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Studies of Explosive Characteristics of Hydrogen
(1 st Report)

—Effect of High pressurs on the Flammability Limits of Hydrogen—

Shozo Yagyu** - . Hidenori MATSUI**, .
Toei MATSUDA** Hiroshi YasumoTo** -

-In industries, hydrogen is often used at high pressures and a knowledge of flammability limits of
hydrogen under high pressures is required for safe operations. The authors measured flammability
limits of Hy-Air, Hy-O, and H;-0,-N, mixtures at pressures from atmospheric to 80 kg/cm2? and
examined ‘the effect of high pressures on flammability limits of the mixtures.

~The mixtures were ignited in a stainless steel cylinder (7.5cm 'in diameter and 50 cm in height) by
passing a current through a Pt wire located at the bottom of the cylinder. ) '

Lower and upper limits of ﬂarpmability for H,-Air and H,-O, mixtures vary specifically with
pressures. The lower limits for those mixtures increase from 4 to 59% H, corresponding with pressure
increase from atmospheric to about 30 kg/cm?. They, however, decrease very slowly with the higher
pressures, resulting in a little higher even at 80 kg/cm? than those at atmosphere. On the other hand,
the upper limits for H,-Air mixtures decrease from 75 to 719% coresponding with pressure increase
from atmospheric to about 10 kg/cm? and increase at the higher pressure, getting to76% at 80 kg/cm?.
Similarly, the upper limits for H,-O, mixtures decrease from 95 to 949, and again reach 95% at 80
kg/cm?.  The lower ;;nd upper limits at 80 kg/cm? are nearly the same at atmospheric pressure.

Flammability limits for the system H,-Air-N, at pressures of 20 kg/cm? and 50 kg/cm? presented on
a triangular diagram, are narrower than those at atmosphere. Accordingly, the flammability limits
for the system H,-0,-N, are estimated not to enlarge more with the pressure elevated to about 80

kg/cm? than those at atmosphere.

* BRLE 8 B KbepieREKs (Jan, 1968) TRERHR.
** fpa2e8 Chemical Section.
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Studies of Explosive Chracteristics of Hydrogen.

(1) Effect of High Pressures on the Flammability Limits of Hydrogen.
S.YAcYU, H.MATsU1, T.MATSUDA and H. YASUMOTO.
Research Report of the Research Institute of Industrial Safety
RIIS-RR- 18~ 1~6  (1969)

Flammability limits of Hy-Air, H,-O, and Hy-0,-N, mixtures at pressures from
atmospheric to 80kg/cm?® were determined in a stainless steel cylinder having an

internal cavity of 7.5cm in diameter and 50 cm in height. (Fig. 7, Ref.g)
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