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1. SUK KA ll Y 

'!Ida :report concana the lt'aluation of tbe Htaim 81.ac Project 

(he:reinatter !S!B) inYesUgated in the Ceylon lf:ineral Bartels Corporation 

(be:rein CllSC) Developmnt Procr- DP/SBL/78/03t. 

!he aima of th• TSl.R BYaluation are to aaist the CUC an4 the Gonm

•nta:L authori Uea to llake a 4eciaion coaceming tile :lapl.ementaUon of 

an electro•tallmgical Y>l.ant for processing U.nite at Pulmo4da1. 

fhe:re waa one stuq aubmi Ued "to CUC and stqillg at PIUmodclai tor 

about aix (6) fttks the •ri ttr investigated the circwutancea and 

poasibil:Uiea ar this !SPR in detall. 

!he '7.IliDIHGS' chapter of this report deals mainly with the technolo

gical, energy and personnel upecta o'! the pro~ect, but the economic 

and marketing questions are treated as well. 

In section ).5 '1UWRB' aome ideu are ahown concerning further steps 

of the cleYelopment. 

!he 'BV'ALUATIOH' ahowa how the fSP.R baa 'been elaborated and whether 

this needs aD7 further completion 

!he section 4.) 'COliCLUSION' shows that the pro~ect is feanble and 

compeU ti Te. The !fitaniwn Slag (hersinatt·.1r !8) 1a a marketable pro

duct with an increasing price lnel. !rhe pig iron u a b7pro4uct of 

the procesa is an important metallurgical raw •t•rial in demand • 

.According to the recentl.7 achieYed geological prospecting the quantity 

ar the reaourcea i• quite higher than that inticate4 in preTious 

1t~di••• It is now estimated at about 1) million tons while the esti• 

mated titure in 1971 ••• ).7 million tons of • (He&YJ Jl:uerals). 

Jxecuting 1ome modification• and completions tl&e pro~ect can be a 

Ye17 cumpetiUTe plant tor the countq, which can be dneloped with 

farthe~ processes.in the future • 

'
';. 
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•RECOllllENDATIOUS' chapter contains remarks a."ld proposals concerning 

possible future action to ensure quick and efficient starting and 

running of the plant. 

The attention of the reader is dravm particularly to recommendation 

No. 1. This is a fundamental prerequisite for a good start at the 

efficient fu.~ctioning of the Titaniw:i Slag Plant (hereinafter TSPL). 
It deals with the problem of power domand and supply which is the 

main question to be solved. 

2.1 

2.1.1 

2. I N T R 0 D U C T I 0 N 

CLISC DEVELOPi1iE~iT FROGRAEIE 

Concept . 
TSPR is in fact one part of the CLISC Develo~ment Programr.i.e 

DP/SffL/78/031. The full details of the background of this 

programme will be included in the terminal report on the 

cr.':SC Development Programme and are not incl~ded here. 

2. 1. 2 Original aims : 
The aims of the development of TS~ are given as follows : 

a) To improve and upgrade present mineral sands mining and 

bene· ication operations of Ceylon ~ineral Sands Corporation 

(CMSC), and to evaluate the feasibility of introducing new 

processes for the conversion of ilmenite sands to more 

valuable intermediate pr,~ucts. 

The expert will specifically be expected to : 

b) Evaluate feasibility studies prepared by potential foreign 

joint venture par"ticipants in connc::tion with titanium slag 

production in the country, and prepare a report on these 

for the Government's perusal. 

c) Prepare separately c~ include in the above report, his own 

findings, conclusions and recommendations over and above 

those contained in the variou~ feasibility studies, pertain

ina to titanium slag production • 

! 
h 
i 
i 
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d) If any negotiations were to take place vri th potential 

foreign partners during the expert's presence in the co1mtry, 

provide advice and assistance in these matters to the 

Governc1ent, if so requested. 

e) The purpose of this project is to provide assistance to up

grade present operations at Pulmoddai of CT.ISC on the one hand 

and the advise tl~e Government on the best, most economi'.}al 

and profitable approach (es) for expandine and broadeni:ir.; the 

productio!l o-.Z ilmenite based products on the other. 

3.1 

3.1.1 

Additional aims 

Additional aims have not been subr:;itted by a:"lyo!'le. 

J. F I H D I K G S 

TH:..; TEC~E!OLOGY A~rn :SQUimEliT O? TSPL 

The technological process ~ 

The demand for hi;;h c;rade titanoferous materials iv increa

sing in such a way that the natural resources of rutile are 

not enough. High erade ilmenite concentrates suitable for 

direct chlorination (hereinafter CHR/Chlorine Route) nay also 

become unavailable in the futu:-e. SlaG produced from smel

ting operations may provide available alternative to the use 

of rutile or hi~h grade il~enite concentrates for the 

production of titanium sponge. It can be also used for the 

so called sulphate route (hereinafter SR) titanium dioxide 

pigment p~oduction. 

'The Project Report for the CMSC Titanium Slag Plant of 

75 ,ooo mtpy Capacity' concerns the smelting of ilmenite con

centrates by an electrometallui·gical process. 

The technology for smelting ilmenite 1;i th a carbonaceous 

rcduciite n~ent to obtain high grade titanium slag and pie 

iron has been known for about 30 years. Three main 

producers nre using this process. 

I 

J 
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a) Quebec, Iron, & Titanium Corporation, Sorel, Canada 

{since 1950). 

b) The Soviet Russian Titanit:m (-r. Eat;nesium Plants at several 

cities of the U.S.S.R. (since 1950). 

c) Richards Bay Iron & Titanium (Pty.) Ltd., South Africa 

{since 1978). 

The proposed technolOGY is based on the second producer's 

know-how. 

The nain advanta:;es of the suggested teclmolor;y are 

a) The process is flexible. Both SR Slag and CHR Sla; c~~ be 

produced in t:'le sa:.1e furnace and the chanse ca:. be done 

quickly ~~thout any special complications. 

b) There are no solid, liquid or gaseous pollutions. 

c) Dnneerous compounds need not be imported and handled. 

d) The final product is of higher quality than the t produced by 

the alternative reduction ~ethods (DR Process). 

e) The power demand of the proposed smaller units does not ca.use 

any problems in the electrical network. 

The raw material (ilmenite) is available in large quantities 

in Pulmoddai. The reducing agent can be supplied mostly by 

the Comitry' s industries. The power supply in 1979 was told 

to be ensured without any difficulty. This question will be 

dealt in the next subsection in more details. It can be, 

therefore, seen that the slag process is not a s~phisticated 

method. It is an appropriate industrial technology usinc 

prelimin.'.l.ry local resources and producinG products for export 

and domestic consumption, as well (pig iron for the Sri Lankan 

Steel and Foundry Industries). 

I II Ill 
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Power Supply : 

The TSPL proposed in the ~tudy v1hich was to be evaluated will 

proaace 79, 085 to:ls ~h>.e ru; t-i. 31, 270 tons pig iron annually 

vorth over 15.3 million US$ according to 1979 price basis. 

The main question is whether the power demand of 178,400 

Iv~:thpy can be calculated in the power balance of the country 

for the yea:r-s after 1984. 

If all goes to schedule (anticipatins the sicn:i_l•!: of a 

contract in 1980) the power demand of the TSPL will be as 

follows : 

2nd E~.:i 
o:': 1983 

1st Half 
of 1984 

2nd Half 
of 1984 

Total f98S 

29,400 Ii!Wh 

60, 600 I.iVin 

178,400 r.:-;:h 

4 !.1'\'/ 

7. 7 I.l:'; 

15.3 !JW 

22. 5 tiV: 

Aver. 
Loading 

-do-

-do-

_;do-

5 !.!W 

8. 7 j,i\'/ 

1€.3 12ll 

Peak 
Loadin<; 

-do-

-do-

-do-

The electricity generation facilities available in the country 

are limited. The hydro stations' capacity is nominated at 

327 MW. The only ioporta!1t thermal pov1er station which runs 

is located in Kelar1.i tissa and has a maximum of about 40 i.m. 

The demand for electric energy seems to be increasin0 accor

ding to the reports in the coun.try's newsp:apers oore than it 

was planned previously. Hence, there seems to be a gap 

between dci:nnd a.'1.d installed capacity. The comin3 on stream 

of Bowatenne and Canyon with a. ca.paci ty of 70 l1fJ/ can reduce 

this gap in 1982 but according to a ~per of Mr. James H. 

Lanerolle (Secretary to the Ministry of Pov1er & Energy). 

1 Tho3 70 1:1\V which they ·:ill yield however will be inadequate 

to completely bridge the gap between dell~nd and supply upto 

1983/84. 

The start of a new larce power consumer of 178,400 UWh per 

year without any additional measure could raise new power 

problem3. At the s~ne time it seems to be too Brave a res

ponsibility not to prc>:)'.l-rly exploit one of the moat import11nt 

' 

II I 
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m.1 resources of the world in a period when the den:ind is 

increasinG and new markets can be acquired. It must be 

stressed that dema.'1.d for HL! a,."l.d ral'e earths is increasinz 

because of the piGI!Jent, air-craft, space-craft and atomic 

industries. Based on the infornation received froo the 

Sri Lankan r.Iinistry of Power l.r~d Highways in the first half 

of 1979, it is expected in the study tnat the power supply 

system would have sufficient capacity to meet the power 

demand of the TSPL in a stable manner. Taking into consi

deration the present si tua~ion of the country's power 

bala.~ce, it must be emphasiEed that it is necessary to re

examine the povrer supply p!'oblem of this very efficient 

electrometallurgical project. 

It can be accounted as a."l adva.'1tage th::.t the electro

furnace!; are flexible a.'ld they ca.ri be run in peak de~Jq."J.d 

time on a lower capacity. 

In case of power interruptions the sla~ can be tapped ar.e 

the start after 8 - 10 hours can be executed ,·;ithout a."ly 

problem. In case the power interruption lasts more than 

24 hour~ the start of the electrofurnaces is possible as 

v1ell tut it needs sor.1e time to brillb the::i to a full cap'.\

city. However, it must be remembered that the inter!'uption 

or decreasing of the production enlarges the production 

costs and reduces the cash flow. Therefore, it is no doubt 

that the possibilities of establishing a diesel engine 

operated standby power station at the plant site or the 

construction of a stable power station at Pulcoddai or 

Trincomalee with an installed capacity of 20 - 25 l.IW should 

be thoroughly investigated. The construction of a power 

station at Pttlmoddai has the advantage that the generstine 

and consumine plants are close tCi each other, the power 

loss is insignifica.'lt, and the commwiication does not r?.ise 

any problem. Only the inadequate capa.ci ty of the port 

facilities is a problem to be solved. These facilities are 

unable to unload coal or fuel oil. The state of these is 

to be examined any way for the development of the upgradin~ 

l 
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plant as well. A power station in Trincomalee does not need 

new port facilities only the overh~ulinr; of the exist in~ 

equipment. ThE. transformer station and the grid are to be 

enla.ri;ed. :Uew transformers are to be installed but the costs 

of this installation are the saue as at Pulmoddai. A 'Rin6 

Main' is to be installed between Trincomalee and Pulmodrlai 

and between the Colombo - Jaffna line and Pulr.:oddai, in a:n.y 

case. The whole uatter needs a quick decision of the govern

mental authorities. If the setting up of a therr.ial po\';er 

station is to be planned, a tem1er should be invited :·or 

this work i:;:;~edi:i.tely. ·~he contractor for ;;he TSPL shoulcl 

be invited to prepare the integratio:i of the existi..1; elec

"tric. system •ti th the TSPL 's network. 

I.lat eria.1 inp1tt 

3.1.3.1 Ilncnite 

Accordinc to the pro~pcctin.::.; ac::iieved recently the:r-e <.re 

laree quantities of H!l in the area. The figu.:c-·es ~how much 

more than the earlie:.c re.se:rves. The reserves were estioated 

at about 3.4 million tons HI.I in 1978. Accoruing to the 

recent evaluation prepared by t'.1e Geolocical Survey :Cept., 

Colombo a~d a foreign company, the reserves in the area. are 

more than 13 million tons of Hr.I. This quantity perr.iits a 

production of 80,000 tons of slag per year for nore than 

50 years. 

The quality of the ilmcni te indicated in the tender is quite 

good to produce the SR slne (85 percent Ti02 ) because the 

irnpuri ties act as fluxes. 

Sometimes the production of CHR sla& from the sane Cl)ncen

trate might cause difficulties. The most deleterious 

impurities of the CHR slag forming 15.ch me ltinc point chlo

rides during processing are Al2o3
, l".n.O, CaO and rc:go. The 

FcO content can be reduMd durin,; tr..e mcl tin.:; process to the 

demanded r.iinimum val us. 

The i1npurities Al
2
o

3
, cr

2
o

3
, Ca.0 an'lt I.Igo in the ilmenite 

concentrate 1Jhould be made as lov1 as possible. 

' 
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Oare has to be taken in separatinG ~articles of shells from 

the ilmenite concentrate. The continuous detailed control 

of the ilmenite will be necessary in the future. 

J.1.J.2 The reducing aeent : 

ThNrreductants were taken into consideration in the study. 

Coconut shell charcoal is sufficiently ava:ilable but its 

prict~ !ms increased in such a way that it is necessary to 

loo!{ out for a cheaper material. In spite of this fact, 

the increase of utilization of coconut shells to produce 

charcoal in the country and p~rticula?-ly i!l the :!e:'lrei::t area. 

arotmd the pla.r..t site, is very urgent. The actual price of 

~.2,650/= per ton of coconut s..hell charcoal is rather hi,:;h 

(ref. CE"!I,Oii DAILY !;E';/S dtd. 9th .\pril, 1980) 3ltc~ ;,e::ce ~,r:. 

increased production is required. The production of tl:e 

coconut plantations is much hicher than the qua.11ti:;y or t:~e 

used shells to the charcoal production. The aver. produc

tion was 20,760 tons per year for 10 years from 1968 to 1977. 

The wood charcoal is cheaper in price but the a."1.ticipa.ted 

supply is inadequate. The State Timber Cor?or:.>.tion would be 

able to produce the major part of the charcoal de;.1and of the 

TSPli duri~ the implementation period of the !.lahaveli DeYc

lopn:cnt Pror;ra;mne. However, follovri.ne finalisation of this 

project the wood charcoal supply v1ould be problemat:.cd. 

The:refore, the production ·Jf cha"!'·~oal on a i::.::iall scale should 

be encouraged. The social benefits resultin~ fro~ increasin3 

employment in the rural sector developinz the charcoal indus

try could make an impol"tant contribution towards developinr, 

the rural econo:,1y with little capital costs a"ld without the 

use of any advanced technolom'• 

There nre eood brown coal types with a low ash content avail

able fro:n Indj.a arH1 anthracite coals from other countries, 

e.g. Vietnam. (See Appendix Ho. 2) 

3.1.3.3 Oxygen 

Oxygen ie required for openin~ the tapptine hole of the arc 

111 I 
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furnace. It iz pointed out in t!:.e study th:it Ceylor1 OxyGen 

Corp., \'!ill start opera.tin,:; a new plant, together with the 

existing plant by 1980. Thera are no indications that the 

pr_oposed plant will con'"'.!ence construction this year. It is 

quite uncertain tha. t the re will be an agreement .sir,ned in 

the near future. The ~SPL cannot ·oe based on such a va.:;ue 

oxyeen supply. Therefore, a decision should be ta'.ccn to 

complete the Pulmoddai Plant with its' o~n oxygen type air 

separator. The oxygen production facility co\.i.ld incorpor.J.te 

the added possibility of supplyiit:; the ;-;hole norther!1 area. 

of the country as well as neetins the der:ianc. of the Pulmocd::ii 

pla.'lt. 

This solution ccono:::izes only in the transportation coEts o~ 

the oxygen to t:-1e V3lue of concerr;i1:::; the TSPL, 248,464 tond:::; 

annually. 

Oxygen is a.lso required for the synthetic rutile process elabo

rated by U.S. Bureau o-;: Iiiines, Alba."ly (OR) which uses titaniun 

slag smelted froo doueEtic ilmenite concentrates. 

A short technical descri~tion of the o
2
type Air Separ~tor is 

t;iven in Appendix Ho. J. ·~he est:i.r:Jated price of one separator 

with a capacity of 50 normal cu.m. per hour (exclL<din[; buildini:; 

costs and costs of cylinders) ~ay be US$600 - 800 thousand. 

).1.J.4 Water supply : 

It is pointed out in the study based on inform~tion received 

from the Ilmenite Plant tlu.t the capacity of the sediuentation 

cum filterinc ditch established at the water intake site has a 

capacity of 10,89G cu.m. per day, so it can meet the total 

v1ater demand of the TSPL (1,848 cu.r:1. per day). This figure 

has to be provided from the start of the implementation activi

ties and it it is necessary a supplementary filterinc ditch 

has to be constructed. 

:Because of the larce vtater demand of the TSPL' s coolinc water 

system and the severe nater quality require~ents, the costs of 

the water treatment are rather hieh. It seer.is, thrit the 
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available d:ita concernin~ the water quality of the Yanoya 

river fron 1973 are extre:nely bad. Investigo.tinc the Heteo.ro

lor;ical Data of 1973, it could be ob~erved that the siinples 

collected sho·•:in:: a.."l inferior vmter quality, were ta'.cen in 

a short dry period.. Both the cods of the equipnent and 

cheoicals for the water treatraent ca::. be decreased si;:;nifi

cantly jf it is not necessary to take into account this 

inferior water quality durin3 the whole year. The total 

treatment •fi th its sophisticated pre>cess •:ould be needed 

only in periods \'!hen t~1c river µrod'l!ces badly poll.ited •:'-i.ter. 

Pa1·ticularly, the salt content 2..!".c ~e hardness are extre::ie

ly hi,;11 a.•1d have to be re-exa!lined. 

It must be re:ner:tbered t:1at a.:'ter the prepnration of tl:e ';>SPL 

study the Sta:;e II Ex:;>ru:sio:1 Sche::le o: t!:e u:;c;r'lci::::; pl'.'.:1t 

has been decided b~: the cr.:sc :.:a.'1.2.ge::.emt • This nevi ?lan: 

rer1uiree a larc;e qu'.l.'1.ti ty of v:a.ter. Therefore, a co::1plete 

VTater bale.nee for the present plant. the v;et ma.gr:.etic pl3.nt 

and the 'I'S.PL must be elaborated. Tlli balance !°'..'ls to pro

vide for a maxir.:un o:'.' \"lr!ter re-cycli."'16• 

3.1.3.5 Other che:-nicals; 

The costs of crei:iicals for the water treatment are esti:".'lated 

as US$ 76,000 a~nually. Cheoicals worth of us~ 38,000 

annually are to be purchased from alroad. The investica.tion 

of the water quality sup~lied from the Yanoya river and the 

continuous sa~plinG of the used fre!h ~ater could decrease 

the operatine cost of the y;a.ter treaxtment by about 

US$ 30,000 a..~nually. 

Equipr:ient and machines 

3.1.4.1 TechnoloGical e~uipment : 

I I I 

The equipr~ent list of the study has been investi3atod and it 

seer.ts to be suf:'.."icient for this sta&,e• The list han to be 

completed and elaborated in more de~ail during the period of 

the projectin;:; activity. 

.. ' 

I 
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There is a charcoal drier proposed in the equip&J.ent list \'Ii th 

a capacity of 5 tons per hour. Durinr; the factory visits it 

\"las noticed that in. the Drj· ;,~ill \'/US an installed drying kiln 

with a capacity of 20 tor15 per hour. This kiln had not been 

used except once or twice durine the la.st ten years. If it 

could be integrated, the expenses of a new drier could be 

cancelled. ~he Dry 1lill (ilmenite plant) is wo!'kin~ inter

mittently. If in the case of a."l extreuely lon;; rainy season 

the Ilnenite Plant had -:o m:e the stored dry beach sane! 

(15,000 to!".s) then it ·;roultl be able to run at the norr-.al 

capacity for about JS to 40 days Y:ithout additional dryin.";. 

160 Ox:n:en cyl.::..nd ers are proposed for the -:r::i.."!sport 11-'lc 

storage of the purc!".ased oxy:;cn. If t:te setti:!.:: up of n.E 

oxyeen plru:t at Pul~otlOai is dec:..detl on, t:ien t~is i:c;· ... ~2.!' 

be ca.'lcclled or al ternRtivcly t!'le c~·li!'idcrs ca:: be used fo1· 

the sale of the excess oxy.;en produced. 

The equipr.ient list of the study co~;iprises neither grincin~ 

mills (ball or rod ~ill) nor screens. In the case th3t the 

buyer asks for a grain size similar to that of the rutile, 

then grinding cquip~ent could be a necessity. This question 

should be evaluated after discussions vrit:t the possible 

customers. There are pisment producers w::o require the sl'-16 

in roclrn or coarse size grain to eliminate the losses during 

the Wlloadine and stora~e. 

The equipment list docs not include a ca.stinz machine ·;;hich 

is required to cast tte melted iron into 10 to 20 kg pigs. 

Therefore, the equipment list has to be completed \"i"i th one 

machine of a capacity of 5 to 7 tons per hour to cooplete 

the iron process. 

3.1.4.2 ?fon-technolor,ical e quip1:1ent 

The equipment list of the water trea";ment should be revised 

after the vtater quality of the Yanoya river has been inves

tigated. There is a real possibility to reduce the capitnl 

cost as well as the operatiil[; costs of the water supply. 

l 

I I I 
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The investment cost of the \•rater supply is t'.:e third hi:::;hed 

ite:n behind t:ie r,101 ti:-i.:; s~1op a:1u the sl:i.:; processin~ shop. 

The study cl'nsiders t~w prese::t po:::-t i'<'.cilities to be suf:::'i-

tons o:C ilne.1it e in cull: and 2, 000 t o;:s o:? 'ta::.:::eC:. ru tile ill 

April, 1980, sho·::ed that the up;::r:idin,:: o: the ship:';lc;1t :rn{ 

port f~oil~ties raust be aclrlcved be~ore or at th2 l~test 

duri!'.tt:; the i:-1pler:1entation oI t:1e Sta,;e II 3::pa."1.sioE '.Jc!:euc 

(the ~c~ ~l~cni~e pla~t). 

The ship:Je!'lt of 210,000 tons ru~r..u:.l ly, i.e. 

- Ilnenitc - 2)0,000 t 02':~: 

- Ruti=...e 20,0DO to~-:.~ 

- Zircon 20,0'.),; to:,f: 

- Total - 210,000 to::~ 
-===:..:== 

or 

After tl:e i:,1plenent..l"!:io:-, o~~ the 'I.'SFL alto,-:;eth"r 150,000 

ruu.ually • i.e. 

Tit an:!. u:.1 r,lai; 79,000 tons 

Pit; iron 31,000 tor.s 

Rutile 20,000 tonn 

Zircon 201000 tpns 

~obl 150,000 tons 
=====::= 

.L...,.,.,r 
""'"'"'"' .... 

cannot be c::irried out by the prcrncnt port a.:1cl tr:usportatio!1 

facilities ':lithout :probler:1s, '.:.'he lo:.din6 of the ships is 

inter:::·upted for r.lorothan 4 mo:itlls anc1 the unloadin.:; has not 

been solved yet. 

Hence, the c~tc~Eion of the jetty, the implc~cnta~ion of a 

hii:;h c:'lp~ci t~' elcv,\tor fo.stall€:d on one of the lni.:r;;es or 

I 
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the establishment of a protected port usable during the 

entire year oust rank as a high priority a~d an early deci

sion is esstintial one way or the other. 

Hydrolocicul investiGations are necessary for the decision 

to establish a port as to whether the braakr:~ter proposed 

will, or v:ill not disturb the replcnishnent of It.i along the 

b~ach. 

3.1.4.3 Spare parts ~ 

The consumption and costs of sp3.re parts are sho..-:!: ir. sevcr<Ll 

tables of the study {6-IV, 6-V, 10I, 12-II, 12-III, 12-IV) 

similarly the delivery of minte!':a.."lce ~ianu3.ls is r:!E'!!ltion.ed. 

It has been point ed. out in ".;he study th~t Sl) ,~:::-e p:l!'ts tad 

In cor.ipletion to the stt;dy it h..!ls to be e:.1rh~aized tha:: t!1e 

maintena'l.ce a.'1.d the supply of sr,-::i.re parts after the :!'irst t·::o 

years s-11.ould be prep3.red and carrL:d out thoro·.tt;hly. The 

assistance of the en~inee!'i:lg firn cot:ld be requested as well 

if necessary. 

The a~intenance manu3ls anc spare part lists have to be 

studied durin6 the i~plementation period anc completion by 

the engineerinc; firm hr.s to be requested if it is required. 

J.1.4.4 Lay-o~t , 

A tender has been invited by C!.ISC to enlar[;e or replace the 

present upgrading plant in Pulooddai vii th a capacity of 

150,000 tpy ilmenite (Stage II Expansion Scheme). 

There is no doubt that the TSPL cannot be started without an 

opera.tin~ upzradin~ plant of a capacity of 130,000 tpy as 

rninimwa. However, it must be also stresEed that the clcctro

furna.ces h:we to be placed uear the power station and the 132 

KV line has to be installad in a way that the 132/33 KV and 

the 33/11 KV transformer stations be in direct connection with 

the melting ahop. 

In reply to a concrete question of the \vriter it was pointed 

--·--
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out by the Chair:nan/i.:31"".a:;in,1 Director of Ceylon i.liner:il Sands 

Corporation, l'.:r. P.B.P. de Silva tnat t~e facilities of the 

Stage II Expansion Scheme are planned to be located in the 

area of the feed prep~r~tion plant about half a ~ile north-

W:!rds of the pre sent plant site. It was also pointed ou".; 

th:it the Sta;;e II Expansion Scher.ie will not disturb the p-:-o

poscd lay-out of the TSPL. However, i:f there are different 

decisions tal:cn recarc:.ing the site f:elccticn, a lay-out 

showil1c the ne\7 si tu1tion ha.s "!:o be sub::1i ttec1 to the o:r·ere:=-

of the '.i.'S?L to :.;i·•e hir.i the possitility fo!" rcr::Q.rb.:, o"::jcc-

tions or t:~e clabor::i.tion of a ne'.". lay-out. Ho:1ever, this 

last solution ·.-.culC. ta:e ti:::e and costs. 

Out pat 

SR sla;:; has a Ti0
2 

cont en-: of 80 - 85 percent. :..s it is well 

knoi::n, rutile a::cl leucoxcne are t;enerally insolublP. in :icid 

and cannot be used efficiently in the SR piG:Jent proct;ction. 

Thel"cfore, it is necessary to p!'ocess the ti t~'loferous 

ml.nerals in a v;ay that the upi;raded p!'oduct, in thif: cane -:;::e 

TS contains the ':'i0
2 

content as 'a.nasovi te'. Thin phase 

.'Contains substar.tia.lly the titaniu.':l values oricinally p:i:ese1:t 

in the feed material. Anas:vite is es~entially a stabilised 

variety of the hich tcaperature for~ of ~i3o5 • 

The CHR sla.::; shcuJ.cl have a minimum of 90 percent Ti02• As ii; 

hns been mentioned in subsection 3.1.3.1. the iopuritics 

A1
2
o
3

, J.tno, Cao a.'1d r.:t;O should be decreased to a minimum. 

First of all the CaO and i.!gO conter.t r.mst not surpass 

toGether 1.0-1.5 percent, when applyinc fluid bed chlorina

tion, ~echnolo;;y because there is a risk th::tt the non-Ti02 
impurities would lead to high boilinr; chlorides which would 

condense and deposit in the chlorination exit ductincs, etc., 

leadin; to a. rcztriction in operation and possibly necessi

tate frequent cleaning. The fit;urc of these impuri tic!; is 
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to be dropped to the der.nz:ded ratio. The up_:rading techno

logy for ti1e ilmenite concentrate produced to the CHR slac 

process has to be :idjusted thorou,3hly (e •G• eli!',1ination of 

the shell rarticles). 

J.1.5.2 Pig iron 

The pig ir-on obtained as a by product of ·foe sl;:ig production 

ca.'l be m:ed both :for the steel productio.::;. and t:ie fo1mdt-/ 

indu~try. The steel industry needs a raw oateri;i.l ·::i t:1 a 

rel-'l.tively lor: c:U'bon content. 'i'herafore, the pi_,,; iron led 

directly into the electro furnaces of t'.'le Ste-1 Pl3.nt l:<!.s to 

be treated by o;~y,::en in t:ie !addle or in ~ sep:>..r:itc furnace. 

This tre:itrwnt ca..-i take place in the neltir..:; shop i!:i:::ec:i.:!tely 

after the tap:;>in3 or i:c .. the :-urnaces of the stecl~::o ~-"':: ~s 

vrell. ~!:e p~ . .; iro:1 cx1 be us cc as a b'.l:c:~ co::1;:J:J:1e:1: •:::..'.·:out 

any speci;il treat::1cnt • 

fol' cast iron the carbon content cokltl be hi.:-:ter t:mn in the 

pi,:; iron mentioned in t~e study. A carbonizir:; :n·oces!O c;:ould 

be a. solution to obtain a p:<:>ociuct com:.:a.nding a hicher price. 

Australian carbonizQd pi3 iron has a price of US$ 260-270 per 

metric ton FOB Hamburg. 

The expected phosphorous content of the pig iron seems to be 

fairly hit;h. 0.025 percent of P is re<"'._uested but 0.1 pe!'cent 

can be toler·ated as a r.iaxi::ium. An i."lvcsti:;atio:r.. iE rc~uired 

to determine where the ? content comes from a:1d then ucasurez 

have to be taken to reduce it to acceptable levels. ...\ppendi:~ 

No.4 shows the analysis data of several types of pi5 iron. 

The sulphur conte~: has to be in the ranee of 0.015 percent 

to 0.025 pe:::-cent, other•::ise the Mg demand for the dcsulphuri

zation will be too hich. The expected S content is $Uffi-· 

cient. 

The piG iron produced with the expected co~position is market

able as well, however~/ihe future the establishment of a 

found~y in Pulmodda.i should be investir,nted as a further stop 

of the development. 

,-
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The or~an~z~tion 

The proposed sche:::e of the flant Or.::;a.nisation after the 

start of the new t;.pgradinc ar:d '.:.'SPL taxes into account that 

the present managei:ient is mainly capable to meet t:1e require

Il!ents of the ne\'1 plant. Only the establishr.1ent of 

independa..."lt positions of the Production I~ana6er ar:.t:. Plaat 

Engineeri!1;"; i.:::m.ager are sugGested. The number of executive::: 

for the TSPL should be sufficient. lleasures are to be taken 

for the trc.i:-ii::i.g of this staff. Propos:;i.l s are po in"'.; ed Oi-1.t 

wider subsection ).2 .4 'TraininG', concerni!:t; this question. 

Supe!'visory a1d r.1ann._:erial staff 

Experience has sho·::n t;i::i.t in most csse~. it is not c,oo c'.if:..:'i-

cult to iF9le:?Jent a neY: p::-oject if it h:is a :;o;:d ::1'.ln2..ge·.:ent 

structure. Therefore• tne so;.irce an cl cost of ma::a.t;erial 

staff should be dete:..uined. The offerers have to define the 

requirer:!ents for the supervisory ,'\! .. :' :,:::-,:~seria.l pe:r·sor:.nel, so 

that they ca'l be recruited by ~he c.;.r.B.C. :.Ia.n.a.:;e:r.ent well i1: 

advance. The tioely provision of qualifieC. staff to u~m1i;e 

all the functions of ti:e pla.:1t is most ir..portant. The present 

staff managc::ient is hi:;hly qual1-ied anci capa.ble to riieP.t the 

require.:icnt s of the new plant as well. A short theoreti:::o.l 

training programr:ie concerninz the special proble:ns of the TS 

production could be useful. This question ·will be dealt .with 

in the sulJsection J.2.4 "'..:'raining•. 

Labour force : 

The nw:1ber of personnel for the proposed skilled maintenance 

team appc:ars to be insui'ficient due to the increased main

tenance proble::is in Pulmoddai. Therefore t!:e proposed nur.ibc'!" 

of welders, elcctriciarw and mechanics should be re-axaiained. 

During the pre-production phase the r1an•powe!' requirements 

occur mainly in conjunction with the prepar:ito1·J measures 

needed to start the operational phase. Thus some cpecialized 

mac!1ine opera.tors and some foremen have to be recruited in 

~-1 
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advance ·~o be trained a!1d also to atte11c1 to the construction 

of buil~in;s and. the instnll:.ition of equipment vrhich will be 

oper::-..tinc lnt~r. The qualifications am: skills required and 

shm·m in the stud.;· should be describec ~ed det::iilcd into 

cateGoricz of labour in order to provide a framcr;ork :lo!• 

recruitoent. 

Trainint; 

The 'i'SPL stuC:.:; proviccs a tr::>.ininc of one ao!1t:i for 15 

people i!'lclu:'in.:; metallurgists i?1 a ~:.:i..ctory of ti:c Sow:'..f t 

Union. AccordinG to the proposal, 3 !_)erso::s poss<!sdn3 a 

resp2ctive universit~· cle3ree should ":le cap::i.ble of acr:ui:-"Jin~ 

the -;rnowled;e for t~1c su.per-visio!1. 'i'hree per~o:1s s::1ou:c~ :,c 

should be skille~ fitters. 

The present hibo:.:.r ~o~.·cc to be tttil:LzeC. :or tne f:;:c~re ~ .~c-i: 

production is to tall::· untrained. Therefore, a thorou.:,1:2.y 

detail eel t!'ci n~-n.:; p::o:;::.'<:'.:.>:.ie s'.10ulc. be pre pnrod. ~i:.is P~'o

grar:u:1e should be lari:;er th<m th:xt proposed in the study. 

The trainin.:; of hro nn::dyti cal e:·~perts should be rcalizcc ir. 

a Hun~aric-..n Pl:;i.11t or Research Instit~1te. One part o-.: 
traininc costs co•ild be even·~t~ally covered by U!HDO. 

The tir:ie sc!r.eclule for the ir.1pleoentation of the TSPL v1ith a 

duration of 60 i:iOnths sce1:.s to be lo~ but tn.kinc into 

account that in 16 oonths after t:ic delivery of the first 

equip1;1ent, tv:o furnaces vrill st:::.rt this tine schedule can be 

accepted. If builcb.:.; conntructior. cot.;ld be carried out in 

a shorter ti;.iO thsn the st::irt of the first fl.i.rirncc could be 

cone id cred e::...rliel'• Tho -~ime schedule requires clor;e co-op

eration bct\"1ccm the contractor of the civil \'10rks nr.d build

incs on one side and o quipr.lcn·i; suppl~.e:::·s ar.C: contr.:>.ctin,:; 

firms charcccl vii th the construction v1orks on the other. 

Any cleby or leek of. :;;chcdulin,:; in rc::::pcct o-Z any Flspcct 

V!Ould incv:t tahly delay the r.tart of pro due.ti on. 

---
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A project ir:iplerae.!ltation r.iannr,cuent is to be set up as soon 

as possible to expedite the iople~entation. The location of 

one or t\•:o merabers of the implerJentation oanacer.·wnt tea.":! at 

the offe~ers' (En~ineerin~ firm) head q:rnrters for a one 

month period \-:ould be co!:ducive to co-operation fo?" the 

iaple::ientation activity. 

The main critical sta.:;es du::-in,:; "!;he inpleoenta".;ion ph~se are 

t:1e testins of equ:..pment, trial production and co::.missionir;; 

of the plant. There:'.:ore the trainins of the pla.'lt pen;on.1el 

and the supervisory staff h::i.s to be co;:ipleteC. by this t:'..:::e. 

The initial time schedu:!.e should be rcvievied fro::: tir.::e to 

ti:ne in the course of project i:.1ple1:ent'l."'.:io!1 and :_1ra7_-,'J.t::.c 

adjustcen~s ~~de if necessary. 

The man power and su:'.)ervi sory st2.C:f of the first t\·:o 

furnaces cn.'1 be used to ta:-:e p:1rt in t!1e tr::'.~ni:,_:: of the ne:C"; 

unit's labour as aavisors. 

3.4 COl.:PU'L\?IOifS, cx::,CL'LA':'IO::s 
The necessitJ to check each co~putation a.~d ite~ of the 

study was not pursued heed.use of tr.e ehort tir.le duratio!1 a!ld 

unavailabilit~· of comparative fic;i:.res in Pull':loddai. There

r8¥}¥11e r.1ost important items have been investi;;ated partly 

on the basis of data obtained from cr.:sc and partly on t:1e 

basis of data av::dlable fror:i the v:orld :na:'.'ket. 

Fixed assets : 

A detailed breakdown of the equiprJed is not given in the 

study. Therefore, findin:;s concernin.; the tot -:?.l investment 

sum can only be rou:;hly estir.1ated. 

The unit ficures for most of the importa."lt en:;ineerin3 and 

construction activities are based on world prices and will 

mo ct probably be lower in Sri Lanka. The tender for the 

civil encineerin3 and buildin.; activities should be invited 

and evalnatoc vli '~h the a.ssic-tance of the en.;;ineerin~ firn 

(or main con-tractor) of the ~SPR. 

I 
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The followir:.:; ite:·:s of the fixed assets can be decrear:cd or 

some of theu caa be totally car.celled on the basi.s of the 

experiences in the p!'esent pla'1.t. 

01 Terrain correction 

02 Road net-.·:o::.~k inside the fence 

03 Indu.strial wa~te -:::iter, rainwater 

04 Water supply 

The estii:1ated sun decrease cot:ld be approxir.Ftel~· US(; 500,000. 

The itei:l 24 'Cnstor::s dut:-t ch:ir.:;ef' 1 v.i.11 p:-:-ob:i.bly be lo·;rnr 

because of the t~ecreaseC::. custor.1 ch"i.r;;es Eir:.ce July, 1J79. 

Unfortunately, there is a \·:o::·ld-·::ice h:crease L1 equi;:oc::-: 

v;ill lead to hi.):er :":'..xed a~:::et s • 

ti:.iinc .:vl~e impleaen~ :!tion. 

Sales revcr:tte esti:::ate 

The estir.:nt.:icl price o~ liS:) 1.55 ~er r.ietric to:1 r0leitccl ".:o 

1 percent ~i02co!1tent at FOJ rate can be accepteci co!1cern

ing the SR sla_;; but the price of tl1e c:rn sl'>.'.; Y:ill be hig~w.r. 

The increase of: t!1e sle.;:: price in the next years' pc~iod 

ca!'!. be expected as v:ell. (See ;\ppcnciix !Io.6) 

The annual sales revenue of US$ 15.35 million is tlccerta;;;lc 

as a minimum. 

Oporatin.:; costs 

The lar.:;est i terns of the opera tine costs s.re as follor1s : 

a) Electric em:r~y US$ 2.5 L1illion annu:illy. This itc.-.1 v1ill be 

probably hi:;;her in the futu2·e because of the international 

and domestic power costs. There is only or,e poi::dbility to 

decrease this item, i.e. if the specific consumption can 1Jo 

reduced. ~;-rn technolo.:;y has to be follo\·1ed exactly ::md any 

was'.;e of tir.1e or heat cannot be tolerated. Produ.cinr; r.lore 

SR sl3C: the power consu.nption can be reduced wi thc.nt a si:;

nifictu1t dccrcn.se of the net profit. 

-
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b) Graphite electrodes lJS\~ 3.2 nillion ::t."111U!llly. This aJ.ount 

is proportional to t'.1e pov:er constu:tption a.:.10 it c:i.:1 be 

dec!'et>.scd r2·oducine; rn:d.:ily the more ener;:;y ::w.viD£; produr- c 

c) Ilnenitc concentrate 

Ti1e input price of ilneni te concentrate (USO 18.80 per 

metric ton) is over-cstit;:a"!:ed. AcceptinG the :'.:101 price of 

US$ 19.00 per oetric ton a dccucUon of US$ 0.20 per ton 

is too lo·.-.-. 'l'he actual lo.'.ldin.:.; cost excli:.di:i::.; ".;}:e lo!lC:.i?'l.:; 

loss~s arc hi..;her tlnn ?:;._30.no per ten (= 2,0 US$). Snbs-

ti tut in.; the correct fio:;u::-e i:1 the ca.lculatio:1 of "!;he ':'SPR 

the operatin::; costi:: per ton ClG sla.:: \·;ould be 10\·:e::-·ed by 

US$ 3.13 a!~C:. the codi:: of S:l. sla::; 'US!; 2.91. 

re:.:er::bered. 

d) The costs of t:i.e che::1icals for "!:!1e ·::'.:1.ter t!'e.:it::;e!l"~ C'.?...'1 be 

decre.'.lsed US(; 0.38 pc,r net:·:i.G o, .. ';i' Sl'· . .::;. 

Cash florr analysis 

The conclusions dra:;:n on. the results of t:1e Cash ?lovt 

Analysif:: in the study can be accepted as :follo~1s 

Tl.e return on the investment ~OI 11.62 per cent. 

The ..,.etm·n on e (luity ROE 10-09 p~r cant• 

Pinar.cial problems in the 7th to 9t?:. years of the opcretion 

may occur i:'.:' in the o:;race pc:doc! an appropri::i te :ftmd hcis 

not been raised. 

Net opt'rnt:i.nc profit for the nvernG<i of 10 years operation 

after attainin.:.; the full capacity, l!JSC 20.86 pe:c metric ton 

of sla~ (as a minimum). 

After invc::ti.";rt.tinc the ':'Sl'2 a look :1t the lon;~ run::;e 

development of the Pulmoddni Plant .is necessary (Me 

Appcnrlix llo.5). Several new proC:uc~s con be prodt:ccd and 

marketed after the cor.iplction of th tcchnolo ··.:i.cal proce:::is. 
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a} The s3.lu of ilr.1enite -:iill be only an insir;nific:mt item due 

to its sta~;na!:tt price followint; the processing of almost the 

tote.! prot~nced quantity to product of a higher value. 

b} The total quantity of rutile v:ill be sold z.nd th9 price \':ill 

be hi;:;hcr • 

c} One part of the prc<luced sla3 will nest p!·olJP.tlY. be P"'~occs~cd 

by chemical raet!10cis to synthetic rutile. The o!;her p:u-t i::: 

available for export. 

d} ·~he c:irect sale of ';i:e prod':.lced pie iron ;'iill dec:::-e?..se 01c t!:c 

lon.;-ra!:.:;e b3sif:: a:1d beneficiated products v:ill ce F'Odnccd 

fro::: it. 

of sever~l si~~lc caEtin~E. 

f) Usin~ tte induction fu:::'nace i~plc~enteci fer the treat~en~ of 

. . ( b . t' i· .. ) ~ 1 ' ' 'k pig iron car on:t.:m ion, eq,rn. iz<nio::: :rerro-a m:::t.niu:::r cB..:: 1ec 

procuced b~· feedinJ purch . .:,se'~ alt•:::iniu!:t scr:i.p to tl:e !:1el -tee: 

pi&: :;..con. ':'his alloy is der.w.ndcd by the steel indust!'Y i!1 

the :ao a:id BO~·' prcces::.es. ~ltese are used in lari:;e quanti';ies 

and the production at the ?ulcodc,?.i pb.:;.'c ~iepenc's on the 

resources of aluminium scrap. 

g) Zirt Jn will be sold i!1 three quo.Ii ties: sta~c~.o.rd f:l''?.c:.e, 

intermcch::lte .:;rade and premiur.1 .;rade. C:he price o.:' tl~e 

standard u·::•de cpality will not increase as significantly as 

the pr:Lce of the pre:niun grade product. It is well lmmm 

that 'the chcr.1ical leachi:i..:; in a dan3erous and oncrouu pro~esc 

vthich ~hould only be st'.lrted after precautionary :neasures. 

The purchasine of good technical l:noTT-hovr is iraportant. 

h) One po.rt of the standard Gr~de zircon can be processed in the 

sm.10 type of electrofurnaces as the sla.::; to produce fu::icd 

zir~onia and ferrosilicon, 

Tho price of the fused zi:.rcon~.a. is r.iore attractive than tho 

price of the zircon, 

1 
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i) The price of the ferrosilicon depends on the Si content. 

Thi:; qua..."l.ti ty o:f the possible prod1.wtion is proportional to 

the produced fused zirconia ~\!4d the quality of melted rtw1 

materials (pig iron, zircon, reducin~; ager:t). 

j) The sillimmi te x-id kyanite content of tl!e be Reh sand C3.:1 be 

k) 

. . one 
at a minimum1pcrcent. Pr?cessi:1c; more than 300,0~0 tons of 

sand annu;illy, produces 3, 000 tons of sillimani te v:hich c~ 

be stockpiled, melted to electro!!lullite or sold. ':'he prese:1t 

price of electromullite is about US:) 175 to TTS(; 220 per 

metric ton ciependir...c ll?O!l the quality. 

The monazite phase; from t~-ie \r!et r.iill \r.'ill be tre~ted :.:1 

future to pr•Jduce r:lre ee.rt!-:s. 

1) Annually 330,000 cu.~;1. of o;:y;:;en \·;o:.tJ.c be n,y-:-;i~_nble :0:· s'.1: e: 

in the case t:tg.'t the CorfJOr.1.tion's o·.-:n o::.:yzen scp· .. ~~:-ita~r- ·:.r:!;:: 

implencntcd in con_1cction vri t:i the '.:SPL. The s?.lcs revc::ue 

ca.n be estir;iatecl at about :s.1, 500,000. 

Recor:ir.rnntlations concernin.:; this sectio!1 h::.ve not bee:1 su:;-

mitteJ beco.use of the v;ide ran,::e of possibilities requiri!l.:_: 

decisions in this field. 

The purpose of this very short sunu:ia:-y is to e::iphasiz~ wh'_c}1 

measures ret1uire decisions to be taken i!'l. the next 15 - 20 

years. 

4. E V A L U .t.. T I 0 !I 

There arc of course an it1mense m.unbcr of problems and re <;ui

rement s in a."ly plant even in the most advanced s·~a~;e of 

devclor,, .. ~nt. It will there:f'orc be appreciated '.;hat in the 

TSPH there are also r.iany pojnts to consider. This bcin.:..: the 

case it is not intended to restrict the develop1.1ent, but 

rather to emphasize the efforts required. 

-
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The pro bl cos dealt i11 t.i1e previ ou~ se,. .ions \"!ill be su::~:rn.

rized in thiG section as follo\·rs : 

a) The start of the ':!:SPL c:lnnot be decid·Jd ?ti th out a covcrnmen

tal decisio11 concerni110 the ir::plementation of a "Rinc-r:mi:i" 

to Pulmoddai. 

b) Govern-:iental authorities have to take a decision •::!:otc1er t:1e 

power d~and of the TSPL c:r1 bP. calculate~ L~ the coun~r.:;'s 

pm·rer balance for the ye~rs after 1984 or tte ir.ipbr1c;-;.t3.tion 

o:f a stand-by 01· a st:oible po'.":er stntion of 20-25 :.;;·: C'-'.:::-ici ty 

is to be decided on. 

c) The Sta,:e II - Expn.ndon Scheae ha5 to be cc-ordi!i:J.ter: •::it'.1. 

the T~PR both i!'l ti:.~c sc::eciulin:: a!'lc. site selection. 

d.) Care h3.s to l:e t~:e.::1. for t!:1c OU,l)ply of cL:.:esti.c ciu:-ca'll, 

coconut shell ch<lrco::-..1 or i:.:pc1·teC a:1tl~aci te co:J.. 

e) To r;1e et t::tc ox.y ~en dEu'.\."ld of the 'i'SPL the e;:!J::i.nsion of the 

Ceylon Oxy~en Corpor~tion's p~oduction or th~ icple8entation 

of c.r.!.S.C's own oxy.:;en plant in Pul.t:ioc1.dni v:ill be neccssa::y. 

f) To cover the to-~al water de • .rr:i:i.J of the p!'esent plan"!;, the 

Sta.:;e II h'xp.'.l.nsion Scheme and the ?SPL, a vr,itcr balance i~ 

needed in •:1hich -~he caximur.1 benzf:i. t of v1ater rccycli;<.: i::i to 

be gaineci.. :Che rrar;te water may be used f'or the ir,0 i._;E.\t:'..011 

of the area's paddy fields. 

This \·1a.ter balance v1ill indicate vrhcther the present 1:::1.'~cr 

intake will need f!nlar:::;ir...:;. 

g) The p1°essnt port aJ1c] transportation facili tics in Pulr:1oddai 

are inadequ:J.te for an enlar[;ed production. 

The implementation of an up to cfate loadinc systcr.i haLJ to 

be decided 5.n any case. 

4 • 2 STRE:'.G'!':IS OP 'J'E:~ l'r10JI::CT 

The moat ir.1porta:-1t aC.vantaces of the project includinc those 

aGainst othor p:roce~.H cs arc a.s follows : 
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a) The indig.~nous resources o~ the count!'y are :i.v?.ilable in 

lar.:;c quantities a:lCl ca._'l be utilised i!'l a co:--..1peti tive and 

efficient v1ay. 

b) The p:::-cce~s is flexible and docs not produce a."ly solid, 

liquid or GasP.ous waste. ('."iaste dispos:U. 11ot needed). 

c) Dan;:;erous che::iicil. co:1pountls (e •G• chlori1:e, ~rdrochlor:::.c 

acid) need not be handled. 

d) ~he elect!'icnl load o:: tl-!c furnaces c:!n be dropr:ed in the 

e) The ma.in tec!L'lol0~ic2l •mi ts arc robustly co::ct~·t:.ctec< ~-d 

f) 

g) 

c::m \·;iths~and hard.er treat:.ler;:t. 

r. ~ •• v 

Sophistic'1teo. che;:,ic~'l 

distiL.ati.oE, etc.). 

h) Pend.in.::; a decision to proci:ce s~·:1t::etic r;.:.tile, the use of 

one part o:: the pror!u.ced sl:i~ blenci.ed ':1ith il::ieni~e co1:.cen

trate carJ. be taken in·~o consider:>.;;io!t. 

i) The fac'.;ory in Puh1oddo.i can be enl:ir.-:;ecl to ru:. i::'!I10rta.'.·.t 

chemical and metalllc:>,::ical es::abliahr.ient usi:1,:; inci.ic.enons 

by-products and v;astes to procuce further ma:r!,et3~,1e product:::. 

4.3 g__mwr~usrm: 

The TSPL implemented in Pulmoddai v:ith a capacity of 80,000 

tpy 'l'S (r.iinimum 50,000 ~PY) '.'Jill be n profitable e=-:tension 

tp the p!'csent pla.1t bein,:; caplible of processinc '.;110 ilmenite 

produced by the decided 8tage II l:.'x?ansion Scheme as v:cll. 

The ~SPL will be mor-e adv:,,;-1 tar;eous bccm:so an incrc'.?.r:e in 

the sb.;:; price fol lo\·; in.:; t ~ic v1o:r.ld price of ru tile Ca11 be 

cxpectP.d in tho future. 

The plant \"rill promote the national economy not only direct

ly producinG cor.1petitive goods, but also indirectly utilizinc: 

I I I 

1 
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scvc1•al indi:::;cnous r.1"1 terials a'.1d serv.~ces. The TSPL will be 

one of the best po..-;er coneur:rnrs oZ the national pov1er systcri 

becmwc of its flexibility ccncernins loadi~, the po\·;er 

factor of the electric arc furmi.ccs, and. its 24 hour opera

tion. The product list of the plant c~~ also diversified in 

the fu-:ure thus en.nurins flexitility. 

Co-operatiitJ r;i th thu c!'Jr:t ainer C:'.l'GO ;crvice ( Coloobo -

Felixstone - IhrJburG - Rot terdnm) of t;ic Cc:;lon Shir;. pin.:; 

Corpor2..tion, a fully containeri1ed tra.11~port:itio11 of bn.c_:.:;ec 

proC.ucts ca:.1 be ~cali~cd -:o &:rope. This .sc:~vice cn:1 '!.:;~ 

enlar;;ed to J::J.p:i.n as \"fell in t:1c future. 

Estatlishinr; a_protected ::-o:~t :i·:C: decl:!::'.'i.':_: ".;!:e :;iJ.:1.::-,t are<i 

to 1)<: a ":::'re: ?!"C.6.e Zor:."" • Pt'.L.:odC.ai c:n;ld be a :w·:1 :i..::c.::;;:-

trial ceL trc of t:":? CO'.<!: try. 

the first sta;;c and electrom:iel tinz in the second s'.::::.:::;e) 

should be re-e:::'!;'.1i:1ed ~tcr '.;he L1ple::ic:1t:i~io;. of the -f:5.r:::-: 

t.-10 furnace:::. Probably a new investL:.'1tio!'l v.'ill supply 

better results than t:1ose in the study. The :r·eductio:1 o: the 

demand of poweJJ craphi te electrodes, coolins ·:1<:.ter a:-1C: the 

increase o:!: the plant capacity c<:n be e::-:pected in the posi

tive ca.se. 

5. R E C 0 I.1 I.'. E D D A T I 0 Ir S 

It V1ill be appreciated tha -~ the recom.iendations v::lich folJ.ov: 

in this report a.re based on -the 'Fil:Dil:GS' ancl discussionr: 

conducted v:i th several persons concerned v:i th the upg'.l'.'adinc: 

of Hi1! sands ami rnnnin~ the present p12.nt in Pul:.1od(.ai. 

Should the p-oject be approved t~c follonin~ are the recon

menc.l:iti ons ': 

RECO:.::..:E~ID.\. TIO:~ I.!2.!.1 

Assurin~ a compatible supply for tho power demand of the 

TSFL. 

I I I 
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It is reco:.-i.'ilended that 

a) An ur.:;ent decision be ta~:en to erect the 132 k'l 'HinG-::~in' 

Trinco'-lalee - Pulr:10Jdai - Color:ibo/.Jaffna. line as soon as 

possible and 

b' An urcent decision be ta:~en to net up a Liesel operated 

stand-by powe:c station of 20 - 25 !:!,"[ in Pulooci.dai 

or 

c) A ther1:ial po¥;er station of 20 - 25 !.:':: be constr:.:cted in 

fulr:1oc'idai and inde.::;r:ited to the n;itio:~al ;:;rid 

or 

5. 2 RECO:.~ .-:;. :ll SIOi; i:O. 2 

ssary to pro(:uce hi;:1 grade sl:.c;. 

a) Provision be oade to rer:iove all particles o:: £hells du::-in3 

the up;;radinz 9perations fro::: the 

b) Provision be ma.de to decrease -:he Zr02content of ·~he 

ilmenite concen-:ratc. 

RECO:~.:::;:.:mTIOlf HO.) 

Assure tl1e avaib1:1ility of the long lo?\.; ran::;e supply o:: 

reductants for the ~S production. 

It is rccor.;.Jended that : 

a) The production of coconut ~hell charcoal be developed in 

pilot pl'1nt scale located in rural o.rcas. 

b) The production of wood charcoal ltsi!1£; vrortilless ;·:ood bo 

urced r.1ainly in forest areas. 

c) Tenders be invited to supply brown coal and anthro.c:i.te coal 

from abro::id (India, Vietn:.11.1). 

d) Teats be j_nitiatcd to produce chnrco~1l from f'<1ddy husk ruid 

-
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use it as a supler:1"ntary recluctn.nt. 

Setting up of e..~ oY.ygen pla:.:t in Pulraoddai. 

It is recor~~ae:iced that : 

The TSPL be cor:1pleted •ri th a:1 o:;:y.:::;en plant of a uini;:mr.1 out

put to ensure a.'1 adequate su;.Jply for the oxy;cn de:n!:.cl r1..!;c1 

possibly the G.e::·.and of the ;1crthcrn o.rca •u: r:ell. 

5. 5 RI;CO. ~ :::::-UA':'i.QJ.u:o. 5 
Investi.:;'.lt:'..on of the ·;rnter quality of tI1e Ye;.:10;,::! rive:.·. 

It is reco:.~:e;;.ded -~h:it 

b) The ~ater b3l~cce of the total pl3~t (incl. tte ne~ pl~~~s) 

be calculated. 

c) T.1.: process a.'ltl equi.p:-,te:-!.t of the ·:;n.ter tren:~:;ie:i.t be re-e:·:a-

mined on the basis of t!1e new ..-mter bala~ce and quali'~y C:·tta. 

d) The installed fil teri!"l{; ,.,-:_ the v;ater :'..ntal:c be 1.1:.i.de '.;o r:ork. 

5.6 RZCO::.:E::D;1.no:: :ro.6 

Install~tion of a castin~ machine for pig iron. 

It is rocor:uended that : 
.. 

The equipment list be co::ipleted ior ... ,asti11;:,; uachine of suffi-

cient capo.city to cast the tappet. pi~ iron into 10 kc. to 

20 k.:;. pi~s. 

Cor:iplctio:i of the shippir.;; facilities. 

It is recoi>~;icndccl tha~ : 

a) The equipmeirt for shipping be cnlar~ed. 

b) Eriuipmcnt for unloacling input materialo l)e installed. 

,,--
1 
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c) A decision be r:1a.de fo:.· the iuple:1ent:;ition o:f a r,rotected 

harbou.r usable durin; bot~: the aonsoon and the clry perious. 

Decision conce!'ni::~ a definitive la:,·-out i~!cludL-~_; ti1e 

pla."l.r ed mm plants. 

It is reco:1:.ie11clcd that 

a) A definitive la.:-o;.:.t be elabo:;.·:ited t:2-i.ic!1. iz:cL:c:cs ~;ot'.: tl:c 

nc•:1 '.fet Upgracli!'it; Plant :>.:'ld the '..:'SPL. 

b) '?he ir:ipleme:it n. ';io~ of t!lc 

planned in a \'!"'--S t!nt t?le propo:::;etl '.:.'SFL s:1oulr: b·~ ta::c':. in-

to col!cicler::!cion. 

c) 

propcz:il. 

?urther proce ~sin:; o::: pi.; iron -

It is reco1.;.:.1er..ded t:ut : 

a) The produced pi.; iron be c::~rbonized a>"id depilosphorized. in 

a late!' sta.:;e. 

b) An induction furn:ice be installed to carr~/ ou":: i;he n~.·o<'.~es

ting of tap:Jed liquid pi; iron. 

c) Establishment of a de carbonization step of t!1e pi1:; ir.:m be 

investicated for the distant future. 

d) The eato.blishr.1e11t of a :'oundry as a further step tobc 

inve sti.:;ated. 

5.10 

a) 

RECO .. : :::::DATIO:: r:o.10 

Elabor~1Uon of a detai.led '.;rainin.:; pro.:;ru.;.u;·.e -

It io rcc0:runcnded that : 

A detailed trainin;; p:ro.:;ra.:-.: ~e be prcp:lrcd for the supervi

sory staff and ckillcd labour (includin.c; tr:.inin~; rc<1uir0-

-
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ments, timinc, duration etc.). 

b) A request be sub;,1itted to mar:o to ~i ve assi:::ta.'1ce tor::!.rd s 

the prcpar:ition and arran:;er.ient of this tr:.ini11:; inclucin3 

the coveri1!_:; of one part of the tr~inini:; co~ts. 

R~co: :·:·~~:D.i.'.:.'IC HO. 11 

Preparation of ::iai!ltcnance \·:orks -

It is rscor:i:.1er.dcd tho.t 

a) The sup~Jly (procbction 'J.nc/or purch:lse) o:;:· <.:].1:·<; :::;:•.l"t~; a:."+.c:r 

the first t\';o yc:J.rs' period be prcp1r5ci tl0 orou::;.::ly • 

5.12 _R!;Co::.:If::n•ao~; 1:0.12 

Co-ordination a11d. supervision cf the p:::-oje ct sc::eC:~le -

It is reco;.ll:.ended that : 

a) The most critical activities durin,; different st:i.::es o-f: 

iLlpler:icnta.tion be hiz.!1-li,:;htcd ty t:1e o:'~erer (or e1::.;i:·teer

ing firm) to serve 2.s guidlines :or the rC"::;ul ·n· :r~v:'...e\·o anc~ 

periodic updatin; of the schedul~ as requirec. 

b) The project inplenontation r.1an:iccr.:1en'~ te.::.iIJ be set up ~u:; soon 

ns possible. 

c) One or tv10 rner.1ber s of the project ii:!plcraent a ti on to a:-.1 be 

assigned ruicl sent to the offerer's hefld quarters to co~.1r.1encc 

the co-operation of the :i.mplorncn tJ.tion activity. 

.!.'~ •·'··~·''·• .... -'-··· l•i j'~ : R··co·. ···n. r·i·ro·· ··o 1.J. 

Completion of equipment and review of fixecl a.sects -

It iu rocor.imcndcd that : 

l 
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a) Pccidons be n:ade co21cernin.:; 

A castin.:; no.chine, 

An inc~uction furnace ann 
An oxycen separ:>.tor, etc. 

A castinc i::achi:1e for c:istL:,; of "!;I!..:! pi.:; iron, ru: ir:l.u.c'~ion 

furnace for tree.tinG of the molten pie iron :'l~:cd an o::y ..:::en 

sep:nator to m.lpply oxy.;cr~ ncetled to the ta.;:-,;i1~::; o~ the sl:i.~. 

b) The i'ixcd assets be revicn :!ftcr rcco;::..·.c::ded steps have be·:;:-; 

taken. 

techn:'...cal ~~cpo~·t. 

~iie necessary infor:n:i.tion \::>.s :.:;iven by a.1:1. people co::st·l:;cd ir1 :-:::.c:: 

an 3.!:licable v:ay that it was ahn~ys a plee>.sure to discuss v:i.rious 

problens y:i th anybociy concerned. 

Their frie;-;dly a.tti tude ?..nC. i1.1r.1e::se p::itience h:we ;:J.:i.de r;:y vJOrk con-

siderably e~sier. 

The ti1n.nl:s are especb.lly exte::ided to : 

Ur. F.3.P. de Silva 

t.rr. K. Th::irmilin,:;:!:.1 

r.ir. P. Kathir£;ar:ianath9.Il 

L!r. T. s~thasiv::un 

Ur. A.A. Paul 

~r. t.c. do ?.:el 

?Jr. K.G. Dias 

J;rr. J.C. Kine 

r.rr. K.L. Little 

for their help and t:uicbnce. 

vr. 1brrach. 

II I 

Production En;ine er. 

Accounta.'1.t. 

Minin~ E!!gineer. 

Chic f Che:ois t • 

Assistant En.::;ineer (Zlectrical). 

Chief Clerk. 

U .ij. Expert fro:n f.ustr:ilia. 

U.H. Expert from A~nt:-alia. 

I I I 
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1960 1960 ' 1960 

Ti0
2 52.02 53.60 53.60 

Fe
2
o

3 22.48 21.77 22.45 

I'eO I 19.0G 20.45 20.05 

Total J0.5) 31.01 J1.16 Iron (:Fe) 

ZrO.., I·:il 0.19 o. i7 
<:. 

Si0
2 1.28 0.51 0.43 

Cr2o3 0.10 0.093 0.089 

:.:?'\O 0.?6 0.94 0.92 

v?o~ 0.26 
..... :> 

.U203 1.<o 0.51 0.4G 

?.IgO 1.02 1.JO 1.36 

Cao Tr. 

p o.02s o.02G 0.024 

s r.1,.., 
...-.- . o.c1h n.010 

·-
Total 

~iil Hil RE 

Ot1"1e~s 

~ 

CH;;;f,iICAL AlULYSIS D '•TA OF C .:.;. S. C. IL!.:I;HI'l':l:: 
co::c.:.:;:~~~~P ... ·~·l-· ::s • 

1960 1962 1962. 1963 1964 1970 

53.45 5J.21 53.11 54.46 53.60 54.11 

22.18. 22.88 22.J5 21 .15 22. 10 22.J2 

20.,~5 19 • .35 19.83 20.50 ::o.co 2C.J5 

31.23 31.02 3t.02 ;:1.03 J1.J5 31.31 

0.16 0.14 0.15 0.1'7 o.o.; 

0.52 0.52 0.62 0.7~ a.1p3 c.3~ 

0.091 a.on o.oo 0.09 0.01 

0.9) 0.71 0.79 0. '.J:"' IJ.93 o.si 
--

0.25 0.25 0. 1 [\ o.os 

o.!:,m a.Gs o.64 0.50 C.47 

1.46 o. :)i 0.91 1 •. ~.I) , • 23 

-
0.41 0.38 !'.il 

--
0.02". 0.002 0.002 1.01.) 0.03 0.01 
-

o.01G 0.03 0.01 '.J.o::: Tr. 

:;n :;;n 
-

I 1 I 

* ~:1~ ll..!lal.;..-tical :·;or!·:: ·;r~'\~ carried oe~ U~t di.·:; cr·e: .t ·. \1i:!·::1tic 

L!.::.s.c., Puln::iddn.i. 
O~/'J5/30. 
-/l;-::.. 

n :11 ro!'e·L~..:1 i:isti t~~t<~~. 

1W0/72 1975 

51.33 53.99 

19.63 22.21 

23.30 18.49 

31. 70 2J.79 

o.nr-i 0.57 

0.94 0.92 

J .10 0.097 . 
O.G') 0.79 

0.20 0. 1 S!l 

o •. T~ 1.07 

G. 77 0.51 

0.:; o. 15 -
0 .(Y'. 0.017 

o.o.~ 0.004 

0.053 

0.878 

Zaporoshye 

1$70 
~e~:cer 

53.21 

22.07 

20.50 

31.26 

o.s9 

0.10 

0.90 
.. 

0.20 

0.32 
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Appendix no. 7 

The Production at Fused Zireonia. 

Fused zirconia is used to produce high 0rade refractories. It 

is produced by sel tin:; o£ chenical .;rade zirconia or baddelayi te 

in the electric arc f'urnace. 

A lowe~:grade fused zirconia can be obtained by reduction meltinG 

of zircon with a reducinc; ~ent and iron. About one third o: 
the s102 content of the fed zircon \";ill be evapo:rised dll!'in:.; the 

mel tin.:; operati.Dn. The ca.in use tor f'u sed zirconia is in the 

ret::-act ories for the glass a:id the steel 1:-~d usttie e. 

To avoid the recr"JEtallization fro:-:1 r.ionoclinic to tetr::-.~or:::!l 

structure, 3-5 pc:::- ce;i '; of line or :.1?.,;;ne -i:. is :lci.ded. I:1 t!1ic 

way the crystal structu::::-e can be stc-.~ilize{ in a cucic :"oz-;1. 

T11e rael tin.:; point of ptu:-e zirconia is 2973K (2200°C). 

The main reactio:~s of the p:;'.'ocess are 

ZrSi0
4 
..... Zr02 + Si02 

Si02 + Fe + 20 • Pe Si + 200 

Si02 + 20 • Si + 2CO 

The roughly esti!:lated specific consuoption r:~ures are as follo~s: 

Output 

Zircon 

Pe borin~s, piciron 0.4 t 

Coke (charcoal) 1.4 t 
Graphite electrodes O.O) t to 0.05 t 

Power 

!used zirconia 

rerrosilicon 

5• 5 1iIWh to 6 I.IWh 

1.0 t 

0.5 t to 0.55 t 

,, 

-+ . 
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Appendix Mo. a 

c. M. s. c. Develon:nent Pror.ramue and the Country's Steel Industry 

AccordinJ to a statement of Pro:t. P.A. de Silva, Chairman, Ceylon 

Steel Corporation, in the 'Ceylon Daily liews' on 15th ~P..y, 1990, 

the new iron billet manui'acturin.; plant, 'built rd. th aiC' fro::1 the 

SoWi.et Union, r;ould need 60,000 tons per year of scrap once it 

reaches full producticm. UaLrin~ al.lovmnce f"or the tin1e needed for 

athini_·1.; full productien and the scrap th~t ~ottld be added to the 

stock in the future, "!;h.a screp available loc-~ll.7 •:1ould 1-.:..st oE!.1:1 

t'Yo-anci-a half ye "u·s • • 

•we need a £-!~?.l.l pl9nt pre:fernbly vrith an annu?.l capacit,iitl: 1on,Oc)O 

tons. :Ji.;t the 89::\llest steel plant avail:i:Cle i'or si:.1.~ h.is en 

annual ceri'.1.cit;-· o:.:' 3001 000 toi:s 1 , P:-o-Z. Silva s:~ic:. 

At the s1:ie ticie c.:s.s.~. export:: 40,000 to 60,0:::0 i:o;1s cf i::_;.:e .. ~:..'.;C 

annu3lly which conte,1ts 17,0GO ",;or.s to 25,;::>o tons o~ il"'O~ o:-:it"es 

bein;; equivalent to 12,000 tons to 13,600 ton:: of Io'e ra~t?.l. 

The ~SPL could cO'rer a r.1a~or part of the Steel Pl:J.nts iron re~~ltire

ment without any particular tleasure to be undertai:en by the Ceylon 

Steel Corporation. TS?L coulcl ensure )1,000 tons of i.'i~ iron 

L'lnually. This quruitity ca'! be increased b.r about 10 - 15 per cent 

if it is necessary a."ld an aC:equate price has bee.: a~reed. Suc!1 a 

solution \'!Ould save foreign cw-rency \-:o~th US~ 5. 6 to 6.oo mil:ions, 

tor the l?e metal and additionally the tra.'lSportz.~ion cos"; o-:' t:11s 

quantity v;ithout any particular investuont cost on the Ceylon Stool 

Corporation's part. 

~he TSPL could also solve the :terrosilioon supply of the steel 

industry in the distant future. 
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