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Upgrading and Reconstruction of Single Anaerobic Tank Process in Rural Domestic

Wastewater Treatment
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( Guangzhou Zengcheng Drainage Co. , Lid. , Guangzhou 511300, China)

Abstract [ Objective | At present, China has achieved remarkable progress and result in the treatment of rural domestic
wastewater. However, many problems inevitably remain. Among them, the low ammonia nitrogen removal rate is a prevalent issue in a
large number of single anaerobic tanks built in rural areas of China. [ Methods] To address this problem, this paper took a rural
waslewater treatment station in Zengcheng District as a pilot, reconstructed the anaerobic tank into an anaerobic-aerobic (AO) tank,
and conducted an analysis of its treatment efficiency and economic benefits. [ Results ]  After reconstruction, the average removal rate
of ammonia nitrogen in the effluent increased from 13. 64% to 67. 00% ; the average removal rate of chemical oxygen demand ( COD)
rose from 63. 14% to 82. 28% ; the average removal rate of suspend sdid(SS) increased from 60. 69% to 76. 15%. The removal rates of
total phosphorus and total nitrogen reached 93. 89% and 77. 50% , respectively. This solved the long-standing problem of substandard
effluent at the station, and the process maintained high treatment efficiency after a period of operation. Meanwhile, through the
comparison and selection of upgrading schemes, it was found that the in-situ reconstruction scheme adopted in this paper had the
advantages of low reconstruction and operation costs. The total cost of the process upgrading and reconstruction was 20 400. 25 yuan,
and the estimated monthly operation and maintenance cost of the station was 2 068 yuan, which was much lower than the direct
installation of the anaerobic-anoxic-oxic (AAO) and membrane bioreactor (MBR) processes. [ Conclusion] There are few studies

and engineering cases on economically feasible simple reconstruction of single anaerobic tanks in rural areas in China. The
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reconstruction method proposed in this paper can provide an effective reference for solving the problem of substandard effluent from

anaerobic tanks in other regions.
Keywords rural domestic wastewater single anaerobic tank

reconstruction

PTG AT BT A I S0 & B PR AR
NJEEERIR I E I, AR AR R TR 15K
TEHLRAS TR R (H A A R B A, B RTR A
ARG AGR BT AR PSR AR ), Ho FRE A
T3 T PR A A P B — DR 4Rt o) A B B ) 2K
AR, IR KOG R RS B K1 TR) A i

DA™ M T 3G 30 XAy 197] , 8 308 DX A 35 A BT 25 LA
PRA L DL Je N T8 Mok 3, 40 5 66.38% M
13.55% (R 1) . B—PR&M T 24 5tk K& H
HEAR A A 16 75 7K B A v ) 3 o IR 2

F1 AEEBLAEIZST

Tab. 1 Statistics of Different Types of Treatment Processes

anaerobic-oxic (AO)

ammonia nitrogen technology upgrading and

Pl x 390 AN PRAR Lty s H K HE ) B HETBOPR T 25
FEALII 44 A HE T 3k 5555 AN /NIRRT T A R AE A
itie KA ; 52 AbHE W) E iy 44 1R HERCRS fE
T, AT ) AR AT A 05 T K &b B HE PR HE )
(DB44/2208—2019) — Z HE A AR 1 14 /5 0. 26% ; —
FARHE S 7.39% ; = FHEBARHE 5 16.36% ; Tl 4%
75. 99% IR A A T4 I HEEARAE (BT 1)

T3H XTSI R A S DR A, T 2 A B A
TG <5 m’/d BB 9.37%;5~10 m’/d #i
B 30.37%;5 10 ~20 m*/d AL 5 38.86% ; 20~ 50
m’/d B 19.72% ;=50 m*/d B8 1. 68% A0 FH
ML 1.677 T m’/d(F2),

g RRCBECIER AT SRR AR I B — PR i A B A
(AAO) FE—ifk  (REHE) E=nil) - o e L T e .
- WP, ELAFAE— Mkt PR it th K Bk 1) 9 98
e 00t 0 K (222 1), B A X R i A TR R
T T D 6 B g R R AL SRR L, T
@) (b) bl
SOE —gn - 4
3001 7.39% i
= b
................. % FHRE
=
= L
=50 v
| | 2 HHE B
75.99%
0 ‘ ‘ ) ; FRERERS 9V AN R A TR PNE
i FH I L i s, JEHE E i
BREFIA  MHEANE EKT TufifL
ARkl

1 #B5 Rt ok HEE B H 7k ik AR & b g it

Fig. 1 Part of Anaerobic Tank Effluent Discharge Direction and Proportion of Discharge Compliance
*2 REMLERESIT

Tab.2 Statistics of Anaerobic Tank Treatment Capacity

HH PE<5m®/d  HIBEHNS5~10 mP/d HIBEA 10~20 mP/d BB 20~50 mP/d HLBE=50 mP/d
Bt/ e 95 308 394 200 17
di 9.37% 30.37% 38.86% 19. 72% 1. 68%
AP/ (m® - d7) 371.98 2 492. 89 6 138. 52 6 328. 87 1 436

Xt E B 5 K A S ) SR AR K
SRR R 75 Je AUBS: | e U N R A 2 4, %)
STANPRIRET T K 22 455 Oy T R R

BT LA AL B O AR D 1 O I i i ise AT
Nt SO T T Gk i Dy AAO IR A ) SO A
(MBR) 85— AL T 20 (H h T ki 2% 8 5t 17 2

— 121 —



Mribde, e likdg, i, 55

AAFLE T Y5 K I B AR B — PR AR T 2T i

Vol. 45, No. 2,2026

LA [ R AR A AN B B i A ) A bk, AR SO
FEIXT R IRA T 2RI s T &%
GEAIAT 1 77 58, w0 I o 300 R B2 1 7K K 5 O 43 A
Ui oz 4E A, 7oK TR — R & B A S0 BE
Tk o AR SCRE Ry HoAth EL A AR [R] 7] A b IX B2 A A
2%,
1 BEIEZNA

AR SRR RCE s R L B A TG
Jitl Ry PR AR+ N TR M, BEE B[] R 2018 4F 5 A, 44
15 NE2R 480 AT HAbEEE )y 57.6 m’/d, (i Hb i AR
271 m?, Fis R AR R LA A DAL (81 2)

T A AR T2 3 R, 15K
MR L it A b D A DL A N T3 1 s HE A 05
SRR . b i DR AR R R LI =S IR A
Je s A T b AT 2L B 60 m? 45 BA B[] A 24
1 d, i A E T ARG, 2k K O i KoK

— ik

i R
B2 mim=I§REM
Fig.2 Front Three-Cell Anaerobic Tank

T, PR 7K G772 A 2l o DR A B

BEAh il sk K S R B e, BRI K R,
HEAK KT KK i A I v N T b A S RE T )R
SEON TR AR Sh | S KK BT B0 A4
2022 4FEE— AR F 2023 AR = R I B R A
SR K B R EE IR B T 25. 027 mg/L(FE 3) , 1M
B A AT A (COD) 75 7K HE R 5 i
T SRR IREE DL RRT R R

B3 HFEZRMN EMHRTE
Fig.3  Original Craft of Shangpeng in Anliang Village, Zhongxin Town

&3 PEER R _ MR K BE

Tab.3 Influent and Effluent Data of Shangpeng in Anliang Village, Zhongxin Town
i ik
1 wE, coDs RIFH(SS),  EE/ CoD/ ss/ KB
(mg-L7)  (mg-1) " (mge 1) (meo L) (mgehy P )
2022 AR — 31.3 91.0 — — 18. 40 96.0 — — bk
2022 4EH TR 36.2 69. 0 7.3 — 40. 90 33.0 7.6 — Rikbr
2022 AEH =i 70.3 92.0 7.4 31 45. 40 59.0 7.3 20 RikstR
2022 4EER YRS 19. 4 108.0 7.1 37 23.90 44.0 7.2 20 ANikbR
2023 4EEE— R 30.0 74.0 7.0 8 28. 80 30.5 7.1 8 ANkt
2023 4EEE TR 0.1 19.5 6.6 10 0.09 11.5 6.5 6 BraY 7
2023 4F4E = 17.7 19.0 7.2 8 17.70 21.0 6.9 9 Ak

2 MEEWBREAR
2.1 H&EB#R

FRAET R 4 (AR B AR 305 5 7K A B3 HE B o )
(DB44/2208—2019) , 3t i 7K HE A 3 S5 HE R
PAT R HE bR HE (pH {ER 6~9,SS T ik B R
30 mg/L.,COD gV E R 70 mg/L, & F 5 W

— 122 —

15 mg/L) o AW EE Hir: 2 AL IR,
WK S AU vk BE P I AE 8 mg/L 247 COD K
JF R FE/NT 20 me/ Ly pH {H4EHFAE 7~9,SS k%]
— P HERE , BRIV T 20 me/L,
2.2 HERR

TEAERE R /I A R RGO T i A [



WK R Vol. 45, No. 2,2026
WATER PURIFICATION TECHNOLOGY February 25th, 2026

LR (K 4) , BB R PR AT =R PRBESOE w5 K AR E 55
MO R -4 (AO) T8, B E i 5 I AL BE 77, BUEANIE 4 &5 BN BoE AR IR
x4 BUETRELE

Tab.4 Comparison and Selection of Various Reconstruction Schemes

Tz HiETR RERA/ T WiE T A NI
AO B 3 20 400.25  FRERIBLABRBEIBE; PORBONEA, 247 LR, 1B 4R T 5 38 1T 3 TR ; i AR
Rzl &g T YE B AT RN BR BT

AO BB 80 000.00  FasE BB SR BE DI RE ;s BOR B MR, PR B YR IB 1T 2% AU ; A0 LA I =
BATRAZ TS B T4y, 1847 AR

AAO BB 300 000.00  FasE BB SR BE DI Rl BOR B s, BORMUEA B 4R SB T 2% AU UG A B
BATRAZ ATAE 8 T4y, 1817 2 AU

MBR B 500 000.00  FauE LA BRI RE, KK BUAR 55 80 BRI B o B3 17 9 A, 75 AR TR —
ARB ek R, 2 TR vl 4 W, R R 5 Bt AR & 5 ) S A 2

e WO T R I 60 m*/d I8,

UEJG 22 A AR B R GOK B K BRI FRAE
2) JE PR A PR + B St + D BE B, >R
FHEE fib S AL VE B IR A 20 o0 3 4% IR 4
St DUEM . Hoh RS A BUR 15 m? KT
FEISTA] R 6 b, AT RLRR A 5 K b R A B &
Yy, B T K T A Al 4 R IR A K b ) B
PR b, B 18 m® 7K 45 B i IR A 7
B4 mrmRE A0 TEXIE h DAL 3 R S8 A W s S DL e 5 K 5 i TS
Fig.4 AO Process of Reconstrution Front Anaerobic Tank Ve T4 IR A g}ﬁg TE W8 AU P9 5 *)I, L
1) R At S A AR B, i A T R R M A R B T EORE 1 K R R
BMAN1.3.2.92.3m, BEBGR FBEFRETE FORCEYRHEILE S 5T 04 10 R A F10 R 1E
APAL B AR T AT K KBTS A B o R B Tt i D R A DT B Tt AT 9 2y

it 4Lt kit —>
HEA N T iR
= % 3.4m I
%iom 29 m % oom
K 13m K:75m Eiom
(@) TS A At 8t iy SAC AR P
| | N T
i B o i b i ] kit ——
AN T i
#:23m \?"_JE:Zhn #:23m i #:23m % 34m
%:2.9m T 29m F:2.9m F:2.9m F:29m
F:13m [:23m F:27m E:25m e 1.0m
T [ i

(b) 25 AR b I 2 P
B 5wk St sSR e miEx bt

Fig.5 Comparison of Flow before and after Reconstruction of Front Anaerobic Tank

— 123 —



AAFLE T Y5 K I B AR B — PR AR T 2T i

Vol. 45, No. 2,2026

B R UT T AR [ B v A el i 484 38 P9 [ 3 A
NG

3) J5iE A L 45 AR ) ) D AR A
Vi A, S 225 K rh B R U E
3 MRS
3.1 #illA=

BRI &R AR A I 7 vk A2 5 R

x5 HERKRNAZE
Tab.5 Detection Methods of Each Index

LioaIE LAY Rz Jy i e 45 4 B
HA EIBSERIE SR} 278 EHMTICEETT
coD PR OGO R COD VK1

pH HL B pH i1
SS FIk GIHTR

3.2 ZAMESH

AR YR T T g DR RT3 R AO T2 il A
ARG 271.0 m? BEAKE] 31. 6 m?, KR
il SR P R AR T Sy LA T, 5 e 1 i Xt A1
PR BEAh, X R IR B A0 TR KK B
JRREIN, 25 R,
3.2.1 pH

pH Bt Hif 5 I+ To AR R ARk, el wiT K pH B
FRETE 6.5~7. 6, MG G A IRIFFE 7. 2~7. 6, FE K M
B4R, pH HARTE 6. 6 ~6. 8, HKAF & HER bR

\{E(PH {Ej‘j 6~9) ( [g 6) o
12- T
T ! e ek BHLET R
10} - ;
Wit N hipHf6-9 | t

-
S

T E - Tkt T

e e S

o 4 s
S S T A S S
§F&§ § 5535 58S
4] ; 4 5 o & e s
LV LV Ay Qv Qv O Qv Oy Qv
YIS S
F 1

6 HUERIEEH K pH E
Fig. 6 pH Value of Influent and Effluent before and
after Reconstruction
3.2.2 &HA
FEXF AT T K P R R £ bR 2O R K

— 124 —

SRR SRR A B R 2 U A D RN, [
(1) ~3(2) ], Herbrok b i S0 28 S0RH 1L SO 1Y
WREZEAE AR K P i A, TC ik A AR
I ER A A2 R BRI St v, B —
PRI

NH;+20,—NO;+H,0+2H" (1)
2NO;+10e” +12H"—N,+6H,0 (2)

RIS T T R ) AORIER R
VEML 57 ZATS DA MM 25 5 7B T A4 R 4R
AL BT e R BUIR A5 R L DA % 2 AL Hil
MR- 12% ~—2% , K FEAE X E P LA S
P /N XA % 2 K S B A T W 5 4 A, R
fRAAL A 10. 58%, R AF 9T 3 B . IR At X 20 L
S PRASCRAT R .

HOBH L2 AN Al s R K SRR B 2 A
DASIEFR (3R 3) , BRI, A YR T3t i o 84 o B A<k
it o RACHE FRT 3l KR AT T S 2 IR SRR A
R Y T N 26. 85 mg/L, H 7K -2 5
BRI N 23,10 mg/L,2 LR N 8.80% LI &
18.47% , S ¥ 7K vk B v H L BR R AR 4 (&
7) M T, SRS YA I A K R R A
11.8~27.6 mg/L, /K Br ¥ JE7E 4. 11~8. 08 mg/L,
TR 2 69. 78% ~79. 09% , I H. 28 i — Bt i)
BATIEHESE 2 YRR R KR I S 7 - 2 U K T i ik
JEIREN T 6. 69 mg/L LUK 8.27 mg/L, 2R HRALFFAE
T 70%LA 1 BARUEW] AR A0 A AR = s AU
Br, oK @ AR B EBR R 13. 4% 18 & 2
67. 00% , fif Rt s K 2 AR AN IS PR [l

T - o 100%
Ao | iR K ez e
30 ] K
- RIRE 180%
-HH\""-—_

i {60% .,
éEnZU “g
f%: 140%44
0

20%

0

" ) =] o N
A N e Y N>
& n;:';\ ,§" 7’9 § n;b ,.;“7 v@" g
) ]
o o 2 2 faY v & o
A . R A
H 1

7 BIERIEHEHKER
Fig. 7 Ammonia Nitrogen of Influent and Effluent before

and after Reconstruction



WK R
WATER PURIFICATION TECHNOLOGY

Vol. 45,No. 2,2026
February 25th, 2026

3.2.3 COD

B 2 XA X COD 22 B R 77 4R $ )
TR IR RS T R [F BT COD %%%E@Ez/
iy, 45 S0 | Bt R < A 38 i, COD [ L Bk R
EAEH 32% EBFRIEINZE 60% LA L ; B BE5E
TGRSR COD L BRF M52, A2 AR s,
COD [ BRZETTILF 81. 6%,

ARk AT e PR AR A N T b
Kk COD, 2k it Aij #F ) 7K 7 38 ot 2 ¥k B2 o 97. 40,
34.25 mg/L, P LBRFEHR 63. 14%, Bk 51516
IR IS S5 T COD MR BiE)s 5 1k
M43 COD KWK R 2 12.0~19.5 mg/L,
PR BRI 2 82.28% (&1 8) ,{H 2023 4E 11 H 28
H ETEURE S 7K COD I (& 8) , ik F2 B2 Kl i
SRR R S8 A W TS A0 i, K TR B 1E A3 a5
T IS AT I A ARSI S PR, COD it itk
FEARFFTE 10 mg/L 247, 2 BRFEAT 155 90% ,COD
I BREH 63. 14% 48 5 2 82. 28% , uifi mi i ML
BT COD B LR,

400r 1120%

WOERT | W R K Kzt
3504
1._\\ r 180% _
o
oo | 160% g
E00p =
5 140%
©i g6
120%
A o 0, & ] ~ 0
s o 8§ & S s
FEFT TS
o o, o oy oy o, o, o I
SR S R R
8
B8 BusmI/Fi#Hk COD
Fig. 8 COD of Influent and Effluent before and
after Reconstruction
3.2.4 SS

M A SS #E L KSE Y BT E R EE Ol 36.5,
9.5 mg/L, ¥ EBREN 60.69%, ik )5 SS i,
KT BE S8 11~55 3~ 11 mg/L, 3422 Bk
FH 76.15% , KWzt — B J5 |, SS ZBRFAh6E
82% LA (181 9) o AR B IR A0t ki o AO T
2 R PTG Y vk A v A A A RE 7, M1 T A
B U0TE M, SS ¥ L BR R B 60.69% &+ =
76.15% ¥ T SS B EBRER,
3.2.5 A A

IBAT— B E] i, 6w R R AR FCR

1120%

Or e |
iy

1100%
180%
60% &

4
~140%

120%

0

9 HIERTRIEEHK SS
Fig. 9SS of Influent and Effluent before and after

Reconstruction

HATAHIT AR TR DU AR W A0 . 2 YR Ay i 7K
dWﬁiﬂF/\“Uﬁ4 01 mg/L J% 3.93 mg/L, Hi/K
SV I TR BRI R 0. 28 mg/L & 0. 24 mg/L z

B‘%Kﬁ%jﬂJﬂS@JT 93. 02% J 93. 89% ; A ik /K 5t
el 2510 33.6 mg/L 2 29.8 mg/L, tt'.7kﬁﬁ${7&
JEHNT7.56 mg/L M 7.23 mg/L, EERERSHILH T
77.50% I 75. 74% , ME 5 T A% SA St AT 8¢
T AL BRI
3.3 BFURSH
3.3.1  HUE A

XA YR 3l s T AR S BT ANk 6 s, &
114 20 400. 25 7T,
3.3.2 BERAST

M B AN ER T R

3B AT — B R] 5 00 AT 2 s Sl e
BEEH 2179 A 2 068 T, X L AAO B85 3% H A
2 412 Ju; MBR &17 2% R 3 875 oG, 7 AE A 15 e )
8 SR R 75 2 3 i 30 U 7K T AT AR 3 A
SEOUENT ol B e s 2 2 AR AL

WRE AR e LS BRI 45 H AR A T
15 KA T AR 2R B L AR AR 35 15 7K Ak 3L i 3 R
FREVR AR % I B R A A2 1B 0 T REH i
KRR, DASOBAT BOR A MW FIAT R B 55
PR M URIE K o () s 3 A7 i 2R A 4
H T H ARG O & 8 38 17 2 57 DR B 45 1)
A, R X R A 6 S K TR B TAE  FE PR
UE R 7K IR 9 [T, B8 7 e Jost =% 1 o4 AR el s 9% FH DA
KA JEWEE A, R e mKic % B A Ge A 50w
PRARS AR 3 15 7K TG R IR) 8L, 38 3k bease ] SR el

— 125 —



Mribde, e likdg, i, 55

AAFLE T Y5 K I B AR B — PR AR T 2T i

Vol. 45, No. 2,2026

xo6 LEMHAKITIEEBUER A

Tab. 6  Cost of Reconstruction of Agricultural and Wastewater Facilities in Shangpeng
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