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Analysis of Permeability and Characteristic Suction
Gas Volume in Sintering Process
Synopsis:

Permeability experiments have been performed for each characteristic zones (moisture condensation,

drying, reaction, melting and cake zone).

The analysis of reaction zone is satisfactorily made by combination of static experimental test and

mathematical dynamic model in sintering process.

By this model including pressure drop equation of each zones, calculations are made simultaneously
for the variation of heat transfer, moisture transfer, reactions of coke and limestone, melt of solid and

suction gas volume rate.

It is concluded that the total gas volume is determined by the ratio of the specific heat of material
to that of suction gas, independing on suction pressure or bed height.
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Table 1. Mixture ratio of materials.

Ratio
Description
(wt%) (wt%)
Rio Doce 20
Mt. Newman 15
Robe River 14
Angola 10
Marampa 6
Timblo 5
Miferma 3 7.0
Bailadila 5
Rio Doce 5
Sand Iron 3
Mill Scale 3
Limestone 11
Return fine - 19.2
Coke breeze — 3.8
Air

1. Flow meter 2. Control valve 3. Raw mixture pot 4. Pre
sintering pot(upper pot) 5. Pressure measure element 6. Mois-
ture condensed zone 7. Drying zone 8. Reaction zone

9. Blower

Fig. 1. Apparatus for permeability test.
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1. Flow elements 2. Flow meter 3. lgnition hood
4. Burner 5. Sintering pot 6. Raw mixture

7. Wind box 8. Thermocouple 9. Pressure clements
10. Pressure controller 11. Control valve [2. Cooler
13. Cyclone 14. Blower

Fig. 3. Apparatus for sintering experiments.

Table 2. Experimental conditions.

Item Value

Moisture Content 6.0%

Suction Pressure 1500 mm H,0
Sinter bed height 350 mm
Coke content 3.8%
Ash content in coke 8.4%
Content of limestone 8.5%
Ignition time 1.5 min
Initial temp. (solid) 10C
Mean dia. (solid) 2.2 mm
SiO; content in sinter 5.6%
Al;03 content in sinter 2.0%
Ca0/SiO; Ratio 1.3
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Fig. 4. Variation of pressure difference between
two points in the bed.
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Fig. 5. Calculated states by mathematical model
for analysis of reaction zone’s pressure drop.
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Fig. 7. Pressure drop and temperature patterns
in the bed.
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Characteristic zone ky,5% 108 (m~3) ks 3% 103(m™)

Initial 11.5 23.2
Moisture condensed 28.0 78.3
Drying 23.6 57.8
Reaction 31.0 75.0
Melting 6.0 23.0
Sinter cake 3.2 12.6
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Fig. 8. Distributions of each process parameter
in the sintering bed.
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FTORNELTHHREBE GERERE) 13, BE—ETH
5EVHBERBEETHEIELLRS.

8 (KPP T RS 2 E)
ag: BEEHRE Y2 ) OEHMER [m?/m3]

lélﬂl

Cco,s Coo,™ @ RER 7 A IBE, MBS FHEIRE
[kgmol/ms3]
Cg, Cr: #H A, KREKILE [kcal/kg-deg]
Cn, Co, 0 #AHER, BRERE [kmol/m?]
Cs, Cy : BRI ER, 7K4r B [kcal/kg-deg]
dp : W {m]
Dy : RER# AR NTKEURE [m2/h]
G: ¥ REUREE [kg/m2-h]
ge: ENIINERE [kg-m/h?]
H, Hum, : ERZ R TR, ERLEL [kcal/kg]
hy R F- TR R ER [kcal/m?.h-deg]

ke, ke : EB R, LERIGEEZK [m/h]
ko BIERIGRE & (=1/{1/ke+1/k})  [m/h]
ki : CO, MABBRE fm/h]

KA TR R RS & B 3 [m/h]
K : RIRA 0BG FEER {Pa]
ki ka5 2 FEFBREX [m-2], [m=-1]
L:Eam (R rEX) [m]
M, My : RENTFB, BRES>TE [kmol]
4P : EJE R [Pa]
R : ¥ AEHK [kcal/kmol-deg]
Ryp: vA 7 VAH [—1]
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R*: BHRAHREYA YO — 7 ARSHEE
[kmol/m3h]
¥ MW TFD 2 — s RS EE [kmol/h]

Rp* : EHARRY 72 0 OF KA KIS E

[kmol/m3h]
o B—RTFOERKA RS EE [kmol/h]
Ry* 1 ko By s [kg/m3-h]
Te, 112 2 — 7 A, FIRGRFE [m]
Toym,  $EEFE OBBBILE, KTIE [deg]
To, Ts: 2, BEURIEE [deg]
Uo : ZEEEFLYE 57 R J& PN el [m/h]
We, We : IRIR & KR, F#idakE [kg/kg]
Wg’ Wg,s P EXHEE, fafnigE [kg/kg]
Ws : Blfk& ks [kg/kg]
Z, ZO:}%]‘EJ: b ofEEE, BIE [m]
e BEpE [-1]
0 : FeRE [h]
Ao, A1 22— 7 A, FIRF G E [kcal/kmol]
Aw K DIEFEE B [kcal/kg]
A AREE [kg/m-h]
7 RSB SR [—1]
Pg: HABWE [kg/m?]
Pss OsB * @W%ﬁfg’ Eﬁ‘g%?ﬁ [kg/ms]
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