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Table 1 Information for distribution and monitoring of rural septic tanks
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Table 2 Determination results of pollution indicators for septic tanks in rural households mg-L™!
Pl COD BOD; NH;-N TN TP AVO
SRR P CPIEEE PR PIfEebERE PR
o biign] 1903.1+741.3 969.3+260.4 282.2+135.4 351.9+161.8 35.54+21.8 8.7+4.6 43.18
i 1483.8+605.1 657.8+£245.7 296.5+241.2 325.9+182.4 32.6+15.3 5.7+£2.6 35.80
BT o 1919.8+587.8 882.7+347.3 317.1+£265.1 446.3+£306.5 26.9+11.9 4.82+4.0 41.93
A 1512.0+£559.6 629.2+330.1 322.7£207.9 411.1£211.9 23.2+5.9 2.79+2.1 35.19
T biign} 1442.5+493.5 634.3+265.9 150.6+46.7 256.1£70.9 14.4+4.5 8.0+5.6 26.98
. A 609.1+217.6 255.7+107.0 160.4+54.3 225.4+60.6 13.5.243.6 3.842.6 17.02
o HE 1351.9+632.3 472.6+£217.5 192.3+91.7 381.7+140.4 32.9+16.0 14.0+9.1 30.85
e 628.6+293.6 215.2496.7 210.2+100.6 365.5+£168.1 26.1.8+10.6 6.9+3.7 22.26
R biign} 1409.1+710.5 507.9+£256.9 179.1£97.9 216.0+110.2 20.3+8.7 8.2+6.9 26.28
- i 494.3+224.9 140.1+£83.6 199.7+85.2 194.8+87.2 16.9.8+7.3 3.142.6 16.14
Fp i 1602.3+519.9 587.9+290.1 226.2+154.8 307.8+180.0 37.8+14.9 14.9+4.9 34.88
A Hipe| 836.7+438.3 313.6£172.7 241.1£147.7 281.6+162.9 30.7+14.3 8.0+5.1 25.51
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1) COD 5 BODs. 7S fiff 53 il 45 f 3% 3t 1 11 () COD 1 BOD, ¥ J& 43 %I A 1300~2000 mg-L™" Fl
400~900 mg-L™", 5AH OGS FH MBI SE 45 RIS 220 R — 5, 45k s Ak 25303 O /Y COD Hil BOD, ¢ i
25 AR —ERRRE DR TR P AR BROK Y B BRI PE R . RIS AR TR I AN R PT, &k RAk 3



730 ok L B ¥ W 5%

HECT COD ¥ i 25 5 KPR 52 BB G > 11 P > R >W T >) 5 >0 m B0 ERAE (B 1(a))e 458 A P TR A 1
B, BRIBFEORREN 2 S ERRE . —, WM. R, WL EE A MK EIEER, %A
XA P B0 K sh WA 5 i HL, AR 5 B TR . YRIRTE K AL, BB T TE K
HEKHERE . S, FEPR . ILVE . RV B a5 M X A A AR S AR TG VS K IR HE A AT, S B 3
KEEAL, AT, RS2 KRR RNy, DA TS Yo P i R I T 3 B

21k 5 AL FE b X COD 5 BOD, B ISR N 1(b) Fix, | 45 1% o5 Ak 263t X COD #1 BOD; i 1]
R, R 65% R T2%; WYL . Wimd . K. WPEIRZ; BEVE R HIECR R AL, 00k
21% 1 29%, i i H X A A {25 3th COD 1 BOD; Hil Uk % 43 51l o4 45+19% F1 49+17%, T 4451 b
FEB, VLR M AL X COD 91 1828 Jy 48.5%, (b AELA: 1 V5 YL By 18 e Ak il A7 4 R 45 1 (fiF R
BILHG) ) O TR 2 X 7K COD Y Bl % R 409%~50%, ABF5E 1 6 7 X COD ¥4 I
WEE R T, B AR . WIVLXE N COD il vl A i = F3X — B, PRV . i ph PRk F 1
W AE . HATREAG DR Ry, SRR NI 5 =0 IX e 22 5 T 8. Bl dn, ARAFFT ik 2wt 0
B i SR A L R R 2D A U R R TR R, (ELBR BR B A INEURL ) AR SR S I AR AR AT I 25 R . T
BV K, A3 X URL S W 5 A D8 e  J COD HI B ORI ;. ZHANG %5 P fiff 57 %
B, S5 e 0 OTE AN ad SEAE T R R fb 38 wh 2o i s oR i E BN R, Kk oA AR ER .
BEAl, R R A W IR AR R B R TR B B L A A AR B - R B A R TS e K A
FH AL 28t % COD 5 BODg 1Y 2E W e fif 3% 22 B0, R £ b e THAR %5, thpg . BV . Wit . i
B JUA L R 2018 AR AE Y IR AT M (9.342.3), (13.6+2.3), (17.3£3.1). (18.0£0.6), (22.5+1.2).
(17.5£1.5) °C . HbAbFR E R FRAGHTIT . BIF . ) A RN BR 4R SR B L vE Bk v &, XA Al T4k 3%
b TR AR A K R T e i A A R i B30

3000 100
1 CoD 1 COoD
2500 BOD, ol BOD,
2 2000 - 7
= X 60 -
5 I % 2
g/ 1500 =
2 2 40t
¥ 1000[ L i
Z
0 0
WP RS WRT WiEE AR @K INPE BRPE WL WM R ER
FE Xk T A DX
(a) k&b 11 CODMIBOD i i (b) L& xFCODFIBOD, LR fig

B 1 &S X O CoD # BOD, iR E K& HHIR R

Fig. 1 Concentrations and removal rates of COD and BOD; of septic tanks in regions
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Fig. 2 Concentrations and removal rates of NH;-N and TN of septic tanks in regions
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Fig. 3 Dynamic characteristics of NH;-N concentrations of inlet- and outlet sewages of septic tanks at the anaerobic condition
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Fig. 4 Concentrations and removal rates of TP and AVO of septic tanks in regions
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gE R, {2t COD F1 BOD, By HE . HY 19k
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Table 3 Correlation analysis of indexes of septic tanks and
influencing factors

ety BdERA REE/C BEE/%  BEsKik/mm
SHEC AR 1
AXHBEE /% G4 0.952" 1
Mk f/mm ARy 0.943" 0.902" 1
COD #o —0.830" —0.894" -0.927"
BOD, i} -0.901" -0.977" -0.895"
NH,-N it -0.743 —0.780 -0.906"
N piigu| —0.666 -0.568 -0.772
TP b | -0.422 —0.247 -0.565
AVO piign| 0.281 0.528 0.244
COD o —0.892° -0.926" -0.968"
BOD; s -0.928" —-0.956" -0.971"
NH,-N HH —-0.725 —-0.763 —-0.893"
TN i —0.644 -0.536 —0.746
TP i} -0.592 —0.444 -0.696
AVO i -0.080 0.186 -0.116
COD R 0.911° 0.919” 0.983"
BOD, NS 0.901" 0.845 0.988"
NH,-N FIY &S -0.819" —0.789 -0.881
N EI %S 0.326 0.176 0.366
TP EllbgEs 0.517 0.623 0.286
AVO 9 0.956" 0.870" 0.973"

e ** i fEo= 0.01 FOWR), MM EE; *#5Ea=0.05 F

W), MM,
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T B R J5 5 1 4~9 % . BOK P EEE ST Y& s TAET KoK, Wik, 3 il
VE\IT UEAE FH BRI 4 b b . AR S DO\ DR ] B R AR 1A%, AR IR AR
YEH EZRATES 208, Bfb 28 2504 1 & B J2 ORIE JH: R 47 3s % 04 OC

b2 X NH,-N R TN B L BR O #0222 R L FER SR . 5K aNATES S
At . WS . L RS E A AR, A A AR 2 2 ik 3 i NH,-N R
B FEE R A2 N AR G A, AT T A Ak A Ak AR RN B A AR i R
FEEZE X TN BB AR S B AR AR 6 15 7K NHL-N AT TN 595 3o W ) HE Ok B, H R #
X 38 A SR AL 28 25 T 8l S5 K AL B T2 S /NRL N TR s e . R /NS B 15 K Ab B T
2B ARG TS K SR AR B AT IR SO KK R AR T AR @ R Rs R . Ab B
BOR B2 R FAE . BAEAD ISKHEREREN W, TG KIERE, B B,

K 715 BE B TE) R 5 Wi Ak 263t L PR R V5 ROCR M E ZE R, Ak A 3% 0t (1) BEIS 45 B B[R] 4 60 a1,
Hod 348 FROERE IR LR 20103 AW B A 200, (g . BeVE AR JE Ak 3 i 32 22k
LG K s WL IR . )T AR L R H DX A AL 2 s g ph S K L BRI . RS K, AR
AU KK R FHBR R AR, MR TG, 4 T /KJE e fe AR 8
s as S, v . BRPS . WIVL. WIRS . TAR . EE DR Y VR TOR R TS K B A B i 35 K AR AR
0.6, 05, 1.0, 1.2, 0.9, 0.74%. WiiL. #Imd . J7A& . HPRHLIX FET5 K Iy 45 8 I 8] 23 5 60 d 4
KR 293, 27.0, 31.8. 34.8d. RV T K I 45 B B )R AL 2E AL BRAR R TG K S, B D
w~, Htb 4 JE, BFEM X COD, BOD., TN, TP fl AVO i) 2 B R 1] 4 5l ik 70% . 80%. 5%.
8% . 80%; 8 JHJG, #4abr LBRFRE 07515k 80%., 90%. 5% . 8%. 80%. X —&5R B, fhIEiK
ARt a h 4 R ZE 8 ], il $E COD. BOD AYZ=BRFRmEA AN, HXF TN, TP, AVO ) H|
SRR /N ARSI R, MR T, KOKfEfEE b5/ 48, 84h 5, COD i ABk
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Pollutant-removal performance of rural septic tank and its influencing factors
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Abstract  To further understand the current working status of septic tanks in rural areas of China, it is
necessary to explore the specific pollutant-removal efficiency of rural septic tanks and identify the main
influencing factors. In this study, 57 typical rural septic tanks from Shanxi, Shaanxi, Zhejiang, Hunan,
Guangdong, and Chongqing provinces were investigated. The results indicated that the removal rates of COD,
BOD,, ammonia nitrogen (NH;-N), total nitrogen (TN), total phosphorus (TP), animal and vegetable oils (AVO)
were 21%~65%, 29%~72%, —12%~—2%, 4%~12%, 7%~21%, 34%~62%, respectively, and total removal rates
ranked were Guangdong > Zhejiang > Hunan > Chongqing > Shanxi > Shaanxi. Due to the influence on
residents ° drainage habits and the source of sewage in septic tanks, temperature and humidity in air, and
precipitation were highly related to the concentration of pollutants and its removal efficiency. The results are
expected to provide basic information for improving performance of septic tanks and making policy relevant to
rural areas of China.

Keywords beautiful countryside; toilet revolution; rural septic tank; domestic black water; removal rates
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