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Abstract : The purpose on this study was to develop a new improved chromatographic
method for determination of trace phenols from environmental waste water. The research
was carried out with selected 8 phenols, and solid -phase extraction was employed as sample
pretreatment method. The coupling of XAD-4 and Dowex 1Xx8 resin as preconcentration
column increased the selectivities toward interferences coexisted in matrix. Automation was
accomplished with on-line process of pretreatment and HPLC system. After elution of sam-
ple through XAD-4 column, phenols were adsorbed by dispersion force, then displaced from
it by ACN basified, simultaneously and selectively readsorbed via anion exchange on Dowex
1x8. Dowex 1X8 column was washed by water. Phenols readsorbed were removed from
Dowex 1 X8 column by a minimum volumn of methanol containing HCL. Each pretreatment
step was connected by switching valves and the eluate was directly on-line injected to ob-
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tain fast and reliable results into the HPLC. Recovery of phenols was greater than 90%. To
examine utility of this method, analysis of phenols from laboratory waste water sample
which was added some organic pollutants to find with phenols on environmental waste wat-

er were also accomplished without their interference effects.
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Fig. 1. The schematic diagram of an on-line pretreatment system.

A : loading of water sample on C1 and desorption of phenols from Cl : B : readsorption of phenols on

C2 and put eluate in loop

C1 : concentration column : C2 : isolation column : C3

. empty column : P.P : peristaltic pump : W :

water sample : S; : desorption solvent(from Cl) : 8z : desorption solvent(from (2) : D : detector : V1.,

Vo : switching valve : T : “T” three way valve.
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Table 1. Recoveries of Phenols® by Using Different XAD Resine

% Recovery +8D°

Compound
XAD-2 XAD-4 XAD-2+XAD-4(1:1)
Phenol 63.4(+0.6) 92.4(+1.0) 92.1(£0.6)
p - nitrophenol 92.8(£3.5) 94.5(+1.7) 91.4(£0.8)
o- nitrophenol 101.2¢ £3.2) 96.8(+1.1) 90.6( +1.8)
2, 4 - dimethylphenol 92.4(+1.2) 95.3( £1.6) 86.8(+1.3)
4 - chloro - m- phenol 90.9( £ 0.6} 97.1( +1.5) 89.1(+0.9)
4, & - dinitro -0 - cresol 100.1( £4.5) 98.8( +0.8) 91.8(+1.7)
2, 4 - dichlorophenol 99.7( £0.7) 93.2(+04) 88.3( +0.2)
2, 4, 6 - trichlorophenol 99.8( £0.4) 94.2( +0.2) 86.6( £0.1)

@ Concentration of compound spiked : 0.5z /25mlL

bsD: Standard deviation calculated from five measurements

u} &= Dowex 1x 8o thA] FaHA|2 o 3 8k-& 7]~
ofolek gl XAD-4 Aol wratgefr} 55
cole @R ARl FaA v]AE A% o
o}lB. 7] glal wlErE(MeOH)3} ol EL1E™ (ACN)
& AEEs o Hesd Bokch MeOHS] 7
2 ACNHCl 344g0] 10~40% 7t anE| g = o)s=
Sol & g2 7} 7} A= 2b47] 9} MeQHR}S| 4
Aol 2§ AdH R #HFFols
ofl 2k 8] F2hE] A —?:6}71 o Felch.
ulzis] A#el 4 NaOHR pHE 2T AC

g3 gv) 2 sto] XAD-42%E AsHE 23t *lfi"
v, o|d watgv]e] #3) Smle|i NaOH2| 43
T E w#ste] 90% ACN & #Ashedch
Dowex 1x80|| th#t sfERe| E&T BH s/
| olemalEalel iy Fae ol 2udh xﬁ‘i}
) ol S o8] o] Fox Bk o] LT 2 4
23 fr)goje] kg vk Alde] el
Fx)o g el & A5 Dowex
x 8ol thet AlsF-ol B2 FH2 w8 AE A
g Aok fababel, Aol o) Aldade) A 7%
o+ & o] &anghell o8 sl vt F A

E 2o M #lEHFE Dowex 1><8°ﬂ Mefzrlo
F2421717] $1e) ool & OH
o] F WrhEel HES sttt ol &AL
AxFel F3He pHel Folx A Re] pHYY sl
o pioel w2 4w 2 Al Aol LE

v} als]

5o o] Lkl

o

[e]

g S !

]
go] e}

—_

2 u}lpar o] &%k

o] 2t313] FAH) qeli] XAD-4 Ayl A2 bzt
fufl 3= pHE 12582 23 3tgich

Dowex 1x8 H&ol o] ehal gz sEgol-2 8
¥} o] &arstEl Aol Egsle] s & eln u]
& Ao FAEAR Fof U= AEFE Y ’?Jr*l
7171 218l /7189 E Agsol gk A M &
2} 7] 8] E MeOHE Alelalq o]-& w8ty th,}]o)
LR }u*ﬁ&)liﬁw b o] 2 Cl17 & dde)
3172k HC1E 371tk MeOH £ Wlol A HC19] 55
2 #AA ] g &4 HCle FX7}F 0.26Mell A 0,
SOMe.2 ZFrhlE W B4E2 Fri ot LM i

1(:) } //
t

60

50

Recovery(%)

40
30 .
20 T
10+

ok

o1 02 03 04 05 06 07
Volume of 0.5M HCI(mL)

Fig. 2. Elution curve for phenols from Dowex 1x8 col-

umi.
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Tuble 2. Effects of Sample® Volumes on the Recoveries of Phenols®

% Recovery + SD°

- Compound
25mL. 250mL 500mL
Phenol 924(£1.0) 65.5( £0.4) 41.2(+0.3)
b -nitrophenol 9M45(+1.7) 86.8( +£2.3) 79.0(+1.1)
0-nitrophenol 9%6.8( £1.1) 94.8(£2.5) 84.2(+0.9)
2, 4 - dimethylphenol 95.3(+1.6) 84.4(£0.9) 80.2(+0.8)
4 - chloro - m- phenol 97.1(+1.5) 84.3(+0.1) 82.0( +0.7)
4, 6-dinitro - 0 - cresol 98.8( £0.8) 88.0(+0.9) 89.7(+1.1)
2, 4 - dichlorophenol 93.2( £0.4) 84.8(+0.5) 86.6( +0.3)
2, 4, 6 - trichlorophenol 94.2(+0.2) 93.9( +0.3) 88.0(+0.2)
Rave' 95.7(+1.8) 88.1(£4.1) 84.2(£3.7)

a4 Amount of compound spiked : 0.5.¢

bQD) : Standard deviation calculated from five measurements

¢Ryve : Average recovery of 7 phenols(except phenol)
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Fig. 3. Chromatogram of 8 phenols.
Methanol / Acetonitrile / Water : 8 / 22 / 50
(pH 3)
Peak ID, 1: Phenol : 2 : p-Nitrophenol : 3 : o-

Nitrophenol : 4 : 2, 4-Dimethylphenol : 5 : 4-
Chloro-m-cresol : 6 : 4, 6-Dinitro-o-cresol : 7 : 2,
4-Dichlorophenol : 8 : 2, 4, 6-Trichlorophenol.
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Fig. 4 Chromatogram of the standard sample.
The sample contains 8 phenols and 8 interfering
compounds Peak ID, A:Aniline:P:Phenylene-
acid : NB : Nitroben-
zene : BS : Benezene sulfonic acid : C : Chlor-
obenzene : T : Toluene : N : Naphthalene.
Peak numbers refer to Fig. 3.

diamine : BA : Benzoic

Fig. 5. Chromatogram of eluate after desorption from
Dowex 1x8 column by 0.3mL of methanol containing
0.5M HCl.

BA ! Benzoic acid : Peak ID refer to Fig. 4.
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