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Silane Gas (Silicon Tetrahydride)
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To provide information to conpliance officers and users of
silane on the expl osive hazard of silane gas.

A. Silane is used in the manufacture of seniconductor devices for
the electronics industry. Under nany conditions, silane has

spont aneously ignited or expl oded upon reaction w th atnospheric
oxygen. Reactions tend to occur in mxtures of silane with static
air, typically after shutting off silane flowinto an air space.
No | ower and upper flammability linmts of silane in air appear to
exi st .

B. Properties of Silane

For mul a: SiH

Descri ption: A colorless gas with a repul sive
odor. Spontaneously flamable in
air.

Mol ecul ar Wi ght : 32.112

Speci fi ¢ Vol une: (700 F, I atm 12.0 cu. ft./IDb.
(749.1 m/qg)

Boi |l i ng Point: (1 atm -1120 C (-169-60 F)

Freezi ng Poi nt: (1 atm -185* C (-301* F)

Gas Density: (0C, 1 atm 1.44 ¢/l

Li quid Density: (-185 C) 0.68 g/ m

Critical Tenperature: -4 C (24.80 F)

Critical Pressure: 49. 3 kg/ cm2absol ute
(47.8atm, (702.7 psi)



C. The followi ng concentrations of silane in dilution gases
represent the mni mum concentrations at which a visible ignition
was noted upon release of the silane gas mxture in air:

1. 2% silane in argon

2. 2.5%silane in nitrogen

3. 3%silane in hydrogen

No significant difference was noted when tenperature and hunmidity
were varied

D. A burning streamof silane gas nixture nmay be extingui shed as
the gas streamvelocity increases. |f a non-burning stream of
silane is slowed to a critical velocity, the gas streamw || self-
ignite. The critical velocity depends on the gas m xture.

E. The expl osion potential of silane gas may be reduced by:

1. Maintaining a continuous ignition source at all potential
| eakage sites (where other flammbles are not in use).

2. Maintaining an air flow of approxinmately 100 |lineal fpm
across all potential leak sites toignite the gas as it is
| iberated and to prevent explosive gas build up

3. Using concentrations of silane of less than 2% in dil ution

gas will assure insufficient silane to result in flane
generation or the build up of explosive quantities of unreacted
si | ane.

(3) ACTION: The above information will be used to evaluate the injury

potential due to procedures involving the use of silane.
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