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AT SAWES g gl e S22 100 =9 98 &
7171 Az=GolArt. o] Aol AFa AlH sk AlF Aol it Al el
A ARg-shE Al F A (A% Clean Safe—606)+ 524 %°] 1—Bromopropane >
2 REFS 5%t AHAY S A 19 o] wdstal AU AF AL
AgEo] Ao AH F AFS AHY SFoew HA Axsh] W &
Zeoll 1—Bromopropane©] 2935 11 9%

AHAY S 7 E AlEel 2o ds 557k R 27 (chip) = AlA
st7] flal AlF Zoll A 12 5 AFHS 3 F, 22t= AgAF 7)ol gof A
Aottt AFA A7)+ 2.4 m(L) X 2.3 m(W) X 3.5 m(I)R AL, & A&
e 2HREER | 87] 4707F Edolo] Ao AT 24 &719] A7)
£ 0.35 m(L) X 0.325 m(W) < 0.15 m(H)Sith. A5 A&7 oo
Z 371 1 mL) X 1.1 m(W) x 2 m(H)Ah.
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& FAe] AA 2 BARFE 122,99, 4 71T, $7]9H 110.8 mHg(2
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Aol ARER 4717 B30l 233 = 7](FID) 7} 7-2H4 7t d=vtE
23] (Gas Chromatography, CP—3800, Bruker)$tl. A= AgilentAl2]
DB—WAX (30 m X 0.25 mm X 0.25 im)% o™, o] 54 7}~ A2 (N2)
E ARSIt Tt mmtE Y o FA 212 <3 3> YElHh

<E 3> 7l2aEntEad v B zA

Column. DB—wax(30 mx0.25 mm IDX*0.25 um, Agilent)

Column oven Temp. 40 C — 90TC(10 C/min, 5min)

Injector Temp. 230 C (Split ratio: 110)
Detector Temp. 250 C

Carrier gas. N2, 1.0 mL/min
Injection volume 1 nl

= AZAHZ(3M OVM #3500)9] EAe 3MAMA A &3t
‘Analysis Guide' & 1= 3o EM AT} A5 T (<2 1>)9 H#
Ho =z ALlslsit.

<A 1>4 3H edde] FA(mg), r2 358, t& SAAH(min) 1
i As A 7S £ ppm Akl B_3 AL Aol A= 3M
Aol A ANA R gho.= Alrtskgitt,
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[Z2% 6] A¥FAF R AAE7] 4dH].

AHA E2 ] B e R A7)
o 712 98 60 cm X 10 cm&] ATHEE E£9] E9)} o] 7H¥Ti A=
Ao BF7NE Tl viEH = eIENE 5717 ol ol v wEhbA AlH A 9
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A 22 AFGA 8 AH 2

D AGAg AH AAE 23

<¥ 6> A3 W 1-Bromopropane =243}

S4d Al g5 =7 A%k (min) =4 %% (ppm)

09:28—16:31(363) 194

3 09:32—16:34(362) 203

g016. 05. 08 09:29-16:31(362) 171

R 189

09:30—16:36(366) 170

3 09:33—16:37(364) 259

R016. 00380 09:32—16:36(364) 181

EiEin 203

09:45-16:48(363) 120

2016. 05. 11 3 09:46—16:48(362) 171

09:45-16:48(363) 124

b 138

2016. 09. 20 1 09:27—16:31(364) 77

2016. 09. 21 1 09:32—16:37(365) 33

N 12

AM 151

SD 61

GM 136

GSD 1.73

95% UCL 610




22!

23!

= A== (similar

exposure group; SEG)S.® & 4 31022 120 ppm©]

B

—_
o

| 98%
" o5%
| B4%

T 75%
| 16%

1+ 10%
| 5%
L 2%
1%

+ 99%

T 90%
+ 25%

1000

100

FAMEET o2 Hkth 33 ppm ©]Xe] 271 €]

AP St

10
1-Bromopropane Concentration

=

o

4
&

g

s

shpe)

[e)
[2¥ 8] M3A WH1-Bromopropane % ¥ &,

T

-

A3

=
=



offt
)
A
o
N
)
N
)
e
N
)
of

ol
ol
38
=

<¥ 7> AH4A 9% 1mAX ¥ 1-Bromopropane 37323}

544 Algae =74 A17H(min) 57455 (ppm)

09:35—16:39(364) ND

2016. 05. 09 3 09:35—16:39(364) ND
09:32—16:35(363) ND

09:35—16:38(363) ND

2016. 05. 10 3 09:35—16:38(363) ND
09:34—16:38(364) 6.1

09:49-16:51(362) ND

2016. 05. 11 3 09:49-16:51(362) ND
09:48—16:50(362) 6.1

N 2

AM 6.1

SD 0

GM 6.1
GSD 1.00

95% UCL -




<% 8> AHA 9% 3mAA 1-Bromopropane 347

44 Algae =7 A17H(min) 57455 (ppm)

09:37—16:41(364) ND

2016. 05. 09 3 09:38—16:43(365) ND
09:41—-16:45(364) ND

09:35—16:39(364) ND

2016. 05. 10 3 09:35—16:39(364) ND
09:36—16:40(364) ND

09:49-16:52(363) 5.4

2016. 05. 11 3 09:49-16:52(363) 7.5
09:50—16:53(363) 5.2

2016. 09. 20 1 09:28—16:32(364) ND
2016. 09. 21 1 09:34—-16:39(365) ND
N 3

AM 6.0

SD 1.27

GM 5.95

GSD 1.22

95% UCL 27.8

A2 Q- 3 m X929 1-Bromopropane =4 A3 <3 8>3} 7ro]
1149 A EAQFH A 72 A= o2 PriE o 3dnte] A=
AT

AEE 379 gk A=A 1.6 ppm XHA 1.27 7]stET=HA 1.22,
95% “g%t| 27.8 ppmo =2 F7F HA o AEH A7) Aol A

7} 27k sl



<¥ 9> A3A 9% 1m, 3mA A 1-Bromopropane =43}

534 A& = A1 ZH(min) =45 =(ppm)
2016. 05. 10 1 09:34—16:38(364) 6.1
09:48—16:50(362) 6.1
09:49-16:52(363) 5.4
2016. 05. 11 4
09:49-16:52(363) 7.5
09:50—16:53(363) 5.2
N 5)
AM 6.1
SD 0.9
GM 6.0
GSD 1.15
95% UCL 11.0
<¥ 9>9} o] AHAEZREH 1 m9 3 m & CNC &4 9% X oA
449 1- Bromopropane TEE Y5gEA THETEEISES 1Y
A (27 9]9 g}, o] BI/ A Hor AMdE HYo] we) v
7SS 6}5 o2 AE T
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B43

T F5%

50%

1 259
u 1 16%
+ 10%

+ 5%

4+ 2%

1 10
1-Bromopropane Concentration

[2¥ 9] Al34A 9% 1-Bromopropane & ¥ %,

///’,,/ T \\
/'/ * N
/ 'y
E3 &
N AIEA 9B (=5)
2} S 6.1+ 0.9 ppm
21 -
- ké
) A
Al
=
A W G=12)
151 & 61 ppm
o Aol BAF U LB P

[Z2¥ 10] AXA N-9]% 1-Bromopropane % £¥E.



ZAA7= 151461 ppme] AOE
6
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7Zd$-oll &= 1—Bromopropane< A& A ¢kgkar, A&
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ABSTRACT

A Case Study on Characteristics of Airborne
1—Bromopropane Concentrations between Area and

Personal Samples in a Degreasing Process

Hwang, In—Ho

Major in Industrial Hygiene Engineering
Dept. of Mechanical Systems Engineering
The Graduate School

Hansung University

This study was conducted to evaluate characteristics of airborne
1—bromopropane concentrations in a degreasing Process. Recently it has
been increased to use 1—bromopropane as a degreasing solvent in the
degreasing process. It is considered as a subsitutie of trichloroethylene
(TCE) in industries since TCE has been strictly regulated by the
government.

Both area samples and personal samples were collected for 5 days in
the workplace in the degreasing room as well as outside of the
degreasing unit room.

The results of this study were as follows.

1. Airborne concentrations of 1—Bromopropane in the degreasing room
was 151+61 ppm which was 5 times higher than the Korean

Occupational Exposure Limit, 25 ppm. Working time in the degreasing



room was between 2—10 min(average was 7 min).

2. No 1—Bromopropane was detected in the CNC processing area
which 1s outside of the degreasing room. The degreasing room was
maintained a negative atmospheric pressure. Thus no contamination
happened from the degreasing room to CNC processing area. However,
when they do drying the parts with a compressed air gun right after the
degreasing at the front of door (outside) for further drying the parts,
airborne concentrations was ranged 6~7 ppm in the CNC processing
area. Therefore it was concluded that there ws no contamination from
the degreasing room to CNC process. The main contamination source for
the CNC process was the drying process by a compressed gun.

3. Personal exposure measurement using passive samplers showed
average TWA was 11.7 ppm. A TWA estimation result by combination
of area sampling results and time span for each area was 3.8 ppm,
which was revealed highly underestimated.

4. Active sampling results using charcoals and pumps for personal
samples were 19+13.0 ppm. However, simultaneous measurement results
using passive samplers were 11.7%£9.6 ppm, which was also highly
underestimated. It was assumed that passive samplers could not collect
samples appropriately for the peak concentration for a short time span,
During drying with a air gun, the airborne 1—bromopropane reaches
400~1,300 ppm for 5 min. In this case, charcoal with pump collects
effectively the chemical contaminants but passive sampler does not.

5. Area samples have advantages to identify sources, dispersion route

and control points over the personal samples.

[Keywords] 1—bromopropane, personal samples and area samples,

TWA estimation.
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