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S FAVIRER RN FAROLE, 2 KT Akt /522 SBR Mg B 1T L HE AR IE

KHBEIE  WEEK; JFW; SBR; fdik#AM#E; COD

Bl BRI F AT B 4, T TR R T AR B R K ARG T W R K B
WPk . COD i K] AR ARk 25 B0 a5 R IR 7K PP — I & A R B o R A Y e R 7R
b L T MR (SRR R R 2% ) R A R (4 TR R 2% I 4 R R TR ), HL e 3 TR O 1 7
KRR SR BUR Y, XA YA SR E AR A E AR Y, BHET, BB ROK R PR A R
b ARG 1) 3 T 9 P TR R AR, B A R MR L TR Pt A T B 5 RS Y

FREWR SRR T AR 2E, ik, W RIS TR A Bk
COLADES %V JF 57 1 H -2 i o4 fife 0 22 K v 1) 2 2 A 4 — H SR, COD & B R AL R 79%, 7=
A ) PR AR ME B s R K AR R IR K S R Ak -G S AR A B A T AN R A R K, OF
i 51 4k 3 T 4 B 7K COD 258 B2 7 i B 0.3~0.35 kg-(m®-d) ™" #2 85 5] 0.55 kg (m*-d)™", M5 W 47 48 A= Wy
fifE PR AL ORI 5 2R b AT SR FH 2RI+ A 2 A+ S 8 DB S 0B 38 T2 T Ak R R R 4 A K R R
PR, SR PAL N 5 42 SBR IRREIBFTBEE T AR, A MK COD KT S0 mg- L' #IAESEY @
0 BT A B R S R R K R AN -] DI IO T (R ) AR Ak, R B S T Ak B AT SR A AL
Iy F I ARG

P M TT L, S50 T Ak B ] 4 A 0 R i 1) o A L G A T A R AR Ny T, B
T K] AR o B IR R 2y 7 A K R AR VR SRS R S, e SR Ak U ) B VR A e i
Wi EHEA: 2018-12-29; RAHHA: 2019-05-20

HEWB: B ZKMKI5 356 560 AHE T K%L I (20172X07101-002-05); 1L A4 H A BF 2 54 %8 1 5 H (ZR2016EEMIS5,
ZR2019MEE097)


mailto:119934002@qq.com
mailto:119934002@qq.com

114 FIRINEE : J5U-SBR-M BRI 73 A B oy R LR R 7K 2655
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WA T — gk Ue [l 0 25 0 15 K b B — IR fb e B, BRI AR R IR A . B . SRAMRUEAUK
TREA . R, B PR ECN Fett, RAS FAERY Fe AL, S8 mUBRUB M PA AT o TE IR AFSE
SRR B e T BN Ak 2R R SE IR RV R A . OB AR R — R B s AL B T, T
TeT7 AN B SR, AT B R U e Ak A v B DR A AR AR o A SR R R K I s Ak Ak 3 K
BRUE R R IE AL M, ARBFFT T T —Fh 2SI -SBR-UIE VR B & T2, PR TERA T LM f7 4
4, I M T 255 -SBR B A T 25 Ah B & 5 K ) SR HLEL
1 MB5RF*®
1.1 XWEHR

MK (H,0,, 30%) SHiAR L4k (FeSO, 7TH,0) ¥ 73 Mrali s o ik B2V i R /K I A 5 5 1 2% 7 K
MAk A BRAE, KFEWF: COD=150 000 mg-L"', pH=4.61, BOD/COD=0.15, TN=36 mg-L',
TP=1 mg-L"; {HMEIGIRIA H B IAm G KA, SR E R 8 500 mg- L', ¥5RIAKFFE 5N
80%, i T #E 474 B A 4k .
1.2 SIS

pH i (BOX389, JZ[E HACH /~+l); COD % {X (DR2800, J%[E HACH /2~ wl); Jin#h s Ji i +F
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(MH2800A, K it BLRR 38 BUHT LA A BR A F))s Sl (M1-L213B, SE19); WA (1% -5 35 36 X
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Fig. 1 Technical schematic diagram of Fenton-SBR-

TR AR N 1R microwave pyrolysis integrated process for high
14 9tHhEE concentration liquid crystal wastewater
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2 #ER5TR
2.1 FWiRNEHIT COD XN
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Fig. 2 Effect of Fe**:H,0, on COD removal
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Fig. 3 Effect of Fenton reagent dosage on COD removal
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3B I5 15 5 SBR B0 ) W il i COD. 15 I8 BE (MLSS) Flli5 AR FHE 55 (SVI), 4% J& Wik /K M 75

PRI S BN 1 s .
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A 94.6% UL b, LR A3+ TobE FE A AT A B LR R RN T . #E SBRIN, &4



114 FIRINEE : J5U-SBR-M BRI 73 A B oy R LR R 7K 2657

YA i, K COD ly 450~490 mg-L™', COD %R HTE 81% L b, BB K v 19 /N3 7 W o 9k -
A YRR CO, A HO, it 8 M AlWRE 17 8 B, Hi7K COD A2 € 7E 500 mg-L™' AR, H /K /2
CI5 7K HE AR T /K 38 K A% 7 ) (GB/T 31962-2015) H B 2 hr o, A LA B 45 HE A TH B I . Y
SBR It #E 7K 15 Je 45 il 78 4 500 mg- L™ B, H KI5 Je S 1 A2 17 J8 119 3 200 mg L™ & 8 T [ 2]
53R 2500 mg L™, RIS REE T B A, B 7 AT R, ok Ts ek S K
TR B AR o FERT 3 N IB AT R, 1MV VR R B i 2 B AN G G el R W T
BB R FAERKER, BT LIETS VR B AN s e Sad & A g , A A K R T
UWRR TR 3, KI5 Ve vk BB i b TF IR 5 oK 75 PR R BT LA . 15 VR AR A Bk iz 47 4
() HE K SRR Thim oAb, V5 IRIESMA AR, Eistrwi, 5RIESZEEME, 2% 412
TR, 15 IIE S IEARMRREAAE , XU Ve i AR P IR B M O 3k B xR e A RS . HE A1)
K FH 45 Sh-J5 1 -SBR T 25 A0 B i vk B A i KB, R B T s P E R IR S A KA .
F1 FW-SBREAILZEIRFLKKRESH

Table 1 Influent and effluent water quality parameters at each stage in Fenton-SBR integrated process

o PAS i PASULYI SBRiE/K SBRH7K SBRiE7K SBRHiZK  SBRifi/k  SBRilizk
COD/(mg'L™") COD/(mg'L") COD/mg'L"') COD/(mgL") SSLV/(mgL"') SSLV/(mgL"') SVI/%  SSLV/%
1 1.5x10° 8 000 2000 450 4500 3200 62 42
2 1.5x10° 7900 2600 450 4500 2800 65 38
3 1.5x10° 8300 2800 480 4500 2500 64 35
4 1.5x10° 7 800 2600 490 4500 2900 68 40
5 1.5x10° 7700 2600 480 4500 3600 65 48
6 1.5x10° 7900 2600 470 4500 4200 65 56
7 1.5x10° 8 000 2700 490 4500 4400 65 65
8 1.5%10° 7900 2600 480 4500 4400 65 65

2.3 F1-SBR XA PEMRIG R IR K P IE =534

FAEFE NS SBR T2 7= A i S B [A] F= ) K e W AR AR AR B, FRATT 43 R PR €8 B S
g X BEK . JF i 7K K SBR HUK#EAT 40T, kAN E S Uros . B & S(a) iTLAE Y, WA R K
KIS, ARSI T 2 A EZY I E kg, OB B 535024 5.78 min F1 6.53 min,
ZRHED, LR BA I TE] A 5.78 min (Y4 J5 Ay B i A 2 (VR IR FEEE R4y DR B I RIN 6.53 min 1Y)
JR AR GEVER EE NS eAh, TERBEIE Y 2,22, 2,98, 7.52, 8.45 i1 9.89 min 4bh tH
TR T, AT 3R R R A — SRR EE A A Ay o [ S(b) R X L B A g A
oM, TR A 4 REWM SR A VLS G, HIERTE] 11.67 min WY EIA)E T 48, H
WA (] 14.05 min P4 5T VAR F 3R S0 BE G VER P PR D, RO WL, W E K TP S L
PRy, BB MBI A T . SWFER . BROWRER GRS WG RAE T -5, B
AT T A A, T AFRAT RO A AT T b . B S(c) FIEL 5(d) 4351 8 R % K 28 Fenton Ab
PG H K RO s A 0, 5 18] 5(a) WOAH G 6T B, UK b A i R 4 0 T el S L R
fift s AR S RmIEANA, XABRIE— P UES T 45 PRARMEBE 2Rt S Ak DT, 5 & 5(b)
JE A S i R G BR L, S DGR R] 11.67 min 1949 B0 1% 5 W4 5 3 W Wb A2 55, i i W A (1] 14.05 min A9 4
s S LT 2Bk, XU WA, K OB S R O B AR 1 58 e E A . 1
Hb, FEELS) T, HIERTE] 421 min BT 1A, SAMRIESS, XY CO,. WA IE
K25 -SBR Bk A T 24038 5, ok b 20 5 b SR 09+ JLFRI A o 4 b X BEUEL K B 25t
KA ETERE, SBR HKAMEIE (& 5(0) A CO, —Fhy=4y; i B8 J5 K K 54 7K AR i &
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SBR 7K WA 4 3 (1] 5(e)) H AR 3 Fh Al (£ B8 B 8] 435 A 8.52 . 5.82 i1 2.20 min), HAMA /> E
Rt o &5 A TRORH €635 RN AR 2338 RT3, nT 9 0 90 & R K Jie 28 25 i 8 AL 9% it il 7 A CO,. B LR .
P K Hot A ML=, SR A LR K B 45 W) I P 45 54 SBR W48 AE ) Wi, Be ) 954kl €O, A1 H,0,
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Fig. 5 LC and GC chromatograms for raw wastewater, Fenton and SBR processes
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High concentration liquid crystal wastewater treatment with Fenton-SBR-
microwave pyrolysis integrated process

GOU Tianshuo, ZHAO Baoxiu', ZHUANG Zihao, ZHANG Kaixin, ZHANG Yanqing, JI Qingpeng,
LI Jincheng, MIAO Qun

School of Environmental and Municipal Engineering, Qingdao University of Technology, Qingdao 266033, China
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Abstract An efficient Fenton-SBR-microwave pyrolysis integrated process was designed to treat liquid crystal
wastewater with poor biodegradability and refractory property. The experimental conditions of Fenton-SBR-
microwave pyrolysis and running stability of SBR as well as the treatment mechanism of the integrated process
were investigated in turn. Results showed that 99.6% COD of the liquid crystal wastewater was removed at the
optimal conditions. The MLSS and SVI remained stable at 4 500 mg-L™" and 65%, respectively, and the effluent
COD ranged from 450 to 490 mg-L™", so the effluent water quality could meet the level B of Water Quality
Standard for Sewage Discharged into Urban Sewerage (GB/T 31962-2015). Through microwave pyrolysis, high
value-added Fe,O, could be obtained from iron mud produced from Fenton pretreatment. Fenton preoxidation
could degrade the high molecular organics into low molecular organic acid, increase the biodegradability of the
effluent, and ensure the stable operation of SBR process.

Keywords liquid crystal wastewater; Fenton; SBR; microwave pyrolysis; COD
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