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On the 'Agglomeratien, Re-oxidation and Abnormal

Phenomena in the Kiln.
(Sfudy on the pre-reduction of iron sand with a rotal;y kiln—IV)
Hideo ‘ARAKAW-A ,
Synopsxs .
This is the fourth report in a series of stud1es which have been concerned with pre-

" wreduction of iron sand with a rotary kiln. In this paper we deal with agglomeration of fine

ore and with re-oxidation of sponge in the rotary kiln which has influence on the adhesion
‘troubles. ’ -
By means of various measurements on the operatmg kiln, it has been shown that moderate

Te~oxidation near the discharge end of kiln may contribute to agglomeration of ma‘terial,'
while excessive re-oxidation may cause a heavy adhesion of material called ‘dam-ring’ (coa- -

gulate in the shape of a narrow ring) on the brick wall of kiln, The heavy -agglomeration

.of material growing into a big lump is a troublesome phenomenon for the operation of rotary

kiln, and it has been regarded as an abnormal agglomeration such as a snowball, the nucleus
of which 'is a spall of self-coating, and which stays long in the furnace because of the serious
dam-ring. The longer the dam—ring and heavy agglomeration are kept in the furnace,
the more steady they become, and consequently the more difficult to remove. In the rotary
kiln, materials have tendency to segregate in such form as belt type or striped cycles be-
cause of different repose angles between iron sand and reducing agent, and the segregations
disappear -in the reduction zone under the normal condition of furnace. But the segregation
will-hold on through the reduction zone in some occcasional accidents or especially at the
starting time for operation, and may cause a serious coagulation of dam-ring.

When the rotary kiln is employed as a reducing device, the dam-ring trouble becomes a
sfatal obstruction. Therefore, Wwe need some operational improvements to prevent an adhesion
trouble and keep the operation constant and secure. (Received 8 Sept. 1964)
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The block diagram of apparatus for
measurement of melting and soften-
ing characteristics of sponge iron:
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(a) normal condition
(b) serious dam-ring

Photo. 2. Inside view of operation kiln.

(a) a’m'iddle one (b) a heavy one
Photo. 3. An abnormal agglomeration.
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Table 1. Chemical analysis of the dam-ring specimens.
T.C T.Fe M.Fe FeO | FesOs | SiOs | TiO, CaO s D.R.

- A 0°32 582 478 10°7 - 30 | 72 16°0 10 0°11 848
B 017 5946 39°5 22°3 40 74 188 09 | 0929 | 7271
C 0°13 596 277 374 4°0 81 12°7 0% 0°20- 56°9 -
D 017 541 139 436 . 90 - 94 18°2 L0°7 ] 020 - 382 .
E 0°30 59°6 42°3 20°5 2°0 6°8 175 - 07 0°25 76'64
F 0°22 42°3 34°0 10°7 tr. 946 196 10 0°24 848"
G 0°17 63°8 22°2 36°5 189 46 113 07 | 022 | 416
H 0°19 534 45*1 8°0 3°0 91 "16°3 0°9 0°28 866
I 0*30 62°7 58°7 42 1°1 5°9 13°4 06 0r18 94°5
J v 3°86 589 - 277 374 3°1 58 12°2 07 022 577
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‘ » Table 2. Chemical analysis of self—coating of kiln. -
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K 2%6 20 ‘Inner 0°26 367 19°6 500 | 022 | 715 -
L 3°5 15 . Surface 155 9°0 36°5 27°8 019 . 21°9
M - 50 12 - Surface 086" 187 401 17°9 - +f Q°20 382
. N 20 7 ) Surface 1185 21 312 . 44°7 024 54
o 2°0 7 Inner 215 284 . 374 8°0. 0°23 - B4c2
P 11°0 5 Surface 099 - 14 24°9 506 0°10 04
Q- 15°0 2 Surface 024 <07 249 | 41°7 0°08 1°0
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Table 3
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