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Synopsis :

Started in October 1953, the pelletizing plant at Chiba Works now operates at the rate
of 1,000t/day per furnace level after a number of improvements on the shaft furnace.
The success is largely attributed to the following improvements; (1) Utilization of hot air
(200-300°C) in the drying zone of the furnace, and (2) blowing in of cooling air into the
cooling zone of the lower section of the furnace. Of these, the blowing in of cooling air
uniformed the distribution of temperature in the firing zone and remarkably decreased
the formation of clinkered pellets. Accordingly, the quality of pellets was improved and
its fluctuation decreased. Thus, after a number of laboratory studies, the production of
lime pellets, till then considered to be difficult in shaft furnaces due to the formation of
clinker, was carried out experimentally at 1,000t/day furnace starting May 1969 and the

basicity was successfully increased up to 0.8.

(c)JFE Steel Corporation, 2003
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Started in October 1953, the pelletizing plant at Chiba Works now operates at the rate of 1,000 t/day

per furnace level after a numbear of improvements on the shaft furnace.

to the following improvements;

The success is largely attributed

(1) Utilization of hot air (200~300°C) in the drying zone of the furnace, and

(?) blowing in of cooling air into the cooling zone of the lower section of the furnace.

Of these, the blowing in of cooling air uniformed the distribution of temperature in the firing zone
and remarkably decreased the formation of clinkered pellets. Bccordingly, the quality of pellets was
improved and its fluctuation decrsased. Thus, afler a number of laboratory studies, the production of
lime pellets, till then considered to be difficult in shaft {furnaces due to the formation of clinker, was

carried cut experimentally at 1,000 t/day furnace starting May 1969 and the basicity was successfully

increased up to 0.8
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Tahle 1 ‘Speufluatlons of 1 000 t/ day furna(e

Volume of furnace

(m?)

Height of {furnace
(m)

{min)

Exhaust fan

{two series)

Blower for burners

Blower for cooling

(three parallel}

CEEL, Bk D
ELIELDTH D,

KR E o 5 BT D IR fe

‘ I)rymg zone 5.4
: Firing zone } 16.2
Cooling zone 5.3
Exhaust zone ‘ 12.6
T utdl 13%.5
Drymg zone 1.90
Firing zone ‘ L.80
Cooling zone 9.67
Exhaust zone ‘ 2.23
Total \ 15.60
Drymg zone I 12
Firing zone . 40
Cooling zone 265
Exhaust zone 20
i Total 337
Volume (1113) 22.9
Number of burner ‘ 6
Number of port . 50
Air pressure (mmAg) | 80
Air volume (m3/min at 150°C) 1, 600
Motor (kW) 350
Air pressure (mmAq) 450
Air volume (Nm?3/min) ‘ 300
Motor (kW) 37
| Air pressure (mm}\q) ! 1, 000
‘ Air volume (Nm?3/min) ‘ 350
95

Motor (kW) ‘
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Table 2 Operational data of 1,000 {/day-furnace in September, 1969 LOfeF42 ok, X6
Output (t/day) ‘ 1039 e 7 ’5‘5% ML
Fine product rate (%) ! 2.6 <o Z)ﬁ”a]ﬁ\‘?ﬁ Lok
Working time (%) ; 2.5 Wiz, Lizdis T,
Magnetic concentrate in pellet feed (%) | 73.3 vy FEEHO 510 &
Bentonite addition ratio {490 : 9.8 (])J_—tﬁ{«'{"ﬁ’._}_ﬁf,l‘ \?{ﬁ,{i{'_'f}‘&i,
Blaine index (cm?/g) ‘ ChHETH vy b
Grinding cake I 4340 DEGE AT o Cuhein
N | - o & T LRI

oisture of green batl (% ! B ; -

Crushing strength of green ball (kg) 3.3 éjﬁ@ﬁtv; & f;&‘)‘f{\t, a5
Crushing strength of dry ball (kg) ‘ 6.5 Kg%n}t%' AAT b
Firing temperature (°C) | 1200 ‘:;IQ'% (X 7 Vﬂﬁﬁﬁl‘:
Exhaust gas temperature (°C) ! 103 Y = AR,

Gas pressure of combustion chamber (mmAq) ) — 260 Tﬁ??:ﬁﬂbﬁﬁﬁzﬁeﬁi
Exhaust gas pressure {mmAg) ‘ —1740 LR~ vy FOPER
Exhaust gas velume (Nm?2/t-pellet) 1400 BRSO A A E
Heat consumption X 109 keal/t) ‘ 235 fate BB O —

Table 3 Quality of pellets in some pelletizing plants

| Kawasaki 1969.10 | Marcona  1969.7 | Hamersley 1969.8 | Whyalla  1969.9
Tumbler index +5mm (%) ‘ 95.4 l‘ 95.4 ‘ 95.4 l 96.4
~1mm (%) ! 1.0 ! 3.6 3 4.1 ‘ 2.5
Crushing strength T (kg/pellet) i 374.6 | 164.1 ‘ 263.6 228 .4
L] 58.2 89.5 ’ 111.3 ! 62.7
Size (mm) ‘ 14.0x15.2 12.2x12.8 | 12.2x12.7 I 12.3x12.8
Porosity (%) ! 2Z.8 ‘ 27.0 ! 24.3 ) 26.3
Degradatmr;;gfgﬁngurTf.Srmm o i 93.2 ‘ 9%.4 l 94.0) ‘ 96 .4
—1Imm (%) 1.4 0.7 . 2.3 0.7
Degree of reduction (%) | 62.9 l B1.6 63.8 i 74.4
Crushing strength ﬂfés_j;'r kr;;isgltllgtr; ! 67.5 } 5.5 ‘ .0 I 63.0
G 25.4 ‘ 1.4 : 25.9 : 13.6
Size (mm) P 15.4x16.4 12.8%14.8 | 12.2x12.7 12.3%13.3
Swelling index (%) ; 9.9 17.0 10.2 _ 11.8
Chemical composition i
T.Fe (%) } 62.21 65 .58 l 63.30 \ 65.68
Fet) | 0.36 | 2.41 0,22 : 0.11
5104 5.30 : 4.46 ‘ 5.65 3.08
Ca ) 2.8 ‘ 0.39 | - (.32
ALO; ; 2.2 0.90 1 3.56 : 2.39
MgO 0.59 0.64 | 0.06 ' 0.18
I 0.003 0.004

s ; 0.009 0.014
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Photo, 4 Slag bond, basicity 0, 91, crushing
strength 540 kg/pellet (= 400)

Photo. 5 Calcium ferrite hond, delC!ly 1.62,

crushing strength 450 kg /pellet (¢ 400)
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{a) Firing temperature: 1, 200°Cx 1 hr,
basicity 1,62 { x400)

{bj Firing temperature: 1, 250°Cx 1 hr,
basicity 1.62 (% 400)
(White : hematite, light grey : calcium
ferrite, black : void)

Photo. 6 Microstructures of pellets
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