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Abstract

To meet the discharge standard of water pollutants in Minjiang and Tuojiang basins, the main steps for
upgrading projects of domestic sewage treatment plants and several applied techniques were genera-
lized as well as economic and technical analysis. An upgrading project of a full-scale domestic sewage
treatment plant located in Sichuan Province was introduced. Through utilizing and upgrading current
equipments and adding new processes, the effluent water quality increased from first class A standard of
Discharge Standard of Pollutants for Municipal Wastewater Treatment Plant (GB 18918-2002) to domes-
tic sewage treatment plant discharge standard of Discharge Standard of Water Pollutants in Min River and
Tuo River Basins of Sichuan Province. The cost of this up-grading project is relatively low and it is also
convenient to build and operate. The main pollution factors of COD., BODs, NH3-N, TN and TP can meet
designed effluent standard requirements, thus providing good ecological and environmental benefits.
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2017 41 A 1 Hi2, PUNIEIERSE (PU)EURIT JEvTiisakis e Hicbane) [1] (5 SCRIFRIRTEITAR
1), BEORIRYETT IR N AN A bR 3RS /KA HE T RiAE 2020 4F 12 A 31 HET5E s brilis, J57K) HKRL# L
F BTG R HBOR PR, o COD¢« BODs. &%\ e ZAUE RN 43 7575 F] 30 mg/L. 6 mg/L. 1.5 mg/L.
10 mg/L A1 0.3 mg/L. D148 A5 K AL BE T 7 $br eicis i 32 BEALFE T 200 AP0 IS IRVE R ki, 3L AL
73.19%, H:SZRRAb B |5 448 AR TS K AL PR B 74.54%, 54T 3% 1 T E A5 e AR B A Y 72.54%.
98.95%71 74.75%, JoiEif R IRAR UG EEK . A F LR 75K TR SOE B FEANE . BIRARARUE
GBI, W NG K AR SR bR s T BRSBTS T A4
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Py T2HH oG5 TR ATV, 48 BT [N, SR asrtE MR GBI, SERETLT
BUEHERAT %

©JF f& TARB T B g v MR O e BRI A LA RSO @ ¥, JEIASEIL “AMEK” Bug
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2.2. EIRERBERTAR

YA RIS VeI TS S HEBR ) B GBI /KA BR )75 e HEBbR e ) 8 B4, W5 K Ak
B HK SRS BEAAR R, PR SR AR B50E A 7 5 S IR AL BRI B B . i P9 B OB
e BT A A DAL B AN B AL i R o I R e AR SR A vk, s SR AR A AN SR A /R A BB U
Hi, EEAFERIFWL - AR ER, AFRRAALELEOR[3] [41BL e H 57 - e AL [ AR B R AR
[5]. BRWE6]ATKEE BRI A BR B, AEVIRRBEE I PREREE . S Uiy R BIBRER H 1, ALZ2ERTE
YU 3 I S A 2R o 2R ke (7 SR Bk R

23 EIFBEERHEAR

AT, BT X URTETT AR R RAR A T 58 R RFH 2B A it 50 MR 58 Ak B 5 A 8 1 T SRk 3050 — 5 2 v D e B
BERCR I H . A SO AR KI5 RS . FEmEIR b FREVsRIRAE . SN B U A B B A () 55
AT BOM SR R G006 B BRIR AT, PR e A B TN TP (L RRBCR . R 1, F B3 A4k ith & R
BRI KA R TN TP IAARIIE B, SRS b SR S 36 I — S S B s Ab SRS LR B B Uy =8, 32
i TNS TP kR . IUA A5 /K AL EE ] 2 BRIV e VAR MESR bR U B E G “MBR + SRALEREE” .
“AYO + JfbIE + ERUUIE” « “AYO+A+MBR” . “AYO + SRALERRE+ A TIEHL” 2571 [8] [9].

3. BARBUELRF

T KA bR s TR AR 557K Rb BRI , F2 4k T2 IR T HATARHEA BEC R AR ST [10],
M= A bRUEFH R RURTETIARAE, ST 5 /KA BB B8 A 5 SR A4 B AR 1) 50%~600, 35 LA
40%~70%. LLHAGFEAEE 10,000 Wifti5 KA BT, M—% A SRdEFH AR IRTE T AR A A R 1
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Table 1. Construction cost for upgrading projects

1 HK—% A fRERAZIRETRER IR A

e JR—2 A bR B L ZHA PRI T 2B H B ATE R (JT/m®)
1 A%0 SAAUE + LEREE + i AUV AF S A Uk 600~1200
2 AYO BEH + MBR + {heRRTE 600~1500
3 MBR BT + LR 450~700
4 AYO +A MBR + L2268 + A Lith 600~800

4. RiIKI RARBUERBISTH
41 REFFBEER
U5 AR KL 3.2 FIM/H, FALEE T E “AIO + BESEMIIEN” o BUATSAKS kil
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17 TS KL B 5 Qe sbndE) (GB18918-2002)H (1) —4% A Frif, PRI/K) TR T AR R B 22 B U
s, [FIEAYBRBERCR R, HAMRSIT R ARG, B AOKR H R B E A RRIRR AT s hr, &
BB IAAGR, B IEbIET e K.

URTETTARAESSIESS . A ARIE H 7KK BT R WR e VAR AE O HEORAE 25K, FRt 5 A T2 AT bk . U
R T2 2 IH AT A g, 75 R AR A T2 38 n 28 — g i T 2 BUR IR A= 1) ) B 28 (MBR) 1. 20 B2
IR S TRIR L, A S T 2B BIEIR LG, {15 KT 7R BRSSO A R, PRAIE tH /K U Z&0FT TN 1A F5
Fihh, AESRAGAEVIRR R R S e B, RIS AKAL BT RRBERCR, ORAEH K TP I&FF.

4.2. ERREIKRKER ST

RIEIGT/KALEE) ™ 2018 4 1~11 B 3K /KRB IL 245 B FE /KR 85 CODg~ NHa-NL TN A1 TP #-F- 1514
KM R/AME. 0% R, Nk 2 Fin. HRERANZIG/KAE] 2a0i 7 TR K, S TR KK R
W25 JL 2R CODe, A2 3)) Vi il 284.16~581.6 mg/L .

Table 2. Influent water quality
e 2. EPREKIKER

VINIEEEAY CODcr NH-N TN TP
P28 (mg/L) 141.26 47.45 65.2 8.31
% K1 (mg/L) 199.12 91.04 70.53 9.31
H/IMA(mg/L) 92.11 28.9 60.14 5.41

9093 7 % (mg/L) 186.21 59.28 68.69 8.71

4.3, WK ISR AT E S

AR HE KK BL 90%i 25 K (/K R FE R AE NS 3 KK, Wit KK B2 (DU URIT. JeiTit
WK IG B R e Y BRAE SR . SRR BB a8 i TV K Iah i, A X CODg BODs. NHs-N.
TN A TP f¥HHE . HAOK TR K 2R R a4 3 Pios.

Table 3. Design influent and effluent quality and removal efficiency

3. Hk—% A RERA ZIRTCTTAVERRIR AR T, HKKREERE

VN =) COD¢; BODs NHs-N TN TP
W itidkK(mg/L) <500 <200 <55 <70 <9
Bt 7K (mg/L) 30 6 15 10 0.3

ZBE %) 94 98.5 97.27 78.6 96.6

A RAERR 48 B3R H 7K CODg, A1 BODs 43 il A2 %€ 7 30 mg/L A1 6 mg/L PLR, B34 7] =ik 94%. 98.5%,
Wit /K/K i BODs/CODg, = 0.4, A AEAGTEEAF, PIHE A0 B I 38 24 A K5 Y 457 B I () S ff R A A
Jra

HKFEAR F R NHa-N < 1.5 mg/L, TN <15 mg/L, ALFET 2Rt &0 2B ffs e IS pn B R i e, Rl 7 2
TEA AR AL B B A AR S A AL 570, FLORIE 7 2 I 2% (A E R IR o A IR AR B0 Wit 2K K B, BODs/TN
=200/70 = 2.86, T A AEVIEF ALK, FIMBIMEIEA e A

) 2o bk £ EARSEAE MRS, BODS/TP KT 20, AXighriii& itk BODS/TP N 22.2, H:AH 24
VIR ESR . (HHIK TP < 0.3 mg/L, MR EIAF] 96.7%, [F]I % [& BB R B, (R, A VRbr kit %
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Figure 1. Flow chart of upgrading project process
1. RARELZRIEE

45. BIFSETIZ’IT

1) FASAR B3I 5 (RIIH + & FH4R)

FEAR I8 B T A BR T 13k K, 2o i 22 4 A 5 SRR M, B THI = 40,000 m/d; $EFFERFE 1, bk 9 m,
RAFES G, 4H 1%,

2) UM R SO (CRIIH + BT ER)

YIRS e FE P R A R AR M Ml BT R 40,000 m¥/d, ARMIHEIRR 5 mm, % 2 45URIE, 1 4N TARRIE, A
— 2N IS AT P BRi5 K P LLE KT 2,65, Rif2 KT 0.2 mm FITEHLRDER, 18 2 4%, Hh 49
weeEf, iR 4 m, EERE 10 min.

3) AN AR

PGB, WAk A PR SRR ML, BETHIALE 40,000 m¥d, ASMHFIRR L mm, B 3 4RIE, 2 %
NTARRE, 5—%R&HIEE.

4) A0 AR (RN + B&TF)

TR T2 NI A RRIR SR E R AN, SEURE S DO IREHIR, ARk EIERREME. 2
Ji A/O T2 i S BT R, IR AR VR B et 76 S A ALt RE Rk - 389 gk, H5 AJO ity AP0 . AP0
MBSO G FE R R SR DRI, 3k 2 DN RYIEAT. SOE JEEAIK J 1 B IR 18.6 h.

RAMHEZRF P 201 mx 132 m, K 7m, HROKE 6 m, KIERE R 2 h, J5IRHKE 4.44 g/L;
B — I B R AT N SF 53.0 m x 21,1 m, IR 7 m, B RUKIE 5.95 m, /K 115 B 8 h, 5 IR 6.67 g/Ls
U B R AR ) 58.6 m x 14.1m + 16.1 x 6.7 m, iR 7m, HRUKEE 5.9 m, KIVERK 6.6 h, i5JeikfE
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8.33 g/L. FRARKAFILL: 200%; (FAEEAFELL: 400%; 474 BOD fifif 0.069 kg BODs/kg MLSS.d-

5) HTEESE A

B R EREI, FARVPI RS 422 mx 6.7 m, WIETm, ARUKIE5.9m, KIMEEEE 2h, 15
W 8.88 /L.

6) Hrdk MBR it J fi55 15 4[]

B MBR fth, BRSPS 43.2mx 27.6 m, IR S5m, HROUKE 3.6 m, KIEHRE 1.3 h. JEIEEL
6, FRCEEAGR 8 AN, MR 48 1. BANMALEIRA 2100 m®, JSYRIKE 10 /L, b AT AR H
500%. Mg (A 1K, R~f43.2x11.9x6.0m.

7) FELZEE (A

Widl 1 RELR-EINZ ], 32 BT BRI 24 70 S e R 24 A 0 n, RS) 18.75 x 6.25 x 6.0 m, Bl 4 BRI IN 2 R 4
HEMZ RS LRI R4 .

8) TSR/ ERIA + B&THH)

TR LK IERFE R A 15 e K RG0S VR /K 22 80% & /K F AT /NS AL HEAL B

4.6. 7KK R

TR E ) adibrdlug e, HAOKF R E, BABUETERE 4, W (DU)IAEIRIT . VeiLimisokis G
JEARE) HIBRAEZEK .

Table 4. Actual operation effluent quality
= 4. EPRIBITHKKER

H it CODc¢, BODs NH;-N TN TP
12710 6.50 115 0.10 2.95 0.11
1211 5.93 1.19 0.11 4.82 0.08
1273 12H 6.73 1.42 0.11 2.89 0.09
12 413 H 5.59 117 0.11 2.59 0.09
12714 H 6.43 1.18 0.11 2.62 0.17

E&UH

VY1148 B R BB T T H I8 26 1 55 G BH A FR 5 i o 4040 & B R R ik 5 n T (R 4h 5 2018
SZDZX0025).
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