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Reduction of Iron Oxide Pellets with Hydrogen in Non-isothermal

Moving Bed

Kiyoshi SAWAMURA, Setsuo ISHIMATSU, and Takeaki MURAYAMA

Synopsis:

A mathematical model for non-isothermal countercurrent moving bed was proposed and one of the
numerical calculation methods was developed. The expression for the reaction rate included in this
model was based on the unreacted core model, and the rate parameters were determined by using
experimentally obtained rates of the reduction of single iron oxide pellet by hydrogen.

The influence of the operating conditions on process variables in the bed was analyzed theoretically.
At the same time, the experiments of non-isothermal countercurrent moving bed were carried out and

the experimental results were compared with the calculated results.

agree well 'with those obtained experimentally.
The results were summarized as follows:

It was found that calculated values

1) The proposed mathematical model was most suitable for the analysis of the obtained result.

2)
process-analysis of moving bed.
3)
cold be estimated with considerable accuracy.

It was found that the rate parameters measured from single iron oxide pellet could for the

The longitudinal distributions of process variables in non-isothermal countercurrent moving bed
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T.Fe | FeO | SiQ,{ CaO

ALO, |MgO| s

62-84 | 0-29

566 | 0-55 | 0-55 | 3-22 0-002
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T R OoFEMEI HEBEL VAEL RS0, Z=132
¥ A AWM D X0 ERIORBUSA OIS T HEERFED
BITH T b, & 5RERTOEA RSN ESEN
WHEAINLRDIE LHEEINS. '
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o8l : Calculated curve Ke : P (—)
o : Experimental dato ke ﬁz%h’félﬂ%’ﬁ@@lﬁéﬁ (cm/ sec)
T o° 050 N ke : RSHEESER (cm/ sec)
x 04 U=24'2 cm /hour m : FERALREIS 72 ) ORF OES (1/cmd)
o2}t 3 RICHR GRS (mol/ sec)
. | , Qi BRI H, # 2 (NI min)
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z (em) R : S4kER (cal/ mol.°K)
Fig. 13. Comparisons of calculated curve of R with R :@TE (—)
:izle;;:ental data observed by chemical Re: BfmT® (—)
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(2) H—@BtgkL s FOBTRIGEERS LOE xe iR Hy WRIRE (—)
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DENELRORTR L Hy 4 2 BEO45TE X O T 1) AK, #HW, #: Bh&EZAH, 32(1968),
DIETEE L H, 4 2R & B S €288 QRS p. 209
BEBLEXK H, HRAREDECRWE S 2 & 2 5T X 7-. 2) R. H. SerTzER, F. §. ManNING, and W, O.
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Co: Hy 47 2 KEEDIRE ( mol/ cm?) 4) Bl: BAELEELH, 33(1969), p. 162

Ci:fFERm<D Hy, #2EE (mol/ cm3) 5) L. Boepanpy and R. WARTMANN: Arch. Eisen-

Co: RISHRHETD Hy #2JEE ( mol/cm?3) hattenw., 36(1965), p. 221

6) M. Ismipa and C. Y. Wen: I & EC Process

Co s RISRECH Hy A2 DFGREL (mol/ cm?) Design Devel., 10(1971), p. 164
Cs: HLFDILE (cal/ mol-°K) 7) WE, FE, HLE: CEEFEORDOBRHEE
De : $IFWNIREURE (cm?/ sec) %, (1965), p. 241 [4 — A#]
do : B F AR DHSRTCEER D € VIEE ( mol/ cm?) 8) BEM: {L&#HMm, 15(1951), p. 234

" . 9) W. Licut and D. G. StecuerT: J. Phys.
P RT OREEE (mol/cm?. sec) ) Chem., 48(1944), p. 23 b
fi=n/n=>0=-R)s (=) 10) C. R. WiLke: J. Chem. Phys., 18(1950),
Je:=({1—=Rp)3 (—) p. 517
4H : 5% (cal/ mol) 1) RE, AR, il g8, 58(1972), S9
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12) KusascHEwskl: 4 & #h{k2%¥, (1968), p. 345~
353 [EXERE]

13) KuBascHEwsKI: & /@E#{r%, (1968), p. 244~

334 [EXRE]
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[BR] HXxT MBBRM

l. BEESHFREZTEIELTY 5D

2. FRIVDHELABKETELSWELZZX<—
BT 5.

[BE#] _

1. =vy FPEROLBIZEER 6°5cm MET, %
NEN Y ABERE ENFROREERNRE (BFHR.O0m
T, BENTEDAL) ok, 3 #EHNF AF6F 0
CA #BEREPERLTCTE>TWwS (Fig. 45MH). &
B, chboBENIX, vy PEOBRTIREY, —#
CHBETT3 X5 koTwb.

2. BFEAILRLRBEOELDENRDIDLD, BA
HELURARBWTI~5 @O F% 2°5~3cm BB TR
VLS E2FRok. TORBBESFAXDEELZRERE
BEEMN 0075 EoboizowTix, Z=0To&EX
ROSFBEL AL OHBELARKRETR LB I —F
LTwi. LaLE®RS, FRAIXIFELERKEETE
07 LTFodbolconwTix, A Xy 2:5cm Bl
FThbb Z=25TORTROSIFEE AL DFREL
FEESTRENIL—FHLTWE.

B

[(HEF] &£+ THEA

l. Rvy rokEETR2TR2REE, TOREE
B (lRAmE~ 3 283M) 2BESRHERIE S ».

cEhiE, CO-CO, Eitd H-H,O oo
W E S B

[(E&]

Fe,O0,» Y X2 4 ' ORIGIEETEN 03 FTITRK
TLCE Y, TRAUBEOEBTICIWTRY A& 1 +/Fe
ol REmTcdHoi.

% 7= H,-H,O &5t (850~1050°C ) & 1000°C Lk
T CO-CO, #BrofEEBEIRLCTH2K.

[EHmM] £TRHD &#F @

1. AEBEHCHS T ABMEEARAKERISOVOE
W27 B D,

2. WF - HEOBEYSELVWELTHEHELTERE
FhoTwa 8, ZOFE ORIMT 5iRfE& oA
(ARirOBABE)SEETHELELLRD. ZORE
FoxXsTEXLBN LS.

[E&]

1. #|FLEEFTHE LTV

2. AMETOEREGETRELHEICEE X L,
BT LA AQEREREAE VI LCEVWTRIERLTS
o, LOLESOEREBELZECLALD, H, ¥R
BrHALLY LTETRIGEER2 XL T2L, RF
LA ACBEESETUBDEEbh 5.
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