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Fig.1 Schematic diagram of lab-scale system of acrylic fiber wastewater treatment
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Fig.2 Schematic diagram of pilot-scale system of acrylic fiber wastewater treatment

F1 RIEKREFE

Table 1 The characteristics of tested wastewater
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¢ ¢ ¢ (mgL") (mg'L") ¢ ¢ (mg- L")
JGE 610.6~1094.5 8138~124.5 178.5~310.4  114.3~1545 213.8~310.6  12~10.8  45.5~187.6 <80 7.4~78
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Table 2 The clustering analysis of tested wastewater

s B e LESTpeA AR 5/%
1 S 12 64 918 441 34.95
2 [iES 2 63 836 634 34.37
3 NS 3 7776 989 4.19
4 BIAAY 2 1314976 0.71
5 iEES 1 1640 474 0.88
6 Ll 10 12 024 300 6.47
7 EERINI LS 1 369 359 0.20
8 T 3 33 868 805 1823
9 HERY) 0 0 0

J=San — 34 185 749 978 100

N03 -N R FH B A W 43 66 B 5 pH R H Starter
3C RIS 2 pH 15 1R A RO TF [ AR MR B (MLSS) |
TRA WS A B PR B AR B (MLVSS ) 2R FH ik



T DN R A 5 i 280 (DO ) I 43 5 A= o AE UL
FER DGR B
232 HIpASH

IKFERT AL FR AR ZE B (LLE) , #AS [RR A
7K AL GF/F (0.7 pm) B S LR AEUEAR, B 1.0 LK
FEL A 50 g NaCl, #RJ5 433142k 100 mL 100 mL
50 mL S Be 5 T4 R A8 AR B A TG AT 3 IR
Ao ARG IR IR G e 78 R e 45 2 1 mL,
B TR AR IRAE, fF GCMS 73T .

SRS 2SN W 4l N, SR R 43T i
1 pL s #EFE PR 280 °C; R il L 290 C. 2R
Fullscan #2, . ®IEEH:7E 50 °C, F2 %€ 2 min, F£ ¥ T
750 ~ 290 °C(6 °C/min) , fE i 15 min.

JEEAY - K L T2 i (BD B 7R B FIRR
230 °C; PUBATIEEE 150 °C; ETHLE 70 eV i for L3
YL 35 ~ 300 u.

24 EMTR

ZIRI WS RS I A ZIE L) R TE e,
15 PR E MLSS 4 3.0 g/L, MLVSS/MLSS 4 0.7, 75
em & K AR, H IR ARSI 20 TR 5 S AE X4
o FhRE AR A8 S DRAse SN #5004 MLSS
500 mg/L /545
2.5 BEfTEE
25.1 O,mB AR

TR O o P AR AL 1 7 3 A e = i A A
(A K TR BEE R U P R AL 2R ARG
[ AL i A S R Ak A 2R 3 1 o P [ A Ak
Z MR F AR 5 O F 2 fil S AL F R A THE 5 2R
o R T HEINARIRAROR , #2505 5 H.O [ fil
R, O 4 fil S8 AL 3 T A R I <0y 0, T2
T B W BT 5 A, ok e -4
B O M SRR TS IR A R B0 5 0 ~
30 pm FOK G O T I SRIR AL, SR J A
R RER K G, W5 Bl Em 2 Ei#fEA
TR IO e DX, Bl DX TS i 8 Sk W WA 1T
TR VRO 0] b AR S B DX R S R
Prit e T A BRI, Z 5 oK. HLBR
B AR KA @ T BN R G B IR
EEF A TE P I SO K (HLO,) |, S ALIEIE B
LA PIRF AN UVas SAMOGIR, T 2 2L
AU FEEALVE R 1 O 3 fil S84k . 3% Os = L Ak
BEA A ARl A [R] 7K B 25 A R 16 4 U [ i 1k 1 3
AL A, BE AT T Ak B4R R K AR, ST

TR PR K ) IAFR
252 MBRE B ZE

T 3 5 1 5 MBR 2R g A Al i i Y
TR EE R R A/O A A 4E A AR UK R
G T L5 MBR RN 2T TRV . 1R
o i B T ANH B A D Rg ik 7 s X i HL
FLA U480 DX 220 2 [ 4 3 P A 2 N 2 50 4 T
B PR TR A RRAE , 5855 T 5 0 14 72 W R B8 i
PE; T30 4RI 248 5 N R DI IR 4T 3RO 228
A5 S PN ) B A 336 1 75 D8 R AE B 1 AN [
EIEAS | ISR T 5 W i X AS [ A 4 % B
IR P P A ) P SO B e PR 1 o 12 R I i R
ST AR RI DR A P R B R R, 20
ST AW SR A AR AR A R E A B
FEASAL IS AR Y [ 2K 5 B AT RE SR AL , 7K 1455 B4 st ]
Y5 e 5= B8 1 ] ] 295 31, 9N T T T
PR T RN A AR AL BRICR

JN A K oK G B e A B IX R 5 B
A T AR S MU A X R ER Y 5
AN TR) B9 B B 2 R BRI 18 40 8 A% 2, 0 S K Al
W BRI R, 4 as 25 4 54 14 43 85 ) K HE
) R TR A I RERI A S B % =38 B N 1 e A 1
FHCE X, IR HE N 100 %~120 % , #E47 S Ak
A, PAEEENETERRA NS, Hid
PN P B Al A 173 A0 K B G 28R & PR i | T i
3 A AN, 173 000 P 1 e A Sk R AT TR AR R, OF
e 4 S A% 25 T B PN A A, 2/3 0 16 ) 42 28 A 4
BE, FEE R 7K J7 0 EAE BT B BOAS K] 42
Bl R A TR P B 2 SR K 4, Mt 4 1 3k
FH s W 21 v 2 28 25 U2 1 3 o il i o
A R R K o TR0 B X B v 4 S 1 T Ve B
il P W 228 1) 3 2 TR IRl R 4RI B
WA, (AT UL R 22 7= A= B 8, By 1k = AR e f
SEMA R 4 7= 7K R
253 A/OABRA A LN (BAF)

A/O T BAF 2 sl i B0 A 5 o 119 1% B A B
JLZ— , AR Oy B AL EE 1 K, 2 22 WL Bl 4R~
B A, FRVARIOUE A A R Bl AR — 40 AR 5 5 1 43 B T
2o, Al SEE COD & AN TN Y[R 25 4%, DUEIE
K SR HERbRUE o BEMB TSR R 1001, S5
0.5 m/he SRR 24 b, SOKIK A S it B 1]
7 min (E S %6 3 min, KK PE 1 min, 7K%E3 min) ,
JMPPEREIKZR 294 10 %o

2013 1555348 83



3 G4R

31 MAIRIERFR
3.1.1 MBRA B %

/MR FR G MBR W #sfe e is 1T B B, B T3
K Btk (7K COD A 610~1 100 mg/L) , HizK
FasE ka2, HiK COD 4EF57E 170~330 mg/L, “F-14
49238 mg/L, ¥ LB N 7429 % BT UeKIE
ARTR AR IR i =5 [l i B, B L 0 25 B
S Tl A S A A R 3 5 S A P A 4 1 S g

E 1K)

THEi

B Ll

i -

COR L")
-

ik B d T W Bk
P E

i8]
il

s
-

= Bt

Lyml

bl I

= duf

= an
dil =

T
HiE

| e 1
g4 EEE RS B

R e

sk

3 E Y E R SE R DTk . 2 A TCHLTN TN 1Y
AL F BRI 97.2 % .69.1 %H172.5 %, HizK H
fEmRER A1 15 2L TCHLAY 85.0 %~90.0 % A L
A5 H TN 1 30.0 %~50.0 % , 52 o 5 A il 1 2% SR
RIF, K& A < 5.0 mg/L, Rl fbid BAi e A
SRR, A A HLA R 2 A R TR 2 kK
AP AT R B AL B Ry B AR XA
PLYIA#R A (EL [T B) X s A 1 O AL AR R e K TR B
FE R 25t B Ve AR A T, DT 38 RS 2 b 5
Y FE RS Tt A K, Qi 3 TR o

1dir

Yk

2 BT TR N ik
by e
ik

g4 PR e B Ik
TF il
idi

3 MBR/MKX MB35/ ER

Fig.3 The removal of pollutants in lab-scale MBR reactor
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3.2.1 X MBRFRILTA

MBR &V g FfrG e e , SR FABLUL e K A itk
KT Bh 5286 . #E/K COD #eJE M 600~800 mg/L,
R UTE N 40~70 mg/L, ELEPEIK 35 d J5 , HiK
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Fig.7 The removal of COD and NH,"-N of BAF
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Fig.8 The change of COD and NH,'-N concentration in
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Research on physical-chemical and biochemical
combined technology in the treatment of refractory
petrochemical dry-spun acrylic fiber wastewater
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[Abstract] The lab-scale and pilot-scale physical-chemical and biochemical combined technology tests
were carried out for the treatment of refractory petrochemical dry-spun acrylic fiber wastewater in Liaohe River,
in which the multi-compartment anoxic/oxic membrane bioreactor (A/O MBR ) and multi-technology coordinated
catalyzed ozone oxidation were used as core unit process. The results showed that the removal performance could
be improved significantly by reasonable coupling of physical- chemical and biochemical technologies in the
treatment of acrylic fiber wastewater, the COD, ammonium and total nitrogen removal efficiency in combined
process of MBR, ozone oxidation and biological aerated filter (BAF ) could reach 90 %, 95 % and 80 %,
respectively, and their concentration of effluent were below 100 mg/L, 5 mg/L and 35 mg/L. In addition, due to
the lack of biodegradable organic carbon source and the refractory of acrylonitrile oligomers and nitrogen-
containing heterocyclic organic matter in dry-spun acrylic fiber wastewater, the ammoniation steps which
converted organic nitrogen to inorganic ammonium had limited the total nitrogen removal effect of overall process.

[Key words] refractory; dry-spun; acrylic fiber wastewater; physical-chemical; biochemical; combined
treatment
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