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Fig. 1 Schematic diagram of deodorant system
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Table 1 Design of orthogonal experiment
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3 150 30 1.5
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Table 2 Absorption of ammonia by different solutions
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AT S/
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Absorption rate
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Table 3 Result of orthogonal test
HAERE/ Y%

75 No A B C Removal rate of
ammonia
1 1 1 1 66.2+1.4
2 1 2 2 70.8+1.1
3 1 3 3 83.2+0.6
4 2 1 2 59.0£0.4
5 2 2 3 75.6+0.7
6 2 3 1 65.840.6
7 3 1 3 56.9£0.6
8 3 2 1 58.2+0.4
9 3 3 2 70.7£0.6
W2 R 34.4 37.6 25.5
e iiey
Optimal com- A, B, C,
bination
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AR 45 M0 7 A0 B Y K He R K TR
SIWRE S SR . AW RE , 3 S AL PR Y
IR 1= 45 - 3- T (1 Fp VA P 1) VOC R 1 i ik
ORI AR UL A S AL R 4R
Sh T T K i SR, X VR TR R B
P IR RO HERE 7= A RSP 2 5 I
M2 B S 55 WA MR R VOCs, BRIt S
b B A R KO HERE P A 45 Rl SRR B AT
M

TR SR A 1 25 B RSN o A
SIS . A AR AT e R 5 5T
) ELAR AT G, YA AT5 Yo W) 5 55 R AR A6 B A i

B, TS Y B 25 5 5 55 T e DA T R Al 4K 7S
FACRERE P AR AR 5 pm A2 AT T ZE T, TR 43 1<
V5 YR AR ARAE BT Y ARG A R Won
7 AL L AL GEmt oA s & R BRI & T 10%
LAy, B Rl 7 S5 A A B 2 LS 5K A il
J8E LN BT LA 8 10 A TR RCRER
3.2 EMITIRERRY KRR TEE AT

AV RN AR BT BN & A A
B, BN AR R BRBOCRBEAR, I, 752X R
W S A BEA T I A e o DA w8 7 4 A B A Y
eSO, ARG IS RUEAT T 45 d AR A Y
b, Bk e 22 BR 2 AR i BTt Ik S i
SRS Y AR N g OB b EAT RN, K LR i
RAMAE N B ERT . @ L R T R
b, B BAR 2 I AE AL RN 3 P B B T A R
Ao m ¥ RHFEE LR JE B WA ik 3w TS
VT U8 P LR PR 40 B A 5 AR B A B R T S
PN I A, A o P B U YA ) R R A
100~200 mg/L, JEAR T4 A I P 15 Je i 14 28 20 i
R, UL SR G R V5 R R R B R B
AURCHEVE T o Juhler 2SR5 % B, SR FHYIML G A5
PEVG YR AN AN R 55 S N #3 A it 52 i 7, i LS Ry %
14 )i BR8] P R 8 30 d ZE A 46 06 2 7 d.
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1EAE A 50 45 A 2 W 20 S0 VR B 50 mg/m®
P45 B BF 1E) 30 s 25 A %6 1.5 L/h i e K 41
Ao BIEU0 HE S BE BRI, S IE # 1 2 B 8 3
1R U B A 2N 20 20 2 bR B R, 2
B R B G , B R SR IR 8 A%, 1X 5 Hou %57 (i iF
FELE IR — B T RAE SN A5 B R R %
ST A BRSO B R MR AE ROV A N A R
Fa] A 15~30 s, A= Wy st s R lese 7 A IR
AR FR R o5 s SRRSO R L SRR
T PR A Wk ok b ) R R R A

AR A B 1 IR SRy R MR B R 2R 5
PR /N o BRI, 76 S0 B 2 B 2 A B rp
% 8RN AR R I B K AT o 55 1k 3R 5 e
Foe /)N B T DR T 2 55 R B R R, /0N 55 T A 4 O
KRG, R AU I >, %2 S5 55 1 4 i =
Az BRI T 7 A TR BE P 55 S TH AR TR 2 UK
PRI, 7 S 1y FH R A ISOAS st SR e o8 A 25 Ak %6
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Application of ultrasonic atomization bioreactor in treating ammonia
gas from composting

LIAO Youjun',MENG Yuxiang”, REN Zhugqing'

1.College of Animal Science and Technology, Huazhong Agricultural University, Wuhan 430070, China;
2.Songzi Municipal Bureau of Agriculture and Rural Affairs ,Hubei Province ,Songzi 434200, China

Abstract A novel ultrasonic atomization bioreactor was designed to improve the removal effect of the
bioreactor on the odor produced by composting. The treatment effect of the bioreactor on simulated odor un-
der different conditions was studied. The pig manure and wood chips were used to conduct composting ex-
periments to explore the actual effect of the bioreactor on removing odor produced by. The results showed
that the effect of ultrasonic cavitation improved the absorption rate of ammonia gas. Ultrasonic atomization
was about 10% more efficient than the traditional spray mode in removing ammonia gas. In order to solve
the problem of high ammonia nitrogen in the system, the activated sludge was domesticated with high am-
monia nitrogen and hung in the reactor, and the ability of microorganisms in the system to degrade ammo-
nia nitrogen was significantly improved. The process conditions for removing ammonia gas with the bioreac-
tor were optimized with orthogonal experiments. The results of composting experiments showed that ammo-
nia release was highly consistent with the temperature of composting and peaked on day 5 of composting
(76.3 mg/m’). The ammonia release in pig manure composting was related to the pH, the concentration of
ammonium nitrogen and nitrate nitrogen. The reactor’ s removal rate of composting ammonia peak was
80.6% , the average ammonia removal rate for other periods was maintained at about 90%. The ammonia
concentration at the outlet of bioreactor was less than 5 mg/m’, which meets the relevant emission stan-
dards. It is indicated that the ultrasonic atomization bioreactor can play a good role in removing ammonia
gas produced by composting. It will provide a new idea for developing bioreactors in the future.

Keywords ammonia; bioreactors; ultrasonic atomization; mulching composting; pig manure com-

posting ; odor removal
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