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-n- 2-
27 28 ( )
28 29 4
n- -2-
(
) (
) 1>
29 4 19
21 2)
n- -2-
17 pg/ms3
100 pg/m3
1/10 1/100
13 1 pg/m3
B.
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-n- -2-
— 6
7 2 34 ( 13
7 5 )1
26
50
(
(
)3
-n- 3.6
ug/ms3 0.65 ug/ms3 -2-
1.3 pg/m3
0.6 pg/m3 3
-n- 220 ug/ms3
-2 120
png/ms3
_n_
1/60 -2-
1/90
-n_
_2-
24
100 1
10 1 1 pg/ms3
C. (
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27-28 )
[ ]
/
(GC/MS)
[ ]
1. 1uL GC/MS
PCB
1L
2.
3. (1000 pg/mL) -n-
-2-
100 mg 100 mL
100 mL
1 mL 1000
ng
4, (100 pg/mL)
10
1mL 100 ug
5. (1000 pg/mL)
( -n- -d4 -2-
-d4) 100 mg 100 mL
100 mL
6. (100 ug/mL)
10 1mL
100 pg
7.
[ ]
1. 1 10
L/min



+10% 24
47 mm oDS
OoDSs
20 mL/Filter 5
OoDS
47
mm 0.25mm
400
3
400 mg 15 mm 20 mm
O-
4,5)
10 mL
47 mm
2 10 mL
1 10uL
10 100 pL
1
2 1
2
10 L/min 100
3
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L/min

(n=2)

10

5mL

2,500

24

10%

10%

10

GC/MS

GC/MS

5mL

5mL
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4.
1.
[ 1
GC/MS
ng
t=20
P=101.3 kPa
5
S
1
=3s mg/m3
=10s mg/m3
1/10
[ ]
GC/MS
(As-At) x E X 1000
C =
v XV x 293/(273 + t) x P/101.3
C: 20
mg/ms3
As:GC/MS
ng
At: ng
E: mL
v:GC/MS
V. L
t:
P: kPa
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12.
13.

14.
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10
47mm ODS Empore Disk
C18 Fast flow, 3M 1 20 L
5 5
EMO-47 GL
1 pg/ms3 3
L/min 24
4 pg
ODS
ODS
4 pg
-n- -2-
400 pg/mL
10 pL
5
AERO AERO Cartridge SDB-
400HF, GL
AERO
4 pg
_n-
-2- 400
pg/mL 10 pL
5
AERO
SDB
4 g -n-
-2
00pg/mL 10

"y SDB

AERO

SDB
5mL

10
GC/MS

[GCIMS ]
/
Shimadzu GCMA-TQ8030

[ ]
47 mm
SDB Cartridge
SDB
0.1 pg/mL
GC/MS 1
-n- -2-

0.1 pg/mL

4 m3 5mL
1m3

0.1 pg
0.1 pg /m3

0.1 pg/mL x 5 mL

4 me 0.125 pg/ms3

0.12 pg/ms3
26 50



GCMS

-n- -2- «
0.6 pg/m3 7
3 Empore Disk C18 Fast flow, 3M
EMO-47 GL
GCMS
[ ]
GC/MS 2 E-2. ( )
( ) ),
-n- -2- ( :
2 ), (
),
97% 5 ( )
5% 47mm  ODS
E-3.
SDB [ ]
10
Empore Disk C18 Fast flow 1 20
L 5 5
AERO Cartridge SDB-
400HF 2
E. ( 29 )
E-1. [
1
1.
2
1.Empore Disk C18 Fast flow 47 mm Empore Disk C18 Fast flow
3M 2.AERO Cartridge SDB-400HF, GL
2
-n- -2-
AERO Cartridge SDB-400HF
Empore Disk C18 Fast flow, 3M 47
mm 2.
-n- -2-
1 pg/ms3
3 L/min 24
GCMS
4 pg
Empore Disk C18 Fast flow
AERO Cartridge SDB-400HF
4ng
Empore Disk C18 Fast flow AERO -n-
Cartridge SDB-400HF 5 -2-
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400pg/mL
10uL

Empore Disk
C18 Fast flow

AERO Cartridge SDB-400HF

5
1
5
5
Empore Disk C18 Fast flow
5mL AERO
Cartridge SDB-400HF
O-
SDB
5mL
10
GC/MS
GC/MS
/ Shimadzu GCMA-
TQ8030
]
[
11.
GC/MS
2
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E-4
[ 1
_n_
-2-
4.4% Empore Disk -n-
5.6% Empore Disk -
2- 2.3% AERO Cartridge
-n- 3.0% AERO
Cartridge -2-
[ ]
1. 5
2. ( )
6)
( )
(
_n_
-2-
4pg 2 Empore Disk

C18 Fast flow AERO Cartridge SDB-
400HF 5mL

0.8 pg/mL.  GCMS

3 -n-
85.3 107.9%
Empore Disk C18 Fast flow 92.1
105.0% AERO Cartridge SDB-400HF

_2-
84.5 107.3%
Empore Disk C18 Fast flow 73.3

103.3% AERO Cartridge SDB-400HF

-N-



Empore Disk C18 Fast flow
8.3 AERO Cartridge SDB-400HF
7.5
-2- Empore
Disk C18 Fast flow
20.7 AERO Cartridge SDB-400HF
8.1

4 -n-
Empore Disk C18
Fast flow 99.9
8.6% AERO Cartridge SDB-
400HF 990.1
5.1% -2-
Empore Disk
C18 Fast flow 96.7
9.7% AERO Cartridge
SDB-400HF 91.3
13.1%

Empore Disk

C18 Fast flow, 3M

10

EMO-47 GL

GCMS
5
0.049 pg/mL
ug/m3
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3
6
-2-
0.1 pg/ms3
pg/ms3
23 3
1/10
EPA 105
F.
-2-
G.
H.
)

-N-

0.09 pg/mL
3 L/min

1/10 1/100

7

1/10

WHO
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3)

4)

1)

2)

3)

4)

Azuma K, Tanaka-Kagawa T, Jinno H.
Health risk assessment of inhalation
exposure to 2-ethylhexanol, 2,24-
trimethyl-1,3-pentanediol diisobutyrate,
and texanol in indoor environment. 14th
International Conference on Indoor Air
Quality and Climate, Ghent, Belgium, 3—
8 July, 2016.

Azuma K, Tanaka-Kagawa T, Jinno H.
Health risk assessment of inhalation
exposure to cyclic dimethylsiloxanes,
glycols, and acetic esters in indoor
environments. 28th Annual
International Society for Environmental
Epidemiology Conference, Rome, Italy, 1-
4 September 2016.
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Empore Disk_DBP: m/z 149 Empore:Disk_DRP=:a1/=223

80000 — Blank 800001 — Blank
— 0.1 pg/mL — 0.1 pg/mL
60000 \ 60000
£ z
g 40000 £ 400001
£ E
20000 \ 20000-
1
0 /; T T 0 T T "
8.20 8.25 8.30 8.35 8.20 8.25 8.30 8.35
Retention Time (min) Retention Time (min)
Empore Disk
SDB Cartridg_DBP: m/z149 SDB Cartridg_DBP: m/z223
80000 — Blank 80000~ s Biaril
— 0.1 pg/mL — 0.1 pg/mL
60000 60000
& oy
§ 40000 g 40000-
£ 5
20000 20000
0 T T T 0 T T T
8.2 8.3 8.3 8.4 8.20 8.25 8.30 8.35
Retention Time (min) Retention Time (min)
SDB Cartridge
1-1 — -n- DBP
_n_
DBP 0.1 pug/mL GC/IMS
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Intensity

Intensity

Empore Disk_DEHP: m/z149 Empore Disk_DEHP: /2279

50007 = Blank 2000
0.1.0/mL — Blank
— u.lug/m
— 0.1 pg/mL
1500 .
10000+ r‘"n“a.\.
M
2 R
£ 1000 b \
E ;\f \
5000 -
500+ }'j T
:[’ \‘\'\
e . ‘ mmmwm
15.3 154 15.5 0 = s .
Retention Time (min) Retention Time (min)
Empore Disk
SDB Cartridg_DEHP: m/z149 SDB Cartridg_DEHP: m/z 279
15000~ — Blank 00 — Blank
— 0.1pg/mL — 0.1 pg/mL
3000
100001
&
5 20001
s
5000
1000-
0 T T 1 0 = . ,
15.3 15.4 15.5 15.3 15.4 15.5
Retention Time (min) Retention Time (min)
SDB Cartridge
1-2 — -2- DEHP
-2-
DEHP 0.1 pg/mL GCIMS
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Intensity

Intensity

Intensity

Spiked (4 pg) Empore Disk

800000 — m/z149
600000
400000
200000
"o 5 10 15 0

Retention Time (min)

Spiked (4 1g) Empore Disk

80000+ — m/z223
60000
40000
20000
0 e T T "
0 5 10 15 20
Retention Time (min)
Spiked (4 ng) Empore Disk

20000 — m/z279
60000
40000
20000

0 5 10 1; 0

Retention Time (min)

2

-n- DBP

Intensity

Intensity

Intensity

GC/MS
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Spiked (4 pg) SDB Cartridge

800000+ — m/z149
600000
400000
200000
o 5 10 i 20

Retention Time (min)

Spiked (4 pg) SDB Cartridge

80000 — m/z223
60000+
40000-|
20000-
0 o T T 1
[ 5 10 15 20
Retention Time (min})
Spiked (4 pg) SDB Cartridge
800001 — m/z279
60000-
40000+
20000
|
0 5 10 15 0

Retention Time (min)

DEHP 4ug

1 ug/m?



Dibutyl Phthalate

s Extracts Conc/ Amount Calculated Atmospheric Concentration
(ug/mL) (ug) (ug/m3) Average SD

Empore 0.8779 4.3894 1.0161 0.9637 0.0372
0.8419 4.2095 0.9744 104.1% 3.9%
0.7907 3.9536 0.9152
0.8176 4.0882 0.9463
0.8351 4.1755 0.9666

SDB (Dropped) 0.7432 3.7161 0.8602 0.8985 0.0420
0.8380 4.1902 0.9700 97.0% 4.7%
0.7721 3.8605 0.8936
0.7590 3.7951 0.8785
0.7694 3.8468 0.8905

SDB (Injected) 0.8250 4.1248 0.9548 0.9473 0.0424
0.8664 4.3318 1.0027 102.3% 4.5%
0.8341 4.1705 0.9654
0.7706 3.8531 0.8919
0.7962 3.9808 0.9215

Bis(2-ethylhexyl) Phthalate
Method Extracts Conc] Amount Calculated Atmospheric Concentration
(ug/mL) (ug) (ug/m3) Average SD

Empore 0.8316 4.1579 0.9625 0.9066 0.0378
0.7832 3.9159 0.9065 97.9% 4.2%
0.7395 3.6974 0.8559
0.7794 3.8968 0.9020
0.7831 3.9155 0.9064

SDB (Dropped) 0.7494 3.7470 0.8673 0.9036 0.0474
0.8505 4.2524 0.9843 97.6% 5.2%
0.7794 3.8968 0.9020
0.7526 3.7632 0.8711
0.7718 3.8592 0.8933

SDB (Injected) 0.8231 4.1157 0.9527 0.9329 0.0424
0.8538 4.2688 0.9881 100.8% 4.5%
0.7995 3.9973 0.9253
0.7541 3.7703 0.8727
0.7997 3.9986 0.9256
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Gas Chromatograph
Column

Oven temperature
Carrier gas

Inlet temperature

Injection volume

Agilent Technologies 7890B

DB-5 30 mx0.32 mm 1.d.x0.25 um

70°C (2 min)-15°C/min-170°C-5°C/min-220°C-
20°C /min-280°C (10 min)

Helium, 70 kPa(constant pressure mode)
280°C

1 uL, splitless mode (purge on time 3 min)

'(\j/l etaesstz;?ectral Agilent Technologies 5977A MSD
Detector temperature 260°C

Acquisition mode SIM

Compounds Quantification lon Confirmation lon
DnBP 149 223

DEHP 149 167

DnBP-d4 153
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3

Di-n-butyl Phthalate

ID01 ID 02 ID03 ID 04 ID 05
Empore disk C18FF
Average (ug/mL) 0.83 0.81 0.86 0.68 0.81
Recovery (%) 103.5 101.1 107.9 85.3 101.6
SD 0.03 0.02 0.02 0.06 0.11
RSD (%) 3.0 2.1 2.8 8.4 13.6
AERO SDB 400HF
Average (ng/mL) 0.77 0.82 0.80 0.74 0.84
Recovery (%) 96.3 102.0 100.1 92.1 105.0
SD 0.05 0.02 0.06 0.03 0.02
RSD (%) 6.9 2.0 7.5 4.5 2.3

(n=5)
Bis (2-Ethylhexyl) Phthalate

ID 01 ID 02 ID 03 ID 04 ID 05
Empore disk C18FF
Average (nug/mL) 0.86 0.84 0.76 0.73 0.68
Recovery (%) 107.3 104.8 95.0 CHL7/ 84.5
SD 0.04 0.03 0.04 0.05 0.14
RSD (%) 4.2 4.0 4.8 6.7 20.7
AERO SDB 400HF
Average (ug/mL) 0.77 0.83 0.68 0.78 0.59
Recovery (%) 96.6 103.3 85.4 97.9 73.3
SD 0.05 0.02 0.06 0.02 0.00
RSD (%) 6.6 1.9 8.1 2.3 0.8

(n=5)
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Empore disk C18FF AERO SDB 400HF

DnBP DEHP DnBP DEHP
Average (nug/mL) 0.80 0.77 0.79 0.73
Recovery (%) 99.9 96.7 99.1 91.3
SD 0.07 0.08 0.04 0.10
RSD (%) 8.6 9.7 5.1 13.1

(n=5)

ID 01 ID 02 ID 03 ID 04 ID 05
DnBP
Average (ug/mL) 0.016 0.008 <0.072 <0.0279 <0.0059
Background (%)* 2.0 1.0
SD 0.001 0.002
DEHP
Average (ug/mL) 0.002 0.017 <0.072 <0.0079 0.049
Background (%) * 0.3 2.1 6.1
SD 0.0014 0.0002 0.0003

*ERZERRE 1ug/m DEE (n=5)
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DnBP DEHP DnBP DEHP
Empore disk C18FF AERO SDB 400HF
ID 01
Blank conc. X 3 (ug/mL) 0.045 0.006 0.045 0.012
Air conc. (pg/m3)* 0.05 0.01 0.05 0.01
ID 02
Blank conc. X 3 (ug/mL) 0.09 0.09 0.03 0.04
Air conc. (pg/m3)* 0.10 0.10 0.03 0.05
IR/ min T4 ESEELGES
6)
RSD RSD
70 130 10 15
70 130 20 25
70 130 30 35
10%
20%
24 9 6 0906
29 10 18 1018
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