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Indoor air quality of new office building of National Institute of Health Sciences in
Kawasaki INnovation Gateway at SKYFRONT (KING SKYFRONT)

Shinobu Sakai*, Maiko Tahara, Mihono Takagi, Yumiko Yoshino, Yuki Toyama and Yoshiaki Ikarashi

Herein, we investigated the indoor air quality of new office building of National Institute of Health
Sciences in Kawasaki INnovation Gateway at SKYFRONT (KING SKYFRONT) . The concentration
of total volatile organic compounds in the building during interior/exterior finishing was as high
as 85185 ug/m® (equivalent to that of toluene) . However, the building’s air quality significantly
improved after July 2017 when the air conditioning and ventilation system of the entire building was
in operation. In April 2018, the air quality of the building was the same as that of the former Yoga
office building. Furthermore, we identified the main volatile organic compounds at each sampling point,
which included toluene, 2-ethyl-1-haxanol, and ethyl acetate in the former Yoga office building, while
toluene, TXIB™, and 14-dichlorobenzene were found in the new office. It is known that the indoor

environmental contamination via chemical substances would be one of the main factor causing the sick

building syndrome. Since the health risk assessment for indoor volatile organic compounds in newly

constructed buildings is important, it is necessary to conduct the continuous investigation.
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1.4 Witk
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QP2010 Ultra (EE:8A/ERT) = M58 U 72 0 245 i
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L7 BENRBERSMEIEZEESINTVSBVOCSH
1t &% (Toluene, Xylene, Ethylbenzene, Styrene,
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Desorption: 280C , 8 min, 50 mL He/min
Cold trap: —20C
Trap desorption: 280C , 5 min
Line and valve temperature: 250C

[GC]
Column: Rtx-1 (0.32 mm id. x 60 m, 1 pm)
Carrier gas: He, 40 cm/sec
Split ratio: 1 : 20
Oven temperature: 40C — (5C /min) —250TC (3

min)
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Interface temperature: 250C
Ton source temperature: 200C
Scan range: 35-450 .z
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%®2 HEHFESBLUBRITHFESICE TS
TVOC: ENEEeHE (e BE(E) = 400 pg/m’ (B4 pg/m°)
BE 5]
=R =R EFW
i Bt [E-17] [F-18] [G-18] B
20176 1 B 63.5
20175 2 B 63.3 27.6 76.3
20174 3 B 458 10.4 8518.5 256
20174 4 B 86.1 24.2 6695.3 82.1
20175 5 B 65.7 19.8 6660.8 76.5
201746 A 79.3 31.4 4095.4 67.0
2017% 7 B 38.2 145 103.2 248
20175 8 B 57.0 105 139.3 172.3 271.9 293
20179 B 30.7 &l 26.0 471 68.2 8.6
20174108 26.5 14.6 70.2 60.5 116.4 275
20175118 65.4 61.6 78.9 123.6 278.9 39.0
20175128 163.4 60.8 131.3 174.7 328.8 116.0
20185 1 B 86.1 89.6 182.6 52.2
2018% 2 B 50.0 929 176.8 36.7
2018 3 A 72.7 127.9 167.2 71.0
20184 4 B 100.4 104.3 164.7 63.5
ENEEIRIME (EEEZE) 28ALAEHDERFTRLE
Toluene : EREEEEHE = 260 ug/m° (B4 pg/md) Xylene : ERIBEEHE = 870 yg/m**
Jizhc BxHT Jizhc
EA =R =R
B4 B4 (E17] [F-18] [G-18] B4 B4 B4
20171 B 7.0 20171 B 2.4
20174 2 B 9.4 1.6 31.0 20176 2 B 25 1.0
20175 3 B 55 1.8 405.2 55 20174 3 A 15 0.0
2017 4 B 6.9 2.4 385.9 4.1 2017 4 B 25 0.9
20174 5 B 11.4 37 406.0 6.7 20174 5 B 1.9 05
20175 6 B 10.3 37 708.0 8.3 20174 6 B 56 0.4
20177 B 9.1 53 2.4 3.5 20177 B 0.7 0.5
20174 8 B 10.6 25 45 56 5.2 33 20174 8 B 1.6 0.2
20179 R 7.0 XAl 2.4 25 2.4 1.7 20179 R 0.8 X8
20175108 5.6 2.8 13.1 7.8 10.2 6.4 20175108 0.9 0.0
20174118 21.2 10.9 156 16.7 326 12.1 20174118 15 28
20175128 26.0 12.0 16.9 19.2 24.0 15.9 20175128 2.7 1.4
2018 1 A 8.7 5.7 71 8.3 2018 1 A
20185 2 A 9.4 1.2 12.4 8.7 20185 2 A
20184 3 A 8.1 8.2 11.1 8.0 20185 3 A
2018 4 A 4.6 3.3 3.7 2.3 2018 4 A
FREEEHEEZBBL-bDEFRFETCRLE SEAEY Y YNNI R (BERARRESR)
FREERIHEOSRESE (200 ug/m°)
EFREERIHMES L UERNEEIEHERTE
Styrene : ERBEIGSHE = 220 ug/m° (BAI : pg/m®) 1,4-Dichlorobenzene : EREE g #HiE
HE BxHT HE
ER EFR S
Bt B ewm | e | e | B B B
2017% 1 B 0.8 2017% 1 B 16
20172 B 1.2 0.6 0.5 2017 2 B 1.4 0.4
20174 3 B 1.1 0.0 99.9 0.0 20174 3 B 1.1 03
20175 4 B 13 0.0 845 08 20175 4 B 34 1.2
20175 B 1.1 0.0 60.3 0.9 20175 A 4.0 1.0
20174 6 B 1.0 0.0 13.9 0.7 20174 6 B 2.1 0.9
2017% 7 B 0.7 0.0 0.0 0.0 2017% 7 B 1.1 07
2017 8 B 0.5 0.0 1.0 1.3 2.2 0.0 2017 8 A 2.0 0.6
2017 9 B 0.0 R 0.0 0.0 0.0 0.0 20174 9 B 1.0 8
20175108 0.0 0.0 0.0 0.0 0.0 0.0 20175108 0.9 0.8
201711 0.7 0.0 0.0 0.6 0.8 0.0 201711 1.5 1.4
20174128 0.8 0.0 05 0.6 0.9 0.0 20174128 3.1 1.3
20185 1 B 0.0 0.6 0.9 0.0 20185 1 B
2018 2 A 0.0 0.0 0.8 0.0 2018 2 A
20184 3 A 0.0 16 14 0.0 20184 3 B
20185 4 B 0.7 0.6 1.1 0.0 20185 4 B

FRRERIMEZ BB L - DD ERF TR
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(B84 © ug/m°) Ethylbenzene : ZREEIE#HE = 3,800 ug/m** (B4L 1 pug/md)
5] BB 5]
=R =R =R S EA EA
[E-17] [F-18] [G-18] B5t i B5 [E-17] [F-18] [G-18] Bt
201751 A 1.7
1.9 2017E 2 A 1.8 0.0 3.0
204.3 1.1 20174 3 A 12 0.5 3175 15
376.6 5.2 2017 4 A 1.8 0.8 467.9 4.8
240.9 3.6 20175 A 1.9 1.1 392.9 4.2
303.3 2.3 201756 A 3.4 1.1 514.6 25
2.7 1.7 20177 A 1.6 1.2 4.4 2.8
4.9 7.5 10.3 2.6 20178 A 2.0 0.7 6.0 9.1 13.0 2.2
0.5 25 25 0.4 201759 A 1.6 il 1.4 3.9 3.7 1.1
4.6 2.4 3.9 0.6 20175E10R 1.2 0.0 11.3 4.8 7.9 2.1
2.4 3.2 4.6 1.8 2017FE11A 2.4 59 3.9 5.4 6.6 3.1
5.5 6.4 7.3 247 20175128 3.9 2.2 4.8 6.0 8.8 4.2
3.2 2.1 3.1 1.6 2018 1 A 3.8 2.7 3.8 29
0.9 2.1 2.8 0.7 2018FE 2 A 24 29 3.5 2.3
76 75 74 46 2018 3 B 36 41 40 43
3.7 5.2 5.9 0.9 2018 4 A 3.0 2.7 3.2 1.3
FIZEICRI 9 248505 (FR29F 4 A19R) (26 W T #;E2A@Yy VNI R (FARKREL) MBICET 31850S (FHR20E 4 B19R) IV T,
FRENRTWD FREERIHMENHTEE (58 ug/m®) PRI TS
EEBBLEDBDERFETRLE ERNEEEHMES LV ERNEERIENERZBAL DD ERF TR
= 240 pg/m® (B3 : ug/m°) n-Tetradecane : ERBEIESHE = 330 ug/m® (Bf : pg/md)
ExHT Bg BRH]
=] ER EFRN =R ER EFR
E17 | (F18 | [1g | = il B% | e | g | e | B
201751 A 0.0
1.0 2017 2 A 0.8 0.0 0.0
253.0 0.7 2017E 3 A 0.5 0.0 19.2 0.0
1771 0.7 20175 4 A 0.7 0.0 229 0.0
255.4 0.8 201755 A 0.6 0.0 28.9 0.7
108.5 1.1 201756 A 0.6 0.0 12.0 0.6
4.3 2.8 201757 A 0.0 0.0 0.9 0.0
71 18.4 43.7 1.0 20175 8 A 0.0 0.0 1.8 2.3 3.8 0.0
2.0 7.0 14.3 1.1 20179 A 0.0 ] 0.9 1.5 1.7 0.0
1.7 4.0 14.7 0.8 20175108 0.0 0.0 0.0 0.5 0.6 0.0
34 16.1 64.2 1.5 201711 A 0.0 0.0 0.0 0.7 1.0 0.0
4.1 11.0 53.9 2.1 20175E12A 0.9 0.0 0.8 1.0 1.9 0.0
3.0 7.0 29.4 0.9 20185 1 A 0.4 0.7 1.2 0.0
2.1 6.3 17.0 0.8 2018 2 A 0.0 0.7 1.0 0.0
2.4 8.8 11.2 0.6 2018 3 A 0.0 0.7 0.8 0.0
29 7.3 17.2 1.0 20185 4 A 1.0 1.4 2.0 0.6

L7
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£3 BETHFECHU5
Top10 2017% 2 R 20173 R 2017%F 4R 2017 5R 201756 A 2017F 7R 2017% 8 A
1 1,4-Dichlorobenzene TXIB 2-Butanone, oxime Toluene TXIB TXIB
2 1,2,4-Trimethylbenzene | Ethylbenzene TXIB Ethylbenzene 1,4-Dichlorobenzene  |1,4-Dichlorobenzene
3 Toluene m,p-Xylene 1,4-Dichlorobenzene  |m,p-Xylene Texanol Ethylbenzene
.
% 4 TXIB Toluene Ethylbenzene TXIB Ethylbenzene Texanol
E 5 Ethylbenzene 1,4-Dichlorobenzene Toluene 1,4-Dichlorobenzene m,p-Xylene m,p-Xylene
1‘7 6 Ethyl acetate Texanol m,p-Xylene Texanol Phenol Toluene
7 3-Ethyltoluene Methylcyclohexane 2-Butanone, oxime o-Xylene Toluene Phenol
8 m,p-Xylene Cyclohexane Texanol ﬁr;yl methyl ketone ox Texanol 1,2,4-Trimethylbenzene
9 n-Nonane 1,2,4-Trimethylbenzene |1,2,4-Trimethylbenzene |1,2,4-Trimethylbenzene |1,2,4-Trimethylbenzene |o-Xylene
10 1,3,5-Trimethylbenzene |Ethyl acetate Ethanol Ethyl acetate 2-Ethyl-1-haxanol Methyl methacrylate
Top10 201752 R 2017% 3R 20175 4 R 2017%5R 2017% 6 B 20177 R 20175 8 R
1 1,4-Dichlorobenzene
2 TXIB
3 Ethylbenzene
=
W 4 m,p-Xylene
F 5 Toluene
1‘8 6 1,2,4-Trimethylbenzene
- 7 r2],5,4,4-Tetramethyloota
8 0-Xylene
9 n-Hexane
10 3-Ethyltoluene
Top10 2017% 2R 2017% 3R 2017% 4R 2017%5AR 20176 A 2017 7R 2017% 8 A
1 1,4-Dichlorobenzene
2 Ethylbenzene
3 2,2,4,4-Tetramethylocta
= ne
A 4 TXIB
'a' 5 m,p-Xylene
1‘8 6 2-Ethyl-1-haxanol
7 o-Xylene
8 1,2,4-Trimethylbenzene
9 Toluene
10 1-Butanol
Top10 2017% 2R 2017% 3R 2017% 4R 20175 R 20176 A 2017 7R 20178 A
1 Toluene Toluene Cyclohexane Cyclohexane Toluene 1,4-Dichlorobenzene  |Methyl methacrylate
2 1-Methylethyl-benzene |Benzoic acid n-Hexane n-Hexane Benzoic acid Toluene Toluene
3 |n-Hexane Ethyl acetate m,p-Xylene Benzene Cyclohexane Ethylbenzene Ethylbenzene
E 4 Ethylbenzene Benzaldehyde Trichloroethylene Toluene Benzaldehyde m,p-Xylene n-Hexane
5 Benzaldehyde Ethylbenzene Ethylbenzene Ethylbenzene n-Hexane Ethyl acetate o-Xylene
9+ 6 Benzoic acid 1,4-Dichlorobenzene Toluene Benzaldehyde Ethylbenzene TXIB 1,4-Dichlorobenzene
7 m,p-Xylene m,p-Xylene Benzoic acid m,p-Xylene Benzene Benzaldehyde Benzocyclohexane
8 1,4-Dichlorobenzene  |3-Ethyltoluene Benzene Benzoic acid Acetophenone Benzoic acid Naphthalene
9 |Methylcyclohexane  |1,24-Trimethylbenzene | Butylated Hydroxytolu | yapnatene 1,4-Dichlorobenzene | Heptane m,p-Xylene
10 |n-Butyl acetate Benzene o-Xylene o-Xylene n-Heptane n-Propyl acetate Benzene

FREFENRERIHENFE SN TLBV0C
EFRENBERIMEORENRET SN TLBVOC
m-Xylene Ep-Xylene# VA% T L ETHBETELEVW-HEEETEE Lmp-Xylene& KT L 72
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FREERZERHVOC

20179 A 2017510R 2017F11A 2017512H 2018% 1 A 2018% 2 A 2018%F 3 A 2018F 4 A
TXIB Toluene Ethyl acetate Toluene n-Hexane Toluene Toluene Cyclohexane
1,4-Dichlorobenzene Ethylbenzene Toluene TXIB TXIB Ethyl acetate TXIB n-Hexane
Ethylbenzene TXIB TXIB Ethyl acetate Toluene 1,4-Dichlorobenzene o-Xylene 1,4-Dichlorobenzene
Toluene m,p-Xylene 1,4-Dichlorobenzene 1,4-Dichlorobenzene 1,4-Dichlorobenzene TXIB 1,4-Dichlorobenzene g;:l\ﬁjethyl propanoic
m,p-Xylene Ethyl acetate Ethylbenzene Trichloroethylene m,p-Xylene Benzaldehyde 2-Ethyl-1-haxanol 2-Ethyl-1-haxanol
Propanoic acid 1,4-Dichlorobenzene m,p-Xylene Ethylbenzene Ethylbenzene Ethylbenzene n-Hexane Toluene
2-Ethyl-1-haxanol 1-Methoxy-2-propanol  |n-Propyl acetate o-Xylene Benzene Benzene Ethylbenzene 1-Hexene
Benzaldehyde o-Xylene Benzene m,p-Xylene Benzaldehyde m,p-Xylene Benzaldehyde Ethylbenzene
Phenol Benzaldehyde Benzaldehyde Benzaldehyde 2-Ethyl-1-haxanol 2-Ethyl-1-haxanol Methyl methacrylate Benzene
n-Tetradecane Methy! Isobutyl Ketone |1,2,3-Trimethylbenzene |2-Ethyl-1-haxanol Unknown Benzoic acid m,p-Xylene m,p-Xylene

201759 A 20174E10R 2017118 20175128 20185 1 A 20185 2 A 20185 3 A 20185 4 A

1,4-Dichlorobenzene

1,4-Dichlorobenzene

1,4-Dichlorobenzene

1,4-Dichlorobenzene

1,4-Dichlorobenzene

1,4-Dichlorobenzene

1,4-Dichlorobenzene

1,4-Dichlorobenzene

TXIB Toluene Toluene Toluene TXIB Ethyl acetate 2-Ethyl-1-haxanol 2-Ethyl-1-haxanol

Ethylbenzene n-Hexane Ethyl acetate Ethyl acetate n-Hexane Toluene Toluene g;:l\i/éethyl propanoic

1-Hexanol TXIB Ethylbenzene TXIB Toluene 2-Ethyl-1-haxanol TXIB o-Xylene

m,p-Xylene Ethylbenzene TXIB Ethylbenzene 2-Ethyl-1-haxanol TXIB o-Xylene n-Hexane

Toluene m,p-Xylene r2],§,4,4—Tetramethylocta Trichloroethylene *Ethylbenzene Ethylbenzene n-Hexane Toluene

r2]§,4,4-Tetramethylocia 2-Propyl-1-pentanol m,p-Xylene m,p-Xylene r2]§,4,4-Tetramethylocta m,p-Xylene Ethylbenzene m,p-Xylene

Unknown Benzaldehyde 2-Ethyl-1-haxanol o-Xylene m,p-Xylene r2]§,4,4-Teiramethylocta 1,2,4-Trimethylbenzene | Ethylbenzene

Benzaldehyde ﬁ£,4,4-Tetrame1hylocta at_enzene, 1,2,3-trimeth 2-Ethyl-1-haxanol Benzene Benzene 1-Butanol %5,4,4-Tetramethylocia

1-Butanol 1-Butanol Heptane ﬁéz,4,4-Tetramethylocta Benzaldehyde 1-Methoxy-2-propanol %§,4,4-Tetramethylocia Naphthalene
20179 R 2017£E10R 20175118 20175128 2018% 1 A 2018% 2 R 2018% 3 A 2018 4 A

1,4-Dichlorobenzene

1,4-Dichlorobenzene

1,4-Dichlorobenzene

1,4-Dichlorobenzene

1,4-Dichlorobenzene

1,4-Dichlorobenzene

1,4-Dichlorobenzene

1,4-Dichlorobenzene

2,2,4,4-Tetramethylocta

Hexanal Toluene Toluene Toluene ne Toluene Toluene 2-Ethyl-1-haxanol
r2]2'52,4,4-TetramethyIocia Ethylbenzene %g,4,4-Tetrame1hylocta r2],3,4,4-Tetramethyloota Toluene D-Limonene 2-Ethyl-1-haxanol Nonanal

2-Methy! propanoic

Ethylbenzene n-Hexane Ethyl acetate Ethyl acetate TXIB Ethyl acetate Nonanal acid

Nonanal 2-Propyl-1-pentanol Ethylbenzene Ethylbenzene Hexanal ﬁ§,4,4-Teiramethylocta TXIB %5,4,4-Tetramethylocia

m,p-Xylene %232,4,4-Tetrameihylocta 1-Methoxy-2-propanol | TXIB 2-Ethyl-1-haxanol 2-Ethyl-1-haxanol o-Xylene o0-Xylene

2-Ethyl-1-haxanol m,p-Xylene m,p-Xylene m,p-Xylene Ethylbenzene Ethylbenzene Hexanal (+)-2-Bornanone

Toluene 1-Methoxy-2-propanol  |Hexanal 2-Ethyl-1-haxanol Ethyl acetate TXIB E§,4,4-Te1ramethylocta m,p-Xylene

TXIB Hexanal (1S)-(-)-alpha-Pinene  |o-Xylene m,p-Xylene m,p-Xylene n-Hexane Hexanal

Unknown TXIB TXIB &% Gyciohexadiene- | Bulyl isocyanatoaceta |onanal Ethylbenzene Toluene
20179 R 2017410AR 2017F11A8 20175128 2018% 1 A 20185 2 R 20185 3 A 20185 4 A

1,4-Dichlorobenzene Toluene Toluene o-Xylene Toluen Toluene n-Hexane Cyclohexane

Toluene Cyclohexane Ethyl acetate Toluene Ethyl acetate Ethyl acetate Toluene n-Heptane

Benzaldehyde Ethyl acetate Ethylbenzene Ethyl acetate Benzene Benzaldehyde Methyl methacrylate | n-Hexane

Ethylbenzene Ethylbenzene 1,4-Dichlorobenzene Trichloroethylene Ethylbenzene Benzene 1,2-Dimethoxyethane | Benzaldehyde

Ethyl acetate Benzaldehyde m,p-Xylene 1,4-Dichlorobenzene | Benzaldehyde Ethylbenzene methylcyclopentane | Toluene

m,p-Xylene 1,4-Dichlorobenzene 1-Methoxy-2-propanol  |Ethylbenzene 1,4-Dichlorobenzene 1,4-Dichlorobenzene Ethylbenzene 1,4-Dichlorobenzene
TXIB m,p-Xylene Benzene Benzaldehyde m,p-Xylene Benzoic acid Benzene 1-Hexene

Unknown Benzoic acid 1,2,3-Trimethylbenzene | m,p-Xylene Unknown m,p-Xylene Benzaldehyde Benzene

Unknown E)gt?grl{g-methyl- Benzaldehyde Nonane Methyl Isobutyl Ketone |n-Propyl acetate o-Xylene Methylcyclopentane
Unknown 1,2,3-Trimethylbenzene | Trichloroethylene 1,2,3-Trimethylbenzene |Benzoic acid Unknown m,p-Xylene Benzoic acid
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x4 RAERTEICHETS
Top10 2017F 1 B 2017 2 B 2017 3 B 2017 4 B 2017% 5 R 2017% 6 B
1 |n-Hexane Toluene Toluene n-Hexane Toluene Toluene
2 |Toluene n-Hexane Ethyl acetate 2-Ethyl-1-haxanol 1,4-Dichlorobenzene |Ethyl acetate
3 [Trichloroethylene 2-Ethyl-1-haxanol 2-Ethyl-1-haxanol Toluene 2-Ethyl-1-haxanol m,p-Xylene
4 |2-Ethyl-1-haxanol 1,4-Dichlorobenzene ?utyl isocyanatoace 1,4-Dichlorobenzene |Ethyl acetate 2-Ethyl-1-haxanol
= ate
5 |1,3-Butanediol m,p-Xylene 1,4-Dichlorobenzene |Nonanal Benzaldehyde 1,4-Dichlorobenzene
A
6 |1,4-Dichlorobenzene |Ethylbenzene 3-Ethyltoluene Benzoic acid Nonanal Ethylbenzene
7 | Trichloromethane 3-Ethyltoluene m,p-Xylene Benzaldehyde m,p-Xylene Benzaldehyde
Octamethyl Octamethyl . . . :
8 |m,p-Xylene cyclotetrasiloxane  |cyclotetrasiloxane Dimethylsilanediol  |Ethylbenzene o0-Xylene
9 |Nonanal o-Xylene Nonanal m,p-Xylene Benzoic acid Nonanal
10 |1,2-Pentanediol Benzaldehyde Benzoic acid Ethylbenzene Unknown Benzene
Top10 20171 B 2017 2 B 2017 3 B 2017 4 B 2017% 5 B 2017% 6 B
1 Methylcyclohexane |Benzoic acid Benzoic acid Benzoic acid Benzoic acid
2 Benzoic acid Toluene Toluene Toluene Toluene
3 Benzaldehyde Benzaldehyde 1,4-Dichlorobenzene |Benzaldehyde Benzaldehyde
4 Toluene Ethyl acetate Ethyl acetate 1,4-Dichlorobenzene |Benzene
E
5 Benzene 1,4-Dichlorobenzene |Benzaldehyde Ethylbenzene Acetophenone
4 2,5-Diphenyl-2,5-
6 cyclohexadiene-1,4- |3-Ethyltoluene Acetophenone Ethyl acetate 1,4-Dichlorobenzene
dione
1-Ethyl-4-
7 methylcyclohexane Benzene Phenylglyoxal m,p-Xylene Ethyl acetate
1-Ethyl-4- ) )
8 methylcyclohexane Acetophenone Ethylbenzene Acetophenone Benzoylformic acid
N-(1H-Tetrazol-5-yl) )
9 Propylcyclohexane benzamide Benzene 3-Ethyltoluene Ethylbenzene
10 Unknown o-Xylene 3-Ethyltoluene Phthalic anhydride Phenylmaleic anhyd

ride

FFIRERRERIHMENRES L TL15V0C
B ENRERIHMEORENEF SN T 3V0C )
m-Xylene Ep-Xylene 7O~ N Z L L THBTE WD EEETHLE Lm,p-Xylene& FREC L 7=
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20177 B 2017 8 B 20179 B 20175108 2017118 2017E128
Toluene Toluene Toluene Toluene Toluene Toluene

Ethyl acetate

Ethyl acetate

2-Ethyl-1-haxanol

Ethyl acetate

2-Ethyl-1-haxanol

Ethyl acetate

2-Ethyl-1-haxanol

2-Ethyl-1-haxanol

Ethyl acetate

2-Ethyl-1-haxanol

Ethyl acetate

1,4-Dichlorobenzene

1,4-Dichlorobenzene |1,4-Dichlorobenzene |6-Methyl-1-octene  |m,p-Xylene 1,4-Dichlorobenzene |2-Ethyl-1-haxanol
Ethylbenzene Ethylbenzene 1-Nonanol 1,4-Dichlorobenzene |n-Hexane Isooctane
m,p-Xylene m,p-Xylene 1,4-Dichlorobenzene |(R)-(+)-Limonene Ethylbenzene Ethylbenzene
(R)-(+)-Limonene g)'rg/gzgry'z' Benzaldehyde Ethylbenzene m,p-Xylene ;)-r'\o/lpe;rqglxyhz-
1-Butanol Nonanal Ethylbenzene Nonanal :éA—Trimethylbenze m,p-Xylene
Nony!l chloroformate |Nonyl chloroformate |m,p-Xylene Benzaldehyde Cyclohexane Benzene
Benzaldehyde n-Heptane Nonanal 3-Ethyltoluene 3-Ethyltoluene :}gA-Trimethylbenze

20175 7 B 20175 8 B 201759 B 20175108 20175118 20175128
Toluene Toluene Ethyl acetate Toluene Toluene
Ethyl acetate Benzaldehyde Toluene Ethylbenzene Ethyl acetate
1,4-Dichlorobenzene |Ethyl acetate Benzaldehyde m,p-Xylene Benzaldehyde
Ethylbenzene Benzoic acid 1,4-Dichlorobenzene ;§,4—Trimethylbenze 1,4-Dichlorobenzene
m,p-Xylene 1,4-Dichlorobenzene r11,62,4-Trimethbeenze Methyl methacrylate |Ethylbenzene

Al

Benzaldehyde Phenol 3-Ethyltoluene 1,4-Dichlorobenzene |Benzene

3-Ethyltoluene

Ethylbenzene

Trichloroethylene Unknown
1-Ethyl-3-methyl-

benzene m.p-Xylene
1,2,4-Trimethylbenze Unknown

ne

Nonane 3-Ethyltoluene m,p-Xylene

Benzoic acid n-Hexane Benzoic acid
1-Ethyl-3-methyl- 3-Methyl-5- )

benzene propylnonane 3-Ethyltoluene
Unknown 2,2,11,11-Tetramethy |1,2,4-Trimethylbenze

Idodecane

ne
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1 -hexanol A% & #8 JE \ B & 7z %%, TXIB™ KO
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O 21T T EHNEETH 5.
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