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Solid Phase Extract Methods of Phenols in Water

LI Juan WANG Hui
( Jiangsu Environmental Monitoring Center NanlJing Jiangsu 210036 China)

Abstract: Solid phase extraction process of the phenol chlorinated phenol methyl phenol nitro phenol and
other phenolic compounds were studied. HLB column was selected from the different types of solid phase extrac—
tion column to use for a variety of phenolic compounds in water extraction. Test selected dichloromethane / ethyl
acetate mixed solution ( volume ratio: 1:1 ) as solid phase exiraction solvent identified 10 mL/min ~
20 mL/min applicable sample flow and 1 mL/min ~3 mL/min eluent flow range. Then we achieved the satisfac—
tory extraction recovery of 69.8% ~120% in the synchronous determination of 14 different phenols in water in—
cluding the low boiling point of phenol chlorinated phenols and more difficultly extracted methyl and nitro phe—
nols.
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Table 1~ SPE extraction recovery of phenolic compounds in water using different columns”
1%
Cig HLB Florisil Strata — X
4.6 4.2 84.3 93.7 1.0 1.1 97.5 106
2 - 5.8 6.2 103 90.2 1.3 1.5 101 92.7
4 - 5.2 6.4 91.6 87.6 1.1 1.6 98.6 91.8
58.3 62.0 107 96.6 56.4 65.1 106 98.8
2 4- 50.1 55.9 106 96.0 15.8 19.7 111 109
26- 30.4 33.1 109 97.6 17.2 22.1 112 101
246- 72.0 87.0 114 97.5 43.1 57.3 107 102
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/%
Cig HLB Florisil Strata — X
245- 71.6 86.3 82.9 77.4 37.9 47.4 111 104
2346- 63.3 79.0 107 94.1 52.0 66. 1 103 97.5
4 - 46.9 53.9 91.8 81.1 6.2 6.2 104 113
2 - 5.7 6.1 81.6 84.3 1.2 1.2 104 95.7
3 - 4.9 5.2 100 89.7 1.3 1.7 107 97.7
4-
24- 22.6 25.2 103 84.6 2.9 4.5 93.1 83.8
@3 - 4- .
Cig Florisil Strata — X
58.3% ~87.0% 37.9% ~66.1% 2.2
. HLB N /
Strata — X 14 ( 1:1) /
77.4% ~114% ( 4:1)3
83.8% ~113% - HLB 2,
Table 2 SPE extraction recovery of phenolic compounds in water using different elute solvents”
/%
1 2
30.1 16.2 90.1 98.3 80.2 85.1
2 - 85.7 73.7 86.6 92.2 71.3 79.6
4 - 92.7 83.9 94.6 91.3 82.6 75.6
47.0 34.0 82.3 94.0 76.0 75.9
24— 32.5 12.8 102 106 91.6 90.4
2 6- 80.0 86.1 93.7 99.7 88.3 85.8
246- 78.1 86.4 84.7 89.7 68.9 77.6
245- 54.1 57.0 82.1 79.7 64.3 69.2
2346- 69.0 67.7 86.9 97.7 86.6 82.9
4 - 87.0 80.4 110 108 85.9 85.0
2 - 70.8 66.4 82.9 92.3 74.8 78.6
3 - 71.4 51.5 92.5 94.6 84.7 91.5
4-
2 4 - 77.2 81.8 96.6 102 86.3 84.8
@ 1 2 1:1  4:1 / °
14 1.0 mL 50% pH 1.40
12. 8%
; / 3.
1:1
79.7% ~110% o 2346-
/ ( 0;
1:1) o
2.3 79.5% ~109% .
250 mL
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3 2.4
Table 3  Comparison of SPE extraction recovery 5 mL/min-10 mL/min~20 mL/min
in neutral and acidic sample 5 mL/min
[% 10 mL/min
98. 1 98.4 108 109 20 mL/min °
2- 67.0 68.6 89.1 98.9 I mL/min 3 mL/min
4 - 68.1 58.9 90.2 93.7 4.
0.1 0.3 93.1 91.5
24— 71.9 63.8 102 106
26— 0.3 0.2 87.7 91.1 o
246- 31.8 21.0 99.3 97.6 10 ml/min ~20 mL/min
245- 21.7 18.0 86.2 84.1 . .
2346- 0.3 0.2 97.7 91.1 1 mL/min ~3 mL/min
4- 3.8 4.7 83.9 87.4 14
2 - 84.2 86.0 86.1 79.5 69.8% ~120% .
3 - 88.9 87.3 99.8 107
4 -
2 4- 88.2 87.9 88.5 98.1
4

Table 4 Comparison of SPE extraction recovery in different applicable sample flow and elute flow

/%

20 mL/min 10 mL/min 5 mL/min

1 mL/min 3 mL/min 1 mL/min 3 mL/min 1 mL/min 3 mL/min

100 118 113 113 107 112

2 - 101 117 104 106 100 103
4 - 99.1 104 102 101 96.4 95.9

90.8 109 91.5 96.0 97.4 105

2 4- 101 113 98.6 110 106 107

2 6- 98.6 120 108 109 105 111

246- 84.4 107 86.6 95.0 98.0 107
245- 74.2 72.6 69.8 73.1 72.3 74.7

2346- 95.0 109 91.6 101 98.5 105
4 - 90.3 102 98.2 95.3 94.7 95.9

2 - 85.5 86.1 103 106 98.0 106
3- 87.3 104 96.8 100 87.4 95.2

4 -
2 4 - 85.2 93.0 89.5 82.0 85.6 97.6
3
14
69.8% ~120% -
1 J .
2011 23(S0):70 -77.
2 -
J . 2010 22(1):49
HLB . N -51.
( 52 )
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