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HybSi membrane scale up on multi-channel ceramic 

supports for separation of H2/CO2 in steel industry 

▪ H2 recovery and CO2 capture from coke oven gas (COG) in steel industry. 

Incentive and objectives

Membrane preparation

▪ Multi-channel (7 channels) CTI 100nm ceramic support

▪ Membrane length: 25 cm; Channel ID: 6 mm. Membrane area: 280 cm2

CTI support

γ-alumina layer

HybSi layer

150 nm 

Results

▪ H2 permeance in single gas measurements at 250 °C ~2000 GPU

▪

▪ Stable performance for >250 hours

▪ H2 permeance in mixed gas measurements at 250 °C ~1300 GPU

▪ Selectivity H2/CO2 ~ 4 at 250 °C
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Single gas measurements:

Mixed gas measurements:

▪ High throughput semi-pilot Gas Separation 

Installation at TNO

▪ ΔP= 9 bar

▪ Three gas mixtures were used:

coating method

Hybrid silica sol based on APTES 

(3-Aminopropyl triethoxysilane)

Heat treatment at 250 °C

Hybrid-Silica (HybSi) selective layer

2X diluted Boehmite solution 

Heat treatment at 600 °C

γ-alumina intermediate layer
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