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Abrasion Index
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5.5.2

Laboratory Rotary Furnace
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7.3.1

2% 3

The total Iron content in the Sponge Iron produced

from Zambian ore is around 83-84% with a gangue
content around 14%, The total iron content is
therefore slightly on the lower side as commarsd

to Sponge Iron produced from richer iron ore where

the tgtal iron is normmally around 88% in the Sponge
Iron. The marginal lower iron content in the Sponge
Iron associated with slightly higher percentage of
gangue would mean that extra energy in the form of
Electric Power would ke required in Electric Arc
Furnace for processing Sponge Iron into steel.

Since relatively cheap power is available in Zambia
the production of steel with slightly higher power
consumption would not have any major impact on the
Economics, Moreover the low levels of Sulphur and
Phosphorus in the Sponge Iron produced from Zambian
ores, makes it a very ideal feed material for producing
high quality and high value steels, which would counter

the disadvantage of high gangue in the sponge {iron.

Alternatively the Sponge Iron produced from Zambian
ore could be considered for smelting in a special
Submerged Arc Furnace for production of low phosphorus,
low sulphur, high qgrade pig iron, Smelting of such
sponge iron with high silica content in submerged arc
furnace would be ¢'nsidered easier as compare to iron

ores, In view of the fact that the material for smeltlnql




is . rereduced nower consumobion wnuid ke much low
an? zeomomics for production of pi: ren DY smaltin

in submerged arc furnaca also annear to T2 faviurable.

7.4 Takin: note of above it can “e conciuded that a
30,5600 to 40,000 Tonnes per y2ar sopoage iron plant
using Zambian iron sre in combination with Zambian
coal could be established at a suitable location 1.
Zambia, The sponge iron produced thus could e effectively

used to substitute scran tn a iargn extent for melting

W

in ny of the existing electric arc furnace in Zambia,

.

Alto rnatively, the Snonae Iron nroduced coul.l he
converted into low phosphorus and low sulrhur rig

iron in a-Submerged Are Furnace =2n¢ the nig irsn
further processed into steel through seconiary refiniag

processes, 3y this route stael nroductian eonls he

sased on 100% snoncge iron fead., Tn Hevin with =~ & My
Sub-ergad Grc Furnace for nraduckion of 30,0%0-35,000

-

e
Tonnes of Pig Iron wiich can Le converked into around

27,060-30,000 Toanes of high rmality steel emuld also

to aonsidered #s an alternative nronosal,
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CHEMICAL ANALYSTS OF TAMBIAN LIHESTONE USED
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SULEASRY OF LAanGrATORY ROTARY

FURNLCE TEST RESULTS
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TABLE -

LABORATORY ROTHRY FURIISCE TEST RESULTS

Test No.l

Input Raw Materials

Iron Ore

Reductant
Desulphuriser

Test Conditions
C/Fe

Reduction Temp, ©

Retention Time Hrs.

Test Results

Zoal,

"
<
.
S
~
-~

Average Metallization

(+1 mm® %

Reducibility Index

Process bDeqradation

Index
- Oxide feed

- Reductant

(1]
Ne
N
*
)
(o]

s 94 . 59

23,14
13.85

a0 (S ta 20 aun)

R TI1SY I
Limescone
,

ambia

Decrenitation
Behaviour (%)

-1 mm
=3 mm

-5 mm

Crainsizewise Analysis of Magnetics (30

Size Range

-1 wnm
1 - 3 mm
3 -5 mm
5 «10 mm
0 =15 mm
+15 mm

e (Total)

73,30
“%3,65

272,30
42032
13,55

24,17

e (l'h: t)

57,71
76,70
76.15
7‘_.).'1 '-r
76.35
79,7

s 4,38
$ 21,05

=.07

L1}
N

Metallic nion

SRR
NEDCAN I
SR BN
1 T

. ()
e

of Non-m. :arer ¢ Product (Char) %

Proximate Analvsi

Fixed Carbon
Ash

Volatile Matter

.0

Qs 1)

LD .0
: 5.10
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LABORATORY ROTARY FURHACE TEST RaSULTS

Test No,2

Tt Raw FHate~ials

Iron Ore Coaarsios L5 te 70 mum)

Raductant
Besulphuriser

T, Zorniziny

Linwsrona, 2 amoiAa

Test Conditions
Cc/Fe . 0,54

Reduction Tewp, °c ¢ 1000

Retention Time Hrs. ¢ 3

Test Results

Avoerage: Metallization Decrenitarion
(+1 mm) % : 92,03 Behaviour (3)
Reducibility Index : Ud4,41 -1 s T
Process Degradation

- : 23,10
Index 3 mm 23,16
- Uxlide feed s 24 0 -5 wm 2 9,51

- Reductant : 13.42

Crainsizewise Analvsis of Magnetics (%)

Size Ranqge Fe_(Total)  Fe(Met)
-1 mm 76.68 671,21
1 -« 3 mm 26,33 71.69
3 -5 mm 81,36 74,33
5 «10 mm 3,60 Tei 24
0 =15 mm ~3.,40 76,99
+15 mm 64,33 77.91

Metal;izdtion

36.36
89,24
91,136
93,52
92.3
92,39

Proximate Analvsis of Non-maagnetic Product (Char)%

Fixed Carbhon H 43,00
Ash : 52,490

Volatile iMatter H 4,10




TABLE - 11

LABORATORY ROTARY FURNACE TEST RESULTS

Test No. 3

I. Tanut Raw Materials

Ixron Ore $ Zaaabio (S to 20 )
Reductant : Coal, “ambin
Desulphar L : Liimeoboaes, T oaubiioa

1I. Test Conditions
C/Fe s 1.5%

Re:luntion Temp. % : 1>nﬂoc

Retention Time Hrs. : 3

IIT Tt Results

fverage Fetallizaticon becrenitation
(+1 muw) % T 93,12 Behaviour (i)
Reéxjucibility Index CRR LS B -1 mm s 5,21
Process Deqradation
-— b4 ‘, y
- Index 3 mm s 9.%
. . : - - - H .’,!
- Oxide feed : 26,95 > mm 25.2
- Reductant; B $ 26,12

IV Crainsizewise Analysis of Maanetics (%

Size Range Fe_(Total) Fe(Met) Hetallizarion
-1 mm 72,05 67,02 93 .01

1 -« 3 mm 73,31 72,61 91,54

3«5 mm 80,98 74 .64 92.41

5 «10 mm 75.40 71.95 95,47

10 «15 mm 79,05 71,44 90,37
+15 mm 80,19 74 .46 92 .15

v Proximate Analysis of Non-margnetic Product (Char)%
Fixed Carbon s 49,80
Ash s 41,20

Volatile Matter : 9,20




TABLE - 17

LABORATORY ROTARY TURHACE TEST RESULTS

Test No. /s

I. Innut Raw Fabterials
Ivon Ore: : AEEEIE B S TEETTRNY
Reductant : et RIS Y
Desulplurizey P blwesrone, ki«
IT. Test Concitinns
C/Fe H ‘\1_ )
Reduction Tenrn, OC : 1059
Retention Time Hrs, : 3
IIT Test Resvlesn
Average Mertallization Decrenitation
(+1 mm) % T 95,49 Eehavi-ur (%)
e" 1 3 '_ (".:{ 3 '\'.".
Reducibility lnde 37,06 -1 mm : 3.67
Process Degradation .
- in . 82
Index Im 14.08
- e 20 ()7
- Cxide feed s 13,497 5 mm 20208

- Reductant 37,077

IV  Crainsizewise Analysis of Magnetics (%)

Size Range Fe_(Total)  FelMet) Metalliz :tion
-1 mm 31,28 76.34 93,97

1 - 3 mm 81,36 75,32 92,58

3 ~-5mm £#2 .46 77.87 94,44

5 =10 mm $3.33 13,12 23,75

10 ~15 mm H1,.36 79.64 97.91
+15 mm 73,37 76.11 97,22

v Proximate Analysis of Non-maqnetic Product. (Char) s
Fixced Carbon s 45,10
Ash t 51,80

Volatile HMatter : 3,10




TABLE =13

LABORATORY ®rPsRY PURHACE TEVE RESULTS

Test No,.5 -

I. Innut Raw Materials

Iron Ore Sonalsio £ b VS el
Reductant I I L1 I
Jdesulovhuriser T VRRISKILE LT SUURCIEE S-S R TN

IT. Test Conditions

C/Fe L DS

Reduction Temp. °c s 15 7
Retention Time Hrs. : 3
1II Teust Results

Average Metallization Decrenitation

(+1 mmn) % : 951,75 Behaviour (i)
>jucibili je: : 14,2 )

Reducibility Index 4,20 -1 om . 5.17

Process Degradation .

Index - -3 mm 213,96

- Oxide feed : 19,51 =5 mm 25,46

- Reductant : 79,35

v Crainsizewise Anaivsis of Maanetics (%)

Size Range Fe_(Total):  FefMet)  Hetallization
=1 uun 154 40 H.61 71,11

1 -« 3 mm #0,42 75,68 94,0/

3 - 5 mm =2 .66 76,19 G4 ,5

5 =10 mm 30,94 73.60 90,4

10 =15 mm 111 80 TA .68 91,30
+15 mm 712,50 74,806 30) 50

v Proximate Analysis of Non-magnetic Product (Char) %
Fixed Carbon s 4+,10
Ash : 44,720

Volatile Matter

7.10




II.

ITI

IV

AUNORATORY QOTARY FURIACE

TAN.E ~ 14

TEST RESULTS

Test No. 6

Inout Raw Materials

Iron Ore

Reductant
Desulphuriscr

Test Conditiens
C/Fe

Reduction Temp.

O
Retention Time Hrs., : 3

Test Results

Average Metallization
(+1 mm) % 92,

Reducibility Index : G4,

Process Degradation
Index

- Oxide feed
- Reductant

13.
31.

Crainsizewise Analysis of

Zoawhia (S ro 15 mm)
Coal, Sambia
Limestone, Zambla

0.55
C : 1000°C

Decrenitation
52 Behaviour {%)
75 -1 mm : 4,38
-3 mm :12.27
77 -5 mm t 20,16
68

Magnetics (%)

Size Range Fe_(Total)  Fe(tet) Hetalliz.cion
-1 mm 73.72 09,25 93,94

1 -3 mm 81.80 77.07 94,21

3 -5 mm 82.50 77.63 94,10

5 ~10 mm 82,10 77,07 93,87

0 -15 mm 82,00 74 .49 90 i
+15 mm 687,13 73.30 91,01

Proximate Analvsis of Non-magnetic Product (Chac)%

Pixrd Carhon s 4
Ash |
Volatile iMatter :

T 1)
6,730
5.90




TABLE - 15

ABORATORY ROTARY FUCIACE TEST RESULTS

Test No. 7

Y. Innut Raw Materials

Iron Ore T i (oo o oer)
Reductant T CoasY, Doeuisd
Desulphuriser T Lo, soel b
11I. Test Conditions
C/[-'e e 1V Jh
Reduction Temp. °C  : 1000°C
Retention Time Hrs, : 3
TIITI Test Results
Average Metallization Decreoitation
(+1 mm) % s 32 T Behgzioug_(%)
Reducibility Index ¢ 01,43 : .
=1 T 4,33
Process Degradation y
Index -3 mm : 14,51
- Ovide feerd e ,-,_"qn -5 mm . :’0.1()
- Reductant s 37 _HI
1V Crainsizewlisne Analysis of Mounctlecs (%)
Size Range Fe_(!otal) Fe(Het) Metallization
-1 mm 72 .60 ©3.495 688.08
1 -3 mm 81.54 76.51 93,80
3 -5mm T9407 771.63 97,19
S =10 mm 77,50 68,03 687,76
10 ~15 mm 79,75 75.19 64,23
+15 mm 81.80 77.23 94._41
v Proximate Analvsis of Non-magnetic Product (Char) %
Fixed Carbon s 417,20
Ash s 45,90
Volarile Matter s 47,20



TABLE - 1€

LABDORATORY ROTARY FUiICH TEST RESULTS

Test No. 8

I. Innut Raw Materials

Iron Ore : Z.aoibin (H ta 20 mm)
Reductant T Coanl, Covnbi
Desulphuriser : Liwe-stones, *rabnia

IX. Test Conditions
C/Fe

0,0t
. o 0.,
Reduction Temp. C s 10ud ~

Retention Time Hrs. @ 3

III Test Results

Averaye Metallizalion Decrepitation
(+1 mm) % : 91,74 Behaviour (%)
Reducibility Index : 94,20 -1 mo : 3,36
Process Degradation “a
3 Index —3 lI'ITI .14-’-’
- Oxide feed : 19.70 =5 mm 319,33
- Reductant s 23,20
iv Crainsizewise Analysis of Maanetics (%)
Size_Range Fe_(Total) Fe(Met) Metallization
-1 mm 13.72 69,25 93,94
1 -3 mm 33,78 76,24 91,00
3 -~ 5mm £5.45 15,19 91,50
5 «10 mm 82,10 76.51 93,19
10 =15 mm 16,57 78,19 90,3
+15 mm 91,59 24,89 37,68
\' Proximate Analysis of Non-maagnetic Product (Char)%
Fixed Carbon s 45,70
Ash e 46,90

volatile Matter

7.40




II.

ITX

IV

TABLE - 17

LABORATORY ROTARY FURNACE TEST RESULTS

Test No, 9

Inout Raw iaterials

Iron Ore

Reductant
Desulphurisar

Te=t Conditions
C,/Pe ° .
Redurtion Temp, °c :

Retentinn Time Hrs,

Test Results

Average Metallization
(+1 m) %

Reducibility Inde:x :

Process Degradation
Index

- Oxide feed s

- Reductant H

Crainsizewise Analvsis

P oeeie - - LR
AR UCHos B t~ J0 pen)

[N

g, Lk SR

18 THIRSE A N TRV TS R B

O.00
o6
3
Decr-pit.ation
S5, Behaviour (%)
ELT -1 mm T 3.3
-3 mn $15.: %
19. 70 -5 mm 219, Y
36 .04

of Maanetics (%)

Size_Range Fe_(Total) Fe(tet) Metalliz.tion
-1 75 .40 T GO, 30

1 -3 mm A3.22 73,75 94,62

3 ~-5mm A6.57 A2,65 94,45

S =10 mm §2 ,40 78.20 94,44

0 =15 mm 86,30 44,33 94,97
+15 mm 91.59 ~7,68 95,74

Proximate Analysis of Non-magnetic Product (Char)%

Fixed Carbon :
Ash :
Volatile ifatter :

53,10
40,60
6,1




TABLE -18

LADORATORY ROTARY FURHACE TEST RESULTS

Test No. 10

1. Innut Raw Materials

Iron Ore . : Caabiy (10 to 15 tun)
Reductant ;;' T Coal, Tanbia
Desulphuriser. S Lispsstoye-, Tuabia

II. Test Conditions
C,/Fe
o

Reduction Temp, C

(1]
~t
.
n
al

(1]
red
-~
'
‘
e

~
r Aod

Retention Time Hrs, @ -

ITI Test Riesults

Average Metallizztion Decrepitation
(+1 mm) % T BT LS Lehaviour (53)
Reduciltility Incdex T 1.4 -1 mm . 973
Process Degradation

Indgx 9 ¢ . -3 mm : 10,118
— Oxid: feed :9.R2 =5 mm 21574
- Reductant s 35,62

v Crainsizewice Analysis of Maanetics (%)

Size Range Fe_(Total)  Fulret)  Hetallizarion

-1 mm 1,32 B4, 40 =7 .50

1 - 3 mm A”.13 77.80 94 .04

3 -5mm 73.43 76 .00 51,10

5 =10 mm 83,52 73,23 87.64

8 -12 mm 82,065 74.84 90,54

10 <15 mn B7.43 71.30 H6 9

\'} Proximate Analysis of Non-magnetic Product {Char)%

Pixed Carbon s 43,70
Ash H 50,10

volatile Matter

6,10




TABLE - 19

LABORATORY ROTaRY FURNACE TEST RESULTS

Test No. 11

I. Taput Raw EFater i, |] i

e ———

Iron Ore

.
o~

-
-v

Reductant
pPesulphiagiser

Covil, oo
b=zt coves, D unbst o

II. Test Coaditions
C/Fe
Reduction Temp. %

O.9%

1050

Retention Time Hrs, 3

III Test Results

Average Metallization Decrepitation
(+1 mm) 92,63 Behaviour_ (%)

3 13113 3 - ad €6
Reducibility Index s 91,96 -1 mm s 2.52

Processs Degradation

Inclex -3 mm

11,74

- Oxide feed AP =5 mm T 15.97

- Reductant 37,79

*0

v Crainsizewise Analysis of Maanectics %

Size Range Fe_ (Total)  Fe(iet) Hetalliz.zion
-1 mm 72 .01 61.99 ) 85,38
1 -3 mm 7,75 72,33 91.841
3 - 5 mm 80,98 74,84 92,47
5 =10 mm 77.63 72.25 93.07
10 =15 mm B36.01 #),42 93,50
15 =20 inm $33,77 ., 7‘ 94 .00
20 =2% 19,36 2. 92,50
v Proximate Analvsis of Non-maanetic Product (Char)¥
Fixed Carbon : 51,80
Ash s 413,10

volatile Matter H 5e 10)




TABLE - 20

ABORATORY ROTARY FURNACE TEST RESULTS

Test No.12

I. Innut Raw Materials

Iron.Ore s Yoanbi - (10 to 295 ww)

Reductant : Coal, “Z.ambin

Desulphuriser e Liimesstomer, . oubia
I1. Test Conditions

C/i'e : 0.HY

Reduetion Temp. oC T 10509

Retention Time Hrs., @ 3

III Test Results

Average Mctallization Decrenitation
(+1 mw) % : 91,82 B-haviour (%
Reducibility- Index : 94,26 N .
. -2 inm T 2.0
Process Deqgradation P
In‘i(ex _3 me S ‘;‘."() 3
- 7
- Oxide feed s 27.9% -5 mm 2ot
- Rueductant s 1t ,.37
iV Crainsizewise snalysis of Mannetics (%4
§i§§ Range Fe (Tgtgl) Ewimet) Metallic o ion
-1 una N AN Pl A0
1 = 3 mm o0 T3,4%7 i, it
3 - 5 mnm H'l.l b 11,00 R ICAPS T
5 «10 mm 53,38 77.65 63.13
10 =15 23,10 .. 77,48 92,29
1% =20 mm 62,45 7%, 33 73,53
+20 wm nl,36 13,53 Gir, 3
\' Proximate Analysis of Non-manuetic Product (Char) %
Fixed Carbon s 43,1
Ash : 51,8

Volatile MAatter : Sl




1I.

I1I

1v

TABIZ - D

AHORATORY ROTHRY FUKHACE TELT RESULTS

Test No. 13

Innut Ra~x Materials

Iron Ore

Lanhia (5t 10 sm)

Reductantc s Col, Tuwbin
Desulphuriser P Limes e, Sambia
Test Conditions

C/Fe : 0,55

% : 1won“c

Retention Time Hrs. : 3

Redurction Temp.

Test Results

Averaqge Mctallization Decrenitation
(+1 mm) % : 92,651 Behaviour (%)

sys s . 94 a8
Reducibility Index : 94 .70 -1 jom : 7.93
Process Degradation - .
Index - =3 mmay }13"“'1
- Oxide feed : 32,12 =5 mm 241.59
- Reductant s 14,01

Crainsizewis2 Analysis of Maanetics (%)

Size_Range Fe_(Total) Fe(Met) Hetallization
=1 mm 72.60 63.14 93,35

1 « 3 mm 77.34 72.31 92,90

3 -5 mm T,.07 73.62 93.11

5 =10 mm G11,.75 74,16 91.134

8 «10 mm 21,20 77.09 94 .64

Proximate Analvsis of Non-maagnetic Product (Char)%

Fixed Cairbhon 46,50
Ash 44 .60
Volatile iMatter H 4,40

L 1] .«




TALLE = 202

LABNDRATORY wOTARY FUKHACE TEST RESULTS

Test No. 14

I. Innut i Haterials
Iron Ore + v aabid (B b 1D et
Reductant T eY, 0 enniae
Deculphuriser T oLimeostnoner, Londbdia
II. Test Conditicns
C/Fe H 58

. le) o,
Reduction Tewup, C T n ©

Retention Tire Hrs, : 3

Iii Test Results

Average Metallization Decrepitatior
(+1 mm) % : 032,40 Behaviour %)
Reducibil "ty Index : 94,67 -1 o s 714
Process Leghadatione - .
Index : -3 mm 21,27
- Oxide Lo . na_n2? -5 mm H 3(). W)
~ Reductant : 21,10
v Crainsizoewin: Analvuin of Moanetic: {=2)
Size Range Fe_(rotal)  Felbet) Metullization
-1 mm 17,01 w90 9, TH
1 -« 3 mn $23.718 To.,73 9 .00
3 = 5 i, 33 T, 31 1.3
5 «10 mm 83,02 Tu,23 Yt,H0
8 =10 mm B3 O 75.40 93,10
v Proximate Analysis of Non-maqgnetic Product (Char) %
Fixed Carbon : 45,10
Ash s 44 K0
Volatile Matter H 8,10




II1.

I1I
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TABLE -13%

LABORATORY ROTARY FURHACE TEST RESULTS

Test No.15

Inont Raw daterials

Iron Ore

o

Reductant
Desulphuriser

Test Conditions
C/Fe

oC :

Retention Time Hrs. :

Reduction Temp.

Test Results

Average Metallization
{(+1 mn) % :

Reducibility Index

Process Degradation
Index

- Oxide feed :

- Reductant H

voabia (5 to 1) mm)

Canal,

0.55
1050°C
3

92,28

94.58

22 .84

D HO

Toanka i
Limestoms,

“oaabsl e

Decrepitatior
Behaviour (%)

-1 mm s 5.94
-~

-3 mmn s 17,52

-5 mm s 33.605

Crainsizew: e Analvsis of Maanectics (%)

Size Ranqe

Pe (Thtal)

=1 mm 79,??‘.
1 -« 3 mm 0.8
3 -5 mm $1,73
5 « 8 mm f21.16
8 ~15 mm 74,13

Fe(HgEL Hoetallizarion
765,62 95.,.2¢
T 56 9,46
LT 93,13
77,15 96,11
67.30 B,

Fix: 1 Carbhon
ish
Volatile iMatter

-



TABLE « 24

L4ABORATORY ROTARY FURIIACE TEST RESULTS

Test No. 16

I. Innut Raw Materials
Iron Ore : aapios (3 £ 10 gen)
Reductant $ Coal, Sanbia
Desulphuriser : Limesveon2, 2anicia
II. Test Conditions
C/Fe T .50

Reduction Temp. ¢ : 1000
Retention Time Hrs. : 3

ITI Test Results

Averaaqr HMetallization Decrepitation
(+1 mm) % T 90,29 Behaviour (%)
Reducibility Index : Y3.1# -1 mm s a.00
Process begradation .
Index -3 mm : 31,44
-~ Oxbde: Lo T PR T -5 mm 213,01

- Reductant 28,09

IV  Crainsizewise Analysis of Magnetics (%)

Size Range Fe_(Total)  Fe(iet) Metallizarion
© el mm 70.93 64,79 91. 34
1 = 3 mm T .40 67.02 4,045
3 -5 mm 74,28 66,74 89, 04
5 -18 mm 73.44 67,58 91,52
8 =10 mm 73.16 GGL A0 90, A4
+15 mm - - -
\'4 Proximate Anilvsis of Non-magnetic Product (Char)%

Fixed Carhon
Ash

(1)

‘: r' - E':”

¢ 1o 10

.

Volatile Matter : dehll
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AR P

H10RT ROTARY KILN TEST PTSULTS

TEST NO., 2

Ore : Na:bala (+8-251un) Coal : Maamba

Temp : 1700°C C/Fe : 0.6
<
“ggfin Feed Ore Feed Coal Magnetics Non-HMannetics
1 20=2%n 15.7) ilil 2 .60 -
+ 15=20mn 25 .00 Hil 15.65 -
+ 1) 35.700) Bil 21.31 -
+ & 2500 N 00 16.86 12,64
F 5 il 40 .00 16.68 24 .62
+ 3 il 21,60 15.62 41.55
[ iltl 10,00 6,00 12 .68
-_— l :]il T 4.40 8051

CHEMICAL AHALYSIS OF PRODUCT (MAGS) :

Sl1.No. Samnle reference Temp®C Fe(T) Fe(M) Metn

(1) ALter two hrs. 950°C 70,32 52.60 74.35
(2) Abter three nres. 996YC 90,46 69.56 86,45
(3) afver four hrs,  1005°C 83,10 75.09 50,36

CHEMICAL ANALYSTS OF NOW-MAGNETICS :

Sample No, (1) (2) (3)
VM = - 03.10 02,50 02.10
Ash = 56.40 62.10  66.30

FC = 42.50 35.10 31.60




TABLE-27

R SHORT ROTARY KILN TEST RESULTS
TEST NO. 3 .
Ore : Nambala (+8-20mm) Coal : Maamba
o
Temp : 1000°C C/Fe : 0,62
<
ugizzn Feed Ore Feed Coal Magnetics Non-Magnetics
¢ 15=20 wa 35,00 Mil 4.83 -
+ 10 45.00 #il 17.54 -
- 25,00 30.090 25.42 13.56
. 5 il 15 .64 23.36 26.48
v 3 il 2h .60 20.44 - 38,15
+ 1 Nil uil © 4,56 117268
-1 Hil ilil 3.85 5,13
CHEMICAL AMALYSIS OF PRODUCT (MAGS) :
S1.No. Sample reference 'l‘empoc Fe(T) Fe(M) Metn
. o \ s o o
. i) Al ter v hirs., MR D 72,326 53.7% 14,32
() Sdreeronhr e, TG r‘)n(., 76,73 PRI LR A 1%
( 5) Al beer towr higei. ]-';Ur;r":..‘ 1,15 7(:.')‘-: )‘.4"1
CHEMICAL ARALYSIS OF HON=MACNETICS
Sample No, (1) (2) (3)
vM = (1.4 01,190 0,50
Ash = PEI APy Laleh
FC = %) .00 47.10 3,70




TABLE-28

SHORT ROTARY KILN TEST RESULTS

TEST NO.4
Ore : ilambala (+10-20mmoal : Maamba
Temp : 1029 C/Fe : 0,69

Sg;:zn Feed Ore Feed Coal Magnetics Non-Magnetics
+ 15=720 e 40,00 il 7.5 -
R TN ’ i 20.64 -

v oo el Jte ke 23.§§ _ 10."._’;6_
- . PR 22.64 18.89 _
v 3 25 17.35 50.67

—

i 1 ! 5 .00 12.86
- 1 t 2.15 7.02
CHEMICAL ANALYSIS OF PRODUCT (MAGS) :
S1.No. Sample reference Temp®C Fe(T) Fe(M) Metn
o) A Lo Ly R, aetle L3S Sy.31 T3,

) Llter thr-or hrs, 1';‘(1"_»0&,' AL VL YA I ¥ SR 20 S £
(3) “frer four hrs. 10209 27,43 70,29 92,55
CHEMICAL ANALYSTS OF NON-MAGNETICS :

Sample No. (1) (2) (3)
W™ = 03.10 02.20 01.10
Ash = 39,80 45,50  S1.99

FC = 57,10 52.00 47.00




TABLE-29

SHORT ROTARY KILN TEST RESULTS

TEST NO. S

Ore : Nambala (+5-20mm) Coal : Maarha -

Temp : 1530°C C/Fe : 0.60
Sg;:in Feed Ore Feed Coal Magnetics Non-Maqgnetics
1+ 1520ma 35,60 Hil 5.24 -

1 40 G0 Nil 19,65 -

P 2500 3 .00 21,51 lo.81
+ 5 il 45 ix) 13 .48 24 .35
+ 3 25.00 21.34 42 .20
+ 1 Hil 6.64 11.35
- 1 4,14 5.29

CHEMICAL ANALYSIS OF PRODUCT (MA3S) :

S1.No. Samnle reference TempC Fe(T) Fe(M) Metn

. LA L . - -, .-
1) il Ty DN, P-Ga €0 %5 31 770193 715,62
L RN ) | - - - [P - e
L2 dter e hps, U £ SA S 1 /T I T S
- [ . I - ,.’.."». - . T e v . Ty
(S bt Lonr 130, LI 8 T ¢ Hi,1% i, ,7 21,36

CHEAICAL ANALYSTS OF HON-MAGS:-PICS :

Sample No. (1) (2) (3)

01, v ut) ().'ril)

<
X
]
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- ’ ANNEXURE-T =

LIST OF TERMINOLOGY, ABBREVIATIONS AND MEASUREMENT UNITS USED

J.

Metallisation: (Metn.):- The ratio of metallic iron

to total irom in sporge iron expressed as percentage
1.e.,

Percent Metallisation = Fe metallid + Fe in Fel3C

X 100
Fe total

-

Metn + 1 mm:- Metallisation of sponge irom of s-.ze

above one millimetre expressed as percemntage.

Reducibility:~ The property of irom ore that mecasurcs

the ease with which it parts with its oxygen under
action uf reductant.

Reducibility Index (R.I):- The extent of reduction

taken place expressed as a percentage. The reported
values are the reduction achieved at the test perind,
calculated from motallisation obzained by chemical

analysis of sponge irom. .

Depradation:- It is the fragmentation and breaking

up, giving risc to fiunes which the material uandergoes

due to abrasion, handling, transportation etc.

Thermal Degradation:~- It is fragmentation and break-

ing up, giving rise to fines which the material under-
goes when subjected to heating and cooling cycles

in the presence of air and at temperature upto 700°C.

Process Degradation:- It is the degradation which

the material may suffer due to reduction process.




10.

11,

Process ggsgiﬁation.of Oxide Feed:- It is the -
degradation of ironmn ore during the reduction
process. Process degradation of fron ore is
expressed a§ a ratio of change in mcan particle
size of iron ore after reductiom to the infitial
mean particle size before reduction cxprossed
as pcrcentage i.e. process Degradation of

Oxide Feed

‘Mean Particle size . Mean particle size of s
of Lron Ure before - Sponge lromn after
reduction reduccion

X 100
Mean particle size of Iron Ore before Redn.

Process Degradation of Reductant:- It is the degra-

dation of coal during the reduction process. Process

Degradation of coal is expressed as a ratio of

change in mean particle size of coal after reduction
to che fuitial mean particle size before reduction

expressed as percentage i.e.

i.e. Process Degradation of Reductant
= Mean Particle Size of - Mean particle size
coal before Reduction of coal after —

reduction X 100

Mean Particle size of Coal before Reduction
C/Fe Ratio:- It is the ratio of weight of Fixed
Carbon content in coal used for reduction test to
the weight of Iron content in ore used for reduction
test.

Tumbler Strength: It measures the relative xesis-
tance of the materfial to degradation by impact and
abrasion,




12.. Tumbler Index:- It is expressed as the weight

percentage iron ore of size above 6.3 mm after
subjecting to Tumbling Test.

13. Abraslon Iundex:- Lt is evxpressed as the welght

percentage of fron ore of size below 0.5 mm after
subjecting to Td-bliug Test.

14, Shatter Strength:- The test to determine the

shatter index stimulates the effect dropping
iron ore and measures the impact hardness (the

abradability of ironm ore) as distinct from

surfact hardness.

15. Shatter Index:- It is expressed as the weight

percentage of iron ore of size above 5 mm after

subjecting iron ore to drop test.

l6. F.C. or C-Fix:- Fixed Carbon Content of Coal in

weight percentage.

17. V.M.;- Volatile Matter Content of Coal in weight

percentage,

18. 1.D0.T.:- 1Initial Deformation Temperature of Coal
Ash °C.

19, K-Cal/Kg ~ Calorific value of coal expressed on
Filo Calories per Kilogram of the sample.

20. Cuslof CO/g C see. Reactivity of coal expressed as
volume of carbon monoxide gcenerated in cubic centi-

meters per gram carbon per second.




21, L.0.I.:- Loss on Ignition for Iron Ore or

Limestone.

. 22, Fe(T):~- Total Iron Content of Irom Ore or

Sponge Iron 2

-
. [

23, Fe(M): Metallic Iron content of Sponge Iron X
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ANNEY RZ-TV

FELLOWSHIP TRAINING PROGRAMME OF ZAMBIAN ENGINEERS
UNDER CONTRACT NO.DP/ZAM/88/025.

Messers A.M.Malama and' A.Banda from Republic of
Zambia arrived at Hyderabad on 21.4.89. The training
programme drawn up by S1IL was made available to them
and the same was discussed at SIIL Office in Hyderabad
on 22.4.89, .

The Zambian Engineers were informed that the Raw
Materials from Zambia were received during the Second
week of April*89, and preliminary tests have been
carried out, the results of which are encouraging,
Detalled test work in accordance with the contract with
UNIDO, would be undertaken and the same would be wit-
nessed by Zambian Engineers. The test results to the
extent that would be completed during their stay at
Paloncha would be made available so that the same could
be carried for evaluation and interaction with the
Metallurgical Expert already posted to Lusaka.

The Zambian Engineéré’suggested that the test work
be expedited so that they return to Lusaka with the
-results for disaussion with the Metallurgical Expert.
Accordingly, the training programme has been revised, By
this arrangement there will be no change in the scope and
magnitude of work and the training programme.

The Zambian Engineers would leave Paloncha on
17.5.1989 after the test work has been completed.

) Mpbercns
.M.Malana ke PrPatalk™ (o<

e

A,Bands
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