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Abstract A smple and rgpid procedure has been developed for 25 aramatic anines extraction with
olid - liquid - liquid phase extraction and measuranent by gas chromatogrgphy - mass pectrometry
(GC-MS). The sanplewas extracted by methyl tertiary butyl ether(M TBE) under alkaline condi-
tions The expermental conditionswere optimized The reault indicated that, under the optimal con-
ditions, relative standard deviationsof the method were less than 18% (n =6). The iked recoveries
of 16 aramatic anineswere above 50%. L imitsof detection (LOD, 3 ) were in the range of 0. 11 -
1.90p g/kg
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1
1.1
Agilent 6890 GC - 5975B M D (Agilent Technologies, UA); Turbovep BHA-
9050A (Caliper L ife Sciences, USA); EYELA MMV -1000w :
( )
( );
(Tedia , URA); ( )
25 Dy Dr. Ehrenstorfer GnbH 2- (2NA)
(2A5AT) 96.5% 97.5% (ANL) (o-T) 2.4-
(2,4DMA)  2,6- (2,6DMA) 2- (2MOA) (4-CA) 3-
(2M-5MA)  2,4,5- (2,4,5-MA) 4- (4-CoT) 2.4- (2, 4-
DAT) 2.4,5- (2,4,5-TCA) 5- (5NoT)  4- (4-ABP)  4-
(4-AAB) 4,4- (4,4 DDE) 4,4- (4,4’ DDM) (BNZ) 3,3-
4,4 (3,3 DM-4,4DDM) 3,3 (3,3 DMB) 4.4'-
(4,4’-TOA) 4.4- - -(2- ) (4,4 MB (2-CA)) 3,3- (3,3DCB) 3,3-
(3,3 DMOB) D, (ENDy) 98. 0%
1.2
, 2.5L : @B 17378 -
1998 ,
, , 2.5L , ,
0.147 mm (100 ) | ,
1.3
25.00 ¢ 150 mL , 50mL 1. 5mol/L 15mL
, 30 min, 2 000 r/min 5 min, 0.5mL,
Dy , 0.5mL, 0.5mg/L
1.4 -
DB-33MS(30m x0.25mm i.d., 0.254m); ( 99.999% ) , 1.0mL/
min; 280 ; , 1.0pL; 2.5min; . 100
2.0 min, 15 /min 310 , 2min
MD 310 ; 280 150 ; El 70e/
(SM) 1
, P 23-25
, 25 Dy B Pl 11:.»41:)5]“1
SM 1 . | JMML,
2 ?:l"minl}) 12 14 6
2.1
1 25 SM

Fig 1 Chmmatogran of 25 aromatic anines iked
) sdiment samplewith SM mode
peak number is the nane of aramatic anine described in table 1
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1 25
Cavallam '
, pH [12]
(DQV) (MTBE) (pH 2.0) -
(ACET, 1 1) Ne&OH -MTBE(pH 12.0) -MTBE(pH 9.7) 6
, 4 MTBE ACET
y 4 2 1
( pH 9.7 12) MTBE ,
[10] , NzOH - MTBE
, NeOH - M TBE
2.2
NeOH - M TBE N eOH , NeOH
0.1 1.5mol/L , NzOH : 2.0mol/L 2
, , NzOH - MTBE
N aOH 1.5 mol/L
NeOH (1. 5mol/L) - MTBE , 15 30 45 60 90 120min
, 15 min 30 120 min
, 30 min
2.3
5 25.00 g 0 250 500 1000 2500ng 25 ,
0 10 20 40 100 g/kg ,
1 I 0 100M g/kg ,
, f>0.99(4,4DDE 3,3DM-4,4DDM 4,4DDM BNZ 3,3DMB 2,4DAT
) 1 1
2.4
, , 6 40.0
U g/kg , 1 5NoT  3,3-DMOB
, 17.1% 17.9% 23 13%
1
Table1l Analytical perfomance of the developed method
N A i . SM L o Correlaton R® " (n=6) Recovery LOD LOQ
o] ramatic anine Q-ion inear equation coefficient 2 s 1% R/% wilg k') willg kg'l)
1 ANL 93 y =0.033 6x +0. 214 6 0.997 0 3.8 70 0.18 0.60
2 oT 107 y=0.033 9x +0.005 1 0.999 4 4.4 78 0.14 0. 47
3 2, 4DMA 121  y=0.036 1x - 0.077 3 0.999 8 4.0 78 0.14 0. 47
4 2, 6DMA 121  y=0.045 2x - 0.055 9 0.999 6 3.5 80 0.23 0.77
5 2MOA 123 y=0.026 7x - 0.008 5 0.999 8 5.3 73 0.24 0.80
6 4-CA 127 y=0.037 7x- 0.104 6 0.999 4 5.6 78 0.25 0.83
7 2M-5MA 122 y=0.029 9x- 0.113 6 0.998 6 7.9 73 0.28 0.93
8 2,4,5-TMA 120 y =0.037 1x - 0.123 0.999 2 57 75 0.18 0.60
9 4-CoT 141  y=0.030 7x - 0.070 3 0.998 6 5.8 81 0.28 0.93
10 2, 4DAT 121 y=0.00 3x +0. 030 9 0.989 4 12.8 11 0.42 1. 40
11 2,4,5-TCA 195 y =0.032 3x - 0.062 0.996 6 6.3 70 0.20 0.67
12 2NA 143 y=0.054 2x- 0.227 6 0.995 0 10.1 68 0.31 1.03
13 5NoT 77 y =0.001 5x +0. 045 9 0.9910 17.1 30 1.90 6.33
14 4-ABP 169 y=0.0727x-0.344 4 0.993 6 9.8 65 0.28 0.93
15 4-AAB 92 y=0.036 7x- 0.183 1 0.992 8 7.9 63 0.38 1.27
16 4,4 DDE 200  y=0.0054x-0.076 2 0.963 3 5.9 24 0.21 0.70
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( 1)
N Aramatic ami SM L o Correlation R® ™ (n=6) Recovery LOD LOQ
Q ramatic anine Q-ion inear equation coefficient s 1% R/% wil g kg—l) wilg kg—l)
17 4,4’-DDM 198 y=0.0064x- 0.0887  0.988 2 6.9 36 0.25 0.83
18 BNZ 184 y=0.024x-0.2586  0.9868 12.9 33 0.14 0.47
19 2ABAT 225 y=0.0243x-0.1224 0.9950 7.4 52 0.13 0.43
20 3,3DM-4,4DDM 226 y=0.0152x-0.2288 0.9757 2.9 52 0.11 0.37
21 3,3'DMB 212 y=0.0367x-0.5217 0.9817 5.3 41 0.19 0.63
2 4,4’-TOA 216 y=0.008x-0.1018  0.9970 11.5 34 0.69 2.30
23 4,4'MB(2-CA) 231 y=0.0184x-0.0584  0.997 0 8.6 50 1.53 5.10
24 3,3'DCB 252 y=0.067 9x- 0.1803  0.997 2 8.1 50 0.45 1.50
25 3,3'DMOB 244 y=0.0135x-0.1403  0.994 8 17.9 22 0.90 3.00
* 40U g/kg standard; * * y ispeak area ratio of target compounds to internal standard, x is the iked concentration
2.5
1 , 25 16 50%, 8 20 50%, 2,4-
11% [10] 33 (1.5% 2.1%) ,
2.6
25.00 g 10U g/kg , 6
(n=6), ©) 3 () (LOD),
10 (1®) (LOQ), 1
2.7
, 1 ANL 2,4DMA 4-CA 2,4DAT BNZ 3,3-DMOB,
19.5 1.8 4.05 1.65 4.8 1.05H g/kg 2 ANL BNZ, 4.2 1.5
U g/kg 1 ANL 2M-5MA 4AAB BNZ 3,3 DMB 4,4-TOA 4,4'MB (2-CA),
45.7 2.3 45.7 14.3 31.4 12.6 4.0M g/kg 2 ANL 2M-5MA
4-AAB BNZ 3,3'DMB 4,4-TOA 4,44B (2-CA) 3,3DMOB, 23.0 1.7 87.0

10.1 43.3 18.8 8.4 1.8M g/kg

(ANL) (BNZ), ,

25
: , , 1.5mol/L NeOH -

25 , 18%, 0.11 1.90p g/kg

LESSM, SCHMDTTC, VONLQW E, etal Gas chromatographic detemination of aromatic anines in water sanples
after olid-phase extraction and derivatization with iodine: Enrichment[J]. J Chromatogr. A, 1998, 810(1/2):
173 - 182
MVLLER L, FATTORE E, BENFENATI E Detemination of aamatic anines by lid-phase micrextraction and gas
chromatography - mass pectrometry in water samples[J].  J Chromatogr: A, 1997, 791(1/2): 221 - 23Q
REDDY NOONE K, JANA, VERMA K K Liquid-phasemicroextraction and GC for the detemination of primary, sec-
ondary and tertiary aramatic anines as their iodo-derivatives[ J]. Talanta, 2007, 73(4): 684 - 691

( 38 )

[1]

[2]

[3]



38 29

[1]

[2]

[3]

[4]
[5]

[6]

[7]

(8]

[9]

[10]

GPC - ,
) SI -

, 8.897 x10' g/mol 1.168 x10° g/mol; z

FREIER T, KOH HS, KAZAZIAN K, etal Contwlling cell adhesion and degradation of chitosan films by N-acetylation
[J]. Biamaterials, 2005, 26(29): 5872 - 5878
[J3]. , 2007, 24(2): 340- 344
DIMARTNO A, SITTNGER M, RISBUD M V. Chitbsan: a versatile biopolymer for orthopaedic tissue-engineering
[J]. Biamaterials, 2005, 30(26): 5983 - 5990
, . [J]. , 2005, 27(10): 26- 29

' . [J]. , 2009, 30
(2): 106- 110
: , ;o - [J]. :
2005, 26(1): 76- 79
[J]

, 2005, 24(4): 477 - 481
ISO/TC35, Binders for paints and vamishes- gel pemeation chramaiography (GPC) - Part 1: Tetrahydrofuran (THF) as
eluent[ S]. Switzerland 1D 13885 - 1, 1998 - 12 - 15
ASIM Cammittee 20 Standard test method for detemination of weight-average molecular weight of polymers by light scat-
tering[ S]. USA, 2006 - 03 - 15
\ ) .. M]. 2 . : , 2006: 11- 15

[4]

(5]

(6]

(7]

(8]
(9]

[10]
[11]

[12]

( 34 )

MORWAKIH, HARNO H, HASHMOTO H, etal Detemination of aramatic anine mutagens, FBTA-1 and FBTA-
2, in river water by ®lid-phase extraction folloved by liquid chromatography - tanden mass pectrometry[J]. J Chroma-
togr A, 2003, 995(1/2): 239- 243
, , . SME - [J31.

, 2004, 23(3): 18- 21
[J]. , 2006, 51(11): 1359 - 1362
WEBER EJ, COLON D, BAUGHMAN GL. Sediment-asociated reactionsof aromatic anines 1 Elucidation of mp-
tion mechanisns[J]. Environ Sci Technol, 2001, 35(12): 2470 - 2475

. [D]. : , 2004
CAVALLARO A, PANGERHL IV, NERNIF, etal Selective detemination of aramatic anines in water sanples by
cpillary zone electrophoresis and ®lid-phase extraction[J]. J Chromatogr A, 1995, 709(2): 361 - 366
AKYUEM, ATA S Smultaneous detemination of al iphatic and aromatic anines in water and sediment samples by ion-
pair extraction and gas chramatogrgphy - mass ectrametry[ J]. J Chramatogr: A, 2006, 1129(1): 88 - 94
@B 17378 - 1998

[S]. .
: : . - [J]. , 2008, 27(2):
318 - 322



