Ak 914883 A A|17 Al45.(2007'd 12€)
JKorean Soc Occup Environ Hyg 2007;17(4):310-321

AR A3ty 22AEe

= Al

A =

=

el e} 2|ed

Status of benzene exposure and suggested
countermeasures for petrochemical workersin the Yeosu Industrial Complex

SangunChai - WonKim

Wonjin Institute for Occupational and Environmental Health.

Status of benzene exposure was evaluated upon
petrochemical workersin the Yeosu Industrial Complex, based
0on questionnaire responses by workers, review of previouswork
environment assessment reports between 1996 and 2004, in
addition to short-term exposure measurements for unit tasks in
thefidd.

Questionnaire results showed that workers in the field were
suffering concern on and symptoms of respiratory diseases,
cancers or other illnesses of unknown causes. In paticular,
workers were highly worried about the risk of exposure to
chemicd hazards induding benzene, while conducting specific
tasks (e.g. sampling, draining, gauging) among normal
operations during which equipments are opened and contents
aeexposintheair, aswel asperiodic turnaround (TA) task.

However, the review of previous work environment
assessment reports found out that short-term exposure
asessment datafor unit tasks accounted for lessthan 1% of total
data, and most of them were on 8-hr average exposure level.

It dso turned out that benzene was not detected in 83% of

total samples, suggesting routine but pointless sampling has
been repested.

Short-term exposure level was assessed focusing on tasks
with high level of complaints on the exposure risk, based on the
questionnaire regponses. As predicted, a maximum of 741 ppm
benzene exposure was reached depending on types and
conditionsof operationsinvolved.

In condusion, these findings suggest thet the evauation and
management on the short-term high exposure tasks including
turnaround are crucid in reducing benzene exposure and
preventing haematopoietic cancer in workers in the
petrochemical indudry.

Key Words : Benzene, Petrochemical industry, Yeosu
industrid complex, Short-term exposure
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Fig 1. Domestic benzene production by industrial complex in 2007(source: KPIA, 2007).



- 29

s

312

N

dae] L7131 9= Aol el 2ARetal AL, o] 7 87 AR
S O ow 1996 T 20043704 9] 7)E A A SR
I E ARt A9 AU SAA R sl S
= WAl g7 A EE A sl 3 97 AR T
o7 IS Ao Al thE AR w2t

AT FQ g A n, 2 f 5 =
ZA8el st 12, A5, 71E A4S ol digt
Bt detel A SR AE F ke duaAle A
ABkGict wlAle] tf gk Az AR o] 7 W BA e
o] S AR Qb B A A (NIOSH) o] & 4 Al E
(NIOSH, 1994) NMAM 1501 2] 3] A A1 8}9]t}.

441k A

< txko® 2006\ 29 T 3Y7kA] A

. A5 A

Ar

SE O ALl A 58
A

), & AR} 5 22060) 12717 © 2 FE] Skg dhol 2h

shoek

=R
=<4

Table 1. Result of survey on work characteristics in petrochemical industry

Vaiable Item Responee
N %
Indoor 448 35
Work area Outdoor 74 59
No reponse 82 6
Boardmen 363 29
Job Fedman 738 58
No response 170 13
Day work 247 19
Work sysem Shift work 955 76
No regponse 69 5
Totd 1,271 100

Whet doyouthink of themgor routefor exposreto chemicas?

Hddmen h4%'

Boadmen | 2%

Ingegion

oo | |
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Fig 2. Perception of exposure pathway by job.
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Fig 3. Perception of time to be exposed to chemicals.
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Fig 4. Major tasks to be exposed to chemicals.

Whichsymptomshaveyou experienced duringwork?

Itching or irrtation of skin
imitaion of eyes nose, throat
Tightnessor caughing
Wheeze

Dizzing or heedache
Abiogsor likdy drunken
Unconscious

Nauseaor vomiting
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% 10% 20%
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Fig 5. Major symptoms for petrochemical workers.

N
-

ju)
ox it i f N @

I

Nk o T

m=

U

o
o




A4
=S ke) A~
&= g9tk

A =

(@3
0, 1o

A

------------- T -
E 3%
-------- 38%- = e e e
= 4%
BM I M BM [ M
Respiratory Reproductive
disese disese

Fig 6. Major diseases perceived by petrochemical workers.

Table 2. Detection rate of personal samples to benzene reported by work environment measurement, 1996-

2004
o Detection Non-detection
Samplingtime Totd
N % N %

1996 Firg haf 0 0 7 100 7
Legt hdlf 4 3 8 67 12

1997 Firg haf 10 22 36 78 46
Legt hdif 8 25 24 16 32

1998 Frg haf 0 0 20 100 20
Lagt hdlf 13 A 25 66 338

1999 Firg half 19 100 0 0 19
Lagt haf 19 86 3 14 2

2000 Firg haf 5 12 36 88 41
Lagt hdf 8 15 44 8 52

2001 Firg half 7 23 24 i 31
Legt half 3 7 41 93 44

2002 Frg haf n 17 5 83 66
Legt hdlf 2 4 55 97 57

2003 Firg haf 6 n 50 89 56
Legt hdlf 5 7 65 93 70

2004 Frg haf 6 7 78 93 &4
Lag haf 3 5 60 %b 63
Totd 129 17 631 83 760
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Table 3. Descriptive statistics on samples with benzene detected, 1996-2004 (unit : ppm)
Company ID N Geometric mean Arithmetic mean Minimum Maximum
A 3 0.24 045 0.108 0131
B 001 001 0.010 001
C 7 0.03 0.09 0.003 0.29
D 21 049 130 0.040 1045
E 1 030 044 0091 142
F 4 0.66 2.75 0.015 6.50
G 9 030 052 0030 192
H 73 019 062 0.003 546
Totd 129 022 0.74 0.003 1045
>05ppm
5.7% >10ppm
>0.1ppm
109%
Fig 7. Distribution of personal exposure to benzene, 1996-2004
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Table 4. Summary of benzene short-term exposure monitored by tasks in normal, 2002-2005 (unit: ppm)
Task* N GM? AM? Min? Max®
Andyss 6 0.353 0.610 0101 2.270
Chemicd make-up 3 0580 0580 0580 0580
Cleaning 5 0.619 0677 0.390 1297
De-watering 15 33.717 99.731 1636 741.093
Draining 4 6.989 19633 0.300 38.876
Gauging 13 2813 13276 0.206 98.261
Overhaul 13 1649 7924 0199 53.600
Routine check 23 0103 0.243 0.006 0567
Sampling 12 1064 15.281 0.026 542910
Top-loading 145 0824 1289 0023 12651
Others 13 0.990 1978 0136 9.661
Totd 312 0.982 10.185 0.006 741.093
# p <0.001, 1) GM: geometric mean, 2) AM: arithmetic mean, 3) Min: minimum,
4) Max: maximum
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Fig 8. Distribution of benzene short-term exposure by tasks in normal operation.
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