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Abstract; With the increase of discharge capacity in the wastewater collection system of Zheng-
zhou Matougang Wastewater Treatment Plant, the phase I project of Zhengzhou Matougang Wastewater
Treatment Plant was constructed with the treatment capacity of 30 x 10* m’/d. The project contained
wastewater treatment, sludge concentration, anaerobic digestion, sludge dewatering and drying. The A*O
with division point inflow and preposed preconditioning was used as the main wastewater treatment
process. The paper summarized the design of the phase Il project, and compared the treatment perform-
ance with the phase [ project using inversion AAO process. The results showed that the efficiency of ni-
trogen and phosphorus removal was much higher in the A>0 with division point inflow and preposed pre-
conditioning. Compare to the phase [ project, COD, BOD,, SS, NH, —= N, TN, TP removal rates of the
phase II project increased by 12. 7% .22. 17% .8.33% .26.69% .4.0% .9.20% respectively, which
were 96.67% , 99.56% , 98.79% , 98.98% , 81.39% , 98.28% . Except for TN, the average value of
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other indexes of treated water could meet the class Il standard of the Environmental Quality Standards for

Surface Water ( GB 3838 —2002 ).

Key words: division point inflow;
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Tab.1 Influent and effluent quality of the phase Il project
mg - L™
g | | s [ s [ e | i
T K | BHIEK | B | K | K
COD | 480 480 398.8 480 50
BODs | 220 250 210.18 250 10
SS 350 400 351.53 400 10
A 55 45 37.0 45 5(8)
TN — 60 49.32 60 15
TP 7 8 6.46 8.0 0.5
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Fig. 1
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2.2.1 RIS Stk by
HEK A TG R d2 400 mm JEEE 45, 5T +
N 12.75 mo R4 T U g it T A i
FA SR ) RE M, RELAR A B 1k 7K 452 B R FRDT it T T
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Flow chart of the phase I project
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FESEKFT LN & T 6 M AR BN 25 mm
WSE A 1.5 m 8022284 5| AS MHBR 5 Mo

TEAR /K N BB K ST A2, SR ATV K HEG 5
6 4(5 A1 4), 5% 0 =3 250 m*/h,H =200
kPa,N =250 kW, HH1 2 4354550
2.2.2 At M MRS

YIS AR R S st L B 8 & i AR
1.8 m MHZRIEIE R 6 mm, AHXFF—HA TREH 0
T1H. EEFERELPRS TR & B 2 W
K BEIN1 GEFEbRET, WS WA F T 45 5
LT R b

— W TR A U SePRiE AT R A
TRBOKIERE NG K S e, LHEEEZW
T KA I B TR AR I B K, B DT
b ik B A o B ROR 22 . FEEH 2T
R R A A, K S K RS B2 B RD
ROR MG S5 BiFEaiiztt. W TRR A T
YR, P 3445 B B (6] 8 min, 55 H S B R 45
BRI ] A 6. 15 min, RS HEH 0.3 m’/m’, BESUT
MR 4 48 4 B RS EEN 5.2 me T340,
THRE K BRI AR TR AR D K 43 1 45 55
— RS TR 2 RN AR E - 454 L& B
WPIRTE AP 7K 43 B L, Bt - T KR S TR, S
4.1 m,EZH 1.4 m, K858 m,5 083 m, IBHEH
0 400 mm, ZEFE =120 m’/h, ZBEITE, It
PSR 300 B AR &, 457 B ) ) 2 G- DURD RCR 1
KHHEE,

2.2.3 Wit

S M 4 AR 40 m L aE K R K
MR DTTE . K I Ffarhy 3.25 m*/(m? -
h) A5 BEEE] R 1,35 h, il A BOKER A 4.4 m, i
B 0.3 mo SR FH RS AR KR AU = £ 4 K 7R
PR 7 e P AR RN PR <L o BRI R e d =R i
Vel , AL ZEH 4.0 kW,

I RIR(LAG N5 W ) = 1= W ] I (R =V b )|
T2 C/N AN BB, 5K BT, AN 2 UTTE H
E2 3L FAN S IVALLL
2.2.4 W

ST 4 2N, Bt 2R 25 000 m® {5 Y
BFR] A 20 h, BETTFBRA AR VBV I SR 2 L)
Y94 8.2%  8.2% : 32.8% : 50.8% ., Vi H 16
d, V5 E N 3.8 g/L 151 %N 0.9 kgDS/kg-

BOD, , }5 8617+ 4 0. 07 keBOD,/ (kgMLSS - d) ,
[m]9E LR 200% ~300% , oK ek 7.9 = 1, A el
Fe ol 50% ~100%
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Fig.2 Plane layout of reaction tank
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Fig.3 Operation mode
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Sh N 2 a] LIRS B S SR B 8] B P 1R 97
115 4 S B A T B B B L, K A 22, 3k
RIS , R (R LE , B A B R CR AN G, 93K
BT B B PN [B] 30 Ak i 10T G R BEAL 3 i — HE L #w
HER[ETIAE EE , S imt A, ROR R AT
2.2.5 i

A6 JEEAR Y 52 m f JE P R R
Ui, 2y AP, LI — PR IR R TS YA D7 o
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H4.5 m,BE 0.5 m, B IK IR BN = M HE
TR FE I IAE B I v P AR RI 7 i o MR BIL A P
G S AL, AL EN 0.75 kW,

55— 8 HEH AR 45 m (1) JA i A R R v X
UM e, ZEARIE K SS IAFRAY BN T, R KT 4
T
2.2.6  HXWHLE

W SR, NI 6 G A RS S
B B LS AL (5 T 1 #), AL &E N
20 000 Nm’/h, XU K 72 kPa, FEHLE) % H 500 kW,
S RALE ST BOR T Bt by e A2 BOR, BE 28 Sh b T
12 m, [FEM R S SOMLORE T — B 88, o
TERF ISR 25 000 m*/h, JERF <2 kPa, RN
0.55 kW, SERMLR M A S Emiss & g 1
8 BRI ML, FERE T E | 4 B, 8 5%
TRt AU 7 20 2 N EA T X

ATH6 GERHLHFI 2 Gl —HEE, 5HH
4 5. WX 1T P B, d B A0 PR SRR SR
GuiAT TG, ST B3 R AR, T RERICR
TR
2.2.7  ImA ARG IEHE by

AU 2 R R R TG VeI L B R 55T 3
JE 0 2 A RO . BRI DR 4 5 e
[ 5 , R W KB 52, B A i 1 720 m*/h,
Pt 40 kPa, FLAILENA, 30 kW, R4 R 5 4L,
B3 e oA 50% ~100% w] 34

TR 3 GRREIRE R H %), kA
VTSI PG I 180 m’/h, 5 150 kPa, Hi
BLEIE N 13.5 kW,
2.2.8 A RUTIEM

RA RN ITTE L g 4 DRV, BRY 2
JE 3R 8 . PTRBEDX BUEEIX P TTTE X S i
[l 2 g0 AR R e T HE I R G TR A B
87.9 s, ZUEERT ] Jy 16. 88 min , R T TE #B 432 1
iR 7.93 m*/(m® + h),

FERR A E R 1 &, REHEEN
L2 m, 2ERIE W EREEBTER 2 5, 06 H
BN 2.0 m, PIIEMIZE 1 & H.ORSE R, 8.5
HAAR 16 m, EFRGRES GQRH1L &), B8
T AR 100 m’/h, 778 H 50 kPa; 5 BRI ATGIRIE 3
B2 A1 %), a7 RN 100 m*/h, HF R 150
kPa,

2.2.9 'V HEIyEh

V A AL 16 4%, HUA% P 1H RS 15 m x 8
m, {IR K 4.55 m, JEAR LA B R A 3.35 m, V A
PRI TR E (3 H BBF) Oy 6.5 m/h, s i 8 E
6.94 m/h, JERPRIAE N 1. 35 mm, RS REBUNF
L3, JERVZEE N 1.2 m, 1 m® JEAE K AE L
56 />, I AT 5 768 MR K R R E T TR e A
FPREREAS ZR B0 U8 o TR ST B AT, AR BE Ry 15
L/ (s m®) K3 R 4 L/ (s - m®) 0k
1.8 L/(s »m’),

M TRERUBLA K, 25 e 3 VAL 8 st i i gk R
IKHER I TE SRR, PR e R 8 B I ok I /K HE
b, YD — JBEA S 5 3 Ak e A e AR OR
TR MR K AT E ) HE R K5 KA A
HEOR s S B F . S BRAG 50, 3 R HE L
5 AT A R (B AE BT T o ) X 5 K e
FHERICRE T , 3 G S o ok P K HE A 19 5 30068 T &
J X MBI .

2.2.10 i5JeibFAb B R 5

— W TR R A D e 4 AR B
IKIEANE BTGP b FAL B 7 5 EOR S,
TR G, ) 55 60 x 10* m/d ¥5 7K 40 FH A
B AR 60 x 10° m’/d J5 /K BLE 175 Y8 1 1k 15
Jiti, B 200 1/d(80% F K%, £ 300 v/d) 50T
At , 2 B N e R 75 K AL B + Y5 R T AL + 758
TALH) ARG KA B

HIRRAE R 5 6 B0 BKHL, Hh 2 &
HEALHBE Tl 120 ~ 145 m/h,3 G LG kb FRE
Sh 200 ~250 m*/h, B  EI5 Ue B A | 2R 55
B INZIBRFF A . it — SRR AT R S
(58 S b i i, WIS R AR el VR A R & 15
PR IENL2 &, 586770 80 m*/h,

HIRHA RGBT B 160 vd, SR
— PRI AL THAIRE S 35 °C {5 EE B[] Dy
22.5 d, HHLYIREIR R N 41% , JH 5N 0. 85
m’/kg, 15 TR L %K 4. 44% | VB S 77 & 30 672
Nm?/d,

SR FH 8 A7 R DR S S I i , 15 16 AN IREAAR , 5
WEELAE R 16 m Fe K B 20 m(PpkHE S 11,5
m) JHLXERN 2 250 m® EAFTH 750 m’,

o 70 A DR ARSI g BB 4 R SR AL R 4
PR R E SN 4% ~5% P % 10% ~12%
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THAL AT > 50% , KR i db, [ B s 2 75
Ve NN REAE IR 40T A 520 745 REFE ; PR GE IR 46
IR 1 = 10N W& O RGR [ /1 e N R O R
Ryl 280 kW, BEAE T 2 FHHL 241. 92 x 10* kW - h,

HRMACRHE.OXBAN4 5B H1 %),
AFIEBLT 4 G4H, B ELBEES N 45 ~70 m’/
h, T [E 1385 54 3 000 kg/h,

WA G (A5 Vet A B TR LA Tk, A T
FRILE 2 STl G 28 LKk 2 976 kgH,0/
h (RN 4 112 m*, FALJG 1975 8 4 4% Bt
ML RIS IR G AMNE o 15T IR
B IR RZEIR . IEE N OLT MR R TS
TH AT R = A TR AR RIS O R ARb R KR T

SRPLE R AR R 5 = S HE

A TRRAEWE A AEIH TR T, 15
Ve T4k B AR s 5 I AR BE R, 52
EIE A Te e & B P, g BCR R F
50% , TAL RGETCTH AMINIRIE , 2 [ NS — TS e T
b ARG AL B AR IR [BLSCR] 35 50% LA E (75 e
T, B4 RIRS RN 18 700 m’ 5 5% FH G 15 4% T M
B, ML B R 2877 i Ik 50% LA |, 475 2 g
276.48 x 10" kW - h,
3 BATHR

ARSI , —I0 T R KR R 7
KT NSRREAT R B RO A, LB T 00

ST AR IE O (WA 2)
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Tab.2  Comparison of effluent quality between phase | and phase Il projects mg - L'
BOD; COD SS NH, - N TP TN
S N S | | OV I et N SV B | eV Bt | N B | PR R [t

WA |yl 2K | ok |k | 2K ok k| 2 [k AR ok k| 2 |k |k

2016 4E 8 H |123.42/1.13|1.08262.23[13.98 | 13.02 315.52/6.35|5.90|28.36 |0.34(0. 17|4.42|0. 11|0.20|43.50| 9.58 | 9.89
2016 49 H [116.15|0.86(0.78266.90| 14. 16 | 13. 84 287. 68|6.52|5.94|31.54 0. 39|0. 25|4.27(0. 11]0.0942.31 | 9. 84 |10.06
2016 47 10 A [127. 48|0. 84|0. 82[304. 13[15. 69 | 14. 63 302.47/6. 60(6.07|35.10 |0.48|0.35|4.82(0. 12]0. 06{47.00| 9.76 | 9.90
2016 4F 11 H [141.14{1. 14|0.81367.00/17.91 | 14. 62 362. 13|6. 55|6.26|35.31 |0. 46|0.39(5.65|0.12|0.07(49.01 | 9.79 | 8.62
2016 4% 12 A 245.77|1.35|1.00[521. 70/ 16.28 | 14. 93 518.50/6. 70{6. 17|40. 08 0. 48|0.38|6.41(0. 12|0.07|54.56| 9.66 | 8.69
2017 4£ 1 H [391.74/1.33|1.27(799.26(17.56 | 15. 86 828.97/6.816. 16|35. 67 |0.50(0. 47|8.87|0.090.06|62.80 | 9.67 | 8.77
2017 4E2 H [299.29(1.34(1.12526. 13[16. 65 | 14. 68 561.90/6.42|6.19|36.72|0.57(0.35|6. 10|0.09|0. 08|54.45 | 10. 12| 9. 45
2017 43 H [364.80|1.62|1.59(522.29(18.72 | 14.58 615.43/6.57|6.11|38.79|0.64(0.47|7.17|0.10|0.07|58.09 | 9.37 | 8.19
2017 4£ 4 F 1460.68|1.77|1.23(757.90[18.84 | 15.85 813.90/6.58|6. 13|41.86|0.51(0.53(9.92|0.10/0.08|73.85|11.00| 9.28
2017 45 H [273.37|1.84|0.96183.7016.70 [13.93 [663. 43|6.77|5.70{39. 93 |0. 50|0. 32|8.97|0. 13|0. 12|60. 18 | 11.07 | 10. 13
2017 4£ 6 H |183.71|1.62(1.002278.45|17.32 | 14.33 347.35|5.77|4.50{33. 13 |0.51|0.29|5.31(0. 17|0. 16|46. 13 | 10. 52 | 10. 51
2017 47 H |146.53|1.23|0.89263. 63| 15.37 [12.87 [378.00|5. 77|5.73|29. 87 |0. 52|0. 33|3.39|0. 09 0. 14|40.57 | 9.24 |10.55
2017 4= 8 H [152.13(1.22(0.91223.03|13.26 |12. 32 370. 68|6. 616. 16|26. 13 |0. 39|0. 29|2. 45|0. 11]0. 13|37.73 | 10.29 | 10. 66
SEHME [232.79]1.33(1.041428.95/16.34 | 14.27 489. 69|6.46|5.92|34.81 (0. 48|0.35|5.98|0.11]0.10{51.55| 9.99 | 9.59
i E AR A O T WURBOIBRBE 2R A AT B L, B T KOR, SEPRis AT B R W, T

F,COD,BOD, SS.NH, ~ N, TN, TP f{§ 3 [f % 43 3
Fo— 836 0 12, 7% .22, 17% 8. 33% .26. 69% .
4.0% 9. 20% , 4y Wik T 96. 67% .99. 56% .
98.79% 98. 98% .81.39% .98. 28% , Hi /K ¥ {H %
TN AhAT 3k 31 b 3% K P55 BT it A5 o) (GB 3838 —
2002) AR , 56 HA 43 5 08 /K Al U 40 A0 T
SR PR AR 5y, B A U T R R
J&
4 45iE

3 iV K A BT U AR AR A A — I TR
BTG OCRIRTER T, 38 2 0 Ak S b 45 B I B il 4%

PR RRR A A B

SE

(1] BBK, £55 2% 2% UCT 4 BT 2/ T AL N
[J]. %7KkHEK 2008 ,34(3) 145 -48.

Wei Xinging, Wang Xiuduo. Application of multiple ef-
fective UCT process for wastewater treatment[ J]. Water
& Wastewater Engineering,2008,34(3) ;45 —48(in Chi-
nese) .

BELBEEG, A DR RTTKT T
LA M as T ROR [T ], P 45 KK,
2012,28(14) .86 - 89.

(2]

.56 -



www. watergasheat. com

FEE,F 5 EHRT AR A0 T LA THMDL LK iFR

#3345 H10H

(3]

(4]

(5]

Li Xia,Li Guojin, Wang Xiaoling, et al. Design and effi-
ciency analysis of first-stage upgrading and reconstruction
project of Matougang Wastewater Treatment Plant[ ] ].
China Water & Wastewater,2012,28 (14) :86 — 89 (in
Chinese) .

RV RRIHLL L. WIS K AR FR)T AT/0 TR
RERBEE S0 sEL T ] 45K HEK ,2017,33(7)
89 -93.

Gao Yang, Cheng Jiehong,Dai Jiehong. Potentiality of ni-
trogen and phosphorus removal in A>/0 process of WWTP
[J]. China Water & Wastewater,2017,33(7) :89 - 93
(in Chinese).

SR, BT, INALDT , A5 PUZE T L5 K A 2 T )
A0 TLEBUEWFEL)]. ThE4KHEK,2016,32(7)
117 - 120.

Zhang Yu, Wang Xianbao,Sun Hongfang,et al. Transfor-
mation of inverted A>/O process in a wastewater treatment
plant in Xi’ an City[ J]. China Water & Wastewater,
2016,32(7) :117 = 120(in Chinese).

BTt IR, I G AE. Sk ig KT R R
GEi St S T RCR [T ] b I 25 7K ROk, 2016, 32
(15):26 -31.

Li Sheng, Hu Xiaodong, Xu Feifei, et al. Implementation
and application efficiency of aeration volume control sys-
tem in Matougang Wastewater Treatment Plant[ J]. China
Water & Wastewater, 2016, 32 (15) :26 — 31 (in Chi-

nese) .

EEBAERE(980- ), %, WHEEA,

it ORI, R NHOKAE B
et A

E - mail: tju_liguojin@ 126. com
W B HA:2017 - 09 - 26

(EEHSI W)

(2]

(3]

R 1], KAFEAR 2014,40(8) £ 107 -
110.

Wang Shunhe, Deng Shenglin, Jiang Baoyuan. Operation
mode and design of multi-mode A*/O process[J]. Tech-
nology of Water Treatment,2014,40(8):107 — 110 (in
Chinese) .

EFEA BRI, KA 9K D {5 K b B B AR
— W LRSI, P E S KHEK,2013,29(8) 52 -
55,59.

Wang Shunhe, Guo Shuqin. Design of first-phase project
for wastewater treatment and reclamation at Tianjin
Zhangguizhuang[ J]. China Water & Wastewater, 2013,
29(8) :52 —55,59(in Chinese).

2RI, TRIE. RYIDE AR TS K AR BT ) LA T 5 A
WKLT]. AP EZKHEK ,2008,24(24) .28 -31.

Li Chengqgiang, Zhang Hong. Design and commissioning
of Longhua Wastewater Treatment Plant[ J]. China Water
& Wastewater,2008 ,24 (24 ) :28 —31(in Chinese).

- 57 -

fEE® T ESEA (1981 - ), 55, REVIWREE

N, Wi, RRTRRIN, M TEKAEE
TR AR, B LR —5F

B2 T A TR ) AR 2 I R
F BT — 4 2 T E KR W 2 T,
E — mail: johnason80@ 126. com
Wi HER:2017 - 12 - 21



