
CHAPTER!

INTRODUCTION

South Mrica'!i reserve l'»ls¢ of plllt:num'Jlloup metal~ (roMs), with I metal content of 58 9!IOt.

is the laracY ln the W()l'ld (van Oman and R~urle. 19(2), It is 87.'J per cent of the world's total

re-erve hlM!"ABte 3.1),

~i(lr to 1'1')O.it is Ciltimated that local !,;{)flsumpdol\01 South Aftiell's POMs amounted 10 le~~
lhlU11pcr ,,'Cfunf .he total mllC3ofunwrouiht melal (TABI:..E 3.2l.

The POMK are SuuUt Africa' J 5«ond hqest export ea.rncr in the mlneral!J industry after g(ltd.

10 1991. the value or tOtal PaM SAlesM'lOUf'.ted(0 RS 18.;\ milllon (98 per cent or thIs value Is

ext"lrt ~ale~)with &(114 exportS ~t R23239 millIon (Minerals Bure,u. 1(94). The PO~~ a."'C

very Important to U'I¢ wmld in thllt they 1lte used in many applications or modem day life.

'Tll:e plltir.l1m·lroup elements are dlvld«f in tll:e pcrIodI.: tlble ,",'Curdln& tll theIr tctlUVC

densities 1.l\m " heavier cateamy. conslsUna of platinum, lridlum and osmium, and a Ii~ll!cr
&lXlUPc\lmprislna palladiu!11, rlvlli1\.1nt and rutbenium. 'l1leir excellcllt clltalytIc qualitlt'5,
('('-UstMl."C til corrosion Md cl\(tmicnt Inertness over n wide nUlae of temperatures ru'Id hiah
meltlntl pllirttll. make thell' almost indispensable f(lr It wide nul.ie of specialised tlNJicaUons.
Reptll\.-ement by {}tiler metlllS Is not C<lrnnton. but oee member of the aroup mny he SUb5Ulute<l
('lr another when !.hey arc nUoyccJ. whIch (urther enhances ,!\eir properties.

One of the lIUJ.1s,t application fl'r phltinum Is In aulocCltnlysts which neutrruisc lwmful
emlss1ofl.'1ftom motor vehicles. 1'he '01:01 aUlocllUllyst mMufllcrure:rs are atS(' the llU'icst ,roup
of ,,\)It'\umeUj benefidatlna POMs. from Ftlmflt'y production. There: are two autocataly"t plants
In Slluth AfrIcl. the nrst Is sltuated in Oetmiston nnd tho second In Port EliZAbeth, m'iUter nf
whh:h cnn'tume slanUlclUlt amounts of I1r1mey PCiM prouucl1un. Tht're is also a 'il.,all

I;hemical inuustry which pr(Jduces PGM chemIcals fl)t cmnmcrclal usc for 1'101.11the 10cI.\la.oo
twer,lea.'i miU'ket~.
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ABSTRACT

SOlltlt Africa Is the largest prima "I producer of pia unum- group metals (?GMs) in the world. It is
estimated that only 2.1 per cent cftlte 153711 kg ortota1 sales for 1993 was beneficiated locally.
Potenthll value added foreign e::change earnlngs and employment opportunities. therefore. are
heing ,'orfeited.

'Iltl!. 'itudy identifies prospective areas of development in the major sectors of application of
PGMs namely: UlJloclitaysts; chemicnl aud allied jr.rlustd(~s: clecttical and electronics sectors,
jewellery and coillll~e fabricators.

'l1lc methodo!oiY of IntensIty of use (IOU) is first dlscussed. ThIs is followed by an analysts of
Slluth Afdca's production lInd sales of POMs. 'l11f:body of the rcpoll.ls an empirical study of the
IOU or platinum and pnllndlum to nstnbllsh n world outlook lor these metals in their appltcat!ons.
Finally, the more, lucmulic of thole npplknUollS are discu!;SCd in the light of South Africa's
participiltion and competitiveness in the world market.

nle conclusions are firstly, that thll estabU,hed nutocatalyst Indusuy has the best prospect for
growthand expansion. Secondly, the clectrlt:alnppllcadon of platinum In fuel cells has potenUal
depencilnli on the level of governmunt fundm& and support rl)r a R&D proaramme, 'Ille third
finding is tbat the electronics and jewellery Industries have dlwelopment potential on condition
that resistance to market cntty can be overcome by reducecl public polley costs. Possible
violation of OAl"'f ai!'cements ma:, be aVI)id~ for these ~ppllclltlons by world free uade
co-operauon,

•
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pr()du~Uon of no (1(10 units in 1993 utUisina !.be same manufaeturlna rroce§ lIS John~J1
Matthey wllll.'dnsume uppm:dmllltly 1 usn ka of pl.ttinwn and 216 kInf moolum. valued \It

uppruximalcly $.!U.Kl(million at IlJ93 aVcnlre tnicc~.

Of me totull.22 miltiuuutoCllt\llyUC unlt~ which will be pcnduccd loealy In 1993. Dcau~S1wlU
!.\lntdbutc ~tj per cent of the South African sule~. The country's lotal oonsumpUnn (\f POM~ in

thl~ lndu~uy fill' 1993 will umnur,t to t{I(IfOx,mllcly 1~'\l} ka of pta'!Jlum and ~M k& 4\f
rh<l<Uum horn 10.:41 pdrnary !" . :JCthm nllo; is approximately l per cent Ilnd 5 per cent of'

South Africll'~ IlJ93 pliltlnum Wkl tlil'llhtl .\lU~ r~pectlvel)' or 1.4 .per cent of the country'!;

{(Ital PO'vl 'Ittles of 1531 J t tel fllt the ...a.t.)e year.

{() they cannot be u.sed locally a~ Il~ 'eftt! cmu!:nt of the 11ettO(pal.Sl'M the (UW}1t.

rer.:krinj It u~lesli.

Renneric!(' however. \\fO set to mllftet lead free p¢'U'olln 199$, and vnl)' fhen would !be. U~ \)f

llutoc(\U\lyst!l 00 JUlutned in lbJ~ c\\unlty.

nwre l~ ~lllt:Mll cost bruenl in prodtlelna A\llOC(\U\IYl'tfSin South Atncil de$p1fto idna ..:}(t!ie to
the primacy !I\}\Ifi.'e of POMs. Impon: cos~ of the cemmlc monoliths tl't\m F,ul'opeand Jjlptln
nu(we1a1tl tbe advanttae (,r lower lrnnsport co~ of roMs t<'I the tl.utoct\tlJyt)t plant. The POM.i
itC oot even obtained at Il d!SC\mnt to world market pdc:es trJm the 1001\} prinwy pfoduccn,

The only tncct'!ltvo to ml\nur~tu\'C these unlcs Jl}Cally to; tlle Phue VI !Ileal content incentho tor
tluto·mnnullu:tufi.'iI, Im.roductd in 1989. U~UJlvnlue as a me~ure or l{lCal!.'Onlcnt. Thio; repl*-'etl
Phll~ I t(l V btl~ on muss 8.8 U.melt..,\ure (1( IOClLlcontenf. 11le hl&hl'r value rellnive t(l mMj! of

llw~ unlt~ UllOM for more Ilf it tax rdllltc·

13



t~ U~ nC the ceramlc monolith has ~ome the dominant tC1!MoloJYworld wide. The
m(~rK}lIth11\\ cyUrKSer. MI'U!!1U)'or circular or ellfpU.;'al crmt;·~tlOI1. It 15made flom a poroU$
ceramIc called cj~dieril<'. extn.u.kd into a CIne honeycomb with walls O.iS nun tluck and

cun{.unJr.~ (!found tlO hotes ~r cm~, Both Jnlwol1 Matthey Md AlgOfAt Impmt their
it\(I1l(llIlhs thlm Belt!um, Jl1{IIl1or (j~rmMY.

A \liaVk:t~t (\;uatinll u( 4Ilunlirt4is lldded to 'be ~uhlltnlte. Beeau~ of iI~Nih thtrmul stablllt».
WUmlJ1j wllh'itllnd~ the twill l;onUitiol\'\ pr~nt in the vehicle's exb&u~t ~y~tem, A promoter.

'AA'h III~erium. it rare t'lIl1h clt't.Ilent. b mJded til Ute \liMh\.'Olitcrellin, an Irteautill' surlacl!, The
wa'll1cot( fncre~ lhe surt.u:c IIlC. of the munolith to If!I'itn:dmately 30 000 m'1.l't~ wWChit
is fh~ in IU\ uven, A !''()atllt, uf MM ,\olulion j'J thrn applied. formina the m:tiVCl layer that

",'(Inwrts 1M twnlM t'xhau~t l"Ij(!~, '1"'tle subl>tnlte is Uun tired lhr a ~{U:'..i time,

'l1te prtldooliul'l of pllt!nunl tmd rhodium !i(,lutlons fur cooUna !he lWbsttlte Is .crurled .lUi In

Stlulh Al'rica, Jolwmt Mtltthcy nhUuM it" roMs f1\111\ Rtmenbur, Platinum. The soluoon
~lulre,t for the autOiitlwyM lit manufacw' ~11it its plant in Getmi5ton. Dcauw. ~U(_5 its

PGM~ ff{lm 1.11\ Plmlnum Md pr\IJIWes tlte POMs ~Iul{on (or I!'i AU[OOllttlYSI!l In
Pt,rt ml/abeth,

i11t' ftnishe4 IUIOCtl(alym 15 !It'1I1('tllter to ('XlulUlit mMUtactutm, or ear tmlnUfllClUftA wbo
\.'OIUru,,'tc~,hauMmt'lnuCac:tutm to prodUl.~Ute CAtalytic .,;onvenef wllhin &\'u~m Afril:a. l1te
ilull\\'l\tllly~t iii tlten t'll()\U\tod in &\ mlUl1le&~ 'ltecl canlstcr. in wltifh (,}I'm if be\.'tlrnt~ more
ACc:UfllteJyde!crihef.l II a cltll)'Uc convener,

11\C J\\tllk~\n Matthey plant, whIcb opcne<l (In 26 Mmh ll.W2.1s ('Xpcctd4lO ptoduee i lo~lll pf
!inu (~I()unltliin 199!, Bach unit C(lnttdn.~ 1 to 2, of platinum and 0.2 (0 0.41 of rhodium. ill'

llwrm:1mllte ~i(lUli metal ,,'Qntcntvlllue (If $29 ~ coot ttoml S14.!'O nulUM1. u~fna "'tfqe
199;\ ,'lIjl!('R, ToUlI ruulUIU I\UUXllltruyS(productIon will cmlliume appmximatdy 1$Oq of

r:'~'hum and 15Hq of rhodium ftom local prinlM)' PGM rrooucU\\n. hy the JnM§(\n Mllttltty

fl1wllin SHUIltArTicll.

lA"U~liil S<lutll Africa ,Ply) Ltd. i IIlU flet cent iiu~ldlMY uf DciU!i~ AG. mlUketl¢

llu(lXlaully!lts \11\ l1clt~tlf \,f A1i<mlK '\\l\o \'litlll'llllJled Its rIMt in 11.)89 AlIUra"',, ex~tro

12



CHAPTER 4

AUTOCATALYS1' INDUSTRY

Mlllor ,.chicles W'C \\1\0 of the world's lar~t ~oun.'eSof $1lr Ptll1ut1M. cmllt1na eebon l1lonoXiik

ICO), hydtu\:I1I'~!ns (HC) and oxides llf niltOlctt tNOx) wbK'h cause sm(lJ. actd rain. and
l.',mtl'il'1uteto the ar~nlwuse dfect In the eartlt's atmosphere. nt;s dt.lJ}ler deru!l v.ilh Ute Soulh

ARkun pr{idtk:lk'n of »ulo.:ltlllysl~. which tltlet nut (~ harmful emissions. and 1['1tbtute

\uNlly to the W\wli'" marltct.

There tu'¢ twa bttslc tytl(s of aU('I\'ltaJ)'sts. 'l11Colder tkilafl 13the l)x1dntl(ln ~ltlt~t, which
mddl~ CO Md Hem CdM1ii dloXide and WAler. It b nlt~ to Ute clllta\l!t stremn and u$Wllly

c'ontlllfll platinum or l'lUlIdlum. or t1l{U'Cl.'on1l'I'lonly.tl nUlllun- of both.

COllvcnlun or NO. I'll un \IX1®li(11l \zIlUllym. IS limlteU. I~rn.'e .the intr()lJucUoll of I so-called
three-\It\y C\\tluyst. nle three-way cllullym ,:{lnvert:! 1111~ truIj{)t l~n\1!1 (,lolIUtllnlS hy
striwlna oxy,cn from Ille NO!t and ""ina It to mddlliC the CO Md HC', RllOOlum ill the
p~,",n;llll el"Ilt~1lt wlllch promotes the reilu, tlt'1'\ or NO" t\) ImrmteilS nltroaen. It i~ for thi~

re:Wln, IDef('tIIN\ tlult the mlljority of t!\l'(C,way l.'Atlllyst!l I.'()ntllln platinum Md rhodIum,
PaUlldiumlrOOdlulfl uutO\!lltlllYill.'t are At'l<l pt\1<.u\,W.hut at:' effectIve only fm' sm~Ucr enllrm.
l~(lOcml co~ity Md Jess.

nlefO ar~only two "umc.tlll)l~t manufll~t"re~ in Suulh A .i~a: John.!ionManlle,)' tPly) Ltd in

C"JCfmil'mnand Ala01Ul{ (Pt}) Ltd in Fort Elilabeth. whMlly $1) pet cent t)wned by Oe~Ullsa A(J
Ill'Germuny. and 5U ~l' cent (lW~ hy the IndulJlrilil1)cvelopftMltlt Corp.mlUon,

An "ut~lCUlIIl}'{1t1l1lt\lIiSlS of UlfOO IwtS. ~uhstfute. wltibcoat. illd plotlnum·.roup elements
cvatln" 'l11e substrluo i~u m~han1l:w structure whMl supt!O(Lt, 1M o:ber mttlttllll" Enl'ly
lllltOCIl'lly~t~\L'\Cd tltuminll peUet~ (or !he sul~ttnt('. hut due to Its MJller aeometnc ~!fll\:t, urea

u



txnu: ,t2 •sautu Af'R[(''/l'S PLATINUM-GROUP MHTAL PRODUCTION, SAl.E'S'AND r:.I(POR~~
JY8(1·199$

YEAR PRODUCTION' MMS Value (FOB) EXPORTS·
k8 ka R'OOO ka

SALF:S

i9X6 120542 t20433 2964 lOS 120 tIlO
19H'1 121 'ISO (31) 171 :\ 580 501 1291<(10
I'mR !:it72l 13UKS4 3 Rn431 1305(1)
ll))tt) 1336M 137278 4611 31ll 1361{(l()
tl.JtXf '4191:\ 1?-5!5RI 5 1M216 1342nu
199) 14.1}itH 141121) 5692 us 1394tl()
IW2 152 XIIl 1371)63 4677lWl 134 711!)
lW3 176167 153111 5 18lPllN ISOSU6~------~----------~---,-----,-------------~--------~SHure.:: MJneral'i nUfUU lif South Africa, 19Q.i

Nme: ... Slltlml~ excludil\l wMte aoo.scmI'



Sm~lll qutlnUtles l'f platinum and pallOOiuol are recovered by Mlnlna Company Ltd as
hY'pmlluct5 of COppel mlruoj. Minor amounts of ollmirldlum, a MtunIlly oo:urrht, mineral or
Il'lmlum and lrldluf." ire produ('''ed nl<)s11,)'from the Klmberely reef in the EVM~r ()Qfdlleld of
the \\'itwlltcf'lrMd BIl'lln.

Millin, uf nrc: tnd finttltlon are carried out on mine pn:mi~ to obtain it l.'i)o('''enlnlte, Snu:ltllUl
"f Ibe cOo(''l:otfate i~ carried nut on mO'it mines tk"Ccpt for Poc,ietemusr. A.nulndelbult and
l.ehl)wa PlatInum. 1be nom iie{Wltion from the smelled mQue ofuw (,'OI1$Ututntmetal' of the
rc<ttinum·,ruup. I1MlCly: platinum. pallOOium. ritudium. rutllCnlum, iridium and osmium, is
uOOct1llken at reflneries in Spritll'i, BrakpM tnd R\Lf,(cnhura, Nortllam Platinum. however. hIl'
iL~predlll.t.'1metru~ matte (oIl rcf1ned by Utmeus in GcntlMY. Imprua Platinum also had pert er
It.'ipreci(~u~metals matte toU refit'lM In RU5~lllfi Ute ps.~,

111eIqe't portion or Soulb African PaM l\f\lduet1on is tmltketed on ·tlle b!t.~isof lone-term
princlpal-lO·prlncipal con~I,." "tl\('o principa!: 'll'C u~urul)' automobile companies. It Is known
thtlt RPM suppUes Toyota Md Hondtl in Japtl.n. Impala Pla\inum 8cuppUesOeneral M,)tors: in tho
USA w Western Platinum nuppUes Mlt~bi!hl In Japan tRob!n.~()n. 1993: 19), Mlllk<rtlna

aaenlS ~uch lUi lohn.~n Matthey (RPM), t\ynQn M(:ulls Um{'lllltl Plntlnum). Oerald Mctlll~
(Northum), MU.subishi (Northam) and W(!!tfern Metros Sales tWestern PltUnum) ill50 l~ll1Yfin
impllrtnnt f\,lc In securina sfttes for their ~u.l\tomcrs (Bmy Md Odel1<hlal. 1993: 8· 16),

PrIor to (';)!.Xlnearly all PCiM 1Ul1~were dtreclcU to tllCexport market (TABLe 3,:U. Only from
ItJlXldId loeallnduslrics bello to con.'mmc more tIuln 1.0 per cent of Soutb ArdeNt !lUtClj, Since
ItJIXI.l\lCru sales beaM to increase with the start ofthe·aulOCtltalyst lndul!Uy.

As there are tl\, omenl tla\U'CS or Inca. c\'~'i\1mpUunfrom total sales of roMs, export nau.re, in
TABLE 3.2 hnve boo ttl be estimated.



"

Th¢ tlU'cc~rproducln, ,fOUl' is Itustcnburl Platinum HoldJnas Ltd. which luI..' I.I1e cOl1llOllInl
Inte~t In Ru~tenburl Platinum Mines Ltd (RPM). RPM \)pemtes l~ mlM~ in Il~ w~tcrn
hell· If the DUMlveld C'omplfx \li1,; Anlindeli'ult. RU".lonburl rutd UnIon sc(.'tiOM, RU~lcnhurl
Platinum Hoh.Hn,'i Ltd I~ ul~o Uk: mujor ~ hol~r tn Lehown Platinum Mines I.tel Md

l\\tlleler~~ Platinums Ltd. 'lbc litter COnllTlf"J'IC('d pt(lductionIIImid 1993.

ImJlllhl PlatlnUn\ LId. the ~'(lnd tlU'l~t flC\lducer In the Bu.\Jlveld (\\mptcx. opemtes j mlne~
Vll,~ Blrtlkena Nt)f1b, Wid WU®~tfonlcin Nurth and S<lUtlt, ~ ndf16 are all ~lUtllN in
the former Repuhllc of BophuUUtI..WIttW. on !he "'~ern belt of' dlC a~ul\lctdComplex, Im[laJil
t~h\tlnum Hot<ltDl~ Ltd i\l'it} bdk!,* the 4.:ontfilllina W1rC3 in 8atplilts hV6trncntli L1d and

M~,,\jna l.td. 1.1\emine" belnrl#ina to thce,c (,,'tmpmUe~.Crocodile Rivet • .Kcnnedy'~ Vrue and
M~,lnll Platinum MitW~ Ll:d. ltlve been "mntbOOlf.ed" \L~ f.lWy are Ul'le("xllKnnhill nt J'Il'C"<'nt
~&lflrlt.~,

~ ,alter impt)ftlmt primary pfodul.'Cf ts l.onrbo with its WI: "fem Piatinum. IWcc lind Eustern
Pllulnum mines hlCamtl CflM of the town of RUMCnbur,. Impal .. Platinum has it 21 rer (cut
~tllke In ctlch of I.he!lCml~,

P.wItcrn Platinum Ltu It situAted wlthtn lhe border of tbc C(\rmer R<:pubUc ,If B(\{lhUtrulL,wanl..
At RPlv•• und:r,round opemtIon" tllke plllCe Olt tt<\lh slc.k.'S of lim rt~ intffflAuomU tt<~nducy.
und production Md \lite' t'C\'C!t\uewere tllU! ~mrod by both ,,'\}U·ntriC!i.

Nllrtluw Platinum L.td. Gold AcIds ut South Africa's only platinum mine. delivered lis nrSI

production in Jl\nU.1U')' lW3. It was expected to reucb Ml produl.'tlon by Itte·1993. hut Ihl~ hu
boon dClllyed due to mlnlna UiMcultlCtl exp¢rlell\..>OOM I re~ll or It bdna the dec~,t pliltinum
mine Sn the BU3bveltt CQmplcl<Ml the Introduct!ol\ of' new hydtt\·powcr t«hnoll")"

~(tnlnl or the Merenllky reef stt\rtf! It ;?, 'IX) lTIetrt8 below surf Ice with, (cmperttture aradient
Iwh.'C thut {,f WltwlltcrnrMd lold mines at NllrtlWn PhlUnum Ltd. Lurac qUMlIUC\ Ill' chilled
wlicer we thl:rtt\~re required with il ntt)fC eftMent ventilation system than in WitwiucrlifaM ,\11<1
minCl\, Tceth1tli pr<lhlemll with tM new hy,lro'f\\I\ver \octmotOJf u~ f'lf drills. w!n..:hes Md
other equipment lmve al1l0 l}O(!ncxperlcru.'ed. Hllw<:ver. fUll rroducti{ln M1tluld he I'Cltclt«l

durina 1mjf ffiCUll prices Improve lind letlbina pr(lhlem~ \\cosorted out,



CHAPTERS

PRIMARY PLA~1JM ..GROUP Mh"1'ALSPRODUCI'ION
AND SALES

S<lUI!tAJrl~u'~ rlallnul11 mluc'l and tbe $tUlwliter MlM tn the liSA tItC 1M (ully I11l1jorprimtit)'

rn)lju~'t~ \·tl'GM, in the world, Mo~tother tarae prodll«'" let'over the mew!.~ a by-product
tit nlckel minln, in J,OOOl.IIJ 14yered ~ulte~, 1'Ilc 11l'~ ,)f L'le~ llCCur at N,ml'\k in l'klnhem

SlheUD,RU\'1ill uoo ut Sudhury In Ontario. C'ruuldIl.

South Afri~~"00 «uwa dominate tbe world produ.:lion of PGMs (TABLB 3.1), With the

(,«seat d«Unll1i Mltc~ or PGM# from RUSlila lnd if th1~~lUnuf~ e\:Ufl(\fi'UC~tUdl{\\fIl~" l'kK

healn to imrt'we. Snuth AfriCllCt)ufd MI.'(\fl1.ethe unly dmnlllMt proUu~r {'If ~ ~Ull~ in the

w\~thl

South Afri~lUt outpUt I~ derIved mainly fflJI11 tile M!mmky Rect. willi the temUOOef bet"'
mined from the uOOcllyina '("01 chrnmItlte tICtlM and Pllltr¢ef In the Pot&letermullaretl. '~

recr~ \lI.,\:ountedfor 54pee c.:enttlf the lotal world PaM production in 1992 ('fABLe s.u

..------r------"'.---.------
Snuth AtlicalC.
RUlllio
CM-tldaUSA
Atl' !"llllll

I~
~"

S\lUl'Ct!l:

sa L)fIU#; 81,9 1s uno tJ.(l 2
2811 0,4 4
?1Il) 1.2 ;;
lUl "1031 1.5

66 \191 100

COllNTI\Y
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It is tbe concept of life cycle pOOsesIlnd ttansmuterlllliSiltion thllt this study uses to establish an
uuHook for Ule PGMs in 111emajor se<:tors (If consumption. Life cycle phues are ll.lentllied in
~ !l«tOflt rtom Ute IOU curV6 of platinum and palladIum. Potential &mwlh llleilS can then

he (\lund IlK! d1~uJ!led In the South AfrlCM context as (0 what ella be done to promNe
mMul~tutil1i of paM eon~mina prodUI.'ls.
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CHAPTER 2

THEORY OF lNTENSlTY OF USE

nlC basis of this stud~ uses ute IOU of mela!~ to estaMlsh areas of srowth in the PGM
manufa.:turma industry of South Africa. It is. Ulcrefore. pertinent (I) discus'! the theory and
f1ackgmund oftOU before using 11115 methodology to analy~c demand ofPGMs.

Malenhaum (1975) was the tlf5t (0 introduce the concept of IOU for materials. He sUucstllU
thllt :1mlnenil!> IOU (colUiumptIon of a minctal}X.'r GNP \If a rotIollj is related to per capita
GNP of It rnuion showlni an Inverted ..UH shllped curve.

Subsequent studies. by MtAlenhllum and other academics in tllls field, stressed the issue of
demutelillUsatlon where minerals experience a once off ch1lngc never gone Jtroujh before

tWaddell and Lnhys. 19~9). All these studies support an inverted "Uti shaped IOU curve Il't a
function (IfGOP per CllpIta. However. the perspective rcmlUns one of declinina material trends
rather tlllln cyclical waves of innovations with technoloalcal chnnae nnd discoveries of new
materials such as ceramics and plastics, An nssumptlon WI\Smllde that decUruna IOU wa~
because of \\ shUt in demand from mnnu(lIctutiua to th01ess ma!crlllls intcn.'!ive service sector In
lite Industrialised countries.

As npl)o~d to demnlerinlisation. transma(eriallsatlon suUesl$ that demand (or minemls
experiences phucs In whiclt older. lower q\lnllty materials linked to ·nature Industries undeclo
replnl,:ement period(clllly by Naber quulitY or tecllnoloalcully more appropriate mllterlllls.
'lllrouahOut time n I)eries of nalum) replncement cycles in induitrlnl development occurs
tWuddeU tmd Ll\bY5.1988).

Humpiucys (19K2) identified 5 phases of arowth and development in Me cycle liSled as
fllllllws: InrroducIOl'Y. growth. mature. saturation. tmd declining phases. representlna ilproduct
lito cycle (FlO. 2.1). WQddellllml Lllhys P(88) proposed reaulnr product nfc cycles C\lf a
numher of minerals ovcr extended periods of time (FlG. 2.2). Tho tlml". and plUlsos of ihese
cycles vQcywitll the nature of tho products or mlncml$ selected brina nbout tCIInsmatcr!uUsation.
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manufacturing Industry. and research and development of new products for the domestic PGM
industry.

Problems arose In the study due to 111e lack of historicnl datil. Demand staUstIcs for tJ1ntlnum
and palladium hy various applicldons were obtained dating buck to when statistics were first
puhUshed in 197$ and 1980 respo:l1vely by Johnson Matthey. OUter PGMs demand statistics
are not available as far back as 1980. COf, ..unplion statistlc<; ofPGMs by the South African
industries .are Strictly controlled so as not to divulge Information to competing firms. The study
is. therefore. ~stricted only to platinum anti pfIl1adlum.

This report is divided Into 9 scctions, The theory and back3l'ound or IOU 1!J dlscussed In
Chapter 2. Chaptl:f 3 tilSl.'usses prlrllacy productlou of PGMs and sales sttatcaies by the South
African producers. Chapters 4 throush to 7 Investlalltc the foul' major sectors of application fot'
platinum and l'It'11hldJulll. In UteS<!chapters. local manu{nclurin,a in applications for PGMs are
discussed followed by world demand in 1992 and IOU from 1975 in order to ..:sUlbUsh outlooks
for these metals in specific sectors, FUt\I(C prospects {or each appUcllllon are thcm nddtessed
pertalnlng to South Africa. Chapter Iidiscusses tho findlnas of the study in detail with cmphnsls
on ihe IOU of tlte metals followed hv the competillveness of the mere prospective applications.
A short political comment is also uuth!d .It the end of this chapter. 'The final chapler c<mcludes
the flndlnis of the ~port in the llaht of the best orospeets for development of loeat beneficlution
sectors f\)l' tlte country's prlnltlcy lJOM production,

SUtUstics )f demand fot Ule POM!!. by sector. were obtnlned from Johtl.~onMatthey. 'The IMF
Md Ule Commodity Research Unit provided Stlltistlcs of GOP and world motor-car production.
Buckaoound lnformal1on on tho extcll.\(vo topic of applications for PGM~ was extracted from
Johnson Mattllcy. MinIck and PlaUnum Guild International publications. Personal
('ommunlcutiomi WiUl members {)f Ute industry both locally nnd in tile United Kinadom were
ul~oconducted.



Mlntek has also attempted to promote platinum Jewellery manufacturing in the country by

developlnll platlnum alloys and orgunislng semlnnrs and workshops for the local jewellery
industry with technical advisers fr"lll Platinum Ciull.1Jnternatlonnl. The Qovemment :1.bOUshed
the ad \'Ulartm excise duty on jewellery in 1990 to boost jewellery fnhticallon.

The tt,cal PaM manufacturing industry has consumed very little of total prImary production and
has nnly begun to increase since J990 with the manufucture of autocatalysts In South Africa
(TABLBtll.

The purpose of tItis study. therefore. is to Identify !"e ~Ilost obvious areas where value may be

added to primary POM productlon In South Africn for both local and export markets. ThIs is
aCl:ompiishetl by investiglltina tho four major W'Cusof applIcaUon (l:OUlocatnlysts,chemical and
allied Industries. electricalllnd electronlcs, and jewellery and colnnae). A study of the intensity

(If usc (cQusumption in kg per USA dollar GOP of the developed countrles) of tile metals in
these nppllcntlons over tde lust 11 yenrs was used to idenUfy areas of potential growth.

The time series of the intensity of' use (IOU) for these metals, us investigated by Waddell and
Labys C1988) in a number of illfferent marcrluls, arc used to determIne n future outlllQk fOf each
application. ln the calculation of these IOU curves, the GDP of the developed countries, as
defined by Ule IMF in constant 1985 prices, ill used to establish rem arowth or decline.

11terJ have been limited attempts to pr('mote alocaJ manufacturing industry in the PGM sector,
No studies, I<J the author'S knowledge, bnve ever been attempted to identify the problems tltat
have prevented il'owtll in this specific sector. 1111sproject Is. therefore. justified 1n attempting
to determlne potenUnl growtll IU'CnsIn Soutb AfrIca's POM beneficiation industry. Tho
I:ountry's econ(lmy Is presently StfUiSUna to come out of II recession and political cht\ogo hill)
brought nbout demand for aft'lrmattvo action. Bolll employment opporl\lnlUes and udrilUot1nl

foret,n exchange camin&s could be Ilchleved by the development of nn industry that
beneficilltes this country's scarce, though unique entlowment of these metals.

From the lOtI cuoes, (1otcnllnl growth In applications for POMs arc ident\Oed and illscusscd to
clilubUsh whether tho future "New South Africa" government, should play a rote in pmmm.lna a



nltt~ concerns Ct)ft~UtnC VCl')' little of S\)uUt Mrlca·~.primary PaM production a.nd$OtnC 50 per
cent ot' theIr production I! e~tlmtl{ed to oe cl([lOtfed as the local market ((\r I.hclr product, ),
~ma.t1.

Lt~ally •. tOOcht:mi"J1 md alUw ilP{llil'IlUUll.l! indU5U'y Joi knowll to he the second laraest
\.'oll,l\umer of POMs after the au:oCli.lolYSl mlUluflll!tUl'ers. To obtain an idea of the sUe of

lk'mMd f\)r PGM~ hy this locli.l beneflcil1tina indll'itry •• number of assumptiuns hive II) be

mnde. It i..e!\Umuted. however. that :ucru COfl.5umplion of lotal snI~ of primary produl'l1on

retmur~d 'taue helnw I per cent prior to uutocl'ltlllyst manufacrurina in 1989 (TABLe 3,~J. '111C
chemh:al and Ii.llledIn®'\u)' is ClIt!ml1t«l (0 hive eon.~med 1ono k, of PaMtt in 1993.
Mineftlls BUl'eau (tW4) haUft''J ludi~.uethat tmal South African ~alet "r roMs reached
15~ 111 kIIn ItN.\ SMW1'1i UkU dii. k..:111in'tu'Itcy only cmuiUmod I\lpproxlmttely n.1PCI'..'tnt
til'U1l'l {(ltll1.

PJntJuum J~ pf'imlUily used us a cllti1),St in the reCormlna Md lsomenlluion produ~tion \If

1\1~1N.~tilM,unlcOOcd pelrolllnd fIromt\tlc ..:bemi~tlls. Pnllt\dlum arul rhodIum W'C ulied In the
1:411.11),,1"lof rllt and polymer hydroaenutlon teactiONl. rhodium 1:K'1n: {l"mlinent 11'1
hydrofl~rmult\UM rcft.CUoll$. Ruthenium nnd Its com[lle:<e~ are used in ille ret(u'I11lna of nulural
aU-ii, the pt'(ICll.ll:tlon of diesel fuel and IllO 8yn~s of ammonIa. OsmIum is u~ in the
I,'dl'lVCrston {If olenn.~Md tll¢ sYl'ltl\~S f)f W'nlt\{\nia.

{.cai.,lilUt1n\In vehIcle eKlmust emlssiun!l. whlcb became conlpubory in the Europe.tllUnIon
trlfm ll-w hca1nnJI1# of 19'J3 and is und« u!~ussl(ln in SQu!lletult A~Il. will IncrcftSCIlle demti."Id

hl1' unleaded pctmt. Belijium C(ln!uNc~tt u llU'1C tcfilmtef 11'1199() itId further im:rel'le:d
denu!ltd is cX{\Cetedilt EOOlPC iOO SlIUlheil.'1t Asia as rennc~ en.Ilure at.k'\lutuc sUpj\lIes (If

unlell.tk'd fu~lfl~r\.·atli.lyl\.t·equi~ ,'i\f<\.



CHAPTERS

CHEMICAL AND ALLtBD APPLICATIONS

$.1 Jnttoductton

PJutinuln"rtlUp metatl\ arc u~ in it VUill number of lWUcltkns In chemlcill Md retated
"mJu'ttri(S due mainly to th<.'Jrcatllt~'tlc Ptopertl~ and extremely Win r6i~tIlnee to chemical
"{(!Wk. ~ awlicatlon.\ are dlvi<kd lnlt) two broad cateJ()ti~.

in Chemlcll1.wlliett lnctu~'l {'Iefl'Hl<!umrcfhtlnl. nMe acid produ'l:tlOI1andmeillclUU~~.
Fhltinum'aroup metals am u~ In lllC~ CIitC.lort~~IUse "f !.Mil' catalytic and
Il~mpeulic dlcmleal }')fllpertles.

!ill Allied. whtclt ('overs .nllyllc ll1boflltoty aPflitratu~. 1111.'\5JW\l®ctl(lO. rj,nl:~1;and

tll~troplll\lna. n'lell' \\'{\t(CaUoll (or ~ (lWl'K~ i~due to the pbyslclll propertil.'''>\)[
tOO PGM!iI :ucb as their cKtreme blah re\istam:c to tlwmical attllCK tu\d very Will
meltlna "'IMS.

In Ihl~ clulpte.r. d!~'U~llion It; ,,'(maned to {X'U'oleum.em-mical. ,lw and dent1l1flppliclllioM. tIS

clImprehcn."I1\c~tlltl~ucs are ftvnllllble only f,}r t~ indu'Wiclj,

niece Ire two "'(~nlfl.mlell.Mtutted in South Africfl. ~uM~lnl benet'tchUod POM pmducts to end
uwr JmJuslrics, They wc. (is (oU{\\Vs: Mln,~,on Mlltthey South MdCI (Ply) Ltd and POM

Chcmil:a1'i (Pty) I.rd. Jolln.~1n Mjtthe)' South AMell uhtrunli !.Mit primil}' P<iMl\ fml'l1

RUS(enhura P1uUnum mines while POM Chemical, \i\UNC theIr primlr}' metals frOM Imptla
Platinum mines,
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Iii) Prtltlul!liun can be incrcusw reoocini unit~, c,l" Ifllm established capital inve~tm('nts.
(&:lInuml('~ \If scale),

(ili) Pc4ltlUCtft; in tills 1.'(luntryillreuJy have an ~'Ulb1i..h('d source \If POM'i .:to~ to theIr

I'tlk:l! of mllnu!~lUre.(~urity \)f ,uWI~).

The ~ttrnuteu:! Nfl 1.& ttf PGMs l;ol1sumcd It)' the South AfficiU\ tI1l11ufa.;lurcs amounN b\ only

2.ei per cent ,)1 the (()lillWc!.tcm World c{ln'tumr>tion at' 87 401 ka {C\1\'m~. l' "14). FiIUt'\'~
fwm t"le Minerals BUCCIU (1iN41 tIl,,~wlNit total Smith Afrlcan PaM ,lilIes ltn{lUnt 1\\ lS:\ 111
~, The nu{tll:allly"t industry Illm~. thercr\~rcJ,,'llt'\unled only 1.4 per \.'Cfit 1)1' tlle ,,'(luntties lOcal
we~,

S\lUth Africa. tltcrcttll'C. 1101\1';nn1y a ..mall mar~t 1Jutt'C b)' world \uu1dM,J" H\\wc\'1!r.

cxptumtnn in the cxpon MIIt'<ct fur li'l:ll1 uU{(lCatu1yst manUfll.1urets !.'OO111~u!t from tv.\) nwn
lilclOts,

m Jixpurt drive by kill III motor manUfaf.:turelli to \!ounttl~ wiler" aut\\I;llli1lYllt~ w:e
re-quJre·j.

tUi A spreud or envtr(In.'l.enUlI leibtitim1. 10 mllCl' coUnl.t'Jci in tl1\' '>'.wld. requirina

(lU11~lIt1l1YM($ f\)r motor vel1ldCi.

Altcmtllively. Soutll Africa ilcC(t'i to attrll\.'! nlber tlUl(l.:lltllty~t I1'ltmUfllctufe~ In. the \lmrld kl

~t·up plants In tl1l~C(}UI1lt)'. in onkr to expu,nd tbIIipaM tleneOclilUna ioou~t~" Thb ill "I'll),
fl\lsslhle If the !.'Ollt(If prndUeU\ln j'l mu\'h lower ihrut cl~wherc and a fAvnurnl'llc lax ('!I1lh::;

!mpf(lVC~ ':l)m~litlvet'll:lIlj, Thilj ('!Ilint Ndlscus~ [unher In C'IUIpler M.I,



indul>try In the Inna term us import tMife" on motor cais arc lowered (com their present 115 per
~tnt tu 4~{lercent by 2(l(l3.

!~'ient invc,\tliIlUOlt.IIinto the PhA.~ V( Incentive ~betm' arc under way. inltbued by the

Mtni!\ter (If' Trade lIOO lndu'itry. Mt lkrek Key~,nlls illU'l\tive s..hemc will not be ~mpped

until 1'~7 (Smilll. 11.)94: Pm CmIlllU. SU"C~OIl$ have been made. however, to ....p the value

uf t'latinum and rhildJuru It S)6(VOlt and $l()(X)/Olt mpe.:llvcly r" t tbe rebtltcabte exei~ duty

on the export elU'l'lin,'f from IUlOclltaly!\ts. nUll wlU ~~INy I',:ducc tax rebater, 11'k'l'C1I31na

I.'1J.,(S«(jUU.and l.!llUld etrcctlw:ly mise the prIce of mutor.cars in South Africa.

FA'on{lml~ of "!i:ale Me W~I irnpurtW'it for the future of Ule 1l1dUlltty. spe~inCatiml~"r an

"u{llI.'lUl.lyst are diffttfnt (,)1' eru:h m('ldClof cat. Small productIon ruM cf lI.ulO<:a{aly~~tIlt one
li)cal mt1de1or car wUl haw I hlah unlt C\l!t. A l~ Dl'oduc:tlon run of IIU1OCi111YSt~t\\f an
tt"mess tfMOr rtumuf 'rote$ with a biaaer mt\rke:t (or a different model of Cat. will bAve I

lower unit cost. 1l\erefore. the smwl. South African motor indWItrY. by world ,m~. wUt 1)41
l~lI pr<lllt4btc IhM the export mlU'k¢t(or me toe.....autocatllyst manufacrutm.

F!(lnt AIt export point ~)fvtew. SQuill AfricllllM t. promlfilq Nrure tn IhIppUI\I ftu(OC4wlYIlI!lto

C).t)\lIMMt A~a Md LAtin AttlCdcn where le,lsllltlon already rcqulrc, UlClr use in f;ume or \be
I.'\lunfrie!t in l.het«:rcllon~. South Korell. Me~l!o And l3rfllU arc smno of lhe hlge!l( f'lrodul.~
,)f rnllior vchicle~ lIt r.t(\te thAn '1 Minton unIt{{ prtlt.luccd in each COUIlIf)' dllnl" 1992

(Automotive Newg, 1993), n~ {W il'OWina tlwke:s wblcb tlrefldy produce uearly 4.million
vc'ilh:les in to[lIl At ~nt. 1'he demlll1d (\\1' autoci1l.\lysl~ In ~ «&IOM slklldd be Ul.t~tcd by

South Afiieln ,upt~Ues.

til Autoc(ltW)'tic tnllt\Ur~hIrlna IS not a labour lnterWYO I\" ~~ nnd. lherefoM. wUl not
awn from a chcllP labour fOfl.'C ftvllUt\ble in UlJrd world \:tlUrtttlell. Thllll make!! it
unllkfly Uun devetorHlli counU'I~:twill hAve A comfleUuve ooyanta,e. l('uJ'lltlll
intcnMVC),



PllihtdiWill.m\~ump<i"t'1 in ':UftlCl1till),st!l i~~nUy enlerini it Jrowth plutSc, It will be u~

mUle in \,unjuru:tltm witlt the 3 way pItlliltl,llwrtxl\lium tlUloclllalYJt as cmJs<ion rCluhUloM

~ome I1Nte "4rina<'nt IUd eft\)tl~ 1ftm.dt III f~'e \ '!dcle emll(~'lM even f'urtt'ter.

In.~ .1',1 (p •. '-III: or .wbj(atttt.Y'f~ ~ been in'rodtl~ in South Aftlcft UtrouJ1l1he
lutll~, • Imkttk"d 1'..'U\~ by 19Q$, ~.h.ltllkJ'l. notYtt Implemented. rUlfktlna tOOlor

\,:J~f~('If IW{lnfi Vt'llQld~ ll~ Mxt M~P tAken b' t,otetnmtt'lt. (oU(lwil'll Wfidd fmIdj,

futWe t,.....tllie~ r,l( ClWt'f'ftI:tWntttl South "me. wiU 00 m..KC\lrientated t6will'dfi lKovhltna (\}I'

(he ~"'1a: DI.....'OJtI \\f the u~yj1eaed M ·the I.'ountcy enteB a new «It In Itl flOUdl.~,Koeplna
pGl.:CWiUtworld en'trolU'l\eMll pro~'tkln tre~ will ~bly fAll into u new 8OI'illi poll<:y sinl.'C

tit ~nt the low ilWdtne IWburM blve hllh level" l\r till' pJUullon. VehMc emi~~m

kJi\lltion. t:tCftr,'fc • ..:ouklw~ll ~(lmc "mtlhy In Svuth Atn\il tlCfore the tum or the century.
lwlpll1l (0 if\'!.flrO~ IMt1J, \.'ondldnt18 ttOO~ Ihc P:l(lI'('f I.'(lmm\lruue~otthe e<mntr)',

When thlii 1eJI~tllOOn<k~ I:OtUC lbtmh ~nt 10cll1 p't)®clion ':.1*lt)' of l.t mlllltlQ

aUHllitllllyUc un1t~wm bc Ideq\ltUt: 10~upply b()(h the <kuMl-lk and ~xport nwkeUl, r~lUU~i
'" the twu rnldul.'el'\ In the Vdl.lntcy. CUll ~upply an ~Unuued Ioi;:Alpn_lductlnn of over Zt~) UflO
new pew:nacr car hy 199$ and export the 5urp1lm uf 1.9 milllon .U~}cltal,vt1c units at full
pnldul.'tlon l~vchl, FunJ\el' incretlX~ in (lUlput \,'flUld be fUlIJMd If production slllfN were

"""bled tllUIi \l!Wlltina the ~i\lly {Ill' MY cap{Ull expcnillturo 1Iy the autvclI.tll.1~t
lnUnuf&\cfu, ~fS,

The Sm,lIh AfricUll iumcatal)'t\t il'lll~1tY ill rct'fiently ac~ r\~rtllO exp.m mallcet tIS a. feliUlt or

(h~ P_ VI Idelll iiontent Inl.'elltlve ~hemc ft\r tho mmor ml\!\Ufl\Crur~11. 1hl# could be
"tl~ICd. however. hy tI'&Wc "lretmtnt~ with the world tnl.oo body. Gencrnl Aarcemcnt en
l'mUh uru;t Tr~ (GArn. (iAn' hal( recently arPllcd ~lIure on South i1.frit.'1 to reduce

Imffs and inl.'Cntlve schemc~ It\ promote ttttdc umnn.~t cf)untfles in the world. Smith (Pm

(1111001 of M1Mon Ml.\ttlley, &\uth Africa. noted th.t tlti~wilt effC(t the nlC1l\lf mUllufaclUdna
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11te COl1SU111ptlonor pl~tI.lUm from autocatalYSIS in the Western World wilt incre~ from 40,6 t

in (992 to 60 I by the )lent 2CXlO Palladium Uelllilnu fronl thi5 Industey will overtake plullnum.
incroU':illta: from lUi t in 1992 to 7~ I in Ihe ycllt 2()OO,

l1le IOU of' pl.uhlum and palladium will then enter 11mature p!1,* It! theIr arowl.h flUe! Illow.

endln, in 2U:U, 11'IC(lmy arowtll wilt come from the <kvetopin, workl. whUe t1CWt~hooloiY

in the ittdu!\trill! world tnters Ule tran~PI)rt induJtr)'. Etul!lslon control leai~latlon in the

intJUlllrilllclmnU'ies becomes (00 ~\ere tttr the Infernal comhu.~jon enalne to m®t,

'Ute IOU of lhe~ mettll~ enters u 8lturated nrc cycle phuse arter 2010 and It decline bealns u,~

.,OUI1 .'1new IflW;'ltlt't t~hnoloay. without \be U~ (If aut(!cldllly~t!J. be,,'Omesptevatant.

n\l"i time ~rl~ will (~,,1lta.li8umlna cheaper. more etre\.'ltvc 8U~Ulut<:S fur plttfnum art' rot

(,lUnd for IlJttWlI1l1ly-st"i.

Motor t'ompanle!llulve often liU~~ICd the use or palladium tIS a subStitute for pltUnum, It is
more Ukely !lUll palltl(Jlum \\'111 be Inl'tefL,lnaty use tIlon,J with platinum in Ilutocatuly~ts, The
r,\lIowlna {octOt'!l rul~ out t(}tlllsul)!titullon ofpl,l,\Unum by!)tlludlum.

m Platinum Jll flU' more fw~nt to {Xlisonin, by .petrot contatnin4te~. 5\l<Cbu leoo. tl'UU\

pallndlum.

lll> C\lit SAvllli~. If MY. ndtlcved by u~lna palladium tauter UWl platinum will be

{Mwclahcd by lar~r Ilmoun[!i of palladium requIred In the nu(,wata\~t to
compensate rOt the Imls ofpllUlnum.

(iii) Sb<lUld palladium demand rise slanlllcllntly. South Afric(U\ l'll'oduCf:l'SC(lUlddenumd
it lugher price for pultlldhllll when supply becomes remicted (pttltlldlum hi a
by.pnldul.' ofplAtlnum mlninal.

(iVl A10l(IU,h Rus'\lll Ii tIle worlu'" hltAC!lt &UfIi111crof plllidium. it b eX)'lCcl,,!lUult
tm'lluctlon will i,k'clloo In tho ~}rt to medium term due primllri}y to 4CC1Inina
nickel "utput ( the flftlliRUumis t\ l1y·tm'lluct or rockel minin, in RU1lilal,
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TIle Mlowina must IltS(lbe nOlecJ.

In order to establish II 10na [elm outlook fot the consumpl1on of platlnum and palladium in we
aUlllCllully~tinduc;try.ll tlme series fur the IOU oCthese metl1lsis investiaated (FlO. 4.5).

Ii) Approximately SO pet cent or the world's aMual car production and sates arc in the

Ueveloped countries. as defill¢d I'll we IMP (TABLE AU. and so Ute ODP InUS dollars
(lfthese countries Is used to cakulate the IOU ofptlltlnum itt the lutOClltalyst sector.

(if> Ncn.rJy all t1tc em fitted with Ilut(~llllllyslsIltC sold in the developed i.'Ountrics where
present teal!lll1llon requires their use.

Platinum bas soo\\n an tiMual average icowl.h or5. t per i.'ent s1ooe19151n Irs IOU curve (FlO,
4,5). Palladium on lbe other band tU\S shown II decline of 7.2 per cent per annual trom 1980 to
1989 after wlliclt an anntull lve.ruae growtb rate or 25,3 per, ,\t Is calau14tcd from 1989 to
1992.

ThIs renewed lrowlh In pul1lldium beaan in 1989 when the pblllnum price trtI' !IIhlwc
SSO\II\ut. up [r(Im the previous yCfttS from 1981 (0 1986 when the price wa~below $SUO/Oll.

PaUrllJlum bll.~ lncreusin.aly been used wiU, pllltinum ~tncc 1989. TIm nrst MOOUI:lI.'eluenl of
intenUolUt (0 substitute pltu1nUftl with 0411ndlum CAme from Ule Ford Motor Cornp.my in U\C

USA In W8S.

Ot illc 4 laraest {ltlmlliler car mnnufncturini counuies in tIle world. only Japan end Germany
hnvc 1\\\(\WI\ jrowUt In pn)duc!ion since 1914 tll4.9 und 3.<i per cent respectively (FIG. 4.6),
However. the production ofptlSsenaer cars in JOplin fell in 1991 Md 1992 tit 2.9 per cent each
year on 1.\vernac.

PlatInum I.xlll$umptlon Is presently in Ule arowlh pbu,-lCof Humphreys (1982) proposed S.phi\.<;(1
nul\lel for lI1Cautoc<ltalYl\tInt.lu.!\Uj'. It IS c!ltlmatw to have commenced In 1915 and Is cx~ted
10 cnllin the year 20t1QM "Z('10 ami~sl,ln Vchlcles"nroear on the market stllt'lln, 1nCaUf,lrnla.
USA. Platinum con.~umpt1on in tho autoclllnlyst industry wlll amw at an annutl. averilic nlte of
~ per cent until till' yeur 20(10.
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{OW. 4.1- WESTERN WORW PLArtNUM
ml"fMvI>. J'iV2: AC!TOC'AfALYSrs

fiG. 4•.l·It,.'/;'STl·'RNWORLD PAL.LAJ)lUM
1>E.MtuVD.1992: AtrmCATALfS'fS

no, 4.2·PLATINUMDEMANDBY: RHOION.
11)1)2: Mm1C,lTALYSr.s

FIG. 4.4. PAl.LADltJM DEMAND BY
R}:GION. 1992: AtJTOCllTALl'STS
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CaUf\lrnla has the world's most strIngent vehicle emission controls where a time table of
Incr('Il._~It1icontrois hM been established, By the year 1998. two pel' cent of' motor vehicle sales
in Callrornia are to be "Zero EmiSSion VehIcles", building up to 10 per (.'cnt by the year 2003
(Coombes, 1992: M)}.

111e "Zero Emission Vehtcles" {'Quid lake the foml of electric ears, possibly powered by fuel
cells, If !his be the case, then a fall in platinum cuosumption is not eXpel.:ted in tltis transfer of'
transportation mode. M tuel cells also usc platinum as a catalysts in tbe genernlh1n of electricity.
'nUll is discussed further.ltowever. in Chapter 6,2.1.

TIahter emission control'1 ore eXpel.:ted to be enfotced in tbe EU countries by 1996 Md wilt

probably be equivalent to the USA 1900 Clean Air Act standards (Coombes, It)t)2: 41)

The present eeonomlc recesston i.n the world's developed cCOnolnies bas not had a slllnltkant
effect on tho rise in dt:mund for llutoctlUllysts, since iIIt tl11~ stale. tho demand Is Induced
prlmruily by iovemmcnt tcaistatiotl. As leilsllltion becomes more strlnacnt and spreads to
more countries. so demand for platlnum. rhodium and palladium to mlltlufacture an increll$.lna
number of aUloclllnlYSlS wIth larger toadinas of the melllls will Increase. However. when IUl

acceptable standard of anti-pollution regulations is reached, the demnnd for U1Cse roMs will
depend on world car sales und concomitant global economic cycles.

A toml of 34 per cent of Western World demand ftlr rlllUnum tn 1992 WIIS il:ncroted by the
l;lulocalalyst industry (FlO. 4.1). Of thIs, the largest consumer was Western Europe Ilt 43 per
I.'('nt followed by North America. 26 pet' cene and Japan. 23 per cent (FlO. 4.2),

l~lIlldlum is used to a much lesser extent thl\n platinum, only to per I,.~nt (12.60 of total
Westt'rn W,ulll demand in 199a (FlO. ,1.3). Nonh America consumed the laraest proponlon of
tIlls demand at 65 per cenl (FlO, 4.4).



3.2 WotldDemand

Mandatory Strlrtient auto-pollutIon controls are sprending throughout the Wl)rld. All new cun;
{'Il'()(,Juceu in the European Union (EO) as from 1 January 1993 had to be fitted with
autoclltalYSIS. Outside the 12·natlon EU, Austria and Switlerland Introduced anti-pollution
standards In 1981. Norway and Sweden followed suit in 1989. Other nations, including Japln,
Canada. Australia. Bwil. Hona Kolli. Sinillpore. SOUlll Korea. Taiwan. ChUa and Mexico
have also PO&'ledu. ,pollution reaulal10ns Wllkh require the flttlna of aul('CadYSls.

The le$ldcr in anti·pollutlon leai'lllltion is tile USA where It Wtt'l initiated by the 1970 Clean Air
Act, By 1915. the llmllS imposed on emi~lons of CO and He became too severe for
mechanical fechnIques alone and mddsltJol1 cllUl]ysts were fitted to over 80 per cent of aU new
em. This set the staae for llte use of PGMs to \:ontrol alr pollution from motor vehicle~.
InCfCasina nmoums of platinum, rhodium and palilldium wUl be uUUz(,.(j by the IlUlOnloblie

Industry to meet the golls of a cleaner wottd.

The world autt}l.'tItalyst bldu.~try 1s presently expandllll to meet future government
envlronmcl'ltllllcglsintion. Herneus. u preciou\i metals reflnlna compllny in Gennany. "uined a
joInt venture qreement with R\:sslan precious metal suppt:cr Almaz In lune 1991 for tJle
production of aUl(R'llutlY$i.!Iat a new plMt 1n KIlrlskolll, Sweden (Penson. 1993: 27). AlmDl

will supply 1M PGMs for the ph t whIch '''Ill have a productton cal'~lty on million uruts per
)'eu by 1994. The plant will then OOMumctlpproxi'l'lately :4 000 ki of platlnum and 600 ka of
rhodium.

There are plans, by this j<Jlnt venture, to build u sc(''Ond facUlty in Germany and t\ tilled one in
Russlllin tJ\C neu future (Pens.)n. 1993: 27).

TIle USA '8 Clenn Air Act of 1990. based on laws put inti) effect in CtIlifornill1u 1989. requires
NOx to be reduced by 60 per cent and He by 3S per cent of present standllfds between 1994 and
t()96 'nlC nutl)entlllY!lt Is alsn retlulred (0 lost 100000 mUes, or ten ycnrs, twIce !lte current
Unlll.S, In 20M. if Ute Envlronmcnti\l Protection Aacney decIde it Is necessary. tl1C limits may
he cut by a furlher 50 per cent (C(\Qm~s. t992: 39).
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'Ole objectives of Phase VI are us follows:

(l) to incrcl15Clocal content by value from SS per cent to 7S per cent by 1991,

(Ii) to reduce imports ofautomativc components.

(iii) to save on foreign exchanif:',

(Iv) m promote local arowth and attractive econtmues {}f scale for component
manufactures,

(v) and to cnc{)ul'fIJc~xp{}ns.

Phase VI works by levylni the car manufacturer with a 40 per cent rebatenble excise duty based
on the whole&ate pdce of the motor vehicle. Of this. 2,5 per ccnl is 4: non-refundable .fiscalduty
retained by the ReceIver of Revenue. TIle remnining 37,S per cent excise duty is rebt\\~d tlt SO
cents of every 1 rand of local (''Ontent (Includlna exports> above 5S per cent by vlllue or the
muter-ear. At 1S pet cent local content by value. the enti.re 31.5 per cent excise dury is rebated.

There are 3 cBtlliodes which \luallfy as locn! conlent.

m 1.ocally sourced components.

(11) MW'ketina. 'Idvcrtlstn& and overheau COS(t,.

Autocutlllysts full lnto tile thtrd CIIlllaOr.r where the lliahet the export cuminis a local car
mfluufuctutcr tmnlns. Ule Inraer the return on Its reblllCablyexcise outy.



Ii} Dullc! \~f 3 li.1" pee I:cnt IIle levied on ~se rcc~1U\.1Sl")' the Impun;nJ Ci)Untri~ of
t::ut,~ ...'If'Iin ilOO the lISA,

un (\~mretilkm from intetootiolW conlfHlnie~. JI)JUt~n Matthey PtC. EnalelulrJ and

DeiU"~ AO is: v~cy "Irmn,. m.oon& entry ttl West mlltkcts by local pnldul.~ v~y

dlm!.:ul"

'nte lOt\; of I'hltinu!"fi in the ala!, indu'itty. ntK'1ulltina in lltl<km with 'world «ooomie cyd(_'1, ill

In II \j_tutifcd flI'm<ie or ils life cy\)lc, Omwth r,lf thi~ application i'l t'klt exr«\e\l in the fut'Ufl:,

As ro\i(' ~ttki('n( U~5 tlf rltltirtumltiwdlum alloy~ ,'.:cur. it tk<:1100In :he IOU for Ih('~ tlK'tal~
ill expected.

Free and !>ub!UUiStd health M:l\ctne:S in £ur(l[!e and Japen Iullle fC!lUltcd in rt\'tnt increue'l in

dem'!."\Jhlf PAllaUJum In the dental &C'CtO(" Evt:n tl\ou.lh \)tie metals em b1' ')~ i. 1!h<'llfl

.,uh'\!I{UfCfi.dentl~(s Me heromlna .inctel!IJna1yCAUlious nbou' the dfccts of flue meul dental
iiI"),,,; tin the Itt.ttlt (If their patients, ~loU'5 mefld allo),!! are. th¢rc(\lt'C. rwfcrred and me
&\lld'Jl"Uaulum altenmUve ({\ lhc cltpenslvt: hllh'i\)ld illoys have ~ome more f\(~tilt (iutifIJ

the (Wcscn\recesston in lapan.

The (W(I"~l I\f Snul)) African compani~~ manulacturinJ PGM dental itl{)y~ {or eXJ1(ln ts,

theret\lre. a viable p<~slhmty.

't11t' locill rnlltket f\\t laoot.!tv!'y ilflPat1\lU~is Mt ('A'('.«led to ('xpmd t\.nd ill trescntly vt:cy ~all.

It Is. tntrehlte. not vJ3ble to mllnuftlcturc th's equipment only (,If lhc oome'itic market

li'ltlbli,hed internatlonlli comrani.eq• \uch a.'\ JohnS\m M,ltthl:y. already 1lUflIlly the world
market. A hwal tnMufu(;(urer of roM labonuoey efwll'ment w1\l have ,,, cmnpetc with lhc'le

nrm...



Nitwgcn lcrtililcr sales in South Afri\:~ rulVc {Wren..,nee IllS,) at en aver.lJC aM<ualratc ot 2.1
~r \:cnr fHG, $,(). 'ntis decline \lI:~utred n."Iu result \If' ~ mah f~l\~ts.

tn 'n'le removal of ~ub'lltJl~ to the fertilizer mmUhltlUfCN hIlS l~'fCIk~t the cn-:ts of
prt~lucint tmillleN.

lin I:requent drouthts durina the d«ade uf the 8(k ~s I1Clauvcly affected itf,fkultur ..l
f'I'llduelilln,

dill ftarmin, 1m.. he,:Onle ft)OfCscientific and ill It fC'i\llt tile utili~li(\n (If fmililcffl Juts

~umt' trul{" dtldent,

Si~'e 1~1{'1.,!«Unina world n~lttral comntodity pri..:e~Md ri~lna ittI'h\U(~nin the S\~uth Ainl!M

mini", indtllitll' have reduced profit marliln. 'Thl~ Im~ft'~lted in the ·moteetllcleftl use ,,1'

mlrun~ c'IplQsivc'. in order to ,,'Qutrol. 6I:Wlltinl CUM!!.

However. In exptUlsiul'l oithe minina fwJ. p<ll>sibly.the qdculturnI induMe~ in·lhe I.k\velopln,
w(lrld. ':Hufll !ICC jIK1ea.~ lkmand fllr exploslve~ tI.nd fcnUilCffl with cban,in, political

l'le\\lI\JiC~ suppottinl tree mlllkct ec,moml~. 'Ille: ~upply 1)1\i~talytit.!aiUWll\! U1eSCirtdu!itries
tllr devclvp1na COUlltri~ ",(lUlu. UK'rCfl»'c. ClCpand. Nel,hllourina AfricaD countri~ are lhe firo.t
I.'hotl.'e (I\r thili I:lC(IM,'lIOn hut poUtlcal MahiUty ·Md ~onomle c1wnae in the [caion i'I necCNUY

~l()re lhe lr..·~ase in dcmMd ftlf c3tatylllilaulc~Ci1n occur

'fl1e PfO!$pel.'tllor l~lwth on.'lJtlinl In the 10l:~ mMuflltilure I\r PaM chemlcAl~ (I»' vjlfh'u~
uwlll.'lltinns tit present. ill cOIL'Uikred to be weak. 'IlK' blCill market is ..'Cry 'lnmlt IU\Q some Y!i
per ,,'ent (Ifproduction is exported.



GhlWlh in (JemW'ld ft)( c.uuhtlc ,aulcs f\~r the productiun of nitric Ilcid.ls lliJt expected over the

t,Jlvn term in Ilk" S\~uU1At'lean nllllket Nitric acklls UfieUto Mlltlufactute nitrllte. whIch is a

kethMck fJr fertililC.fS in the i1irll!UllUtal Iooustr.y andexptushes in the Jliinina inJu~lJ:y,

i'iV. ,,\(1 ¢ NlliftHJI:Y fERIILJl.f:R SALIS IN lHe RfP('IIUC (If'SOUiH AFlU('A. NAMaf.'! Mil)
iHI: /N/1IcPI}Jl>fN'1 hi-tnt JNALM~\1f_S

C.Cf"'""'''''F'-''~CcC=~='''~·-'r'''c''c'' =s=> "'1'=='·''''==''F'''=''''"", ""===F""" "="F=="='l'= ,""== .
}t fI: ..~ .~. -M~ ~,.. ~ .t; t4," -.... ¥it ,.;

,.......
~nlr\.'e: nte Real!ltrtll'. Act ~61t947.Dc{lt of A,ril.'UtlUrru &''Onontlc!I and Markctlna. 311X3•
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•'!)llmbes t 1994) e'ltitmued tlml durin, lW4 the Wt'St.:'nl Wodd con~umcd lIt1Pcuxiltul(cly
49 mn kj of phltll'lum. palludium Md rhodium in tile chemical. petroleum, alas'! Ilnd dental
sectlu·s, The tvll\l South African '1llalt of 1 (lOUka In !hIli world miltket will. therefore. Ijuly
mTll\unttu 2 per cent.

Olll.'e the wmhl hll.'l i~om~\eled it~ reUlWry expans{\\l\ rroj«tll to ~e( Ute world's unle.tded

rcll't~lIicl'll'.mUs.future amw!h pmspecls for the suWly 'If PGM c~ui\!y.(I(s to Ute rctm1eum
InduMrv Is Umited. 11\0 t\¢xt CenUlf)' will >\~ the decline of the petrol dri\'c:n roOIN' vehIcle and
a ri~ in "zero ern.I~'1lm\vehMeli" which will likelY he iu the (,'flU 1\1'ete1:tric vehMeS'.



nc: $,4. t'r'l:'Sll-:tm lVORW PAlLADiUM DEMAND. 1992

t:"lwll('ll1rbL~ melal tIlloys can bo u~ lUIaltCrMtlWI Md. fumforc. ft ~low aown In defllAnd
,,'(luld be ej(~cte<1 If ptlllllcilum la,(\IDC1Jl.}O cxpeMive ewn tlt<:lfih ~nne of Wile ruloys are
IIU~pe1:lcdofhltvina 1Idven.c bcruUllmpljcIlUon.~.

1'Iw JIl{lltnesc,\wcmmcut's health cnrc ~bemc does ftUOWfor t~ uso of A. !\tlUtdard
luJd'pilUAUIU\;\·slIver dlhlY (\)t Cfmvn:, And hri\.faeil, ','bit wlU. t!\Cre(\il'e. ~ust.unlI'owtll In l~i~
"~Itlr ltlf the IIh\~nto medium term,



'TIte consumption of platinum in tlte ila~" tndu!ltty wIll deellne U a suitable subllUtute is (ound

\'ir else if more efficient use of the Iltetal ttlkes place. For cluunple. Lb.lscould occur if ceramlc
husltlngli were used. plnted with a platinum/rhodium alloy instead of solid metal alloy bushln,~
in l11eextrusion nf glass fibre.

11\0 IOU of platinum In tho cMmi<!al indu~try declined by an annual tl'lcraie of 5.3 per cent
from It)1${O 1992 (FlO. 5.2).

In 199t} Md 19<)1, u ~htu'pincrease in ckmMd for lliO.butyJel1¢ occured In North Am<mcllwhich
II( t\ fe<:ds(oCk[(lr methyl lcrtle,cy butyl ethel.' ("'11'a£). Since tho 1990 Clean All' Act in the

{fSA. MTaE production inctell3ed. rep!a<:lna lend IS an lWlnne improver in petrol. Durini 1990
Md 1991. two flew dehydtoaenqtlon proces.~e~for producing. iro·butylcne fTom butMe. bued
(In platinum catlllystli. were introduced.

111ed«line In the IOU of platinum in the chemical indu$l.ry or 5.3 per cent per aMum over tlte

Ill.!u11 ye~, Indicates t.hat thts phase will continue UnlO!!.5new appllcatlons lU'C round.

11le dent.l sector, ilt 31169 ka or 31 per cent of (mill con3umptlon In l'i92 (FlO. 5 .4), I~
Mcond only ttl the electronIcs Industry In the We~tem World ckmlWt (or palIatUum. TIll!

~'hemlcll1 industry 0011' ronsumed 6 06S k, oe 5 per cent of 199Z's toUll pulladlum demand.
n~ twu ~:Ol'S' \''Omhil'lCdofftake amounted m 36 percent of tolill Western World demand.

There ItM been M avcrnac l.I'.!lUruarowth or 3.1 per cent in 1M IOU orpruladlum In the dental
'\~'Ctor sil1\.'C1980{FlG. 5.~}. Sllvcr.pnllildlum·aold alloys. contllini!1i 20 per cent palladium,
are willety u.cd In Jnpan, thus ereaUna It ,~letldyd~ml1~. However a' rle in ."if..md oc(.'Ured
in Germany In 1~1. due to a provll1l,'n in the natlonalltoScral'K'¢ ~ '~!;,v hielt arants free

dental treatment to the \IMmployed. M Germlltl.'1In the CllSt woo lost Uleir JoM utter
unlRclItlon lind the introductJon of a market economy in the ourem tOnitolies. were liven freo

treatment undel.'lhc'\c terms,



industries na.., fluctuated to some extent with lIle economic growth of tlte developed world since
1975 tflG. 5.3),

A c(1rrchltion coefficient of 0.4 WIIScul,,'Ulated between the IOU of pIaUnulll In the alass
Industry and the pe(ccntaae change of GOP for U1C developed counaies in constant 19H5prices
IftC.t $.3). A~ their ts a correlation between these variables. tho IOU or pllltinum in this
IndW\try can he eenslded (0 be in IImltuf' ~d staac, dependlllt to some extent on Wt)tld
C1:ol'lomlc fcuwth cyclco;,
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platinum demand in this industry will healn to slow and Ulen ®Cline as the last eonverston
project'! nrocll completion.

na. $,2 ·INTf.NSm OJ.' (ISl~(}f'PLAT/NOM: CHEMICAl. GLASSAND PF.l1Wl.E(JM

Snurl.'e: Tttllie A4. pp. 87.

CluulJes in tccltrKlloatclll ~qutreffi(lnt~ bl'ouah~ about the 3bort lIved Im:reu.~ in the IOU of
l'hltlnum In the pett'O(t:umJndustty due to cl~lU1le$itt world envlnlttmenlAt lealstaUon. 'l1te IOU
wm fC):,\UMc Us llVCI'tllC ...4 pet.' cent tu\mull dccUM ()~ Ic:finery requlff'menls ·arc met In {llC
next l to '2 yeltll. ThIs decline wilt lccclcmtc In the next century A$ the cnvlronme~ttll.V
~'(ln~l(lu" world movcllllway (rom petm} and dlesel driven vehicles.

nte IOU uf ~It\tlmlln In the atns.". industry luta t\ ncilitive 1.4 J;X:rcentilMulllarowth fille f«)01
1~15 to 11,jQ2. Since lQ89. the consumptIon of plallnum In the p«lducl!Qn of alrul~fihre hu.'!
Mlo'!. u ~i~nlncant 18.1 PCI'cent due ttl the eeollmnle d<lwntum in lhe oovelo{'lQdc(lun.trlcs (NO.
~,2). DemMd for alMS n"re used malrtl~ in Ute con,iitruction, rccfelltlonul and elcctr\)n1c~



I'1G. si- \YES'llmN \vORLD PLATINUM Dl{MAND. 1992

• Chemical DGlaSs
• Pett'oleum IIJ....;o_t,.;,;h_e-.r _

Over n 17 yeur period from 1915 to 1992. the [Otl of plntlnum In the {lelroleum industry
t.W..:Unod(In avetuae by 4.4 per cent each year fFlO. 5.~). Howevet. from 198510 1991. n
arowth nue or 42.9 ~r cent per annum In the IOU of plutlnum OI."'1U'('d bt-fore the decline
rt'!iumod In 1992.

Dudna~dod~ of'low Investment In new rennlna capacity, platinum <lemma (alls since the
los.~~ \l1' metal in usc dudn, rennin; are very small, The iOCrc:1®In the IOU of plnUnum from
t\l~5 rtSultcd from world tnl.1Y:II~nin new investment for rel1n1na capAcity, In the developed
\\(\r1d. it W4\11prompted by tho conversion of rennedes m produce unleaded {letrol. hUWt;V\;f. !.~

exflt\nslon In the~ C(lUl'llrtes has \'Irtually been completed. Ind fl fAll of 21.1 per cent wns
reeottkd In 1992.

At present. tho demand for retlnerles to COt\vetrtto the productIon of unlcl'llkd petrol Iy Utldna

fI~lIio'ein SouUteast Asia. Lilt1n Amedca and even in South Africa. It is. thereflJrc. Cl(pe\!led that



Jnhnson Matthey sUllpUes this equipment to the South African al11.~industry. The equJpmcnt Is
munufnctured oversees and is imported into the country.

A mlnor appllcation of platinum is in the use of piiment~ and lustres mostly (,If pottery. tiles
und al~s. 1111:)' are aenoraHy used for tlecorntive colourina purposes and also form a
con'ltltuent ofpnlnt used f\)r motor·cl\l'S.

JOM/IOll Mtmhey manufactures these products. (i)r the local and oversctl$ mtu'kel.' It its
(krml!ltofl. plnnt.

Plllla~l1Ulnchloride Md tltodlwn "syrup" are used tor electroplat!na in decorative. indu~tr1at and
clc:cU'(lnic appllctltlon.~. These are prOOuced by ]ohnllon Matthey anJ PGM Cltemicllls and
mnrketed both }()cll1ty and Ilbto~d.

5.3 World Demand

WC!ltem world demand in tllC ehemlcsl industry fnt 1992 Rccounted for $,6 per cent of totnt
platinum <Jemnnd lAO. s.n. 111C 111m!! and petrt'leum industry accounted for 2.1 und 3.1 per
cent t'ClIpecUvcly. 'n1C'SC f\ppUcutiuns combined con.'l1Jmed 1290S lei or 1O.Spet cent of tot III
Western World pllulnum demond in 1991(Coombe!i. 1(93).

'111emnrket C\1runleuded petrol is expected to lIWteMC with leaistaU{)n {\tl vchMc exoousl
clnl~slon.'i \'llmlng Into play in muny PUllS of the world. New plllnt C()nstructlon is expected to
~m'inue in Lutln America Md SautllcUlit Alita.

2K



Ci'pllllin is manufacture hy POM Chemicals. mostly for the ClCPQttmarker.

f:llf I!illinostlc p\lrp()'5C~.osmium tetmx.ide is u'led to st;:3n ti~~e slImples allowing detailed
~xaminatil\nwi'll the ese of 1U1eleetmn microscope. It can tlten be delerminea whether tumours
are mlllienani or henian. Thls substance is produced in fluid and erystalUne form by boUt of th

previllusly menUoned manufacturer<; for the 1000alend (lVCt'SCASm.lltkCls.

O,mluru iii uNo uset) in the mllnufllCtut"e of dtuis for Ute tten(ment of arthriUs.

In denti'ltty. roM~e(IOree Jum.I~. liL«:tliUt and corrosion reSilll4t1Ce III c.kntul alloys.
l'i\lIl1uium. u,"I a result of it~relatively k,W rrice cllmpan-d with tllat of aold or platinum. is now
the must fllvuured metal, Ba<JC·melalullo)'5, however. arc \1!iCdaSl:nenper substitutes,

Platlnum lind platinum alloys ate \lsed f,)f I. ~lt'tltory llpptU'limsdue to Utetr eXllCmely ;'1&11

re!il!\lilnl:e to chemical c()rro~lon.

John)!tln Matthey $I)uth Africa Is Ule only sUP11Uerof laoonuocy W4l1'C which IS Imported from
ine parent cmnpllny In the l'nlled Klnadom,

Ota pnxlUct1011

A platinum/rhodIum ulloy Is used to mukc bustUnas nlr tile extrusion or molten alft'lS in U'IC
production or aluss flbre and optical Obres. No other metal is known to be flble to wtU\.~UU\dthe
hlalt tempemlUres Iud severity of continu{)us op¢mt{on.

Pla!Jnum nUoys uc also used ror ahlss<mellina tanks lmd as stirrers Md crucibles til mllke hl&h
quality upUcill Md speciality tenses
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t.()Clll rJemund for PGMs wlll increase due to South African 011companies' plans to produce
lend tree pettoI in 1995. At prt~1U there Is R2 bUll!)n worth ofrenne.ry pr<.ljects in progte9S to

m~!t the inctclISina tlemnnd Qf fuel!n tlte South African pelroteulli industl)' (En$lnecrina News.

1993), The present eXpwlslon of SASOL's ammonia plnnt whIch wut feed the fertlliser and

elCptll\ives industries will also increase platinum tlemand.

BUilt Johnson Matthey and PaM Chemicals. manllf" ..rure petroehemlcal and oUter chemical
cU(l11~tlJ (or the loca, industry.

A mixture of air nnt! Ullul1onln. passed over pre.heated plnUnum/rhOOlum cataiyst 1l11\lles.is
oxldl~ to produce nJtric acid wllich fQrms the btlsis for the bulk o( qrieultuml Jnoraanlc
nltrol¢OOUS fertilizer production IS well as "linlna explosives. Ourlna the oxldatlon process.
ihe plnlinunllrh('<ilum ,aute 100$05 some 10 per cent of its w\llaht thMuih volatilisatIon.
hO\Ve\'cr. recovery tlU'Oulh the use of 11catchment system ofpe.tludium aauzcs retrieves up (080

per cent 01 tlml which Is vllpouri~ed.

These pilltinurulrhodium and palladIum pUles arc recycled and so approximately 500 ka of
prlmury POM!! Ute consumed etlch year by the locnllndu5try. nus industry is second only ttl

the tlutocatruysl manufacturers in the consumption of platinum and rhodium In South Afrlca.

J(\hn,~n Matthey is the only producer of these ,IlUZCS in South AfrICA and, therefore. has n
m(loopoly for the supply of these product~.

PlutJnum. In tJ\e form of Cispilltln. Is 1l1cmost 8uc~eSllrul chr:motllerllpeutic aient yet developed
fbr the trelltment of certftin types \,f cancer and In 1'll111cul(U'!llllt or the (este! nnd ovaries.
Carhoplutin Is ,1M or the sc"'erai ~el.'ond icneration platinum compoundlf InvesUiated for usc in

Cnfll.'tf chemotltcrsflY for !lle treatment of 'Wildon CAnI.'ers and smaU-ccll luna cancers.
C'arhoplatln has Ute udvufltuae of causina fewer toxlc side effects.



Suutlt Africa ~~'1 I'Klt hii\l¢ the lC1:!lI\dloiY 1)( ~kill~ at rrc~nt ",) man,ufllctu1'C fuel \!elts.

Tt'l.:hnohJIY and ,:on.~um~t Ue~Ulnd ,. pr~ntly "rtumed in Jil(IW1. ·the USA and Europe. Skill~

WId.technotoaY t.'lln he impilned In order t(1 scm a tHem R&D prt\i'tlmmc una uttlllllnely

manuldl:turin, ft:li:ihlics. 'nl('te N a ,uh,Swmran tnifket wailin, m be exploited, Many tum
\t.'ttkmcnl" in lhis reaRm ate cWT~ntly ",ilnnut elclitricity. and ~'lUld be re3dy tn 'be exJ'll'''led
eMl)' ne't \:encury.llf\\.~ P«'scnc eXIiCIi.Sclf\'tricilyc_il~' ~ been ~tiU'i«t

HJ~I ,,'tn .. nnl Hnl>- aCMJ.lle electridr)' I\ut W'I(I I~at and Wittf, ~'ie hy'product'! liM he
ullU'lCd in many jtp',til.:aduM ftu1inIl~ ~mina h(l~ in ':01<1~.'limllll: ft'llol'\i ina fil,,\idtl\'

limited ck..lll ddnldn, waler,

1'he J'l(ttcncbtl tllf the country in thi'l neld ,If platinum i{'IPUciuon i':i 11it1C. even thuua:h lute

~1t~lf\11Ht:thtys lIr~ required, A ltleit fue: celt pr\~t Wtwld requ.ire ·me C\\<{)['Cfllkll'l ~t~n u

j')Ill!lnum prtlduecr. llJ ~uppt)' the lfIflill w IN{l)m·'II.'Ml(leffl~l\ln to I.ft\dltp I '1JA:II;~ll, The-
rNk t.'1 ftlillve !\I1(ndd tie low sin<:1! tbe rechnololY bu t\1rtady beenue:vcl()~. m,~y by J~
and the \}SA, Thi't technololf lioukl he lml'loned by 'tI." lI'ICiIljuil>t VCtUUft, TIlt' J'IllUinum
1'()ulU lI(' wpp\ied on • 10MN\i\\s by the rlatuwm fil'odtWtr,

EMil l'ItUlie~will henenl if JJ1e ~\J«t prtwcs "'U~~:!H;Jut 1'1le plll.tlnum ,up pUtt wiU bil\'C

\k\ck}pe<! I.new market k: their rl'K'tal. E~kom will h.w\" a I\<.Uyy,',U(C~ metU\"tot' aenermina
tle(tri\'it)' ftij't.he I\A:Kt "entury keepina ptU:c with world rn\ic\\fIlNnutl trefloJ.~,

6.4.1m~~

S.IUUlAtnca"s el':\'UlllUC'I inau.,u)' i~ in\t,nltwMt In ,"Ie rclative (0 JM&n. the t~SA W
(kcmllny, It iN J('IWU td p.t'tldut,'Conly !I~IIlU~ (omponentct, The \11'1UnU)' will h4\(' to

c\\mpelc with UW~ ~ounlfiefi in the nlWl' tM®flWture of cl('l.'troruc \;\.1Il1fl{)Mntil If It h "llnl k.

i\\hl 1m)' ~1l1uel\\ tbe COllnlft~ rtttn\\t'f P(,M rrol1uetimt

The ~Uff('nt ttlUkft ~. f('flecl~ the il1i~ml~' \'1 the hll.'tUelfi.'trtIJ\W'I in\t\Nry to ~\Ilt\N{~ v.lm
lhe IN \'. tile "'I~tu,It N. thcref'ift. 3('1{'1tlftntliM 1)1'(''I('nt~olwmh; "Indlullt\'i\ &.I\I~alluw M
the t'lCPM,lun in the filJnuflll,;(Ure of ctect{lll\ic I.:ltftlJ'l(l;1('nllj, f~tH(li ,m;h "<I fl'll.iat fKilld~.
n.ttul<111i1l'.1'.utd the "filii'), ttl attl'~l in\e'\(l~nt will IKwc :t\ imf\(.we III rrovide 11>1'ii•.\In in



Twu larae iOOcfi'Cmknt elet {ei. t ~eneriltin, f\ystf!'.1~ cxi!ft in tllc snulhMt AIiiCln

"llb'~llnllnent, Hritly. th«e ilt the ~"(f.!llrtltll1nUy coal·t1ml sy!«cm tIltlle south encomtw"nJ
~'l.l\h Afrita. Namlhi4l. t.csotho. S.vull.md. !tllli\\it:1.il WIll S\tUlhe"filMMlmbl(lUC. 5econdly.
tbere i..the rr«k\mirwuly hyUrl'pO\\erei.i. 'y.,.eUl to the n.'Ifth lnclud.tnJ, Zimoouwc. Zitllbia.

2'ilU'c. Anf\I>Ia • ..:etNritl W.<llittlllktue Md M411l\\l,

51f1o;;'~cdw.fired el~Utdlyi..ffiI~ expclW,\c but n\lfe reliable tb.llt bYI1t(t el«trkiry III it II. nOl
l\u\Ii:rt1111c In 1m\! faJnfillJ pmod" rtln+i (0 irttctt:,llY'«'t the two ..~;'\(cm~ uc pre'l('tNl), lit

pt'"..,c,'1,

&~th Africa· ...t'k"lk \..'vlmlmptton oj' cl~'trMty lit ju~ over ~~ (100fMflW*ltl'l and. C'ittt mkin.

in". l\'.'\(lUnt tl re'l("lVe tI'Il.U',in l\f ..hI"tIt ~S flC'r \lent M \,','wr mall\tcll.l\1Wc lini1 hret\kdo\!-M.

E,k(lm "-Un ltM it! ('XCtS~(~lly \11 ~ \Mkl mtJ1WAtL"i. Arrica. ~ourJtof Ule eqtImor. hl~a
,,'\lmbil1l!ClC~~~ capacil), nt' 11 O(XlmeaAwalis (El\itn«'ril1& Nttw~. 1993),

t\kom d!leH~ lU8 plMtIeU to l'lnwtl.k clcclrMI), HI 1 m1m~lnh!tme~beft!te l)1(' )'tllr 21100 At tAt

~ ume, kl\lllll\tthori'ie~",,"C eXI1¢\:tcd 10 !urrly ct(N.'t.ri(~il)' to A further:2 milliun dweUmp,
But even with thl~ mllJHr c'C,lIl\I\t{mIn tlCt."lnfh:8tjon. mMY mrll ilreM will Itmain wlthouf arid

dCl.trii'1ty. 'nte C(tmi tIl' l'IuppUna elOl.'1ri~lt}' to small realloteM'1l1 ~>rnmunltte~ hy I. re'~I{'tW
,nd HI cottf.t1teil p_1\\Cr MAtl(~I\,~!s pt\lbil'll\ivc. as wen M IiAulijq roUutiun to the aln\t.;pllt'tC',

0i1K'f' lUrID'» til' clean, ,'t~ cffC1.'tlve el'leflY w. meNrure. requiftvJ <400 ,~ WW¢' ttl th1"

rll\ml~nl is 1M fuel feU's sale~lY'lnicilmeans \if ,cncmtlna elet:lrieity,

H\I~~er. 1M pment 11 h(l(~me,llwatt exc~s elCl.'tricity tcncmUon c_l1y wU' rul\e hI he
ullUWi.t to Will'tMt fUvtner cIl'lifili t'<peltillrutc In ('tectr~ity ICnefatll1n in the f,)rm \'Ir hrel ,,~Us,

[t lhe ~·cHnmlffciali'llti~)n (ltillie 'If tbe !kvelt1pment 'If nil!'! \'i!1I~ in li1pil\ and !lIe {1SA
{mllies ,ucces.~fuI. hlti¢ CI\[lmefl,'i«l1i~l\\n"wl;~.lhealn in the !iC\Xlnd tlillf of ails oo:ade in the

dc\{'k1peUt:ountrt('!I, n11llsrVM~ OIiCUf1i.S{lUthAfric,. whJ.;h I~ld~ Sill {l<'t :(l'Ir .\1' tbe wMld's

POM fe\iClVe, {\fM (llll\n \u'II.lH\ude IQQ2),lmil rresent1y hall no R&D ptt'_amnte 11"1'Juri

-:cll'i. wlU f,lrfeit M "Pl'lofiunit)' wt'licn 1:\luttt he ex{"Mtrd ad4JJna mucb 'iwue to tht' I:\~lntrie ..

l'1atin\ln\f('~lUr~'l,
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6.4.1 Putt colli

'Ole El<'l:l1idty Supply C'omrniliiinn of ~\Ulb AfrkA (E!\kom) pr~ntly hlltd3" t\1(lMll'ly in tile

,aencr11tlon And trM.!\mimon ,If el~"'lrl~ity with '" 9R pel' I.'fl\t SMl-C or !he nwl~(, The
lHl!lrihl.ltinn I)lde (It F~lrom's but.inw. !luwevcf. only hold3 $S txlf cent of the nwket ~'tlU'C', nle
nth~'f 4~ txlf I.'em or the dJ.;trlhutlon mtrket IIIheld hy 4'2 different ..u,trlhutof!l (muruclptlltl~,
htl~lll.nd auUlfit' .'''.Ind ItlClll auw:rnmcnm.

l;\kt\m rt'f'ltntJ) (\IiltUi to CcUUI..'e 1M numner ill dll\trUmtofS to hetwetn .. Mid ~,~ lC,lmttl
('!tridell, The l'C~'n for {WI'! II'! \I. mllke the provilijun \\f el~tr1city more efnclent \'Iy impnwlfll
the NUl\\lmlc'; \it sl!rue, Htwina" Ilifac l'IumMr t\f diSIlUm{Ofi 11Mre~lt«lln 3.' Inlllton uIlllIn
hou'ltlwlw. 'till w It1ulut elc\!l.fic!ty W'Ii11$cper rent nf' Ule {Xl{IUltlUm'l wlUlIlut {lIlWtlr (f'lImncl!tl
M.ul.llN~t
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wtllllm. ThIs wUlltmount (0 approximately 16.4 tonnes or platinum pet annum. rn addltion, the

"Ilateuf California rcquJre~ Z per cent ,If I".. veh.icIes In 19'18 Md 10 per cenl by 2003 (U hAve
len. emlll1ilons, Vehicle., powered Ily hlet cell" and fuelled with hydro,en would quaUfy [Qf

lhi", ciltll,\.ll)[}",

<'urrcnt PAfC ~ystems require 4 anuns of pilltinum per 1illoWlltt, wIth the PEM fuel cell
requiring mU4.'u more, It ill expected. l\\lwevet. that 350 m111laram.."per kilowatt milch!
e....~ntl.la!·J'ht' ~hlcvCtl fOf the mort: likely Pf!M technology (,~tIl'nMpon.

A Ml ct'U Cllt would need 2(1kllowlltt!! of power ~Uldcom.ume '1&tllms of pllt1num, If utI ,the
C1t!i(omltu1 "2''<:1'0 Smts,~lt' Vthlcle~" requIred in 2OC)3whem m U~ PSM fuel cell8t tllCll tile

platinum detrulnd In tlUtt year w't)uldbe a'lS kiI(llt'lmll,

A toW 111'11 toMeS of platinum ,,'oulll. tllCre(,lre. be "'OMU~ by fuel cet1Ipp11ctltlons It .the

tum \It Ute century. 'Tb!s J!S iii ftMull avera,ae Ib per cent ilK'fClucln l'{ltl.~nptlonof plaUnum
from It}9) (1;) tOO )'elf 2tn).

Th¢ IOU uf pallOOSum 1m ,fown It 1.3 per ~('ntCflChyearon awqe silK" 19*10 (Fla. 6'),
Thl'i WillehrouJ!1t alxnu by the rapid ,f(\WU\ in the JIl~ eleetroniclin<1U!try. As of )'tl. lbe

'iublltllutlt\n of pulludluM 1'Iy_ ntellll~~nd~llwr h...~ not yet ImptICleUon tbe srowlh of' i~
IOU,

It ilt I:x('!CCt«l that Ulls amwth will ",mtitlue into the next l..'tntUf}'I"Cnew ItCts \If' up(1lkllliun in
ctcctronl1.t equJpltlCnt ate r(lund tn our dally Uve~.



IllvCl\tment$ Ltd, Funds ar..' arc beii1& !luppled for 11 R&1)I'lf0atamtUe which ~
ovet"\eUS.

\V~~(em Wurld offtake felt the clCt:tronics and electrical industry dudna 1992 ru:counted titt 4.3

{X't cent nf plltlnum aad 46.'J pcr cent uf (out! pallOOiuln dellUlnd in 1992 (I:tO, 6.1 and 6,~\'

FUty 'leven tons of pilll4kllum \\<l'i used in lhe electronics Induslty dunnl 1<J92. Phnlnum
CHnt~umpUon I1m(luntet.l to S.1 t flw tlKl ~me ~it\d of which uwrOXim41ely 6 pet cent WIlSu'led

If'"I new cmer,lUl appUclllinn of elccttic!1llC'ncratlon in fuel \-'ell!,

North Am~riea Md· Japan are the hlt~t cOlUlumers of pludnum and palhtdlum In the el(\i :teal
Md etO\'tl'onlc~ Sndulitrie!t (flO, 6,~ and 6.4). North America 1~ !he liltlt)\ con~un,er of
platinum (33 per ...'tnt) whUe IlipM consumed the tlll'Jtst t.hlltCOfpaltidlum Vl2 per l.'tlU) In lhl~

$('Clot f,'t 1992,

The lOt! of platinum In U)Cclel.'lNcru "00 eleeunnics iooul\meH declined b)' 4.4 per cent on
IVC~ eaeh yev mnce 1975 ,£,1<.;. 6,~., ..«'«(tnl world teI.'e~~on in the ikvell~\ w(ldd

hM I.'unlrlbuted [U the decline !-linco 19% QIKI ha.~ reduced Il~ oma~e uf platinum \tOO

rlMlIumlplatloom thetml)l.'OUp1CS u'led In the ,lll.'\s. seet "00 semicorli.fuctor indu,tries, 111e

steel Jndu~e~ M the Yevc:loped W(\dd in fIII1tieutlll helan II ~Iow·dt\wn In amwth ot mclill
1.'('Mumption 51nce tiKImId.1910·s (l.ohMl ttnd nllol1. IlN3) "flU tlU!l his ,cnerally l:onll'ihulW

to !he ,raduAl decUne In tbe U.50 of therm(\I."'Oupt~,

The bl~!!t ('!<ucnUallrowtlt urea fllr the IOU of phUnum i% in .~ U(lpll\;fi.tlon IIf fu.:l e-ells,
Ment con,\umf\tion bas untIl now remained below 310 k, hut III~x(lOCl(dto illl.'l'CllSC in the
~\)oo half of the 19Q()S oeee cornmerc:lWlsntion of tho PAFC b essabU~heU. Japan \\iU

hc((lme Ute lllflC't I.'on"umcr uf ~Illtjnum in this ~ct\'r. Since thili ""untcy h in the ~lst

OOVilncCtlstille Mpnld\lctinn in lUeI «ll'l, (hI' c(lmmercla\ U~,

Aunhcr 1) Little 18cnnetl'l. 1~}4; Ml M~ !lUnC'\tM trutt by the year %(100 tuel i.:·tll~CtlUl4

a..;\:~\unt fllt $ per ~. \\1' the Mnulll wnrld·\\ide ~ncfiltlon ca~ity or 410U mCii\wlul,\ ~f



Pr(ljel:l~ W'e ul'likf\liUY to (kvelo{, fuel cell· powered vehicles (lr 1t1el cell.fJllttery bybril.ls in

which the fuel "",n i~U!!N to r«Iw,c the baucry Md provide unllmltcd mOie and clean motive
f\ltwer, <kMnlt Mml)". Ballard l\\wer SY\tem~. Lo~ AlatnOfl National uborlllOri~ Md l).''1W

("hemil.!ill arc i1ein, 1\.IX)It.~Ofedby the US Dc(Wtn1ertt of Encray to ~ch a proton cltchlltlic

mcmhmne lPJ:M, (uel ",c1l1bauery h)hrJd fIOwcr 1\.ourcc for a \lclllch~by 1991 tPhltinum Guild

Int«nullolUll. lWlt

cnw Pl~M lucll.'cU U\('.. platinum a~..Clltil,t}\t. "'\lttt.N on carbnn tkcm'lde~, 111e unit 1'1~nall •

.wllu\( Md 'lU1U1~fe tl'l' n\id'!ile IlPrlkatkm,it Un1t~ l}f up In 10 kW bivc ~I rlU' been

mlU'tu'ttc:IU!N 1\)1' U'I(! in mUilM) ul'Kkrwotlet vebJcJe~ and tllr ~l'\H~ appllclltiom. A

b)'Utu,eMuelled CfIf wl'lkh ilK'ofJ1()fated it PEM f\Jc1 I:dt. WIl$ demonl\rnled in the uSA in

liN" Mud« In l~ 11Mabo tfcvcl.lpOd ~l vebil:lc U'l'11# a pl#Unum"m~ PBM f\!cl cell for a
\ie-tUck.whUe ex,ten~he ~~#l'\.h P«'I1AmiJ are un<ktWay in Eu~. Cllltda.. Ru",~a tnd Sradt

fllJi Etectrle in JapiIn. (e"ItNU l'APC in tl1e US Department "r Enff,y's proja.t t()t It bus

t1(lwettd by ft tutl I.-elt 111e PAFC IlIIJ re~·ttc<l..'onnnffi'illli~n in J~ptlfI and the USA flif

(i{Bile I<'lK'tatiQD of e1«U'icilY, It IIllKt ~ platinum II acata1~~t. C(lolltcdon CArhnnelcc~.

Phltinum. thfrefl\ft'. I:AIl ~ 11«11{(. Iuh~I l'wliv-e 1\IlUI't lIS an cwAUa1 ,"'omponent In the

tfc\L'kl(1,He'nt of f~l "'til'! t,~electric vchJd~, The U~ of Iud e>ell!! will rtdu~ luumM
fI~th"\lM N'k1lbujj; help .. , PI'(~ lite t:\rth'~ fnvlnmmel\f 1\Iw¢wr. i!Oill are Mill prohlbltlve

m tbe U~ til fUel cellI! t.~pnlpUhton hut l~ will hln tlj I.'otnll'lm.'lJb.tk)n tllXe~ rlll..'C. and

~\\fllmU~ \,( ~.lc C,l,l'K' into 1'1111)'. i\ulht'r 0 UtiI<' tBfMett.'1. lW4: ;\5\ !\U~t' ,hilt 1.'\1~tg

\bi\U1d be ~'fd.lo S~lO rtf kthlWitt! f\~ fl1(tbUe Ipplli;Atk.tiIJ to be c(\mpeutive,

An 11lIi~~ ifllhe eft'k~IK'C \If 1hc~ filel ccll~. wilh k)W~t kltldinJ (\f platinum per kUowau.
\\em ul~\ lut.e ttl I'C ~.~\'C'd bef,lCe fun "'m'ut'K'rchlli\t\lkm OC(,:U". Hnwev'cr. With
~\tmnl«l'mUllitinn. lite mgher \(tlu{tl(l! ,.1' pt'(I(klt;u.m I\boutd \\"~t lQWef'toadlna {,f pl~tlnum
per t\lell.'CU und J('MflHC \llru"~t\nt~nw ""~UnWfl,

'n'K' PEM Ii.k'i (('It II( 11W{'~n to he the fl\I.~ l'Yt\millina {,.r ttWP(lC( purpt~, It tit f\l~nlll

h\"lnJ Pf\'ftW,fet! l'Iy '41~II{t( \{'Illute IMU JImt\Ii4\l\ MAU~y l~t.(·ttt'ld Jol~!\bufa (\lnlloUllat('d



Soulb Africa has no local R&D proanunme f()r fuel to'ells, Currently r(!~urch W(1rk Ie; heine

l;'Onducted on these eleelfochemlcal power icnero.torn only In the developed countries and so
!uco.l \.~(lrlsumptlon ofPOMs in th ,sector is ICro.

Mutut' veltic1e~ one of tl)e wOrld'!! Jar~~t sOUtCC!l.of all' pollution, emit carbon monoxide.
hydtol.'urhnn$ and nIlroUfioxides whh:ll cause smoa. ~Id nun Md add ro the &reenhouse effect

tl.n the earth's atmosphere.

The Dutch aOvemnlent has rertl'ltly annouru::ed tlu.lt it is to allow local bu~lnes.SCltaC(.'tlcmtcd

dcprech'luon on electriC powered t:ompttny CAlli. this new scheme w"', devitled to promote the

use ofele(Uic \!l\1'S<111e SlW:' Ml1torlfll. 28 Jlll4Ult)' 1993: S).

In 19t)(). the CalifornIan Air Re:SOUl'CesBoard set reauilltion.~ tbut. by 1995. 2 per cent or
vehIcles In the MItte will have to meet the "zero emls,,)lof)3"cltl.~slncIlUon. By the )'t:llr 2(X13.10
per cent of aU vchicles will have to camply with the "zero cml5S.ions"clusiflcation (Ct)(Jml'lt'S.

1992: 40),

111e Japanese M!nlstry (If International Tmde and Industry (MIn) has set a Watt of havlnJ
nnou! 2()() (){'() <.Iomes!1celectric ClU.'S in use by the .vent 2000. Tl)yota ru\d Nill'W\ MVC.
tlterc:(\1re.jlllned fon:es to develop an electric c,," t'I1t¢ Slur Motorlna, 28 Jnnu::y It)93! ~j.

111cre aro. however. tht'ce p«)bleros with electric CIII'S umna convcr:lonal blltt(lrcl"S.

m The Ume taken to recbqe batterles it Imprncucal.

(iI) The eleetrlcity used to rechatae ~heCII.I'w<lulu be aencrutcd (rom f\ISSU f\.lll power
IIII1Utln.'1 which me not "envlronmcntully·fricndly"



Exhaust emi'i.'1i!\lt~ from fuel .:elts nt' particulates and (lxides of sulphur and nitrogen arc belOw

20() grams per meaawlltt Mur. 11tcse emissions fromgns. 'lit and coal t1r!d power SUl.uOlk'iare
well ahove IlIN IcVt.t Oil and coal fired poweretJ sUltions alone emit aremer tlUUl3 kilograms of
mddes of '1ulphur {ler meaawau hour tC'\(JI1lhe\, 1991: 44).

Pmduction facilltlcli have been establi'ilted in Japrut and the USA to manufacture Phosphoric

AcId Fuel Celllil {PJ\FC) so tImt tri~ls may he catrit'd out. Most of these units in productlon at

prcliCnt. pruvlde tln OUlplt of between 25 kw and 200 kw. They rue des-Ianed to &eMrtUC [Klwcr

\UId heat fmo huildllt,. and IImnll cmnmunitlcs, and am UleCl0~L to heine fully I,:ummerciati!it'd
\lul of apprtndma.tely five {tUCerent twe<; of (uel ceU" nltCC or the§c nve use platinum 1)(

whIch ~ PAFC 1'1000, A {mal of 15717AFC!i Iulve been !iCheduled (0 come ir •operation by

lW4i 141n WNernEumpe. 19 in N,)rthAmericalloo 1241nJIlpt\n(C'lmmbe'i lQ9~,.

('O'lt~. bU\Yever. are still vCl')' hlah tUN! nero tt) be reduced I."onslderablc.. 'l1lCsc will fall as

rec;ell'ch improves the cmclenc~' of fuel eens, Ilnd with conlmercln1isutil'm, ~on()mles of ~lIle
IU'Caiih.l~ve(t Accordlna (0 Arthcr D Little of InlMltlllOlUIl Techno)o,>,ConsulUl.nt!l {Bennett ..,

19Q4: ~S) power unIt CO'tts of $1 $00 per kllOwlltt in current terms are needed to be

I.\lmpetltlvc, At prescnt. tO~t~ ate in I;'XCes,of $.~<X10per kilowatt (or PAPC (ecMoton and

colt~identbte more (~lrPEM fucll.'Cl1~.

The lliah cost per kilowatt ls m)t t\ result of pllninum Only -1 ,msns of platinum l!( needed fur
callll kilowatt of the total acneflUinl capacity of n fuell.'eU sy,tcm. If the rrice of plaUnum Wcllj

S3tJ(1I1llt then the (Ill\{ would only he $50/071 per kilowatt. 1111!1i~Mly I per cent. "f the total
Cllllt of $5000 per kilowatt.

It 11llrteW'S1heretl~n\ tor the hlah price of fuel cclIII 15eI.'onlOrue!l \If ~t~lle.lr.sumclent ikmand
mcnn'lhlah unit CO'lUI~mJ this wm only be rt:uut..~d if demand ifICretlses,

'Ute main rt:lllll.ln for t\t~1 cc:I'i not a~hievlna full eommercirul!laU('n ill Ulttt they rowe I\l\t )ct
tmlVe\t rtlh\hlUty ovcr eXl('l\i.k(I reriods of ume, nUll ('{mtd be !IDlved, however, with research
anddt\C)llp1Mnl ,R&D)
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A rllOd!umlptaUnum aUoy is med for thetmO\.'Oullles whlch nrc vitnl to the a1w I\nd t'oundr}
intlu'>uy. nmllbly ~teel pttK.luct!on. where accurate high temperature measurement is crilicnl.

Jul\n'lon Matthey South Africa (Ply) Ltd oCfersa full service on thctmocouples includ!na supply
und recycUna scrap. 111Clocnl market, hO\YeVC1'tis very small by world sUlndard,c!and so this
I,.'tlmruny ha'll1.monol)oty for this service in the d<mlcstic market.

BtMhJnhnoon Matthey and POM Chcmlcnl~ pttlVlde chemicals for elcctropllltina in electronic
devices and pllUnl~ anode'! for etcclrt1Cltemicn1{'Iroccc~s.

'l1te i.'t)fi'\umpUonor POMs b>' locw l1uUlufat.:turersof elcctrouic devices nrc lnsjanltlcant by
WIldt) standards. The two local tltms who provide POMs (or the electronics industry a.\:: not at
Jlberty to di1iU1ae actual fiauces. as it (',(lUtd Jive away theIr competltive ndvantllae. It can be

.'«Iid thou~h. thtlt tl1<: amount of consumptf\m of roMs by the eleclronlcs Industly in South
Africa ill Included In the lOUt) kamentioned In Chupter 4.2,

'l1te fuel cell i~~\power plant which aeneratcIJ e!ec-trlcity by chemIcal!y comblnhl& hytJrogen
nnt!mtytlcn It} fQrm an electrIc ..:urrenl. heat and wllter. Fuel cells require" catalyst. and.whilst
U vtU'lety of CtlUllytl,cnu\tcrlw'l can be used. ne...:ly aU fuel cells huIlt so tar have US<ldpllltinum
hecl\u~e of tts efficiency and resIstance to decay. 11teSo aencralors of electricIty tlto one of the

most eMetent and "environmentally-friendly" forms of power aenertltion known to man, and
are ['Irtgently tn u research and devel~\pment (R&D) sl1lIc.

l'fesent fuel cells operato at areuler limn -to per e"nt eUMency in "'onvcnina chemical encray
into electrical eneriY. Adva!tI.'CUfuel cell d<'5iin~ .U'oclt~lt!d to rcadl 60 per ccnt efficiency.
reduc1na the Qttl0unt of fuel consumed per unit of electricity [irtJ(Juccd. Conventional
ieneratot'8 oflcr between 2S and 40 per eem erOdency tCoomhes, 1991: 41),



CHAPTER 6

EI..ECTRONICS AND ELECTRICAL lNOUSTRY

6.1 IntroduCtion

Demllnd nautes pllbllshed by Jolwort Matthey tI<) not distinguish between electrical and

electl"(miCs sectors and arc aU placed under .he one heading of electrical. In this cllll{lter.
h(lwever, the vmt\us applications of platinum and palladium in each sector will be dlscuued
'1Cpatlltcly.

The eleceontcs Industry is the slnale I!UiCSl consumer of poltad1um IUld " stilt 1\ arowlUi
Industry. Demand for platinum in etecttontc uppUcaUons Is very mucb less, However, an
emer,lng etectricalappllcaUon fQr platinum is in fuel celts which promises to be t potentially
large consemec ofplaunum in the neat future.

The w,nld's tar&\1$tsinale usc of pnlllldlum or palhld1Ulil·silver pu.\tes is In the manufact\lrC of
mulll'layer ceramlc capacitors untl. to n lesser extent, hybrid integrated clrcult.~, These
electrontc components tU'C not manufactutcd In South Astlea to any larae extent, and the loelll
conlumption of palladium in this appUcnUon is estimated to .mount to anty a few aram"

Smith African lYllcro·Electronlo Systems tPty) Utnited <Sames) is the .~nly producer of
{\ttcil't\{{'d circuits in the country. 't11C (ooustrlnl t)Cvclopmcnt Corporl1tion of Soulh Africa
t.lmllcd halt a5() per cent sharcholdJna In S,~esl The rcmllillder of the shiites IU'Cheld by the

major electronlc" comptullcs of South Africa. who Ute also ml\jor consumers of the comflllnY'1l
pmduct~, Same,. wrefofC. provides for 1\ selected niche market and only 8.4 per .:ent of
turnover ts exported (lndu~trlIl1 Development CorporAtion. 1992).
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As in the case of laboratory llPPllflltu5. it is not cost effective to manufacture alass fibre
busbin,s for a smull domestic market. The international market is prescntly servlc~d hy
est!tblished companies. such as Johnson Matthey, oversea.'!

11w Im:a1 piitnent industry is de~ndent on lhe healUl of the mom: and bulldina il1dustrles Itlf

,toMh. 1'berc is no expansion in the ml1ttufnc!urlnaQf these pigments in South Africa at
pre~nt. Sl1ii~tlna tbat the market is well supplied.

An extensive mluket re~nrch will nave to he conducted to establish a viable overseas market
(IIr ll\Cally pr(xtuced pIgments before an export drive Cart be c!itllbUsbed. 'TI11$ will. h{l\vever,
require llnanclat resources and initiative from local cornpanil!s Md could well be a Viable
t)f(JposlUun with WllrlU economic arow{l\.



(iii> the ptimnry platinum producee would bcm.:lit 11'001 profit sh'l1'ins in the value added
ptoduct oCrsettll1S the dlsceunt allowed {\)rme sUPJ"ty ofplathmrn 10 !he jeweller,

(1..') ~r..~l'~useddemand fbr pilltinum from primllty producers will be cn:aled by tIle locnl
jeweller.

lV) and tile country us 1,\ whole wilt N:Mfic f{,(JUt value n~l Corcian exchanac.

'Ole Inew pilltinum jewellery market silo 'is lime sian or a(0\\111 at present. since pi.ltlnum
jewellery is not we.t known to rlte public. and ~l very few local Jewellers IDaJ'Iufacrurc plllUnum
j\;,wellery. 111is, however. can ea.'!Uybe overcome rltmu&h local advcnisina cnmpai~ns by the

proposed jl'Iot ventutt',

7.4.2 Cow

Before sanctioll.'f were imposed on Soulll Mrlcn in ale 1980$, the KrulctrII.I\d io1d coin.
marketed by tllC ChaJ'l1oor of Mines subsitUary, lnlcrnntlonnl Gold CorpornUon. proved to he l:t

major success. World sanct)ons curtailed tl\CSC weI) nnd inhibited further initiatives from llUs
(lrallnJ~atlon.

'Ibe Ume Is now riah! for the return of South African investment \.'Otm to international markctl'i.
The world ptecim.ls metals mnrkct came out of its bear run in ApriI19931Uvl n i')et'!\i!ltcnthull
mnrket Is expected l'l'r at lellSt the medium term,

'TIlere atc n number of (!).Ctorsto coruJder In tho minting of platinum lind rmUadlum c{lln..~.

tn A i.\lnmtltee on tile Jlhysical delivery or phltin\lm and palladIum.

(ii) "Fly·wheel" hortowina costs must be kept tow. The fly-wheel refers to the amount I~f
metal which will end up as scrap Md is C(lUlll to the amount used in the col !~.It i'l not
ooua1u outrlaht hut bormwcu and Mer returned aner the C(lins are struCk.
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Further matkeUl1i campuJallS by por in Europe Ilrtd NOI'1.hAmerica wUl also brlna about
arowth as these markets bave not yet been exploited to II1: fuU. The IOU of platinum. In the
jewellery sector hJS, therefore. experienced a r..ee ..cd ~rowth phase sin~ 1980. whlch can be

expet.'teJ to cot1lhtue intt, the next century.

S<lUlhAfricllrt pr(ldu{~ers could 00 well if a Joint venM ~was set up with MinIck and its newly
devet<'pW technolo,y to produ~o {llalinum ~.WI"!Uery f(}t the arowina Asian I1Ul.rke\'.Security
and ease ur '>upply from local primacy platinum product'rs ,'.CC Ute llrst ~tumb1ina b'OI.!k!t thllt

nrell tit he \l\;ercorne bctl)fe uny pn)~"~scan be made.

(Ii) El1ch cealon In the world lUISl~ sp<:l.if'lc fashions and deslil1S with which ~OUlh

Afrlcanjtm'C'Uery manufacturers hive nOl '"'I'll paee,

mil spe:cm~ platinum jewellery equipm~nt i~rttluired. ftUstna the C\)Muf fabrication if
unl)' IImoU quanUties are prodw..'ed.

MI~t or the~ hlU'ficrs can be overeeme hy ajolnt venture be;t\Vfett a primlU'y rtllUr,.um rrodul:<!r.

Mlntek and ft.J;aweUery lJlMufll.ewrcr. nle platInuln u~ to mMufActure tlte jet,V('Ut1}' could 1'0
suppUild by tl pdmllfY producer It alilJaht dI,",ount to t11enwket prIce. 5\\ L(Cto octllC( the Imrlt~rt

dutl~~ whIch would ~ ImpoMd on the nn.i~hed product. -nUll w(}IlId benefit all pWC(( ln Ute

jllint venture tIS:
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7.4.1 JeweUery

Minlt'k. based in Ranl.\burg. has strived for mo.n)' years to promote added valuc in the mineral
inUlWfY and cOl\.sistcnlly campaianed for the expatl.)ion of the local jewellery industry. Further
incentives have also been provided by the Government'') 8l!'1olition of the ad }'O!ortm excise dilly

\)f 20 per cent on bollllocull:t produced and imported jewellery in 1990.

Althnufll ~\)uth Africa is lI1Cworld's major producer of platinum, only 9 ki of imported
platinum Is esfimated to lUlVCbeen used locnlly for jewellery fabrication in 19ti3. Mlntek has.
therefore, SCf !'Mut developlna new nlloys thelt w111lIve tIle metal a wider appeal. not only In
wIder runge'S of colours hut also in the fleltlofphyslcllt workability.

The pr.)jM WIlS sponsored by Western Plat111umLtd, who are joint patent-holders with Mintck
of the new materillls. The first is a coloured pltUlnum lntennetallic compound known as
PlnUaem and the second i51).powder-metallurgy prc<.luctknown M Goldlna,

Plntlgcm hM a.meldne point between l2()()oC and 140(),'C'.con~detably lower t1111n that of pure
plntlnum (l7W'C) but must be melled in o.n Inert i\tm{lspherc til avoid o:ddalion, It Is
extremely hard and takes a luan pollsh. 'lbe mlltcrilll is llMCdon an intennetalUe compound or
fIt ',U1U tlnd nmacs In colour from yellow to ~hndes of omnae tlI'4 pink.

The coloured l'11ntlnumW!l.S lntro<lu\!ed at Il merUni uf the 1l1tcmltlonlll Platinum A,~oc'atlon In
Jullnonesbura In December 1991 and WIlS fll.\'ournble receIved,

Asian people ere saId to have an at'fln1ty to platinum Jewellery 1\..<4 it !iult! their complcxilln.
Su~tnlnl}damwth in the IOU can. thercf'lfe. he llcl\tcved if marke:tin, WIlt expanded til other
Asintt \,'Ountrlell. ('spel:htlly sinl.'O lhl~ pru1' of Ute wmld is pre~ntly enjuyioa the hl,h<:sr
cconunltc Imwth rttte, People In Uus ccalon are hecomlnl wenll.bter a.oo. t1wrefol'C.dJ~\sl\hle
lnl:ome 1!4inert-nslna. whIch wlll rt!.ult In tncrea~ demand i{\r lux\ll'Ylaods ~Ut'h as jewellery,



Demand S(lltic;tics (Ill' the L~culaUmt of the IOU of rfatinum in lhe small investment sector first
Olppeared in 1982 aMn, only a 10 year pc:riod for antly81s (flO. 7.8). nus i'i too ~bort it period
m c'I(abtblt a definite lifc cycle phaw in the IOU eurse.

H\\wcvcr. a positive ",(lmlltkln (If U.S l~ .calculated hctwccn Ibc pc:rcentll# clw'llc In Indu5trllit
CtlUnlriC!'<l GOP Md the IOt~ 01 platinum in ~malllnve!ltmenf. Thi\ ie; rot , rerfC\'t I.'t\ft'cllltion

1M it i.k~ iooicllte that with cconmnic afl\wtb tbe jnctcl~d earning, of people aUd" M' more
';"\10,,, which lH"'llle eluent b faken up I.,IJ investwnls in plilinum CUlM \lndwatt bars, The
r'l:V~ t'CI.'UrsWith J«bnln, ccnnmnh: Ittlwth Md Jhc \i11J\Comila..'1ttatltinlS oHndMdUtlls,

This Ct'frelll.tl!m 'U~(S UW pliJlinum \.,.IM art in Il safurllted life cycl(' ~ \\1 i{~lOr \:Uf\'(,

and lite' 4tp:ndtUlf. on world ccnnod11c .:ytle'i. The rettem. howe'icr. tW\Uld be te~ over I
lUfllCrpcdod lO t,'Hntlttft )bf rclJUmnl].b;p MtwtCft {.iDP,aroWlh Md IOU,

;'W, 'lIt« IN'n,NSt1Y OF L\E OJ.' ,l.AllNUM .",'OR SMALl. I."{VI STMIN1' WI' fln'11.(J{l1:1l
(,(J(,'NTRIIS E('O.'rtJMI(, (fROwnl
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Demand for ,'!mall platlnum invcstment bars Md coins amounted (0 4,st in 1992 whlch Is only 4
pet !.'ellt of the totlll Westcrn World platinum offtake for the yctU' (HO. 1.6). 'I'hlsl'l20 umes

..mailer 111M !he 1011:1 cnin murket.

Palllldium coins \!OflSume un Inslgnlflcrutt amount t)f mUll Western World palladium offtakt:.
No ,t\lti~tjcs are l1\'alhlbl\' for cmplrit:tl u.nlllysis in !his spcciulised appUcation,

North America is lIte ttU'iC5t (.'t)n.~umer.of sm:l11investment platinum demand at 4S per ('''''f ,\f

Mal 1'19%Wc~m World offtako followed h.: Japan ut 2S per ccnttFla. 1.7).

na. 1.6 WE.'tTl'.RN \t:(JPW PtAT/NUM
nI:MANn. 199:: SMALl.lfv'VE::jTMf,NT

flG. 7.7 - PLATINUM l)E:/rMND 81'
.RliJJWN, JW1: SMALL INVESTMF.l(f
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Palludlum. In it41 pure fo:m hIlS not been promoted in jewellery and hlls therefore 1111.<;never
shown nny irowth. The 10'1 of pt1ltadlum In leweUery hM declined by 1,1 per cent annually
Md!~ regarded us being in "Sll'lrated life cycle pha.<;e(FlO 7.5).

Growth in world con.sumption of plll!ucUum in jewellery fabrlcaUlla can only be chanied If it
I:llu1"he prommcd in its pure (ornt or in some alloy resuttina In positive arowlh. If a substitute
was .0 ~ {hund for its pdncipal use as witte aottl. it would cause a more rapid decltne in its

IOU than at pre~nr. Both pro~p¢CL~.however, seem unlikely in lhe ~bort term.

f/(i, '1.1- WE,fiTf.RN WOW>J t..ATlNUM
l)UfAlm. lW2: JEWfWUW

fIG. '1.2 ~PLA 'fINCJM DeMAND BY
R£GTl>N. 1991.: :EWEU.r::Rf



Other pnllaUlum coins have come Iorm sermuda- The Sea Venture. and from the USSR· len
series or conlmemoralive palladium. gold. silver and platinum. coins In 1988. TIlls was
followed l'Iy the Chine~ Palladium Panda coin in 1989.

Palladium's harcness makes it a very difficult metal (I) mim, Excessive dn.'n1\ies occur during

minting wllile difficulty also occurs during the hlankina process (Diaz, 1989).

H(ll0 nnw. pnlhldlum IZoinagcprmluctlon hIlSbeel' very llmited. and restricted to C\)lIeCIOI'S.
The Suviet Union declded 10 m.i"lt the world's ami le!:.ll tender ptllludlum nullion colnln 1989.
It hon()ul'Stho RU'l,~lanballet and hus jiven inveMors the ,'pponunlty (0 invest III this tare metul
wllh 11'1,u1U'Illlleed in{~llSlfhlldemund and accessible price fl.naO (Diu. 1989).

1.3 World DcmlUld

The wurld's largest consr .lor of platinum Is the jewellery s;:ctor at 40 i1Cf cent \)f totlll 1992

Western World IJemlnd (FlO. 7.1) 9.U.1t\Untinito 41t. Eiathy nvc per cellt of thl~ (otlll was
uWmrhed by Japal1csejeweUery manufacturers \FlG. 1.2).

Tbe IOU of 1\1UUnunl in jewtllery I.k'dfned at an U\eruiC rute or 11 per (.'Cnteach }~'ar fC\lm
1975 to 1'.lS0(flO. 7,:a. HllW(Wer. tlu~ mpia !kI;Un.: reversed afler 19HO\U1d the IOU Ill'

pll)tlnutn In the jeweller 8t..\!'i}f IncrcuseU at 0,1 pcr cent per year to 1992.

'flus renewed arowtll was the rc~utt of suc~ssful tnltketlna cJmpal,r.s by Platinum Guild
InternutJonnl (PGn whIch conccntnlted lis I.nltllll~ffortliin "l'IflM n~ }fOl is finllnced hy the 3
platinum producers 1ft South Africa: Rustcllbura. Impala and W~lilcrn Plnllnum. It Is ~
lion-tUUfit \lrill.ni!>Ution based In Swlll~dand Ilnd 113s mently expanlJeil liS pnmMion \If

rhUinumjewellery to tIle USA. Oemllmy wid Iutly,

P'.lUudlum \:\tn'lumptlun in UteJew\,Ueey imJusuy is. however. nmch smaller I\t IInl .. :s i'l<'f c~nt 1'1'
liteMill W<l!\lem Wurld J1tllllldtum !kmand {FlO 7.:], Once iillln 11lptlnl!{ln'lut11c~d11(' larit'lt

shiolfCluM t"l<'r~ent ufthe lOlU16t!il u..cd in lhejev.elleryseCl\lrdurini 191.)2tFIG. '.'.41.
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Palladium is used to a much lesser extent Ihan pldlinum mainly as rut alloying component with

nlcsel to manufacture wbite g:old. as well tl') witll phthlUn\ in ptatlmull jewc.lIery as mentlol1cd
\~tevi(,u~lyin the last 2 catei(.l'ies.

7.2.2 Coltl.'

In an Ilttempt to 'Il!cn.athcn the Russ:.ut [&utiunaleconomy with mudt·nccdcd furu.ls. lelal tender
r1allnum c,)ins were 11m introduced in ltia~. They were issued 1\\ three. six and twelvC<}'out!te
denominations. These \~(linr.weiihed lOSS J:, ~i).7g and 41.4 g r~spectlvcly. Between IS28
1ll1d 1X4f). ruler which the coins were wilhdr\\\\ n•. the mint colne'_' almost SUOO()Oozr of
pl:ttinum (Nathan. 19(3).

Only in lQls~ d!d plAtinum bullton coins te-emergc {In the invc"-tmC'ntmurket. The rust lcaal
tenU('f investment coin to be issued ln the 19805 to the pubUc waa tlte !sle "r Man Noble
followed soon after (Ii' the .\u~traHl\n Koala and tile Carltldlnn Mopla Leaf.

(i) Jnpar. Swnn from 1'nnl1',n;

(ill Swltlcrhmu, nwJ~s Sh()olinr 'lllalcr nnd HcveUa:

nlC KlnaU<lm (\fTon~a pf{lI..lu~{'d1l1¢ world's nrst pulladlum coIns In 11161. Durina 19M7, !WO

Jllllladlum ",(l1M entered the tlllltket. 11:'.0 fiN WM tho French LafAyt,:!t~i'iSUN In cunjunetilln

with the m"Cond. It LINlny Trnd.} PltlliltUUm ('00 on pie<:c minted by EnacUtlltd Corportlwtl flIt'
M'ra Bunldna,



nlC reason cited for the primury platinum pmduccrs irl the country not suppling jewellers
dlrectl~' Is that primary producers are \'ommltted to lru'iC long term conracts and do not find It
viable to supply !>ma111nslgniOcanl und erratle quamlt1es to the local m.d!.et.

MiltU':.VO),iallis Jewellers .in Johannesburg is f'slim:lteu to consume approxim.ately 91)per cent
Ilf the local jewellery demand Ior platinum. Wha~ is more, lhis manufactUrer imports the melnl
from 1ohnson Matthey PLC in the United Klnidom In the form of bars (Voylntzis, 1993: Pm
C'mlWll. Tht'remu.!nina 10 per cent of met IIIcoosaMec! by 111atinumjewellery manufaclucci'li is
ubtalned from s~rnpc{lin.. audjewellery.

PhtUnum ~s hard('t than gold but relatively easily worked in it pure form, The hlah purity of
plallnUinJeweHery m1kes it very expensive. limiting the marl.et ~l.are to only U1C welllthy.

Platinum is h1ih}y mAlleable and P(}s..~ssproperties of ltlUl1llk"ss und strcnath. PlllUnum
alloyed witt. other metals acquire properties that make it more suitablt: for 'lSI; in j~weUery. The
finnl tr.uccsslna work of plntlnum alloys stili tu.ke~ between two and (\\-],and-a-half times
lonaer than ,hat for silver and aold tllloys. However. after hi&h·a1css rmU'lhli\'. the particular
beauty Ilfrlatlnumjewetlery beeemes Qbvi<ms.

'nu'rc ale tlltCChroad cHleiorles ofplfll:num I\llnys used in ttl{' Illbricat[on of jewel1~.

(I The tlr!>t me alloys thar have iood aU·round ptoperties. 'fllCSC m~tcri~Js ColOhe us,'d

fllf casting appllcatlN'!!. l1a'.o aood mCl:hanical propertic'l and rnn2e fi"OIU soft (0 hllr~t.

In this calcaory tire the 950 parts per tMustlml unit hlgh~r {IMt)' platinulT, all~'ys
~onlf1lnlna COPvet' and I:obalt.

til) SCI.\)'ldly mere are platinum 1111<,>,sUl.\t have been developed speciOl:l1l1yrm their
elCce!:"\t cu.~tlna prl)pertf~s >too theNe i.nclude alluys contaln1na pllllndium and
rutlli'niur.\.

(lill FltUlUy. the Iokmand lor a\toys with good spnna properUes resulted 1n tlte UC\elllpment
of s1l8My mol'\' Cllm[llex ,\Ibys, such d-,'l those c(lntai:!ln~ inlUum and copp:r. or
\ldUud.lum and ~,llllum.



CHAPTER 7

JEWELLERY At'ID COINS

7.1 Xnttcxh:ction

The estllbllshment of a slgll.lt1cant world. jewellery rnnnufactudna industry in South Africa l:ilS
never been achieved even tbough the country has the world's laciest endowment IIf precious
merals. This ch:lpter invcstlaates. specificnlly. the prospect..c;of local platinum IL'1dpalladium
jewellery fabricaUtlO.

Mnrketing of Kru~crrar!diota coins wcr~ marred by world snnc!.iolls against South Afrlca in the
19808. These have fallen away wilh pO£itli'al ctl~:nA\~Iln\i ren('wed marketing effllrts nrc In
pr0ate5l>. Prospects for plnt:m..m and rnllndllm cOln !)\l1c"are invcstiallt('d in thio;cbllpler, ~nthe
1I&lltof' lhe present unnlsttlctc 1t."t\delor ~oull~Afrh:an illwstmenr COins.

7.1.AppUclltlmu ofPllltinum and }~Q(Jium in~weltct'Y ttnd CoIm

Although intereSt In platinum jewellery is ltnrtlna to grow lflEurope and the USA Japl\llis stitt
the domInant market. In this Asinn COUlltry. platinum in iN pure form. 1s IIsc{1 mostly in
jewellery fllbricIIUc,n.

South Arden hIlS an inslanlOcunt l"luJnumjcwellery 11lbricutlon industry. It 11:estimated to have
consumed Ilpprmdmnlcly 9 lei of platinum In 1993. 1111!'. Is less than 0.1 per tcnt \)1' the tolal

50077 ki (Coombes. 199.~)offtake for the western WmldJowellery ~ndusl!)' h\ 19'}3.
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the South Mrican e1ecttOl1ics manufacluring Indllstry. Import tariffs also hinder the possibility

M export by :l1lscountry's etectronic1' manufacturers. Until such time these fa~lt¥$change for
the better, prospects for the local beneficiution of roMs In this sector dl) not look pronll;,l!tlt.

so



In summary. the t!IX will merely bur~n the primary I'l'oducem and It(lt directly stimulate the
PaM henc!ichu!M industry. 'The stimulation of u PaM tlencl1cillUna Inc:fu~. therefore. can
(lttl)- t~ llchItvcd by joint co·operut1on between the Jilverrtment of the day tu'Id J~ PaM

primary pr<\ducem ill a fre("us pos;J.ble marKtl cl.'ooomy.



PoU~y ~u"e~Uornc..'ade hy the ANC to prnvi~ (nt' the 1I0clll1needt! of U~ir vote~. lly c~lIfln,
atKtefi,urJnljoh~.lmve heen 41"iM!llwt"

ti) A ~W\ un the I"l(port oj unl'lf(li!C'iwd ,'res ilil I,possible l'nCn&UfC til rrom(Ht~oome~tll:
hcnell\,;lil{ulI\ (Melli .. Bulletin Monthly. tw:n.

f"1l A "")\Ie lOwuf.k I 'yMc:m of ~uneownc:"hlp of mfncral rJibf,s whl~h Is relarded a~
theintmmuolUll florm (Metal, Bulletin Mtll1lhly. Jqq;t).

't11e ldlll IWO pnUil)' ,u"eMio~ unnot cf(~t the PaM hcnt'tl\!iaUIIIlinduslfy tlt·~lIyMd lmvc

unly lmn included to lIve 1l1e fflKkr in~ltu M ANC pOIII.y dll'e:l.'110n, nu, puUUcllplllytr.

to\vcvcr. hM not yet UIUde any c(munlunent on Wile sug6tlolut

l1lC n", ~u~lion ,,'OIl':Cft1<l the pn~ts lif ille PGM t~tM«t1on indUMtY the In\tM: and

1.11~ not ~m I pra.:tl\:lll ~oJuu\\n to the probk.a i)f rrnvidln, hy the ~itll.~ nf the under
priv1lca«',

fAt us ~wmo I fax Iii Im{lt'liCd \1tt e_rnrted rcnned POM~ Wkt lioncel\h1\te~ Thil( wouldrlll~

the price tIt th;- primAry metals "hove dlC muket rellted priec'( re<lulUna tit 1\\1\ major

R'~'U~~mu,

Fintl)'. With hlJlwr pdcc~. ~UMtiruUon {If PaM" \\om OOCQIfIenhJI'C vlaMc. 'nthi will t'e'\Ull in

tbe eVClUufl! uecUoo in dcm.ud j~)r PGMs. For tbe dem!ll'ldlsuwly btdluK:c to re·t'lUlbU\lt.

reducllol1 In tllIppty wUl folh\w. A !f}t,s (If j{\bx wltl U'CD (K;CW' In I.ho Soutb Africnn priM
minln, iOOtl'\U'y.

8(1.\lItdly. ti~rei.n cBpita11nv~tmenl ft.r plaUnum mineq will be I3lvcrted to l:Ountrit.'§\\olth ltlwcr
13l\.jurisdlcliolll{, Platlflum \!cpi\,lls on the Zimh!lhwc (ircar Dyke will pi,"s.lbly ~Htn(\ more

rll\'llUfl'hto in\e'llmenllJ f'lf inlemll.tillnil mituq C\tID1"tU\iClJ, South AfrlliA will tU'Ie world

mlU'Ket~hjlQ with dcclii'll", tt1rdal1 and (k\IDCflUC in ..e~tment,

1Z



It mml(, Ihcrefotc', be concluded ltAlt to impto\c the PGM tnllnUfllCttlrin, industry'~
ctlmpetlUvenellS. 11, wJuction in public COSfS ill required, 'U1eiie cOl.lldtake muny different r\}nn~
'!UdlilS till( IncenUvelJ.pro~ctlon Wiff~.fcautlltoey fetlulr.:m~tI('J. ~uhsidie~. etc. wblch could
Ctltltm\'eM vAIT. However. \'cntUM clt(1llalfmm the InduWiIll ~vel(\pmenf CorpomUlln.aoo
fund'! (11:R&D tlU'ou.ah tbe CS1R mlli' ~)t po~ n prt\blem in improvina l,·ompelitlvencSI!. The
fuel !.'eU.f'\f cKampte.l.·uutd ~nenr fmttl 'Udl R&D ftu1d.1Md venlUtC cap1flll,

A prnhtem ~n mcnullned by Tlll\lt\ t1W~!) in muwat competlllveJltll'l is ~'Urity Md CWIe of
supply uf raw mutcrl:.\llj, Thi!i ~'Ie~ ~)'Ie\lmc.t1ly to the Snutn AfrIt:M PaM mlUlufik'furifll

lndU~tey·U!ld M®~«I t;;: "vercOI'M (or 1((1\V1l1in roM beneiklJtillt\ tl) occur.

ThI'I prohlem ill ~pccmcallypreVb~fIt itt the chemical Md,lCwoUery !le\"tOM. It could hc !!(tlvod.

l~\MYer. hy I rre\.'in\l5 mctatl,l ex~l1at1le, PllltlnUnt,!Z:",upntrtnl producc" l'(}Utd ~ll ~ome 01'
their ptt!du(.1{on on the exC'1~ In South AftIcll m locld OOmUtl\effi .md e\'en OVCf'lellS

prt)l.'UfeI'M.\\ taeneies

~ South ArncL'\ Prect(}US Metals Exclltu18e coutd be run (In the Ulleil Qf ollter l.'oml1hldlty

cxch~ faille. wC'cld. TMre III no reuon why hl\:1l1PGM prt}UUk'tl\ w~\\tdf!C\y tt~JU{!(\rt
,,'n,,\s to rClK:h commodltv mlll~tli O\'tAea~ wilen their flCtK.U~tlot\~IWlc.ll".<'sllld on 1111\\'11

mlllket.

1bl .. wl1llmprovc Ihe access to PG....fOJ byU\C(('CutraM mllnu(llcturiq industry Mtf. in rum.

theIr comp.:titl~el\C'('i,

From n poUI1I.al pOInt of vIew. IS Soulb Africa moves Int\l a new em "f dl$pen-~lItlon. !( "\Imber
of cha~s in tlW m'ne[ll~ ind\1suy have been ml)nteU by Ute AfricM Nltlmmt C,'nartllS ,At-iCt

111eclluntry's mlnernls lndm,tey is aN C)(~ted to he rillt!t)IUlU~dundct' un ANt' atw~rrunent.

nut Im-reu,soo eontt(ll wtn dcflnllely be the order of Oleday.

11



rA8U~ s 2 • tons: ,{jJ\Lf.S/\,'111) l;,mMATE1J Wt",\L CONSUMPTION OF'PI.ATINUM GlWlJP
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Thls hl\:lt of 1I)(lll PGM' mlnutactU\ina Indtl~{ry conlpct1I1V!"ll'~ ttsultcd front nou-exlstcltt
U11:lUlndfor these products at \he time or the nest primary I'!.teUll production in S\)ulh Mrk:ll,

The primlltY producers. tberefllre. had to sell there metals overselUi where !he demand fur lhell'
meh\ls exl~lt~d. The loom PaM manu(aclurltli .industry 11Mslm.'C been t1Calet;ted all there 11a'\
hcen no free market need lUdevelop such un Industry In South Afrh:o.

The h~t sian or lUle ~lI1e f,U!itt.1nablede\'clo~ment in the beoollclati(m uf POM! W\IS in

\lutol:UUllyst manuCacturltll Thl~ WA.I! bfOuaht aoout Jnc:Ur«tly by 1M Oovcrnments' PJlIl!le VI
loc('rttivt' schemo f()t' the motor Industr)'. Ooverrtrm:nt Int!'fVcntion has, meref(lre. played lin
: ldir«t rete in a POM mrumlllctudna lndustty, 'The to!!.'!sia,niOcant local ~'On.,umersof PaM.
{hr cXM'lple Jewellery and chemIcal!'!, ~ave nuumaed to estllhlish pr,1duclion throulh free ml1lke(

il\fl,!(,'l ef tJemand Md supNy. 'riley hav\! not su~ceetktl. hmwwer. as ~mwlnisuppllers to the

h)Cal and CXl"t\irt market'!.
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diU SkilledIi.boutflllee,

(\Ii) Down ~ucamin Ule produ~UonprOC(l~~ (rom mlnilll to beneficiated aooo~.Ille link
belw~n mineral endowment ami output hecottlClJweaker,

Mil) .\ multltudc of publicpotM~ aft'tct C{)tts or produ~tlon,

The s.')uth AlTlcan POM Jnd\l~tty i!l a prime extlcnple01'Il'llspoInt mBde by Tilton (1992). The
c(~untf):'!; luac POM cndowl1Wm 1m,; not impr<w....' tile competlllvcnes,'1 ,1f lis POM
heneficlaiJt1tl indu~tQ' \\'Ncb is slanlflclIlltly MUIII by world ftfl\ndArd~ (TABL.E .l~t The
piaUnum mines Md refineries. however. htlve the laraetlt market Mttuc and. thercf\lre. are l'I\\lSl
,,'tlmpeUUve. This mu~tta{e!l two main points tbat endowment Is importam in c<!m~lith'cnc!!s
hut dOWn!ilream from mining to heneflclatcd iO(I(js. the Unit hccomes wcakcr. Table l{.2 hi&h
Hahts tl11~point with llaurc!I from the Minerlll!l Bureau (1994) and In clutpters4 to 1. by meUM
,rtoull Mll~ Md local consumpU<m <,(POMs [\)r South Africn In lIN.',
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11\e Sout.'1 African electronic! lnanu(llctunna loowlIry 1:1'11('"f\lr Ii small s~Jallsed clientele
\\nd hWi a very "mall world market !Ihare. ror it to increase its I1ppmnt CtunpeliUveness it wlll
either hue tt' reduce tile MIUtal cost!( or ru!-hc CMl.fi or both. WOle1l. wluch a.re Wi:Ullly !.he
tftt,N {I4ltt of any mMulActulini cost, haw aer.trally more than kept up with tnfhttlou In South

Aldcl. lnfilltbn in South Arrlca JUIS been hu' hliher than the indu.~tritll ({\Unities Md .1K)

rcdUl.tion in the muurat 1.'t\~LSof lIl1.iU firm, are Ihnited. The only way (()f ~ funIS to ,aln
#~lll c:tlmllC1itlve~s \liould be thoouah Iiflill il\ publh: c~t.~.

Flit (he S(lUth AfricilU jewellery SC-ChK, hJil11~ur and tmnn'lort costl\ due to Iln11 dl~tanc(, to
mlllkel~ hive ("'''en cited es the m.\ln IllCkpf M{urll1,.'ompeUlIv(nelia. Publlc 1.'O~tswt:re redUl:~
in 19'Xl hy the abolition of the :ad \'a(Mint eXl.ise duty of 20 ~r t.'ent Impo~~ on the ~e or both
]{1I,;1tUy produced and ln1fiOncd Jeweltcry {M§et. Bulmer and Sch."Cu~r. l~Z', To tmp«w~
I~ru l,;'OM{lCUUVCM5'J.pubUc C(l~(Swill have (0 be towered ewn further In the filM 01

lm:entlYe'S!i'om the ,owrnnwnt.

It mUM. h(~weve:r.be noted tltlt the (knerll1 Aa..'t'mtnt on Tariffs Md Trade {GAm will have
to t~ adhered to i{ tnl<k wil!t member cQunUics is to 1'ICen a sound (,){)ttng. 'Protection (IItU'(S

Md Jovemment ~ublldia could t"(tntmvcnethls ~mcl'n.

A tlmll faclor in \.'(losldedna the pltl!l(1eCLSof a d()~Uc POM mMuflK'lUl'ina indu!ltr) , which 15
related th compedtlveneg .1s mlncr,l endowment.

~ trndltlomll vIew Strl:lse!J the importance of M\uHll Co'\\! tlnd in p4lt"Jcutnr blah <luality.I,IW
\:Ulit mlMrlll ®p<)sits llqe erulowmcnn. in the detcrmtootion or CQmllet.lII...("nc,,~. From thh'
1'<llnt of view. South Africa would be the m(\!l\ I,;ompelillvc ill rr,;ducts manufactul'Cd 1,:ontlln1n,
roMs In the wodd Slru:e It has 010 llU'1C5tnmurru endowment \ TABLE 3.n of theSe mct.l~,

ntt1ln OIX>2}.hnwevcf.l!1 quick to point (lut that abu'lda.nt. hlah qUllUly mineral re~ourc~ Md
u<,polilts tu'C important hut nrc ovee emphulllCd and is not tl1~oruy !liantnt:Mt tletermlmmt of
~On1pellt1vcne~:I. Numel'Ou~ fllctors "150 intlucnce comNtitiveness.
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8.2 South Afrlca'. COlllpcdtivC Poll1tion

C(lmpelltlvCMS5 Is IImeasure of market !l11arc nnd j~ Intacty ha.~d on emu of productlon (TUlftn.
l'N2), A nrm with luw unit pmductlon C{}Jlts\\f(lUld likely bave a llU'lC si1rueor tIle mmktt 1Uld.

Otere[('lc. he more cnmpet1tive than II firm with ltIah«:r unit production ,~o~s and a s,,"lltlller\htlre
lIi'tbem4ket.

Ii> Natural COllISwhich cover expcn.~5 &'lSllClaredwIlh labour. capilal and o1hcr ~ntia1
!acllll'5 of i>t\~ul.:tion,

{In PubUc puUc1es CO~lSincludes the oosts H( royalUC!. tneome luxe'S. tarirr~, :teJUla(Qry

felluirements and otlter lovernment l'loUcles.

Nlltuml costs and public C<ms !!.llmvsfO'rtunher dIvIsion of oompetlt.lveness into IlPJ.'I8fCntand
natuml c(lmpetltlveneu. Appurent "~mpetiUvencss reflects ooth natuoll (,,\)mpetitlveneu, which
is tlMed Sl,\lcly on nntuftll roSf~,aNi the erre~s of public policy tTil«% 1992: 238·2391

Taking competitiveness Into flecount. the pnl!lpcl.'tlve ftpptlcauonsnfPGMs. viz.: auttl'-'UlaIYlihl,
clC\:tricl)l. elc1.tronlc andjewcU~·ry.tu'e now tUscussed in a SnuUl AfrI·can context,

ntC n:uon 11\t lhe establishment t\C tho two aurocuuUytic plants in $<)uth Atncl. have becl\ due
m tbe PftfUio \>1 Incentlve scheme. Thts scheme 'Wllos to the motor-cllt manufacturers. ns
cxpltllncd In Chapter 3. and OOes not reduce the uUl<\Cato.lytic manufacturtl'$' public C05tll

fCwltlng in lr"OfOved tlpptU'Cnl COlflpelttlvcne:s"Il. NalUl'til C(l~ISare tow cnoualt Cllr these firms to
~fll\ly \l natural C.,()fllpeUtlvene!13 lind 811111u world DhU'ket ~lu\l:c.

In th.: elcctri..:111industry. rllet cell commercitllisiltion In Ute Industrinl countries presently enjoys
p.Pi"tU'Cntc.'(lm~tiUvene~;s ,lUI! II) ~llVemment sub!lldJt'!lli)r R&D, A slumllt urmnaem-ftt wlU he

needed (,If It South Africa fuel 4.'('11prnjM U\he \:omr.etlllve. A wUUna 101.'111privme enterprifiC
wUl. therel(lrc. need ~1Vt:mntent funulnllO 1i\ICe~.
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Externul ral!to~ !\UCh115adv~rtl!llni. new l1ppUClllinns, 5ub!ltitution and IOOtc effiCien.t usc of
metals must ullll¢ token Into account in dctermirtlna it meli!l;;outlook for world demnnd. 1'ablc
M.l "Iummari'!e;{current IOU ute cycle phases for the application of platInum and palladium in
lhe various 1'el:1UiS as pt~\'iou!\ty discussro.

TAlIiJ~8,/ • SUMMARY OF IOU UH; (,l'C'W PHASES BY SECIan

METAL.
-----~------------------~.----------~

LIfE CYCLS PHASe GROWTIIRATE

Jewellery
---------+----------~------------------~----------~

Petroleum
Chemical
OlllSS
Dentlll
Electronic
Ble<.'trleal
Colnqc
AUlOcatlllyst

r/tatinum
IPalladium
Platinum
Platinum
Plallnum
PatladJunt
Pnl1l!.d1um
Plutinurn
Pllltil\Um
Platinum
Pnlllullum

arowlll
~I\lurilted

decUne
decUne
saturated
mature
arowc.h
lnltlal
satumtell
arowtll
inlthll

+fl.l
-1•.1
4.4
·~.3
1'-0.4
+3.1
+7.3
4.4
r-Il.S
+5.1

Note: t is the cQrrelation coefficient with economIc erowth of developed countries.

From the point of vlew of the Qomc8l1c PaM manufacturing industries. not (1wy Is (\\ltlook Ior
\wrld ~nu\nd \lS lIetertllned hy IOU important, but compelit1venes,~ llecomes an importunt
point to ,,-'ollllhkr 1\."1well.
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expected to gruw with ever Increasing new tlppllcatiofl~ [t,r electronics being found. The

pu~~ibi1lty of South Attica taldna pl.'t In this irowth does e~st. skills and costs of production
(lCf'lUHting.

1'tt<! {l<)(cntlalfor South Attica In icneratina elcctrh:lty with fuel cells. *hlch uses platinum us a
cataly'u. is llmlted in the mort term due to the S (X)OmCil.\watt surplus generation c4pt\city of
E~lmm. This will <:bi1nae in tbe medium term (20 til 50 years) OI1\.'ethe ex(;ess Cllpt\city bas
been utilised,

The 10tr curve of platlllum in the electrical indusuy (FIO. 6.S) Is in the lnitialltfe c}'<:lepll4Se.
Once commerciulisation of the fuel cell icts underway In tl~ beginning or the next century the

lOti curve will ent.Cf'It ifowlh phase. It b the iluUlOr's opinion tbat South Mrica mu~t hc,ln
R&D as I\(Il\X\ tIS p<mlbte. In order (0 establish a manufllcturlna facUlty hy ctU'l:vt\CX.I!Cfitt1ty if

itwi'i~ to he in Itposition to lake udvanraiC of Utis expt!:t~d arowth.

nlcre arc larae companIes and lovernmc:nt Institutions, such l)!i the mlnlJl$ ))ollt<:~~:100Eskom.
which could mbe the capital to ({lstor a fuel cell pmJcct willi n potenllal domesUc Md overseas
nltU'ket by tbe year 2000. EXpe.rti5C. ll<\wcver, wUl have to be imported form .Joptln. Nonh
Ameri~'a or Europe. A pwject like this I.:IUt bendlt both !lle prill ary platinum producer.; In
terms of developing a demand for platinum from tocal IKlIlt'CCS Qnd the country tIS a whole. us fllt
1l.I! employment tnt! foreian exchan.QcctU'nin.i~are ({meerned.

'nte uutm:utalyst lndu~1rYshows t.he bJ"est potential for tM loenl benenc18Uon of POM~. The
lOU curve ofpllltirum Is in I.hearowlh phllSC.whIte Corpalladium, it is sUll in the inhlal phase
tFIO. 4,5). 'rhls Situation has been created by world environmental concerns over the pollution
o(the ,tobal atmosphere.

Whatever new lCchlllltoBY Is developed fot autoclll111ysts, it Is expected thnt platinum. pnlltldium
und rhodium wnt $UUhe used. elther indiVidually or In some combtnnUon, The ,rowlh in the
use \1£ these metals (or ll.ulocma1yS(s will conttnue Into tho t1l:ltt century lllI envltonm~ntal
lea!slatlmt on vehicle emlssions 11'1the world prollferutcs Md becomes more strinacnt.
AItI'KlUah !\ub~tituti(jn mny occur. this nppears at pre!!Cnt to be only u medium term poll.liiblUty,

tl;; it ~houtd bnve occurred by now if any other materiul was readily llvallahJe.



'l11e IOU of platinum in the chemicnls industry is harder [0 forecast. It ha.1\seen a long term
ckcllnlne pbllSc (FlO. 5.2) whicb could be reversed by 'lome not yet utilised new application.
In Ute sort term tMuah. use of platinum In tho chemlcat~ Industry Is expected to continue to
decUne lcavill& little hope for South Mclean pcospeets ofinl:rcuo;cd invol\'~ment.

In the Stu9 .fibre munufaclurina industry. world economIc cycles iU'C found to Influence the use
of platinum. ntis relationship lIUiieSL9 that platinum is in a saturated Ufc eycle phase of lt$

IOU (FrO. ').3). External factors such WJ substitution or mN'C efficient use of the metal cen
chal'io the IOU to a declhuna pba~ and renewed arowth. thclot'bre, Is not expected ill the n:ur
future.

SouUt Africlln industrialists. however, could ,run a snare of the market in mllnu~ncturin&
I.l~~tjipmcl\tfor the production of alllSS flbrc that uses platinum and rl1Qdlum more efficiently.
Thls would henem alas:; nb~rtlllnufactures by reaucina their production costs whi:e allowini
locallndu!ltrillllsts to gain a share of tho market In beneficlatlna PG~ Into equlpment used {hr
alMS fibre trlanufllcturlna.

A second example !JbowIna the IOU of yl!ltinum in a sntunued life cycle plta.~c is in t'oinnae
(FlO, 7.8). The correlatIon hctwcen economic iroWth and IOU of platinum in coins Is nm
perfect but its poslUvo nature Indicntes thar Ulese coin.1inrc tntded necordina to world economic
flCrceptions. A renewed and su.,talned arowth pllase could unly be aehleved by successful
ndvettlslna to inform the public tlnd create demand and lllCrtased rmrticirahon in a new
Investment medium.

'l11CIOU curve for palladium in tho dental sector (FlG. 1.S) 511o\'lsthat it is In a mature phnse
1I[lI.'lro(lchlnasatunlt!on. Lolli term <areater tl\an 50 )'elm!) &fowth is not expected in Ute future
nm1 SUh!tlltution by cheuper base metals Is more Ukety to result In it de~Une In the use of the
precinus melal. Fears of bealth problems from base metal substitutes should no: pl~y IImajor
role tIS research should establish suitable base metals f('r d~nul1 usc.

1110IOU ofpllUndlum in the electr~mlcs Induslry bas been in a aroMh pbase (FlO. 6.5) over the
last 12 years. Future &Iowtb is set to continue es the world's electronics industry itself Is



CHAPTERS

DISCUSSION

8.1 Intensity orUse

During thi~ invc~tlaatlon it was found thot a specific mineral could &0from Q. \leclinlnc phase in
its life cycle back into It new arowth phase. The use of platinum in jewellery mWlufacture is
one lIuch example (FIG, 7.S), 111rouShadvertising campolans by Platinum Gulld Intecollt!onol,
the IOU of platinum in the jewellery sector incrcnsed from 1980 to 1992 from a previous
dei~Unl~ ph!\sc. l1tis obServation. therefore. indicates Ulut in the short term (l to 20 ytUl'S)

external fat'tors can reverse a nletllls Ufc cycle phase.

The Increase In the use of t;>latinum it! jewellery fllbucation IS expected to continue for at le8:it
the short term into the next century as udvcrtlsina by the Platinum Guild Internatlcmul shirts its
eff(\rts to Europe Md North Amerlce, The prospects of South AfrIcan involvement in world
platlnum jewelltlry mMufaCIUl'e Is very p<.vitlve from Ulls point of view.

The use of palladium in jewellery ls not expected to show nny arowth and wlll remain in Its
snturoled phase oflOU (FIG. 7.S) IlSno new alloys or substitution is foreseen in tlle ncar future.

A second example 0; renewed ~roWtll occurred In tlte pelrolclJm tl.ndchemical indus'rie~ where
tile sudden Increase In demand for M1:'aE resulted in an In\~Me in the USl!of pll'lllnlltn for
catalysis from 1986 (FIG, 5.2). 11\0 ill:rease In deman(i for MTBB WIlS brou,Ilhtnboul by 1he

chlll\&c In peoples' needs from leaded to unlCllt1ed petrol. Once new reftntna 1!tlpacitles have
been established. declInes In the IOU of platinum in these industries wlll resume.

'111Crenewed .arowtll phase in tl\i' lOt: of platinum In the petroleum industry WitSvcry '<hurt
term nnd the tona term decUnlna phli3C is expel:ted to continue. '111('next century will see a
need tor "zero emIssiou ,·chicles" reduclna the demand for petrol, an~ so ll\c room tbr afOwlt.
for South Afrh:an compu.nies to produce PaM catalyst products fllr Ihc petroleum indlLf..ltyis
weak.



(iii) Doubts about the marketability of platinum and palladium coins as they are not well
known to the general pubHIJ,

(iv) Return on precious metal coins have not always been attractive

(v) Premiums per coin fall during periods oflow precious metal price levels.

the gold coin mnrket is more than 20 times larger thtln the platinum bulllon coin market.
Palladium is even smalltr and consumes an insignificant amount of t()tai Western World
palladium demand.

Extensive market research and adverUslna campll1sns are ,)Ceded by instltullons such as the
Chamber of Mines. to Inform the public boUllocally and abroad in Ule potentIal ofpJaUnum and
pntlndlum investment coins, Takln& the success of the Krugerrand In the enrly 19805 Into
lICC()Unt.prospects for increased sales of platinum and palladium ~oins appear to be good.
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YeN' Jndc~ $ bsl1KlIt 'l cbAn,c
i---

1'1111 M.6 s 79'1.1~
1~11 61.S 51~n,5fi
1913 7t,l 6292.1>2
N'13 1$.3 6(\~.35
1914 76,U 6116.21
I1j1~ 15.N istl91M3 .n.2
IY1h 1Y.3 71107.83 4.7
1~1'1 "2.2 7%64.11 ~,6
11.)11< l<~,S '1$5~.'JJ 4.0
1979 N~.S 7l(~i).M4 M
191«1 ~.3 1l<91.~ 0,9
l~IU 9\).4 19811,15 1.3
\Y!l2 90.3 7979,91 ·0.1
11.)143 1.)%.1 X lIi2.0() 2,6
19M 'M XSt!3.16 4,5
lIJH~ 100.0 g~m,ll 3.2
HIMh 10M 9015.11 2.1
IIJM7 106.0 9367,34 l.1
191!R lW.7 Q1112.~ 4.4
l'lllY 114.2 HHIQJ.Q1I 3.2
lQtKI Un.!! 10321,75 ., ')

I
......

'WI 117.2 L 10357.11) {t4
lW~ US,9 lO~07.33 I 1.4

~ ... .
Smll'l.'ei Intcl'Mllonal MolWtAcy fuml. 1993



APPENDIX A

1itBLE.tl • JNIll'STRIA!. COUNtRlfS <WP.1985

~.,.,\lIi;jf

('ountty vDP in domestiC S1tcllMJe mtc
currency (btl.) J:JomeI. curlS

AUluNllm 229.(13 1.4269
~ AU'I1tlA 134S.40 2O.61){~)..
~ BelltUm 4195.00 59.3780
4 <:fIIUldA 477.W 1,36SS, t:leNl'lNk 615.10 10.5%0
(\ Finland jJ;l.99 6.1919
7 FI'IU1Ce 4101UO 8.98'~,
R Geroumy 1854.50 2.94Ml
I) Oretce 4617.80 138.1200
to lcelMd 114.41 41.5080
U ~lMd 17.(1) 0.9384
12 1141), 810580.00 19()<).4M
13 Jllpan 3Z15S6,OO. 238,~IOO
14 Luxcnoourg Z()S.W 59.3180
IS New~ .15,43 2.0064
16 Nclhl.rland$ 418.20 3.3214
17 f\J,)l'WIIY 500.Z() 8.597Z
18 PMUAal 3!12'.90 170.3900
19 SptUl1 28201.00 110,l}itOO

1'0 Sweden ~M.99 8.(4)J9

Iii SWlllcrl1U\4 228.00 : ....;11

II UK 3S1.:\1 0.1714
23 USA 40311.7{) 1.0000............ .. ,____..

CiDPin
$hilUoo

16\).9~
65.17
~l.7S

350.115
~.05
54.05

5!3.(19
<")23.13
33,43
2.76
18.9<'

4:!M2
1344W2

l.oU!
22.64

12:.1.91
$8,114
20.08
16!!.RS
102.44
92.79

463.14
4 {)38.70

'l'OOl.l

Nllt!;! * nlls lolil i~llSed. t~1:(}n\(rt !lIeln~x"t1 ODP t1aum 11\1AbteA2 to US dOUv Olum,
Wbere (lOP \Viii not AvmJllble the t"lNP Will ~ (,\l'tlW roUl1try.



ntller commodity exchttnaes in the wodd. It would Il(lt only promote local bc.neficlntlon in
these applicatioM indil'f:ctly.ll!lt also attract Rlrelall comroodity tl'ilders to thllll.XlUtltty.

"Ole mUlil\M of doUm ulloclltt'd to promoti{)tl In.sutuicS (we~u such as PluUnufd Guild
IntenmUonul in the USA should rather be channelled to I.he~ proj~ts wblcb will cenll1nly
henent lhe country's roM industry more.

"Ole philosophy behind these UU'Ccre''(lmnlendation,~ is (0 eMure Ule im.xmance of Ule
country''! roM Indu~try and tu (iew:lop it to its full potentil.ll. nlCrCis no pluusihle rCII.~nnot

to tk~lop It100 l'O (mly Ule tnJlm af the r llW ~netal!lin the wodd. 'l"he country's.mInes !h(Jldd

not need \0 lieU their production on l.'(lmmodhy ex~hMies (lvet!teM. Procurement ~nt., should

I.'omedo there hus1ne~~In SOt<UtMdca.



CH.APrBRIO

RECO~A110NS

Thlte m:umlfi('nc~tltlr.1rj elm be mlKle ffnm u "rudy to imp:ove the ~nencillllon of the

l.(lUntry', PGM~" t'liC fir\t I~I fuel cell PftlJt'Mln.,'"

Tlt<~~," ~\(~\l.t "'1m. In f~l (('U" l' ~#Mkd tl~ent:rina tIle initlul pI'wie of Its IOU life cycl(',
fll" f "'« ",tml'l'lftdali'ltion ~Iqe.It h.lhmf\m!. r«ommended that tll\~1ll fuel
I: , ~, 1f,vtmm<nt iQ«<vcnUon ttl MAn I R&D prl"rammc III ln Japan and eM
V. ,cum Afrl,'I .Il'l tmfWlC't alftOOy \leyel(~'d '~hn(ll\,*y nnd \i.piull can he obtained from
",h'Mlmen. r,,"tI('UI.!It;tam .. tmd pd'flte r:ni~:rd~,A Pft~!eCl of IlUf4natW'C~lUtd invohe thr

\I. it\llrt ml~. E~\lru4JtU the '"SlIt

Snun ....It" ... ncw'! t\l take tldvantqe t)fthi~ burlt\U1ln.a applicatit,n fur platinum to udd villue (0
(J~ melll. "WfUC further demand alkl \Jewlop In \\ltcmul1ve envlrol'U1ltntlllly cleM lItlUte¢ of
e\~'trh:lty

Se\'oOOly. it I~ re\'t)mmerided tMl Joint \tnn.f ~ he nqntlated bct\WCn p!Alloom prodw:em.
MinIck fUld .)f:wcUery manurl\Ctut«~, RC~ourc6!lU:Cb 118capltlll tuOOfi. Illreldy \JevclopeU
platinum ,no), t~Jln()kl,y Ind Jewellery (.ltrtcldon 1tkiU~caD be poolw, All the mcmm-I'fi of
~ucb It joint ventul'o would tlenetlt as fur1hcr plAtinum \Je11Ulnd1, Crtltoo JmI1 mo~y ~pcnt on
oovel(lptna IUtl)'~ Jj re('lCl1dwith l'CrutM.

ReftMM h1r the ItlCk of arowt1t in the local platinum j~wencry indusuy ere jn\~\rt dutiet!.
keep1na pace wItIt f.shiun tren<JAin illver~ nttltkCts. speehd ntlnu('wtur1n.a cquipnlent co~t~ and
c.lbUlrk",(0 export markets. MOMof thclIO problem!t can he overcome by such l j\)int venture

rn~~t.

ThIrdly. tl~ l~k of ,,'ompetlli\iel\('~i in the local jewellery Md chemicAl indmurics Is {!Imly duo
(1\ ~\or !!OCUli!), and CIl'le of supply ot rebltlvely small quwnllle'i "r POM" A fOl.'Ot\tmendalimt

t\\ solve Ihl'i problem Is the creation of a South Aerie.n precious metAl~exchM.ce oi')Ctlltin, llke

In



LUMly.ln the S('uth Afrlcl'sjewcUcl"/lndustfy. compelitivene!5 also ne~ to be improved by
rcuuctna puhUc polIcy COIUS 5uhject to Ot\iT rcau1ut!ous,

In 1993.1t was c';umated thAtthe South Aflll!M PaM r.lMufllcrurina industry comumed« total
".' i' 2U5 ka of the'!e tnctalS. Thl!! 15 \Int)' 2.1 per cent of the total ~es of POMs by the
country'" rrlmary pnltlucer') iltustnltlna the need to in<.'teasc competitivcne~~ for the roM
munuf&lclurlna Indu·\try.

Cl1mpetllivell6" wilt chan",. however. as polley i~U6 come to Uaht with tbe new SouU.
Aftican J1Wtmulent. 'Il1e ANC halt InUlcll(ed I policy of pmmotina bcnertchnlon In the form of
.t tux on tl1e export of unproe~~ ores. ThIll wOI,lld IncrCl~ lhe price of 1J~ export".
Suhl\mutlon mlaht then Ol.,,:ur reducln, the OOmllnd for roMs, re~ulllna in a ,,:ulMek tn mIne

pruduction. lob itl!t'ICS will become a problem in the country's pl.atinum mines U lhls had to
1~"C\!r.l!(,intmy ttl what the ANC ulttmatcly intend" t\chievina.

Pllltlnum dcP,l\It.s In other pru'llt of the wort.] wUl become more tlttnlctlVC(or mlnlni Investment
If South Arrl(ia'~tltX policy ooc:omcmunfllVOUfllblc. A 1(\.g·of mIlrket sbare In PCiM prodUl!tl\)n

for U~ country'~ plJ.tlnum min6 will tIlen uri~,

In clo1.ll1i, this pnlject 1WI succeeded in identlfyifli uteas of at'OWUl 1'1South Afiicn'3 PaM
manufllc(urina ind\lSlry. viI.: J\utocilullysul. (u(1 l.'Cll~. jcwtUeey and elcctroruc5. with
t.,(IMh.leml!on to world arowtlt IU'Id 10c(11c{lmpetitlvcnel\lI, Due to the scope of the topic. thIs
pnlJect was ulttlble to i.'Onduct extensive research on theso four lnUlvlclunl llppUCt\tlOru! rill'

PGMs, Such.swdlClI should be cOMlderc<l. tbercfore. Cot the Mute oftl~ Industry.
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Platinum is entcrini an initial plUlSeor itf; lite cycle in the usc ()f fuet t.:ellsfor the aCMratlon of
electricity. Palladium. however. i~ weU ('5Ulbllshed in an initial pho.iIC of irs IOU in the
nu(OcllUtty~t Indu.!Itry Md wlU soon enter a itOwtlt pllI\M,',

The8e gector~ df POM flpplIctltJol1~ lI110uldb.e l.'oJWenltllled on by the POM mlll\ufllcturina
imluliU'Yof South Arliel In order to iJ1{·tea.~loci! bencfichU1QIt. ~ other appUcations Mlcbas
palladium jewellery. p:trotwm. cbemical. ilu~. dental Md even coins arc either in fl UUuute.
'illIuratcd or dcl:Unins lire cycle phll!!eur tIle!t IOU.

Some POM appUcatloM, however, could be t'Cvived into • new atomb ptulse elUter hy
tcclwllo,tcal cblll\J,C (If throuall awareM'lt; campaians. In the latter case. coins or palladium
jewellery c(,uld be r.',lmolw throuah advert15ini. TectWlloaicru c~ would be re<luired ((If
the ot11er~mf~ to create renewed ,f(\wtlt in lhe IOU of POMs, An ~xnmple of thls wa, tho
new uttt\attd for unleaded p:lrol whleh cau~ tbe ~Iroleulll tnd~try to cb\\I\iC refinery
pnx'CSIleSctetllna a sutaC in demand for platinum from {98Bto 1991.

TurruDi to the tlppllcaUon of PGMs with the hiahom potenUal of arowth. vIz.: aUlocntalysts.
fuel cells. electronics and Jewell-ery. an cXll.tninaUon WIS undertaken of &"lth Afncll's

competitive posltlon ln the worlflmtrket.

In Ihe first case, U~ C(luntry's autOCl\tlllYSfmanufActurers have I smUll world market share but
life ready to expand to full producUon und o.re uhle. f.lwrcforc. to c(lm~tc in tills irowlna world
mlU'ket. 1bls I~ the only local POM manufllc!urinalndustry where arowth l'l occurrtna und is

.,.'ompetlt!vc wIll, the world market.

Secondly. 11 fuel Ct:l\ project requires aovemm~nt 8ubll1dlcs to Initiate Il R&D pro~nunme lind
tcchnoloiY needs (I) he Imported for Smull Africa to be com~t1t1ve wllllll1plln. UlOUSA und
<alter developed countries,

1111«1ly, the 101:nlelcctronic8 industry hIlS an inslanUlcant world murket ~tllJ'e. It t'ei.1Uire~
reduced puhllc IX)UcyCO!il~ tu Improve Intcfnaliomtl c(lmpcUtlvene~~. 'l111!1could take the form

"1' tax incenlive~, P«ltecUon tariffs and rcaulatory requirements all of which coutd cnnmWCM
OAn.
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SeveN! rCl\ool\') have b«n I:lred for the lack of iCOWlhIn the locAl plllllnu.m jewellery
mlU1ufacturini IndU5t.ry. These 1lte import duttes. kecpin, pc!(.'ewIth fuhlon uendt In dlw~
mllfkcl'l. special mnnufacturina equipment COil! and distance to export n111tket$,

1'tle world'!'! hlfacst (,.'onsulTIerof platinum is the jewellery II«lor at 40 per cent of the total
Wt''ltern World offtake hl 1992, 'lbe IOU of platinum averqed I\n annual arowth nlle III 6.1
rer !:t'nt sim'e 1980, Jewellery rCprelCnl3 a dennale arowlll tltCa, esp."CllIlIy In Jitpt\l1 whlch
C(lnfiumcd8~ per cent or wul) platinum l!tmand in tile fabrication of Jewellery for the W~lem
World in lWZ,

Only ~ per cent of total Western World demand {or ptl1lndlum was uged In jewellery (l'lbri.catioll

uutina 1992. It is fCI1ltded as bclll8 in the SlitUrllted ~~J1!Cof lis IOU Ure c~l~ with an annual
avcrtlJe ckcU~ of 1.1per cent.

In the investment secmr. South Africa ha,~ ~ot been known to luIlle nllnted platinum or
pulltWlum COrM Md 1'I\lno attempt hat! been made 10 enter this market illyti.

A market MAlysh would be required before South Africa consJders mlntln, plalinum Md
pAlladium coIns. Factms such as supply t'f mew, fly~whcel00",OW111&COSl~.marketability.
returns on tnveSlrtlent in precious metul COiM IUld the premlum on such coins w1l1have to he

,,'unsJlJered,

Small Investment In the form or coIns nnd bullion bars t.'on'lumed ottl)' 4 per cent of Wc"tem
World platinum demand in 11)<}2. nte IOU of' this sector is relAted to the world ecm~mllc
cycle" !lnd arowth een om), he expected wIth world econ(lmil: gfOwth.

After !lllvina dl~cussed the maJor uses ofPOMs. it CM be deduced uslna the l()U mcUloo\l\18Y.
wlltld arowth lndu!Url~ for ,Ill" application (If platinum are Jewellery and. Ilutocaully~[~, In the
ll('lpliclltlnn ot pulladium. Ute elcctronic industry is also In i\ atOMb phase oftls lOti life cycle.

78



The electronics Indus!ty cmtgumed 41 per cent of W~lettl World palladlum supply in 1992.
'l1'1e IOU or pnllndlum in tWs 1!CCtdf is in a arowtll phase with 11rate of 1.3 per cent on averaic
per )'ear since 1980. "l1li~trend is ex~ted to continue intI) Ille next century.

The aoll1t)' "r lhe (ocat elcctronics indu~try to .:ompete wIth severe intetllll.tionll competition
depends on 1i~al policies, natural costs and foreliD InvC'Itment. World !tilde p!llicies on tarit($

lWl duliC'l nlso nw.l to be addre~'!ed before this local PaM: manufucturin, Industry can e:<paCld.

A putetlUlIl arowth urea fhr platInum in tile acncrntion or ekctridry lsin luel cells. Thls Is one

(If the ~lealK"U l(lNl1S of eneray, If it!! reUabilll,t cost errectlvene~,* and compelltivem.-ss with
(tllltr forms of "!Wf,y iii proved. l'llptd commercialisation will lake plnce In the second hnlf \If

tbe 1i.)Q()S.

'the coItSumpU(ln or platinum in the <llectriclll and c:tCi.!!tonIcsindustries amounted 10ouly 4 per
(o'Cnt(If Ute total Western World demand in 1992. The IOU of plltlnum in these industries

(o'oUectlvely declined by 4.4 per cent on avel1lio per yelll' since 1915. However. wlth the likely

1,:ommt'rciIlU!'lIlUOn of [uel cells in the second half or tWs decade. it Is predlctcd thAt pllltinum

wm (nter the Inltlallf(\wtl1 {muse in itli IOU Ufe cycle for electrlcaluppUcnUon:..

The future of fuell.:clls in South Afrlcll in the medIum term Is not pros~r\lus for two main

l'eMUn,s, Firstly. tl~l'C is a 11 (XlOmCiltWllU surplus electricity icnerouon Ctlpclcity In Soutllem
Afi'tCIl WlUseeondly. there is no pl'C'!4cntR&D proammme tOI' fuel cell ~n tlle country. nle
Icchm)iolY utid R&O proarammes are In the developed countries. with Jllp~nand the USA
I1elna the m()3t auvanccd. South Africa needs to strut liS own proam.mme to tltke udvnntnae of
this bur2COIUna appUcution for platinum,

11l~\ finnl tlpplicatIon Qf POM!! discussed WIlS the jewellery and c(linnae sectors. P(\tent!i\l for

Jrt)\\1h does exillt hut rel1111l'CSentrcpreneurinllnltllltlve.

It is cSflmllled thm !lnly " .ka (If platinum wns used II' the fabrication of jewellery in SllUUl

Afdell durina 1993. virtually all of wlth:h WM ImpQrted (rom J\lhnson Mattbey in the tJllii&
Klnadnm. 'fills Is not even O.t per cent I.lf the tott"llW<,stem World demnnd for plntinum in tho
Jewellery sector,



The petmleum and chemicIll1ndustrles uf the wl'rld are ill a declinini Ufc cycle phase of their
IOU curves. A ne,lltlve annual averuae arowth rate of 4.4 per cent was calculated (or the
petroleum industry. 1110chemiclll industry showed it negative arowth rate of 5.3 t~r cent per
annum, The at~'1l\iruJustry is in a saturated phase of its IOU WitIlll neaatlve 1.4 per cent ardlual

UVCfl\i,C irowlh rate.

The dental industry. however. showed a 3.1 per cent annual :rowth rate in the IOU of
palladium. 111lrty one per cetlt of me (Otll) Western World palladium demand WIlSconsumed by
the (1"(\1.1 industry in 1992 and J~H:onsldered to be in the mature pll.l1Ie ont! JOU ute cycle.

(jrowth In the demMd (lr t11atlnumlthodlum and palladium a£lUlC'S for the production or nitric
acid in Snuth Ardell Is not expected in UI~near future. NitrIc acId is used 1$ It feedstock for
rertIlizers and mlntoa expll\~lves. 111Cproductll)n of both these products ht\S fnllen due to
frequent droua1ns during the 1980s and an effort by the mines to reduce costs clue to fnlling

wt-rld metall,rices in recent yentS. Import duties and severe intcrnlltionll1 competition hirn.lcrs
the export potential fllr locnl mMufacturers or allUlCSand PGM cllemicals.

The 10cll1alll.lI.~industry Is too small to mllttUfo.clurePaM aUo), equipment. Export pmenUIll ls
1\1~1)~lmlted us tlUs iq not a world ~rowth industry and is depelldent on atot1al economic (tend'!.

Pt\llMium denllil ulloy,* are a mature Indulltry and show no reat ('KltCilthll (or arowth. E:lCport

potential does exist. howevCi', for SOUlll MclcM manufacturers to countries where these alloy"
are used by th~tr nlulonal bealth srllemes such (15 in Japan and Germany.

Electronic and etectdcul appUcntioM for PGMs was the thlrd /leCtor dIscu5..'ledand showell
arowth r~)rthe former uppUcatlnn Md buraeonilli arowth for tho lanel.

"nle only ntQnUrllClUrerof clectron11.lcomponents In South Africa is sames (Pty) Limited. They
use U oealla1h1c amount of POM!!. Since lis eSlllbll)mn!'nt it bu." not competed wlU\ the larac.

mess produclni Intctnnt!onlll electronics companic'l and hIlSnot shown any siinlficru'lt ~ians Ill'
cl([lllfl,~lonInto the world market. It caters (luly fllt Q smllll tocal niche market.
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tnul)h higher rate of 25.3 per cent per Rlit"'lUnl SInce 1989. As the !\Oedto control mr pollution In
lIle world increases, so tile IOU for both these melrus will increase until !he year 2000. after
'\\hlch maturlty in this industry is reached,

At pre' '''ll. Ule lu.:..l aUloclltalyst planls are producini under wir Cull capucity of 2.1 million
units, 11110..• ute. therefore. ready to meel the im,'l'ease indemlhlU of both !he locru and overseas
markets. South Mtica will bealn 1() UJ!e llutoclltalyslS only from 1995 wh("1\lead free petrol
bee )mclt twwtable.

For 19<)3. It Wl\.'l estimated that 2 1% ka of p{lUinum lind rhodlum was cort$umed by the
I.:ounlry''l ~lutoC1ltlllY!ltmlltlWllCturers. nus is (lnly 1.4 per cent oethe 153111 kg Qf tOUtlsllles
uf POMs from the primary producern in 191J3 and is in contttUlt to zero conSUmpU{ln of POM!
from thiS Industry hefolC 1~S9.

It is quite cleat that tills toclll PaM manufacturlni industry Is established and wlll continue to
,row wlU\ no C'Uttller need for iovernment incentives,

Chemlclll and o\h!!r related uses (If rOMs was Ihe second applicntlon discussed and shO\ved no
promise fl)T world ,ID\\hl. ThIs chapter 8ubdlvlded tIle applltlatlol'lS into petroleum, chemical,
ata.~'tfind dental sectors.

In this loclll1ndu~try. UlCM is very little cOn1!umptlon of {'OMs. It is esUmuted thllt 0111y 1000
ki wall cOn'lumed 1n 1993 Md v~ry little arowtll Is foreseen In present world cCOl:omic

1.'\1ndllh)ns. theN nre onIy two players in the tocnl market. Johnson Matthey (Pt}'2 LId Iwd
POM Cllcnllcals (Ply) I.td.

nlC local market for POM products such as chemicals. platinum/rhodium catalytic aaules,
cancer druas. Nilltent tlnd rllodlum "syrups''. for electroplatlni. Is very small. Most of South
Afrll:a's production ofUlCse products i~exported

Tho three Industril!!I whIch consume these POM product'!. namely. chemic!". ~ll\£s and
petroleum. IlmOUnlIJu to only 6. 2 and 3 per cent of (otul Western World plntinum (hlmand
respectively. ifI 19l)2.
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CHAPTER. 9

CONCLUSION

'fl1e POMs account fdf the second hiihesl fmcian cxchantc elU11cd(R4 821 million In 19:)2) by
the mlnetals industry of South Africa, In 1993. exports accounted for 98 vcr cent of I1lCtotal
sales of PGM!) of which tht': luracst ponton Is committed to lona-term export cornects of
undisclosed quanUtles. An estimated :; 2'IS ka llf POMs was consumed hy the local POM
mllnufs{;turlns. industty \'f the total 153111 kg sold In 1993. Beneficiation, tnt':refote. Is at n
very low level considerina Ule country's d')mlnancc in world produ('1ion of POMs.

SOuU\Africa \\1\(.1 RUs,,,!aproduce by far the mlljmity of tlte world POMs at S411nd 31 per cellt

rellpectively (1'ABLE 3.1). If Russl..n sales of POMs continue to deeune and if I.heCilUl1U'y'S
economic siluOItiondoes tU)f improve, South Africa. will In{;1'eIlSOits ndvantagc as a "odd POM
producer.

nlls pt(lject Identifies \U'eIlSof improvement in benetlclatlna PGM!!. The concept of IOU was
used to study the four main se\:(or~ or appllcatlon to I'stllbUsh tltcms of irowth. 'IllCsc sectors
included :lUloclltal),SIS. chemiCal .Ill\! .tilled. eleclf(mlcs and electricol. Ilnd jew~l1ery r.nd
c\)inaac.

TIle first sector Investigated In lhi~ study wa.'! {he nu!ocatalyst Indu;iU"y. Two nlnnUfllcfllrina

pl11nt5l.'Iere estabttshed ill South Afriell since 1989 due to tile incenUve of the Phase vr local
c.:(lntentscheme for tile motor Industry. Exported nutocQtalysts qualify under the Cfttollory of
"export earnlnas" for llt'colltc on the 4{1per cent rebnteublo excise dUly bMed on the wholesale
price ora locally mnnuf:Jctured vehicle.

In the Western World, offtuke for p!uUnum In the nutocatalyst Industty amounted to 34 per cent
In 1992. For pnllad:um. however. only It) }X'r ~ent of total Western World demand was
':Im~mmedby Ihis ind'.lstry.

The lOll uf plntlnu'n in Ule Weslern Wurld is In i\ arowth phase for autoclltlllysb tIt an lInnual
uvemae rate of S. t per cent. Prul.,t\Uum,on the other hand, Is in an initial arowtil pha.~eWiUlU
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TABlE All -1¥If.hsrrr OJ-'fJ!,PHIll PLAl1N(JMANJ) PALLAlHUM. 1975 -11191

YC'X I ~~ f~ b:lay
( ~ G_ P!!fl\*-Il~!I SAJ;IIl !;Il\~

.IOUr. JO(J!N lOUr. JOUN lOUr. IOUN JOUr. lutH"t Jut~PI IOUN IOUPI

1915 1.(1122 fIMSl I S.62i1l l.1102S t',:ION 0,1004
1916 '!J15S 1£6:$& 4.21'19 1.24J2 0.421S o,}'J%
tsn J.948'J '.1993 ,t4914 1.6176 0:4112 0."140
tlJ1~ 2,~J O..s2~ 4JtS61 1.4001 O,m4 O,7UIX)
1'Il9 J,5aflS O,9S4a 3~)JJ.I 1.312'. ~"'''l946 li.M6S
I..... :M810 I.IB13 0.s21~J l,l2'2 2,2Jm O.1(Nl J/J1j, 1,:"<;.:,, OJil2S 2.444'i
11,i81 2:4926 t.!..lS16 O.1lOS UIS! 2.94f.lS 0.31'19 O,91J1 0.3895 05-154 1.8695
I~ 2;5)49 1,t301 f.l.662a 3.17S2 2,()S21 O.s51'1l 1.(,B1 OJJl4 1t.Z'i.M ;!.lUl4 O,!16'.!6.
l'..lIH 2,JJSI J.I;..J4 0'(.641 421'W 2,71'56 (t7~ O.'1ltlS t',~ .... '160 Ul44 O.I4b1
19M .2~ J,l617 0.6901 4tUri. I 2.1159 0.7630 n,'I447 ll....., OJI'i4S J,2101 021lS
l'.l6S l20.JIJ 1,0.210 0/1(142 3:1118 2.3519 1).7¥J4 0,'1922 R4929 OJI"28 JJlI'JU 11,28"1
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