Particle size distributions of PAHs in workplace atmospheres and their exposure
concentrationsto workersin a steal and iron manufacturing factory
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The objective of this study was set out to charazte  Table 2 Particle size distributions of the selected
size distributions of polycyclic aromatic hydrocans sampling areas on activity in steal and iron
(PAHS) in three workplace atmospheres of the atectr manufacturing workplaces.

arc furnace, ladle and metalluray in a steal amah ir

manufacturing factory and to assess their expostres area ctastics Fine mode Coarse mode
workers when they are on maintenance and on agtivit Mean  Min  Max  Mean  Min  Max
respectively. Particle size segregating samplingsew  gectic ac gy e A I S
conducted on the workplace atmospheres of the three"™  Fracion(%) 102 200 158 898 842 90
selected industrial processes by using the modified age s ®f6 120 288 288 24 3y
Marple 8-stage cascade impactor¥farple). N = = ]
We found that mass median aerodynamic diameter wvetaiuray GSD 191 120 350 285 247 350
Fraction (%) 125 8.01 17.2 875 0.778 92.0

(MMAD) of the fine mode and coarse mode fell to the

range 0.222-1.5{dm and 16.1-22.j{Aim on maintenance,
respectively (Table 1). The MMAD of the fine modela
coarse mode fell to the range 0.373-2.8% and 26.1—
31.3um on activity, respectively (Table 2).

Table 3 Estimated the concentrations and fractfon o
PAHs exposed to different regions of the respisato
tract for workers of the selected working areas.

Personal inhalable PAHs samplings on maintenance

: ) o Conc Inh/total Thorac/total Resp/total
were conducted on workers in the three selectedtingr Area  worksitiaton s (%) (%) (%)
area revealed their exposure levels as: ladle w®rke Fecric ac mantenance 3,361 84.0 654 485

fumace  __actvity 5369 864 713 578
(6918 ng/m) > metalluray workers (5818 ngin> - rainienance 6,018 oL i o
electric arc furnace workers (3361 nd)mOn activity, =~ -eeeeeees AO e B - T
their exposure levels were the same trend as: ladle"®™™"™®  aciviy 6,700 77.9 522 323

workers (8294 ng/f > metalluray workers (6700 ng#m
> electric arc furnace workers (5369 ng/niTable 3).
Our results clearly suggest that appropriate contro
iron

Table 4 The fraction of PAHs deposited in different
respiratory tract on maintenance and activity forkers
of the selected working areas.

measures should be taken by the steal and

manufacturing factory, particularly for the abaternef Area work situation ':‘jaf (Ti ‘(\L”
PAHSs exposure concentrations of the inhalableifvact e = 5T =5
The fractions of inhaled particles deposited tdedint fumace activity w5 156 66.9
regions of the respiratory tracts found that theealar ~ tade  M3EEERE s a1 516
region was consistently higher than both head and wetaiuray meggtlf/ﬂ;me 3;;-3 251?66 4530

tracheobronchial regions in all three studied exp®s
working area (Table 4). The above results clearly
indicated that most PAHs generated from the stedl a
iron manufacturing process might be able to redeh t
deep lung (i.e., the alveolar region).

*TB : Trachea bronchial ** AL : Alveolar
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Table 1 Patrticle size distributions of the selected
sampling areas on maintenance in steal and iron
manufacturing workplaces.

Fine mode

area stastics Coarse mode oil mists in workplace atmospheres and their
Mean Min Max Mean Min Max . .

o o 0%0r Tor 206 5360 exposure concentrations to workers in a fastener

GsD 1.58 1.20 3.50 2.55 2.27 3.50 H H
fmace L) 121 oes  1as  ers  ma eny manufacturmg industry. Journal of Hazardous
Ladle ‘S 38 ‘tei  asm  so2  im  sie Materials. 146, 393398.

Fraction (%) 5.70 2.76 7.08 94.3 92.9 97.2

MMAD 0.222 0.198 0.514 16.1 10.3 24.6

GSD
Fraction (%)

2.80
239

2.60
1.4

3.50
26.3

2.26
76.1

Metalluray 1.98

73.7

350
88.6
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