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Analytical Method for Trace Acetylene in Liquid Oxygen

For Safety in Oxygen Plants

Makoto Yoshiyagawa
Yoshiharu Hashimoto
Yoichi Uchino

Studies were made to find new methods to determine small amounte of acetylene, which often causes

explosion hazards in the process of air separation.

The results were as follows:

1. Small amounts of acetylene in liquid oxygen are determined using adsorption power of silica gel

which is cooled to temperatures of liquid oxygen at atmospheric pressure.

2. By using a silica gel trap, the concentrations of acetylene as low as | p.p.b. are determined with a

high sensitivity gas chromatographic analyzer equipped with F.LD..

3. In qualitative method, both the presence of acetylene and its approximate quantity are indicated by

the depth of color produced on the gel which was previously treated with Ilosvay reagent.
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Fig. 2 Analyzer diagram
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Fig. 3 Chromatographic record

DUNTIVBICBRER 2T vF L vk, HEEL X
N—AETRAIHAAD, B LWRE C i
<, 1959FC Ernest £ X D FEREINT V5B, Doy
PIRERALT LA RE LD TR L 5 Th o

FRFIRBBERPCEEND T vF L YOS R
EINDB2, U7V ECEERE XS5 5WMET,
WE LT RR A 1BD & LRI U, ROV FTER:
RT3 TH D, NAH L 2L BLL L, o0z &
B, THCET2EHGMEL L TRBEELORD,

O 7 W B

1) PRI R A BT AC 2 Y, 5550004
E LY Fig. 40ty b5,

Aspirator

I /Pressure control
valve

/ [
tor_tubefl 7/,
iq. Oxyg;n”

Dewar's vessel

Hg. Manometer

Fig. 4 Apparatus for qualitative analysis
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Table 1 Composition of Ilosvay reagent
| 10% CuSO, soln. | 12m{
15% NH,OH-HCl soln. _341'nﬂ
20% NH,OH soln. |  6ml
o total 52mi
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Silica gel bed

Glass wool plug

Length of detector tube 200mm
Inner diameter of tube 4 mm
Length of silica gel bed 30mm
Particle size of silica gel 50~ 60mesh

Fig. 5 Detector tube
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Table 2 Analitical result

Concentration of Acetylen
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Run Sam]:J:i] lr:ﬁ ;:;lume C%ﬂ: i(;oi:;f“ Color depth
1 9.5 12.4 5.5
2 9.5 24.8 4.5
3 8.0 57.0 2.5
4 8.0 114 1.0
5 16.0 7.3 5.0
6 18.0 18.5 4.5
] 7 12.0 75.2 1.5
| 8 10.0 19.5 5.0
[ 9 15.0 39.0 4.0
10 150 | 65.0 3.0
11 20.0 33.0 4.0
12 20.0 98 1.5
13 20.0 130 1.0
14 20.0 13.8 5.0
15 20.0 7.2 5.5
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1 2 3 4 5
Color depth

a) Concentration expressed in parts per billion by
volume
Fig. 6 Concentrations of acetylene vs Color
depth chart
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