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Abstract This study examined the exposure routes and levels of organic compounds that may affect the
health of research activity workers handling various chemicals in the laboratory to propose ways to
improve the chemical exposure assessment system for research activity workers. The assessment of
exposure to organic compounds in this study was conducted using workplace measurements according
to the Industrial Safety and Health Act, but considering that the research environment is an environment
where chemicals are intensely exposed for a short period, short-term exposure limits (STEL) were also
measured and compared. The measurement was conducted in the order of preliminary investigation,
workplace measurement, and result analysis, targeting research and development activities in
laboratories handling organic compounds. The measurement results for the time-weighted average
exposure limit (TWA) and short-term exposure limit (STEL) were below the chemical exposure limit
standards set by the Ministry of Employment and Labor, but chloroform, which is classified as
carcinogenic, was detected at 29.7% of the exposure limit. This study aimed to identify the levels and
characteristics of organic compound exposure during research and development activities in the

laboratory to propose ways to minimize the exposure of research activity workers to chemicals.
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Where, Hyaejeong Byun(2011) ¥ Youngeun Choi(2019)
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Fig. 1. Chemical exposure assessment procedure
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Where
C : Concentration of analyte (ppm)
Wt -
Wb : Amount of sample back layer (mg)
Bf :

Amount of sample front layer (mg)

Amount of front layer of sample before

measurement (mg)

Bb : Amount of back layer of sample before
measurement (mg)

V : Sample air volume (L)

MW : Molecular Weight

4.3 Gi7o| B

£ 4TS AYSAA Tt 22 BAEel At
AR o1 714 ﬁ%L?H 195 5 AHo] ATBEEA
Aok WS B Y s AP ATATEES
il ko] AP ; } Agstel Azg EYtol
AT Ao|T, T 59 AHYIHOE 8A7) B

Qo] B i 29 e TWAS 2ot By 44
ATNLBE F e3Y IUEL ATILBES
A YL e R7IBEEY =F B DA
stof 279gte] WA WA el glgieh AU <
FUESAAY ATNLLE sl U2t $715E
wgpEol YR & AU AFUEEAA U
ﬁ;yﬁtﬂ-ﬂl__ Z] oﬂo]—‘— Z}ﬁ\_ﬂ_ k=) 6‘1:0]1] /K]oh:HO];(]
of et Pepn FRES A Al £ Qo) Yol A
St WAL A Yol A8Shuel wet B B
= AAIE YA 21T ARGt Folol uet 47
SRS wEEE sy Yol gekd 4 Ak

21

5.1 G749l ergE

ATAANA R71BTES FFtel AP AT
Hrgl= o B xdo|q o A7k AEA0E S5y

L BAT ATHAA ol B9 AFFEAL
5 SEHERE Asian. 9, o 3 sl

O

2 APk ATNLPEN ERAN 5 dedyt
ETEEAE T g0l W S9En 9t

AA d7EEER] ool Al dARIA S dAZA



Y

AABTH AP f71HaEe 4

4 wEsE] B A7

CHERE 250 Baste] AAlshs Zlo] gitoller,
ATIA, 7574 Soll et FHaske sekede] @
2 A7 ol B2 79 sttede Hasha A
o ANEES F Seed AR Azl vis]
AltjEo g 1*4—/\]7]— o} AL ok ARSI glx]u]—
CMR E43 & =Xo] =2EX T 1351l QTh
AAeFEA Y ke S5, AREL/9),
TWA, STEL, CMR &£49] JH+= Table 13 Zt}.
TWA®} STELY] =578 18579 3had &
< VIS¢ BAISHATHI3
AAegEAo] o]Fol AT AFTT AR
Ztol 2= 0] A ghot e AFLESAAITE Bfet
e FFsto "4?’2 3717t 2|9=9 spskE o]
2 Qe FERAT U2 seteE HBA
l HE o] °1°‘Zl”} L7 spetEdo 8717 A9
, BFE] HaEo] gt d-sitle £F=0t
AAE] 3lo] AFNEZE Al ARSSHAAT 7 54
oA Z2E71AAE ARESHA] @l AdE S
AHNLEE Fole AdE, HeMg, UEEHY =
erEl e A8 ©38 B 285 &
ples

X

2

;V‘.: _12. e ol~.|

52 APHUUS 3
AT UIAE TR ATTAY ATALLEL

PYorHA ALTAER HFolk= el g9 5
Ak FIRMATAS AN EEES HET 3HS
F8sto] AL ol AP I FHY A7t
HAEAY d5 F7g0] F7tE= A7 ek s
A& A AIEEES WS, A9, ZYAENE
a9, AiEe] 33 £02 AYPEy FHE &8
Q= 7SS Table 29+ Zot. ¥R € 93 &
AL Yol gstedE AAlsty BHsh] s v
&5 F Y= 99 HAE Yuigith. AdA=nAt
ETdue SE0A A RS EEst FAISH
sl B4 et E Al A AR EE Bl VeR &
A SItH14l. AHTAL B¢E, L9=d = 94
A= #7184 52 AASH] Aot &S o]&st
ZA7|TF 5& AFEse TAoIth AAEESA 0] AA|
H A= 279 f71EEE AASH] S5t
o Acetones F= ARSI o
Acetoned] A717F LE2EH & I, &, #H9 AFE
g ol £5, 7% 4 WAARS 8 5 3l
A &2 28 5530340 932 71E 5=
TH15]. Chloroform< & d(group 2)EAE #7I7t
of 44 =2HW 7 Aol &4d &+ dth
Dichloromethane A (group 2)EZZ =& A Al
A, 7+ 9L Aol &4 4 It n-Hexaneol 7]
7 2= H B9 & 0 9 9] A &4 5

d

Table 1. Information on substances subject to chemical exposure assessment.

G I
Acetone 40 500 750
Chloroform 1.5 10 - Carcinogenic 2
Dichloromethane 10 50 - Carcinogenic 2
Diethyl ether 2 400 500
Ethyl acetate 2 400 -
n-Hexane 22 500 1000
Tetrahydrofuran 0.1 50 100 Carcinogenic 2
Toluene 9.6 50 150 Reprotoxic 2

* TWA and STEL Occupational Exposure Limits(OELs) set by Ministry of Employment and Labor, Republic of Korea, 2020

Table 2. Organic compound that may be exposed during the R&D process

R&D Process Reaction Workup Column chromatography Washing
Diethyl ether Chloroform Dichloromethan
Organic compound Toluene rotor Ethyl acetate Acetone

Tetrahydrofuran

Dichloromethan

n-Hexane
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Table 3. Target organs of chemical tocicity

Organic compounds

Target organs of chemical toxicity

Acetone

Central nervous system, Liver, kidney

Chloroform

Liver and kidney

Dichloromethane

Nervous system, liver and kidneys

Diethyl ether

Eyes and upper respiratory tract

Ethyl acetate

Eyes and upper respiratory tract

n-Hexane

Peripheral nervous system

Tetrahydrofuran

Central nervous system

Toluene

Central nervous system
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Table 4. Result of chemical exposure assessment

Chemical TWA(ppm) STEL(ppm)
Acetone 8.35 45.25
Chloroform 2.97
Dichloromethane 5.10
Diethyl ether =
Ethyl acetate 1.21
n-Hexane 2.69 3.53
Tetrahydrofuran 0.31
Toluene -
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