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Abstract

In recent years, the treatment of rural domestic sewage has attracted much attention and created
broad market development. The characteristics of rural domestic sewage in China are summa-
rized as follows: small scale of sewage facilities; much fluctuation in quantity and quality; difficul-
ty in the collection. Rural sewage treatment experiences are introduced in Japan, as well as
thoughts and discussions on sewage collection patterns for courtyard and villages, effluent quan-
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tity and quality, discharge standards, and treatment process, on the basis of experiences from Ja-
pan and characteristics of rural domestic sewage in China. The article also introduces the project
on engineering practice of sewage facility and supporting pipe network in Shuili Village, Dahua
County, Guangxi Province. The total investment in the project is 2.3038 million yuan and the scale
of sewage facility is 120 m3/d. The effluent should meet Standard B in GB18918-2002. The process
mainly includes media-enhanced A/O and constructed wetland, and the operation cost is 0.3038
yuan per ton of water. The article also mentions some suggestions on rural domestic sewage treat-
ment as a summary.
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1. 5|

HTREKASATI S Z o4, FEOR 2 ALHRIER B AN, RN EAEEREE[1]. &2
2021 4F, ARAAETETSKIGELRAN 28% /£ [2], HACR AR iE 5 K B4R 1) 77 AR ik 67.7 12.~90.3 420,
A F 75 7K B HE BT 3¢t A 0 B 855 1) R L8 S MR RT b 1) 17 T AR BB AR R A A7 3R B 15 B A fe R3]

JCESE,  H e R b 5 OBUR R B AR RS KR BRI, ORISR AT shit ) o CEERFIE
BRI “T=107 BRI $RHE) 2020 4, HHE S A SRS BRI IR 13 A, IERBI R A A
TG AR F KRS . LI LIRS B4 £ NIRRT I SRS, i T R RN N B8 16 1730
B CRATANBREERG =T8I AR« CRRATG PR BEBUR AT S THRID S5 RSO R A AR S
HEAKEEITE SR, HARMTS . OREERE AT I, R RIS AR BT B RT TR A = .

2. REIRFEREZKIER

WERKN 38 NEEEA, SECRM ARG KA R A: 1) SN, 2016 4, REAFRAD
R ) B ARAT AN ER B 5143 ) 8. 200 ABLR, 1,200,117 4>, 45.9%; 200~600 A, 901,355 />, 34.4%:;
600~1000 A, 327,543 >, 12.5%; 1000 A LA, 187,822 4, 7.2% [2]. V57K &EAR¥H% 0.1 m¥/(A\-d)it5L,
A EHIE 1000 A ESRF H AR KRS 100 m®, BI: 92.8%[1) [ SR A2 3 175 7K &b B 58 e A0 A4 7 i~
B, 2) KEUKEMSIR, H. BABKREOC. B LS OREEZER A, Wl T4 FERE&. v
K, W EFEREA. YRS, BEEAKREH. AR EBIGAOKE. ROARE, SE—RKAKFEK
BIBIK[4] [5] [6] [7], RERAMERISM S, 5T, Pelk. Ped>Im, slitis/KH. HERREER
KZES5. 3) BHANEE, HH5H0mEl. RN ZAHEEER, =8 MK, B5E. W SekiE
KT BEAG —, BARERATREAAEZ MG, BB R K.

3. HAZWNABEER

H A B X35 /K AL B 3 /NI R /KIS AL A VEHE K S AT RS Sl
AN KBS, IR CRKIE) , EEETOVEEZEE, ST AN DA &S, BT
1000~10,000 ARYIX 4o 5 7K Ak PRt AL B A VE 2 HEAK . KBRS K Tkis K MK, SRIEA 1L
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P WA FRAEIE 2Pk B A KRB . IREBAIFE T2, 2a Rk
DUERE— DR A BR8], it e da 445 B - (A N T T AT

LA TEHK T, EIE (AR, FEET TR, & A D#UEE 1000 N5 4 BE
FEER R . J5KABE B EAERAE VS 22K KRS K. BEFMIEAK. WK, RAKNTE
A REDERBEAES T2 RENFA TS SR FEEEE T2, Bk asE< T2, B
BTSSR T 2[9], S F s 4 HE A A 9 TTHT A

FAESO, G GRGEEY , EEWITAWEY, EHTANDEERAEEE . R, 1L X550
DME R T 7KGE 1) 40 B X o 75 AR 60,455 A B DA R e SR B AR 5 T K R /N B o AR L A 3% s 242
B it o 1T A HE A I TS 7K B R H Y AR [10], BIAEAE FH i A 48 S o0 AN B SR F A A, 4Bt 2020
SR, RS KA RN TR 1175 TGN, AN 9.3% [11]. A4 NSy H T A B vl v5
K B AR R F DR )32 P R P T A B S8 5 KR AR 35 AR HEZK 1) & IR A RS [12] o & IR i A i
IS INERI I B VTS Y A AR I — AR ) T2 [13]. I L8R, H BRSNS It 0 B TR B35 A v ALl , ] 4
RUONPRENT AIERIE A T2, LA SR AN LA A S R I A T2 [14], TE& R0 m 2 ath
L KK AR R, ik p(BOD5) <10 mg/L, p(SS) <10 mg/L, p(TN) <10 mg/L, p(TP) <1 mg/L
[15]. ZX A RE St SO 4R FE A 9N N R i B AR Si2 it A da 4878 1 A O T T A

B TR IMEAR AR, FFENR SR TIALIEE L EENLE], 2014 4, HASET
P15 K A B ER ik 2] 89.5%, ot 100 5 N HBL ERRIR T Chak 3] 99.1%, 1A /T 5 73 B/NAR J R
FrbIX, V57K R A CIA R 76.7% [16]. F& N DRSS,  H AW /NEUE T 7K Fllod F XIS
E 28, SR8, ROV EHKFOOE R XIS E AT BN . BN, A i S0l i@ f X 3k
BN ERR . JRAE B 2.

HHARM, RERMNAGGKIGEEEERER, BE2HE(EIEXERETN)IER KA 7 H 5 Hk
PRifE, (RS KRB TSI, B T2, TR ARIY B IARAE, ARG A R A U VP4l A4
R, BEEVSHIAES, USIAEEHEHR “AAT” o “NEH” o “DEAMT L C“IEARTRY L “HR
KB HIILG

4. RFEFEFKGENEE
41. IWEER

BT A TG AR N A W5, IR S IR F5 K K B8l HEZK A B A S AN 58 4 Ui
H, ZPFRERIFM, TR T B ks K B g Ab B B A B A SR UE S S A4
V5K & IR
4.1.1. BERRUNER

RS AT KA N 5 BT A At e, BB K R s . B (R ) TR SR BT BT A
B PR, BYkisK, P E N BRI M AT B 5K TRIB TR . YR B ek (A 1).
TFKE BERE P 4 P SO AR BB P TR N RS I o R SR L WU S5 7 A K 8T s v /K IR B L vk
S it N S R v v

4.1.2. FHEWESE

© NI KA FEAR R

Xof T PR AR5 7K B A (<2 km), K& P s KIREE fS, B NSRS KA B] ). IR0 R
BTG KA BB, BTG KA ER ] AR, B SE R, & 5 T AR
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@ FHES AL B

FEREBE SR BRI |, 2% PR NTE R )Y, RS /K SR i B4R A BRI BEAT AL PR . 3& T
FEfESE . N EAXT SR AR o 2R S P A IR BT 5 KIS R AR BEAR R IO/, HEK B L AP Bt
i W NYED

® . 2 EElE B

R B 5 KW Ja B 51N T5 7K Ak BBt BIORE AR DX 0 B3I SR 8 i ) 22 7 15 7K A JE B WSC B ik it
AR TE G NG K A BB HEAT A B . 2R 2 0E Tzt XN Y B AR B R R R 2
FUONE <50 N), ARKTTLVE R, BTG5 K A0 BB AR X PR A

Ak

REF BT W5
BB
T B

A&RISK | %@Fi%f—J
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Figure 1. Single household (yard) domestic sewage collection pattern
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4.2. IKFRIKE

KUK B BARYE SEH I A 45 R . B s = i, B4 S KB, B2 U rE.
DXL 5 A6k B 25T H B8 (B8 X BT RAT TR R bR AERf o2, FrfE 8 AHSCHIE . ARifERS, 2
FALEIARATET (O R AT KA BRI ) (A7) E

4.3. HEBUATIHE

RAEHERT 25, TCrEHE % AR . 2018 4F 9 H 29 H, &I, (E@H A TH
BRI, BERE ML E M7 R A TS KA B HE RO RE, HRT, KA (IR IX . BEET) CRA,
A HEBARHE S PR B = S, $%HE N S I Th B XA SRR X . HL K 1 ZRINBEX . MK IV 2K
PARIORE X 0 BT, S b KBS — 2 A 50 B ARr#E(GB 18918-2002)AH4F, ks /7 Rt pH {H
COD¢,» BODs. &%~ TN. TP. SS. FKMHEFEU LIS AT AR T 2R,

AR A TG K A B e ) HE SO HE G AR R L, ANTTE H B R, ROARYE R E R X
K R SERR L R b ] B R S8 HETSObR e . HETSOPRUE B K, B 2 B “ s, HAR” Mg, H
ARV R ] FH SR M DX BB 225 R /K BT, SR P AH L P VR 7K 5 A 4
44. HIBTZ

WA T2 REDE. REMSE, Bk 28N, Bk, AIO. AJA/IO. SBR. MBBR.
MBR %5, /EREEEAE AN TR, AN THEZIE. LHisiE. Amfaeis, Wb L2081 Flbk,
YA RCR . HE R s TR R T E R, AR, A, AEE
KRB BRFOR M DMRAE X 3E KI5 Jemik A B K
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CEEHRRHAOKT . BiBRA . Prhiige . s gESE N R, ST HESERHERE — 2 A 5% B itk
(GB 18918-2002) AT FE, V5 /KACFE W I s BOR A + ABIRA AT E, EMRE, ESNH. &
B EBRAHAH > Ny P, JRAESBORMEAL SR, A SBATBRAEMBI A S4e Bk, A9
BRAME S B G LR E S . Prohdi 0 2 . AR B AL AR TRV KBRS, A R G RRARE TS R E R
JE REFE TR 1B 4EZIRIFAC[17] [18] [19] [20].

5. RHFEFBSKEGENILE—LU BXUCEREFZ KA A
5.1. AN

TP RACE IR 2 K R A BN, BT aKmiiis. WH Seiinn, SR ER
SR BRI, BUROBR, AR, 5K A SR HE N LKA, 6 JE A0 A ASERAE KR W K 2 s R iR
o T0H RSN TR U AESE. NR SRR, R HKZS A EEE L.

5.2. itKERKE
5.2.1. &iKE

RIS A SEPRIEE LS 5R, TREBHIRS AT 1200 A, S8 PaR sl & A m e R A 15 H K
JEZN) (DB45/T804-2012), 454 4 J& R B AR TE SR A A TR, FZKE#EL 120 L/I(N\-d), V5K E%
HY 0.80, BEANFEHM=AMAREEKN 96 L, {5/KKERI0.90, 210 KREH 1.05, 1HEE/KIMNERH
HEB A G 15 K &y 109 m®, KbV #R A % 120 m/d it
5.2.2. &iti#KKR

HR A 24 1 A 55 7K 1 S B HE FORS 0ANAR S K G 300 H Wt 3 AR B R 22 1.

Table 1. Design influent water quality
= 1 iRk R

FER COD¢ (mg/L) BODs(mg/L) NH3-N (mg/L) TN (mg/L) TP (mg/L) SS(mg/L) pH1HE
KR A A Y 150~350 120~200 20~40 30~50 3~5 150~350 6~9
BEHRE KK R <250 <150 <30 <40 <4 <200 6~9

5.2.3. &t kKR

TUH HKHEN L B AR K A, BRI, 4% 8 RN AT KA B R FR R ) (1R4T)
AT HIE XHRT T RAIRE T 4000 H 75 /K A0 B 5 (B ) /K HERCR SR HE I R R ) (RE3A bR
[2010] 1215 )RR, V5 KALB B H /K = E K FUR FRPAT (TS KA BT 5 G HE iR #E ) (GB
18918-2002)—% B ik,

T H B KK B L 2.

Table 2. Design effluent water quality
= 2. WITHKIK R

Ei=pa CODg, (mg/L) BODs(mg/L) NHs-N(mg/L) TN(mg/L) TP (mg/L) SS(mg/L) pH1E

etk <60 <20 <8 (15) <20 <1 =20 6-9
(s SRR > 12°CIRIFEREERR, 55 W HEAKE <12°CH IR, )
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5.3. iSIKITEEEM

Rk T K A R il £ T B ORUE AR BR R, F%BR “UETS IR WIS IR BRI, AR TETS KR
RUSERAEETGK, KRS INA T2 5 B TE .

IKIIRA 2 RT3 K i, B Be & HEK BTG/ R, AR AE 2~5 DMK AL, REREE W 75 Yok
wom. R BRI BRATEK . CHORIEA BUREETS K, K DN110 2 5 B BRI T S HEK T,
JUETE KA, D5 BRVE. IRME . BEARISUK, MR KA B EE, FL{8 A DN110 A 54
LIR(PVC-U)He /4 2.4 km, JUHR DN110 #7894 %) DN160 #2778 e gk N ik &3, JLfiiH DN160
TR A ZIHPVC-U)EE 4 1.8 kmo A3 /K AR RAT [ & B AR H, 4580 HENE M.

IKTIRT S BEAR BV AR, ARG KAE B E R Rl seal |, EMAE W 2. M A EE Yo
HFERH R CIHPE)MEENR S, i DN225 % 24 (PE)MUEEN S5 3.5 km, DN300 % 2.4 (PE) XL
BEW S 0.5 km

Figure 2. The plane layout schematic diagram of sewage facility and supporting pipe net
2. HREREREEEMTEREE
5.4. {SIKALIER HEIELE
22 (MK RE) (GB 50014-2006)i5 /K AL B FEIIZR, LM%, 565 H e
o SEBRE L, 5 KA BB B IR E K SIS A PEZ) 200 m, s AL E LK 2.
5.5. {SKAETZE
LRE BRI TIN AT 564 BRS8N FEIE S HERCAE TS TS AOK K & b3 Btk
bR, S5 AT 2R A . AR T BT RGeS R, A IR, SEE R
f R, R EARGS R E R R A0+ EAANTIRM” T2, Z L0 E e ikis.
AT RB AN, Bk, TZRAERWE 3.

ERLTEYIN #7+ IBFRHER

—>| MRS [ T REK R > 1758 > Uitk AL —>

y
y

Figure 3. The process flow diagram of sewage facility
E 3. kAR T ZRiZE
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N AJO RIS TR EE, ARG K A R Gedn Sfar i e 0 SAR B, 78 AJO MRk 4 A3
B A RAEY KRG AR, IR TEEY) 515 K AR TR, BORL S AL 57 S 454, kS N 9150 mm.
BRI AUKEE 8:1, HROKIMFREIIE 12 h ity AR LxBxH=125mx 6.5mx 4.0 m (5l
M IS, ANATREE A5

AT « FATERAERA LB + F7EERA TR A 77, %R BBk ) S K,
AHAEBRAE 58, IR RBESOR G, fEORIE HAGEFR RIS, w8/ AR . (@RS Lx B x H
=18mx6.5mx13m, RAMAMRE 2K, HEERAWA, MY AT

5.6. ZFFARIEMN

A TFEE M7 140.60 Ji6, T5/KAH e H % 39.73 Jion, W& % 50.05 iot, HX
% 230.38 Jiut, (HHLIEAN 600 m®. BATHREEAALEY. AT, WA HIEY, BT 0.3038
Toime. P KA TG T AMESE, R 1 CE ISR ], TSR A T2 S s Al A ik T2
Eb, B HbTHRAEE K, (HRTORIE KRR e kbR, HIBATRE; S5 aiiERyE T2, vk 5%
B, Promrhie 12 AREEE AR S KA L, SRR, B —@rdiit.

6. LHitMRE
6.1. &it

A AETG AR B NS IR TS, KPR R ZAE SRR, MR R e, IR EER
FIERAHEK TN T, R R AR, PR RN AN + ASAG T, | IR B KR A
TG /KA B Vit S B8 W TRE B SR W A + A T2 RIE KR e B b7, 1247 P AR,
FORAMERTE S AR LR i i gE 2. AR BRI TETG KA L, &R

6.2. RE

HAT, ARAEFEGRKBEMRIER . P RESZATE, NIRRT FRIE, R E I i,
LR EEE TN, RRBUF £ TTHElE. KPS 50K, RN NE
WG . 2 FHRMIEOLIRE .
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