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Comparative Studies on Sintering and Pelletizing.

K626 MORINAGA, Teruo IKENO and Iwao Iwasaxi

Synopsis: .

Pelletizing and sintering have historically been developed out of the necessity of treating

" different types of raw materials, of which screen analyses define the respective fields of
application; thus they act as supplementary rather than comipetitive methods. ’ .

Diminishing supply of high-grade iron ores will call for the utilization of ores with wider
variety, and the fines from beneficiation plants are expected to increase. In order to meet
this situation more attention should be paid to the study of extending the fine limit of sint-

_ering, particularly on such processes as the semi-pellet sintering, the use of drum mixers
and sintering with limestone addition. At the same time recognition of pellets as a superior
blast furnace charge would call for consideration about the possibility of better utilizing even
relatively coarse fines as ground to make pellets than as they are to make sinters.

This article purports to make further consideration on raw material problems in the future
such as the fine limit of sintering, the method of estimating the power consumption to grind
three types of fines represented by magnetite, hematite and limonite to their respective opti- -
mum sizes for pelletizing; technical problems involved in pelletizing, ahd comparison of some
physical and chemical properties of pellets and sinters. On the basis of the present study it
may be concluded that, if they are fired at optimum temperatures, pellets will aquire better
quality than sinters with respect to bulk density, strength, reducibility, strength under
reduction, etc., and particularly self-flux pellets will show much promise as blast furnace

charge.
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Table 1. Specific gravity, m, (1 —#=) and
relative values of A of various
ores.

Specific B A/
gravity m 1-» Asio,
Quartz 264 | 1°02 | —1°0 | 1°0
Wakikata . i

limonite . 3+40 061 —1*5 | 2+7
Brazilian

hematite 5+15 1°39 —1*85 | 14+4
Indian

. hematite 504 1*15 —1°5 2°7

Texada

magnetite 475 1-21 —1°5 35
Beach sand 477 144 —1°*5 51
Pyrite cinder | . .4°45 1+35 —2°45 8°7 .
Limestone 2¢72 0°68 —1*5 2°7
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CRACTRIEE D FRECRRTE B L LIRS, X
cTABERILL £ o RITOERMNER L BIFIRE L L
3% BET 610X200mm I = oV R—oV TVRHEH,
e LT 10mm DT ICRERE L 7oA v RIRgREEZ F W
SRR (0. 50 XU 100kg /hr O

ACER G L SIRIBER 60% & L CHIERTEHRLTE

BT X O X O OREE S e RdTc L
e, mit 1005 Lo THRERBRO 1015 IIEE—K
FB. 27 (1—n) OIECETFHEEEMN 2 BET
BoT, Tk oA R(ke)igiE (kg /min)
R LTHRD, kp & OB X D EHITIE 1746 750
T, COBETHEBRBO 1°50 L X<—FL TV
MRS, ~HENEBEERLINThOMRIE T
LT 140 3 X 18287 kWh/t &2, ZhHOEE
@) RICRALTAZFKDIUE 172X 104 (KWh/t/p)
P2 HNT, BEkEPEORESE X DNIVTEIET
BEBELEETEXLL LIRS, LT TREXEHSHB
BREE, 5 &9 X RBKSEO AITO\TIE Table | Of5E
I D FhFR 1°2x10%, 1°55X104(KWh/t/ ) &75%
L. b UEORAE SR~V T VEHEAL
FoM IR ORRAEED 0°2 L L s> TELT
2L UCHIET Do L0 TEBD. ‘
2. BNEX Ly NAEOBK

chETle Fig. 1 @RV E 40U P EEREDES]
#RL, £ Table | CEBIAZLHLTINTE O
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HICEET S b OLE LD, & CCRERE LT
K SRERSE, 7 3 Y 4 TIERSE, I H Bk O SR 2 DU
FNENORY 24 U2 S HIER BT 5 L ER
BHMEEL KD THBOBRIR L TH L L
FEEEGAE Table 2 Wik § X 5 LR O S D
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T No.1, Xtk la 1348 X » ¥ 2k XTN100 2 vy &
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180min BGLL ZRBHEIEL TV 5. &RKORES T

Table 2. Chemical analyses of ores.

Fe | FeO[SiO; |Al;O3 |CaO [MgO| S

Indian
hematite
Texada
magnetite
Wakikata
limonite

63+72| 1°54] 3°95| 1°53 | 0°31] 0° 16| —

65*98|24*90| 2°95 082 | 175! 0°730°812

49+02) 0°75)11°20 2°94 | 0°25{ 0°22| —

100

[ Indian hematite -
m=092

AR s .
P

"’.’5”:/)//; PPy
F A
e

7exada magnelite
m=118

Cumulative welpht percent finer
>3 Ny

| B T
w

) ~ =

L ol

i sa P ¥

T ' Waokikata Limonite
m =05/ :

7 AT ._L......I Lo
/ /0 100
Porticle size (u)

Fig. 2(a). Size distribution curves of Indian

hematite.
(b). Size distribution curves of Texada
) magnetite. » :
{c¢). Size distribution curves of Wakikata
limonite. '
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Fig. 4. Optimum size for pelletizing as a
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Table 3. Grinding power consumption to
optimum size for pelletizing.
ggg?&m Ball mill diameter
pelleti-

Zing 2 ft 6 ft 12 ft
Texada ; kWh/t kWh/t| kKWh/t
magnetite | 45# 50°9 | 40°8 | 35%6
Indian ‘ . . .
hematite 70 20°2 16°2 141
Wakikata . . .
limonite 150 6°3 5°1 44
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o, FREKSE, BREOEITIETL, € & TBHRILTE
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MESETTLEIE,
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£55HW
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Ao THHRE D 5B L L ERH B L nol. T
hﬁ%?ém&v&4vy¢%mﬁﬂ@%%ﬁ§,%ﬁ
75 5 UM BE R S % B X SR TSNV IR I E
ﬁm&w;éﬁééﬁ,%h%h@ﬁﬁ@kﬁﬁ%#@
BB ERMREEECFEREROLESHEEL 5T
55 LBHREINI.
utwﬁd#%k%OMTmm®ﬁﬁm*%«v/b
iy No. 3 [E¥l (Fig.2) 2AVCETERFk<Y 7.v
JFCHER L C 3kg FM L. ZhbBRLy FOSHTE
% Table4 ICid. BRIEMSLy NCRBERBEL
T 10% ¥HIL 7.
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2l BONT 3 — 7 AIRINE & B A TR T BEN70~80%
L b XS5 L. BEEITIE 30ke MR ERAL

PR ENKTAN A Q& TEER T, oh

ST 6mm~100 # v ¥ - ORFEHEL, b
@E%%%M%h%%MALT%#ﬂﬁﬂéﬁﬁLh-
B OBSESL DA YTEE Table 5 IR .
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Chemical analyses'f of pellets.

‘Table 4.
1 Fe \ FeO ’ Si0; ‘ ALO, | Ca0 | Mgo | S
Indian 900°C| 6484 | 07532 — — — — —
4 1000 6484 - ‘0°532 — — — — —
4 1100 64:84 -0°532 — — — — —
: S 1200 64°56 0532 4°26 1+85 0332 0°159 tr
Self-fluxing. Indian 1200 61712 1°24- 404 1°77 5°92 0°080 0°036
Texada . 1200 6456 0532 2°86 0+876 1+83 0637 |° 07060
Wakikata | 1200 56°28 1°24 13°08 358 0°277 0+358 tr
Table 5. Chemical analyses of sinters.
Fe FeO SiO; | AlOj CaO | MgO S C
Coke o
Indian 5% 66°49 1934 538 2°07 — — — 0°075
o . 5*5% 66°77 21°83 528 |- 1°94 — — — 0°075
4 6% 66°63 24°67 516 1°97 . — — 0°*075
" Self-fluxing Indian 5*5% 63°37 1872 506 1°80 4°98 0°119 0008 —
‘ v 6% | 62°77 | 18°01 — — — — _ —
4 6°5% 63°65 18°54 4+80 2°17 4°76 0°159 0*012 —
Texada 4%, | 63°65 26°27 4476 1°63 360 | 0°916 0093 —_
Wakikata- 9% 6332 | 39°22 9°34 — 0°443 0°080 0026 0*126.
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Table 6. Physical properties of pellets and sinters.
A N T B o N -
B ‘é% e B Shatti]r str?n(%th (%) g9 S §*_E
o® | En 173 b7} (No. of drops) Bl S
5|88 5 |58 ‘ 853 275 8
Hog 0, o kel 1 2 3 4 4 _Qz'?lv 2o [
| S N R C =g 6884
Lump ore¥* - 471 | 468 | 0%6 | 2°57 | 99°8 | 99°6 | 99°0 | 98°3 | 97°9 | 0°3| —
Ordinar  900°C| 4°86 | 3°59 | 26°2 | 1°98 | 59°6 | 29°2 | 13*4 | 8°5 | 5°0 | 199 | 32kg
- y 1000°C| 4789 | 3763 | 25°8 | 2°01 | 89°8 | 76°8 | 67°6 | 61°1 | 54°8 | 8°5 | 66
° ellets | 1100°C| 4°89 | 3°65 | 2574 | 207 | 98°5 | 95°5 | 92°7 | 89°9 | 87°8 | 4°5 | 123
s P : 1200°C| 4°87 | 380 | 22°0°| 2°11 | 100 | 99°5 |'99°1 | 99°2 | 98*7 | 2°2 | 395
O ; - :
b Self-fluxing | |5050¢| 4075 | 3°36 | 29°3 | 1°96 | 100 | 100| 100| 100| 100| 33| 354kg
I pellets
g ' "~ ICoke
- Ordinary 59 | 477 | 221 | 52°6 | 1°25 | 919 | 83°7 | 77°1 | 71°6 | 67°2 | 5°8 | 68°8%
g% sinter 559, |.4%75 | 2°48 | 47°9 | 1°33 | 94°6 | 89°8 | 84°0 | 80°5 | 766 | 3°5 | 77°0
B | %, 6% | 4°73 | 2071 | 42°7 | 1°49 | 96°7 | 933 | 90°0 | 86°9 | 84°1 | 19| 84-2
s 2 ‘
Rt . Coke . ;
@ | Self-fluxing |"5igo, | 4ern | 3013 | 3307 | 1067 | 92+7 | 847 | 81°9 | 76*5 | 71°5 | 3°1 | 73°3%
sinter 6% | 4°69 | 329 | 29°9 | 1°70 | 91°7 | 833 | 72*4 | 69°2 | 63°9 | 2°7 | 70°5
« 6'5% | 4°67 | 350 | 25°1 | 1°80 | 90°5 | 80°7 | 73°0 | 69°0 | 64°0 | 2°5 | 68°4
Q - -
§% Pellets 1200°C | 5°0 | 3°75 | 25°0 | 2°27 { 99°7 | 99°2.| 99°1.| 99°0 | 98*9 | 3°8 | 341kg
]
w8 ;
ﬁig Sinter#s C°k296 4+77 | 2778 | 41°8 | 1°52 | 97°2 | 94°6 | 924 | 90°3 | 87*6 | 4°8 | 81°2%
:§§ Pellets 1200°C| 435 | 325 | 25°3 | 194 | 99°6 | 994 { 99°2 | 987 | 98°2 | 27| 133kg
% . v . 7
gg Sinter#i* C"k%% 4°70 | 345 | 26°7 | 1°60 | 964 | 9279 | 889 | 87°2 | 84°2.| 2°1 | 77°6%
‘ - % Shatter strength index for the original 30 kg sample
¥k 19°1~13mm-sized sample
% 19+ 1~15mm-sized sample
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Fig. 5. Reducibility curves of lump ore, pellets
and sinters.
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Fig. 6. Crushing strength as a function of

oxidation degree of pellets reduced
with bosh gas..
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Table 7. Comparison of abrasion resistance of Indian lump ore, pellets and sinters
reduced with bohs gas.
0 ] . g 5 -
o Chemical composition (%) 2.9 % ., D
55 - 5% . | €58
R TES SRS
ad0 " : : B~ ggve
823 MFe FeO | Fe0q C gx S55%
[OR} . el L
= N
Original —. 1°54 8945 — 0°0 —
Lump ore* 600°C 1+40 16°74 76°81 021 1°5 —
750°C 3°59 37°09 56717 0°31 1°7
© | Original — 0°53 92°13 — 21 35kg
Ordi 3 600°C 0°84 25°74 67°02 0°065 55°5 2%4
rdinary | = 750°C 7445 4969 34+20 0086 570 19
T
% pellets O Original = 0°53 9173 — 00 99 kg
° S 600°C 0°98 22°32 70447 0°11 1°8 86
5 = 750°C 0°70 26°27 66°85 0°019 15°7 6
a9
. ¥ | Original — 1°24 8601 — 25 3tkg
Self‘ﬁi‘fcxmg el 600°C 5466 33°36 4597 1+08 9°6 10°9
pellets = 750°C 1159 65°31 7404 1°17 17°6 8°1
A S | Original — 21°83 77418 — 1°0 77°0%
% Or:dfcnary g 1?() 600°C 196 21°60 70°60 0°35 12°2 —
%, sinter 5w | 750°C 7417 40°64 41°41 0°54 230 —
Q - 3
2 N .
= N . . _ . . — 06 73°3%
- . R | Original 1872 69°80
@ Selff"fmx?mg gw 600°C 221 26744 | 60°49 | 0°80 39°2 —
sinter 3Y 750°C 9+24 45796 31406 1°13 39°3 —
¥ ~10mm, ¥ ~i0mm§ F* o~12mm
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