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Analysis of Alkylphenols and Bisphenol A in Environmental Water
by Solid Phase Disk Extraction

Kumiko YAGUCHI®, Toshinari SUZUKI™ and Kazuo YASUDA™

A method for the simultaneous determination of alkylphenols and bisphenol A as endocrine disrupting chemicals was

established.

The concentration by solid phase extraction (SPE) and determination by gas chromatography-mass spectrometry

(GC/MS) was examined for them. Shapes of chromatogram peaks in these compounds detected by GC/MS were improved

by trimethyl siliyl derivatization. The instrument detection limit of GC/MS was 0.003-0.006 ng, which depended on these

chemicals. Recovery rates for two types of SPE disks and two types of SPE cartridges were examined. SDB-XD, a kind

of SPE disks with divinylbenzene polymer was better than the others in recovery and swiftness . The recovery rate of each

compound in well water using SDB-XD was above 70 %, and the coefficient of variation was less than 19 %.

Keywords: D00 O00OO0OO alkylphenols,JO0O0OODOOA bisphenol ADOOOOOOOOQO disk type
solid phase extractionO D O OO0 OO0 O0OO0OOO/00000G/MSOODOODOODOODOO

trimethylsilylation
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Table 1. Detection Limits of the Instrument and the Correlation Coefficient of

the Calibration Curve for Alkylphenols and Bisphenol A

M onitor ion (m /z )

Correlation coefficient of

No Compound Detection limit" the calibration curve
Quantification Confirmation (ng) (0.06 ng-1.0ng)
1 4-ethylphenol 179 194 0.004 0.9959
2 4-propylphenol 179 208 0.005 0.9961
3 4-tert-butylphenol *? 207 222 0.004 0.9962
4 4-sec -butylphenol 193 222 0.004 0.9963
5 4-n -butylphenol 179 222 0.004 0.9959
6 4-tert-pentylphenol 207 236 0.004 0.9959
7 4-n -pentylphenol * 179 236 0.003 0.9959
8 4-n -hexylphenol * 179 250 0.004 0.9960
9 4-tert-octylphenol * 207 278 0.005 0.9961
10 4-n -heptylphenol * 179 264 0.004 0.9956
11 4-nonylphenol * 221 179 0.004 0.9965
12 4-n -octylphenol * 179 278 0.004 0.9965
13 bisphenol A * 357 372 0.006 0.9975
1) Detection Limit=3c , n=5

2) * : Compounds were listed as EDCs by M inistry of the environment.
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Fig.1l. GC/MS-SIM Chromatograms of TMS Derivatives of Alkylephenols and Bisphenol A

* Number expressed compounds which were numbered in Table 1.
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Table 2. Effect of Elution Solvents® on Recovery
by the Disk Type Solid Phase Extraction

Recovery (%)

Compoundz) 1 2 3 4
4-ethylphenol 70 110 101 102
4-propylphenol 69 104 95 76
4-tert -butylphenol 73 104 96 72
4-sec -butylphenol 71 104 95 69
4-n -butylphenol 71 104 94 65
4-tert-pentylphenol 73 103 94 67
4-n -pentylphenol 72 105 92 62
4-n -hexylphenol 73 102 91 62
4-tert-octylphenol 73 102 91 68
4-n -heptylphenol 75 101 90 63
4-nonylphenol 76 102 90 70
4-n -octylphenol 74 103 90 63
bisphenol A 78 91 96 75

1) Elution solvents

1: Dichloromethane, 5mL

2: Dichloromethane : Acetone (6:1), SmL

3: Acetone, 1 mL - Dichloromethane, 8 mL

4: Acetone, 1 mL - Dichloromethane, 6 mL - Hexane, 2 mL
2) Each compound was spiked to Ippb in 500 mL pure water.
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Table 3. Recovery of Alkylphenols and BisphenplA by Disk Type Solid Extraction SDB-XD

Mean of recovery, % ( Coefficient of variation , %)

Compound R
Pure water (n=4) Well water (n=5) River water (n=5)
4 -ethylphenol 78 (8) 78 (13) 67 (6)
4 -propylphenol 77 (8) 76 (12) 70 (5)
4—tert—buty1phenol*2) 77 () 74 (12) 68 (5)
4 -sec -butylphenol 76 (8) 76 (12) 67 (5
4 -n -butylphenol 79 (8) 79 (12) 71 4
4 -tert -pentylphenol 77 (8) 76 (9) 63 (5)
4 -n -pentylphenol * 79 (8) 85 (13) 74 (5)
4 -n -hexylphenol * 81 (8) 83 (13) 75 (5
4 -tert -octylphenol * 77 (8) 78 (12) 74 (6)
4 -n -heptylphenol * 8 (7) 81 (14) 80 (5
4 -nonylphenol * 85 (7) 113 (19) 87 (14)
4 -n -octylphenol * 79 (7) 79 (13) 74 (7)
bisphenol A * 86 (8) 78 (16) 71 (13)

1) Each compounds was spiked to 0.1 ppb in each water.

2) * :Compounds were listed as EDCs by Ministry of the environment.

Table 4. Recovery and Coefficient of Variation on Alkylphenols and Bisphenol A

by Each Extraction Method ( % )

Disk type solid Cartridge type solid SolvenF 2)
__extraction
Compound SDB-XD 18DSK PS-2 C18

(n=4) (n=4) (n=4) (n=5) (n=5)

4-ethylphenol 782 (8)" 9 (8) 79 (5) 26 (2) 62 (11)
4-propylphenol 77 (8) 46 (8) 77 (6) 76 (4) 82 (11)
4-tert-butylphenol 77 (8) 2 (7 75 (6) 9% (2) 86 (10)
4-sec -butylphenol 76 (8) 75 (8) 78 (6) 104 (2) 85 (10)
4-n -butylphenol 79 (8) 78 (9) 82 (6) 106 (2) 85 (10)
4-tert-pentylphenol 77 (8) 77 (8) 81 (5) 103 (2) 84 (10)
4-n -pentylphenol 79 (8) 83 (11) 87 (6) 106 (1) 85 (10)
4-n -hexylphenol 81 (8) 85 (12) 87 (5) 103 (1) 86 (11)
4-n -heptylphenol 83 (7) 89 (12) 85 (5) 99 (2) 87 (11)
4-tert-octylphenol 77 (8) 83 (12) 79 (4) 93 (1) 87 (10)
4-n-octylphenol 79 (7) 89 (12) 74 (3) 88 (2) 88 (11)
4-nonylphenol 85 (7) 74 (48) 77 (5) 87 (8) 90 (12)
bisphenol A 86 (8) 90 (18) 101 (6) 89 (2) 77 (9)

1) Each compounds was spiked to 0.1 ppb in pure water.

2) Solvent is dichloromethane.

3) Mean of recovery

4) Coefficient of variation
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