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Treatment of Rural Domestic Sewage with 3D — RBC Process
GAO Hong-gui, LU Jun, SHANG Yong-chao
(Qingdao Ouren Environ-Tech Co. Lid., Qingdao 266005, China)
Abstract: A three-dimensional rotating biological contactor (3D — RBC) sewage treatment station
was built in public private partnership (PPP) mode to treat the rural domestic sewage in south China.
After stable operation, the effluent COD, NH; — N, TN and TP are 38.1 mg/L, 2.7 mg/L, 12.8 mg/L
and 0. 34 mg/L respectively, which meet the first level A criteria specified in the Discharge Standard of
Pollutants for Municipal Wastewater Treatment Plant ( GB 18918 —2002). This project uses three units of
RBC with start and stop operation, without aeration, cover an area of about 60 m’. The power
consumption of the RBC is 0. 108 kW « h/m’ sewage, and the investment of this project is about 2 million
yuan. Engineering practice shows that the 3D — RBC has the advantages of small floor area, low operation
cost, simple and stable operation for rural domestic sewage treatment.
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A 3D — RBC SEAARZE M A % 45 T 2 A B AT
A TSGR TR R, A AR 38 T2 0 Bk
THREETTIE O
1 TR

B R ECR A PPP AT EE T 3D - RBC 57
TREER AW 3 3 T 2505 K AL B , 3 RS 1 000
m’/d, EEALFE KM 3D - RBC —{&{k/E
WG B e RHE DTIE D 5 7K 43 e it S i e v |

KA E G5 T L[] ST U TR HE S S5 3 . 1%
TR G AL 1 800 m®

SeB7 K 753 3 K COD 136 ~ 347 me/L,
NH, = Ny 23 ~40 mg/L TP 5 2. 13 ~4. 38 mg/L,
TN g 31.45 ~42.33 mg/L, 255 SSI0 Bod i 1% T
RV (WL 1) o BT b3 K AT (s
IKAEFRT 35 e HE bR E) (GB 18918—2002) — 2
A BRUE, 15K G G e e SRV RO BE LR 1,

F1 ISR RFAHERARE
Tab.1 Influent quality and discharge standard
COD/ BOD,/ SS/ TN/ NH, - N/ TP/

P | g1 | (mget) | (ool | (oL | (mgen) | (mger) | PR
KK i <500 <250 <200 <45 <40 <5 ~
HEHChR <50 <10 <10 <15 <5(8) <0.5 6~9
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Flow chart of sewage treatment process

P 1R AR 603,75 m® 2 Hh R AR A
TREE 254, FERA UM 1 6,950.5 m,
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MHEE 10 mm, 55 5.5 m, R 0.75 kW 1558 2 & (1
1), ifif 42 m*/h, #7572 100 kPa, 2% 2.2 kW;
BRI AT 1A, 2K 5 my 8 lieim ik pl 1 &, 1RE
B %220 mm, H%0.75 kW, K 1.5 m,

P ROK ST R IR 12,6 h; BEE Y
M AT 3,00 m, [V 0. 50 m, W15 4857 45 X%
BR¥EN, 24 b B s AT s AU B 0 AZE i HL A
Kigf7 4 W, BIKIETT 20 min,

Q@ A

BRAE 1, AR RL133.1 w2 N AR
BEL 2, FER A A R, A% 4150 mm x
2 000 mm,73.9 m,

B TR, A ROK IS B B ] 3.2 h, i
AN 0.3 mg/L, AHALIR IR 2 ¢ 1,

3 3D - RBC 7 RZ5 0 A= Wk i

3D — RBC ST ARZER A 1 e SR A 3 Je , g JAE FHL
F64 6.3 mx2.6 mx1.48 m, EEP 43D - RBC
ARG A3 B, G0 KR =12.5
m’/h, # 7K DN15O, I 2.2 kW,

HEPER L 24 h S AT, FE N 3 ~ 5 1/min,
B3JAE 3D — RBC S ARGEH A ) B 4 7 1 AL =2 700
m’ K I {E R ] 1,72 h,

@ I8l 43 e

[ 4 Fe ol 1 38, A A B 48.0 m? 2 1 T Y
FREE 1450, FEEFRIER 260 1 %),
Tk 42 m’/h 4778 100 kPa, 23 2.2 kW,

[B1 37 P b A 57K 4 BRI T] 1. 2 b Bl Ak [
AL 24 h iztT, [l & 200%

®  RHEUITEH

RHETITEM 1 3, A A RL48.0 m* 2 1 F Y
ARG L 45 H, TR SRR E2 51 1

£ A 42 m’/h, #5100 kPa, D% 2.2 kW ; R4
£ 1 m, PP AT BT S i i 2 L/h PE G A
1.5m’,

RVETTIE A OK SR I A] 1.2 h, SR7E 67 o
2.6 m’/(m’ « h), ZFIWKE 5%, NZGH % 24 h
iB17,

© UEAEM KM T

UEARIEMIAS N LxBxH=5.5mx1.5mx
L5m,Jj# 1.5 kW, EIMHEAR 1 &, A8KE
42 m*/h, HF1.28 kW, [ R0 (k) Rt
1.0 mx0.3 mx0.8 m H/KFIRSH0.36 mx0.18
mx0.80 m, I 0.1 ~10 m’/s, P 7K 2%
IP65,

UEAT IS FEIK SS Oy 17. 80 mg/L, Hi7K SS Ny
6.70 mg/L,
4 RRBAT

TG KALBE TRE T 2018 4F 4 H IF iR TEIR,
PRI RZWT

O () P AWK Qs T4
BL RS, IR = AHHHLIE S s OARUGS T T HLAAS
PTG B A R A AR R A S R R
T AR RN R AR A TS KL B R G B
IEAT ;@ a s PR R, T i SO P B A AT
Ve, BEATIE A, IF HF 5 DOvE i U 1m0 3, ek /b
HIRMR , BTG KK i, 20t 15 ~30 d, A%
B LA —)Z R, 28y i 1k W 1813
V5 R 17 & ORC 5% PAC VW, -4 B — 2 5 m
RN RV TOIE I 5 © 7K 28 8 A 8 b R Ak 3
Je HEC

g — A AR E BT, K& TiHE iR
IR EHERRE , AR LR 2,

Rz 2 LR H KK

Tab.2 Actual influent and effluent quality

COD/ SS/ TN/ NH, - N/ TP/
. Gt | oot [ et | el Gy [ EE
He b e 50 10 15 5(8) 0.5 6~9
kK K B 347.6 180.3 42.3 22.5 3.6 7
KK 38.1 6.7 12.8 2.7 0.34
F: FESAMBUE KR > 12 CH AR GRS, 555 PEUE KR <12 CHFEHITE iR

5 BARZFH5M
O WEMEE.: T2 202.78 J7 0, 451 24
130.29 J7 0, A2y 54.55 Jo0, H ¥ T4 23.25

Jio0, B M2 285.33 Jio0, Yyt 144.31 J1 00,
@ AT AR N 2 g
TR MAREFE LK 3.
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Tab.3  Power consumption of main equipment
5iH /& LR 1 iz BT IR/ FERRLAL
B %= /KW #/kW (h-d™) (kW - h-d™")

MBS 1 1 0 0.75 0.60 1.33 0.80
HEE iy 25 L 1 0 0.75 0.60 1.33 0. 80
RS ER 2 1 0.75 0.60 24.00 14. 40
3D - RBC A= ¥yt 4% 3 0 2.20 1.50 24.00 108. 00
T P08 1l 37 5 2 1 2.20 1.76 24.00 42.24
15 ¢ [E A 2 1 2.20 1.76 24.00 42.24
IESEY0 1 0 1.10 0.88 24.00 21.12
BT 1 0 1.50 1.20 24.00 28.80
ORI 1 0 1.28 1.02 24.00 24.58

o FEHAE R A 282.98 kKW - h/d, RGBT BB AR TS K0 L

a. 3% E1 38404 0.8 50/ (kW - h) 1158, 47
4 E1=0.226 55/m’;

b. 255 2% E2. #2401 PAC 10 L/h, PAC ¥ )&
5% , By 2 000 Jo/t H4E L, E2 =0.024 J0/m’;

c. NT2% E3ZHE 2 N i#fEistr, P L
4000 55/ (H - N),E3=0.20 55/m’;

d. B B A

BB T8 =E1 +E2 +E3 =0.45 55/m’,
6 ZIE 4

3D — RBC 7R G5 4 A Wy 5 1.2 Ab PR B AR
TEI5 7K S5 LA 2,

2 3D -RBC rfF&EEYFEE T Z A ENEEF
BKER
Fig.2 Project image of rural sewage with 3D — RBC rotating
biological contactor

ZILRRER BA T

@ f TR B A O T K O A T
R RS AR, fE Gk Z 7K SCH B GURE H R A R TE
BHEFEEOUT , 15K IR it AN E R 22 U
KA
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PP BRUAE 15 75 K 2L A K AR E A [F] B [R] Bk
SIS LA R HE A A B 3% b B 1) A5 5 A, SR
3D - RBC ARG A= e 48 T2 — R Ak 15 7K ik
PRV A A P Z AR TR TS K TR AR T e 4 T e
T, 3D — RBC SEARZEF Wy 35— IR AL &
IUH A 8l R AR, T WL, 3 B AR5 4
di M2 60 m*, A= i AL EE S 0. 108 kW + h/m’,
AR W] 3D - RBC ARG A e 8 T2 B
TR/ GEAT AR HRAE T BT TR MR AL
KB TR R G 4T R AT, KoK BT 45 g
e e 18 B CRUE TS K AL 3135 Y W HE bR )
(GB 18918—2002) —%Z% A F3ifE,
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