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Fig. 1 Linefilter
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Fig. 2 Effect of diazonium concentration on the di-
azo-coupling reaction

Diazo-coupling reaction: pH 10.5; Zephiramine:
10"*moldm™ %, Ion-association reaction: pH 5;
Phenols: 30 ugdm™?; (a) O: phenol, X: m-
chlorophenol; (b) &: m-cresol; &: o-cresol; []: m-
ethylphenol; M: o-ethylphenol; (c) O: 2,5-xylenol;
@ : 2,3-xylenol
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Fig. 3 Effect of pH on the diazo-coupling reaction

Diazonium  concentration: 10" °moldm™2; Ion-
association reaction: pH 5, Zephiramine: 10™* mol
dm™ ®; Phenols: 30 ugdm*; (a) O: phenol, X:
m-chlorophenol; (b) &: m-cresol; &: o-cresol; :
m-ethylphenol;  Il: o-ethylphenol;  (c) Ot 2,5-
xylenol; 4 2,3-xylenol

HO> LbRLRBEMIPEEZEL VWS n-TF V7 <
J=nE25-FY VL /) - VvESHMTESLATE NN
OREIL 37.5(v/v)%, pH &L 46 THoTz. 414
VREEDBH T ARTHEHGHT S L 2T A0
BEBEBRICHBXY 74 7 3IVE2MZ, ZOBEIL1.6X
107 *moldm™ & L7, RHERIE 8EOT V7 x
J = OBRERBRHF D LTI AT b IVEIE DR H»
5 352nm & U7z,

35 X2TZ2T7 40—
TAVTANE—RICEBEST DAV T IV T 4 NS —
B EHBIARIC L > THEMBPEE LUV PTFE 8%
Bt v 7507408 —DHEIIODNTIE, 0.2
um %AWV & CABERIETEEU BB
THEZORRLZIUL. 05um ZRAVIZEZARE
em® & UTz& & 30 MEE OS5 RET H - /2.

NI | -El ectronic Library Service



The Japan Society for Analytical

Chemi stry

962 ‘ BUNSEKI KAGAKU

0.36

0.24
0.12

I Illlllll Lt erin

0 1l

0.24

0.12

Peak area / a.u.s

1 IIIIHII [N R

0 ERETI|

0.24

0.12

11 II11|II

0 vt
% 40°

Zephiramine / mol dm3

10* 10

Fig. 4 Effect of Zephiramine concentration on the
ion-association reaction

Diazo-coupling reaction: pH 10.5; Diazonium

concentration: 107 ° mol dm™3; Ion-association
reaction: pH 5; Phenols: 30 ugdm™>; (a) O:
phenol; X: m-chlorophenol; (b) &: m-cresol; A:
o-cresol; (c) (J: m-ethylphenol; Il : o-ethylphenol;
& 2,5-xylenol; & 2,3-xylenol
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Fig. 5 Chromatograms of phenol mixture

Conditions: column, TSKgel ODS-120T (4.61i.d.X
250 mm); eluent, 35.7% acetonitorile/62.5% water:

Zephiramine, 1.6X10”*moldm™2; 8X1072 mol
dm™?® acetate buffer, pH 4.6; flow rate, 1cm®
min~'; column temperature, 35°C; UV-detector,

352 nm.
size, 1 cm®; (b) mini-column: phenols, 30 ng cm™3;
sample size, 1 cm®; (c) loop-injection: phenols, 1.5
pg cm °; sample size, 20 mm®; peaks: (1) phenol,
(2) m-cresol, (3) o-cresol, (4) m-chlorophenol, (5) m-
ethylphenol, (6) 2,5-xylenol, (7) 2,3-xylenol, (8) o-
ethylphenol

(a) linefilter: phenols, 30 ng cm ™ *; sample
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Table 1 Comparison of the pre-column concentration methods with 20 mm?® loop-injection.
Linefilter concentration® Mini-column concentration® Loop-injection'
Peak height/ Recovery, Peak height/ Recovery, Peak height/
(Absorbance) % { Absorbance) % (Absorbance)
Phenol 0.0189 116.6 0.0161 99.1 0.0162
m-Cresol 0.0128 70.0 0.0088 48.1 0.0183
0-Cresol 0.0130 759 0.0087 50.8 0.0171
m-Chlorophenol 0.0081 181.4 0.0055 122.7 0.0045
m-Ethylphenol 0.0085 67.1 0.0059 46.7 0.0126
2,5-Xylenol 0.0057 42.7 0.0040 30.3 0.0133
2,3-Xylenol 0.0056 46.4 0.0042 34.8 0.0120
o-Ethylphenol 0.0068 59.6 0.0052 45.2 0.0114

1 Phenols, 30 pg dm™3; sample size, 1 cm®; concentration factor, X50. 1+ Phenols, 1.5 mg dm™3; sample size, 20
3

mm

Table 2 Detection limit and relative standard de-
viation of the linefilter concentration

Table 3 Recovery of phenols from distilled water
and river water by JIS-distillation method

Detection limit'/ RSD'T,
ng dm 3 %
Phenol 40 5.98
m-Cresol 72 1.69
0-Cresol 220 1.69
m-Chlorophenol 185 2.77
m-Ethylphenol 185 4.60
2,5-Xylenol 2000 9.76
2,3-Xylenol 500 9.97
o-Ethylphenol 250 1.83

T S/N=3, t1 n=4

EOMEIRA (S/N=3) ¥ hEh Table 2 IR .
Tz /=D TIE, REKRBOANEETH S 4-
TI/TvFE) vIRAKEEOBRMHEIC LS ER
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MHTTRET H - 12,
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fo. £ I TRAEEIVICHE ORI BIEDIEE % 170,
BFE T DRINERZIT -7, 2 DR 2 Oz 1
T/ = VEDPEENTOREVNI EDBSh o1, R

Recovery, %'

Phenols
Distilled water River water
Phenol 97.1 89.1
m-Cresol 82.4 76.4
0-Cresol 89.2 0.0
m-Chlorophenol 106.8 116.3
m-Ethylphenol 115.4 115.1
2,5-Xylenol 64.6 0.0
2,3-Xylenol 49.3 0.0
o-Ethylphenol 91.2 0.0

T Recoveries were calculated from the slopes of the
standard addition lines for each of the phenols at 0,
10, 20, 30 ug dm™? in sample water based on those
in distilled water, respectively.

D EUE ISR X CZEREKIZ 0, 10, 20, 30 ugdm ™3
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ZhIHEEZOND. AFEICESE 72/ - VEHOHK
HOMEEZT 2 ) = VES O TSR T RS 50
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A new derivatization and preconcentration method for determination of trace
phenols in natural water by HPLC. Jun-ichi IToH, Yukihiro Hirosawa and Masashi
Komata (Department of Chemical System Engineering, Kitami Institute of Technology,
165, Koen-cho, Kitami-shi, Hokkaido 090)

A simple and highly effective pre-column on-line concentration method for determina-
tion of phenols by HPLC was developed. In the first step, phenols in the sample solu-
tion were converted to UV-absorbing derivatives by coupling with 4-sulfoben-
zenediazonium salt at pH 10.5, and ion-associates of the 4-sulfobenzeneazo derivatives
were formed with tetradecyldimethylbenzylammonium-chloride at pH 5.0. The ion-
associates were collected on a PTFE membrane filter (6 mmg, 0.5 um pore size) in a line-
filter placed on a 6-way injection valve. The sample size (injection) was up to 3 cm?®,
The separation was carried out with a ODS column (Tosoh, TSKgel ODS- 120T 4.6
i.d. X250 mm) (column temperature 35°C) and 37.5% acetomtrllc/62 5% 8.0X1072 mol
dm™?® acetate buffer solution (pH 4.6) containing 1.6X10”*mol dm 3 tetradecyl-
dimethylbenzylammonium-chloride as the mobile phase (flow rate, 1.0cm® min™"). A
UV detector (352 nm) was used for monitoring. Eight phenols including phenol, m-
chlorophenol, o-, m-cresol, o-, m-ethylphenol, 2,3- and 2,5-xylenol were successfully sepa-
rated and determined. Calibration plots for each of the phenols were linear up to 50 ng
dm™3. Detection limits ranged between 40ngdm ° (phenol) and 2pg dm™? (2,5-
xylenol). The method was used for the determination of phenols in river water.

(Received June 21, 1994)
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