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Basic Designs and Determinations of Optimum Operating Conditions of -

Pelletizers for Sinter Raw Mixture

Satoru Suzuki, Katuhiko SATO and Masemi FuimMoTo

Synop51s

In order to clarify the basic designs and determinations of optimum operating conditions of pelletizers for
sinter raw materials, a study has been made on particle flow in pelletizers and granulation.

Following results are obtained :

(1) The granulating characteristic is determined by the rolling length of particles in the pelletizer.

(2) Basic designs of the pelletizers are found from the rolling length.

(3) An optimum operating condition of a drum mixer is on a boundary line between normal cascade zone
and cataract zone. There is Froude number that gives an optimum operating condition of a disc pelletizer.
Key words : agglomeration; drum mixer; disc pelletizer; granulation; sinter raw mixture; iron ore.
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Table 1. Raw material composition (%).

Ore A Ore B Ore C Ore D Ore E Ore F

Ore G Lime stone Serpentine Return Total Coke

5.46 16.39 16.39 2.72 3.42 16.55

7.35 10.73 0,76 20.11 100 3.50

WA 61 4F 10 B ALHEEAXICTRE B 624 3 A 9 HEf (Received Mar. 9, 1987)
* I B AESk (k) B8RS+ ~ ¥ — (Ironmaking Technology Lab., Nippon Steel Corp., 1-1-1 Edamitsu

Yahatahigashi-ku Kitakyushu 805)

*2 9 H AR (BR) BRI >~ ¥ — 1% (Ironmaking Technology Lab., Nippon Steel Corp.)
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Table 2. Cumulative size distribution of raw materials.

Diameter (mm) 0.062 0.105 0.125 0.250

0.500 1.00 2.00 3.00 5.00 10.0

Under sieve (%) 13.0 17.0 18.9 25.0

33.3 42.3 56.3 69.7 88.5 100

Table 3. Experimental conditions of drum mixer
and disc pelletizer.

Diameter Length Slope Revolution Occupation Time

m (m) (°) (rpm) (%) (min)

Drum 1.0 0.9 90 10~30 5~20 ~20
Disc 1.5 0.3 47 10~26 10~30 ~20
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Fig. 1. Particle flow mode! in a drum mixer.
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(a)Low revolution (10 rpm)
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(b) High revolution (22 rpm)
Photo. 1. Flow of particles in a disc pelletizer.
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Fig. 2. Effect of disc revolution on particle flow
pattern.
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Fig. 3. Effect of occupation on particle flow

pattern.
A
D
C 2 £
1 |* x3 xp [X

x’ 2,: A~B

Fig. 4. Particle flow model in a disc pelletizer.
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Fig. 5. Comparison of granulation between drum
mixer and disc pelletizer.
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Fig. 6. Comparison of calculated production rate
with measured production rate.

......................................................... (14)
CIT pa(t/m®) BEBEETHSB. TLRNFOFNI LA
VRN T PR T REEE o* E FILARES L X
DAS)RICEOTERDABZENT XS,

e Q L .
Uz 60p 7R @’ T uE 15)

RICEBFILAIFH—TORUEMED L OB LT
). PL QEF—HEETC o, 2HBTALLEVTRLE
BEDIEH DN EL Dk, TP 713 ¢ HSEHME
EEHEMEARL S LIGRERLTWS., tiionTiks
A -TAVI=T P —F—r B EROREED
BHDH. JEMA 3 min (3 L CEHEEIX 5.7 min TH
DhEDT, REFMIIBITS o PWEBIZHE LT/
EWEEZ BNA, IR T 2SHAE D & EEEh I
B9 AL XIELMICEOT IS 28 RICEEIT 5 7-
BDEHERTEENS, 2T, PHWERE fF2RHAVT
fru¥ L LERES 2D fEKRDBE 1.80 Lk 7.
COBMERB fEHVT Q%5IET 5L Fig. 6 & %
D, QDIEVWHFATEIEE B —HT 5. UT o>
BCOXIIHMELTHVwWAZ LTS,

4:2 FOLIXY—-DEEEREET AT ar

F9 &3 %9 —-HNoRFERmEEIE EFEE L Froude
(D(N/60)%/9.8) WK x> TE LT A, TR/ —=<
W R — FIEY & 7 5 EFE=X L Froude B0 &if»
Lot KT ARIBEA 6m, BEHE 3/100 23
AKe L7, LEOKE»S FI 4334 —ClaEERE
CEEEIEEE A 5 R NIX TR, HEKkr o x—-y -k

T FIAPKNTFEBIEHESESFT LABLEOBTRY » 7 LIS
EEBLAEVRY v 7, 25— XREERIBRENE ) —< i -
B ARy — VIR, BiAR & R BB AR S hESIR TR
FHESHFRYATIREL 22F v 557 MIIZHII5 RS,

—134—




BeE BURL P T R o) B AR E S & 3R 1937

LTRIALEE, FILESHELNS. Table 4 125 4
A YT a VRRETOEFREMERT.

FSAES% Lim) £ 35¢ L=7ru,* ThH2. 7
BB M % RL(m) £ 3 5& =RL/(L)N) T» 5.
w L icownT(4), (12)~(15)RE*HVL LR L
H(16)sX TR s 5.

| — JRLS

SIng e (16)
1200 -
_ 10001
=
>
<@ 800
600 + D=5m
RL=3800m
I ! ! i
4000 5 10 15 20
Frx10® (=)

Fig. 7. Relation between production rate and
Froude number (F7).
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Fig. 8. Relation between production rate and
occupation at drum mixer.
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Fig. 9. Dimension and operation diagram at drum
mixer.

Table 4. Conditions for comparing with drum mixer and disc pelletizer.

RL PA > da B u D D/H @ Fr

(m) (t/m®) ) (°) (m/min) (m) ) =) =)
Drum 300 1.86 3/100 45 100 6= — 0.05~0.17 17.4X 10*32
Disc 100 1.86 47~53° — — 8= 4~6 — —

RL : Total rolling length Fr: Froude number ¢a : Disc slope
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"Fig. 10. Relation between production rate, disc
diameter and Froude number (F7) at disc pelletizer.
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