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Currently in Korea, standard operating procedure for the analyses of phenolic compounds in water is
the spectrometric comparison of colors developed by 4-amino antipyrin with phenolic compounds. It is
however that this method cannot identify individual compound and that some phenolic compounds do
not react with 4-amino antipyrin. Spectrometric determinations of phenolic compounds were compared
with chromatographic analyses of gas chromatography (GC) and high pressure liquid chromatography
(HPLC) of various phenolic compounds. Individual phenolic compounds could be determined by both
chromatographic methods but HPLC methods were more precise with lower detection levels in general.
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Table 1. Color reaction rate of phenolic compounds (in percent, phenol = 100)®

Phenols color reaction Phenols color reaction

rate rate
o - Cresol 86 m -~ Aminophenol 38
m - Cresol 76 o - Allylphenol 38
p - Cresol 2 p - Allylphenol 37
o - Chlorophenol 86 Quinophenol(Oxine) 35
m - Chlorophenol 63 p - Hydroxy benzoic acid 33
p - Chlorophenol 45 2.3 - Dichlorophenol 25
o - Methoxyphenol 57 2.4 - Dichlorophenol 23
m - Methoxyphenol 34 2.5 - Dichlorophenol 19
p - Methoxyphenol 50 2.6 - Dichlorophenol 32
o - Aminophenol 40
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® Oven Temp.: 60T — 200C

(5min) (8C/min) (lmin)

@ Split ratio: 20:1

® Carrler gas : Nitrogen

® Flow rate : 1.2 cc/min (make up : 25¢n/sec)
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(® Pressure / Temp. : 1440 / Ambient
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Table 2. comparison of Precision (x +SD) between Methods of Phenol Analysts (unit : mg/1)

Conc. Spectrophotometer Gas Liquid
(mg/ 4) Direct Extraction Chromatography Chromatography
5.000 4.897+0.006 - 4.499+0.519 4.951£0.050
3.000 - - 2.988*0.016 -
1.000 0.896+0.074 - 1.026%=0.033 1.004+0.006
0.500 0.444%0.017 0.487+0.010 0.636=0.016 0.496%0.012
0.250 - 0.223+0.001 - -
0.100 - - 0.069+0.008 -
0.025 - 0.037£0.003 ND 0.025%0.010
0.010 - ND ND 0.010%0.002
ND : not detected
KSP - Direct Sppm LC Spm LC Sppm
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Fig. 1. (a,b,c) Control chart of Recovery for the Analyses as Phenol 5ppm.
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Fig. 2. (a,b,c,d) Control chart of Recovery for the Analyses as Phenol 0.5ppm.
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Fig. 3. (a,b,c,d) Calibration curve and Method detaction level for the Phenol.
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Table 3. Comparison of Relative Error between Phenols analytical methods (unit : mg/1)

Con. Spectrophotometer Gas Liquid
(mg/ ) Direct Extraction Chromatography Chromatography
5.000 2.1 - 10.0 1.0
3.000 - - 0.4 -
1.000 10.4 - 2.6 0.4
0.500 11.1 2.6 27.1 0.8
0.250 - 10.7 - -
0.100 - - 31.3 -
0.025 - 47.9 ND 0.4
0.001 - ND ND 2.5
ND : not detected
Table 4. Statistical Comparison and MDL for the analyses of Phenol
Method Linear Regression R? Slope Starnldz?rd MDL"”
Deviation

KSP

. Y = 0.1273X + 0.009 0.9964 0.128 0.0120 0.2828
~Direct
KSP

Y = 1.9499X + 0.0074 0.9958 1.950 0.0054 0.0083

-Extract.
GC Y = 1072.959X + 180.738 0.9991 1072.959 8.5868 0.0240
LC Y = 68468.672X + 4489.615 0.9999 68468.672 63.3158 0.0028

* KSP @ Korea Standard Procedure

** MDL : Method Detection Level (SD/slope. mg/L)
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