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Assessment of unregulated indoor air pollutants in newly built
apartment

Jung-Hwa Jung, Yeong-Seong Jo, Nam-Soo Jun, Young-Min Cho, Hye-Jin Kil,
Boem-Yeol Lee, Hee-Gyu Kang, Ki-In Bang, Sung-Mo Lee

Division of Indoor Environment , Incheon Metropolitan City Institute of Public Health

and Environment

ABSTRACT

This study was conducted to investigate unregulated indoor air pollutants from 109 newly bulit
apartments in Incheon. We monitored carbonyl compound and VOCs in unregulated indoor air
pollutants and assessed exposure, toxicity, harzard and regulatory of pollutants using CRS(chemical
ranking system). Also, we selected pollutants to preferentially manage from CRS score, ECR, HQ etc.
The highest thing of unregulated pollutants was Butyraldehyde, the other substances were Acetone >
n-Butanol > n-Butylacetate > Acetaldehyde > Methyl Isobutyl Ketone > n-Tridecane > n-Nonane >
Nonanal > Decanal. The management substances among unregulated pollutants evaluated by detected
amount were Butyraldehyde, Acetone, Acetaldehyde, n-Butylacetate. The priority management
substances assessed by CRS were Acetaldehyde, Trichlorethylene, 1,2-dichloroethane. Acetaldehyde
and 1,2-dichloroethane need to be considered as new regulatory substance, but trichlorethylene
require more data collection through continuous monitoring for gaining reliable data. Through this
research project, we obtained basic data for the study of unregulated air pollutants from newly built
apartment and it can be used as policy data.

Key words : Newly bulit apartment, Indoor air pollutants, Unregulated pollutants, CRS, VOCs,
Carbonyl compound, Risk assessment.
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Table 1. Guideline for pollutant concentratraion
level of new aprtment in Korea

Compound Guideline
Formaldehyde 210 pg/m
Benzene 30 ug/nd
Toluene 1,000 pg/mi
Ethylbenzene 360 pg/m
Xylene 700 pg/m
Styrene 300 pg/m
Rn 200(148) Bg/ni
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Table 2. Legal force and indoor air pollutants by 2.3. AYZ7)|d 29 EZe EA
restricted by each contry AEFFFINA AEH e 29BU o7
Legal E A3} dlolols] A e ) o JlEY
Country forgca(le Pollutant 5743} dekelel 32 (Table 3)3 2o 7hed
SIEY 879 FAWAP VISt ERE  ERHokY
R PM,y, CO,, HCHO, TBC, CO
— — . o] & E¢r=4-2 Benzene, Formalde
Korea e [ NOx Rn, TVOC, PMas Mold HEIRT, o] 3 derads o
HCHO, BTEX, Stylene -hyde, Acetaldehyde, Chloroform, 1,2-dichloroethane,
PM,,, HCHO, CO, NO,, Rn, 1,2-dichloropropane, Bromodichloromethane, Tri
WHO G BTX, Stylene, TCE, PCE, .
Naphthalene , PAHSs, PM,5 -chloroethylene, Tetrachloroethylene, 1,4-dichloro
CO.. HCHO, CO, NOs Rn, _ o Z L5
TVOC, ASB(Asbestos), Os, benzene 2= AR AT,
Benzene, PMss, Mold, House
Norway G dust mite, Animal allergen, . L. . L.
Legionella, Synthetic mineral Table 3. PhYSICEﬂ characteristics and carcmogematy
fiber,vHumid.ity, Second-hand of indoor air po]lutants
smoking, Noise
- Guidelinell (RWII) BP Carci
: CO, NO,, Toluene, Ethyl Compound MW O AVl boing
-benzene, Styrene, Aldehydes, () gematy
Acetaldehyde, Naphthalene,
2-Ethylhexanol, Cresols, Carbonyl
Phenol, 2-Furaldehyde
’ ’ Formaldehyde 30.0 -19.5 1.00
Germany G Diisocyanates (DI), Benz- y ©
aldehyde, Benzyl alcohol, Acetaldehyde 44.1 20.0 1.52 O
Mercury etc. (40) A
- GuidelineI (RW 1) Acrolein 56.1 53.0 1.94 -
 the same things except for NO, Acetone 58.1 | 56.2 2.0 -
(39
HCHO, CO, NOQ, ORy Benzene, Proplonaldehyde 58.1 46-50 2.0 =
Canada G Tolltéene, Naphthalene, PM;s, Butyraldehyde 72.1 75 2.5 -
Mo
PM,o, CO,, HCHO, CO, NO», Benzaldehyde 106.1 179 3.6 -
US.A G Rn, O3, SO, PMs5 .
L Aromatic Hydrocarbon
CO,, HCHO, TBC, CO, VOCs,
Singa G 03, Suspened Particles, TFC, Benzene 78.1 80 - O
-pore z?mperature, Relative humidity, Toluene 92.2 110.6 3.2 _
ir current
Ethylbenzene 106.2 136 3.7 -
R HCHO, Toluene, TVOC etc.
I (14) m,p,0-Xylene 106.2 138 3.7 -
apan - ——
G <C1(Z; Suspened Particles etc. Styrene 1042 | 145-146 | 3.6 -
. PMy,, HCHO, CO, Rn, ASB, 1,2,4,5-tetra . . .
Finland G NH;, Amine, Stylene, -methylbenzene 134.2 | 191-197
- Excellent Class
. PMy, COs, HCHO, TBC, m-Ethyltoluene 120.2 | 158-159 - -
CO, NOz, Rn, TVOC, O, p-Ethyltoluene | 120.2 | 162 - -
Temperature, Relative
humidity, Air current o-Ethyltoluene | 120.2 | 164-165 | - -
Hong - Good Class :
Kong G : Carbon tetrachlorlde, 1,3,5_tnmethyl 120.2 162-164 4.2 _
Chloroform, Ethylbenzene, -benzene
1,2-Dichlorobenzene, 1,2,3-trimethyl
1,4-Dichlorobenzene, —benzene 1202 1 175-176 | - N
Tetrachloroethylene, -
Toluene, Xylene, Benzene, 1,2,4-trimethyl 120.2 168 _ _
Trichloroethylene -benzene

*R : Restriction, **G : Guideline



Table 3. Physical characteristics and carcinogenicity
of indoor air pollutants (continue)

Compound MW ?CP; vV.D —(;aerniﬁsy
Aliphatic Hydrocarbon
%félil;ghyl 002 8 | - -
pemanetiooctaney | 1142 | 999 | 39 | -
n-Hexadecane 226.5 287 7.8 -
n-Pentadecane 2124 271 7.4 -
n-Octane 114.2 118 - -
n-Undecane 156.3 196 5.4 -
n-Tetradecane 198.4 254 6.9 -
n-Heptane 100.2 98 3.5 -
Hexane 86.2 69 3.0 -
n-Dodecane 170.4 216.2 5.9 -
n-Decane 142.3 174 4.9 -
n-Nonane 128.3 151 44 -
n-Tridecane 184.4 235 6.4 -
Halogenated Hydrocarbon
Chloroform 119.4 61 4.1 O
1,2-dichloroethane 99.0 83 34 O
1,2-dichloropropane | 113.0 | 95-96 - O
?ffggg}lfemm 1638 | 90 - O
Trichloroethylene 131.4 86.7 4.5 O
?Iféflgﬁzhloro 208.3 | 119-120 | - -
Tetrachloroethylene | 165.8 121 5.8 O
1,4-dichlorobenzene | 147.0 173 5.1 O
Terpen
D-Limonene 136.2 178 - -
Beta-Pinene 136.2 | 158-166 - -
Alpha-Pinene 136.3 156 - -
Ketone
Z:tt;i Isobutyl 002 117 | 35| O
Acetate
n-Butyl acetate | 1162 | 124-126 | 40 [ -
Alcohol
n-Butanol | 812] 61 [26] -
Aldehyde
Decanal 156.3 | 207-209 - -
Nonanal 142.3 190 - -

*M.W: Molecular formula, B.P: Boil point, V.D: Vapor density
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Table 4. The status of target new apartment in 2018.

The number
Region | No.| Name | Type of household
Total | Target
Y-1 2,610 20
Yoo | 3 [ Y= 830 | 10
Y-3 668 18
S-1 Apt | 686
S-2 380
Sea-gu | 5 S-3 1,598 17
S-4 1,163 13
S-5 674 18
Total 8,609 | 109

Seo-gu(5)
61 households

Yeonsu-gu(3)

48 households

Fig. 1. Location of target new APT in Incheon.
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Table 5. Target compounds in this study.

Type | No. Compound

Hexane, Chloroform,
1,2-dichloroethane,
2,4-dimethylpentane,
n-Butanol, Benzene,
1,2-dichloropropane,
Bromodichloromethane,
Trichloroethylene, Isooctane,
n-Heptane, Methyl Isobutyl
Ketone, Toluene,
Dibromochloromethane,
Butyl acetate, n-Octane,
Tetrachloroethylene,
Ethylbenzene, m-Xylene,
p-Xylene, Stylene, n-Nonane,
o -Pinene, m-Ethyltoluene,
p-Ethyltoluene,
1,2,3-trimethylbenzene,
o-Ethyltoluene, /£ -Pinene,
1,2,4-trimethylbenzene,

VOCs 42

n-Decane, 1,4-dichlorobenzene,
1,3,5-trimethylbenzene,
D-Limonene, Nonanal,
n-Undecane,
1,2,4,5-tetramethylbenzene,
Decanal, n-Dodecane,
n-Tridecane, n-Tetradecane,
n-Pentadecane, n-Hehadecane

Formaldehyde, Acetaldehyde,
Carborl | 7 Acrolein, Acetone,
ony Propionaldehyde, Butyraldehyde,

Benzaldehyde
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Fig. 2. Sampling method.
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Fig. 3. Majorrf-actor of CRS

Table 6. Evaluation Criteria for CRS
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¥E: Exposure, T: Toxicity, H:Hazard, R: Regulation
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Table 7. Condtion for grade

Grade Condition
1 Total score of CRS = 50
5 Total score of CRS < 50,
ECR = 1x10° or HQ = 0.1
] Harzard score > 0,
Detection rate= 40
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49 %, Formaldehyde 2.8 %, Stylene 2.3 %,
n-Butylacetate 2.1 %, Acetaldehyde 1.8 %, Methyl
Isobutyl Ketone 1.6 % =22 UEFIT]H
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Stylene, Formaldehyde)2t} =4 V& E22
Butyraldehyde, Acetone, n-Butanol2 JEbsth

n-Decane , 0.6% n-Dodecane, 0.5%

1,2,4-trimethylbenzene, 0.6%. Hexane, fl,Z,d»trimethbeenzene, 0.4%
n-Dodecan % 0.5% /n-Tetradecane, 0.4%
n-Nonane %, Hexane, 0.4%
-Tri n-Heptane , 0.4%
; 4/
Methyl Isobutyl Ketone , 1.6% /1
AN\

Acetaldehyde, 1.8%,
n-Butyl acetate, 2.1%

Fig. 4. Portion of total indoor air pollutants
detected from new APT in Incheon.

(Fig. 5.)9} (Table 8)&= A 5 #A&EZ
BTEX, Stylene, FormaldehydeE A <3t 2
49 TAu&E A8 AAE UERA

© 2 Butyraldehydeo] 39.06 %2 7F& =4
L EFSE31 Acetone 14.69 %, n-Butanol 11.19 %,
n-Butylacetate 4.75 %, Acetaldehyde 4.03 %, Methyl
Isobutyl Ketone 3.63 %, n-Tridecane 2.16 %,
n-Nonane 1.47 %, Nonanal 1.45 %, Decanal 1.42 %
O 2 UESTE

W2 o

Propionaldehyde,0.8% beta-Pinene, 0.8%
n-Undecane, 0.8%

Fig. 5. Portion of unregulatory indoor air
pollutants detected from new APT in Incheon.
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Table 8. Average concentration and portion of
unregulatory pollutants in new APT

Compounds corﬁ:\glrt??%on PO({,/E})OH
(ug/m)

Butyraldehyde 145.89 39.06
Acetone 54.84 14.69
n-Butanol 41.79 11.19
n-Butylacetate 17.72 4.75
Acetaldehyde 15.03 4.03
Meﬂgétéff“tyl 13.54 3.63
n-Tridecane 8.05 2.16
n-Nonane 5.49 1.47
Nonanal 5.41 1.45
Decanal 5.30 1.42
n-Decane 4.83 1.29
Alpha-Pinene 4.35 1.16
n-Dodecane 4.26 1.14
1,2 4-trimethylbenzene 3.39 0.91
n-Tetradecane 3.32 0.89
Hexane 3.19 0.85
n-Heptane 3.13 0.84
Propionaldehyde 3.13 0.84
Beta-Pinene 3.08 0.83
n-Undecane 2.86 0.76
n-Octane 2.68 0.72
Others 22.16 5.93

318t4 EAo ©E LATE Yolry] 93
= ) RS
A RS, GRAS S A, drsto| =,

G, A=EFE EFst Fg 6)«FHg 7)7%

O
ook

718 J3}eHE-S Butyraldehyde 59.4 %, Acetone
22.3 %, Formaldehyde 9.7 %, Acetaldehyde 6.4 %
o2 Yeygt. o] F  Butyraldehyde$}
Acetone-& 74l <l FormaldehydeX .t} =4
A5 Ak

eSS40l H$ Toluene 66 %,
m,p,0-Xylene 14.3 %, Ethylbenzene 13.2 %,
Stylene 4.3 %, 124-trimethylbenzene 0.7 %,
Benzene 0.4 % =2 UEMST

o] ¥ && Hl&<S AAF BIEX, Stylene
o] AF7|d PEHAE AYHI o
1,2,4-trimethybenzene®] 7-¢- 4 221 Ben
—zene Bt} 7| YebgSol = dEl=a =] &tk

A ek3l 4= n-Tridecano] 18.4 %=
714 =4 JElyte™, n-Nonane 12.6 %,
n-Decane 11.1 %, n-Dodecane 9.7 %, Hexane
73 % & o2 Yyt EFE Hlsol
1.9~184 %o 2 HHkz o 2 & HALE HolA| ¢l
H| %3 208 AZHUt

TE YIEHAdE dHzl FEASESAE
Trichloroethylene 28.8 %, 1,4-dichlorobenzene 21.8 %,
1,2-dichloroethane 19.6 %, Chloroform 14.4 %,
1,2-trichloroproane 12.8 % <=°2 YERGAL 1 9]
AL 26 %= wF w FEoE HAEHUTH

Aldehyde+= Nonanal 50.5 %, Decanal 49.5 %
T2 = Terpen< Alpa-pinene 49.0 %, Beta-pinene
34.7 %, D-Limonene 16.3 %= YERJTH

Butyraldehyde 59.4 )

Acetone zz,sl
Formaldehyde - 0.7
Acetaldehyde - 6.1

Propionaldehyde ‘, 1.3

Benzaldehyde ' 11

i 0.0
Acrolein l %

0 10 20 30 40 50 60

Fig. 6. Portion of carbonyl detected from new
APT in Incheon



Aromatic Hydrocarbons

Toluene | 66.0 J

m,p,o-Xylene _—-14‘91

Ethylbenzene —112'
Styrene E’
1,2,4-trimethylbenzene fos
Benzene '0-4
1,2,3-Trimethylbenzene ' 03
m-Ethyltoluene ' 03
1,3,5-Trimethylbenzene j o2
p-Ethyltoluene 7' 0.2

1,2,4,5-Tetramethylbenzene Woa %

n-Tridecane | 8a)
n-Nonane 126

n-Decane |
n-Dodecane |G
Hexane |(TIE TS
n-Heptane [ —— 1]
n-Tetradecane |G
n-Undecane | NG
n-Octane |G
n-Pentadecanc | (EEGEGG—_——_ 5.7
n-Hexadecane (D 3.5
2,2,4-Trimethylpentane (D 2.3
2,4-DimethylPentane - 19 %
¥ ¢ 1 f
0

Halogenated Hydrocarbon (Halocarbon)
| |

Trichloroethylene . : 288

1,4-dichlorobenzene : 218
1,2-dichloroethane m
Chloroform —
{
1,2-dichloropropane _
Tetrachloroethylene . 14

Bromodichloromethane ' 1.0

Dibromochloromethane ' 0.2 %
0 5 10 15 20 25 30
Aldehyde | \
Nonanal Y J 505
Decanal ) 495
Alcohol ‘
n-Butanol 100.0 1

Acetate
n-Butyl acetate

Ketone |
Methyl Isobutyl Ketone |

Terpen 7
alpha-Pinene |
beta-Pinene

D-Limonene | (D 163
2 ; 2 #
0 20 40 60 80 100

Fig. 7. Portion of VOCs detected from new
APT in Incheon.

(Table 9)& 2+ 158 A=To] 49
UE LEEHDES UEd Zo=E o F
T A &2 <21 Toluene, m,p,0-Xylene, Ethylben
-zene, Benzene, Stylene, Formaldehyde+

A 2 sk o

Table 9. High ranking polluntants detected
from new APT by group

Group Compound
Butyraldehyde
Carbonyl
Acetone
Aromatic .
Hydrocarbon 1,2,4- Trimethybenzene
n-Tridecane
Aliphatic
Hydrocarbon n-Nonane
n-Decane
Trichloroethylene
Halogenated i
Hydrocarbon 1,4-dichlorobenzene
1,2-dichloroethane
Nonanal
Aldehyde
Decanal
Alcohol n-Butanol
Acetate n-Butylacetate
Ketone Methyl Isobutyl Ketone
Terpen Alpha-Pinene
AA AEFEsTFHolA AEH LG54 S
Hpbb =2y daEdS Adsty FAENE

oA B+ vk} Zo] Tolueneo] 38.1 %= 73
E9ko ™, Butyraldehyde 18.0 %, m,p,0-Xylene
8.3 %, Acetone 6.8 %, n-Butanol 5.2 %, Styrene
2.5 %, n-Butylacetate 2.2 % S 2 YElSTH
T E2S A9 3 Foll= ButyraldehydeZ}t
7 =4 JElgten, Acetone, n-Butanol,
n-Butylacetates= &2 UEFST
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Fig. 8. Portion of noncarcinogens detected from
new APT in Incheon.

Table 10. Average concentration and portion of
noncarcinogens detected from new APT

ol 22 o] A9 (Fig. 9%} (Table 11.)3} #o)
A % Formaldehyde”Z} 50.49 %= 7F¢ =7
UeR o™, Acetaldehyde’} 31.73 %, Benzene
4.26 %, Trichloroethylene 3.90 %, 1,4-dichloro
-benzene 2.95 %, 1,2-dichloroethane 2.65 % <=°2
yepbgtt A1 S22l Formaldehyde 2} Benzene2
A&std dEdEd Folle Acetaldehyder} 71
=31 Trichloroethylene, 1,4-dichlorobenzene,
1,2-dichloroethane =2 = UE}ST

100 g 019 —034—0.02

Compound corllxcve%rt??%on Po(ro/gi)on
(ug/nt)

Toluene 308.56 38.1
Butyraldehyde 145.89 18.0

m,p,0-Xylene 66.88 8.3
Ethylbenzene 61.55 7.6
Acetone 54.84 6.8
n-Butanol 41.79 5.2
Styrene 19.90 2.5
n-Butylacetate 17.72 2.2
Methy! Isobutyl 13.54 1.7
n-Tridecane 8.05 1.0
n-Nonane 5.49 0.7
Nonanal 5.41 0.7
Decanal 5.30 0.7
n-Decane 4.83 0.6
Alpha-Pinene 4.35 0.5
n-Dodecane 4.26 0.5
n-Tetradecane 3.32 04
Hexane 3.19 04
n-Heptane 3.13 0.4

Others 27.50 3.4

u Formaldehyde
u Trichloroethylene

Chloroform

Bromodichloromethane

B Acetaldehyde
 14-dichlorobenzene
1,2-dichloropropane

Dibromoct hloromet thane

u 1,2-dichloroethane

Tetrachloroethylene

Fig. 9. Portion of carcinogens detected from new

APT in

Incheon.

Table 11. Average concentration and portion of
noncarcinogens detected from new APT

Compound cor?c\éenrt?’%%on PO(E/?)OH
(ng/m)

Formaldehyde 23.92 50.49
Acetaldehyde 15.03 31.73
Benzene 2.02 4.26
Trichloroethylene 1.85 3.90
1,4-dichlorobenzene 1.40 2.95
1,2-dichloroethane 1.25 2.65
Chloroform 0.92 1.95
1,2-dichloropropane 0.82 1.72
Tetrachloroethylene 0.09 0.19
Bromodichioro 0.06 0.14
bibromochioro 0.01 0.02
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4.2. CRS(Chemical ranking system)ol| 2|3
AR FEE A3
4.2.1. CRSel 93 FoR1AE A 4HA
A LEER F AR o EES AA
371 sl A 3.2.3904 AF3E CRS7|HE
ol g3t FAJMAE =&, F4, A8, A=
Tt A rslst i

=EYFE 22U AEE, BUE 20ES
AEs] ARAGT FHAFE A 54
SHE Faste] WFEF, Mol VAT,
Aoz BEshel AR fagsE
7 Bhe] AP UE 8 SHN DG
ol g3tel WM SHE Bt L FA
A T, FA ARl ate} Ay sich

(Table 13)& 2% 754 <02 Ve

Ao 7 Benzeneo] 89.0MCoE 7P Eghom
Formaldehyde, Toluene, Ethylbenzene, Acetalde
-hyde, m,p,0-Xylene, Styrene 5 o2 tj &
TAGE] A E AANL vA F&5 F
o= Acetaldehydeo] 70H o2 7} =%l
Trichlroethylene} 1,2-dichloroethane®] 527,
Methyl Isobutyl Ketone 457, 1,4-dichlorobenzene
434 % +02 Yeyith

422 A8 =4 A3

H AollMe= AU 9= B&2Q ¥
Hel 4.2.1004 4HAHE CRSHEFE o] &3t
3.2.39 4 AAG 7Eo w2t #ErF B
=4 (Table 14)3 Zo] 1-3¢-9E F&3)

23 ¥ o] T IR 22 L¥9E4
A oY tdEdE AAs T
1+=9= CRSHESG7E 508 oldl EH=
Benzene, Formaldehyde, Toluene, Ethylbenzene,
Acetaldehyde, m,p,0-Xylene, Styrene, Trichloro
-ethylene, 1,2-dichloroethane &2 AF&% 1L
ol ¥ A #FH7F HA e =HES AR
Acetaldehyde, Trichloroethylene, 1,2-dichloroethane©]

0 oAz e oo

m[o £ o Q2

-10 b
ml
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Table 13. Total score of major factors using CRS

Compound E T i R Total
30 | B0 (20) (20)
Benzene 22 30 17 20 89
Formaldehyde 20 20 20 20 80
Toluene 27 20 7 20 74
Ethylbenzene 25 10 17 20 72
Acetaldehyde 20 20 20 10 70
m,p,0-Xylene 20 10 10 20 60
Styrene 20 10 5 20 55
Trichloroethylene 7 20 20 5 52
1,2-dichloroethane 12 20 20 0 52
Methyl Isobutyl Ketone 20 20 5 0 45
1,4-dichlorobenzene 13 10 15 5 43
1,2-dichloropropane 12 10 17 0 39
Hexane 17 20 0 0 37
}’bze’ﬁ;terfsethyl 17 | 10 | 10 0 37
Chloroform 12 10 15 0 37
n-Butanol 20 10 0 0 30
Propionaldehyde 10 10 10 0 30
n-Nonane 20 0 10 0 30
Tetrachloroethylene 3 10 10 5 28
n-Heptane 17 10 0 0 27
n-Octane 17 10 0 0 27
}’bze’i;gljénemyl 17 0 10 0 27
Acetone 20 5 0 25
Alpha-Pinene 20 0 5 25
fﬁ;ﬁg&memyl 12 | 10 0 0 2
}‘t?e‘igsgqemyl 12 | 10 0 0 2
?fgﬁgﬁimy} 10 | 10 0 0 20
Butyraldehyde 20 0 0 0 20
n-Butylacetate 20 0 0 0 20
Beta-Pinene 20 0 0 0 20
n-Decane 20 0 0 0 20
Nonanal 20 0 0 0 20
Decanal 20 0 0 0 20
n-Tridecane 20 0 0 0 20
n-Undecane 17 0 0 0 17
n-Dodecane 17 0 0 0 17

*E: Exposure, T: Toxicity, H:Hazard, R: Regulation




Table 14. Total score of major factors using CRS

Risk CRS Score
Detection | Harzard "
Grade Compound Condition
rate (%) level
ECR HQ E T H R Total
Benzene 100 CMH 6.2.E-06 | 0.0267 22 30 17 20 89
Formaldehyde 100 CH 1.1.E-04 | 0.8910 20 20 20 20 80
Toluene 100 RH - 0.0255 27 20 7 20 74
Ethylbenzene 100 C 6.2.E-05 | 0.0250 25 10 17 20 72
1 Acetaldehyde 100 CH 1.2.E-05 | 0.6286 20 20 20 10 70 CRS > 50
m,p,0-Xylene 100 M - 0.2656 20 10 10 20 60
Styrene 100 C - 0.0083 20 10 5 20 55
Trichloroethylene 69 CM 2.0.E-05 | 0.1082 7 20 20 5 52
1,2-dichloroethane 84 CH 3.5.E-06 | 0.4261 12 20 20 0 52
1,4-dichlorobenzene 36 C 1.8.E-05 | 0.0020 13 10 15 5 43
ECR >
Chloroform 88 C 8.9.E-06 | 0.0040 12 10 15 0 37 1B
1,2-dichloropropane 86 C 3.8.E-06 | 0.0959 12 10 17 0 39
2 Propionaldehyde 40 H - 0.3784 10 10 10 0 30
n-Nonane 97 - - 0.1175 20 0 10 0 30 TI > 0.1
1,2,4-trimethylbenzene 96 H 7.0.E-03 | 0.2054 17 10 10 0 37
1,2,3-trimethylbenzene 90 - 5.0.E-03 | 0.1276 17 0 10 0 27
Hexane 929 RH - - 17 20 0 0 37
n-Butanol 100 H - - 20 10 0 0 30 CMRH
&
n-Heptane 91 H - - 17 10 0 0 27 .
3 Detection
0,
n-Octane 97 H - -l w0 | o | o | o7 | A%
2,2,4-Trimethylpentane 76 H - - 12 10 0 0 22
1,3,5-Trimethylbenzene 87 H - - 12 10 0 0 22

*E: Exposure, T: Toxicity, H:Hazard, R: Regulation
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AT dEAZE AAEAT
Acetaldehyde, 1,2-dichloroethane, Trichloro
-ethylene2 IUlolX= #=EA] Zar J= E30|

odEAH slolmEels HAFS Hesia
] A3
Aol o3l HE] FEEE AtE FHol 9o

e
ANY B R =9 NFEe EU @ A3
NEWAA ANDNE SFESNE oF2) Tl

Ae THAIE AL A FT

E3] Acetaldehydes AUl Hej=xA}
NME 719 FARFFETG =4 AESHAoH
AL 7o 2 g CRS Hrloll A FAHSE
AL =&, 54, fsfdA BF 1530w
b o] 4 Bt 2a% EAR
T

1,2-dichloroethane& A ZAbo A= =2

AEFES Bolxl FUARE CRS H7}e
A4, 98l FrollA =2 HFE Ao Acet
-aldehydeet Bl &0 A4 =2 = HES

4871 3
Trichloroethylene] 7-¢- 71& A Axte} 2
2 AdFdAE A dEE 1A=
SEEQlE ol ASTolHY dFoE T|E
AT tiFEo| A= =3k AA7] wiZol
Trichloroethylene®} & ul Al EZ-o| tjdd
to]E 7} BEslal 53] AS53sTE8s o s
n) &3t 71E CRSH7IA = A=

-

o
=] ALt vHAdE BRI < 3l HlolE]

Zx0] U 08 Ao% Amdr

o

=54 AFAHQ7T 0.1 o) 4 =7t
2 EHE A3ttt o] 291+ L4-dichlo
-robenzene, Chloroform, 1,2-dichloropropane,
Propionaldehyde, n-Nonane, 1,2,4-trimethylbenzene,
1,2,3-trimethylbenzeneo] X174 = Atk

CRS &4 fsl=rt doigt= AEs 40 %
olel EAL 3+-YE AU Hexane,
n-Butanol, n-Heptane, n-Octane, 2,2,4-trimethyl
-pentane, 1,3,5-trimethylbenzene © & A5 3]ck

2 AFelA 2, 3¢9 LY=HEES AT
=42 ob AN Ieledy =4 5 fell=rt
EHEE I AR TAHEA
stal R HEEES FHAE Holehe 59

AR} By Aow wed,

Hir
flo

1

N
>

>
=

Table 15. Guideline of pollutants in International
and advanced study

Guideline(ug/m')
Compound . Advanced
International study
Acetaldehyde 100-1000 150
1,2-dichloroethane - 10
Trichloroethylene 2.3-230 -
V. 28



1 A 294 T 7P = HEe 228
Tolueneo] . Butyraldehyde > m,p,0-Xylene
> Ethylbenzene > Acetone > n-Butanol >
Formaldehyde > Stylene > n-Bytylacetate >
Acetaldehyde > Methyl Isobutyl Ketone
To 2 AEEARY A Al =2
Butyraldehyde, Acetone, n-Butanol, Acet
-aldehyde 2 el

2. JA 5 FA=EEAE AYs 2FGEH
Butyraldehyde ]
Acetone > n-Butanol > n-Butylacetate >
Acetaldehyde > Methyl Isobutyl Ketone >
n-Tridecane > n-Nonane > Nonanal >
Decanal <= & YEJTH

Aol

3. HlitAl &4 T 35h B4 & 1
A9 e 2d=de 7tRdsE
Butyraldehyde, Acetone, W&F<gts}h
% 1,24-trimethylbenzene, A=kl
% n-Tridecane, n-Nonane, n-Decane,
g2 A8 eksl=4 S Trichloroethylene,
1,4-dichlorobenzene, 1,2-dichloroethane,
& slo] = o 4] Nonanal, Decanal, ©}A|
gl o] E+ n-Butylacetate, #| =& Methyl
Isobutyl Ketone, E|Z31-2 Alpha-Pinene
° 2 eyt

Ol
e o

R
ld
B B ool ik

¢

4. WM AR e vaA] 242 AE A,
Heky Elo) A= Butyraldehyde, Acetone
n-Butanol, n-Butylacetateo] A<&=9 =2
el @eE-S Acetaldehyde, Tri
-chloroethylene, 1,4-dichlorobenzene, 1,2-
dichloroethane =92 el

5. AEES 7o R viA] o=
T @Y7t 288ty AdE= 222
Butyraldehyde, Acetone, Acetaldehyde,
n-Butylacetate = UEFST]H

6. C(RYChemical ranking system)”]H<- o8t &
4 Axl Benzene > Formaldehyde >
Toluen > Ethylbenzene > Acetaldehyde >
mp,0-Xylene > Styrene 5 =0=Z T A
Eo|lon wliA] 5 Foll= Acetaldehyde
> Trichiroethylene > 1,2-dichloroethane > Methyl
Isobutyl Ketone > 1,4-dichlorobenzene 5 <=2
LERST:

7. vA B F A ddEE 19
Acetaldehyde, Trichloroethylene, 1,2-dichlo
-roethane® A=At o] F Acetalde
-hyde, 1,2-dichloroethane-& 215F 71418+
o7 HAESE HQ7} 9oy Trichloroethy
-lene& A3 Ao H|FoE 3] AT
Ao g A == Hrlehr]
ol AF=ETF oA RSl AR
A& EUEHHES 33 HlolH S3FHo]

O Qs Ao HRITL

st AT, B
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