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Monitoring of Alkylphenols and Bisphenol-A in Confluent by using

Gas Chromatography-Mass Spectrometry

Yean Woong You, Jeongae Lee, Hee-Soo Pyo, and Bong Chul Chung?

Bioanalysis and Biotransformation Research Center, Korea Institute of Science and Technology,
39-1 Haweolgok-Dong, Sungbuk-Gu, Seoul 136-791, Korea

Alkylphenols, the degradation products of alkylphenol ethoxylate as surfactants, have raised public concern
due to their environmental and human health effects. The present work is described for the detection of 8 alky-
Iphenols (alkylphenols: t-butylphenol, n-butylphenol, n-pentylphenol, n-hexylphenol, t-octylphenol, n-hep-
tylphenol, nonylphenol, and n-octylphenol) and bisphenol-A in water and dirt sample of Tan-Cheon by gas
chromatography-mass spectrometry (GC-MS). The method involved solid-phase extraction (SPE) with Sep-
Pak C,¢ and subsequent conversion to trimethylsilyl derivatives for sensitive analysis in the selected ion-mon-
itoring (SIM) mode. The practical quantitative limits for SIM of most of the alkylphenols lower than 0.01 ng/
mL (for water) and 0.8 ng/g (for dirt). The SIM responses were linear with the correlation coefficient ranged
from 0.9884 to 0.9981. When applied to samples investigated, the concentrations of t-butylphenol, bisphenol-
A and nonylphenol detected were different in the range of 0.006~96.1 ppb in some samples.

Key words : alkylphenols, bisphenol-A, solid-phase extraction (SPE), gas chromatography-mass spectrometry,
endocrine disrupters
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Fig. 1. Sampling spot.

Table 1. Date of sampling

Date of sapling

water sample dirt sample
1st sampling 2006. 04. 24 2006. 04. 24
2nd sampling 2006. 05. 24 2006. 05. 24
3rd sampling 2006. 06. 20 2006. 06. 20
4th sampling 2006. 07. 25 2006. 07. 25
5th sampling 2006. 08. 18 2006. 08. 18
6th sampling 2006. 09. 11 2006. 09. 11
7th sampling 2006. 10. 09 2006. 10. 09
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Table 2. GC-MS operating parameters for alkylphenols and bisphenol-A

Conditions

Ultra-2 (25 m x 0.25 LD., crosslinked 5% phenylmethyl polysiloxane, film

Column thickness 0.33 pm)
Carrier gas Helium at 0.8 mL/min
Injection port temp. 280°C
GC Injection mode split ratio(1:5), 2 injection

rate (°C/min)

Next temp. (°C) Hold time (min)

. Initial 120 2
Oven temp. programing
Ramp 1 10 280 0
Ramp 2 25 300 4
Detector temp. 300 °C

Tonization mode

Electron impact (EI)

Electron energy 70 eV
Ion source temp. 250 °C
Analyzer Quadrupole
. Selected Ion Monitoring (SIM
MS Detection mode Solvent delay : 6 min ¢ G
Time (min) Selected ion(m/z)
6 207, 179, 222, 151
SIM 9 164, 179, 160, 162, 236, 179, 221
10.5 207, 179, 250, 235, 263, 278
11.8 179, 188, 221, 278, 160, 179, 184, 193, 249, 263, 264
135 357, 368, 372, 207, 386, 217
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7A9o= m/z 1799] sEshs [(CH,),Si-CoH,CH,]*
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&&o EHFETEYL 7oA 0.005~0.3 ng/mL,
Aol M= 05~30 ng/ge] %= WS 7K, nonyl-
phenolZ =294 0.01~3 ng/mL, A&l 0.5~100
ng/ge] F= WHE A th akylphenols ¥
bisphenol-Adll that 38 A¥e TFHY I F=
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Fig. 2. Total ion chromatogram of alkylphenol and bisphenol-A. Peak identification : 1. t-butylphenol, 2. n-butylphenol, 3.
n-pentylphenol, 4. n-hexylphenol, 5. t-octylphenol, 6. n-heptylphenol, 7. nonylphenol, 8. n-octylphenol, 9.

bisphenol-A-d,4, 10. bisphenol-A

Table 3. Calibration and detection limits of alkylphenols and bisphenol-A in water and dirt sample

Compounds Ton Conc.range y=ax +b PQLs
(m/z) (ngmL, ng/g) a b 2 (ng/mL)
4-t-Butylphenol 207 0.005 - 0.3 0.7774 0.0037 0.9985 0.011
4-n-Butylphenol 179 0.005 - 0.3 1.0945 0.001 0.9979 0.0027
4-n-Pentylphenol 179 0.005 - 0.3 1.6134 -0.006 0.9958 0.0019
4-n-Hexylphenol 179 0.005 - 0.3 1.7953 -0.01 0.9931 0.0034
water  4-t-Octylphenol 207 0.005 - 0.3 2.3264 -0.0091 0.9975 0.031
4-n-Heptylphenol 179 0.005 - 0.3 1.8813 -0.0135 0.9944 0.0020
Nonylphenol 221 05 -3 0.5499 -0.0306 0.9834 0.28
4-n-Octylphenol 179 0.005 - 0.3 1.8821 -0.0077 0.997 0.0029
Bisphenol-A 357 0.005 - 0.3 2.6474 -0.013 0.9962 0.017
4-t-Butylphenol 207 0.5 - 30 0.0393 0.0035 0.9958 0.77
4-n-Butylphenol 179 0.5 - 30 0.0345 -0.0095 0.9979 0.69
4-n-Pentylphenol 179 0.5 - 30 0.039 -0.0081 0.9978 0.58
4-n-Hexylphenol 179 0.5 - 30 0.0438 -0.0086 0.9971 0.80
dirt 4-t-Octylphenol 207 0.5 - 30 0.0534 -0.0122 0.9973 14
4-n-Heptylphenol 179 0.5 - 30 0.0479 -0.0115 0.9981 0.20
Nonylphenol 221 0.5 - 100 0.0111 0.1771 0.9947 7.5
4-n-Octylphenol 179 0.5 - 30 0.0407 -0.0121 0.9975 0.41
Bisphenol-A 357 0.5 - 30 0.0629 0.0398 0.9944 0.33
PQLs : Practical Quantitation Limits
3.3. TE AlE9| &Y k.
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Table 4. Extraction recoveries of alkylphenols and bisphenol-A in water sample(n=3)

Low concentration recoveries

High concentration recoveries

Compounds
Average RSD Average RSD
4-t-Butylphenol 84.8 17.9 89.9 17.3
4-n-Butylphenol 82.3 13.6 79.8 7.6
4-n-Pentylphenol 83.6 9.5 83.0 1.3
4-n-Hexylphenol 95.3 11.1 92.4 5.9
4-t-Octylphenol 91.5 10.8 88.2 5.1
4-n-Heptylphenol 874 9.9 95.6 7.8
Nonylphenol 89.9 11.9 87.8 6.2
4-n-Octylphenol 91.6 11.4 89.5 6.8
Bisphenol-A 93.6 11.6 96.0 5.8
RSD : Relative standard deviation
t—Butylphenol Bisphenol—A Nonylphenol
Kananam sewage Kanznam sewage Kangnam sewage
0.1
0.1
0.0
0
6 10
Sunyznam SeWaEe Sunnnam sewage
0.3 0.3
0.2 0.3
7 0.1 0.3 :
il = 0 0.3 f/
4 5 6 8 10 10

Fig. 3. Distribution of t-butylphenol, nonylphenol, and hisphenol-A in water sample of Tan-Cheon according to before-

sewage (), sewage (B2), and after-sewage (H).
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Fig. 4. Distribution of nonylphenol and bisphenol-A in dirt
sample of Tan-Cheon according to before-sewage
(0), sewage (A), and after-sewage (H).
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