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Design and Analysis of a Rural Wastewater Treatment Process in Northwest China

SONG Chengming', WANG Chenwen’’
(1. Shanghai Municipal Engineering Design Institute { Group) Co. , Lid. , Shanghai 200092, China;
2. Key Laboratory of Resource Environment and Sustainable Development of Oasis, Gansu Province, Lanzhou 730000, China;

3. College of Geography and Environmental Science, Northwest Normal University, Lanzhou 730000, China)

Abstract Due to the lack of wastewater collection pipelines and treatment facilities for rural domestic wastewater, a large amount of
wastewater can't be effectively treated, which seriously affects the rural water environment and the health of villagers. Based on the
analysis of the quality and quantity of wastewater water in a rural village in northwest China, combined with the actual local conditions,
the most suitable wastewater treatment process is selected, that is, the intelligent integrated wastewater purification system of
" pretreatment + AO + membrane bioreactor (MBR)" process. The operation results show that the effluent indices can stably reach the
first class A criteria of the Discharge Standards of Pollutants for Municipal Wastewater Treatment Plants (GB 18918—2002) , and have
the characteristics of simple management and high degree of automation, which is suitable for all kind of small-scale wastewater
treatment. And it has certain reference significance for the wastewater treatment inrural areas in northwest China.

Keywords northwest region rural sewage analysis of water quality and quantity process selection ~AO+membrane bioreactor
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Tab. 1 Water Quality Indices of Typical Domestic Sewage

el COD,/(mg-L™") BOD;/(mg-L™") SS/(mg-L™") TP/ (mg-L7") BA/ (mg-L7") TN/ (mg-L™")
[ 1 000 400 350 15 50 85
el 400 220 200 8 25 40
ik 250 110 100 4 12 20

F T M AN AR 15 2T A 45 R R 2R AL, FR IR 7Y
AEWAE TG AR AE BT B K RS RO A 275 0 X TR

Z R KA B 3E K K BT, 3 3 4 3 v5 UK
AEERTBEHEAKOK RS RN SR 2 s

F2  PYILHRAI TV K AL BT BT K K B
Tab.2 Designed Influent Quality of Some WWTPs in Northwest China

HIX COD.,/(mg-L™") BOD;/(mg-L™") SS/(mg-L7") TP/(mg-L™") BA/ (mg-L7")
22 250~500 100~250 150~350 2~9 20~45
Gl 310~510 180~275 80~ 170 3.8~6.8 29~38
W% 180~375 135~200 160 ~400 2~6 15~40
AWK LIRS, NS X 4 kR k3 PR,
KUK, 5K A B A B R RE D BT B IE 2.2 JKESH

U, B0 AR A 1 15 K Ak Bl 1 KK B

W TG K T 7 i e AR B Sk
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Tab.3 Designed Influent Water Quality

JKIEIH COD,/(mg-L™") BODs/(mg-L™")  SS/(mg-L7") TP/ (mg-L™") AR/ (mg- L") TN/ (mg-L™")
Btk 400 200 250 5 40 45
FHH 32 R K HE Bk R it sy N 1 A i F M 25 i) 80% 5.,

HHK RIS R L, ATH TR S XN, R
BTN F R K e b o0 30t B X R /K e iR 47
W IF456 G i PR AE AT B TE . IR (=S4
JKIEIHHIEY (GB 50013—2018) Fsk | 3454 ( hdt
iy DA A 16 5 7K A BRE AR A5 R ) 1 A A A FTHEK
YRR K B A R A Sl X A A T
ST, A A T H At XN 38 A4 3 V5 K HE L 4 60
L/d 18, -l 2E AR A K bR AE S 30 L/d, BURF &5
HLIE BT N2 FHAKAR IR 60 L/d, HEZK B 4% FHK &

A AL A AT T B B A T ST ABR A R A,
BIZA NP AR AR KR ZIMEAT T, AR,
A AT TSRO Al BIA FFEMLL
K NE R HECE ROREAR . 2l 255 04T,
AT K SEAE N D NS 15 K e
& FERENDE R, N TR, R
W& BFRIKARR R T2 Tk g,
T RIAR I H B3 15 K HE R 72 1000 75 7K HE R (Y
90% 5, e A8 A G K UNER 4 PR

&4 THXAHEGEH K5 K

Tab. 4 Demography and Wastewater Quantity Forecast in the Project Area

miH 1 IX 2R BURHLIG ke At
UNEESTVIN 1 640 460 70 240 2 410
75K/ (md7") 88. 56 11. 04 3.36 11.52 114. 48

AL X AN OZ R 4 A/ A

3 BB IEZLESHR
3.1 HkKkBErAE

5 7K AL Ll H K K SR A S B TS K AL Bl
AEFRSE K B B 26 1 B KA B ¥ Tl e S K
WA BN R K B T K HE bR o . AR5 5 H 7K 4

FafAb KRR S A 25 K, B T 50 7% R4 i K
IR, 7 LA 77 K AR RN X b K B 75 G, 4R 4
CWERTS KA BE T 5 Y Wy HE bR 1) (GB 18918—
2002) , 24t 7K AR 3 S5 S K R — f8 [l 7K B
PAT—G A b, BARH AKOK SRR PR A0 5 iR,

&5 AIH BT KK
Tab.5 Designed Effluent Quality in the Project

K H COD,/(mg-L™") BODs/(mg-L™")

SS/(mg-L7")

TN/(mg-Ifl) AR/ (mg- L") TP/(mg-Ifl)

Btk 50 10

10 15 5(8) 0.5

T RS AN KR > 12 C IR ZERIRE AR , 355 B < 12 C I A9 FE 8 b

AR K A 10 2, o oK (8] A9 7K BT T
T IS KRR AR R BT 2% K K BT) (GB/T
18920—2020) , AH L ¥ 9] FHZK 7K BiAs 14 BOD; <20
mg/1,.SS<20 mg/L A& <10 mg/L . PH{E=6~9,
157K AR B K AT RE W L rhoK BT 2K i DA
K B HTAS 75 BEAL BRI 55
3.2 FAKAEIZLILIE

SRS KA b AR TR T KK /N B R
s, 5, AR X S R5 K B HECRRE
FHZEREK HEBAR AR AR, PRI, AR5 7K Ak

P20 AR 4 35 K B R R R BB SRR R
SELSO LR IR LR LA (1) V5K AR AL
FBOR T By A RE T 98 5 (2) Ik — IR 5T
K IBFT 0D RIAL BT 20 BRAR R B A 5 (3) 7™
Yo i AR, FRAR TS JE AL P 2% 5 (4) ZEARAT TR B 4
PAEERTTE, AR LA AT A N AP TR,
PEHLLT 3 Fh T 2R AT HEE (3£ 6) .

H1 6 AN, J5 R — i AR D TR AL
Ji ARSI BT R E K ATEE | A SR
1 (EL A B iy 5 7 8 — o i BN | s 9
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Tab. 6 Schemes Comparison of Sewage Treatment Processes

PE S TR I
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BT PN BR BN

TR AR LN PN —
BATSH B 7 —
T bl B Bk

b PR S T b Bt —
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15T 2 L z
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Tab.7 Technical Performance Comparison of Two Processes
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Flow Chart of Watewater Treatment Process
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Fig.2 Module Units of Integrated Watewater

Purification System
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Tab. 8 Actual Influent and Effluent Quality of WWTP

i COD, BOD; sS ™ HA TP

HEK/ (mg- L) 294.0~352.0 146.0~205. 0 165.0~228.0 36.0~43.0 31.0~40.0 2.80~4.50
PRI/ (mg-L7") 321.3 176.2 192.5 39.7 34.1 3.80

K/ (mg-L7") 32.0~46.0 7.0~10.0 6.0~10.0 10.2~15.4 4.0~5.2 0.30~0. 50
K IAME/ (mg- L) 38.2 8.4 7.8 12.9 4.8 0.45

FH/ANABE — A5 K b B R 5

(2) LR B FIRA VKT A 4E A 254 50
LN E | iZA R AO+MBR” T. 28 fie— &4k 5 /K
WP T 22T,

(3) T 2% FEHE fin 55 b 15 e, o fe 3
B MBR 535 %€

(4) Z— A T5 K AL FE T 25 hb BRAR A V5 7K HE K
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