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Startup and Operation Efficiency of Shortcut Nitrification and Denitrification
Process in AO Reactor Induced by UVA
GUI Zhi-gang, HE Jun-guo, ZENG Xin-hui, @ ZHANG Chen-yang, = CHU Zhao-rui
(School of Civil Engineering , Guangzhou University , Guangzhou 510006, China)

Abstract: Ultraviolet A (UVA, 365 nm) with a strength of 232.96 wW/cm® was used to irradiate
activated sludge, the feasibility of achieving shortcut nitrification and denitrification of urban sewage was
studied under continuous flow conditions, and the effects of UVA on the activity of ammonia-oxidizing
bacteria (AOB), nitrite-oxidizing bacteria (NOB) and denitrifying bacteria were investigated. In a
continuous flow AO reactor, the effects of no UVA irradiation and UVA irradiation were compared. Under
the conditions of normal temperature, influent COD of 100 mg/L. and NH,"=N of 50 mg/L, the nitrogen
removal rate of without UVA irradiation and with UVA irradiation reached more than 50% and over 80%
respectively after 80 days of operation, indicating that the experimental group successfully realized the
shortcut nitrification and denitrification. The effect of UV irradiation on AOB was very small, and the
activity value was about 8 mg/(gVSS-h). While the activity of NOB was reduced from about 10 mg/(gVSS-
h) without UVA irradiation to about 2 mg/(gVSS+h). It is speculated that this is related to the mechanism

that UVA can induce microbial oxidative stress effects. NOB generally lacks corresponding antioxidant
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enzymes, resulting in the inability to effectively clear intracellular reactive oxygen species (ROS) in a

short period of time. UVA irradiation increased the activity of denitrifying bacteria from 8 mg/(gVSS-h) to

about 12 mg/(gVSS-h).
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biological nitrogen removal
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Fig.1 Schematic and physical diagram of AO reactor
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Fig.2 Nitrogen removal in different AO reactors

PEABBE . (66~125 d) Ji5 , i 6 41 7E O I )
UVA, [ I #7328 17 10 d J5 H 7K fiF 25 208 B AS W %
;1847 14 d 5, b e I AR AERFTE (75£5) % 5 7
PREEIE AT 46 d, BI04 O B H KRS 25 UK 5 4 R A
(10+2) mg/L, i E R ALE (80+6)% . X} HRZH O BEHi/K
AN (25+2) mg/L, O BE K& A WAl A& —
HAERFTE 0, X BEZH IR A (5044, 0) % , br i 4 1
IG5 20 R W A5 E O fth UVA H8 BN T sl 7 Ja LA
A

HEABBE = (126~165 d)J7 , iR IR 4L 7E A b FF )
UVA iz 17 10 d J5 50 85 B AR 4E R 7E (85+5) %,
HLAS A A R R (8+2) % , FE I TE A UVA §5
(58 BT e 98 764 I ] I R e 19 J AR i 1k
AL, LI R U AE O b ifE AT UVA $5 B 47

HEA B BEVU (166~200 d) )5 , iR 56 20 76 A 3t A1 O
W RS FJS UVA L3817 10 d e, S0 i i 2R 445
TE90% , HAH A E A RN (4£2) % , UEW] S0 25 7E
A AT Ot UVA 47 BE Y4 B T 5B 98 75 1) 18] N JE
BT FRAH AL S A AL, LB AR FEAE At 5RO L 5

0 RE R RO S
ZE PRk, 76 UVA 55 HB R AO J2 v 7% RETE i
RAE A AL, B AR & XA, Xl e

UV A XA A6 A S i A0 B A2 2E VR FH A 6, RIFE O 3t
PESEREILVE T, 76 A S A 2E SR AR VR, ELX i ik
B VR FH R T Ak

i 2 25 R R, FE #E UK COD 4ERE7E 100
mg/L 2247 2 F T, X BR AL 7K COD 298 5 mg/LL, &

<10 -



www. cnww 1985. com

HER S UVAF 5 R EA2MIL R R TV B 2h 5is 474k

%40 B H 11

COD Z R 2528 95% ; MR B A AE R th FIC UVA
AR, K CODWAE S mg/L 24, Wi Fhn T
UVA &R, 530K COD MR B TH 2 20 mg/L 2247, 25
R 229 80% ., X R W] UVA Hi 252 i X COD
MY 2Bk UVA FRIRRRIEF5 5 A0 N 80N, $2 Tk
A=W PN R T 4R (ROS) K-, 5 & S8 AR 5403 ,
HA YRR BT TR W TS M ) B R R il
FKH DTS T COD ¥R BE Y T

BORUL, UVA IIF IR AR SE— g 1%
7K COD e B T BT g il A2 3k is K b 3
— 0 A HERCPRIE , IEB UVA 5] AJE A 2% 52 B
Sib PHAR IR 7 A P R R
2.2 pH.DOXK MLSSEMZ

Tl AL 4> AOB FHINOB, 7K FF B B 5 2 5 0l il
TR B A=A 5 B, B2 S AT ek v S 2 i A TR
B A B 22 B B A . Be Ak, Al R
AMS 5 RS ARAESUE T ST, R, 752
VAN A BT S AR B . I R v, G IR
A AT O A pH 430514 7. 7~8. 3.7. 8~8. 2, D0 435
$90.2~0.4.1.2~2. 2 mg/L; IR 2H A W A1 O b i) pH
43R 7. 8~8.5.7. 8~8.2,D0 43 4 0. 1~0. 3. 1. 5~
2.5 mg/Lo XI5 IR BRI 45 W , 7E UVA 58
R V5 Y e B R BE R B, ML 2 000 mg/L B 22 1 010
mg/L 2547, % B 4H ¥ e Wk BE DU A2 7E 2 000 mg/L A2
A (UL 3) o 3 AT RE PRk 5 N 25 PN A7 78 AN Tl 52
UVA & BB, i T JCik I8 I UVA §7 B i
WIAET o ULAh, X BT IR AR R B 41/,
B UVA 5 B 38 s D Ok ki A2, H UVA 5%
TG VR R R R R T R AR G W BT LA SR 2
T SV ok

2020 —o— {5k i —e— SVI 101

2 000 & | /.\o 100
- e : AN
z —¢ o {99
T, 1980 ~
g 98 w
Z 1960f 2
i N 97 £
#1940 =
= 9% 7
i 5 s
1920 \ v \ — los

1900 I s | e/ 94

1 880 93

21 43 65 78 96 109120141165182200
t/d
a. X IRA]

—o—15RMKSE —a—SVI

2100 160

1950 «—*—e /—'\. " 150
7 1800 J w
¥ 1650 .\ 50 uo
— —
1500 % E
® 120 =
1350 . =
i

N 110
1200 .
/ -
1050f w—yp Se—e (100

900
21 43 65 78 96 109120141165 182200

t/d
b. K41
B3 REEEHITIRREMSVIMNTH
Fig.3 Changes of sludge concentration and SVI during
reactor operation
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