
Hydrogen Recycle & Purification 

HRP-200 can recover exhaust gas as well as reduce the cost of hydrogen, 
reduce dependence on fossil fuels, reduce process costs and reduce 
environmental impact. 

Traditionally, tail gas treatment is usually handled by high-temperature 
combustion or dilution exhaust, which not only produces waste heat but 
also wastes hydrogen. The HRP solution proposed by hiPower uses gas 
separation technology to remove tail gas that cannot be reused. Separate, 
purify and recover hydrogen, and then supply it back to the 
manufacturing process to reduce production costs.

Solution to improve exhaust gas recovery efficiency 
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Hydrogen recovery rate can 
reach 65% in average with 
99.999% purity level.
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Main gases at the back end of MOCVD process: 
ammonia, hydrogen, and nitrogen. Ammonia 
will be removed after passing through central 
scrubber. Waste hydrogen then passed into 
HRP-200   to be recovered and purified to 5N, and 
pressurized to 5barg at the same time. There are 
two solutions provided depending on the purity 
and pressure requirements:

• Solution A (Indoor)
• Solution B (Outdoor)
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System Features

Solution Structure
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HRP-200

 Tail gas H2, N2, NH3 , CH4

Tail gas composition 
volume

H2 > 50%, N2 + CH4 < 50%,
NH3 < 1000 ppm, total 200 SLPM (12 Nm3/h) 

Tail gas input 
pressure
Hydrogen recovery

Recovered hydrogen 
pressure 0 - 7 barg

Waste gas 
concentration

H2 < 20%, N2 > 80%  約 135 SLPM

Power input 1P 220 VAC

Dimensions 1350 x 1180 x 1150 mm

Surroundings 
temperature

4 – 45 °C

ROI period for HRP-200 may be achieved 
in 3-4 years.
(Note: construction cost, operation cost 
and maintenance cost are included)

Assumed that HRP operates for 3 years and 
save US$ 408.000 

Hydrogen outsourcing cost

-$210.000

-$630.000

1year

3years

Hydrogen consumption  
Per minute：100 L 
Per year     ：52560000 L/yr 

Saving money by using HRP-200

Expected hydrogen recovery 
rate is 65% (65L of H2 can be 
recovered every minute)

1year

$136.000     3years

$408.000

Equipment Pressure swing adsorption Cryogenic distillation HRP-200

Maintenance cost low high extremely low

Energy consumption medium high low

Construction cost high extremely high low

System size large extremely large small

Minimum intake for 
hydrogen purification

70% H2 90% H2 50% H2

ROI period of HRP-200
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Currency：US$ (US Dollars)

＄
ROI rate is about 30%

H2 cost (1000L is estimated to cost around US$4) 

Specification

Cost Estimation and ROI Period

Comparison with Other Systems

0 - 7 barg

65 SLPM(99.999%）

The annual cost for hydrogen is US$ 210.000
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