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Abstract

Results: Among the 656 chemicals having Korean OELs, 123 chemicals had odor threshold values. There
were no correlation (R?=0.0036) between 8-hour Time Weighted Average(TWA) and odor threshold values
in 112 chemicals which had both 8-hour TWA and odor threshold values. This fact means that health hazard
could not be judged by sense of smell in the workplace or other environment. The classification of the
chemicals having odor threshold values into three categories, the ones which had higher odor threshold values
than OELs, the ones had lower odor threshold values than OELSs and the ones having similar values, could be
used to manage chemicals at the workplace. Three chemicals like decaborane(0.05ppm),
formaldehyde(0.5ppm), and hydrogen fluoride(0.5ppm) had the same value of 8hr-TWA and odor threshold
values. The correlations of odor threshold with vapor pressure (R?=0.0024), with LDso(R*=0.0043), and with
LCso(R?=0.0025), were weak. Though it is very difficult to elucidate the relationship between odor threshold
and chemical structure or its reactive group, this study showed several structural similarities and reactive
groups for chemicals having very low odor threshold values.

Conclusion: This study found that there were no correlation between odor thresholds and health hazards
using index such as OELs(R?=0.06), LDs, (R?=0.004) and LCso(R?=0.003). There was moderate correlation
between OELs (R?=0.16) and LDs,(R?=0.38), between OELSs and LCso(R?=0.14).
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Figure 1. Number of chemicals having occupational exposure limits like TWA, STEL, C in Korea (%2,

2016).
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Figure 2. Relationship between occupational exposure limits(8hr-TWA) and odor threshold. Chemicals
above diagonal line have higher odor threshold than 8hr- TWA. Chemicals below diagonal line have lower
odor threshold than 8hr-TWA.

Table 1. Comparison of odor threshold, occupational exposure limit and vapor pressure of chemicals
according to the physical status

12 The Korean Journal of Public Health
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Physical Status at room temperature

Solid Liquid Gas
No. of Chemicals 11 81 20
(gs'v[')) 0.043 (22.82) 2.84(19.65) 0.236(36.79)
Odor
Threshold, ~ AM(SD) 0.58(0.98) 33.75(78.47) 16.45(56.11)
ppm Median 0.053 4.68 0.31
Range 0.00039~3 0.00056~500 0.0002~250
(gsl\g) 0.11 (33.11) 12.05 (17.60) 923.13(19.87)
Vapor
Pressure,  AM(SD) 3.56 (9.01) 88.17(161.26) 4390.13(6922.81)
mmHg Median 0.19 15.68 1897.50
Range 0.0005~30 0.00002-902 0.0498~29300
GM
(GSD) 2.205(6.21) 10.99(18.96) 1.09 (7.26)
TWA, AM(SD) 7.81)14.45) 87.08(176.93) 5.63(11.92)
m
PP Median 2.00 25,00 1.00
Range 0.1~50 0.005~1000 0.05~50
Molecular Weight,
Mean(SD) 146.48(86.18) 105.79(48.75) 47.85(21.94)
100000
10000 R2=0.0024 * .
* ) : .
m1°°° * L s . 3 . .: .
E 100 < L. ... ...:.n..'! '-.:P -
g 10 e '. DL = .: ".‘. :
é 1 hd o e * - : . «* .
g o1 . - . * L
= 0.01 - H
0.001 - -
0.0001
0.00001 T T T T hd T T 1
0.0001 0.001 0.01 0.1 1 10 100 1000
Odor Threshold, ppm

Figure 3. Relationship between vapor pressure and odor threshold.
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Figure 4. Relationships of chemicals’ LD50 and LC50 with odor thresh hold or occupational exposure
limit. (a) : Odor threshold and LD50(101 chemicals), (b) : Occupational exposure limit and LD50(101
chemicals), (c) : Odor threshold and LC50(100 chemicals), (d) : Occupational exposure limit and LC50(100

chemicals).

Y 48 =E7]F TWASH @A 9X2 2tz ARgete = WAl o FTE zta A §Adol
Qe FFEA Fo|A LDs B8 LCsoAE7) 9 T2A o 2LA BdEE A FAE Flojof
v B4 dste] 1 F#ES vERA Zloth b 22 WA U ARG UA g ALY
aoA Bo] WAl LDg oFe] ‘A Fs Fdshe AL vt B ATl A B
2 g e WA A1570.0043) LDsoot Zo] WAZE A etha siA ke A
wE57)E0Y] AUALS 0387 o= AR A o] opd & Folsfofof gt}
do] Ade Aoz YepRTth WAl X2k LCs9 AAZ TWAE <L2A7F shF 8A17E, dFd
B wlg- GA YERd vk =E7]5 9 40N ZddE w AR g o] YEhXA
LCs o #4d& 0.14% LDspiths wAw @ty wojxs L= FmFd g 7]
A HAr AFHES Hola Yt FPHe = o171 ANt o] V|EE AR w AA=
=715 TWAE 2229 FYdx=Zd g 7] TEAE A7 LDsH LC50 #he Bol AR
TO R LDspR Ut LCs B dA3dAo] givtx sHAE R
WA =d £ AR E TEX a3 FEvE =E71%e REVF HE A5
oA otk wEbA AR 2l A AN WA 3 (ACGIH) 7} =%7]5S AR

14

The Korean Journal of Public Health



Yoon. KJPH, 53(2):9-18, 2016

o w (1968W7]%) #Hagk 8 As5E HY
A AstzAL AR 38%, AEE QA AE
A5 11%, =48 FUAR 22%, s=4F
BTAEAE 5%, 3ETEY FAME 24%=
ZAFF AT 4], ©o] ARE 1968Y ACGIHY #

=%7]%2 TLV(threshold limit value)9]
414%9] WAAAGAEE ZAFG AJd HA
EE71F 414F (19689 WA 71:2)9 27%w+
TE AIARE o&Jq oF AFHHA
57F o ®ol o]&HAUT olnl FYFAHET=
BTEdel g7 Wil A7t o weol o] &

Qtha FAE A B8 APARA wol o

o,

= WAYX7F 0.1 ppmeldtd] &4 257 EF
o] FxA3} &AL 13 5o WA 7

JERELE)
gl mRol wed A B

H
Felol gstE Aol 0.1 ppme WAGAE zta
Ak 2" WSl gelA] BFo] ©eEgh Fx
= #H3ph, oiksE, oF, WEA g, ofghX
23 Ze w@Edt Fxolth ol AR Rt
44wl

WAel J&Fs FEAe EEgsith A
oA Bzl 2ES AdtH BEO), e F
Aol 5ot A&(-SH7], WAE e o
d9Es ske A Ak

oA FellMe gryeh e FEIH

The Korean Journal of Public Health

2polE), otAEAZZE = FFEm-obd
olAE| 0] B, sec—o}HolAH|O]E), NCOZ} A&
S E(EFQ 2-4, toliroldolE, EFal

2,6 dolaAletdlelE), WlAlZIyg #d7]|7}

A
= IFE 5 gt ayy oA FxAS
Zra Qe Aol BF W WAdXE zta 9
T AL olYox dEHoT HAHIrie o
o &, dAdVE ZEAY wAdr|E Z2a e B
A4 F od RAES WA 9A7F =& 7 QI
ot dHE g EdAE Hlewsdy 47 o
A& A (alkyl substituent)o] wWEF X A&
ol WA SAX 7} wlg- ol H, HE o] d=E4]
I5FOHe] Fa3 WA dde] Fa9%E 3§

U BiE s7)= sh3itH6].

=

o
5
lﬂ ol
o
Nopogg
=

5
f

o
&
oo

g
O
N
IS

z ¢
ol 18t
AN
2
o,
=2
>
{2
2
<
rr
n)

w2

=7t

o 1o
-
BN
F]}n:
o,
X
W
I
2o
ich
2
2

L o O g oo
ko rfr =
ol
ol
o &
S
o
2
[INAE
ol
ol
£
M

M = b R

=

0% ox it 2

=
ox
Hor

w2 g
fd
:IOL_t‘
(o3
o
9\-1—'
rl
=
8
e
ol
N
)
2

ol
o
M
%0
)
[\]

3
HAE Aol A
= HA
& Alsel A=
of WAIZE lEA gl
A4 A=
14 HHE
WA=
Aob &

N
1y
it}
¥
;O
s
=
o
|
-
r N
p
1o
(o]
18 o o > T

15



Health hazard and odor threshold

il

=9 n 3T K

Qv o)

Hp
o]

S=KI"

W

el
I

o)

3}
=

A 2] &2 84 (psychophysical)

n.

~
of

=

e
W

o]

el

i
Al
N

o))

iel

-

=

o
-
oy

A

= U
R

doz ASTMeA

E
=1

ERE

A, A=A

&l whet

oE

S840 Aoz

gt o E

I e R

o

p
L

CO-0-(CHg)3-CH3)?l 2§ A&XdlA

A

S RIRRE 3

L
o

A7 YA RE als o A

ey

Eﬂucn
%%ﬂ
X =
ST
N
2L
w AR
T o
w o=
o ™ o
~ X
.= N
oo W
UrLL._OOt
NI
=%
> 5
T
< o] 1Y
o) @ Ho

ZiQlell wheh ofw Afel

e
o5+

7]

)

of wel Eeiv(2].

=
=

]

Q1A 8} =

b sl W

S

v

pal

2]

Bl

l
=

RAAFAHCMB)

BK21 Plus¢] A€

The Korean Journal of Public Health

16



Hydrogen sulfide,
0.05 ppm

H
I

C..
1~ %

lodoform, 0.00039
ppm

H H
\C_ <
C I'f Cl
Acetylene

dichloride, 0.085
ppm

0]

PN

HyC” "0 CHs

CHs

sec-Amyl acetate,

0.08 ppm

Naphthalene,
0.003 ppm

Yoon. KJPH, 53(2):9-18, 2016

S

Carbon disulfide,
0.02 ppm

i\
g

Phosphine, 0.03
ppm

0
HQC*‘)J\OH

Acrylic acid,
0.068 ppm

(o]

H;;CJ'L O/\“f DVCHg

2-Ethoxyethyl
acetate,
0.00056ppm

Biphenyl,
0.00098ppm

O
7 \
QO \O
Ozone,0.08 ppm

H\\‘I‘_I'/N \H

Ammonia, 0.038
ppm

o)
H2C"\‘)LOGHS

Methyl acrylate,
0.014 ppm

Pyridine, 0.0031
ppm

Dicyclopentadiene
, 0.003 ppm

H
H.Y,
/

H

Methanethiol,
0.002 ppm

.

T

P

H5C CHs

Trimethylamine,
0.00021 ppm

H>=H_LH

HiC  H

Crotonaldehyde,
0.035 ppm

NCO

HsC
NCO

Toluene-2,4-
diisocyanate,
0.049 ppm

Phthalic
anhydride, 0.053
ppm

HsC SH

Ethanethiol,
0.00076 ppm

HsC. .CHs

N
H

Dimethylamine,
0.00076 ppm

H3CJLO CH3

n-Amyl acetate,

0.08 ppm

NCO
CHs

NCO

Toluene-2,6-

diisocyanate, 0.050

Decaborane,
0.05ppm

Figure 5. Chemical structures and odor thresholds of chemicals having less than 0.1ppm odor threshold.
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