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Workers' Exposure to Airborne Methyl Bromide in the Exporting/Importing Plants and

Products Quarantine Company

Hyun Seok Lee - Yong Chul Shin®

Department of Occupational Health and Safety Engineering, Inje University

Methyl bromide has been used as a representative fumigant
for quaranting, and  severd poisoning cases have occurred
recently by thischemicd in Korea. The purpose of this sudy is
to evaluate workers exposures to airborne methyl bromide in
the importing and exporting plant products quarantine
companies

Air samples were collected 400/200 mg Anasorb 747TM
and were andyzed by gas chromatograph /flame ionization
detector according to the Occupational Safety and Hedth
Agency (OSHA) Method Pv2040.

Geometric meen (GM) and arithmetic meen (AM) of total
27 workers exposure concentrationsto arborne methyl bromide
were 1.12 ppm and 0.24 ppm, respectively. Two exposure(12.1
ppm and 12 ppm as 8hr-TWA) of totd 27 workers exposures
exoeeded the Korean standard (5 ppm) of Minigiry Labor, while
4 exposures (15%) exceeded the Threshold Limit Vdue (TLV)
(2 ppm) of American Conference of Governmenta Industrial
Hygienigs (ACGIH). Seven samples (11%) of totd 63 short-
term ar samples exceeded the OSHA Permissible Exposure
Limit (PEL) 20 ppm (Ceiling). The opening (management) task

in wood fumigation by tent showed the highest short-term
exposure concentrations (AM: 18.6 ppm, GM: 0.58 ppm,
maximum: 340.7 ppm). The maximum level in trestment task
of the same process was 2.01 ppm. Methyl bromide
concentrations in opening operation was significantly higher
than thet in trestment operation (p<0.05).

In conclusion, the GM of workers 8hr-TWA exposures to
airborne methyl chloride in the importing/exporting plant
quarantine indudry was esimated below the ACGIH TLV (1
ppm). However, opening task in the fumigation of wood being
covered with tent or fumigation of pant products in container
showed the levels exceeding ACGIH TLV (1 ppm), and
opening task in the fumigetion of wood being covered with tent
showed the level excesding the Korean standard of Ministry of
Labor (5 ppm).

Key Words : methyl bromide, importing/exporting plant
product quarantine, fumigation, 8hr-TWA,
short-term exposureleve
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Fig. 1. Fumigation procedures of imported plant
product in containers by methyl bromide.
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Fig. 2. Fumigation procedures of imported wood
covered with tent by methyl bromide.
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Table 1. Number of personal and area samples taken four exporting/importing plant quarantine companies

Compay Ste No.of workers No. of areasamples
(No. of samples)
I A 9(10) -
B 12 2
C 4(5) -
i D 5(7) -
I E 1(1) 1
IV F 3(12) 15
G 2(6) 14
H 2(10) 14
Total 27(53) 46
Table 2. Analytical condition of gas chromatograph
Parameter Condition
Column HP-5 (30m X 0.32mm ID)
Carrier Gas Nitrogen
Column flow 0.8 mL/min
Oven Temp. 50 € (5min)—10 C/min—80 C (2min)
Injector Temp. 200T
Detector Temp. 2307TC
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bromideol] tf 3t 8hr-TWA 2] Ak
318 ppmo] 1L 7|3 (78
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methyl bromide =-7]
—5};(] o}ol—ljr(p>0.05).

E=E Y mE7|E Spome 2 sk FEAREE AA 27
= 29 (75%)°] 1, ACGIH TLVs 1 pomS 2 3}aHe 24+
47 (15%)°] %A vHFg. 33+ ).
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Fig. 3. Comparison of worker exposure level with the Korean
standard and ACGIH TLV.
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Tale 3 ZAH|o|U &5 9 AutES 3 40x9] 37] &
methyl bromide 7 Q1A =, 2| A =, 1tk 2 718187t (7] 8t
FHARE LERA S0l

lﬁﬂr eV EF 349 AN g A=dd T8
FRAHE 0325054 pmo] 91 1L, FANTET 349 Ak
HAt + EFHAR= 1981447 ppmo| ATk T3 A o1&
Z3A7 AT ZET A FHRS et T 24 S A} B
A L. frelstA] Shakth(p>005)
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AEIO] 37 Forsls) it B e 00
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FE9 AEA YA 224] 37] 5 Methyl Bromide =30 3+ A4 37

+0.73ppmo] At AR T Tk gl A AdelA S dAzKL
EAALES 3 Fopgle] AEHF T REAAME A7 OB 63 B4 ot A3t ok 610 1R T+
012£0.12 ppme] 27, 7HE(EHA) 2 & Al £ At EFHAE 0.7911.06 ppm, 7|31 #(7) S EFH )&
2551528 ppme] k. 7 91 methyl bromide 371 5 037(482)0121 1, 3NA 2] o] AeH o+ LFHAHE= 186+
s T A S MEEiA) A oA 78 = 9kan, o 587 ppm, 71518 (7] sk A2 058(20.0)0] ATt # Al
=& AeldEF3 ) MBEIAN Y, AE5E4 9 Aol A A ZE A5 6071 F 770 (12 %)7F OSHA
EO%LOJ, Ao F5 3749 Foke] £AM=E veh oy PEL (Cdiling 20ppm)2- & 2}3}1% tHTable5 2 11).

BAA 2R frolahAl = ek t(Tabled ).

Table 3. Workers' exposure concentrations to methyl bromide by process

Prooes Persond sample(ppm) Areasanple(ppm)
N* MentSD  GM(GD) Range N* Men=3D  GM(GD) Range
c' 14 0321054  009(5.03 ND-1.86 2 -
W 13 198+t447  0.23(6.68) ND-12.1 44 021038 0.06(3.8) ND-16
Totd 27 112+318  0.14(6.02 ND-12.1 46 019037 006373 ND-1.6
* - Number of samples GM : geometric mean
T : Fumigation in container GSD : geometric standard deviation
T : Wood fumigation, covered with tent ND : not detected

SD @ standard deviation

Table 4. Airborne methyl bromide concentrations by task

Prooess Teck Persondl sample(ppm) Areasample(ppm)
N* Men=SD GM(GD) Range N* MentSD  GM(GSD) Range
C'Trestmen 10 009+016  00530) ND-054 2 - -
C'/Opening 4 02+073 07242 0.27-1.86 - - -
W*/Trestment 5 012+012 007308 ND-0.25 - - -
W*/Opening 8 255+528  041(6.85 ND-12.1 44 628174  023(157) ND-1.6
Totd 27 112318  0.24(4.46) ND-12.1 46 601170 021(153 ND-1.6
*. Number of samples GM : geometric mean
' Fumigation in container GSD : geometric standard deviation
' Wood fumigation covered with tent ND : not detected

SD : standard deviation

Table 5. Short term exposure levels of methyl bromide in wood fumigation operation

Tk Methyl bromide conc.(ppm) No. of samplesover
N* Mean£SD GM(GD) Range caling(%)
Treatment 3 0.79+1.06 0.37(4.82) 0.09-201 -
Opening 60 1861587 053(20.0) ND-340.7 7(12%)
Totd 63 1771574 057(188) ND-340.7 7(11%)
* - Number of samples GSD : geometric standard deviation
SD : standard deviation ND : not detected

GM : geometric mean
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et 224 8A 7 AV et e WAl Ve
ARk 2P o 544 G s kee] =5 7ol
S AR OS] SR AR A HEntAaE
ARE-EEaL IQlek Syt R A5 A el oehd
AdH e A AEvtAAE *}%o} = ddetaL ol
on, E50) w2k A4S DA )% S 2%
5 akap A AHES A5k SEE R, 200)
Hh of] v] = NIOSHe!| 4= methyl bromideS 744 wkolAd
-7 (potential human carcinogen) = 14 5147 7153 v &S

29 A& Aneka o F5A 37) T4 EFN
57 282 A3 ITHNIOSH, 1994, 1996). mebA 2%
o] H g F23] J_aq Buitl 21eo] 74 fo17}3)

%Z} 3]-% 7)4\0101: __‘.31— ].a-xl zﬂ- 7 oi_q.r/].gq.

Methyl bromideE: ©]-8-3t +5-2H1A] 9 2 2984 =
Aol gaf ;FFiol Md = glom 53], /PEEiA)A
A RAIE 532 1% 7R 0] 9o H 2 o] gt e}
2 3 oA X ALCFE §)°ll irlete] 7B S
T2 Y 224 elE 2 Fovk Bag oz
wehe,



F20] NEAANA 2222 7] Z Methyl Bromide k=20 &3 A+ 39

12222778 tAFC 2 methyl bromide =% 715 A1 A]
gk A3} Svbet s 227 EGpm)E 2dehs TR
ARz 2%(7.5)°1 7, 715t ACGIH TLV(L pom) & Z3tah=
FARE 47 (9F 15%) © 2 VhERstTE

2. 227 2H 4 o] methyl bromide 7} 212 AF T (7] 8}
H) 5 e 198023 pomC & Ago|u 5 o A
(715F811) 032(0.09) pom=.t} oF 64l 5> T O E F7}E
Ao FAH O F frof ek o2 o A THp>0.05).

3 A A5 R EE R AR A (7]sHE ) AU
Z37 A ol A 255(041) ppmO.E 7P =9k, AH|
oluEZ 349 /W44 092(07) ppm, HUE5 34 o) &
ok2+9] 0.12(0.07) ppm, A E o] &5 54 o] FokaHd
009(008) ppm?] =M & LFER O B A A 0 & folaHA] =

o THp>0.05).

4 ZAAGEZS) DA wEEEE T 6V AR T
OSHA PEL (Ceiling) 20 ppm& % 3}31= A 2= 771k 11%) =
LR o, 712he] o] Ak +7(18.6 ppm)> OSHA PEL
7159 %50 & LERTh

olde Az Kol FEY AEHGUA Y] 2EAY
methyl bromidee]l 377 =% = (8hr-TWA)+= ACGIH TLV(1
ppm)] TEO 2 AT} T HAE ST AN kEh AR
HolM= Ha 121 pom 2 12 ppmOE =5 =5
Z b, AH oY FF 72 ol A= 1.86 pom Y 112
pomC. 2 ACGIH TLV(1 pom)2 X 3}3lich Tt 54155
749 MR AFEH i St 186 ppmO.E OSHA
PEL (Ceiling 20ppm) 2] 93% 2] =4S & 5 A3l o
o} Zol ¥4 9 GF(&rd)ell whet 115 =2] methyl bromide
o =& 5 7 0 2 eyttt
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