O-

o-Toluidine
2-
IUPAC 2-Methylaniline

1-
1-Methylnaphthalene

a_

a-Methylnaphthanene

?-

2-Methylnaphthalene
S-
[-Methylnaphthanene

CH, CH,

CAS 95-53-4 CAS 90-12-0
C7HoN CuHio
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CAS

CHg

91-57-6
CuHio



log Pow

°C °C mg/L
0- 107.2 200 202 21 16.6 1.32
1- 142.2 247.7 -30.43 25.8 3.87
2- 142.2 241.1 344 24.6 3.86

(1985)
The Merck Index, 12th. Ed.(1996) Merck & Co., Inc.
Richardson M.L.et al. (1992-1995) The Dictionary of Substances and their Effects, Royal Society
Syracuse Research Corporation (SCR), HENRYWIN v3.20
Lide, CRC Handbook of Chemistry and Physics 89thEdition, CRC Press LLC(2008)
Yalkowsky, S.H. and R.H. Dannenfelser (1992):The Aquasol Database of Aqueous Solubility.
Ver 5. Univ AZ, College of Pharmacy. Tucson, AZ.
Hansch. C., A. Leo and D. Hoekman (1995):Exploring QSAR — Hydrophobic, Electronic, and
Steric Constants. American Chemical Society. Washington, DC.

ADI (LDso)
mg/L mg/kg/
o- 13 23.7 750
1- 5.7 72 1840
2- - 50 1630

K3

Bayer AG (1978). Loeser E, o-Toluidin Untersuchungen zur akuten Toxiziét, unpublished
Dupont Chem (1981).Inhalation Median Lethal Consentration. December 22,1981:NIST/OTS
057956

(2008)
US National Institute for Occupational Safety and Heaith, Registry of Toxic Effects of Chemical
Substances (RTECS) Database.
Murata, Y., A.Denda, H. Maruyama and Y. Konishi (1993):Chronic toxicity and carcinogenicity
studies of 1-methylnaphthalene in B6C3FI mice. Fndam. Appl.
Murata, Y., A. Denda, H. Maruyama, D. Nakae, M. Tsutsumi, T. Tsujimura and Y. Konishi
(1997):Short communication. Chronic toxicity and carcinogenicity studies of
2-methylnaphthalene in B6C3F1 mice. Fundam. Appl. Tozicol. 35:90-93
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05 L
0.5L 50 g
5%
GC/MS-SIM
0- (99.0%)
o- -do CDNISOTOPES  (98%)
- 2- (97.0%, 96.0%)
- “dyy 2- dy CIL  (98%)

-ds CIL  (99.5%)
PCB (5000 )

VARIAN abselut Jr NEXUS 200mg) ( 1)
(R) C-200
Milli-Q Advantage Millipore

( )
(1L) (300 mL) (200 mL)
(500 mL 100 mL) (10 mL 20 mL)
1cm 20 cm
21 3
1L 500 mL
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1.00 pg/mL 10.0 uL 10

500 mL 15 mL 10 mL 15 mL
10 mL/min
20 mL
3¢
5 mL
5SmL SmL
1 mL (2.00 pg/mL)
5.00 pL
1L 500 mL 500¢g
(1.00 pg/mL) 10.0 puL 10
100 mL 10
50 mL
20 mL 200 mL
I mL
1 mL (2.00 pg/mL) 5.00 pL
2
5% 3 1g 4
9 mL
1 10 mL
20%
10 mL 2
50%
15 mL 3 1 3
1 mL (2.00 pg/mL) 5.00 puL
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1-
25 mL
10.0 mg/L

10 mg

-ds 10 mg

GC/MS GC

2- 25 mg
1000 mg/L
—dg 1- —dlo 2- —dlo
100 mL 100 mg/L
1.00 pg/mL

100 mL 100 pg/mL
2.00 pg/mL
0.300 100 ng/mL

10.0 ng/mL

Agilent 6890 MS JEOL JMS-AM

DB-WAX 30 mx0.25 mmx0.5 ym (J&W)( 5)
50°C (2 min) — 10°C/min — 230°C (10 min)
1.5 min
200°C
1 uL (1 mL/min)
200°C
200°C
70 eV
300 pA
SIM
106.1 (107.1)
-dy 112.1 (114.1)
2- 142.1 (141.1)
-diy  2- -dyp  152.1(150.1)
-ds 136.1
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1.00 L GC/MS

1.00 L GC/MS

-dy
C (ng/L)
Cng/L) RxQ/V
R
Q (ng)
Vv (D)
(IDL)
GC/MS 1
1 IDL
IDL IDL
(ng/mL) (L) (mL) (ng/L)
o- 0.068 0.50 1.00 0.14
2- 0.082 0.50 1.00 0.16
1- 0.070 0.50 1.00 0.14
(MDL) (MQL)
5% MDL MQL 2
2 MDL MQL
MDL MQL
(L) (mL) (ng/L) (ng/L)
o- 0.50 1.00 0.29 0.74
2- 0.50 1.00 0.34 0.88
1- 0.50 1.00 0.26 0.68
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3 (R) C-200 130°C 16
95 ¢
5mL 1
4 1 cm 5% lg
1 cm
o0-
5 m- p- o- WAX
6 IDL 21 3 3
3 IDL
o- 2- 1-
(L) 0.50 0.50 0.50
(mL) 1.00 1.00 1.00
(ng/mL) 0.50 0.50 0.50
(uL) 1.00 1.00 1.00
1 (ng/mL) 0.49 0.52 0.45
2 (ng/mL) 0.48 0.51 0.44
3 (ng/mL) 0.48 0.47 0.47
4 (ng/mL) 0.50 0.51 0.46
5 (ng/mL) 0.47 0.53 0.47
6 (ng/mL) 0.52 0.53 0.46
7 (ng/mL) 0.48 0.50 0.50
(ng/mL) 0.489 0.509 0.464
(ng/mL) 0.0176 0.0211 0.0181
IDL (ng/mL)* 0.068 0.082 0.070
IDL (ng/L) 0.14 0.16 0.14
S/N 15 13 16
CV (%) 3.6 4.1 3.9

*: IDL=t (n-1,0.05) X Gy; X 2
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15mix0.5ng/ml S20ng 12/4 SUPELCOWAX

2-

[152]=24016

1400 4

[112]=45304

Jl Tl =0784350
M:|DI] 16:‘I]I] WB:|DI]
1 IDL (0.500 ng/mL)
( 7)MDL MQL 21 3
4
4 MDL MQL
o- 2- 1-
(L) 0.50 0.50 0.50
(ng) 0.50 0.50 0.50
(mL) 1.0 1.0 1.0
(ng/mL) 0.5 0.5 0.5
(uL) 1.0 1.0 1.0
(ng/L) *! <0.29 <0.34 <0.26
(ng/L) ** <0.29 0.71 0.56
1 (ng/L) 1.67 1.50 1.35
2 (ng/L) 1.66 1.50 1.34
3 (ng/L) 1.75 1.47 1.23
4 (ng/L) 1.59 1.60 1.38
5 (ng/L) 1.76 1.41 1.22
6 (ng/L) 1.60 1.66 1.40
7 (ng/L) 1.76 1.45 1.32
1.685 1.513 1.320
0.0739 0.0880 0.0680
n=7:t (n-1,0.05) 1.9432 1.9432 1.9432
MDL (ng/L)*’ 0.29 0.34 0.26
MQL (ng/L)** 0.74 0.88 0.68
S/N 12 35 33
CV (%) 4.4 5.8 52
*1: n=2
*2: MDL n=2

*3: MDL =t (n-1,0.05) x 0,y x 2
*4: MQL =06, % 10
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fr3 MDL+2 0.5L-5%65i Varian 0.3ng HP-IN

[112]=8528

\

[106]=1443

ﬁ [\ TIC=12853

16:00 18:00
fr1 MDL+d 0.5L-5%3i Varian 0.3ng HP-IN

[142]=1867

[152]=27040
2- A 1-
MWWWWWWWMWWJHM%

L }\~ TIC=33766
[

16:00 18:00

2 MDL 5%
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05L 10 min
(o- -d9, 1- -d1o
2- -d10 10 ng)
Abselut Jr NEXUS (200 mg) 20 mL
10 mL/min
5mL 5mL
1 mL
L:' """"""" h T )
i — .'T GC/MS-SIM
] ' 1 ]
5% (g
fr.1 10mL
fr.2 / (20 80) 10mL( ) ( -ds 10 ng)
fr.3 / (50 50) 15SmL
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4 5
o- 0-
16.0 0.80
140 y=1.379x - 0.008 2 0.70 y=1.355x-0.012
’ R?=0.999 ‘ R?=0.997 $
12.0 0.60
10.0 0.50
8.0 / 0.40
6.0 0.30 /
40 / 0.20 /
2.0 0.10 ../
0.0 1 L 1 L 0.00 .
0.0 2.0 4.0 6.0 8.0 100 120 000 010 020 030 040 050  0.60
2- 2-
10.0 0.6
9.0 y=0.935x +0.013 ¥ y=0.954x +0.003
8.0 R?=0.999 0.5 R? =0.999 /
70 0.4
6.0
5.0 0.3
40 /‘
30 0.2 /
2.0 / 01
1.0 /
0.0 O" : : 0.0 L ' '
0.0 2.0 4.0 6.0 8.0 100 120 000 010 020 030 040 050 060
1- 1-
12.0 0.6
y=1.025x + 0.008 y=1.041x + 0.002
10.0 R?=0.999 % 0.5 R?=0.999 A
8.0 0.4
6.0 / 0.3 /
4.0 0.2 /
2.0 0.1 /
0.0 1 1 1 0‘0 1 1 1 J
0.0 2.0 4.0 6.0 8.0 100  12.0 000 010 020 030 040 050  0.60
4 0- 2- 5 o- 2-
1- 1-
10.0 ng/mL 10.0 ng/mL
0.300 100 ng/mL 0.300 5.00 ng/mL
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5(1) (o-
(As/Ais)
(ng/mL) o- (As) o- -dy(Ais) 0
Cs) (m/z=106.1 (m/z=112.1 CV%
0.03 0.300 3 1864.3 50256.0 0.03709 9.4
0.05 0.500 3 2943.0 50476.0 0.05835 5.0
0.1 1.00 3 6267.7 51563.3 0.1215 3.8
0.2 2.00 3 12519.0 51592.0 0.2427 1.9
0.5 5.00 3 36379.0 54194.7 0.6714 2.3
1 10.0 3 80076.3 60391.3 1.326 0.54
2 20.0 3 157823.7 54146.7 2.916 2.0
5 50.0 3 365412.7 53886.0 6.783 1.2
10 100 3 753580.3 54595.0 13.82 2.3
5(1) (2-
(As/Ais)
(ng/mL) 2- (As) 2- -dio (Ais) 0
Cs) (m/z=142.1 (m/z=152.1 V%
0.03 0.300 3 3834.0 111536.0 0.03438 18.1
0.05 0.500 3 5680.7 113256.7 0.05017 3.1
0.1 1.00 3 11059.7 115858.7 0.0955 2.4
0.2 2.00 3 22386.7 114396.7 0.1957 1.5
0.5 5.00 3 56367.0 117364.7 0.4803 1.0
1 10.0 3 118383.0 127850.3 0.926 1.3
2 20.0 3 234014.0 115384.0 2.028 1.0
5 50.0 3 534618.0 116986.3 4.571 1.1
10 100 3 1106577.3 117703.0 9.40 0.69
53) (1-
(As/Ais)
(ng/mL) 1- (As) 1- -dyo (Ais) .
Cs) (m/z=142.1 (m/z=152.1 V%
0.03 0.300 3 3477.0 103340.3 0.03364 13
0.05 0.500 3 5506.7 104273.3 0.05282 2.2
0.1 1.00 3 11286.7 106528.3 0.1060 2.7
0.2 2.00 3 22864.7 106333.3 0.2150 3.1
0.5 5.00 3 56722.7 108706.3 0.5219 1.9
1 10.0 3 120185.0 119424.0 1.006 0.87
2 20.0 3 238529.3 107847.7 2.212 1.0
5 50.0 3 543411.7 109214.0 4977 1.4
10 100 3 1128786.0 109377.0 13.82 2.3
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DB-WAX 6

H21_Smix 1ppm-new Ac 51 WAK 30min

2- [142]=2856960

0- p- [107]=2302850

TIC=15807587

15:40 16:00 16:20 16:40 1700 17:20 17:40
6
7
BP=108.00[1337508] TIC=44247%9 RT=00:1:02.24
100 %
O_
108
0%
I
] il
\\\‘H\ L, ‘\‘\I ,,,, M
| ‘ \ ‘ | ‘ \ ‘ \ \ \ \ ' |
i il il 10 0 0 140 180 Jlll
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BP=142.000047500] TIC=4108555 RT=00:17:10.07

100 %
1-
|
14
%1
115
N
3 W ‘
|||M“\“|HI‘\‘\H‘ ‘\
[T T | | | |
4 il il 100 120 140 140 180 A0
BP=112.00(935040] TIC=451165 RT=00:1%:58.71
100 %
0- -dg
1
50 %4
il
bl ‘ 94
w‘\ UW! Al M ] ‘ e
S A Rt A L A RS | T |
] il il 100 120 140 140 180 a0
BP=152.0011174776] TIC=51 46624 RT=00:16:42.23
100 %
2' 'd]o
152
50 %A
122
R
‘ 9
bl el
T R | | | | |
] il il 100 120 140 160 180 0
7
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fr3 MDL-1 0.5L-5%8i Yarian 1/14 HP-IN

o O -do [112]=6358
0- [108]=1881
TIC=20199
I I
16:00 18:00
fr1 MDL-1 0.5L-53%3i Varian 1/14 HP=IN
2. -dyo [152]=23424
\A ‘/ 1' ‘d10
2- ~Na ~ 1- [142]=1090
TIC=30009
I I
16:00 18:00
8
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5% 5%
6
L n ng/L %
L) (ng) (ng/L) (o) %)
o-toluidine 0.5 0 2 <0.29 - 56
0.5 0.5 7 1.69 137 50
2-methylnaphtalene 0.5 0 2 0.71 - 80
0.5 0.5 7 1.51 H2 80 77
1-methylnaphtalene 0.5 0 2 0.56 - 82
0.5 0.5 7 1.32 13 76 79
o-toluidine 1 0 2 2.53 - 74
1 25 5 31.1 114 84
2-methylnaphtalene 1 0 2 5.93 - 82
1 25 5 30.7 99 90
1-methylnaphtalene 1 0 2 5.77 - &3
1 25 5 30.9 100 90
000000002011/6/10000000000
7
7
1 7
H
b (%) (%) (%)
o-toluidine 5 109 106 106
7 104 101 102
9 104 108 92
2-methylnaphtalene 5 92 97 93
7 88 93 95
9 87 93 93
I-methylnaphtalene 5 91 97 94
7 89 93 93
9 87 93 93
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80

76

回収率の修正は、2011/6/10 岡山県に確認済み。

取り消し線

取り消し線


9 0.1L 10 ng
7
(10ng/0.1L)
140 —e— 0-toluidine
120 —a— 2-methylnaphtalen
\ —*— 1-methylnaphtalen
2 o —
~ 60
40
20
0
4 7 14
9
05 L 0.5 ng
8

Presep-C RPP (short) 190 mg

ABSELUT-NEXUS VARIAN 200 mg

PLS-3 Jr GL 230 mg

miniRP-1 GL 230 mg

EnviChlom-P SUPELCO 340 mg

SPEC EDS-1 Shodex 500 mg
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300%

250%

200%

150%

100%

50%

0%

0.5ng

M o-toluidine-d9

2-methylnaphtalene-d10
O 1-methylnaphtalene-d10

t& o-toluidine
£ 2-methylnaphtalene

W 1-methylnaphtalene

N

Presep-C ABS ELUT- PLS-3Jr miniRP-1 EnviChlom-P ~ SPEC EDS-1
RPP(short) NEXUS
10
I cm
5% (1g 5% (1g
130°C 16 ) 10 ng
o- 50%
p_
5% lg

120

100 O fr6 DCM10mL

80 Efr5DCM  Hex(75 25)10mL
60 @frdDCM  Hex(50 50)10mL
a0 B fr3DCM Hex(20 80)10m

Ofr2DCM  Hex(10 90)10mL
20
E fr1 Hex10mL
0
o ) ;) ;)
RN N
o *»5‘\' *5(%‘ v g
" N
11 5%
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12 17 2-
0.71 ng/L 1- 0.56 ng/L
2.5ng/L 2- 59ng/L 1- 5.8 ng/L
}L ligerez
X 0- o o113
- )“L - N TC=131%
el 1838
12 5%
AEDL -0 ] Mascs S0 218 TN RO
I
o N
2- ~ o 1- Tiagte s
103 *
13 5%
ML+ B3 Mo S0 1 [RCREAK
ﬂ Iigiesaza
&~ O- T 1524
MM At Ay e R e
. N — - e
1400 e
14 5%
ML+t Moo 506 2108 NBRCEAX
A A N zzem
2- \‘H ﬂ P Iaznezsse
™ ™

15
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Awberiia= 1 SIMTE Dyl |77 Wk

/\ A J—
r S e B e
R e

.

et e e

&« O-

[0 5kt
T _H_.JH‘L_,-"'\__ e ]

'—'—ﬁ‘_“ ........ IH——‘J\/\—‘_"—'M"’\“"—TK—%'
16
A1+ oo SUMI gl 107 Wikt
. A /ﬂ\ ]
2- ' A /\4/ 1- Inezi-Baxss
A_ Inn= 1472
,___ _/_O___ﬂ B e |
Y Y, G, S
17
o- 0.74 ng/L 2-
1- 0.68 ng/L
9
0_
9
10
( (PAHs)
701-0298 739-1

TEL 086-298-2681 FAX 086-298-2088

E-mail
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0.88 ng/L

toshiyuki yoshioka@pref.okayama.lg.jp katashi kenmotsu@pref.okayama.lg.jp



o-Toluidine 1-Methylnaphthalene 2-Methylnaphthalene

An analytical method is developed for the determination of o-toluidine, 1-methylnaphthalene and
2-methylnaphthalene in water by gas-chromatography mass spectrometry (GC/MS). A 0.5 L of
water sample is spiked with o-toluidine-dy, 1-methylnaphthalene-d;o, 2-Methylnaphthalene-d
(10 ng each) as the surrogate, and extracted by the solid-phase extraction cartridge. The extract is
eluted with 5 mL of dichloromethane. The extracted solution is dehydrated with anhydrous
sodium sulfate and concentrated to 1 mL under gentle stream of ultra-pure grade nitrogen gas. If
necessary, the extract is exchanged to hexane and cleaned up with 1 g of 5% hydrous silica gel
column. The first fraction is eluted with 10 mL of hexane, and the second fraction with 10 mL of
dichloromethane/hexane (20:80), and then the third fraction with 15mL of dichloromethane/
hexane (50:50). The first fraction and the third fraction are concentrated to 1 mL under gentle
stream of ultra-pure grade nitrogen gas, added 10 ng of naphthalene-ds as an internal standard.
The analyte is determined by GC/MS-SIM. The instrument detection limit (IDL) of o-toluidine,
I-methylnaphthalene and 2-methylnaphthalene are 0.14, 0.14, and 0.16 ng/L. The method
detection limit (MDL) of o-toluidine, 1-methylnaphthalene and 2-methylnaphthalene are 0.29,
0.26, and 0.34 ng/L. The method quantification (MQL) of o-toluidine, 1-methylnaphthalene and
2-methylnaphthalene are 0.74, 0.68, and 0.88ng/L. The average of recoveries (n = 7) from 0.5 ng
added river water was 103%-137%. The average of recoveries (n = 5) from 25 ng added sea water
was 99%-114%. Using this method, o-toluidine, 1-methylnaphthalene and 2-methylnaphthalene
was detected in river water and sea water in Okayama prefecture.

Water sample f Shaking —/
05L Clean-up spike 10 min
(o-Toluidine-dy 1-Methylnaphthalene-dio
and 2-Methylnaphthalene-dio: ea. 10 ng)
L Solid phase extraction |——— Wash ——| Dehydration |—
Abselut Ir NEXUS (200 mg) pure water 20 mL N gas
10 mL/min
L Elution — | Dehydration |—— Concentration |—j
dichloromethane 5 mL anhydrous Na2SO4 hexane 5 mL
N2 gasto 1 mL
L §oTTmmemmm i P h
! Column chromatography i ! Concentration ! GC/MS-SIM
[} ] ]
5% hydrous silicagel (1 g) Nz gas to I mL
fr.1 hexane 10 mL
fr.2 dichloromethane/hexane (20 80) 10 mL Syringe Spike
(waste fraction) (naphthalene-d/s 10 ng)

fr.3  dichloromethane/hexane (50 50) 15 mL
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0.5L 10 min
(o- -d9, 1- -d10
2- -d10 10 ng)
Abselut Jr NEXUS (200 mg) 20 mL
10 mL/min
5SmL 5mL
1 mL
L T GC/MS-SIM
5% (g 1 mL
fr.1 10mL
fr.2 / (20 80) 10mL( ) ( -ds 10 ng)
fr.3 / (50 50) 15mL

GC/MS-SIM-EI

(ng/L)

[1] 0.29

[2] 0.26

[3] 034

GC Agilent 6890

MS JEOL IMS-AM

DB-WAX

30 m x 0.25 mm

0.5 pm
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