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On the Operation and its Conditions of a Pilot Plant Fluidizing Roaster.

(The pilot plant tests on the selective chlorination roasting of pyrite cinders—I)

Kazuhisa OKAJMA, Michio INOUYE and Kokichi SANO

~Synopsis:

Using the pilot plant ﬁu1d1z1ng roaster, the pressure drop through the bed and the varlatlon
" of its size distribution: W1th the amount of overflow cinder were measured.” The results

obtained were as follows:’

(1) The pressure drop obtained from the bed. of partlcles under the conditions of roasting
operation was closely approximate to the value by the Parent’s equation which stated that the

pressure drop was equivalent to the weight of sample.

(2) From the experiments of varying

amounts of the overﬁow cinders, it was found that the fractlon of coarse partlcles tended to
increase with decrease of the amount of the overflow cinder.

Then, the operation and its conditions of the pilot plant fluidizing roaster in the selectnve' :
chlorination roasting of pyrite cinders were described in detail.
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Table 1. Experimental samples.
[ Settled
. . Chemical composition (%) Dens1tyI bed | Shape
Kind of pyrite cinder - Ps ;’:;g?igoi factor
Fe Cu Zn Co S P Si0; |Al:O3 | CaO (g/cm?) . s
Yawata pyrite cinder| 596 | 0°231| 0768 | 0°050| 1*04 | 0°013| 6*74 | 1°77 | 0°44 | 4°67 0°71 0°49
Kurosaki # . # | 59°0 | 0+214] 0°65 | 07056 0°56 | 0°014| 8°10 | 1°19 ) 019 453 063 0°65
Rasa 4 # | 582 | 0°239 0°32 | 0°065 0°39°| 0°010| 7°31 | 1°76 | 1*31 | 4763 0+70 0°60
Amagasaki” # | 570 | 0*468| 0°71 | 0*068| 1°23 | 0*015 5°31 | 1°37 | 0749 | 4°37 066 055
Edogawakagaku 7| 53°6 | 0°424| 0717 | 0°109| 1-88 | 0*012| 7*50 | 1°76 | 2°05 | 4°19 0°73 0°53
Showadenko 7 #| 51+2 | 1+080 0+87 | 0°038| 0°65 | 0*031| 9*30 | 4°11 | 044 | 4°05 0°63 0*70
Nikkohitachi # #| 46°2 | 1°256{ 0749 | 0°035| 0°57 | 0°035[12°26 | 388 | 0°55 | 3°83 062 066
* AR A AKBMERS B X CBRISSE S AXSRBERHEKC THE

sokk

M ZHBAZEIER
Wkx ZEBARTFTER, S

ZEBAREIER, L8

— 19 —



1138 B X M 47 £ (1961) Eo B

Table 2. Size distributions of samples.

Pyrite cinder . _ ey 1=

. .| Edogawa- | Showa- Nikko-
\MN Yawata |Kurosaki| Rasa |[Amagasaki kagaku denkd hitachi

28~ 65 42°2 49°5 50 511 - 254 709 69°3
65~100 ’ 18°1 169 12°5 o 18°1 . 13°3 Tl 17°1
100~150 176 13°8 241 157 201 82 96
150~200 12°3 11°4 43:2. 99 . 201 34 27
200~250 75 53 11°5- 43 . 138 11 0°9
—250 o 2'3 31 35 09 7°3 0°3 04

FUBHI 0°21~0°24% Cu DESAEEDOL D IFEIEE
0°42~1°26% Cu DEHEFEHED DD 4TEEHETH DA, 8/
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COFEFECTRBEER &I ) 2305 2 DB 5
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Fig. 1. Pilot plant fluidizing roaster.
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Fig. 2. Pressure drops in the fluidization bed
at various temperatures. (Nikkohitachi)
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Fig. 3. Operating conditions in the determina-

tion of size distributions of overflow cinders. -
(Edogawakagaku) '

Table 3. Comparison of pressure drop by sample in fluidizing roaster
and pressure drop calculated by the Parent’s equation.
.Temperature Tempe- .
Kind of (°C) rature of S:lf)cit 4P, 4P APexp | 4Peale V‘S’:;ghfe()f~
pyrite cinder ] sample ¥ (cmAq)|(cmAq)|(cmAqg)|(cmAq) mp
T, T» °C) (!/mn) 1™ (g)
Yawata 750 530 640 43 1°5 | 22+4 || 2079 | 19°8 1500
Kurosaki 900 590 745 ” 3°8 24°2 20°4 4 ”
Rasa . . . 930 640 785 4 2°6 220 194 20°0 1510
Amagasaki 1025 800 913 70 3°0 20°3 17°3 198 1500
Edogawakagaku 1000 740 87Q 30, 16 20°7 16°1 4 ”
Showadenkd 1050 690 ” . 43 61 244 18*3 v ”
” 870 580 725 4 54 v 19°0 7 4
Nikkéhitachi 990 750 870 70 2'4 | 20°5 181 -~ | 7
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Table 4. Operation results.

- Temperature | . - Hol- [Gas . Products
Kind of . (°C) catae of | dren | ot hetgne | o0 | ding | velo. (CEoCG (%)

pyrite cinder T 1. T | T s%mplgc APA S%‘ll_nple)L F ot U . Over- |Carry-

1 9 3 4 s (°C) | (cmAqQ) s(g)|Le(cm)|(g/mm)| (mn) |(//mn) (%) e e

Yawata 908| 770| 420 209 839 20°0 1512 15 25 104 69 13 65°0 | 35°0
7 1005 827| 408| 188 916 268 2026 20 Y 124 52 ” 811 {189

7 750 645| 332| 196 698 24°2 1830 18 40 69 69 4 737 | 26°3

” 961| 796| 352 184 879 244 1845 4 s 7 61 49 7 88°6 1 11°4

#” 1052 858| 358| 180 955 25°3 1913 19 4 " 63 43 4 97°6 . 2°4
Kurosaki 1057| 796| 357| 153 927 246 | 1860 | 15 % 68 | 41 7 |98*8 ! 1°2
Rasa 1071] 816| 280( 129 944 258 1950 18 7 . 53 32 7 | 986 ‘ 14
Amagasaki 1003; 878 359 200 941 " 249 1882 17 4 61 51 4 §9°3 4 0°'7
Edogawakagaku [1031| 851] 340| 149 4 21°7 1641 19 4 48 26 ” 995 0*5
Shawadenko 1051| 845 376] 210 948 | 24°8 1875 17 7 - 58 56 4 99'81 0-2
Nikkohitachi 1014| 866| 349 175 240 252 1905 4 4 60 | 54 4 997 03
” O59| 814 335| 193|. 887 240 1814 16 4 56 75 07 993 07

” 953| 829| 346| 203 891 23°6 1784 4 4 60 76 1*3 961 3°9

4 952| 8271 #| 207| - 890 23°1 1746 4 4 " 50 72 2°0 99+5 l 05

Table 5. Minimum fluidization velocity.

l Minimum
- : Tempe- fluidization | Gas
chnli d%t;. pyrite | roture |velocity velocity
: (°C) mf U (cm/s)
- (cm/s)
Yawata 698 2°5 51
4 955 21 40
Kuroesaki 927 2+4 38
Rasa 944 06 30
Amagasaki : 941 26 47
Edogawakagaku 941 12 24
Showadenko 1948 3*3 52
Nikkohitachi . 940 3°1 50

Table 6. Height of the bed in which slugging

occurs.

Kind of pyrite cinder Height of bed, Lc(cm)
Yawata 19
'Kurosaki v
Rasa 23
Amagasaki ‘ ! 19
Edogawakagaku 21
Showadenko . 18
Nikkohitachi 7
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Measurement on Erosion of the Blast Furnace Lining
by the Radioactive Isotope. '

Satoshi HaYasH1, Gyoichi Suzuki, Tadashi KoBAYASHI,
' Hiroshi l1ziMA and Tetuo Y AMAGUCHI

Synopsis: ‘ ‘

A number of experimental results have been published at home and abroad concerning the
use of radio isotopes in blast furnace operation. - . .

An experiment conducted in our Kawasaki Iron Works of Japan Steel & Tube Corporation

vielded the following results.

(1) ®Co was used as tracer for the purpose of estimating the quantity of residual molten
pig iron and the eroded condition of hearth bricks. :

‘As the result of this experment, erosion of bricks was fairly exactly estimated.

In the case of No.3 B. F., it was found that erosion of . hearth’ bricks progressed rapidly
within six months after the commencement of opefatioﬁ, but thereafter hearth bricks had
been in comparatively stable conditions with a slight degree of erosion.

(2) Radiation originated from ®Ce, which was embedded into bricks of shaft at the time
of constructing the blast furnace, was detected during its. operation; and.eroded conditions of

bricks was estimated with the loss of radiation. , .

As the result of this experiment, it was found that erosion of bricks was dependent largely
upon the operation of blast furnace and the distribution of gas within the furnace, and that
bricks at the lower part of shaft had been subject to fairly severe erosion within six months

after the commencement of operation.
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