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Table 1 Effect of concentration of p-methoxy-
aniline or p-butoxyaniline in coloring solu-

tion on r_elativc intensity (%)

Relative intensity

Concentration, e
wt % p-Methoxyaniline p-Butoxyaniline
0.5 11.3 11.1
1.0 13.1 14.8
20 12.6 14.0
3.0 6.8 7.8

Concentration of Cly: 0.5 ppm

& 1.0

& 0.9}

G

£ 0.8

1]

v 0.7t

2

£ 06

= 0.5}
| .
0 1 2 3 4 5 6

Time/h

Fig. 1 Relation between exposed time and relative
sensitivity using various composed tapes

O: p-methoxyaniline; @: p-methoxyaniline with
BHT; A4: p-butoxyaniline; 4: p-butoxyaniline
with BHT; [: 4-hexyloxyaniline; M: 4-hexyloxy-
aniline with BHT; Concentration of Cly: 0.5 ppm;
Sampling time: 40 s
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DI FHEORER % EM L 72. B, SINERIH & LT
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Fig. 2 Effect of glycerin concentration in coloring
solution on relative intensity v Fig. 4 Calibration curves for Cly
Concentration of Cly: 0.5 ppm; Sampling time: 40 s Sampling time: (a) 60s, (b) 40s, (c) 20s
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Table 2 Effect of humidity of sample gas on rela-
tive intensity

Humidity, % Relative intensity, %
Ys y

10 14.6
20 14.7
40 14.6
60 15.1
80 12.5

Concentration of Cly: 0.5 ppm

iR 7% Fig. 4 1RY. HAKRHD 40 BOBKE, ERF
ADRHRA L 0.05ppm EFABRE (0.5ppm) D
1/10 TH 1. T TORHBREFIE, S/IN=3 L LTHE
Hut.
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MOV TREOEELH AT
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LEBREKO, VY EOHALTIDSH % W AT 25E
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Table 3 Relative intensity for various gases

o cxamined COpETIon—_ Relte
Ethanol 1 vol% <1
Methanol 1 vol% <1
Isopropylalcohol 1 vol% <1
Acetone 1 vol % <1
Trichloroethylene “1vol% <1
Toluene 1 vol% <1
Xylene 1 vol% <1
Carbon dioxide 1 vol% <1
Hydrogen 5.05 vol % <1
Nitrogen monoxide  102.2 ppm <1
Hydrogen sulfide 31.8 ppm <1
Hydrogen fluoride 10 ppm <1
Sulfur dioxide 51.5 ppm <l
Acetylene 120.8 ppm <1
Chlorine 0.5 ppm 14.1
Fluorine 5 ppm 4.1
Nitrogen dioxide 10 ppm 12.2
Ozone 4 ppm 3.3

wEL Nz, BICHBREKOERICH T A EEM b BRI
T, WRI A UBERK 2I8E 2R U, FIEDOHERES
Bohil:E oo, RKEBHKIIERTNARMASLLT
FHESEZ2 5.
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Development of a tape for the determination of chlorine gas using p-
butoxyaniline. Nobuo NakaNo, Akihiro Yamamoro™, Yoshio Kosavasui™ and Kunio
NacasaiMaA ™ (*Riken Keiki Co., Ltd., 2-7-6, Azusawa, Itabasi-ku, Tokyo 174;
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** Analysis Center Co., Ltd., 1-12-2, Higasimukouzima, Sumida-ku, Tokyo 131;
***Faculty of Engineering, Kogakuin University, 1-24-2, Nishishinjuku, Shinjuku-ku,
Tokyo 160)

A porous cellulose tape impregnated with a coloring solution which includes p-
butoxyaniline, butylhydroxytoluene, glycerin and methanol is a highly sensitive means of
detecting chlorine gas and is stable upon exposure to light. p-Butoxyaniline serves as a
stable and selective monitoring reagent for chlorine gas. The chlorine gas, absorbed on
the surface of the tape, reacted with p-butoxyaniline to color the tape. The intensity of
the color could be measured by an optical system to determine the concentration of the
chlorine. No interference was observed from ethanol (1vol%), isopropylalcohol (1
vol %), acetone (1vol%), carbon dioxide (1 vol%), hydrogen (5 vol%), nitrogen monox-
ide (100 ppm), hydrogen sulfide (30 ppm), sulfur dioxide (50 ppm), acetylene (120 ppm)
or relative humidity (60%). The selectivity coefficients for gases relative to chlorine were
1/50 for fluorine, 1/25 for nitrogen dioxide, and 1/60 for ozone. The detection limit was
0.05 ppm for chlorine at a sampling time of 40 s and a flow rate of 400 ml/min.
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