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Abstract The design scale of a wastewater treatment plant ( WWTP) in Xi’an is 2x10° m’/d. The original treatment process is
" pre-treatment of coarse and fine grids and swirling sedimentation tanks + anaerobic/anoxic/aerobic (AAO) biochemical tank + high-
density sedimentation tank + precision filter + contact disinfection tank". The effluent quality meets the class A standard of the
Discharge Standard of Pollutants for Municipal Wastewater Treatment Plant ( GB 18918—2002). In order to meet the effluent
requirements of the Three-Year Action Plan for the Renewal and Upgrading of the Reclaimed Water Treatment and Capacity Expansion
Project of Xi'an Municipal Wastewater Treatment Plant (2018—2020) , WWTP is upgraded using the movingbed bio reactor( MBBR) +

denitrification deep-bed filter process. This process maximizes the use of existing tanks and achieves the upgrading without stopping the
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water supply. The total investment for the upgrading is 269. 760 1 million yuan, after the standard lifting operation, the operating cost
per ton of water increased by 0. 105 yuan, including 0. 056 yuan for electricity ( biological pool is 0. 03 yuan,deep processing is 0. 026
yuan)and 0. 049 yuan for chemicals ( sodium acetate carbon source fee is 0.045 yuan, PAC fee is 0.004 yuan). After the
reconstruction, COD., , BODs, SS, ammonia nitrogen, TN and TP of effluent quality are from 14. 82 mg/L to 19. 81 mg/L, 0.6 mg/L to
3.7 mg/L, 3.91 mg/L to 7. 13 mg/L, 0.07 mg/L to 0.21 mg/L, 5.70 mg/L to 10.20 mg/L and 0. 13 mg/L to 0.21 mg/L,
respectively. The overall average removal rates of COD,, BOD;, SS, ammonia nitrogen, TN and TP after reconstruction are 97. 13% ,
99.08%, 98.98%, 99.63%, 85.54% and 97. 75%, respectively. The effluent of ammonia nitrogen and TN in winter meets stable
standards. This reconstruction case can provide reference for the upgrading and reconstructing of WWTP in cold northern regions.

moving bed bioreactor (MBBR)  denitrification deep bed

Keywords wastewater treatment plant upgrading and reconstruction

filter low temperature
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T TR KK
Tab. 1 Quality of Actual and Designed Influent and Effluent

s CODy, BOD; SS A TN TP
JEBEH KA/ (mg L") 560 260 380 48 56 8
AR KA/ (mg- L") 515 232 519 39.1 56.7 5.03
AR KM/ (mg-1L71) 560 260 463 48 56 8
ARG K/ (mg- L") 50 10 10 5 15 0.5
PR E T KM (mg- L) 30 6 10 1.5 12 0.3
ARTHIER/ (mg- L) (M) 20(40%) 4(40%) 0(0) 3.5(70%) 3(20%) 0.2(40%)

A5 5 ER AR A U B HI R

R 2 UUERATIG AR H KK B
Tab. 2 Effluent Quality of WWTP before Reconstruction

T CODy, BOD; SS HA TN TP

AR/ (mg-L7") 44 9 14 10. 1 22.4 0.59

Fe/ME/ (mg- L) 7.1 1 4 1.2 6. 30 0.21
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Fig. 3 Schematic Diagram of Biological Pool Reconstruction

4.2 FMEBEIRRARBEERELRKIEM
TURARTHR B 5 A AL TR R U G, SR Ak
TRIRUEML 2 JBE, 43 4 41, B4 5 4%, $ETHEE 5 5K N
JE TR B AL B2 K R S A 7K 38 A AR U 1Y
TRIRIEM, W& 6 B/KMmAE (4 2 4%&), 08
WKER RN 2 708 m*/h; R 6.2~10.4 m;T)
R 90 kW, FJAE R A AL R RUEE RST 34,7 mx
39.4 mx6.0 m,%*ﬁ}i’ﬂ“j’{l 6.0 mx12.0 mXx6.0 m;

— 184 —

L CEEWRE) N ¢,.=5.79 m*/(m’*+h) ;&
] f A (R ) M ¢, =7-52 m*/(m®+h) . JZAil§
AR R UE MR A K PRI T B gk, S e i 7
43R 3 BB,

1) 5% — By B, B Sk, RS 90 ~ 108
m3/(h-m72) , MHBRISTE] A 1~2 min

2) 55 B B AROK R B Uk, OV R B2 A 108
m’/(hem™) ,KEHREEH 8 m*/(h-m™) , kAT [E]



weook HoR
WATER PURIFICATION TECHNOLOGY

Vol. 43, No. 12,2024
December 25th, 2024

>4 6 min

3) 5 B Br oK R, SRE N 15 ~ 20
m*/(h-m™) , "EERHE A 5 min

F AR R 2 ~3 d, Kb Pk KR
2% , BB S v e 2 P AL R i ok 7K 3R T % K HE
KA,

4.3 FHERIERME

W VR s A i e AR W TP R B R IR (=
MK FREY (GB 50014—2021) M R BR 75%
R OB R B AL R HE K TP BT R B 2.0
mg/ L, #Ebrelidf5 , 7K TP <0.3 mg/L, HT4Y)
MRl ok MBBR b, ¥R 52 A0 BR AT wiE K TN 25 BR 4%
B SN HEK BE AR #E) (GB 50014—2021) 1 Hai]
E% &, R LBRR A 75% , MO EE AL FER]JE K TN 5
wIRE R 15 mg/L, HHK TN<12 mg/L, #Ehrois
TR A (PAC) B 2R # i, &
ZRBUIR PAC BEIZE RT LA 23 AN 2575 K, 21z
ERBOINZE T AN BRI 2 BT B 25 75 3K, Lb R B T
IR I R E, W2 £
FREAT A, A R 8 d,

TR b T R R AR [ 15 T R
AR R UE b 1] Py ,%ﬁi“ Y S Fi A % DA 0 o ] o e T
U0 3 886. 61 m* AL il LI FH A+ mi A, 2k
T JF KT U B An L 4 s

B4 FebrdoE/nk) i
Fig.4 Layout of WWTP after Upgrading and

Reconstruction
5 HETHIEREF
SRR REBR G B 1A] S AK GR AR , HLS s %

AT IBA TR, B 55 7% 1 22 5 TR 22 A0 it T
FFanF

1) 25 FEEH 1S FH HAE 25 5 AE I 3 h | e
PEATAE RO s . BDIRAE AT 3 AR R, S X ok
AT RO A T B S R T s K B2 e
e AR RO SRS G A2 A R, B AR R 4
TR S AR

2) BB b A s -2 I B2 R, I Ak
TR PR 8 Tt [B) T, 457 7 2 S R A TR PR Dt T A 1
W5 BIUIR IR Ab B AT K i e 22 A S A A TR PR D
T Ta] B & B LN FE I O B A A A I
AR YA TS B T VI, IR RS 2 1 g e AR 4 T LA
PREE A6 G S AT A SO AL TR R 8 St 2 47 4 4 5k
HRIK SS AT HE K TR AERS T A

3) BUIR T IX PN i T A I K B it T
oAt 3 35t 1 [R5 04T, Se o8 i FE LB, R
B A R R Tt [ 52 )8 J P A 7o 4 4 T R e

) UI I T 24 1 SR T 248 E i
BF R ORIEAE A K, F i E 4 SIGEF RS [
FH(0)=1250 m*/h, % (H)= 10 m, K (N) =
75 kW W 3 ST Tt P 0 7K B 2 4 o, 74 IE
A5, o IE R BT,
6 FEZFEMRIBITIR

PO RS FAR N 2x10° m®/d #9757k ) $E 4R
Mot SN 26 976.01 J3 JC, K # 0% K
1 348.8 JC, /K $EARB R B TH IR B I R AiH
AR PR UGt VR HE T | A2 T A 8] i 7K o 1 AR
H0.194 m*, ARG MK IZE AT AR N 0. 105 I
Hrp i 2% 0. 056 JC (LE9ith = 0. 03 Jo, A AL 3
4 0.026 JT) , 25753 A 0. 049 T ( LERENBR IR TR R
0. 045 75, PAC 2% HI2h 0. 004 JT)

% TR A s AR 24 T BT 2 AR,
3 3 PR Tk SO0 K o AR AR T DX Ry i 4RI
(AR (R 2 G 401X, 3840 52 Al Ak B 8] 1 32 47
2, PR TR = AKOK AR g i b , SEBR K K 5
W 3 Fin, =BT 2 4, B H 6 A
ARIRRFEEI, BT H—4 11 A & 12 J 75X 6
AL B ARRERR T 10 °C, P K E A X B A W
TR KK BT R AE 43 5128 0. 21 mg/L K 10. 20
mg/L, . MBBR K Jz fif b U8 PR 358 Tth XoF 4% = Ye 4 1)
EBRFNFER 3 iR, BT8R, MBBR 7R T

— 185 —



i 52, H e, I,
MBBR+ S AL R IR UE L T e T 157K ) $Ebrdead H i i - Vol. 43, No. 12,2024

FER LRSS, o2 coD,, MITN, X EERH
T MBBR A= 9 74 3 14 75 U I £ vk B ( MILSS )
8 000~ 10 000 mg/L, I M iE A 4 000~5 000 mg/L
TEPEG VR B R E o SR AL TR R UE It X 2515 e )
1) 2 BRR LT MBBR,EX}F TP A K SS A

BRACRATIR 2%

K5 HBGERT IS 2% 1 AR A KK B (E,
F3 AR MR TGS S, 19K B4 I K
TEPRA R i T2 AT A, BB A K s AR 0 T
CArahIr 38 ) W K ZOR | I RAR PR BUE HOR B3 .

F 3 RAREGE S TG KA H KK B
Tab. 3 Effluent Quality of WWTP after Upgrading and Reconstruction

I H COD, BODj SS A TN TP
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MBBR ¥ xR 85.89% 69. 26% 63. 24% 63.21% 79. 39% 57.50%
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