DEP DiBP DnBP BBP DEHP DINP DIDP 7 DINP
DIDP
15
m 0.1pm DIDP m/z 307
DINP
DINP 2 (DINP-1
DINP-2)
20 DINP-2 DINP-1
DINP-2 25% DINP m/z 297
AERO
ISO 3 AERO
ISO DEP-d4 DnBP-ds BBP-ds4
DEHP-d4 AERO
ISO 5%
AERO
DEHP

31




DEP DiBP DnBP AERO
30%
GC/MS
GC
GC MS NPD
FPD 3
13 MS 1
NPD 14.9 FPD 41.2 FPD
4
2
OoDS 3 ODs
1 AERO LE Cartridge
SDB400HF SDB800OHF 2
(10 L/minx24 h) SDB400HF
TEP 80% 6
GC/MS
5 5
A.

(Semi-Volatile Organic Compound;
SVOC)

SvOC

27

28

32



( GCIMS)

7 Di-n-
butyl Phthalate (DnBP), Diethtylhexyl
Phthalate (DEHP),

Diisononyl Phthalate
(DINP), Diisodecyl Phthalate (DIDP),

Diethtyl Phthalate (DEP), Diisobutyl

Phthalate (DiBP) Benzyl Butyl
Phthalate (BBP) DINP
DINP
2
DINP-1
DINP-2
2. GC/MS
DINP
DIDP
2
3
DB-1 ( 15m 0.25 mm

0.25 ym J&W )
Inert Cap 5MS/sil ( 15m 0.25
mm 0.25um GL )
DB-17ht ( 15m
0.15 ym J&W )
DINP-2

0.2 mm
DIDP

90 (Amin)-6
(7 min) 1280
: 260 : SCAN

/min-280

Ultra-1 ( 12m
0.33 um Agilent )
30m 0.2mm 0.33
) DB-1( 15 m
lym J&W ) DB-1(
0.25mm 0.1pum J&W

0.2 mm
Ultra-1 (
um  Agilent
0.25mm
15m

)

3. GC/MS
GC/MS

5
DINP-1 DINP-2 DIDP
Method A: 90 (3 min)-
8 /min 210 (5 min) 10 /min
250 (5 min) Method B: 90 (3 min)-
8 /min 210 (5 min) 20 /min
250 (5 min) Method C: 90 (2 min)-
6 /min 210 (5 min) 20 /min



250 (5 min) Method D: 90 (3 min)-
10 /min 200 (10 min) 20 /min
250 (8 min) Method E: 80 (2 min)-
8 /min 210 (5 min) 20 /min
250 (5 min)
DnBP-d4s BBP-d4 DEHP-
ds
(R?)
4,
7
2
Diethylhexyl Terephthalate
(DEHTP) Di-n-octyl Phthalate
(DNOP)
m/z 149
DINP
5.
DINP
DIDP
DINP
DINP-1 DINP-2 2
20
(n=20)

34

50 mg
( )1mL
10
DnBP-ds 1 ng
10
6.
3
3
AERO
ISO
47 mm
(2500QAT-UP )
47 mm (ODS)
(Empore Disk Cis Fast Flow
3M ) OoDS
(EMO-47
GL ) AERO
(AERO LE
Cartridge SDB400HF GL )
400
mg 15 mm 20 mm
O
ISO
ISO/DIS 16000-33
(60/100 SUPELCO )
12 mm 200 mm (20
mL SUPELCO
) 100 mm



400 3 ODS

ISO

800

150 pL
100 mm

45

179
AERO

(n=3)

7
AERO
10 mL 1ISO

33

ISO/DIS 16000-
25 mL

AERO
25

10 1SO

30

DEP-

ds DnBP-ds4 50
pg/mL

50 ng)

L/min

BBP-d4 DEHP-d4
10 pL (
2 L/min
24

10

AERO

2 L/min 10 L/min 24

35

1.

13 Triethylphosphate (TEP),
Tripropylphosphate (TPP),
Tributylphosphate  (TBP), Tris (2-

chloroethyl) phosphate (TCEP), Tris (2-
(TCIPP),
phosphate

chloroisopropyl)  phosphate

Tris (1,3-dichloro-2-propyl)
(TDCPP), Triphenylphosphate (TPhP),
Tris (2-ethylhexyl-diphenyl) phosphate
(EHDPhQP), Tris (butoxyethyl) phosphate
(TBEP), Tris (crecyldiphenyl)- phosphate
(CDPhP), Tris (2-ethylhexyl)-phosphate
(TEHP), (TCP),
Trixylenylphosphate (TXP).

Tricrecylphosphate

2. GC/MS

(2500QAT-UP
) ODS
Cis Fast Flow 3M )

(Empore Disk

(Gas chromatograph; GC)

(Mass spectrometer; MS)



(Flame
photometric detector; FPD)
GC/MS
GC/MS DB-1
( 15m 0.25 mm 0.1um
J&W )
DnBP-d4 DEHP-d4
(R?)
3. MS FPD NPD
MS
GC-FPD
MS
FPD
MS
MS FPD

(Nitrogen Phosphoras
Detector; NPD) 3

3
( 47
mm) 1
(ODS)
Flow 3M
oDS
(EMO-47 GL )
3
2500QAT-UP ( )
QM-A ( ) QR-100
(ADVANTEC )

(Empore Disk Cis Fast
47 mm) 1

ODS

AEROLE
Cartridge SDB400HF SDB800HF
(GL ) AERO
15 mm 20 mm
(SDB)
O
SDB400HF
SDB800HF SDB

400 mg 800 mg



(AERO Holder SDB )
400 3
OoDS
AERO
OoDS
1
AERO O
SDB
10 mL 5 mL
10
13
(n=3)
OoDS
OoDS
13
10 pg/mL 25 pL (
0.251gQ) 10 L/min
24
10 mL
5mL
10

AIR PUMP SIP-32L (
) DRY TEST GAS

37

Meter DC-2A ( )

4 AERO

GC/MS

AIR PUMP SIP-
32L ( ) DRY
TEST GAS Meter DC-2A ( )

10L/min 24 (n=3)

1 (2500QAT-UP,
QM-A, QR-100)  ODS
2
(2500QAT-UP)
oDS
oDS

ODS

SDB



C.
1. GC/MS
3
DINP-2 DIDP
DINP-2 DIDP
DINP-2: 2.3 min, DIDP:
3.0 min, DINP-2: 2.5 min,
DIDP: 3.3 min, DINP-2: 2.3
min, DISP: 3.2 min
1.3 min
1.4 min 1.5
min DINP-2
7 11
DINP DIDP
1
DINP-2
41 21
11 DIDP
3 DINP-
2 DIDP

DINP-2 DIDP

DIDP

15m 0.1 pm

DINP-2 DIDP

2. GC/MS
( 15m
0.25 mm 0.1um)
DINP-1 DINP-2
DIDP
250
DINP-1
210 5
min DINP
DIDP

DIDP

5 Method
Method A Method

Method B (DINP-1: 5.0 min,
DINP-2: 4.6 min, DISP: 2.4 min)
Method E (DINP-1: 5.5 min, DINP-2: 4.

Min, DISP: 2.3 min) 2
Method
2 Method
7
Method B DEP DiBP DnBP



Method E

DEP 2
GC/MS

Method E

DINP  DIDP
DINP-2  DIDP

DINP-2  DIDP

m/z 307 2

DINP-1
307

m/z
DIDP
2
25ppm  DINP-1
m/z 307  m/z 297
(307/297 ) 0.33
m/z 307 DIDP
DIDP
min 27.5 min)
4.2 ppm DIDP
(26.0 min  27.5 min)

ppm

(24.5

0.9

DINP-1
DIDP
DINP-1

ppm

DIDP 25
307/297

1 4.3
DINP-1  DIDP

1.42  DINP-

m/z 307

DIDP

DIDP
12

30.2 ppm

3%
250 ppm DIDP

25.7 ppm

DINP-1 25 ppm

39

10
307/297 0.46 DINP-
1 14
DIDP
55.7 ppm
24.3ppm
DINP-1  DIDP 10
3%
(26.0 min)
DnBP-d4
BBP-d4 DEHP-d4
(R?)
R2=0.990
2
R2
DEP DiBP DnBP BBP

DnBP-d4 DEHP DINP-1
DINP-2 DIDP
DEHP-d4
3.
7
DEHTP DnOP
GC/MS
9 DEHTP
DnOP
DINP
DEHTP DnOP
DINP m/z 297
m/z 307
DINP



DEHTP

m/z 261, m/z 279, m/z 167

DINP

96%
DINP

1

DINP-1

DnOP

m/z 149

20
DIDP

DINP-1  DINP-2
DINP-1
DINP-2
DINP-2
5

14

2 DINP

DINP-1

DINP-1

DINP-1
m/z 307

DINP-2

DINP-2

m/z 297

20 1
DIDP
DINP-2

m/z 307 DIDP

40

DEHTP

DINP-1 DINP-2
m/z 297
DINP-1
DINP-2 2/3
DINP
DINP-1 DINP-2
DINP-1
DINP-1 DINP-2
DINP-2
DINP-2
DINP
DINP-
1
DINP-2
DINP-1  DINP-2
(1.5)
DINP-1
5.
AERO
ISO 3
7
DINP DIDP
AERO
1 DEP DnBP
DEHP 1.3 13.7ng
DEP DnBP DEHP 2.0 236
ng AERO 2



ISO DnBP
DEHP DnBP 181
ng DEHP 213 ng
2
L/min
91.8% 95.5% AERO
88.1% 93.3%
ISO 3.5% 5.0%
10 L/min
92.8% 100.1% AERO
85.9% 94.6%
ISO
10L/min
10L/min
3
S/IN=5
ISO 10L/min
2L/min
DINP
DIDP
10
100
AERO
AERO
ISO
ISO

41

AERO
DEHP
AERO
2
30%
2 L/min
10 L/min
DnBP

DEP
55% DEP 40%
DiBP

AERO

32%

ISO
10L/min
2L/min 5L/min
AERO

1/2

1. GC/MS

GC/MS
Method |
[0 (2 min) 8
20 /min 250
13

/min 210
(5 min)]
TEP

(5 min)

60 (Method I1) 50
TEP

(Method I11)

Method 1
(DINP)

Diisononyl Phthalate
Diisodecyl Phthalate (DIDP)



15 /min
TXP
3

(Method IV) TCP
Method V [50
/min 110 8
/min 250 (5 min)]
DINP DIDP

15
15

min) /min

230

DnBP-ds  DEHP-ds
(R?)
0.9899
TEP, TPP, TBP, TCEP
TCIPP DnBP-d.
R2

DEHP-ds R2

2. MS FPD NPD
GC
3way
3

MS FPD NPD

(
MS FPD NPD 2 1 1)
MS < NPD < FPD
3

Abundance

MS
NPD  FPD
13
FPD
15~776

6.6~249  (

NPD MS
FPD

14.9 )
412 )

42

ODS
AERO
GC/MS
3 (S/N=3)
2 L/min 24 10
L/min 24
2 L/min 2.0~25.0ng/m3 10 L/min
0.4~5.0 ng/m3
6
80% AERO
SDB400HF TEP
73.4%
4,
TBP, TCEP, TCIPP, TPhP
TBEP 5
1 2
2
1 2
(2500QAT-UP) ODS



Diethtyl Phthalate (DEP),
Diisobutyl Phthalate (DiBP), Di-n-butyl
Phthalate  (DnBP), Benzyl Butyl
Phthalate (BBP) Diethtylhexyl
Phthalate (DEHP)

1 2
ODS
AERO
TBP
99.0%
TBP
63 72%
AERO
TBEP 22
25%
DEP
94.4%
DEP
12.7
26.2%

43

DnBP

2500QAT-UP < QM-A <

DEP DiBP
QR-100
AERO
7.8%
54.7 60.5%
D.
20
DEHP

34% DIDP 2.4%
DINP

t

DEHP

DEHP

(2015 )

59%
DINP

DINP-1

34- 35- 36- 45 46-
95%

DINP-2

n-

DINP-2

DINP-1

2

5,6-

DINP-



2 25% 7:3 6)

m/z 297
DINP
ISO
ISO DnBP DEHP
DIS ISO

(ISO/DIS 16000-33 Indoor air
— Part 33: Determination of phthalates
with GC/MS) DIS Draft
International Standard

ISO
ISO/DIS 16000-33
DnBP DEHP

5%

AERO ISO

ISO
AERO
40% ISO
DEHP
DEPH
ISO AERO
ISO DEHP
AERO
2

44



AERO
AERO
400 mg
800 mg
(2500QAT-UP )
ODS (Empore Disk Cis

Fast Flow 3M )

ODS 1
SDB400HF TEP 73.4%
SDB800HF
82.3% SDB
SDB800HF
2 TEP
SDB800HF

45

2500QAT-UP QM-A QR-100
3
3 0.3 um DOP
( )
(ASTM D 2986-95A JIS Z
8901 ) 2500QAT-
UP 99.9% QM-A 99.95% QR-
100 99.99%
DOS
2500 QAT-UP QM-A  QR-100
97%
15
mm
47 mm

10



DEP, DiBP, DnBP, BBP,
DEHP, DINP DIDP 7
DINP DIDP

15m
DIDP

0.1 pum

m/z 307
DINP

DINP
2 (DINP-1 DINP-

2)

20
DINP-2
DINP-2

DINP-1
25%

DINP m/z 297

DEHTP
DnOP DINP
DINP
m/z 297 DEHTP
DnOP

DINP

AERO
1SO 3
AERO
1SO
DEP-ds DnBP-d4

DEHP-ds

BBP-d4

46

AERO
1SO 5%
AERO
DEHP
DEP DiBP DnBP AERO

30%

TEP, TPP, TBP, TCEP, TCIPP,
TDCPP, TPhP, EHDPhP, TBEP, CDPhP,

TEHP, TCP  TXP 13
GCIMS
GC
80 50
GC
MS NPD FPD
3
13 MS
NPD 149 (15 776 ) FPD
412 (6.6 249 ) FPD
4



ODS
3 ODS

AERO LE Cartridge SDB400HF
SDB800HF

(10 L/minx24h)
SDB400HF TEP
80%
6
GC/MS

(TBP, TCEP, TCIPP, TPhP, TBEP)
5 (DEP, DiBP,
DnBP, BBP, DEHP)

DOS

QAT-UP QM-A QR-100

47

1)

15 (1), p13-22, 2002
2) : GC-MS
Technical Report No.4
http://www.an.shimadzu.co.jp/gcms/su
pport/lib/pdf/c146-0274.pdf
3) Abb M., Heinrich T., Sorkau E., Lorenz
W.: Phthalate in house dust, Environ.
Int., 35 (6), 965-970, 2009
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(DINP)
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8) lkue Saito, Aya Onuki and Hiroshi
Seto: Indoor organophosphate and
poly- brominated flame retardants in
Tokyo, Indoor Air, 17, p28-36, 2007

9)

http://www.t-
dylec.net/products/pdf/pall_pallflexfilt
er.pdf

10)



QM-A 470
http://san-web.co-
sansyo.co.jp/SanOutWeb/detail/n_deta
il_15-1313.html
11) ADVANTEC QR-100
https://www.advantec.co.jp/products/d
etail/?id=734
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10)
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