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Measurement Method for Chlorobenzenes in  Air
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Fig.1. Cross-section of TENAX-TUBE.

A ; Shimadzu’s G type joint, B ; quartz wool, C ; TENAX®GC 60,780
D ; stainless steel tube (O, D.x1.D. X L ; 6mmx 4mmx 180mm)
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Fig. 2. Apparatus for measurement of break-through volume

A * helium gas bomb, B mass flow controller, C: TENAX-TUBE,
D © heater, E ! temperature controller, F : valuable restrictor,
G GC column, H ! separator, [ : mass spectrometer
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Fig.3. Schematic diagram of apparatus.
; mass flow controller, B ; activated carbon, C ; pipe heater,
; TENAX -TUBE, E ; GC column, F ; mass spectrometer,
. gas chromatograph, H ; stainless steel tube with needle,
; G type nipple with injection port, J : G type nipple with needle
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Table 1. Analytical conditions for measuring chlorobenzenes.

GC Column 2mxX4mm, (6+4)% Shinchrom F-51-+Bentone 34 on
Chromosorb W AW/DMCS 80,7100
Column Oven Temp. Room Temp. (5min) ———=100C(8C min)

Injection Temp. 220°C

Carrier Flow Rate 25m//min

Enricher Temp. 300C

lon Source Temp. 160°C

fonizing Voltage 25eV

Trap Current 300 A

Monitoring Ion m7 7z ; 114, 146

TENAX-TUBE Temp. Room Temp, — 220°C (Approx. 90sec)
[nstrument JEOL JMS D-100
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Fiz.5. Relationship between temperature and break-through volume of
chlorobenzene.
C :Retention volume (V4) , A :Break-through volume (V) >
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Fig.7.Relationship between temperature and break-through volume of
M-dichlorobenzene.
O I Retention volume (V5) . A :Break-through volume (V)

P-dichiorobenzene.
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Table 2. Break-through and retention volumes of chlorobenzenes on

TENAX-TUBE. (TENAX®GC; 02g).

Temp. () Vg V() V¥
Chlorobenzene 20 570 140
25 360 91
o —Dichlorobenzene 20 2700 340
25 1700 230
m-Dichlorobenzene 20 2800 260
25 1700 180
p-Dichlorobenzene 20 2600 250
25 1600 170

*1) retention volume (50% break-through)
*2) break-through volume
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Table 3. Recovery studies of chlorobenzenes on TENAX-TUBE
(TENAX®GC: 022) .

Weight (ng) * Recovery (%) C.v.

n
Chlorobenzene 1.0 973 0.04 7
o -Dichlorobenzene 1.2 938 0.08 5
m-Dichlorobenzene 1.2 914 0.04 5
p -Dichlorobenzene 1.2 986 0.04 5

#) directly added into TENAX-TUBE
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Table 4. Preservation stability of chlorobenzenes added into TENAX-TUBE.
(Tenax®GC: 028, sample weight : 1n8) (%)

1 day 4 days 12 days 26days  4ldays  62days

Chlorobenzene 102 105 107 94 102 104
o ~Dichlorobenzene 103 93 101 91 106 99
m - Dichlorobenzene 98 96 91 94 95 100
p -Dichlorobenzene 101 93 99 105 101 96
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DS IMZ o= b5 ao—fl% Fig 13 £ & U Fig, 14 159,
Table 5. Atmospheric concentrations of chlorobenzenes. (ppb)

SITE1 SITE2 SITE3 SITE4 SITE5 SITES

Chlorobenzene Av, 0034 0013 0022 0020 0009 0004
Max, 0036 0023 0026 - 0011 0004
Min, 0032 0007 0017 - 0006 0003
o -Dichlorobenzene Av. 0038 0016 0031 0012 0022 0003
Max, 0040 0044 0037 — 0052 0004

Min, 0035 0002 0026 - 0005 0002
m-Dichlorobenzene Av. N.D.*¥ N.D.* ND* ND* ND%* ND¥*

Max, - — —
Min, - - - - - -

p -Dichlorobenzene Av, 072 063 032 0.24 035 0017
Max. 082 095 049 - 047 0025
Min, 062 0.16 0.17 - 021 0013

*) less than 0.001ppb

Table 6. p» - Dichlorobenzene concentrations indoors and in a wardrobe. (ppm)

Room condition a*1l)  bh*2)  o*¥3)  G¥4) %5 [ *6)
Av, 066 0062 0053 0016 00004 19
Max, 20 021 034 0029 00006 88
Min, 0044 0014 0002 0001 00002 022
S. D, 058 0038 0074 0026 — 22
n 13 9 20 12 3 23

#1) moth repellent was kept and window was closed
*2) moth repellent was not kept and window was closed
*3) moth repellent was kept and window was opened
#4) moth repellent was not kept and window was opened
*5) office room

*%6) in a wardrobe
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