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Reduction Velocity of Iron-Oxide Pellet by CO Gas
Accompanied with Carbon Deposition

Masahiko TANIGUGHI, Toshihiko Kuso, and fwao Much]

Synopsis:

In order to determine the reduction velocity of hematite pellet by GO gas, experiments of the reduction
were conducted by use of thermobalance over the range of temperature where cartoa deposition might take
place simultaneously. The rate constant of the reduction was determined, and the value of activation
energy was obtained as 18-51 kcal/mol.

It was found also that the moles of deposited carbon increased with the increase in temperature for the
case below 600~650°C, but the moles decreased gradually for the case beyond these temperatures.

(Received July 23, 1969)

1.

—E LR A AT X B8R LE DM ER TR S BRI
TRIDEERFECD—2TH 5, MERTRGER
RSB CHS R B EHEZ6NE. &L, BE
WG B ACETE T % X 5 7o fREE s 5 v T,
—BLR B X HE{LSROMBEETORIGEE ICET %
AR EVE, HEREFLEALRERIN TV WL, FO5E
EERIEZHE LTSN

MEOETTEG L IRBENMR G SW R T 25412, ET
BLRFEWHE S5 L CRIZE L 7285801 & L TR
BOWFEP D 235, AKRLY L, FRERFEOUR T A
RIS, FHCEVBLCroERZ(LE, TNE T
FELICREETAOREZELFBEEL LY, Fi, fERE
I X BHDEED Tk, Rk EARNTHEE S,
FTARDH 2 DMK & BB E OB L EEANTElE L
T, BRI RENHEEZRKDOTVS.

AWFETIE, ~7 24 PERERFE2—ELRFC XL
CEILT DIEOMBEITRC & RERNERSICEEL T
BRI X BEBRE TRV, NT XA PRFOEREZIL
L REE A R DFL B ORI EEEICE SRR
EREMBEOT(LEER L T, BILEkDETHICDHE
EERE kDD L ELIT, REWHMIGITOWTHES
WO ET 2T O 0%, AER CRIMICERP IR FICE
T BRI H A DHRPEENZELLsvOT, RER
OV T VAV LA

I

2. X B A &

21 % g
BFRENT, MRS T W5 97°479% ~< % 4 LBk
D5 H 150~200 mesh OIH#{FH L. O~NT 4
ABRICLEDOKRZTRML T BIRKITHEIL L, FEIKRIA
BB X HEHIC X2 TCBIERE CH D 2 LA EPDT
Ph, [EREZEEIEH T 120°C T—BEL LRE L 7.
INHHRFFHBDS L, BEE 2 6mm g0 b D&/
F, 75mm FEO L OEKMFEL CFER L. &RE
BCHRATARGIEBE L L T2 1000°C Rt 5o
LI LT3, REE & TinET 2 R ER Lakks 7308
DRSS T Uiy X5+ 570, Wigk etk
1300°C % ThnfB L THus L7z, |IBI, BFatE
Z XEROTIC X > TSR, BoZgsE~~ 4
AP THYBETLENTVWEWT EEFERLE. S5
S0 BT EE L 4°95~5°00g/cm3 Tho7-.

B HAE LY, TWIRO BHEO—BLERES =
(i3 99-82%, 2EFHE 0°08%, HEEH < 0°049%,
Bk 0002%, KFE 0°04% 72 &) 2FHAL. Ak, &
FEUHTALELT, BHECERFAZHEHR L. —k

* BHAFE L ARSHBERRSICTRSE
BF4tE 7 23R 44
OONERS (B BURUIZERR
EAHERFEL¥R
R REBRFLEH T



]

Vi

REFERGEZES HFED CO ¥ AL X 5ERILERF 0 T RS E B - 157

@

______

ZENIHRK £3°CThHo.

ERHRATHDHRKEHAX, Fhohuy

by AT L UFFICL 2T
Ll OUFFERESHERTHRI X2, EH

@

TRIFC XS THER, RESADOFREEORL
EEEEHE L TEdo ), 9 NicEIST,

ETRERENLELZHN T 5.

" ®

®© KOH-solution
@ Alkali-pyrogallol
@ Silica gel

@ P05

® Quartz tube

® Thermobalance

@ Pt-basket
Heater

@ Thermocouple
Ne-tube

@) Flow meter
@ U-type tube

@@ Manometer
@ Vacuum pump

Fig. 1. Experimental apparatus.
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Fig. 2. Effect of gas velocity on reaction velo-
cities.
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Table 1. Experimental condition.

Tem Pellets

Key Ay - - -
°G) Diameter| Density | Porosity

(mm) | (g/cm?) (=
@) T 483 2-648 4-916 0-0618
e 525 2-570 4-956 00543
@ 562 2-576 4-986 0:0485
@ 600 2-649 4-902 0:0645
= 640 2-579 5-008 0-0444
L)) 690 2-535 5-026 0-0408
©) 737 2-507 4-999 0-0459
, 812 2-545 5-012 0-0433
& 856 2-553 4-964 0-0527
© 920 2-661 4-974 0-0508
A 980 2-631 4-968 0-0519

Pressure of CO gas: 1atm; supeficial gas velocity: 200cm3
(N.T.P.)/min-cm?; number of pellets: 8
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Fig. 3. Effect of temperature on the formation COs..
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Fig. 5. Effect of temperature on the fractional
reduction.
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