () MLSS 1) 5

Q— b FK A, m/d;

[SS |7k i iy B 77 ) I R kg/m’

[SS]—— 7K i (B PR W ot Ht Ve kg/m’;

K, — 225 5= R 280, ke/kg;

U——TCHLZEE R i, ke/d.

28 LG R AR B B B Ak T s R A Ao
1R

a
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Table 1 Amount of physicochemical sludge
B /(e 1) : 50 : 100 : 200 : 400 _ 600
PFS PAC PFS PAC PFS PAC PFS PAC PFS PAC
YT I5 e i/ (kg-t") 0.93 0.90 1.10 1.00 1.22 1.20 1.35 1.29 1.47 1.41
Hi3 177 UL, PFS Al PAC FY U BB 2, 4 1 F ol I b
V5 R A K, ELBEIN PRS (197 Je LR T PAC, % e pehesend A
9 600 mg/L. 6,2 FIELE ) A 0 11 15 2 7 Bk 2 o RRPRRETL
Bk T AR K TR SR 1.47 01,41 ke S F g
A SR R 9 8000 3 S5 72 8 2545 DR 9 D EJR 03
BLAIE 2 BRSO, BB 4% 200 mg/L. 8 | rcon |
22 SBRAEKOGEYE o E’E?éﬁ(ﬁ?;km
2.2.1 SBRIZEAT 4 #7 2007
SBR & IV #% 12 47 §i 391, COD 75 AR 47 4 45 1 76 M "
0.71 ke/(m’~d) JEAT 7 d 5 % A7 K kT8I I " Eemms
BRI B AR B B d0) B, H COD L BR %k E3 SBRY CODMER LR
1 80% Zc A7, i W TG U 3% M A4 e ok sk K Fig.3 Removal effect of SBR on COD
b B 5 COD A BUR A BUBOTH 112 ke/(m™-d) R W Rk R

G RIZ TR .
2.2.2 COD xR

SBR J i # %F COD [ K BRACH LI 3.

H 181 3 W] 61, 75 SBR BN a4 Ji s 4 0 , #E 7K COD
M 700~750 mg/LZ ¥ 15 fin %) 1 000~1 200 mg/L, COD
F3 R RN W R L R G it e £ A R 0 38 o
TS 0T B o I N 32 5 K R B RO WG 22, 15 e
X R K B ik R RE O 2 W v i, 5 22 RIS i#E/K COD 2y
1 200 mg/L, 7K COD 4 71 mg/L, COD 2 B % ik 3|
= H 94% . REBlT)E ,F¥ 7K COD7E 75 mg/L,
AR COD 44 ZBR %K 89%
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A& 4 (a) B, 3 8238 17 /5 10 K, bl % ik 7k
NH,—N Z i34 i, 25 BR R BR7E 3 sh v I ms A B sl , K
LIRS, REREEITIE NH-N £ Bk %k 3
97% Ft A Ffa e, K3 NH,-N £ 2 mg/L. A
A AL R GEXF NH,-N 5 BRACR A, 3 4k 2 B 5k
) 94%, xS H T X NH,-N 2= B 3 545 H A9 6l
A g T AR AEY, L COo,.CO7 Mk, 0,
R L2 N AR S B A R AN B A2 B
A WL A S AN R SR R Y

FH 1 4(b) AT 1, 38 47 1 0 Bl & 3 7K TN (9 7
TN BRI — W E s, — Rl T
il Ak A Ah 1 DR A A BB X O R L S — Ty,
SBR[ Wi 5 1 TN B 5 Bk R E R A A K T 7
I G Wy R T TR K TR A R ML R A
bR N, 1% 5k 8 5 32t U5 0 52 T i 2 7K CoD
AR, B ARZNRIE AL, e fE . it
K COD $& & JF Fa 2 J5 , A il & is 47 13 dJ L i K TN
FHIHE 9 me/L. A2 473 2 h SBR X TN 9°F- 1
EBRFEN 81%.
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Fig. 5 Removal effect of SBR on TP

H 5 AT L, 3B 17 90 0 3 7K TP 7E 13~15 mg/L,
RGN TP B EBR A 50% A7, HIEshig K. X &
M TS s W R e AR W > BE MR E2E O b
HEIK TP 5 L% 3 K, 5 BRI TP 25 BR AR g
220 BT R 9 K, KV A X TP 1 25 B R B
B, k%) 89%., M5 K TP 4 1.2 mg/L, TP
FBRFV T 84% .

2.3  Fenton LR E 412

HUSBR 4k B 5 (19 % 7K (COD 24 74 mg/L, TP 2
1.2 mg/L) , U8 VBT B SV 2 A XUAA /K 34T Fenton LAY o
PR R Bk 5 XUAAUK B ) ot ) o bR AR 5 T i
L [R] 25 B A% 34 i (FeSO,=7H,0 4% Jin & 43 51 R 50,
100,150,200,250,300,350 mg/L, X i Al A48 7K 5
hn & 4 5 A 0125, 0.25. 0.375., 0.5, 0.625, 0.75,
0.875 mL/L) , % %5 COD J TP i 25 [ R AR 4k, 45 SR 4
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Fig. 6 Effect of multiple of dosage on
removal rates of COD (a) and TP(b)

H & 6 (a) AT I, Bl 5 A 2 IV 42 R30S0 /K 43
B3N, COD LR R B E 4w . BinEi 23
f B COD ZBRZ8IR B e KAH , N 41%. M HEE
IS £y 5, COD & B A EE AR S LA K, K
CODFH7E 44 mg/L.

i 18 6 (b) AT UL, Bifi 3 4% in &2 A9 38 , 1 K TP &
W AR H 4k 5 < 0.5 mg/L A K SF , 25 B 0 1% Wi 1
T e YA B 3 A5, TP 25 BR R T ik 80% LU
b N 8 & 5 A5 K TP AR, M 0.1 mg/L, F
Y B W FEAE 0.3 mg/Lo JEOK P B RRAR 5 2
A JSCHE VA O B R K, I 5 R K b HL Al xS 0 5 (T
AALERSE) — i REETTVEIF B B . PRt s iR
VAR I 75 7843 75 1% K A TP & i
24 HHRIKAEDH

Fi 92 I e A0 4G B ABS R 7K Ab B 3 7R 0 25 5
B, oA IR BEDUTE BY B PAM (PFS FH & 43 %4 10,
200 mg/L; Fenton %8 £k B Bt H,0, Fl FeSO,-7H,0 H &
4354 0.5 mL/L. 200 mg/L; Fi F & 5 pH ) 7 B2 &
NaOH FH #4351 24 2.7x107° mL/L .8 mg/L.

i B W P K 245 59 1 A 5, PAM . PFS \NaOH | ¥
i iR . H,0, Al FeSO,-7H,0 1 %% H 43 % 4 0.1.0.24 .
0.02.0.04.0.77.0.04 5, 25 /| 2 &3t 1.21 00, a0 3k
2PN o 5] 1) S SR ARUR UUUE + 2 S A0+
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P % W BfE T2 (25 500 3% FH Gk 4.2 Jo/0) A1 B, AR B
%o Z T Z2AEHAILIRNH , & KA1 000 t ABS
AR RO, T Br AR 2570 8 FH Ol 1 210 0T

x2 HHER
Table 2 Chemicals cost

s A /(TG kg RE/(kgt™") BEH/OGEY)
PAM 10 0.01 0.10
PFS 1.20 0.20 0.24
NaOH 2.5 0.008 0.02
e B R 8 0.005 0.04
30%H,0, 1.40 0.55 0.77
FeSO,-7H,0 0.20 0.20 0.04
At — — 1.21
3 &g

(1)PAM JH 4 10 mg/L, K J1 IR BE - U0 IE 2 4
ABS & 7K #E 47 FAL BRI, PFS A4 &b BEACR AL T PAC,
PFS Xf JZ 7K th COD |t B Ko TP Y 25 bR % fe i3y 4
38% 94% .68% ; % [& B AL Kkt 7 e it 21 K
TRV5 YL PFS B AR N #5E  #E 200 mg/L. Fenton
SE AL TR AL PR B, B R IV 4 AN LA K (30% ) Y
£E &4 200 mg/L 0.5 mL/L.

(2)3i8 17 W F5R7E 24 h, SBR A= Ak 4b 3 By BE Xt
COD,NH,~-N.,TN.TP () ¥ ¥ % B 3 43 5 4 89% .
94% .81% .84% .

(3) 1R BE VT V€ +SBR+Fenton & 1L T. 21 BE A R4k
HOABS A4 7 K, 4b S K COD<50 mg/L,
NH,-N<5 mg/L.. TN< 15 mg/L., TP<0.5 mg/L, ik %
GB 18918—2002 — 2 A HE ikt br i o 24 57 2% JH T A
K121 T/, AR, X T ABS 7K ib B 52 bR TR
N EA S %M E .
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