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KL, AT LRGBS 0 A K [ sk M s . K BT AR A BOR YRR SOR AT AR S, B H AN X
TR RiZE1T 20 h, AFREKKE N 0.5 m’h', L7 %A & (COD) i 150~800 mg L™, A fb T H &
(BOD;) & 80~400 mg-L™', VW (SS) M 120~520 mg-L"', 2 & (NH,-N) & 6~45 mg-L™', M40 N 2~
4mg L', MR S~10mg L, S E R AKIESLIE KB, HKESRIKR (5K A HER
#E) (GB 8978-1996) —ZbrifE, NHBHTHE ZR LB — bRt . Bit b BEOK B S CHEBObRfE W35 1, B
Kk LR FA IR 2,

R 1 LI ERKIEANR KRR HERUAR

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

TR Kbt COD/(mg-L™") BODy/(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 —
=Y HE bR UE 500 300 400 — 2.0 5.0 6~9
— R HEARE 100 20 70 15 0.5 2.0 6~9
J& 7K 25 3k s M 2 B R URE AN T R ) ) ®2 RKLEHEERIY
B 5 N K AT A R S K R, Table 2 Main structure of the sewage treatment station
HUEAT I A (A) 38 (O) B AW I v o 7E AHHR B K/m  FE/m  Bm
A B N R, B R IR KR, RS oKt 1 3.0 5.0 3.0
JB K AT H A I BRI TG e, i RO T K A 1 2.0 18 23
ﬁ@@ﬁ’f&“f@*iﬂ:ﬁ‘?o T{ (@) E)’L}fi@ﬁﬁ‘%tﬁ ) ﬁtﬁ‘ IK fE R AL 1 2.0 2.0 2.3
i S= N Y 4 » N / 7 et “fh N -
U LAF AU — 25 S ST e, it I , vo s as
TR 2 D S AL S8 B, FE K A TR Ak it RN 42 N— 1 o 08 "
il feirh, B G TR, DAY A K —_— ' ‘ '
§ s N s THHEY 1 1.0 0.8 2.0
PRI . BT PRI , KB 5 1 2 4 T v
SN BRI £33 R 0 4 b T A T B r ! - -~
W, B T AR LI 1, BRI UL 2. e ! 10 10 20
s el S L KR Bk A
A
i
imshiz -—| TP
THHEN <— kI THEEh ULVEM

1 EKETZRIEE
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 FE ZFR1E(GB 11901-1989) B AR

pH E5 NS FEHEA pHI E (Y

DO AL ARk FEHER DO E YL
NH;-N KR -I ARG UV-180074 44T WL 43R 3
COD T HTREL P (GB/T 11914-1989) B THEE . PRAE
LR TR e WYS-2200 5T 43 e 3
MLVSS BRI 7 ik WA . DG

EPS i Il B KBRS
HHR prEierS UV-1800Z 551 AT WL A3 EE T
EZ TR 2R B UV-180088 55T B4
DNA TR Ak UV-18007 24T WA 6T

VRS2 I S 00 3 4 1 B 32 B EPS., B 50 mL Y@ /K IR &%, T3 500 rrmin”' 2.0 10 min J5, 3%
x£ B, ki, AMEEBUSIRS, EE 3K, HIHRAW; KRG AR 80 C /KT, ik
40 min J5, 7£ 12 000 rmin”' B§.0> 15 min, B LW, FHFLAEN 0.22 pum /9 38 B8 L 98 15 21 EPSUH,
EPS VB FHAR it . 28 . DNA ZHIRR.
2 #HR512
2.1 #HKHKKHERMER

ARSI 1A H IR, K HE K Sl M A B A5 AL B Y AE AT IE R
SRR HEK . KK LR 3 FNEl 4. H R 3 FIIED 4 BT, dEOKOK R B R EE, N iR IR AT L
NSRRI 62.91 NTU, SS M 323.1mg-L™'; &E/KuibH )G, HKA T RMNK
A, KBEEEN, T RAEIE, JoRIR ] WOAREPERORL, 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. /KR ik . 42 fish 80 Ak o 72 e
pH 73 54 6.0~8.0 F1 6.5~9.55150 fy & 5 0] WL, R /K545 B0 pH 2 Al AR R 7E fe 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).,

IK TR AL 72 DO i 4E 5 7E 0.2~0.5 mg L'y Hzfil A Ak i F2 DO A4k 45 4F 2.0 mg-L™' LA 079,
H & 6 A L, K iR fk it DO K% T 2.0 mg-L™!, %M & kit DO 4b7E 5.0~7.0 mg- L', 8 HJE A,
R IR K St TR A it TG 2 2 R M SR A B S oh T v RN b Ao B R AKCAY 5 DO JE K (5.0~8.0 mg- L) AT
s ik AR Ak T FRRE W R SRS (R U] S R R RO B 2 T R R AT A, R O T T
R

iy 8 7 AL, sk uh Ek COD R T 200 mg- L™, ZAb3 5 7k COD Al ik T 40 mg-L™', “FH#E
Br3 R 72.98%, KA LI 2 (5K EE A HEhR E ) (GB 8978-1996) — i brift, A Bt COD V¥ 2%
R R 33.66%, BEAR T O Bt (39.32%). MWiMAl, 4% fil % {k b COD %5 FA f71 faf &y 0.09~0.30 kg(m’-d) ™',
KM 1T, AT EOM B A K B2 2], B SRR AR EPS VB, 520 T 5 411
W2 B 043 i 2020 Rt , 7 20~23 d, COD £ 5 %R AE T 60%.

PR 8 T L, S22 HE AL A K NH-N & KT 2 mg L', Sk b #s, 1K NH-N & &
PI/NF 05 mg L', ZHBRFaEgEFRAE 70%~90%, 1K e 75K & HEORME ) (GB 8978-1996)
— % bR, H NH,-N FZAE O Bt/ 8 5Bk, 1 A BEX T NH,-N B9 L BR R &%, 2= mw Bl i
B, XJ&h FEMREKBSRT, MAEY S BERAIY, BCKE NH-N S5,

23 ESRBREBRYR

PHAL T B E 48 (Zn, Cu. Cr. Cd) NI AL ULIE o~&] 12, WTLLE H, SE8e % KK 0 HE
TR TR PR 5, K stk 4 R G 8 Y R BRI R T 50% . Zn KR EERT LA R (V5 KA HE ik
FrUE ) (GB 8978-1996) = 2 br #fE (Zn<5 mg-L™"), H5FR A —HArifE Zn<2 mg L) 15A 2 ;
Cu H K e 7T LA 2 (T5 /K 28 G HERObR E ) (GB 8978-1996) — bR if (Cu<1 mg-L™"), W& 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 B 2 (V5K EE A HEOhR#E ) (GB 8978-1996) 55
— 95 Y Wy A v SRR HE IO ME (Cr<1.5mg-L'. Cd<0.1mg- L"), HA 3dm Cd kg,
KAERKH ., HRHEHESIRE OBME L, £ ABRNEBRRME/, X &d T4 E 2t
EPS 10 AE IR PR B4 8 2+, 1 O Be AW EPS K H B aly (i T o i e T A B, RITT T ) W
M4 JE B 70, Ah, JEOK X 4 FhEE & 08 1 R PR B IR E T 50%. 5 m A Y EPS W b 5 4>
JBE TR EERE N pH. WS IR EPS W K41 AL BN, 1K K ke 1k L pH(pH=
6.0~8.0) 7E feAEVE Bl N, HRT(HRT =13.8 h) 0] LA# /2 A 9 B o 4 %) 8 BFF Bk ) 2R, i L B8 1) 52
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Fig. 13  Biofilm microscopic images
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REEAF 5 IR R T R EZA R . AR el WMERETHEY . AT B KIS
FEAESREOL T K AR A, RIS R AR RN AW T g b T 24k . FRIRSEAFRIRE; K52
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= (73.95%). % BE IR Z (23.10%). DNA % ik 14 EPS &% Lt
(2.95%), % U BH I B Xk 4 i B0 B IR AR B A Fig. 14 Proportion of EPS components

N, SRBCSCR BT

AT LR R A R A6 F I Pak 3R BUE Y IR EPS M4 SR, i T L 20 AR AR U 1R RO A
A, P, Z55Rh EPS W Koo & iR AR AR OR B, al DUR Y, 7e B qbk U ks, S
R INPGRE . IR S AE S — B, HERKABE T ZARIT, 1 EPS W E RAMIFH 131 15, T
ZER N EA BT R WABTEEN I, DO ThE L RCE YA R, S iE oK IR BOE AR R
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Table 4 Conditions and results of extracting EPS from biofilm by heating method

T2 fEHefE/min REURE/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 ¥JREH & (15 /K 454 HERhR 1 ) (GB
8978-1996) — K HEAU bRk,  Hi7K T 4 Ja o BB W 12 AH I %) [ A o o

2) K E AT, KRR Ak DO i i, R R R R E T it A B MRS R DO R K AR
], B, AE SRR RE R R, NS K R R AL SR A A A AR

3) BKuE AT, B COD el 4 )8 KBRS ARAY IGO0, 38 2k 2 W) BB A6 F EPS Y B2 K i or
A2, B A2 Je PR 32 fioh S A b aod 8 MR SRR B o7 32 17 36 %), T 30 o AR AR R 7K 3 42 fo G st 1 R <

FFAE 224 e 2 7K g A i R
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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





