B SN BESE 2012 45 5 H 55 29 555 S W] J Environ Occup Med, May. 2012 Vol.29 No.5 « 285 -

TEHES : 1006-3617(2012)05-0285-05

FESES : X51 XERARERD : A [

R I RS gl #

T, HET, RAR, FW, REH, RIFK

WE: (o] BN AXKe T (HRARKT DRI TREALFLERA, A LEGFEEHFRRERE. [F
%] BRBERIATRET ZAG WM N, SRS R RE., 2AEZ® X () 4). T KO W) UEES (AL HK
TRV )R RAEE . ok K E AT 208 TR 50, 100, 200, 300, 400, 500mE6 A&, T R2AME, He K 14
Bo [Z%] 3NH;, R NFALY (PMyo ), HoS BG 2R EAH U B % iy B a3 X AEFF (P<0.05), B (P<0.05)
Kl A 5 5 4R 8] BE B % (P<0.05), WA EE & &, BE % F & & NH;(R=0.730, P<0.001 ). H,S(R=0.423, P<0.001 ) X
%2k (R=0.769, P<0.001 ) By % £ Z %0 B &, T8 & & % 7 PM,o K JZ (R=0.466, P<0.001 ) & EEH £, % 2K
& 5 NH;(R=0.706, P<0.001 ) PL % H,S( R=0.366, P<0.001 ) 3K J& 4 Al At 3k B #k & o [ 4536 ] NHs, HoS, PMo &%
RREZRBEEZYT HERENESFLRAESERNES Y, FERNERERFENYHAE,

KEIR: AT ; XKATFE; ¥mBE; &4A; AA; TRABEY; T2

Atmospheric Pollution and Its Influencing Factors of A Meat Processing Plant XI/N Feng, JIANG Rong-
fang, QIAN Chun-yan, LI Li, ZHAO Jin-zhuo, SONG Wei-min (Key Laboratory of Public Health and Safety
of Ministry of Education, Department of Environmental Health, School of Public Health, Fudan University,
Shanghai 200032, China). Address correspondence to SONG Wei-min, E-mail: wmsong@shmu.edu.cn * The
authors declare they have no actual or potential competing financial interests.

Abstract:

basic data for the setting of buffering zone. [ Methods | The concentrations of NHs, H,S and malodor were monitored by current

[ Objective ]| To monitor the air pollution of a meat processing plant and its downwind area, for providing

national standard methods. A total of 9 sampling spots were assigned: 6 were located in the buffer zone outside the plant, 50, 100,
200, 300, 400 and 500 m downwind from the pollution source; 2 in the plant area; and 1 at the pigsty as source of fugitive emission.
[ Results | The factors influencing the concentration of NH3, PM;o, H>S and malodor substantially were sampling season (P <
0.05), sampling time (P <0.05) and distance away from the source (P <0.05). The predominant factor for NH; (R=0.627, P<
0.001), H,S (R=0.417, P<0.001) and malodor (R=0.701, P<0.001) was distance away from the source, and that for PM;, (R=0.466,
P<0.001) was air humidity. A remarkable correlation of exponential function was established either between the concentrations of
malodor and NH; (R=0.706, P<0.001) or between the concentrations of malodor and H,S (R= 0.366, P<0.001). [ Conclusion | The

concentration of NH;, HoS, PM;, and malodor are influenced significantly by sampling season, sampling time and distance away

&
i

from the source, among which the distance is weighted as the most important one.
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Table 1 Meteorological factors at sampling sites

P WEECC) % (%) JRGEH (m/s ) K
Sampli d_ N Temperature Humidity Wind speed ~ Wind direction
PAMPINgG SCAson 457 n=457 n=27 n=27
%2 ( Spring ) 28.25+3.19 58.61+9.92 1.24+0.79 %84 ( Southeast )
HZ(Summer) 2383500 9020+7.68 1.62+1.23 P4t ( Northwest )
B ZE(Autumn ) 21.24+3.69  43.42+1245 1.09+1.01  ZF5( Southeast )
F 65.825 998.319 1.025 —

P <0.001 <0.001 0.368 —

22 FHEREFIG MM LER

TEBZRL) AKTRITEE , 200 m DL K 575 Y5 2 50 37 1 Wi
o NH R BE IS R A X — IR e KA1 MR B2 FRAEL (0.2 mg/m? ),
IM7EE ZE 1 50m A B CAIRFUbArife, W32, HEREDI KR ZE,
100 m BT Ja A X HoS — U Rk B FRAE ( 0.01 mg/m® ), Bk ZE
TE 200 m IR T AR fE, D3R 3, /22 LL BKZE 1Y PM,o U 2 - 3
D A X H P 49 FE R (0.15 mg/m’ ), 7EH F=300m 2
JRART AR e, W34, FBL R & NI R
ZEf, 100m Z S5 25 Wil s AR R 220 BN, WAk S,

F2 NHREFENER (X +5, mg/m’)

Table 2 NHj concentration at sampling sites

REEFN fha J7A J°B Xt R
Sampling season Pigsty Plant A Plant B Control S0m 100m 200m 300m 400m 500m
#2%( Spring ) 1.66+049  0.18+0.09 030+038  0.11+0.13  076+134 021006 0.15+0.07 0.17+024  0.13+0.13  0.10+0.08
57 ( Summer ) 1.77+£047  0.17+0.05 0.17+0.05 0.14+£0.04 053+0.17 031006 0.19+0.04 0.14+0.04 0.12+£0.03  0.08+0.03
A ( Autumn ) 1.09 £0.23 0.29£0.11 0.17 +0.02 0.14 £ 0.02 0.38 £0.24 0.29 +0.14 0.19 + 0.08 0.18 £0.12 0.18 £ 0.06 0.14 + 0.06
3 HSTIBHENER (X5, mg/m’®)
Table 3 H,S concentration at sampling sites

RAEZENT W JTA J'B Xt AR

Sampling season Pigsty Plant A Plant B Control 100m 200m 300m 400m 500m

#7%(Spring )

0.018 £0.032  0.008 +0.009 0.009 +0.014 0.006 +0.008 0.011+0.030 0.010+0.015 0.008+0.015 0.008 +0.015 0.008 +0.014 0.006 +0.009

K2 (Summer )  0.022 +0.003 0.006 +0.001 0.006+0.001 0.005+0.002 0.011+0.003 0.010+0.003 0.009 +0.002 0.008 +0.002 0.007 +0.003 0.006 + 0.002
A (Autumn ) 0.019 £0.005 0.017 £0.005 0.016 = 0.004 0.008 =0.001 0.021 £0.002 0.016 +0.004 0.008 +0.001 0.008 +0.001 0.007 +0.001 0.006 + 0.001
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F4 PM, BZEMLER (¥ +5, mg/m®)
Table 4 PM;, concentration at sampling sites

KA i J7A B Xof B
Sampling season Pigsty Plant A Plant B Control
42 ( Spring ) 0.229 £0.067 0.194+0.085 0.199+0.097 0.122+0.096 0.216+0.082 0.210+0.081 0.184 +0.068 0.144+0.053 0.194+0.064 0.175+0.043
HZ(Summer) 0.136 +0.047 0.052+0.018 0.051+0.016 0.053+0.030 0.119+0.030 0.119+0.025 0.103+0.009 0.099 +0.012 0.066 +0.031 0.062 + 0.027
FkZE(Autumn ) 0327 £0.169 0.285+0.136  0.286+0.140 0.239+0.116 0.317+0.111 0.295+0.114 0.263+0.126 0.248 +0.113 0.222+0.114 0.203+0.110

50m 100m 200m 300m 400 m 500m

=5 BEIBMNER(X+5)

Table 5 Malodor concentration at sampling sites

TREZ o
Sm:;ﬁiezsm gii PlJ;fA PL}:nfB cﬁuml 5051?1 Isnite 100m 200m 300m 400m 500m
%2 (Spring ) 71£6.48 20 £9.80 20 +10.78 10+0.00" 40+9.49 10+ 0.80 10 0.00 10+ 0.00 10+ 0.00" 10+0.00"
52 (Summer)  55+0.00 15+2.47 15+1.23 10+ 0.00" 31+3.74 11+1.23 10 +0.00 10+ 0.00° 10+ 0.00" 10 +0.00"
*ZE(Auumn ) 6729.17 13+1.73 15+2.73 10+0.12 28 +7.65 11+1.18 11+1.34 10+0.55 10+0.11 10 £0.10

[E ]*: 5 = B AR A5 A I R AR 3R ( Compared with the limit of detection of air quality-determination of odor-triangle odor bag method )s

2.3 BWIEARE ZF T S AF E5M SR R AR T I B (P<0.05 ), B R TCH 5%
Xt NHs  HaS Bl Rk BEAT BH S 5 e ) PR 38 A SR 31 Wi ( P>0.05 )o H1 FAREASBEAN L H 52 00 ot 5 26 3 W 58 LA
I B S W 5 S {5 e DR B S ( P < 0.05 )5 X PMo ¥ JEEAT W] B R, BT U R, Wk 6.

®6 FTEFEAFEMEREENEE THENNERGITR(1=270)

Table 6 Results of repeated measurement model of variance analysis for the contributory factors on the concentration of major pollutants

NH; H.S PM;o A5 (Malodor )
S2IE A Z ( Contributory factors )
F P F P F P F P
Z= 15 (Season ) 15.863 0.001 31.634 <0.001 261.97 <0.001 10.780 0.004
Bz (Time ) 29.206 <0.001 19.852 <0.001 7.059 0.014 4.812 0.038
5 ( Distance ) 49.258 <0.001 3.251 0.040 2.256 0.111 1223.79 <0.001

[E 1EENEREE % T0H £ 498 bL Pillai’s Trace % #44& , # A Pillai’s Trace # #2514 ( Pillai’s Trace shows the best robustness for repeated measurement

data analysis of variance, so the conclusion are drawn according to the result of Pillai’s Trace. )s

24 FHRATFEIEYNEEE S W PETCH S50, SRS PM o e B 5 8 1 DR R fE A 7 |1 U 43 #r o

1434 s JE 25 D 22520 NHa( R=0.730, P<0.001 ), Bk B 5 NH,( R=0.706, P<0.001 ) P 2 H,S( R=0.366, P<
H,S( R=0.423, P<0.001 ) oW R FE (R=0.769, P<0.001 )i 0.001 ) ¥R EE /B Bk B 22, 26 NH; LUK HoS A BE)
FEN R, W9 S 5 PM,o ¥R E ( R=0.466, P <0.001 ) [ # T 2 B JO2H 200 YL IR HE TS 0 B Ry, AR T,
FEHE, T E Ry 2250 M 4 SR W B B 5 PM,

x7 SREFREZMEREEIETXFR

Table 7 Regression between air pollutants and its contributory factors

J% 25 4 ( Dependent variable ) {4145 # ( Independent variable ) [8]J51 75 #5 ( Regression equation ) HFHK 22558 (R )( Correlation coefficient ) P
NH; 5 ( NH;, Distance ) ¥=1.036-0.465LnD 0.730 <0.001
2% ( NHs, Humidity ) — — 0.779
H.S B (H,S, Distance ) ¥=0.021-0.007LnD 0.423 <0.001
12 (H,S, Humidity ) Ln¥=Ln0.01-0.005H 0.130 0.048
ER 25 ( Malodor, Distance ) ¥=47.678-18.937LnD 0.769 <0.001
R ( Malodor, Humidity ) — — 0.528
NH;( Malodor, NH;) ¥=40.461+13.546LnCyu, 0.706 <0.001
H,S( Malodor, HS) ¥=50.488+6.736LnCiys 0.366 <0.001
PMio T (PMyo, Humidity ) LnY=In0.419-0.017H 0.466 <0.001

[EID: ENAEEF2RFEES(m); H: 2FE(%); Cun: NHyEE (mg/m®): Crps: HoS 3 E (mg/m?® )(D: distance away from the source of fugitive

pollution emission; H: humidity of atmosphere; Cyuy: concentration of ammonia, mg/m*; Ciys: concentration of hydrogen sulfide, mg/m®. ),
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