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An Evaluation on Airborne Particulate and It's Componentsin the Welding Wor kplace for
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This research was performed to evaluate the airborne
persona concentration of hazardouse materials during the
process of ship condruction and surveyed from May 23 to June
30, 2007 in Kyungnam West Didtirct, Korea. The subject was
9 hip congtruction workers exposed to welding fume and
respireble particulate. The airborne concentrations of those were
compared to Permissible Exposure Limit(PEL) from the
Ministry of Labor in Korea. The arborne concentration of 23
samples(48.9%) of welding fumes was less then Smg/m', thet of
16 (34.0%) was between 5 and 10mg/m’, and that of 8 (17.0%)
was greater than 10mg/m'’. The arborne concentration of 27
(57.4%) of respirable particulate masses was less than Smg/m’
and the othere are gregter than 5 mg/m'. The welding fumes
wereidentified containing the heavy metad suchas Fe, Mn, Zn,

x

T4 12006+ 8¢ 16, A€l 1 2007 9 28

Mg, Ca, and Cu. The respirable particulates has similiar
tendency with welding fumes in the component of heavy
metas. But the concentration of Ca, Cu, Cr, and Ni turned out to
be higher in welding fumes. Twenty (42.6%) of the 47 samples
of welding fumes were exceeded PEL. In the heavy metdsin
welding fumes, ten (21.3%) of the 47 samples of Mn were
exceeded PEL. Based on the results, the higher airborne
hazardous materials were still exposed to wokers in ship
construction process. It is suggested that the appropriate
engineering control be applied to minimize the exposed
cocnetration in ship building processes.
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Table 1. Analysis lines of metal elements in the welding fumes by ICP

m
Elements Wa(/:ni;gth ceslontom) R(I;\;?[S/v)er HSJN Re:te Type
Plasma Auxiliary Nebulizer (ml/min)

Fe 2382 15 02 080 1300 15 Axid
Mn 2576 15 02 080 1300 15 Axid
Zn2 2062 15 02 080 1300 15 Axid
Cu 3274 15 02 080 1300 15 Axid
Ni 2316 15 02 080 1300 15 Axid
Po 2204 15 02 080 1300 15 Axid
Cr 267.7 15 02 080 1300 15 Axid
Cd 2288 15 02 080 1300 15 Axid
Ca 3179 15 02 080 1300 15 Axid
Mg 2852 15 02 080 1300 15 Axid




* Respirable particulate mass
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Fig. 1 Cumulative distribution of welding fumes &
respirable particulate mass concentration in
airborne
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U] £(Mg) 0.0464mg/m’, ZH4(Ca) 0.0240mg/m’, 72} (Cu) 0.0082
mg/m’, 2H(Pb) 0.0017mg/m’, ZE(Cr) 0.0015mg/m’, L] 2}(Ni)
0.0005mg/m' = WFEFsE O, 3342 477 A& 5 o A
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Table 2. Distribution of welding fumes sample concentration in airborne

Fumeconoentration eve Welding fumes Respirable particulale mass
No. of Samples No. of Samples

500 23(48.9%) 27(57.4%)

5,00~10.00 16(34.0%) 10(21.3%)

10.00< 8(17.0%) 10(21.3%)

Totdl 47(100.0%) 47(100.0%)

Table 3. The concentration of metal elements in welding fumes
Noof Welding fumes Regpirable particulate mass
Composition GM GM pvelue
Sample () GSD Range (/) GSD Renge

Fume 47 411 241 05521~21.8932 353 314 04317~16.8137 0.79
Fe 47 11610 277 0.0648~7975%6 0.6936 477 0.0039~4.9%678 0.35
Mn 47 03121 3.66 0.0058~2.2500 0.2501 497 00010~1.9730 0.86
Zn 47 0.2768 295 00157~1.7219 0.1897 487 00013~1.2504 029
Mg 47 00464 324 0.0016~0.3176 00342 3.76 00013~0.2617 034
Ca 47 0.0240 314 0.0002~0.1975 0.0114 442 ND~0.0629 0.00**
Cu 47 0.0032 2.78 0.0003~0.0236 0.0019 326 0.0001~0.0093 0.00+*
Po 47 0.0017 288 0.0001~0.0258 0.0015 224 ND~0.0063 009
Cr 47 0.0015 214 ND~0.0106 00012 256 ND~0.0047 0.00+*
Ni 47 0.0005 374 ND~00124 0.004 256 ND~0.0033 0.02¢

CM : Geometric mean,  GSD : Geometric Standard Deviation,

# p<0.05, #** p<0.01

ND : Non-detectable
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Table 4. Sample Number of Exceeding TLVs : concentration of welding fumes and metals in the shipbuilding

N Number of Samples
Compostion
LCL>1 LCL<1landUCL>1 UCL=<1 Totd
Welding fume Fume 20 4 23 47
Fe 1 2 44 47
Mn 10 5 32 a7
Respirdblepaticllaemass  Fume 18 6 23 47
Fe - 2 45 a7
Mn 9 4 A 47

Classify the exposure according to the following classification system:
If LCL > 1, a violation exists,
If LCL < 1 and the UCL > 1, classify as possible overexposure,
If the UCL < 1, a violation does not exist.
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