2.1

(Stationary)

(Mabile)
Coal 4 HA(G) - €O, COZH2 s (2.)
CO+HD(G) =5 CORHL oo (22)

21)



(Water Electrolysis)

!
«
1 2 1
aikxie (+) H+ (electrolyte)
cathode (-) 800-1,000 °¢
2Na+2H2) -» H2+ 2NAOH + HEAL ....ovvoirrsnrnssvnsssssssssssssssssssssssssssssnnns (2.3)
Heat + C+ HAD —»H 2+ CO ovvvrsssssssssssssssssssssssssssssssssssssssssssssonns (2.4)

Heat+ CXHY+ XH2 -> (X +0.5y)H2+ XCO s (2.5)



Photocanversion
( )
LIGNE+ HD -2 2H 24 V02 oo (26)
Light+ H2+ CO2—"PIANt+ TISSUES ..ovvvvevvmsrsrmssmssmsssssssssssssssssssssssssssssssssssssssses (2.7)
2.2
2.1
FEmeAand Bmanil
T
|
wuuugnuda CaH, AlH, NH, MCH
o lnsiouman fannuAug aninlalnsd |
2.1



(re-use)
%
120 MJ/kg 1% 1.2 Mlkg
2.1
2.1
% : Mkg - kafjjit

05 0.6 5

1 1.2 10

2 2.4 20

3 3.6 30

4 48 40

5 6.0 50
1 ! =40 MJKkg, ( )=01Mkg

!
00
LaNi5H6

6

LaNisHe: H6  « Z1 s ————— (29)
la 1 +Ni 5
TiFeH2 : H?2 T ———— (29)
Ti 1 + Fe 1

% S X100 e (2.10)



2.3

50 200 bar
169/ 16 kg/ra3 65 kg 200 bar 8913
7195 ¢ 1.2% TIA116V4
3.5%
Brookhaven National Laboratory (BNL) [5]
10- 100 1- 10
(diffiision)
300 - 400 °c 400 - 500 bar
20 °c
200 bar (
20 °c) 4.6%
( )
70 kg/m3
4

2 20 K



Cryogenic Adsorption

( 71 K)  Cryogenic (adsorh)
; . (activated carbon)
24
INH B S BH2H N 2 oo (2.11)
(2.11) (endothermic reaction)

CAH =+ 31 kilmolH

600 C
(NH3
42 kg 63 kg
40 67
21 kg 55.3 m3
13.8 m3 41.5m3
(burner) 13 kg 3kg
1 20

195 /h



1320 Gropane/N

propane 6.8 kg
2 kw 26 kglkgH 9
50 kw 6 kg
60 kg/kgH 20
18 ¢ 24 11%
160
65  (50kg)
2000 °C
(Li) (Na), (K) (Ba)
(Ca)
(exothermic reaction)
JHD 4 2Me—-PIMeOH + 2 4 AH, oo (2.12)
2HD + M-y Me(OH)2 + H2# AHj e (2.13)

(Alkali Metal) ~ Na, K

CaH,

CaH2+ 2H,0----> Ca(OH)2+ 2H2+ AH (AHj =-113 kJimolH) ...(2.14)



(15-30 )
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10-20

30 - 35% 60%



2.2
Property

1. Molecule mass
2. Density, g cm 3(20 oC, 760 mm Hg)
3. Specific heat absorption, Jg 1K
4. Dynamic viscosity, g cm1
5. Heat conduction, MW c¢cm LK
6. Range of combustion in air involume, %
1. Stoichiometric content in volume, %
8. Minimun ignition energy in air, mJ
9. Self-ignition temperature, K
10. Flame temperature in air, K
11. Amount of heat energy in percentage emitted
by the flame in environment
12. Combustion speed in air at normal conditions, cm2 1
13. Detonation rate in air at normal conditions, Km 1
14. Diffusion coefficient in air at normal conditions, cm2 1
15. Rate of diffusion in air at normal conditions, cm 1
16. Rate of rise in air at normal conditions, m 1
17. Working mixture content-ratio of amount of air and fuel
(a) ratio of air and fuel (in units of wieght)
(b) ratio ofair and fuel (in units ofvolume)
18. Theoretical content of the working mioxture
(a) ratio of air and fuel (in units of wieght)
(b) ratio of air and fuel (in units of volume)
19. Low heat of combustion
(a) in mass kakg 1
(b) in volume k3 cm?2

15

[7]

Hydrogen
gaseous

2.016

83. 764X 1046
14.89

0.0000875

1.987
4-75
29.63
0.02
858

2,318 -

liquid
2.016
0.0708
9.69
0.000133
1.00

17-25
265-325
1.48-2.15

0.61

2.00

1.2-9

364.8-4.8
24-0.3

34.3
2.38

120,000

8,496



2.2

Property

20. Heat emission from I ml stoichiometric mixture, KJ
(a) combustion products, mg;
h2)
C02
(b) change ofthe volume of exhaust gases

gaseous
3.185

239.0

-15%

Hydrogen

liquid
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