CHAPTER 1

INTRODUCTION

South Aftica’s reserve base of platinum-group Mmetais (PGMs), with & metal content of 58 S0,
Is the largest In the workd {van Graan and Fourle, 19925, 1t 1z 87.% per cont of the warld's total
reverve hase (TABLE 300,

-~ Srlor W 1990, it is eatirated tat Tocel vonsumpifon of Sowth Africa’s PGMSs smounted o lass
st 1 per cont of whe total sales of unwrought metat (TABLE 3.2), B

The PGMs ate South Afen's second largest expost eamer In the minesals industry afier gotd,
In 1993, the value of totel PGM seles amounted to RS 182 million (98 per cent of this value Is
expuart sale) with gold exponts wt R23 239 mitllon (Minerals Buresy, 1994), The PGMs ace
vety Imporiant to the wotld In that they are used in many applications of modern day Hie,

The pladnumegroup clements are dividad in e perdodie wble scoording (6 their relotive
densidex into ® heavier category. consisting of plstinum, {ridium aad osmivm, amd & Hghter
group comprsing palladios, rhodium and cuthenfom,  Thelr excellent cutalytic qualites,
redisiance I cotrosion and chemlcal incrinass over a wide rango of temperatures wad high
meltlng points, make them simost Indispensable for & wide range of specislised applications,
Replacement by ntier metalg I aot common, but one member 01" the group may be subwstinted
for apather when they are attoyed, which funher enhances shels propertics. '

One of e Iatgest spplication for platinum s In outocwialysts which neuttalise harmfisl
emissions from motor vehieles, The ‘ocal autovatalyst manufacturers are also the Irgest group
of consumess henafictuting PGMs from primary production. “Thers ore two autocataly.t plants
In Sowth Africa, the Drst s stunted in Germiston and the sccond In Port Ellzabethy, neither of
which vonsume signlficent amovaig of primary PGM productlon,  ‘There 18 also a st
chemical Infustry which peoduces PGM chemlcals for commerclal use for both the Jocal and
Wvec«00s markets, ' '
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ABSTRACT

South Africa 1 the fargest primay producer of platinum-group metals (PGMs) In the wodd. 1tis
estimated that only 2,1 per cont ¢f the 153 711 kg of tofal sales for 1993 was beneficiated locally.
Polentl} value added foreign enchange earnings and employment opportunities, thetefore, are
heing sorfeited, :

This study ldemifies prospective sress of development in the major sectors of application of
- PGMs namely: antocataysts; chentical and allied irdustries; clecirical and electronles sectors;
- jewellery and colnage fabdcators.

The methodology of intensity of use (IOU 1s first discussec, This is followed by an analysls of

~ South Afdea’s producttort aud sales of PGMs. The body of the teport is an empirieat study of the

I0U ot platinum and palladinm to establish a world outlook it these metals in thelr spplications.

~ Finally, the more lucesuve of thew spplications are discussed in the Ught of South Afrjca’s
- porticipation and competitiveness in the world market,

The conclusions are firstly, that tha established autocatalyst indusicy has the best prospect for
grawth and expansion, Secondly, the ¢lestrlual application of piatinum In fuel cells has potenilal
depending o the level of governument fanding and support ft a R&D programme. The third
finding ls that the electronics and jawellery industdes hinve development potentlal on condition
that resistance 10 rmarket entry van be overcome by reduged public policy vosts, Possible
violatlon of GATT agreements may be avoides for these upplications by waorld fres Lrade
co-operatlom.
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peoduction of 720000 units In 1993 utilising the same munmufacturiog process as Johnson
Mattey will consume approximately 1 (80 kg of plainum md 216 kg of shodism, valeed ot
apfm:ximaely S8 million ut 1993 averape prives,

©OfF the tal 1,22 mitlion eutucatalytic units whicl will be peoduced localy in 1993, Degusss wit
vonteibute §9 per cent af the South Afrlcan sales. The country's totl eonsumpion of PGMs In
this industy for 1993 will smourt 10 spperoxmstely 1 230 kg of plarsum snd 366 Xp of
rhodium fram local pdmary g wction. This Is spproximately 2 per vert and § per ent of
Seuiths Afeiea‘s 993 plutinurm and thisainn sales respectively or 1.3 per cent of the country’s
tolal PGM sales of 153 711 kg for the sazae year. -

The entire production of catalytic converiers in the RSA 18 exposted. The ressons fur the s

) they cannot be used foexlly as Un Mwmmurmcpem polmmecmlgst.
rendering it useless,

tiy  and South Aﬁka‘smv@mnﬁhﬁﬂﬁmmmmmwmﬁmmmwm

Refineries, however, o set to market lead froe petrol 1a 199, aad valy then would the use of
autocatalysis ba Justified fn this countey.

There 18 30 achual cost beneflt In producing sotocaialys's In So_mh Afvics despite eing Close 10
the primary souce of PGMS, fmpoct costs of the cersmle monolits froes Furops and Japan
wutwelghs the advantage of tower transport coms of PGMs (o the sutocatalyst plant, The PGM:
are not evers obiained at & discount 10 word market prices team the local primary producers,

“The ondy Inseative te manufacture these uals fncally I3 the Phage VI tocal coment incentive fi
auto-manufsctute, lngoduced in 1949, using value 98 a tneasure of kacal content. ‘This replaced
Phases F10 V based ont miass o5 & measure of Tocal contert, The higher value relatve 1o mass of
these units atlows for more of & 18 rebate.

13



the use of the coramic monolith has bocome the dominent technotogy world wide, The
monelith Is o cylinder, nonmatiy of cleculkr or elliptical cross-section, Itls made from o porous
ceramic ealled cordierite, extruded into & fine honeycomb with wells 0,18 mm thick and
dontalning acound &0 holes per em®.  Both Johnson Matthey and Algorax Import thelr
aonoliths tsem Belgtun, Japan o Germeny.

A winhicoat (costing) of dluming s sdded 10 the substeste. Becruse of its high thermal stabilhy,
aluming withtands the harsh conditions present in the vehicle's exhaust sysiem, A peomter,
such as cerfum,  rare eartdy element, Is added to the waslieoat cresting an fregular surfsce. The
washicont increuses the surtace srex af tse monolith 1o approximately 30 000 m® after which &t
fe Mind In an oven, A costing of PGM solution is thea applied. formiog the sctive Iayer that
Jonverts the harmiul exhayst gases. The substeate is than fired for & secor. time,

The peoducion ofplmm-mdﬂmdtummlmmm for costlng the substrate it carriod vt In
South Africe. Jolmon Mutthey obtaing ity PGMs from Rustenburg Platinum, The sofution
 required for the migocgialyst 1s manufectu~J ot its plent in Geemiston, Dogussa pechases its

PGMs from Impala Fistloum and produces the PGMs soludon for Its utocatelysis In
Port Eljzaheth, - |

The Mnished asocatalyst s seld cliher to exbiaust manufacturers, or car manufaciurers win
wontvact exhuus manufscturers to produce the exmlytle vonvener within Scuthert Afeica, The

nutocntalyst 15 then mounted s & steinless steel cagister, in wiich form it becomes mae
sccurately deseribed a 8 catalytle converter,

The Johason Marhey plant, which opened on 26 March 1992, Is expectod to produce 8 1ozal of
SO0 units in 1993, Each unit contudns 1 (o 2g of piainum and 0.2 10 Odg of rhodiurm, an
spproximate preclous metel coatent value of 329 per vait (total $14.30 mitlion), ysing averoge
1993 wives, Total annual autooatalyst peoducion will consume approximaiely 78(kg of
o and 180kg of thodium from locel primary PGM production, by the Johnson Mathey
plant in South Africs,

Dujusia Sowh Africa (Pry) Lid, & 100 per cent subsidlary of Degussx AG, markets
autocatalysis on beliwif of Algomx who extablished 15 plamt In 1989, Algorsx’s expected

12



CHAPTER 4

AUTOCATALYSY INDUSTRY

Mator vehicles are ong of the wordd's largest sources drair-pxrllutian. emiting carbon monoxide
(0, hydrocarbos (HC) and oxkdes of nitregen NO,) which cause smog, seld rain and
vontribaite to the greenhouse effect In the carth's stmosphere, ‘THis vhapter deals with the South
Altican peoduction of antocatalysts, which flter out these haemful emissions, and is future
supnly to the world market.

3.1 Local Prodaction

‘There are two basie types of sitocatalyste. The older design is the vxidation calyst, which
oxidlses CO and HEC o carixen dloxide and water, It 18 fliied to the exhaust stream and usually
contains platinusa or patiadlum, or more commonly, 1 mixtuee of both.

Conversion of NO, by &n uxidation vatalyst, 1 limited, heace the Introduction of & so-called
uuec-sm::'masysl. The three-way catelyst converts <l thees major goscous poliutacis hy
stipping oxygen from the NO, and udng it fo oxidise the CO and HC. Rbwodiun is the
esseniinl elemnt which mmm e reduction of NOx to harmiess aftrogen. It ix for thds
reason, theretnre. that the majosity of tee-way catalyate contaln platlaum und chodium.
Palladlumithodinm sutocately<n sre glso poovuced, but ees effective only for smaller engines,
1200 ¢my™® copavity and less,

There e only two autncatalyst manufeeturers ia South A Jiea: Jolason Matthey {Piy) Lid in
Germisten and Algoiag (Py) 14d in Poct Ellzabetht, witich i» 50 per cent owned by Degussa AG
of Germany, and S( per cent owndd hy the Indusirial Developroent Corperation,

An gutocatelyst conxinis of tiree parts, subsirate, washooat, and platiauategroup clements

coatling. The substretd is a mechanival structure which suppods the other maiesials. Bwrly
aatoeatalysts used aluminn petios for the substrate, but Que 1o 1S Kigher geometric e wes

it



JABLE 3.2+ Stw}?vf” da"%gg 'S PI_A’I?NUM:GR()U_P METAL PRODUCTION, SALES AND EXPURTS.

SALES
- YEAR PRODUCTION Mass Vaiue (FOB) EXPORTS*
kg kg . R'O00 kg
1086 120 3@2 120433 2064 108 120 100
1987 r? ) 13017 3380507 136 800
T8R 31 %ﬁﬁ 130854 3813431 130 510
oMo | 133 137274 b 13&1 136 %00
T4ty 131913 135 841 S 164318 134210
1901 14 o1 31120 2692 11Y 139 4660
1492 132 ¥91 a7063 3877 841 - AT
13 176 167 51711 S 189 30y 1500 505

Noe: * Estimates excluding waste and scrap

0

Source:  Minerals Burcau of South Africs, 1994




- Smalt quantitles of plativum and palladium are recovered by Palckor: Minlog Company Lid a8
hy-pivducts of copper mining, Minor amounts of osmirdvium, o nanrally occwrdag minera] of
osmium and irldiurs, sre prduced mostly from the Kimberely reef in the Evander Goldflels of
the Witwatersrand Basln, :

Mililng uf are and fltation are canried out an mine premises 1o obialin & encentmte. Sicliing
of the concenitate Is varried out on most mines aceept for Pogletersust, Amandelbult and
Lebows Pladnum, The fioal separation from the smeited matte of the constiuent metals of the
- rRatiount-group, namely:  phainum, pellsdium, hodium, ruthenlum, fridivm and osmium, js
undertaken st refineries in Speings, Brakpan and Rusienburg. Nottham Pladnum, however, has
its preclous metalx matte tolf reflned by Heracus in Germaay, Impala Platioum also hed part of
fts precious metals matse toll refitod ire Russia Int the pest,

Thie Targest portion of South Aftican PGM seoduction 1s marketed o the basls of long-term
principel-1o-principel contractn. The principel: are usuatly automolile compenies. 1t is known
that RPM supplles Togota and Honda in Japan, Impela Blatioum supplies Genetal Motocs in the
USA und Westem Platinum supplies Mitsuhish! 1 Japan (Robinson, 1993: 19), Marketing
agents such a8 Johnson Matibey (RPM), Ayrton Meials (impala Platinam), Geratd Metals
(Nordismi, Mitsubishi (Northam) and Wesiern Metals Sales (Western Flatinum? also play an
important tule In securing swies for thelr vustomers (Barry andt Gdendeal, 1993 § - 163,

Prior 10 199 nearty il POM sales wers directed to the export matket (TABLE 3.2), Only fcom
1950 ditd local Industries begln te consume mors than 1,0 per cent of South Alrican sales. Since
1996, local asles began to Increase with the start of the autocaialyst Industry,

As there ato o wffical figures ef local consumption front lotel ssles of PGMy, expont figures in
TABLE 3.2 have had 10 be estimated.



The targest peodducing group Is Rustenbisrg Platinum Holdings Lid, which has the gontrolling.
intercst In Rusenburg Platinum Mines Lid (REM), REM uperates tree mines In the western
belt of the Bushveld Camplex viz.; Amandelbult, Rustenburg sad Unlos sections. Rustenburg
Platinunt Holdings Lid is also the mgjor share holder in Lebowa Fiatinum Mines Lid and
Putgleiersrust Platinums L, ‘The latier commenced produstion in mid 1993,

Impals Platinmem Ltd, the second 1acgest producer in the Bushweld Camplex, operates 3 mineq
vl Balokeng Notth, and Wildehesstfunteln Nonli and South, These nénes are all situated In
the former Republic of Buphutsatswand, ta the westem belt of the Bushveld Complex. Impela
. Fatinum Hoklings L also holds thie contrelling share in Berplats Tavestmonts 14d and
Myidna Lid. The mings belonging 0 twse companies, Crnendile River, Xemnedy's Vale and
Messing Plitinum Mines Lig, have been "mothhalied” a8 they sre uneconomical st preent
matsl pelies,

"Thie vilier important primary producer is Lo with its We der Piatinum, Kazoe und Eastern
Planum mines locawd eost of the tawn of Rustenburg, Jmpela Pistioum hs & 27 per vent
stike I cach of these mines,

Eusters Platinum Lid 1s sluated withun the bonder of the former Republic of Baphuthatswans, -
Al RPN, undarground opermtions take place oo both aldes of this former international houndary,
and production and sales raventie were s shared by both gountries,

Nonham Pistinum Ltd, Gold Flelds of South Africa’s only platioum mine, delivered it first
production Io Januacy 1993, It was expecied to reach full production by late-1993, but this has
heen delayed due to mining Effleuities exnetlcmd' 8 1 resait Of &t belng the deepest platioum
tine In the Bushveld Complex and the Introduction of new hydra-power techinology,

Mntng of the Merengky reel stars st 2 %X metres below sutfice with & temperature gradient
wice that of Witwaterstand gold mines at Nurtham Platinum L. Luwge quaniites of chilled
water are therefors requized with a mors efficlent veatllation system than in Witwatersrand gold
mines. Teething problems wils the new hydro-power sechnology used for daills, winches and
other aquipment have also boen experlenced, However, full production shwld be reachiod
during 1994 1f metat prices mprove and tecihing problems aro sorted out,



CHAPIER3

PRIMARY PLATINUM-GROUP METALS PRODUCTION
AND SALES

South Africas platinuns mines and the Stillvaler Mins In the USA ate toe oaly major primacy
producers of PGM« i the woeld, Most other Iarge producers rocaver the metals a8 8 by product
of nlvkel mining dn igneons Tayered sulies, The fargest of these ocesr & NorI'sk In northera
Stberin, Russta and at Swdbury In Ontardo, Canada.

South Africa end Russla dominie the world prodaction of PGMa (TABLE 303, 'With e
present declining sales of PGMs frony Rossla and if this countey®s ecomumic situation does not
begin to imoeove, South Africa could become e anly dumicsnt praducer of thes metals in the
wthy.

South African cutput Is dertved malnly from the Merensky Reof, with the remainder being

mined from ihe underlylag UG2 chromitlte seam and Platroe! tn the Pulgletsesrust areg. These
reeds socounted fue 84 per cont f the total world PGM production in 1992 (TABLE 3.15,

TABLE 3.1 - WORLD PLATINUM-GROUP METAL RESERVES AND PRODUCTION, 1992

RESERVE RASE . raonucmn
- COUNTRY
v o 'y % Rank kgt | % [Rek
Sm.lﬂiéﬂ'ica" S8 o am i 42 20 544 1]
1K} i 3
e IR ARIR IR
Bt " | L B
.oum- 103 14 . 4 | X .
TOTAL 6691 100 M1000 | w0

Sourees: Brmah Grologlea) Surve
i
e S Buieon s ot
Nufes: & !mlui.les PGMSMM&I

" HLT Afrge and Buphuthetawana
o S At s B
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Tt is the concept of life cycle phases and trkasmaterialisation that this study uses io establish an
watlock for the PGMs in the major sectors of consumption, Life cyele phtses are fentified in
these sectork from the 10U curves of piatinum and pelfadium. Potentisl growth areas can then
e fund and discussed in the South African context as {0 what can be dose to promote
manufactudog of PGM consuming peodusis. ' o



FIG. 2.1 - THEORETICAL LIFE CYCLE PATTERN: FIVE-PHASE MODEL

| PorsumplionPals.

FIG. 2.2 « THEOREYICAL TRANSMATERIALISATION PATTERN
Inieneltyofies

3




CHAPTER 2

THEORY OF INTENSITY OF USE

The basis of this study uses thie 10U of metals to establish areas of growth in the POM
manufecturing indusiry of South Africa. 1t s, therefore, pertinent to discuss the iheory and
trckground of FOU before using this methodology to analyse demand of PGMs,

Mulenbaum ¢1975) was the fest to intcoduce the concept of 10U for materials, He suggested
that 3 minerals 10U (consucaption of a mineral per GNP of 2 natlon} is related 1o per capita
GNP of o natlon showleg an invericd “U” shaped curve,

Subsecuent studies, by Mulenboum and other scademics in this field, stressed the lssue of
dematesialisation whers minerals sxperience s once off change never gone dirough before
(Waddel] and Lahys, 1948), All thesa studies support an Inverted “U" shaped IOU curve as a
function of GDP per capite. Howsver, the perspective remuing one of declining materia! trends
ralher thun cyclicel waves of incovatons with 'techmlnglcat change and discoveries of new
matedals such as ceramics and plastics. An sssumption was made that declining [OU was
hestuse of & shift in demand feom manufactucing to the loss matetizls infensive service sector In
1 Industristised covniries.

As vpposed 10 dematerialisadon, transmaterdalisatlon suggesis thet demand for minerals
experience phases in which older, lower quality maierials linked so mature fadustcies undergo
rephicernent perfodicaily by higher quallty or techinclogleally more appropdate materials.
Throughout Sme 8 serles of natural teplacement aycles in industrlsl development occurs
(Waddell and Labys, 1988). |

Humphreys (1982) identified § phases of growth and development in one cycle listed as
followsy Introductory, growth, mature, saturaton, and declining phases, representing g product
1ife oyele (FIQ. 2.1, Waddall and Labys (1988) proposed teguler product fife-cycles for o
sumiber of minereis over extended periods of tims (FIG. 2.:2). Tho dming und phases of thess
cyeles vary with the nanire of the peoducis or minerals selected Iing about tansmaterdalisadon.



manufecturing industry, and reseacch and development of new products for the domestic PGM
industry, - |

Protilems arose in the study due to the Jack of historien! dats, Demand statistics for platinum
and pelladium by various sppllcations were obtained dating back to when statistics wers first
published In 1975 and 1980 respectively by Johnson Marthey. Othier PGMS deimand statistics
are nol svailuble as for back as 1980, Cor-umption statistics of PGMs by the South African
“industcles ure strictly controtled 50 as tot 1o divulge nformation to compeung firms. The study
thereforc. restrictect only te platinun and paliadlum ' -

Thig report is divided Into U seetlons. The teory and background of 10U Iy discusved in
Chapier 2. Chapter 3 diseusses pritmary production of PGMs and sales strategles by the Souh
Aftican producers, Chapters 4 through o 7 Investigate the four majfor sectors of spplication for
platinum and palladium, In these chapters, Joen! manufacturing in applications for PGMs are
tliscussed followed by world demand in 1992 and 10U from 1975 1a order 10 ostablish outlooks
for these metals in specific sectors. Future prospeets for cach appiieation are then addressed
© pertalnlag to South Africn, Chapier 8 discusses the [lndings of the study in detall with emphasls
on the JOU of the meials Tollowad by the competitivanass of the more prospeciive applications.
A shors political comment is also waded & the end of this chapter. The fnal chapter ¢oncludes -
the findings of tha report in the lght of the best nrospects for davelopment of {oeat benaflclation
sectors for the country's primary PGM producion,

Statssies of demand for the PGMs, by secior, were obtgined from Johnson Matthey, The IMF
and the Commodity Research Unit provided statstics of GDP and world motor-ca produstion,
Buckground lnformation on the extansive tople of spplications for PGMs was exiracted from
Johnson Matthey, Mintek and Platioum Guild Imernstional publications,  Personal
commuzicatons wiih members of tiw industry both locally and In the United Kingdom were
i8¢ condueted.
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Mintek has also sttempted 10 promote platloum jewsliery manufacturing in the country by

developing platinum atloys and organising seminars and workshops for the local jewsllery

Industey with technica! ndvisers froun Plainom Guild Intemational. The Goveriment sholished
 the ad sulorem exvise diiky on Jewellery in 1990 to booss jewellery fabsication,

The local POM manufacturing industry hes consumed very litle of total primary production and
- has ooly begun to Increase sluce 19590 with the manufacture of autocatalysts In South Afries
CTABLE .13, ' -

The purpose of this stugy, therefors, is (o ldemify he most obvious areas where value may e
added to petary PGM production in South Africa for both local and expors markets, ‘Thls is
accomplished by investigating the four major areas of application {sutocaaiysts, chemicsl and
llied Industries, elecizicel and electronics, &nd jewellery and coinage). A study of the intensity
of use (consumption in kg per USA dollar GDP of the developed countrizs) of the metals in
these spplications over tae fust 17 years wus used (o identify areas of potential growth.

The timo series of the Intensity of use (IOU) for thess metals, as Investgated by Waddeit and
Labys (1988) In o number of different anterials, are used to determine & futuce outlook for ¢ach
applicadon. I the calculation of these JOU curves, the GDP of the devaloped countries, us
deftned by the IMF In constant 1985 prices, is used to establish real growth or decting,

Therz have been limlted attempts 16 premote 8 local mmufncmring industey In the PGM sector,
N studies, to the author’s knowledge, have over been ertempted to Identfy the problems that
tiave pravented growth in this specific sector. This project Is, therefore, justified in anempting
o determine potentlal geowth accas In South Afijva's PGM beneficiotion industty, The
gountry's econumy Is presenily struggling to come out of 4 recesslon amd palitical change has

~ brought sbout demand for affirmative action, Both employment epportunities and sdditioant
forelgn exchange carnlngs could be achloved by the development of sn Industry that
benefciates this country's searce, though unique endowment of these metals,

From the JOU curves, potendal growth in spplications for PGMs are identified and discussed to
estabilsh whather the future “*New South Africa® government, should play a tole In promoting a
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Thuse concerny consume very tittie of Soutls Aftica's primary PGM production gnd some 50 per
cent f their production is estimated to de expotted us the local market for their products s
smali. ' ' '

Locally, the chemtical and altied spplications Indusiry 18 kniows to be the second Targest
consumer of PGMs afier the sviocaialyst manufacturers. To obtaln an idea of the slre of
Jdemend for PGMs by this Jocal beneflciating industey, & sumber of assumptions have to be
made, 1t i estimatted, however, that tocal consumpiion of 1ot} sales of primary production
remalned static belaw 1 percent por to sutocatalyst mamufacturing in 1989 (TABLE 3.2), The
chemles! sod alffed industy Iy estimated to have consumed 1000 kg of PGMs in 1993,
Minerals Buresu ¢1994) tigures indicale that toral South African sales of PGMs resched
153 711 kg tn 1993 showing dw this loeal Tndfentey enly eonsumed approximetely 0.7 per cent
of this tofal,

Some of the major upplicatinns for these bereficialed products ae discussed below,
5.2.1 Ctomical applications
Petrolotm rofinlng

Pistinum is primusily used o5 9 catelyst in the reforming and Isomerization production of
high-octane, unleaded petrol and aromatic chemicals, Palladium and rhodlum we used in the
catlysis of far and polymer hydrogenation tesctions. thodium belng prominent in
bydroformulation reactions, Ruthenium and its complexes are usad In the reforming of natutel
gas, the production of dlesel fuel and the synthests of smmonis, Osmium is used s the
vanversion of lefing and the synihesls of ammonis,

Legistuion vs vehicle exhaust emissiuna, which became compulsory in the Eumpeant Unlon
from the heginning of 1993 snd is umdee discussion fn Southeast Asia, will Increzse the demand
for unfeaded pevol,  Belglum consimieted # Tage reformer in 1990 aud funher toereased
demand is expected in Europe and Southeast Asla ag reflnes ensuee sdoquate supplies of
unleuded fuel for eatatyst-oquiped vars,



CHAPTER 5

 CHEMICAL AND ALLIED APPLICATIONS -

3. Intoduction

Plailnuin-gruup metala are used {8 ¢ vest aumber of applicativas In chemical and related
"mlustrics due maluly (o thelr Camiytic properties and extremely high resfsiance T chemicat
uttack. Theso applications are divided Into 1wo Broad categordes. :

1y Chemical, which includes petroleum relining, nitric acid production asd medical uses,
Flatnumgroup metals aze used In these categories beomse of thelr catalytlc and
therspeutic chemical properties.

tity  Allied, which covers analytic Iahotatory appursius, glass procuction, pigmentc and
elecimpliting, Thele ¢, phication for hese purposes is due t the physical properties of
the PUMS ruch as telr exyeme high revistance to «hemival stiack snd very high
meltdng s, | '

In this chupter, discussion I8 confloed to petroleuns, chemicel, gless and dental applications, 88
vomprehensive statisics ere avallable only for these industries,

52 Looak Production xad Major Appllcutions

‘There are twe companled, simated in South Afilcs, suppling beneficiated PGM products to eml

uwwr Indusiries, They ore ax fullows: Julnson Matthey Seuwth Africs (Pty) Lid and POM

Chemivals tBty) Tad.  Johnson Matthey South Africa obtains teie pdmary POMs from
Rustenburg Platinum mines while PGM ¢Chemivals source thele primary metals from Impela
Flatinim mines,

et
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My Production van be inereased rodusing unit <. 15 Fram established capital investments,
{Beomomics of scate),

{ith Producers in ks dountry already have an esiblivhed souns of PGMs Jose to thel

placs of menufacture, (Security of supplys
() Elxed costs are alrendy covered by their present market shate. (Competitive),

“The entinated 2 196 hg of PGMS consumed hy the South Aftican masufochires amounts s only

28 per cont of the total Western World consumption of 87 401 kg {Coombes, 1M1 Figures

from the Mintealy Buresu (1994) show that total Sowh African PGM Jales amount to 153 711
43, The autocualyst indusicy slene. therefore, consumed ovdy 1.4 per centuf the countries total
sales.

South Afeica, therefors, holds only & small market share by world standards.  However,
expenslon jn the export mrket for Tocal wutocatalyst manufacturers could result from Iwo msin
Tacton,

[1}] Ex:mrt drive by ksl motor manufacturery 1o vountrdes whene auocatalysts are

iy A spresd of envinnaentsl legislation, to vther counteies In the watld, requicing
sutovatalysis for motor vehleles,

Alterngtvely, South Afriva ficeds 10 atteaed othier autovalalyst innnufecturess i the world
act:up plants in this countey, tn aoder to expand thls PGM beacliclating indusirs, This is only

~ puossibe If the cost of peoductivn In muct lower than elsewhere and a favouradle tax policy

improves sompetitiveness, This point Is discussed further in Chapier 8.1,



industry In the Jong term as Jmport Wrif on motor cus ars towered from thelr present 115 per
et ta 45 per cont by 2003,

Present investiguifons fta the Phase VI focentive schem ane under way, indilated by the

‘Minister of Tracke and Industey, Mr Derek Keys, This Incentive sheme will not be scrapped

untl 1997 (Smith, 1994; Pers Comm), Suggestiona have been made, however, 1o ¢ap the value

of platiouem and rhedium 8 $3600zt 1nd $1000/02s respoctively fec the rebateable excise duty

on the export eamings Trom autoestalysis. THIS will possitly ~vduce (e sebier, incrensing
cunts (taxl, and coutd effectively ralse the price of motor-cars in South Africe,

Eeomomies of scale are ulvo Important for e futwe of the Industry, Spesifications of an
sutocatalyst are sifferent for each model of car. Small procuction runs of sutocatalys; for one
focal mundat of oar will have & high uale Qost. A largs produetion mun of sulocatalyss for oo
urersess motor manuf  tures with & bigger masket for 4 different madel of cas, will have &
tower unlt cost, Therefore, the small South African motor industcy, by workd standards, will ba
sexs praliable than the expors mazket for the logs! astocutalyst menufacturers, '

Feom an expoet point of view, South Alrics s & promixing firurs In suppling sutccatalysts to
. Snuthenst Asla and Lain Americs where leghilation already soquires thedr ute in some of the
countcles In these résluns. Souh Roten, Mexico and Brazil ace some of tw liggest producers
of motor vehicls ot miore than 4 million unite produced In cach counwry dunag 1993
(Automotive News, 1093), These are groswing marke:s which slresdy pexduce nearly 4 mittion
veuivles In total at peosent, The demend for auntocatalysts jx these regions should be targeied by
South Africun supplics,

A tumber of fectocs give locel producers an advaniage.

[6)] Avtoestalytic manufacturing i3 oot 8 lahour Intenslve prosess and, therefore, will not
geln from a cheep Lbour force avallable in (hird world wounwien, Thiv mekes it
unlikely thet developlng counttiez will have & competitive advoniege.  (Caplinl
intensiva),



Piifadive consumpting in sutocatalyss is presently eotering & grovth phase. Tt will he used
- mare in conjunction with the 3 way platinam/rhodium autocatalyst as emisjon reguiations
Become smre stringent sud efforts are made fu raduce 1 -dcle enissions even furter,

43 Puturs R Souh Afticsn Production

e’ g eeofatesialysts has been introduced in South Africa theough the
suallai . ondewdad poael by FUS. Lentsaton, not yer Implemenied, restricting motor
et o iskons wiwkd be the noxt stap taken b posernment. following world trends.

Futire pauatitien for government in South Africs will be muore orientatod towards providing for
he socii neode of the underpeivileged o the countty eniers & new e s its politics. Keeplng
phoe witl workd enviroamental prolocdon brends sill possibly fall fato s sew social palicy slnce
at present the low income suburlw bave hugh levels of air polution,  Vehigie emission
legistation, Gierefire, voukl woll bocome & reslivy in South Aftlcs before the tum of the century,
heiping 1o imgwave tiving conditins amangst tie pacwer communites of U country.

When this Tegislatlon does vome aboul, present local production cspaclty of 2,1 million
autpcntatytie unlts will bo adequats oy supply bakh the domestc and expod marhets, Fcillties,
&t the fwat penducers in the country, cant supply an estinated local production of gver 200100
new passenger car hy 1998 snd export the surplus of 1.9 million sutocstslyile units at &afl
priduction levels, Funher incresses In otiput could be stialned I production shifts were
doubled thus ohviging the necessity for any caplitad expeniiure by the aubigaiadyst
nenulactusers, : :

‘Tiwe South African sutocstalyst industry Is peesantly peared for the sxport market s¢ & result of
the Phase VI local content fncentive scheme for the motor mmwfectarers, This could be
affocted, however, by wade sgreements with the world trade body, General Agreement an
Talffs und Teade (GATT). GATT hes recently applied pressiss on South Africy to reduce
il and incentive schemes o romols trade savngst crantries in twe world, Snihh (Pers
Commi oF Johnson Manthey, Sowth Africa, noted tat this will effect the mvotor manufectuting
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“The consutgrion of platiuum from smocatalysts I the Wesicen World will inccease from 40,6 t
i 1992 ta 60t by tho year 2000, Pallqﬂum demand from this industey wilt overtake platinum,
inereasing from 12.6¢ 1 1992 w 75 Uia the yonr 24K

The 10U of platiaum o pelisdium will thes eater & mature phsse 3 thels growih sates siow,
ending in 2030, The only growth will come foin the developing world, whits aew technology
in the industrial world enters the transport industry, Ewdssion control legistatlon In the
industsial countries becumes 100 severs for the Infernal combustion engine 0 meet,

The 10U of tese metals enters » saturated life cycle phuse shier 2010 snd & decline beging o
w001 e Aew tranenot tachinology, without the ise of sutoestatysts, becomes provalant,

THis tiroe seres will ocour assuming cheaper, more effective substimtes for platinum are not
found for wutocatalysts.

Motor comparies have often suggested the use of palladium a3 & substitote for platinum, It s
more Ukely thot palladium will be Increasingly use slong with platinum in sutocutalysts. The
foltowing factors rulo out ttal substitution of platinum by paliadhum,

M Platinam is far more resistant {0 polsoning by petrol conmminates, such a8 lead, thun
palladium, '

WD Crst savings, If any, achisved by vslng palisdium radier then plaivum will be
outwelghod by Targer smounty of pelisdium required fn tho wutocatalyst 1o
compongate for the luss of pladaue,

iy Should palladium demand rise significanily, South African producers could demand
g higher pice for palladium when supply becomes restricted (peltadium s &
hy-product of platinum mining). '

{ivl Atuxmgﬁ Russia 13 the world's largest suppliec of palladium, It Is expegicd that

production will decline in tho shwet t0 medium term dus primardly o dectining
ntekel autput ¢ the palladium s & by-peoduct of nickel minlag in Russia),

20



FlGi. 4.5 INTENSITY (F GSE FUR PLATINUM AND PALLADIUM: AUTOCATALYSTS
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Tn tsrder 1o esigblish a long 1erm outlook for the consumption of platinum and pelladium in the
auwcatalyst industry, & ttme series for the IOU of these metals i investigated (FIG. 4.5),

The fotlowing must slso be noted, -

iy Approximmiely 80 per cent of dxe world's annual cor production: and ssles are in the
developed countries, as deflined by the IMF (TABLE Al), and 5o the GDP in US doltars
of these countries is used 1o caleulate the 1OV of platinum in the sutocatalyst sector.

Gy Nearly sll the cars fitted with autocatalyss aee sold In the developed counteies where
present legislution requ!res thelr use, ' :

Plutlaum hae shown &n annual sversge growit of 5.1 pee ceat since 1975 fa lis 10U curve (FIG,
4.5), Peiteditm on the other hund has shown a decline of 7.2 per cent per anaum from 1680 to
1989 after which an snnus} average growth rate of 253 per ¢ ot Is calaulated from 1989 to
1992' .

This renewed growth In polladium bagan in 1989 when the platinum prlce te’ 1 ghove
$500Mzt, up from Ui previous years from 1981 fo 1986 when the price wae below $50KVozt.
Palladivm hes increasingly been used wiG platiaum since 1989, The first ansouncement of

~ imtentions 6 substitute platnum with petladium came &nm the Ford Motor Company in the
USAln 1988,

Of e 4 largest paseenger car manufactucing counties In che'\mﬂd. anly Jopan and Germany
have shiwan growih in production since 1574 at 43 and 3.6 per cent respectively (FIG. 4.6).

Howaver, the production of passenger cars in Japan fell 1n 1991 snd $992 ot 2.9-per cont each

FOOL OFf BYOTRRS.

Platinum wunsumption i3 presently in the growth phase of Humphreys {1982) proposed S.phuse
model for the autocatalyst industzy. 1tas estismated t have commenced In 1975 and Is expected
10 ead In the year 2000 at "Zern Emissiun Vehicles” appeas on the market staning in Califoraia,
USA. Platiaum consumption in the autocatalyst Idustry will grow a1 an annusl Average rate of
5 per cent unit the yeur 2000, '
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Cafifornia has the world's most stingent vehivle emission controls where 1 time table of
ncrensing controis has been established. By the year (998, two pet cent of motor vehicle saleg
in Califoraia are to be “Zero Emlsston Vetﬂcics“. Tullding up to 10 pee cent by the year 2003
(Ctmmhcq. 1992 403

The “Zero Emission Vehicles® could take the form of electric cars, possibly powsred by fuel
gelis. H this be the cose, then & fall in platinum consumption {5 not expected in this transfe of
tegnsportation mods, as fuel cells also use platinum as & catalysts in the generatlon of electriclty.
‘This 15 discussed farther, however, to Chapter 6.2.1,

“Tighter emission controls are expected to be enfurced in the EU countries by 1996 and witl
probably he cquivalent 10 the USA 1990 Clean Alr Act standarda (Coombes, 1992: 41).

The present economic recession tn thy world™s developed economics has not hed o sipnificant
elfect on the dse in demand for sutoeatuiysis, since «f this stage, the demand 1t Induced
primudly by government legistation. As legistation betomes more stringent and spreads ©
mote cauntrles, 50 demand for planum, thodism and palladium to manufacture an fncreasing
number of autocatalysis with larger foadings of the metals wiil Incesase, However, when en
accepinble standard of satb-poliution reguistions Is reached, the demund for these PGMs will
depersd an world car sales and concomitent giobal gconpmlc cyeles,

A 1otal of 3 per cent of Western Waorld demand for platlaum n 1992 was genersted by the
sulocetalyst industry (FIG, 4,13 Of this, the largest consumer wes Wesiern Eutope at 43 per
cent follawed by Nocth Anerica, 26 pec cent and Japan, 23 per cent (FIG, 4.2},

Palladiura is wsed (¢ a much lesser extent than platloum, anty 10 per cent (12,61 of ol
Western World dentand in 1992 (FIG. 4.3). North America consumed the Iargest pmpozﬂon of
{lds demand at 65 per cent (FIQ. 4.4),



3.2 World Dernsnd

Mandatary stringent suto-poltuton conirols we spreading throughout the world, All new cers
produced In the Earopean Unfon (EU) 28 from 1 January 1993 had to be Mued with
sulocatalysis, Outside the 12-natfon EU, Austris and Switzerland Introduced entlepollution
© standards In 1087, Hmway and Sweden followed sult n 1989, Other nations, including Japan,
Qanla, Austealis. Brazil, Hong Koag, Siagegore, Sonth Korea, Taiwasn, Chite and Mexico
tave afso passeda,.  pollution regulutions which require the fitting dfnuu\ekﬂym.

The leader in ant-poflution Segisiation is the USA whers It was Inidated by the 1970 Clean Alr
Aut, By 1975, the limits Imposed on emissions of CQ and HC became too severe for
mechanical techiniques wlone and oxidation catalysts were fitied 1 over 80 per cent of all new
cars, This set the stage for the uss of PGMS te control alr pollutor from motor vehicles,
Increasing amounts of platinum, rhodium and pefledium wifl be utiized by the sutomoblie
Industry to meet the goels of a cleaner wotld,

The world autocatulyst indusicy is prosestly expanding 10 meet futire governniont
cnvironmendal tsgisiation. Heracus, a precious meemls refining company in Gurmany, xugned a
Joint venture agreement with Russian precious metal supptier Almaz in June 1991 for the
production of autocatalyss at & new plent in Karlskoge, Sweden (Penson, 1903: 27). Alminz
will supbly the BGMs for the pl * which will have & production capecity of 2 miltion units wr

_ year by 1994, The plant wilf then vonsume spproximately 3 000 kg of platinunt and 600 kg of
thodium,

‘Theee are pians, by thig Joint venwre, to bulld a second facility in Germany and & Whird one In
Russin In 1he near future (Penson, 1993; 27

The USA's Clean Air Act of 1990, based on laws put jnta- effect fn Californin in 1989, requires
NOx ta be roducad by 60 per cent and HC by 38 por cent of present siandands betwesn 1994 and
1996. ‘The autocatalyst i3 also required o last 160000 miles, or ten years, twlce the current
timits, Tn 2004, If the Eaviconmental Protection Agency deelde it It noceusary, the lmlts may
be cut by a further 0 per o¢nt (Coombes, 1962: 39), :
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The objectives of Phase VI are 05 follows:

4 toinciease jocal contant by value from S5 por ém to 75 per cent by 1997,
i to reduce imports of agtomative compo tenis,

{iii) (0 save on fute,!g_n exchange,

gv) . 10 promots focel growth and attrzetve economies of scale for gomponent
' manufacrures, : - :

(v and 1o encoutage expons, .

Phase VI works by levying the car menufacturer wilh 2 40 per eant rebateabls excise duty based
on the wholesale price of the motor vehicle, Of this, 2.5 per cens is 8 non-refundabls fiscal duty
retained by the Recelver of Revenue. The remaining 37.5 per cent exelse duty Is rebaied at 50
cens of every 1 rand of local content (neluding exports) above 55 per cent by value of the
motor-gar, At 75 per cent Tocal content by value, the entlrs 37,8 per cont exclse duty is rebaied,
There are 3 catagoties which quallfy aslocal eonteat.

h Locally sourced components,

1y Muckeing, sdvertising aad overhiead costs,

ity .~ Exporteamings.

Autocatalysis fall into the hird caingory where the higher the export curnings a local oar
sanufaefurer steaing, the larger the return on 1% rebaleebly excise duty,

14



The expurt market Is inderad by twie mijor factors (Freach, 1993 Pers Comm).

W) Dutie of 3 w4 per cont are levied un these pmhms oy the Impumng coungies of
Eutope, <pan and the USA,

i} Competition from Internationsl corapanles, Julinson Matthey PLC, Englehand and
Degussa AG I very strong, making eniry 1 ﬂlest: matkets by local pnxludm very
difficult.

The FOU of platdnum in the glass Industry, fsctuming in tandem with woeld cconamic cycles, is
in a saturated phase of irs life cycle. Growth for this gpplicailon fs not expeviza in the futwe.
Asmore effivioat uses of platinunyehodium allaye ¢ocun g decking in the 10U for these metals
 inexpecied, ' :

Free and subsidised health schiemes in Europe and Japen have resulied in recem joctenses in
demzrd tor pallacium in dw dental sector. Even though base metals can br 9sed 4. chesp
subetitnies, deatists are becoming incressingly cautious abou® the effects of hase mewl denial
. 9ileys on tie health of their putionts.  Preclous metal ailoys aee, therefore, prefemred and the
gold-putladium alternative to the expensive high-gold wlloys have become auwe popular ducing
the present recession in fapan, :

The prospect of South Aftican companies masufacturing PGM dental aloys for expost 1s,
therefure, & vishle possibility.

542 Altlod spplicados

The local market for laboratory spperaius is not eapected t expand and Is presently very small.
Tt is, therelione, nor viahle to manufacture this equipment only for the domesil marker,

Evtahlivhed international companies. such 8¢ Jolinsan Matthey. already supply the world
market. A focal manuikmrer of POM laboratary equipment will have s compete with these
flrms,



Nitrogen fertilizer sales i South Afiica have fullent since [YR9 at n average annas! rate of 2,1
per cent{FIG, 860 Thisdecline ovcumred gea result of 3 main factors,

iy The removal of subsldies to the rcrulizexf muashtactarers has Incrossed the costs of
progucing fertilirers. - ' '

tin Frequent droughts during the decade of the 505 hs neganvely affected gpricultural
predustion,

iy - Farming hes heoome more scientifie and s % result the utifisation of fertilizers has
bagame muk. eificient,

Since 19K7, dectining world fuueral commudity prices and tising inflation in ty Swoth African
mining Industry have reduced profit margins. This has resulted in the more cfl_ident use of
taining eaplosives; in order to control csealating costs, ' '

However, an expanston of the mining and, possibly. the agricaltural industries in the developing
world, could see Incrensed demand for explosives und fectilizers with changlag political
Hfeplogies supporting froe macket economics, The supply of vatalytic geures s these indusiies
 tur developtg countries could, therefuore, expand. Nelghbouting African couniries are the first
clolee for this expezsion but polideal stabliity and sconcmic change i the region is necessaty
hatore the incecase in demand for catalyilc gauzes can occur.

The prospects of growth occuming In the locs! mansufacture of POM chemicale fir varkws
applications st present, 18 considered to be weoak, The lecal macket is vecy small and some 9§
per vent of produciion Is exparted.
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Growith In destand for emtz.tié'gaumi for the production of niric scid, is not expacied over the
© «haet term In the South Afican markee, Nitrie acld 15 used 1o manufacture nitrste, whichiis s
foadstink fae Tertilizers in the ugriculiural industey and explusives In the nining indusiry,

 FiG, 86+ NITROGEN FERTILIZER SALES IN THE REPUBLIC OF SOUTH AERICA. NAMBIA AND
THE INDEPENDENT NATIONAL MATES
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Souree: ‘_tiqt;z!teglauu. ACL 3621947, Dept of Agdeultural Economlcy and Markedng, 1983 -



i § ailiie

KU, 5.5« INTENSITY OF USE QF PALLADIUM: DENTAL

S M

L

1 Ll LJ ¥ Ll L4 L)
¥ oy oy T el e 113 L1 i (11 ] F [ Byt
ho Tt

Source: Table A4, pp. 87

%4 Puture foe South Aftican Production

Svombes (1996 evtimuted that duting 1994 e Western Woeld consumed approximately
49081 kg of platdoum, palledium and rhodium in the chemival, petrolcum, glass and Jental
sectors. The total South Afrlean share of 1000 kg In this world market will, therefore, only
amount to 2 per cent, '

54.1 Cheraloal appiications
Once the wortd has complered His refinery expansion pmjects © meet the warld's unleaded
petrel Gemands, futnre growil prospects for the supply of POM cutalysts to the peraleum

indusiry is limited, The next century will sce the decling of the petrol deiven moter vehicle and
4 rise In “zero embssion vehivies" whicly wifl keiy be in fis fotm of electle vehictes.
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FIG. 54« WESTERN WORLD PALLADIUM DEMAND, 1992

Cheeper base meia! elioys ean be wsed ns alternatives and, Merefore, & slow Jown in demand
eould b expacted If pelfaclum hocomes oo expenslvs even thewgh some of these allnys are
suspested of Raving adverse healtns imptications,

Toe Jaganess goveroment's heolth care scheme does aliow for e uwe af A arandard

goldpalisdtininaliver oy fo crowns and hridges. “Whls will, therefore, sustain growth Jn vids
sevtor for the shaat (o megium term,

2%



The consumption of platlnum in thie glass industry wili decling If o suitable substltute is found
e else If more efficlent use of the meral takes pisce. For exsmple, s could ocour if ceramic
 tushings were used, plated with 1 platinumvchodium alloy Instead of solid meral afioy buskings
inthe extrusion of glass fibre,

The 10U of platinum In the chemical indusiry declined by an annuet aversge of 5.3 par eent

Tee 199G and 1991, & sharp Inerease in demand for Iso-butylene occured In North Ametica which
18 & feedstack for methy! tertiary butyl ether (MTBE), Sines the 1990 Clean Al Act in the
{154, MTBE preklustion Increased, replacing lead as wn octane improver in petrol. Dudng 1990
and 1991, v new dehydengenation processes for producing is@butyleue fron butsne, based
on platinum gatalysts, were Introduced.

 The decline In the IOU of platinum in the chentical Tndustey of 5,3 per cont per ansum over the
Tast 17 years, indicates tint this piare witl continue unless new spplicstons are fovnd,

The dental sector, at 37 169 kg or 31 par cent of tolal comumption In 1992 (°Q, 54, Is
seconsd enly to the clectronies indusiry In the Western World demand for pallmflum, The
chemicel Industry only consumed 8 065 kg or 5 per cent of 1992°s toin! pellsdium demnnd.
These two Sectors” combiined offtake amounted 1o 26 peccent of wial Western World demand,

There has hean an average arausl growth of 3,1 per eent In the 10U of palisdiunt in the deatal
sector since 1980 (FIG. 8.5\ Sliver-palladium-gold slioys, contalning 29 per cent peiladium,
aro widkely used in Jopan, thus creatlng o sicedy demend, However a - rpe i - onand oceured
* In Germany 1n 1991, dué 10 o provision In the satlonal hacrsnce s 0t viteh geants free
dental treatment (o the unemployed. M Germans In the egst who lost their Jobs alker
unificealon snd the introduction of & mazket econonty in the eatter lerritories, wems glven free
treaiment under thess terms,



Industries has fucteated 1o some extent with the sconomle growth of the developed world since
1975 (FIG. .31

A vorelation coefficlent of 04 way calculated between the JOU of platnum In the glass
fndustry and the percentags change of GDP fof the developed countsiés in constant 1985 peices.
(FIG. 8.3). As their is & cormrelution between these variables, the 10U of platinum in this
industry cant he consided 1o bo In & satur- %1 stage, dependant to some estent on wotld
cconomic prowth eycles,

Fit. 3.3« INTENSITY OF USE FUR GLASS INDUSTRY VS DEVELOPED COUNTRIES ECONOMIC
GROWTH
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platinum Jemand in this industry will begin 0 siow and then decling as the last conversion
projecis reachicompletion,

G, 5.2« INTENSITY OF USE OF PLATINUM: CHEMICAL GLASS AND PETROLECM
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Changes in tecknologlonl mguirements brought about the short Uved Increass in the 10U of
platisum In the petromunt Industey Juo to-changes in world enviconmental legisiation, The JOU
wiil resume 1ty average 24 pec cant aanuel decting once sefinery requirements are met in the

mext 110 2 years. This decine will seceleraie in the nest century a8 the environmentally -

vunselons world moves away from petrol and dlesel driven veliicles,

The IOU of platinum In the gless industey had o negative 1.4 por cont annual growh rite from
1978 w0 1992, Since 1989, the conswnpion of platinum In the production of gloss fibny hes
futles @ significant 18,1 per ¢ent dus to the economic downtuen in the developed countries (FiG.
5. Demand for glass fibwe wsed mainly in the construction, recreatdonsl and electronics
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FIG, 5.0 - WESTERN WORLE PLATINUM DEMAND, 1992

- Chemigal DG iass
||

Over a 17 year period fiom 1975 to 1992, the TOU of platinum n the petroleum industry
devtined on average by 4.4 per cont cach year (FIG. 3.3, However, from 1985 10 1991, a
geowth rate of 42,9 per cent per snnum n the 10U of planum omuured before the decline
tesumed i 1992,

Duriug periody of Iow investment in new refining capucity, platinum demand falls since the
losses of mietal in use during reflalng ute very smail. The increase In the 10U of platinum from
1985 resulied from world Inceeases in new favestment for reflnlng capecity. In the developed
world, it was prompted by the conversion nf refineries wo praduce unleaded petrol, huwever, the
expangion in these countries has virtually heen completed and a fall of 25,1 per cent wos
recorded in 1992,

At present, the demand for reflneries to canvert o the producton of unlesded petrol ie taking
pirce In Southeast Asie. Latin America and even in South Africe. Tt is, therefore, expected that

29
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Johngon Matthey supplies this equipment to the South Afrivan glass Industey. The equipment Is
manufactured oversens and Is imported lato the couniry.

Pigmeats

A minor spplication of piatinum is ln the use of pigments and lusices mostly for pottery, tles
and glass. They sre generally used for decomtive colouting purposes and also form 2
constiluant of palng vsed fur motor-cars,

Johnson Matthey menufuctures these products far the tocsl and oversess markets a Its
Germiston plant, '

Hiectroplating

Paliadlum chioride and chodium "syrup" aes used for slectropiating In decorative, indusirial and
electeonie applicstions. These are prodeced by Johnton Matthey snd PGM Chemicals and
markeied both locuity and atuoad,

5.3 World Demnixd

Westem world demand o the chemlcal Industry for 1992 accounted for 5.6 pet eent of tomsl
platinum demand (FIG. 5.1, The giess and peteoleun indusiry accounted for 2,1 and L1 per
cent respectively. ‘These applications eombined consumed 12 908 kg or 10,8 per cent of total
Westorn World platlnum demand in 1992 (Coornbes, 1993),

The market for ualended petrol Is expected 10 Incrense with legisiation on vehicle exbaust

emisslons voming Into play In many paris of e world, New plent consteustion is expectad to
continue in Latin Americe and Sautherst Asta,

R



Cisplatin Is manufacturs hy SGM Chemleals, mostly for the sxport market,

- For diagnostic purposes, osmium tetroxide is used (o stain tissue samples sliowing detalied
examination with the use of aa electron micmseope. 16 can then be determined whether tamoues
are mulignant or henlgn, This substance is produced in fuid and erystailing form by both of th
previvusly mentioned mannfaeturers for the loval and overseas markets, -

Onmum js aleo used 1 the manufacturs of dougs for the tentment of arthritis,

In dentiszy, PGMs conj‘cr badness, strength and cocroston resisance wn destal alloys.

Palladiam, us 8 result of its relatively low price campared with that of gold or plaiaum, Is now
the mest favoured metal, Base-meial alloys, however, are used a3 chesper substitutes,

5.2.2 Allied ypplications

Laboralory sppRisios

Flatnum and pistinum alloys are wsed for 1, botstory apperatus dus 10 thelr exuemely high
resistance th chemical dorrosion,

Johnsen Matthey Suuth Africa {5 the only supplier of lsboratory ware which is Imported from
the parent company in the Unitedt Kingdom, :

Giaes production
A platinuavchodium alloy Is used 1o make bushings for the eitzus!ou of molten glexs in the
production of glass fitive and optical {lbres. No othar metal §s known 10 be able to withstand the

high teraperawres and severity of contlnuous operation,

Platnum alloys are also used for glass-melting tanks undi as stirrers and cructbles (o make high
quality optical and speciality lenses. :
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Locat demand for PGMs will increass due 10 South African oft contpanies® plans to produce
Tead fren peirol In 1995, At preseas there is R2 bitlion worth of relinery projects in progress to
meet the incrensing demand of fuel in the South Alrlcan petroleum industsy (Englnsesing News,
1993), The present expunsion of SASOL's ammonia plant which wilt feed the feruitiser and
explusives industes will ﬂso in¢rease platinun demand,

Bolls Johnson Matthey and PGM Chemicals mamufesture petrochemical and other chemical
catalysts for the lcat indusiry.

Nitle xcld peoduction

A mixtare of ulr aod ommonia, petsed over pre-bented platinumyrhodium catalyst gaures, is
oxidised to produce niisic scld which forms the basis fur the bulk of sgdenttural tnocgani
aluogenous fertilizer production as well as mining explostves. During the oxidstion process,
the platnunvriiodium geuze Tooses some 10 per cent of iis weight thraugh volattisation,
hawever, recavery through the use of a catchment sysiem ofpalladium gouzes retdeves upto 80
per cent o that which Is vapourised,

These platioumvihodium and palledium gatzes are recycled and 50 approximately S00 kg of
primery FGMs are consumed each year by the local fndusiry. Thils Industry I secand only to
the autocatalyst manufncturers in the consumption of platnum sad rhodiunt In South Afdes,

Johnson Maithey is the only producer of theso gauzes In South Africa and, therefore, has a
manopoly for tha supply of these producte,

Medical usos

Plutlnum, In the form of Cisplatin, 18 the most successful chemotherapeutic agent yat daveloped
for the treatment of cenaln (ypes of cancer anid In particulor that of the testes and ovardes.
Carboplatin is vne of the several second generation platinum compounds inveﬁﬁgéted foruse In
cancer chemothecapy for the treatment of Svarlan cancers and smailGell lung cancers.
Carboplatin has the advantnge of causing fewer 1oxde side effects.



South Africa does sot have the technalogy or skills at present » mamsfucture fuel enils,
Techmdugy and consumer derand :» preseatly situnted in Japsn, the USA and Europe. Skills
and technology van be dmponied in order @ Stark ¢ locel R&D programme and ulmutely
mamutactwring faciliies. Thete fs @ sub-Ssharan market waiting to be explolted. Many rural
settiementy in this cegkon ate cumamly withoot electricity. and huuld be teady to he exploited
exly niewt ventury, e preson exdess cleciricity capivity has been utilised,

Fant vells not only generate electrisity but alve hoat and water, These hypeoducts van be
utilised in many apptications such ax heating hoemes in cold climatie segions and providing
timited clean Jrinking water, -

The pratential for the country in this fleld of plainue application ts lﬁje. oven twugh Targe
ui gited utlugs are required, A Joval fued vell prajoct winld requine tis co-svration between ¢
platinum producer, to Supply the metsd and Eskom®s Co-0perativtt fo Sevetop o fuct cell, The
sk of failtwe shoskd be low since the techacluogy hex alresdy beensdtveloped, mostly by Jupan
wud the USA.  This technology vould be impocted by L Jocal jolit venwre, The pluimm
muld he supplied vn 8 Toan basls hytbcﬂmnummmm

Bl particy will henefll iF 1he oot proves sucgsesiul,  The platinum uplier will have
developed & new market 1 their metad, Eskom will have & poliiiia free means of genersting
electrivity for the ekt contury keeping pace with wirkd esvironmental trends, '

6.4.1 Bioctronics

South Afiica’s eloviomes indusiry it insignificant in stzo relative 1o Jeoan, the USA und
Germany. It iy geared 0 produce vnly speclalised components.  The eountry will Have
gampoete witl thess coumries in the mass manefacture of electronic compoaents iF it 1 golng to

sl any valuo Yo the country's primary PGM production,

Thhe corvent maket shase roflects the inabitity vf the linal electrunks indwstty (@ cumpete with

iherestof the weyld. Ttis, therefire, apparent thas present ecomwniv conditons du md allow foe

the expansion in the nuanufecture of eloctivaly wmpoaenty,  Factors such ax fiseal policies,
tatueal dusty and the ability w attoat invesunent will have 1o mprove 1o provide for i, atvin

49



© Tow Dige indopendent ek trh t gencrating Aystens exist in the soulbern Afidcan
shontinent. Pleuly, there is the pradominantly coaltired system 16 1he sonth eacompassing
Sruth Afeics, Namibia, Lesotho, Swaziland, Botswana and southera Mozsmbique, Secondly,
there % the peedominantly Iydropowered systemt to the north includng Zimbebwe, Zemtia,
Ziure, Anpla, ventral Morambsigque and Malawi. '

Since conl-fived elavtriclty is move expensive but nuwe reliable than hydee slectricity e it iy nit
auseopiihle to low rainfal! periods, plans (0 interavnect the twi systems are prosemly in
progeess, E

South Aftice's posk consumpion of electricty Is just over 23 (X megawats and, even mking
it govuunt @ reserve margin of gbout 35 per cent o vover maintenance st treakdorns,
Exkom sl Hng an excess cepanity of S000 megawatts,  Afchen, south of the equaier, tas a
combined excess copacity of 17 (0K megavatts (Engineering News, 1993),

Exlom ataelt, hos planned 1o provide electricity ta 1 mitiion homes hefore the year 2000. Attae
aame e, kel saiheites we expected 1 supply electricity o & funler 2 miilion dwellinge,
Bt even with this aejor expansion in lectrification, many rural areas will remata withour grid
electrieity. The coits of suppiing clectrivity 10 small remote sund comnnities by 4 regional
grid o conlfined power stations Is prohibitive, a8 well 8s caysing pollation to the atmasphere.
Other formy of clen, st effective energy ate, therefuce, requiead and e answe tu Ihis
revshien Is the fuel velt's safe chemival meany of gencrating clectricity.

- However, the preséat 11 (0 megawalt exvese cleetricity gensration capacity wil' have to be
wiilised to warrant furiher copital expeiiinure in electricity geaersGon in the fvea of fuel celis.

it the peegonimerciatisation phase of the development of fuel vells in Japea and the U'SA
peaves suceessfl, largo conmersialisalun siwe="1 hegin 1 the sevand half of his decade Inthe
develaped countries, 1 this evius arcurs, South Afica, which holds 88 per dent of the warkl's
POM roserves tvan Casn and Fourie 19921, and wesendy has no RED programme fir fiel
cells, witl ffeit aa oppostunity whick could he explolied adding much value (o the cotintriex
plalinum rewrees, '
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6.4 Putury For Scuth Adica s Fuol Colla snd Blectronics
$4.1 Puol colla

The Electriuity Supply Comertisaiun of South Aftiva (Eskam) peeseily holds & monopaly inthe -
gonerstion and wansmission of electdiity with @ Y8 per vent share of the maret, The
distribusion side of Egkotn's business, however, anfy holda 55 per cent of the market share, The
wther 45 percent of the dlsteibution mnrket Is held hy 452 different dintribotors imunicipallties,
hameland guthoe’ o, and Incal guvernmentst.

Exkom presenty plans to reduce the number of distritaitors to hetween 4 and 23 reglanad
eatities. ‘The reason for tis I8 e mke the provistun of electrieity more efficlent by Improving
the ecommies of scalo, Having & large sumber of disirbvators has reutted fn 3.8 willion urhan
Sousehold sl without elocteiity and 78 per vont of the populstios without powee {Financial
Mait, 9, ' : :
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FIG, 61« WESTERN WORLD PLATINUM FIC 6.2- PLATINUM DEMAND BY
DEMANDIWZ, ELECTRICAL REGION, 1W02: ELECTRICAL

FIG. 6.3 « WESTERI WORLD PALIADIUM Fiti 64+« PALLADIUM DEMAND BY
DEMAND, 1992 ELECTRICAL REGION, 194; ELECTRICAL
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snoym, ‘This will amount o spproximately 16,4 tonnes of platinum per annum. T sdditon, the
“tate of California requires 2 per cont of Jin vehicles In 1908 and 10 per cent by 2003 (0 have
1070 eml«!am Vehicley powered by tuet celfts and felled with hydrogen wouid qualify for
ks ¢atagory,

Current PAFC systems reiuire 4 grams of platinym per kilowat, with the PEM tuel cell
requiring much mwre, RIS expected, however, thet 350 sultigrams per kifowant might
eventual’y he achleved for the moce Hkely PEM technology for trensport.

A foel coll cae wonld need 20 kilowatts of power and consume 7 grams of platioum. I ol Ue
Califoraisn *Zere Emisslon Vehicles® required fn 2003 whete to st PEM Tuel cells, then the
platinum denuind In that yesr would be 878 kilnm

A totad of 17 tonnes of platlagm could, therefore, be consumed by Tl cefl appileations at the

jutn of the century. ‘This iuumalavmse 1&wme lneommpthmotphunum
from 1993 1 thx year 2000,

The 10U of palisdium has grown at 7.3 pet cont each yeur on average since 1986 (FIG. .5,
This was twought about by the rapid growth {n the Japenese elecironics industry. As of yet, the
subatliution of palledium by hase metals and silver hwis not yot tnapacted on the grwih of Tis
1)) A

1t i expocted that this growth will vontinue fni the next century 88 sew areas of epptivation in
cloctroniy equipment are found in our Jally lives,



Investments Ltd. Funds are are being suppled fur & RED programme which * - Jaducted
HVEIRens, '

6.3 World Demand

Wesiern World affiake for the elevtsonics and electrical indusicy during 1992 sccounted for 4,3
pet cent of platinum and 469 per cent of totel patledium demand in 1992 (FIG. 6.1 amd 5.2,
Fifty seven wns of palladium was used in the eloctronics indusity during 1992, Platimum
vonsumpon amounted 1o $,1 1 fir the same perind of which approximately & pee cent was used
-~ for w.new emerging application of electrical generation in fuel cellx.

North America and Japas are the Iacgest comsumers of platimum and paledium i the elec sical
and electrondes Industies (FIG. 8.2 and 640, North Ameries 15 the lrgest consumer of
piainin (33 per vonty while Japen consuriid the lurgest stiare of palladium (62 per con in this
seelor for 1992,

Tiwe 108 of platinum in the electrdval and electremivs industrier declined hy 444 per cent on
average coch year gince 1975 (FIG. 0.8, - rooent viorld recession in the developed wirld
has coniributed 1o the decline since 19% andt has reduced the offtaike of platioum und
rlmd!unvplaﬁm'm thermocouples used in ihe gliss, steel and semiconducior indusiries, The
stec] Industries of the Jeveloped wirld in pactivular hogan a slow-down In growth of metal
consumption since the mid-190°s (Lohant and THion. 19933 and this has generally contrihuted
tir the gradual decline In the use of thetmacouples.

The biggest potentiol growth ares for the 10U of platnum I8 n the appticadon «of fuel vells.
Present consurmpion fing until now renwined below 310 kg but s expatied to Indrease in e
recond half of the 10%0s ance commercialisaion of the PAFC is established. Japan will
hecome the largest consumer of slatinuny In this secton sisve this couniry iy in the mast
wivancad stage of production in fuel celis for commierelal yse. '

Aurther D Litde 1Beanctta, 19%4: 34) has suggested that by the year 2000 fuel celly could
govount fur § per o 1 of the aanual worldswide generation capacity or 4 100 megawalls per



Projects are underway to Jevelop fucl cell-powered velidcles oc tuel vell-batiery hybrids in
which the fuel cell is used to rechasge the bettery and provide unlimited range and cleas motive
power. Genersl Motor, Ballard Bower Systems, Lo Alamos National Laborstories and Daw
Chemlual ate heing sponsored by the US Depastatent of Encrgy 1 resenrch & proton exchaage
membrane {PEMy fuel vellbattery hyheid power source for a vehicle by 1997 {Platingen Guild
International, 1wy, -

The PEM tuel voll yses platinum as ¢ colalyst, costed o varbos slectrodes, The unit {s small,
* mbust and suitsbe fir mobile applications.  Units of up 0 10 KW lave s far been
minufactuesd for use in militery underwaler velicles and fir a0rospece spplications, A
hydrogen-fuclicd cer which incocporated & PEM fucl vell, was demonsirated in the USA in
191, Mz in Jepun hex dlso dovelopad 4 velicle using 2 platinumebased PEM fuel cell for ¢
veftvle, while exlensive fesearch programs are underwsy in Europe, Canads, Rossis and Brazil.

Fujt Blectrk Tn Jopas. tested & PAPC In the US Department of Borgy's project for & s
powetad by a fuel cell. The PARC hes reached commercialisadon In Japaa and the USA for
wa-lie genctetion of electrichty. Ttalvo uses platinum a8 a catelyst, conted on carbon clectondes,

Plutoum, therefire, van be seen W b & positive future a8 an casential compasient In the
doveloprient of fuel coelly for electic vehicles. The wee of suel cells will redece harmfs)
praissions and thus helps s peotect the eanh’s envisment.  However, costs srs suill prohdbitive
in U wee of el vells for propulsion hut dwese sall fall g8 commerchlisuion takes plave, snd
ecvmomes of scalke come ow play, Auther D Litke (Bennetis, 1994 351 suggests that cvsts
stk be raduced 1o SHX) per Kilawatt foe ndsile apptications ko be competitve,

An fncrease in 1he efficience of these fuel cells, with nwer loading of platioum per kilowa,
will alvy have 1o be achicved befre full commercialisation vceurs.  However, whih
vormerviatisation, the iigher velumes of produstion should affiet lower toeding o platinum
per el voll and prnerie Sgnificam demat ~alinum,.

The PEM fuel cell s fueseen to he the mast phvnising for tansport pumposes. Tt v presently
heing promoted by ¢ joind ventute frem Johnson Matiiey PLE and Johanngsburg Cansalidated



Soully Africa hias no local R&D programme for fuel vells, Curremly research work is helng
conducted on these clectrochenical pawer generatars only in the dmloped countties and so
 lweal consumption of PGMs 1a th-,sector is zevo,

- Hlectrde vehicles

Matoe veticles, one of the world's largest sources of it poliution, emit catbon awaaxide,
hydsscarbons sad nitrous oxides which cause smng. schd raln asd wdd 1o the greenhouse effect

~ uonthe eatth’s amusphece,

The Dutch government hes recently announced that it is to allow tocal buslnesses accelerated
© gepreciation on electde powersd company cars. This new scheme was devised to promots the
use of electric 2ars (The Sty Mutoring, 28 Januery 1993: 5).

In 1990, the Callfornlan Afr Resources Board set regulations that, by 1998, 2 per camt of
velicles In the state will have to meet the “zero emissions™ clmlﬁcaﬁnn. By the yeer 2003, 10

per cent of ull veliicles will have fo comply with the *zero emissions” classificarlon (Coonbies,
1992: 40),

The Jepanese Minisiry of Intermationsl Trade and Todustry (MUTT) has se¢ o farget of having
ahout 204000 domestle elegtrie cars In use by the year 2000, Toyota and Niscan have,
therefore, Juined forces 1o develop an electrls car {The Ster Motaring, 28 Janussy 1993: 55
Thers are, however, theee problems with eleetre cars using convertiona! bisttering,

) ‘Thotimetaken to racharge batierles 1z impracticat.

(i) The electeieity wsed to recharge W tar would be generated frony fussil Rl power
stutlons which are net "environmentully-friendiy”.

tiify These vehicles have & llmited tange pefive having to he reghurged,



Exhuust emissions from fuel cetls of pacticuiates and oxides of sulphir and nlteogen sre delow
204 grams per megawalt hour, These cmlsslﬁns feam gas, ot and coal fird power stations are
well above this Tevel. Ol snd conl fired powered stations alone emit greater than 3 kllosrams of
axides of sulphur per megawait bour (Coombies, 19917 ),

Production facilies have been established In Japan and the USA 1o mamufacture Phosphoric
Acid Fuel Cells (PAFC) 5o that trisle may he catied out, Most of thess ults In peoductios st
present, provide an sulput of between 25 kw and 200 kw., They are designed to generate power
wrud Beut for buildings and small communiiies, and are the closest to helns foliy commereialived
wat of ipmax{muely five different types of fuel cells. Theee of these five use platinam of
which the PAFC is one, A total of 157 PAFCS have been sclsedaled to vome ir » operation by

1994: 14in Western Europe, 19 1n North America god 124 In Japan (Coombas 1093, '

Cusis, huwever, are still very high and need to be reduced considerable. “Thess will falf a3
reseurch improves the efficiency of fuel celis, and with commereiatisation, economics of scale
are schicved.  According to Arther I Little of Internationsl Technology Consultanis {Hennetts,
1994:  35) power unit costs of $1500 per kilowant in current terms are noeded 1o be
- eompetitive, At pessent, vosts are da excess of 35 000 per Kllowatt for PARC techinology and
Qoasiderabls more fur PEM fuel cells.

The high cost per Kiiowalt 1s not u result of pisirym. Only 4 grams of glatinum It necded for
eacht kilowatt of the 10121 generating capacity of a fug) ceit system. Ifthe prlce of platinum was
$39%Vazt then the cost would only he $50/0zt per kilowstt. This is only 1 per cent of the jutal
cost of §5 000 per kilowatt,

It epjxuss the reason for the high prive of fucl eelts is ccontonles of seale. Insufficlent demand
means Ngh unit casia and this will only be reduced if demand Increases,

The main reason for fict cells oot schioving full commercinlisation 1s that they have ant yet

proved celiahility aver extended periods af tme. This eould b solved, hawever, with ressarch
amd development {R&ED).
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A dhodiunvplatioum alioy is used for thermocouples which ate vital o the glass asd Toundry
- Inlustry, notably sieal production, whers sevurale high lemperature fiessurement is critical,

Johnson Matthey South Africa (Pty) Ltd offers a full service on thermocouples including supply
und ceeyching scrap. The local market, howaver, 15 very small by wodd standards and so this
vonpany has & monopoly for shs servive in the domestle market,

" Both Jotnson Maniey and PGM Chemicals provide chemicals for lectmplating in electronic
devices and platnise anodes for slectrochemical proccesses.

The consumption of PGMs by local manufacturers of electrotde devices are insignificant by

wotld standards. ‘The two locad firins who provide PGMs for the electronics indusiey aw niot &t

}berty w divuige sctual figures, us it could giva away thelr competiive advantage. 1t can b

seid though, thet the smount of consumpdon of PGMs by the elecironics industry In South
* Africa Iy Joetuded in the 1 000 kg mentioned in Chupler 4.2,

6.2.1 Electrical spplications
Tiio fuel call

The fuel call is u power plant which generates efectricity by chemileatly combining hydrogen
and exypen to form sn clectrio current, heat and water. Fuel cells require 3 eatalyst, and whilst
“nvarlety of catalyde mmerials can be used, ne.ly alt fuel colls bt 5o Tar have used pladnuns
tecause of lts officlency and resistance to decay. These gencmmrs_ofelccuiclty wre one of the
st efficiont and “eaviconmentally-flendly™ forms of power generation known to man, and
are presently In g research aud develapment (R&D) stage.

Tresent fuel velis operale at greater than 1) par cent tiflclency in converdng chemical energy
into electelcal coergy. Advanced Tuel cell designs gee erpecind to reach 60 per cemt efficlency,
teduclng the emount of fuel consumed per unlt of clectrichy meoduced.  Convemions!
generetors oiler betwoen 25 and 40 per cent efficiency (Coombes, 1991: 41),

Ay



ELECTRONICS AND BLECTRICAL INDUSTRY

6.1 Lotcoduction

Demond figures published by Johnson Matthey do not distngaish between elecuical and
electronics sectors and are 2ll placed under the one heading of electdcal. In this chapier,
however, the various applications of plalsum ond pailadiuim 1o sach sector will be discussed

sequrataly.

The etectronlcs Industry I the slngle largest consumer of palladium and 1 <l & growing
indugtry, Demand for platinum In clectronlc applications is very much loss. However, an
emerging electriont zpplication for platinnm is in fuel celts whlch promises to be 4 potentalty
large consumer of platinum in the near future. '

6.2 Major. .. Mications and Local Production
6.2.1 Electronle applications

The warld's targest single use of pelladium or palisdluin-silver postes Is tn tha manufacture of
multi-layer ctramic capeciiors and, to a Tesser extent, hybrid integeated clrcults, These
electoonic componants ave not manufectured In South Atica to any large extent, and the focat
comsumption of palladium In this application is estimated to amottat t only 2 few grams.

Soath Afticen Micro-Electronic Systems (Pty) Limited (Sames) is the «nly producer of
integratad cireuits in the country. The Indusiriel Development Corporation of South Afdea
Limited has 2 30 per cont sharcholding in Sies. The romainder of the shares are held by the
major slectronics compartes of South Afiiea, who are also major consumers of the company’s
products, Samew, therefore, provides for a selected niche market snd oaly 8.4 per dent of
urnover is exported (ndustisl Development Carporation, 1992).
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As in the case of laboratory apparatus, It is not cost effective to manufacture glase flbre
bushings for a smefl domestic market. The international merket fs preseotly serviced by
established compendes, such as Johnson Maithey, overseas

The jovat pigment industry is dependent oa the heafih of she moros and bullding indusides for
growih, There is o expansion in the manufacturing of thess pigments in South Aftics at
present, suggesting that the market is well supplied.

An extensive marker research wiil have (o be conducted to establish a viehle ovorsens market
for Tocally produced plgments befors an export drive can be established. This will, however,
requite Fnanclal resources and inltatlve from Jocal companies and could well be & vieble
proposition with world economic grovl,

n



(i)  the primacy platnum producer would beneiit Trom profil sharing in the value added
~ pauduct offsetting the discount allowed for the supply of platimsm (o the jewelles,

v)  ‘eercused demand for platinum from érimary producess will be crested by the local
Jeweller,

) andthe country as ¢ whole will benelic from value adocd forsign exchange.

“The Tocat Ipiatinum jewellery miarket sho vs Jittle sign of growth 2¢ present, since piadnum
jewellery is not wed known to the public, and &0 very fow focal jewelers manufactore platinum
Jewellery, This, however, can easily te avercome through Joce! advertising campaigns by the
proposed joint venture. :

742 Colas
Before sanctiony were hnposed on South Africa in the 1980s, the Krugerrand gold coln,
tarketed by the Chamber of Mines subsidiary, Internatonal Gold Corporstion, proved o be 4

major success. World sanctions curtalled these sales and intilbited further inittntives from this
viganisetion.

‘The tme Is now tight for the return of South Afican Iavesiment coins to International markets,
The world peecious metals market came out of its hear run 1a Apsit 1993 and 2 persistent bull
- fmncket Js expeeted for of loast the mediumt term.

There are & aumber of factors (o consider In the minting of platioum and natisdium colns,

¢} - A gunrsntes on the physicel dellvesy of plstinum and patiadium,

{i) "Fly-wheel” borfawing costs mast bes kept low. The fly-whee! refers to the gmount of

- metel which will end up as scrap and i3 aquel to the amount used in the cof 1s, Itls nn
bowglit ousighi frut borrawed stnd Tater retuened after the colas are siruck,
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Further marketing campaigns by PGI Ix Ewope and North Amerlea will also bring shout

growth as these markas have not yet been explolted 0 Ue full. The 10U of platinum 1y the

jewelery sector has, therefore, expc:icmd 8 raneved yrowth phese sinee 1980, which ¢gn be
expected Wweoatinue into the naxt century.

South Africon podicers coukd do well if & Jolnt ventuss was set ug with Mintek and its newly
develeped technotogy to produce latinum jeweltery for the growing Asian marker, Sequrity
and ease of supply from tocel wimery platinum peoducers s the Tieat stumbling blocks that
noed t be overcome hefore any progeess can b made,

"The other harnier pmveming entry ino the #xpor market Inctude the following,

) lmporeduties imposed on jewellery by Importing counteies.

{ii) ‘Each region i the world hes its speuific fasltlons s desigus with which South
Alrican jewellery manufacturers have not kept pace,

iiih Specific platnum Jeweliery equipment is required. raising the cost of fabrication if
unly sowll guantities wee produced.

tv Local jewetlers are far feom the export matkets and o transport eosts sire high,
Most of these hartiers can be overcome by & jolnt veature between 8 primasy plainum producer,
Mintek and o Jewellery manufacturer. “Thie platinusm used 10 manufucture the fewellery could b
supptled by a peimary producer st & slight disuaunt 10 the market price, s &8 to offset the dmport
dutles which would 3¢ Imposed on the finished product. Tius would benefit all pertles tn e
Jolm venture ug:

tih the jewalier would he ahle 10 export jewellery mure compedtvely,

¢l Mintek technology wouk! bo villised,

&



7.4 South Afca's Future Prospests
74,1 Jewallecy

Mintek, bosed fn Randburg, has steived for many years 0 promote added value in the mineral
industry and conslsienly campaigned for the expansion of the loeal jewellery tndusty, Further
incentives have also beon provided by the Government's aholltion of the ad valoren exciss ditg
of 20 per cent on both Iovally produced and imported jeweltery in 1990,

Although South Africa is the world's mejor producer of platiaum, oaly 9 kg of imporied
plndnum Is eatittated to have been used locelly for Jewellery fabricadon in 1993, Miniek as,
therefore, sex ohout developing new alloys that will give the metal a wider sppesl, ot osly in
wlder ranges of colowrs hut xlso in the feld of physieal workability. '

The prajest was spounsoced by ‘Western Plattnum Lid, who are jolnt patent-holders with Mintek
of the new matecials, The flest is & colourcd platiaum Intermetallic compound known o
Platigem and the second 13 8 powdar-metaliurgy proGuet known as Golding,

Platigen hos & meling polnt batween 1200°C and 1400°C,, consdderably lower thag that of pure
platingor {17004C) but must be melted in an inert simusphere © avold oxldetdon, Tt s
extsemely hard and takas a high pollsh, The materiat fs based on an Jotermetaliic compound of
pl. -um and renges In colour from yellow to shades of vrange ord pink.

The coloured platinum waa Introduced ot 8 meeting of the Intematlanal Platinun Asseclatlon in
Jotinanesbiseg tn December 1991 and was Favourable received,

Aslan peopls are salg to have an afflaity to platinam Jewellery a8 1t sults thelr complexion,
Sustained growth in the IQU can, therefire, be achleved if marketlng was espandsd to other
Aston counteles, especlully sinve this part of e would s presently enjoying the highest
ctonomie growth rate. People in this reglon are bocomling wealthler and, terefore, disposable
ineomne is ineresslng, which wiil rasult In incressed demond for luxury goods such a8 jeweliery.
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Deraand statistics for the eaiculation of the IOY of p'atinut in the small Investment sector flrst
appeared in 1982 giviog only & 10 year perfod for analysls (FIG, 7.8). Thisistoo shorta pericd
W mhlish & Sefinite life cycle phasa fo the IOU curve,

Huwever, a posltive correlation of U3 18 caloulated hetween tho percentage change In Industrial
sountries GDP and the 104! of platinum in small investment, This s not & perfect voerelation
Bt it does Incleate that with economic growth the increased earmings of peopla allow for mowe
siavings which & some extent is 1eken up as investments in pluinum coing and snalt bars, The
neverse voaurs with Jeglining ecomnnie growth and ihe soncomitant eatuings of individuais,

This gerreiation suggests that platinum soint are in & samraiod Bfe ¢ycle phase of s 10U curve
and ase dependant vn world sconouie wyckes, THe patiern, however, sluwlid be tesied aver &
Tunger period to confles by relationsiup hetween GDP growth and 10102,
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Demand fr small platinum investment bars and eolas amounted to 4,5t In 1992 which 13 only 4
per vent of the total Western Waorld platinum offtake for the year (FIG. 7.6, This is 20 imes
sialer thas the guh‘l voin market, '

Palladium coins consumie ot fosigalficant smount of tolal Western World ﬁa!ladium offiake,
Nostatistios nee avallable for empirical analysis in fis specialised spplicaton.

North America is ihs 'Iorges: consumer of small Investmen: platinum demand 8¢ 45 per cant ~f
1ol 1992 Western Waorld affiake followed by Japan ot 28 per cenz(FIG, 7).

FiG, 7.6 WESTERN WORLD PLATINUM FIG. 7.7 « BLATINUM DEMAND BY
DEMAND, 102 SMALL INVESTMENT REGION. 1¥92: SMALL INVESTMENT

TR GO IETEEE a
e e
b IS et

ey



FIG, 7.3 VWhSTERN WORLD PALLADIOM FlG. 7.4 = PALLADIUM DEMAND BY

DEMantD). 102 JEvF1L<RY REGION, 1992: JEWELLERY

KIG, 7.5+ INTENSITY OF USE OF PLATINUM AND PALLADIUM: JEWELLERY

¥ T

T RIS §OPTESRE e Ry e AR SRR el st RS R St ¥ ¥ ¥
A HE " e H H. vy ol R Wk WS A dd o i g

36




Pollacluny, In #s pure form tieg mot been promoted fn Jewellery snd hag thersfore has never
shown any growth. The 10" of plladiur in jewellery has declined by 1,1 per cent sanually
and is regarded us being I w savurated 1ife cycle phase (FIG 7.5).

~ Growth in world consumption of patadiuns in jewellery fabrication can qnly be chianged If it
could be promoted 5 its pure form or In ome ailoy resulting in positive growth, If a substitute
- wias 0 be found for fis pelncipal use as white gotd, It would causs 9 more rapld decling in its
TOL1 thin ¢ peesent. Both praspests, however, seem unlikely in the short term,

Fith, 7.0 « WESTERN WORLD » LATINUM FIG, 7.2+ PLATINUM DEMAND BY
DEMAND, 1992 JEWELLERY REGION, 1992; JEWELLERY
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Other paliadium coins have come form Bermuda « The Sea Ventuzre, und from the USSR, « 1en
sedes of commemorative paliadium, gold, sliver and platinum coins 1n 1988. This was
fultawed by the Chinesa Palladiont Pands coin in 1989, '

Paltadivm's ha;uncm' makes it 2 very difficult metal 10 mint, Excessive damages oceur duriog
minting wiile difflculty also occurs during the Manking process (Diaz, 1989),

Tp 10 now. palladlum polnage production has beep very limited, and restrlcted to collectots.
The Soviet Unlon declded to mint the world's first legal tender padludium sullion coln in 1989,
Tt lonours the Russian hallet and has given investors thie upparaanity to invest 1w this race metsd
with Its guarsmesd incnsiriat demand and acvessible peite rage (Disz, 1989),

7.3 Wosld Domasd

The world's lncgest const aer of plaunurn is the Jewellery sactor at 40 pec cent of torel 1992
Western World demand {FIG. 7.1) amouating o 47t  Eigthy five per cent of thls totad was
ahsorhed by Jopanese jeweliery mamufeciunes \FIG. 7.2)

The 10U of pluinun in jewellery dectined at an averags rate of 17 per cent #ach yoar from
1975 1o 1980 (FIG. 7.5). However, this rapid devline reversed after 1950 wad the JOU of
platlm_lm in the Jeweller seetor ingreased at 6,1 por cent per yearto 1992,

This renewed growth wus he result of successful marketing cumpalgrs by Platinum Guild
Tternadonnt (PGI) witlch concentrated its inlilal efforts in sopun. ‘The PGY Is fnanced by the 3
platinum peoducers In South Afdca:  Rustenburg, Impals and Western Flatloum, Risvo
no-proflt orgenlsation based ln Switzetland and has recontly expanded s f:mmuﬁan of
platioum Jowellecy to the USA, Germany and lmly,

Pattadivm consumption in the Jewelery industzy Is, however, much smalier atonlv § perent of
the wtal Western World peliadlum demand (FIG. 7.2, Onée agaln Japaa consumd e largest
shute at 87 per vent of the total 6.5 nsed in the Jeweliery sectur durdng 1992 (FIG. 74, '
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Patladium is used to & much lesser extent than platinoin mainly as an dloylng component with
nicrel 1o manufactures white gold, as well as witii platinone in platinwn jewcllery s mentiored
previuusly in the fast 2 categaries.

7.2.2 Colss

In an auempt to simm;ﬂmn the Russian national economy with much-needed funds, lepal tender

platinum colas were first Iniroduced in 1828, They were issued in three, six and twelve-roubie
denominattons. Thase coins wciﬂwd 16,55 g 207 g andd 41,4 g respoctively, Botwesn 18R
gnd 1846, after which {he colns were withdruwn, the mint coine:d almost 300000 ezt of
platinum (Nathen, 1993),

Nrly 3 1983 did platinum bullion colns re-wemerge on the isve-tment merket, “The first legal
feader {nvestment cola 0 by issucd in the 19805 to the public was the Me of Man Noble
followed soon after by the Australlan Kools and the Canadisn Maple Leaf,

Some otter popuiar piatinum calag o medeliions inclade:

3 Japar, Swan from Tenehn;

{ Switzetlend, fwlss Shooting Thaler und Hevells;

© o} USA: Ametican Prospectur from Englehard, Libery from MTB Banking:

v Hong Koag, Deagon Feom Jahnson Matthey:
v} Singspore, Dregon, Rabbit and Tiger from the Singepore Mint.

The Kingdom of Tonga produced the word's first paliadium colns in 1967, During 1987, 1w
peliadium cotne entored the market. Tha first was the French Lafayoue fssued in conjunctivn
wiih the sevond, o Liberty Trads Puffadium ons ozt plece minted by Engelliard Coeporation fiv
MT8 Banking.
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The reason clted for the primary platinuss producers in the country not suppling Jewellers
direetly Is that primary producers are committed o Jarge Tong term-contoacts and do not find It
viable to supply small insignificant und ereatic quantites to the local au:kat,

Miltos Voyiatzis Jawellers in johannesburg is astimated to consume appmxhnateiy 90 per cent
uf the lacal jewellery demand for platinum, What is more, this manufactirer imports the metal
from Johnson Matthey PLC ja the United Kingdom in the form of baes (Voylatzls, 1953; Pers
Commi. The temutaing 10 per cent of metal consired by plednuns joweliety tanufacturers s
obtained front serap coing and jewellery.

Platioura is harder than gold but retatdvely easily worked in 1t purs forts. ‘The high purdty of
‘plislawin Jewellery makes it very expensive, limiting the market share to only te wealihiy,

Flatnum s highly mallesble and possess properties of twughnoss und strongth,  Platinum
alloyed with: other metols scquira properties that meke it more sultgbie for 22¢ in Jowellery, The
final processing work of platinum Wioys sl nkes between two and ovamd-a balf dmes
Tonger than that for silver and gold slloys. However, after Wigh-gloss polishing, the pacticular
Heauty of platioum jeweilery becomes obvious,

Thete are fhree brond categoriss of piatinum atloys used In the fbsication of jewsilery,

g “The fist are alloys that have good all-round properties. ‘Thess matetizls can be used
for casting applicatless, have good mechanical properties and range fronst soit (o heed,
In this estegory ore the 950 parts pet thousand umi highee ety platino: alloys
sonislaing copner and cobalt, '

{ih Secundly. thers are piatinum alloys that have beea developed specificatly ot their
exceli*at casting propenties and these Include alioyy containing pulladium and
rutheniyn.

(i Finaily, the demand tor alloys with nood spring properties resultad in the development
of slightly mowe complex Mlays, such g8 those containlng gailium and copper, or
palladium amd gall*om,



CHAPTER 7

JEWELLERY AND COINS

7.1 Inroduction

The cstablishment of a significant world Jewellesy mansfacturing indusiry in South Afcica las
tiever heen achieved even though fhe coundry tas the world's largest endowment #f precious
meials, This chiapter nvestigates, specifically, the prospects of lacal platleum and pilladium
Jewellery fabrication,

Marketing of Krugerrand gotd coins were marred by wotld sangtions against South Africa inthe
1980s. ‘Thuse have fullen away with poitical change and ronewed marketing efforts ore in
progress. Prospects for platio,m snd pilladiam coin sates are investigated In this chapter, i the
tight of the present uncestricte d trade for South Afrivan investment coins.

72 Applications of Platinum and Fatiadium in Jewetlaty and Cowna

72.1 Jawsllery

Altiough Interest In platinum jewellery I8 starting to geraw 12 Burope and the USA. Japaﬁ fs stitt
the dominant macket, In this Aslan coustry. platinum Ia fts pure foom, I8 used mostly in
Jjewellery fabriewion. '

Soutls Afrlea has o insignificant piatdnum jewetiety fehricution Indastry. §tls estimated to have

consunied approximately 9 kg of platinum in 1993, Tlus is loss than thi per coat of the wral
50077 kg (Coombes, 1994) ofttuks for the Western World jewellety industry 11933,
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the South Adrican electrontes manufacturing industry, Tmpost tariffs also hinder the possibility
of export by ‘his country's electeonics manutscwrers, Until such time these facters chiange for
the betier, proypects for the local beseficistion of PGMs In this sector do not look pronn;ng,



In summary. the 1ax will merely butden the primary soducens and ot directly stimulate the
PGM beneficlstion industry, The sumulation of & POM heneficiating industry, therefore, can
only be echleved by joint co-operation between the gavernment uf the day and Jw FGM
primary producens in 8 free as posuible markes emmniy.
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Pollsy suggestions rosds by the ANC to provida for the soulal seeds of their voters, by creating
wnd ersudng jobs, have beer as follows, '

i A tax on the rsport of uapm:mcd 1res 88 a pussible measwre o promate domestie
henelluiation (Metala Bulletla Monthly, 1993),

{4 | A centratised marketing sysem ﬁtﬂusﬂeufﬂ»mmy’mﬁnﬂﬂstmﬂﬁm 1998,

Gl A move Wwards § system of stste ownership of iineral rights which I8 regarded s
m: internagional nocm (Metals Bulletin Monihly. 1993)

The Tast two podicy suggestions do not effect U PGM henetlelation indusiry div \itly and have
unly been Included o glve the reader Insight to ANC policy dicection.  This political player.
Fawvever. hig not yel auade any commliment on diese suggestions.

| ‘The first suggesiion concens the prospedts of he POM beneficiation Industry the nwst and
' mmmmawewlmwmmmmunﬂmwns for the social needs of the under
peivileged.

Let us assme & tax i¢ Imposed on expined relined PGMs und concentistes. ‘This would ralse
the price of the peimacy metals above the market related prices resulting in 1wo major
repercussions, |

Firstly, with higher prices, substirution of PGMs wil became e viable. This will resull in
the sventul Jecllne in demand for PGMs. For the demand/supply balance (o re-esiablish,
reifucton In supply will follow. A Inss of joby will then ooour in the Seuth Afticen POM
mining indusiry,

Secondly, foreign capital Investment for platinum mines will he diverted 10 cuuntrdes with lower
(8 jurisgictions, Matinum deprsits on the Zimbabwe Great Dyke witl possibly hecome moee
faveurshle investments for intemativand mining companien.  Sowh Aftica will e world
ninrket share with declining foreiga and domiestic investment,
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It mus, therefore, be conciuded thar 1o impeove the PGM manufectuting industey's
competitivenes, a reduction In publle asts It requized, These could take wany different formy
such 83 tax incentives, protection suiffs, regulatory requitaments, subsidies, ete, which could
contravene GATT. However, venture eapital front the Indusirial Davelopment Corporation, and
funds for RED through the CSIR may not pose s problem in Improving compe.dtveness, The
 fuel o6lt, for example, vould benefit from auch RED fards and ventue capital,

A groblem ot mentioned fry Tilton (19923 10 narurs) competitiveness 18 security and ease of
supply of raw materfals. This spoties specificaily to the Soutle Afican PGM manufactuting
' - Inaustry snd aeods 1 be overcome for growth in PGM benesiciaion to occut,

Thix probiem ix specificatly provalerd in Uw: chemical sed jevrellery aécim. It could e solved,
hawaver, hy o previous metals exchange, Pludnum-groupy metal producers could sel some of
their: peoduction on the eschaage In Sonth Afric to Jocal consumers and even uvervess
provuremet sgencies '

The Souih African Precious Metals Exchiange could be run on the lines of other i:om:mﬁty
exchanges o the wecld, Theee i no reason why loval PGM producers shinild pey tunspert
civig 10 resch commushite murkets averseas when thele provuction vkl t suld on & local
market,

This wil Improve the sccess o PGMS by the local PGM manufecturing imtr_y and, in tumn,
thele campetvenets,

8.2 Buerging Polley Tseaot In South Afvica
From & politlual poim of view, 13 Somﬁ Africa moves Into & now ers of dlypensation, 5 number
- of changes In the miaerals industry have heen moated by the Afrivan National Congress (ANC).

The vouniry's minerals Industry is not expected fo e rationatised under an ANC' government,
nutineressed conteol wiitt deflnhiely be the order of the day.
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TABLE 82« TOTAL SALES AND ESTIMATED LOCAL CONSUMPTION OF PEATINUM GROEP
METALS FQR SOUTH AFRICA, 1'93

SECTORS 1 SOURCE - POMs (k)
| Auocanlysa pelmsry : 2196
Chemicals and uther imery ¥ 000
1 Elecwical and | Includedin
electranie _ primasy chernjensls and
| | otber
Jewelleey end imported 9
winags ' : -
- Potsl ool consumption - 3208
Tolal sales by prichary peoducers : 15371

Tals lack of local PGM manufectuding indumry competitiveness resulied from nogexitaut
demand for these producty &t the time of the flrst prioicy metal peoduction in South Afrien,
The peimary prxducers, therefore, had o st there metals overseds whers the demand for thelr
meluls exisied, The loce) POM manufacturing fndustry hex slace boen negiouted a8 there has
heun no free market need (o develop such an Industry In South Aftice,

The fust sign of wrge soale sustainable development in the beneficlation of PGMs wis in
autocatalyst manufecturing. This was brought sbout indivectly by ths Goveramenta® Phase VI
incentive schemo ot the motor industry,  Governawnt intervention fins, therefore, played xn
“xlivect role in 8 PGM manntuctusing Industy, ‘Tho less signtficant local consumers of PAM,
for example jewellery and clemicals. ! ave managed (0 estoblish producton guough fres mazket
forces ol demand and supply. They have niot suvceadad, hawever, a5 srowing suppliess (o the
loeal and export markels, -

0



i3 Low capital costs.

(il Sk!liedlﬂ)Mf l‘wée.

g Well developed infrastructure.

w3y Geographieal location (o aaje miarkets and concomitant ower transport cose.

(i) Down stream in the penfuction provess from mining o beneficlated goods, the link
betwesn mineral endowment and eulput becomes weaker,

37:1] Minersl endowment changes over time with explosadon and fechnotogical change.
{vill} A multttuda of puble polivies affect costs of production.

The South Afrlexn PGM Indostry is & prime exanple of ths polnt made by Tikon (1992). The
countrs's iscge PGM eadowment has not improved the competliveness of its POGM
heneflciation industry which is significently small by wosdd smndards (TABLE A2). The
platinum mines and refineries, however, have the largest market shate and, therefiore, are most
© competitive, This Hiustates tw raaln polnts that endownment 8 important in competitiveness

but downsiream from mining 1o beneficiated gods, the lnk hecomes weaker. Table 8.2 Tigh
Tights 18 poiut with figures from the Minemis Buscau (1994) and In chapters 4 t 7, by means
£ toral sales andd foca! consumption of PGMS for South Africa In 1993,



The South African electronics inamafacturing Indusiry caters for & small specialised clientele
and hek 6 very smal} workd market shaes, For it 10 increase its apperent competltivenass it will
elther have 1o reduce K natural Sosts of pubie costs of both, ‘Wages, which are usually the
largest part of any manufactuting cost, have generally more than kept up with infiation tn South
Atder, Infiating in South Africs hes been fur higher than the laduvirial countries and 8o
rechn tion i Dhe nataral dosts of Ioval firms sre Hinlted, The only way for thess firms to galn
tppmm competitivenesy would be through a fall in publie costs.

For the South Afrdean Jewellery secior, bigh Ishour and trascport coss due 10 lung dlstances to
markets have been cited a3 ihe main ack of natural compitiveness, Public costs were reduced
in 1990 hy the abolstion of the ad valorem excise duty of 20 pur vent iraposed on the sale of poth
wsdly produced and imporad Jewetlery (Axsel, Bulmer and Sciveuder, 1992), To improve
apparent competitivenass, public costs wiil have © he towered even furthier In the form of
incentives from the government.

1t must, however, be noted tiat the General Ag.coment on Tariffs and Trade (GATTY will have
10 be adhered 1o iF trade with member countrics is to be on a sound fooilng. Protection tndilfs
arid government subsidies could contruvens this agreement.

A {inal fecior In considaring the prospects of & domesic PFOM manulfactarlng indusery. widch is
relsted 1o compedtivencss, is mineeal endowment.

The traditionst view stresses the imponance of netusel costs and in parculsr Wigh quality, law
cust minorsl deposite Garge eodownment), In the determination of competitivenass, From thic
polnt of view, South Africa would be the most competitive fa peaducts mazulecrured contelning
FGMs In the world sinco It has thoe largest nsture! endowment (TABLE 3.1) of these mictals.

Tilton {1992y, hawever, fa quick to point dut that abundant; high quatity mineral resources and
deposits are Important but are over emphasised and is not the anly signiflvant determinant of
vompelldveness, Numerous actors also influcoce competiiveness,

o Low snergy costs,



8.2 South Africa's Competitive Poxition

Competiiveness 1s 1 mensure of market share and is largely hased an cost of production {Titon,
1992), A frm with Jow undt production costs would Hkely bave & Tergo share of the mackst and,
therefore, be more enmpeﬁﬂve then & firm with bigher unlt production costs aad @ smalier shure
ué the market, '

Two types of production costs can be distingulshed (Yliton, 19092: 238),

) Nawrat costs which cover expenses sssocisted with Inshour, capital and olber essential
 factors of production.

i Publlc policies costs includes the casty of yalties, Income 1axes, tegifls, sepuintory
 reyuirerenis and other gaverament pollcles.

Nutueal costs and public cmts elinws for furiher division of competitiveness Info uprarent and
natural competitivencss. Apparent competitivencss reffects both mamil competitivencss, which
1% bawed solely on riafurs] costs, &nd the elfects of public policy {Titon, 1992: 238 -239)

Taking compeutiveness inta sccount, the prospeative applications of PGMS, viz: sutovatalysts,
slectrical, electronic snd jewcllery are now discussed in 5 South Afrfean coniext,

The renbon e the establishment of the two satnewialytic plants In South Afiica have boen due
fo the Phess VI Incentivo scheme. This scheme applios 10 the motor-car manufacturers, a8
explalaed tn Chepter 3, and does not reducy the sutocntalytle meaufacturers® pablic costs
resultng in Improved spparent competitiveness, Nalural cows sre Iow enough (or these firms to
sajoy 4 natura compatitvenass and galn 2 world matket share,

In the elocteiva) Industry, fuel cell commercialisation In the indusirind countries prasently enjoys
pparens competitivenass due i government subsidles for R&D. A simiter asrangement will bo
necded for a South Afriea fuel el project to be vompetitlve. A whillng lﬂcul private emerprlse
witl, theseloee, neod povernment funding to-Succend.
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External factors such ax advendsing, new applications, subsiftution and more eificient yse of
metals must all be taken Inte acconat In determining a metals outlook for world demand, Teble
8.1 summarises curcent JOU life ¢ycle phases for the applicatlon of platinun and peffadium in

the vatious seosars as peeviousty discussed,

TABLE R - NUMMARY OF 10U LIFE TYCLE PRASES BY SECTUR

SECTOR METAL LIFE CYCLE PHASE | GROWTH RATE
Jewellery Platinum growth +0,1
Palladium suturated L1
Peuoleum Platinum decline 7
Chemical Platisum decline 8.3
Glnss Pladnum saturated ruid
| Demd Patladiun et +3.1
Elestronic Palladium growiy +73
- Eleotrical Plaginum iniviel 44
Colnagn Pladnum gaturated tmi)s
Autocetalyst Platinum growth +5.1
Palledium initiad +253

Notet £ i the comelation coelMclent with economic growth of developed countries,

From the poiat of vlew of the domestic PGM manufacturing industries, not on'y Is owlteok for
world demand 13 deterrilned hy 10U Important, but competitiveness hecomes an imporwat

poiot to vonslder us well,




expocied 10 grow with over increasing new applicadons for eleciranies being found, 'l‘ﬁe
possibility of South Africa taking pact in'ihi_s growth does exist, skills and costs of production
permitting, '

The poenttal for South Aftien in generating efecticity with fucl cells, which uses platinum as a
carslyst, Is imited In the shoct term due 10 the 8 000 megawatt sueplus genesadon capacity of
Eskam. This wilt change i the medium 1erm {20 16 50 years) once the excess capacily has
beer utitised, |

The IOU! curve of platinum in the electrical indusicy (FIG. 6,5) I in the Inidal ife cycle phase.
Once commerciatisation af the fue) cell gets underway T the beginning of the next century the
10U cueve will enter & growth phase. 1t is the quthor's opinjon that South Africa must begln
R&D us «xn as possible, In order 10 2stablish 2 manufacturing facility by early nexs f:enmfy if
1t wishes 10 he lo a position to teke aivantage of i expezied growth, -

There are Jasge companies and government instlutions, such og the mining howes: and Eskom,
which could rafse the capifal to foster & fuet cell prjoct with & potentlal domestic and yversens
market by the year 2000, Expertise, however, will have o boe imported form Jopan, Nomh
Ameddex or Europe, A pinject like this van beneflt both the prin aey platinum producers in
terms of developing & demand for platinum from locel soutees and the country 25 & whole, as far
at employment and forelgn exchange eornings sre concetned,

‘T sutocatalyst industry shows the biggest potendst for the ocl beneficlaton of PGMs, The
10U curve of plutirurm 15 in the growth phase, while for paliadium, &t i« st in the nltied phase
{FIG. 4.5}, This situstion has boen created by world envitonmeatal concerns over the polludon
of the globel atmosprare.

Whatover new teehmilogy ia developed Tor autochtalysis, it 1 expoected thet platiawm, patiedium
and rhodium wiit stit! be uzed, elther individuatly or in some combination, The growth in the
use of thess metals for sutocmalysts will continue It the mext confury as enviconmenial
fegistaton on veicle emlesions In e would prolifernies and becomies more Ktingent,
Although substiuion mey occur, this appears at present 10 be only o medium term possibitity,
3 it shoutd bave occurrad by now I any othier material was sondily svaliable,

s



The 10U of platinum in the chemicals industry Is harder (o forecast, 1t has seen & long term

decitning phase (FIG, 5.2) which could be reversed by some not yet utilised new spplication.
In the soct térm though, use of platium in the chemicals Indusicy is expected to contlnue to
decline lsaving ligle hope for South Aftlean prospects of increased involvement.

In ihe glass flore manufaciucdeg industry, world economic cycles are found to influence the ase:
of platinum, This relotionship suggests that platinum s is o saturated Ble eycle phase of its
IOU (FIG. %.3). Exierasl fectors such 2y substinuion or more efficlent use of the metsl can
chango the IOU o @ declining phase snd renewed growth, therefore, It not expecied in the neur
flture,

South African Industialists, however, could gain a shate of the murket in manufacturing

ensipment for the production of glass fibre that uses platinum and thodlum mote eificiently.
Thls would benefit glngs fibre manufactures by reducing their production costs while atlowing
Jocat industristists to galn a shere of the market in beneficiaiag PGMS 1nto equipment used for
ginss fibre manufacturing,

A second exomple showing the ICU of platlaum in a saturated Mfe cycle phase Is in colosge
(F1G. 7.8). ‘The comelation hetween cconomic growth and 10U of platinum in coins Is not
perfect bt is positive nature indicates that these colns are teagded according ta wotld econpmic
percapdions, A wenewed and susisingd growih phase could only be achisved by successful
advertsing 1o Inform the pubiic and creuts demand and Increased pisticipation in @ new
Investment medium, '

"The JOT curve for peliadium In the dental sector (FI1G3, 7.5) shiows that it is {n & mature phase
approaching saturatton. Long term (greater than 50 yeors) growth is not expected in the future
mud subsiltution by cheaper base metnls Is more likely 10 result In o decting In the use of the

- precious metal, Fears of health problems fom bass metal substitutes should not play & major
role s research should establish suftable base motals for dantel usc,

‘The IOU of patladivm in the electronles ingdustry hias been in a geowth phasa (FIG. 6.5) overthw
- last 12 yemrs, Future growih is s8¢ (¢ conticue us the world's electronics Industey ltself is

LI



CHAPTER 8

DISCUSSION

8.1 !ntmity of Uss

During this Invesiigation It was found thet a specific mineral couid go from & declinlng phase In
it life cycle back into & new growth phase, The use of platinum in jewellery manufocture is
onie such examiple (FIG. 7.8) “Through advertising campalgns by Platinum Guild Internoucnal,
the 1Ot of platinuni In the jowellery sector increased fromr 1980 to 1992 Fom a pravicus
dectining pimse. ‘This observatton, therefore, indicates thet 1n the short tetm (1 t0-20 years)
extersal factors can reverse a metals life cycle phase.

The Incrense in the use of platinum ir jewellery fabsicution 1s expected to contlnue for at least
the short tean nto the next century s adverdsing by the Platinus: Gulld Tniersational shifts its
efforts to Europe and North America, The prospocts of South African fnvolvement in world
platinum jewellery manufacture is very pocitive fromy this point of view.

The use of palladium in jewc!lery' Is not expected 1o show any growth and will remain in is
saturated phese of 10U (FIG. 7.5) 0810 new alloys or substittion is foreseen In the nonr futuze, _

A second exampid o0 renewed growih cecurred In the petrolenm amd chiemlcal industries whers
the sudden Increase I demandd for MIBE resulted In an increase In the uge of platoum for
catalysis from 1986 (FIG. 3.2). The la2rease In demand for MTBE was brought sbout by she
change in peoples’ needs from leaded 1o unleaded petrol, Once new refining capucities have
1oen estabilished, decllnes In the JOU of platinum in these industrics will cesume,

The renewed growih phase in the 10U of pintinum in the petroleum Industry wes very <hor
term und the long term declining phase Is sxpected to continue, The next cenfury wiil see a
nted for "zero emission vehicles" reducing the demand for petml, and so-the toom for growth
for South African companies to produce PGM catalyst prducts for the petroleum indusiry 18
weak,



{ith Doubts about the merketability of platinum und palladium colns as they are not well |
known to the general public.

(iv} Return on precious metal coins have not slweys been attractive
) Preminms per coin fall during periods of low ptecious metal price fevels,

“The gold voln market s more than 20 tmes larger than the platium bultion coln market,
Palindium is even smaller and consomes an insignificant umount of tial Western World
palladium Jemand, '

Extensive matket research and adveriising campaigns gre sceded hy'lnsﬁmﬁons suchs as the
Chamber of Mines, 1o inform the public both focally and abroad i the potential of platinum and
~ palledivm {avestment coins. Taking the success of the Krugerrand in the eady 1980s into
secount, prospects for increased saies of piatintm and potledium colas appear 1o be good.
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TABLF A2 « INDUSTRIAL COUNTRIFS GIP. INGEXED AND IN UNA DOLLARS, 1970 » 1992

Yeur Index S brllion % change
VU 6548 LR AT

wi 618 599156

v i : a2

1973 | 753 5434358

1377 o0 | L sTe

1978 %Y A 698,53 2
v | 793 TTN3 &7
zad w2 7204,11 3
WK 888 74433 40
W RS RN 3%
19Kt ] 1 | 0y
981 %iid T89S 13
w8 | %03 797991 £l
WA a7 : % 192,00 26
1984 69 50316 43
1URK 1060 f837,01 32
198 w7 eO78 2
e b 0se 936734 3
1988 1107 V78268 44
W 1142 1040198 32
040 168 1032178 : 3
w1 it 10 38%.10 04
152 189 10207,33 14

Souece: Inernacronal Munmw Fund, 1993



APPENDIXA

TABLE At - INDUSTRIAL COUNTRIES GDP, 1985

Qouniry GDF i domestie Exchange raje GDPin
: susrency {hild Dowtes, cur/S $ tilliost

1 | Ausial 229,03 18268 160,93

2 | Avun 134840 20,4900 6817

K Betgum 408500 39,3780 30,75

4 Cannids T4 13688 m0as

3 | Denmark EALALH 10,3960 008 |

6 Finand 345 5100 os |

7 | Pance S700.10 39882 EALTY
k. Germany 183430 29440 423,13

9 Giroecs 461230 1381200 3343
0 Tceiznd 11441 41,5080 2%
1} tretand by 09384 15,95
12 Taly /10 580,00 1 9RO 424,82
13 Japsa 325 556,00 200 13802

4 | Luxenbourg 20530 303750 8 |
1 New Zoaland 4543 20064 2,64
16 Nettictisnds 4i8.20 AR 12491 |
17 Norwny 500,20 R LA
1R Ponugal A0 1703906 Hok
19 | Spain 2820000 1705400 16833
i) Sweden 15489 86039 0244 |
U Switzetinnd 23800 aall W
n UK iy 07714 463,14
23 LISA 403830 10000 098,70

- otaf fRILID

Scuromr  Intsrantionsl Monatary Fund, 1983
Noter  * This weal is used toconven e indexed GDP Nigures in table AZ o US doliae fgorcs.

Where GDP was ool avalinblo the GNP was wiad for that country,




nther commodity exchianges in the woidd, It would pot only promote tova) benaficiaion in
these apptivations Indirectly, hut also attract forelgn commodity traders to this country.

The miilivns of daltas alloeatad 0 promotion lostituies oversens such 8y Plaliamn Gulld
Toternational in the USA shouold rather be channelied t these plojem which wiil certainly
heneflt the country’s PGM indus:ry mote.

The plilosophy helind these thrce recamuendations it (o onsure the Imporiance of the
countrys BGM indhustry and to develop it to its ult potentisl, There is o plausibie reason a0k
1 davelop 16 and bo only the safiery of the taw metals in the world, The country’s mizes should
it néedd 10 aell thelr peodisetion on commodivy exchanges oversess. Frocuremen sgents should
come do there business in South Aftca.
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CHAPTER 10
RECOMMENDATIONS

Tizee recommentiations can be made froor 8 : sudy 1o impmve the beneliviatlon of the
wntry's PGMe. The fisst is o foel cell pOgeamt..:.

T e oof v £ fuel colis i rogarded as emtaring the inithad phase of lts 10U Tife cyele,
o 3 ~fe commercidisation sige, 1t is, therefore, recammended that o Tocal foel
" .Y wrvrmement intervertion e start & RED programme »f 1% Japan and the
o cuth ARKS awn it already developod echnology sad oapital can I obtained from
AT FoS0RrC Trants and privaie enicTdse, A proiest of this asnure should involve the
W innm mines, Exkom wal the CSIR, :

Sout's sfrca needs 1o teke advantage of this hurgeoning spplication for pistinum to add value to
the meisl, cresie Tunher demand and develop an aliemative environmentally clesn source of
cl&‘h‘h.lt}‘

Secondly, It 15 recommended that jolnt veanr & b negotiated hetween platioum peoducers,
Minick and jowellery munuficrurers, Resources such ag <apltal funds, already developed
pistinum alloy technology and jewellery fubrivation skilis can be ponled. All the members of
such & Jolt ventire would tenefit as further plstinum demand Is created and money spant on
developing alloys 1s repeld with returns, '

Reasonz tor the lack of growth in the local platinum Jewellery industey are import dutles,
keeping pace with Tushion trends in diveres mackets, speciul manufscnsting equipntent costsand
 distanee to export mackets. Moot of these problems ¢an be avercome by such & Joint venture

projects
Thirdly. the fack of competitivencss in the loeal jewellery and chemical indosiries is pandy due

1o poor secusity and ease of supply of relatively small quantities of PGMps, A tecommendation
t solve tids prohlem Is the creation of @ South Afrlcan pracious metals exchan,o opesatng like

8



Lastly, in the Scuth Africe's jewellery Industry, competitfveness also tesds 1o be improved by
reducing public policy costs subject (o GATT regulations.

In 1963, 15 was esunated that the South African PCM manufucturing Industey consumad & 1018l
of 3203 ¥g of these metuls, ‘This Is unly 2,1 per cont of the total sles of PGMs by the
country"s primary peoducers JHustratng the need to Increase competidvencess for the PGM
manufscuzing Indusicy. ' '

Competitivencss will change, however, as policy issucs come 1o light with the new South
Africun govermacat, The ANC has indicated & policy of promoting beneficiatlon in the form of
4 tex un e expoct of uaprocessed wres, This would Increase the prics of theso exports.
Substiutton might then ovcur reducing the demand for PGMs, tesulting in & cutbeck fn ming
peoduction. Job Ingses will become a peoblem in the couniry’s platinum mines if this had o
g, contrary to what the ANC vitimetely intends achicving. '

Flatinum deposits in other pacts of the wortd wiil hecome more acractive foe mintng lavestment
If South Africa's tax pollcy becomes unfavourshie. A loss of market sheze In PGM prodittion
for the couniry's platinum mines will then arise,

Ini closing, this project hae succesded in identifying wress of growih in South Afifva’s PGM
meoufucturing industey, viz:  dutocetalysis, fuel cells, jewellery snd clecwonics, with
conalderation 1o world growth and loca! competiiveness, Due 10 the scope of the topic, 1his
project swes unable to conduct extensive research on thess four Individual opplications for
PGMSs. Such studies should be considered, thetefore, for Uus future of the indusry.

&



Platinun 18 enterlng on initial phase of its ife eyele in the use of fuet cells for the generation of
electricity. Palladium, however, Is well establistied in an Injusl phase of It 10U in the
autocatatyst Industry and will sonn nter & growtls phase.

These sectors of PGM applications should b comsemeated on by te FOM manufacturing
industey of South Afrion In order 1o Jncresse locul beneficiatian. The othiec appiications such as
-palisdium Jewstlesy, peteoleum, chemical, glass, dental and tven coins are elther in 4 matuce,
saturated or declining s cyele phase of thei JOU.

Some PGM applications, however, vould be wvived imo & new growah phase either by
sechnological change or through awareness campelgns. Tn the Tatter cass, colns or palladivm
Jewellecy cuuld be promoted through adventsing, “Technofogical cliange would be cequired foe
the olier seciors to erosie tenewed growil i the 10U of PGMs. An example of thls was the
new démand for unleaded petrol which cansed ihe petroleum Induatry to change refinery
processes creating 8 surge in demund for platinum from 1988 10 1991,

Turning to thie applicagon of PGMs with the highest pﬁﬁnun of growth, viz: autosstalysts,
fuel cells, elecrronics and jewellery. an cxamination was vnderiakon of South Afelca's
competitive posldon In the world market,

Tn the fest case, the cnunu'y‘s autocaialyst manufactusers have » Smesl world market shace but
gre resdy 1o expand to full production and are shie, erefore, 1o compete In Sils growing world
matket. Thls i the only local PGM manufucturing Industsy whers growth is occurcdng and is
competitive with the world macket.

Secondly, a fuel cell projeet revulres gavernment subisidies to Initlate & R&D pogramme &
technology noeeds to be imported for South Africa to be compatitive with Jupan, the USA and
wher developed countrles, '

Thily, the Joeal electropies industry hies an Insignificant world murket shase, It requires
reduced public policy costs t Improvs internationsl competitlvencss, This could take the form
of tax incentlves, protection tacls and regulatory requirements sl of which conld conteavens
Ghﬂl



Several reasons have beea clied for the Jack of growth in e tocal platnum jewellery
masufecturing indusiry, Thess aee impont dudes, keeplng pace with fashion weads in dlverse
markess, special mamsfacturing equipment costs and dlstance to export markes.

The world's largest consumer of pintinum 15 the jowellery sector at 40 per cont of the ol
Wostern World offigke 1n 1992, The 10U of platinum averaged an anougd growth rate of 6,1
pee vent since 1980, Jewellery represents a definate growth ares, especially in Japen which
consumed 85 per cent of foted platinum demand in the fabrication of Jewellery for the Westem
Wosld in 1992 '

Ounly 3 per cent of totsl Western World demand for palludiumn was uaed {n jewellery fabrication
Juring 1992, Rtis regarded as belng In the suturaled s+ase of its TOU 1 cyvle with on annusl
~ average decline of 1,1 per cent,

In the invesiment sector, South Africa has rot been known to have mtinted platinum oc
paltadium colns and 0 no wtiempt hus beer made 1o enter this market 83 yet.

A market analysts would he required before South Afeies considers mindng platinuze and
peltadhum colns, Factors such as supply of metal, fiyswheel borrowiog costs, marketabitity,
tetuens on investment in eeclous metel coins and the premium on such coins will have 10 he
sonsidered,

Small fnvestment In the form of colns sad bulllon bars consumed only 4 per cent of Western
World platinum domiand {o 1992, The IQU of whis sector It related to the world economie
tycles and growth can only he expedted with world economic growth.

Afer havlhg discussed tha major uses of PGMS, it can be deduced using the IOU methodalogy.

world growth industeies for be applicaton of platinum are Jewellery and autocalalysts. In the
epplication of paltadium, the clectronle fadustry 15 also in a growsh phase ofls 10U llfe eyele.
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© The electronies Indusiey consumed 47 per cent of Western World pelindium supply in 1992,
“The TOU of paliedium n tis seetir is In @ growil phase with 2 rate of 7,2 per cent on avarage
per year slace 1980, “This mend Is expected to continus 1o the next century,

"The ahility of the Iocal electronics industry to compets with severs Intemational compedtion
depends un fisca) poileles, natural costs and foreign Investment, 'World trode prlicies on tarlffs
und dutles aiso need to be addressed before this local PGM manufuctring Industry ean expand.

A potentinl grosah srex for platinun in the generetion of ekectriviry is in fuel cells. Thisfsone
of the cleanest forms of energy. I 1ts reltshifity, cost effectivences and competitiveness with
afher forms of eadrgy Is proved, rapld commesclalisation will take place in lhc second half of
the 19905.

"The consumpiion of platinum i the elsciden and electronles industries atounted 1o oily 4 por
cent of the total Western World demand n 1992, 'The IOU of plaloum In these indusiries
vollectively declined by 4.4 pee cont on averuge per year since 1975, However, with the likely
sommerciatination of fuel celis in the second heif of this decade, it 1s redlcted that platinum
will ¢ nter the Inttial growth phase In iis TOU Ufe cyele for electrical applications,

The {uture of fuel colls tn South Aftica In the medium tern Is not prosperous for twe maln
- rengons, Finstly, there Ix a 11000 moguwait surplug electriclty generation capacity o Southem
Alfricn and secondly, thers Is no peesent R&D programme for fisel cell in the country. The
technology und RED programimes wre In the developed countsies, with Japun and the USA
helng the moat advanced, South Africa needs o Staut it Own programmo to teke advamage of
ihis hurgeoning spplication !or plaunum.

Tie final application of PGMs discussed wag the ]ewallery and colnaze sectors, Pmenaal far
growih does exist but requires entrapeeneucial Initadve,

Tt Iy esthinsied that oply 9 kg of platnumt wiy used in the febdestion of jewellery In South
Africa during 1993, virtually all of which was imported from Johnson Matthey fa the Unjiad

Kingdom, ‘This is oot even 0,1 per cont of the totel Westemn Worid dentand for pladnuns in the -

Jewellery secton,
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The petroleym 2nd chentical lndustries of the werld are In a declining life cycie phase of their
I0U cutves. A negetive antuol average growih rate of 4,4 per cent was caleulated for the
petcoleum Industey. The chemicel industry showed o negative growth rate of 5,3 (or cent per
shfum, The glass Todastry is in a saturated phase of its 10U with & negative 1.4 per cont arnual
average growth rate. | ' ' |

The dentel tdustry, however, showed @ 3,8 per cent snmuat growih rate fn the IOU of
pailadium, Thicty one per cent of the total Westey World pallndiunt demand was consumed by
the c~ntal industry fn 1992 and is considered to be in the mutuse phase of its 10U life cycle.

Growth in the demend for plstirumihodinm and palisdium gauzes for the production of niteic
acid In South Aftlea ig not expecied in the near tfiiure,  Nitle ecld 1s used as 2 feedsiock for
fenilizers any mining explosives, The production of both these products hes flien due o
frequent droughts during the 1980s and an effort by the mines to teduce costs dus 1o falling
~ werld meta) prices in recent years, Impod dutles and severs International competidion hinders
the export potential for local manufacturers of gauzes and PGM chemicals,

The local glass industry is too small 1o metmfacture PGM alloy equipment, Export prtentiol 14
lso mited as this W nora wnrld geowth industey and fs dependent on giobat sconomic trends.

Falladium dental alloys are a matuns industey and show no mnl. potentlal for prowth, Export
potential goes exist, however, for South African manufacturess te eounties whers these alloys
are used by thelr national health schiemes such a8 in Japant and Garmany.

Blectronle and electrical spplications for PGMs was the third sector discussed nnd showed
growth for the former spplicatlon and burgeonlng growth for the latter.

The only manufacturer of electronly components In South Africa 13 Sames (Piy) Limited. They
use & negligitls amount of PGMs. Since jts establianment it has not competed with the large,
mass producing interomiong! electronics compandes and has not shown any significant signs of
expansion Into the world market. Tt caters only fne o smelf loeal nichi tyarkat.
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much higher rate of 25,3 per cent per sununi smge 1989, As the need to control ele poliution in
thie world Intreases, so the IOU for both these metals will Increase until the yeor 2000, after
which marty in s fndustry is renched.

AL pres~al, the Jooa] autocutalyst plants are producing under thelr fuil capacity of 2,1 million
units. Tiw,' e, thecefore, tesdy 10 meet the increase in demand of both the loval and averseas
wmurkets. South Africa will begin to uss autocstalysts only From 1995 when lead free patrol
becaries available,

For 1993, It wes estimeted that 2 196 kg of pladnum eid shodlum was consumed by the

couniry's autoesialyst menufacturers. ThiS 18 only 1.4 per cent of the 153 711 kg of 1ota! sales

of PGMy from the primary producers in 1993 and is In contrast o zero consumption of POMy
from shis Industry before 1489, ' |

It is quite elear that this local PGM manufacturing Indusiry 15 establishied and wilt continue to
grow with nio further need for government incentlves,

Cheracal and other related uses of PGMs was the second spplication discussed aud showed no
promise for world geowa, This etapter subdivided the applications into petroleus, chemical,
glass &nd dentad gectors. |

I this local industry, there it véry little consumption of PGMs. Itis estimated that only 1 000
kg was copsumed In 1993 and very little growth 1s foreseen in present warld ccouomic
condlions, There are only two players in the local market, Johnson Malthey (Pry} Lid and
PGM Chemicals (Pty) Lid.

“Thie Tocal market for PGM products such es chemmicals, platirum/thodium catalytic gauzes,
canger deugs, plgment end thodium “syrops®, fur eleciroplating, 1s very smell. Most of South
Africa's production of thase products Is exporied

The threo Industcies which consume these PGM produvts namely, chemied, plaes and

péteoleum, amounted to only 6, 2 and 3 per cent of (otel Western World platinum demand
respectively, in 1962,
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CHAPTER 9
CONCLUSION

*The PGMs account for the second highest faelgn exchange camed (R4 821 million In 1932) by
the minerals industry of South Africa. In 1993, expons accounted for 98 pet ceat of the total
sales of PGMs of which the lacgest portlon is committed 10 1ong-lerm export corfencts of
undisctosed quantitles. An estimated 3205 kg of PGMs was consusted by the local PGM
manuficturing Industry of the total 153 718 kg sold In 1993, Beneficiation, therefors, Is at &
very Tow level considering the country™s daminance in world production of PGMS, -

South Afdden und Russla produce by far the mejordty of the wéﬂd- PGMs ot 34 and 37 per cont
respectively (TAHLE 3.1). 1f Russlun ssles of PGMs continue 1o decling and 1€ the countey's
economic sininion does not improve, South Afdea will Increass Its advaniege as 2 world PGM

© producer.

This project identifles arens of Imptovement in beneflclating PGMs, The concept of 10U was
used 10 study the four meln sectors of appliestlon o esteblish sraps of growth. These secters
lncluded sutocatalysts, chemical una slfied, elecwonics snd electrleal, and jewellery and
vulnage.

“Tho first seetor investigated In thls study was the sutocatalyst industry. Two menufactaring
plants were established st South Africe since 1989 due to the incentive of the Phase VI local
vontent scheme for the raotor Infustry.  Exported autocatalysts qualify under the eatogory of
“sxport carnlngs® for u rebaté on the 40 per cent rebateablo excisa duty based on the whiolessle
pedee of o locally manufremred vehicls,

In the Western World, offtake for platlauat in the sutocatalyst Industry amounted 10 34 por cent
 In 1992, For palladium, howaver, only 10 per com of total Wesiem World demeand was -
~ gonsumed by shis industry.

The 10U of platinen In the Western Warld s In a growih phage for aucocatalysts ot an annual
average rate of 8,1 per cent, Pafldlur, on the other hand, I8 in an Initlal growth phase with o
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