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A Case Report on Lung Cancer Caused by Exposure to
Welding Fumes in Korea

Gwang Yong vi'T . Seung Hyun Park” - Na Roo Lee" « Eun Hye Kwon"
Yong Hag Lee' - Jung Keun Choi"  Ki Ho You' - Jungsun Park"
Ho Keun Jeong” * Yong Chul Shin”

Dept. of Industrial Health and Hygiene“,

Occupational Safety and Health Kesearch Institute’

Dept. of Occupational Safety and Health, Inje University”

The purpose of this case study is to report a
case of lung cancer with exposure to welding
fumes of welders in Korea and to demonstrate the
causal relationship with exposure to welding
fumes, especially with nickel and hexavalent
chromium. The case is 47 vears old, and had been
engaged in welding, gas cutting, grinding and
gousing on mild, stainless steel and nickel steel for
11 vears from 1932 to 1993, and have been engaged
in cleaning steel rollers with a cleaning oil in the
same work shop since 1993. The level of welding
fume exceeded the occupational exposure limit of 5
mg/m3 established by the Korean Ministry of
Labor and American Conference of (Government
Industrial Hygienists (ACGIH). Especially, detect-
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able hexavalent chromium and nickel was gene-
rated during welding, gousing on stainless and
nickel steel. However, there was no ventilation
systems(local and dilution) and no personal pro-
tection. There is several evidence that the past
(1983-1993) exposure would be higher than the
present. In conclusion, the lung case could be
with his task
gousing, and this association could be attrtbuted to

assoclated including welding,
carcinogenic potential of the nickel and chromium

in the fume.

Key Words : lung cancer, welder, welding fume,
stainless steel, hexavalent chromium,

nickel
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Figure 1.

Workers welding on stainless steel roller. The photograph shows that welding fumes
are generating from welding sites without local exhaust ventilation.
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Table 1. Chemical composition of base metals

2) 2

2 A% high chromium rollsS AHE&CH7} & ol

E9|A high carbon cast steel rolls(Adamite)& AH&
st ot F Ao RALS # 19 AFHO 9
T} o] FoJA BEo] high chromium rolls® high
carbon cast steel rolls¢] ZEF F#FE 747 10 -
% 2 05 ~ 1.8%=2 & o)z}t ik

3) MIEHA

o] BAoA o]FARA 1 Y& AH AP AHEH
= AH o= EF 9 10 -15 %, carbon black 1 -
%, acryl BAFA 85 - B %7} ol U

3. 3715 #ell2E k& &

o] Aol Me §H(A7} HBola &4 2H U
27 &3, YAZ &3), AHaxdEd 9 7154 29]o)
o]0l 2 1 e} Zh el AHT A A&
2 AANEY] G2 sEE= b 229 3%
izl

Chemical Composition, %

Base Metal Type
C Mn Ni Cr Mo

, AQ-110/230 1124  03-10 0612 0817 0812 0205

High carbon
I GS-120/220  12-22 0817 0512 0518 05-15 0205

I

rolls(Adamite) oo o070 1218 0306 0813 0515 0813  02-08
HCR 20-30 0307 0410 0515 125-150 03-08
3“?:‘ CHIOTIIE, oy 10-24  05-15 07-13 <10  100-140 20-50
HCV, HOMV ~ 20-32  05-15  07-13 <20  140-200 1.0-40

Note: Major component of base metal is Fe. Fe data are not included in this table.
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Table 2. Concentration of total fume, total chromium, hexavalent chromium, Ni and other metals at
personal breathing zone by operation

Concentration, mg/m’

Operation

Fume Total Cr Cr(VI) Ni Mn Fe
Stainless steel 855 0.125 0.023 0.0% 0.112 1.68
MMA welding (335-304)"  (0.055-0.328) (ND-0.130)  (0.038-0.378) (0.060-0.328)  (1.03-343)
Ni steel MMA 752 0.026 0.010 0.121 0.048 142
welding (564-106)  (0.006-0053) (ND-0.028) (0.083-0.177) (0.024-0.064) (0.764-1.87)
Mild steel MMA 151 0.003 ND 0.002 0.182 0.879
welding 6.10-320)  (0.001-0.013) (ND-0.706)  (0.006-1.19) (0.073-3.14)
Stainless steel -36.3 0.266 00144 0.372 0.355 124
gas gouging (17.2-654) (0.146-039%) (ND-0.027) (0.177-0.706) (0.192-0539) (B.14-17.3)
Mild steel gas 86.0 0.010 ND 0.016 0.268 194
gouging
Mild steel gas 751 0.007 ND 0.018 0.042 352
cutting (6.36-887)  (0.003-0.014) (0.008-0.042) (0.036-0047) (2.71-459)
Sand blasting 2.14 0.006 ND 0.049 0.016 0.879
(211-217  (0.003-0.009) (0.009-0.262) (0.013-0.018) (0672-1.15)
Cleaning 19 0.003 ND 0.002 0.020 0.316
(1.34-233)  (0.001-0.011) (ND-0.008) (ND-0819) (0.072-1.38)

Note: ND = Not detected. Limit of detection is 0.007 mg/m3 for hexavalent chromium, 0.001 rng/m3 for nickel,
and 0.001 mg/m" for manganese.
"Geometric mean
#Range

Table 3. Concentration of total fume, total chromium, hexavalent chromium, Ni and other metals in

area samples by operation

~ . 3
Concentration, mg/m

Operation =

Fume Total Cr Cr(VD N Mn Fe
Ni steel MMA 13.3 0.056 0.013 0.291 0.127 2.04
welding (10.9-188) " (0.038-0.099) (ND 0.040) (0.242-0.403) (0.067-0.292) (1.85-2.28)
Stainless steel 435 2.04 0.841 0.441 1.39 2.04

MMA welding (165-129.1) (0.540-7.99) (0.190-2.57) (0.165-0.998) (0.412-5.05) (1.85-2.28)

stainless steel 192.0 1.18 (0.045 1.743 1L.75 12.8
gas gouging (133.2-294.7) (0974 1.49) (0.035-0.051) (1.23.-2.55) (1.44-2.16) (6.32-43.6)

"Geometric mean
' Range
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