Akl ek e Al A4 A1 52004 49)
J Korean Soc Occup Environ Hyg 2004;14(1):

2y EALPP 1% 53E 0988 Y

A7 - e - 27 - A

Aerigta YT - AAdistm oajet AR Ad A"
Quantification of airborne heavy metals in enclosed pig building

Ki-Youn Kim - Han-Jong Ko + Haeng-Ji Ok - Chi-Nyon Kim" '

School of Agricultural Biotechnology, Seoul National University
Institute for Occupational Health, Yonsei University College of medicine”

Airborne heavy metals in enclosed pig building were
analyzed to evaluate concentrations of them according to
season and sampling location. Regardless of season and
sampling location, the content of Pb was highest, followed
by an order of Zn, Cu, As, Cr, Ni, and that of Cd was lowest
in enclosed pig building. Concentrations of airborne heavy
metals in enclosed pig building were significantly higher in
winter than summer(p<0.05). On the other hand, concent-
rations of airborne heavy metals on breathing zone of pig
were higher than breathing zone of worker but no significant
difference in the concentrations of airborne heavy metals

was found between the breathing zone of pig and that of
worker(p>0.05). Values of all the heavy metals investigated in
this study did not exceed the exposure limit value(TLV-
TWA). Difference in concentrations of airborne heavy metals
between summer and winter could be explained by effect of
air dilution formed by application of different ventilation rate.
The main resources of airborne heavy metals released in
enclosed pig building are assumed to be feedstuff and
manure which contained appreciable heavy metals.

Key Words : Heavy metal, Total dust, Ventillation, Pig building
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Table 1. The composition material and specifications of the enclosed growing/finishing pig building

Location

Composition

Roof material
Outside wall
Inside wall(upper)
Inside wall(lower)
Ceiling

Side steel plate 0.8mm + Urethane 100mm
Side steel plate 0.8mm + Styrofoam 100mm
Side steel plate 0.8mm + Styrofoam 50mm
Concrete 200mm

Side steel plate 0.8mm + Styrofoam 50mm

Characteristics

Specification

Pit depth(cm)

Pit capacity(m’)
Floor material
Fan type

R value(m*C/W)
- Roof/Wall

45760
804
Concrete slat

Sirocco fan
19.8/12.8
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Fig 1. Sampling site in the enclosed growing/finishing pig building
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Table 2. Airborne heawy metal contents in the enclosed pig building by season
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Physical factors Total dust Airborne heavy metals(ug/m’)

Temp. RH. (mg/m’) Cr Cu Zn As Pb Cd Ni

Average 245 79 254 184 806 17310 397 1959 014 056

sunmer S 39 8.5 0.81 101 632 1016 603 912 034 110
Max. 273 88.1 375 507 1309 3343 1493 2724 164 448

Min. 212 59.8 1.28 005 214 806 008 937 000 000

Average 172 792 291" 203 945 2016 4327 22220 023 061

Winter SEE. 48 54 0.62 112 574 628 468 826 036 183
Max. 203 89.3 3.75 584 1428 3218 1983 3102  1.68 428

Min. 147 68.8 2.18 015 258 1117 013 1028 000 0.00

* 1 p<0.05
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Table 3. Heavy metal contents of pig feedstuff and manures”
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(Unit : mgkg)
Type Cr Cu 7n As Cd Pb Ni
Feedstuff 5.3940.51 60.55+14.60 66.56+32.48 1.76+0.66 0.11+0.09 1.12+0.50 0.84+0.13
Manure 7.50+0.83 351.0943544  298.96+34.26 3.54+1.27 0.17+0.08 1.08+£0.24 6.78+0.77
1) Dry matter based
Data : Mean + Standard deviation
Table 4. Airoorne Heavy metal contents in the enclosed pig building by location
Physical factors Total dust Airborne heavy metals(ug/m)
Temp. RH. (mg/m) Cr Cu n As Pb Cd Ni
Upber Average 20.5 74.1 2.56 1.87 8.62 1638 3.93 17.57 0.10 0.42
1055 tion S.E. 3.1 6.4 0.83 0.82 6.61 8.26 428 8.37 0.25 0.88
(150cm) Max. 27.1 86.3 377 6.14 1528 2948  21.08  24.15 1.42 3.83
Min. 29 53 0.61 0.08 3.14 8.57 1.20 9.25 0.00 0.00
Lower Average 20.6 75.0 2.87 2.15 987  17.86 432 2029 0.23 0.44
Jocation S.E. 24 6.1 0.82 1.13 5.62 9.99 6.62 8.79 0.39 0.64
(30cm) Max. 28.6 91.3 3.83 548 16.09 3343 2514 2942 1.82 342
Min. 24 5.6 0.64 1.22 3.19 733 1.86 1028 0.00 0.00

* 1 p<0.05
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