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Determination of ten chlorinated phenolsand their saltsin aquatic products
by gas chromatogr aphy-mass spectrometry
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ABSTRACT: Objective To establish a method for the determination of 10 kinds of chlorinated phenols in aquatic
products by gas chromatography-mass spectrometry(GC-MS). Methods Using ultrasonic extraction, samples were
extracted with 1mol/L KOH solution, derivatized with acetic anhydride, and extracted with n-hexane,and then
analyzed by gas chromatography-mass spectrometry(GC-MS) with external standard method for quantification.
Result Ten kinds of chlorinated phenols had good linear relationshipin the range of 2.0~50.0 pg/Lwith correlation
coefficient not less than 0.999. And the limit of quantitation (LOQ) was 2.5 pg/kg.The recoveries spike at 3 levels of
2.5, 12.5 and62.5 ng/kg were ranged from 85.1% to 104.5 using blank samples as matrix with relative standard
deviations (RSD) less than or equal to 5.0%. Conclusion The sensitivity, precision and LOQ can meet the
requirements of determination of practical samples, which can be applied for the regular inspection of chlorinated
phenols and their salts in aquatic products.
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246 Tecp 23,6-Tep 23,5-Tep  2,45-Tep  2,3,5-Tep WL ; 1 mol/L 35
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23,4,6-TeCP  2,3,4,5-TeCP 5000  r/min 2min,
PCP
222 MEBELEH
’ ’ (1)
2002 ) HP-5MS (30 mx0.25
mm, 0.25 um); ( ) 1.0 mL/min;
’ oo 1250 C; s 1100C 1
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HP-5MS
3 : 025 K8 34 HHEEFHILIE
) 5 1
R 10
s 10
2~4,3
32 IRENATEIAYIEEE EI 5~7 10
2
35mL
25 ug , 2.0 mL , 120
0.5 1.0 2.0 min 2.0 min 100 Foe
30 min, 1
1 s 0.5 min s 80
1.0 min 2.0 min 2.0 min 30 min, .
) X 60
s 1.0 min
, , 40
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20
33 BiBtEREE
mx0.25 mm, 0.25 pm), DB-624(30 mx0.25 mm, 0.25 pm) 3 min
VF-WAX DB-624 , HP-5MS 10 1
s s Fig. 1 Spiked recoveries under different extract time
F 1 MAREYE(n=6)
Tablel Resultsof recoveries(n=6)
(%) RSD(%) (%) RSD(%) (%) RSD(%)
2,4,6-Tcp 65.4 13.1 84.7 13.7 95.1 431
2,3,6-Tcp 69.2 15.2 84.2 13.8 99.2 4.77
2,3,5-Tep 72.5 10.9 83.0 10.5 102.3 4.02
2,4,5-Tcp 73.7 11.5 80.9 9.14 103.5 3.57
2,3,4-Tcp 74.2 11.7 75.9 10.3 105.7 3.49
3,4,5-Tep 70.9 17.9 77.2 12.7 96.8 4.06
2,3,5,6-Tecp 68.5 15.1 75.0 8.50 99.4 2.95
2,3,4,6-Tecp 69.7 16.0 77.2 14.6 98.7 2.80
2,3,45-Tecp 69.2 14.2 76.1 10.1 100.5 3.70

PCP 65.5 10.7 77.6 11.2 98.1 4.02
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Fig.2 TIC of blank sample
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35 FHiELMEE=ER 6 85.1%~104.5%, (RSD)
2.0~50.0 pglL =3.0%
o 10 4 %
3.6 BEESEWE -
10 1 mol/L
, 12.5 pg/kg 10 ’ ’
( 4) , )
85% 10
3
*2 ASXHHNRENE. EEEFHEEST
Table2 Retention time, quantitative ions and qualitativeions of chlorinated phenols
(m'2) (m/z)
2,4,6-Tcp 7.84 198 196,198.200
2,3,6-Tcp 8.82 198 196,198,200
2,3,5-Tcp 9.00 198 196,198,200
2,4,5-Tcp 9.21 198 196,198,200
2,3,4-Tcp 10.2 198 196,198,200
3,4,5-Tcp 10.6 198 196,198,200
2,3,5,6-Tecp 12.1 232 230,232,234
2,3,4,6-Tecp 12.3 232 230,232,234
2,3,456-Tecp 13.6 232 230,232,234
PCP 15.6 266 264,266,268
#=3 HKMEE. EEABRERESR
Table3 Thelinear range, linear equations and limits of detection
(ng/L) Q] (ng/kg)
2,4,6-Tcp 2.0~50.0 Y=127X+196 0.9992 2.5
2,3,6-Tcp 2.0~50.0 Y=136X+92.8 0.9992 2.5
2,3,5-Tcp 2.0~50.0 Y=139X+17.1 0.9995 2.5
2,4,5-Tcp 2.0~50.0 Y=153X+117 0.9992 2.5
2,3,4-Tcp 2.0~50.0 Y=146X+37.0 0.9995 2.5
3,4,5-Tcep 2.0~50.0 Y=202X+87.4 0.9999 2.5
2,3,5,6-Tecp 2.0~50.0 Y=98.7X -68.3 0.9991 2.5
2,3.,4,6-Tecp 2.0~50.0 Y=140X-151 0.9993 2.5
2,3,4,5-Tecp 2.0~50.0 Y=156X-68.2 0.9995 2.5
PCP 2.0~50.0 Y=103X-114 0.9999 2.5
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x4 BEEMEYE(N=6)

Table4 The precisionsand recoveries (n=6)

(ng/kg)
(%) RSD(%) (%) RSD(%) (%) RSD(%)

2.5 86.9 4.81 87.0 4.90 87.0 3.91

2,4,6-Tcp 12.5 91.5 4.51 99.5 4.11 86.6 4.51

62.5 95.0 3.31 101.7 2.90 97.1 4.20

2.5 87.1 4.01 86.1 4.17 89.1 4.07

2,3,6-Tcp 12.5 90.0 3.47 97.5 4.20 91.9 3.75

62.5 96.3 4.08 96.2 3.55 923 4.70

2.5 90.5 3.15 85.4 4.05 85.7 4.11

2,3,5-Tcp 12.5 97.2 3.02 91.1 3.13 933 4.07

62.5 94.3 231 93.7 4.32 89.2 4.09

2.5 88.7 4.90 87.9 4.01 91.5 3.18

2,4,5-Tcp 12.5 96.0 4.43 92.0 4.75 89.7 4.07

62.5 101.3 3.71 98.2 3.20 100.2 4.11

2.5 90.2 4.00 87.5 4.51 85.1 4.38

2,3,4-Tcp 12.5 89.5 3.41 97.4 3.47 89.2 3.92

62.5 94.7 3.59 102.2 3.11 95.1 4.07

2.5 90.7 4.15 85.7 4.50 90.2 3.97

3,4,5-Tcp 12.5 95.3 3.41 90.6 4.61 95.5 4.04

62.5 103.1 2.70 94.1 2.66 102.3 4.01

2.5 86.2 3.92 86.5 4.71 88.3 3.55

2,3,5,6-Tecp 12.5 91.7 3.51 96.0 4.10 87.2 3.90

62.5 96.9 2.40 101.9 3.15 101.7 1.92

2.5 87.3 4.51 85.1 4.02 92.1 3.70

2,3,4,6-Tecp 12.5 91.7 4.49 91.1 4.19 89.9 4.51

62.5 93.9 4.47 91.7 3.72 104.5 2.68

2.5 89.0 4.81 89.7 4.77 90.0 3.71

2,3,4,5-Tecp 12.5 99.2 4.24 96.0 4.19 89.5 2.55

62.5 104.0 3.01 101.8 4.20 95.1 3.77

2.5 90.1 3.95 86.0 4.70 93.7 3.17

PCP 12.5 93.7 3.31 94.7 3.52 96.0 4.16

62.5 102.0 2.70 103.8 1.99 101.2 1.86
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