43
2015 7

( FENXI HUAXUE) 7

Chinese Journal of Analytical Chemistry 957 ~963

&%ﬁtﬁtﬁtﬂ&?&?&?w

*? %

SGeaeasasaaaeaeand

4—

1 min pH=7.0
24 5-
0.9961 ~0.9997

20150147 ;20150443

(No. 21225731 21477166) .

*  E-mail: cesoygf@ mail. sysu. edu. cn

DOI: 10.11895/j. issn. 0253-3820. 150048

12 1 * 1
510275) X 510220)
24 5- 33—
150 plL 0.20 g/L
33— 0.1 ~200 pg/L
0.3 ~200 pg/L 4- 2 0.5 ~200 pg/L
0.08 ~0.3 pg/L RSD <10.3% RSD <11.9% .
1
2
56
7
8
10 11 2006
12
3
13 (mL ) ;
15 ~18

( No. 2014PZ03)



958 43
8 - N
2
2.1
Agilent 6850-5978B - Agilent chemstation ;
TDL-50B ( ); (40 kHz 120 W Crest )
AB204-S ( - )50 100 uL ( Agilent ) o
2 4 5- Y- - N 33— -4 4 33—
33— 44— - A2- ) .\3 3 - ( Augsburg
) ( Sigma-Aldrich ); . . . ( .
) N ) N
2.2 -
DB-5MS (30 mx0.25 mm 0.25 pm) ; 1 250°C; . Y O
; : (=99.999%) 1.0 mL/min; :70°C 2 min 10°C /min 140°C
1 min 20°C /min 170°C; 5°C /min 230C 6 min 20°C /min
310°C. :270C; "EI 170 eVo
2.3
2 4 5- 8 100 mL
1000 mg/L ( -18C ) o 5 mg/L
15 d 1
10 mL
1% (w/w) ( 4%C ) o
2.4
5 mL ( 100 pg/L 8 ) 15 mL
150 uL N ;
1 min : 4000 r/min 3 min
3
3.1
3.1.1 ( 0.10 g/L) 4
N 1A 8
1B,
3.1.2 ( 0.10 ¢g/L)
(100 125 150 175 200 wlL) ( 2 100 pL
175 pL 150 pL

0.20 g/L

(0.05 0.10 0.15 0.20 0.25 g/L)

o



7 - 959
10015 B 05l Al LNy 1001 O 1K Pectin B R 4 Sodium alginate
90|} . Carbon tetrachloride Tetrachloroethylene
< Rt vt FES < 80
S Dichlorethane S
2 oy
£ g 60
1S S
" .40
= =
E = 20
0
M Analytes S Analytes
1
Fig. 1 Effect of different extractive solvent ( A) surfactant ( B) on extraction efficiency of eight aromatic amines
( AAs)
1.245- (2 4 5-rimethylaniline TMA) ;2. 4- - ( 4-chloro-o—toluidine CT) ;3. 4- ( 4-amino—

azobenzene AAB); 4. 3 37— -4 4 (3 3’-dimethyl4 4°-diaminobiphenylmethane DMDAB) ; 5.3 3°-
(3 3’-dimethylbenzidine DMB); 6. 3 37— (3 37-dichlorobenzidine DCB); 7. 4 4°— - H2-
) (4 4 -methylene-biso 2-chloroaniline) MBCA) ; 8. 3 3"- (3 3’-dimethoxybenzidine DMOB) .
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Fig.2 Effect of volume of extractive solvent on extraction efficiency of eight aromatic amines
1. TMA; 2. CT; 3. AAB; 4. DMDAB; 5. DMB; 6. DCB; 7. MBCA; 8. DMOB.
3.1.3 pH pH
1920 NaOH (pH =4.0) . (pH=7.0)
(pH =10.0) ( 3A) pH=7.0 .
A-B 3% 5% 1% 10%
NaCl ( 3B) 3% .
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Fig.3 Effect of pH ( A) and salt concentration ( B) on extraction efficiency of eight aromatic amines
1. TMA; 2. CT; 3. AAB; 4. DMDAB; 5. DMB,; 6. DCB;, 7. MBCA; 8. DMOB.

1
Table 1 Data of Linear range ( LR) and detection limit ( LOD) obtained by the proposed method

Analytes Regression equation Linear range ( ug/L) Egzglit:;? ( l];;)/]?)
TMA y =2074. 5x +4149. 088 0.3 -200 0.9990 0.1
CT y =1652. 5x +7990. 795 0.3 ~200 0.9978 0.1
AAB y =1495.9x +3773.768 0.5 ~200 0.9989 0.3
DMDAB y =2838. 4x +204. 695 0.3 ~200 0.9997 0.1
DMB y =5681. 0x +2769. 594 0.3 ~200 0.9997 0.1
DCB y =3556. 8x +11407.296 0.1 ~200 0.9961 0.08
MBCA y =1068. 1x +2494.792 0.3 ~200 0.9986 0.1
DMOB y =2976. 8x - 1858.876 0.5 ~200 0.9997 0.1
3.2.2 5200 pg/L 2
Table 2 Precision of the proposed method
2.4 RSD (n=5 %)
5 5 ug/L
RSD <7.8% RSD < 11. 0% 200 pg/L Anslytes Sl e e e
RSD <10.3%
Intra-day  Inter-day Intra-day  Inter-day
RSD <11.9%( 2) . TMA 4.8 7.2 4.8 2.0
3.2.3 cr 2.8 1.0 3.4 6.1
AAB 2.4 5.5 6.1 4.4
DMDAB 7.3 10.7 5.8 11.9
° DMB 7.8 9.8 10.3 7.4
R 10 100 Mg/L DCB 2.4 6.7 8.2 2.7
MBCA 4.3 7.3 3.8 3.7
DMOB 3.2 8.9 4.9 11.6
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Fig.4 Comparison of total ion chromatogram of the samples before ( A) and after ( B) extraction

1. TMA; 2. CT; 3. AAB; 4. DMDAB; 5. DMB; 6. DCB; 7. MBCA; 8. DMOB.

Table 3 Recoveries and relative deviations ( RD) for the determination of aromatic amines ( AAs) at different spiked levels

Tap water River water
Added Found Found
Anabves = Cugll) (el Reowers RSP (el Recowry - RSD_
0 0 0
TMA 10 10.6 105.6 9.0 9.9 99.5
100 92.8 92.8 1.6 102.1 102.1
0 0 0
CT 10 7.6 76.2 5 7.4 74.2 5.8
100 77.9 77.9 4.7 85.1 85.1 8.1
0 0 0
AAB 10 9.3 92.8 5 9.1 91.0 8.6
100 93.2 93.2 96.1 96.1 5.8
0 0 0
DMDAB 10 8.8 87.6 8.6 9.4 93.8 .5
100 85.4 85.4 4 118.1 118.1 2
0 0 0
DMB 10 11.3 113.0 8 8.5 84.9 4.
100 83.6 83.6 111.5 111.5 4.9
0 0 0
DCB 10 9.9 98.9 4.1 10.6 106.0 1.9
100 80.9 80.9 3.6 86.6 86.6 4.2
0 0 0
MBCA 10 9.6 96.0 3.7 8.5 74.70 1.4
100 87.1 87.1 0 115.4 115.4 10.4
0 0 0
DMOB 10 8.8 87.8 8.9 88.8 4.3
100 79.8 79.8 89.9 89.9 3.5
3.3
1 27 28 4,
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4

Table 4  Comparison of the purposed method and some other methods

Analytes
Methods LC-ESI-MS/MS HPLC-UV SPE-UHPLC-MS UA-DLLME

TMA 0.86 - - 0.10
CT 0.90 - - 10
AAB - 0.1~0.6 0.02 30
DMDAB 0.80 - 0.1 10
DMB 0.70 0.1~0.6 0.03 10
DCB - 0.1~0.6 - 08
MBCA - - - 10
DMOB - - 0.02 10

e Lo e

Reference 26 21 1 This method
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Application of an Ultrasound-assisted Polymer Surfactant—
enhanced Emulsification Microextraction for Determination
of Aromatic Amines in Water Sample

FENG Wen'> ZHU Ying' OUYANG GangFeng" '
'( School of Chemistry and Chemical Engineering Sun Yat-sen University Guangzhou 510275 China)
*( Guangzhou Fiber Product Testing Institute Guangzhou 510220  China)

Abstract A simple and efficient method based on ultrasound-assisted polymer surfactant-enhanced
emulsification microextraction followed by gas chromatography-mass spectrometry( GC-MS)  was developed for
the determination of eight aromatic amines ( AAs) in aqueous sample. The main parameters affecting the
performance of the purposed method were optimized and the optimized conditions were obtained as follows:

150 wL of extractive solvent ( dichloroethane)  polymer surfactant ( sodium alginate) concentraction of
0.20 g/I. pH 7.0 salt addition of 3% and ultrasound time of 1 min. Under the optimal conditions the
linear ranges of the method were 0.1 —200 pg/L for 3 3“-dichlorobenzidine 0.3 —200 pg/L for 2 4 5-
trimethylaniline 4-¢hloro-o+oluidine 3 3’-dimethyl4 4°-diaminodiphenylmethane 3 3’-dimethylbenzidine
and 4 4 -methylene-bis{ 2-chloroaniline) 0. 5200 pg/L for 4-aminoazobenzene and 3 3’-dimethoxy-
benzidine. The correlation coefficients ( R*) and the detection limits were 0. 9961 —0.9997 ug/L and 0.08 —

0.3 pg/L respectively. The intra—and inter-day RSDs were less than 10. 6% and 11.0% . The purposed
method could be applied to the analysis of AAs in water sample collected from tap water and river water. In
comparison with the common SA-USAEME conventional surfactant was replaced with water-soluble polymer
surfactant to solve the problems of potential pollution and the polymer surfactant was natural and insoluble in
extractive solvent. Compared with other solid-phase extractions the proposed method had the advantages such
as simple operation and low cost.

Keywords Polymer surfactant; Ultrasound-assisted emulsification microextraction; Aromatic amines; Gas
chromatography-mass spectrometry
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