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Fig. 1 Flow diagram of hydrogen from coal gasification
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Table 1  Comparison of raw material cost of

hydrogen from coal and natural gas
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Table 2 Hydrogen production costs at different coal price RMB ¥ /t
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Coal to hydrogen

the development orientation of today’ s hydroprocessing refinery

Zhao Yan
( Huizhou Refining Company of CNOOC Refining & Chemical Co. , Lid. , Huizhou, Guangdong 516086)

Abstract: 3 common hydrogen generation processes i. e. steam methane reforming ( SMR) process, POX
process and pressure swing absorption ( PSA) process are introduced. The coal to hydrogen process, wastes
treatment and applications are described in detail. The comparison of technology and economic index of coal to
hydrogen process and natural gas ( NG) to hydrogen process shows that the coal requirement is 1.3 MM TPY
for a 150,000 TPY coal to hydrogen unit, If NG is used to replace coal to produce hydrogen for the same ca—
pacity, the required NG feed is 510,000 TPY. At a price of 1 270 Yuan RMB per ton of coal and 6 500 Yuan
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RMB per ton of NG, the cost of production of hydrogen from coal is 16.6 x 10° Yuan RMB/yr lower than that

HmBE ARSI 2012%4A

from NG. Based upon the study of Shell Global solution, production of hydrogen from NG is more advanta—
geous when international crude oil price is lower than 377.39 US $ /m’. When world crude oil price is at
377.39-503.19 US $ /m’, the cost of production of hydrogen from coal is similar to that of from NG. When
the world crude oil price is higher than 503.19 US § /m’, the coal to hydrogen becomes increasingly advanta—
geous with the rising crude oil price. The average price of feed NG of NG hydrogen generation unit in Huizhou
Refinery Company is 4.2 Yuan RMB/m’. The cost of hydrogen production is 18 600 Yuan RMB/t. When the
in-plant coal price is 950 Yuan RMB/t, the cost of hydrogen production from coal is 14 000 Yuan RMB/t,
which is greatly lower that that of hydrogen generation from NG. Therefore, the selection of coal to hydrogen

process for hydrogen production, which offers a greater risk resistance and a higher competivity, is the right

selection for the development of hydroprocessing refineries in China.

Key Words: hydrogen generation, coal to hydrogen, NG to hydrogen, hydroprocessing, technical eco—

nomics, development orientation
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