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A study on gas evolution from lubricating oil heated in
compressed air

by K. Komamiya*
T. Kotoyori*

Unexpected accidents such as explosion, fire or poisoning often occur in air compressor systems.
For example, on Feb. 20th in 1976, six workers were dead due to carbon monoxide poisoning in a
caisson for a bridge base construction in Tochigi prefecture. The cause was carbon monoxide evo-
lution as the result of heating and combustion of activated carbon held in an air cleaner brought
about by the cooling deficiency of the air compressor. As a matter of fact the cooling deficiency of
compression heat of air can cause easily the thermal decomposition and combustion of lubricating
oil or carbonaceous sludges in compressed air lines, accompnied by the evolution of carbon monox-
ide. Furthermore the combustion of lubricating oil itself may provide an ignition source for combus-
tion of activated carbon or other organic substances that may be present in the compressed air lines.

Thus, in this study an experiment was undertaken on ignition of lubricating oil and its poisonous
gas evolution phenomena. The instrument used is a combination of a high pressure diffential ther-
mal analyzer of gas flow type (ref. 9), in which a specimen of lubricating oil is heated in excess of
its ignition temperature in compressed air, and an infrared absorption gas analyzer, by which carbon
monoxide and dioxide concentrations of gas evolved from the specimen are continuously recorded
under atmospheric pressure. The standard experimental conditions are as follows: sample amount, 15
mg; heating rate, 20°C/min, air flow, 1 litee/min. The purpose of the measurement is to record sim-
ultaneously the change of sample temperature, temperature difference between sample and reference
substance, carbon monoxide and dioxide concentrations (e. g. Fig. 6).

Main conclusions gained are as follows:

1) amount and composition of gas evolved from heated lubricating oil is affected by various fa-
ctors such as sample amount, coexistent substance, or flow rate, composition and pressure of atmo-
sphere: '

2) gas evolution increases naturally with an increase in sample amount (Table 3).

3) the increase in air flow rate results in the rarefaction of evolved gas, and so results in the lo- -
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wering of poisonous gas concentration, al though the total amount of evolved gas is kept almost
constant in each case; in such cases a rise in ignition temperature was also observed owing to the
suppression of heat accumulation (Table 4):

4) by addition of copper dust and alumina the ignition temperature of lubricating oil drops by
about 90 °C at maximum; moreover in this case a considerable amount of carbon monoxide was ob-
served to arise before ignition (Table 5).

The following preventative measures are recommended: overheat alarm system and carbon mono-
xide alarm system should be installed in compressed air lines to prevent the fatal accidents.
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Fig. 2-1 Photograph of the combination
of a high pressure differential
thermal analyzer of gas flow
type and an infrared absrption
gas analyzer
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Fig.2-2 Diagram of the combination of a high pressure
differential thermal analyzer of gas flow twype
and an infrared absorption gas analyzer
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Table 2—1 Specifications of high pressure
differential thermal analyzer.
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Table 2—2 Specifications of infrared abso-

rption gas analyzer.
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Fig. 2-3 Sample temperature and DTA

curves of lubricating oil
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concentration of lubricating
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Fig. 2-6 'Relationship between combustion
and change of evolved gas
concentration of lubricating oil
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Table 2—7 Relationship among air pressure,
evolved gas concentration and
ignition temperature.

ZESRIETT & MRBEA A RO FE KR

TR = |— B 2RI & 3E —B1

B2 g 5| g RAEE L2

(kg/em?)| (mg) | (ppm) | (%) (°C)  |(cc/oimg)
15 14.80/ 30016501 2.7 300 0.040
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Table 2—8 Effect of sample cell material
on evolved gas concentration
and ignition temperature.
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on sample temperature and
, DTA curves
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Table 2—9 Effect of added substance on

evolved gas concentration and
ignition temperature.
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Fig. 2-12 Effect of added substance on
evolution pattern of carbon
monoxide
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