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Application status and model types of three—compartment septic tanks in rural toilet reform in China

ZHENG Xiangqun, GAO Yi, XU Yan, ZHANG Chunxue, WANG Qiang, WEI Xiaocheng, YANG Bo, CHEN Peizhen, LI Houyu, LI Qian
(Agro—Environmental Protection Institute, Ministry of Agriculture and Rural Affairs, Tianjin 300191, China)

Abstract: A rural household latrine with a three—compartment septic tank is one of the recommended models for improving toilets in rural
areas in China. A three-compartment septic tank is the core component of a rural household latrine, and it is also the most widely used
fecal treatment equipment in the process of toilet revolution in China. Based on the application of three—compartment septic tank in rural
toilet transformation in China, this paper analyzes the common problems existing in the practical application of three—compartment septic
tank, and defines the applicable scope, advantages and disadvantages of the current types of fecal sewage resource utilization and standard
treatment technology; the last of these includes prospects for rural three—compartment septic tank technology. This paper provides technical
guidance and a future development direction for constructing a three—compartment septic tank mode and a theoretical reference for further
optimizing the technology that utilizes fecal pollution and standardizing improvements to toilets.

Keywords : three—compartment septic tank; rural toilet reform; black and grey water; manure resource utilization
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Table 1 Standards and specifications for sanitary toilets with three—compartments septic tanks issued by the state and local governments
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Figure a shows the cumulative number of sanitary toilets and the proportion of three—compartment septic tank toilets in China from 2004 to 2017;
Figure b,c and d show the number of sanitary toilets with three—compartments in the eastern, central and western provinces in recent years
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Figure 1 Total number of sanitary toilets and three—compartment septic tank toilets in China from 2004 to 2017

—212— http://www.aed.org.cn



FRIIHE, 55 « =A% AL S AR TR IR A A S0 v i) R B B Y

20224F3 H

R 1T HAE A i X AN [F] 48 3 [0 A7 7 3 25 57 (P<
0.01). ZRHBHLIX, )" ARAE TLIE MHITAE =8 f2e
ot SR A SR T, B 2017 4E )R A Rt
BGA 1 354.4 J7 5 HRER X, VTG 48 =A% Ak 38 b A ik
o, RITIE 457.6 J7 )8 VEEBHLIX, BR T PR H: 5
FIR XA, FEA A8 1y =6 Ak 2 el R 00 i A1

Z 3% Jp B 2t X 2003—2012 4F ] F [ s 23 -
P 8 S0 R 28 A AT 2 B, R0 45 1l [X RSO iR 250 1 A0
R 28 20 Y M 22 5RO XU R BB K KR
4155, o PR F R &K . Sk ARSI
BT 2006—2015 45 3 [ F A LA o By ik J& 3R BOrn 2%
IRFEHL, 45 5 0 R TR AR A 1A 0 i e A 25 S5 2R A
N AB TG A TR I B ATS A A 3 B DX I G A 22 5
T A NG H H G R b X 28 KOG, AR ek
Oy %) W BB S R P B /DN, L PR R £ IR A U A
DX, b A 5 2%, O AR, S R AR e o
Wila o B, Ak EsH P BUIR T 50 0 A I
FLAE P 7E TR [ ) AR LR R 7 A b X 3 26 Ml X 4
Z R IIEE R 30 CA A, HAFLLm a4 K, 38
7K B o3 A ma 22 b /D (REOK B R [ V9 2 s 0,
L2V b Hh XK R K ik, PR, A ZR A VKRR K
25 0] J S B = A% AL 2 b LA AE R [ YL AR b IX
#e
1.3 =482t N F & DL A () R

AR =A% AL 2 Tt 7E 3R AR AN O A B a5
AR A8 = A Ak 3t A 17 FH v B (] R A
2019 4% [ 55 B A b Ao IR B 38 3 T AR K 41 75 r
B VEBR S A R B, SR IR A AR IR
KB AT R ) 20 H 38 1468 58 A it ] B A AR T 5 3
K CHEAURE AR LR AT  EL A J1 b X =A% b 2
JIT RN o 3 2 [n] SR HH B 422 5% 28 38 el ol o o
FUE R H 8 AT
L3TARMAERR L

CARMS P o) T3 A R ) R e =A% Ab 288 b 1) A 02
B15 m' HE ) KR T 04 7= AR =A%k
Fqh 1Y BB 1.5 m e S BRAE A B 1.2
m* ZE 45, NI T PRAIE 365 & e BRIt ], 3 B0k 3%
R K R 3k B (A TE F A T A 25K ) (GB 7959—
2012) 451 o T340 AL A U S R A S B
IKAETIAA S o HRIECT /KB DA 35 E)(GB/T 31436—
2015) FRUEZER , T /K B AR (5 | BEAH 28 /K i —
4~6 L, ek 4 Ly wpoK it fag N B H 5 ycan il i 47
TR, —AN 3 0 Z R4 H Al =42 60 L i i5 K, s

http://www.aed.org.cn

PRI TS 7R fL 263t 60 d (=AM ) o 45= B4 s ], DU
T AR ZE D 3.6 m’, 8 HETE 1.5
m’ 2.5 m AL A I . A AR 1.5 m’
(AL, 2% 7545 B I (R 7E 25 d A2 47, SRR B 384
T E A R AT 225K, 40 T AR5 | & AR
TR XU o e BEE T5 I H i is 7 U P, B Tk
FEMASBUL /N, AR T AR SR BT AR AR
AR LRI AR IS S DATTREAIS T e ) S
P SRR P i R Ak o
1.3.2 A3t Jo B N kA

Ak 26 b o A S R AR A S A2 L T
JEAPRE B T2 RN BB SR HR T e s i fh 2
TR, MR R ) Ak 3 b | B R AR A TR 1
FE3 , B T A A TR E A AR I AN 2
AR L, AR 2SI Y AR 7 T SRR AR T
B WD T 5 5 s e ), {H Ak
RSt H K B IR AT IR AR A, IE Ak, BT RS
A W 4 Ge AR A A A B, TR AR o
A lb F= Ry NIRRT O Al 2 R S
fea&st = i, BRI IBUR TRITI N 3, &
FCAREE Ao, D 80™ 5 DL B B A A e
U, A Ailk R AR A, A7 A A 2 ORI S , 20
FESRME S AR = R R A AT 25} DD JER R
FHE, A = AL 28t B A T, SRS 3 [ bR oK
I 2019 4F 12 A 40 59 CAE S DR ) HGE , R o X 3
A TP AR A A% 2 1 400 JC, (H LSS
& —E A JE 600 IG , 3 BOK BT 0w i £k 35 3t s B3
e RO R IO A 2 A T R R R
JE G G Sy B VAR R R IR i B e iR 4 ke
TG IS A ST .
1.3.3 7 T o ek LA PR IR

AR AL M T R O Y AR ER T . A
A28t AR B TG ) {H B T TR R, $ 3
AR T W, ok IR R . A 3 e
O G A P R B, A B LR B R =A% fb s b
2 BT 2 AT AR Rl R, 3 4 = A Ak 38t h T HUR
RA 2 S EE S BT B IR AR R, 5%
M e 1 P D R = A R T — R B iR
B TR U S AR et R W AR A ey, — 2
b7 1 3 R B R Bl A B R AR I A TR AR
Jn 2 e e e A B A A TR AR E R A B
SRR, S 30 T A N B bR AR s
TBAMIseZ Ll P | 26 R 53t T BG4 g i A 7
—213—



MV GV FRBE 2740 - 55 39 4 - 5 2 ) - R B BB R L )

e, A, E RS A B A 8 TS S 5o, A&
LRI S, PR IE T Al kAR 32 [ A v 22
R, RO B S B AT P B £ T )
g,
1.3.4 2875 40 BiAL B R 2Y

S B AR A U7 T By, AR 43 Hb 5 A
AR IS, — R R 3 i B, T 20
T RS B AL BRAL ) R, Ak b R A 2 S
AN FRAEHE 55 5 R A0 AR AR Gl SR 1 AR B PR T
YL BB R, ZRE vk U o X i R R
(IR 3, B 43 A Pt = A ATt 1) 7K EL B2 HE ik 2]
JE FEIZRKAR X PR B 3 V5 G o AR AR SR STV
33t 7K 29 36% HH2HE AR L3, 8% A4y H 42
HEA KM BT, 38 CHB 43 1l X3 oK g 7 ol ) 19
FES AR TG, 2875 3k A8 FR) 45 ) 2 T4
HLA A il 4, 8 TE IR A A Jr o ,
FRIEAC P F B T R B % 275 I T A A R
FEEGCHRBLEL, NTIEI R T —RINAE DA
[, RICHARDS %55 H 1k 3% #h 3 4t v A7 76 20
B AR AT B AR50 EC PR A 1] QB 4, X S8 T T
SIEARIEYE SEO IR R R S5 fa B [n) B, TAN
SEEITISE 3k 7 B DR 2 A0 R AR R = A A 3t s K R
(R R AL A RPN AT AR AT, & BREEHF I 25
SE R 1 5005 T e e ARG 1, L HE A PR S R U S
AR . GAO SN 3. [ 104148y 50 PR AT
G I T S T R S A AT AT, R B A Ak
FEh HKRE SR 2R EOR Y . R, T
G BT A St o} 25 ) Ab FRAL T AR N 2T i TG
TR G TS Y HE AR T, 5] R I R feE

(=i
2 EFFBEUFNAEEREERARENXLE

FE A A 3Tt 22 5 R S Ak BBt BC S A L AL []
Ak PR I 2 7 A A A 35 75 7K o A3 R0 R sy Ak B
it F8) B — A~ “ B35 /K AL BE R 827 (Onsite wastewa-
ter treatment system) s @cfi'-:ff[ij.{lﬂfjﬂﬁﬂi ﬂiﬂ‘fiﬁé
B, RPOKAEACIEM 5 B 1~2 d, IR B T0HE B AL
02 PRAEAL B i JC T Ak | A e P 2B Wl 25 2 22 ) e
J5 B8 2R S Ak B o T R R A A A 2
BEAL PR Y AT, LLAE A5 B I IR (3695 15 A 12
A5 AL X5 45 B FE DUTE MR A JH AL, 71k
FM NI BFEIT RFEA, R ARSI 0K A
Je BT AR S AE AR FR 05 220 R B AL 3
—214—

FOR , LA FRHERL , R s IiTs 4. 2T HAr
T E) Iz A1 = AS A S Tt A B3 I B AE OL L AR SC
IRV LA ZE D A 32 4R S0 2535 % U5 AL R FH FLE A
A3 H BRI AR
2.1 FERUFAREARER

SRR TS RN A AL AT 43 S PR
AU, — B A A M+ A R ) — T
R ¥ R (L el SRS R S R

R AL 2 L+ 3 HIOR ] A R TR
FAIE A e o K 2 T i L o R A 38 T R A 4y
B AT IR TR AR Hu DX, AT AR T 36
TEANH P TS AN O R R N Tk
AL DX o R Jou iy 34 75 JE e 3 4 M R H TRl AR
JFFE SN A S B AT T/RE, CREBIT34E, Y
M e P B BB TR AR IXER T PIIR
A - R - SE B RAL G = AN A S A PR
OB, 2R R B P A B — A Akt K e
HE A R DR Ja AR bl sl e b, S E — R Ak 3
FFIH Bt 5 422 A28 0 B v R 3, 4647 A HH 38 R )
FH , S2EL2ET5 0A0 R AL RN, 2GR BI85 0
FACF IR R B . WIS IR AT 5
SLBE T ] BT+ =R 2 L+ JE B T AN+ S Bl 48 5 A
0, IRIFTARNT =A% A28 2 A S A7 T8 T 28 X i S ol
- IERER 520, 25 SRR W] =A% Ak 38 R K I o7+
BRI 20 =T 2 e e [ 5 el - ST O AN - BETUE )
ZREE, SR K BERAL R o iR X 2 st b R
AT BES | A& B LR R R, 3 7 AT T AH CHE
9% ARULE P GY K BN K WSS i N2t T 4
HON A RE e g A o, g L AT B AR AR
oo B R ARG it FH &% B S i NS AT DUAE —
FEFREE LR SR A i S R E
e T R

“ AR A I 1R s A R R R
TR O S 2675 BEIR AL, 35 FH T IRAR0 sl Ay 28 5 4514
() JoB AT A5 B AR ML DX A 3 R i
FE TSR, s ARG AR TP R A T AR v oo
FRAb B, A 77 ) 26 N AR A 45 i 75 oK 53847 9 U AL )
o b B EANH Tl B, 275 03], A2 TR
T DA AR S S R A A HLAE R B
XA, SIS G I A, (Rl Bsh 3G T A A
ta P HET, 287515 i s e b A O3 0 LS
BALFE Rl ILARE TR R TR RS ER
ge 3 E BAL B, X g ul oz i R A s

http://www.aed.org.cn



FRIIHE, 55 « =A% AL S AR TR IR A A S0 v i) R B B Y

20224F3 H

ARV N AT 2R e e s, S T 4
18 WUEE RNV 18 45 BT R LB W A

HHET, B TRATA B2 O FE BEAS Wi, 4>
PR T AR T R 2RI ZE 40 , AP AR 7 A T WA
KRR R PARE A CIEHZES . W AT 11
TR BRI, FEER S MK P B AR 2 FLsE
08 A PUIEE AL I 1 75 SR A AW . % F
LR A A FE I I 18 5 s + A T R R
TEAHS ] i 25 75 B WAL A v i I BE 22 (H A4
ARBEEARRL T, =A% A28 b+ 550 b 2 5OR) A X
VAL, & TEY; - A8 Im+ 5 5 2+ 4
R R A T RS T AR AR A, T R R
WA R & (0 5 T, FIHROR . BI,
2 ML TE BB AR A U A2 T B IR A AR A, 75
b PR O
22 BRI ARIER

KOOTTATEP SE™HF5E 48 H & e v [5 5K 1) = %K
5 YL Rl — R 2 S g T R G TS K,
Ho & A R WA LG Q) 8 5724 5 RO B i
Yy, K & A AL T R (BOD) V&S A (NHS-N) &
i S (TP) & 11 1 2E K g v R 204y ) o 102.0~
330.0 mg - L"'.20.0~43.0 mg - L', 3.0~34.0 mg - L' I
7.3x10°~1.3x10° MPN - L', I 1fii & UL , 78 3% [ A A i
T )T 5T K O BT R A A K il B 3L
KA IT =, WR 2 R B A B B R4, 2
TN AT K AT G BRI TN T AR AR 1 T 7K IR B
F1o SR, BEE 2020 4 TR E AR A AR 16 V5 K iR LR
1R 25,59, Pt AR 227 g m il 58 —rs k3
b 6 b B R X 2 A e B AR AL Ttk AT T AR
WARER , ELARIAE LT LA 7T

(DAL P BOE &S YRR . EZEA I
X H AL S AT 2, e EDREE i T A PR

AR B2 T AR W T G e R A R [ e e 3
REURRCR, I A BT S DR AT T
b, F B PR R (3R 2) . — PR 28 A 28 IR 400K
TR )5 B K PR ASURE T, B FH O 15 Qe ot A7
TCRR U8 ) B, 3 i M s A 2k 32, 4 v i koK
JR00 Sy — ook BURHER ST N B T S As RIS,
A FHBURHZ BB 1A ALY , JF 3 IR P i
A A S T AR ALK BT

(2) B A2t b 1 75 K K B S ARG s A 26
P OBEEY € B & &2/ N I L i I -8 F 111V
TR AR, HAOK BT 22 , % 15 G i £ R 2K
AR o G bk I T 5 K RN A T 5 K AT B ] A
B 20N AR ZE M5 AOK ROE S T AT 1
—SEC AL B BT AT R AT Y R SO
(Upflow anaerobic sludge blanket, UASB) Fl1 K 48 47 Jiit
#% ( Anaerobic baffle reactor, ABR) 4% 3 195 A5 7K
Ab3REE . FHirh UASB T2 R M B HERL, AL
FE T 47 b ) FH B0 2% 1) T A 25 RO R 78 S TR
SCR TN NIUE /BRI e o S S NN = R AL RS
EEITIE A L R LKL RE A UKL , AT 5 G Mk
FRAEAE RN A b T JC s o DR A BC7E Wi A R Hh A
SR, 5 UASBAN[A], ABR YA i 3L 386 Jin 5 7K
5508 AT PR A P o 2 ) 4 ™, B T — R
H)EE B PARGE (A 15 5 K A e ] T v iR B 1Y
A=) SO BR AR 1Y) DI, AN v 7 K Ak
HRCRIE RN D 5 Jeny 7 Az i, AL UASB, ABR X
K I3 Gt A AL ST BB e AT A2 1 B
A= BT O B S TR R EEAR A T 0 ™ 28, HLE AL A
VEfRT 5, dedr . PRARSRAEDIH ] ABR L3S A%
G U X WA IR T s BR824 1% 15 /K 2R AT X6 Ee A
5%, R IAE /KR 24 CHY, ABR Ak 25t % b 24 5 4 it
(COD) ) BR M LA G OB 7 T 30.5% ., %3

%2 HURELE AR

Table 2 Related researchs on filler septic tank

fitAk J5 % Optimization SIS AR Experimental effect SCHik Literature
TE AL 3 5 K A B LAY Y = Rk v OB BRI K3 DR 45 BRIEDEE T X5 CODG . NH—-N L RUR I s 72 AR [
P IBORT 285 RIS ARG S5 AR I 0 B R DR AR ) IR B 46T, ST AR R I 3EDRE X5 K A BRI 5 (2018)
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Table 3 Relevant working parameters and treatment effects of UASB and ABR in wastewater treatment

AR LR T . AR K 15 B I fi] #E7K COD COD £ B N,
S AR . : . SCHR
Configuration of Operating Hydrolic retention Influent COD/ COD removal .
. Volume/L . 5 Literature
bioreactor temperature/°C time/h (mg-L™") rate/%
UASB 60 000 18~25 23~27 1531 51 HALALSHEH %57(2005)
120 27 6 195~816 53~57 LEITAO %59(2006)
5.65 15 24 800~1 000 83 AKILA %1(2007)
30 12~27 5.08 30~700 70 GOMEC %(2009)
ABR 10 23~31 8 500 90 KRISHNA 4§#1(2009)
1000 18 12 760 43 HAHN %§#1(2015)

JIi 7k UASB F1 ABR Ab B V5 7K B9 AH 5& TAE S 5 R ik
AR .
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