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The design and analysis of exhaust treatment equipment for
laboratory animal facilities
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[ Abstract] Objective To design and manufacture exhaust treatment equipment for laboratory animal facilities and
determine its actual effectiveness. Methods The exhaust treatment equipment was developed and manufactured based on
both MnOx-TiO, photocatalysis and gas-liquid turbulence. On the roof of a laboratory animal facility in Xian, the equipment
was evaluated regarding the capacities for NH;, H,S, and stench clearance according to national standards. Results The
equipment clearly decreased the concentrations of NH,, H,S, and stench at both boundary and exhaust port. Conclusions
The exhaust treatment equipment based on photocatalysis and gas-liquid turbulence effectively eliminated the main odorous
pollutants exhausted by laboratory animal facilities.
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i3 2000 ppm B, & 55 X HEK B RBEIE . X
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B, ARIEHEK TDS {EANEE i 15 K 25 HE R 1)
(GB8978-1996) MLiE .

T (1) HERUE 5 (2) JEREAAT ; (3) I FEARAT 5 (4) PLTiER 5 (5) i
WK ; (6) Wi, (7)BRIZ2EE
B 1 SR shYBoitR AE PR B A T 2R
Note. (1) Air outlet. (2) Photocatalytic board. (3) High-pressure
mercury lamp. (4) Turbulent ball. (5) Spray steam. (6) Spray
nozzle. (7) Gas-liquid separator.
Figure.1 The structure of laboratory animal

facility exhaust treatment equipment
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Table.1 Comparison of plant boundary concentrations of malodorous pollutants before and after treatment

fbr s s B RR i
Index Before processing After processing Standard limit value
Z (mg/m’ ) NH, 4.25+2.62 0.13+0.18"* 1.5
HALE (mg/m® ) H,S 0.166 +0.169 0.007 +0. 009 * 0.06
SLSHE Odor concentration 43.2+£39.4 2.6+3.8" 20

T AT IEER, "P < 0.05,
Note. Compared with the before processing, *P < 0. 05.

R2 AHIAT LB ATS G SG R A

Table.2 Comparison of odor pollutant concentrations before and after treatment

Ve AR IX TRGIX
BT Production area Experimental area
Index Ak VT Ab P Sb Y B fE PO} pOrE
Before processing  After processing  Before processing  After processing  Before processing  After processing
= / 3
A (mg/m’) 50.22 3.13 8.98 0.430 4.48 0.258
NH;
ikt 3
it 1}; e ) 2.511 0.224 0.383 N/A 0.047 N/A
2
B A ke fiE
ROUEE 6520 320 1040 80 640 <10

Odor concentration

TE: () SCHR DO A HEXL F -2 BE AT

Note. ( * ) The data are mean values between two outlets of experimental area.
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Table.3 Comparison of odor pollutant emission load before and after treatment

o B (kg/h) LA (/)
HERLT ( o ) NH, H,S
Exhaust por i 4 3 STl A B S
ir volume
Before processing After processing Before processing After processing
Ivc 2230 0.112 0. 007 0. 0056 0. 0005
X
/glgf.’:l: 25600 0.230 0.011 0. 0098 N/A
Production area
S X *
J\, Bk 23200 0. 104 0. 006 0. 0011 N/A
Experimental area
o "
b — 0.58 8.7

Standard limit value

TE: () SEER DO P HEXU A -2 BE AR ; (#) A8 GRS Qe HERChR i) ( GB14554-93) , HESUMAT S BE 20 m AR

Note. ( * ) The data are mean values between two outlets in the experimental area. (#) According to Odor Emission Standards ( GB14554-93) , value of

exhaust funnel height by 20 m.
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