


GC-ICP-MS

TBT 1 ng/L 0.1 ng/L
larva 1)

GC

ECD FPD MS
2) 1 10 ng/L
0.4 ng/g GC-ICP-MS
0.0001 ng/L %)

GL Sciences OPTIC2 #
GC-ICP-MS Agilent 6890N, 7500c

2.
(1)
Wako
Wako 96.0%
Wako 99.8
Wako 35.0-37.0%
1+1 Wako 99.7% 1 1
1+1 Wako 25% 1 1
98%
Wako 97.0%
99.5% 500 24
Wako 500 24
TBTCI Wako 98.0%
DBT Wako 97.0%
MBT STREM CHEMICALS 95%
TPrT STREM CHEMICALS 95%
100 mL 1+1 30mL 1+1
20 mL 1+1 pH5.0
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5%
5%

1IN —

0.1% —
1000 mg-Sn/L TBT
1000 mg-Sn/L DBT
1000 mg-Sn/L MBT

777.93 mg-Sn/L TPrT

10 mg-Sn/L
1000 mg-Sn/L MBT

10 mg-Sn/L TBT
50 L
7.78 mg-Sn/L TPrT
50 mL

(2)
500 mL

500 mL

500 mL 500 mL

MAGNETIC STIRRER REMIX RS-6D)

1mL pH

8 mL

STEB

2
92 mL
86 mg 100 mL
TBTCI 233 pL
DBT 265.2 mg
MBT 148 puL

TPrT 93.8 mg

1000mg-Sn/L TBT

7.8 mg-Sn/L TPrT

50pL

45

15 mL

20

STEB

10

100 mL

100 mL

100 mL

50 mL

1000 mg-Sn/L DBT

500 pL 50 L
1000mg-Sn/L TBT 500 pL
777.93 mg-Sn/L TPrT 500 pL
500 mL
(AS-ONE
200rpm
10 mg-Sn/L 50 u
STEB 1 mL
BTs
1500 rpm 45
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50 mL

50 mL 1g 1
2000 rpm 2
10 mL

FE-1 IEGAHOFRIEFE

(3)
50 mL 059 50 mL
2
2 7.8 mg-Sn/L
TPIT 40 pL 10
mg-Sn/L 30 pL
10 2g 0.1%
— 12 mL 1IN — 10 mL
300 /min 40mm 60
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10mL

2000rpm 2
10
2000rpm 2
2000 rpm 2
10 mL

10

50 mL

5 mL

29

5 mL
15mL STEB 0.2 mL
STEB BTs

50 mL

A2

EIE WL FIR
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(1)
GC/ICP-MS GC
ICP-MS
GC/ICP-MS
GC/ICP
3
GC-ICP-MS GC/ICP
-1
?;&?tpx
(b) ICP-MS
-1
GC Agilent6890N
splitless
270
HP-5
0.32 mmi.d.><30m 0.25 um

70 0 min —15 /min—100 Omin —30 /min—270
1%Xe—He 2.0 mL/min
1puL
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3.5 min



GC-ICP-MS
Ar 1.35 L/min
1%Xe—He

118 m/z 120 m/z

100 msec

(2)
120 m/z

Xe

TBT)

Xe
124

124 Sn

(2)
RS :%xi (1

Sn
As

Ais

Bis
Cis

250
ICP-MS

2.0 mL/min
124 m/z

Xe

124
Xe

(1)

)

(2)

Sn

Xe
Xe
Sn

5)

Sn

Sn
Sn

Xe

Xe
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Agilent7500c

Xe

(MBT, DBT,

Xe

TPrT Sn
MBT DBT TBT

MBT DBT TBT

TPrT Xe



4. GC-1CP-MS

(1)
MBTCI STREM CHEMICALS 95% DBTCI Wako 97%
TBTCI Wako 98% TPrT STREM CHEMICALS 95%
-2(a)(b)
®) Rajendran "
50 pL
GC
50 pL of standard 10.0 pg-Sn/L MBT, DBT, TBT 30 pL of standard 10.0 pg-Sn/L MBT, DBT, TBT
<— Maked up 500 mL by water 40 pL of internal standard 7.8 pg-Sn/L TPrT
<— 1 mL of 1M acetate buffer pH5 Settled for 10 min
<— 50 pL of internal standard 7.8 ug-Sn/L TPrT <— 2gofNaCl
<— 1 mL of 5% NaBEt, <— 12 mL of toluene containing 0.1% tropolone
Settled for 45 min <— 10 mL of 1M HCI methanol solution
15 mL of n-hexane Shaken for 60 min
Stirred at 1500 rpm for 45 min 10 mL of water
Settled for 20 min Shaken for 10 min
. Centrifuged at 2000 rpm for 2 min
agueous organic —v
Transferred into a cenrifugation tube aqueous 5 mL of organic
1 g of anhydrous Na,SO, Transferred into a cenrifugation tube
Saken manually for 1 min ) <— 5 mL of 1M acetate buffer pH5
Centrifuged at 2000 rpm for 2 min <— 15 mL of water
50 pL injection GC-ICP-MS analysis <— 0.2 mL of 5% NaBEt,
Shaken for 10 min
@) Centrifuged at 2000 rpm for 2 min
agueous organic
Transferred into a cenrifugation tube
2 g of anhydrous Na,SO,
Saken manually for 1 min
Centrifuged at 2000 rpm for 2 min
50 L injection GC-ICP-MS analysis
(b)
-2
(2)
GC ICP-MS -1, 2,3
-1 GL Sciences OPTIC2
Equilibration time 30s Split Open Time | 2.5min
Initial Temperature | [Hex] 70 [Tol] 114 Transfer Time 2.5min
Ramp Rate 16 /sec Initial Pressure | 50kPa
Final Temperature | 280 Final Pressure 150kPa
Vent time [Hex] 3.2min [Tol] 10min |End Time 11.0min
Purge Pressure 25kPa Split Flow 10mL/min
Transfer Pressure | 50kPa Vent Flow 100mL/min
Purge Flow 3mL/min
-2 GC Agilent 6890N
DB-1(Agilent)
Capillary column 30m><0.32mmID 0.25pam -3 ICP-MS

film thickness

[Tol] 129 (Omin)-
(15 /min)-150 (Omin)-
(30 /min)-300 (4.6min)

Injection Port Temp

270

Agilent 7500c

Carrier Gas Xe 1% - He 99% o
[Hex] 81  (Omin)- Plasma Gas ‘22290

(15 /min)-100 (Omin)- 0.6 1.35L/min

i i 0y — 0

Oven temp (30 /min)-270 (4.1min) ||option gas AT 80% - O2 20k

10%

Reaction Gas/Non

Detection
lon No.

120,124
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Initial

Temperature Vent Time
68.95 110.6 at 14.5 14.56
mmHg GC

Vent Time 10 min

Initial Temperature
-3(a)(b)
70 114
Initial Temperature
Vent Time 3.0
min 3.5
min 3.2 min
6.0min
7.5 min
10 min
100 pL vent time
10 min
50 pL
vent
time 10 min 50, 100 pL
100 pL
GC Oven Temp

GC
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0.70

0.60
=
£ 0.50

040
0.30
0.20
0.10
0.00

0.70
0.60

=
£ 0.50

040
0.30
0.20
0.10
0.00

140
1.30
= 120
L\i 110
0 1.00
0.90
0.80
0.70
0.60
0.50

140

130

21.20
5110
N
3100
0.90
0.80
0.70
0.60

0.50

115 120 125 130 135 140

| OMBT ADBT OTBT

5444

a

> 0O

A A

5
’

i
:

-0

64 66 68 70 72 74 76 78 80
Initial Temperature( )

@

oMBT ADBT 0TBT

SCR
bEaw

o

;
A A

44944444444

104 106 108 110 112 114 116 118 120

Initial Temperature( )

(b)

-3 Initial Temperature

,,,\OMBT ADBT oTeT| ||
|
|

72 74 76 78 80 82 84
Oven Temp ()

@

[ owmst ADBT oTeT, |

145 150 155
Oven Temp ()

(b)

-4 Oven temp.



GC Oven Temp 75 83 120
150

81 129
-4(a)(b)
ICP-MS 0.01
0.001 ng-Sn/L 0.1 0.01 ng-Sn/g-dry
1) 2003 RR-E102 14
2) 2001 50 pp.123-127

3) Tao, H.etal. 1999 Tin speciation in the femtogram range in open ocean seawater by gas chtomatography-
inductively coupled plasma mass spectrometry using a
shield torch at normal plasma conditions, Anal.Chem., 71(19), pp.4208-4215.

4) Kitamura, K. et al. 2005 Development of a method for dioxin analysis of small serum samples with
reduced risk of volatilization, Anal. Chem., 77, pp.1727-1733.

5) T. De Smaele, L. Moens, R. Dams, P. Sandra 1996 Capillary gas chromatography-1CP mass spectrometry:
a powerful hyphenated technique for the determination of organometallic compounds Fresenius J.
Anal.Chem. 355 pp.778-782

6) 2003

TR-K0007 p.15

7) Rajendran, R.B. etal. 2000 GC-ICP-MS 9

pp.186-187



15

Objective( )

TBT
1990 TBTO
2003
1 ng/L 0.1 ng/L larva
GC
ECD FPD MS 2001
1 10 ng/L
GC-ICP-MS 0.0001 ng/L Tao, et al,, 1999
0.4 ng/g
Kitamura et al,, 2005 GC-ICP-MS
TBT( )
1960 1990
C.H,
1992 TBT |
1997 1998 CyHy— S‘n —CiH,
TBT
OH or C? or CO5"
DBT,MBT ( )
Standard Sample and Preparation( )
MBTCI DBTCI TBTCI TPIT
Fig. 1(a)(b)
2003 Rajendran et al.
2000

50 pL of standard 10.0 pg-Sn/L MBT, DB

NaBEt,

2003

€— Maked up[500 mL| by water

€— 1 mL of 1M acetate buffer pH5
50 pL of internal standard 7.8 pg-Sn/L[TPrTI

e 0/ |
15 mL of-nzhexane

Stirred at 1500 rpm for4

Settled for 20 min

aqueous organic
Transferred into a cenrifugation tube--
1 g of anhydrous Na,SO,

2003

Saken manually for 1 min

injection -ICP-MS analysis®:.
(@) Water Sample N

0 pL of standard 10.0 ug-Sn/L MBT, DBT, TBT
40 pL of internal standard 7.8 pg-Sn/L TPrT
Settled for 10 min
€— 2 gof NaCl
€— 12 mL of toluene containing 0.1% tropolone
€— 10 mL of 1M HCI methanol solution

15

1mL

ihaken for 60 min
10 mL of water
Shaken for 10 min

Centrifuged at 2000 rpm for 2 min
aqueous -

Transferred into a cenrifugation tube
<€— 5 mL of 1M acetate buffer pH5 |

iRajendran et al. 2000

5mL
5mL

€— 15 mL of water

'€— 0.2 mL of 5% NaBEt,
Shaken for 10 min
Centrifuged at 2000 rpm for 2 min

vV—
agueous  organic
Transferred into a cenrifugation tube
2 g of anhydrous Na,SO,
Saken manually for 1 min
Centrifuged at 2000 rpm for 2 min
injection GC-ICP-MS analysis
(b) Sediment Sample

Fig. 1 Method of preparation
Analysis and Condition(

)

GL Sciences
OPTIC2 Table 1 GC Agilent
6890N Table 2 ICP-MS
Agilent 7500c Table 3

Programmable GC Injector —

GC (Agilent 6890N)

— ek c
| —1Tull

ICP-MS (Agjlent 7500c)
¥

| =

L

(GL Sciences OPTIC2) —
Table 1 Condition of At-column concentration GL Sciences OPTIC2
Equilibration time 30s [Split Open Time 5min
Initial Temperature | [Hex] 70 [Toll 114 [Transfer Time 5m in
Ramp Rate [sec Initial Pressure kPa
AT TempeTaTiTe o Final Pressure 0kPa
Vent time Hex] 3.2min_[Toll 10min_|End Time omin
Purge Pressure Pa Split Flow mL/min
TraneTer Presere XPa ent Flow 0mL/min
urge Flow mL/min

Table 2 Condition of GC Agilent 6890N Table 3 Condition of

DB-1(Agilent) ICP-MS _Agilent 7500¢
Capillary column  [30m = 0.32mmID 0.25pm Ar 09.990%

film_thickness Plasma Gas |7y 1351 7mm
Carrier Gas Xe 1% - He 99 Ar 80% - 0,20%

[Hex] 81 (Omin)- Option Gas ‘=

(s /mm-100" @min- | |Feaction Gazlon

min)- min) |[Detection

Oven temp [Toll 128 (omin)- lon No 120,124

(15 /min)-150  (Omin)-

} (4.6min)

njection Port Temp|R70

15

Result and Discussion(

)

Initial 070

Temperature Vent Time

GC Oven temp
GC £

1) Initial Temperature

68.95

1106 at145 1456 mmHg

060
=050
15

040 r

030

020

010

OMBT ADBT OTBT

:
5, 9
bt b

g

> 00

A

0.00

GC
@

=3
R

66 68 70 72 74 76 78 80
Initial Temperature( )
Hexane Sample (Seawater)

070

< > Vent Time
Initial Temperature

10 min

70

114 Fig. 2(a)(b)

2) Vent Time

060
=050
£
040 —
030
020 —
010

OMBT ADBT OTBT e

0.00

< > Initial Temperature Vent

Time

2 . ()
3.0 min

140

104 106 108 110 112 114 116 118 120

Initial Temperature( )
Toluene Sample (Sediment)

Fig.2 Compared of Initial Temperature

35 min

130 -

L120
g110
5100
090
080
070
060

32 min

< >
7.5 min

10 min

OMBT ADBT OTBT| _ _ _|
J

050
3) GC Oven Temp

Oven Temp

74 76 78 80 82 84 86 88
Oven Temp ()
Hexane Sample (Seawater)

< > OvenTemp

81 070
81 060

130 -

OMBT ADBT OTBT| _ _ _|

Fig. 3(a)
< >
129
129
Fig. 3(b)

(b)

4

100 L
20, 50, 100 1L
100 L

i DBT :
Hexane Sample et

MBT
TPrf

Summary( )

ICP-MS

0.01 0.001 ng-Sn/L 0.1

1 2001 50 pp123-127

3 2003 RR-E02 14

pp. 644-645 2006.
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115 120 125 130 135 140 145 150

155
Oven Temp ()
Toluene Sample (Sediment)

Fig. 3 Compared of Oven temp.

50 L

Toluene Sample

MBT TPIT

0.01 ng-Sn/g-dry

TR-K00O7 p15





