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Aiming at the characteristics of complex organic composition, low B/C and large water quality
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changes in the absorbing tail liquid wastewater discharged from laboratory exhaust gas purifica-
tion equipment in a certain university, the micro-electrolysis-Fenton-biochemical combined process
was used to treat the laboratory exhaust gas absorption tail liquid wastewater. The results show
that the combined process is stable and the effluent SS, COD.,, BODs5, NH3-N, anionic surfactant, and
volatile phenol are lower than 200 mg/L, 210 mg/L, 74 mg/L, 19 mg/L, 8.5 mg/L, 0.5 mg/L, re-
spectively. Various indicators of the effluent have achieved the Class A discharge standard in Table
I of the “Water Quality Standard for Sewage Discharged into Urban Sewers” (GB-T31962-2015).
The total project investment is 1.364 million yuan, and the operating cost is 6.24 yuan/m3.
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P A% S BG5BT 51 A AT 5 e el H 2™ R, RN ST AR OS2 —
SEHGE PRAAC B T B RNWGE . b, SR ARRINE . WA AR 1] [2], AR IR IR
AL T2 TERIER . e I SERSYE T, BT RN R S = A B ) 32 BT 23] [4] [5].
KRR IR RS, RS BT BN SAR R WA, HE R e AR5 [6] [7] [8], WRAKRE
bR B AL B R 2 B S T ik N K T IS e AN R K, IR R A A RGN AR, B
ARRE . R, 37— 5 A BRI SR W

WIRRAE AN SRR AnRR2. LRSS, &P E AR K. ¥
b - AR A T 208 H AT AR 2R R K G 2057291 DAL E N A 3 F- B, 2B R /K Hh i T
KL, JEUPERE K CODy, FKH KT H W T AN, $ K T A A 1 DA 5 A 4L
RAEEE . AR BRI B B RS RO, BT OARMK[10]. R A L f#-Fenton
YL TALEE T2, Fenton WA T /0RO K I Fe®*, AT Fe 8N, 54 7817 A,
BT B— Fenton i HUK & £ 4 Fe? iR I KI5 L.

AT RR IR 1 L A -Fenton-2E AL ZH & T 20 A B S0 =8 PR SISO, 5 T /K FEFRIIE 2] (T57K
HEAI L T /KB K B bRvE) (GB-T31962-2015)% | 1 A Z kbRt

2. RIKIKFRRIKE
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ERH . SR E R R FEATHAENE SRS, TR R EEATE MR B A,
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Table 1. Main water quality indicators of raw water and disposed effluent of absorbing tail liquid wastewater
= 1. MU EREKFEKRALER G K EEKRIEFR

CcoD BOD NH5-N 9 5 7R TG M 5 K Ty
Iﬁ cr 5 3
5 H pH SS (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
JEK 6~8 500~650 5800~6200 780~820 110~120 25~32 4~7
K 6.5~9.5 <400 <500 <350 <45 <20 <1.0

3. ITERIE

SIS R AR WK A AR & R B4 DO Rtk a5y
B ARGEAKEEE T2 B AR A AR B T2 M DA R AR HECE SR, 2B FH A AN A B R AR A A B AR 45
(204 T 2[12] [13]. Eitsest =ik, KA Fe/C flH f#-Fenton FilALEE AL AT LI 24 B A LA,
KRR T KD EE M, T B m TR A, e Se R R i S A AR BB 44 T A R 11 2%
f£[14] [15] [16]. [AIRS, M fi#ab s 7724 Fe** Jy Fenton Ak S 4R 4L Fe?*, 44417 Fenton 23 i
[ Fe2 (3N, 58 T AR A . A4k AL FE SR A UASB T4 MBBR 1.2 . UASB 5 N %55 s F i i1 K
ST AT LA 5 BRI AN S[17]. MBBR N 25850 — e $uE B 7 #k, R
WL TR, BRI SKEEERESRE, MEYAERKNIAE I . B BI=H, SR §
METUIMER, S A mg/N, TR FIRZE. B8, FAEEN NS EA AR R RERE,
P AR A — S PR R BT, AR TR, X FE A AR — AN B SRS, A A e ST A
A BRI FEAE , T HE R 1 AL FR AR [18] [19], R /K i s Bl i In 25 viie £ . Bk T 2 e
Wk 1 iR
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Figure 1. Block diagram of absorbing tail liquid treatment process flow
1. REERLETZRIZHHEE

TEHARER T

SIS IRUR K B K BN R AR A AR R, A8 T 2 i 50 B R 7 it AR K 50K B, i
AP ARG ACOK R . KRR FFHEA R E -
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Yy, [FE, i Fe*h Fenton SAK R B4R HEAEALT, Fenton iR7I9 A BLEL A o S B 1 R 0 56 1 Pl 356
(-OH) 5 KR ZHHEWANEF LM, F% COD. iR, $EmIE KM A1t

Fenton %t [ N2 /K 223k pH 1T 2 77 pH (% 8.0 /5 F Uit 2 VR BRI TIE 2% U i 1 238 I ML [X
S BRI EET PAC FIBIEET PAM,  HUBEE BE 2258 I 5 3 N RVE TTE X SEBLE o 55, Ui a5 8
HEN TGPt . YUiE fa i i F g N R 4

A EE R G UASB )R BI85 F1 MBBR R N #s 2l . JE/KIEIE UASB RN 2% G 2 s e /K 7 3
S)1A) b PRAEIG Ve 78 7 el S L, A8 PREECIRES N iR BEA BLIS Je045 LAERE . UASB S48 HiZK B
UCHEN MBBR S5 B % 1 8 S8 S W X A G480 S B X o S5 I I IXJEG 30 1 A T /K B L, FH T A7 R KR &
BT A5 KBTS R e o defid . U X R A LR A, EE R — e M E A
Bk, HERHAROEH A, K5 mm, HE 25 mm, FEHE2EFE, INTERA, BE
0.95 glcm®, LR 850 m/m®, AR FHAEMIIMIE . MBBR KN 8% P 315 BIR AW IR, TREH
WIS N X [ 2 R ROBE X, s B AR I 2 H

AL AL R S8 K H IR B AR, AT R A TS AU B R B S N B, 2 B
TREE] PAC FIEHEER] PAM, F-FAL2ERRBE . AEATie i /K HER S 0 /K8, JiieTs e tare & HE
NG A E I

T PRI N IR 45 5 (1775 Y8 28 ONE R ST /K JS T R F A Ay [ 44 1 B ANk A B8 o Sy e 24 A B
4. FETEETSHEI
4.1. @5t

ARUE R SRR R AKX 7K B B 7K B R sh AN i 5 2 A B T2, S B R /K AT b — 8, R =0
IRE AR, RPN LxBxH=40mx3.0mx3.0m, KIEENE 24 /NN, BT S RKE
R, —H—%.

4.2. HEEMBRNA

AR SN R BT RS N @0.8 m x 4.2 m, PP, HRUKIE 3.9 m, KAf#EIEY 1.3 h, KA
Fif2 2 30~50 mm [{8kfx K G H0EL, BURHATE RN 70%.

TRl PR S I S T S BE L pH R T O 1, HLBROBERESONL, P B BE/K pH (N 4.5,

Tl LR S S A e % B PR T 1 8, RRWA SIS E 1 &, R4k pH I 1 ERAHRE 1
.

4.3. Fenton R R g%

Fenton [N 285 N~ A @09 m x 4.0 m, PP MR, BHRUKE 3.8m, /KIJEEEEN 1.6 ho Bl
vt 1 &, PIMEEE 1 £,
Fenton S v # tH 7K BB pH AT HE 1 8, MUMEEEE RN, BOInmsi LR 7K pH BN 8.5,

4.4, JREETLIERR

TR IEDTVE 2% K F 1 B VR I Bt Al 5 B RV DUt — A T o TR EE S NV 43 A S S (X RN VR 5 [X 1
¥, BRI R ALXxBxH=075mx05mx22m, GRKE2.0m, &K= EE a1 0.5 h,
RGN FE R E 2 &, L& PAC. PAM IIZZEE X 1 &, IR BTT R 2 LxBxH=21mx1.0m
x 3.8 m, MWHNAERK3E m, EiFERME 0.72 m¥(m>h), RAFAHREHE T . TREA RV
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VMBI AR GE IR AT Q235 A1, AR AR A B T S A AHA BT S AR B, W EEJEFE 8 mm, JEEARJE 10

mm.
4.5. UASB R Fig%

UASB M8t R~ N LxBxH=35mx20mx38m, AX/KIE35m, #iti#/KiKE CODy
o4 5000 mg/L, Wit ZA T 4.5 kg CODe/(m*d), /K345 EFHE 17 h, KA T EEHB T DN4O % FLA 7K
ERCK, Hi 8 MK AL HACRHAERTE HKAE, %8 0.10 m, A& 0.15 m, AT 1 4 DN100
BRWEE, HREAKBLRENME, RA®EZHEO U0 E . RV EARKH Q235 4H, FHfkNHE
F M SR AR, B 8 mm, JEARJE 10 mm.

4.6. MBBR R 8%

MBBR 5V #i FH 48 X AP X 4, et RSP Lx B x H=3.9mx2.0m x 3.8 m, #H4 X £ L1 =1.3
m, GFEXK L2 = 2.6 m. SREXRMBBA KB, A X ERHE R R 50%, I & XK Z%E 10
A ®220 LIRS, ARG R ENREREX, [FlE 250%. MBBR KMV FUKEE 3.4 m, 64
R X4 X B 2 AR 5777 1) 43 3904 1.6 kg COD/(m*d) A1 4.4 kg COD/(m>d), 7K J315: BA I 1] 73531 9 6
h 112 ho RSIHEFAACR A Q235 AW, A4k AR 1 S A4 RS (A S B SRS Ab B, v EE JEERE 8 mm, AR &

10 mmo
A7, FEWTIERR

AEALTTVE 2% 57 F AT B VR S B A 5 B R T s — AL BTt o VR BN VB 43 A S [X R Y 5 [ X
B, MRETFRST N LxBxH=075mx05mx2.2m (B35 1.3 m), ARUKIE 2.0 m, FFk&K 5
BAWFIE Y 0.5 h, B IREN LT 2 £, BE PAC. PAM MZEEE & 1 £, FRITIERITT R Lx B x
H=176mx1.0mx35m, MHNHERKE33m, WilFmA: 0.85 m(m>h), FFH % FLHR & HER 7
Ko VRBE A RIS DTSRI FARSE MR Q235 4N, FfA N 350 ¢ 1T B A 75 (O A8 B s b B, v e JEL
E 8mm, JEHRE 10 mm.

4.8. {SieiR4git

UIESSHEE s R B NS PR ik 4k, R BRCE Ak s T2, LIS WOR B /KE T, IR48)5 10
156 HEAT ZE R TH S AHE TR R ML /K o W4T AN i TR 45/ 20, RPN LxBxH=2.0m x 3.0 m x
3.0m, KRS (] 24 he

5. BITIER S

AbFR R S8 2019 4 10 A EAFEIRRIE T, Wity KE N 20 m¥d A4 . 4 41 d R
IEAT, 76 UASB R N2 IR B IR TR LT, REGH/K COD,, fatrREFFELAR g IA bR . WIS AT 5 I,
O T BRI BRBR AN AT O %, Uil UASB B 88 IIEATIRAS FIXT COD 1 2B 3H 2 R G0
T FE S K o

WK SARIZ AT RIN, JR AR S H IR E AR . PTARER T  pH R GEBCR, U TiAL B
BAUFER pH BRI, W5 i RS R G5 i S BURETG RIS, HEmsm R R
Gur B B R AT MBBR SEDRHMAE G ML) A s U0 25 B e o AR 2 ataz 47 HA 1) B8 2 R R
Bm, HKCKRETEREZER KR, UASB N A TCIE4ERFTE 25°C~30°CIulEl N . £ Bk @, @it o
K HL IS T 20 IR AE R G TR HEAT 3], IR0 UASB B ds HEAT ARIR AL EE, #1 UASB B st 7K i
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() pH I EEF ) pH {B7E 8.5, FHRIE UASB ZR Gl 5 il 52 At R % pH A5 HER pH 4 HIME, (HE
UASB N #% pH {E7E 7.3 Zifi. &t BR S IE%E, 35 K@il X REM LRI, UASB b 2% HACHK
BLREF, AR HAEMILR . X UASB 3 #8 Al MBBR W23 1 H 7KK BT #EA7 R, UASB 2
2% H 7K CODy, i F A< FE AT AR GE TE 1500 mo/L 247, 2B %A ELE 70% /5 47, MBBR [ #% Hi 7K COD
Ji VR FE AT AR EAE 190~210 mg/L, 54Nk E] (T5/KHEAME FOKE K FARE) (GB-T31962-2015)% |
A FHFBbR e . L FEZOK BRI R 2 BRACR W 2 Fios.

Table 2. Main water quality indicators and removal efficiency of disposed effluent of absorbing tail liquid wastewater
= 2. AEEHKEEKREIBFERERYE

Ijﬁ H pH SS COD BODs NH;-N W%?i’%ﬁ‘/ﬁ‘ﬁﬁﬂ ﬁﬁ%
; (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
HK 6.5~9.5 150~200 190~210 67~74 16~19 6.0~8.5 0.3~0.5
ﬂiﬁf i / 69.56% 96.67% 91.25% 85.22% 74.56% 92.73%
N—p—
6. BITHLA

S R RIS R K Bt A FE R 30 mi/d, SN 136.4 Fit, BIE L@ A E 2 .
AR Bt A KBS . BT RE )R, SRS IT A, AR AR K T PR 1.66 T #3
Zi7f055 PAM. PAC. 2. Tl 30% H,0,, AbFRAFIFE/KFE2Z57%H 0.46 70 AP K A\ T.2%
F0.86 yt; Fufs 2 NEEMIE K 0.46 TG V95U AER (158 B /K 60%) 20N 4.5 Wi/, AR5 ekt & 2%
i 2.8 76, HABHTIAE AT,

zi b, SRR KBS AT AN 6.24 JT/m®.

7. &ig

K o fR-Fenton-ZE AL & T E AR E 24 . AR AT Ak 22 B 92 56 = R SO R UK
K, MHEEIREE., ZTRELEEN, 4P HK SS. COD,. BODs. NHs-N. [H & 72 1 i 1 75 A4
Ky HIAK T 200 mg/L. 210 mg/L. 74 mg/L. 19 mg/L. 8.5 mg/L A1 0.5 mg/L, Hi/KKFRFFE 5Kk
NI R /KIEKFARE) (GB-T31962-2015)% | A1 A RHERbRHE . %41 A T2 A B S8 = K SIS TR
JEAKBA AR SRR 1847 P EEAERE A, 0 e S0 2 R ARSI A 7K A 33 B Ll 1 S 2 S

SIS = ARSI R K HE K R R A 22, 5 A  A H ZE G R, HOKEFS ik %
LRI, BAERMFRTRIEOUN, KRR b iR 4245 BT TA) 24 h 52k, DA 2 & AR
A TR KA EE RS SRR B 81T .
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