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Studies on Closed-Cycle Processes for Hydrogen Producticn., II.
Progress Report for the F. Y. 1975 and 1976.

Shoichi SATC, Yasumasa IKEZ0E, Saburo SHIMIZU,
Hayato NAKAJIMA and Toshiaki KOBAYASKEI
Civision of Research, Takasaki Radiation
Chemistry Research Establishment, JAERI

{(Received September 7, 1977)

Studies on the closed-cycle processes for hydrogen pro-
duction by nuclear energy are reported, which have beén car-
ried out in the F. ¥. 1975 and 1976.

Reactions of FeX, with COp were studied. The highest
CO concentrations observed experimentally in the CO2 stream
were 2 % by FeCly, 6 % by FeBrpy and 22 % by FeIp. Salt ad-
ditions to iron halides did not increase significantly the
CC concentration. By x-ray diffractometry, Fe30O4 was the
only iron oxide from the high temperature reaction.

Halogenation of Fe304 was studied in aqueous oOr gaseous
phase with X5 and HX (X=Cl, Br, I). '02 was formed only by

the reaction of Cls.
Employment in the hydrogen production processes of CO
- shift reaction was discussed.

CO, admixed with C3Hg was irradiated. The following
products were iderntified and their yields measured; CO, H>O0,
{CH3)2CO,'i—Pr0H, Hy, CHgq, CpHg, CqHjg, CgHyp and CgHjg.
Efficiencies of the conversion of the absorlbed radiaticn
energy to potential energies of the products were calculated

to be 1.5 % for ¥~rays and 2.0 % for fission fragments.

Keywords: Hydrogen Production, Thermochemical Process, Metal

Halide, Carbon Dioxide, Carbon Monoxide, Radiolysis
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Table 2 TG—DTA—QGUC Results for MX,

weight temp. TG CO gas melting point {°C)
run No. sample

(mg) (°C) (%}  (ppm)} obs. 1it.
122 Mnlg 46 800 86 480 650 -

123 FeBro 38 750 70 310 700 684
129 Felop i8.5. 750 34 6,280 570 587

CO02 flow rate: 30 mi/min., heating rate: 20 °C/min.

1 He
P— gas

pressure sampler | gl il i

control i I

] | 1311

! |

sttt

T Ir
IRE
} |
~ cooling X L_"'_:'"}
- weter \\_-)) GC (M%)
X M silica gel
/| heater column
TG unit vacuum

Fig.1 Schematic Diagram of TG—GC Apparatus.
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#l —EBUAREEERNEOSM T R F-E

AG (kcab/mole of CO}

s it 8§00 K 1200°K

3 1 3

(1} —FeCl (83€g)+C0; — ZFE:; Oy JrCO-}—Isz 436 364
4
9 1 | 3

(2} —FEG&) (S»Eg) + Gy - 'ZF(:;;O.; "f'CO'{“E FeCfg {g) 451 2903
4
9 ' 1 3 i

[3) _FGOEQ (Sgg)‘FCOg" ZF@304+CO+‘;F€2 Ogﬁ(g) 393 329
4
3 1 3

(40 —FeBry(8€) +C0,— ZF{33O4 —)—COszBrz 322 254
4

- 1 3

(59 —FeBry(g) +CO -~ ;—F3304 +OO+‘4"BT2 321 249
4
3 _ 1 3

69 —Fel,(8f) H+0C0,— —lFeO+CO+—1, 137 9.1

: 4 4 4
3 1 3 :

(N —Felz(g) +C0, — ‘;Fean—i—CO*F;l—Ig 41 6 7
4

100y Iron Oxide { FeCl,— CO, )
160
50t

100y Iron Oxide(FeBr, - CO, )

50

L ]111]. I o | |

100, Iron Oxide (FeI,— CO, )

50t ) |
[ ’ I | .._l

100r FesQ,
50F
1 I 1 I LJ |
0 20 40 60 '126)

Fig.8 Powder Xray Diffraction Pattern of Iron Oxide
obtained from FeXp—C0, System.
CuKa, HT800V, 30KkV—15mA.
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