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B R K C/N AR AT 06 5 Kk vp
TN ¥y 2; B OR

ol Vg i 2 3 = e 1
E R EAF AHA ok
(1. A IER 2B B, 28048 15 K A B R AR B 58 3 S 3 =5, A I 2300225
2. BTl R 2B R 5 R TR B, & A 2300095 3. Z#3E H AR BRI A IR A |, /X% 237014)

W OE ROmBIENTZA RN AT GG, Hokd C/N AR AR, 5 2 SR A6t s D BRI, R STk P TN
HMELIRRE bR o BIFTETEA N HEAS R SR SO E AT DR B BICIE S 8 I S0 I g U 4 i B T T e A 5 A A Ttk 4B TR AT 0 R Y
ISR R, 425 T TN B9 R BRACGE . DR 45 R R, il B8 10% 20 /R b K, R EE TN I L BRSCRIE S T4
10% , 1 68.2% $2T1 2 T 77.5% o R GEH K 48 T2 bR T 38 B OO ERTE K AL BT 15 4 ) HE bR o ) (GB18918-2002) —
P A BRUEESR o RGBT 2R LS5 R Iz 47 BOA , AR AT O A5 A% AR AR 7K T3 2 AL 3 DX AR A A 35 95 7K A Ak R B 43t
fif 4.

KER  RHEAEFGK SOAMGEEH BREK

hE4SsES X703 XHEFRIRAE A XEHS 1673-9108(2015)09-4252-07

Enhancement of TN removal efficiency of rural
sewage with low C/N ratio

Kuang Wu' Wang Xiangyu’ Zhou Qiyin® Yang Yuansheng'
(1. Provincial Key Lab. of Reserch on Wastewater Treatment Technology, Anhui Research Academy for Environmental Science,
Hefei 230022, China; 2. School of Resources and Environment, Hefei University of Technology, Hefei 230009, China;
3. Natural Environment in Anhui Science and Technology Co. Ltd. , Luan 237014, China)

Abstract The total nitrogen (TN) concentrations of the the final effluent in the treatment of rural domestic
sewage by the high hydraulic loading subsurface infiltration technology are not able to steadily meet the discharge
standard , due to the decrease of C/N ratio in the first effluent resulting in the lack of carbon source in the subse-
quent denitrifying pool. The TN removal efficiency was improved by adding part of the raw wastewater from regu-
lating pond into the subsequent denitrifying pool, without major reconstructution of the system structures and in-
crease of extra carbon source supplement. The results showed that the TN removal efficiency increased by about
10% , from 68.2% to 77.5% , by adding 10% of the raw wastewater of the regulating pond. The main water
quality indexes of the final effluent can reach the first class A of Discharge Standard of Pollutants for Municipal
Wastewater Treatment Plant (GB 18918-2002). The system has a characteristic of low running expense and no
extra opeartion costs, which provides guidance for other rural domestic sewage treatments in the areas of similar
climatic condition and wastewater quality.

Key words  rural domestic sewage; high hydraulic loading subsurface infiltration system; mixing
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J2 R S R R o A N 3 Ok b
BAH G 5 g s A7 T IR T 28 5, A SO He
T B U8 H T2 Ak B L R b A B A 3 T K B IS K
A0 PR it R AT ek R, A Bl ) B R S ALK
SERE AR R T ARG A BE T, [ IR TR R
72 U8 A0 R AN BRAER B 08 R A IE
[ R AHR R (] P 2 K R A R e AL T R A -
U ARSI PR BT H E T DR (i ) AR (R AR IR
TS AL RCRATI SR 52 BIAR K BR o Bl o 1 5% AL L b
PR B AW w5, TN /9 5B, — H R R A A 0615
TR AL B ME S B PR B e B R A B
KA HEW TG K 5 — A 2, KT TN b B 3
E R T 20 52 . A SRR AL
e AT T B U EOR R AT AR B, TR S I 4
RIS B 7 A, R B TN L BRBCR iR, IR
JR C 2 b AR AR e AT AL AR R IR R  $2
EACR R TG TG K TN (1 LR R0 .

ZHG L EY T EMAESTESS T —
58 T LB 08 5 KR Ak it 75 A P 2 B A
TN TP 2 [k J5 W 09 00 e, I BE 58 3L & 947 | Gl 3l
DA R E T T KA BCRE , 3 K AR R
t COD ,BOD, ,SS . NH,-N TN TP % ¥ n] §4 & i 5
CIR A 75 7K b 31 T 35 Y ) HE 78CAs ) ( GB18918-
2002) —Z% A bR, ol LA JE 2205 RE s HE TR

1 IE#R

BRKBES T Z®EEF

ARSI T LR B4 h AU 5 A TR
AL G TR Sy 600 m®/d, ¥5 K FE LY Ak
ARG T5 7K 0 32 IR AR BB 70 WK, i35 7K A B
JE R, Hk K K B B R B K ARE L 3 1

1.1

x1 SARGEIHEH#HKKR
Table 1 Quality of influent and effluent (mg/L)
BOD COD SS NH;-N TP TN
#Esk 80 ~150 150 ~300 100 ~200 23 ~38 2 ~4 30 ~45
LA lis 10 50 10 5(8)" 0.5 15

Wt 5 S AN K IR > 12°C I B bl 8 AR , 35 5 P9 Bl R K
T < 12°C i 4 i 45 4%

122 1 AT, %R A I 3 K R LB A
Ak BRI S A )0 A L O AT B R R
PRI 5 P T2 7 4 R B R A [ P A A A
A 3 5 K AL B R R 22 B A b B A A v
k™) Gt N TR A A R

JE B T AR AR AT 15 K A 37 TR AR AE— 8 A
Ao GEAIRBUE KA B T % IE kb
Pt SR B T U T TS o B T I
DU AR 1 A S 5 AL 31 T2 Lt — 4 £ Bk TN, {5
K RALE TG, & 05 Y 315 8A 30 &
B, AT 25 75 7KK B 28 0L i AR A 2B 35 15 /K Ak 3 T /R 42
PO S o [R]BE, AR SO AN S AR #4025 4 S 186 4%
BRI 25T, T A 15 R 4 9 4 Tt B K F B i Ak b
R it 42 = = AT B UG+ R Akt 4l S T2 TN
FRBR, B ANRAR COD 1225, I 914 5% |
10% 15% 1) AP 4B R 7 b B K BFF 9% S FEC K B
1.2 IEHRE

KA GBI + L A T2 %8
BB AN A G K AT, T AR WA 1,

10%J57K

K1
Fig. 1

R A G 15 K Ab L2 AR

Flow chart of rural sewage treatment

A BIEHERRET CCBEET O RET
PR 2 R, SR T ) R K T 5, B 8 AR,
48 3 h, 5K A MR A5 2 Y K A KR R
CHUKAT KA R AL R AR R SRR
ZA7UPURE R B O 2 45 )2 i 2Rk
i e K 7 SN T5 A R 1) A A2 A 1R B 08 Y
i, DT80 75 5 1 7 £ 38 v 1) 480 B R A
[Fi Pk >R FET i) 8k 7 4605 3, )RR 43 % 8 UK 36, i 42
A oy ik AT L BR TS QeI RO RE T, 12 0 1
AT E R R LR LB, HAEH 1 ti5K
A2y 1.5 ~2 m*, 414 T2 his Ik H K 2
(A HI9E K 5 b o) (GB 5084-2005 ) H i 53 2K
HE , DRI AT DU AR S5 3t 1) B

[ HF, Sy PRAIE 775 7K A PR ROR, , 4 Z 3 i T
BB U8 R G0 70 4, LA ARIE AR W Ak B R 48 4 2
PRI LAY IR IR BT A IR R . AR D
TR B, & Fm 47 g AR T A
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1.3 FEHNHYSH

(1)KL L 4 RS B« R A% A SR P30 300 4 T Al 45 4%
W, 5 B AR M Y, N T i A A SE A 500 mm,
HHBE SR 20 mm, 2% £ B2 O 70° A& A SR B
MR TE A A% M, N5 i A% B 58 1 400 mm, H}
Bk 5 mm, 23 A 0 60°,

(2) #7100 . >R A M 38 XN Rt 45 A, RO o
10.25 m x5.0 m x3.65 m, GRKIEN 3.2 m, H5L
RHZ 164 m’,

(3) P75t R P b HE X R 25 48, ROy 12,0
mx5.0mx3.65m,GRKIKEA3. 1 m,HUERY
186 m’

(4) = 5 U8 W 2ok M3 =X TR 454, =t
R, i R~ 4 23.0 mx12.5 mx1.1 m, 4
BOIREA R 1.0 m, B A A FLL 288 m*, Bk
2R WK S 64549 0.69 m*/(m® - d)

(5) i 1kl >R AT b 3 =AM R 25 4, RO oy
5.0 mx5.0mx3.65 m,HRKEL 3.0 m, HH%
R 75 m* K S BRI 254 3 hy

2 XWERSHH

2.1 EERIETHER
B4 H R AR AR TS T K R TN S R A, 4t
T 5 e W AN S sk C/N SR JE SR
il A b PR gk = i 5 T 250 TN 2% BR A5CR AN 8 1 ] 8t
AT — RN S0 0 58 o 45 SR R W, 78 AR X A 4
SR AT A s (AN 389 o T 8 9w AR )
AN HEIA I B UR (AN S0 3 AT AR B AR D) 1Y
ZAFF 8 1 1 o 22 O Ak M 45 TR R 43 A A it R K
(R it , P 7 R 48 TN R BREE .

205 K AL HAE 2013 45 8 H (4 B sE bRtk L i
KK LR 2,

i 2 Al %, #Ek TN Ml NH,-N ¥k ¥ % 7, C/N
7 6.7,BOD/TN {2} 3.3, FEMIEKEMET, R4
% BOD, .COD . SS %% NH,-N [ 22 [ & 5 B 47, Jvh
Xt NH,-N (25 B %5 51 87% ., fH 7K TN ¥ JiE 45

i, SR AR BT TN [ 23 BR ALy 25% , B~ R GEXT
TN B LFBRFL H 68.2% o M4 %5 /K b #Hk 11)
JK S5 W B A s AT S B AT 40 BT, K TN Ik
B i R R R] e OS2 2 K5 g3 3 Al A,
HEZK TN S5 L, T e K T s B AL 30%
Ul B A AR R T S A R AN AR @ S £k
Wi K C/N fE AL A 1.9, BOD/TN {H AL Ky
0.78, KL, AL A B FE R Figka
T e A 5 8 AL B SR IR C/N IK BOD, /TN f
935 7K, Bk 2 B A6 TR 9T 5 1 A AL As T 3 B o

XL C/N BTG K, BN SN EAT T 2 05 1 i 55
5%, F B g5k o O S £ B TR A0 5 A A
B R W 0 B IR BE R NE R S AR AR X
NH,-N TN [ KBRS (0 8% A Qi 3 K
i > S i 25 R 2 R O AR C/N B, X R
BRSO TG Je, T B IR A AR B, W] L
VE R %l B B, AR A S i 500 mg/L B I ;B
AR AL Y K AR C/N B, gk A
WFE KRB, WIS A/O Kb 35 4= 3 R A A6, C/N
7£1.7 ~2.6,BOD,/TN 7E 0.77 ~1.32 [, TN 5[
KB 40% ~60% ., T 3E AT I TE K B AR A A T S
KA TN b FERCR 1 ) F A2 L

B il Ak #E 7K C/N B AIK . BOD, /TN B {I%
11 NH, -N v B2 8 (9 7K B RRAE , 76 AS i &1 W i U5 17
ZeME T FRATT R A DA VR YT b il AN [R) T B D K
7 28, LA 3 RO ) B B e 7 58 G A SR Ak, O
T KRR

(1) % VAR TF 5% P8 77 3t i J5 K e A il
kit o

(2) J5 % 248 T 10% 5 b (% B K i A R il
kit o

(3) 5 348 Tt 15% 7 b (% B K e A R il
kit o
2.2 HRHW

WHORF TR T Rg ko iatta (5 £ %G
2515 ~20d J5, kB Rt aFRe), AR

F2 REEREHKKER
Table 2 Quality of influent and effluent of denitrifying tank (mg/L)
oA BOD; coD SsS NH, -N TP TN
R4tk 80 ~ 150 150 ~ 300 100 ~200 23 ~38 24 30 ~45
Bk H K 18.9 ~21.1 36.6 ~40.6 13 ~17 4.0~5.0 0.4~0.5 15 ~20
Mk 4.8~6.0 20 ~27 7~9 3.3~4.6 0.4~0.5 13 ~17
b 10 50 10 5(8) 0.5 15
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RVERYESE S d S AL | oK TN o 2 52 56 A )
BRI . SSRAE RV 2 (e 1 ~5 ROWRE
BT R GLis TR E o i3E 2R 5 d IR IME, 556 ~ 10 K
NITE IR RGBT E R IELE S d WEINE,
o511~ 15 KONT5 5 2 Kl 5 16 ~20 KT %8 3
#i) o

30 —o—FK S 60
s | A i P e
- % o A y
—n— ER=R ./’*047 o* \b\ 1/, \\ g 50
-0-0~ / - /
ol peert V. .
% ¢ Aa /Aﬁ/»il NEES
A AT a'A N N
g N = AN 30 5
N E AN S W Ex
[ X/
5 W 20
|
0 1 1 1 1 1 1 1 1 1 ]O
1 3 5 7 9 11 13 15 17 19

1(d)

B2 TGS RO AL b TN A 25 B
Fig. 2 Removal efficiency of TN before and after

adjusting process parameters

(1) 7% 1.l B 8s a1, &G0 TN /9 &
BRRAT 7B AR T, HR TN K W B R 2 A 15
mg/L DL I #EHEZK TN W BE 45 i i B 0L, K TN
PSR bR , A RE o 38 B CORERLTE K AL B T 75 e )
Helhn ) (GB18918-2002) — 2 A FRifE%iK , X )&
PR R A b P AR AN FE TR C TR H G OTRAK SR
AR (B i bt 3E 7K B/C 249k 0.43, C/N 29K
2.2,BOD,/TN #j 0.95) , it KN fE 15 #1175 /K &b 2 H

(2) J7 % 2 i B v udl vl o, B A 10% 1
JFK TN (9 L B sk ik — 5 48 5, ik TN £ B
K3 15 mg/L LAF, BB Akt % TN [y 2% BR 20%
25.2% $2 T+ 5 48.2% (ELE 5 d FHE), TN L%
HORRIEESR R, RGN B L BRI 10%
(LS dFEE) iR F 77.5% o FF H X HoAth K
FEPR AT KRR 52 (W3 3) 7 A AR i 3 HE ik
PRUEZR .

(3) %3 2 th g v A, K b TN R Rg
o 1k B BT FR o 23R, 3k 2 IR R i A A Ak Tt 1)
T5 K SO R T 48 2 1 B, AR B TR D FE R A
B4R, 2235 0k RS A0 Ab B S B9 B R ER 45 0 A R SR
(RSB 6 10 B Ak B2 B 0y (Rl aE 5 o A &
(Ny)) AR Z A 2 il Ak 1 28 0 ME LBy 2 W 1R 1
1430 B, T R B R G K TN 48 bR B 2 0

TR A A A SR A FI S

A2 AT, TN B9 L BRECR , Bl & B 1R K &
B B2 T S B A T R S BRI R . X UAEA L B
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Table 3 Influent quality of main structures

after adding 10% raw water (mg/L)
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Table 4 Quality of influent and effluent after adding 10 % raw water (mg/L)

iz BOD, coD ss NH, -N TP N
Rauikk 80 ~ 150 150 ~300 100 ~ 200 23 ~38 2 ~4 30 ~45
SRR 70 ~135 128 ~256 20 ~40 21 ~35 2.2~3.7 27 ~42
Bk H K 10 ~13.2 25 ~32.5 10 ~13 3.8~4.3 0.2~0.4 13 ~17
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