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Study of a Highly Sensitive Method for Analysis of 1,2,3-Trichlorobenzene
in Water Using the P&T-GC/MS
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Life Science Division, Hyogo Prefectural Institute of Public Health
and Consumer Sciences, 2-1-29, Arata-cho, Hyogo-ku, Kobe 652-0032, Japan

We have established a highly sensitive method for analyzing the concentration of 1,2,3-Trichlorobenzene in water by

P&T-GC/MS methods. In order to evaluate the analytical method, we conducted recovery experiments from distilled water,

tap water and river water samples. The recovery rates were greater than 90% and the coefficient of variance were under 5%.

The determination limits by this method was 0.00003mg/L for 1,2,3-Trichlorobenzene. Furthermore, we conducted a

water-quality test using this method for 34 water samples collected from 17 monitoring points in the Hyogo Prefecture. The

results indicated that the concentration of 1,2,3-Trichlorobenzene was over a range from N.D. to 0.00007mg/L, and the

detection frequency was a low rate of 6%.
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Fig. 1 Structural formulas of Trichlorobenzenes
Formula.:CsHsCls , M.W.:181.45
TCB: Trichlorobenzene
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Fig. 2 Sampling points in Hyogo Prefecture
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Fig. 3 Effect of purge time on the intensity of 1,2,3-Trichlorobenzene and 23 VOCs

Table 1 P&T-GC/MS operation conditions

[P&T] Tekmar Dohrmann 4000J (GL Science Co., Ltd.)

Cold-trap sorbent : Aqua Trap 1

Sample volume : 20mL Cryofocus : ON

Sample Mount Temp. : 60°C  Valve Oven & Transfer Line Temp. : 150°C
Dry Purge Time : Purge Time :
Desorb Time : 6min Desorb Temp. : 220C
Bake Time : 15min Bake Temp. : 230°C

3min 8min

[GC/MS]  Trace GC Ultra& Trace DSQ (ThermoFisher Co., Ltd.)
Column : Aquatic-2  (1.D.; 0.25mm, L; 60m, FT; 1.4m)
Carrier Gas : He 600 kPa

40C (I1min) — 4°C/min—100°C (Omin)
— 10°C/min —200°C (5min) — 10°C/min—250°C (7min)
Mode : Full Scan, SIM
Ionization energy : 70 eV
Source Temp. : 200°C

Oven Temp. :

Tonization current : 150pA

Interface Temp. : 250°C

1,3,5"TCB ( 33.11min)

100 23 VOCs (9.05~29.60min)
~ A ~ | 1L24°TCB (34.83min)

© 3 1,2,3-TCB (36.15min)
‘é 3
©
el
2
F
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2
©
[
&
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0 25 30 35 40
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0 15

Fig. 4 Total Ion Chromatogram of 1,3,5-, 1,2,4-,
1,2,3-Trichlorobenzene and 23 VOCs
Concentration of Trichlorobenzenes and

23 VOCs: 0.01mg/Li
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Fig. 5 Mass Spectrum of 1,2,3-Trichlorobenzene
Concentration of 1,2,3-Trichlorobenzene : 0.01mg/L
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Fig. 6 Calibration curve of 1,2,3-Trichlorobenzene
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Table 2 Recoveries of 1,2,3-Trichlorobenzene added to water

samples
Added conc. Distilled Tap water Tap Raw
(mg/L) water +VC) water  water
0.0001 R,% 101.1 102.1 99.1 101.2
CV, % 2.3 3.2 2.5 3.4
0.001 R,% 100.8 101.2 100.1 99.8
CV, % 1.9 1.8 2.4 2.7

R: recovery, CV: coefficient of variation (n=>5) ,

VC: ascorbic acid; added to 10mg/L

Distilled water: pH=7.0, SS<1.0mg/L

Tap water: pH=7.1, SS<1.0mg/L, residual chlorine: 0.5mg/L
River water: pH=6.9, SS=2.3mg/L

Table 3 Concentration levels of 1,2,3-Trichlorobenzene in

various water sources

1,2,3-Trichlorobenzene

Water sources

Conc.(mg/L)* Frequency
River water N.D.~0.00007 2/12
Lake water N.D. 0/2
River-bed water N.D. 0/2
Shallow well N.D. 0/12
Deep well N.D. 0/6
Total N.D.~0.00007 2/34

Sampling date: June 19, 2012 & October 16, 2012
* Determination limit of 1,2,3-Trichlorobenzene: 0.00003mg/L
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