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opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/

0S60z  ®

LIMTTED

ID/MG.179/14

United Nations Industris! Development Organization 19 June 1374
ORIGINAL: ENOLISH

In-Plant Training Workshop
on the Production of Refrantories

Pilsen, Crechoslovakia
11 - 28 June 1974

TABLISHMENT OF REFRACTORY IN
¥ SRT LANKA %‘

8.P. Gunasekera®

® OCeylon Ceramios Corporation, Piliyandala, Sri Lanka

1/ T™he views and opinions expreseed in this paper are those of the suther and de
not necessarily reflect the views of the secretariat of UNYBO. This doowument

bas been reproduced without formal editing.

1d.74=4286






]
N
i

A
e
'

INTRODUCTION :

gy

The ceramic industry in Sri Tanka was octablished ahout 30 years ago.
However until very recently it was restricied to white ware ceramics only.
This was mainly because the loea) cdemand for technical seramics such as
electrical insulators, refractorica. etc. wue rather low to justify the
production of thegse itema lecally. However, the new development pro jeots
recently underteken by *he Government have increased the demand for
technical ceramion very significantly. In view of this, and also in view
of the availability of gond quaiity raw materials, Coylon Cerwnios Corporation,
the mole producer of ceramiss in Sri Lanka, commissioned a new plant in
July 1973 to produce electricsl insuletors. The machinery for this plant
was supplied oy the N.G.K, Insulatore, Japan. Thin factory is now running
smoothly and produces =11 the sountry’s requirsments for low tension
insulators and high iension insuiators up tc 11 KV. This is certainly a
tribute to the local knowledge and «akills.

Ceylon Ceramics Corporation (C.C.C.) hae now decided to set up a
refractories manufacturing plant “o cater for the local demand for
refractories. At present these refractories are being imported. Ceylen
Ceramios Corporation produces amall quantities of low- and mediun-alwning
refractories for its own use.

DEMAND FOR REFRACTORIES

Ceylon Ceramics Corporation hed the idea of setting up a refractories
plant for the past five vears. In 1969 Dr. K. Fngelthaler, a UNIDO expert
then attached to €C.C.C., made &« survey of the island's requirements for
refractories and estimated it to be in the region of 3,500 tons per year.

In the following year Dr. R.N. Grimshaw of Leeds University, U.K. studied

the feasibility of setting up a refractories manufacturing plaat in Sri Lanka.
He estimatsd the requirements for refractories for that year to be 4,000 tona.
Since then the demand for refractories has been steadily increasing at a

rate of about 6% per year. This is mainly due to the expansion in the

steel, non-ferrous metals, cerent and ceremios industries. The Nimersl

Sands Corporation of Sri Lanka has decided to wet up plant to extract
TiO2from ilmenite and this plant is expected to go into operation by

1976. Annual requirements of refractories for this plant will be 1,100 tems.
Based on these facts, the Ministry of Indus:iries has estimated the demand

for all types of refractories by 1976 to be 8,000 tons. This includes

low-, medium- and high aluming refractories, basic type refractories,
insulation bricks, refractory mortars, castables, etc. The estimated
requirements of individual types of refractories by 1976 are given im Teble I.

TARE I
Evtimated Demand for Refractorigs in 1976
Trpe Demayd in Tons

Low alumina 1,107
Nediwm alunina 983
High alumina 511
Silica 6117
Magnenite 3,087
Chrome magnesite : 3
Insulator brioks 193

Fortars, seuldablas, castables, ete. 1,340
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For a mafractory factory even an annuai production of 8,000 tons
is a smail quentity. However, it appearr from Lhe foragoing discussions
that Sri L-onka has pood mualaty raw wcleriale suitable for the manufacture
of refractories and it 18 net Aiffienlt to desigh a smail plant to produce
the island's recuirements of refractoriss, eeonomiecally,

RAW MATERIALS

The raw material: available lozally which can be used in the manufacture
of refractoriea are ag follewst

China Clay

Sri Lanks has aeveral chinma clay demosits, of which only one is
being commercia’ly etploited at present and used in the manufacture
of ceranics. The shemical composition of tre refined kaolin from
thie deposit i3 given in Table IT. The PCE of the olar is 34, whioh
is ideal for a'uminosiliocatr refractorians,

Ball Clay

At present ball clay for the ceramic industry is heing mined frem
a deposit which ie esiimated tc have 500,000 toms of the clay.
T™e chemical compoeition of the zlay is given in Table II. MR
of the clay is 32,

Dolomite

8ri Lanka has axtensive depuuitin of dolormite. The chemieal
nomposition of this mivaral obtained from a particular deposit

1s given in Table 1I. Thic conld perhaps be used {n manufacturing
part of the refractory brick requirements of the imland. '

TABLE 1T

Clherical Compositinne of Sene Reractory

ﬁ,!ﬁe rials

Ohina Clay il Clay Blmit
; h203 0.4% 2.1% 0.08
f NgO 0.6 1.02 19.0)
: Cal 0.74 trace 33.0
f K,0 0.33 1.0 -
‘ LO 1 13.9 13.4 4.37
]

Sagmsite

_ Up %0 now only one smalil deposit han been found (abeut 2,000 tens).
| Therefore at leant in the initial stages of the refrectery prodwstion
thin minerel will have to0 he imported.
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T™ere are larpe deposits ot zireen s8and of high purity in Sm Lanka.
This wineral is hamly refractary,

Mirerels needed o0 *he prodvarion of high 1lusina refractoriea such
1t sitlimanite, haaxite, eto. Lave noat been toeated 1n 2numercially exploitable
quantities. Quarsite nended ror the mannfacture of silica bricks is
nlao not found in Sr1 Lanva.

LESIGNING 0% A IWEFRACTUYY PLANY FOF _SRE LANKA

In designing 2 plant vor tre manufaciure uf refractories in Sri Lanka
Cae mst tate into conside: ation the demand for different types of refractories
and madimun utiligation of tacally available raw matervials to produce them.
Par example, n0 sircan ~fopctories arc imported to the country at present;
Louaver, It is known thal stavilized Z1rcon 19 A suitable subetitute for
alumina for most of the purposes.  Therafore the plant to be designed should
have facilities to produce sircon refractories., Pari of the nigh alumina
refractories can alrost certuinly be replaced by refractories made of
re’ined kaolin., In ¢%is wav +he irport of btauxite, £ilimanite, etc. should
be minimised, if rot =liminated. Simiiarly the bagir refractories should,
ar jar as pessidle, be made using dolemite. Yewewver, even stablized dolomite
refractories are inferior to nagnesite refractories and hence some magnesite
and ch.rome will :aloy have tou be imported.

3ilica bricks inparted to S1i Lanka are used mainly ac arch bricks
for kilne and zinss tants, Alunina eilicate bricks may be used for this
nurpose, thus eliminating the produeiicn of “ilica bricks.

It ir not nomal sractice to menufacture alimino-silicate type and
Lacic type refractories in tne qame plant, hut in the case of Sri Lanka
thim is inevitable. ™irefore the piant must b~ sc desiyned and production
¢~ planncd as to sveid wny contariraticn or the different body miges.

T™his need ot nececari W rean thut <tere ghould be separate crushing and
50dy mix preparatior unite for the iwo typei of refractories. It will be
prasitie to plan the productis. in much a way that one type of refractories
only is produced during a certain pericd of ‘he Year and the other type
during the re3t of the vea=. One tunne! kilm should be provided to fire
all types of refrartories. This would maan the operation of the kiln at
different tempcraturs levels ur (o a mazimam o1 about 1,800°C to sujt

the different types of reiractories.

In designing the plant tt muat 1is0 he talken inty consideration that
the products of s wide range of shapses and dinensions will have to be made
11 the new plant. Of course t-a 2omplicated shaper of which only s amall
nwmber of piecen mar e nended can Le nand moulded.

veylon Ceramice Corporation .1'1 os])l for world-wide temders in
the n=ar future to supply and instal - refractory manufacturing plant
of the sort brinfly sutlired in thin paper.









