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Development of Coal Gasification-Iron Ore Reduction Process

by Fluidized Bed

Synopsis :

Tetsuo HORIE and Makoto SHIMIZU

This study was made to investigate a process in which the gasification of coal and the reduction of iron
ore took place simultaneously in a reactor. Fluidized bed was selected for the type of reactor from pre-

liminary study on reduction time at 800°C.

The result obtained from the tests using hydrogen gas, mixed gas and recirculating gas with 100 mm inner

diameter reactor are as follows.

1) Metallization more than 90% can be achieved at reaction temperature above 920°C with mean resident

time above 10 minutes.

2) Metallization is affected with the ratio of half the number of hydrogen atomes as a form of hydrogen,
moisture and hydro-carbon contained in gasses, ore and reductant supplied to the reactor and the total num-
ber of iron atomes contained in ore, since in this process there are always solid carbons such as char in the
reactor. The molar ratio of the hydrogen/Iron is to be preferably more than 4.

3) Coking coal which tend to cause sintering is also usable provided that more active fluidization or rapid

gasification is maintained.
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Fig. 1. Relation between circulation gas and pro-
duct gas.
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Table 1. Analysis of iron ores used.

. . Specific
Kind of  Total Fe Carbon Moisture Gangue

ores (%) (%) %) (%) oy

M1 66.2 0.06 0.09 5.51 5.02

M2 68.4 0.05 0.07 4.57 5.09

M3 63.3 0.06 0.19 9.82 4.64

M4 69.8 0.03 0.02 3.27 5.11
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Table 2. Analysis of reductants used.

. . . . Composition analysis (%)
Kind of Calorific Fixed Volatile .
reductants values carbon matters Moisture Ash 5
(kcal/kg) (%) (%) (%) (%) (%) C H N
Coal T1 6 350 37.7 45.0 5.75 11.5 0.29 64.7 5.4 1.2
Coal T2 5410 33.1 39.8 5.48 21.6 0.26 — — —
Coal T3 6 200 36.6 45.9 4.60 12.9 0.25 64.0 5.4 1.0
Coal T4 6290 36.4 47.1 4,57 11.9 0.23 67.0 5.6 1.0
Coal S1 6 690 49.5 33.4 0.23 17.0 2.12 — — —
Coal S2 5690 42.7 27.2 0.60 29.5 2.08 — - —
Coal S3 4590 33.6 24.0 1.08 41.4 2.36 — —
Coal R32 4470 35.2 25.8 7.5 31.5 0.80 50.3 3.4 0.8
Coal R54 2420 19.2 18.5 3.7 58.6 2.9 25.5 2.3 0.4
Charcoal 7330 80.0 12.8 5.60 1.6 <0.05 87.0 2.8 0.3
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Fig. 2. Particle size distribution of iron ores.
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Fig. 3. Particle size distribution of coals.
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BELR, PEF XD (Hy»COy) / (CO-H,0) DfE D
0.69 L EHEIICIT L 22TV AD. ZOMDOERIZ, &
THEIDPCOATHOTHPBHT AT OKGFEHLTHZ
EICX D KRR EED, Ko LRFOCIIL Y KFEE
RS EBEBTCZEIT S A ENTRELZI E®RL
Twh, KEICIZEEDFWEIEAE VD, KEPS
DKBZRENREE LM TREL TRV & &, Kk
BARLVEEEOEWCE AL, H,0 L oRipHss
BWI Xy, PEX AT EEMEIEEE 2o T
hEZLND,

5. % E ]

BB ICAK & EREA  FIRRICHE L, AL EETT
#EERICIThEROEERELY 2 7.

(1) BIUCRENFESHVIT EHECHERE cEBILEISE
7Y, KkFE 100% ORI H 2 DEAIZ 920°C, 10 min
PLET 90% D EDER{ILEIEONS.

(2)IEHEFR S D CO, & HyO d—#%BrEL, i
b7 A & L TRIDBAUEG T 2B 7 AR T, K
BHEH A Hy /Hy0 & CO/CO, D1k, (HyrCOy)
/ (H,0-CO) DOFHEICH L CO/CO, DA E WEDIE
IATRTwA, Lal, WEEMZARELEY, A
R E LCHBE TEH AR T 5 LA~
%R L7z,

(3)zo7ut 2T, EHRREIFTHDTCHEETHRE
BT THRESNL LD, KEFRFHGEISBILE
2 EOLEERNT L. £BILE 0% LB I
X, AT ARH R S S A kFE R KS, RILK
FOKEEZ H KHBRE L H, LEA» OB SN DE
SEDENLERTS ETAHIELDPYETHD. L
L, MEVEBERENIKELSEDRT o FU IS4 LR
WIRBIIREE L L, # R L RTFOBMUREES R < ZhidE

LEEDENE A EEERLCWVS,

(4)RALEDEVER S DL WERIIEKENE L %
NEILHELTHELTBY, AMofIH EZOLNS.
KRG OBEKIEESBALRICHEL 2w, ’

(5) 5k R FRBMEAR 2 Le+v. LA L
BftEdEE RE LAY, KFEEE2NSLAY, K
IREEECTAHAILICX DT EETH S, Thbb
MENE 2 EEICT B LD, ARO T ALEFE % EHET 5
BERMGFETH I LIC KB ROFBRTREE 2 5.

(6 )HOA 2 wAKREMHEHT 2561, 7 Ad
DKEFEEXELTHIELDPNLETHAE. KRIZIFEA
EHESE RV, FHEFECAEKEBELL TV
CTHEN, BOWEILH & WZ 5.

B, A7 AGEGEHFRE DL E LTHHER
LFEETHDHD, ZOMHELOFHIEZEZONS.
BIZEEORER SN TV HERETEICBIT S, 20F
RIS SFATE S, Tbb, BRLETHAER
HTAEFIH L TR0 X CHELERENRITT 5, A
+HAMETFOMAE L THHREN LT UL A EEZS
N5, FNHOEIZ>WTIEASHROREREL L.,

£ 5
C:&EILH AEE (mol/em®)
C.: BILH A ST #ERE (mol/cm®)
Ci, Co: RTFERAEBVULFRITORTA AEE

(mol/cm®)

C.,: : AL TOEITLH A U iREE
(mol/em?)

D: %% (cm)

[ BILE

H: 7 ZAKIGE (em®)
RO A ST iR ( mol >
" EICH A POGFEERE \ mol

k: BUCEBERE (em/s)

ky: BB AL EAREL (em/s)

k, - KT ZPLEARE (em/s)

10 : PLFFEE (cm)

r; JUSFREFE (em)

o WTFHEAEEY ) LA 28 (mol/cm®)

e, RIPIRTTBZEME (cm®/cm®)

g : EICHRE (s)

X [N

1) El—: i EkdEE (1962) [uE]

2) W.E.RaNTZ and W.R.MARSHALL: Chemical Engineering
Progress, 48 (1952), p. 141

3) HPBME— BUERTENY F7 o2 (1965) [BAREIE]

4) BEBILTER, AKNE—ER, KZRES: #bisedk, 27 1971)
12, p. 173

5) BEFLTER, SOKNE—ER, KFREES: gke @, 57 (1971),
p. 1597

6) =T EME, TEAEW, TRESE, IBfk, K
24, 58 (1972), p. 608



