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SUMMARY
Phenol is broadly used as materials, such as a synthetic resin and a surface-active agent. For this reason,
outflow accident of phenol may pollute the source for drinking water. Moreover, phenol produces chlorinated
phenols which possess the offensive taste and odor, or which is possibly carcinogenic to human by the reaction
with chlorine used in water treatment.
The multi-component simultaneous analysis of phenol and chlorinated phenols in water by GC/MS was
established for safety reservation of tap water and monitoring at leakage of phenol.
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Table1l Target compounds used in this study

Compounds Molecular Formula  Molecular Weight ~ CAS-No
Phenol C6H60 941 108-95-2
o-cresol C7H80 108.1 95-48-7
m-cresol C7H80 108.1 108-39-4
p-cresol C7H80 108.1 106-44-5
2-chlorophenol C6H5CIO 1285 95-57-8
3-chlorophenol C6H5CIO 1285 108-43-0
4-chlorophenol C6H5CIO 1285 106-48-9
2,3-dichlorophenl C6H4CI20 163.0 576-24-9
24-dichlorophenol C6H4CI20 163.0 120-83-2
2,5-dichlorophenol C6H4CI20 163.0 583-78-8
2,6-dichlorophenol C6H4CI20 163.0 87-65-0
34-dichlorophenol C6H4CI20 163.0 95-77-2
3,5-dichlorophenol C6H4CI20 163.0 591-35-5
2,3,6-trichlorophenol C6H3CI30 1974 933-75-5
2,4,5-trichlorophenol C6H3CI30 1974 95-95-4
2,4,6-trichlorophenol C6H3CI30 1974 88-06-2
§i3'4'6'tetracmomphe” C6H2CI40 2319 58-90-2

C6HCI50 266.3 87-86-5
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Table2 GC/MS Operation Conditions
GC
Splitless Injection, Injection Volume: 2 |
Injection Temp.: 200
Oven Temp.. 50 (3min)-10 /min—- 220
Carrier Gas: Helium, 8psi
Column: DB- 1 (Film thickness; 0.1y m, L;30m, ID, 0.25mm)
Column: DB- 5 (Film thickness; 0.1y m, L;30m, ID, 0.25mm)
Column: DB-17 (Film thickness; 0.154 m, L;30m, I.D.; 0.25mm)
MS
Mode: El

lon Source Temp.: 180
Transferline Temp.: 280
lonization Volt: 70eV
Mass Range: 50-450(m/z)
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Table 3 Variation of retention time of phenolic compounds on three type columns

No Compounds Mass(m/z) DB- DB- DB-17
1 Phenol 94 5.65 572 7.84
2  2-chlorophenol 128, 130, 100 5.68 5.82 7.75
3 o-cresol 108, 107, 79 7.02 712 9.18
4 m- or p-cresol 107, 108 742 755 952
5  24-dichlorophenol 162, 164, 63 8.90 9.10 11.24
6  25-dichlorophenol 162, 164, 63 8.96 9.16 11.18
7 2,3-dichlorophenl 162, 164, 126 9.03 9.27 1146
8  2,6-dichlorophenol 162, 164, 63 942 9.68 11.96
9  4-chlorophenol 128, 65, 130 951 9.68 12.03
10  3-chlorophenol 128, 65, 130 9.54 9.68 11.83
11 246-trichlorophenol 198, 196, 97 11.75 12.02 14.07
12 2,45-trichlorophenol 196, 198, 97 11.85 12.08 14.40
13 2,3,6-trichlorophenol 198, 196, 97 12.16 12.44 14.82
14 3,5-dichlorophenol 162, 164, 99 12.46 12.63 14.59
15 3/4-dichlorophenol 162, 164, 99 12.71 12.94 15.42
16  2,3/4,6-tetrachlorophenol 230, 232, 234 14.41 14.69 17.11
17  Pentachlorophenol 264, 266, 268 16.78 17.06 19.72
DB-1: 100%Dimethylpolysiloxane, Film thickness; 0.1i m , L;30m, I.D.; 0.25mm
DB-5: (5%-Phenyl)-methylpolysiloxane, Film thickness; 0.1i m , L;30m, I.D.; 0.25mm
DB-17: (50%-Phenyl)-methylpolysiloxane, Film thickness; 0.151 m , L;30m, I.D.; 0.25mm
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Fig.2 Typical selected ton monitoring (SIM) chromatogram of 18 phenolic compounds at the individual level of 2. 5mg.~L
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Table 4 Various parameters of phenolic compounds
Compounds RE. CC. DR. QL.
W 7)) W 7))
(1) phenal y=641x-4037 0.999 5-100 001
(2) 2-chlorophenol y=661x-3646 0.999 5-100 0.01
(3) o-cresol y=1004x-5262 0.999 5-100 0.01
(4) m-cresol + p-cresol y=2142x-9854 0.997 1-100 001
('5) 2,4-dichlorophenol y=541x-3319 0.998 5-100 001
( 6) 2,5-dichlorophenol y=59.6x"%¢ 0.996 5-100 001
(7) 2,3-dichlorophenol y=886x-5307 0.999 5-100 0.01
( 8) 2,6-dichlorophenol y=853x-6486 0.995 5-100 0.08
(9) 4-chlorophenol y=602x-1205 0.996 1-50 0.02
( 10) 3-chlorophenol y=757x-3417 0.994 1-100 0.02
(11) 2,4,6-trichlorophenol y=375x-4569 0.994 10-100 0.02
( 12) 2,4,5-trichlorophenol y=39.1x-48%8 0.999 10-100 0.03
( 13) 2,3,6-trichlorophenol y=830x-4678 0.999 10-100 0.02
( 14) 3,5-dichlorophenol y=294x-286 1.000 10-100 0.03
( 15) 3,4-dichlorophenol y=243x+20% 0.996 10-100 0.03
( 16) 2,3,4,6-tetrachlorophenol y=69x*2404 0.997 10-100 0.04
( 17) pentachlorophenol y=9.80x1434 0.993 10-100 0.17
R.E.. Regression Equation, C.C: Correlation Coefficient, D.R.: Determination Range, Q.L.. Quantitation Limits
Table 5 Recoveries of phenolic compounds spiked to three types of water at two concentration levels
Sample Distilled water Tap water Raw water
Compounds 5u g/L(RCV)  05u g/L(RCV) 5u g/L(RCV)  05u g/L(R.CV) 5u g/L(RCV) 05p ¢/L(RCV)
Phenol 977, 32 884, 53 877, 61 864, 55 882, 41 837, 36
2-chlorophenol 100.1, 1.5 933, 44 941, 62 875, 75 937, 22 869, 10
o-cresol 783, 23 719, 23 76.0, 22 745, 70 704, 90 657, 50
m-cresol + p-cresol 726, 30 69.2, 23 753, 6.7 761, 6.7 675,105 614, 40
2,4~dichlorophenol 959, 7.3 788, 50 977, 46 879, 63 954, 82 1059, 3.8
2,5-dichlorophenol 106.5, 4.5 874, 50 1004, 5.9 103.1, 74 725, 79 1035, 6.8
2,3-dichlorophenl 978, 24 882, 19 942, 31 1015, 9.2 868, 38 9.1, 82
2,6-dichlorophenol 948, 22 849, 22 975, 49 104.8, 7.6 917,100 895, 70
4-chlorophenol 100.7, 6.1 729, 67 851, 16 799, 71 815, 49 740, 44
3-chlorophenol 720, 33 761, 78 808, 82 739,129 759, 29 745, 40
2,4,6-trichlorophenol 1026, 5.0 916, 11 1094, 2.9 105.8, 2.3 840, 55 1119, 87
2,4,5-trichlorophenol 1004, 3.1 972, 34 1021, 11 984, 6.7 86.1, 53 100.2, 4.8
2,3,6-trichlorophenol 991, 23 987, 24 999, 19 1035, 5.8 840, 59 103.2, 85
3,5-dichlorophenol 1029, 5.9 981, 33 103.1, 24 104.9, 6.9 849, 40 104.8, 2.0
3,4-dichlorophenol 1039, 6.3 66.7, 38 900, 50 79.0, 110 844, 39 974, 97
2,34,6-tetrachlorophenol 105.8, 1.9 1128, 1.3 1152, 1.7 104.3, 3.8 906, 96 1059, 4.3
Pentachlorophenol 100.1, 4.8 1044, 74 1109, 4.7 1096, 1.2 104.0, 3.9 1075, 3.2

R.: recovery(%),

CV.: coefficient of variation(%), n=3

D.W.: pH7.0, SS<Img/L, T.W.:pH6.9, SS<1mg/L, R.W. pH7.1, SS1.3mg/L
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