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On the Measurements Concerning a 'Rotary Kiln in Operation.

. (Stu.dir on the pre-reduction of iron sand with a rotary kiln——I)

Synopsis:

Hideo ARAKAWA and Ryiizo Iyopa

Nowadays interest is still being aroused in methods for direct reduction bypassing the

‘blast furnace.

In the previous literatures we can find some prac’ucal operating data on the

direct reduction that makes use of a rotary kiln as reducmg device, but scarcely any kinetic

or analytical research on the process.

We have produced pig iron in a submerged type electric smelting furnace through half-
reduced sponge iron which is obtained from iron sand in a rotary kiln since early 1956.

Recently we constructed a 46m long kiln for various tests, equipped with 6 sampling holes

for different purposes.
reducing kiln.

By this equipment we tried to make an overall measurement of the

The measurement of the rotary kiln was made on the following items:

(1) Temperature of raw material at 7 points along the axis of kiln. ;

(2) Spot samphng of material at the same points and its chemical analysis.

(3) Spot sampling of atmospheric gas at the same points and its chemical analysis.

(4) Temperature of iron shell and others.

We obtained some results after several measurements and analysis on the oﬁerating kiln,

especially suggested the importance of abnormal phenomenon i. e.

, segregation of raw mate-

rial in the rotary kiln, which has influence on the reducing reaction and others.
In this paper we show the dimensions of the test kiln, equlpments and methods for measur-

ing, and then present the results of measurements.
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Fig. 3. Construction of test kiln at Omama.

Table 1; Specification of test kiln.

Type Direct cylindrical Burner - | Oil combustion
Diam. of shell 2*3m : Capacity of burner 6001 /h max.
Thick. of shell l6mm Roasting temp. ' 1250°C- max.
Length of shell 46m - Temp. of waste gas 300°C
Inclination , 2°5% Chimney stack . 1°5m § X30m
Revolution - 0*22~1°2 rpm. 4 change Dimension of cooler: 1*7m § X5m
Drive motor : 501 Revolution of cooler | 3rpm :
Refractory : Sillimanite ‘& Chamotte Drive motor of cooler 7°5%

Inside volume 130m3 Material hopper : 20m3 X2

Wall area 281m? , Material Wexghmg Merrik X2
Support : 3point Productivity o 120t sp'/d (DR 609%)
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Fig. 5. Schematic diagram of measuring hole:
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R Table 2. Re_sult of meas'\iremen\t».:
2—2 anal. -IS.—Hongei anth. o June, 1961
Burner Raw ‘material
0il flow , Pri. press. ' Teinp'. Total burden Moist. Coal ratio Coal name
5401 /h | 8'9kg/cm? | . 97°C 75t/h | e5% o6 'Hongei
S : Analysis of spot safnple and gas.
T Hole(m)l ¢ 41 23 { 15 9 - 5 3 0
’ T.C 14+7 136 10°3 7°7 10°2 10°4 82 3°1
T.Fe 43°9 47°5 48°9 5244 50°3 52°4 61°4 68°2
M.Fe tr tr tr t tr 77 32°1 $34°9-
o= " FeO 234 2640 27°8 ©32°3 332 512 34°1 34°1
‘a - Feg0, 36°9 38*9 38°9 38°9. 34°9 . 7°0 4°0 - 4°0
2 TiO: | 9°5° 10°2 10°4 10°9 949 10°7 12+2 129
‘ §\ Si0; - 446 4°3 35 ] - 3% 47 4°5 542, 5%1
’ T.S .0*09. 0°070 0°068 0°056 0°075 0°113 0-151 0146
Moist. - 4°8 069 tr — ‘ — - ‘ —_ —
D.R. 0°0 06 1°3 2°7 40 30°5 614 631 -
Temp.(°C) . 290 140 620 805 1020 —_ — 1 40‘
@ CO; — 170 144 14+ 11°4 — —
g (o - 5°2 5°8 4°8 12°0 — — —
~CO - — 6°3 93 8°2 25°9 — - -
‘Note: Dumring normal  * Waste gas temp.
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