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Determination of Trace Phenol Compounds Using Gas
Chromatography-Mass Spectrometry Coupled with
Tenax Adsorption Tube for Enrichment of Air Samples

YANG Lili HU Enyu MU Yingfeng JI Ying

Nanjing Environment Monitoring Center Nanjing 210013 China

Abstract A novel determination method for trace of seven phenol compounds in air samples
has been established. They were collected with Tenax adsorption tube 180 mm x 60 mm glass
tube packed with 150 mg Tenax 40 -60 mesh and desorbed with methanol. Five microlitres
of naphthalene-D, internal standard solution was added to the eluate. One microlitre of the
mixture solution was injected into an HP-5MS capillary column 30 m x0.25 mm x 0.25 pm
and determined by gas chromatography-mass spectrometry with selected ion monitoring GC-
MS/SIM . The selected ions were m/z 94 95 66 108 107 77 90 122 121 107 and 136.
The quantitative ions m/z 94 for phenol m/z 108 for cresol m/z 122 for xylenol and m/z 136
for internal standard were selected. The average recoveries of phenol compounds spiked at
the levels of 0.25 1.00 5.00 ng ranged from 92.4% to 102% and the relative standard devia-
tions were less than 4. 8%. When the air sample volume was 10 L. the detection limits were less
than 0. 001 mg/m’. Good linearities were observed in the range from 0. 05 to 20. 0 mg/L. The
method is simple fast sensitive and accurate for the determination of phenol compounds in air
samples.

Key words Tenax adsorption tube gas chromatography-mass spectrometry GC-MS  phenol

compounds air sample

2006-05-28
Tel 025 83705525 E-mail yllyj@ 126. com.
2006 57



1 Tenax 49.
1.0 g/L
1.2
8 C/mi
% 60 C 1 min ",150 ©
2 min 230 C
99. 999% 1.0 mL/min
5:1 1.0 pL 280
C 150 € 70 eV
230 C 4 min
6
2~3
. -D, m/z 136
) 1 1

EPA TO-1°
Tenax
- GC-MS
EPA TO-8 "
Tenax
- GC-MS/SIM
1
1.1
6890-59731 -
HP-5MS 30
m x 0.25 mm x 0.25 pum Tenax 180
mm x 60 mm 150 mg 40 ~60  Tenax
2 6- 2 4-
3 5- 3 4- 99%
-D, 99% ChemService
2.00 g/L 4
C 50.0

mg/L

1
Table 1 SIM ions and monitoring time windows
for phenol compounds

Time window/ Quantitative Qualitative

Compounds . . .
min ion m/z ions m/z
Phenol 4.00 -6.00 94 94 95 66
0-Cresol p-cresol 6.01 -7.20 108 108 107 77 90
2 6-Xylenol 2 4-
122 121 107
xylenol 3 5-xylenol 7.21 - 122 -
3 4-xylenol
Internal standard 7.21 - 136 136
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Fig. 1 Selected ion monitoring chromatogram
of phenol compounds
1. phenol 2. p-cresol 3. o-cresol 4. 2 6-xylenol 5. 2
4-xylenol 6. 3 5-xylenol 7. internal standard 8. 3 4-xy-
lenol.
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Fig. 2 Mass spectra of a phenol b cresol ¢ xylenol and d internal standard
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Tenax Table 3 Recoveries and precisions of 7 phenol
4 compounds n =5 %
Spiked levels/ g
Compound 0.25 1.00 5.00
recovery RSD recovery RSD recovery RSD
Phenol 102 3.6 101 2.7 99.5 2.2
p-Cresol 95.2 4.1 99.0 2.9 99.0 2.3
2.3 0-Cresol 94.2 3.9 99.1 3.6 98.8 2.7
1 GDX-502 2 6-Xylenol  94.2 3.6 96.9 1.7 97.7 2.1
Tenax 2 4-Xylenol 92.4 4.1 97.8 2.9 96.7 2.9
3 5-Xylenol 94.5 4.8 102 1.7 97.4 2.9
3 4-Xylenol 93.2 4.0 99.7 2.7 96.9 3.5
1 mL 1
3 Tenax 2.6
1.0 mL Tenax 0.05 pg
90% 3
1.5 mL 7 EPA
I mL MDL 7
2.4 S MDL =
Stn—10.99 Uowioo 99%
0.05 n -1 t n
0.10 0.25 0.50 1.00 5.00 20.0 mg/L 7 999% Ly oo =
-Dy 5. 00 mg/L 3.143 3 10
Y 4
x mg/L s ;
n =
2 Table 4 Detection limits of 7 phenol compounds = =7
Added/ Found/ Detection Quantitative
Compound S/ng . .
g ng limit/ pg limit/ g
2 Phenol 0.05 0.051 0.0012 0.0036 0.012
Table 2 Linear correlations of 7 phenol compounds
- - p-Cresol 0.05 0.049 0.0030 0.0091 0.030
Compound Regression equation r o-Cresol 0.05  0.044 0.0040  0.0120 0. 040
Phenol y=0.05152 -0.0011 0.9999 2 6-Xylenol 0.05  0.050 0.0025  0.0074 0.025
p-Cresol y =0.0451x - 0.0056 0.9997 2 4-Xylenol 0.05  0.048 0.0028  0.0084 0.028
o-Cresol y =0.0473x -0.0107 0.9993 3 5-Xylenol 0.05  0.045 0.0043  0.0128 0.043
2 6-Xylenol y=0.0519x -0.0035 0.9999 3 4-Xylenol 0.05  0.047 0.0037  0.0111 0.037
2 4-Xyl 1 =0.04612 -0.0087 0.9991
yieno y v Detection limit = 3S quantitative limit = 10S S standard
3 5-Xylenol y=0.0517x -0.0125 0.9991 deviation
3 4-Xylenol y =0.04532x -0.0169 0.9990
Yy peak area ratio of quantitative ion and internal standard 4 10 L
x mass concentration of the compound mg/L. 3
0.001 mg/m
2.5 300 L
Tenax 1 -
0.25 1.00  5.00 ug 7 8.4 m’
Tenax 0.5 L/min N, 30 2.7
min
20 min
5 3 5 17
3
3 5 1* 9t

0.08 mg/m’
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Table 5 Analytical results of air samples mg/m’ Tenax
Compound Upper drift L ot 3 4t 1.0 mL
control point
Phenol 0.002 0.059 0.039 0.008  0.003
p-Cresol - 0.020 0.008 0.002  0.002
0-Cresol - 0.383 0.058 0.008  0.003
2 6-Xylenol - - - - -
2 4-Xylenol - 0.003 0.002 0.006  0.002
3 5-Xylenol - - - 0.002 -
3 4-Xylenol - - - - - 1 Wei F S. Monitoring Method for Air and Waste Gas. 4th ed.
Total 0.002 0.465 0.107 0.026  0.010 Beijing China Environmental Science Press
- not detected. 4
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