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Application of low—temperature plasma synergistic catalysis in ammonia
emission reduction in agglomeration pig farms
ZHANG Xiuzhi', ZHOU Simiao', SHOU Dongjin®, HOU Jingyu', LI Tong',
ZHANG Zhongfei*, YAN Zhichun' "
(1.Academy of Swine Research of New Hope LiuHe ,Qingdao 266000, China ; 2.Zhejiang Tianlan Environmental
Protection Technology Co., Lid., Hangzhou 311202, China)

Abstract : In order to solve the malodor in the agglomeration pig farms in Dezhou City, Shandong Prov-
ince, the ammonia removals of four types of low—temperature plasma equipments ( high—energy wire
barrel, high—energy wire plate, low—energy wire barrel, low—energy wire plate) were studied through
pilot test. The results showed that with constant high ventilation rate in the pig house, the high—energy
wire barrel equipment had the highest ammonia removal efficiency of 70.03%. The addition of catalyst
would increase the ammonia removal efficiency by 4.64%. When the initial concentration of NH; at the
fan outlet of the pig house was 1.97 ~5.89 mg/m’, the concentration of NH, was reduced to 0.50 ~0.92
mg/m’ after treatment by the high—energy wire barrel equipment. The operating costs of the system in
summer and winter were 258.39 yuan/d and 103.36 yuan/d, respectively.
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Fig.1 Schematic diagram of pilot—scale low—temperature plasma deodorization system
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Fig.2 Effect of different electric fields on ammonia removal rates

IR 55 B8 1 A8 P R & HE XU B Rk
JE R PRE AR S B AR T R R e A
FE MR TR TR s 3y, (1575 49
23 E A D BT ) PR 0, DL IR 38 B8 i s e 0 1
HEg® , mE 2 ol 450 s gl mfg 1kl
RS R B, N 31.03% ~70.03%, 7= fig 2
R HEA ST EREN 29.33% ~64.86% , fKfE 1 12
AR E N 13.04% ~30.55% , K fiE 2 &<
ERRREBAL, N 10.65% ~9.78% , A [F) 25 ) Ha,
Y (THhE 1 B AE 2 ARAE 1 MKAE 2) X TR E
o3 3 257 ot R 2 2 R 1 184 o i 39 RGP R %
HHL S IE AT I FL L L S R HLIB AT 38 e
eI A 1R R A BRI & TR e 4
Jir PRI T 6 £ %% B A, BN g P A5 L Rl AT
YRR (RS B AR AR ) g 2
ZI TR R AE R, SRR TR NH, /7 (soH

MG BT ) S A AR s B g 4T H Ak 2 e f
SR, WIRTAR 3 T NH, 20 F 1 AL o 2 e
DL, AR R 70 f 3732 47 Bt ml sk 30 0 g e 2 5 o
TXFRAPEANLBRECE, £ 1 AR FE RS
T AR 55 B T I R B 2

e 1 s, A @ BE R S A T HE R T R R
B, e 1, A 2 AR =W O A ol ok
202242 J/m’ 1 862.72 J/m’ , X I F 28 /< 2 [
4398 70.03% .64.86% (El 2(a) - (b)), REE %
JE AR ) 838.84 J/m’ [ 792.75 J/m’, &R 2
BR%5 000 31.03% ,29.33% (1l 2(a) = (b)), ik
REr TR IE A T AR R R R B & /N T
e, FEE AL RREAL, INEE 1 [K6E
2 BT RE R B e R 724.55 1/m® 502.45 1/
m’ R AR BRI 30.55% .29.78%



www.chinacaj.net

- 64 - g IR W IR R R % 355% 0

£1 FAREEHTEEREETRENERTER

Table 1 Energy density values of low—temperature plasma equipments under different wind speeds
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Fig.3 Effect of different catalysts on the ammonia removal in high—energy electric fields
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Table 2 Daily operating costs of low—temperature plasma equipment in summer and winter
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