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2.2
2.2.1 , ) )
) HCl pH 4, 4 C)H ) 24 h,
2.2.2 1L , 0.45 pm o 5~8 mL
, R 5 mL/min, , 8 mL - (1:1,V/V)
, ) ) , 1.0 mL, .
2.2.3 BEH Cq (100 mm X 2.1 mmX1.7 pm, Waters )
0.1 mL/min; 40 C; 10 pl., A , B - (pH 4);
:0~8 min,70%~100% A;8~10 min,100% A;10~12 min,70% A,
2.2.4 (ESD), ) (SRMD)
) , . 1,
1 3

Table 1  Optimized MS-MS conditions for three chlorophenols

Sheath gas Tube lens

Spray valtage Parent ion  Product ion Retention time Collision valtage

Chlorophenol V) pressure ) (m/) (m/) (min) )
(kPa)
2, 4- _ . « -
2., 4-Dichlorophenol (DCP) 2.5 68. 95 42. 30 161 125.1*, 89.3 5.3 17
2,4, 6 B _ 159.0% , 123.0,
2, 4. 6-Trichlorophenol (TCP)  2° 137.90 18.89 195 95. 2 [ 22
Pentachlorophenol (PCP) 3.0 68. 95 —45. 00 265 201.8%, 41.6 10. 6 33
(The others parameters) : (Ton sweep pressure) 0 Pa, (Aux gas pressure) 34, 48 kPa;
(Capillary temp. ) 300 °C; (Scan width) m/z 1.000; (Scan time) 1.0 s; (Collision gas) 0. 2
Pa; (Data type) Centroid, * Quantitative ion) ,
3.1
3.1.1 3 :ODS-Ci5 ., ENVI-Chrom HLB, 1L,
DCP, TCP PCP 0.5,1.5 2.5 mg/L 100 plL, - (1:1,
V/V) ) ,DCP, TCP  PCP (3 )
45.2%, 37.3% 18.8%(C18 );94. 0%, 92.2%  85.9% (HLB );96.0%, 89.3%  77.
6% (ENVI ) 3 , HLB .
3.1.2 HLB , 10 mL N N N -
(1:1,V/V) , 1 mL o
C 2 ) - (1:1,V/V) .
2
Table 2 Effect of different eluents on recovery rate
Recovery (%, n=3)
Chlorophenols i ane.
riorophenols Methanol Acetonitrile Acetone Dichloromethane Duhlorom'elh(m/c Acetone
(1:1,V/V)
2, 4- DCP 85.7 72.4 76.4 74.8 94.1
2,4, 6- TCP 80. 2 73.6 77.8 71.3 92.2
PCP 89. 8 71.3 81.2 85.0 85.9
3.1.3 HLB , - (1:1,V/V) ,
(57 69 77 85 9 10 mL) ( 1)0 . 7 mIJ
; ; .DCP, TCP  PCP 3.39%,2.59% 1.93%.
’ ) ) 8 mLo

3.1.4 pH pH2,4,7,9 11, , 3,
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pH=4 .3 : 100
I—I:4o —_ i aDpCcp
p g 20
3 pH g got
Table 3 Effect of pH on recovery 2
2 70
Recovery (%) o
Chlorophenols pH 2 pH 4 pH 7 pH 9 pH 11 ‘:’; 60
2, 4 DCP 85.69 95.84 60.88 71.39 48.03 T 50
2,4, 6- TCP 83. 66 89. 48 73.79 75.50 71.89 B
PCP  70.23 91.23 66.80 85.86 87.95 S 6 7 3 9 10
PN 77 H i Eluent volume (mL)
3.2 1
3.2.1 BEH Cy Fig. 1 Effect of amount of eluent on recovery
(100 mmX2.1 mmX1.7 pm, Waters )
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b b o b /
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b o
3.3
1 mg/L 3 . [M—H]" ,
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N N . o , 1
3 ) 2 .
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Fig.2 Chromatogram (a) and mass spectrum (b-DCP, ¢-TCP, d-PCP) of three chlorophenols

3.4
(500 mg/L DCP,1500 mg/L TCP,2500 mg/L PCP) ,DCP 2.50,
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5.00, 10.0, 17.5 25.0 pg/L; TCP 7.50, 15.0, 30.0, 52.5 75.0 ug/L; PCP 1. 25, 2. 50,
5.00, 8.75 12.5 p,g/L, , 10 uL,DCP, TCP, PCP 5.3, 7.1
10. 6 min, s DCP, TCP  PCP Y=2524X—6029,
Y=1809X—11341, Y=2296 X—289%4, 0. 9993, 0.9996 0. 9989, 3 o
3 (S/N) (LOD),DCP, TCP PCP LOD 2.0,3.0 0.1 ng/L,
3 (S/N) (LOQ),DCP, TCP PCP LOQ 6.7,10.1 0.3 ng/L,
14 3.0r
6r 12t = 1808.8x— 11341 7-2295.85— 2894
_| y=25238x—6029.4 o~ R=0.9996 —_ 2.5 R=0.9989
= [ R=09993 = =
= * 2.0t
x  4F — -
3 5 g 1s)
s < <
=3 & % 10
= 0t = B sl
0 I L 1 L I 1 1 i 1 i i
0 5 10 15 20 25 30 0 1020 30 40 50 60 70 80 00 2 4 6 8 1012 14
C(ug/L) C(ug/L) C(ug/L)
3 2, 4 2y 4, 6-
Fig. 3 Standard curve of DCP, TCP and PCP
3.5 4
3 Table 4 Precision experiment (n=7)
T (ng/L)
3 . 7 . . Name of sample  Lever of concentration ~ RSD (% ,n=17)
, ( 10 9.7
2, & 100 3.4
4, DCP :
1000 2.2
3.6 15 14.7
2,4, 6 B
2010 5 3 (A,B TCp 150 8.2
®) , 1500 7.3
10 l,lL 5.0 10.7
5 PCP 50 8.9
° ’ 500 9.8
2, & 2, 4, 6 o
5
Table 5 Recoveries of target analyte spiked real water samples
. Concentrati Spiked Found Recove
Compound Source of sapmle O?fg/ Eil; on (P{g/i) (H(g/l/ri) L(cllo/:)uy
A ND 10 7.83 78.3
2, 4 /
DCP B ND 5 4,96 99.2
C 1.24 2 3.31 102. 3
A ND 20 17.72 88.6
2,4, 6 . F
TCP C ND 10 7.54 75. 4
B 4,38 5 8. 41 89.7
C ND 10 7.05 70.5
PCP B ND 5 4,09 81.8
A 0.73 1 1.63 94.5
ND: (Not detected).
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Simultaneous Determination of 2 ,4-Dichlorophenol, 2,4 ,6-Trichlorophenol
and Pentachlorophenol in Surface Water by High Performance Liquid
Chromatography-Tandem Mass Spectrometry
with Solid Phase Extraction

YANG Qiu-Hong' , CHENG Xiao-Yan®, YANG Ping”, QIAN Shu’, DAN De-Zhong*!
"(College of Architecture and Environment , Sichuan University, Chengdu 610065)

? (Environmental Monitoring Center of Sichuan Province, Chengdu 610041)

Abstract A novel method was developed for the simultaneous determination of 2,4-dichlorophenol, 2,4, 6-tri-
chlorophenol and pentachlorophenol in surface water by HPLC-MS/MS with solid phase extraction. The sample
was concentrated by HLLB extraction cartridge, and then eluted with dichloromethane and acetone eluants. The
solvent was changed into methanol after drying by nitrogen blow. Quality and quantity analysis was carried out
by HPLC-MS/MS with SRM mode. Under the experimental condition, the linear regress equations were Y=
2524X—6029, Y=1809X—11341 and Y=2296 X—2894, the correlation coefficients were 0. 9993, 0. 9996 and 0.
9989, the detection limits were 2.0, 3.0 and 0. 1 ug/L, the limits of quantification were 6. 7, 10. 1 and 0. 32 ng/
L respectively, and a recovery ranged of 70.5% —102. 3% with a RSD between 2. 2% and 14. 7% (n=7) were
obtained. The method has good innovative, advanced and practical value.

Keywords Chlorophenol; Solid phase extraction; High performance liquid chromatography-tandem mass spec-

trometry; Surface water
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