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BRSO KRB DRIFE & S I BB IC & 58 iskB&E IR L TN T 3,

BBRERAESAN Ly M EOV TR, KRS K U—BILREN SRk 2T & BRI ICD VT,
FOTREN ZABTNOBERIK OV TORNG, CTTRBEBELHVES Y XBTIcEH TR
IEEEROEE, RE, HROMETRTATRNC EEEL,I LTV S, BIRKGIE DN
TiE, ZNEKREAR V7 MRIB, * 8 v OEBESERIES LT A — K VBRSO & icsa T,
ZNTNDORIGBICRERDFEERIIAREBEB N, S5k, BHEBOBRE~OERN:EMESE
BB, BEEEZHNIGBTRRICOWTE, BEARZAVKHEOZBICOVTRY, RO
BEBER SO AHROBERE /BT 2,

BI3E BRIESRLy POKBERKIUV—BIERIECKIETRICEEEHOAE
ARETRITERBHRL v b OKEBIC—BLRFBEE A R ic X B2 ETTRIGIC DOV CHER
HIICHRETd %o ' .
39, LEABMIHKRLy PERAOTHE—E<Ly FOH,~H,0 ic k3B EEDOBRTKIGET
Hb L, —REKROEEFVICESCHEERID, ERIGEBORIGREERERD /. T0 -
fER, Fes0i— Fex ODBEETICE WV TIL, 843~973 K OHENERB TRIGEENE L <
INEKBBTEMALHITIE -7, COBHBERERBDCO—COREATAEAVIERTHH
AN, oLy POBEIKELREY, COBEHBICEERBERTHE ENHLLITE
27 (Fig. 1) -6
DEIFE—D~RLy bEA, 0 °
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ERET - oo BRSO E I
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E4ND diffusion coefficients.

2FR, INEIDODAHELT —0— by stepwise reduction
KDl AfEERNT, BB~V ---- by data fitting method
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4

Fig.1 Temperature dependences of intraparticle
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Fig.3 Temperature dependences of chemical
reaction rate constants
with Hy, ----- with CO—CO.
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Fig.2 Comparison between the data
observed for the longitudinal
distributions of process varia~
bles and the curves calculated
by using the rate parameters
obtained by stepwise reduction.
—~Observed data, ----Calculated

curves ‘

Ryl Overall fractional reduction,
Ri,2,3: Fractional reduction in
the reduction step of Fe:0:—
Fes04, Fes0s1—Fex0, Fex O —
Fe, Yy2: Concentration of H,, Tg:
Temperature of gas.
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Fig.4 Schematic diagram of measurement system for

side reactions.

1. Gas flow meter, 2, Gas mixer, 3. Distilled water,
4. Water pump, 5. Electric furnace, 6. Gas path
changer, 7. Catalyst, 8. Electric furnace, 9. Dust
filter, 10. Process mass analyzer, 11. Drain

12. Silica gel, 13. Pressure controller, 14. Gas
meter, 15. Reaction tube (4.3 em ID), 16. Heater,
17. Alumina tube (3.4 em ID), 18. Printer, 19. Micro
—-computer, 20. Alumina tube, 21. Stainless steel
tube, 22. Sampling tube, 23. Catalyst, 24. Alumina
ball, 25. Thermocouple

7 MNRIGE, =7 A54 ), RS A PBLUBRHEOCTNOBAGEESINS (Fig.5) 45,
X8 v OEBAREISIE BTN OMIE TIZIZEAEE LN EME LT - 2.

e
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< our Fig. 5
- Temperature dependences of

) ‘ X ‘ 1 reaction rate constants of
. water gas shift reaction
5 4r (b) under the reduced iron as
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: oz o % 0 0.494 (P 1.033
5 ° (a) CO.+H,—~CO +H,0

| L L 1 1 (b) CO+H.0—-CO.+H,

Q8 09 1.0 5 ) 14 1.2 (» 16%

b (K
T

—123—



BHE
KERHBRE
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NREEEBEBBEZRVWICERARACKSBEREHRLV Yy POBITRIED

% = Table 1v Experimental conditions of moving bed reactor ( 1)
BILEUGIT DWW T D RRIRET 2
i 1 2 3
Pt T . . Sk Run Mo, T P G x10 W x10 G/w
11550 ABRICH V1 RERE (F | (npa) [(n3(se)/0) | (ka/e)  |(mP(5TP)/k0)
RERZEBEO/NUSTEBHET, 1 1180 | 0.116 | 1.43 3.7 1.45
AEO0I3m, ¥v 7 HROEHE O S T Y N R
= 58 N N 4 1133 | 0.304 1.01 8.4 1.13
2m, ESHEREELLTENR 5 o Tos0e o33 o e
FNFN1273 K, 1.0MPamd 6 1123 | Some conditions —
. Xi 1136 0,507 1.50 8.8 1.70
DTHb. BILATRXIFICO—H B 8 1132 | 0.810 | 1.50 8.8 1.70
N . 9 1135 | 0.152 | 0.80 3.6 2,24
BHREFEERELT, FEHIROD 10| 1141 | 0.507 | 0.60 3.9 T.55
B . 11 1143 0.507 0.60 4.0 1.52
EE8EH 510, CO,, H0, 12 1183 | 0.132 0.80 4.5 1.76
CH4 %ﬁﬁ%ﬂu Lko %Eﬁ‘ic 13 1230 0.142 0.80 4.7 1.72
14 1083 | 0,142 | o0.80 4.0 2,01
NooH AR, WAHRABEDL 15 1132 | 0.142 | 0.80 4.0 1.20
. o 16 1193 | 0.142 0.80 4.0 2,02
FUOHENAEZ, REHEREET 7 77891 0,523 [ 1.50 5.8 70
Tﬁfi’) 71-:0 (Table 1 2) Té : Temperature of blowing gas, pl ; Pressure of blowing gas,
’ G : Flow rate of gas, W : Feed rate of pelleta
AETEENSDOERSE
#HD 7 o A DRI
RiETEEERN, 51T
BEENIE TORIRKIED
%@ﬂ(.‘?h‘fiﬁ’\“f(ﬂ%o Table 2 Experimental conditions of moving bed reactor (2), Gas composition
%9, BILARFDCO
I~ _ o o Concentration of blowing gas(%) [Concentration of original gas(%),
DE[EEZ0~3 0% ELHEM | run No. Y}ilz/YéO/Yliiz/YéOZ/YéH4/Yiii20 Y, Yoo/ Y,/ Yoo,/ Yon, Hit,0
j_é Titdh» ’Cf‘??jﬂ%?{l 1 100/0/0/0/0/0 100/0/0/0/0/0
DEEAfFILEF~BTL, 2 70/30/0/0/0/0 70/30/0/0/0/0
—— 3 84.1/13.2/2.72/0/0/0 83.3/14.7/2.0/0/0/0
BrERb ERT B, T/, 4 78.1/16.9/2.0/0.44/0.61/0 83.3/14.7/2.0/0/0/0
[N _ 5 79.6/9.17/2.18/1.15/4.,01/3.85 | 83.3/14.7/2.0/0/0/0
RAAADEIZEEDS L, [ ( 8,/80-50/50,70/36 ) ( #,700=50/50,76/30 )
ekt F 7R e e 7 65.01/16.1/2.91/4.43/6.52/5.05 | 75.6/13.3/3.0/5.173.0/0
MBESFAL LT >+ 7 MR 8 64.3/13.4/3.33/4.26/9.02/5.69 | 15.6/13.3/3.0/5.1/3.0/0
& Ay VIEEMBEML, 9 75.38/15.2/2.87/0.39/4.38/1.78 | 75.6/14.25/3.0/0/3.2/0
o 10 79.05/12.44/0/0.75/4.06/3.70 71.9/13.7/0/0/3.1/5.3
FNIRE > THRDBITE 1 75.2/6.4/0/2.63/7.41/8.89 715.6/13.3/0/3.0/3.0/5.1
. . 12 76.21/16.07/2,61/0.72/2.50/2.06 77.65/13.35/3.0/3.0/3.0/0
TV WISE R A7 13 76.35/13.8472.69/1.6/2.98]2.78 | 77.65/13.35/3.0/3.0/3.0/0
g s N 14 | _ 74.38/8.49/3.0/3.3/5.28/5.79 | 77.65/13.35/3.0/3.0/3.0/0
BEAEPMET T 2EAH D 15 11.45/13/2.98/1.67/7.31/3.44 | 14.15/13.69/3.0/2.9/6.8/0
2. (Pig.6)%FLT, ™| 16 73.51/14.87/2.84/0,82/5.48/2.34] 74.19/13.09/3.0/2.9/6.8/0
’ ki 65.71/7.11/2.907/4.12/11,48/8.,79(72.0/12.7/3.0/2.7/6.6/3.0

ATZADOBREAEZLTHL
Eitk-T, HEENSE
5T EBHELMITIE ST,
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MTFKEH R 2T N RIGHS Fig.6 Effect of pressure on the distribution of
o
. — 1 process variables.
FHREICLCETRL T —O— 0.152MPa, —@— 0.304MPs,
CNREALETRIEL 728 —— (.507 MPa, —{— 0.810 MPa.
BEE—BT BT EBHS )
fNC fri -2 f:o
o.BL— e R
\',D'B" s 2vpa) [ (k)
O | 0.142 1135
= ® | P»0.304 | 1135
T o & 0.142 | m>1183
a | 0,142 T<1083
20 |-
=
© Observed data of qzcou-xz
® Observed data of %0“"2
0 | 1 N
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values of R ( - )

Fig.7 Relation between R values
and gas utilization degree(y),
and final reduction degree(Rp.
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