10

GC/MS
200
100ml 100ng 2ml
GC/MS 94 103 95 110
70
10 100ml 100ml
100ng
0.1p g/l
2ml
20
GC MS
100mg/I
10 0.5mg/l
0.5mg/l .
IS GC MS HP HP5890
200 g/1 4 HP5972
0.1p
g/l 1
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GC MS
SIM TIC
1
1 GC/NMS
GC
: HP-5MS
(30mx 0.25mmx 0.25u m)
: He 1ml/min( )
1100 (Imin)-20 /min-220
-2 /min-240 -40 /min
-280 (4min)
2 2u
: 1.5min
MS
T El
1 70eV
: 300p A
: SIM
GC MS
DBP
5
200 2

TR

&000H

7000+

G000~

S000H

4000

3000+

20004

1000+

10

14,15

11
L L
T 500 1000 1200 1450 1600 1800
1 -d4(DEP-d4)
2: (DEP)
3: (DPP)
4: -d4(DBP-d4)
5: (DBP)
6: (DPeP)
7 (DHxP)
8: -d4(BBP-d4)
9: (BBP)
10: -d8(DEHA-d8)
11: (DEHA)
12: (DCHP)
13: (DHpP)
14: -d4(DEHP-d4)
15: (DEHP)
1
DBP
1 2 3
45121 48497 32271
4189 3934 3301
2887 2621 2193
2231 2246 2063
1997 1863 1416
DEP DBP DEHP
3494 25600 2493
0 6833 11503
0 24635 0
0 6846 0
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2ml

DEP
DBP

DEHP

100ml
2ml

120 150 200

100ml 2ml
200 2

100ml

DBP

DBP DEHP
200
95 110
75 107
DEHA
DHpP
DEP-d4 65
DBP DEHP
4633 104
4896 134
DBP DEHP
120 17355 703
150 10397 902
200 8288 219
DBP 2208 2143
DEHP 305 384
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DEP-d4 64.8 2.59
DPP-d4 108.6 3.98
DEP 103.2 0.53 104.6 1.36 BBP-d4 111.6 5.84
DPP 96.3 0.91 97.9 1.86 DEHA-d8 108.6 0.98
DBP 107.4 0.38 110.0 1.00 DEHP-d4 106.2 3.67
DPeP 100.4 0.76 103.5 2.40
DHxP 94.8 2.14 98.6 0.54
BBP 103.9 1.65 104.6 2.29
DEHA 77.6 10.67 102.1 0.43
DCHP 105.6 2.74 103.1 2.33
DHpP 82.1 7.13 99.8 1.85
DEHP 75.5 11.58 95.4 8.56
5 10 20
DEP 101.7 3.94 103.0 2.37 102.8 0.85
DPP 94.3 7.10 101.3 4.10 95.7 1.76
DBP 94.3 4.55 99.7 2.66 98.4 3.14
DPeP 97.0 6.40 99.3 2.92 100.2 0.15
DHxP 96.8 4.41 94.5 1.72 94.7 1.87
BBP 98.2 8.73 90.9 5.16 95.9 3.14
DEHA 97.9 4.03 99.0 0.14 101.1 1.62
DCHP 102.2 4.15 105.5 2.06 101.4 1.10
DHpP 96.7 5.03 98.6 1.65 98.5 1.36
DEHP 98.2 5.07 101.0 1.88 98.6 2.23
10

DEP 105.2 0.82

DPP 99.4 0.04

DBP 102.2 2.00

DPeP 100.1 1.27

DHxP 94.8 1.28

BBP 108.1 1.20

DEHA 107.8 1.41

DCHP 106.4 1.04

DHpP 109.8 1.59

DEHP 106.9 1.29
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10

94
103
200
100ml 100ng GC/MS
10 5
95 110
10
5 10 20
100 ml
(0.14 gl ml) 95 103
2 94 110
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| 2001
2002
GC/MS
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Determination of chemical substances in the environment

Determination of phthalate esters in environmental water
Nobuyoshi KASAI Tsuyoshi MIZUHATA Masato NAKAYAMA

An analytical method was developed for GC/MS monitoring of 10 endocrine disrupting
phthalate esters 10 chemical compounds including di (2-ethylhexyl) adipate in
environmental water by solvent extraction.

Before analysis, ultrapure water was treated with activated charcoal and extraction
vessels were rinsed with acetone and hexane. An internal standard solution was added to a
sample solution (100ml) and the solution was extracted with hexane (2 ml). The hexane
solution was analyzed by GC-MS.

The recoveries of the phthalated esters spiked into ultrapure water (100ng in 100ml) and
river water (100ng in 100ml) were 94 103% and 95 110%, respectively .
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