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There's

Atomic
Energy in
Granite:

Can We
Unloclc
It?

By Dr. Harrison Brown

Frofosser of Goechan ifdiv,
Colifarnin Instinde nf Tl-lr.:lrr:ﬁl;ir

As Told to

Proapactar asarching For rodisoclive ere with o scinfillomerer gets

a high count when testing gronite, indicoting presecce of wrosivm

OODDINARY ignecus tock
contzing all the evergy that civiliza-
tion can use. The epergy in a single ton of
grasite i3 equal to 50 <ons of coal

The same roel holds immense guantities
of valuable metals.

Cungider this; 100 tons of granite, a
chunk somewhat larger thar an automo-
bile, contaira eight tans of aluminum and
five tona of iran.

Other ingredients include two tons of
magnesium, 180 pounds of manganese, 70
pounds of chromium, 40 pounds of nickel.
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Thomas E. Stimson, Jr.

10 pourds of vanadiwm, 20 ¢ ol o

In 107 tons of average pranite there
arve 1d ounces of waniam anc aosout two
sounds of therium. Thess radicactive ele-
ments are equa. in energy to tae power
obtained from 5000 toms of cozl.

Tz it pasaible to unlack this energy ‘rom
the rocle?

Tt iz surprigingly easy. The twao elemanta
are coneentrated In aceessory mincrals
that maxe up less than one percent of the
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Hew portoble conng foml reploces heasier,

-
weight of the granite. The rvock merely
needs to be crushed to grain sire and
leached for 2 short time in dilute hydro-
chlarie acid. The acid dissalves and retains
important pereentages of the uranium and
thoriurn, These may {hen e separaled
Irom the aecic by a series of steaightforward
chemical steps.

This simple process extracts only 25 per-
cent of the radicactive materials but even
ar thiz hasis, 100 tonz of granite ylelda
rnuclear fuels thnt ean producc the same
ENErgy as is pblained from IJL::'J:J-
ing mwre than 1000 tons of ¢

From th-= "ﬂa wdpoint of ener-
geti it 4 ]F',"-‘. taan threes
4ons r: ':r|=|| 'rq. mine 100 tars of
granite and cxtract its radicactive
ingredients. This eost inciudes
L'_._' ||-umur devoted 1o guarrving

! ] ':-H] 1::-
w._1 stes trs arcids, wa-
ier HUMTIng,
ather considerations.

sportation,
shop facil'ties and
Thus, by
burning three tons of coal cne gels

a profit, in ensrgy, amoumiing 1o
a7 ar more tong of coal,

In dollzrs and cents the picturs
iz nat as bright. The price of pro-
ducing uranlum  “frem  averago

SEMTEMEENRK 1956

Chenical apparatus
twte af Technabegy is used to seporcte zame metals frem graailo

more pxpensiee equipmend, somples rack lo depth of 50 feel

granite is estimated at around 5340 per

: ITranium ecan he e spd fromm

orea mich mare cheaply than this,

r, some large bodies of igneons

rock contain higher-tken-average amounts

of uranium and thorium. The price of ura-

nium doesn’t need to elimb nueh above

praseal levels belore thess bodies can be

1'.'I.|'IIE¢IJ &t a Dreht.
Wore study meeds ta be glven o ro

mcthods that would extract possibla
percent of the radivacbive malecials

in the laberstary ef the CalHormin [nsti-
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Gloubar salt is precipitcfed out of brine by @ sproying oracass of Sparles Dry Loke, Colif. Methads simi-
lar f2 this moy eventeally be vsed o extroct mony preducks Froem ondinoey igeeous roedis such os gronile

and thomum as by-produsis in or-

7 hard-rack mining and mill-
cratlons. Econe mine dumnps,
mighs pay a profit if their pul
verisec malecials were reworked
for their radicactive conlenls.
sevent, there 15 ample ura=
:m in the igneoaus
th'a erust to pover
v induetriclized civilization
nelv loog liome, ger-
tainy for thousands of centuries,
o naticn need be a have-not in
atomic encrgy, far the raw mate-
dbove, mineral cores token from crystal body wader Seodes  piole gro avaiizble everywhers
Dry Laka, qﬁ.n:islhg af nemcrous i;l\c_nﬁtuh h:IFI.I!IJ ugu'rhu_r. T]'.IE [‘.::]_[5 l:lf '!-].'.EIL"_'LIII'.I. 0% B SO
Lohow, comboiner I::-ui.ilg ol af sodisn -gi;uphl.rn :Iru.:lclnr in ol aiumie HIIErEY 1= J'I-_"I.H'-;'u'l'.!'[}" o
Is lowared into place end 1s sBll experimental. T'ho
iz three times as abundart as u
- 1 nium. In ‘s refaed atate i ia &
T e Py B § gray meial resembling platinum
SO E e N 7 1 in bardoess aod ductilivy, I can
B T, o ) ; be extracted from more than 100
different mineralzs, Ore anor
thorium 1s the eolored gla
monazite partic.es in granite,
The radivacltivily ol granile, as
a matter of [act. has led to much
n on the part of weex-end
Frowling “he hilla
I!1'|.F'.":I AT AMATEUr
prazpectar iz apt ta ke elated when
(Centinvad 12 poge 2532)
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There's Atomic Energy in Granite: |

Can We Unlock h?

' iCantinued from poge 158)
he gets a high count from a body of ?-::njtc
or decompased granite. He's sure he has
made B rich strike. Sometimes it is hard
to eonvince him that granile is virlually
worthless al present, even though it is &
stopehouse that we will tap in the future,
Monpazite, t
tharium today, is mined as 2 beach sand an
the coasts of India and Brazil. It is also
foumnd as a beach sand in:Bussia and Aus-

tralin. Emnaller quantities of monazite sand

ooour on the eoasts of Florids and Oregon,
Other scurces of thorium are in the mra |
#arth deposits of -Tdaha, South Carolina |
and Cali{fornia. A {

In the past tharium was used chiefly in
the manufacture of mantles for gas lamps ¢
of the Welshach type. Today the Alomic
‘Energy Commlssion is buying small |
ameunts, paying about 34 per pound for a
product containing at lesst 50 pereent |
thoriumn exide, After reducing this to a
metal the AEC offcrs it for use in experi-
mentzl reactors at o price of arcund 518

per pound, Untl recently the thorium was ||

refined inty metal by an sxpensive hatch
process that required coatly reagents. Now
a semicontinuous proesas, much less expen-
sive. has been worked oul. 2l

Tharfumnm 5 not readily fssionable, It
docs not maintain & chain veaction as do
17-235 and plutenium. It is a raw material |
for atormic energy, rather than belng an
~atemic fuel in itaslf. |
. When bombarded by neutrona, 'thn:'lumj
changes ints urarium 233, and U-233 oan
mairntain a chain reaciion, This explains
the importance of thorium.

Therlum is to be used iIn e:;:.phr:;.’_miutal
"breedor™ reactors lbal are intendsd to
produce power and at the same time to
oreale as much nueclear fuel as 1:!:? con-
gure. In theory, a breeder can e A
‘much as 115 percent of the 1t burns
up, though thiz- may not prove true . in
practice, Even if 2 ‘breeder reactor pru-|
duces almast as much fuel as it consumes, |

instead of more fuel, it siill represents a ||

hig step in the develcpment of energy..

Such s breeder would have a central |
eare in which U-235 or some olher atomic |
fuel is burned. The lhezium will be olaced |
like a blanket around the core so that it
paplures scme of the neutrons that the eare |
emits, The T-233 that ia thus ereated from |
the thoriom in turn will emit more oeu-|
trons, tranamuting additional therium. The |
theaty Is that a breeder reactor willl

(Confinued o poge 254
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‘he chies commercial source af

maintain ftzelfas long as new supplies of
thorium are fed to it. - - ;

It may be that thorium reactors can op=
erate at higher temperatures than are per=
missible with other The resulting
increase in efficiency would produce more
ateam, - o e, _ -
_ This summer 2 sodium-graphitc reactor
ueing enriched U-238 wae being completed-

- near Los Angeles by Alomies Internalional,

a divigion of North American Aviation,
‘Heat from the reactor will ereate steam
that will.drive a turboelectric generator
which in tun will furnish 7500 ldlawatts of
power ta loeal lincs of the Southern Cali-
fornia Edison Company. :

The lbermal elliciency ol the reactor is
Tated at 3] pevcent, but if it were of the
thorium type its efficiency would be
arnimd 33 percent. Thia seemingly slight
increase  in cfficlency would boost steam
temperature brom the present 525 degrees
to as much as 950 degrees, with an appre=
ciable increase in electrical output.

- Important experiments eonecerned with
“thorium brﬂugtg" will be conducted in
the sodium-graphite reactor at the same
Lime Lhal it 1s producing commercial power, ©

Eventuzlly, thorium may become the
favored raw matevial for fueling all large
central atomic-power stations. Thia may
nat hﬁp}éen for anme time, cspeeinlly in the
United Stotes where rather lorgs quanti-
ties of the uranium isotope 258 are on haod,

Fur every pound of fissionable U-235 that
is refined, more than 200 pounds of T-238 -
are ‘automatically cbtained. This isotope
can he converted inte plutenium hy bom-
bardment, and ﬁ'.'utﬁnlum car be used as
A mueleer fuel. Too, U-238 that is enriched
with TJ-233 iz an acceplable slomic [uel.

Nellther of these [uels possesses the
breeding characteristics of thorium but
fram an economic standpoint §t may be
cheapest ta use them. cn the AEC re-
lepeed 88,000 pounds of U-235 for power
developmenlt purposes bere and abroad
this past spring, it immediately hecame
zpparent that we have a vast surplua of

“useful 17-238 or hand. A stockpile of more

thar 6004 tona of T-238 was obtoined when
the 88,000 pounds of U-Z35 were relined.
Anpther reason why we may be slow in
building numerous thoriwn reactors is that
we don't possess rich deposits of thorium,
On the other hand, Tndla ia greatly inter-
eated in using thorium for power because
of the deposits of thorium it poesesses.
The usual tendency In any mining opera-

tion is to work the richest deposit first

Another tendency la to extraet only one or
two of the most valuahble ingredients frcm

an ore and literally o throw all the rest
(Continued 1o poge 258)
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af the mineralz on the dump. Eventually,.
as our richest mineral »esources are used
up, it will become standard practice to ex-
tract as many as 20 o 30 prodocts [rom
any one mining and milling operation. .
- In a few unique casea thia is being done

today. Amprican Potash & Cher Coi-

puration extracte more than 20 chemicals

from the briwe that it punoes Drom allcaline -
deposite: Iying under Searles Dy Lake in

Califarnia. Among aother products taken

from the brine-are table salt, salt calke.
il ls used in delergents, polassium chlo-

ride that is used in ertilizers, soda ash for

glass and washing campounds, borax, so-

dium phosphates, sadium bromide and lith-

fum chlaride.

‘Theze and other chemiical: are remaoved
from the brine in a series of distillation and
precipitaticn sleps. Some of these sieps
are complicated, some are exiremely sim-
ple. One worth mentioning is the that
Glauber salt is extracted from ﬂiﬁﬂne.
This substanee precipitates out of selution
at 79 degrees or less. At Searles, brine, is
simply sprayed oo the air above the lake
bed when the temperature 15 below 55 de-
grees, The Glauber salt colleets in hig piles
under the spray heads. The aprays are
antomaticelly ‘turned aff when the tem-
peraturc rise: above the eribjeal point;
otherwize the preeipilaled mulecial would
o back into solution and drain away,

The Searles operation is exceptional be-
cause all its minerals are in solution, a sit-
nation entirely different than when han-
dling a rocky ore. But it points the way
tad the metollurgical and chemical iricks
that will be devised [or.extracting numer-
gus ingredients from many kinds of are.

We know now that even “harren™ granits
contains a rich va-iety of metala And we
kriaw -that the rock also holds more than
enough atomie energy o parfurm the work
of extruciing the metals, with energy left
pver. The tme when we will he minng
granite may be a long way off, yet it Is
interesting ta apeculate on what our re-
sources will be when that Hme dues come.

Suppose thal a [ew cenlurizs [rom now
the United States becomes much more in-
dustrialized than it is 2t present. Euggmé
too, that industry in all ather part: of the
waorld rizes to tha aame high level, By then,
the world population may well have grown
to 30 billion persons. :

‘Suech a population might consume rock
for its metals and atamic fuels at the rate
of 1500 hillion tems per year.

Wonld we soon run eut of rock? Hardly.
Assuming that all the land aress were avail-
able for such processing, man would “eat”
his way dowoward at the rate of lﬂ.:-. ﬂ*mx

oiie tenth inch per yvear!
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