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Table 1 Designed effluent quality of the reconstruction project

FEEA M/ (mg- L) BIFYIAAEBE (mg- L) . .
pH FKRHFTFE/(cfu-L™)
COD BOD, SS NH,-N 1N TP
30 6 10 1.5 12 03 6~9 1000

1.3 KE#EER

G 51 R 3 ped ET
55 I5 K T 92 BR kK K B R AR IS TR 52 R TG EAOKE

iH{E. COD. SS & TIiit{H, TN NH;-N Table 2 Designed influent water quality of

W& & F IR A, BOD,. TP 53T W2 A the reconstruction project mg-L!
Ko MRHAE TG LA 15K KK, &% cop BOD, ss NH,N TN TP
— BT KK, AR R AR ek R R T 500 200 300 50 55 6.0

VEAK RS VETR 3, W3k 2 Fis .
2 BIKT KR RERISTE
2.1 HUEHTHEE KK RS

W XF 2018 4F 1 H £ 12 H 5K ) 4Rk B KK A8 AR iIE B G o0, DI il s s
TAMEREIT T WA BT3RS, Suilabras Rk 3 fisk 4,

PEZE 58 5 K AL B IR 55 Y8 Bl N AEAE S 0 T TS &, w2 AR T A T sl 5 fe v
SSHZ W ZER Mt K. 33 mH, YK BOD/TN Y 3.0, fFAEBRIEA RN, K sh

*3 201851 AE 12 BWERRF#KKER
Table 3  Actual influent water quality from January 2018 to December 2018

FEAAI/(mg L™ EIEY A (mg L)

SeitHE BOD/TN  BOD,/TP
COD BOD, SS NH;-N TN TP
R KME 829.0 390.0 730.0 57.3 63.6 8.7 7.1 98.6
FoME 133.0 62.0 95.0 20.5 252 2.1 1.1 7.5
FH(E 3413 144.2 265.5 38.5 452 4.4 3.0 33.8
90%JRHIE# 478 206 405 47.76 53.6 5.58 438 50.12

TE: 1) HKRTPI R AL EBRBES B, AL ABRBESOIN SR TR N 2) — . a1 HE
i, KK BRI A R R 0 L LG Al K s 3) “90%RIIES 18 2K 24365 ditf /K /K Bt s IS i HE
F, FEI0% I R EH AT 38 B i) de v
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TR G O T, ATh R 25 R DR B A it .

HKKBiH TN, SS. TP ¥yufE LIRS E iR B — 20 A b, HBUEBARE ML, HK TN 235 i
B, 7K SS. TP i 3h T REJ& f T BRI A1 U8t A9 2 111 e AN o e BEGH A9 K bR of 75 s Akt
FEE AP (UL BOD, i), & A (NH,-N), TN, 277 [E K (SS). TP ALK, WMEIER EiAFr .
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Table 4 Actual effluent water quality from January 2018 to December 2018 mg-L™
- FEAAHY BRI A
SiiHA
COD BOD; SS NH,-N TN TP
SN :] 34.0 9.0 25.0 3.7 16.1 0.7
/IMAE 13.0 5.0 4.0 0.2 6.5 0.1
FHIE 20.4 7.0 75 0.8 10.3 0.2
90% - iIEZ 25 8 10 1.524 12.6 0.287

2.2 BUERTH KRR R E
XKk T HRBE) 2020 4FE 3 H 26 H—20204F 4 A 1 H AEE A HLY & & (UL COD F1 BOD, it)
SEBRaE . KK BB AT ST BT A R LK 5
F 5 itk HKE9 COD 1 BOD, # 17
Table 5 COD and BOD; at the inlet and outlet

HEK ik ) )

HCRE 1 01 - — - — HEAK PR Py i KA )

’ COD (J£J5) BOD, (JEfj) COD (J€/5) BOD; (IERT)/ CODJ 5 Hefil/% WEARCOD/(mg L)

(mg-L™") (mg-L™") (mg-L™") (mg-L™)

2020-03-26 73 55 17 2 25 15
2020-03-27 90 65 13 2 28 11
2020-03-30 77 56 14 3 27 11
2020-03-31 62 48 42 10 23 32
2020-04-01 77 55 16 4 29 12

H 2 SEUEPTJ, FEGCiFat BerN, T HATT5 /K H K o i i A 4 e A A L A0 A R vk
& (LL COD it) # it 30 mg- L™ W &L o PRIk, A ORIE Hh K K BT Bk B SR AR 1 B3R, 41575 255 SRR
i 1 2B W B A WL 1 5 R MR B (LA COD i) 114 25 BR A it o
23 MEXMEZEFHNEES

ARRSER S W EXE S AW T 45, DI5AKT HAKTNH 15mg L BEE 12mg L™, H/K TN %
MR BER /Ny 2) 15K ) K SS I BhAR K, 7Kk - 3k it v, JRo S P B2 L %2 3K %) 2 000~5 000 mg-L™';
3) H K X A W AT HL Y SRR B (L COD ) A 7E R T 30 mg L7 (A5 O s 4) 15K R
TEFEA I, NS K Tn) RS B50AY 3000 A= Ak S Ry b 0 K K K B A TR, 481k 98 BT Ak B AU 55 22 )
Ly S)THKTT RS KR SR, LSS e, TR R BRI UL, & SS G LLE TR
LN A8
24 RIRBUERIEARREE R BIAEL
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Table 6 Pool capacity review calculation for the first phase of the bioreaction tank

ARSI V5 IREBOKT) BB T I BIK HIKIK

ECEE Y NP i e S
JKiE/C (gL™ R ] /h {EE BRI ] /b {Z BRI Al /h PAThRiE
BitHE 13 4 1.58 5.27 14.18 —RA
SEhRE 13 8.0~10.0 1.51 5.05 13.59 —%A
SbRig T THLBAZE 13 8 1.51 438 4.89 —HA
BT T A (R 13 4 1.51 8.34 8.96 HEIVE

SEM, TERRIB T T T, — WA 50 it 256 2 SR 2R, KK BT ik 31— 21
AbRifE. TEBCTETOUT , $ BOH By kbR, — 301 A Al RO it A 7 kS B 25 AN A2 TR
312 =M AR B R I A%
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Table 7 Pool capacity review calculation for the second phase of the bioreaction tank

Rftiedt  mikeltd REBUKT) sEBOKD RBOUKD HAOKBR

e AN N AN S
Ki/C WRENgL)  (FEEHEAM FEEER R PERE
WitHE 13 4 3 8.34 13.25 —ZHA
SEhRE 13 8.0~10.0 3 8.34 13.25 —Z%A
Sebrigf T TORAZE 13 8 3 438 4.89 —ZA

BT T O AE 13 4 3 8.34 8.96 HEIV
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Table 8 Comprehensive comparison of different strategies
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Fig. 1 Process flow chart after bioreactor upgrade
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Fig. 2 Process flow chart after the upgrade and reconstruction
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Table 9 Pool capacity review during the first and second phase bioreaction tank reconstruction
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Abstract  The current design scale of No. 10 sewage treatment plant in Xi'an is 80 000 m’-d™' and the
treatment process of coarse grille and lifting pump + fine grille and aeration grit tank + bioreaction tank +
secondary settling tank + rotary filter tank is adopted. The designed effluent water quality meets the Class 1A
standard. According to the local requirements of environmental protection, the wastewater treatment plant needs
to be upgraded to meet the quasiclass IV standard of the Environmental Quality Standard for Surface
Water. The selection of the new treatment process routes is carried out according to the analysis of the current
process, the target of the upgrade and reconstruction, and the combing of focal and difficult points in the
upgrade. The final solution is to adopt a relatively low-cost strategy by upgrading the bioreaction tank by
adoption of a high-efficiency denitrification deep bed filter and adding a high-efficiency sedimentation tank and
V-shaped filter tank at the end of the process. Suggestions are also made on the construction work of the
upgrade. This study can provide reference for the upgrade and reconstruction of similar treatment plants.
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