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On the Semi-Pilot Plant for Fluidizing Reduction.

(Study on pilot plant of fluidizing redﬁctibn—-III)

Yoshikazu Y AMAMICHI

Synopsis: :

? A semi-pilot plant was constructed for development of fluidizing reduction of iron ore
(inner dia.=350mm: outer dia. =800mm: height=7m.) At first, a triple hearth type which
consisted of heating, prereduction and final reduction was operated but abandoned owing to
two defects. ‘ :

Next, the furnace was reconstructed into a double hearth type. By this reconstruction,
steady operation could be assured. By biowing 600°C hot gas, and heating the ore up to 900
°C, good reduction results could be attained. Consumption of coke oven gas was 2,800Nm3/
ton-M. Fe, nearly 1 in terms of gas excess ratio. If cracked gas is used, the consumption
of coke oven gas must be 1,000 Nm?/ton-M. Fe. (Received 29 October 1962)
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Table 1.. Experiment of reduction by coke oven gas mixed with air:

RIEOBTGEMIE 900°C , # A& 300cc/mn, [ISE
R 30mn T %. Table | icF ORI L. =Dk
S 1 EOETIEANE, Vv NEEEREMELS THE
JTCRENZERET S,

(B) ZEXRIBEANT X 5EGER
BEFIBADIDICERBEREHEL, $-LE2F
L T4 %BERBENT L EFGERZTR 2. 4%
DEFFEAC XD THRIRE 640°C 2155 L3k
7z T OEEERKAMEX Fig. 7 WRT & TH5. of.
LEBHRERR 959% TH Y cye. &BESRERKEIIT 80%
Thb. 2BHOEERESR, FANMBBNTEEBRL
Te L TAHR D DR R 7. IR EEOBEEAE
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WHABEIETD L _ '
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Sur,f:fcihzer?gteorriture Mixing ratio ‘M.Fe Fe++ Fet++ T.Fe
°C) - (C/B)=I/mn/[l/mn _ (%) (%) (%) (%)
— ' C gas only 80°00 175 0°25 82°00
710 50/5 - 7375 3°50 T 4°38 81+63
770 ; 50/5 80°00 2°75 tr 81°75
805 50/5 7325 3°50 4°63 81°38
840 50/5 77*50 2°00 1°13. 80°63
860 50/5. 7875 1°75 . tr 80°50
880 . 50/5 79°00 2°00 tr 8100
900 _ ‘ 50/5 79*75 1°75 038 81°88
fév- T T — - T
S SEE—1IBT R INEE NI TR BT IS B B wﬁwm
T, B RN — F — R BE RS S Th _FRT 2 ‘ '
5. ‘ - -~ |
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HABEREBL CTHAERETL, TOHZAREIR :-W 72’Inpl.£nlzot§as
— -3 , N — o = ‘A 7,
SFR OB IR 7R E DRTTH A & Lz Lk 0 L L L addin
OV AL CREARA T L 2. BEUC XV REIRE o o - $<@TWW
% 700~1,000°C & L7z. ZOm%EH A 507 /mn k72 N UerrreNge)
&5 /mn ORAREE D ERBN R 2 —HSHFL, — r
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Fig.”7. Operation data in 350mm dia. reactor
gas mixed with 49, air.
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AEh : 10,560 keal/h
H AFEEL  600°C X 30 Nm3/hxX0°35 kcal/Nm?-°C
—=6,300 keal/h
SEGEESEL  850°C X 20 kg /hx 025 keal/ kg -°C.
=4,260kcal/h -
H2EG 10,560 keal/h '
E 5 # 22°4kcal/kg-Fex0°7X13kg/h
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HigEFASEL  580°C X 13kg /h x0°25 keal/ kg - °C
: - =1,880kcal/h
PEH 2 BERL  580°C %30 Nm3/h x0°35 keal/

‘ Nms?-°C =6, 100 keal/ h

80N 2,376 kecal/h
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Table 2. Oxidation of magnetite in fluidized
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BB THol. TP Z CRREROIFBE— RSk gE
ORTCHL T B Fibb LB CRLL TER R
THPZICTH 5. _

Fe 679% ORESE (15~50 mesh) OBRBEERT ORE(L
DIREEIL Table 2 O L TH 5 (HEME30mn).
BAEA AR 42Nm¥/ h~64Nmé/h, kEZE& & 30
Nm?/h, #§i=E 10kg/h OEFGEABROFERLENT
% & Table 3 DT L THDH. DD & L WHIGRSE
VERREREESE X DB TEAA S Tl e ove. AT I BEIE
EOEIRMSSH D, LA EORMEEH S & o HkR >
Dfc. iz, KIS B EES { THR»ChTE 150
mesh DLT TR L 7208, BEHEMS S D7, Rgkek

C DETTICOWTIE, SROBETHD.
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VIIL

3&%@@%%2&ﬁﬁﬁmﬂﬁbf,§%%%ﬁé
T EHHIR. TREREESE DETTENLB VO TREIFIERL
Kipofz. 22— RIFH ASER>IRERETCO TEZE
BT, THEIC XL AR Do OB B ILR T
HEH 2 OBBIZ Lo TEDNS. ZOBAICEES 1t
Mhoa—yRFEH2EIX 1,000Nmd TH5HZ EnF

state.
P I p— BEND. RESBENCKSL T 50EEa —~ 2 XF
Temperature | S% | Fe e °  AROEBCKETS. HBVIE CH #R2FR LS
900°C 0°06 | 1380 52°64 | 66°44 HEETIRLTOFABITKRETSZ 2Tk 5.
1,000°C 0°04 1*55 57°73 5929 N N
. BV ICAMELED DT H ) HFeELr ~F D
Table 3. Reduction of magnetite by the semi-pilot plant.
Temperature| Temperature Gas ™ .
Gas volume in in Temper- Overflow Cyclone .
_( ! /mn) uppex; hearth loweor heath atuge M. Fe 1Fe++ Fe+++ T.Fe |M.Fe |Fe+*+ [Fe*+4| T.Fe
(°C) (°C)- (°C) v
800 850 400 600 10°34| 27°89 31°97| 7020 7°*21| 3510 19°71] 62°02
700 850 500 600 28°61| 3654 3°34| 68°51| 36*48| 23°80| 1°44| 61°78
650 900 600 600 56'80,_.2»3'24 tr 80°04 50’87 2401 tr 74°88

XSEEEZES DI, NE2200mm FZDA I3 %kﬁ%ﬁ%ﬁﬂﬁ%ﬁﬁ%ﬁﬂ%@iﬁ%b&o<@
e L hovh (B 2°0m) 3ERCTEWE ANTHAM

Bt U7z, SHE X uE 900°C oBREE S 1XT T
H50, EROEETETEMHITEO UM T L <
BRI IR A L e D T 0 —DUBER B Ofe. £
N 2 CEER T AV AR ZRERA L TEREG
BT dot 7o oNEEE RIEEE R L. E 7oA A hnEkE:

8

HOBERLET. TARS, SIEENE > 7=
SRR HEE - AHEBE Lk X ORIGEIE S E
B —MRICH > EHOBEZERL T

X B

1) ha#E: g8, 49 (1963) 4, p. 649
49 (1963) 5, p, 747

2) HE, RA: =12, 10 (1955), p. 158




