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Abstract — Gasification is the essential technology that can meet the interim hydrogen demand of large
quantity before entering the hydrogen economy. Although the hydrogen production that is based upon the
pure renewable energy like wind and solar power will eventually prevail, the interim mass production of
hydrogen for the next ten to twenty years will come from the technologies that can demonstrate the eco-
nomic feasibility in production cost with a high potential in minimizing CO, generation and in improving
plant efficiency. Particularly, feedstock such as natural gas, coal, petroleum residual oil, wastes, and biomass
appears to be utilized in Korea as hydrogen source, at least during the short and medium period of time,
owing to the advantage in production cost. Because one of the main reasons behind the recent hydrogen
issue is the reduction requirement of CO, that would be controlled according to the climate change protocol,
hydrogen production technologies must be developed to yield the minimal CO, generation.
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Table 1. Method mosaic to supply 40 million tons of hydrogen in US national hydrogen energy roadmap'?.

Production type Production method Required number H, supply amount (million tons)
Neighborhood electrolyzers 100,000 4
Distributed
Small reformers in refueling stations 15,000 8
Coal/biomass gasification plants 30 8
Centralized Nuclear water splitting plants 10 4
Large oil and gas SMR/gasification refineries 7 16

Note) SMR : Steam-Methane-Reforming.

oflixiSst ™13 X115 20044 28



TtaE7)EE o83 AR Ve 5

Table 2. Hydrogen production cost from different technologies™,

Hydrogen production technology

Hydrogen cost (US$/GJ)

Ad7tx 27 AA 5.97~11.22
Aelk7) A3k 9.87~11.57
FH A E 6.94~10.73
uko] Qw2 7h 3}/ Ho3) 8.69~17.10
kg = A7) 24 41.8
- 2000% 8,100 Nm*/hr A B] 2 A A} 24.8
- 2010 8,700 Nm¥/hr A ¥] 2 A4 4] '
Y F 3753 202
- 20001 10,000 Nm*hr A ¥ 5+ 5 714 4] 1.0
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Source: SFA Pacific, Inc.

Hydrogen Cost, $/kg

Fig. 3. Estimated hydrogen cost for 150 ton/day central plant and 470 kg/day forecourt plant with production,

delivery, dispensing steps from various feedstock™.
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Table 3. Comparison of hydrogen production cost using natural gas and coal from conventional and advanced

plant designs™.

Case 1 Case 2 Case 4 Case.S Baseline case
hydrogen . conventional
hydrogen conventional advanced
from natural hydrogen from
from natural . hydrogen from . hydrogen plant
. gas with CO, . coal with .
gas without capture b coal without maximum CO with CO, capture
CO, capture ap 4 CO, capture 2 600°C membrane
amine process capture

Plant size, tons H./day 417.8 tpd 417.8 tpd 312.6 tpd 317.8 tpd 430.8 tpd
(MMscfd) (150 MMscfd) (150 MMscfd) (112 MMscfd) (114 MMscfd) (147 MMscfd)
(Pressure, psia) (346) (346) (346) (346) (346)
Coal feed (dry basis) N/A N/A 2,500 tpd 2,500 tpd 2,500 tpd
Natural gas feed, 2,868 MMBtuh 2,640 MMBtuh
MMBuuh (MMscfd)  (65.5 MMscfd)  (60.3 MMscfd) N/A N/A N/A
Fuel cost, $MMBtu $3.15/MMBtu $3.15MMBtu  $1.00/MMBtu  $1.00/MMBtu $1.00/MMBtu
Plant availability 90% 90% 80% 80% 80%
Cold gas efficiency’ 74.2% 80.6% 57.7% 58.6% 79.5%
Equivalent thermal
efficiency, HHV 83.9% 78.6% 62.3% 60.1% 80.4%
Steam export? 220,000 Ib/h No No No No
CO, recovered, tpd 2,609 tpd 6,233 tpd 6,362 tpd
(percent) N/A (71%) N/A (92%) (94%)
(Pressure, psia) (30) (30) (20)
Net power (6 MW) (15 MW) 38 MW 12 MW 7MW
Total plant cost
$1.000, Year 2000 $130,998 $142,370 $321,824 $374,906 $359,791
Cost of hydrogen, $5.54/MMBtu  $5.93/MMBtu  $5.71/MMBtu  $6.91/MMBtu $5.06/MMBtu
$/MMBtu (¢/kscf) (180¢/kscf) (192¢/kscf) (186¢/kscf) (225¢/kscf) (164¢/kscf)

'Cold gas efficiency equals HHV of the product gas divided by the HHV of the feed x100.
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