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KU, AT LB B X S 0 A K [ sk . K B AR A BRI R SOR AT AR S, B TR X
THRRiZE1T 20 h, AFREKKE N 0.5 m’h', L7 %A & (COD) i 150~800 mg-L™', A fb 7 H &
(BOD;) & 80~400 mg-L™', VW (SS) H 120~520 mg-L™"', 24 (NH,-N) & 6~45 mg-L™', 40N 2~
4mg L', BN S~10mg L, SHE R AKIES LR KRB, HKESRIKR (T5KEEA HER
#E) (GB 8978-1996) —ZbrifE, NHBFTHE ZR L 8 —Fbrife . Bit b BEOK B S HEBObRfE W35 1, JE
Kk LR FA IR 2,

R 1 L ERKIERANR KRR HERAR

Table 1 Design water quality and discharge standards for laboratory wastewater treatment

TR Kbt COD/(mg-L™") BOD/(mg'L")  SS/(mg-L')  NH-N/(mg'L™) SHl/(mg L") BEH(mgLl") pH

BEIK B 150~800 80~400 120~520 6~45 2~4 5~10 —
=G HE bR UE 500 300 400 — 2.0 5.0 6~9
— R HE AR 100 20 70 15 0.5 2.0 6~9
JI 7K 25 35k e M 2 B R URE AS T R ) T ) ®2 RKLEILEERIY
B2 28 A A HEFT A A FE T s 9 T K R, Table 2 Main structure of the sewage treatment station
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Fig. 1 Process flow chart of the wastewater station
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Table 3 Methods and instruments for water quality test

Eistan SrHThRif ML Rl s

Uz [EHRFS XZ-0101-EF el EEAY

SS % FR1E(GB 11901-1989) B AR

pH E5 NS FEHEA pHI E (Y

DO AL ARk FEHER DO E L
NH,-N KR -I ARG UV-180074 44T WL 43R 3
COD FHTREL P (GB/T 11914-1989) B THEE . PRAE
LR TR e WYS-2200 5L TR 43 e 3
MLVSS BRI 2 Jr ik A . DG

EPS i Il B KBRS
HHR prEierS UV-1800T 551 AT WL A3 BE T
EZ TR 2R B UV-180088 55T B4
DNA TR Ak UV-18007 24T WA BT

YRS I S 00 3 4 (4 B $2 M EPS., B 50 mL Y@ /K IR &9, T3 500 rrmin”' 2.0 10 min J5, 3%
x£ B, ki, HMEEBUSIRS, EE 3K, HIERAW; KRG AR 80 C /KT, ik
40 min J5, 7E 12 000 rmin”' B§.0> 15 min, B LW, FHFLAEN 0.22 pm /Y 38 B8 L 98 15 21 EPSUH,
EPS VB FHAR it . 284 . DNA ZHIRR.
2 #HR512
2.1 #HKHKKHERMER

ARSI 1A H IR, R KSS R HE KR S s A B A5 AL B Y AE AT IE R
SRR HEK . KK R LR 3 FNE 4. F R 3 RIIED 4 BT, SEOKOK R B R EE, iR AR AT L
NSRRI N 62.91 NTU, SS M 323.1mg-L'; &E/KuibH )G, HKA TR
A, KBEEEN, T RAEIE, JoRIR AT WAREPERORL, K 2.37NTU, SS H63.2mg L',

B4 SHEEHKKERIN
Fig. 4 Appearance of effluent water quality after treatment

B3 AIERTEH KK BN

Fig. 3 Appearance of inlet water quality before treatment

2.2 pH.DO.NH,-N. COD EK[$ % &
WXL H B B pH. DO, NH,-N, COD Wi il 1% & UL [ 5~ 8. /K ffliafb . 42 fish 80 fb o 72 e
pH 73 54 6.0~8.0 F1 6.5~9.5511 fy & 5 0] WL, R K544 B0 pH 2 Al AR 5 7E s AEVE LN o Fe & ik
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Fig. 5 Change of pH during monitoring period Fig. 6 Change of DO during monitoring period
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pH i & (V57K 2545 HERTARE ) (GB 8978-1996) — 2k AR ifE (pH=6~9).,

IKfE R AL L B2 DO Zi4E 5 7E 0.2~0.5 mg L'y Hzfil A b i F2 DO 4k 45 4F 2.0 mg-L™' LA 079,
H 6 mf L, AKA# R Ikt DO K8 F 2.0 mg- L™, #f & fbith DO 4b7E 5.0~7.0 mg- L™ 58 HHIA,
R IR K St TR A it TG 2 2 R e SR A B S fh T v RN b Ao R ASCAY 5 DO JE K (5.0~8.0 mg- L) AT
s i il A Ak T FRRE W R SRS (R T S R R RO B 2 e R AT A, R O T e
NN

iy 8 7 AL, ek EK COD R T 200 mg- L™, ZAb35 7k COD Al ik T 40 mg-L™', FH#E
Br R 72.98%, KT LI 2 (5K EE A HEhR #E ) (GB 8978-1996) — i brifi, A Bt COD V¥ 2%
R R 33.66%, BEAR T O Bt (39.32%). MWiMAl, 4% fil % {kth COD %5 FAf71 faf &y 0.09~0.30 kg(m’-d)™",
KRBT, AT EOM B A K B2 2], 8 SRR EPS VB, 520 T 5 4411
W2 B 043 i 2020 Rt , 7 20~23 d, COD 2[5 R AE T 60%.

PR 8 T L, S22 HE AL A K NH-N & iHIE T 2 mg L', 2K b #s, 1K NH-N & &
PI/NF 05 mg L', ZEBRFaEgEHR1E 70%~90%, 1K e (75K & HEOhRME ) (GB 8978-1996)
— S hrifE . H NH-N EZAE O B /g8 Bk, 1 A B T NH-N (£ B R, EE=rbE H i
B, XJ&h FENREKBSRT, MAEY S @ERAIY, BCKE NH-N 252,

23 ESRBREBYR

P B B EH & J8 (Zn. Cu. Cr. Cd) Wy O ULIE o~1&] 12, W DLE i, 2805 oK 19 HE
T TR PR 5, R K stk 4 i 4 Y R BRI R T 50% . Zn KR EERT LA R (V5 K £ A HE kK
FRUE ) (GB 8978-1996) = 2 b (Zn<5 mg-L™"), H5FR A —HArifE Zn<2 mg- L) {54 2 ;
Cu H K e 7T LA 2 (T5 7K 28 G HETObR E ) (GB 8978-1996) —- bR if (Cu<1 mg-L™"), WeE T2k
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Fig. 12 Change of Cd concentration and removal rate during
monitoring period

Fig. 11 Change of Cr concentration and removal rate during
monitoring period

B —H bR (Cus<0.5 mg-L™"); Cr. Cd Kk Bl 2 (V5K ZE A HEOhR #E ) (GB 8978-1996) 55
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M4 JE B 70, Ah, JEOK X 4 P 4 08 1 R PR B IR E T 50%. 5 m A ) EPS W% b 5 4>
JEBE TR ETERE N pH, WA IR EPS W K4l AL B0, 1K K k% ek 1k i pH(pH=
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Fig. 13  Biofilm microscopic images
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REEAF 5 MR R TR EZA TR . AR el W MERETHEY . AT B KIS
FEAESRE LT K ARG, A R R AR RN AW R e db T 24k . FRIRSEARFRRE; K52
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Table 4 Conditions and results of extracting EPS from biofilm by heating method

T2 fEHefE/min BEURE/C EPS/(mgg!) EAM/(mg'g) Z£Hi/(mgg’) DNA/(mgg') R

MBR 40 80 230.27 170.28 53.20 6.79 EN IS
MBR 40 80 302.51 252. 40 44. 66 5.45 [11]
BAF 60 60 132.00 — — 9.20 [35]
HMBR 60 30 23.16 16.56 4.80 1.80 [14]
3 g

1) S22 K &R KA B, 17K pH. NH,-N. COD ¥JREi & 15 /K 454 HERhR 1 ) (GB
8978-1996) — i HEM bRtk ,  Hi7K T 4 Ja o BB WG f2 A I %) [ 5 A o o

2) K E AT, KR ER Ak DO i i, Rl R R E T it A B MRS R DO R K AR
], B, AE SRR RE R R, S K R R AL SR A A AT

3) TKuE AT, B COD e 4 )8 KBRS ARAYIE 0, 38 2ok 2 Y IR BE A6 Fl EPS Yk BE K o3
DR, B 22 Je PR 32 fioh S0 b aod 8 MR ASORIVIR B o7 32 47 36 %), T 30 o AR AR R K 3 42 fo S 3t 7 R <

FFAE 224 g 2 /K g A i DR
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Abstract Aiming at the operation of the laboratory wastewater treatment station in a university in Ningbo, the
treatment effects of pH, NH;-N, COD and heavy metals in this station were studied, the biofilm was observed
with microscopy and the extracellular polymer (EPS) were extracted and analyzed. The experimental results
showed that the effluent COD was lower than 40 mg-L™', the NH;-N removal rate was maintained at 70%~90%,
and the effluent pH, NH;-N and COD met the first-level discharge standard of Integrated Wastewater Discharge
Standard (GB 8978-1996), and the effluent heavy metals met the third-level discharge standard of Integrated
Wastewater Discharge Standard (GB 8978-1996), but low removal rates of COD and heavy metals in
wastewater treatment station occurred sometimes during operation. The final determined reason was the low-
loading operation of the wastewater treatment station and the excessive aeration of the neutralization regulation
tank and the contact oxidation tank. Therefore, it is suggested to reduce the aeration of neutralization regulation
and contact oxidation tank, and add carbon source properly to maintain the stable operation of wastewater
station.

Keywords laboratory wastewater; wastewater treatment station; biofilm; operation and debugging



