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Analysis of Flow Behavior of Fluid during Sintering Process with
Large Amounts of Pisolitic Ore by Hot Stage X-ray CT Scanner

Kouichi Nusuro, Nobuyuki Ovama, Katsutoshi loawa, Ken-ichi Sormvacut and Tetsuji UrTake

Synopsis :

The relationship between a flow behavior of fluid during sintering process, and the pore structure and agglomeration

degree of the sinter cake with the change of pisolitic ore ratio were investigated. A new experimental method
employing hot stage X-ray computerized tomography has successfully made it possible to observe the cross section of
sinter cake during sintering. The pore structure and the agglomeration of the sinter cake were evaluated quantitatively
by the pore network analysis, cluster analysis and fluid displacement analysis developed in this work. The index of fluid
displacement was defined as the area of the images which change from solid regions to pore ones or change reversely
within a unit time. The growth rate of the branch width increased with the increase in the index of fluid displacement.
The mean size of the cluster was strongly correlative with the branch width. Increase of pisolitic ore ratio reduced the
fluid displacement, hence the development of pore and agglomeration was suppressed. The addition of the mill-scale
improved the fluidity and accelerated the agglomeration of sinter cake.
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Fig. 1. Schematic diagram of hot stage X-ray CT
scanner for sintering test.

(a) CT image (at 270 s)

(b) CT image (at 300 s)

FRZoR®, AREEBETIXCTIE200E L 72,

RATHE BE D FRAM 1%, SR EER T 4% 6 1172100mme D ¥ >
X — —X%DOCTHH & A AR O —Wim 5 H % b
T 52 ETIT-7. Immbll EORILE & KRz D©
TR R C—IRR LT, 2RI ov TIRKRBE
Kb Dbbolclow, BRIy & FEFDS R 1 mm
L7,

56 NI CTHEIR # BT R E CiRA L, £ 2 THRIE
fRHTO, [ILTUEHZRED 4 v b 7 — 27 T VB & R
EIREAT % FEHE L 7o, BUIRALIRAT C Y - T3, BERSE OCT
i %1200L0 E L L, 2OCTHL LoEFEDER L 72—2 X
o DENMPEBEGOM(Z o2 X —) LERLT, ZOHE
TR R RIE LT,

Gy b7 — 2T 2000 FOCTHE DI # Al b
L il % 2 Ak L, &5 6 O FiFDIiE-> T, L% #His
i & b REfg & U, SERMLETO ER O AFLHERE & fle g
O EETKHLT, fILOPHN LRI ZRLT T I
FIEZRD I, FIREGEOMEE L b, BAmEL Y D
SILOFE DA b T 7 I Vv FEREERD I,

3 foEhETRENAT OB LTI, Fig. 2 2R T & 5 (CREH
ZRAT 5 2 >DOCTHIE % CTHE 200T 7L & BMAER I 2

(c) processed image

Fig. 2. CT images and processed image for analysis of flow behavior of fluid during sintering.

(a) Raw mix. A

(b) Raw mix. B

Fig. 3. CT images of sinter cake with blending of pisolite ore and mill-scale.
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Table 1. Chemical composition of raw materials (mass%) .

Material C.W. T.Fe FeO

Si02 Al03 CaO  MgO

Mixture A 1.15 61.99 3.67
OreY 8.05 59.12 0.09
Mill-scale 0.20 73.96 15.20

3.65 1.65 2.95 0.55
4.82 1.10 0.03 0.05
0.23 0.06 0.86 0.10

Table 2. Raw mixture for sinter test.

Raw mixture A B C
Mixture A 100 60 55
Ore Y - 40 37
mill-scale - - 8
SiO2(mass%) 5.0 5.0 5.0
Basicity 1.8 1.8 1.8
Coke ratio(mass%) 4.0 4.25 3.98
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Fig. 4. Cluster size distribution of sinter cake with
addition of pisolite ore and mill-scale.
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Fig. 5. Changes of CT images of sinter cake structure during sintering (raw mix. A).
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Fig. 6. Changes of branch width of sinter cake with
blending of pisolite ore and mill-scale during
sintering.
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Fig. 7. Changes of branch density of sinter cake
with blending of pisolite ore and mill-scale
during sintering.
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Fig. 8. Changes of index of fluid displacement with
addition of pisolite ore and mill-scale during

sintering.
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Fig. 9. Changes in bed temperature with time after

1gnition.
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Fig. 10. Relationship between index of fluid dis-
placement and growth rate of branch width
during sintering.
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Fig. 11. Changes of pore structure in sinter cake
through sintering.
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Fig. 12. Relationship between branch width and
mean cluster size through sintering.
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