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FINAL REPORT ON TESTS ON IRON ORL ANu CJAL SASPLES
RECEIVED FROM THE GOVLHRNMENT OF VIETNAM THROUGH UNIDG.

1.0 ILTRODUCT ION

United Nations Industrial Development Orgarisation{LiI33)
vide their P.J.MN0.15=-4-0098 (Contract lic.84/98) doted
8.3.1785 awarded to Spange Iron India Limited(S1IL} the

vork relating to investigztions on the feasibility of
nroduction ~f s:onge iron suitable for steelmzking using
iron ore and coal from Vietnam. The Contract was awz:zded

in response to the proposal for undertaking such a study,
submitted by SIIL vide their reference No.SI/E&P/8168/279/84
dated 12,9,1984, -

1.2 In terms of the Contract the scope of work is as follows:

a) Beneficiation and upgrading of iren ores whereves
required, to high grade green concentrate consistent

with ootimum recovery/yield figures.

b) Pelletizing of the grten concentrste to yield hich

quality heat herdened pellets,

c) Investigation wotk using pellets (vide 't! abcve) and
local non=coking coals to produce highly metallised

sponge through direct reduction in zotax, kiln cserations.

d¢) Prenaration of a3 camorehensive self-cantzincd detzilaed

reuoxt covering 'a' to 'c'! above,

0002




o
N
o

1.3 Iron Ore and Coal samnles of asproximate gquantity
of 100 Kg'of iron ore and 70 Kg of coal were received
from the Ingtitute of Ferrous lietallurgy, Mimistry of
Mechanic and fletallurgy, SRY for undertaking the abzve
tests, The samales were received at the SIIL Test
Centre in the second week of MMey'85 and soon after,
the trst work wes undertaken. OCn the basis of chemical
investigation carried out on the samples, it was esta-
blished that na beueficiation or upgradation of the
samples particularly for iron ore, is necessary and they
could be utilised for test work, as received. Accordingly,
the following programme of tert work was drawn uz,
i) Chemical Analysis of Iron Ore =nd Coal.
ii) Determinatian of physicasl characteristics of
iron ure and coal.
iii) Study of ash fucion characteristics of reductant
viz , coal.
iv) Determination of reactivity of caal.

v) Reducibility Tests.
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JEST OBJECTIVES

The prime objective of the Bench Scale Tests was ta
determine the suitability of iron ore and coal su3s:zlied

by the Government of Vietnam under Project No.SI/VIE/84/201
far production of highly metallised sponge iron suitable
tor steelmaking in Electric Arc Furnaces. The :ests

ca-ried out znd their objectives are summarised helow:

To analyse the iron ore chemicaliy in order to determine
its suitability with regarxd to Fe-total, gangue and other
constituents, tor sponge iron production and for subsequent

processing in Electric Arc Furnaces for steelmaking.

To determine the cold strength of the iron ore and its
resistance to abrasion, impact and other handling methods

using the shatter test aoparatus.

To determine the decrenitation and reduction behzviouz of

the iron ore during reduction under standard test ccnditi:ns,

Chemical Analysis of coal to determine fixed carbun, agsh
end valatile matter and also detailed anzlysis of ash in

the coal,

Tc determine the rogctivity of the conal and to predict
the optimum material bed temperature tno ensure the cecired

degree cf reduction,
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study the esh softening and fusisn characteristics
the cosl to prédict onptimum coerating temoerature

the rotary kilne
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JECHLICAL REGUIREFELT OF RAwW MATERIALS

Izan Ure, Coal and Limestane are the basic raw mate=-
rials required for the production of soonge iran in

the rotury kiln proccess based an 100% cozl operatian.
As the manufacture of sponge ircon in rotary kiln is
sensitive to the characteristics of the raw materials
with regard to size distribution and other chemicel
carametcrs, bench scesle testing forms the first
essential step in determining the suitability of any
ore, coal and limestone combinatisn for the mroduction
of sponge iron suitable for Electric Arc Furnece steel=-

makinge.

lron Ore

Iron Ore should have as high iron content as nsossible,
areferably above 62% with low gangcue camionents and

low levels of ampurities such as sulphur and nhosohazus.
The requirement of high iron content in ore arises from
the needs of the process of conversiomn of snonge iron
into steel in Electric Arc Furnace. The higher iron
level 2n the ore gives rise to higher total iron in the
product and consequently higher lzq;id metal yield in
Electric Apc Furnaces and minimum iron losses in the
slag. Low levels of gangue are required as there is no
removal of gangue in the direct reduction process.
Further gangue requires additional melting power and
appropriate limestone additions to remove it as slag in
the steelmaking stage. Based on the operating experience,
total gangue below 6% would be desirable in the iron ore
with silica being less than 3%. The Sulphux znd Phssnihzrus

contents zre also of utmost importance while celecting
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the ores eeainc the snecification of the stecls tc be

nrcduced in view.

Suitzble precautions are to be taken for desulphuri-
sation in the rotary kilm, as sponge iron tends ta
mick un the sulphur from ceal in the absence af de-
sulohuriser. FPhoschorus level in ors sssumes imzartance
2s the nhaosohorus in the ore is retained in the sconge
iron withcut any change during the reduction prccess.
Eventhouch it is desirable to limit the phosonorus
selow 0.06% in %he core, it has been cbsexzved thet
~has:horus levels czuld be talerated uptn 0,125 in
shonge iron. It has been reacried that shos-horus is
in the oxiue form in the gangue matrix and is absorted
by the slag at lower oxiuising potentzeal and at lower
basicities in Elec’ :ic Arc Furnaces, Apart fram the
chemical charscteristics as above, the iron ore has to
satisfy certain minimum requirements with recerd to
shysical strength. Shatter, Tumbler and Abrasicn incices
. .

give an indication of the pnysical stirength

Based on bench scale tests of different ores and stucles
on the decrenitation behaviour in the Rotary Kiln of

the SIIL Plant, it is noted that shatter incex of irasn
ores should not be lecs than 75%. In acdition to the
shysical strencth, the decrenitztion behaviour of the
ores during reduction is of srecific imporiarnce fer
rotary kiln cperatione as the fines generzted curing
reductiaon form low melting compounds with the coel ash

and stick to the refractory lining of the motazy kilnm,
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I: would be desirazble to have less than 5 to T wezcent
-1mm fines in the product. The ore shoulu alsc have
good reducibility with coal to be suitable for use at
the kiln operating temperatures. Reducibility index

of the order of 94 to 96 per cent tested at a tempera=-
ture of 1000°9C is found to be optimum to get metallisa-
tion level of 90 to 92 per cent at the kilm operating
temoerature. Reducibility index lower than the abocve

value will adversely affect the throughput of the kiln.

3.3 CO"‘l

The main chemical charscteristics of the coal which
influence its suitability as the reductant are reactivity,
sraximate analysis comprising of fixed carbcﬁ, ash and
valatile meotter, melting characteristics of caal ash undex
reducing conditions, the total sulphur and the different
faorms of sulshur present. Coals of higher reactivity are
aoreferable as they permit the operatian of the kiln a#
lower tempezatures and at high throuchput rates. In general
coal reactivity should be of the order of 2.2 cmd of CO/gC
Scc. The ash in coal should be 2 low zs jossible as it
occunies the effective kiln vclume repucing the szace
availasle for iron becaring materials. The asnh content in
c3al can be tolerated upio a level aof 25 per cent for use
in rotary kilns and any increase veyond this level will
reduce the throuchput canacity. The volatise matter in coals
should be of the orxder af 30 ner cent so as ta heat the
iron ore to the reduction temperature within the shortest
possible time. The fixed carbon should be of the order of

40 to 45 ner cent,
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The mel*ing charactericstic of coal ash is of utmocst
importance while evzluating coals for direct recductiian
g7plication. As the coal ash forms lew melting camsounds
with sponge iron fines, it is desirable ts have sofiening
n2int af coal ash in excess of 11609C under reducing
caoanditicons. The kiln caerating temperature in the recuc-
ticn zone 1s ss chosen that it is laovwer than the ash
softening noint by 10C - 150°C tc mainimise the formatian

of azcreticns. The sulphur content in the coal, in the

torm of organic 2nd iparcanic comzounds, a2lso mecits

caretul consideratiscn. #Part of the incrgonic sulzhuz cets
valatilised in the pre-neating zone of the kiln and increases
the sulphur load in the waste gas system. Urganiec sulphur
tends to get relessed in the xeduction zone along with the
utilisation of carbon and gives rise ta sulphur pick up

in sponge iron in the absence of desulphuriser. In short
the total sulphur in coals should be low, prefercbly below 1%,
Hawever, coals having high percentage of fixed carbon like
anthracite, could alsa be considered es reductant throuch
tlending with bituminous or sub-bituminous cozl so that the
reactivity of the coal blend improves. Alternatively,

such coals could zlso be used by maintaining higher ope=-
rating temperatures when the reactivity of the coal imorgves.
The related problems of ash softening and subsequent fucicn
at higher aperating temperatures are absent if the ash

content is low,

3.4 Limgstone
Limestone is used in the process as a desulphurizer es

the coal used for reduction contains sulpshur, Limestone

contiaining as aversge of 45 per cent Cal has been observed

see’
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tg be adequate for this requizement. The size cisiri-
butizn of limestone also needs to be considered as it
is abserved that the desulphurising ability cf tinely
granutated limestone is very cood. The size range of

1 t0 3 mm is found to be very effective in rotary

kilnse
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TEST RI3ULTS AND EVALLATICN

Chemical Analysis of Iran Ore Sangles

The iron ore samples were analysed for the constituent

m

such as Fe-total, tel, SiUZ, A1203, Ca2, tigQ, 3, P and
{0I. The chemical analysis was ca&rried out ac per
standizd procedures. The results of the chemicel
analvsis of thc iron ore samplcs are presenticd in
Table = 1. The anczlysis of th2 iron ors indicates the
prosence of highar percentege af Fé *.ahd‘consequchtly
+hz presence of magnetite., This would huwever reguire

o

to be recorfirmed by conducting miperslogical studics
which can bre performed on the samgles to be racoived

for tcnnage scale tests subsequently.

Fe-Total:

Chemical anolysis of iron ore samplz incicz=izd tha’t thz
iron content is in general high' of the order af 475
and the cr2 as such doss not requirzz any beneficiaticn

or upgradation,

Gansue _contant

The gangue content in the ore sample is 2.625% in wnicn
of 5i0, accounts for 0.7% only the balance being Al,0..
It is consicered that the low SiG2 level would se

benefieial in &lezetric Arec Furnace steclmaking,

Impurities

The impurities nommally present in iron crs like sulphur
and phosphorus are nzgligible in the samples rec2ived
and as such the ore i3 exirsmely suiteslz for producing

high quality and special stesl.

LR ) 11
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4.2,2

deced

LCI

p—

The loss in ignition is also on the laower side which
further substantiates thet the ore is of supderior
Guality and suitable far spange iron manufacture by

Direct Reduction Process in a rotary kilne

Phy sicgl Tests

hotter Tests:

The shatter tests indicate the cold strength aof the
materigl for its resistance to abrasion, imcact and
handling. The shatter index of 30.3% esteclishes that
+he are is aof hard tyse anc can withetznd multinle

handlinge.
3ulk Density: The yulk Density of the iron ore is 2,1 T/13,

screen A iss

The scruen analysis of iron are as received is at

Tab 13-2.

ermal Cearadation T ts

The Thermal Degradation of ore is defined as the fragmen-
tation and bregking ud af the sre when gubjected t3
heating ta a temnerature of 7009C and cooling in the

oresence of air. The thermal degracatiion index of the

...12




4.3.2

izan ore under dynamic conditions is of grester signi-

ficance in the ratary kilm process. The test conditizns
far the dynamic ithermal degradation test are 3resented
at Annexuze=1 and the test resultis are furnished in

The thermal degradation index is 3.7% which further

confirme “he suitacility of the iron ore for use in

ratary kilrn for direct reduction.

Coal

Proximate Analysis

The aroximate analysis of the coal sam~les was carried out

as per the standard orocedure, The average results aof the
analysis are presented in Tabie~-4., From the table it

could be seen that the volati.e matter is only 4,21 per cent,
fixed carban is ¥0.19% and ash is 5.6%. From this, it is

observed that the coal is of the anthracite variety.

ulph content '

The sulphur content of the coal is one of the important
characteristics far eveluating its suitztility os reductznt
fir direct reduction of iron ores. The sulzhur in coal is
normally composed of ino:ganic/;yritic sulphur, sulshate
sulshur and organic sul-hur. The presence of organie
sulshur contributes ta sulnhur nickup in soonge iran in

the absence of desulphuriser. The total sulshuz in the
coal samales was anzlysed Gy gravimetric method as 3ser

standard nrocedure. The diffcrent farms of sulghur in the

9..13
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4.3.5

caal were alsa snzlysed and the results are sresented

in the Tatble=d4, The total sulshur in cocal wcs less than
.60 ser cent wvhich is well within the nzrmsl rance

indicsted for coals far direct reduction surasce.

The average net calorific value of the coal samiles was
observed to be of the arder of 3700 K cal/Kg which is
cansidered more than adequate tar the sjecified purnase.
The calorific value of the reductant was determined in

an Adiagbatic Zomb Calorimeter.

Chenical Anzlvsis =f the cogl osh

The chemnicsl comessition of the coal ash influcnces the
saftening characiersistics aof the coal ash. Higher concen=-
trotions of silica and alumina are generzlly zecsocisiecd with
higher safteninc temperatures. However, higher concen-
tration of iron oxide in the azsh lowezs the saofteninc 3s5int
considerably. The anzlysis of coal ash for the determinatiosn
Silp, #1304, Fe203, Cal and fg0 wes caprries out and the
results are sresented in Tzble-d4, The recults 2f the
chemica2l znzlysis af the coal ash indicete that the ash is

acidic in nature, with silica accounting for 49%,

jelting Characteristicg o 1 a3

In the Rotary Kiln Process the kiln is to be operated
normally at s temperature of 1050°C to get the desired

degree of reduction and this requires coals with relatively

...14




3.6

gher ach saofteninc tcmherziules of the azder af
1C0«1530C zhave the kiln anerszting TEMIETZIUISS. The
melting characieriztics of the cozl ash is deternined

in g LEITZ HEATING I1CRISCSPE and the ooints of imnortent
ahservation are the softening or the initial defsrmztiicn
naint, the melting o hemispherical noint arnd the flaw
sJoint. The behzviour of the ccal ash was found ta te
ex+tremely ccod and the safieninc noint itself wazs sbsesved
+3 be more than 130C°C. The test resulis of the meliing
wehaviour af the coal ash are given in Table-4. The shoi0=
cra~hs of the Leitz Heating Ficroscole and the varizus !
stzces of the szmale during ash fusion test is shewn =t

Plate '1,2 3.

[

Re=ctivitv af the Cogl

Reactivity of the coal refcrs ta the amount znc the reste
af carb:n monoxide generation tnrauch the well known
sudauard rescticn. This is an imcortent faciaz in the
rotery kilp aperstionssince the generction 3f cezbsn
monoxice required for the reductian of izon are is

¥armed in s u and is 2 functisn of the temderzture in

the kiln. The reaciivity of the cocl is detezmined by

the weightloss method. The test results carried cut on

the coal give the reactivity as 0.8 cc of carbon monoxide
pex gram of carbon per second. This value es campared to
normal bituminous coals is low and therefore, the use of
this coal for reduction calls for a higher operating tempe=
rature sc that metallisation of the procuct is satis-

factory. This cscect has been amoly confirmec in the

~h
or

reducibility tests described in the next chaster 0 he
re~art where hicher oserating temnerzture and lancer

retentizsn time cave be:ter levels aof metallisaticn,

w
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ilzornztively the reactivity of coal can b2 improved by

suitably blerding with bifuminous cr sub=bitunincus coals,

<Z3uCIUILITY TE3TS

“he recucibility tests were ccncucted in an aleciriczlly
heat=d laborztory rotary furnace. The chotacrapn of
wrhich is shawn at Flate - 4, The results of tcets on

tn

W

m Cc2l at standard

He
W

Vietnam Oze in combinution with VY

test ecnditicns i.e. at @ reduction tampsz z2iura cf 13C0°C

}]

with retention tim=2 3 houzs and &t 3 reducticn temoerztuze
a .. . . . ,

of 105G C with retention time 4 hours is shown at

Ta-le - 5 & 6. Comperitive tests carried out cn the iron

ore sample from vietnam with local ccal {Manuguru coel of

W
[V
3
Te]
[6]
k)
1]
3
v
(m]
8]
._a
[
(U]
H
.-‘-
[
(&)
e
[12]
[«
¢t
-
()
o
(-
[}y
]
)
.
—
(3]
(3]
(V]
o |
[0y
0
[h]
[4)
)
a
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The decrepitstion behavicur with r c3rd to gznzrztlon
of -1 mm finas in the product was extremely gocd (only
of the orcder of 45), The 1=3 mm Iin n

the order of 15-20%mm and as such the ore can bz ccnsiderad
jidsal from the operaticn point of view for dirzct zeduction

in a rotary kiln.

Process Deqradation Index
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The przcess cegrad:ztion index o
10} is extremely satisfzctory. In zespzct of coal it is

26,85 which is reascnable.




n
Fz-Total, Fe-fietallic and degree of
t

e
ted at Tabls - 8. Frow the
is reascgnably good wiich i3 indd

o
c of the ore and it zlsc cendimms thet ~ifhes sizc

i
ceticns of iren o-e cculd be usad in the uir=ac

Chemical Anzlysis of the Procuct

The detailsd chemicsl analysis of praduct i3 ot Tatlz - 9

+ can be seen frocm the tasle *hzt sulphur &nd phosphorus
lzvcls ars negligible and therze iz nc 2parecizblz pichup

of sulphur during the reducticn pzoress,




5.0

5.1

CONCLUSIONS AND RECOMMENDATIONS

From a review of the bench scale test results, it is
observed that the are possesses good reducibility
characteristics. This has been confirmed when reduci-
bility tests were carried out with lacal coals when it
was possible to achieve good metallisation levels avera-
cing 95% (with only 3 hrs. retention time at a temoerature
1000°C), However, this could also be on accaunt of
beiter reactivity of lecal coals. However, in resnect:
of the test results carried out with Vietnam cocal, it is
soserved that higher operating temperztures are recuired
to be maintained ta achieve the desired levels of meta=

llisation.

L-gis Caal samnles are of anthracite type and comdara-
tively less reactive. In order to achieve better reductian
it is necessary to coerate at higher temaerature of ihe
order of 1100°C with longer retention time and also ircreasecd
quantity of coal. This is canficmed in the test recults
where with a reduction temperature of 1050°C, retention
sime of 4 hrs. a carbon(fix)/iron ratio ot 0.7, ootimum
results were cbtained. As ash fusion temoerature of
Vietnam Coal is considerably high (above 1500°9C) there is
no danger of ash fusion and consequent ogeratianal scoblems
when higher operating temoeratures are zimed at 79z achie-
ving the desired level of reductiaon. In view of this, it
is nossible to use anthracite coal satisfactorily for
reduction nursoses exceot that a higher carbon fix/iron
ratio would have to be maintained for achieving the desired
metallisation. Alternztively, through blending bitumincus

coal to an extent of zbout 20-30% +the desired results

eeeld




could be obtained. This can be confirmed in a tonnage

scale test
end aof the
coal ceing

Lzboratory

in which injectian coal fram the discharge
kiln cauld be of cituminous veriety the {eed
similar to the samnle suppliea far the

Scale Tests.




CHE MICAL SNALYSIS UF IRQH ORE

Constituent

1st 2nd Ave

% % %
Fe=Total 67.02 67,32 67,02
Fe*t® I 77 7.26 8,52
FeO 12,57 9.34° 10,95
Fey03 81.85 35.44 83.64
Si0s 0.65 0,75 g8.70
Al>05 1,79 2.05 1,92
Ca0 + ticO Trzces Traces Traces
Sulphur < U1 01 <.Ct
Fhosshorus 0.042 - 0,042

L.C.l 1.14 1.55 1.25




PHYSICAL DATA OF VIETHAM ORE & CUAL

AS RECEIVED

Size Ore Coal

% 7
+20 12,50 nil
+15 40,48 0.98
+10 36,40 43.93
+8 u.32 28.85
+5 - 18,36
+3 - 4.93
+1 - 2,62
-1 - 0.33
Total 100.00 100.00
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Tchle=4

PRIOPERTIES OF REDLCTANT = VIETNAM COAL

Praximate Analvsis (% Jry)

Ash :
Vool
F.C

Tstel

Farins of Sulnhur

drganic Sulphur 3
Phyritic Sulphur:
Sulnhate Sulphux:
Totsl Sulphur s

Net Calorific Valye H

Ash Analysis
$i0,

Cal

g0

AloC3

Fe203

K26, Na20 and
others

Melting behaviour of coal ash

So. ;ening point ©C

Melting point ©C

Flow ooint °C

Reactivity

5.60
4,21
90,19

100,048

0.523
0.050
0.C17
0.59

-~

9703.14 Kcal/Kg

49,00
2435
Traces
33,02
5.59
10.04

above = 150,08

0.8 cc of CQ/g of C




Ore VIETNAM

SUMMARY OF SALVIS KILN TEST RESUQIg

Reduction Temp. 100p°c
Reductant: Vietnam Loal

Retention Time - 3hrs,
C/Fe; 0.§

' Kiln dischar
Met Decrepitation Behaviour Process Degradation
S1.No. 'R R.I. -emmonIolI1JTN20I0MF Process Degradation T T
- -{mm ~3mm -Smm Oxide feed Reductant M%g Non%me
42,42 95.27 44,1
1 below 50 - 16,.C3 30,53 37.39 37.19
| .02 58,15 41.,¢t
2 do - 15,15 29.54 35,60 43.70 42
. . 4.71 47.88 52.1
3 do - 12,39 26,55 35.40 42.08 24.7



[able~0
RE SULTS OF TESTS CARRIED OUT IN LALORATORY ROTARY FURKACE
Ore: Vietnam Reductant 3 Vietnam Coal C/F = 0.7
Redu- Decrenitation behavioux frocess degrae 4 of < of
, Sl,No. Temp. Time eta= ction *rm i Smm datiop ;fbme »
oc (hrs.) 1llisa- Index " - ome -an Oxide  Reductant °¢ non=
. ! of tics magne-
tiop of % " » fced % .
c“" n 3 tics
) 1. 1050 4 93,00 95.08 1. 71 13,68 18,81 21,08 36, 32 60,94 39,06 ‘
2e 1050 4 86.00 90.17 4,46 19,64 26,78 32,81 29,43 55,56 44,44 |
3. 1050 4 89.00 92.28 4,08 24,47 34,69 38,50 20,13 56.00 44,00
Average 1050 4 89,33 92.51 3.42 19,26 26,76 30.79 26,63 57.5 42,50




Table-7

RESULTS OF TESTS CARRIED NUT 1IN LADORATORY RROTARY FURINACE

Ore : Vietnam Reductant : Hanuguru Cozl C/Fe = 0,5
Decrepitation behaviour Process Degradation ,
. % of Y of
Sl.No. Temp. Time Meta- Reduc- Magne— None
og (hrs.) 1llisa- tion =1mm -3mn, -Smm Oxide fleductant t'g
i ’ ics manne-
tion Index o % « feed % tics
.......................... S O - SO
1. 1000 3 96,00 97.19 4,62 21,44 30.79 36.40 40,25 56.32 43,068
2. 1000 3 96,00 97.19 4.24 20.34 28,82 33.36 45,86 59,90 43,10
3. 1000 3 94,26 95.97 6,35 19,09 26,90 32.98 40,13 63,32 36.68
Average 1000 3 95,42 96,78 5.07 20,29 28,86 34,41 42,08 59,85 40,15



GRAIN SIZEWISE ANALYSIS (10500C 4 hrs.)

Vietngm Ore 4 Yietngm Cogl

Fe(T)

%
-1 mm 86.01
+ 1=5 um 90,48

+ 5«10 mm 92.15

+ 15 mm B7.13

Fe(llet,)
4
75,35
83.69
83,89

74.93

tetgllisgtion
%

87.00
92,50
91.04

86,00

PROXIHATE ANsLYSIS OF CONMPOSITE MON-MAGIETICS SAMPLE

VM Ash
% 4

1.3 24,44

FC

74,25



[zble=9

CHEMICAL ANALYSIS OF SPGNGE IRCN

Fe-Total

Fe (metallic)
tetallisation
FeO

5i0»>

Alo04
fhosphorus
Sulphur

Ca0 + MgO

94,11

87.88

93.39
8.01
1.02
2625
0.046

MR} -

Traces




Annexyre - 1

THERMAL DEGRADATION OF IRON ORE (DYNAMIC)

(A) Raw Materials Requirements:

i) Chemical Analysis of iron ore

ii) Screen Analysis of iron ore

(z) Jest Conditions

Charoe
vieight of orxe : 1000 gm
Size of ore : 6~20mm

furnace Conditians

Room Temp. 30°C€

Temperature of
furnace of feeding

Heat up time 120 minutes

Test Temperature 700°%C

Testing of period 120 minutes

Samnle Cooling Furnace Cooling

Furnace Atmosphere : Air

(C) Thermal Degradation Index exnressed as percentage

of (=5mm) fraction produced in heat sample,
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