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Melting Model of Iron Ore Sintering
Shun SATO, Takazs KAWAGUCHI, Minoru ICHIDATE, and Mayumi YOSHINAGA
Synopsis:

A fundamental study was carried out on melting process and its primary controlling factors in the iron ore
sintering. Melting properties of sinter feed were evaluated by the volume ratio of the melted portion to
the substantial solid of sinter ,“melting ratio”. From sinter pot test, the corelation between the melting ratio
and the sinter operational conditions was studied. The melting process in sintering depended on the hold-
ing time in high—temperature zone, ore particle size, its chemical composition, and porosity after dehydra-
tion. On the basis of the obtained information, a model simulation of sinter melting process was developed
and was discussed by comparing the observed values and the calculated ones by the model. The calculat-

ed values were in good agreement with the observed values.

This melting model for sintering process can

be applied to the estimation of sinter feed and analysis of sinter quality.
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Fig. 1. Shematic diagram for measurement of
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Table 1. Chemical composition and the other properties of raw materials.

. Represen- )
Materials | T.Fe | CaO | Si0. | A2,Os| MgO | Feo | cw [3fReret| Boo, Chonting | changing | vavie | Porosity ater
ratio ratio 5(',51 dian) dehydration
(Unit) | Wt% | Wt% | Wt% | we% | we% | wt% | Wi% |g/cm® | g/om® — -— mm | Vo£2% | Vol%
OREA| 64.7 | 01| 157 | 1.53| 008| 295 | 3.30| 4.03| 461 | 0.97 | 0.85 | 0.5 | 126 | 25.7
oreB| 620 | 01| 430( 2.85| 0.40 [ 0.10 [ 1.20 | 4.07 | 460 | 0.99 | 0.94 | 1.01 | 11.5 | 16.8
oREC| 64.7 | 01| 450 ] 060 | 0.45 0.10 | 0.70 | 451 | 5.02 | 0.99 | 0.96 | 0.84 | 10.1 | 13.8
orRED| 61.3| 01| 6.30] 2.75] 050 | 0.10 | 1.45 | 4.2t | 473 | 0.99 | 0.96 | 1.60 | 11.0 | 146
OREE| 64.9 | 1.00 | 3.60 | 0.40 | 050 | 21.9 | 0.1 | 4.27 | 4.98.| 0.99 | 0.98 | 0.30 | 14.3 | 16.8
OREF| 64.5 | 1.64 | 467 | 0.80 | 1.07 | 25.6 | 0.1 | 471 | 472 | 0.99 | 0.98 | 142 | 02| 22
OREG| 57.3| 01| 6.25| 3.35| 0.70 [ 0.10 | 8.08 | 3.45 | 4.06 [ 0.92 | 0.80 | 2.40 | 15.0 | 32.0
5+5,] 635 06| 395] 163 0.45[ 11.0 | 0.65)| 4.17 | 478 | 0.99 | 0.95 | 0.45 | 129 | 16.4
B+t 639 01| 44| 173|043 0.10] 0.95 | 428 | 4.80 | 0.9 | 095 | 0.90 | 10.8 | 15.3
BtA] 634 | 01] 294 219 024 153| 225 405 4.60 | 098 | 0.89 | 0.70 | 121 | 21.3
Lime | 0.1 5.0] 1.10 | 0.15| 1.15| 0.1 262|293 056 | 046 | 0.94 | 10.6
Coke 24) 086303303/ 1.3 1.00 | 1.95 | 0.13 | 0.10 | 0.94 | 48.7
Retun | 53,3 | 11.0 | 7.20 | 1.95 | 2.45 | 8.3 393 | 453 1.00 | 1.00 | 053 | 13.2
¥ by ‘““water-picnometer’’ method

Table 2. Pot test conditions for sinter cake
and sinter product.

(Sinter cake)
‘Case 1 2

3
Coke (Wt%) 4.5 5.5 5.5
Lime stone (W1%) 13.0 13.0 13.0
Ore B (Wt%) 66.0 65.2 65. 2
Return fine (Wt%) 16.5 16. 3 16.3
Water content (Wt%) 5.0 5.0 5.0
Fan valve openning (%) 10 10 7
Bed height (mm) 300 300 300
{Sinter product) (Wt%)
Ore é‘t:_)mnz Rgt;;n Coke Water content Run
A 13.0 16.5 4.0, 4.5, 5.0 4.5, 5.0, 5.5 9
B 13.0 16.5 4.0, 4.5, 5.0 4.5, 5.0, 5.5 9
C 13.0 16.5 4.0, 4.5, 5.0 6.5, 7.0, 7.5 12
D~G 13.0 16.5 4.5 4.5, 4.5, 6.0 8
Mix 13.0 16.5 4.5 ” 6

Table 3. Measurements of apparent
dehydrated iron ores.

density of

Sample* “Water-picnometer” method Mercury-picnometer method

Ore B-1 4.335 g/cm?® 3. 466 g/cm?®
-2 4. 337 3. 458
-3 4. 361 3.626
-4 4. 380 3.526
-5 4. 365 3. 449
Ore B z=4.35 (6=0.017) 3.485 (0=0.034)
G 3.533 2.989
C 4. 820 4. 246
F 4.742 4.236

* Sieved to 2~5mm in size and heated at 450°C for 2h
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Fig. 10. Fitting results of the melting ratio of
sinter cake.
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Fig. 12. Calculated melting ratio compared
with the observed one.
(Operational condition variable)
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Fig. 11. Fitting results of the melting ratio of
sinter product.
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Fig. 13. Calculated melting ratio compared
with the observed one.
(Ore material variable)
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Fig. 14. Relationship between the shatter index
and the melting ratio.
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Fig. 15. Relationship between the melting ratio
and the depth of the melting zone.

T XhEHL, B LI cBRe S L OBR YRR
R, BT X AHEBITHEME L RAME L IR —F oy
INLTe. BET VEROCTEREOR AF K OBk D ST
fili & BERS SRS TR MR D F7 B O AT REME 23 HERE Xt
SEBEHGEERBEOCEMCBD S & LA RERE~D
BRAZEN LT &y,

8 [N
1) g4 KR, BiREXR: $ LM, 54 (1968),
p. 1217
2) BE ¥, AHED, ZEFKEE: BEL# 54
(1968), p. 14

3) E. Mazanek and M., Wyperko: Arch. Eisen-
hiittenwes., 39 (1968), p. 433

4) 0. Nyquist: Agglomeration Intern. Sympo.
Philadelphia Pa. (1961), p. 809

5) S. Waranase: Agglomeration Intern. Sympo.
Philadelphia Pa. (1961), p. 865

6) HEXES, —fER K& B JIn¥=, 4
#z: gL, 67 (1981), S688

7) BgEEa: gk, 49 (1963), p. 1228

8) MEF_=: &M, 64 (1978), p. 1499, # (3

9) BHE, BER—, BFRK— %L, 67
(1981), S655

10) JEmfTHE, FE & K 8 KRR B
#FfE: gLl M, 68 (1982), p. 2166

11) % %, Mo gsd, 53 (1967),
p. 1171

12) ¥ B, MEOFEE: gi#, 56 (1970),
p- 371

13) HxES, AFEREE: LM, 59 (1973), S306

14) R. E. CartEr: J, Chem. Phys., 34 (1961),
p. 2010; 35 (1962), p. 1137

15) MEEE, MAKB=, HEXY, HA #H: g%
#, 66 (1980), S670

— 46 —



