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Continuous Refining of Hot Metal with Soda Ash in the
Trough-type Refining Furnace

Satomi YAMAMOTO, Hidetake ISHIKAWA, Yozo FUJIKAKE,

Chikara Satro, and Hiroyuki KAJioka

Synopsis :

Studies on the continuous refining of hot metal with soda ash were performed using the trough-type

continuous refining furnace.

The furnace had ability to process the hot metal at the rate of 45 t/h.

1) [P]and [S] after refining were lowered to 0.015% and less than 0.005% respectively, at the consumption

of 20 kg-Na>CO; per ton of hot metal(t:HM).

2) Oxidized amount of [Mn] in the refining was 0.08% and nitrogen of refined hot metal was also

removed to 10 to 20 ppm.

3) Owing to low iron oxide and iron particle content of the Na,CO;s slag, iron loss in the refining was

nearly 2.5 kg/t-HM.

4) Temperature drop of hot metal due to the decomposition and evaporation of charged soda ash was
estimated as 4.6°C/kg-Na;CO;/t-HM and heat loss in the continuous refining was calculated as

6.5X10° kcal/t-HM.

Estimation of dephosphorization degree of the refined hot metal by reaction model and the characteristics

of continuous refining were discussed.
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Fig. 1. [P], [S] content of refined hot metal.

Table 1. Chemical composition of hot metal
and experimental conditions in dephosphorization
operation.
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Fig. 6. Relation between (S)/[S] ratio at the
outlets and the basicity of the slag.

Table 2. Chemical composition of Na,CO,

slag. (%)
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Table 3. Heat balance in continuous refining

operations.
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Fig. 9. Comparison of calculated values with
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REFCTO Y — FIRIT X % 58k O G 8 1877

v) TOff FEEFIEREEEY LT, Lad
—TED Na,COFARE CIHRETEZH0T, HEHELY
bEBERBBEREL /NI TE s, BHEFREEIh
PFThHd0, MAPRHETLEDFEC X )T KYER
PEDIERA T D T, REoFlELEL bR s,

ThbDREL D, Na,COs iz X2 8B$EHED 7 =
A& LTEEREISE L) SFEEEAE 2 EL DR
5. SROBMMWBEEC LY, REO L5 HITEORE
HrRE{MBTEs.

o HEML, FHL
o HEm A BENIR
o fitkoREFHGL

5. %

Na2,CO; T F#ha Sk 238 % 45t/h HigEo
BEYFCfTo%. #EF T1X CaO 2 5 /' FTOBiF v
s LU Na,CO3 2 5 7/ FCeoliih A, BFKESE
ot

i) ¥E# [P1, [S] 1k Na,CO; JFEHfr, BiF\ 5
[Si] & JOBSEREC TR S hic. 20 kg Na,COy/t -
HM, it [Si1<<0.20%, 1300°C clsgits [P,
[ST ixzhZh 0.015%, 0.005% LIF & /gDt

ii) Na,CO, ik aE cokigskizr 2.5kg/t-HM
L -2

iii) Na,CO; D 5f#, HA XL 2 HBARIHESHRE
KT 4.6°C i3 5. #EE coBda%kit 6.5x 103
kcal/ttHM L HE X h, FHhR IOBAZRTIC L5 3
HEDOHEEM & 12 1E—FK L 7.

v) Bk, A7 7OBERE, Ao PoEE, K
JEEE e EX AT, ERFH ool AR HEET
HRIGETARIERL, B AR IO ARG
ABRSAEHIPTE D Z 21D

v) Na,CO; 1@ X 5 8T ORSEH ARG R L ARE
MREELBL, g8 D, BBk, FILEAZ 70R
A EDRTHBENEFR S L2 b X bt L.

& =1

A FISRmEH (cm?)
Ci: HIEWE i oRE ( mol/ cm?)
Coy : BHHMARBYZY O PERE ( mol/ cm3)
Co: 2 L OB FM P g ( mol/ cm3)
Co: A VEMEMY7VOPEE  (mol/cm?)
CrnesClso: AOWBHPIRE, 25 /0B

AL PgE(Cls,,=0) (mol/ cm?)

o

ol

Pm> 0s: IBEE, AZ 7O
¢ BAIREE, AHEOoRGEBK

Do EHELIREURE (cm?/s)
Do vy De.s: 8E, AT FHEOFHEERIEE

%53 (cm?/s)
Fo,Fg: 58k, 27 7 0KE (cm?/s)
Fr': s (t/min)
h BT HEOBE(=1/N) (=)
K :5530P5ELE (=)
kp i Bib A ER (cm/s)
L:FEE (m)
MP;Mons : P9 P205 0)}?\‘%?9 %?‘ﬁ (_)
N : 5% (=)
to: R (s)
UNazCOa : Nay,CO, [F B fir (g/kg-HM)
u: P (cm/s)
UmsUs : 18EE, AT 7RO FHIRE (cm/s)
Vs Vs BB R, AT SER (cm3)
W : i3iE (m)
0Bt YT VDRSS TE (kg/t-HM)
Wya:Na OFER (g/kg-HM)

Xi : Gm(z=i,h)/Cm.0 Tﬁéhéﬁgﬁ@ﬁ (\)

x v E AR EE (cm)
Y;: Cs'(z=i,h)/K’Cm.o TCRINLBEEDH (_)
z: Lokl U Fag (=)

(8/ cm?)
(' mol/ cm?3/s)
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