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Abstract: The total effluent nitrogen concentration in a swine wastewater treatment station with
two-stage AO process was high, which required deep nitrogen removal. Therefore, the circulating fluidized
autotrophic denitrification tower was designed after the secondary sedimentation tank and its advanced
nitrogen removal efficacy was then evaluated. The results showed that the effluent NO;=N concentration
remained below 5 mg/L. and the nitrogen loading rate reached 240 mgNO, —=N/(L-d) in winter after the
stable operation of the circulating fluidized autotrophic denitrification tower, which could save the
operation cost of 200 to 400 thousand yuan/a compared to the conventional heterotrophic denitrification

process.
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Fig.1 Process flow of wastewater treatment station for pig

breeding base
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Tab.1 Water sample test data of wastewater treatment
station
24 s P4 A
WiH COD{l ,mﬁ?ﬁ{l ?\Eh{] /u»%{l pH
(mg-L™") | (mg-L") | (mg-L™") | (mg-L™")
3051+ | 44.0+ 675+ 963+
Sk 531 | 027 | 137 | 354 |70
- 2500+ | 28.5% 323+ 589+
J g
URIK T os | Tas | 28 | 230 |70
3y 186+ 25.4+ 3.11+ 305+
—UHeHK el T3 | los | sse | 742
TG kAL R
A e v 400 3 30 50 6~9
T bR

BEXT TN AR 1L, XF SR AT AO A A& B JR B
B BEFNA AL TR MR R G5, G0 DO A 5 4%, 42 8 SR
ARG A RE . R HE A 00 K
J ER IR AR 1 SR I AU R A B SR A
LR RO A R G B A i TR E 5 s m AU
RECE m HARE IR A R4 S5 i rh i 1
T K 22 G0 X I T 75 K Ak T g H K R AT TR E
AL A5 R NO, N BRIk 90% , Fie KA
il 35 1 158 mg/(L-d), H RGBT A BALG R
BSARAR AR 0. 11 J0/m* . 1ZH AR B #9514 15
& G TN, JUHE T E R K R R
AT+ HRAR IS
2 MW FikAek it KRR
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TN : B P 3 i 12 9 0 A — 5% 40 o Ok B
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Tab.2 Design influent and effluent quality

COD/ |BOD/ | A/ | BA | MW/ | SS/

- @/

JiH| (mg- | (mg- | (mg- | (mg- |(mg- | (mg- 1 pH
Y | hH || H |[H|LhH| "™

AL BUA AN MINGRE L AN A 3 s
®3 WMH/HEBRENEXSH

Tab.3 Sulfur powder/sodium bicarbonate related

parameters
WH R | 505 % | BT R (kg - m™ - d™")
ks |200~500 =99 0.75
TR 4N >90 0.75

K

<8 000|<5 000|<1 200| <1 200| <80 |<300 | <300 | 6~9
K 5T

K 400 <200 [<30 |<s0 | <3 |<50 |<80 |6~9

K 5
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Fig.2 Site and plan view of high-efficiency sulfur-driven

autotrophic nitrogen removal system
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HrIEAMINE HLBR IR . 3 3 — BEiH Al (o 94k, 25 N
H IR RE RS LU S 5 . DAk 17 B BOZ W kg n
KSR o, HESITSE T TR A R
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VLR E B TR .
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Fig.3 Change of NO,—N concentration during

acclimation stage
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Fig.4 Alkalinity and sulfur powder dosage at optimum

operation
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Fig.5 Performance of the nitrogen removal at optimum

operation

TEFEK NOy-N R B IA 5] 250 mg/L )5, 0 1 el
J SRURACR B R K A 2 8 mi/d, IRV R K R AT
FEAIS , H H 7K NO,—N ik BE A3 Bl 2F 7K NO, N e B 7
R T T, 2% P v R e S RN 1 SR ) RE TR AT
FE—EMIHIER . 25K NO,-N IR BEARE J5 L B B
TR RE R A TS N R K H K NOS =N VR B B,
A 4T 56 23 R HZK NO, —N VR BERE % 25 mg/L
AN o A 3E K 4 20 3 2 50 m¥/d, B #E 7K &1 A

BN, K NO, =N B 1 22 mg/L &A1 5 45 mg/L,
B R GRS DR RS E , R 225 A FF
e R BR ] o Bl AE IR K i i 65 m/d i
7K NO, =N #¢ J8 -2 4 250 mg/L Y45 B0 F 54 52 1817
11 .d, 7K NOy-N ¥ i A0 B 22 19 mg/L; i) 7 3E
7K NO, =N P43 Ji 4 250 mg/L RS T B 7K
HIE I 2 100 mY/d, Hi7K NO, N ¥k B fe A R e 7
5 mg/L AR, B2 € IR , I 2R 48 kK B8 72 2
HRTH K, AT O A 35 Sl A S vy #E 4758 42, T
Hha] R RN
ZAIBT)E %R SR AL A IR A B
faf i5 #) 240 mgNO, =N/(L-d) , it &R B3 .
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Tab.4 Operating parameters of main process
TEFRAK | B R St/ |25 KK T

H/(m’ | (mgNO,— | 45+ B A
h™") [N-L'-d")| [al/h

50~80 240 24

o

A

Ak P/
(m*-d™)

DO/

5
it H (mg-1")

pH

<150 6~9 <0.5

Bl
4.3 BAZE

AR F IR AR B AR BT R A A
T AR BOm S ] Rk s T g . RRdis
179 d, K 4b B E 24 900 m?, i it A1 4 245. 79
ke, BB BB 675 ke, BT JFURHTT 317 20 883
TO/t, B B U B A B 2 R 2. 42 TT/ke N, 211G
TR A AR IR AR (R 5) o

®5 AERRLEFHREREA AT

Tab.5 Cost comparison of different denitrification

electron donors

N PN I UL | B I R

g () S BRI et | absmoi

(kg-kg'N) | (Ot kg'N)
HEE | 99 | 2746 | 2774 3.33 9.24
2| 99 | 4740 | 4788 4.69 22.46
RSN 60 | 2300 | 3833 6.41 24.57
NG iy k 883 883 2.74 2.42

B BN 675 ke, B R SN (A 3L & = >
99% ) T 375 i £ 1 600 JC/t, B i 20 Fc b R S 4%
hngk FH ok 4. 39 J0/kgN , 24557 9% 53T 6. 81 JT/kgN . 2
BPETHE 24 hisd7, FE N 34. 2 kW h/d , # K T
AL HL A 0. 596 8 T/ (KW -h) 11, W B FE KL AR A 20. 41
Je/d, BT R 2% R 0. 75 J0/keN . 48 ERFIR 5
BB 17 5 00 28020 B B0 U AR Sk 7. 56 TT/kgN L A
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A% G 5 77 SO AR B A 1Y 2938 47 AR 20~40
J1 7t/
5 %

A4 UG RO Ak 37 0 AU T 3808 2 K IR
FE b B 0 BT it R B3 S Sl T g M
BRI 3 TEHE K NO, =N #e 5 ok 250 mg/L AR BL T,
K NO, =N MR EE 5 mg/L LA, PR A AR N
98% LA |, fii & 1 17 oA 240 mgNO, =N/(L-d) . &
AT, R 800 [ 3R I A s AT A
7.56 Ju/kgN, B A% 58 55 57 S A AR AT 1T 2948 4T AR
20~40 JiJC/a.
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