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2. 2. Z=HH (Adsorption, &%)
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2. 3. 922|# (Membrane Separation, 5 8EE)
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Cryogenic separation Pressure swing adsorption(PSA ) Membrane separation

Principle Liquefaction/Disstillation Adsorption and desorption Selective permeation by

(boiling pints differences) by adsorbent membrane
Technical stage Traditional, Mature Innovation stage Development stage

. Small-scale
. Large-scale(a few Medium-small-scale

Equipment scale | cends Nent/H o more) (1000~ INm?*/H) ?fg’ggf’?;mf
Kinds of gas 0, N,, Ar, Kr, Xe, etc. 0,, N, H;, CO,, etc. Oy Ny, Hy, CO,, etc.
Gas conc.(0; conc.) | High—purity(99% or more) Medium-purity(90~95%) Low-purity(25-40%)
Products form Liquid, Gas Gas Gas
Electric power 0.04~0.08KWH/Nm* 0.05~0.15KWH/Nm? 0.06~0.12KWH/Nm®
consumption rate | (30% 0,) (30% O,) (30% O,)
Law restriction Object of high pressure gas con- Free Free

(in Japan)

trol law

Others features

Mass production, Liquid/Cooling
function

Pressurized gas

Batch process

Unmanned operation

Adsorbent life: 10 years or more
Bulb operation sound

Safety on low pressure, low purity
Simple continuity process

Simple equipment, easy operation
Unmanned operation

Membrane life: unknown
Clean(no dust, no bacillus)

Application(0,)

Welding, Fusion, Iron manu
factue, Pulp bleaching

Electric furnace for steel
Waste water treatment
Fermentaion

Medical, Refreshment

Medical, Refreshment
combustion
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Table 4. AbA-4-3137)e) 2@ FAH 2AUA

ZI%OZAiI’ 95%02 1%02
1978 1980 | 1981
Autogenous furnace throughput 440 400 550

{t/d)
Air blasting volume (Nm’/h) {22,000 | 2,340 | 9,600
Oxygen concentration (%) 21 95 42
Content ratio (%) 48 56 60
heavy oll using volume 65 2.5 10
(¢ /tconcentrale)
S0, in exhaust gas (%) 115 83 33
0, in exhaust gas (%) 1.0 25 15
Flue cinder ratio (%) 8.8 5.2

Black copper production  (t/m)| 2,800 13,500 | 3,500
)

Sulfuric acid production  (1/m)! 7,500 | 8,640 | 9,800

Electric power consumption 100 128 128
ratio (%)

Heavy oil consumption ratio{%)| 100 33 35
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