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in favor of higher-grade; more accessible, or more “pnoﬁtablei«aktemabives. There is
little uncertainty with regard to the existence of substantial quanti't,iesof almost

any given gubstance. But the uncertainty. of .increases'substantiall,y when one con-

giders he mineral forms, or the associated produc‘ts,ga'nd' such factors as location, '
~a,ccessibility,; and the costs of extraction and processing. o SR T =

v 'CREATING TECHNOLOGY' T0: MINIMIZE BELIANCE ON CONVENTIONAL vRE:SQUBCES i

Instances are seen where advances in technology WO 1d;s»ignifﬁéantly contri-
bute to- minimizing reliance On f‘COnventmml raw ‘material gourees to :Whieh, be-
cause of polibi'cal, geographic or physical factors, access in the;future may be
restricted, unce ain, unreliable or otherwise putentially \inade;qua‘.te, S :

Some observers have stated opt,imistieany ‘that with the advent of cheap
nuclear ener , even common. rocks, such as grahite,'wo‘uld' become “ore!” and

for: direct1y~reducihg~ any substance jnto its useful«compone)nts-' at a very low
- cost, If this can be accomplished, our current “definitions of ‘freSxources?’ will
disappeal- 1 ‘am, not greatly conce;med,‘, however, that we needzmymeddle with

these definitions, at least for the remainder of this century. 1 say this because,

‘as in the case of common rock as core,” the appreciable differencesfinfﬁhysical

and chemical form of the compounds containing the low. concentration of metals

in these rocks. would require & vastly new ‘and. compleX techno&ggy to extract .
them. Consider ‘also ‘the huge quantities of unu-saplexwaste; that WO 1d. . be
g-eneraltedforezachuni‘tofmetal.‘ s P Ry LT Ty L
Nevertheless, the existence of these obstactes should not stand in the way of -
an_aggressiv'e quest for at least partial technological achievement in areas that
are promising. Many common substances, low in gmineral‘ae'ox;tent but abundant
in‘pature and proadly jdisn:ribu‘ted, and enyironments ot fully. explored or hostile

. can be cOmmereially exploited with only mode}st’ advances jfmre'sitablished tech-

nology Or with. more ingenious agp}iqation of known pmiﬁciples.‘

. .yL STRETCHING MA_TERIALVS‘QPP:I;,XES; G

We can expéct,'duri'x;xlg‘ the ~1je'cmaiindef ‘of this century, to Gontinue to meet our
material: needs in soveral ways: Through 'primary'pvbdﬁction ‘of mineral ‘raw
materials, by recapturing gecondary ‘materials in reugable forms, and by extend-
ing the useful life spans of nmineralbased -produdts;,ﬁredueing .dis,sipat,iye;,usas

and waste, using. m@tez;rials ‘ever more : yeﬁi/c'i‘enply ~thnqugho«1t,fchek‘producfcion—

To nake meaningful progress in gtretehing our material suppues;‘:vve:must find
" pew and better ways to minimize the need for primary materials through recycls
ing ; learn hOW  synthesis,: substitution or ‘conversion, can reduce 2 rain on
limited gupplies or achieve greater economies ; and identity more areas in which
signiﬁ_canp logses and was,t,esfcja.n be Qresd,u'ced ;oxueliminated;i or needs can be
minimized; “ghrough mprove d é(')'nstitui’tion,-‘éfabﬁéaltib'n’,ﬁ and design.’ I
Vast tonnages of pure metals and alloys are frapped inm nufaeturﬁd p,roducft‘s.
Many of theuever-ine‘reasing variety of alloys ‘th‘a‘tend up as serap continue to
qecumulate in junk piles for lack of extractive: methods to separate and reclaim
the metals they contain. This problem is compounded by the fact that many of
‘these alloys——s0me containing ‘metals in critieal supply—were developed - t0
resist just sueh conditions’ as are used by the: extractive metallurgist in making .
geparations. That is, they" are: extremely refractory: and corrosion: resistant 1o

most chemicals. B :
her ‘when ‘Wwe. can properly

We will be “able to' Sftre‘tch our: reéoilr‘ces' much‘ furt ,

~ desigjncgystems»’éha_t; will: extend the life:of »pro’du“ts‘;‘rmake easier theilr M
ﬂa,n«ceandrepair, and/or gimplify the galvage of metals. We must continue to im- -
prove: :ountechni‘ques*of solid-waste ;mana?gem»ent.ﬁBsy this; T mean that through
techrnlolog’y‘ we mustistﬂve‘}to gehieve optim im Tecovery’ of all metal and mineral
values during ore extraction and proeessiihg;*l’he emphasis here is on saving the
~mineral Vvalﬁes; ‘the«reby'redue'iﬁg the need for future retreatment of wastes: ‘Ma-

terial gupplies can also be stretehed: by” finding ways to use: relatively ‘apundant
minerals, rather than T la.tiV'ely gearce: 0NES, tos'me‘fet'ourneeds for-a partiéula‘r '

t




