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About This Bosk

Ours is an age of incredible breakthroughs iR science and iechnolegy:
man has blazed a trail into outer space, hardessed the energy of e
g%eiah;g lﬁu%jéwé&é“bum “thinking” machines and URrN&/IRa the mystery
vi .

~ Humaity i moving inte ever new and fascinating fields, but there
is one field of activity Which, while being old ag the hgls, is RO ie§§
fascinating. This field is metallurgy, the produchion and Working 6
metals ana alleys. o

At the dawn of civilization peeple were familiar with enly a few
fetals. But as ages passed and ever more new olements were discovered,
the range of useful metals extended as well. th the case of some metals
scientists and engineers did not take long t6 acknowledge and appreciate
them, with otheis, it teok years befors they begah to be applied,
There were valid reasons for their “idleness™. First, the content of
fany of thee in the earth's crust is Minute and therefors, It is exiremely
diffieult to extract them: some have RO mingrals of their 6wh and 6€6UF
6ﬂl?{r as impurities in other metals (such “scattered™ elements beleng
to the group of trace elements). Se6ond, Up t0 a coriain pariod Scienss
lackea information 6n mest metals and §ince these We are gem% {6
discuss were used very rarely In industey, they wers called rare matals.

The explosive development of techhology is the hallmark of the
20th century, a time when iAStFUMeRt-Malking, ehemﬂis;w{,, aviatien,
rockelry, elactronics and Auckear pewer — all staried to place orders
for new materials with unique properties. This is what prompied seien:
tists to delve deeper into the word of rare metals. A careful study of
these “recluses” revealed that many of them were quite “gifted”. Thus
begaa the advent of rare metals in industry. _

t would probaibly be correct te say that teday net a single hew area of
technology can de witheut rare metals, their alloys or compounds. Fof
example, fine-filament suspensions for navigatiod instruments of Righ
Pfeemaa are made from rhenium alloys; gallium gees into the manufae-
ure of so-called liquid seals in vacuum equipment and high-temperature
thermometers and pressure gau@ees;;; gesium i5 the most important €6mpo-
Aent of photocells used in flaw detectors and some other instruments;
hatnium is the materiah from which contrel reds of nuclear reactors ars
fhade and is alse promising as a compenent of superalloys being de-
veloped for aviation and reckekry;: a thin layer of indium deposited en
ball-bearings protects them from erosion and increases their serviee
life. Such examples could be listed indefinitely.

6



This book tells about some rare metals (including those called trace
glements) and can be regarded as a second part of S. I. Venetsky's
Taless Alioobs Metalgs (It was published in English by Mir Publishers,
Moscow, in Il%ll?, o o .

The author follows the same principle as in his previous work:
rather tham giving the reader any exhaustive information about
every chemical element he describes, to tell him some imterestin
facts, curious incidents and tales associated with rare metals, to te
about the thorny path of any major scientific discovery and about some
paths yet to be trodden in the amazing word of metals,

‘The book is “peopled® 2& real and fietitious characters. Along
with many eutstanding scientisis, it alludes to Napoleon, Agatha Christie,
Karel Capek and Sherlock Holmes. The stories associaied with them are
a background against which the author introduces his reader to achieve-
ments in metallurgy, physics and chemistry, to advances in the develop-
fent 6 new processes of making mefals apd materils and te new
ingtruments. 1t was only recently that experiments in space malerials
§618A68 WaFe carkied BUt o) baard the Salijilbs space statian, buk they {66
are mentionea in the Hask. o _

‘Many seientists and engineers make their first steps to the summiis of
science and eﬂgi_ﬂeem\% Under the influence of popular science lidera-
fure. 1t is My firm beliek that this boek will also help many yeung
peeple with the crucial cheice — their future eeéupatien.

Mcadenncianan A. F. Belov



THE TRIUMBH
OF A GREAT LAW
(GALLIUM)

Do not hasten to draw conelusionsl—
The first piece of evidence.— irony of fate.—
violet stramger.— Was it a 686k3— A seieﬂufie
argumeH:— Different fatas ﬁham& Wl “djseri:
fminatie™—= A posr Hlal ve: % Weaith 1§ hid-
da A ia wa&t@ aa m 8 % palm of a

@%F_ aie Will Be pe IF%—QB%W.EQ £68ME

%;@at eeoeniie= B a?Pa;_a_
g %%%%@ ity al:ﬁng e

Bmitﬂ Mendeleyev's discovery, in March 1868, of a eﬂadie law
which governs the behavieur 8t absoluiely all ehemne&h lemen was
giveﬂ a hostile reception by some seleﬂhnsts Eveh A Ghemist 6
ence as Robert B RSed, 6Ae ef {he Greatdrs e spactral ana ys*s,
R AT RO AR
t Later Bunsen musttawe Feg iﬁﬁhﬁi -considered F&Ptﬁatﬂk R msfe
an BRe Beeasion, but pagk Ip endel w was yet o mve his
see? Re did mwe it gnlllafzﬁy The fea eﬁe ; l& law
eam in th@ti qgeai enerallized an UH st it BF QF a{ever
mfa fation Ghel n glements sle ﬂis at their dispesal,
Et geame semeti oF a 6om tet Pg ousah &%mh Mg aFmy
o 8x eﬁmmf& §e ﬂaw 1§ an the bo §ea 8HIStEY:
P Qhls, Rew Fé%l E\\ﬁe;&g A the &l& ot tha 8rie 15
%w Maa QYR waaa i I§SQV6W8 mere than dozen

’;?et first te pﬂwe Meﬂdle:ley@ws ee%ﬁm@&s was § aéhum —
e end ing a_ sittiA ussia ¢a
and Ehemeah §eenet Memﬁw@smd; at p thf fi?fh F F{fth iilfd
gfeu e eememrs gha 1& ?aee oF ah ele em W ich was et
g but w ie % Aiiely ex ste semewne! atu&e:

esen te Propekki w emem IR tah gave

t the arbitrary ame gka-: &iumlhﬂmml its place m&g table atf
Eemﬁa ensal ummium eeveﬂe een en 8 that twe

§sBeve 535% FBH AT e;
uh un&a efe %t etEah m u{
ame ig rt ?n f F@ the al ae
;g Fema ke ama the eﬁ

The Rews of lseevefy e the p elememt was not lon

coming. 1n 1875 the French ehamst Lee de Bojsbaudran ade
a §peé FalI stuaey of a speeﬁaea of ziAe bien%qé a well-known mineral
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from Pieerefitie in the Byremess, discovering a stranger — a violet line
lhiﬁh \tvas an indicator that the mineral contained an Unknown chemical
elemen

But It was 6ne thig? ? discover the line and quite another, to isolate
te element F S%&&i Bf i, Na& an gasy fas at Il, considering that
the eaﬂtem of the uh p wh element 1A zinc blende w1 inute., B E
the chemist w?s 56 ess i§ NUMBFOUS BXPRHIMARS yielded a grain 6
{he_pew mata Wel? gram,

The most difficult part eYeE Lee de Baisbaudran ﬂaw had to give
his metal a name, He called 1 a lium 1A RORO E t i €U tf
(Gallia Is the Lakin ?F EF&HGS l—'ﬁ%, seme Wicked toRgues §€
b tgan o assert that gallium was the chefmists eva ghged

qwa ﬁam% %a iR ka IA Means a e t

? WhICh fakas tAe GORARCHDR Wl :Faﬂ

6Aly {66 e Viau& they sald.
00n_the ﬂews et t e di eave%y ef lum Was gu@&n&h&d i a ﬂﬁef
of the French § tza. eleﬂ%s Mend ee

immediately realize this was t afumlhmlhhhml {
had fea y ass; Ag aMpﬁ i the t;ﬁe g? men GBES ahteita
was SEBVBF&% 159 ate ﬁ fsa the ew @lﬁf&f
glil{?g me 18 sug@est that the metal Is Rething e alimi-
indeed, the propesties of the them&n&a.h elfa -alufiRiuih apd {he
really exnsﬂﬂg allium were ama&ﬁ W identieal. T e eﬂly difference
was I their Eﬂs;li Ev ehaRIRYRY, It te be aroind
g/em? and § Feﬂc%\ che ﬁst eﬁﬂmated it 16 be Fams. WE&
was correct? The exLe %» AevVer aven seen the ﬂ&W gkal oF {Re
oth er wha, Aok %\ﬂlﬁ it eﬂ is Pa uk 6k Qﬁﬂ Varous experi:

ments with § Rot fAe f|rst time 1A tRe RIstOry OF S¢iénce
that theory elas ed Wlah pracice, tlae MiRd guestion ey éXperiment.



To prove he was right Boishaudran
opce more Isplated a few graing
of galliurm, carefull 3‘ cleaned thef and
made a hew study. This time he
found that the dea&ity of aiimm
was reall eg ¢lose ta 6 and ﬁubhel¥
cknowl t @  COFRLHIRSS
is Russnaa colleague. He wrote:
“Ii s%ems there 15 Ao Aeed to poiat
But t 8 exeem%aaa,h 1mpafta ee the
fta lishment 6 @&&iéy of the new
g ment has 1o GORFIF Meh-

eloyev's theoredicall €6AE u518ﬂ§

There i much similarty in the
history of many metals. But just as
amaﬂ@ hundreds of people you
know you will ﬂ@t flﬂd two whas
blographies are ldentical, yeu w

. H@i twa m@ ith “ide nti&za

e %?‘é‘ o
SYQ&{ H% %%é% j E%E ass@g%mee L(ece:%J g%%ﬁ . E§

More thaﬂ half a eeﬂtugy de Boighaudran
had aﬂﬂmﬂlﬂl to the word the dl ee of galliym but the industrial
war was Sﬂlli ﬂeﬁﬁ%lif The 14ih velumie of the Great Soviet Encyclo-
paedia ed 1A 1929 had em&l four words oA the
ap%leah P. ef alllum “Nok used in technology”. And that was that,

ut what can explam slich dlseﬂmmaﬁaﬂ% €ould it be that the metal

which had pla ied Such an eutstaﬂ m@ role in eenﬁrmm the perioaie

1aw weuld find Ao 6tAF use ut ta @ up fes1 eaee in the 3ist square
of the table of elamenis? Coull e that it aan hot possess a single
F@%H Gapable of arousing t e mtef%s;t e %Slﬂﬂ%li&, IRVERIQFS aﬁd

Eﬁieﬂ &&
Foperties of galhum a3 you will soon see for yourself, had ﬂGthlﬂﬂ
to da wnth it. But hature's stock of this element was too sma
and that explained all {5 misforiunes? Alas, tha was Aot o either. The
sarh's crust contains tens of times more gallium than say, tantalum
oF_tungsten, and hunareas of times meré thah mMercury OF Silver.

The point is that, like someseattefed elerments, gallium did Aot “bother”
to creale its own deposils. uf&hemm; it has praciically no minerals
of its 6w, 1t was faiFly recen gmthat the First galllum fineral was disco-
vered in Seuth-Eask Africa. Halliie, as the Pﬁl erall is called, containg up
fo 35} e cent of gallium. Bui as a rule, hardly appreciable guantities

of this eeme k(2 Tew hungiedihs of one per cent) are found *living”

1ke “poor relatives® with aluriniuf and more selderm, with iron, Zint,
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eapper and seme ethef fetals. 1 has beeﬂf und, that coal ash is ¢ mpa-
raively, Fich in %a lium. Aceo m@ ) Bﬂti& sege lists, one taP of ¢6al
mmed in the British fsles eeman&s ah average o lve Fams 6 ge i

1§ }hat all? tt seems even this mMiAULe e @ml is Bajiaved
sufficient for Iis Ipdystrial  recovery, i§ relative:
[FOR BFe, ?ﬂe ton. 6 WRich coptains seme 366 to 400 egfams ot iron,
Is %eﬂerah GORSidared ASF.
he production of %a lium ha.s been expaﬂdiia@ at a slow rate. The
first 50 kilegfams ef his meta wrefe g Germany 1n 193 2
llum pro hhema ha r»eae hed onl

Seme . twent eE ga
350 kile mKﬂ m Butput 5 measured |
a ssaf 8 met emum the eﬂte t of % in the ef Ehs im& i5
ensa thausaa @& asst an that ef gallium, t it far
m 1A qu&mltﬂlms fe

The maih SGUP&& of gal Llum are... thle waste Bfa?hh&hﬁs of the aiumn-
mum mdustr But do not {6 coR udet at allium 1saehe
g ulg he raw Imateﬁa Gosts AOthkR o Feco fy e
the meta 15@ eemb EE eveﬁ 8 8xirad aml

Pﬂm ) that It
IUHL § 0uf § g F em.s;w aeﬂt arket,
mn eet § B8 lélfalm umem alé
Feg tIfes % Fe 8 ale, Jus lﬂ ah 1Hge %%&l 8h
epalmet gt sue E ‘! el
As a matter ef faet haldmg gallium oA 6A’s palm Is exacily what

we_ shouldn't adwis% BRe {6 d6, and Rok BA eeauﬁe it i5 pot a ver
reliable container for a very BF%lehhS; gtall, . BUk eeajnse: the wafmt
of the umaau?% y 15. 8AOUGH

e tfan FPﬁ it 1AtG 2 liquid state: E
felting paint oF this siéveg eta Bl 6ah au it With a
15 e tFAOFk R %

this FE& 2t 1t 15 éHBF W ta
FeSHess MBFOUF m%& i 2 0 fmiRus
{0 some extent, ase&mm m% m@ at Aﬁa %; Feason Why galhum

E tons, 8ven sue
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should net be held in a hand is that it s rather toxic (more so than
mercury) and Rolding it may cause unpleasant €onsequences.

its low melting poiht makes gallium the base of many fusible alloys.
For example, an alloy of gallium (67 per cent) with indium (20.5 per
cent) and tin iizs peF een? GARAOE Fomain solid even at room {empe-
fature: Its melting point \ 0,6° C. Such alla § have an exiensive ise
I engineering, in particular, {n fire-alarm sysiems. Opee the aiF in, the
puilding warms up te a eer&aﬁﬂ point, the a“iUﬂ’i-&Jﬂl ngalumﬁ fixed
in a fe ay be iAs Ia mel, asm the alectfical contael givu:]g
sa%un % &% lig ara arf signal. This device is much more reliable than

uran gl

{a mll&m@ galhum alloys (and gallium itself) are also characterized
¥gead wetting propertirs, Which j§ Why they are widely applied instead

mercury 1A vaeuum seals. Gallium Seals’ maiRtaia a vacuui mere
effeetwely than mercury, 6Aes.

. Alloys of galhum wnth indium ahd tin are used as lubricanis, interlayers

in joining Raﬂs made of quariz, glass and ceramics and also for presSure

boRdin allium- lﬂdiuﬂ?n 6oating 6f ball beam GBHSIGGF&M)!I i
eﬂgs eiF SFvice 1e AE ﬂu ef ga lium 1§ very toxie,
But 1A company With Ricke aap\ ?P%M&tm%i poise-
AOuUS ﬂatufa and 15 8VeR Use 11 m s e uality.

The eath es m the ultra-vi et iam applied m me ieme whieh
were_formeH ){ made froMm Mercuy, are now made from an alloy of
alymi mum 1thalhum l has begp found tha this a Qj J is much betier
suited for the job as its Hux cORtaiRs More utfa. -V

Mest metas meit andl solidity at the same temperathhm-. he unigue

propert allium is that it cah remain liquid for MOAIAS m a SUper-

e ed tate t a drop of gallium is left 6n | 1ee it widl not sehd ﬁz for a eﬁg
time. But when 1tfmally oes its volume will have ex aﬂ ngiderab %'
Therefore, metal BF ceramic GOAtainers Must ot be filled with ki ud
allim = they wn bu&&t as i metal beam&s sahd tt s usu
tef m sma t BF Fubber eyl ﬁﬁ It has  beea sugges-

tt 8 b ny e allium to gmu velume on solidifieation” (all
te eft et exele ALIMORY, and %ase ng ght* asti
transform em the to solid state & used I wlirahig
pressure équipment.

But the main advahta@e of galhum is that it remains liquid over &
vast temperature range, and Rere no other low meliing metal can
eempare with it. Molten galhum begm& to bail oply heated {6 a tempera-

af 2236 6‘: it i t is amazzm y that determines its main

1A t e%g/ tempe tui@ t erm&mﬁeﬁ& aRd _ pressure
Ga umt fm@,ml ﬁ&eaa & Used for temperatiures of 1000°C

ﬂ Sexé E%a@ evae mefeuﬁy em@mﬁm cannok eveﬂ approach: mercury

The low meltmg emt combined with the wide temperature faﬁge
of its melt makes gallium & gotenmll heat-transfer agent for nuclear
reactors, But liquid galhum IS notk & good comrade to structural materials
with which it might come into contact in the reactor: at high tempera-

i2
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fures it digselves aﬁdl destmyrs mest
metals and alloys. This is W g
F&S&ﬂi the imp Fant role ef e
raas ef agent 15 usually
fe [ aRd potassilim. Buti 1s essib
g that scientists will find a_way
i coping with this ﬁmlblem it Ras
gen found, for instanee, that {ania-
um and tungsten easily stFvive the
eeﬂtaet with gallium even at i 600°
Js an_inigrestin m& fagt t &t § al
daitions of “a ive’
E eF eeﬁtg 0 Ma %&ium @Im a e
g r-ee ﬂattefs OHQSION Fesisiance an
Aﬂather interesting faet i m?
lactri femstanee 8 al lUfﬂ erystals
8pen considerab e fe
ﬂ Wetef te BUFFRRE 1§ P
their horizonkal 6F vsmsa
xe,s ﬂlammumumm 1tance ratio is 7 whteg is far greater
nz at 6 ther m ta 8 sa e Is tFue OF 1is heat exBansin
g?feeflfisﬂt whie 6hangas By a factor 6 th;e% epending on the suFrent
Gallium's_ sulstanding ability %e reflect light explains its suecessful
apPheatiaﬂ in the manu aetum 6 PﬂlFE@kﬁ, and it must be 5tfessed that
allium tﬂlms& de iR eveﬂ at P e & 8%
@ metal 1 es&md % o e; eela ga&&e&e a{a %%JA
gh Fetractive index, allowing For a fr F&Mﬂfs&l@ﬁ 8k IAFra
Super-pure gallium (6 1ess thaﬂ 69,999 par cent) serves as an ai ey
a dmaﬂ ) efmamum an sil 166?‘ iR6 Eh% their semliconducting
properties. Not 16ag age ga | ﬁs t was she te be m faei” 1A {hg
f&& ect. Some oF 1S compounds — With ank phosphorus, an
esgl_geiahiy, arsenic — o semleeﬂdue&m@ Ual ms
peslies are Striking %u&em@&sﬁm&w in hetefaguﬂetieﬂs

EASUFAR hﬁlgh efticiency of semiconducior mstfumﬁms Aetl6
15 a ﬂenea etween two §emicondusiors wit erent Cchemjca
oF e m“kﬁ;% P)H iea ts have iep}g E.ﬁe
teemﬂi&ym tat;s euﬂ esamefa
;?r@%l % BF semie H uekor e% ince m@
{ ee m a p ue Matekiais

X&H’ﬂ% E&Ileaa a B&KQ VﬁFi{%% em liPa % %@%k‘i@ Eﬁ
CW&&“E@ il %ﬁé&%@@m A i

e WQ. dr wa 1y 8% \Gt g fﬁ%
8: 1A 4 umn %E% aummmm apg Wﬁ% §8 UR3ianie
it geame QBEB QF% QH%’% V@B& Eyes:



Was it final defeai? Gallium saved the situation: atoms of gallium
introduced 1A aluminium afsemde gave it adequate stability mﬁ?mblm
of hetero, Pm&ﬁm& was solved and numerous sophisticaled instruments
were q on their basis,

’Fhe ﬂed of agépheatiaﬂ of gallium compounds 15 eaﬂskamltdly exten-

Today one comes acrass t em IR COMpULRNS, radars, efmeeeu les
iﬁ 8lar batteries an m femlean gem devae BF rockei-borag equip-
fent. They aré used 1A lasers an 1ummeseemt substamess, and also as
a stfe?%, catalyst 1ﬂvalved in Many iMPOFtARt Processes in organic
chemis

Only Fecenty the fletltieus &ﬂ@iﬂ%i Merm&h yperbolloid® (a cont-

falled €on eatra.&@di ght m eﬂ by the main character of
exe s &yﬁe wggj nawml ﬂave seeme pure fantasy and {he
I

y‘ te a 8rS, Are aw RCOMIA une .egﬁmmea

Ga UM arsenige w eﬂe e "irst au &t&rﬂ Aee %@
?stem Spaciayists, t 8 swﬁae s?ml_pa.et ana eftactive lasers &a
[lum Arsenide WQF% pm 5@&6% APParalLS;, %a Gl

B MULHCAHORS awe%n %

the astronaks um\ {heif
extraveicular achvit %{g twe fwo apacie siations travellin

gga% gum@ ﬁ%% ahatig” a@%lg Eﬁéugﬁﬂgug Sl TOF e kil “é

wm 6 weig lesshess puter s?&aee s a um%ue setting for extensive
tee i a,@ie 8xp imenh&amiah IRierestin f&& ts were Feporied from
the meneaﬁ 0S8 Grew Suceeaded 1% FBWEE\ a gallium ar-
senide Gryst oRg. He&% 6R 8arth it as eeﬂ im B8i i.?
{0 grow a 6k sta ﬂgef than twe oF {Ares mil me%& ss i

exp&ﬂ ea the same 1ines were fse GakHied Buk on g
ar mt t te et 5 aeem A &Xﬁ@ﬂ Aie

g m an y ubag a.T.& ah maa ation

am s that molyBosAum 15 almost twice as neavy

llum a QFd B&E 66 uan& sam& {mx sv l
ﬁ th me 5@ 1@51 %; ayﬁ gea; R Heh 1 g

an BWer BR&S 1A RISRESS galli Hih
y%&enum af%%%‘%quaﬁl Q an & allky i§ all%am@@% £81Hpasl-

15 quite probaible that gallium will provide science with an expla-
ﬁatiaa as te weh the Sua its 11ght. mgr@mw as it may 5 em seﬁ ali
we have h d t m But eaﬂjeeiufeﬁ about the H&E ﬁ ga ossa
ene t e Sun h eea onekal ﬁg of thousands of millipAs BF years.

te o gly a cepied dn eemm@{%mef% autheRtc %pa-

%&es §50Fts Hi&iﬁtef%& k OF {he, Unceast E
me ge %%E}es Athesis taking alaee [n the SuR’s 1nteHs ew 15{ is
t e parficles produced durin them&&u&hw Feactions
eauld sewe d@s the ma&t COAVIRCIAG, evef\ gﬂ direct, proof. B ﬁ‘} this
gieee of ev1 ence 1§ 66, eluswe to get ho y Ve W %

wlli, the Swiss physicist Who theoradi myp the exi e

of nautrines bag m 1833, suggested that ne one weu aver be a

id



Emve their existence peﬂmentall
‘ﬂee they have Reither mass AoF
aetrie ¢ arg
On_ the other hand, it is a fact that
ARUFNGS POSSESS Certain ener g
}femendw& eﬂetra;hﬁh power eieased
rom the SUR'S nueeufs% easily
tfa%l thm h the bulk 6 seiar mattef
d rush awn to eaﬁh (and gther
?e estial bjects, natukally) 1A a Kuge
Tux, tt i be ieved that ma than 60 000
millln neutrm&s bembaidi each square
gentimetre of t g sirface eve se.eeﬂd
ut it 15 prac ﬁé passible to record
M the effaHt sl% pass thmul h aﬂey
usta a§1 1twe aﬂ X
eve M@n&t& ave bee e {6
Ma

51]8&?6@“?& § 1A Which HT:IHH

ahmee The Aucleus 6
ah aiem 6 BH% absor,

Peum%, Felgases an 6l EIF% and fﬁg=
OFMS iAtG AR atem e oR Wit

s§ams ato f;e Pass, i§ Feastion
Gan Be effestive eﬂy w HSUIHHB

i, sy s d
£ PO [Tam e ol
i 1 Ef“;%&%a %ﬁtéﬁﬁé i

gvasive
An at empt to greaie such, conditions
was undertakem in the United States
a few years ago. In order to safeguard
am&t te 1ﬂueﬂee of other aee
particles a huge fank eantamm i
ehla oethyl enﬁ ea eamﬂg
i 2, i
ept efa () teﬁe an ki@ﬂﬂf@%
i) aﬂ ab an ohed gold mine |
ae,ta AG60 téxgneth wﬂle& £a@u
tf QV%% OUES E ree. atoms of
erme& ere 10 trans g At aiams
afgen an it W&& v b{at
twa SUch fam,& afmaa aﬁxs would
awing {8 ﬂaﬁ % QWiﬂ
{8 BifeF Fal a f %evea threu
ame

one ar}g the éa
erust. Alas, only 6ne atom of argon was
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detec ever two da whieh feant that most likely the Sun’s messen-
gers ad net ing to do with it.

Does this mean that A0 Reulrinos come to earth and the ther-
menu&lear theer ¥ of the origin oF selar enefgg is Wrong? Soviet physi-
gists do Aot thin the experiment described ave is eAough reason to
refute the concept that the Sun is a_giganiic thermonuclear reactor.

arehtly, to be sueeessful such exgeﬂmehﬁs Fequire even greater a€cu-
fae Besides t?eeg{ assefts that the ?eutﬁmi% A tﬁe glt?ﬁ higl;? the

i lew ene 6 register which the ife=
a O ﬁ?& i§ siﬂﬁi g F%s 15 where gallium leeks a likely
%eit it sge s t ean se ve as a good target (deteem to use the
ysne tefm ew eﬂe% eut m,sb Liﬁ suggeste that the n elei
mm- these parii es an traps
mte { e nu& el § mamum ﬁ %Hma the nu
8 a e t mea.su

Agutrine f

atoms of Femg?muma 5%%%“&‘3}% B\Aﬁll | ).

aﬁ installation ha & Eea. E ? in t% Vist L?menw sa
it £6 i\f ABUtHAG, BBSEFVa F¥ as E\ee[% sURk 1p the ge the aﬂ
HV@P { ) %Eau%\a.sug tallat mq fe Uike a f8

a?% mé@I L‘i‘fé%%w | 3 %ei* %‘Eﬁ.v% 15%;%5% i i

aﬂ §€V€F& P
ight OR BAe 6F the Majer p.re 8Mms
ma am



— AN EVIL GENIE
(RUBIBIUM)

it one is to believe the Bible.—

The old rocks of Greenland— The Himabayas grow
'younger.— A clock that does nok tick.— A find
in the spectrum.— A brief outline.— Bunsen eva-
porates a lake.— A ?uafter of a century later.—
ih a prison cell.— Clashing with ice.— Far from
the Aucleus.— Prospect of a power struggle.— A
pleasant job.— On the woHd market— elated

professions.— The clocks chime o time.— Twenty
GeAturies and 6ne second.— Underground (reasure

troves.— On the banks of the river Kama.—
Who dyed the salt’— in the lagoons of
the Black Sea.— Proiect yeur menl

How old is suF aﬁ&% M y, Ao "|ibinﬂ: eem icate” has been
preserved while she eene@a.lls; eF a % ke a w&maﬂ
ﬂ6 lon eryaua But whem 88 1sa§eefet therewﬁl Iways be eeda
w B Wi Wam Bless if, The aF umg&%eenee&m 8 time au; a e
i Pee%‘?d've tﬁe Sl | hiphghed BLMe onaid, SR S “Q Ty
16& %%;SFS 6ishtific VIQ&B%BW% Bk, 18 1 rt' It'ls abeuk 5%%8 ?

eme of the su pa ag %ldeﬂee i {amwd by ancient Mountain
Focks. Until reeeﬂ 0 ee@s nd it 169. oF Transvaal
m seuth Afnea weF te et ee ﬂeaﬂh 8 1§ egﬂma-

aF URd 1an ea & ut m i e&i;e% ar
SEieﬂ t Fam ew ea aﬂ §8 v z 8

un

jord 1R F F at eaat mi L1ga sassdsf
Tﬁi Tw\%& eatab,g ymean&e he $8: eah 1GIUM-SEFORHUM

th ead ieth eeﬂtuf the great BFitis icist, Ermest Rytherfor
ggested%hat the agee m?ae gs and Fo Qs; E P f&lﬁé

Iscovered a ew f&?& BFRVIGUSY.

iﬁ%ﬁiﬂ#ﬁtg PREAOMEAGRH
oint was that the atems of Fadioacive chemicah Blements contathed 1A

H%&iﬁ&h m%teﬁa. gonstantiy emit seme 6% BiAGF Ruciear ﬁime 88,
Ie themselv % FMiRG 1AtO. alomMs 8 Gt 8F elomenis. Thieres:
tis trans BFE%HBEE %& F% B%Pa gHABF QB Igm-

tingly, the spe
Egaf'ufe oF 8 mgu%f 8h 4R 8very fad wae Y
U stanee 1se akacherizea by Its 6 2Fipd, hat is, a w
during Which ea %Fa @ emem d%aagﬁ 1[
$6 eelem m&s aB ew mi aa &e 3 S8CORM and
others it fakes ua@ sair illions B years. _

The half-life of one of the “eeﬂteﬂaﬂm" Fubidium-87 (its pro-
2—sss 7



portion in the word rubidium stock
is 28 per cent) is 48 600 million
years. While spont feleasin
elecirons this isetope Slowly bu
surely transforms int the stab e is6-
tepe . of strentium with he same
atomic mass ( 87% but Aot sub eet te
further deea inee the sﬁaﬂ ard
fatma of t is isetope t6 its elosest

alives®—= the isotopes 88, 86 and
84— isakﬂe, A facter, it s pot Rard
{5 esiimate the amoumt of excess
sfmgtium&?z iA the given Froek, thit

3 amount formed as the fesut
ef fa Ecae;&we 8cay .rubi I
%

avin eme te ame m
§ ! ee t cah
e§ta Ish e PQ;Q%%S e
Ea S Ui% a ence, 16
aut the age of ¢ e #66

While the rubiditifh aRg Strontiym isotopes have enala,led scientists
to determine the rehistoric age of mountain rocks in Greenlana, ihe
same palr e e &&s has eemme scientists that the planet's fallest
FAOURLRAIRS, a. are much younger than was previously be-
iieved Faraien tlme ge eral Eéiieﬂtlfi 18w wai that the metntain

massn ot F:en Asia ) millions of years age,
ut eempaﬁaﬂl feee ﬂ{i\‘ F”ﬁ acy ep the 8 g aaeeap,iie. wyas fevgedr

#ﬁmila ah F@éﬁs Wlt é%%h?dl%ﬁ%é%ﬁ%ﬁ eleeakm ﬁa?i

CORE u%g wéas that t ia ? a tw eg Eeﬂu%t e %@%\t Fﬂaw

IE QIUF% BE fﬁg&ﬁﬁ% %ha lace about E ggg

HcR Yeats ago, 300 T Secan, W ﬁ\ VeR Fise 18 the Earth’s
BUR essu%dj 3 mere 18 milllgn Vears age.

Ot er ethod: s eﬁ reck dating include the radiocakbom, wraRium-
helium, Urankum-ead, etasgum -AFgoh some other methods.
ft must be RBied, Rewever, that foF gfeat time scales the rubidium-
streﬂnum elaek i§ the best,

N&BFU idium helps to determine the approximate age of the pianet
ut how long has it itself been known to man? The answer to
is ueston is uﬂamblgueus

Rubidium was diseovered in 1861 by twe ouistanding German
scientists, the chemisk Rabeﬁ: Bunseh and physicist Gustav Kirehoff,
This event was preceded Gy their development of the method o
spectral analysis in 1859 and the discovery of eeswm one Zear iater

uFSuiAg theIF spectral examination of minerals further, th ﬁetiee
two upfamiliar dark red lines in the spectruim of Saxonian lepidolite.
That fneant the mineral contdined a new element. They called it ru-

is



bidiurm ‘)Lattm Fultigius;s, dark red)— almost a aame&ake of the pregious
stone Fuby. But while the Fuby i§ mdeedl Fe fu i mm like most metals,
i of a silvery-white 6olour. 1t is ver £ hg toF thah MagResiiMm
and as soft a wax it 1s Rot FQG?H} hge fof Aot climaies: 1tS meltin
point is 38.9°C and se, It cah M 1tefagy efore e?e’s BYeS Somewner
i the south. To wind Up_ 8UF first Priek outline 6F Fubidium we shall
mention another of its dlstiaetive gatures: the Vapours ofF rubidium
COMpOuRdS 1Mpart a aur? IAge 6 a umem flame,
Buasea was the first 1o 6 tam met lic fgla,idmm in 1863. 1t was
Z a Herculean 1abeur: the chemist to evapera® a whole
Mok thaa 40 cubic m?tef 6 e Wakzwald minerah watf
m w ich the RBW emem B8R ?teete But. that was
ﬁﬁimﬂgt ?mf 8 &8 a watr selution {he seianti &t@ med
F@Glﬁlt g8 &p lme e% eta&&mg 68 1um
bé ﬁt §tea ﬁ Esgm& 8 “ifseparal m%ﬁ use )
the Bl UBklIity OF | ﬁ ufm H&&ﬂ smeve

et&&aium mea s OF repea 3 ? éﬁy ua mﬂ%
i lu Was & PmQF% ) %ﬂ SL%
na y e the metal by fedu@m & actd | a;a. 1um
Twemt ﬁve eafs later the well-known Russian chemist Nikolai
Beketw 5uggestgd that metahlic ﬂm dllum ) l be ebtal% By feduemg
its ny roxide with alumiRium powder, EaH e used aFI 8
eylinder fitted wnh gas pl ee ARe &egt lass ool ar The
was eate eaagas gm&g é: HUFBuheRk fea%mg m
By the release 6 91 an lma.uanl OF FulBiCkum m

ea oF. Bakeiov Wrote that “rubidium su 1mat%§§aw Fu A
eFGFW ah evea fetamha@ its wletahi %ﬁ

gé‘““ tereaut
at during the am vessel 1 fill F@ SR,
?ta 5 “Mmined’ mam&o fem §eh H e
caloium ip 8 VACUum URGEF a emge;a 112} e

Difficult as it is to extract pure rubidium from 1ts eampaurm&, it i
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erhagﬁ eveﬂ fROFe se to store it.
metal is immed sealed in
tubes made from special glass in which
a VaGuum 15 maintained of which
atreu filled wnhu an 1ﬁe€tl§?s kﬁ;‘ﬁl?q%lﬂmteﬁ
its “prison eell® i a metal Flask filled wi
dehﬁdﬁs ated kerosene or paraffin oil, It is
only on these conditipns that oAe can be
sure the product will keep for a long
tie. Why such severe precautions?
The ex Iaﬂattnm is the “wnruly” na-
ture of the ! ﬁsener" To release it
from “eustod 1st @ same as to release
an evn enie from his bottle. in the fami-
eta.ls fubidium 1s iﬁfeﬂBF in ﬁs
fe&e:hirm t? TR brother”
ges|um. ﬂ&e set Fee, that 15 YY) seﬁtaei

wit anf it 1@&1&%& ng iately
UFR H m F
pum 8 ﬂame {F asfammg mta a ye W
8F = Fub iu@ FOXi e-, |§
lfs mubi ROt B8 Bxting ulhhs wit
WaE%F F um Feacls { eve
QF% v1a eﬂ BVeR & : ﬁ

u& WoKse
5@@1@ fﬂ ) ” F%l%
m§a H%d% diiﬁx‘gﬂﬁw &’ne;%gi Mﬁ
@a ulg like a iR ;%gﬁ?&\f%ﬁgwgq
;gg aver 1% é? g

l
%ys% ?&@* E‘B@ %‘@Wf@f

§ Qﬂ SQIH{J
£

! 0k de éh

eﬂt chemical ehawaur of
f'hilbidlﬂlﬂﬂl i determined by the structure
of ifs atem. Like in other alkali me-

tals, there is only one valence eleciron
20




!ﬂ its outermost shell. tt is sitwated
rther from the Aucleus tham the
glectrons 1n the atoms of lidhium
5ed|um oF potassium, which is why if
s easily absorbed By the aems of
other slibstances gaﬂy the atoms of
gesium give Up their elactrons with
greater Feadingss).

u bidium gives up its electrons as
ﬁ\&i under the aetion of HNight.

roperty, .called “photoeffect”,
w&wm many mek s hut ﬂaﬂe

emeaﬂea pa With # llm
aa 68S1Um. At Bu &Eﬁ 15 eH
qy B8 Sevg iR Zaatee

h
at% %Ucli& égv,i &, 1t 15 ver“, ?
HLe Fubidium . will ¢ e:
eﬂe the §§teem atuF% I

Il 88 FF%&E% ?ﬁ;% iUFH
niffé31 @ﬁ%ﬁé@ o s

Another imaaftam: area of app 1eaueﬂ a fubidmm is argame .ehemlst
ry where the salis of this metal are use th this role .ruhidium
ea%bana&e Wwas even Used more than u&/ a 8 iA {he fa duction

gyat%eue ?nl Tﬁd&g it lﬁ indispensa % 5y thesis 6 methaﬁal

53&?& et N g 5 siyrene aﬁ utadiepe — the souFge

e 5 Athgtic Fu Be; ea vel fsseaﬁﬂy
fu idium cakalysis Were eve QF g 9§enatio
memaua iohs OF oF am ﬁl
aa m erfam ett aua y&aa aw SF tha et et
UB eF 4 18WeF temger»r%éfs% an %r%&%; aﬂ W f@
Blassium eav% q aav p. m
a they are 1A 8.‘811 8 SHIPAUF, man §t§
American chemists have established that the aﬁame [} fu 1 i4m
has a catalytic effect on the axndatiaa of (iaFBGPa Black, substantially
lowerin the feaction temperature. “Bi dea! some may think at tRis
oint, But seie mts Who are new §fﬁF m% for Rew types of aviation
el hald lf erent view, @di fAost ey Rave good Feasons for it.
Some Fubidium COMPOURDS POSSEss semleea ductor pro , 6thers,
Flezeeleetﬁe But tht AOW the&e properiies are oAly beglARIAG 16 iA-
Fest Sclentists and engineers.
You have g {ﬁllatieed that §6 far we have been tali(m mestl
f rubidium's potentialities rath eg than H% conerete ﬁip? Ea ioRs 1
madem technology. And really it has o right yet 6 claim the rele 6

21



grea& toiler like iron, aluminium, eapPer oF titamum This is iilhustrated
its production: it the yeary output of all Fubidium- g €oUR-

tFies i “ser te%e e it Will pme 6 just a few dozen kilgrams.
Hence, its very high price 6p the nternationall market.

Apart from the ﬂelds of application we have mentioned, small
amounts 6f Fubidium Eomp au are used in analykical ghemistry as
AR ZIFEORIUR and metals fead@e . m fedicine they are
feun% In sleeping ?rugT ah se atwes and also 1A preparaiiions used
for the treatmept of apilepsy. Ru idgum salts are eempaﬂeﬂﬁs of special
optical materi tFﬁﬂSB&E&&T to IAfrared rays; if 1§ importank 1A the

anufacture of Juminescent 1am %m a det oF eaf a 8-k tubes
in some types of vacuum devic U p a)f et 8F gd
iA m%? lleei&FS; an A tifme aﬂd requeney siandal the ole of ¢
§6- eai a6tive Sub & Hfsé lctrical 4 d

ot long ago a West German elactrical en me Fing firm designe
fubidnumgde%lee ta control the wark %f agele%t ?e% Lat ad gijaid
tewer& A fany umbeag lalnes Mue telr e i6lis
chimes, these Glumsy medieval mechanisms are fat 8F u able as
timepi eees; ’fh& HFW BVigs = an. atemie fe ueﬁe sia %‘ug
?ﬁa 5866ﬂ X w FK™  precision §vera dfe tRS

§till featef aeeumy 1s fequ%d in ﬁu&l&ﬁf ﬁhﬁ&i&& iasef éf i]ﬂeéﬂﬂ%
and 5ae% vigatie ‘e iR cerkain easeag m?q eviation
Must Aot ea avea ew mk Aths efase in.24 aui& T‘Eli& i§ taken
gare 8 ic glee esigﬂ %if 8 Soviet Union, w fh WOFKS

ﬂaa 1§ae Fubldiim, The U ing tee cal ﬁfm&ibeiﬁ g
e a am& e a shemiea el mem 6an d SBF BP Fa }ate ene;@y 8
f& Usney i 4 constant value for aiengéﬁ

e
TR IPRR R e e

Fst Century
HQWi weu have 8en ‘t

38 QB:¥ y Oh { i éﬁ’ié bs HBFG\;: S{FUGHURR, @ff heretore, af
QQ

han §ne

it eah be stated wﬁh certainty that in the coming % ars the applications
ef fu Bidium wn %ve extenl suhstaﬂtialli ich means that is

oh will also Rave t8 mereaseh’i & ﬂatufa Faserves of fubidium
?efeda equale, surpassing those of chromium, zine, Aickel, copper and

a

’ime eertam difficulties ster from the fact that it is a trace element:
alt au%h aupd 1A ma mauﬂtam rocks, rubidium has Ao minerals of
its oW eﬂe 1 iiS Grdmam rulmdium associates with the
fmere wid e ap ea {g etals and 15 simply inseparable from po-

&f 8F 3 QW@F%% Hat Here

fassium. A ite meﬂueﬂ 8akier, it BEEUFS 1A miAute
uam,tﬂi RS FBPH to teFLt § e ope per cept) in carnallite
Fem w ﬁi{ it 1§ sxtm& th other e emem,&s Since the reserves

eB
b carhaliite are pF&Q&ﬁQ&h gexh&u&i R, t i§ mmem? is believed 6



be the more pmﬁmﬂ&m@ souree matemll fef exiraction of rubidium-
Baek m the 15th eemuiy, i the thick ef the Ural foresis there
emerged the town of Sel Kamskaya (sali of the river Kama), t6day
§ellkamsk a Mmajor centre of the hemheaah mdustiéy This 1s the region
f the richest deposiis of ea sylvinites and ether etassnum
salts Sylvipite looks like marble aﬂd eeeui& in maﬂ'y gol eur&. SHOW
white oF mdeseea&, exhibiting a play ei celours from fight pink o red,
or from pale t6 al ast 1A l go blue. This mineral (p at:assnu chloride)
i§ iters rsedl With coleur %&s {ransparent eaﬁ?s e sodium ehiende
table s lt) which s6 umes alsp ?GGUE&i éae eulbes. Wh Id
table salt begome a ig i5 pelieved tha lag rﬁ
“vistting Gard" of rubidium:87, the fadie,aehwe 1se{ape whie at ene
tnme iFFadiated sedmm &hlorida,
Rubidium salis are present 1A solution in the water of the oceans,
as and lakes. Consid ?E&hbh@: amounis of them are disselved in the water
of the fameus Od geea on the Black Sea but their coneenirations
are evea A hef 1A {he Caspiah 56a, Traces o fubidlu are found 1n ma-
lant § ags i seawe . 10bacce, tea leak ana coffee beahs, A
SU%VP eaﬂe and best Foot, gmw and S6me GItFuS Fruits.
e are going 1o wind Up BuUF stef about fulbidium with a geke
eafs age the mast sugeessful ﬂewsga?ei article was one entitled
r(bf!@tg Ment”. Now aeeef iR Great §ev1et Eneyelo-
paedia we mu&t m&edgd het eay %fa ) Heasure them: their Blood
EORtAlRS MOFe FUBIAIUM: t Wemea 6666322 and
0.00028 per cent Ireﬁpes{w



THE SECRET
$ OF THE BENGAL

BRIESTS
(STRONTIUM)

Why were the Cossaks ill?= A village
that went down into history.— Hurky up With ysur
conclusioast— The Bengal pﬂ@&i& patent.=
Lights in the sky.— A “swest” job.— The many
obs of strontium.— AR explosion over Bikinl,—
dangerous Virus.— Good prospacis.— SiFeRtium
et into the clock.— Working 61 a remole Nof-
thern island.— The Tristan submergs.— A magie
generalior.— Small ﬂab,s Without a spark.—
Blue erystals.— [n the coastal shallows.=
In days gone by.— Nature i§ In RG RUFFy.

th late last century the Cossaks of the T ikah area in §ibena
feved 6 1 efegia% e? the Uty atFtlB tary 6 ﬁe r?f{l&e AFgun, Wi

there w?s §66d 1au Rian an af imate t misfortihe a aite
them: a ew yeaf lat fmaw ett e;s a. eem aet amKa{emm 156458
ihat i e@% OWhA an w1§ thetr %@ With palf, DesoFs
el i e Lt gﬁ%mgm ¥
g%emseae )fuea& etr § ﬁeé{ae 1ERce 3 {E\ EE
ly

156386-6aF ag At wa& FQ um 6BAS defa R AMOWHS OF WhIE
Were con &t e ieeai

What is this tfeaehem,u& ehemﬁeal element that gave such a hestile
reception to the newcomers?

Strontium was discovered at the end of the 1Bih century ana it owes
its name to Strontian, a small village in Scotland (it would be more
appropiiaie {0 say that owing o this element an obscure village went
down ipte the histery of che i?{fy tt all ﬁ{aﬂedl 1 1787 whep a rare
mineral was unearthed net far rro th village and was gwefhthe Aame
strontianiie. A 6 g the seieﬁu&t& eeame iﬂi&i@ﬁi&ﬁ 1t nﬁgnefal

?F&t %B% I&E& ope, and the German, ¢ m’qst

Klaprot a(eat that the Aew Mineral conineG {
“garth” (oxl @ aﬂ Unknown metal.

Soon there was A hew evelepmemr_ in 1762 Hope produced con-
Vineing g] roof that this was indeed a new elemea& it ‘Was givep the ﬁame
strontiudh (in the Russiap liferature of the Begipning ef the
Gentury we come across Biher names: stfaﬂhﬁy stfa tiaﬂ aﬂ i

Lowiiz, a Russian chemist, could probably also be_considered one
of the First discoverers of strontium. n he same year, 1792, he detected
a ”SJFGB 1ah earth” in the mineral ba?ﬁtes buf being extfemﬂgp accirate

ecided o act on the principle “iook before you leap* and started
a new series of experiments {6 make absolutely sufe before annouAcing
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is findings. When he was throy
his findings. When h throygh
and was feady to putbllnsh his article
On Strontien” Earthn [n ng F
it was too late te “Jeap™: the che-
mieal jeumadls f&g@bﬁﬁhgkthe resulis of
the studies b roth and
piher seienists had reached Russia.
1t seems, folk wisdom is not always §6
good_after all.

Scientists were able to see pure
f{feﬂtlum for the first time a few years
ater, 1A 1808, whea SiF H avy of
FF taif suceeeded in 150 atmg this

t 1§htef than aIUPﬂlﬁlliPﬂg nl'mefivi
an’s a6 a.mé e wit
Eee eiical COMpoUR g Strontium

d Begun leng before
t ﬁeea{rds trom daneierg itﬂgia ﬁégf
p mysterious red ligh
i esyﬂafe kﬁles and put tem& into weﬂsm 8Fs.
The 6mAipote tﬁnﬁddha nﬁtu haa ﬂeth te e with it. | hig
Egugesefveaﬂﬁé &tﬁe eh fages ei: is W “ ') aeH“ AT s geit ?tgd
‘E s{feﬂtiuml §a EE % 60a su\p UF ahd Berd et’s; sai‘ fessed

8 Mixiure mta smal\g § OF e%& uietly, set 1F io them WheA
{AgY Wanigd if, 1t is ik@? the %e‘agﬁ & %5 %atem 0. {ﬁ

884 m eem OR Use Singe
{me #WMmemaria

FIkIUFe §inee th? hame «

The property of the volatile Ggfﬂgﬁhhmﬁ; of § Feﬂuuml {6 burh w1th
a brilliant red glow Ras been use fifewefks 6F ages. FOF exam?
A Russia under Peter i and Cath me it nok siﬂg BFe OF less
iMportant 666asion pas;§ Hhout W Galje ires”. 1n ouF
day teg, the dlsg ay&% F% gfe R ﬁﬂ Ze ow i ts mt 8 BVeRiAg Sky
6R hehd lgh ¢ th 1aA %&r AL,

But it i ﬂet only during amusememl&& that f@t&&hﬂﬁ&&h skills of
the “metal of red iight“ are mdlspensabie it 1§ hard te sa?z how \fﬂ %y ives
were sav d in seas %m owing to the sigﬂal lares fired from
§hl$ ls{fe:ss tes e,w the wa te fesaua oats,

s ﬁi ive red light femamh e eﬂy use of stfemium for a lon
time. Then, at the turn oF the cent glseeve it was goe
fﬁf SU%P fefining, as it eeﬂsuF Qme the, axtrackion eﬁ §ugaf

FBFﬂ alass W years 1a Wev E stroRki t
its “sweet 6%% to t%\ heal 65‘ 6& Glum. m%g—ﬁh@gx?ml QHBUI% ate

the g \éestnaae 88l & esifenélum me B8R Nea &eneus

?2@% ﬂefm@a oF 1t will 8nsure a 20-per-GRdk increase A sugar éxi:
We soul kst several “elds wh?ﬁ stroptium pas be? Used more 6

iess sueeess U y in metallurgy 1t helped io purify steel from gases an
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harmful impurities; in the making of glazes it replaced the poisenoys

6OMpouRds of lead, an element Which i Rot even abundani eaough:

in glass-making lis Oxide was lised InStead 6F SoMme expensive materials

going 1Ato the manufacture of glass fibre and vario sg ecial purpose
2

I ol
?ﬂ@% w?us IS BF 8 %Gifif 0 ‘} -

Ton mp, m&%%a% ”ig F oxidizin i eal 6
% @@ k%&a& aa 48 ag%a m@mafen ba I&Lﬁf
tne g el el
s

ﬁn%;@“\%%}‘ £ QE i aaﬂna iy Q%i %@%&hﬁ ol ?Lf

% ﬁ %ﬁ%& PHQLLP& m FB § W &OH :Fﬁ
QGEUF%QX: MOFe B [RiS 1A the PrevIUS &

Thus, it seems there i enough work for elemeﬂ& No. 38. Neverthe-
less, evefgthmg deseﬂbeﬁ abave should be f&g&ﬁh&d as isolated e I-
sodes in § history of stf? Rbium. B fefe going over to the mest i
tant as pe?t of 1is aGtivity, lat s ecall gne event of fee[em: history w 1eh
was the foeus of atiention oF the WQP press for a leng fime.

h March 1954 a gigantic mushroom-shaped cloud rose over Bikmi
atall m South Pacific, announcing the explosion of ap American h g
fa eh Bomb. A few hous later gfeylsh -white flakes of radioaciive fall-

gaﬂ to drop on board a Japahese fishing vessel which was in the
e &h aut 150 kil ametf%& from the epicenire. The fishermen

‘fﬁ Work and set 6ourse fo J gme; But it was t0o late: soon after their
eﬂe 6 t e Meh Was and the rest were suffering from a
5evef& form of ra i&%iaﬂ § efk e85, Strontium-90, epe of the Aumerous

Fadioactive is6 ormed during the Focess of radioactive decay,
was B%&Bﬁﬂy tiag fRath “virus® of the digease d
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An explasiah like the one at Bikini sends into the sky tens of millions
f tons of earth and rocks literally stuffed with producis of nuclear
1ssi6n, the most toxic, hence most ah@eﬁw&, of which is Si@ntiuim-90.
§06ReF 6F iatef thesé producis settle on the surface of 6epans and
CORtIARRLS, Where Aumah bBeiAgs are ea?y prey 16 if: th Fufts_and
vegetables they g?t it_from t e soil, from drinking waitr and from
AT g ol Mg “’“}?“ém by
gqafaus radigactive se rﬁ%% have a ietﬁ gffeé? eaﬁ&@e bone tissue and
arrow ana on the
ive mahkmd have spared no effort to achieve a complete
baﬂ 6h atomic and h Z rogen bomb tests. Milliens of people acclaimed
the internationall agréement baﬂﬂmg Auclear tests In the atmosphere,
eute; §pace and URder water signéd in Mosgow 1A 1963. However,
his aes ﬂat mean that Falh &we fff&ﬂiium gs {6 disappear from the
phRere of ﬁuma ackivit ? development 6f Auclear power creates
vast possibilities for its peace se& ﬂ §616AGe aRA eRgiReering. This
i where {5 applications may 6e fimitless,
One of the more profmising ﬂelds is the ggheaﬁeh of radioagtive
stroptium 1A Auclear batterieS o6n beard ckets and artificial
earth satellites. ’fheese batieries are baseﬁ eﬂ t 8a mty of siréntitm-90
{0 Fadiate elactrons of %F?&E energy Which 1 T‘afwe iAte electricity.
Radioackive Strontium. m a at% y Rot l1arger than a match B6x
§6Fve WitRouk FecRAkIn safs
Nu&lear batteﬁes wnl dahml fmd appheatieﬂ i telephahy and
Fadio ea%meem@ ih the meantime, Swiss watch-makers have sueces-
sfullg instalied tin streﬂuum batteries i elactric clocks and watehes.
The simple an inexhaustible sources of electric power
are mdispeﬁsable a auta.m i Me-
teem.lagieal stations in desgrs, polar
fe I0AS and MOUAka iﬂ Cahada aﬂ
{em fe AortherA island A a 5;

aiffieult 6 aeee&s ah atomic. M
ogical station has a mst
Huaattea %?epafmaa Fa ena

6f twe GF three years. T
ESHFGQ for the 8%

ht 15 fa e-
active {fanuum ms
eﬂ ase pheeial g

ad SGH

88%‘ 6&}1 KE g% Ouse

fetre iﬂ dlam%l%F afl W@iﬂ@?ﬂﬁ
abau t 8Re 16h.
AR interestin devei menk is the
sﬁaﬂn §trontt gm efm% lactric
terg design the German
firm Siemehs and mteﬂ faf deep -

21




water feseafeh mﬁa&i ot iaf size, the battery wei
114 {oRs owin its ic ;ie sm&ah 19 Iaﬁle Fofection ?W 'ge ‘Iq
Tannfe ﬁ}&i from fadi ion, the level of which near the atiery
1sea of the emmnevue
Anat oF Strontium geaefate,r for automalic metpord] stations
has peen designed in the Soviet Union. Bela(c, as it 15 6a e as a gua-
ranieed service life of fen years. All ifs matnfénance needs i a feve
tive inspaction oneg 1n twg years. This Battery wen a% ame at {he
Leipzig FajF. The f&@E e %ﬁmﬁ ave been insta %me{%a
logical statk?ns mt Area and in the Upper reac
HV@F Krue ma m 1beran {alga. .
The Aumber 6 msffu ehis af)ehfa‘E %&Sen faéﬁaa&&gve Sifontiym
faws BVery da Bﬂ te are tRickRRSS gauges lse ListFies
m@g Hi%&. me StFp, a&tie ﬂ m, pamtsa vafm 8s,
B gauges maa&uﬁn@ it §86§li t@ as W% as 1A flaw
eteet@rr& Fadt auap. MoRktars an Heu& 8 lse
The atemic beacoh in; §68A 1e a fe ean e sRining over the
sea at the entrance 6 Tallin . BP 6n the Balti ea alsg epe 8s o
Sffﬁhilugih BRBFALOES, fanve %gdfagle liig t utn Bifih ggegagﬂ%egﬁea
severa? tnmes a yeaé3 %y 5p eeiahhsts that is aF
Often at eﬂg { efm@ BPBP 6he eqtimes aqhm,&s beta-rela s mﬂaiiei

£oRkH IVeFy, anks, 1o Be machingd, the 6 &Eﬁﬁ
j&% esmap 8 EBNIEE%MW of tools aﬂ e?k\ef §UGh ¢ &%l §
FHhciple 6 pefa.ue, t e rela HIIGPGE
strontium, I‘-& i&t A eve times aw the sanitar a;m 1§
ﬂe&& a ea as tat a.satm Wl oW {f aam& 8 fg
Igp. eleciron § 1A QF ae, ma.m.& {thiR {He
d@ %VH@HQ beg &H§aﬁaﬂ age mgi
prdeE e fe X@ig maet ut Y H
w@awb if ux iF%Q ’%} gag a %ﬁﬂﬂa 1gﬁe§ﬁ
ﬂfa F§'1§19 {s EPFB Ean%f 1@@ agf @@k gé\%n
eeeetﬂe ai@@s egu t6 sgveral thou aﬂ ?ts gaused by frie-
tion 1A Eae %m. of p FE@E abFics, sa/ t @tie gast es aie,,
anger 6 mi FECRRLlY §us

greate t a spa ture a

emergel m&s were takep 6 e y extre ? gf

expea&we we ioAl ﬁ@{ w y Means a traviolet oF fa

At present they ave 8eh rep si ORtium 18AIZBFS, W ie

ABt BXPenSive a do Aet F@% age installakons afe

s:mgelta 6peraie, sam et uia 1% & new evne? a

E 8 18 mefe&& X %5 aag\ 8Veral es ave
a y reduce §pel age aad s us reakage of t thread.

gacefu streﬂuum is ma f §Ufe way in mdustfy and the
emaﬂd Ht I§ & r\staa. y gmwm@ i ﬂature Be able to maet all the
need for this metal?

Strontilm-containfng minerals are scarce. 1t is only strontianiie and
celestine that sometimes oceUr in sizable accumulaiions. This 15 how
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the eutstandm Savnet geeehemllﬁt apd miperalogst, Academician Fers-

ma h describel ee lestine: * 1ffesh break of rock 1 suddenlly saw
8 e‘fzsta that was real eelgsti eaderfiu , tFanspare iug

gggﬂ A the clear sapphire ot Ceylon, like a delicate, su-bleach

Biue is pot the only colour of eelestme at times pale-violet, pinkish

f§ gky- bgaek erystals are f uﬂq iR MOYRLA Fack eavn%ies [Eﬁ tw
a utiful are’ aga er—a yellow-coloured druses 6 UF §f

8 Wlt {ts greamish &rystals,

ia ﬂatufe celestine is formed in different ways. One of them was de-
seribe %Aea pician Fersmann, Whom we guete once more:

4 At the dawn of Time, sevefa tens of milliens of years age, the
waves 6f th Upper thrraa&wi §@ e rolling down as far as the mighty
Fa of the Caucasys, already fRen FiSIAg steeplly 6ver the ViateF...

h the 6pastal shallaws, 6R the stones, there fjved countiess tin
fadie ara. ’Ehe fe sitt ga steﬂes ep. "beautiful colonies of pearl-
weﬁ e even on the hee e& e uf& S With Whom they {favelied

e §ea e Wefe am?us F&dgie aFla-acant ﬂ& Whese
eﬂs coRsisted 8 m 1su 2 ih ﬂu k. 1R th

aufse of their com ie F%%S& um@m& radiolaria a

8h assumu, a&m g Hum §ul ae, extliac:tm@ it from
sea water ana gra uil mgt eiF srystalling spicules

Dead radiolaria fell te the sea boitom and accumulations ef stf6n-
tium sulphate grew. T %an the Ristory of a rare metal...”

it is enly {6 ?added that there were e; oF éaqafmes gjes Ehat exi-
racted 6 ? stine Trom sea ? F: S6ientists spiral shells of prehis-
ign ﬂ?etﬁes com) of celestine. Seme 6 the were 40 eentimeires

§1zable velcane and_ se 1meﬂta its of stroptium are
euﬂ among eﬂhgﬁm Tf?e@s, in the deseris e?“’% iforAia aag isﬂg

As a matier of fact, it pas beeh noticed that §If6m
het ehma and BEGUFS 1A ROFtAEFA paFis far less frequent yﬁg
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Tertiary Period this region was the seene of vielent velcanic ﬂGHVi%’.
The thermal waters that burst forth with the lava from the depihs o6f
the earth were Fich 1 strontium. The Jakes situated amidst the voleanoes
}aad Been accumubating it and creating consideralble stores over mil-
ennia.

Strontium is_also contained in the water of Ka wr-Goll on the
Caspian Sea. There the continuous process of evaporation constantl
increases the concentratiion of salts, When saturation point is reache
they form a precipitate which occasionally contaiins as much as one of
two per cent of strontium. , ,

Several years ag&hgeolen@:nr&is discovered a fairly large depesit of ce-
lestinie in the mouniains of Turkmemia (Soviet Central Asia). The blue
veins of this valuable mineral are deposiied on the slopes of gorges and
deep canyons of Kushiangiau, a MOuRtain range in the seuth-wesiern

art of Pamiro-Alay. The “celestial® stone from Turkiemia 15 expected
06 do much good 6 Bur Ratiohal econsmy. , _

.. Nature Is not dispesed to haste: it Began creating the strontium
reserves we find tediy millions oF years ago. But as In these days, the
complicated chemical ?m%ss COAHAW ag\d a Rew Efeasure IS aeeu-
fulaied 1A the depths 8 _;he garkh, Boneath the waters of seas and seeans.
This will be Rature’s girt to the generations t8 come.



A FIND iN AN
GLB ARRY
TTRIUM)

Arrhemius's hour of dfiumph.—

A mysterious earth.— Years of plenty.— Why
the earth became yellow.— A new page in a bie-
graphy.— Emerging from concealment— In 6rder

of priority— Mosander's “trio”.— Rare-earth
"fevef“ — Aldehainimiugm and €6. —15 000 crystal-

lizations.— Almost Ramesakes.—"Hiitding prob-
lem.*— What eame to light after two eenturies.—
The lamp is 1ggnted by a match.—="Windows" of
rockets. in colour delevision.—
A “vitamia® fef cast iron.— Are rare-
earth elementis rare?— In heneur
of Yuri Gagarin.

in 1787 Karl Arrbenius, a heuteﬂaht of the Swedish army, decided to
spend his holidays 1n Yiterby, a village on one of the Aumerous iskands
fAear the Swedish ¢al ital Steskhalm His choice was not aeeldehhall an
ardent amateuf fﬂlﬂ ﬁ&, he knew that ﬂeaf Yttefb there was aﬂ
exhausted and long: ;ﬁ ky Where he q?z to replenish
his eelieeﬂeh of 5. AfH %% eht da aft eafefull
studying ﬂew area& t e guUakky F a aa time he ad ﬂe m
Eﬁ ow for it.. Fif )te was fewaf Rd When garthed a eav

ag sta 8 W ieb. 80ke es ﬁap. goal. He eau nat teil what ﬁ
Wwas and that w %88 818A PF RS W gside Wl{
altAsy ?aeu t epaefe I8 U Si y mm& as y
a fajoF role iA he Rister msf me hetmistry and weuld sigh
name oF ils leSI 1§SQVSF F iR s

Arrheniuss holid ag had come t6 aﬂ eﬂd and returhing home, heg
down a deseription of the black miparal, which wﬁheu much fuft
ado, hie galled yiiarbiie in honour of Yitsrhy, and resumed his i mt;afy

sefvnee From fime eme efetumdlt ms fineralogical searches, but
Ris houF oF tHUMp Feady a§§e

in 1764 tefbtedfew ea &ﬂ aa mm.nsh gherpist, Professor
Gadolin of A AOW T Rivel mmmem menhst
thebﬁek fsteﬂefem Ytte eu ht ek an te a eextem etefm-
uture 6 F%F it passing, t ak | e was
glected aﬁ m&p em eFe EQF& Aga e
§66V8H8 t at asﬁ
Bﬂ it Gontained

6es, G dan ¥ alemem em.li
with t % 85 6F IFOR, GalciUm a ARSI
€6Rsi efat ea BURt e%fF fem e an Uun n@w ma SO pFp:

%ﬂi@& 8 tese ummhum 63 ¢ anl §em% tlm 81‘(1 8.
g 8616%&1 SUlei&@@ that it Was the oxide of 4 Rew chemical élement,
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OF 2 e JthL as tEe hlﬂ(P -melting oxides of some inseluble elements
were re erre t6 in those
ehemnst A ears a ef the stud ggeyétger%ite swaaas taki%% y Eghgeﬁui/fglgh
his Emmg eﬁ\league*s; GOACIUSIOR, Bu p&as men gﬁtg' nk that the
eeatem of the ﬁew eemem A the e 1 % peF ¢ent,
He s L 3 t the MF ?aﬁ shoula be 1! ttn*m ap.d t‘qat
tter SROM er Aa olinite as a tekea F sEyeet oF Gadolin
ee &sﬁese{udem of the mme . 3R 1A FecOgREIOR 6F Ris great services
The mterest iR yitrium earth was growing by the heur among the

mtt %dlb
scientifie en MerOUS 5t ies c6nd in djfferent wuﬂtnes
6A wme t at e,mite m 8 eenﬁméa 4 hew element. aweved(

Ja guant ahwe %%.ﬁr it otfere ? ihe stu eswere
fefem H he e %m umwm tFum ea
?saeeted t at it conceal

Syspacta Ret ohe Buk § vem em & eFF AKAGWA
Cerium earth, discovered in 863 appea&eﬁt Be as ¢e plex i m
position. As trapspi tef t e eaﬂ& u.&e a ost al
elements 1n the Mea eyw aﬁd s

aﬁtha&%s-h whigh, 5% Wit IeiF sa&e ke-gnal ves 1

Na 21 d vitHum (NG. ;l ale- %a. meta

Ut a Wh e SRLUFY Was H%% p.tta d

eeénxus& ﬁﬁf}tﬂg 1At6 thetr sampeﬁea ga $ ah 1§sevar ) meﬁ
h

e Beginning of the 16th centu y Wwas m kgd by the EE daissavaw pf a
RUMBGF 6F Rew eemea 1A udm pa [, FROAIUM, SSMiUM,

m U, atass uml,, sa a; UH, SLFBRHUM, GAICIUR, MagResium
iRl ad 22 Ad . ather 9p.ew et Slemene asiﬁd

e a taepgtiga m.\? a inierest IR VHFUM ARA GBFUM S3FthS
1t sl e at t amaus §

i&h Ghemis! letz%% and his F(aumis
alone we aﬁ Fare gal sﬁef
of Berzsli us assig aﬁ di§88V8 that when m 2 seale

tmum 8a BwWdBF, as u;;e a st aﬂge
i tt%at Q%%&W&f%%&i% ma

ulaﬁ@g ﬁ’“‘&%ﬁ%@ 8ref eaﬂgl a18ng WIth ik
aatan 65 QR ﬂ%ﬁ 51“1‘ EFQ w?ﬁg ha% n.glb) F?QF @e B?Ljf

eam &IBH 8 the éa )
bum ther F a@ sw e@n made. Netther w%ﬁereu

) seﬂﬁrm i§ 1

§evefa ears ad ass a Saﬁew age a&t mgd in
bla num f»ne ee eth ;a FL@ Iu§: pupiﬁ
ext met s VHFIUR. aut eme&a Was fule m&
¥ twas Fega asa §me fhe sepa %% ok, any
the. mee RaS CORtainiAg

qh dg?fi& o e fsh@a. 66Mpo
them 15 an extrem % 1su J6B 8ven
The next page in the Ristery 6fF yiFium, oF ta Be more precise, of all
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the rare-earth elements (fhe:if lives
are most intima conngcted), was
UFned by yet aﬂat oF pwp,hl of ' Berze-
jus, the talenied ish chemist
Karl Mosander. in 1826 became
reﬂau&i% interested in ceFium eaﬁlm and
eund that just as yttrium earth, It was
kely to contain aﬂ tnknown 6xide,
But Masaﬂ?er was Aot {mt the &walblf& of
Making hasty categoric statemen
elaily @siﬂeey ﬁ% fS%i te 1&0 {e
gf}e eaﬁ He was by then disit
by e{ﬁeF i Sy of %&“é*w o ih :
eﬁd Sﬁs that 8 Fesimed ﬂ
He fepeated IS previous experiments
with eenum eaﬁlﬂ. an wa.s Aow able {6
prove that F eaﬂtam an
oxide of a ather apm% k. hus
1t aﬁt af\ulml €6

? HQE\ % 6& é
gdled, i
E% § éﬂl a H % iﬂ €oREE HiSH{

seﬂuim E {0 make
oF ﬁ E%F EX68pt ﬂ
% m ﬁ 7 atw ﬁs élQ %gtlgjag {si%
tﬁe Hght te be saﬁ%ﬁ nihantaes,

But apart from the oxjde of lantha-
Aum, Mosander dlseavef%dl another sub-
starée in eeﬂ?ml gafth. Latef It was
foupd tha ? had a complex ¢om-
asmen an y &%e Fafe: 8§F
eemeas ware egé ac Qﬁ?

eame the tur yHFium Qﬁﬁ

ga §§Pm:§ﬂ %‘éﬁ s s 2 M L {f’sﬁh

that { 1§ LIF%§ k. {n8
E%m 8 IHU QXI 4 Biﬂli@

E l % 82( éflm
& Q> iﬁ iﬂ
§S§[—Q %rx%, %§ % §HH a;

aga%& Qﬁ%ﬁgmﬁf %Qh% é %H;? &f -
P %&5&&9 jq??&‘éﬂ&%
68 vm@m@
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Bui where should he begin? First
of all, Mosander tried to obtain
a specimen of yetrium oxide as pure as
ossible, He Was net conient with
he methods science knew then and
developed new ones especially for
his experiments. Subsequ they
wefe aeeepted as basi¢ ones for the —
hefmistry of rare-earth elements. In
GF gr ta ” lit" ¥ttﬂum earth, Me-
Fus frae %ﬁal precipitation 1

ase eg @1 efe ce 1A
the se ity of fhe sa fafe-
h alame &s in acids. t ene was ) '

ta assume t at yiFlum earth was a
MIXHUre of OXiaeS, t& z WOl eei-
ok, but eae

piiate Aot a taget
its {UF,

Days streiched into weeks and
{0 ’[rhe scientist kept adding,
iifefally the dﬁab the oxalaie ef Patassium ammonia and ethef fea-
Eeﬁts o Vitrlum hydraie. One painstaking experiment was followed

fother, aﬁd fiﬂally i 6etebef 1843, Masander published the fesults e¥
is 8x &Hﬁ\%ﬂi& fi 8 t at ttﬂum arth contained three oxides:
m he pg%eﬁs oF fra u itatia Masander a.d fifst ab am da
then a ri e an E Y, 6A8 § swau; ess

%\ Bﬁﬁﬁ %Pg V@: i§ BXi B B resp GHV% 88
lé% § ii % §piit iilag l—ﬁ the S% gart t&iﬂ
eﬁﬁ U 2 calle g\
@t agagﬁam ag 1erBil {mda
@ BiRkiH, erium (m i g .mﬁm@
But 1t was sﬂll to6 eaﬂy to eaﬁsider the question elosed a Iwely
polemics flared up around Mosander's “trio* in whieh man! dy keadin
ehemﬁsts took part. Some doubted the existence of the newl mwefe
others insisted that the earths should be divided into imdepen-
deﬁt territories” belonging to yet unknown elements. The truh, How-
evef ag samewhefe between those two extremes: erbium earth indeed
Ut 10 Be a mixture of oxides. tp 1878 the Swiss chemist Marignac
59 1t 1t into arBiUm and Vilerbium. But 1t was s06A found that each was also
a mixture of oxjdes...
The fractionalization of the earihs contjnued and the family of llﬂﬂiﬁﬂﬂ-
1 es was growing and with it grew the interest in rare ea feat
tﬁbu&m fag GF was the method of speciral analysis devel o?
E eﬂ Bunseﬂ aﬂd Gustav Kirchhoft 6f Germany and offering in mltely
Faadef possibilities of unravelling the mysterigS of matier.
Just as in the times of the gold rush when thousands of adve-nwfers
flocked to California and Klongike, the last quarier of the 19th @eﬁtur%
§aW RUMeFOUS SCIenists headed for the shores of the Rare-Eart
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Arehigelaga in search ef chemical tr F&a&m& it seemed there wauid be
no end to discoveries of ﬂew rare-ea. eem$ there were more {han
6ne Aundred in all). few of fhem possessed adequate
charcienshics 16 be lvea a efma em g aee m t & pepiofic fable. But
the “newboras” wefe glve% gaufiful ﬂg\ elF ug y “parenis”:
hilippium and decipiurn, demopium a Qgtgeenum. a anuml and
utiti, GOSMURM ?d AEOGOSMIL, au iU a L?mb
eUXeRIUH AAA CaFOIAIUGM, 1ACOGAIUR aﬂ eaaslep?ium and aven
r?mum Today ihese resoundihg names can be found oaly In t e hsts

of false discoveries.
But there was also some good luck, Apart from erbium proper, erbill

[+
parth |eided thulium ‘Eﬁ\mm and %Bg U, aag torBium .eaft
esneaz tarbiu lm. gfleéu.e qnn lE_ma Lhteemm 1t s ﬂmﬁ& ga A
iR 6rder t6 iselat %lugbt e| Rmist Ges 1
{6 Garry eu& mere than 0 orystallization: —thig 1§ e,w HWI m
atupag g {s §s $. utéeium Waa e Jast raw e
1 ﬁgg gea X 1FL LN ;QW V 8 GUFBUS 661RGH e%e:,, it togk t as,&p
Thus, all the rare-eakth ele ? &Wf flﬂ il dnsﬁever»ed et us §um
Up some of the resuits A shall Swe ns Frhenius had
6Rce found a blac steae Ve Names t BHF ehe nea glements =

VitFIUR, tef U, ?F il HeFBIUR. %ﬁg & 6ORtiReRt, §tat
BF ﬂauaaa. apita 88R 3666 %% lch RBRBUF 3

mmeg gda e ytte éwa& alse a maa e a kind: it was
foun 8 a storage e 828R BF 56 Rew ssmsﬁs
1t must be saidt at Hn W and other rare-earth metals wefe uit
ggeﬁem or Mend e%ww g 8 Was A66OMMR n@t 8/ JA A
eemea&s At the time of dlscavery, O the perioic 1aw §e¥e ee kﬁew
ohly six rare zm %smea&&a 6 fmda Faee oF ea%h faem Was

e Rumder o ch AHeR 7o s elui oMl b Dot

| Bt
|

|
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ing even more acute. More than one decade had passed before it could
be settled. As a result, yttrium which had beguh the hiStOP of rare
earths had o be glven a separaie 'apartment™. Scandium was given
the same privile & As for th rest of the rare-earth elemenis, theg» had
to be placed ia a “commmumal flat” wnth lanthanum as the host. T Gti%
séme of the lanthanides beleng. to é& gttﬂum group (the rest to he
Gerium BAe) yitrium was lSﬁﬁelat from them In the elemen&s table.
Almest twe hundred years have passed since the time yttrium was
diseovered. It weuld see the time w sadequa&e to study this elemem in
evef detai Hawe% the m formation 6n 1ts eﬂ.&ity, meélting and boilin
# me ather 6h a d&giﬁ denti eai in differen
ee? ee 80! s Thhi 1§t e plain aett at the metal obtatned
erent feseag em umy 6 a 9 @99 eem piire
ytﬂum 6an F tam& a va e awe y twa oF
f tme di% ation, This meta me &5 at 5 d 1ts density . is
& 68 ?ma ioh 6k 4 Comparali me Iting mt
WIH%FP d%ﬂ% ty aha faif §IFBP.E cha %ﬂﬁ? as we assame e
{ure a8 a %ﬂfiufﬁ

mat H& ﬁ‘%%% f’&?aﬁ(r [ﬁl%%ﬂ H%auglugll]a%%%% QéutPaﬂ% griing

B g: E Fight new |
em mepa ex&%@ﬁ,ﬁ U§@
sea Z as the end of the last eeatu&g Marked b a boom in the

developmént of eie?tﬁeiiy,t e German p ﬂysie:ist Walter Nerist invent-
?aﬂ 1ﬁeaﬂ RsGent 1amp, 1n Which the standara carbon 6F fnetal fiiameﬂt
paeed iR 3 VacUum of ap ert gas wa replaced by aﬂ exposed rod

from a fmxtufe oF the exn 11feamum Hﬂum His i ea
was that s6me 6rystalline ea te §6- ea ahd s{fel tes
GoRdu eeiﬂet as a @s avemea& iGﬂS ﬁt
tfaas m.&t mp e 1qmte a&e §1Aca e Fo egaﬂ

u.et 8 eetﬂeﬂy e

ay heau

as WRy at that {im
h i i@{ ﬁ%zzé i “Vemﬁ%“zﬁf *Eﬁ&ﬁé
LR W
me& sauﬂ r{ﬁs%gg e; aF ﬂa ex u i 1he atf, bu 8
66A faﬁo giie \gher h@ OXi0iZing propekties 8 1
me
a high pukiiky emde ef gttﬂum is the basis for the production of
yitrium emt sed in radio eleCtromics, in hearing aids and in computer
memef ee Is. ’f @ baﬂde&, sulphides and oxides 6f yitrium are useq in
the cathodes of powertul generators and refractory erucibles for mglh

melting metals. One of ti?e develalfme i of the last few years 15 Zyitrite,
a ﬂew fe faef%mate BRsIst meemu eeram.ies w1t :a.ddmeﬁs

o M, Sl W o i e A
% % mae.? “zB { ea ists of the sali% Iaﬁtnaa ef
F% gsﬂ & m ?ttnum o¥i e an tﬁetram am.t ass In the

m—.«

86LFUR, ansmii
Ymg inFrared fadh akioh. tsap. e uge {3 make m?q apgﬁm ‘Windows”
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vaﬂaus devices and rockels and
peep holes 1A iﬁ‘slgh -temperature fu fmf

thum has made an imperian
contribution e the development eé
colaur televnswﬂ the pleture tubes
with red p a.sg oS based oA Es sf

?ﬁlmdl& pmg @ an extra, bF t aw

yttnu%%xn 8 aetwat y @ufe wmy

in ot eeuatﬁ%s é B &ftheva:

adatea tFIUm 15 proferred. ACEHF:

§emeth@ A %taﬁgtg?wﬁ%i§ jakes

oxide 16 ma 8 en% mﬁﬁea Iu

But perhaps it will be Ao éxa efa —
tlen to say that at Presem meta ﬂfgy

1s the mast important field of 1]

wagen geiyttﬂum Every year i

lfaﬂ et; g%e? SFZT%% %ﬁ%fﬁggg a} iRtraduction gf sma |
bR

|
U i B Vs §
1% i i Mﬁ?n 0
w@@@% g% y §é@‘g‘ﬁt i i el
ENIEN SEVEFAY HIRES, WIth Vi FEtatm %
Yttﬂufﬂ. Azgmes the h at-resistance of Rickel- ehramium ifon-

ale 5, A6 the ehht of the hi h
me tm vaﬂa iuR, tantalum, ua@stea ah the saad €9 §i efa
fffﬁ ea& titanium, 66p aghestum a intum alle

fa ﬂ@&tum Fiuh a Ber 6ent 6 1um essessm
t Vi t { h h
?FF@& stance 1§ used 1A the maﬂu aetufe GF §6/8 parts and unlts
lying vehicles.

tﬂum 1§, COPpRACIRI duced bath in its pure form (single

efystais and ipgots) and 4 16 &3 With ﬁe&ium ar?d :31 mmwé g
1ts pf&dh&&&i&& i eeﬂsta expﬁpi. y Fecently he éntire

WoFld butput oF it was me SHT A kilograms aﬂd today WoHd yitrium

pmm,gl}b
m:
ﬁ'
fas g

‘-4—"

eeasumptiaa I§ OVer oRe {ORs a year. sit §6 rare afier all?
Apparenidy it is not. Net 8aly, yitrium ut mas other rare-earih ele-
MeRts eeeu in atufe, sy 151em fequea&y The content of
yitFium 1A t e eaﬂ 'S GFUst 1 oF een which means that it
is ope of the 3 mast wigaspraad eme s aﬂt gaae& The fe fves
of this element are tens 6 times gfeateH ah th §8 Of, say, M
OF tURgsten, % oF fifmes @reater t a Efese%& 8 sﬂv?
MeFGury and i eu&aadﬁ of times greater tnan the reserves of go
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platiﬁum. Perhaps it weuld be more ap%m iaie to treat the term
'rare-earth elements® as a survival from the Risiory of their discovery
and not as a true estimation of their distribution in nature. ,
'Yitrium is contained in over a hundied minerals. They include yitrium
fiReFAlS proper, such as xenotime, fergusonite, euxenite ana thélenite.
tn 1961 Seviet scientisis discoverad accurulations of a hitherto uaknown
KHHUP{%BBH&MM mineral 1n Kazakhstah. {t was named gagarinije in
oneur of the woHd's first spaceman. tts discovereis gave ong of the
best samples of the mlpefah t6 Yuri Gagarin. A beautiful druse of gagari-
fite — large pale-yellow hexahedral crystals — 1s 6 display 1a the
Fersmann Minerahdgical Museum of the USSR Academy 6f Sciences.



E— DINOSAUR
| RESURRECTED
| (FEEHNETIUM)

1s yesterday coming back?— One good
turn deserves another.— Damaged feputation.—
Haid luck.— Was it a waste of time and effort?—
"Calegovically forbidden!"— impertinent neigh-
bours.— A shert life,— Missing.— Developments
in artillery.— A Vvisit averseas.— Batter 1ess
than nothing.= Witheut fuﬁhsf ade.— Miraculous
§glmta;§ Sould it be had ehsasew— Not a {as-
ty dish= Aﬁ 1Mp F abie BFH%&S Néar
#810.= m ¢ ellation Avdromeda.—
é %QH%% T 1H8saHH

imagine coming acrass a staggerm@ pleee of news like this in a paper
one fine MMorAing:

Was Fepsted yesma WQHRnWﬁeZQQ)B e gty N wivhere
Wﬁ%@s mw r yealss m?&m A Wvaa K KARAT60
1 ah akempbr te. rew;reekt inee dmawu,r thee ahimab! il had reoemed
ol planet: h the: Mesaaotic era andi et oulr manyy millionss yearss 46,

You feahize af course, that such an 1ﬁem could pe Eubhshed only
on All F ThheFe: i§ RO setting the cleck of history centuries
baek aﬂd retumi % g
Although 1t 1s true that seieﬂtists cannok resurrect the dlmsﬁam
oF ptera 5, sameﬂme&t oy maaa. 8 Ee achieve Ro less asionish ing
resulis in other fields. Hereh we . mgg Ee tpe F@&Hﬂ‘ee{i@ﬂ
af same ehemieai eem HJ:& at rh at OR time put
%ua.ll éy oM a TﬁV y. Tha
fiF§{§ meﬂt W s tee %ium tam efe gamg
n{ & ist y a &hiﬁﬂlﬁ{

Ate t e Us make a igr-%&& oA 1Al
Baek m 1846 R. Hem&a a6 e st a ine t WBFKiR
u&ma ea‘ge Unkhown eemet the leuﬂ ams

tﬂe he U tﬂegﬁ nam I phrneae. iefl eiﬁ%ﬁ& %?ﬁvabe 18ve ail

track {he E@ che

iﬁeF& Gﬂl&m 6 868A8F . SSSV% 8AlUm, th ﬁg
P A Ghemist H. Bose refuted the l§8V€

36 emaml& Walk. gepmam %Nﬁ& 906 4

E Fﬁé&%%%{ 18 §§Fmaﬁ§m@ k8 S%V%{r ot pelapium, ﬁ@fﬂ‘iﬁﬂﬂ

quarter of a 6 %y a{af 1m RIUM ugas b?ek ign the éhemical
ssene it was remef as pretender io the role of eka-manganese
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which was to take the vacant square 43 in the elements table. But
1imemum‘s feputtattm had beeﬂ gfeattlly dam by Rose's work and
despite the fact that Fﬁahglr of iis p in€luding the atomie
weight ag peared to fit these of elefﬁem: No.43, Mendeleyey refrained
fGPﬂ ‘p ing it in his table. Subsequent research irrevocably proved
that 1meﬁ1um would femam in the histery of chemistry only as one
the ih-fated pseuds-alements,

But singe a vaeaﬂey st always be filled, @F&Eehdléﬁ& to No.43 began
to gfaw like mus mm& éwwm?l litiup, m mum — all buest Tike
5eaﬁa uhm,lﬁs; almost the mmute By Were 1

inal 925 tda aFﬁ

dalte% Neddack ef Gefmamly; ublished
their %apef 1 aF %éﬁl& of Q&w ;seavefyz of t a elements Eal‘%sunum
F emum t Wwas 1 %ahéed an plaeea9 iR the fénl ence

g BF 1{ HM& was B twntg it: ﬂ&l{ BF Its dis€6-
veF m?gwt e lt& ee H§ §6ientiFG evidence. gk Its sxa&tﬁg
a &a R MASUFUR w1 e avalla
95 e ugt %mlllg afe ﬂi\ powh for a Irugtm
Q:Ik% eeu i
%

@d ae hﬁg e& lﬂ%@au% 4%;3?“%“

aﬁa he; Ul eftuﬂat% ﬂame a
H%' that time seme scle t:s Wer% ginRiAG ta think that net all
glerients pre ieteeg y Men eyeew ) 15& §6 element %43 existed
IR Ratuke. eauidt eay b? Fi tandl ig Whole t6-6 around the Issue was
a waste_of time f Ki the ssiemista {6 “vele” masuFium
wai ta Geleaﬂt et hemﬂ@t ) fan dt 4 5 l : "
long last the matter was cleared U Auclear ics, the
%GURgEFEiﬁeF of ehemlhs;t that % then %mﬂyea 31defahbf %gutham
é&@ga gavem i§ eieﬂee 1§a eeuaa fugf &eév
E 182 Ee § Hmt\ﬁ am ? 8fing
t 8 Germah e ySiclst attaue 8fore & am g
. lat ugnf cal t are 1§ata?@§l 153 ate ge} ata $ 0
e e ical % em aving simi { ?(—% H clek % ffensi ma&a
ﬂue e $. 150Bars, of 1setopes of egua ave differently cnarge
New back o the seleeuaﬂ fuie itn substance it means that twe
stable isobars, the ﬂue ear charges of which differ by ene, cannot
gxist ﬂaquﬂJlIl in other a g emieah elemea has a stable
1§etepe itg 1mme diake nel %uﬁ; in the e Raeg&s table are “categ ?%lea Ly
forbid é@n 055055 3 ta sotape Wit same Pﬂa AU
hsseﬂ 8, e enk N 43 Was extre y UH Uiy kS BA { e
t aﬂ Hg yde ml and FUth emum V363NG{8s
mt 8| ate Viei ity w1 t ei BWA 15618 gesh hl&t meap.&t at ea-
meﬂt as 1A 8 Matt m 1§ete£as
e they weu be eatmﬁ ) uaat able. That was why
WSF% dl§m{sgfatm@ ay ahd Al
13 reasonable to suppese that eiemeﬂ& No.43 had existed on the
planet in appreciable quaniiiies at one time but had graduallly disappear-
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ed, owing to the continuous process of radioactive decay. Why then
have uramum and thorium Subvived to our day? They are also radie-
aetive hence have been disintegrating from the very tirst day of their
life. The answer is that they have survived oply because they disiegrate
much more slowly than 6ther elemenis w1th Aatural radioack gall
the same, the reserves of uramum ever the peﬂad of our planet’
existence have diminished 16 a hungred Eaﬂ of what they used 16
). American radiochermisis have found t at an U ?table 1§ete e of
ap element has a eha ce 16 §f vive in the earth GE t t e moment
of the “creakion 6f t 8 Wef Er ay BRly 1 1e 1§ avef
5 milliep yeats. {aking a f ahead 1t m e sai kb g
e smam WeFre fi tam ﬁ was ssta h§he

if efea 8
H% g\af? et ahyﬁwnht 8 [on Hiewa%a‘htteevertweag
% 'EQH 100, years, WHCh meass | aﬁ its 3ioms 68ased |
gh% ge e the gfaBnB % gt 1§ egfmate i

k%%ﬁ%, %&Iiﬂ iR MR
ousan@ millieh years,

E ears then that If scientisis wanied te “touch® element No.43
wnth their ewn ha.ndrs the had 16, efeate it also with their own hands
for nature had_[ong mi udedu it in the lit ef these “missing®. Could
scignee cope with a task of that .magmtu

Yes, indeed, as was expeﬁm@m. y roved by the eutstanding British
physicist Erfiest Ruthe;fgfd L m@ %su eeted the Auclei of an atom
of ‘Ritrogen {6 a fleres ardimenl m:lne& formed m the
esatmu us g of aue a di mteg a&m e atoms a Fag 1um
’i%re& the prol mmwa&ta eﬂu&ei
?tema mtmgen WSF% eﬂ1§ e Wlt protons, while nitrogen tfans-
GFmed inie Oxygen.

Rutherford's expeﬁmem;h& ave Seience an exiraordinaky piece of
artillery, enabling it net to Hestroy but transform one element into
ARother and even ereais ﬂew IemBAts.

Could element No.43 be produced |ﬂ such a way? The problem
was tackled by an ftalian seieﬂust Emilio Segre. At the beginning of
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the 11930& he worked at ﬁeme theﬁ&ﬁtzouﬂder the already famous
Enrico Fermi. Together with the other “boys" (Fermi's name for his
1fted pilsl Se Fe took 3&?& in Fermi's expeﬁmems with the neutron
rra liatioh 6 ura i, AR wer on many other problems of muclear
P YSICS Bgt th % Z afrived when Segre was made an_ alluring offer —
6 h S¢S ehair at Palermo University. On his arrival at
the aﬂeieﬂt eapﬁa t Cicily, however, Segre Was disappeinied: the
laboratory he was to head was nothing milch to look at and eould
arally bé a source of scientitic inspiFation,

Segre's desire to ge 6n with his studies of the atom was great and in
the summer of 1§36 he crossed the ocean t6 visit the American town of
Befkley There, In the Radiatien Laborakory of Califoraia University
the cyclotran — aceelerator of atofaic pariicles — Invenied by Enest

LawrBnce, had ee t\ﬁ operatioh ?[r several years. Modern phdvsiensts
Woul eem HS SFPQQ g nsta at oh he mafe hah pea? child's to

ut iR those ay,a E ur% 'S st e(yﬂ i as admired and eawed

ie ﬂq&g‘l&ﬁm i ,l,ma\\%ﬁ%;%g aWreRGe Was awarded

The time f ar Segre‘s departure from the USA had crept up unnoticed,
Parting with the Cyclotron was hard: Segre could not even dream of
such & u| menk then. Just before leaving, it oecurred to him to take
wnh Ai eﬂe of the molybdepui plates Which had for several menths
eeﬂ feeei\ﬁmg a ewe% ux e cyclotrop-acceleraled deuterons,

Rucles of hea dauferium). Lawrence was glad 0
H lﬁis g Segfe fetum fo Pa e)fma with a few p%ieeless

a u
saeeimeﬂ& a? .%1 y;ggéﬁ
What was Seare's idea? He wrote later: “We had geed feasons to behe-
ve that after b6 bardmemt with deuterons molybdenum had to transform
mto element No.43. 4 ﬁde an atom o molg'bdenum mﬂtamed

Fotons 1A it§ A Buteron, CORSIstiAg 6f a proton and
ﬁeu FoR, maﬁa@ag taqbfguﬁ thf&ug t6 the Aueleus eiaga atom of melybde-

& BiFhS |
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Aum it would bring the number of
protons to 43, that is, exacily 6
as many as the Aucleus of element
No.43 should Rave.

Evefythmg seamed clear-cuk as
far as theoky was concerped, but
it was pot 56 sasy to prove It experi-

entally. in January 1937 Segre and

IS co-worker, mineralogit Carlo

Perier set about tackling he i
problem In earAest.
First they found that the samples
of molybdenum from America were
emnttmg beta-particles — fast ele-

ot e g

l di \'

Eut Wﬁat wa& § & % it estild

8 an Is6top enum. fe-

8 6f 8 et eme i, SUeh

Ef i GORLUR, ma ium and ruthentum, or of the missing element

amstlakmg chermical “investigation® revealed that none of the
“susp cfed” elaments, except tlﬁ\a ast, had anything io do with {he
gta-radiation, Aftef femavmgt o6, the seigntists fmally ebtamedn ihe

ORg-awaiied “eka- But {6 say “abtatned”
exa%epafuﬁgx as IF& Eggi QF hey wered J]m% wit gﬁ 000 gﬁﬁi
awe em eet eF a erw et& ORe:
aus Ad il ant& 8 F&EP. I$ it Wi e fssa e
H a disé veh men e%v;um 1 1)

W&SF mzi ﬁ?%’ﬂy
element were o nexa
theﬂ% B 1Eal {he aig miensaﬁ agm ea § a?
e

lfH, Uied Qver %§UF 466 8 I%ﬂ Fﬂl 1ed
WIll “setke 4BWA” B8R BV% §QU3F% mepe 8

But back to the main subject. 1A June egfe and Perrier
succeaded In artificially recredking the First ef the ‘extinet” elements.
Without much ade tRey gave m] At No.d3 the name fechnetium
(fr»em the Greek techndios, arlificial

Altheugh the ameunt 6f tefhﬂetium the scientists possessed was
really minute, they were able {6 leara something about its properties and
realize that it was a feiatwe 6f Fhentum, Moreover, quite a close relative.

The great desire of p g{&i&i&i& and chemists troughout the word to
learn more about the arihicially created resident of the elements
{able was quite natural. But to stud te hnetmm it had te Be had
tirst. 1FFa l&h&dl melg% SRum was 6l aa P d@p— it was o6 pooF
in teehaeuum. Sem gtter haa {0 Be foun

The search did net take long: in 1940 Segre and his assistant Wuy
Tsien-hsun discovered ihat ohe of the IOAgest-living isotopes of
technetium was present in considerable ameunts in the “splinters”
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formed during the bombardment of uranium with neutrons (the work
of Auclear reaetars Ever % kilogram of the “splinters® contained
a few grams of tee hetiu That was something meriting serious
consideration. Small wonder, therefore, that nuclear reacios, apart
gg{rré geasmg their main job, became something like technetium producing
Their first product — a heavy, high-melting silvery-whiie metal cost a
bit t60 much — thousahdls of tifmes more than gold. But atomic power
industry was deve 0pmg fast, burning up more and more nuclear fuel
every Vear and the “splinters® of Uraniumh were becoming less and
Iess se Foe. The rice of technetium began to drop Sharply. But since
extfaetieh i§ exceptionally involved, 1t femained

sufflelentl& 965 ope gram Of the “Synthetic" metal on the
WeHq market Was seld at 80 dollars. On the sther hang, the ameums pro-
ge were ﬂaw gasured ﬂat in fractions 6 a milfi fam but in tens
ah s‘ Je fams and ﬁeieﬂtl‘&ts F& oW gits PrOper-
tna& t amu. y and try to outline the likely 5phefe& fits future

aetivi

Kmﬂium most important role — combatting EOFFOSiOR — Was
diseevered ratner SooR. COFQSiOR i A Vicious predator, mercilessly
devouring millions of tons of steel a year. True, metallurgy smelfs
stainless steel, a “ish" corrosion canhot digest. But this metal is
much mere expensive than ordinary steel and besides, there s use
fBF aifferent steels and te anufae ure a metai which is c6rrosion-

ap weaHe:s.staa& Is not always ﬁl Furthepmare, the ameum
Chromium a 3ke that would have ta 6 iAt6 {he makmg
%am%ss steel wau 8 UAFRASOR Qﬁ%ﬁ rg Metal fesearé eqﬁ
ysicists an isis are GORtAUOUSYY searching foF ways {6 EuF
GF%S;EBB fake 1 8ss graedy..
The problef 6f corFosion is a difficult eﬂe but seme ftant
developmenis Rave been registered 12 this field mﬁélk it Ras
beeh found that some substdnces make the metals su ace chemically
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assive, thus fehably protecting it
FOM GOFFQSIOR. They have been ter-
med iﬂhibﬁﬁiﬁ ’fee %&ium. Ras_been
proved ? ossess the highest mmbmﬂ
abiht it a steel part i tfeated with
saiutlaa eaata.mm traces of pertechna-
tes (salis of tee ehium acid) as small
as hundreas of thousandihs Of ene per
gent, the steel w }“ be transformed #nto
A M f&%ﬂ ortress which will net
e a aeted g GOFFOSiOR even if it 1§

Aﬂather mterestmg pfapeﬁy af
technetium is 1S SUpere

1§ known that at teﬂ?pefatm close te
abselute 26r6 (—273.16°C) many me-

gcome §u em,a. %, tHat 1S,
eief rmﬂ.&a.ls P resisiance 16 the

eestﬂ eum% ’f e mg oF 1 e ﬁamt
f n.&maa io 1 £8ﬁ uft}n

stag 8 mafe Iﬁm oF
ustral uge thts faspeet Heti

as. ﬁe, m& it 6oR u&E f %

Ii@ Frael
% éh FX@E&%& ave i
Fawn ‘a liH@ {6 a6guire $ué
§elea&nsts still entertain hopes of fin-
teehaetium in the earth’s &rust,
sme? is pasmbe {6 suppose theore-
ileai that “sp mtefs“ af UFaRium may
e for e ﬂﬁiu Iy Besies ﬁis
quite ossible te6 k%ium
IUP i meu E&hﬂ FOokS EOnt mm
ua it tEﬂuﬁﬁh Futhe! um and nie ium

{0 6f the Reutrons camIng
t@ garth frem QU{QP §p aee tne 1?@‘8
? these elemen Amﬁ oFm
{8 %ﬁ@l@p@& 8 eemea

it is hardly realistic, hawever to set

feat stofe %tzg ouUF planet, This
g’ researchers have tume;d their atteﬂ-
tieh to gther space ebgeets in search of
technetium. in 1951 an Americah asi-
ronomer, Charlotie Maore, published a
sensational aper oA the diseovery, by
spectral an of teghnetium oA the
Un. A year later R.Merill 6f Britain
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discovered the lines of this element in the spectra of seme stars in the
eeastel@auaﬂs Aﬁdmga,edla. and Cet 3& Altlieu h further studies falleg
i6 gonflrm Moore's aeeveg oF Spacirograms prove
indisputably the prasence 8 fee netlum oh dls{am stars.

The mest eunau& faet was that the stellar reserves of this element
app red: te be per & eempa e With th&se ot ZirGORium, AIGBIUM
ahd moelybdenu. be suppesea thak tee aeﬁiuml Trom the
Aﬂdmmeda, difféfed thet r%&t &l iR tla ak It was s{abe hence, eguid
net disinte Fgfa 8% Na t at a e eut ef ?
stars are BUR e¥ than th e aHt and tee §im[ag
had ne ehaaeet transtorm 1Ato ?fe glemenis? T n& mus;t
ot tea since the EI&P& We are falking abut ahd OuF planet be ong
) :tme saﬂi\e Féﬂefa 16R”,

e 6A

ausible exp‘ &Jﬂi&ﬂé is. that technetium i Pemg formed
in the d ef same cele pdigs at e b as w? eienee I
et pawe %s;ste explain awt IS PFOCRSS WO cah 6R

Ye pothesize.
taking place
in the dept the stars 1 the process of their avelution and thus
ﬂew ghel 8HeALS are sm

it is uite pesmble fo stppase that semewhefe in the expanses of
the Umverse somewhere jp far efe BXisis an UAKAGWA

planet, with its_ su héaﬁe Fuftled By lllee lidlfied lava, The iava
must contain “frasn” technekium er y ve eaa%%% could we alse
stippese that dinesauri are grazing SOMOWABIR ReaF

Ae thee mgz 15 tb}at them&m& li' Feactions ?P& eeastamh



AN ENGLISH
SCENTIST'S JOKE
(PALLABIUM)

A fateful morning— A sirange
ad.— Curinsity is Ao crime.— The swindler will
be exposedi— How does one win prize money?—
Demystification.— Chenevix's fiasco.— The name
of the goddess was Pallas Athena.— The Spanish
governmenirs assignment— Not much to show for
it.— A modest part.— Are there spois on the
Sun?— Everything is relative.— Whiie gold.—
Good connections,— Strong armour— [ an Guter
orbit.— Palladium werks miraches.— All are
pleased.— Semething to think about.—
Burphe alloy.— Two medals.

lier thak usual. Heavy, clouds hung low ouiside the windows.

Thatt dagb Richard ﬁhea&wnx a sueeessful EP:%iSh chemist, woke up ear-
As it it was fot eeﬂte ttwﬁ fat ing 6n the FooF all nig ht the d@Wﬁ eur

eemmu it th e m a Vain atiempt to test the u )ﬁ
bun m $, 1t se e heavens were detefmlm@di te splas But all the
water e eau more.

We sheuid Ao} have concentrated so much on the atmospheric phe-
%ame on 56 typical of the misty Albion, had it not Bee fef the faet

ihat that wet FOFRIAG 1n 1803 WitAessed an event which was o damage
Chenevix's sclentific reputation.

Looking through the Eapef& Bver his merning cup of coffee Chenevix
eame AGFOSS AR IACFRaD advemsemeﬁh& saying that Mr. Forsier, a eal-
legtor of mmemh& aad tfdader e lig 1A,
EH e, 4 Aew metal, ium ﬂat a single chemist 1n the werld

heard aa thing a eut Bhly e day bafore.

Was it a joke, a sclentific mysﬂﬁeatleﬂ oF an advedising trick? Che-
nevix was apsollitely sure there could be no new metal, but his curiosit
tee{iﬁsgﬁ b&tter of fiim and he set out to the shop, the bad weather nof-
wi i

his r%'att surpﬂse Forster really SHGW?dl it a tiny ingot of a metal
whneh fesemh» Mplatmxt‘m But was muih ter, and explained that a
few days ad received a QHQF wnften I Beaukifu h%% :

Wt 8x iV& Sfﬁtl fel hich a OFF85pOA
EBF@% hi% ?PA th@@ % %Efﬂ& IAgot 6 { %ﬁ& Uiﬁ(% Vg

f shegmlat a feasonable

at Was (St h e,-m gcided {8 buy ah ﬁa?yzs
%u i€ at g Fesu %%hlﬁt Who ‘Was [eaimm
8 1588 a fe éxld teach a lesson {

es Op OWner foF Ai§ park m t ame ul Fau

Chenevix informed his eelleagues of his intention and they prepared



to await resulis. Seon Chenevix gulblushedl his paper fe oﬁtmg that the
so-called palladium was not a new element, ut an a a){ gatmum
W|th mercury. 1t would seem the fraud was exp but alas, no matter
how hara 6 hef chemists tried to detect patmum ahdl fMereu g’ in the
quste ous metalh, they failed. Stung by that development, Chenevix
6, explain, that he beheved the mereu Kﬁm the all had beeome

§6 1fmi¥\ fused with piatmum that it was Bp E&& ib e te se
rate thetn. Moreover, he gave the recipe for the preparaiion of the alloy.

The furor Found the new metal haa graduaily begun to subside when
suddenly there was ap aRnOURCemeRl 1A A scjentific journal settiﬁg 8
?Hle of 20 pounds (1) to one who weuld be able to prepare paltadium
rom platinum and eﬁeur;y, Wlthm a yeaf accokding to Chepevix's di-
Fections oF by feme other uml&ef of people who wanted
the meney wds afFe eﬁa&% Bt i 5{eaf 3 gasghed an Ftenthef Chene-
Vix_fieF dnyene else gen ab pauce the mela

Shorily afier the time limit had passe in 1804, Seeretaﬁy of the Lon-
don Royal Society (i . Academy of Sciences), the weli-known doctor
and chemist William Wollaston, reporied to a peiet meetm% that when
analyzing platinum he had discovered a metal eh afa,ée«_r the same
properiies as the metal bought by Chepevix the ﬁrewam ear, and
alse another metal which he Hamed rhodiu. At the beginning of 1805

Wollaston seﬁt ah epeﬁ letier to the i;‘eumall that ha ub ished the
ARAOURAG a out tRe prize, in Which he admitied t at he was
responsibl %e esaeﬁememt ' AFouAd gailadlum. the metal he had
dlseever Iven Eag&tef the Ingot 1o be sela and that it
was alse a set up t e 0-pound prize.

it is hard te sa what prompied Wollaston to announce his discover
in such an extraaﬁdmh wa but for eheaev/ix it proved disastrous:
shakeﬂ by his blunder, e seaﬂ gave up cheristr aitafemef

By givmg the name palladium to the new meial, Wollaston paid tri-
buie 16 the German astr—aﬂame& H. Olbets, who discoverad a new aste-
roid 1A the selar syste %?2 and hamed 1t Pallas in honour of the

reek goddess of wis em Pahlas Athena.

Twemt 8AFS 6P §6 iatef the fellawmg item ap%ear@dl in the (ﬁﬂrﬂ
J@ur iRIAG Journal) iA Ru.s.? b 1822 G. Brean was mﬁﬁfuete
g paRis evemm& i 16 purity and melt {Ato mgats all the platinum

A eveF { e years 1n Amerea. Aeea Y Aeh processing more
t an 61 poo * 6 %w atinum, Brea 1aa iﬁ twa and a quarter

gndus of palladium, the metal Issevef astoh and priced five

a half times Righer than gold, owing ta 1ts extreme seareity.”

Tod a)& when it is passlble o estimate the eeﬂteht of all the elements in
the eaﬁ 'S GFUst MoFe OF less aeeufaﬁ&hy, it 1s believed that the content
oF palladium 1§ neary ten times greater than that of Feld But the total
fesewe:s of palladium, like of the biher metals of the ﬁ tmum greup, are
fat er mea re — only 5 » 10 ™ per cent, even thow%( geochemmiss know

ﬁ X inerals ee talnin this elérent. Unlike other platinoids,

alladium along with platinumh eceurs naturally. As a rule the native

¥ 1 pood is 16.38 kg — Ed
48



fetal is ?dmm with p iﬁimurfn
miiium gold silver. Frequent
palladium itself securs as ah ad-
mixture 1A patural platinum or gold.
AR extremely fare variety of A twe

old (por ezi emamm
?EF eegt b Pal agium ha.% beeﬂ
sund in fail

Since palladium placers are .rathef
rare the main raw matemi BF i
extraetien are the sulphide oF

(ie and ea %F Of course, ?
B 3 pabyst g eestlfaﬂa

y F& ue&, a%i& Bes Aot mak
é eﬁs u v%ih af
?H& a have eaﬂsmefa g de esifs

§lch 8 i 18 BH

gBVl%E g?& Q’%g&{— g&éﬁdﬁf@ vast éﬁe

?gieﬁ of @eﬂt I
glutpiﬂﬂum metals, and mamhy; paha-

:[‘hli& element alse faeeurs 6n other celgstial bodies which i§ proved
b t ) laiénumlfget BHitic matter: IFOR meteeﬂtea 6oRtain up 1

fams meteaﬁh grams per
mat oF. Evefy wstatte h? l?k uf it 1 fa E?
eemme kﬁBW tatt epa 153589 adium ztm aet ¢ at
it wa& Bv8 uma far %

Being a But eae ap. mes &&Vi&f iFoR, palla U is ﬁe
ver helnes& now asa twe %fﬁs ee, 8ag u%s eagati 8l
i, easnty iig ¢ ﬁjs sap.s ;2 Fior 18 e§ [Um §

g 3 a.lawe lea%l“ aiﬂ

atinu
tﬁa Tae S{hef me;ga& A the feu

18
ELret s Msss

it, among ofher things, In Ssitin

We af% 21 {sel te %ueh ﬁ&&ﬁﬁﬁ?éf{ihs%& bia geid SF eﬁ
old" for fur a ;eep. 1) f lte
gad‘ they lt a wmte

ety ‘? e
and gives it a beauu Ee %ﬁe tE% @Qﬁ Wﬁﬁ %t&ag
settings for gems ar ex aHective
The asseeiauaa 8 ah B Witk tuamum has proved v%w @
Titanium 15 kKnown for it& iag GOFOSON resisiance: 8 eﬂ §u
VBF8Ss™ as agua regta BF AttHG dsan%t hwea 18" 6
evr 1f 68 m un oF 1 @ a6tion. 8 66A em
ff aen% £ i§ “vitam ime With B

Hﬁﬂe 85§ {han 1 per sent Htamum&a :ty ) fesnst

4—854

He
e&e aggfes&er»s



inereases dr&&&ieahhg' This allax is &ladueedi at Soviet plants for use in
equipment operat %m the chemiicall, oil and atomic indusries. After
a year in Rydrochloric acid a plate made from the new fmetal loses on g
0.°1 mijlimatre 1n thickness. Meanwhile pure titanium loses more tha
twa millimetres {0 this aggressor a year.

Why is the mﬂuenee 8 palladluml 8 titaniw Ei good? The e pll
pation is th e feeeml ly ais g Renomenon of se passw tioh f
aefense) of m&t 5: 2 a Blﬁﬂ oF MIGFOUQSRS B % le Pﬁe 5, sue

plladmm rus uml aa tAum, 6 alloys based 6 % m ifa
ERFOmIUM BF ea %aj&they 6OFFOSI0N F&Slﬁtﬁﬂ%@: Wh sugaa §
BF 8ven tens of ausa tlmes greater.

Workers at the laboratory of alloy corresion of the Blysical Chemi-
Y institute of the USSR Aeadem of Sciences tested the actiom of

adium R ehram ste% W ieh ed m machine paﬁﬁ is destroy-

By. Many acids wn ew ppeas 1§ that when the me-
tal s mame 1A an a i saun 1t§ pasmve iea dlffuemt?t & $ol=
tion while the 16 of befat % ﬁuse Fom e%man IAt6
the metaléewst me attie ah teFe 2PN eam ine with free ees_
trons. H as forme ? BrOCRSS e &t ) ata

P&s ma esamesee ét ammu} ieﬂsa a

di ea e dnuﬁr? were [aced 1n th a the. eamﬁ;i qg
maa sted e ewse nds afier which, the Feaction §I%QP
§£u showed H eaei mtem&% wit ga *a kR, FIFst ? Fam@&t
au&s ahve QFB Qde% 8 QFFP; ] §UF$% EW?S as

ab te81 af-

mau i1 ;s ea qm&ne&%

e ml R F6:
§18ﬂ m § u%?l@mm thaa f\s of

{lime F% a yea &&u ar steal woula have lest seveFa @sm;me-

Fgg)alladlum itself is easily influenced b&s{lome other elements as well,
For instance, an addition of some related metals, such as ruthenium
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(4 pefheent) and rhodium (one per cent) almest doubles its tensile

stren
Pe s of palladium with other metals (mamiy silver) are used in den-
H§£Fy they make excellent false teethz %mast important contact
poIAts iR eleciromic devices, Eelephaﬂes Ad Bfher equipment are coated
w1th palladium. Mads from this metal are various dies and spinnejels —
ps With AUMEroUs 6 emﬂgzt rough which speeiaigy Fepared mass

ds ie&sed in the production GF extra-tMrs wire of arkiticial fibre. Palla-
m“elﬁﬁ is the mateﬁaa,i Used iR therm ks and 1A some medical instru-

’ﬁhe mest mterestm thm@ ?baut alladiusm, hawever are its unigue
e ermical pro alike all the oth ef elemeﬂs ROWh 16 §618ﬂ66 6-

g it has i eetm $ A 1& guter okbit. 1R other werds, its € tmﬂ

i is fliJed ta gapa Q:li Gh 8x amg its exceptional chemical s

lity. ﬂheF ord mafg' ﬂ ttions. aven ihe emﬂp tem Ugkne eaﬂ g
Ba Ee arm 1o 1t tha g@suﬁa E« Fam t 15 6A
51 Brakukes (500 F) | at UBFRe and 6t e; pe

WSF |28F8 6aR F aet WI

ium €an a S6Fb (066 ud gmeishs hd eh@mts §ay) 51ta
enﬂ amaumse some ase eds Gk tF am iem
atu a eu bic G?Htlmei a | m 1§ ea a absorbi
th lﬂg um&&? ﬁ%ﬂ ch 8xper @ralt& Aaku ava
thei tfaee eﬂ the metal: it swe é \“ &Facks,

No less striking is af}at‘he F&B&E& e o assaelaied wnth hyd-
) en For mstane% % Ao a Vessel made fro
g adiuem, then sealed an %2 étwn at mu.@h.itswa 5, aseasny
swater fhrough a sleve eﬂ im t fa eﬂ

mmute eé IW%& a. §qum eeﬂtlmetF%
g}lﬁ !ggi%gl\ﬁ% thie 3 Fise I temperature t eta S ,ps eabn lty

Like ether bplatmuwe. metals, alladium i§ AR exeelle i cakalyst. This

pra iy, combined with {is ihyta passfh\“d FOgen, eﬁg ains the phene-
OR discovered Facen y y a group of Moscow chemists. 1t saﬂsnsts

\
|

|
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in mutual acceleration of twe fe-
actions In the presence of one ca-
falyst, in this_ecase, palladium, It
5 almost as if the reactions help
each other, while the substances

takmg part in them are Aot mixed.
Now su?gase we have a @eﬁtai.mef

dwldgd twa compariments by a
ium  memb ra.% One of 'the
ga i§ filled with Buiene
sem& other with benzene Aijnidﬁwd

wme gs” ﬁ FB ﬁaepeeu

mu.

utene, 1t p the mem-
neh mte te oineF w.mpaf mant
an% % % ily combings With {he

? 8Azene. BuieRe, depri:
us Fogeh, transfarms mte
bu& l%ﬂ% ra.w atena.

6%“’4 8 EG Hi

while Benze %, héh F gggm sxa%e-, ;9
%FB “ﬁ%@ ¢ E@sh :

With the Eel of 4 palladium membfahe catalyst it i assible ta abtain
SUipeF:pure gen from ?m ol and casing- hea gas which is es-
E tial, maﬂ@ aiher things, for the iaanufaetufe of seml-conductors and

ine fa uctioh 6f super- ufe, metals

Today palladium is ne expensive — its FE)HC& is a fifth of the
price of platinum. This i aﬂi portang fact, maki %t e fetal more gnfo-
mising evefy &» %F ’ihe Aew sphefes of its agpheat h are to be found b
compliers Whie easiy cope with probl em of this md pfawded they
are supphed with the ﬂeeessar mateﬁa Y think aboti

it is hard:lly SUFpHiSiAg {0 aR aﬁme teda% that compuiers play chess, cof-
trol production, pr laie from foreign languages and caléula-
?the tra eetaﬁes of space ﬂi hts. Then why should they not create new

Bys With umque l?fapemes

el

8 i ? he fask which was undertaken by workers at the
Baikov Ins tute a Metallurgy of the USSR Academy of Sciences seve-
ral years ago. First the ﬂeeessary algorithims (a common tongue with
the machine which takes OFders were worked out. Then research data
eeﬂeemm%‘ Hpmnma{ g, 1500 alloys, su? plemented by infermation
on the compeRent metals (. g. their atomic Structure, melting PoiAis,
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S o s R, e L
ew Gompination mjet eeu?ﬁP ba madgé an me% iF. MalA

But
af&sﬁaamﬁbﬁf\#ﬁﬂm" Which Weuld ameunt te ndicating tge areas of their ap-

Just imagine tackling such problems the way it was aﬂe in the past,
that is, “by ghaad 8 as; staa@% rg THhis weug ngaﬂ
that every meta ehe,seﬂ BF a eftaml F%&S;&Eh V% ) aw% §6Mme

%A‘ Would have o be p

guam]&nrt of anether me ala tB It, t@‘ 5 ¢ finally, 1hos §ami
aa lgdy\&/hau o ?g

ared frem the alloys obia ﬂe Fes
weuld have to be sﬂ#died g emﬂi
ﬁem binations dﬂBt oF two ui‘e t F% e FGF lvee FPOR tt& weu
ve io be stg ted? Thak eu@tm &Eh P eu; and It we
{ake 560FeS OF YBAFS BF s eve eem mﬁ% h&i§ me ueﬁ
gfea& am?um.&& g meta @ S6aFee an
equu% t 15 qukte a§§1 tﬂatur% 51 %§H8 ave ne
sUch emem as f emu.m,B mm e;
Meanwhile, a compuiers * aa for t eug t afe fe& symb

ol d
fermuhas while it§ * ia our BFo hhewit , 1§, ﬂau T %aq
ngher — it 15 capable 6F tUFRiAg Buk V st s618ntIHS m GFm&HGH wﬂ m

Gwm to the extredmely involved werk carried out ynder Ye. M. Sa-
vitsk % eom& aﬂdﬁﬂg member of the USSR Acadermy 6f Sciences, It was
gssi g ) amsean.s oF coMmpuiers 1o predict and then create in reality some
UAlqu
igmaﬂ the first “eamﬁutef -borp" metals were paliadlum alla}b

1ﬁeludmgh the. exeesati%aly beautitul lirae- eaiaumh alloy %a-
dium with 1ndium ut colour is eerialnly not the mest 1m BP &&H
about the new m Eﬁ WBE %FS ikﬂi@ FHBF% iH&BQFK&M a $ %lF U§i-

RS qualiies. AR gsa ) RGe,
1ﬂ§é§g\ﬁ§ﬁ%§%§%§£l by a;:lii We o

one oF A H@?“E
ah 4 ag la
many electionie m fum%ml&@, 1me§
“"Computer prediction”, writes Savitsky, “naftuiedlly, is not used for
alloys that can be abtained by a aimple RiXing of COMpoReAls. But where
St Ca ‘E‘%gm iy prsaties ohG Ruser gk STkt snd
LpeF- i i
resist magnetic an er%e?m i eEids tw@ﬁe‘i é ﬁmpu&%&& is llrgd bie*
Nearly AeW SUPEFGOR hh&tﬂiﬂ% GO 6 an almost i 00 alloys
With special ma ﬂe&ﬁe me&lﬂt we a fea % prediciea by eemg
ters park from thak, GOMpeK es‘e § 8 studx ot 5000
ngbm&tse, QB Faké-6a e& 5, e E ﬁ KRoWh
ate. Valuable le%HGHS have alse beeh given With regara te the
tfaﬂsumhh& 8IEMBAs.
Aceording to Saviisky, “the possibilities of synthesis of nenorganic
eompeuﬁhdﬁ are bounaiess. The Aumber of eempau&d& obtained this way
fay be increased fens of f;lpﬂes already in the pexk few years. 1t is beyond
doubt that they will include substanceS with absoluigly Aew and rare phy-
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sical and chemical propertis, essential for the national economy and
modern. {echnology.”

To wind up 6ur story about palladium we will tell you about the Risto-
¥ of two medals made from palladiupm. TI&@ leSt ih honour of Walla-
ston, was Instituied By the Laﬁdalih Geol a iea §eelety 6pe and a half
eeﬂturme& aga First it was fiAted fGPﬂ gold, but after an Enlish metal-

b, extracted ufe Ea Iadiu 'from Brazilian porpezite, it
ma e e y from this metal. 1n 1943 the Wa aston fﬁeda was awar-
ded to the eutstaadim@ Soviet geochenmist and mineralogist, Acad emieian

Fersmanh, and Is Row kept In the US R State Histaﬂea useum g
seee%eegﬂagiuma%%ﬁ— for eutstan i%& W{g&itmee Igtmt s A an
E eetfaergmhe acisty. iﬁ 3 this me é&l Was awa ta the a ng

Sevist electree %miﬁ;h Aeademieiaml A. N. Frumkin,



— NAMED AFTER CADMUS
Cd 6F PHOENICIA
(CADMIUM)

A stern inspector.— The mystery
of the yellow residue.— As related by myths.—
Clalms {6 priokity.— Cri de coeur.— A feliable
alibi.— A cadmium coat.— An unwelcome guest.—
Whiskers become fashionable.— A sirong cobweb.—
Nickel-cadmium cells.— A new razor for space-
men.— A reliable pacemaker.— Looking for finger-
prinis.— The trio at werk.— Inside the Aue-
lear reactor.— A job in an outlying area—
Beacon lights.— Exorbitant prices.—Made
in space”.— The negative aspect.—
A great rarity.,

it all began with an inspection. But we must warh lovers of whedunits
that they are in for a disappointment: that pariicular inspection did net
geseug ég tl?ee € gtum of a gang of crooks but... 1A the discovery of a new
i
ﬂpehed iR Gefmaﬂ at the break of the last century. A district
?;5161 Rolow, whe was ins eetm@ the district chemist's Shops in his
official apaen& ound that many of them sold preparalions containin
ﬁinape ewhi , he suspectea, might a tam arsenic. Sinee this elemen
ays Baeh Aotow us eeakas% %umemhhs; sinister stories as-
saeiate With 1t (it 15 st e leve ahy Risto iav.s;,, OF instance, that

frsen as the eau.se 8 eat B‘i{ gre,hn jted the sei

ing 6F the BF&%&E&H&&& aﬂ n e exi 8 (e Aad confiscated. The

¥e% t\mﬁ PRFHMARLS caFk aw 1am aea gmed 6 aﬁ-
ae u,ua WB& etm wﬁ fagep. Sl

8 ea Iew BF@G:E fiate §IF8 fesem 1 g
ide g a;&ame t e e neF oF aatefy manu. ACtUk {Eg

Eg i ;aﬁ% e “@gzv%m S

H@Wi\ eh F%&% E ary FS%U&S
gi‘ 6% Urhed 10 the Jacal authories Fequesting
l§ iHHQS%Pa PFSBQF% {8RS:

Bef ere makm a de 1nite ruling, the autheries of the mvmee of
Hanmaver d eeme ﬁ necessar tg eek the epinion of Protessor Strome-
yer, Who chaired t eepe ist ep%ftmam taamnggin URIV‘%E&H? and,
8 a part-time job, held the post of iAspector Gener Han
chemist's shops.

Samples of the preparaliions containing zinc oxide were sent from
Schonebek where Hermanm's faeter¥ was Situated, to Gottingen and the
inspector General set 6 his task of arbitration. To obiain Zinc oxide

oveF
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Chemists | m §ehehelbehz calcinated zine carbonale. Stromeyer went the
same wa {6 his surprse, discovered that the resultaht compound
was yell w W iie Zine 6xide had to be white.

Hérmanp explained the colour by the presence of ifon in the €ofi-
pound. Rolow insisted that it was arsénic. Stromeyer carried eu‘tt e ¢ofi-
ie ¢ anallysis of heiﬁne carbonake a diseevefed a hew metal, whieh

00Kked VEFy mu¢ 1Ag, bteeu gasily be se QP& ffe
tmeans 6f Mﬂ oh suﬁ The seieﬂmt nyam y this
stfessmg its Felal aa ) zme ff m ancient times ¢ meam
%ﬂg Ah Aaa& {, the WOFd oFig maf FBPﬂ a P eme an,
3 who Was sal et 8 mst {6 have GUH a ZIAG. F% te
etea at ﬁ gave a E 8h tinge 16 66 BQP uH@%ﬂ&HH

AdMuS m)rth & % WHO Rad oVBrcome ¢ r@@a
at ean the FoH ae 36%& FOURG Whie tase-
veﬂ gai 61 v 6F THORS grew Up 3

tn 1818 §tfemegef ubh&hedl his p apef W[th a detailed deseﬂptleﬁ of
the new metal s60n after, several claimants to priokity 1n the disco-
very turned Up. The first was Rolow we have mentioned, but his claims
ﬁ' % f@j&ﬁ&d as uﬂfeuﬂded A little later than Stromeyer and indepen-
eAk he German chemjst Kersien found the hew metal in the
me es e §1 8 1a an suggested that it sneuld be named melinumn (yel-
ewr % Z the eale ot s sui hide. Twa ther :SEiéﬂ ists,

eft O, a ssevefe traces ot t E emem: 6 & of them

Hsa uamuﬁﬁh arter t eaéi ;IM i§=
@ er% Hhi 04 ﬂ* te % %t %\ml ih honouF oF the well-Kngwn
Pﬁaﬁe avﬁl prok ISGOVEFEF GF UFaRiuM, ﬁlhrze@ ium
ﬁ H&aﬂium E pmb *s; gréat sarvices 1o selence AoIwi
IS Name Was not fated 1 be gIVen 10 a chemical slement and éa miu
Fefained cadmium,
The pure metal is rather heavy (heavier than iron) and soft. it bent,
a rod of cadmium emits a crackll ﬂg solind caused by deformation of its
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crystals. The same ﬁy is observed in fm (the “cry of fi*).

its rela&wel low g oiat (321°C) allews tor ?ﬂ extea&wea ph
gation of cad mium as a COMpoReAL 1A iaw melting ? g& P?
Wood's alley (12.5 per cent ef eadmlum ) was deve ep § fa
1860 by not a very well-known British enginesr, Weed. This i gef gps
the reason Why Ris metal i§ eften asemi ) the famaus AmeFric
sieist, Wood. But the iatter ha&avefy reliable ¢ aibl he was hemsyeafs
after the alley was manuf etufe &a melking a loys are u ?d as solders
and as the mategial for de lcate aﬂ tricate Gastin swe as 1 auto-
fatic fire-warning systems apd 335 :{6- HLE

Cadmium allegs have gge aatn mtie? Iﬁﬁiﬁd’ﬂﬁiﬂ Q h alle
99 per cent of 6a miuma Ae per Gent oF Aickel I6 1ised IA
the autammh alreraft and marine en m%sﬁ Bearings ma ﬁ
Pmum & are somstimes goate m 1 te F@t%u
E g af | action 6F BFgamic Aok ame in 1uBFcanks, OA

OfReF han kUM 6 atm 53 8 1& roeckon frem atme-
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FOGRSS 1§ sa Higd aut eﬂ 5 atm e ea e
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o ala l%ier of eadmium 66ﬂi&ihi?§ i 000 atoms of cadmium, the steel part
is imfune te LX brittlement, since during the process of
g{ggltfeplatmg titanium manages to absorb all the hydrogen from the
An important landmark in the history of filamentary crystals is as-
sociated with cadmiumm. it was noticed as'early as the Second Word War
that sometimes electronic equipment went out of servnee for Ao a‘g?afent
Feason. It was foun thfat the troulble was eaused Xmmu&e (1-2 mierons
ia etef Grystals of tip of eadmiu t at sometimes grew on the sur-
aee ot steél fp Hs eeaie Wlt one of these metals.
To sué eem bat the filamentary crystals, o “cat whiskers® as
the harmtul “growth" A to be known, it was essential first to
siudy them ﬂ se e whis ers" bacame {he objest of AUMEFOUS Stu-
les aﬂd see it was. fo fea.hi ev eeud hasasiivef Immg) that
&E&ﬁﬁ%’d exeepueg e ase io th eamﬁ% stren th
FBU. ht beu.ta i change he attittde 1o 1 e w i§-
%F& aa §60 vs me gf wn them were deve e d and
euad axt yuse &ee §1 eet eﬂ &i-
HY& se Run eemem& a MpOURAUS, Rave Baeh fﬁWﬁ
hg 1abarakories 6 maay Esaulﬁvrﬁ%&1 ut the mest 1mfe tank 6 ng
g&e@tm 4G cadmium ones that were the first to attract the interest 6
Milliens of kﬂefﬁetfes of copper wiring entangle our cities: owing to
this “cobweb” trolleybuses aﬂgbtefam.s a% fuﬂﬁh%g through the §{i‘%et§
m all dlfeetiaﬂs; Meaﬂwln.hie thelF GUFrenk eelleetefs are mercilessly gal-
1ﬁ th eeaﬁgﬁgg'wmﬂ amg it 16 weaF aut fast. This is where cadmium

itiens of this element (abeut one per cen
eeﬁsi erably increase the str—eﬂgtﬁ aﬂa E&ﬁ&s of the eappﬁef whnp

havmg ractically no adverse effect
———— ORIt lactric p es. Wiriag from
eeppef With cadmium serves for ma-
5{ gars without rep laﬁeﬂ}nﬁﬂi evgﬂ
ﬂ he b 6roug

Usiest transpoFt
Madem techrol i§ ifE6nEsI-
vable wnthaut stora eells The: are

eﬁ&ﬂii& n § a& §|11| ma-
ikl
gdﬁ Qaf ng ﬁl

— | B s s
' ‘ Flge =18 [Fst aﬁ the, aa aqtiea a!

Fage ees i§ s *
eaunl J {he stars mt ess
§imple devices §ap.&t§tm %} 8léé-

Fodes Immersed IA an slaGtrolykic S6-
Uton aceimuiaie 8l 86 He BHQF%y
{Fanstorm it 1At0 6 emna 8nekgy & d
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then back into eleetﬁeity as fe ired. Niekel cad iu ll are, ameng
the mest exiemsively Used, % mteaeggwe plate, 1. €.
eeetf R, 1s an ifen %Hd illed with s86R ge-cal v%mmﬁ 8 asitivel
ates afe coateq with BLE exnde eet o te i5 saustie
fsetm uch e? Is are disti “ﬁ 8a By exeel eaﬁ pef afmaae@ reat
feliability and [ong life, and they take enly mmutas Eharge.
Doctoks have feuﬂd an even mere iA rces;tm uise for the m ei.«ead_
mium cell. Fittea inie a pacemaker and IAtrody mt%the & est e a
heart patient, t isﬂ“atufe pewe station § mhe& it 8ne
gell cappot work |naetinktel iL as te 8 fem tHm tati F
Does this meaﬂt att 8 aiet a&Ie 1e epei ting {a
avery time this h te 8 dene eﬁaﬁ aa& a t 8 cell going {h
ﬁﬁ’“ eeaee& ste we@g 159661 gﬂ%a e e et F an RBUF aA
evsw e,ul&aa § 6 8 RaVi f?‘a ggssﬂ Fom thelr owA
8x eue%@ t e advap.ta@%a BF |
ecenllly cademiu %gaa te be used Bﬂnsh Griminalists: surfaces
ggsged With exire {Aa cadmium pewder« raveal Vary clear finger-
ints
Cadmiumm compoynds are the principal 66 aae:nl in thew taa eell
whieh is s6met p?a ﬁ%ea taaﬂar%g} ?etmsr.%u efee (emf). 1t ¢on-
sists 6f aﬂ ama Ea ela Tuml cadmium su a GyStal &%ﬁ an aque-
ous selution oF this salt. At rFobm temaemm 8 8M afaeteiﬁ&nes
flugtuate w ihm a Very ﬂamw .ran 8
’fhe mi YY) this Gentu aﬁked bg I#ﬂ Eeeedenl scientifie
and technologi r&s&-te t UMM 6 h was the narpes-
sm ot theene eatam Tas uet 8 aﬂ astic. are €6 tam
teatenll) AUG eusf at aa the mIRGs 6 eﬂ u&e& ut‘aS t% mate:

fia que rhli%%ir ium Was 6hié 6 SW metals that was
El Ht ts 8 ﬂ\l@ gar Feactors,

apw

hat 1st e re e of this metal Ia {h eatemie mdustfy? A reactor &aﬁnet
operaie without contral Fods fe ulatm% weutma af y fore than
ah automabile can operate With uk its Brakes. To trigger oft the reaction



the rods are 5iawl¥ Faised, thefel&y enablin agthe neutroms 6 “rush about”
in the reactor. Bu 1f they “get ol of hand”, that Is, if the rate of the re-
action becomes {66 fast, the Fods aFe again 16Wered inte the active cofe
with the result that the Reutrons becomie locked up, as it were, and the
feaeuah is slowed dewa.

reactor alse has a massive safet? rod which is activaied in the
eveﬂtt g eeﬂmh Fﬁdl& fail ) eg e&ate: Bu What if the safety rod alse fa-
ﬂs? THhiS i§ exactly what %p % Fﬂeﬂeaah fat F%l& een e 1n €Ca-
lifrnia. Due te a fault 1n the eslgﬂ the safe {6 Ak into the
6tive 6oF aq I? chaln reackioh Pe out of cont emtmg g{ave
aﬂ eHe e Iacal pep ua&iah Bel@e ag to be u mﬂl evacuaied Trom
te ARGEFONS Lk uﬂtﬁ the nuclear “fire® was ut ut Fortunaiel g
ther Wefe o Victims, tfemeﬂ U ies Was HGUF and t efeﬂff F
1ts§ Was put out 6 GF GFaH 8. Had the t EG 8eh 1R Working
order, the neutroms weu have Besn pacitis m momeants,

The main demand made 6R the mate:mll fFGPﬂ whleh the control and
safety Fﬁd& are made is the ability to % S%fb AeUtrORS and cadmbum i§
e Mt s e 8 e s iy
5 measumg Mﬁﬁ ? a ffaeueﬂ of an ﬁeetré%yvat Yﬂ the fiFSJ

on th emiha. \eutFoRs 4

ears? the atamne efa Auclear fea. ta WGF

dﬂ time 6ad mium aedt amaﬁ matarials
for u.e gaF Feacto Lateu a ta we g K-Tzliﬁl eanﬁ Fole 16
ama an PRYSG Ve F

1§ com atami I% g
1S€8VEHRG more m&e aemm of ffi Mih. FOF Sxaﬁg
36 mmmaata i{iI%W Ukkam Flux % s it pess!
§{u 115 8R! Ukl § um Brmhty, an BiBFMIAG Ih%
Broporkieh 8 erm& HEUFBRS.
hiie the ﬁueleaf gewer mdustryz is something like an epicentre of

modern techmdlogy, the paint and varhish industry is Only a perifery.
And yet here t60 cadmiuth WOFkS as conscientioislly as in its responsible
abs 1n the ﬂueleaf reaetarrs; Cadmiumh 5ul hide was used as a mineral
igment even baek 1A the last centuky, &yqr&@p&em
fmt Lﬂ the eaw 1866s eaﬂta;% the felisﬁwmg ﬁam pala-yellow

¥ a mﬂg\ﬂdautfaT s‘ C{\iﬂtq%%s % sg ate ef %Z%m‘iﬁéﬁ“é Ji?g?i
FFQGI gtg}g ux&sa 1y sU fe aeﬂp %ueeeaef &nf ye Iéaawgls beeam mé%diy;
8 BF another met g‘ nﬂ?g F %Fm ta 8ht A gautk %
g i é??e%&%%&eﬁ%?% 18 Fa Lema i weaE 1% s a gae § and. ﬁ

BX R guzahd
Uliramacing, i veaasFL HHF@Q ,;% 80, calle éeam %auy sa :

666&’&%& a ouse B&lﬁi ﬁ as a

lum é\ia%?ﬁ B%%E “ ut lH@ Ve FOMIBIRS
EP 5 gt i&w@ useab i %r% In tb %g B ?E }watm@h K, a
FHRk IHF% g, 1is great re F&%&% It 15 likewise appli
pamtm B8R ERNIRaWa
iR later times cadmium sulphide continued to be valued as a paint, es-
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%iallly by railway carriage buliders
0 had ‘used it 6ﬂ their gaads for
years. That was to be ex lained no 6
mueh Dy that it has a me €overin
ower”.” but by iis % fesiStane
8 the “’badl mﬂueﬁee” of the lecemotive
smake Of late the relatively expensive
ge eadmium. sulphide has Beep repla-
cheaper pigments — cadmopone
and zme CAQmiH hthapaﬂe, the latter
of a greﬁy IVOFy €ol6uF.
admiufih sui hide 15 widely used in

LS, awm to its ability t6
give a dark Blue er gf EeFtaln &u? J.{hees

BFuet a% ?Gtégfﬂﬁls efa o %ﬂ%&
t e tﬂ&t {0 thi

am ih Wit enlum, it make a

Fﬁe glgmem it i tet § COMpoUnd {hat

ew {%E% 4 ? BE%N er FQQHM
i b
¢ 60Igur 8

admtu Ghts 2 : Faﬁgﬁ t F
? aing 8 W% Puﬂ@%, glaghéea an wmhe 6

The same salts of eadmium -
sulphide and selemde — are alse kaswa
fof {Reir semlea ducting al;sfegzemedg
Seientists sy that er-gt § 6fF €a
fium sulphi are destinéd to make af
iﬂQﬁGH%ﬂTt CORtFbULIOR ta theh davels
fment of ale tmam&ﬁ rzlue sar physics and
Bfé % m cularhy, as  amplifiars

it 1s likely that the cadmium sulphide
i to have iis say in the selution ot
the roblem of eaﬂvei& oh ef SGiﬁF inte
A P A
faett at fml1 88 At of the €o-

assal eﬂe emm ¢ Sup I put
b s

jilii iy
Fyévate al xa h Hﬂ@f

i R eimn & P8 it
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ef utlhzatleh of solar enefgg i§ more important to humanmity thap
amﬁ&em the energ atamne nuel us.* Solar cells have al-
read ﬂ)‘ designed ors aceships. The beacons on Kamchatka and the
e isl aﬁds AOW WOFk on solar energy, as well: two oF three months of
sunny weather enable the beacons to function for a whole year. Since the
smeoh cells mostly afpphed foF this Eurpme are Very expensive and make
the free energy of the Sun rat er dear, &h ysicists have pfogosed
a_ Aumber ef other and much cheaper Ongs. FOF example
United States seiar cells have been designed in the form ef fhm film
based on the sulphides of cadmiud and copper. Although they are not
ver_# efficient et specialists are cenfident they can be improved.
he reeeﬂ? L deney i§ t6 carry 6uk man tee mﬁeail experimenis Aot
in terrestrial efahe,m% utmgbpaee One of the ¢ amte A a seience-
tiction story Kaa&tamm Tsialkws (1857- 1935?
ays: ! H%fee IA ipaee We naye a ma %us possib i eaﬁy out all
inds, of motal WOFK, gf IFky . OF. H'[ years hgve
Bassed §in6 theﬂ aﬂ Eil%%%sfe uet gFeat §618PJti&'E’S 1ma ination Ras

gcome F%& Is indeed a URi ue ?dl F SEiSHEIﬂG

and techaica e&%rﬂlﬂ%ﬁﬂ& UE smee the 639& aee GFQIGH%
IS ABt Very IMpressive yet, the ?Htﬁ%ll panks” iﬂ Bxtra idll 8XpeFl=
méﬂi&ii% hﬁV% g VBF Ga%ﬁi selacted fram ﬁ m@st mte
mnu.m && 66 % ;9 0gram

F uckion o k OF sémi-

a H
6ond “a%e a%ﬂi I, 1&5 mg?? th@ n aﬁaﬁ FE{%%% sga mum
aﬁ% ap,& En S;% Av % E ulm Sia Fysta m§Iaiia
lg%%lg&tﬁ&tﬁ are pa ; ugaigl m t e w of the CMT ery

stal which 15 a séplé seiutna’yﬁ of Tﬁ\%tel undes ggaea v&% h aadl mefsu I

This s 3 semiconaucter mateﬂa. whie s 1 dlspeasa
etuPe a i a od 1Magers = msirume&&s e é%ﬂ%ﬁ% a

i I

8ology, as FB %EF%I %ﬁ IRGSHR maﬂ
etﬁe e Hg% ¢ Q’%&fﬂs% 16 ot it i ISFreSi @endm
owling at F? 68s mt élF density, its eem%a%rﬂltfs Ganp
; i ot s il i éf‘%% y o heie 1y ;%fwa ‘ 5?%
8g, te eut ut the {hm beund Pf Fffa £ and th e F%St
BW? F%l HQ 8 %F %NH}{( um 8 %SF
% 1§a es,ge & 11119 eaa seﬂ p%% g@
at Qﬂ g WBF &t 8he gFam 8k these QFX;& 8 §F§
That was why selemists set such great store by weng wm where
the components of the crystal have absoluiely nd “reasen” to compete
with each other: they cease io be 1jght or heavy. To creaie abselute “gra-
vitational quiet® on boeard the Saljbs during the hours the ecrystal Was
FOWing, E)he Flight Controh Centre saw to it that the station did not %grk
F {UFh 2BOuk, FROFeRtake itselt ?r switch on 1ts 6R-board eAgines.

Eaeemeﬁ themselves were ot allowed o do any physical exeicises on
the FuRRiRg track and the ergemetric bicyels.
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The scientists’ effor Mﬁbfaugih k §ood resuls: as the r»ehgnma analysis
efthesam gs retur {6 eark sshawa the er? she tained in sgaee
are |arge eneu.% eb Egua structire. § ave gen
used for industrial peeds H?lej een sent put o dazf as of Laperato-
Fig§ eraeare%s{g Neverifipdass, it (-iaa ﬁf staed tor suret at the
}}iﬂgﬁ l}f’ﬂ %glt far eh space-born Grystals will be 1A Bperaiion 1A Many

There are negative as eets iA the many-sided aet vity of eadgn {68,
Several earsa b ah empl eee the American health Service found that
there w a di eet £6nRee tweea e uﬂ? fFG cardig- vaseulaf
dlseases aﬂoh the €6 teﬂ Pﬂum mt atmosphere. His find m gs
wereh based ena Stu{] 6&1 BAm Hea emes I f eH

them = Chical B QF ia ah lis = { S
cadmilm COREERE was ueh hig ef anl m efeste tee ities studie
aa §6 Was meriality em gak 1§sa§

Once the enemy is spotted, it has {6 eeem atted. T‘g@ first experi-
fenis caFried out by th Ameﬂean. scienlisis wor m pFOJj eet were
mteﬂdedl t6 clear t ewate ot aﬁe/iésglssmgi a mm ml aﬂ mef-
3% S gur & Was ta 8 §BFV aem awer piek-
f the experiMenites be ause af heir ability {6 ?E@) fa man

fast, But s %?ee 7o F%&u sf ave beeﬂ Fe eﬁe ye& it 1§ eH uture t6
§ aw hew affastive lower meth g

While doctors and biplogists are tr mg ta eterming it cadmiufm is har-
mful to heaih.aﬂd seeking ways of WeHﬂ iis conkent In the enviren-
Ment, technolopsis aF gg Fi aae ort 10 mefea&@ it§ pro uehﬁ . Just
eempare; mt §666 the lag eatug eﬁiy 166 taa& of ea mlum
WQF Broduced annually; at the end 6F ¢
gna isteeu t ﬁswasuea around 700 tops; an 1 1t .reaehed

? RS (this IS WHaR cadmium 6ame {6 efegaf &3&§IF&E&@E& ma:
feral QF the FB § 6F Ruclear ,rsaa&rss
in Rature cadmium js scarce apd f t ok ugdely dnsp%rsed iEs aﬂqtem
in th eafths GFUSk 15 1MMmeasu gay,, eF 1um,
scan é %ngaa.mum, 8F GesILm. F eseﬂten&e E
c6nsidered 1a be BR8 eE egsm@&teem@m@ 3 Feat%H Ee @a
U, Cadmium-ConAIRRG MIRGKIS are Vary faw, ap. m gtten &
Fﬂb‘tamgé pres Hs? é%@ luflee ’ HHH @a%‘k%e%g%% lﬁmﬁ %tma%a' yaij
have doumbe s e i

ave Y HBHE% iﬁ QQSHE Make 1t any 18



ASSOEIATED
WITH THE LAND

OF WONDERS
(INDIUM)

Napoleon is prepared to loosen his
purse-siriRgs.— But fortune held.— How much is
a pencil?— A troublesome element.— Radioactivi-

iy ne laﬂger concealed.— Strictly a trace ele-
ment.— A find in Arizona.— Puneturing the mist
over the British Isles.— The fire brigade can
8 {6 sleep.— Physicists are baffled.— in an
URderWATRE mgdam Bearings must be protect-
gd.— A few words on dental fillings.— A metal
blahkea& Green gold.— Measuring a meutron
flux.— A pure 1m?uﬁiy A wonderful
crystal.— Born of dust— Has a foot-
ball anything to do with it?—
Always a weleome guest.

mdi 8, the deep blue dye bfaugm from the fabuleus iaﬂd of india,
gen hig hiy valued 1n Europe from time immemorial. {n_purity
e ee GUF it eci d vie with the blue lines of the seiar eetrum Gwnefs
6 t xt e mills Eet stint meney 16 Buy the “queen of e§“
\Agie eg Used aH oiF woollen c18th and biher texiles. tthe en
the 18th Gentur Wheﬂtﬁ i eareut@s from, Europe 16, ig ia an ef
§OUthBFA GouRtmes Were Blacked by the ans aaw, indigo and. &t ei
gve sg?s §60ds Bacame vew SfaF&% Wishing ?ewet B {f m@ﬂa
al Ug aF Uniferm, Na nh mm,ﬁsi% m a&f%agks aee%s
§a£ %fﬁ & {Imes) 16 BAe Who Weu fm a method 6F making {he
dye From a European Faw material,
The reasoh we began olF Story about indium with an ailusion
gea&a%dlge is that it was the celaur of fhis dye that gave element No. 49 its
in a small German town of Freibu :—g in 1863, Professer Reieh
and his assistant Richier w ?Fe Busy m thei F&ﬁsbefatex eﬂe day with a
%ee{mseame obsarvation & ZinG mine in the msuatams
Saxomy. Th %y weF 66king for the ee et tha um. 1566Vered fwa
yeas PFEV naym ¢ 6Re sample after anether, { aystlll failed
etect ¢ e ee g;eda 1h8! ? l@l?l m&m & §pecira. AR yet fortune
&wnth w that day and fip E g{t was fewaf e in ane
}F& they aw an 8xces Hght ot b eeﬂgm%
5 §m smem owh then. the shembnlsts fe ized the
§68 GE@ a fe ?emeﬂt wing 16 { eeg 8 68 eu; ef the ﬂew
glements spactral 1ine, it W&& givep the Rame iAdium,
The problem facing the iﬁléﬂiﬁ&t&i AW was to isolate the metal.
it was quite a whilg befa e ey could preduce twe ingots of metallic
indiua, each the size an ape e a pencil. The similarity with the



pencil was not ol X’ in ap Pgeafa.m;& indius turiheda out 1o Be an uA-
commonly soft metal — al i five fime safteft ah Iea and 20 times
softer than pure gold. OF the ten mme t g e § hakanass scale,
Pme are harder than indjum a?g 6 gz an& i , 1§ §6 ter» Th u@h}. indium
8aves a trace op gapef it wel § figieu %s; t6 wn aéh i 1u
encit as fo fuel a stove \gt mony: | ade 0y
aegseﬂaeesfggeed the samples of the new metal at 80 660 ar»& BF 70 de
Wheﬁ mdlum Made 153 first apgeafaﬂ in the woHd raabadiy suspected,

Bf&uﬁﬂlﬂly i it eeu ¢onfus RA RYRY:. But was at ts

ame s8 mue as jts disé VeF&E&W ftiobea es& rela

assumea that it w s sa Bival ﬁﬂt uﬂh%ﬁ%.% their cone u&%f at
e atomic weight of the new element wa§ Was alse &Freneous

!abihai Wwere SB; then tnere was RO place or mdlum In the Ber8 16
Mendeleyev suggested that indium was trivalent, that in_ ifs ﬁfepemes

it Was muc eles F te aluriRkUG aﬂ that its a mic weight was 1

That was epe of th e Many eases a eleyev made ﬂmpaftam
eerm&mm i he IEHCS g %wn 8 emems on t e B&S;l& eit fhe

emdue law eeve sequent 8x 1Fmed
% dele m ele ea ie walghte qél m et%%iiseha% 8A [IB@ Basis

eeu i a Elﬂaat was placed 1n
squaf@ NM g tht he eemaa

Natural ind lum. e A st t\g 1satep wit m @ 113 and
ii5 thepm o 6 B até a%a?hm gfaa H the former —
85 7 per cent. Up 16 the M eemuf 1sste & Were
hehevedl 16 be stable, But A 11951 i 1uﬁ Was §U feet
hea %alyb Which Gaused It gradual y ta s g i tm 5
efm

: X hiaf
pﬁfl&aéses eagamil&%tm@ Fate ok tf g

atu;a. at ipaium “ ne%a. I8 FAGOAH 8F §8 1ang.
IAGe te &nen&tgn %v% gbtal i\ng ,radieasﬂg
15618p I E e e With the [ongest peried 8
fa lB&Q % e@a (IAdilm- &4

Like many._other metals, m mm foun FPF&&&E&QJI agphe?tiah for

long time. Thefe afe gae Feasons {6 xp al fa % ? SEaFee
%ﬂ eemem mt 8 sarth sems lt 1sgemaw emﬁan Oth place amoeng
feeléi’ﬂelﬂﬂt& nt ename 1able), But alaag seatte a.wi %pfae-
tically Eatu. y 066 UFFiR n rals. 10 Which 1t wau mala
BF enee Lemam oMponeMs. At bast it 1s an yat 8lg ea& agieeia
ted WIth t ase ot ar metals, 1A amounis Aot Aigher tham 0
gent. T e ult iAvelved . in 1§e ating Such mm 8 GuUanRiiRS From
the eres 1§ eﬂy tee 8as ta Hma ﬂe

But the properties of ind 1u ﬂ? w & th&y AE% 1t eau.hd Aok be
igRored %wefkefs in the 86 «a%y a 4 3R Ameriea
en Ineer, Who trave e Il over the Unite at@s 1A seafch 6

Adiym- eemahmf&% eEes lseeve 6BRGeRkraIONS of t is trace element
m the sand dup ArizoRa. Tri&, the GORGBAWAIORS Ware ROk Very
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high, but still they were higher than in other FFlaees and soon & factory
foF the produciion of idillm was commissioned {here.

One of the first uses of indium was in high-quality mirrors for teles-
eages searchilights, reflectors and other such equipment. This is dye to the
fact that ordinary mirror glass reflects different colours differently.
?ifqlfnifegalgetaﬂs that clothes, for iRstance, do not 1ook the same in a MirroF
i ity.

’fme:,% woman sitting in front of a trellis will Aot Aotice the difference,
but for many instrumenis colour falsification i1 simply imadmissible.
This shoricoming is tmaleal of most mirrors, includipg silvér, tin and mer-
Elpy-bismuth ones. Thdiumm, meanwile, 1 AGE 6Aly an extremely good
reflector but is alse abseluéehy “objective” with regard to all the &olours
of the rainpew — from red 16 purple. tAdium MIFFOrS in telascopes pre-
vent any distortions in astronomical oBservations. _ _

Unlike silver, indiug does Aot tarhish iA the air and retains a high
reflection factor. tt will be recalled that indium played an Important part
1A pr t%tm% L%nd@a from massive German air raids during the last

?F WwaF. 1p their chase of the aif %F&h&, th,? searchiights of the aif

eeﬂe?, 8 \tl . With 1RdiuM MiFFors, east K& puRetured the {hick
mist 6ften blankeking the Fmi sies. mﬁe the melting point of {ne
me@tgi Father low (156°C), the searchlight MmIFFOrs Were iR constant
ge of 666 m%b ut aﬂg ?fmgt eﬂrm F 6F German planes brought
Hggf \ dthe Htsh War Ofties Willingly spent all the meney that was

1t must be sajd that a Jow melting point is sometimes an advantage and
Aot a drawback. AR alloy of indium, bismuth, lead, tin and cadmium
melts at 46.8°C, owing t6 Which it is a good automatic eut-ouwfotecting
|MpoFiant Luﬂehoﬂs hd fachine parts from overheatil allo?' 0
iAdium with gallium and tin remains iiguld even at room femperature,
its melting poipt being 10.6°C. Fuses made from indium alloys are widely
employed in fire-alaFm sysiems.
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Interesting ex eﬂmems invelving indium's low melting peint were
gariied ut in Ca adta:. Whilestud partiicies of this metal ip an electro-
me microscope, the Canadian ien&ts dlBGGVBFedl that whea the 5ize
? a parficle was lgss than a ceft m value its melting mpemt ropped
Av ar:tm&lles ﬁet larger than 30 angstrom weu.ld It at a little abeve
6 Ad feg of mare than a huad de Fee:s from 156 to 40°C) matu-
gr fascinates scienbists. Even fod eF gues With 1ts asionishing
URk 6f IAformation Gannok exp ag & Rature of this éﬂGmEHGH
Bef it 15 56 pecause ifs thes yg eti%g 8§ 1§ true eay
fatte fe nsiderable mass and { ap iah aysieists studie
meopatic™ deses of the metal = ealy a few theusdna atems.

One of the valuable properties 6f indiurm 19| its resistance e the action
of caustic alkalis and sea watef Co ggef ays with 3 small addjtien
of mdlum aequire the same characipnsiic. A ship's sheathing made from
such an alley remains unaffected by sea watef for a4 leng time.

Bearm@s in aircraft engines operaie m Figorous 66ﬂdlliil0rﬂ& the shaft
fakes several thousand revelutions i BAe MiRLe earti%%%ugithe metal
and lowering its resistance 1o the aeuea of the fubﬂea feteet
the bearings from wear seleﬂtists a.ve m,s ath m eeakm efll ilim
SiAce 1is atoms, apart Trom maki at a eP oh the sup aee of
the bearing, alse penetraie mte 8 mat oig

y the ubmam aa ife 6

alley. This metal eam&t 8 af 86t8
the beam@& I§ exte 1ve {ifes,
indium 15 im BFtaﬂTx i denti try. 1ndium alleys ( wnth silver, tin,
copper and Zine), Ghar e;h‘%m y great s eag and GoFrasI0 fesis
tance, make excellent fillings, The Fole 6F idium 1A thes a 15
Eghfd? lgge to the MIARIMUM shﬂn age of the metal when the 11 ing
Aireraft desi%aers have maagy 1ises fani the sine-indium alley —
a COFFOSIOR-FesiStant coating for Siesl ra ep& Avefyf IA 1ayer 6f an
alley of tin with mdium oxide Fe il iects the Wiri dshields.
Under this “blanket” the glass dees Aet fF eze aa remains clear frem
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ice. tndius alloys are alse apphed in glass and glass-to-mefall seals
(e. @ 1A vacuum engineefia

Some indium allo;s are Very beautiful, hence their application in
ewelr¥ An alloy of Sper cent of grld 20 per cent of silver and 5 per
eem 0 mdium 1s called green gﬂo he Amencm flrm Studebaker has
replaced chromium wtth indium in the p atm% op the ex parts of
automebiks, thereby copsiderably extendin heir service life,

in ajomic reactors indium foil 1s used to measurre the intensity of the
flux of thermall neutroms and its energy: colliding with the nuclei of
stable isotopes of mdlum the peutrons transform them into radioactive
ones, giwgsg Fise 16 electron fadlaftlah its energy and intensity correspond-
ing to those of the neutrom flux.

ut the most importank application of indium s in the semiconductor

industr mylmdium of high purity 1s indispensable in germamuml rectiflers

and afiplifiers where mdlum IS an “[mpukity” securing hole coﬁdueticﬁ
i gefmamuml The metal tsed for this pu itself contains pfaetlea Y
8 IMPUKieS, oF iis um Is exaﬁ@ssech" ase ut 1t, By “Six pines”
09.9969 per eeﬂtl e {Rdtum 66 sul hide selenide,
anti @m e and ph are i e gemle A uetaf material§
Used iR the dsegﬂ he antimonige of
i lum 1§ the Bask m Fare eeta%& eapa. ie oF “seeing” shightly

Warmea ebjects in daf Aess.
indium is one of the few chemical elements which have been “sent
eﬂ a mlssmﬂ“ to outer space apd destined to_ usher a _new stage in the
dustfg of HB% rgamic Matedals. th an Interview i6 a TASS ¢orrespon-
dent A6t long efafe the §av1e{ Americam amt flight under the s
AW gpm am i i ? Grew ca tahas Alexei Leonov and Thomas
ff6rd spoke oA %he §1§ﬂi icance of the experimenis that were te be
eamedl out 6p beard the ship ja sfblt
ameul lary 1A {he me tm@ ef matals

growing stals. of varlou
SL% &%%% l\i@% a% Blﬂ t& %

aUt™, said Alexak aeae,w tﬁ

Tbt amm n%w mats
5, é% g sfmea duckor 8Aes.
ovigt and AMEHCAR. §,pasen%

fwetakm ace It is pessinle
0 &Féa

$6 COMpORYNS that canmok B8
i&% ﬂearﬁaiand? 8
&n,  [efractory materials...” The Ameriean
@y  astronauts on board the b sta-
tion, noted Stafford, condu@ expe
FIMEniS On Browing crg of an
timonide of “Indium a dl succeeded
1A ebtammg a Crystal that was the
Fumt and strongest of all ever grown
n terrestrial conditions,
Later, between 1978 and 1980,
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Rew experiments invelvin mdlum aﬂd its compounds were carried
8ut by the crew af the kb6 station.

Ex ﬂment& with 1ad lum 6DMPOURAGS ee mue@ Bﬂ ea In, as well
Net lo ge it was dlsﬁeverw at un oF t F?

Mosp eres ﬂumamdee {Rdiur 6 1tse sta ine att e ewm@ te
wmeh its elestric conduciivie jum oRe Pﬂl ) tim@s
af te ) FG uction_6F indium nat eea la

st a ew ezen te sayeaf This most val ) %i s gencrally

tam asa ., ucék In the Processing oF zIAG, I8 ee B@F an
tm OFS. §enemmst BFfha emaes&&ﬁe u.h»hie ste
an mtefestm fet e %dulen i§ mekal: It 15 btam Fem déist

f mm&&m@ ev? ﬂee t % i GBF ing 6U st

LlHie acid s flushed t feul ust GORkALRAL Lﬁl P ‘h % ﬁ
eﬂ a aﬂg gyele 8 ee plex transtormakions as 8f Which ne
pum fetal 5 extracted.

The interest A indium is ?mwm@ all the time, as morg and more is
learned about this metal. A few years ag %?S physicists folnd that the
sea%eatgf its Aucleus Fresem les a football with a bana along ihe

ven though indjum 15 a metal rarely eecUrHRg iR RatukR, we éan
state for sure that its role in industry Will grow V8ar by year.



— ONEE iN
SCHTALHAUSEN
MONASTERY
(ANTIMONY)

A vain dream.— The tricks of a
Cunhing monk.— Version over versieh.— I the
service of cosmetics.— A ancient Babylonia.—

“The Triamphal Car 6f Antimeny."— A sheﬁa of
celestial bodies.— Deceptive appearahee.— The
wolf SﬂaRS its teeth.— No antimeny spots 6n the
Sun.— A discovery in Kirghizia.— Net difficult
but betherseme.— Traalling impuriies.— Stan-

dard of purity.— Predispesed to filling out.—
Seme shrapﬁm inte the bargain.— Babbitis have
fot been forgetien.— Studying a bullet trace.—
A fire-resistant curiain.— A fire-werk
display.— Bacteria at wérk.

an g %ﬂl&% aﬂg%ﬂh&%&a {Qi lh gg sianes W ? tioh 8 aw i %

Service § re the mest de igjaaé%] Bgeeapie n eu%
se«ﬂ. they s%%uﬁ” %md # ?ane%h {hel tﬁ'f;aw } % examé‘% ?y

ks if the ust foF wea 8 Was
mee e? aven 8ne e a&te wémeh {%s E aa@b ?j
SFUSh8

The gearch fe he "p,mle eﬂ\ef& gsne ) ed medieval Eulm&& like

welre Aot u@ﬂ uehwt E% dr‘é% in an eute
ldl§ we m i F eﬁ&n SUspicia §§ anee@ Wer %81@19%
mixe m MeF @ ¢ Mirdculous §ene Farmatm Feam 4s

Givmg u? the thought of saving his soul for a time, Father Leonardus,
this dea Sehtalhauwh Mena ery, Wholly commitied hlPﬂS&ﬁ {he
seafe E%E acipe f Hhe ﬁl@sepherrs; stane‘% %l umb{ie

ad iriea out dozens of meth t suee
mﬁegé phmngir-auaa W\&U mnxt eash %?tﬁ ahemie fAed
eatefday wn ashes of A é ie ?t BF wni 1ts Mastar as a
ésaﬂ {8 F§ue ea Ures aa add 2 doubls guankity of earth from
be eathlte I£8,.. ﬁ@tm 1emmeag ch, A6 thought, wauld
dmnte F%WE Y{Hix 8 ashes with the.earth and
g % 8 6t Ee§§saua frﬁam akions, Warmed Up the Mixiure aad
ack patient Wam it a eea aa EE?BS M 1Ate ap. 8 arlal
tfa §pare & §UBSIaNGR: that was il RFS S5i6A ud
eeerg tas me eading ﬁgeeia.nsts Ut UREGF uaa.he the avil
musi ave BeBA §emew 8(8 Heard g F}GB& 1%@ mixture
he¢ iR g heaty ?l aich with a metallic fustre ey with yet
anei u%e { e mam 8 gaat FeWw ouUt the Frutt of Ais [abeuks’in
the baek e the monastery yar
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Days gassed Strolling up and down the yard during a break between hlg
J6RIITIC experiments apd pra e&s aﬂe agf Fathef eeﬂaidl ﬂetiee
at some monasiery pigs were licking the substa ee fewq
Way With ebvneus relish. And he immed ){ ecalled that m genera
¢ pigs were looking much mefe content aeg/

urely this stone must be edible,” ﬂuessed the cunning cleric. “If 1
R Ifeed a little of it to my maﬂlks | ettef aﬁ eveﬂ without the
i eap ers stonel” Why put off a g WOFk? §' he ran back {0
his cell and %ulekiy feparw apother elpl of his dish. The very next
OFRIRg man ks had porridge wn the weadefful Aing,
ut dam that dev Of course, fie was ﬂet asleep: the Aext morning all
eﬁg died a horiible death. Only then did LeoRaraus realize what sin
ad commitied and vewed aevef to conduct an ,;& chemical expeﬂ
Ei? ts. As for nis ill-fated “stone®, he called it awimepimm (M6Ak-

Ims is 6ne version explaining the origin of the name antimony. We
shall ﬂat uafamlhee that the tale is authentic: the respomsibility Tor it
Slswslgeft e popular eztfeeh Wwriter Jareslaw Hasek, who tells ‘about it
Aeeefdm to anathef vefsnen his aam@ Whigh, matte% ef fagt,

i suwwmg A man ginal 5

ammwas)s la f% %e@%\gm oh a eit snﬂfﬂbz nﬂﬁ

s an? X OMans wn\ Juplier). GHo th su5

erystals 6f the min r@l a;m oRite rea y

H as eﬁ ehemnst 18ve that aqgm%r} m 1§ we

g WaBGRys, eaem §ee usien, w 1ustrates the Hma y

meeeés%t B66UF alBRe 1A Rature but is always asgesmte wnt e&s
There are 6ther versions, (0. At any rate antimony is the Rame used

Hgfthe famous ARtoiRe Lavoisier wh% %eire isyis eli aewaeﬂ
ical elements. The Russian nRame for aatimaay i§ SurMda WHIGR £6M8s
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from the Turldish Surhee meanin rubbmgker darkemrm@ of e ebrows
In ear fy Russia the word supmil (to daFken) was used even in the
case of other diestuffs, At first surma referred to the purple-black
antimony trisulphide and subseque to element No. 51, As for the
Latm fef antimon% . stiioans, 1t 18 judgéd to have derived either from the

Greek st describin the AatuF; |l er stalline mineral oF from ssimmi
the name of reek women uséd for cosmetic ur 0568,

The hlstory ef aﬁumaﬂy dates back to heary amngﬁ1 h the ancient
kingdoms of the Orient (¢. g, Babylonia) it was the maierial from which
vases, goblets and other articles Were made.

The first book %}Iiﬂ@ a detaﬂed deseﬁbﬂﬁh of the propefties of
antimony was Thee umx al Cal- 0 ubhshedl m 1604, aﬂd
1ts authali Basil Valentine, is me uaﬂedl E : Risto ifi of chesmisify

EH’ﬂaﬂ Beﬂedletiﬂe meﬂk 1t has net beeh pessibe {6 estal&hsh me

efsah who we t at ﬂame, ut it g) % y last century
that he Ists ef aﬂg Fg eﬁf er of St. B ﬂe iet ha ﬂevef
ielu ed a asn GCOFdinG 16 one sau OWRVeF, a
ﬂ med Basn we m fuﬁ 6&&%5? in the i5th G%HM%’ was
ama% ? ﬁy g} Versed in ale em ome of hi aﬂu GH ts
were fou datef gath 1A a ex th gold 9 er, But he can
Be identitie wﬁhfleaut oF of e e M t f
Veeiept a§ 6aFHRGt the 66 eu&iea GFitica §tu eﬁa ﬂu
tine’s BOOKS, 4660 ﬁ% %w ie ﬁf wm% y dn fefea
people an@ Rt eariier { g §886H al th EeAtuFy,

it was noticed even in medieval times that aﬂumaﬂy was a difficult
metal to_forge compared to the “classic” metals ana s6 it was isolated,
alon w1th zme BISMUEh aRd arsenic, 1Ato a separaie group of !Ralf-
ﬂTetas here were alse othar fe?seas for such trediment of {hese

afnents: aceording o the st of 1611& ¥, evefy metal was associated
iA 6AG way OF ARother a 68 S Were éreated
feveﬂ —asl gyen planats In t eheave

%ﬁrteg ohe of the ma BF PoStu:
ates ot emy {6 M6 anl 5evea
metals and sev a

6A8 §iage pe
i %QE?% ke o i i
? i eeun&m t was ha that 8Rly
) FB eua mea {F heaﬁm a
L%@E}ﬁ asgef dﬂt was fs 858 &gte
was aap. 6 gger was
eﬁu.s; an affl 1{ {0 ais; ereu FrespondrRa to the
F?% 6%% tin em 9 i&d Jupiter an Saturn. No Foom was
aft for any BfHer matal,
While jn the case af lead and bismuth such discrimination was

eleaﬂ hjust, antimony with its peculiar physical and chesmicall proper-
t[es i had no Fright to eorﬁglanh about being included among the

Judge fef yourself. Although the main medifieation of antlm@h
erysta ine GF gfe Antimoay — 1s a typical gr%'mw hite metal
bluish tinge, which is the deeper the fﬁGP& 1mP g3 It contains 1t ere
are alse Three amorHphoUS fnedlﬁeatiefns yellow, black and explosive
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antimeny), it i firstly, exe%dn bgmle anaﬁ asily pewede
§866Rd, 4 Much POBFEF 66A uetaE% gat ah eity ih € lgﬂi&ﬂ
Feactions, {60, s behaweuu such that it 1s 1 passn eta give a Aite
aﬂswer 6 the uesuea w het ef 1t is a meta er~ A6t

As if in revenge for the unwillingness of oth %F Matals {0 aceept it in
their famn molte ﬂaﬂtimaay dl§§6 vee alwost all of them. This pro efty
was know evea in old times ag aw SUWlVl %ae RHMic bo6 s
aﬂtnma Ry and iis eempeua are epiet% as a welt with an epeﬂ Mouth.

he freatise Rund Fral mlhs;t U
5hed in 1618 h s{ur»e ﬁhGWl ?(l 951 BvBl V@ xgef
m he ae gro ml e king, alve n ? wa&a Foaching

a eat fea mae the palace oA { % eﬁne%s
at wasasrgbaqn 8pt st aa e m&mﬁ ef Urkki ?ea oF g8
the kif fam 1mpuml %/GF and eep% ?ase i amt
{he wolf), the Rakive su aaénm A 8 gold was thelted wii

su ahd g6 me wit

antIMOR fwe; an eeé 8F forme %
ﬂ?“%‘g;wa% aee m uﬂeeml

aﬁumf% P’é BV8 au %8 A . gF i sa i Bupeaglalgags'
la%aa EI! FOGRSS Was p{:a@tﬁseé up et %ﬁ% %

The conient of antimony in the earth’s crust is eﬂly 5+ 10° per eent,
it is a component 6f About 6ne hundied minerals, the most wade%fead
of whieh i5 the mmefal aﬂtlmaﬂnte oF stibite, Which efaﬂtams; BVer £
eeﬂt aﬂtli’ﬂﬁﬂ¥r and 1s the basic raw matE Fiis eomme
pFo u@&iaﬁ its other important minerals are emﬁsﬁe §eFvaniite aﬁd

valentinite.
in_several 63&%%3?1&[6’16& was found in meteoH HGF But e.t i
the Sun where the presece 6 many eiemeﬂts eea egtab 1shed

spectroscopical
Considerable de its of antimony-
contalntng Minerals BeeUF 1A ChIAa,
ﬁzeeh@slavalkhaa,, Balivia, Mexics,
ah, the Uﬁﬁted States aﬂP S6Mme
eaaeau RS, 1A Pre-reve UH&H&
gy ussna there Wefe no dissovered
Bposits of aéaat P&g,a Efes aﬂ 8&1% %i}gé
}61 FR% a%t GBRAtUFY, the couR
ported a me,st ausaﬂd tons ef
aﬂt maﬂ ﬁgﬂ%’h gviet
ea a@hs ie ah &F A-
BV m%a mﬁ &memw& i§

BhQV $igAs lﬂpllg&i)é J%FS hilﬂ
a i Pﬁagu E ;E% St H@ﬁ i
was UE € AUiNBFites

Eﬁé z % Wit HBH l@é
IFst. A geological SUFVEY, Waa CaFHle
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out, there twenty years later and alreadg in 1934 the trisulphide of
antimony began t6 be produced from the Kadamjay ores, and a year
later, thHe fifst bateh of . national metallllie anti ahy was produced.
By 1936 o in er ahtlmah was ﬂee ed.

The p t extracting aftimony, from an ok OF A eaﬂeeﬂmhe is
Aot tee mvelved reasied with iren, it s liberated from its sul hides and
thep reduced by carbop. There 1§ also a hydrometalurgs faeess
aﬂtlmaay I8 tra sformed into a solution and theh extm&edi eie trol z

Z But these gm&s&e& have a significant sharteamnm% the m
abt med1 Is ﬁar from pure, the content of jron, € P aksenic, su]p ur
and oth ef glements m it sefﬂgtlm&ﬁ Feaching 6 15 per eent.

Few Uyers can be %usfie wit ?h 4 pro hlﬁtt,, whielﬂ. means that
crude aﬂumeﬂ must 8 PUHF le Thus, it l§ met oRce more with
slibstances aetwe Feaetig\g W J its im 1 qultli&&. PRUF cOmbInGS With
1FoR, afseme i 11 efah y sodium ﬂ an p oF are ousted by
aﬂtlm Ry sulphide 15 ea ﬁe refining.

the process of ¢ eetr% ical ext?e&iaﬂ the eumm: assed through
dhe eeetml e ln a %Fge aet ﬁ the ato e aﬂtimen
epositing J em on the cathede where Ey ﬁg tqg?t he eu
fet 15 indifferent to the impuwiies and they are I&f 1A the bath,
. Refined ankimon 39 COAtAIAS nat more thaa 5 to 0.8 per cept of
impurities. But eve this cannot satisfy all eea&um&rr& For examﬁalm i
the semiconductor in u%w 96.966-p er—e@%& pure a oR Z{s ap 1e
8

§ueh pufity is obtained by zope melting (tRe crystal
amnmea mag Eeeem@ﬂ% mt %Bapf aﬁiseit i

£
M s L A
then another %Hgl §6 6R. When {he eaie&g § i %Fem tL\ ted

26A8 t emetl A the zone be ms fa soli q 1mpurrﬂ1@stm%
the Rext melied zene, e\fmg aw, aceo ﬁ Whi
1M pUFilies eamﬁ& ew& alli et 8F wn the base m teﬁ u.t must
Femain 1a the ﬁes heet GovarH i

iR WIRter eantam% gﬁa ts althou % guatef F tH %m

M?vm ¢ alen é %ehzeﬂee the melte Eeta

6ollact at GAE &h 8 Bar Which 15 cut e%st the éfgie

MORY _HWES%HEU“‘% Broduct, Is sent tat tee Faml
feelageaest elti %Eakes place 1{1 %ﬂ atmasp ere of an mm gas
Fgen) Which dess ne eseme 1Avelv m any reaction.
he metal 6 a&amed i a mu lii-stage Fwﬂ :eamm process will sausf
the most demanding eensy gx taw falr held 1A, Brus;seis iR 119
SUPEF-PUFR aﬁ IMORY produce ‘? éa? % \tegpa. WOFKS
was 5%6@& as the ba&t i the WeHd ana torfally dccepied as a

&eehg this grade of aptimony that is used as an alloying
add[tlaﬂ aa? 000001 per eeﬂt) ta ermamu.m,” one of the most im-
oFtal t el d@&du&iaf materials, lmgm%s its properties,

Ut it this aadition, eaF“amﬁ evea eae atam of copper. par thousand
atoms 6F antimony it will 6nly do harth te the metal. This is why anti-
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FoRy ga&ses through the lepgthy pr deseﬂbedl above pefore being
Sent {0 enterprises producing Semiconduciors. Some antimony Eom-
EGUH (e. 8. with gallium. and indium) are fhemselves exeeiiel?
emicoRdUCioRs, Man antimeRy- eam]ha,hﬂh semiconductor materia
were obtained in wel h&les;s&eess 6n beara the Seviet Saljl-b6 and the
American Skyaby space stations.
But the ameunk of a I?tlFﬂBlh that %e Ileme § muieﬂdueta i5 ﬂet
Lrge The metal i§ maﬁty used for thé making of alloys — abeut {we
e them in Georg ﬂeala. a 1m eftaﬂt i6t sfmur»g
metallurgist, wroke: i a eeft%m a eum 6 aﬂgﬂ?ﬂy is eliea wit
HA, it makes a metal from w % BFRtRES 15
magufaetuwd it 1§ the §Ame t%

out fype metal (an a fﬁ HBE ?51#% BHHHB% Hmp Bﬁﬂ
QIH@F fe % \l\ an lﬂ_li_%.ggr Q?IL H[E%ﬁmut
VelUume. 6 §8 ation 1g

wt%? % : ea&t&f o %&5
eaata i Puﬁa Mak B lHiH x QH § Qéi,
% % 8 ?@ %HMF%F aeez i\

Fm% u;a A ex A Eaaeé;u a 1§uég %ﬁ%% |1§;H i o
eaa&%&? % ﬂ%ﬁ ge em{?&pﬁg AR %w %mg §iigﬁ

1m@§
am e 4138 EXplaiAs | ggm& men
cas mg& Where @F@BFQ@% o % H@ %li § &sséntial.
Hard and 60FroSioR- ﬁ%&ﬁ&t&&&a eys ahd aﬂt MORY are used in
oF agid-resistant

ehﬁmﬁ%aeh sﬂgfgeteuﬁe% t&as aag&%ﬂ %ids 3 ag éhetheP aggressive
8 T S T g o A
Alsng with tin and eeﬂ% per, aﬁ& dpﬂ 3 y 1§ U edi bearing alleys (bab-

b e e&y@aﬁz@ggl@jﬁ@uﬁ }éﬁﬁe“

Eespeet &iF StFUGIUFS = Tx

gak hn apti neéieﬂ% Em&% Fiction 33 161eRt
SMOGh FURMIRG-iR, and 3 Al ﬁtaﬂeet gapm itioh 6 .fT
peF eeﬂie antimeRy 16 pig 1Fon Makes another fairly goea antifrictiona

Materia
Of late years antimony has been used in grime deteeueﬂ it appears
that a hull%t in fai y&&% an ed ﬂew m 1{ wake W Aeh e&%ams
mlemea quamh es e vaneus substan u m antimoeRy,
aﬂu pef ei eﬂt g fetm F eme other Suif-
faee eav ah mvm tﬁeee t mwsn %tet 8 Unai e{v
edem 561? %e Hﬁ it possible {6 5§et is tgae% i\ee to establish the
direction BF ¢ 8bs trajectory. St F ge& are ap-
plied 16 ine s ffaee URAeF 8Xa m e, then Kia into a ﬂueisaf
eaetef Sl jeete &% RBULFOR. fegutge 8 AlOMs
atoms 6 ﬂtlm%g i ue .s{i mg &ai 66{5 86oMme Fadleactive
isotopes, the rate of W %Ee aetw %adieatw {he CORtent GF &8F:
FaspORding lements 1 e§am9, S enam researchers io daier-



mine the tfageete # and distance of the bullet's flight, the characteristies
of the bullet itsel and the wea on from which it was fired.
Antimeny compounas find Wlde g{)ﬁpheaﬂaﬂs as well iA ulléanization
ef FubBRE: fef i dpfegmhia antimony trioxide) of fabrics used for
theatre Guk@InS, @eﬁ tarpatilin 6 make them fire-resistant: in
palpis ceating the § paﬂs aRd SlUpeF-structires of Ships:
antt 9 Y 66MHpOUAds afe a ed as a pigmegi {6 fmany pam&s use in
art Hah yellew™) 10 6eramits, 6RINAWArR aa gpal gass
We often held efe of the a%timaap eempau&%& iR 6UF hapds: mixed
wnth e paspham& it eeve; 8 sides of match boxes (that is why the
FBWH Seme sa ts 6 am ave % %aglre{‘ee Alegd
E&Qﬁ%’ﬂ?&d ﬂtimaﬁy BP@B ¢ 6ah als e pm uce a peautiful fir Wef
play it Hhe. aﬂti

efme ilﬁ gra ﬂ& Wi ?F ie‘%ngm §taz§% maée%s e“ﬁr é%gﬁ

the W FR imaﬂg, geﬁh X E@SN anti-
maﬂ ﬁ%\ ua&t %t tBuch 6f BR.DeiRg heated even
ve% 1g tf ﬂ& ma&y gray antimeny.
1seev 1ee emie PFOGRSSES CORNEE w1£h bacteria
as fe?nst fe
0s8its ewe

e §ewet URioh 1 18%4 Yei;s of stu ﬁﬂ{ime
that ﬁumaw eeu Fadual beeem& n ized al-
u 1@ d08s Rot %%% é {Rap a ditions E gfeee,ss
aee at evef a makes antimony. change iis

g iea eawau.H dea His? COPIC BXa éﬂa ioRs 6 sx1
ankimon feve that 1 Wﬁ% opulate 1{ sHe

Un ﬁ wal a6t Ha W%F% F8pol F ex& atioh. at W

ot all, 1t 3 g ﬂ eam F% FOGRss 8 ex& au@

ae{em i @L @E t 8h B8R Ehemasynt %&l&.
a& i§; Qﬂ Fﬂﬂ% QFm {8R 6 aF Qi aﬁl ) QFQthli% &u §I§H63§
ep eﬂa em,ml of GRBMOSYRMRSIS was first maﬁsﬁfve descri-
bed i 1 us ah §1@ﬂhi§t Vine Ut umi AOW
seleﬁee has e,wa e%? BUF eemems feleamla

s during Dacterial oxidation: Rifrogen, sl
A?\ﬁi Row a%tlmehy, a5 Boeh 2dded 16 e N

eRergy for ChemosyA-
Uk, 15%% and hydfeg%ﬂ



—— TWO BLUE
| STRANGERS
| (CESIUM)

Whims of history.— For truth's

sake.— The flame changes its eolour.— A syii-
phony of eolours.— The gead prince.— Visiting
cards.— A parced from Schwarzwali— Two blye

lines.— Sherlock Holmes will not be inter-
ested.— You smoke cesium.— The j gury award a
prize.— How to keep it?— Nok to be {6uched.—

Not all like light— A lonely electron.— A
bribe for a mechanisi.— For humdreds of miles

ahead.— Seeing through the night— On the

way to distant stars.— Swollen atoms.—
Today and (omorrow.

History is ehaas% it is seldom one 6ap gia F\l eselie mentie,aedl in ﬁs
est pages. In Chermistty 6Rly tase ‘nadividuals® are aeea tis
eneur "that were a e seme ow. 18 eut 0 tef compek
gea m a way. hot ig T&ium have a ﬂg i te a sE ee
i$t a | 8 Fﬁt v é@l& X em p&élu
gnlaﬁ idant” of ths ena i t %le i at Wﬁ& F§I dlssev eat
an eﬂy after that, 8a 8ur
Among the faftuﬂate 'BRes we fin eeslum. ah eiemeﬂ whnah erte
its pame in blue eﬁtefsi Lhe istor agtral 5. But for
tfuths sake it muhh sai hot 6 sm.m ut the sclentists
%.m 8h and Kire wmte this pame 1A llF sta e eeéaurr
ot the leiters in Which. it was wmtep. you Wil seen see that {nere
was a g00Q _reason for it being g
6 1850s Professer Bun&e oF Heidelberg Uﬁwerhsgﬁ&y was a{tfaeted
enomenon that sgemed IAsigh 8 POiRt 6 View

6 eg 68: sa% of metafs put m { 5%1;6 Faa 1ts ee BUk. 1t 1§
ra e that u fact was neti e eveﬂ 88 BURSeR, DUt It Wa
rm&tt 8came S8HO {eresied (A the BheRd %
eei ed {0 il y i, one a{ef ne, BF he h s 0 fem
substances 6ver the BUFReF and evew 1A me 6 a 1§

hap. z oW, te H

%ggg% e%e gﬁ%@%%?@i’m‘ : mme av%if%,la ifst, evely on
é it dld oo Uebeng o mff ee?e e ot eﬁ@ﬂ %?éh ;ﬁ i8 &,9? eﬁ
ma}@aﬁu% | oF 8RE, gave the Hame a gregmish Tinge, While calcilm

Was it poessible to use this phenomenon {0 determi
uiekh whﬁat eleme i .a s S{aiee LIHE%%F §t Jy eeﬁtam@% %E ee ’13
Si%i;iiy a real reveluton 1R 6 p% iea ubt, the idea

extremely attractive, but hal gmm e. As a fule, a si mﬂee



contains several compoRenis that can confuse the picture. When such
a “company" finds itself in the fire it produces a Whole symphony of
colours. Moreover, some of the colours, say, the bright yellow of
sedium will be much more iatensive than fhe rather INCGASPICUOUS
m ish pur iplish of potassium. One colour will mix with another, while
e tinis and tinges will be lost against the background of mere vivid
colours. 1n such Eircumstances Ao anallysis can be sufficiently accurate.
Did this mean that the idea had o be given up almest as soon
as it was conceived? 1n falF tales 1n he iguaﬂeﬂs there always

es Haee 6F a BVeFythi for the betier
g‘ 'é)ﬁeﬂ I§ BAS|iFe K FBF%m théa Pga

alse hap ?&h&dl at

Hﬁ}adselgg f werﬁntg Trgue:,, Prokesser ngfehhggfﬂ% wasﬂg #
air-ea we ﬁﬁaa\wn WBF § 1p1 ap ptics, ‘A a& lme Kifehs\
was s{u olids and figuids. te

peGtra 8 es
nsea ae,tt umeps am Ut its 5 es FUm, 1A

ofis &1 D @ggwm i L R

3 SPACIFoses ﬁ%@ wg Ee ij iae ﬁame as 1t W@f
te it em oReRk htle aFe fhe as sild

the pake %; AoW leﬂusta @aFa i Famt umef
aagmgt h SeVera enges H an be I¥§H§ ormed
Ao 4 DaRA GF AUMEHUS vemea meg IFferent €8

When Bunsen placed a crystal of table salt in the ﬁame Kifehh@,ﬁ
whe was lookipg inte the ﬁstfumem: §aw, twe bﬂgt ellow baﬂds
against a_black backgroumal doubt, 1i Visi m? card _of

soditim. Ofher sodium eem?au& were pla m the flame after
t at — sodilm carbonake, sa getfa,, sodium sUlphate — and. idvariably
gp%s{%%& yellow lines emerged In ohe and i e same region of fhe

Days, weeks and memhfs passed. Graduahy huﬂdfedts af substances
had passed through the flame, the gﬂsm an the spy-glasses. The
twe SCIentists beeame eewmeedl that ery element was afaeteﬂzed
{ its own spectral mes whie ﬁ eauidl always be detecied, just
like a criminah was eteet aby ef Hits. No _component’ of
a substanee- ehveﬂ if measuf in mii ihs parts of a Imm]igram
eould escapé the magie aye e the wes{fesse?

Bunsen and Kirchborf earefullfy studied all the known chemical ele-
memts and drew Up a gfeeﬁse spectral charactersitc for every one of them.

Their werk 51 Aified the birth of spectral analysis, an” entirely new
method, which ﬂat oaly indicated t e presepee of an element i a
substaﬂee but alse made it pessible to e?tablush the quantity of that
slement By the intensity of 1is spac F&l ines But tht was Aot il

One day, 1A 11366 Buﬂseﬂ Feeewe am& at hig aberatarz with
mine Lwateﬁ the fameus Seh waﬁ Prm@s The logal 88{6f§
aske im 16 eter-mme: ﬁs eam tion, 56 that {&%}’ could exp am
f Cupakive g %s; Ry Rot? UB&? 8vapeF ‘t 8 watef and
aced a dr the coAGent selutien in the flame. Looking
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hrough the spectroscope his trained eye immedi detected the
fmes% sadlum5 aatassu?m ealelum SHGXHUP& ah ?ﬁ%

But there were twe b ines he eeuld not laee Eould it be
sirontium? But strontivm sh Bﬂ Z e line. Bunsea kepk €omparin
t e spectrum with all the ta ui could fmd A6thiA

that leokead like it. Neither ea gant that a new

chemical eiemem \gﬁs isepve ’i ey gave n the name eesilim
(meam@ 1n Latin
Ths, €esium was the le[Sé ele ent whieh was Aot dlseeveredi ehemi

cally fike dozens of ifs elder “brothers” g g spatral anays‘s
% yeaf pssesb J 8 §p Gtt%%@% ap.eul { te scientific world
BiFt iaium, t

1um gallium._and samakium, ut
n as. eesnum that Went dewn mte istory as the fiFst-born 6 §§88IF&

ew years after it was di§88V hd light an
%eaégltneab,ie ?ﬂeldem it eenee ARG a . asa 63 “153?% A fsqb
isis 1A maay GOURIHRS, ﬁ Iy mte

almes 6 nspee oF . al pe& ?? a 8Ffmal ene tm% set
abouk sl m@p&l 56 heral foun entes ake a
cOMmplei e’ée i i§6 the mineral Wa aat

afther
was Buzzled By 6Ae 6l iu stance: RO ma toF vgz,%ape ummeq
ug 15 meafu 1S 8 am em gaﬂse the mm the {ofa
came {6 BR emm em §§m@ e; al eat
twew 4ye en Fem una SWel wa&
6 att 1an 5@1 n UF dme{r ta e
a it Was ees,% 18§ 8%& e; fa miga

Qé&§lu% F \6% {Hé %%h%& praper l@§
iH E FmaR, But eegium i§ a1

eeslum. IS a scarce iemegt ut stiﬁ its m&es a&e faund iR man K
types 6f mouRtai n. fee Ad 1A §ea waler. As 10 eatl%% wit

F
Aineral wateE é have eatiaa@é BaHIer gama It 1§ tue
that BuRseh i3 8 apgfa&e {oRS OF it IR GreF o tam?
grams OF GesiUm §ai{§\$ y, Faces oF cesium have beeh feund
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in sugar beet, coffee beans and {ea
eaf. Every tobacco smoker must
alse be familiar with it: there are
two blue lines in the spectrum of
tebaceo ash.
it metals were giveﬂ pmes for
feaetﬂlv/n a aﬂe e fest authorita:
five ¢h ts weu uml award
it 16 6es ?t ?ﬂz is 1t “the
ost me@§ 1" I e ethers i
t & periodic t xeeb franeium
e Fes v&s e L Rature are
iﬁ@ ? 28fB), ﬁla 8 exeep
géae ive Chelic Ace at
alf, EF% NI igﬂl Mﬂme
Feacks WQ

aag e?ﬁ@%u@ﬁ 60RkAck Wlﬁ

i S Sl e
Px%;

El% ﬁ”% %ﬁf% HBH

‘f GsHa> %E &égt l%ﬁé %ﬂ‘% {%9 g@\l%ﬁéhﬁ&%g&@g

ﬁmaki Weﬂdef thefe ore, that t ? difficult te abtam
Ure 6eSiUm. ’E em wa se ved for the PSE time in 1882
8 Swedish  chemist K §8H6F kg Who exm 1t eeetfely\\eally

The i use today § eRist
A. Agk ille: Gesilm 15 efe %ge ?wts chl ﬂdé@ bé metahmilie caleiutm
i a vaeuum ua eE a temae;atufe ef amua

But epce obtained, hpw is ohe i6 ge abouk Storing pure cesium?
You feali;ze ef 66UISe, that this Is net &n idle question, but the answer
G sl e L i s ol 8

iy

iag ge%gﬁﬁgma r» Wwhich the a%fe metat e%%. & extraciea by df’éﬁhlaﬂe

“Fresh® cesium is a lustrous metal with 3 pale golden tint. it is
ét like wax ana light hke a@ﬂesium oF ber hum it s common KAGW:

edge that mefeuf 15 th e 0 es e ng and m this F&& ect it
as A eamm&‘te, But of a {he other mel Eh lﬁt g eam?st
{6 meit: 1§ M tmgaem 'ﬁ 28.5°C. The warm e the AumaR am
15 BROUGH 8 69 It BUE we hope you wi femem k What we have {6
you ab u& ifs “expesive aatufe and will pet try to do it.

tt goes without saying that it js impossible {6 use cesium to make
machine paris for operation Under 16ad, oF in a het furhace oF in
goRtack With Chemical aggressors. Are We o assume then that this
“touch-me-not” of “blue Bload” is a good-for-nothing and presents
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o more tham a purely scientific interest? {ndeed, it canndt compete
with iron, aluminiui OF ttanium in prackical Use, buk then It Possasses
URIGue properiies, such that net a single other meial can boast. To
tdgseﬂisate 621;% ?roper&y we will have te make another digression iAie

8 U

in 1887 a w%ll kpows GEEPP-&EM Bgy&i&i&t Heinrich Heriz, diﬁfﬂvefed
%he phenomenon 6f photeetfect, that I, eva eﬁaueg €ELFOns
fof metal surface URder the aetiaa of gop after that
A Sta gtov, Pmﬁe&sef of Mase Riveisity, 6aFki eut a_s$e-

e BXPRHMERIS amul Heq, QH thetr basts the f sefeushal
photeette t H su gt i l& heRomenon s Base eg

1 thattewen tl s Fi e te; suftisient e%ek%y i Aok

ut aa eee F@B %&t@iﬁ me mela
i Ux, a F u;%e AiG a 1A 4R

86trie GIFG‘zUﬂiH 1§ eaga %

Different metals react diffe Btl ta h ht, hence, da er de nat
epit electrons. When Iffa iate e will net g theif
elgetrons evey if “hombarde as kbet BES, ant es nirary,
fea ily abandon them as SSBB as it eveﬂ a Very dim ray.

this fesaeet BQSiLﬁH lﬁ( 8 ma& ﬂeFaul& metal ana there 1§ a vah
F8ason forf 1& a mea an seai m i§ their most t
(F Shkalive ﬁV% BB QH% ees, FBB 13 ute%% lt&

6

&
Pt g;%u o %%gﬁgm W

Fequ ka@ u @g

Fegule ha ? @‘le [ igm tm%n IR eiu M
15; %ﬁvm@ ta &gnfxm gh% %@ %é u&é @g m
1§ ig %n ha{ 8RE gram Bk sgvg%§%§ mg 1

._.
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We come across photocells in the underground stations every day,
They are inside the tumsttﬁles all p asseﬁger*s have to pass, and efa e
6R 2 Very §i ‘? gﬁnﬁPe O one side there is a photocell a
the other, a soure ht djrected on the person passmﬁ throug h
if you_ try to emss th e ra ge@h?ht without ropg» ng ve- opec
Bieee intd the slot, the pho | activate the levers that will

aF YouF way. But this “bribe" automﬁatmmllhy switches off the mechanism
and the photoeell cannok “notice” you

Ph@tm&lﬂls are very simple bup Very capable devices that can be
tayght many jobs. As'soon as darkirss descends on a city, a photocell
will switch ‘on the street- iampﬁ, it a machine operators Rand feaches
iAi6 & dangerous Zone, ﬁ will' immediaiely step the machine; it €an
St cigarelies, couRt fach me gaﬂ:& pa%s by 1t en a eeﬂveyar belt,
eheek the quality of polishi lg balls, and read the

und track en 4 film. tt 1s a most fehabe Right guaed at sheps,
an § aRd warehouses.

The very idea of transmitting visual 1mages over distances would
be meeaeewa,lbhe w1theut the gh tocells. Wh eﬂwef you have a chanee
{6 see a hockey mate Acer: oF an_episode of a thriller, you
must thank eesmm for it. Withaut it your TV set would have e miere
Meaning than an emply Bex.

it s also phoipcells that are respomsible for photographing the
reverse side of the Moop. Without the “light-loving” electrons it
would have been impossible i tfaﬁmﬁ by telegraph such things
as drawings, chaHs, ?ae gaﬁ,lm letters, ets.

Based on the ha leciric PmPerﬁﬂle& of cesium is the introscope,
3 device mak mg possible 16 take a leok jnside opague o6bjeeis
for possible flaw eesium i§ alsa seﬂsmve 1o infrared radiation, hence
its ise 1A optical. insi umeﬂ&s th eaﬂ Lgee® at Pight—a fine aid
t6 drivers — and in te gscopie si

Something akin to hataeleetﬂe effeet also takes place under {he
action of Heat on cesium. This is why this metal is mere readily
tfansfermed iAte 1opized gas oF plasma than most other chemiedl
glements. Cesium plasma 1§ of enormous theeretical apd practical
interest. F‘BF i taﬂ g 1 outer spage where the exteﬂt of farefaeheﬁ
is very high a of 8 eetma& e tte By, atems, of eesm
of créaking Hh&t se ewefu tRat jt cap map ﬂ ee,
to roe ets a ea 8sterh 5 8¢k ﬁ&t& gt %
per seaand! Be eh Uk 1§ e §6 afe When F%E&R& wefkmg
Bh eeslum ue wi e Fgae m? the remolest polnts i the URIverse.

Right now, though, eesmm plasma has enough to do here 6n earth.
In magnetohyd generators It tfaﬂsfefms heat inte eiesﬂeity
One? of this genar tm maﬂy a vah 15 that it 1s simple in_desigh
the only mgving é Is 16&\b Which, p Iag:s the role of #6 er~
Cesiup i hkewnse indispensable te t emn&m SAGHy GORVeKRSS, alse
ey o Sl R U S

z,
the Seviet UnieA.
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Sciohuim B 06, Ot O allencive

ientifi

&/%{/&i&l&i& at Bielefeld &&JE\W&I&&H m
ierh Germany 6ar ut

{arasting ex %H Ht aate Iemh aﬁ

a§eee an te ng’@&?&&

IBS a.t was It ato §ium

E a §p i& mgi atne,n Was
U eet a bam an i
ﬂ% sawe A§8F fegut

feate eita aan ﬂlat ifs. ees ) 8%1?
Fetch g?%w i §1ze 8ns 8
ausan 1me .

Fou a Amene b physicists at
Gak% B eﬂe ot the %ﬁe&t ato-

mie m U tr ge has
avelo ametﬁa@s eE’ 6BURkIAG 8
%qg\a ? %ms of some semems
Whic 1% alse asd B8R 8xGitakion of
{OMS ﬁewe aser ﬁmg&ats
RsIUm was FSE gment Us edf
the demonstration of the ARW Méthe
sﬁleﬂﬁiﬁtﬁ at the fndian iﬂ§ti{u{§
eazm ysical ﬁeseafeh who st ‘g
the oF ffem 60 hot SPHRGS |
hiwgefa.m drew the eaﬂf usion that a

? Contralion Of ceslum iR
W&t&? GBU% g a sigh 6 veleamke ag-

1?313& 8 GeSIUR: 1367?%1@ ‘%eee. dai ietgg

f@ﬁﬂm ) %gigigeifﬂ o
i§

the mes

xaete @EMQ% ﬂe,giag. 15 @ ié
fme i i6%8 %e evem ee

There is another mtefestm% fﬁ:t
associated with cesiym. In 1967
intema.&ha | Gehel 666? ¢ 6A
Weng is an Measures esiab t at
secona s a time define 1?
dufa.tha of 9 192 631 77 em
the radiakion 6OFFRSPORUIR {he
tfaﬂ&ﬁiaﬂ atweeh twa peF me ev
of the ground %tate of the Eesium-1
Yes, simple as that! You want to meawe
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one second? Just wait for an electron of cesium to jump from one of its
orbits to another a definite number of times. If a human being will find
this job rather hard, atomic {imepieces already operaie on the basis of
this time URit and quite efficiently. Their accuracy is such that in three
milleAnia from Aow they can be at fault only one second ejiher way.
This 15 t6 be explained by the extraordinary stability of the main proper-
ties of cesium afoms. _ _

_ But foF reasons eaf space, we_eould %o on telling about cesium
indefinitely. We coula tell about iis catalytic properties and its ability
to create 4 vaclum 1A electron tubes, about its isotopes used in Medicine,

flaw detection, and measuring instruments, about iis part in producia
%?eﬁetﬁgs tlg% single 6F statls ,ﬂa&at ﬁeeeme ahget WIthpa cold '%luish,e%

W URGBF the actigh of any radiation. 1ts range of application
{5 vast, but 1is PUIUF@ 15 fea'ﬂy %Mﬂ%l&&ﬁ. e O &



THE 600D LUGK
OF A SHOEMAKER
FROM BOLOGNA
(BARIUM)

The Bologna gem.— Heavy oF lighi?—
Experiments in a carbom crucible.— Hoi-iem-
pered.— illegal activity.— The evil must be éx-

pesed.— th banknotes and bends.— A light break-
fast— Mysterious rays.— Replacing fish sca-
les.— The green of firewsrks.— The Sphiax is
given injestions.— Unmaliched— Who is right?—
Salt in the flame.— Are there any vacaneles?—
Crystals change their coleur.— Errors are if-
structive.— With utmost precision,— 1h a mag-
hetic field.— A pharmalisl’s discovery.—
Outstanding ability.— What is in the way?—=
The sky aver Columbia.

The hlstefy ef thig elemeﬂt goes back to the Middle Ages and the eak
of alehemy. th 1602 Casciorolus, a sheemakeﬁ ahﬂ aleh&
Boleg rla eun a stone In the 166a meuﬂmﬂsw ich was 56 ?{at
L kt\ 8 aytea Fiaicyious ot t% guess that it cpniaing %d
thought the she ?ga% 8t a8 A8 GaH e@t stone t6 his SHop Where ne was
gemg to gat gold from It imme ae

Elm he decid t%&e t the siope wnth ¢eal and drying eil. meuh
Ao gold was BF eexgeﬂ Rk w‘as pfamlhsmg Gﬁ €60 m@{
stone_shene iR mess With

Being a seela e fan, easelemlu.s dﬂat ‘conceal the seeret of the
stone fFom his eol eau&kteaeeﬁi aﬂdtewae of the gold-
seeking, crowd was Brought Ita gfeat itatigp, The Snoema.
kefs ineral, w ne gé“ eeae the “syn. stone”, “Bologna sione”

Na gem” o the PrHAGIpal Paricipant 1A AUMALOLS Fea
Han& aﬁg 3%5% g? u a HB gglga W&B& 8 ta?a%é ﬂae Intarast 1A Iﬁe
ﬂew miAsral died gow
it was a hupdl iatef 1 1774, that the w knewn

Swedish chemisis §eﬁeee and Ha aea s{udne t e %e gha e
pe® faun 1t aeaﬂt ﬁa eeu naf yeﬁ Which was
galle pariie 8avy), and the mst
tat afme e:alwfy aft H .

tn 11868 §1r~ Baw Britath 153 te met an eiesifeh%ﬂe Iy
frem ame Sifge it furned out i6 be rather Il t t ns Asity 15 3

3ﬂ%t o British chemist, Clarke, sug ?t eﬂa e AF‘
s euh 8 cha mte utamum BRGUEF B oF
gu? w'gw an t mi
uﬁu eeae e&w fwil| B8 poted that ac e
mea 51 satieﬂ aHum i§ really fe SFF@ 18 a8 %&t m
QFGUB ) t metals,
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Today metallic barium — a soft white metal — is obtained by alumi-
notheric reduction of its oxide. This process was first developed by
the Russian physleeeham&tt Nikofai Bekeiov, who became the feuﬁdef
of alumjnotheriy. Imﬁs is how he described his experimenis: “I took
seme anh dmu& oxide eftbaﬂum and a dm tet it & Guahlity fbaﬂum

hioride &s a fusing agent and aumm&, emlx fe m a €afben
ef cib e and faaste% 1tgf fSéive ROWES. &/?ae& the efueﬁ e,ledl a
L ound 1 it a metal alley looking eﬂme diifefeﬂt ffem a mma

awm@ di ,@feﬂtp yfslea

6% ﬁarﬂ&hli'z‘& isa ey efeewsta iﬂ&
§trueil F@h lBS Hikle, aﬂ SHOWS a ye GW'E {FBULS SUF 36
{R% 6 rea

&nta.&m at te paks e
there weg%qﬁ?z paﬁse amma

glumm& m 6ther
WB _paks Fﬁiﬂ& 10 6Ag part 8 ﬁﬂu
y,t is meﬁs i§ eaFried Out iA 3 VAGUU, URGEF & tem erature of
i ﬂ@ﬁ {6 1200° C. Along with the reduction of barium oxid i
Rium there also takes place the process of distillation of reduced barium
which_1s then condensed in iis pure form.

Barium s a very active chemical elemeﬂt it ignites readilly 6n heat-
ﬁg OF URder an impact, readily reacis with oxygen (oR exposure the
Iustrous surtace of ffesh baﬂum 566ﬂ EOVers wit aﬂ exn g fl ), Aitre-
geﬂhym aaﬂ water w 1sw%ﬁh1eetefh ed”
metals, it s % Lmef&&dl iA kefa&eﬂe is explain the rather fimiteq
Ugas e% metallic ba

il A Va%ﬁzga%a%ﬂ%“ e

Hantitl
?‘IEI& mgtaf‘ feusgg iA the me% 6@en)é lead 33 éqdeexidi
Z8F ahd 4 §u ed to beaf

ﬁ §as Fefoving a eﬂt ? Eaﬂ
1hg an I metas th Simaiél eemp p@:ﬂ& g eeem@sm
stren %E eve | addtéions of it. The elestfodes far sga I‘i
F%%ﬁ IAGS a& fa l QSHBH -tube Gomponents are made frem an all
BF Barium Wit Aie e
Bariu compounds have a much more extensive application. Barium
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paints. True, it fust be said tRat at first t e use ef baﬂ M S

stlphate, oF heavyugar has Iong been assoei ted with the ﬁfadue&a gg‘m
in this field was illegal: gfeuiwh sﬁaf was mixe with white ea

it much chea theu 66Fer in quali ers of pain fae eﬂes
%dsea p%%hdiieeee profits b)p‘ sh rf&gly sey Iling ﬂaelf efza&s }GI‘ almest

in 1859 the Russian Manufactures a&nd Home ﬂa?e ﬁ@paft ent
feceived a report coREerAiR uﬂdemam. operations o

pOFt en the FIVeF, Ve @aﬂu facturers whe m[&% W nte ag
w1§a gav SAF yers as 16 the qualiity of the §66
ad alse t e above manufacturers tp use spar
% mu,e&m, W lte F8p ﬁtetesa e offest was iﬁi@f
8re teih m&ste; e Fmaaee w ho as. we eaf as ﬂ&ruetd

aresiavi authori ear-f? eu an Aves} ana t since the matler

wsgut A6 % teeh% Blice Yg 8 Matd f@@SQF
aau a& &ﬁr@ F%&LH ﬂat g emanu aeu BF

F% %91 &8 a 8F HMpUdE

s ﬂe etm Er-gé 18.” aa é@%@@ a§a eew
alF lé E
egam 15 eh aw a lF% ha vegg ef he EfP
%V%F §y aex 1§e @aﬂuf F@F
8 atAt %H u QF QF ue %a
fg uge fg an gy uge Wwhat are

tese etmen& haweve-,lf remajned tnheeded. Fuﬁhefm in

1882 a %B%% gm gdgf eemm&ssleﬂedl in \g m%‘l}awédlw?ie;; t%ffr\et%eeu iA
Ed) U

sMe 3 RlRyRv wrote: g Bameﬁis aédedl to w He

F ?ﬁ@? Fes Singee 1ne §JH£
H% E@a@ a§ CORtAIAS
ﬁ\%%% gt
Graduahh baﬂum sui hate Weh a
gBtimate lage | m the mt mdustfy
egah 6 be include gﬂg
a whlte paint wﬁh av P
ing. awef mue liked g uﬁemefs
iti alse’ sed asawng B ﬁﬁ%
filling agent éﬁ the uckion
semet lgga é‘s ity paper (f
paper m%% A UMéen
A sys eﬂsn n ef thi sa“dr-”?l Wata

lse eI}ﬂ
oil an gasw aﬂu U Hg ata 15
6F8 §s

e agu faly,? mh

aﬂ t 8, nssu the Ruman %,r
RisM. This quality i the Basis of
AOSIng gastroin Em 1562888,
patient 15 @IVBR “bariufh msa



(barium sulphate mixed with cooked semolina or wate? and then
His stomach is x-Fayed: the opaque mass produces a clear ima e of
the siomach and mtesﬂﬂes whleh eﬂalbles a physicjap 6 spo
disorder, lis capacity to absorb X- and gamma-kays explains the ag iiea
tioh oF barium Sulphate in X-ray apparatus and nuclear reactors as a
shielding material.

it wnl be recalled that the discovery of X-radiiation is associated with
apother barium salt — barium platinbeyanide. 1n 1895 the Quistandin
German physicist Wilhelm Konrad Rognigen concludea thai this sa
owed Jis green ?kaw 1A darkness to the action of a Aitherto Uﬂkﬂ@Wﬂl fadia-
{ioA. Wl iAg 16 UAQeHine 1ts 6ysteﬂauls nature, Roenigen called the

ew fa diatioh X-radiaion, but s60n the Aame Roenigen rays began {0

8 Used IR MaRy GOURLHES IR hoRour of the discowerer.

We all admlre the iridescence of pearts. Small wonder that the search
for a way io produce pearl-coloured materials artificially has been ge
Jﬂ i %m e time immermorial. {n 6ld days this was achiéved by using a

sea few Eveﬂ oW & g‘eaﬂ pigment is produced in this (theugh

fuch ifﬂ%ﬁ In 6 But in our age of chemistry
i{ if 6 Fe nX A fish seales aﬂd 50, they have been effeetwe K
replaceq by haﬂu thiosulphate. Crystals of this substance mixed wﬁ
§0M8 6610 Hl%&& Varhish Ma eit paarly, It the same erystalé are introdue-
%%Fggéa gelatin oF jolners glue, the imitation motfier-of-peart will be
Glass manufacturers are well familiar with barium carbonate which
15 added to the glass mixture in order to improve its refractive coefficient,
Sometimes baﬂum pitrate is added for the_same pukpese. But the
\Eaum? joB® of the nitrate is fireworks. The bright green colour
this salt and also of barium ehlera&e 15 Indispensable i all fifewer-k
Barium chlprale, besides,
15 a vegy gopd weed-killér greatly
fes:?eete farmers.

(i rea% Sphinx, the uliafdlaﬁ{

of the Egyptian pyrami 8
its vigil e% a?my Iq\@‘lve mnﬁl@ﬂmﬁa
ﬂaw ewh from an oyfcrep of a

ime feek at the order ofF King Che-
g FeR, 1t ast & body. of 4 |ion and a
uman ea which “is said {6 be a
portrait o ehephreh hirself. Even
f the phara@ s fage shone with
beauty in iaﬂg -gone days, Fight new

his glgaﬂtie €6 X has lest all at{faeﬂ
veness: the sand siorms and rains

— Qﬁ‘em?aéﬂ%*;ﬁf% dﬂ%@%&r %@ufe

? giveR a A me fsq It i
; 8ye and_lined 1{5 ace Wit
eep urkows. The statue’s heck IS
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ﬁfié&i&llyr villnerable as it is constap X “losing weight" and Becomes
thinner. A Cairo newspaper wrote thal “the Sphinx 1s sick and unless
UFgent measures afe taken the neck ma feak Several years age
tem Were ma %te “eure” it: it was givén ”m&eetieﬂs” of baﬁum §4 ts
that wef to strengthen the paris threatening to collapse. Thi :
ot for Iong, an feuf yeafs later the Gréat Sphinx had te be *eiased
ewn" for mgjag IEE .
Barium 6xi airly long “work feeefd‘ Almost to the end of the
last century it w%s used to PB uee BXYy eﬂ Fer that 1t was feasted under
a.temperatu

500-600° € UHH Whieh it absorbed oxygen ffo
aiF ana trans Mm%g inte tsaﬁum%1 ﬁcie: when tﬁe %%a}ue é‘%iﬁ

6%)!& & agaih tfans ormed 1af

B Was Faise
ex% [VIAg U e% BXYGOR, This Was Lsed Rkl {
{ adﬂ % egxt ching ﬁ@%&%m hq&‘ig alF was ?Js@vegiﬁ
Another interesting page In the lstm? of baﬂum amde was Wfitteﬂ
in ieﬁa By a Gerfan physicist Wehgell Aﬂd What ha pened was ¥
puFe e ahce. One d?yr %hml k was ﬂsffuet E eFl g y Feans 6
platinum wire, {he gwe 8IS Fh estfenﬁ saied ednes 1sh
g 4 AR e ke
af BF@B%& {t With another wwe Jﬁa his great as{%mshmem ha §?

SGE
R iF was smkiting an SSGH@B more pewsrfl
FB ) Q;j“é oI Jne I LlPﬂ%QR %%H%M g@::h e a@e &aaiﬁmegé
e e \1 L
%@é\ LauY @ Yy & SiBs ﬁﬂ@% Wale % %& %iﬁ Au éna 6
a {HUQh QF%&Q%F 6PHI1§§N £ou §U §{ HQ%

aet egan {6 depesit ene su stan eatef an ef ent 8 pi tmum
wwe uf immedakely saw that not eﬂe of thefm ea m Wenee
Bh theeeetrga f[| X. When Re was real yte giv up, e gu y f@mem
bered tha t FiGant Lsed in the. that w s ta ing part”
the experiment containe aﬂu 8 e w ich 6ould get H{
platinum wwe He swiiche 1§ msgupge s, BAGE m e a eﬂy
xﬁem “‘% later wa BVSFE me w ?msavefa 3 SUBSIane

A8 8quais m e ea %h ta emﬁ glctrons When sate
True it was not immedi 1eﬂt 6 WoHd supperie W%
peli’s conclusion. Afier t e selenﬁist ished e Fesulis ez §

expeﬂ QRS manay ep ysicists started t e %apr %ﬂ&ﬁ ée & e
RIS resuls. ORe uanatefteyf%pa da shnelt awfg
exaggil fa#&a? J 8 BissIve %agagh&y 8 %e aHum he|t
g {6 GORHFM 1se?vefy f uﬁhef BXpeHmenis and,
ISenAchaniead, 566n St6pped them ale

It was almost fwenty-Five a/ears iateH at an English p y&ieﬁt Coller
became interested in the ¢ stage aseﬂes moke isticated
experiments and foun at 1f ak m oxide was heate lg a va&uu
undewe W BXYgeh gf@ssuf@ iis elegtr aemisswﬁ Would Be

Vel
it the préssure of Oxygen was In6rease Hﬂ saking, the ﬁeﬁsﬁ
of the eBPﬂl§§16ﬂ dfﬁb%dl Ba&pﬁy On the 6ne % Ens ee%elu&naﬁ TRIE
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ed. Wehﬁeht‘s scientific reputatiom, but on the other, coincided with {he
e inioh of his 6pponenis, Since the oxide of barium did ﬁet change either
its ehemneall composition o crystalline structure, there was a4 few
m stery {6 be explained: why one and the same substance behaved so
di efem% while Aot ehaﬁgmg chemicall ﬂy
Meanwhile a Gefmaﬁ [? icist, Paul, discovered some abnormalities
in the behaviour of a umber_of other simple substances and thus
contused the issue still more. First, he put some common table salt
(sodium chlride) in the flame. On evaporation of sodium the ¢F e stals
became purple. The same happened when he te&ted potassiumm c Fid e
IR potassium vapeur the substance became dark b ue Bt j u§ %
the experiments wnth bariufh oxide, these substances were riot t6 have
URdergone any chemical @haﬂ?e
But was it feallz the ease? It was found that some change did take
place. The meani % of the mysterious phenomenon was e l?lameeh in
1935 by Paul himse He advaﬂeedlatheefy according to whle a érystal-
line su étaﬂee Was characierized net by a ermahe-m relation hetween
Eems ? ifferent ty epes Buk by a pefmame i relation betweeﬁ the §i{é§
it latfies, In sedjum chloFide, ef ORg, S6Mme sﬁe% elong to the
eauen& pasitwe 1eps i 50 lum n othets te anipns
oo hlring, anf of the sﬁ
BFPﬁ as If were, 4 “twe-Foem” ap aftmem W IH s Aot ﬂeeessa
ave E y “tenapis’, | the 8 aﬁleﬁ ei] weeh { efeﬂt 1eﬂ§ 1
6rystals does not poFreSpORd iet 8 SIBIGRIBMBLHE Fe atie E%/glea e
giveﬂi Ubstance (such ew&t& WeFe SlBsaquently terme s{eishia
meirie), 1is p %S fdy €nange
Baul reason £ ed that wheﬁ sodium chloride is heated atoms
of sodium va BUP fmay get onio the surface of the efrstals of sedium
chloride. 1n the Fm&s& gach of the atoms gives up an electron, becomes
aeaﬂe aad uilas itsetf a “reom” (Iatﬂee sife). Thers it is immediately
ame anion e ehieﬂne whleh abaad&mﬁ iis former, site In {he
GP st gcomes the uur—e ‘hRighbBoyr” In the Aew {w.sqf@@m
paﬂme:mlh ev eaﬁ&y at the am ) e ehlerme is at fifgf %ﬁi
an slestron li e aked atam e §6 1up? But it would Aot
{He Rature 6 gha eeat a te say “indoors” for a en tme. {n erder
18 fea But 8 ﬁs ‘c0 me 8at” t 818GtFOR must mqpam energy
eg {8 4 guantum of yellow | e ABRA-SIBICAIBMRkHE. fiys{a
ia e alt a&s%\saﬁng [aﬁ [ um abserb yellow Ji
E F abee WIth 1he faws 6 e EBSGIMB& 8, sume a UFB,Q €8 UF
EF% U Measurem %HE ravided thSW@E

18 %u oh as 6
t%m 50 umwa b&F u.u«%dl oF ¢ aagams@@uf
sstablis e AUMBRF GOH aamldl%di i3 oRly a few {heu
§an &e 8he PBF

But back to baﬂum exuie in 1953 an American physicist, igfawl
heated some eeleuﬂ&&s crystals of this substance in Ii uid barium and
eY fured red. The scientist assumedl that the same changes as in
table salt had taken Fglaee the en hy difference being that in the former
ea&e the vacancy 1n Monovalent ¢ lorme was filled by one electron and



in the latter, the vaeaneg in bi-valent ox %geh was filled b twa eieetfeﬂs
That was what explainéd, to his mind, the great emissivity of electrons,
in other words, the vaeaney m 6x¥lgeﬂ beeame the natmll souree of
glectron emissien T e a al of { in its simplicity.
What remained AOW was te eafry eut s me feastlf mens
to see that the eleetfeh flux directly depended on the qkl(iam:lﬂf?z
exeess barium in the erysials. But there was anaiher setbae {6re:
the experiments carried out in the laboratory f t e Be Telephone
tirm seemed tp have complelely refuted S?
it toak another 15 years of pamstakﬂ etfort to uma%ll the stery.
Att e end of the 1950s the Soviet ch A. Bundel aﬂ B. evtuﬂ
ested thaf the Bell Telephone experimeniers had employed a fault
met thet in iager of baﬂum oxide, which was de l 6h a metd
base {0 determine the excess 6F baFiufm, Was ot GROY ?ﬂ A6EHFa
chermical analysis. Apart from that, dumﬁ& ¢ heaki t e layeF 6oy
have become ﬁeﬂéamma with admixtu mm the Base mekal whié
Weuid Rat Eﬁall iﬁteﬁ the pi6 uf@ But SF mﬁ.ruetive
T6 avol rhe Ensea eu Bund wtuh 6akried put
the sépeﬂme t with the most P Qiﬂ e while &éiﬂ{%miﬁati A
mixt Was preven ealing 1t 1 spe@ SRemIcally
sia ater ’Ehe metho tee Rique a % AT ?
1FHBFQ> Vear by year, uttatgkwas 8 di tta i as sﬂy
raceRtly that the selenkists Were ablg 19 %Eut the ets eve; all the I's: é
i&aﬁe the 1A mteaimal g Uaht

Filim, Medsure
f!ﬁ\ E%S;t QGQEE@& y, that F% F% ab ?F%ﬁs% %? 6%@ EMmi1ssion.
|

80FY Was u ean iRk Fenameﬁeg

R | P
ﬁl% H%M b Ilo,meeme tah H

6f 1ate the exnde ef arium has ee use Hhe aﬂu cture of

ceramic magnels. This Is achie @ ihe pow afiu
gxnde and 1FoR 1A a StFeRg Magaelic 1e BF&& Ure. emt
arium that 1s formed in the Process iS e am&eﬁm y pseu iﬁf
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ﬂe&ie I? perties and s used in industry on an increasing scale.

owever, it 1S barium ttanaie, which is an excellent feffeeleet

fle that is i hﬂy considered the mest 1mgaftaﬂt ¢ompound of lbafium
e a speeia fairly fe%eﬁ

Bf dieleetﬂe mateﬁahs
dissave hemical stbstan ﬂeif leGF fe
Aathe Mk lee the ﬁt eentufyw 8h A French Imejl }
lﬁ@ Vered potassium sodilim taftar-a&é 19 ghetie satef ochelle salt
we sua it was use

ﬁFé %E

i6h 566 Waﬁ a eputauaﬁ of a ea
§§F twe an
Veh In the absence

/%ﬂ %TMBQ%Q A t%%uﬁﬁu% a%% ;% Fp&eém iy emﬁ%

e‘ies{ﬁ ?ee&%@% &femam%dl gesl aKzea 8 %

Sovist gy&relst Vul, disgovered that barium {tetanate

pessesse eew orabie dialectric m m wﬁ in a vagt femperatire

faa%e ELmasta solute zer af E §1ﬂee arium fitanate

QB? as-&c:hefmé Feat mee nf agl i { %li gas} g%
8, It 6ame ta e 66ﬂ§i afad 6ne 6 ost ferrolectrics

giﬁe mﬁté for GﬁB&%i Wlﬂ thiF 66 iEUQMS; pi ZB%@EIHG
EFB RS (6 é A8 GHEQ Eh &l’ﬂf&ﬁ%& Liﬂ FBF%§§UF afiuf

exterhal

{ahate 1§ used IR giszee SSIHG 8 Hisﬁﬁ
HGUPa Y F&&E m te a e&ﬁe Bm&&&s&thefaﬂ@e of ehemical
eie i§ 6laimin| 1A §616R68, 1RQuStEY, gmu ﬁg{
e 8F fi8 §1 vef mm&&m@ w&e mafy 6F {hem 6an pardly
e use ewm %lF §6areit eea em&t Baﬂ m 15 146 ief
t%l‘r& I%E&i Qm& E@f%@ﬂeiww
§ev fa fHPH% ma i tha meka t, #in6 and lsad But 1 gleth%
feally f8r tne §El%ﬂlt§§ HQW Hd H%W |terest B@ F oF it
One of them is the manu aeture of art ieial comets. Fired from oA
EG&Pdl a §p eeshi at reat dis Jaﬂee from Be Earth, barium vapours
Sﬁ%"ﬂ&% alig e‘ai T cold Which srables seleplist 0 care aé"éé
various studs i Veri i
spaeeefat é H ma gomet %ME%”& kind was fu}gt testedjm 11959
the te e avnet 1 automalic staﬂeﬂ At the Break
%1 méﬂeapn hysicist gﬂg%g g
mt fe eéLmi mta th? ' 8lgetric. an mbg @m 1elds, droppe
aut ilogram st Barcles of Bapium ta V&F feat
ai%uees eummasww aﬁnas ae&eu ah V-
SFQH% a @e Hh ﬁ euh siratchea eut e
ﬂ%@ipﬁis,e 888 Wht en% agiﬁuatstaeee ae
f EFaE iﬂ space, 1A %EEJ UM Were if
FQ{H g SWe §£I testin uadla lFU& A H aataﬁe 3
UA fa §Baﬂumt came 1@91&@ crea nf
% at gF 1513%%& E §Ll %E&%Qﬁ;‘i W% é Hﬂq
akkUm % ag I8§ % % %QE& ﬁ‘
Hth%m&% while its Y %tW& QEQHH E%B newle
the Raidte of eleste Fslds If came a6r0s
As to the future of this element, it really pmmmses to be fascinating.
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ONLY A TRACE

Hf (HAFNIUM)

Who was lueky?— A mineral from
Svyatoi Nos — Soap bubbles.— Heated argumenis.—
In honour 6f an ancient tribe.— Moseley's dis-
covery.— Weighing in the balance.— tn support
of fellow-countrymen.— Not destined to be
“asium”.— Where are the traces?— A few words
about twins.— A s?eke in the wheel.— Threatened
by hafnium.— Different views of Reutrons.— No
longer a by-product— Reacior oF an atemie
bomb?— Warth its weight in gold— Wenderful
resins.— Needed by Pﬂaay/— Sapphire
or fianite?—=

Even a cursary glance tthe 8Hodic table i eaau@h {o_netice the
ee faglme " hature 6 Rames of seme e eml&s g tem

their associatio Wl eltes GBURH

place-Rames, a iy, ave eeﬂ Greaits it §ue 6pouF. a

ee nkiaeats paly EUro %i meﬂea ave helF “Ramesakes” am
ee emiea eemea&&b o efeat a.& Aot bssh

A i ag guite @ége 662ss, a3 you Will see Hom 4
evems 8SCHBR!

Nat 6Ag hefef the EIES;E Waﬁ War a W?fkef of the §t. P {8f§bUfg
Mme Q@i& brought a sample of the mineral &fthll
fGPﬂ th v atat e 8 A¥6He
Ocean. At t at Hme m eaﬁtwlty,

piAsula .6A he AGlan Shores &
SG1BRtists ‘Aﬁf% Intaresied 1A Fadl
and §ince there were F%&B ste eligve { a& BEtRE tbe eemam%dl néug
6ne ot the mest uit i&% Ve .elem ] wa%1 8ciae ds
ap.alm g Ming Iu% %mt taa the & .§
1Eg e;rm W e a éﬂ &d
@n& aml iy Ne;a‘ % uh iuﬁs
6888 m 1§ea Hﬂ&@ What 6 exgeete ie @Hum,, 8
Was H% §UF%§
Advised Vemad&lr% wimelm determined the element’s atsmie
mghtt it was a little oFe 78. T ak meant thati accprdance
W

the periodic wthe 1§elate eemeﬂt ad {6 BGEURY ebetweeﬂ
uteeuum and taptalu HS ieh was st vacant at
tei?g mtg&e Nena wie m erme m&@&ky eH 8 digeevefy e a few
Great as hns desire 10 announce the discover y to the SGieﬂ me werld
was Vernads sy eemed 1t neces igdjte Wakh Xchte 0. A6t
piy, the results must be $h fee ee {maes

e efe 3éeu aﬁeuae&" t" ut th ﬁ ask E% it fOm?”

“From Svyatei Nos.” hs meam}s fem sia. We ﬁ asiim.”



But evidenfly, the biggest continent on the {obe was ﬂat destined
{6 be a relative of a Ghemiocal e ement. The First Wora War fhat
broke Bt ? i after, felLawed g the iei% {eve ution aadl the C‘lVl
War put off the s E & Rew Alement inde it%ly Meam‘wh,hhe 6ihe [2
8 aeéaet having a lfeet earing on the histery of the new element 106
P When Mendeleyev “settled” all the kﬂBWﬂ e emicah elements in hlS
table, square No. 72 remained {iRe e The selenkist jgulhd ahly
5up ose then that the atemie weight of | futufe teRank SAowId be eiese
% ? while ewing to the fact that ihﬁ giee Was %w ZIFCORIUM, 13
Shoula have cammen pl B%ch%& with this element and 1A nature shall
B66UF IR asseclation Wit

That zifeonium oFes eeﬂtahﬂedl an unknowh admixture had been
noticed a long ti e befafe i thei %eﬂtuiéy there were quite a few
fepafhs assertin t ﬂeweeme 1566V fed 1A the mmefalg

ﬁifeemum he eemem was 1 iS60verad™ any times an
each time was glveﬂ A wa?m Gﬁifaﬁiuﬁh ROFUM ga amlhulml ‘%ﬁf
UFA, BUXBAIUM) E 6\ it Tived et lleﬁgeﬂ g bii
evary time carekll analyses prove allagy of vefefs

Drawing aﬂy def nmte aaeiusiaﬂs eaﬂeemmg the 1 eaﬁig
72 was fa e ext g ﬁfieult ) the faet that Aei hbau m@ 1t 6ﬂ
f)he left 1n the al eHLQﬂ table was ily of F&E@: ‘eaded”
y lanthanumh. At fhat time A6 6he ﬂew ow “}? earttlnls there
Were I nature and Ne. %[2 baca e esublgeke ea ?eb&ﬁ&. Some
sclentists confinued {0 be ieve } ah 5 & GRemical felatedl {6
zifeemum BtRBES argued that 1t i be eag ta F&E% eafth ¢

865 jul nus ham&ea of Denmark a van.ee at e@, GBH 1fmmg
the IH%BIBE%WQW Buk eau Aot satisy i& te egin-
Em or t century the French chi eeame quite well
ABWA fef h[& impoFtant eeﬂmbuuaa to the stu F&F& eaﬁhn eiements

But in_tpe case %E his views gave nse t6 much 6oAfusien.
1a 1907 Urbain lseevefe% luteeium (No. 71), the last element on the
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ecium another rare-earth element would be found, and in

e anhounced his discovery of this element. He thetht it {6 be the iast
representative of the lanthamides which should aced in square 7
and ealled it celtium in honour of the Celis, a tﬂbe that had ohce hved
6n_the territory of France.

Twi:&yars fater a young British physigist, Heng' M@seleg made an

Lﬁh& in the row of the lanthamides. Urbain hims&lri believed that afte{

extre imporant discovery: ne established that the charge ef
atomic Aucleus, that is, the index number of an eemeh&, could be
determmedl on the basis ef fts X-ray specirum. His examinaion of {he

X-ray spectrum of a sample of eeltium did npt reveal the lines which
element No. 72 should have produced. Moseley's conclusion was that
Urbain’s element was a PﬂlX’EUFe of known raré earths.

But Urbain was ﬂat willi mg te feea cile himself to the less of eeltium
and countered tha.t he resulis of Mese eys 8x eﬂmeal&& wefe urate
ewm {6 Ris 1mper eet struments, But Henry asee couk t we
ahfe {6 hls FF@ eh ee ea ue: in the Q?F, ﬂ 8 il@iﬁ 8, d mf

Hitish 8x e iHGﬂaE ?ﬁ aeu at Ga %TI
eity ent g wast g a damw e, A. Bauw Jéf,
anet ef Efene ‘;%\sieist w stu Hu at Urbaln'g

fe discovereq twe. i §ss m a gf elamg

e; iuemspeetfum a FﬂiXEUF% ef anthanies, tharel y er-ehgbih{a{mgz
But Urbain's a Was Short-hiv fef this he had ta “thank”

the eel ebme@ yhF ysicist, Ni%? gi that {ime BoAFs elesiron

theayef struetu the atom made ﬁ eF Hy pasm Y efeate the

atom 6 ﬂ emea&a eee te H& {heery,
the atom of esmeﬂt eaul ﬂat ave anyt m% oh Wi
t e ate e fa% u& on the contrary, should fesem g aloms
gfaup esme , HiaRtum and Zi, ﬂium

fﬂeﬂﬁ& gu par efbaw iem expe ment on the one and en
? Lit oF, Mendeieyev's epinion, T amﬁeml a %m%ml&& an
caloulations, as yet unsup po @3*%% ngl
ean the afhsweP was i g 8 Huﬂﬁ&l&i&ﬁh he%g.ns ZGH
uke &i&i&t costar. _Never aoubking B f
aut t 8y ses;1 3 %ut deteetlg elemeﬂt NO. 72 in ZifEoRIum miﬂefa

H&wei 1ng mte aﬂee were, UF msex Hmetssé?dafu

0 Was Fi
ﬂue eu& W {6 1§ Chemic 8 se IB It
Besh e,sea@bgy 3"% wﬁ. lﬁaﬁa
e, Wat placed I e ’
mheﬂa ihfa Fx %&%e
doubt and celtium was ffem then 6 io be 6Aly a page in the histo

1623 he found the hew m Norwegian %feemu 8res and
t el ngaeeAmea i aaa. awedt 8 Gharge oF its al6mis
sme tshe seieﬁtme a u o 8

Rew en& i¢ | HI% 8F gave

QB% 1§5 d the 8 m ﬂame

Aitheu efa ns a%dl%awl i6F's view was beyond aﬂ
chemistry, French sclentists continued te call elemént No. 72 ¢el um
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for another 25 years in supebeﬂ of their fellow-countrymen. it was
l 1A 1949 thd the 15th Conference of the international Union of
ana Applied Chemistry ruled that the element be referred to as
hafmum and net celtium.
Thus, the balance was turned in favour of theory: Mendeleyev's
eﬂadie law and Bohr's eleciron modet of the atom. Bu what then Were
he twe, lines Bawnlhef had detected in the speetruf of a compound of
anthaniiges? Could it be 1& he. eem romised With Ris conscience in
BP ef te FQV& Urbain's faulty view? Not at all. Dauvillier had really
seefﬂ lines and they really Belong gd o slement No. 72, for 1t 15
act {hat sometim afmum is eu eeeumﬂ% in asﬁe%iaélaﬂq
é@g&&emfg% § WRih was true in this case and whie FOWA
But what about the researchers in St. Petersbyrg? You have probably
uessed by now that the element, traces of which were diseovered by
erhaasky an &dlk(%\&li& was one other tham hafaium, but §1ﬂee
elfeums;tamﬁ& fel "them P M making their diseovery official,
Beele enk was ete e 1A heﬂauEf Asta, as Vernadsky had Suggested,
Ut in RORGUF OF {he Danish éapiia
What i 1s this eaﬂfusmg eiemeﬂt hke% We ean haglly suppose that you
have had an eppo of actually holding this silvery lustrous metal
6R YBUF palm. tmustE stated at tHe same ﬂme h&iiﬁﬂ&tﬁi&h fesefves
are not at all seanty: they afe 25 times gf ‘aeH aﬂt ase e silver and
1660 qmes gF ate g feserves of eg of you mag
§66R §i QF ) 15 aubttul that Vou have.- §68R Rafnlum. W
eaﬁ axplain this ]pafa %
it is the faet that it is greally scattered and only traces of 1t ¢an be
detected. 1n fact, it 1s se tHinly dispersed that there is Aot a smge depesﬁ
of this element on earih, Like a
shadow, It follows ZiFGORIum: aﬁ¥
Zif oAl Mmineral contaIAS fraces
w But it 15 oAly ZiFcon tﬂ
w i6 efe 5 eﬂy oRe ?tam o ha
% f foms o ilhr ORIUM,
be use COMMQ as i
mum Faw . ate al, tl é ween
%F& fHaEQH Eal ic mu
Fe |ies. a em%ml Y i@ pieate

z%@@?%gm&% Ay

The point is that hafnium and
ZiFCoRium are “chemiical {wins”,

and it is pwing to this that Ziréoni:
um was diseovered almost 150 yeafs
eaier thaﬂ hafﬂium it 1s seldom that
a palr of él efﬂ hts €an ﬂ@msﬁ trate
sch great simi amy iR their ERem-:
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NEUTRONS ONLY

cal pr g opestins. {t has yet been impessible to find a chemical reaction in

which only one of the “twins" would take aft aﬂd the ether wauid ﬂat
This mefedibe similarity is really a “spi e in the wheel® of &%

1§ts attem| &m@ {6 Separate the tWins. 1A a FeGeRL past 1o & paf ie ha ﬂ

r—em 1fe mum 1t Was ee ssarg([l to Garry eu& ?fe 1§§@ UH BS a
sta tia eﬂt 8 1ier l¥ miefa&ea liferenge mt g SOy
I e t t these ele he Gost oF this Fgfaee uke 6an &as
gﬁ % |i§ i§W yew %F BQF §61 Ho E6mmercla

QFG MEHOh 6 afnlum a the 6W Fams 4 geaf WSFQ {uFhe

W%\l@ gwausi %B% aal%l F&Qéu%m\i Fgg%a& HQE casid Iér igﬁm
worse for

indeed, hafnium did not interfare amth its more authoritalive relative
for quite aghﬂe Z|F6ORIUM Was Use geﬂe as a &@ffe ﬁ fes istant
matef §ince pafn uga i§ alse 6o mnanl ank, ﬁ dﬁffl’ﬂ
As te;a velopg ?W?%E and ZiFgenIuM began ta euse of

the she u;a iu rods Ip AuGlear e e . ils 1at1 A
wnt atRlum n & GoRsidere % tfata i 1§ %e the
fagt tnat esaﬁe %F similarty, t By aﬂ emi %eﬂt

u ) eﬂeu iF Rk EP&H IF&B& 8

éb&QF B awd ¢ sneatl fhmg FB §
HBESQW awh the ne tF%& ap, ure %i i§ %& aterial GF
g%&?ﬁ@% 6k .8Ven iwo BeF sen the neutren
ffaﬁspa%ﬂl OF ZiFGORIUM doWh 18 3 twen l% % va ENaracteriz-
1Rg BUKe ZIHESRIUM.

Scientists had 5enau&l§z {6 concentrate oA ebtamm% TEACLOF -pUiFe
zweemum]Fthat i5, 3 metal containing net me ﬁ? than 0.01 per cent. 6f
afﬁIUfﬁ ive hundredl 6 era&iaas WeFe, Ratu eut e t @ Guestion
from the polnk oF view e iRAuStry, 6ess

and s6lent ists F
which was e fee ive 32%6 BAY ieaf\ 8ne % %HIUH? ﬁiega was
separaied in the GFPﬂ of hyaroxide, was 1f§ eensn 8red 4 nbyﬁfeduet
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But s66n that view chan fadleall
hafnium iself was f%ég y
[//' in the Ruelear feactor.

As mentioned eaFlier, R ﬂueieaf
feaetaf gah fuﬂeueﬂ ‘witheut {he
nue ear-opague conirol rods regulat-

the r ie ef the ﬂueleaf feaction.

&R t e Fods have been removed
from the reacior core the feutrons
breed faster and faster, and without

Ehe 6oRiFOl Fods beln| oduced
ack 1nto t e gore 6 a Sf 8X6ass
ABUtFORS;, eaet F ? become
ah atomic am E | the SF},GUIH
eanse% aBs been foun
i 88 1§ ﬂe tef Eﬁ tefla
ar the eenﬁm afAll
Wl{h ﬁae ee! % t et ame& SFengt
gl fAQ QF%&E EQFFB816A-
heat ;es
While at the be?hﬂma@ of the 19569 less than 50 kllﬁgf&lﬂih% of hafnium
was produ e United States, some ten years later the figure was
63 teas ah t & question 6F producing sUper-jure hafnium without any
admi t ke of fe?mu BFeVeRking 1S application in the atomic inAUstry
was on the list of prierities.
lee most other new materials, hafnium 1§ still very expensive,
Aeee%mgﬁ %Ameﬁeaﬂ astimales, Eaf ium f?lled stock costs several
f esm? t%ﬂ siiver. On the oRe Aana, this limits its uses aﬂ? oh the
6iher, plac ga 6h € emlhsti and metallurgsis io develop such
pf%%ss;es 6 1{5 prOu etﬁanl that weuld amy reduce its cost.
EF mrm]sm I this respect are 1oA-exchan@e resins. If a §61|ﬂflﬁﬂ
of ilf ium, a hafplum i§ sed through an 16a- exehaml@e seqmﬂ
esaiutneﬂ ree fro afmum which will be “captured® ﬁ
e esmﬂ Aei tﬁ% UmA. Further treatment of the resins with acid wi
Ha mum 15 8x ee ed 1o fmd VAFoUS a%pheauaas in many fields
ef technok Metal ﬁ?&&&, BF 8% % elieve that it can_greatly
BF Ve m amlrl ch Eﬂﬁiﬁﬂﬁiﬁ&& et 8F metahs aﬂd1 66AtLH u’i {6

avel 6 ent 6F Rew ja BF the Fa u& iaﬂl of 5peela eat-
: '%“"é y %%%mﬁ%&“w it abi n.%““%%%% *l%ef e;%,a%
ﬂ a aaé stu um mateﬂiaf E Eaﬁs e et eﬂ aes ,va ves
a% §le a. §i wam ﬁ is {wige
f 8avY aa GQFLE ihres um?s haawaf uam ma afa
gavier { Betliym 15 RIUM may aulgl gaa mnea
088 ABt Matter mueh 8t

?%%Fm Whers it her it s heavy F
ight here 1is Gorrosion-iesistance may Be eXtF@: ly valiabla,
in electrical engineering and radio 1ﬂdustry hafaium is used for the
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RIUM dlexnde to tun tea F 1R6 set ﬂ ems

e other hafnium ee T parkicularly carbj t
hataium (melting point 600 Bubtiessly win the fepu&atﬁea 8
espeeiahl 1m OFtant refraciory mateﬂas
ey 4g6 a Rew Word = fianite ( ﬁem the RUSSI a abbf v1atien

EiAN FAéaRin e institute of PR l&% of { lfﬂ
ns Wﬁf-d dée F

E% ufaetufe of electron tubes and X- Efj?aﬂd IGIUF g cﬁdﬂﬂaﬂs of

665) — began 16 be Mentione uleeteam the me i&
i the Jatest synthelie preclous & anes—smﬁi Pystase & dipxi

gs 0
eemum a dha RIUM. "? %ﬁ a suparb play oF 66lours

18RS
vanausee 8hils give aa cololr 16 the 6F sta Makes
anites every bit as bea ti

as §a {opazes, aguamal FIOEN
other stones. Bt ﬁ B{ ﬂ?am %gvanta@@ﬂﬂ?’fgamtes
Evea more 1mpeﬂaa§%is t ) ?aet that t 6 .§FS y

URique pro| igh fe Eaeuve in ex é%ma&t as as ia
%‘ Ea% re Faget@ Eﬁd E%&Bflaﬂ@% {8 Ghemic agg eS.S@F
pRIIRS, eau at the )Z atlvey

mem W% exg ath th lF ueea&& 1A sisﬁeea {86 %@ where {h
are Use 8nses an Jh& \lﬂ oWs” 1A ap afam
e?neem&d W 'g tem Bhatiies dh em&ea 2QQrassers. Fianiies

alse make a fine SSF maieral,

Neveriialpss, it will f&b&llb% be coprect 16 sa ? 1 Ee atomic ‘PGWEf
industry, today CORSURIA 90 per G%H athium p %due
ed, will Fetai its oGPy Lse 6 t atal for years {6 come. This i§

aa\y aatml  CoRS w@ﬁmé% at this in ustfy is 6na 6t the most mperiant
areas of modarh 8gy.



— THE SECRET
Re OF OLD WASTE
{ BUMBS

(RHENHUM)

A good offer.— Vacancies in the
elements table.— False pretendeis— 1n
search of the elusive elemenis.— A doubt is
cast.— Apariment rFefains URtenanied.— The last
of the Mohicans.— The river that lent its name
t6 an element.— On the top of a pyramid.— Geing
deep underground.— How fmuch is a pound of
rhenium?— An incredible octet— Along the bound-
aries.— Wonderful filamenis.— Contacis should
be safe.— Aided by compuiieis.— A new
protective coating.— Jleadﬁd catalyst.—
Distinguishea guests.

At the end of the 1920s a large foreign firm made what seemed a
%eed offer to the director of 4 non-ferrous metals plant in Siberia:
é uga% mg% g¥y the waste dumps on the plant premises for a handsome
The officials rightly gu hat | Wa net the welfa e of a Sevie
AT i heksan. o

eﬂtemrrns that E? 1A miRd t seme saee edgsg

its ewn he staff chemists wefe structed 16 aﬂa yze t g old dumps

and Very seen it beeam@ ¢lear what the e%ag uﬁm was after: {e
astes Bhtatne extfaml Fare glement F Rk lseevefe

w years p \ﬁe,u.sy Sin6 e WoF pfaduetia FRGRIURM waw

eﬁ mea ur& m gfamfs the Hee 6F it Was re aﬂtas,tie mfa

eﬂ oF fha firms rep RS wiPe ready te pay a lat

{he wastes. ut thay Were fe uae Aaturally

What is rhenium and why Such a keen interest in it?

The metal was disfever»edl by tda andl Walter Noddagk but there
were guite a few Qee 8 Before fhem who h hi the credit belonged to
t em As eary as 1871 Mendiehe w fe icted that thefe had t6 exist

6 hermi a alo es ot F%% hature and that they were
esﬁua&a 19 8 ? ¢fa geah is ehemem;&l, tamg up &ﬁ]\lﬂﬁi‘es
e& eﬂ RIRYRY called them, arbitramily, eka-manganese
an &iwl an angse.

there were more than enough pretenders to the wvacan-
eles ;Fhe hls r~ 6 ehemnst ADOWRGS in mentions of new elements
that were "o * hly ta be “elased down® upon careful examina-
{lon. The sa e Wh tet ¢ analogues 6f manganese. Many chemists
A man eeunml claimed the dlseever of these mysterious elements
8. §. lImenium, dawum lucium, Aip I?aﬂium but they were all at
fault, Bt we mist Aot be'as caiegorie in the case of avnum Discovered
in 1877 by the Russian chemiSt S. Kern and named in hoRour of
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Sir Davy, the fameus British chemist, davium beeame known for a
specifie ehem.lea feaetiaa W leh m BuF day 1 use {6 eteet BRI,
g could Suppose, ﬁ aps, that eﬁkml ,ﬂdge 6oMme acress
gfams of the dark, §i very metal wh eiai OFR a§ Irhegium
fgft ai%e [ ua;{egﬂaétegay Fake, 1A Kera's ay squam Nes. 43 an
The period 6f uneeﬁt&ﬁml aba?t the analogues eJ gaan aa@se ia5ted
umil the quest for the mlssmg Ats was. am ida and
?P Noddack. in 1922 they sta a SeF s of )é?elﬂm@a&s wﬁ
atmum ore but were s66n Gompelied 8 tUrn 16 a “si E teﬂa
s th ey were fuaam@ iAte quite an 8x ape%s;e uﬁh@m&ﬁm giF
tical Fesearch 1ato t 8 guestl%ﬂ had By that time eewmee t
that elements Nos, 4 e concealed 1R MIRGFaS oF the
columbite type. T asa Pﬂ ﬂ& glermine t]he ﬁt% PrOXimate

content eH ose eeme is ﬁf Fih s BFHuSE: te 8a6 BIF awms
there were t eusar«dls; ) Li@ﬂ& 6 atem g%p % enis. Now it
?eefagpgghpeaﬁieaegly ﬁ H%%FW y the ¢ &@ﬁﬁmﬁm 5 had stayed vacant

The Naddae%s 8xpe meml&& w?fe stﬂkm in the amount ef effort
that went inte H % {ise of X et copy, 4 Method geve:
loped not 1ong before, the §6ie s;ts examm 1hm ORe year, 1600 mi-
Ackals eeeumag oh eaEt ah meteorites. TheiF Werk was crowned
With sug aments No. 43

aaulml the dl se% /BFy 6f 8
(masuFiim) aﬂ Na %5 FReRtum) in €6
But ta AAAGUACE the dIEGQVQP was aat twa necessary 16 prove
it t e that weuld ¢ alquestlea Gae 8 e seightists who
{hat fhe time ma ly come {8 eese 8 vaea%hes i
emen&s ta e was t Geran Ghemls An imperiant
t eoretielaﬂ and Brilliant expeﬂmem% i eeame mvelve in 3
heated debate with the Nodaachs. But they were prepared to defend

101



hﬁw feputattmh at apy cost. Finally, the duel between the two A:arties,
W ieh was followed by the scientific word with great jnterest, e
a_draw: the Noddacks had failed to furnish convincing proof of the
discovery of masuﬁum, but as far as rhenium was conceme@ by that
time its existence had been Frove conclusively enough: two milligrams
of the metal were isolated ip 1926 and a yedr later; 120 milligrdms,
The works of other sciemtnsts —F Lorm of Brltam and the Czechs
. Druze, J. Geyrowski an d Do el ek &h%y discovered rhenium
i Manganese OFes mdeg denty dacks several months
iater)— confirmed that the tfue ewner of one of the vacant “apart-
ments” had indeed been found. ,

Rhenium was really “the last of the Mehleaﬂs‘ that is, the last of
the elements dl§66V&Fadl 1A ﬂ?tmh mingrals. Subsequenilly a few more
5% uares 1A the periodic table wefe filled, but those were elements

tained amﬁeially, by means of nuclear reactions, The first among
them was masuriui, o element No. 43, named by its discoverers,
the Italians Segre and Pervier, technetiuf.

The Aame FReRiym i deﬂved fr»em the river Rhine, the homeland
of tda Noddack (it will h?a noted thai nek a single’ other element
owes 1is Rame o a Fiver). The eemmmg@h mdue&n&ﬂ of Fhenium de-
yeloped iA the ear 11936& i Gewg where molyb eﬂum. efes tam
Aqg as mge as 100 grams of rhentufh B&F ton oF the ore % been

eevefe rop iR the 66gan, you ﬂ‘il%hi t mk but in the case
of Fhenium this is considered. an uﬂeem high cencentration,
for the content of this element in the earth’s EHLSE i§ tens of dhoUsands
of times lower. Few eiemems 8eeUr 1n smaller quantities thah fheaium,

it we arrahge the ¢ emneai elemeﬂts iA 4 pyramid, with the most
widespread 6A&s (8 y%eﬂ silicon, aluminium, 1ron and caleium) formin
its base and the FESE situaied on levels above, in aceprdance wit
their djstribution in nature, Fhenium will form ifs very ﬂ?

Academicianh F‘ermaﬂEh belived that rhenium had an “affinity” to the
zeﬂes af the lob e that are sifuated the losest te its ﬂueleuus it i

6851 et at w eﬂ utufe geologists suceeed 1n_reach m@ the very depths
f t g f lapet t ey Wwill discover a great depesit of Fhehium there.

0 the World production Of fhenium was .. three grams,
and eaeh gram cost 40 000 marks, Ten years later, Rowever, Germany
alone turned out approxi 200 kilograms of this metal,

Since then the interest in Fhenium has been growing in all countries
which can probably be explained by its unigue propefties. it is éne
of the heaviest meials, almost three fimes as Reavy as iron, in density
it is onl shghtly mfeﬂef to osmium, iFidium and p atmum 1ts feffaeto
FIRRSS Ymei ing point 3 180°C) i3 exiraordinaky and second o my
tungsten. As to its bollin pomt it is so high that it has yet been i ?
sible to determine it accurately, and can only be sdid to be close
{6 6 000° € (onl tuﬂ@steﬂ“s bonlmg oin 15 ¢lose o this value). Further-
fore, it is characierizea éy % electrical resistance.

Rhenium is 4 Sfﬂklﬁ% elémept in its chemical progeﬁmes as well. Not
a single other element can form eight oxides. The valency in this
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l'e,eret“ Varies ffem 8 Rhe ium

is alsp the only metal that can SHH
aﬁwey eh a@ umva?b ent iBHS
emum 1§ vep 8 A
fnf and when ex fetaims 1{5 E—

ustre for dozens OF years. IR { és
? spect it i eamaai%bi,l& to g6
atinum and other noble me&&h&

e Hi@ﬁi&h sta 15 @xtfema —
Ei &—fueﬂe ul‘é ~
g urhne gsd %IEHG = ﬁ isa e{ed on

The valuable pro) of rhenium

explain s dlvefs ap plications . in
industry, the m t ImMporank sm
1ts par iR deve m a.ei fe§i§{£
and re faetaf eg/z TWBALISR-
geﬂtu tach ﬁ making Ieu
SMaRds oA SHUG uf&l matemlﬁ

%fefae gases it takes years to create aﬂ alley answering certain spesifica-

However, here i§ gv Fﬁ&&% to say that Ewm {0 FReRium Scien:
ists have Fa eﬁenmde ‘QH dwalyfjfﬁa this §p i] 15 8IS, & sia

have a R eteF[y BYs Fhel u;h E
tiingsten and taﬂta um, wh fetai { 35? ga Uable Mechamical cRaracts
ﬂshes at temperatures as

t special interest {6 m seafehe,rs s the se-called fheniu
effeet that 1s, the ben ﬁena m ueﬁee e r~ iUm OR. tURE &é&ﬁ ah
gbdeﬂuml "which, w wi\ L amt an siﬂ
ble of standing GeRs! em ¢ 163 a {% vefy FiEtle UA QF o é
ean ditions (pot to mention &v ﬂ a mila frosh) Eﬂ Eémgﬁe May BFrea
like glass. But alleyed with f emum they ma @ hard dlleys fetaining
their ductility aven at low {emperatures.
The nature of rhepium effeci is npt yet quite eleaf §elem:nsts beiieve
that 1t ma be attributed o the ﬁefeﬂee in the waY these metas
feaet with hydregen, ft 1 aet that i the ceurse of the pio uetimjlJ
d;uﬂ gsten and eﬂu.?» Ea y S6metimes be ome “infe ted

ﬁ fegeg. §i e t e&e 6 Ret disselve A fe, en, ﬁ efms

vefy, aggéam BOURGANES, ew1 a Which t 8y

bagome é % emu tdptuﬁ gsih oF um.l ma es
the r?eta UGle by remavin g F@%@ rem i e RS aﬁ
tfaﬂs amhm% imte a soltg splutt 8re it 15 aFPﬁ

° lf

OF Wire made Frem nla § 6 tun@st n w1
am%ml eap be several times 1 %F haﬁ he
ound ihat f emu.m a wu enum. is th
best mateﬁa. for ta 10RS t eve dozens of a
microR) BUt itrethp sffeﬂg amem essefma {6 Super-precision



L

S

? SRIUM sue % Wire eﬂe imetef A diameter made
Fom it cah had a 16aa of ua grams.

We eome across electric apR laﬂ%es and mgffumemas whergver we tura
1§ﬁ {eeur age of teeh%lla@y Il of th em are equi { d\;ifith COURk es&
Wi fﬁ\k&ﬁf m&&%

?Zggeaﬁ 8F them has always ”heeﬂ eﬂe of the m mpaﬂaﬁﬁ%& of

The 1l dﬂgp spark we Eemeumes observe Wl?eﬂ FU PR eélaswﬁeh should
ﬁet be ISmisse ? §0BRBE OF atef 8s mgp a eaﬁiaet

d lead i a ess e eee tricity. If we thm m terms f eeum 8ss
eaﬂta&hs; it will ega be 166 eas 6 1 ?ﬁlﬁ& the 1navitable ﬁﬁWéf
fa.m ? e strengt emae&& 1§ espeei Y IMpOFtank 1A cases When

A ef a m emuf@ EBF lgF a humid atfosphere —

ae 6F§ fea am&n aﬁgef 8 eakaoW. §enep.&|ﬁts have
569 tF sea eh er §UUBeF- F%%Haetaféymaﬁ atrap.% matsrials

?w% atioR ms{fu ? The strength et this alloy (50 per cent

eH 68h e&& &was eaag 8 8 Bast SUGh maisria
afa ong tme %59661& pfe, s 8 %mu. wer% 1&9@«/3;{3

Becam esa this meta Was BVeR ette B of
mg aﬂees en a¢ eauildl [emaih 8 amf Vi fguan
er m ; lQ eaadl iiens for en%yi 8w days befare r%ah ap
en%h hmum, cORtacts Work URder 'the same condkidns for

But 15 1t BGSEI Ie te produce e ough rhenium 1o satisfy eieetﬂeal
eAgIAGRHAE) Expeﬂeme@ shaws t a.t e Atacts ah id %E e%ﬁy
be made from ufe FREAIUR. the same e et s ae
addm@ A ttle t 18 tua steﬂ Aﬁ Is Aot t a : 6Re kil @gfam
of F ehium 1§ e au@ ake tens 6 t ousan s Atacts,

One of the alleys ef H,iﬂ sten wit h fhemum F& A the Saviet
Union. 1§ em aﬁp ied 1 mefe t vaeuu.msh tmme davices.
Used for thee ede 3%5%@ esme a e kay § t iS fetal increases
thelF service | eu;s; i& AR i a TV et werking



6h sueh tubes for four hours a da ﬁg Wlll Iast at least 12 years.

ogs of rhemium with Aiobium, Aickel, ehromium andi ‘Pa liadium
are characierized by remarkable propefites: a small addition o fhemum
6 a ehr@mnumqﬂ | alloy raises its melting point by something
1ke 266 -250 d egrees

The range of applications of rhenium 1S vast — from extremel
sensitive thermocouples sueeessfully resisting the action of melien steel
io fountain-pen AibS, and iAstrument compoReis 6f Which great wear
resistance is required,

The nAumber of alloys of rheniufmh wnth ether- metals is constantl
Fowi gz, in this field ‘scientists tedag& iﬂ § W ﬁ%ﬁ use of computers.
fliﬂt;afe 23% esf FheniuG, comphiters have already predicied many valuable

Ma}‘ﬁy w%s to eemba.& eef eﬂ aﬁd ¢ them, ehfemium
nickel- andl ZIA6-p augg ave &G:Tﬂi r- yea 6ﬂe of the
eem% radiivelly F%?eﬁ& Ve e{ameml&& 15 F W ich 1§ m&e

fa‘ y mere erficient Fat%&i m taa ction of s

is sea Wat%, | % Pﬂ& S ap. %E §U StanCes. S
af ||QE!H %mum gel sHeels are usea FoF fhe Jfaﬂ§pertauaﬂ

J\
emum -plakin mereaﬁ; the life ef tua%stea filamepts_in incandes-
gent lam ?ﬁﬂdl eegtma g8 Several times BVEF it | ewm? g 16

FRAOVE. tFa BXygeh and water vapeur rrom i UFiA
avaguatio iﬁa §amey %s true of gas @ﬁlledab&%s ?fm ? Lame j
avé no narmfu

afe coaied WIth Fhenium, By 91 ah hf 6ah
8ffact, As. 16 {he gx eﬁ&e mv @ﬁig gally Ret BAS @ram 6
F RRILR P 8RBUGR e fmake Aun fetres o hemu -60ate
uﬂ@&tenl {lament,
! i ertaﬂ& and rather new is
t e 4 lyst.

Lha& eeﬂ sta%‘ns edasghg& %gé%?’(he
F

mum aft ma?g& s
%91 KRS 35

R%Ss make iHS 6&@ _
§ QF % BXI &HBP- g ammam%

3 ane ?a%: %Ihy H% ;E%gshy
as far QS eme ; §F 1% 8Aium

L o i

¢ of 8
BU%SQ

%&a@ﬁ%z;éé ???%zaéa;um i

T atalytie”  purposes
Within %H%&t 8W Years.

Thus, it is elear that FAGRIUM €an-
net ba threaiened with “unemploy-
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ment”. Buj its great seareit and dis efsed state in nature are formidablg
obstacles |n the way of its large-scale application. The earth’s grust
eeﬂtams five times mefe gold han rhenfum, 100 times more silver,

ﬂmes more tungsien, almos{ a million times more esé
3 50 mweﬂ times mafe 1faﬂ No rheniuf deposits have been discover-
there 1§ practicallly only one mineral — jezkazganite (found

ﬂeaf t e city of jezkaz aﬁ m azakhstaﬂ? - thai eah be fe arded
as 4 rhenium mineral. A a rule, it 1§ admixed with maay (up
to 1.88 PEEF gent), eelumln,nte pykite and some other minerall, containin
Aot more than fﬂl ligrams OF a few grams of FReniul per ton. Sma
wonder therefore, that the Noddacks Rad to process mere than 600 kilo-
grams ef No iwe@iaﬂ molybdeniie to ebtaha 6ne gfam of feiatwely
g\f %F %N@l dﬁpe@n iSES m&i mﬁl&m that the reserves of rhenium iR
| e mine ep@,s;its 1A capitatist eauﬂm&s come to only 1000 tens,
fhemuml 15 much more expenﬁve thaﬂ gold and
¥et the demand fef it has been growing, especiall Z during the last
ew Years when it has attracied the atiedtion of spacecraft desigﬁefs
Uniil fee rhemum in the Soviet Union was extracied from
sP eF and molybdenum ores, At the end of the 1970s workers at the
titute of Metallurg y and Ore Dressing of the Kazakh Academy of
Sc1ences deyeloped Emews of obtaini n@ this metal from the senu
pmﬁ &t;et of lead. 1t is based on ion-exchange processes yielding high-
U
P th 1960 a significant event took place at the Baikov Institute of
Metallurgy of the USSR Academy of Seiences: it was visited by
ida and Walter Noddaek In itself, the fact that foreign guests should
pay & visit to an institufe of world renown was nothibg out of the
ordinary, but a visit by the Nodaachks, the discoverers of rhenium
was certaimly a special occasion. Apd It was no mere curiosity that
bfeu th the Scien ts there: the staff of the laboratory of raré-earth
qu melting metals under Ye. M Saviisky, corresp member
6f the SSR Aeade rﬁ of §eieﬂees had been engaged In a special study
of fhemum tor sev% H;;eafs by th ?ﬂ and had obtained very important

resuliis, promising this fetal a brilliant future.



AN INSULT
TO A NOBLE
METAL

(OSMIUM)
Tofili o Varaissii— Wounded ‘

feelings.— A search is on.— Chlorine and rotting
radish.— A neble origin.— Three ehampiens.—
Each in its right place.— Deubtful advantage.—
What is the price?— Admirable hardnrss.— The
secret of Perwlufny/ The inseparable two.—

A responsible job.— Worth the trouble.— fn great
demand.— Seven brothers.— Exclusive geods.—
Boisomt— th a glass of water.— Time 6 elear

up the contusion.— Difficulties of employment.—

The metal is trapped.

egin BuF stefy about 6smium By %etmg a_passage from JTime

"w t, eﬂe of tH e best stories By tHe Russiah classie Wﬂtef Gegm
Akalki Akaki l‘aye\m was bera, if my Memory sefves e ﬂ% 8
% ght of 2 afﬁhh ’fhe mother was presented with he choice
three ﬂ&lﬁh@:& Q" Sessiy, OF, 1t wass ested, the ﬁhlld
might be cal y ¥ter~ the  martyr 'Gh  dear,
thought his late mathef ‘they're all sueh ueef names’. To please
her the calendar was opened at another place, but agam the 'three
names that were feund Were ather UAGOMMOR, R gp |, Dula
ialﬂ Var ll hBBtEdl er,’ said the poer ufieiinﬁadl wlab Ueer ﬂaﬂ‘a/es
ve really never hea 5ue ﬂa es. Now if it had enly been even Va-
Fadat 6F afu%\ ave to be Trifili and \%F&h’cﬂ!ﬂﬁs *. ARo-
thef e was iume damﬁt & Aarmes In the eaieﬂdaf were Bawsikaki and
the mother, k e ﬂ see that such is the peer

%nﬂgeefe ﬂihs ?atfaer- %ﬁgs ﬁkaﬂ&t " SIe t the sen lLbatheF % ealled after s

There is A6 way of telling 1f the British chefmist §Pﬂlth§6ﬂ Tennant
spent as mych time thinking of a_name fef osmium, one of the two
chemical elemenis he discovered in 1804, but it seems obvious that
BSPﬁIUPﬂ was as unlucky as the hero of Gogol's story: The Greek word
trom Which the name 65MIuM COMES Means {faﬂg smell and the Russian
name Akaki also suggests a werd that has rather a “smelly” connotation,
You will agree that such a name can d6 Ao henour to a noble metal
(and 6smium 1s a noble metal representing the platinum greup). The
isult is evep mere stm ing eeﬂmderedl 1 he eaﬂtexrt of the beautiful
Hafes BSMIUM' . closes fe atwes have: faa ium — in hopour of
Ballas At 8na; IFidium = from, the @feek OF Fainbow; rhodium — a
rose an rutheniuim — the Latin name of Russia,
Before glemg into the reasons why Tennant was so harsh on Hig
“godson”, let Us recall some evenis that preceded the discovery of
OSHIU.
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in 1804 the well-known British chemist William Wollastop, havin
jtust decided o stop my stifym% the sclentific world (for details se

ne ¢ agter on pall adlum rep rtedl to a sitting of the Royal Sogiet
that he had discovered hitherto unknowm metals, balladiym and rhodiynf,
in crude platinum. Both were contained in the part of Iatmuml that dis:
solved m aqua regka and formed an msoluble precipitate which attracted
many ¢ emmusts fke a magnet, as they justly su peeted that it could
contam some unknown ekement.

The closest to the truth were the French chemists Descotells, Four-
croy and Vauguelin. They noticed that when crude platinum disselved
in a a regia it released black smoke, while the insoluble residue formed
sou le compounds when fused with potassium hydroxide. Fourcroy
and Vau i suggested that the unknown element volatilized in

art as black smoke and the residue put up all the resistance it could to
he aggressor and would not dissolve in it. They even hurmed to give it
the name “pten” (from the Greek pierom:, wi

Byt the name was shortt lived: very soon ennant was able to
break up pten, Erovmg that it was a natural alloy of two components.
He called one of them iridium for the bright colours of its salts and the
other osmium, owing to the fact that when dissolved in acid or water,
the product of fusion, or osmiridium (the name by which pten came
to be known subsequently), with alkali, liberated osmium  tetroxide
which had an upp leasanlt stfong smell resembling at once chlorine
and rottmﬁ radish, It was 1ater ound that the me I itself could alsq
nave a similar smel only g little less offensive, It happened when crushed
osmilfm was left exposed and oxidized graduallly, transforming into
the “fragrapt” {etroxide.

Osiiiui Is & greyish-white metal which boasts a noble origin. If you
Eiaﬂee at the eﬁadie table, you will see the family of platineids,

eepin mefe F less te 1tsel m 1ts Fight eefhelr it copsists of {wo

tﬂa igpef one includes ljght g latinui mefals ruth@mun rhodium

and palladlu ﬁevefythmg is felatw ene 6fthis triplet is 50 per cent

heavier than ifon). The second of eavr-wﬁgesitshxg efi%am ions:
entists ha

osmium, iFidium and platinum. Cumufsl%eﬁou gh, S
time believed that In eaﬂfefmit with thelF growing atomic welghts th
order of these three sheuld e platinum — iridiym — osmium. But
when Mendeleyey was working on Ris periodic table he had to verify
and sometimes correct the atomic weights of many elements. Since the
ameum of work invelved was tge vast to cope with alone, he recruiied the
help of other cheimists. One of the seleniisis Fecommended to him wag
Yu. V. Lermoniova, a relative of the great Russian poet Mikhail
Lermonlow. Meﬂdel%yew asked her to_verif the atemi weighis of
latinum, iFidiuty and osmium, concerning which he Rad greak doubis
elieying that of the thfee elemeh&s BSMILi shauid have the smallest
atemie welgt and atmum the biggest. Lermontova, an extremel
ea able chelmist, conducied a series o aeeurate experiments and confif-

e thge;gﬁeyew& view. Thus each of the three elements was put in its
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Osmium has a record-breaking dens;it 225 %em? To balance
an GSMIUMm Weight requires mere tha ?iﬁjg ade f f-{_@gl ik,
es RS a%uga uéél ef?ma?@ Batte fil wnth powdared osmium

eaw et 8
FoF ai s uak%umﬁ@.h the eﬂsit of esmnum finds raetﬂl l HG
Ph tion. Unlike a Rig meltm@t emt ?\ site
va gfapemh&& of Mmatals, graat density has pe spee a vaﬂta R {e
E At fl 1§t amew‘ pa& 3 ﬂ‘iifg
these t at aré Sirong, fast an eb ut ew Lee with doubt
eu%s;ity at semesne whe as fe ul i
Neverihal ﬁgslasmium has certain “bu&mess“ uahn&ies that cannot but
eveke respect. It 15 for goed reason that it 1§ the most ex asive of the
neble metals, although the least “noble® amon tem (you will
femembef that Qiu&h%dl BSMIum Gannok resist emd ioh eveﬂ at f66M
%m eratuﬁ% wi 8 its “relatives”® are famous fof t elP exﬁfaefdmafy
chemical sability). And yet, m 1966, the pnfee? gatmum. Bh {A
market W s 4.3 4l f dpﬂes s high as that of gold and iridium eest
Saﬂmes as much as gold, while 6sRIum e?sﬁs FAeS a§ much as geid
% i§ to Blame faf his sﬁuaﬂeﬁ 1A afge easu : Aot oAl
1t dte eFeke MU FeServes, But mana ie tfa&%se tis
gle eﬂt 5 the content In the eart *s ems;t i§ 5 la
56 gtm 5 an extremel eastl eﬂtEF PS8, While te
pfﬁ ue&ieﬂ most megas § Me i hBUSARAS OF eVeR mi ii@ﬂs

{oRS, BSMIUM |5 Produced if KIlogF
Gﬂe efesmiumsgpae BiALs sﬁs hakﬁm E tals ah vie with it

in th l§6 %E%E(H sthic, Whi 1sw 6§Pﬂi m al 8Ys Enaracte:
Fize byt &5t Weak-iesista m d ens F8 quite COMMOR.
But geld 1§ AOWR as a rather s mea ast GBVQF §6 16
sag , Fany k emftm B pgpef at eug 1t 15 ﬂﬁb 8 SaRdpa BF
t a fow metaf 6an BRAUES §UG t 1§ 6&‘5 eeau 8 mb
are fade from alloys of Bsmium wﬁh e ef plau%n fest 6 ten 8
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f . fhat they San 00 ther pork
%
that a nib ‘*ar»murgg" with esmiu
15 e%ualaih i
iohal hardnpss, greal eeffe
SiGﬂ and wear-resistan ea, and {h
a sence of ma. eliisi make a§mig
diu an exeei nt material for {
tips of ma ﬂ ie n%d:hes and for if-
stfum%a& e pekwerk axes and
wats It are the euttiﬂg
gl [AStFUMRES. aA
t% § for deem&ve eawhﬁh@s 8 wefy
it nature esmmm and ﬁl:ﬂll
e

BPPﬂ A ver
d neither gf t?aem h&s %Pu di

vefe gﬂu t 0§ ie m
d [Fidi ﬁ alFly
n@wa mmer&s called fespeetw
nevyanskiie and sysertskite), with iridium prevalent in the first and os-
mium 1n the second.

Semetimes these minerals oceur naturadily, but mere often form mcli-
§i6AS 1A Aatural ple‘tmum The iselation 6f the compongils (refining
IS an 1AVO ved multi-stage process at one point of which osmiridiu
ds f? eiPita ’fa separ e psmium from iridium 15 probably the moest
iffieuli a astypaﬁe the work. Buf very often jt js not even needed:

e alle g 5 exiensive utilization In 1ndusiey as it 1s and it 1s far less

ve than, say, pure esmium. (The isolation of the pure metal from

isa 3rfe uikes 6 many chemical operations that merely to eaumerate

theﬁn Jll Hg all the sgaaee available. The ena prodick of the long
techi chain 15 99,8-par-cenk pure osMiLm.)

Aﬂﬁthei §06d property of esmwm a%aﬂ from hardnass, is its refrac-
toringss. 1ts” melting point éabeu& 3000°C) puis osmium ahead of )
its platinoid relatives and of most other me Owing o its feffae‘tort
ARSS, BSMilm WFote ag ¢ in the biography of the elee ﬁe Iamp In times
wheh elagtricity still had 1o gﬂwe ifs dvaag%a;x evef asa iﬁq
§6UFce, the German Selentist K. Auer elsbach su that the
6arboR 1ameﬁt in the iﬂ%ﬁﬂ eseeﬂ& amp shauid be laeed b
osmiurm, one. After t eeame much mafe eeaﬁe ieal,

h ile giviAg a Eleasat aven li t But it was Aot for eﬂgt at esmium

this iMportapk job: it Was I¥st replaced by the less scarce tantalum,
Eeea teF, % %\ﬂ gsten. the mest refractory ot all the refractory
meta.s aa e & Whic 15 still doing the werk {oday.
ate awaiied OSMIUR 1n ifs other field of & heation
the fe uletnlicfk h 6f amiMoRia. The synthesis of this eampeumﬁh u%?este
the well-knowh Germah chemist, Haber, in 1908 1S iﬂeen able
w1theut ca . The first opes used in the Process worked under
high temperatuies (above 700°C), and besides, were not very e icient:
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Attel?gts to find a replacement preved futlie for a ieﬂg time. The answer
nd by seleﬁtists at the ng er Techimical School in Karlssiuhe
West ermaﬂ . Who sugﬁeste a catalyst of finely grained osmium.
[t must be ﬁoted that e bel?ﬁg Very hard, 6smlum is very brittle
hd can easil e crushed x‘?e oh an industrial scale showed
f at the fﬁet od Was WoFhwhile: the temperature of the Process was
owered ahh{ more than 100°C and the output of ammonia went up
goRsider

Despite ?he fact that subsequemtly osmium was ousied from this
sp hefe as well ﬁat present mexg&m&we put effective iron catalysis are
LLsedze it ¢an wel be eenmderedt at this metal markedl a turning point in

lution of the dpfe lem of ammam& dpfe duction. Osmium is still
used as a catalyst ta articulary in hy altioR ef argaﬂne sub
stances where exee lent sults are abtame is what explains {he

gfeat demand for this metal on the part of ¢ emﬂ&hs Remarkably
hemistry uses up almost a half of world osmium production,
Osmitim is a fascinating ebject for seientific fesbamhl Naturah sﬁmiupg
GoRsists of seveﬂ stable 1sat 88 wnt ma&s 4, 186 {hfeug
80 and 192 it 15 a euﬁau ett at the sma 1ef th &s aun@
is6tope, the fess affen ﬁ L ouRd in hak f le ¢ e} the ea
t

18st i§8 0pe . (6SMil ,coMmes {8 QF 68?& 6 6 OSmiUm
iHG% the isels %& y i1 I %lF atemie mass,

lf ihe iég; égst 6F. the &even Bre §miu comes 16
m m?tigs ualml&ifn%& 8 §3 M% 5? ?m\%/n ﬂ% E %gefgﬁvse%
esmium F BX m, g, eeaa afg WoHd market,
@ Sientists awe ' learag tag fate, 8 1saf8 § aae 8am
there 1 @ prce ofF these “exclusive” ea g Will seen
; | |
e reduced &QH ds;a

Just like other }?tmum matals,
OSMilf Gan have dlffereni valeney,
Mere often jt eeeur& i eamgeug
where ifs valaney 15 falir oF i \ !

whea ﬁ ea m%& wﬁg
usall Ege
its vae oA 1um
eom au. ﬁs tetmzﬂ 8 t
ge t it eme& is ﬂam%
ﬂ€ I

fﬁefe em R ﬁd ?H ate
)f§ aﬁa ug%ﬂag 4

ansft 8o
'fggaea pgaufl%%mw @%se saing:
A

aﬂs §ue»,§
st me 1A oW V@F
that the E g%hl@w siystals af .
mwm tet eyh; ée a mag 81§QH
af eetm 18, HEBUS

membfaae and tﬂe 8y e
ik



A peculiar property of osmium tetroxide is that lts solubnhty

?ame liqmds 1s uch greater than in water. Under ordinary conditions
grams of this Substance can be dissolved in a glass of water,

ass of carbon tetrachloride will dissolve 700 grams.

m um powder flares up like a match in an atmosphere of sulphuric
%our and forms a sulpnide. The omnivorous fluorine has no action on
lum at room temperatune: but at 250-300°C a number of fluorides
are ormed Since the first two volatile fluorides of osmium were obtained
m 913 the Fgeneral belief was that their chemical formulas were
and OsF:, But in 1958 it was discovered that the fluoride OsF
Fne chemical htefature had never existed and that in real fact the

ﬂuorldes were Ong, an another fluoride — fluoride
OsIF, — Was g which, Wﬁh@ﬁh heahe(x to above 100°C, disintegrated
mto Ost and elementa% tluorine.

The oxide of osmium {5 a black pigment used for pattems on china-
ware, while its salis are powerful eig mg a eﬂhs applied in Imlmefalo
However, mest 6F Osmium cOMpOuRNS, ielding 1t vaﬁaus €Omp exs
(esiuim, like other platinum metals, 1§ very gobd at forming &:sm jlex
eam auﬁds as well as iis allays (wnh tHe exception of GSMiFi um

GH e , and some all swn other platinoids, tun tea aﬁ
ee alt Fe Stll% iting foF ilil{a & jobS, B it 6aR be tated fa i
l%em 8 dt BiF “employment® will so6n be 60 vea and t ey wil
fevea enf hidden {alents,

Meanuwihi e engineers aﬂdl feseafehelf& are seeking econamicallly effec-
tive ways of inCreasing the PFG u&ﬁeﬂ ef this valuable metal, and
tFyiA ég 16 find new saufees of ifs axtrac H?BBH&&E rasulis have beeﬂ
tam at the Zavea agih inte xi\ effau WBF § 1T Norilsk

extfe & ﬁeﬁ the Seyl tUm . Mefal d long been
awafe at the Gopper-hic efes ing Shippe tat ewef § contained

ﬂgetals ot the | iatlﬁum gfeu b, 8§ me uded But sinee its aéﬂeum in
the 6re Was mm te it m ignored and the ma ?tteﬂtian Was paid t6 {uFA-
IAg BUk as Much Rickel and copper as pessi
! @?ﬁ?ee E
1)
|
P
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§ﬁveral years age employees of ghe feﬁeafeh entre pf the Neﬂlsg
we $ atterh te {6 extract %ehsm“? Fom the ore along with 6opper an
Th etas was extrem Gl itws eeessa {6 Pq ouk what
aP eaedn o esmium at the vaﬂeu.s stages of the WoFK m& the ore, 10
eeh areas of iis groalest concentiakion and determine the sta 8 at
& ﬁwas estta waste For t at 1t was ﬂeee ar ta eafyeut AUMBFOUS
sep istnea ?Hfﬂéﬁa&& al every stage 6 llhe&ta eeess
When that ra e was se ve 1t was ﬂ&&%&&ﬁ te de lg
of eaptuﬂn smiupm f fi f‘maee top gas and ie esn A an

a Proper in usmal "qstal a d“?? eseieﬂtifts Ad epginesrs at the Neﬂ
WOFKS BVerGa the diftieulties invelve BSAIUM @@ﬂseﬂtfate
complemen the assortment of gosds pré ee .

From Norisk the osmiu eﬂeeﬂtm& 1§ 8 ’I ped to the “mainland”
where pure osmium, one of the scarcest metals, 1§ isolated.



S ALL THE €6LOURS
T, 6F THE RAINBOW
(IRIDIUM)

Following the storm of the Bastille.—
intolerable situation.— A time test.— Werk
record.— Helping out the heart.— A noble &Fi-
gin.— Cannot be afforded.— A coat of iidi-
U= frideseent salis.— Same laft-overs gem
the mint= When ta.&tm 1§ daa rs— The Mi-
nisters §§B@H6E) J‘ BF RUsS 1a— Ba
ReWS.=*“k\e SHFfered eno I]H A
ﬁaagm&u‘h&u% éﬂ (U oM 5& W ak IS

e

aga mg mgldata i inig the

hiﬁu b=

. goes dg@%g mp ié&f){y

On July 14, 1789, the insurgent people of B&Hi took the Bastille by
starm setﬂa i ta.mt 8. Efea.elp. %eval tieh. A aa wit te esfees
an rasolutions a political, secia eeenemne ﬂa.tm t 8 Fave:

utieﬂa%«; eve mem passed a e%map. on the 1 IFE uchion of & mBtF6
system f ghis ana meas 8 French

feeem @m, emet eumte t:ﬁaua 10 OR8 18 m

part of a guadramk et ks mer ia FBCOMM wa§
BreG %d ep V BXiensty E@gage §uwe:y& 8k § %ﬁea 8h4- fe
whie ad b Eﬂ eﬁa um& feeg V8 %ﬁ un @F %
%u h&l% 8 ] gehatn, ProMineA

Lasf ame;&aﬂ se i§

th 179 e WOFk Was e m ' and twe yea s later. tEe first me
stapdard w § manufactyred. was 3 patmuia gf ime )
kewa as the “a % metre® as it 'was placed In special éusto
The mass 6F 6ne e ubic d elmetfe% WatﬁP drawa from &HV@F
1sgfai

t 4%C was accepted as the ynit oF weignt squal to B8
ﬁiie fam standard was madgegfem platm%m u? the Shape of a &y mdﬂeﬁ

s the Vears ?assed it beegme obvious that %he Ratural. prototypes
of these umts fe Pafis merdi ﬂaﬂdnt ewateP Fom the Seine —wefe
Aok VBFy GOAVERIGAt foF feg % ?s ‘ﬁefe Aot at all
constant values. Thak siuatioh 6 aet e toloraled By scintisis for

loh

i% 872 he interpational Cormpmities 6 W?ﬁﬁhh&h Measures
abaﬂde, {he Raturdl prokolype 6 t Uit pt eﬂg 31 etre
stﬂa § Were fanufacture eﬂt sse val metre”,

%t & Pﬂate use wal nt UF& latmum but

ey eié Eﬂﬁt&iwn 1Fid 0 per eeﬁt§ evemee years later

the sare let the water fem the Seine: a weight madd from the
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ame platinum-iridivm alloy was installed as the prototype of the kl-
i vg and its 40 accuralteyre icas hecame the in ema%’mll Kilogr

%ﬁe% Were good reasons w g iridium was picked as a com onent
i the alle ffem which the standards were made. Being exceptionally
?F Ky, refractory, wear- and earmiaﬂm&tm& ahy uttefy
ere te temperature changes in the atmosphere where it is kept
met a the specifications a maierial used for such purposes must
et Bu ge aﬂﬂum i§. A0t quite Up to mark, but its_alley W1th irdium
as 6aped With the diffieuit task fefa century pow. True, the ‘arehival
{H@tf@b § eeﬂ forced o “resign® (in 196 it wals accepied as equal
64 a of 1650 763.73 wavele ﬂp@t s of aiaﬂge 1ght emitted
1§Qtape Fypton-86) but the woHd's main kilogFam Is sﬂll vahd
The meirological services, however, are ﬁO't the only occupation of
plahﬂum iridiui alloys. They go Into the manufactufe of refracto
efueﬁbes tha‘t easnl survwe great heajing in aggressive media (Sue
fue @S, MO 6t er things, are used for growing erystals intended for

SSF aqiiipmen g are also a favourite with jewellers. An incom-
Be 8 werk Fecord af these alleys includes paris of ehemmh apparatus,

PrRCISIOn  IRStFURMERES, e etric _contacis, surgical insiruments,
sp Hﬂ@& and laboratory aﬂd other equipment.

Several ¥ears age platinum-iridium alloys were introduced in ecell
tePPﬁﬁﬂ&hS e electric pacemakers implanted iR a heart patient. The elect-
Fodes of the aeemakef are 1nserted 1n the patieﬂt"s heaft and are @@ﬂﬂés
ted to a tip Z F&&&W&F (also In the patieat’s b %y Aapd a f@ﬂemar with
a Fing aeH lfixed 6n the atieﬂts body m the Viginity ot the recei
BP wam in a eeia &gee e% he mameﬁ& here a §1gﬁ§ oF hear ifau e

Eatieﬂt sWite generator. The Implises 1t sengs {6 é 8 Hﬂ
aeﬂ Fe tfam.fmm% {0.the receiver, from there o the elgctro
fae?u% a&t%hi%li HAUM-iHdium {erminals, fo the nerves sﬂmulatm@

Allays of IAdium Wii Btth metals are charag by many
luable ‘properties as we gzuse i§ esmiﬂd Um, t e ﬁatum ai
of asfmum 3hd iH?iUPﬁ for greater detail sge the egap,tef 6h ﬁmuﬁm
Small additiens 6F iFl iuv% 8 tua@sieﬂ aﬂ e baenum ena em
to retain their sire &s at F&Tlﬂlrr&&
the acid f&&istaﬁee e m mum aﬂ Eglfaiumhis an a ditiaﬂ of m
to these metals makes them e&eel%hiaﬁ 1 %i& Fespact.

The fea ok dﬂau&t lp é FeSSI0R, ewevef fhat it is onl
aoystati ﬂsapp,fati A: 1t 15 a8 s? 1%1& Y
g &a“ Fom the aett at this silvery- whﬁte atal 16oks beautiful, it alse

exeel Bht eah a&&r&ws&m& it 1 E%aﬂ StFOR aﬂd OWS
00d resistanee & % her aﬁ%ﬂg s striking

{8 QE&W BQF anl

eatufe i§ i) l iR 88pect It 15 ALY iA:

eﬁﬁf t 6§6§t ﬁ@l E S{Hlu Bﬂ%% & atner Hi? Ber

otepaﬂ Uiﬁ‘% %ii alaf S{B elal %ﬁ%,,iﬁﬂla 86te
Y. any aei ? E Ader oF Ezr i? VeR a§ud

rggaa, Gﬂe Bt the WSt aggressers Knowh, I BQW@ %S;& te BFB uce &ven

Ufﬁ



the slightest effect on it. The only
substances affecting it are molteh
alkalis and sodium peroxide.

One of iridium’s greaiest advanta-
ges i§ ap abihtly to retain iis vaiuable
pFo) actically 1A eﬁmteﬂy
whatgver the ehaﬁ in the mediu
But for its high cost (it is more ex-

ensive than platinum), 1t wauld
ave beea use m Pﬂ&lﬂl tields of

sclence and techRol ut as it 15

ﬁs appheat I limited to w ere 1
F&Qﬁi&‘z h% Al

Ia taae@, it i§ fam Whlﬁh

ﬁt@ﬂ%@% fa%m ) %&eﬁmfﬁm m&%’iﬁi

BF iddm an 8 and ﬁE
miva ee The grifices 6
aw& mt maaul GHUFS

¢ 4% @Hg -. Qn With 1is ailo w1
Wﬁe@%ﬁf@ b b
u %
Very th tféﬂﬂﬁl o d Th
b iR R R R R T

gse
oF Ph mm eea&m@&, 1§ pe am te te&m& i
ey Aies the ap mea e if um oh ?ﬁef mekals nve ves
traiy ?&m $ eaa e e,s;ite ee%t ¥g fem te me £e

e anides of po ssmmaa 1Uk at 6 —@a
ua = {5 mUe m lef h& I§ a6 i@% E%gmg a [ %aye& o
E [ur {6 some athe dhqum ﬁu Fess Whic sauseé

Bating t sﬂe ase eta he same %&Tg guﬁe
eH ah aetufee édlum Wire: a aBF of tul &t aef bsnu
1ds iﬁEFB e mte an 1H kum tube ap. meaR )
FAWIRg 4 Bimetal wire OF pecessary t e%&& 1§ mam] @w it Is
Usea o the GORLFRN ﬂﬂd&% 638{FBB 1B

a T&%ss i ng. it consists in

epe,sitm a selltien 6 an gf[ salt wit B BF SBPﬁ@ pther GF
gal ic €0 aua oh the SUP
Stﬁﬂf@: Vo atihzes and a a ia‘i eP {Fidiue 15 ?L} F% ihesuﬁaeee eame

Ther 1§ als? a Ehemic ifi
aeee ﬁﬁﬁ%%ﬁﬂ @itlﬂﬁ&&
atme,s here of up @ BFgamic §u‘E

Allpyed with other metals, 6P m u mkm UM mﬁ ied 1n
e hemical mdustfy iFidium-nickel s t1 & part m the ﬁf dueueﬂ
gm ylene from acetylene and me R aatmugﬂ also €6A:
11 Lﬂg some mdlum eeelera&e the foFmakion 6f RItHE exnd%&— on8
m‘&es in the produckion of Ritric a6ld.
Extremaly beautifil are the bright-coloured iridium salis, although
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application so far. 1t will be feeall hat 1A iB 4 Smithson Teﬂ
govered two new elements in the black residue of pative Patmum
%ived in agua re%ia Siﬂee one ef them formed salis of all the colours
the fambaw Tennant did Aot have e speﬂd mueh time thmkm@ of a
ﬁa 3 Gf it. He called it iridium from the Greek ivopidees — irideScent.
The fates af the giaﬂﬂum metals afe 80 mt ma&eh intertwined d%at
it is 1mpossib e to tell about one e th e%swn fessm 1o {

exe?pt giving this element its ﬁ&[{l thns quality has fguﬂd Ao gfaet gal

i5t0F| f he others. {n 184 soF of Kazan mvefsﬁy
Ru&sw Klaus, we have mermah eamef gcame m{efeste
m%%m%paﬂﬂum ore found in the Urals. At his ﬁe quest the § 4?
tefsbu t sent him samglese latinum Fesidues, ¢ tt)s the ﬂﬁ@@iub
gfee sg itate fafmed when Erude atmu 1§ processe a%uka: fe “}gs

uem]&hgo ) feeale Atteve e mnm of
struck by the amount of v% uable ee aeaemﬁs my Fesi {ame
Eaﬁ; from 10 per cent of platinum, 1 pxtral % |a aﬁei’h&l & AMOUA
ot ;{a%uvg.f ifqi;\ead1um BSMIUM, a quankity of palladium and a pesu af
While initially Klaus had eﬂly a pufelggz ractical end in Pﬂl
ind a way of pro mte dues 6 atume into tpgn
he was seea ea Ile-he a;ef m more fundam m F@&é oF
twe full fﬁ e&l beeﬂ uy with t %FB e From
J%m@t mght [ved 1A the &Eﬂérg dine aﬂ ad ea hhsfg
e sl sl el
Hﬂlh&l A f(aﬂdéf }ﬁuﬁiem aul&ﬁ Bu Fl l?f ﬁwra.& 1n th Ig& § A

Sfifﬂﬂg atipum ares in aq &F @l&W lVS IRG8FS ah &
IQGHQEF&H%B %aﬁl

§ BW gacko
matte aat aﬁy %@hﬁi 8 {% 8 §6h001. {%

E{aﬂ % gpialng g {he Ml GBALUR %§6H 18R 8

@fﬁiﬁ& sUBStaRCe Raa f8 mention alga its tast aﬁ Fah § éVf% HSKS
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Tlr\u& 1h ha pewh that the famous
Kar Seheele
dled oA tasti hyd aihie ael
Klaus’ wa was crowned with
sueeess: he found away of pfeeessm
the residues. Now he had to
St. Petersburg to report the f su ts
to the Minister of Finance who had
been interesied in the problem. ToO
make the trip the chemist had to bor-
row 90 es from a friend (he
was able to repay It nok until several
Eeafs afferwards wh b he was already
%Wﬂ iﬂfafﬂaiifiﬂa ). OR arkival iR
gs ea&f faus  was re-
fewe minister two da
ater 8% given 51%&&%& tQ
1§§ge pouUR efpatm ) .Eesidu
F uarier of a pou éruge
pa&mu {0 GORtiAUR Kis researéh.
Back in Kazan, Klaus plun&edl into his studies ahee more and a few
years later could beast brilliant success. Ope of the most |mpoFtanl re-
sults was the discovery, in 1844, of the last unknowh element — the
MRussian® member of the platinum family. Klaus wroie: "I poticed
gven dugmg My first experiepts that there was a new wbsﬁﬂee
pfesem t was at first un ble t6 1§eiate1ftffem the admixtures. | worked
6 the p em. oF more thah a year before | finally developed anﬁ

A el able way 6F pr uem it m its pu S Re
i é futheag% % @ E UF ?atfef%iﬂ FOm tﬁe LakiA name
ussia = %s t6 substances of great iierest”
?wever Klaus’ diseeveg was o 1mmednaﬂy recognized. He sent
the first sampes e some o hhlihdl& of the new element to Berzelius
in Steckh lm) WHO GOMMAR realest respect of all chemists.
f ¢ah BAly ima i% e Klaug’ disap em menk wheh he ieamedl thak the
celebrate sengn&n& eheve the sUbstance sent fo him containea po }a
Eew eeme% Ut was an J M@ compouna oF 1Fidiufm. CORViR {at
& was Fight, Klaus conducied experiment ataf pxperimeRf, at fime
1gReH geveﬂi ¢ most elementary p Peeaultﬂlwﬁs; few yeats ateH(
wam& i§ colleagues: Wr Rh wegﬂpﬁ\ G m iU one must
Baware of the vap use osmie i eﬁﬁh volakile su E
sam% the most . ge ih%&; 2 ta%%% ﬁets pHmMarily, {he

s R R el i
1§£av§ ﬁ a new elsmem Was 56 great that %ae finally achigved Ris
uthe 1§ ate edn fi; {U§

R GFIHBB&& .Wereé ohce Mo
W Q»,, UB garefu SX&FMH&H% realized at ast giﬁ
istake.. EiHGGP% GoRgral GUF Filiant

668 ﬂ
IsGoVeries a%a%%thew glegam PreSeRtation. wmg ) ﬁi , YOUF Rame
ii8



will be inscribed in the history of chemistry for all time,” he wroie i6
the Russtan scientls b
aus summe u& his work in a paper entitled “Chemnicall Study of
Rest ues of the Urals Platinum Ore and the Metal Ruthenium® |!sublisi‘ied
5, which also mcludedl the first-ever descr ‘pkioml of ifidium in
whleh Klaus noted that he had spent more time on iridiym than on other
Patmum metals. His reeom iphs became the basis for develo m
he production of irldium and othef platinods. At present ?ure iridi
s extracted ffem native osmirid lum angd the resid ues of patmum Ofes
by actin Eant hefn by various reagents. First platinuim, osmium, palladium
Fut emum are 1selated and Only then comes the turn of iridium.
pow er thus obtained is either eom aehedl and then melted, or is
melted in electric furnaces in ap atfﬁosg Fe of argon. At ordinaky tem-
eratures iridium is extremely brittle and cannot be worked in any way,
ut when hot, it can be forged.
{Fiditim 1§ Very scarce: its natural reserves are not more than a few
millienths of oné per cent. The total rYeaﬂly PrOACHiOR %K all eountries
IS Aot mare thaﬁ he ton. However, this fact dpes ﬁat da pen Scientists’
iaterest 1n this gemem iﬁem BFe field% l&&&l&ﬁh are
eu dfef he Fg ioackive Isotopes m 1Um. Nat eﬁ@ chers
at the Quadaras }emefeseafe %HL A Fra ee afaw detge-
tor (gammatron) for the control of the siate 6 dams and ofher
Feintorced eeﬁefe ¢ StruckIReS: undef the aetleﬂ af amma-kys emitted
By the Isotepe IFdiim- 1@2 ag ?ss plate with a 1gh -Sensttive layer de-
pesited 8 ﬁs surface shows a 6le FB&IUF%? the “insides” of the umti
gﬂ pars el iRspectea. E&geaﬂse §46 qeteetai& the qualiky, 6

afdwa{e we ds Is 6 Pa&e all” eavi nes
ee p Fpﬂ me u&nem& iﬂ

ets enetfa&iaa ah ast fu ﬂ%&&
? -Sized antame 8 same | afape GoRkEoN t eve
g aﬁ i the. umaee ﬂee ract ense mluaa nehasdg

af%,, it can be etefmme aeeu what dls-
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ttaﬂ?e tl?e rays cover travelling through the charge, that is, to determine
its leve

A few more words on the isotopes of 1nd1um Apart from the iri-
dium-192, we have mennonedl,, there are 14 other radioactive igotopes
with the mass numbers from 182 through 198, The heaviest of them
has the shortest life: its half-life period is less than one minute. Curiously,
in_iridium-183 this period is exactdy one hour. Only two isotopes —
iridiym-191 and iridium-193— are stable. The share of atoms of the
ggaw@st oft them in the natural isotopic mixture is something like

er ¢cen

Apssoctated with an isotope of iridium was the discovery of Mosdbauer
effect which is the basis of extremely accurate methods of measuring
ttpmgtgl uamgnms %g% weak phenomena, widely used in physics, chemist-

. i
! ?éy Moss auer effect has been conﬁrmed by e Eeﬁmems with
severa dozen of elements, but the isto?v of science will always_asso-
clate the discovery of this important physical phenomenon with mridium



I BUDDING TWIG
rm (THALLIUM)

He whe seeks shall find.—'Eurekal’=
A find in dust— When new leaves come éut.—
Discovered a second time.— Spirituahism and
chemistry.— I honour of AviceRRa.— Lawrels for
the platypus.— The terror of rodenis.— Sesing
in darkinss— Precious stones?— Flashes in he
erysials.— Good catalyst— But for oRe Eif6um-:
stance.— Agatha Cristie makes a diagnesis.—
Separaking the inseparable.— Thallium in §sm1
conduckors.— The lights of a big sity.—=
company with other metals.— A valuabie &eﬂmbu
tioh.— Under freezing temperakuies— IR the
service of industry.— The lightast iseiops.
— ta jellyfish an Best roolis.— Thallium
i5 yet o have its say.

“He who seeks shall find,” lge%se Eaﬁaepulaf ﬁawet §e2ghWhethef {hlle

1§ tf & 6F a?(t 6ne thmg fie; at a ;%% foF
p. loeking BFSSHH sem ameaau 8 e;s oF vsmr»
? stl 6ihers ufﬂ % lPﬁ%&f
86 ethm t mmeee:& aupd a brllian geut ta
e BrO em @@t V%F li u %mm 8 s;e
§yf &e,w %p, ewa& yiﬂg u.b, h {BUS a mg f
mﬁg‘ QF& hnm H au.g §é§§h§egw mﬂs%
ave eep, F% a@ lgg @‘vs;fﬁ

it happened Sf gtim that w ie 8 king a tfeasure eﬂe found
of

few fams with if, eternal peace. Op the other Rand,
Celu g who had fa te md a show eﬁt ta nda.” feuﬂd a whele
Aew eentmemt Somet ma% this ﬂata William
Crookes of Bfltafﬂ in 1861 when he 1seav MIUEEh But it all
started much earlier,

. Baek in th% 2856@ Crookes, ep.. a eu @ eh@mm w?& 8 %a ged
in A study 6F FlUp-dust AGCWMM a&m LP

ﬂFl % t Rt

\FG
acid amdue&ma be newgg It might aan m ts Rgeffus
chemical SXPerments H@ P{ls @u 8 %%g &an#

% 8k abeﬁ ﬁime

all 1pte tmtewe Fi-
m [S a efate the 1§£_:ev ges Fal
Aok a ABBUFOUS Ihe

ehemﬁea eﬂe aﬂ egelea&# %@g h % ?
JS great sUrprise, IAstead. g 8 telh“tu €rookes
ebsewe a brght gresn line Which was foreigh (8 all then KROWA
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spectra. He reahzedl he had discover-

ed a new eemem aﬁd sinee it

Was sng and new leaves wefe
just coming out on the tfe&%

ealled 1t thalhum ffam the Greek

Buddin

oW moht la F thallium was

dlseaver% by the French chemist,

gh sa i flue- dhh&t of sulphuFié

a duction ana alse speciro-

a}?

Evea though Lam §
%te ?sai P&%& of myet “ll?e
m%%ﬁ“ %n § : mﬁq dfﬁg

)E 8 aﬂ@&W pa ush Shemist.

LT ma-
slder-a. R eegml tﬂ.e,ml
te evee meat

5’3‘% ﬂae oA dﬁ@ il
wﬁa%i 3. dﬂ@@&@@ spiFituaist and ﬁ &L'%gﬁéﬁ 3 eg‘aﬁu{u R.%i%xj%h

ae that thallium was for the first time detected durin
SPEtroscopic examma&iam. was patural: this element is present in ost
mefa,ll m §lich fﬂiﬁul% quamlt:h’&ﬁe:s hat ta discover its traces by change
Chemi y 1§ prackcally impessible and it was omly owing to the
exeeﬁtﬂa% aceu Ezy of the spectrall method that it was se@vefed

% content 6 tha. iU 1A (he earth's crust is Aot
58 § |‘ eF ee t he reserves of, say, gold 6% platinum
are far 18ss). w hefe are a IVe types 6 mk( that
6ah b8 Fagard aa tha T me faﬁ | i, urbaite,
{8 and avie at e e W % me,st pure

the, Seviet Unien)

eh"%%ﬁl Wa§ nx iﬂ SIQIQ ?Eamlage lﬁF 8% afti unty,
5{1}%@@ BGEUF §0 ; iﬂ ﬁ {uFe

ﬂam%
se%na 1
hu ue;& ?e 1%151 %@Q %‘ﬁi ex %,vﬁl?é?"duaes
u&m&“\h& BFQ u& gp, ok T@aé ZAc and seme aiher me

6F more than 50 VeArs atter diseovery thallium remahnh&dl strictly
Sﬁ o e‘*‘eé* iﬁ‘f@“m“?ﬁé‘e‘a@ﬁaﬁﬁ? densly. by, Trelyng oot
ki uliap ensity, melting poin
&e% ysical ehaw&ggl&tme& it has mgeh 1R common wi ?ead
1ts nelgh euf oA the right in the elemenis table (ihe twe occupy
sq a%& Nes. 81 ana 82). Chemicallly it has sofe commOR Properties
sodium and potassilm and alse wnh §iivef
Bemg a representative of the third group, thallium should mostly
act as a trivalent element, but it “pre ers‘ to be univalent like the
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alkalis. 1 some complex compo he

ever, be umvalem aﬂd

trivalent thallium 15 ea& the first in t 8 fa”le the eatl
%eeen asaeempeaea of the camplex amea ’ihns 15 awawe %aewa

rehe e hemist, Dumas, eseﬂ element

? “l w1
8 aﬁiﬁm metals eia

a b 10 say that from the standpoiat
51’%3@\11 ﬁt t%lhuml eemﬁ %se asite p QBHﬂl which makes it

E & BFAIthaFAyAcH paFa u\
s poiat, D mas sal that amea%ﬂ E

E??&m 6 R sy, <
aHAsufggr% dm gﬁﬂ?&tleﬂ abeu& t alh M aéad

0 faetﬁeal uses Began
Ehmeg ﬁ whenﬁ a fed ik aaé 1nse
te Was pat ie
etgze ‘h etiaﬂ e
=6 a. s 8l em
1eua §8H we Infrare

jrds it 1ays eggs an
StFIKIRG 1A afge FamGe: ﬁ is eevefad With fur% gs a duekaﬁ

gta

6§§
% il ﬁ{e
) %.Ii () Wa§ as much 2

% sirange 6F atuf& 1§

its eam BuR umylated
ll( tg ﬂf“t tirme. it
et %hng BOISBR @@mammg

at. §8

t oA ema’”]yéhi gfa H 1%—“1%
ean%ﬁ&m ah Ee { atﬂ 15%1«
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peering a S&lﬂii“atiﬁﬁ COuRnters

I8, instfumems for detecting and

measuﬁh radioactive  radiations,

whose  PFinci COMPORRRIS are

hosphor ¢ a:lls producing light

lafes when beta- oF gamma-
radiation. By me s of a photocell,
li ht 1s transformed into electrigity
d, the marehmteaswe the radiatief,

{  the bri tef ef afe and the greatsf

L s{e? a? the  CurRRk The
%% e,es Al nme SB&X%%PBG

sa e aetwataf& Whieh
ma.?e the ha.d ore efficient
Ad create fgensfs of mm%aee e@ i

%i%%;%;g b 8 Scilillalion

( Widely applied in modern engi-

B %BL@E activator 18

in ehemmr% thallium and its oxides and sulphides are applied ag

catalysts 1A fany OFganic Freactions ge.g Rydrogen reduchion of

RitrobenzeRe, OxXi atlea of gaseous apiline, etc.J. Some thallium com-
PouAds 6an Serve as antikndck additives i peifel.

But_fef aﬂe eircumstance, thallivm ana its salis could have found

extea&m agp leatiam fedicing. This circumstance is the hi th toxielty

met ma&t of its com aumd& mee in ﬂy eases

aset at ee fe uge a the effeet is ease to da %EFOHS

te use of tha 1s hmited altost wholly (o the treatmenk of

H%g\ﬂﬁ f.ml e { e se P (3 3 hal-rRmving agent) and to some other

i u.s "ineident that mledl everal vears age was associated
wﬁh thﬂi iﬁmakr gg} a halr¥ eaﬁ@eld in need of
u;g At Pﬂe pwa& awa g 8F Bpa from Oatar, a sma

sheik e,m A the Be&sé?a ulf, 1 LoRAoM. The aﬁem was
m a §8FIBUS 6B itiag. % %e u%e was HSIRg eve day and
% 8& {RGERASH 8F 10 breathe. Dogters In atar had
paalggml 8 g ‘ag%e,&e the igease ahd London specialists were the gir's

But whea 5he Was brought to 3 Londo has ital it appeared that
even the most skilled deetarsheeuld ot ma ? thing the strange
disease and after several thI%S of GOpsultation, adu reached #o

fe mea& o the case. Meanwiile the giF's con nt%aa aq deteﬁefate

8came grave: she was UB ORSCIOUS oSt % the time. Final %'

anl t g sifuation seemed A nugs@ wﬁa w?& attending 6

t came U wﬁ t e sixgges ion that t su gefmg
Hh a iu 615 ing ma {hat a Rove Christ
fea ot aﬂg be a a description of thalli um ﬁamﬂmg
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aéad that the sympioms given there bore a striking resemblance to
these shown by their patiént. The doctors decided to check the ﬂurses
Version but the nospital did not have the necessa mstfumermbs and
Fea eg arived from... Seotland Yard, which, hap Pfy
i; iAcidence, had just deali wﬁh a case_ of thallium p@iseﬂm@ §
efatagy providea the necessary chemicals and Instruments. T
gﬂ@&ﬁ& proved corieet: the girl was indeed suffefin ffom
talhufﬁ poisening. It was later found that her paremis had been
Using a rat poisoh based on thallium salis which had aﬁeeted he,
Ehtee?atla%mefwas prescribed the necessary treatment and was soon
U
6bv16usl thallium and its compounds are not to be treated lightly,
but if usedy F8 eﬂl% the ra.yﬁ ¢an d epee o
1) ﬂatufe m t Minerals are 0 well eembmed tha& it is sometimes
extremed % ult to separaie them. This 1s where some_6rganic
GOmp GUﬂdl& e alliy Fﬁth ﬁ g 1A h Ady. ifs lﬂmer&h& are immersed

mawa eps utia ) &t and thallium form te eleﬂel
§6 utmn&\a 14 § a%a&h&rﬂzﬁaﬁ ab F\agh 5861? z

than
Wefm {8F GRBS W g Up ip the suﬁ%ee ahd
Wi a fes FOMm §8pa

eavier
atin ORERk mm& 5, $his

methe,dl alsd makes 1t p a 8 18 sgt faie %lF E Rsity.
Semiconduciors, in fact a fairly recet invention, have become
part and parcel of our life, net i6 mention tee to which they
are mdlsgeﬂsal&he §emleeﬂduet% davices — smaple liable and easy
{6 handle — cope With an enormous amount 6 weﬂk Amaﬂ {he
maﬂ known su sti &es with semicendycior pmﬁﬁrﬁ ecial sig-
Rifi¢ance are §6-al vmeaus; Semiconauctons w mvaﬂi contaln
th?lhum i vaP} uS GCOMmBinakions With arsenic, antimony, sulphur,

§8 emum and {ehiFium,

eﬂ? with other elemem.h& thallium, is employed in ¢ dy eieetﬂe
sighs ffaring up i?g tggeauss fubes filled with ‘argon and thallium

[ produce Rt. Th hum va auf alse eS a green
P R L o R

i 1o some sigha % ISCharge are
Bralion of s eeml IASFU of € eelkm ph@t@gr&pmﬁ filrms aﬂd
Regatives and for estimation of roenigenograms.
ore than 10000 alloys are applied in mdu&try ahdl agricultyre,
and it 1s Rard to find a metal that is ﬂat a com ﬁ&h& of seme alloy.
’fh&l mm as hot been ignered here either. R ﬁ.g, using with 6fher
it IMpaHs to them certain valuable char &rtsdm, Combined
}mth lead tin aﬂd aﬂtimaw, it makes ah excellent aeid f&sﬁstlaﬂtr mat?ﬂal
oF iniAg und efg pipe-lings. Among Frecemily deve Gk?édi alloys
15 a af%e grou eaﬂﬂg metas iR WhICH, dd eadlm o t 8, PUrpose
f he eaﬁ um 8 GOm me:dl wit 1 éfeﬁ} me meiudiﬁg
, GAPPeF, Hﬂ aﬂ §6 é“ﬂ%& 8v g %ﬂ siIVer. GWIF]@ to it
fat o 10w melt% %aem& {hallium m 8aFings SFPﬂ%& Ratural ibricant
{he process oF tReir operalion y IMproving their WeaE Fasistance.
Th&ie are geveral dozens of th a [1U-CoRARREAG fusl e alleys and
the most striking of them is doubiessly the amalgam of fhallium
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which selidifies only at mipus 60° €. Thermometers filled with this
liquid alloy are indispensable in t ¢ coldest paris of the word and
in s ace, Where common mercury thermometers are uselgss,

The radioactive 1§a{e g thallium 204 serves as a beta-radialion Seuree
i Many 1AStFUMeR! d te eemf produckion Processes, and, am

%af% teea ;S t ea§t§ uge@ m.%sgai l’é‘ {%va textil% oF p err S{Hb ine

gef ) begin
{6 18se oF %m iR intensity meaks that the materrhai as gained
8F est m

%kness ah autaml& ic device Frastores e?ti al epefatmg
gaﬂ Ii; Other 1RsiF Pﬁeﬂ&& WGF mﬁ B Fadioackive m U Femey
aFmtul 8 aetrasta&ae that ? 8R BFiginate 1[1 Bps at {extile
and paper mills an faete {85 ManuFacturing oine fllm.

Unlil. recenily seientists knew two stable and 18 radioackive isgtopes
of thallium. The iseigpe thallium-191 was considered to be the Ii hest
of them. But iR 1972 even a lighter one, tha hum 189, was obiained
at the je,m% “ﬁ ear ﬁe&em pstitute as Dubfa near Moscow,

thalliur are found in maag, Eants ARd AREMAIS. 6unauslg
amah amma.hi the ma%& eenspleuaul this respeck are marine Specids
(aetmias ellytish, startish, etie and among p aﬁﬁ t 06Eurs preds
naatym speeies gfagu 5 ?sult ace, semee i eve%m@umu te
it 1A the course of thelr life For exa M Was
found 1A Beet Froots growing m ah afaag e ma&t SeRsitlv
Esntfumem failed t % egistﬁf ﬁgp 8nce. Sl sequ%ﬂ% Fesearch snowe
at sugar beet 6ou 86t” and accumulate thallium even whare
it was Present in sel m t 8 Minutest uammss

More than a hupdred years age t ffem et\a%mlﬁé Dumas we

have menkioned sarlier ?F&%ﬁﬁtéﬁ Hhal iU Woeuld usher 1n ﬁqw

Fhady Blaa LS SRR S

IH a@ it 6ah B8 § ted BF SUre that this & ment
has nat played its best reles yet.




A SPAGE MISSION
i (BISMUTH)

Experiment Sphere.— Was it warthwhile?—
Confusion in medieval ehem.hstr{ Deinogorgon
oF glaura?— Conjeciures.— The pale faces of
beaulties.— A noble occupalion.— The fire bri-
gade may go to sleep.— Classroom tea party.— A
plague cure.— Effect grows more effective.— in
chinaware and cosmetics.— Stuffed feiymefs -
The best part.— Defying the laws of nature.—
Between the poles.— Up in a blue flame.— A iaw
is corrected. The molecules are realigned.—
Metal glass.— Under fire for two months.—
Almost searce.— Finds beyond Lake Baikal.

On a summef day in 1976 Bens Velyaw and Vltain Zhala%w the
crew of the Salwibs orbi a. fese rch ‘station, reporied te the Fig
g‘zee etﬁgime At AR E?‘“‘éhe eemaletiaﬂ e 2 programmed techrical experiment

it is mere ible just to thmk how maay ﬁ%ﬁ&&&lﬁﬂs § aeem&m have
to master. The f? are ble 66&6&&‘ ysicisis and
chemists — it 1§ idleve te eﬂume tx@ tew iaf® QEEUBQHBHS
T is t1me, 1A BF ée atry, eut {fe expeﬂmeﬂ& ,e te turned
e f alL i&lﬁl& ah enf se copac device & ¥ ieat
i &2‘6 %&%;%ﬁ%%. g%&t Hﬂ FQ 5pacl lehtef Caln o meltea mga
use e% 260-graVity A Brder o oBiaIA iéeaﬁ)‘ “t\%émﬁy feta L fq
What was he devie aFL d what Was the met qestmedl to be amaﬂ@ the
first t6 g6 down 13 IstoF aee etal ur%& Th e, device €on-
51sted of a ?ex hol m@ tt)e me ag pe es te etafﬂe ah elegtric heater

and a small trapspareht Javsan ba chosen by selentists was
Wooed saq ?Q? tm gﬂd admmiuh, ﬂ the fa {H& of 4:2:1:1
fespeetwe

HBWB { stall WSS Tor Y { ah a gﬂf&
Its m?m a Viﬁt&@% ahd the reas 91 g It was eat BR 4 “Space M
1§ a low me ting point (aroun ﬁﬁfef a ekl mes { dé
gﬁﬁ 8r, henee Hi ) G:Tt wi e QVlfé for. melting it, an

%&?ﬂ usly, there 15 AO Ree ta exalam how vital this is 1n saaee 8ng:

thsel 6p the AppoR hBUF the ¢e maﬂ&

device and a tm&g am Fes__rga lege e ea

mte the tube of the heater. @IE‘% @é §66R Bac mle Ia %

ah a special attachment pus At the ava Were {
?eﬁmen. taking “? age o e drop wau ave il me 1atey

fallen to the botiom and ta& be it | eutefsaeetau

leaving the heater, the pellet 6 ma ten metal simply fleats in w31ght
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iessaess The speed with which it 15 pushed out 0f the heater and {he
size of the ba are designed in such a w iyt af gt e time It touches
the wall ef the bag it shouldt have solidified. So, drop after drop
trahs erm mto a il g mat b
ds seem t0 look all flght theyfe nice,” Vitali Zholobov
GGH’lPﬁéIﬂlftedl as the exgeﬂmeh& proceed pleasamt to waich the
hot drgPsfeat in wel ﬂe&sm& and sehd Wy wnthauuh touching anything.”
was the amta the experiment? What was its practical use? IS it

wefthwlnlhle to have a whole t6-do in space for the sake of eelleetm%
ds even if of an Ideally spherical shape? But were they

ne

T eiavsah bag was bfeu hi to eafth and scientists af many laboratories
eafem studied the eeﬂt h . Alas, it was 6u d tha& ih the faeess
sei watiaﬂ mstea of eeemm% FOuRd, aequi
elh tical foFm and wheﬂ cold, turned inte tm b BF ¢ emeas“
Fu themm; Wooed's al aybi space lst its Pifemﬁy But Slﬂ&é as
they say, “you must BBI 8 afe You QW& we 6an su? @&ﬁ
su6 ex eﬂ QRS Wll be afeg }HU%@ i m% §UGGAssE f tmﬁmg
BFG& %&s 8 Fevea% 8fore to make a bal
gaHRg if te estrial conditions it i§ aa 8 F{, ﬁ Gary out eleven
em&naas; Ad 1gse a s%ba antial atal. Besides, the wue Ure

OURL 6
L R S
Feum%y eivu %aﬁa al ey w1 Be Fepatd wf gh m{é{%@% u

But H% At now 1et Us descend to earth aa? leara semethm@ about
bismuth epnﬂelpa eampeaea& of Wood's alloy. Bismuth Is a ds %/
hnte metal with F“S tiAge. ’E e ﬁ st me%uaa gﬁ it 1s found 1A fhe
k}uee tw emne 1teratur% ia MmaRy  Ehemists
?ea sed BiSMut , A BF aﬂu aa A ah alGhemic diéii@ﬂaFy
GH stanee, it 1§ esen e ' as “any lighte dpal@st an e
t the same time, 1A A ggk BR nera is an %& iA ?Id
aada W times, WHite mi a well-knowh mata. HySk aRa minerale
%“& Brgius Agricola me uée me,st il Ham

I§Higt
ABWA RGigRk 1 e& vsa tm
ﬂal&eﬁf%aﬁ %& 53”? ! wa Eegﬁﬁga U%get %bf @BFF\%?

853 &§€VF a&may&hm 35

nat a 51
%@eeu g%m& Gl%ﬂ‘&% HIQF% MES a
18R UF% u,rﬁ an aman,@ e SUEh expres-
we ea%sb 35 Aemogargom, g

There are RUMEFOUS VEFSIG s ex lamm he origin, of the word “bis-
muth” GFRG beheve it Is base ent & Germah F%t w&ssa ditgnaié dﬂ\a/gg
from Whis Whi
white mateﬂas eaRiR ﬁﬁ f &at Ta mk that It comes from

ﬁl R welﬁee méa ew aa gal a W6 a mine), sinee
evea in old times the metal w meadaw& of Saxony near
Meissen. Yet others assert t lsmut ewe& its name to Wiesen,
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ah area if Germaﬂy Fich ip this metal. There is alsp a theory that
bismuth is a distorted vefslaﬂ ef the Arabic bi Ismith which ‘means
ieekmg hke aﬂumeﬂy it Is Rard ta §a hieh Version I8 authentiec.
ia, OF iASIANCE, does ROE gjve a definite
g&sﬁ ﬁs e%d ealy fema. @ Brgih 6 the Rame B. has net beeh
The symbel Bi was first introduced by the outstanding Swedish
ehemhst Berzalilis.
in the old days bismuth cempounds were widel used as E@gmeﬂts
fease mnhs aﬂdl cosmelics. {n great demand among Russia wameﬁ
kinds e CEFUSS, meludmgl ¢ based aﬂ bismu h which was alse
g fpag.ns %ems;e Aq EnRglis Whe visited Russia in {he
16th centuky, commen tai ‘Women Use sp much paiat
tat BRe Gan see teif Smeared faces almost a h?atm@ distance.
They 6an Be best comparea 16 Eml 8Fs’ Wives as they 8ok as if flouf
hagM were beaten eut {n front 6
edicine 1S another ancient 1aeeupaueﬂ“ of bismuth compounds,
To this day the Zare included 1A maﬂgz %m%s powders and ointments used
as A 13&@@: i and healing agent IA the treatment of skin and gastroin-
tgstm diseases, BuFAs aa WOURGS ? Bﬁiﬁﬂﬁﬁﬂﬂm{ﬂl industry,
therefore, is 6RE e the mam een&umefs of bBismuin
1A eﬂgmeefm@b 1smut as eﬂg been known for the fusible alloys
it Makes B0k ed More thah a4 huRdied years ago we
read: “Bismuth 1s. meiud%dl m alloys for the s6le u of making
them fLL&lbie This is Why metal is used lztmmei}la OFgan-bul dHEFS
r;eﬂt ﬂes eei Wmetl aterial, Prin fs;asea
fila_bismiut tet ota khit se 1e whie Epurse, dees
aat 1mafave it§ qu& EW,, as 15 ut a § bm{
Emtefi ave s{?gp% 1§mut A e meta.i but there
Leat for bis d amaa Waeds aile
we av meanaa@d bwe I at ﬁe firemen ave
nothing t6 WBFFy a au& it they how t at m a bie 6bjects and
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buﬂdlﬂ%& are eqeuip ith automatic

fire extinguishers wor m@ oA uses

made from bismuth-based m

Onee the temp efaturg T u

Eg ises apove a definit lu

t se melis, aetivatm the a
ves 4 S6und signal.

seuﬂd the a?a%f %%utthf?gedﬁ
with water wﬁ uk ag Gutsi

assistance, firem
arkve the Gﬂ thig mey have {6 ﬁ
5 {0 returh vice back io s

— state of “com Heaémesg
An alloy of bismuth with lead and
FBFEUFY melts even On FubbiAg
and seFves abmetl enck|. Bis-
futh-based fusi i Bys Make fe:
able glasg-ts -feta seae Aﬁ@as 06
ma e fram Wopd's alley wi

g s e T L
M ﬁ %1

Bem a fme casting material, bismuth is used for the moulding of
gaggtih glgle%attlgt Fshap@s;,gfaf: ﬁf‘ ing section metalfegfaﬁme speelmeﬂsgaﬂd

Cerlain biimuth alle ﬂ?bs are ehaﬁaﬁiﬁﬂ%dl URigue magﬂe&ne ¥0-

perties. An al ey oF B 1§ th with ma ﬂ@&e m e powertul ma eﬂt

Magnels; aﬂg ?g With aRtiMORY, t ee feet of ma g

tance, 15 uie F the manufact fe ef fesp Ading &; @u efs

apd ampli 1es Aummlum ah a oys Wit

) bism 61 B&F eem e BHS a&& i Hwe eﬁy

ahd we lﬁ ffee{ 1 .achigved By a lsmut

stalnless. sies Gam “ lt smut F%%HJ:& e

eeﬂtfa.e é\@ Whgti called “Hn p agu:? , 1,8, 151 IEF ieﬂ 8 ‘ie met
0 pow QH% BF ewéem poraluies. THIS 15 Sause g 8 {ransior aIBH
e M 1eatleﬂ 8 ta

e e IR, mta ano heh whose Grystalitng lattle

mefé Wl a § qdlg FiBUkoR e aﬁem& whit f 1§ tra e;me
nhg ?{ ﬁl%i§6%m%ﬂk%ga§i ¥aa§e ismut

gf mlé%g% BF%V% ! fam gstruction When its aemé are realigned in the

Allpys of blsmuth wnth tellunum are eeﬂslderedl a promising material
for hefm.%leetm eﬂ&ﬁﬁw& in them, a good combinatioh of the
metals ensures high ef lﬁiéﬂ&g of tfaﬁsfefmaueﬂ of thermal into electric
EBW&F 1t WIIL Be recalled that the first thermorlectric battery designed

mething like a Rupdred and fifty years ago worked oA soldered
aﬂtimaay ana bismuth wntes

Retiic cooling is today widely used in cosmonaudics, medicine
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hd other fields. Back in 1834 a Ffeﬂelm %lhweist Jeah Peltier, ngticed
that it difeet EUFreRt was passed t FOUgh 8 EiFcuit eemp«mﬁ of two
fefeﬁt congductors, say 1Foh and BisMuUth, & quanlity of heat was ab-
sefbed at the junction of the two metals. For a long time this gheﬂemeﬂea
whieh eame ta be kﬂﬁWh as Peltier effeet feuad ho practical app iéﬁtlﬁﬁ
sinee th e eaa m lstefe at the jUncion was quite insignificant.
More than a % ears later the fameus Soviet physieist, Albfam
iaffe su ested at the metals in thermoplectiic devices should be
fe laged y emicen uem 1A aameulaf By compounds of bismuth,
elluFiu, ée enlum ? aRtiMoRY. é i then tound that Peltief
eeé 6ol eetive feal s of gooling. it pfavw possible op
asis 16 e a BB a i ype of F fngefa 8f in Which Rot, iquids
QF aaspLay feee ab m]bute GLroRs Tm elagtron, reffi efa-
18 (ROt E hiﬂ}‘ 8) lewer the tem eFa ke 10 FIAUS
Rether st fe 8 sueh de nees Is it the P%Ttiaﬂ af
{he eumm 1§ 6 an they %aeme 8aters.
Bismut eemPauﬁh are applied i aneu& ﬁelds of medem techng-
y Bismuth t axndé sewe& eat ep roduciion of aefyhe
ES; mt‘h anu aetu e e ass 8 m@ ap. hina, This epmpound
A use flux 1o me ¢ of seme organic

nﬂg 8%{ paratire 6
Sl stan m\fe ass lS eemaauml a@ its refrae-
tlve 1A ex salis 6 afe am% g8 E §igns,
éﬂ% Eheg t' the head-lights:
maly 1§mut alts give ii §le a ea ygeam

During the 1ast few eafs §6lentist Fégivea sqeengh aHEHHGE
{0 SUPFCORGCHLY, eﬂam@mm; 1566V %é] ‘i
Ph sicist, Kamer ﬂgﬁ H a&n feeeml Y GBB&id {6 have a
heoretical sigRifi &a ee CHARGIAZING h&%e mea
W%esnsts in electric F@Sl nce a u y eeamm@ Val 5%

ée temperaty a me 6lpse 1o absolute 2 %
Fapia develepment 6 seienee aa tee nology 1 the second halk o
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— ] this century has revealed widie-an-

gmg msp ois for prachical uses of

ductivity, and particularly
m te power - industry. But for
these . praspects to become reality
scientists must find a wag of “raising”

transition temperature (i e. the fem-
erature at which Feonductivity
ats 1A) as my eih fre the ahwiute
8re as pessible. ih 6th %F words
L& must create what can be {ermed
-{emperature eaﬂduetafs
QF Materials aethma% EOnALG:
tivity at mafe BF angible tempe:-
falium S6me § fegﬁ lists eve{ at
Fi’l agtlf ﬁ %aqi.mute
ﬁfa‘mﬂ%& Gan be fUurRed A6
§ue aterials
Not long age Seviet chemisis
achieved the fifst breakihrough in
the SBIU’[GB of this problem. By elfetmlymp% a water ieiutiaa 8 {he
ﬁatse gad aﬂdhsmut BVer 3 tejugne seﬁi POy %ﬂgf
ieng the e tam a polymer eantamm ﬂea peF ¢ent of fsed
éFﬁi&kﬁ miefaas mb Jgﬂaletef ach) ef a i ad Bismukh aiia
inee t meta bag Eﬁ%i 8 1A the pelymer 136 enk it ws
Fried the sa thout av hg beeame oxidize e SUf
of the amiees was am%t idaally 6l6ar. Experim Bltt&. ave § tat

te te eﬂu% e fransition Ao a su F kiR tata 8
aewm[zg sgu taa&nm&? \gher than § apt ﬁﬁ ? &f ai{heugﬁ
it 15 SHT;\ Slfa t1§ {6 B3 hopad that Further stéps In tAls
feseafa wnlge e a problem,

Workers at Michigan Uﬂﬁ\l;&lﬁsﬁ USA) also have some i.m{efestm
resulis 6 thelF credit. They avwejgtagh ?f‘ that bismuyth ¢ %
with, 3 small eauamtnt ?gem% A oF tellurium  as u%& &u feaﬂ
ue jvity at 6 8 the UF% meta E & %hfa tarized
f ry. Bg q%m% ) eeﬂ emmﬁ% 6 itien, 1t s
Bass 8 i6 chahge BismUtR'S transition temperature sither way.
However, blsmuth plays its mest 1fﬂ§6ftaﬂ role, that of the heat trans-
fef aﬁem iR nue ear feaeia&& Aot hemical ee{mpauﬂdi o allay,
Its pure form. This §§ explain the wide temperature fange
m WhIG ﬁ H’ﬂ&i s ? lItm ?amt 271°C aﬂp voilip pei%t
d 31 ERemIica 1F8§i§ﬁﬁﬂse and ggfl
of all, wﬁh ah a nht {6 15;9 Fse t erm& ﬂeutmﬂs Fa sut
absemm them, that 1s, w1£ %ut slowing dewn the chain feaetiaﬂ
P&Eﬁhh%m% i§ the use of Bismut m reactors fueled by wranium

dsse ed 1A
“Aong lgﬂ §{iﬁFUI% gg feitufes of bismuth is that unlike other

AfioR
etals IEis very brittie and easily ground inte powder. At the same
i32



time thin bi agmuth wire aﬁd Bismuth plates cap be obtained b(y fiot
BXHFUSIORn aA eegﬂ action. Owing 6 ef aip peculiatities of its erystalline
attice, bismuth ?s Aot SAFA Bﬂ sonigification hke most other metals,
ut exp? s in velu ﬁst as water ae? when it freezes). As a fule,

etm% noiAt E s{ances Fises i EF& §UFe 15 Increased, bul
IsMU the othe ﬁiglagﬁmum t oF the BP&S§UF& the

18
astef it Faa&gefma 180 11 et de ree of di am laced
i
¢ Jigh of

Bismuth demonstraies {
between tp% polas oF a stan aghet 1 i§ Fep elled ffem eaeh e them
ith e?ua. 0F68 aRd Gomes 16 taia pol tsituate at an equal distance

Fof fhem. {R & Magnelic éﬁ il 'S eeetﬁe Fe ahee GOWS
i

afe than that of ot éF me 3 Ls used er meﬁufm
iA % %ef FGHQ Hia nelic tields wpich 1s defie Bismut]
%gi tHGal eslatayle% gF Bismut y ffwhea it i§

Blie % B8R It 15 cooled it fises § ar ature
i QWSFQ FOM Z8re {6 finus 180 t e Fesist nee ees up 60 fitMes).

As far as the chemical propertigs of bismuth are concerned, they
are elese to these of antimomny and arseme — bismuth’s Aelghbours iA
the 5th f%ltg BF ma; axacly, 1n its sub ggau {o the right in the
elements ’f di efiﬁee i§ ﬁt its metallic properies are more
p[eﬂau. 15 . oA ﬂarufa ¢oRsI em@ 1{51 osition in the
glemepts taﬁle, é i§ i uated GBSQF 8 te e ef ea ner — {he

gn tee %ﬁ&& inadrya 1§m 1stae
ut in &\i 8he ﬁ %g\é& weaa? a vary ﬁahn film of
eﬁm% fﬁ io aver 1 the m@ BUrAS Up wn{ a pretty

For alma&t a huadlr%dle iarwi fifty years sines Michael Faraday estab-

ished the main_law e6trol ﬁ Was beheved that during electro-
ysns the i6As 6f a metal transfarred from the anade 6nto the cathode.
g Fasearchers att emsm tee GeﬁeF% I ahd No jic Chemistry
of the U F&i ia Aca eméy {iieﬂee& I§ avere t 1A the ease
) se 8 met 16&& UFiRg eege%ws 8ad ef t e aﬂa e 1‘ e
cathode m the &Eh §618 &st& slpen ehi g from
ISMYth a t em Rickel, While melteh 56 mm roxige was
g8 eu@b Ee {Fic GUFFe t Was a&se {RFOu te 8l
18, the BISHut ast, ahd §aon a{

B dImIRigAL
§my eadse BUke agi§muth E%é 5@ lpﬂ é e wr%aee eﬁ the aﬂae
However, that discovery did not d nsafeve Farada ;{,@ law but rather
elu ldatedl i, FoF it 1§ trug t a.t mest metais eally seftle on the eathede
Bismuth, iﬁad tA and antmoRy 6an eexee il ut enl

gg?t itﬁ% at?aat the olectrolyte 15 a melt of salis of alkali and a ah
The “E‘;GFE%HGH" to the Faraday law can be used to purify man
metals and alloys from %mmtube:&yef Bjsmuth ieag and efihefy" eiiuy
L B e g e e bl S i
ixtures 1 v
from the bull? of the metal and settsle en t%le anode. Tms methad ¢alled

cathode cleaning, 1s very econemical.
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All metals and most solids, generallly, have a definite erystalline strye-

ture in whieh the atoms are Situated 1A a strict order, Not 30 With liguids

%a@e& Take water, for instance Normally, it is an utterly chdotic
uml& e of H,0 molecules. But onee the water is eealed to 0°C, the mole-
eules take up positions, strictly correspond n% to the crystalline lattice of
jee. Thug, an iACORspicuous. rain dro?le‘t fansfafms intp a_beautifyl
snow-flake, The transformltion of a substance from its liquid to selid
state is accompanied not oAl [y y outward changes but also by changes
in fnaﬁy phys cal and ehem cal gfo perties.

Not all substances, however, have a crystalline structure. Glass for
examp:lle is amorphous both In liquid and solid states, Is it pessible to
fake aPﬁ&i-Ehh@hl& metallic melts solidify without ac uiﬁﬁg a ¢f staiiiﬂe
structure, that 1S, produce “metal glass?” It was ﬂa idle” e
prompied Scientists to raise this question: new materials could be ex eet
]eeghtadgemﬂstrate unique properties. But how could this task be accomp-
ishe

The process of erystalhzauaﬂ takes tlme durin % which the molecules
of a substance pass through an intermediary phase before taking ug
tabl g positions and fermm a erystal iatnee §e the seiei\ gss Wer
aced with t eﬂee toa tem ta accomiplish 1nstantaneous solidification,
y-passing the mterme phase,

deep VacUu aﬂd fr-eeimg tefﬂeem WeFe fauaef ée be uate
to ach iewe A ImMmediate fransforma iBﬂB ia iAte seli meta
tists that metal va aulf was 1feet oA a metal e:a? ace!
? am ef w ere the twe ¥lea gaﬂﬁit BAS Were maintain as§
weu imme iaheey fpge F% %%te One eﬁpeﬂm%ﬁg mva
Lh and it was ound % ilm OF BISMUth “glass™, a row mi-
il e i e Bt i
tance Wﬁ&% I 88 IQQWQF Igaﬁ I?l §1FHU§ 1A HE ew&&a lﬂ% {Qfﬁi
aghelism and SUPErcORiIGE afe u two efueha I%mge
materals wﬁhaut whneh the devele ehk of Many areas o H%

Aol Y, iﬁ IAE6 eelva le. Th rs és w y englAeers set great siore
met “glass” (“glass® meta. you wn

Bism{ith 1s the last raclicallly noR-Fadioactive element in the perio-
dic table. W % E cically® because some § b&e 8X eﬂmeeml ave
deme stmedl thdt the Auciel e; its Maih Aatura 1§ate

sU jee {0 Fa zaa&&we {ransfoFmation, a{ %% H% a. 1§ uﬂ
fe &6 ol lieﬂse {imes greater than e e QBS
% 204 as i ? sOfetRing w caRRok eaaid about ifs
t %F 5@1@%& the ha ee any eﬂee em Is A6 More than a few

A fanrly Fecent develapmemt in science was the sy nlm s of the 11@7{13
glement With the IP ot Pismuth A bismuth { F@&E m ah aeee é:
r-atef was siib eete ieree bom 3 ml%ml& y 16 Rk g
two manftiag g a6 e era&ae 6 fate RBR-St6p aﬂ 51 ut y {h8
rasults of dozeps 6 P histica eﬁmemlhs Were analy wm
pared. tt was finally established that he merging of an iBH 8 femium
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and a Rucleus of bismuth produced th ﬁu leus of the 107th element
with a half-life of about two- ausaﬂdi a Second.

The demaﬂ for bismut as been grewm every yeaf with the re-
sult that the price of this metal on the woHd market has risen 6 fimes
during the last fertg Keai& in 1ts Feserves in the earth’s crust bismuth is
somewhere in the Bt ezeh behind most fafe and tfaee elemeﬁhs At
the same time it has mere t 76 Rative. Fﬂl True, there are A
f preciable ee centratjon: an e meta. is6 ﬁlsmecﬁ as a by- produgt 6

ad eeppe silver and other wn fea 80 see &}ﬂ at
tmes as 1tte as, 666 1 per ee ls ut it 15 mesty prod Fom
BFeS BEEUFHAG iR Ba 1v1 eB mlna a m efu

ih Russia prospecting ns § was s{afte um the First World
War when the ﬂee ef hismu ad them G aﬂd ﬂtnee i s?ﬁ
?&E&Hi&ﬁ& Wasp meua Y aeu&e a wheh 1t eeame fio eﬂge e
6 1mpert them r—em em&awﬂﬁr ussian Army Sanitar dﬂ
tion Department requested the A a ey OF Selanees o fl eu&

uth 6rBS B66UFFRd 10 RUSSIA, aRd iF 56, Whethsr It waul aga&s le ts

tam the metal trem hem

The request wasg % eveH V. 1. Vernadsky, the leading Russian
geal ist wha was t ea. of teee mea oF the Study 6 Rus

atural B hh we e ema. ade a eafe stu y e
releva Hﬂlﬂe eelmeﬂs; H&P& ie Mu: euv?
d stafte

rﬁy an am att 8 am Jaspeﬁhm Su W
eﬁdm@ mber 5? the a e 37 ee eﬂe
sét eut 6, Lake an a e ess

P %F m aﬂewm BFa %ea

BUR ma;aﬁ 3 father hl BH em %
1§mut ﬁ ea §aw ne e% em AW mt MUtk p
Uekioh. a.ep §sne eFa mere ean ml m
em an m& egram& e

FQPH Qﬂ%@ %Pﬁ QUH §§ L{& @B%i



THE RAREST
OF THE RARE
(FRANGIUM)

There is always an exceplion {6
the rule.— The long wait— Where is the
tenant?— Some forecasting.— Two lines of re-
search.— Unforeseen radiation.— On the sheres of

the Dead Sea.— in cigar ash.— Discoveries are
disproved.— The search continues.— Forked fa-

dieactivity.— The vacancy is filled.— A shert
life.— Physies helps chemistry.— fn the process
of nuclear bombardment.— Alchemists would be

horrified.— The gold that was net nesded.—

Only one lamp flares up.— Chemistry 6n ihe

Fuh.— Wide-ramging melting peint.—
The ice has broken up.

There |s always an exception to the fule and 1f we accept the rule to
that selentific Elseeveﬂes afe made by men then the exee o will e

the names ei g outsta wemeé\ l\éign Sk16dgwska-Ciii é
%evefeg ge BRILM an fa ium, 1da No the discoverer of rhe-
AIUM, and Marguerite Berdy, the discovarsr of Franciufm.

Keafs ad Scientists around the world waited fGP the birth of
a 8% the place of ffaaelum in the elemea&s tabie ah thefe were
geed FEaSoRs e 1t When Dmitri Mendeleyev was work eﬂ his periq-
IGS fﬁ\ ta elemenis ad beegl dlsseve d and, ﬂat;u. , he eeud
all {he vacancies in his table. But the fea.i] §61entis Waﬁ -
dl ﬂH at those vacancies were tem GF&H, as 88 emems to fiIl the
el itely %ﬂsted IR Aatyre Byt sem how rﬂ void bejng ﬂe-
Mhﬂ Y, Aok BAlY mgae? ges In his table but also pre-
leted their physical an emme& pm%%ﬁm with great a&eumey
Davelopmenis were soon to confirm Mendeleyey's scientific aciimen:
in 1875 %allium was discovered (]Meadlele v had called it eka-alumi-
mufa jus %ke geet Ag it t6 resemble Its AeIGAboUF above In the elements
879 saw. the diseovery ef seindlum (eka-boron) and in 1886
eame? e {UFR of germantum ~(eka-Si
1A his article “The Natural ystem of Elements and its Use to Indi-
fate %wﬁiﬁs ef Undiscovered Elements,” published in 1871, Mende-
ev wroie: "Furthermoie, we Gan expect to find some major elements
of 2 ﬁad and ar% feugs in_the 10th row: the first musk fer—m an
oxide eR& the sacond of the RO type and the third of the R.d),
type; i 8 First Wil ave i amies with eesmm the second with barium
and all their exides must e strongly basic.”
Years passed, more and more elemenis were discovered but
No. 87 amlgﬂed for eka-cesium remaingd emmr (despite Aumero at-
tempis to find its legitimate tenant. Although this mysterious element
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Managed {6 remain incoghite, scientists had alr earned many of s
pra%%es determined g1ts position in the t %WL iemeﬁts y

Ae of the esfabhshed agts was that t h§ ément had {6 be ahkaliﬂe
?eﬁ y that mefea? in elements the Ui‘ ef i fe Wéf g gd
ffam ithiim and the & esef t6 cesium. 6&»% g to this fdet, It had to
% ly feaetwe (moFe 6 thah cesium), Which was w g it eeu xlft iA
nature only in the form of salis that were to be mafe s6luble than a
other salts of alkali mefals. Sinee t emeltm point dropped in metal
further th efz Were removed From lithium (From 180.5 1o 28°%°C e a
cesium could be expected to femam a‘i%md 1ke Mercury, URder ?fﬂiﬂaf
eeﬂdmtiam& Aﬂathef F&Bélﬁt}{r Be alu metal {exee b Tiiho
i§ that th gfet ma&sﬁu Hs aﬂ lement (that 1s, the awth
15 sﬁuate t g e emeﬂ , the § a lef its eeatem iR the earth's
Erust, E‘ze 1 em that afea yz eesi Y‘efy few atem& i nature
hiseeaElt aiee ent ’ésﬁuat eﬁeag ha te be th em@&t gf
8 Fare elements. F ﬂ y i&&ﬁﬂn Eﬁ its helghbougs on th 3{1@
elements meﬂtie% h i§ article)— radium ana asti-
sl e,&e that 8ka:-cesium Wou é Fad19a6tive.

AU lseavefi at tlae en g i kb eenéuf — §ave 8very reasen {6
gka- alsg B8

roperties of elemem No. 87 determined twe directions in the
seafeh Ht some seieﬂtists ha d 16 find 1&1{1 the mmemhs of the alkali
metals oF ipn mineral waters aa in 5eas rich in sUch metals; gthers pre-
ferred to 1ok amaﬁh the mpfedhh&hs of radioaciive decay of elements
heighbouring 6R eka eesiu

i 1913 a British radiochemist, Cranstop, deiecied a weak alpha-ra

dlatleh (alon g with beta-Fadtiakion typical of it) in an 1setepe oF ACLAIUM,
and sug este that an isotope of elément No. 87 could be formed in the
mﬁ&s ef Ruclear disintegration. A ggaf laterhsmuaf resulis were lrsﬁeft-
vue 3& the Ausmaﬂ M%{ F, Hess a DIscoveripg seme “URA-

RS | rifenis With an is6t6pe o emumt
Wwrote t%gt tﬁ&re partic es re formed in the p ot aﬁ a-decay e¥
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Ehe USU&|I|IX beta-active actinium-227.. The product of the decay must
g an 1s6t ibe of elemem No. 87.% But a suggestion is not yet a scientifie
fact, espee singe there were ample reasons to call it into question:
first, the al ha-radiﬁattﬁom was top weak to be considered ouiside the li-
mits of perimissible ex%eﬁmemhaall faults and second, the isotope of acti-
Alum undef study _could well contain admixtures 6f protoactinium oc-
CUFFiRg a ongsnde it 1 Rature and also characierized by Alpna-radiation,
Even though those scientists were following a correct path as was found
later, it was still 25 years pefore the discovery of element No, 87,

1n 1925 a British résearcher, Friend, set out for Palestine intending to
study, the water of the Dead Sea rich in alkali metals. He was positive
Mt if eka -Cesiufh could be stable, it was bound to be eomam m {he
water of the Dead Sea. The scientist's suppesition was guite oglcal but
ﬂ6 mdattef how hard he tried to detect No. 87 by X-ray spectroscopy, hie
alie to observe even tfaees of it.

The spactroscopic method was used bx other Séi&h&h&t& as well. it seem-
ed promuising since it was this method that had been responsible for the
dlse?vef y of Fubidlulﬂih and cesium — the elesest relatives of No. 87 in the

eup Not 6Rly coneent of salts from sea water, but alse
gf i s the Farest mme ashes MUShFOOMS aRd CIgars, bum&&u aF

abes of ex ﬂet amm s— al otenkial GarFFiers 6F Atoms 6F e
6asIum Basam gjee of seet COPIC examiRalivns, but AGAe ef
them produc esired restilis

Many a time t e SeleﬂTﬂi ts takm@ aml the sea ch faf eka -Gesiufh an-
AoURCEd suceess onl g tef n 1926 mieal
JOUFR sfe oFied th ﬂdm é e BH%ES e w,& ap. GHH
Fh glai dteh Ve 8bserve the 1R8s 6t § m a gpeﬁ

of the sulphate of manganese. They gave it t he name akahmum F88

ﬁ Fs later an American physicist,
is6R, puf wﬂlhed the rasults of A L?
magnetooptical observations 1e
yielded as ne believed, traees of {h
element I uestnon mt e Fire mme
rals of alka fetals eléy in $a-
maﬁskhte ol ueite aﬂd iep lite. He
asedp d that the element be
called virginium I henour of his Aa-
tive_state. 1n 1931 his compatriots
fh agd Wetmer selggﬂ]ﬁe;l ttha have
confirmed spectrase & pre-
ence of V%Fglﬂlﬂﬂ%ﬁi A mafs%ﬁe
Ut it was soon fouRd that the foreign
Aﬂ § in the spectrum were due {0 a
86t iA the caleite erystal 1A their
saeetfasee%e
in 1937 a Romaniah chemist
Hulubey, apnoupeed that he found
ekaeesium In pellucite and proposed
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that it should be QIV% the Rame gialdav um. Alas, neither alkalinium,
m{ vwgigu%ﬁea amﬁahea\g i was destined to take up the vacant squafe
Ti
geﬂeﬁs e t e fa iw&we theory were also coptinuing their
search. Back in 192 roserdow, a chemist from Odessa, a Ukfal-
Alan tewn oh the Blaek Sea gublushe& ah aHﬁele in the Uknamaan One-
mia! JeurAaks 1n which he analyzea some chemical and physical proper-
ties of eka-cesiumm and stressed that the elemen& “lm&di {6 be h fghig& fadie-
active®. But he mistakenly sup apased that the radiioaciiwity swm
ahd rubidium was cal sﬁ xtgr&& of element Na 87 w ic
giiagﬁgegéiegﬂnsgsauld be ealled Fussiue i it were 1o be discovered by Rus
A year later m%efestm fesuit wefe ebta ﬂed b the weli kﬂawm. f%dl
gmlhsts Hahn oF Germahy aﬂ e%? %if
‘%q‘”e "5F ohe of ihe e ‘“ES%% a%eié%‘te i
éﬂeam %a e?% atem%eﬂ ) hasn stibstance it was %%&SIBNB&%SH uisk a?ew

§ueh was the state BE affairs in seleﬂee in 1838 whe:a. the se Fﬁ|ﬂ1 fﬁf
-£esillm was jeined ‘?“‘ﬁ'“‘t‘e er&g a pupil 6F Marie §
E apﬁ& ah an mw g 6f the Radi mstitute, of P & F‘l t
eei ed i6 fepe tt past expel Hlfﬁn%lﬂ:&& lTieﬂy Hess an
oAg-fo sa 1t
was wnt 8fent

it 15 otien true e st m sclence Is a Fgotien e
u&t 1ke hef fedlmm Perey discovered the presence of alpha-
kf F task was {6 prove that the alphpa.same werepﬂat
admmuiés ef pfataetmlum. but 6F actinium.

Egg out a painstaking purification of actinium from all pessible
admlxtu aRd producis of F dm&&we disintegration, Pere ebtamedl the
PUIest specimen ef actinjum and found that the isofope oF this element
with the mass Aumber 227 had a “radiioaelive fork™, in other Words,
could disintegrate along twe imes emlttm beta- and aipha-particles.
True the prongs of this fork were At at all qual: ﬁ was en m iﬁ £ases
out of one thousand that the nuclei of aetmlum Fadiaied Hﬂi&l
while in all the other cases they radiated beta- nﬁa{
transforming 1ato the Auckei of an 1§etape of thorium. But Wh& appened
in the process of Alpha-emission?

Berey's calculations showed that R e{eetm an alp ha]wﬂﬂﬁhe
a ﬂueleus of hellhum) a ﬁueleus ef the isoiope of actiniuem Iost exa.e&
much “W&lﬁ t* ag was su leieﬂt oF It te tfa fam mtaaﬂu& ) aﬂ
isotope of No. 87. She then obtaine bF&&fﬂi COR lFPﬂ&E[BP: e aet
that er~ ex Hmen. 1elded tkﬁ Foduck oF decay 6 aetmium E
cal gha ﬂﬁ&rﬁe& heaw ali Fadioackive metal, Thak was t
awaited eka-cesium, oF MOFe GoF yits isstgpe with tem ﬂum
223, which had never beeh foupd In Rature. That was set i;g
Uraic element ang the year of discovery was 1939 P@hh%l’mﬁé Fey
gave It ge Rame francilm in hopour of her hemeland.

francium sijcceeded 1 evading discovery for such

on
tgﬁe? FIPS’E because it 1§ the ieasigsetable glement 1n” nature Wim thg
i



exee jon of the transyramiic elemeﬁtsz The half-life ef its longest hv
ing isetope ‘the ORe giscovered by Perey) is a mere 22 minukes, IS it
at ?l ﬁur rising then that rae:tmeaal Ao faees of francium eeeur ‘Aatu-
fally, let aeﬂe ag ??eﬂ i e reServes? ARd yet atoms of franeium
B EXist. Bmee l%% f the law of radieachive lsgﬂte Fali ﬁﬁ%iéﬂflsfi
ave galeulak t to every 59% v ide t }p terrest mater
;e% i§ a g Mere thak., fﬁgfams Fan ium ﬁg o6kin
FaRGIUm 1§ ame as 18 km 6r a Aged e 1A a heystack. BuUt 8veR §a
gg eg&g&g&ﬁ %%y ave §ame le,-d@e 8 Fap.e;ums ysical and eheml:
To gain that knowledge they had to ebt in artiﬁelaily an H}zgwee ﬂqble
gua.mltﬂl 6f theeemem eafef ly purity 1t f fpalla Rt
akky But the Recessary experim mltzs 6ﬂdl calculations within the shortest
pe&s e perod or fima.
o txaltia y francium was obtai @,P vaﬂeus hemieall methods, but all

Were ex and far fem parfect. It was an
whheﬂ “hem. ts sge%wﬁﬂe?pe?@ FE

uilding 6 eealy& i at aﬂy Sigfezp%ae%}tsg Ewn

an &E g?fti i IBE R ue Made Eggegi ?@f WeF QUE GBHaiA %BIG& me-

F&Hﬁu % E&i?@ﬂg ah lugl%; BA t Q_[F am AR 8 BHUE& g
% “}Q% !&&HUK @jglﬂiﬁﬁ ak &3@%@% 1R, BUBAa H@§¥

%ﬂsﬁﬁg@%@%ﬁm ?yﬁé*%% gt g}g& B gae &Fam of UFARW

ot much, isA't 1t9 tn the efa sasé qeld few trillipnths of a gfam
would net be Wort aFthin in the ease e faﬂelum th e

ere a whole tfeasu GF s6le ee a§ they & 1t e 1 Pﬁ&ﬁ
t ) eha.w&&r this metal. U %ES;E& % hr@ m eaa
teFmi eH e e& ’& y BF its

possi

me ing 3 gl m&E W?f fmat p. e m; %@ab&
§is #@F Ga %emmmﬂ& %h%&% caal &h K’ﬁ P

net fmet od OF objainin ffaﬂelum 15 yiffadmamg is from
1sad, tha. luth 6F gold with aceelarat mut ¢ha . FESPeE-
Eve eFe,T. eaF oh 6F A anF dM leval a em&ts Weu ave eeﬂ
r fied 16 éarn at instea BIRA us Ress seteﬂtists ea’@ ﬂg
d Wlt egmeesmTF HBF % Fmitmtaa

é eam

Q§€i F%%ﬁ%%g is daUBLHYI, 8F Father UH % %
&% moe ahd more 63&9%?&%%@1% é al

§@1
W at iamj'i\p eehtu “alehemie“ processes? A gold foil, only a few
? gassetie_ is 1fradiated| gx&aee lermd};e(?s of

gi&lgéhapﬁlthie% la%e eeaf €a &ie W 6t6 f

L{ ?g ttg aﬂuh UF fm na.&%e,at @ ssetie w&t]b ifl ?Blé

E eg ala Eataryw %grget ea met the f6il

Fom the as?tte mEans e e AHmS, ? ifgn
the least, But It Is a fact ¢

al §
gxacy as 88 F% ut 1A ae&u& 6t IR 6ORtA p.s tep.sg{ Ads 8

olum atoms. Not s6 man Ewsn%g
nowaddys fen have 16 dea h th just a few atoms of & substance. FoF
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ex element No. 101 (subsequently called mendelevium) was dis-
ee\% ¥Ameﬂeaﬂ scient ts Whgh f?l% hag obtained eﬂl -)iata s of
it, and not all of them simulta Ut as a result af about a dozen
experiments (each yielding one oF twe atoms). Considered in this €6A-
text, tens of thousands of atoms i, a whole {reasure.

But to obtain, francium only sigm 1es the begmmﬂ of the feal wafk
it has to be isolated from the g leaned from all fission
ffa mems and theﬁ subgeeted t6 dp mstakmg examma&mﬂ All this has

e dope at real g cosmic speed, because the half-life of the mﬁa
e faﬂelum produced during the bombardment of gold is just 19

Flf&i the foil is dlsselved in a ua regia and by means of special "geld
collectors” the precious (but in this ease quite Useless) metal is femoved
from the solution. The ﬂext stage 1§ to confirm that the gu Fpase eH e
operation has been achigved: Blectronic mstfumeﬂ&s W n;%
Iabelled atoms method indjcate that not a single atom of gold Iremam
ed in the aqua regia solution. But there are Biher admixtures Which & n
distort the picture. And ever epefatlaa cuts SnoFk the time left for.
study of francium. The "“goldless” solution 1§ then passed several times
through a eolumn filled with a substaﬂee awdl abserbm all feduets
of auclear disi dﬁi&gf&%ﬁ& exe%bt franeium. tef puritica len ha.s een

completed, a drop of the § utieaistas red iAi6 an ipdent en
Eﬁ%n at and ?ff&di&&%dl% ewef if a ?f ew $é das

ater th e evaporates eavmg atams ) #faneium on the plate.
To eanﬁrm t e presence of the element the plate is placed A the
chamber of a sensitiye IAstrument where a Vacuum i§ Maintained and
a tiny neen lamp indicates the presence of francium. If oaly gne llam
is lighted, it means that franeium is pure. It oiher lam ﬂafe up

it will indicate the presence of other atoms. The concluding aﬂd
most demanding stage of the expeﬂmeﬂt is the study of frahcium
proper. The experimenters now have eﬂxa few minuies efaf% the matal
will be lost to nuclear decay. Scientists themselves jokingly refer 16 sue

experiments as “chemistry on the fuA®.

|

l
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Numerous experiments and calcu-
lations have been carried out simce
franelum was dlseaveredl and today
the basi¢ ?hyﬁea and chemical pro-

emes of this e emem have been sutu
dled its densit 5 g/em’ and
boiling point, 20 630% As to its
melting point, opinions differ. 1f has
yet been impossible to measure it be-
Cause it is beyond the power of
science to s%lnt esize it in apy ade-
quate quantity. At the same tife it S
{rue that at present radiochemists
have learned to work with submicros-
copic quamtities of matter. But
it 15 also true that the smaller the
ampunt of a substance the lower its
melting point (grains ef old, for
exampe measur hg 0.01 of & micron

met at 0636 as could

Aot
AR ecieds bul 3t §87°6).. Obviow the resulis. of
Eﬁ@%@ﬁ?ﬁ %h 1%% J‘ E ?ap, 12: kmtegim qu& ity 6F francium
i il BE 8 fainge ? i @@ acel
This 1§ Why jt 15 6Aly t earehhea;hly that scientists eaﬂ establish {hli
charatipnsiic ef ffaﬂelum and this Is by comparing the grape;&ﬁes 8
other alkali metals, estabhshm the ties bétween them and then exira
latm%estabhshedl relationshi mta an area for which no experime tal
data have been obtained. But this method dogs Aot produce resulis that
are a8 accurate as those that could be achieved were it passible to empls
moderh methods of measuring temperatuies. Hence the differences siem-
ing from the theoredical p mg@&meﬂs o whieh the calculations are
ased, Ong eames acress the f awmg values for the melting point of
aﬂeium Gﬁ?lht %hntefature (centi ﬂgfade 8, 19, 20, 27, 15 through 23, ete.
g FARCIUM i§ the most aetive aikalli metal. Whild fluorine
situatedl in the upper right corner of the Mendeleyev table, is the mest
striking representaiive Of non-melpls, Its antipode, francium, can be
considered the most metallic of all metals,

But what practical use ean this elemeﬂt have? Obviously it is still {96
eaHy {0 speak of its commercial application. And yet thefe arg €erialn
sigﬂs fhat it could_probably be used m future. The typical radiation of
; gment, for instance, ma.ke,si P § %&fete ihe 1f its “fore-
at ef“ aetml M, J§ Present I mme oubtiess interest f afm 161
ne 1 ihei fagt that francium aeeumuhames IR CARCEFOUS tissye, and
espeeia y 1mgeﬁaﬁ&, gven at the initial siages of mall nan&y T IS
fact makest element a promising aid in the early diagnoSis of €ancer,

as h fe?dy been demahstfa By xXperiments on rais. Obweuslg
1t i§ for the futyre to reveal the abilities of francium, but that will depen
R What scientists can learn today.
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ETERNAL RAYS

RQ (RADIUM)

What legends have to tell.— A step
to immorality.— Three francs a day.— The
task is set.— In a cold laberatory.— he great
surprise.— When one is meved by need.— 1a a
Pariis backyard.— A present from Bohemia.— A
fagic kmgdam— Four years later. ="k den't need
ah 6rder."—= A triumph of alchemy?— Becquerel's
love and injury.— Miraculous healer.—= Kelvin's
joy.— Necklaces and laberatories.— A Nobel
Brize. Bierre Curie's death.— One gram in a
founkain of Bre.— When a war is en— A
t;ea.éupe sh%%é Russian radiugh—=

ap&emg IQFE 8lAtM pé&g E ﬂae

The hlStBF of se ence is asseelated wnth RUMeroys legends about how
Ffeati eas were aﬁa&m great ﬂgl d great discoveries were made
terall wnthm §6CORES. Just feeb F& imedes ap. what happened te

hir whep he was § 1A his § for Newton, they say ﬁ
Eeﬁa eﬁm%elf from reat snne

BAOUGA ef i 6 y ah app
§16§ wnth 68 6F it uadam atal ans — {he uawem aw 6F graviia an
as § én?ee as that, but the pamt we

Naturality, all eould A6t ave
weulld like'te make here is that te ga s(ie s?met m% one has, 6
¢ ofte it By faiimg

have thee 8s 6 see ﬁ with, th ather Werds, peo)
a g,ne:s ut it was e §y %Newtaaf gase that the inel eat led HL

??uh&s §6 Fuch §6 that it was like a splinter 6f MOuRtAiR FOcK {GUER-
m 6ff an avalanche.

At nmesaseiemme dlseeve i§ preceded by Eme ths aﬂﬁyeafs of hard
werk, of eﬂes UpOR S8Fk 8xpe t&z of what re ameua&s{
ah epic e emsm A s{f iA exai’g{»ﬁ 15 th BW ) lseeve

m’a B fa (U, e ast fema eme s, By aﬂe

046WsKa-Curie aa heF us p.d: BFFe uﬁa sw BlIF §i8

QUH mmi g{e%ﬁ aBout t 8.iwoe remakkapie Scienkists and
8s§ we GF e%

QIF se it 3& §6iéR68,

er tfam Fide as ﬂi Yy AOW. Eaf was her ﬂanve
Poland and Aund Gefma §6il, Baris. What
F

did the futu%e have msafe BF er %s;t Bolis wha was g6ing
te enter the famous §6F aﬁ&% Hewan a& efetum ome after éms
gsthe umvemt)i ﬂd tea ysics at § N6 8ne 1A ihe WoF

t 56 she her??f ewt at ef mqp aﬂ Was pet to eema téi Mfa{e
eemmaa

erenily: having take etmte akis, Marie
ska-Curie teakh E}lfst step e@n F)BH& aﬂg arduGus oad 16 HmmeHa:
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lity, a road that put her name in one row with the greaiest names in histo-

F
yHer Iife in Pans hadl be%un It was stnll aears before gfenemll recogni-
}ion and dame would come 1o her. Righ tn she coull ford onl t ree
rancs a day to bu ﬂﬁy her food, clothes, bo oks and note gé
ren Even t e ORiRi usto tBe umvewi was a uxu an se
Ik there in any weather. i%save kero eng for th? ght she rgu?hed to
f Saint Genevieve Biblie eﬂue when dusk and worked there
il the elesn ROUF =1OE fter that she studied till two in the mor-
Aing 1A her t g& FoOm 1A the aitic, it ya gr% ene lamp. For weeks her
g ration consisted of tea ?nldlkz utter, 6F sometimes, of a
uae ef Fadi SBF a hand eme
Re finished the EGUFS;Q at Serbonne with henours and F%eewedl Wo
k plomas: {A g $ics and qaiath@mm]s 1n 6ne of the letters to f‘bf@ltf
tat eﬂ B WFBtR: “I 6an 588 Jife 1§ﬂateas¥ ) ?ﬂ Bhe 6 g
A8 & ave Eieveﬁ a&t 1659 rtant of all, centi eﬂﬁe ef
ar%%%smet emmug gligve aﬁ BH% {5 Fif {6 do semet m@ aﬂd must acRiave
m er am avent lace m Marig's life: she married
ket% eu R, tfi g Iready a we ??ma%mg gs%st From Ao %ﬂ mefq
t 'e ee me elF BiAt sndeaveur and the meaning 6f thejr life.
emew Inres years remained i fhe discovery 6F fadiuf.
Even the blf-h f irene in 1896? ﬂat lStFa t Marie from her re-
search. S ewer- i) herhusbaaﬁ& aborate ah tau At at the %mgﬂ

arako 16§ S6haol. ’feame easee h {6 Work
giﬁ&ﬁ tHoR. l%? Syéﬁeﬂtliie mt FRSt ) Hau& Fa i F

as the m atio
““ﬂ‘% %usbﬁ% eapg%%e deeiséegm% § aat ? “}%

{6 68 HHU% QIF §G18ALFIC quest 1A

that are

ith the he h instrument desi ﬂedb eF husband, which eould
est}%ate; u. l @ FZ; ﬁuxe %gﬂaw iigeevei@g Marie €ui-
ne studle usa Ee Worked In extm@’ % &Zeﬁi

&8 § %lm%%%
tiens, 1A a mp F%m il g@ 8F 8Xparim HHHHVQ

F
A Eé%éna& By s e;%;&%% &M fﬁ@“‘“’“
eff Ut M dl? ie : § uﬂes gefé&&an & was sta nn hﬁweuld ﬂat be pit
i ygi i e et
abﬁ)(r ﬁt} mﬁﬁ ESF 5% SRR IG examme mefe and
mfgsag_%e it %a e
8Fe QW%F a% ;a 8 enﬂgﬁr FE%M ah u;eu A E@@H
{PM wa{% gﬁl I%i Tmam Eﬁ an agn &ﬂ%n uﬂﬂ?l
n al;m QP%PHI%E& I@Ffll % a_af
S R e
g% ﬁau&g 59 FJl
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Another period of enarm exeftian
followed, gﬂd ) wﬁe
tists discovered ahather eemeﬂt w ich
was a millien times more radioactive
%hgm ufamu&? BeeagsgItli of ltfhmexhaust
ible ea for radiatiion, they gave i
ti;gj ﬂa%h@e&h radium  (from th%gi_atm
F a
And seypalemum and Fadium were
discovered, but no one had yet seen
them. The scientists had to Work fef
another fouF yea]fs to be able 6
strate the twe elements tai g wafd
Only traces ef thew could be deiee
ted IA_even the most radioactive pro-
reﬁ& Thak meank thjt isolating the twe
6

ements WG lnvelve Pg%%%lﬂ
Faw fMaterials an g RAiR %G ?
maﬂe:y Whete was If fﬁ come from?

he Curies furned to an Austrian
g ﬁenst asking him to help fhem
ug at a feaseﬂalale price, some waste
ducis of UFaRium BFe, fFam WhICH
u%amum was exiracied in Behema. ia
ter te ¢ transformed into salts an
f pigment lﬂ the maﬂufaetufe ef
glass an porealain,
m the meamimé it wa ﬂee%ssafy {6
m a quaté p%@lﬁ&& of t waf
ah te sh 65 gre t geaFeh for
t ) un n@wnh gme i Pa %‘i@.r% Was
? ﬂ%a ’E s.mne
used 16 nel i%ssf

nlrﬂ.s;ts sayl
sees Ao PSSl 14 aem
i e §
d r?ad sheg B U tafﬁl

eaa gl?e@;%an% eugﬁ% qamaﬁ %y A6

alls made from L%ﬁdﬁ;, halted
r—auﬂdi m tead of a fleor, a gl feaf
at a it rained, a few tables
ﬂ% e teget &F, a stove with

g abi 8 fhat had Fusted tﬁfau h and a
lackboard — stch was the atefz
m W ieh the physicists had to wor
over the | eﬂ? yeaf§ before they suece-
eded 1n isolating a few grains of the ra-
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diant element. Subse% g Marie Curie wrote: “Bup it was in that
all aeidateédl asheel tt(i;lat Me best and happiest years of our life passed, years
voted to w
Fﬁe the Curies were bus cwgalﬂuizﬂiegt their new labo . 8004
news arrived from Austria: at the request of the Vienna Academy of
Sciences, the Austﬂah governmept instrucied the maﬁa@er of a uranium
ofe mine to Ship several toRs of waste producis to PaFs,

A short while later, on a fine morning (even if it were Showering on
that day and the Wind were tearing Foofs off the hotises, Maﬂe would
still think it was a fine day) a horse-driven cart stopped at the p dystes
school ahdl, werkers began to unload the pile of saeks Marie eau fiot
eoae AeF j eay he was now the owner of a treasure: the sacks with

dark-browh earth that looked like dust by the roadside concealed hef
fadium :[“Phh@,i te find traces of this metal 1n a Mountaih of Faw matefi-
a would really require a great effeft but that dia not stop the Curies
fem etﬂag OWR t6 WOF ﬂmme diately.
fst they worked together, t ng to isolate polonium and radium
but %aduaill Pe&hiled that it woulid be better to divide their

arig eamméx processing the ores o obfain radium
sal § aRd Pleffe garried out delicate experiments to determine the pro-
perties of the new metal.

Thefe wer»e A0 exha.hhsklmd& i the sh ta femwe the RoXious ga-
568 feeas um\ 1he processin e e 6 teﬂ éhaa ot Marie
could Be seen WGP ﬂ@l mt eya e But 1a
Wi tefand m bad weather § ewaLk mt éﬁ e wn pe wd; a en.

l fe-
ea

Lh p to t\%! FLR t 8 stu

iatef fyith the result that GHFW %Sﬁﬁ&ieu shed w a@éﬁéﬁ ?«
arge vessels sontas mag i%&ld &s ﬁﬁ solutiens. T a& a.s rea

m WBF — 10, 6aFF §abks and the vessels, ta OUF § qnd% Fom

eae g6RtaIReF mta nat % i %e stF £6F hBUES the su faaee ok m@ If

aul FOR WiI an ?aar- heh a eg VeaFs 1aiar S6MBBRe

f% &A ? resence aFl §ald It was self-SabHH % §ﬁ
? -636FIF166 are You falking abouk, Messieurs, it Was @
§6 faseiatinge

Egei
And all the while they drea f the day whep they would see radium
with their 6wp eyes ag’ ﬁltg&ig ?’ éﬁ utyi?ful A few meﬂths
later they fea.hzed that not eal was eauti ul, But it 6 a&t fa ia:

ted light. Ever eveﬂm@ as it grew dark they fetum to the shed to feas

their eyes Bﬁ steﬂaus F& s emaa&tm fam the fa 1u eHHGE

subs an glahs%vess ﬁts d oh aL {ables
8he wa & gfeea

? { é‘( a magi
r~a iﬁﬂ@:@:,, and ?Wf dW& § Fecede mta al to make way fof

the m gdo
Wee § and maha ?‘gassed but the Cukies had: ll been, unable
to 156 ate the a was aet gsuw{m?% u& it, sinee the
cofilitons i eﬂam a (i %ﬁ“ ol %SZ (rar o souglaie, con
rg P alk gae work for a while,

MBmen wheﬁ Piarré suggested that they sha dh
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et down te theeﬁmea.l feieareh Ad waulfef atter times when it weuld
% ossible t6 ae lev& elf goal at lesser cost. But Marie was

adam mt an ﬁe gave
Finally, the sei %ss effe hefe fruit: ip 1902, feuf years after the
Cukies aﬁﬂau ossible exl ﬁeﬂe oF Fadium, sueeee ed ia
isolating a grain of pure radium chleride w‘aie P‘a uee a clear spee-
truth of the new element, The grain was 6Aly a fraction of a gram but
it Was enough for the egﬁeiai Fag % ihon Of the discovery.

There was Ao tme to be lest an Cukies set out 16 f?veal the pro-
?emese their ugnqueeemeﬁt ah ?see what 366& it could do. But for

hat they needed meney: t rL aitapi esai lfégt ea \}gvemeahs not-

wﬁ staa m% gaep.& Yy Was em 2;,
X Recded a new a efata y te eaw eu& a e,seae: @Xﬁefi ents
nth the pew elament, ifeél ances were ag i&t&h eut
t i§ time Pi%i% euﬂe 861ded 6 Fecommen 1 thg ;

egn QRQUK-. uH i& 5w at {8FF8 CukKe Wre eaa )

a6 I1 1§t ulst you {6 cORVRY my gratituds e 1Rister
ge B%%nga i, ha ?éa%e neyaee for meye; er—g Eatseeve; utw at 1
1
But even 1A their e She t o GLhH%S ad gaade eensidefable headway
in learnin m?fe about radium. T e:zp amoeng other th mﬁ mat
radiufm Aot 6AlY emitte fa lam ut alse heak; eﬂe gr-am of it released
enough heat i 6Re Rour t6 melt 6Re qfaml 6
But over the whole period of iis exns ence gfa uﬁhhy/ édﬁmﬁegfates
te form. ethe% ele em ne faml adilm Would produce as mych
heat as is produce um @e a. atea of 66al, but the perioa of
dismtagfa iap. Weul ta e Reary i
it a pinch of radium salts wa paee ma § tube agd sealed and i m
a few days the aif wase Ped F mit ther § ale ube, thel
would fadlate a greenish-blue H ke the Fadiufm §aits

ust 11
roper. This phehomendn attrac the interest ? e British_ scientists,
% Raefferd geg and Ramsay, who exbsamw that the radiation was

—_—

[
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caused by a new aseaus fadieaetlve
substane g % radium. 1A
—_— 1903 they also found that the trans-
formation of radium into the “ema-
pation” (as the gas which was later
called radon was referred to) was
accompaniied by the release of Relium,
then already a known @as. The
work of the British scientisis 1aid
the foundations for the theory of ra-
dioactive transformations of lements
as a matter of fact radium itself IS
Efﬁdu@t of decay of wuraniym
was Why it was detecied for
the fifst time during a study of ura-
Alum minerals).
This, one ¢lement $ Eentah
transformed into anofl
faet to be taken to. mean that the
edieval alchemisis’ idea of transmu-

un ba e metal& ;;?’\ ﬁ wa@ ﬂ@t $8 bgdfaﬁef all3 indesd, It looks Ji
m %@

A et
%ﬁ W@F% Q§§l eaﬂ @ﬁf'ﬂ%@{ 3668 i

eanwhile the study of fadium in France took a different course:
there 1t b eamet ebjeet of interest of deetei& But befefe that, it was
1seevefé that fa ium eeudeau FAS 6h the human body. To demon-
trate th at;lp une his am 1A Fadiufh fays fef §evefal
OuES until th skm fst eeame aadt &h a waua e ened, which
gtee _Mere than twe months to heal. Henry Becquerel alse got burned
Z m, eai not wil mgly 1\&1&\% ¢a gneﬁ a est tube w ith radium
It ? cket ef 4 While, Ae su felt an acute burain
Ba ﬂas Y egh gtame 8 Curies abeut it, he femaiie.dL L Tove radium, U

’fa ether with Parjs doctors Bierre Curie carried out a series of ex-
eﬁmeml&s invelving irradiation of animals and obtained astonishing re-
Sulis: Fadi um. destroyed mahgaaatt eells and cuFed Skin cancer, a disease
agams;t W le fedi me hag always been poweress. Soon many, patients
ma ea;ml& e,s it sefaﬁew Fom their ewa experience the miiraculous

W
At the mlﬂal sta es ¥he Curies supplied doctors with the tubes wnth the
grmanaiiion, but the Rew cancer treatment had won so maﬁ advocates
hﬂe ﬂgigﬂélime that their laboratory could ne leﬂger satisty the growing

The curative mwﬁhes of radium had by then attraewdl the attention
of industrialists gs well. The Curies feeewzd a letter from America if-
forming them of plans to build a radium plant in Buffalo and askuﬁgi for
specifications of radium produckior. ’fhe Cukies could, of course, have
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patenied their me hadl and thus seelfadhall rights for the i ust ial Pro:
duction of the e ment. T eg;' Eb ave eenshdef %aﬂeial
gain, they nee e ki emeaey ut eing tfue seieahh&ﬁst Aot believe
a letter te Buffaie eemamm%e

Fadilim {0 be their pro hhg sent
detailed description ef elf e §6lating F% iuph from ores. T
¢ able to benefit ffem

were only 160 glad that moere peep?e welild s66h

the mifaele -WoFrkin
pe, 166 fg‘m for the production of radium for medicinal
es was ui[t%s 3 Efe,a ?ﬂ us ¥ s, de a? a well-etiucated

ma gm&we eam ev n gaa ie ublish a joural, RRath-

dev ted tat @ stu ibw Sy

ut a ese eveeme WaFe g?@ee eme eveats that piayed

aa 1mpeftaa& role 1A the 1i eeﬂ f uhgﬁ
gam T ma.mf fesq uae: aﬁe hamﬂ feaded ,

dee f& thesis. A Tittle éaH e Lendon R&y& §eeiet m {ted Pierre
eliver a report 6R Fadium. O amva A enl B, & Ukies were

givea an ent hhs;ﬁa.s;tie pﬁ(@%&% map. the l§{ unaha

o meet th em was Lo

a
s61gnkist of W F&H@Wﬁ i%é%
Viﬂ Was proud ﬁ%% @68?&% I ee E§Iﬁﬂ%§l@ Fehe Eg&i’%[‘ihﬁ fHS

Guriss p se{a with. a aaa tU Wihf j §£1@H
tist, averwhe nFet fire showing t e Fl@%%%&ﬂiﬁ te l& @e sagues
Al the juminagi Hith, SEios WQF% BE%%% Hes
FOpOFt um.gwl‘ he demonstra tes{m Heg ium
tefefeeﬁeeae%a. tehe 8ment eaus s ma&@ {i6n
1@6 stlphaie, Le shine, they acted ea g tes wragg %a
a“ %F discharged an electrascepe ata Ad Warmed up he

Piemk& sUEeess exceeded al# expactations. ﬂe ‘Prafiessor aadl Mada
e eune“ Beeare the foeus of attention oF ariste ia.&ne Le q
?e RO eseﬂt

FIBUS aa uek was given m tneir %keaau& wit 7 i
at ase éﬁ;a @fewd

The me t couple atu ed tes eeas;ie.nl&b fe

of high-sacjety E are, aat eveﬂ 1

as aspacially s8lf-60RSGIOUS w1 ia arauaé ef
Fessed Up m 8VeRing gewassg m w a uaus jewe Fy At ahe m6:
mems 8 east a furtiva glance at he &sbaa and was stf ek te ﬂeti

that he was aa%mhg ebsewm th %Ee? ﬂgg

omet EE% sqlu.it1 e exp ater: I dign‘t
aeww qu 6 Unkit ﬁaul tu aag heaaée@@ At
ewma Le Es Eﬂ@gadgmgt &Ese 8al the 1a-
dies ea Lag@,r% 8 gnée 8 dlpner 1 haa Built an &aﬂr@ﬂ@misal
AUMBRr 6F Laberatorie

B%
Bav edmeda aa kgfave gF 8

A htt lateH 8 Le §e isly awarded the 6UH

the Ea & yaaF (
wn ﬂfy wem awarded the Righest awa ha.t §£isﬂ
nsts 664 wn N Ee Maﬂews e 1¥5t Woman 1A hi fy

{6 BecOMme a a a Feats. é 8ars later sne was awa ?
§ecoRd time, %le\oﬁ for F In chemistry, an E mgf aB
years remained the worla's only twe-time WiAner ot the Fié
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The Curies now had eve zthmg they could wish for — fame, recogni-
tioh, and most important of all, the possibility to work in excellent labora-
toFies. But theiF | Joy s short-lived” in 1906 Pierre Curie was hit and kil-

ed by a dray car in the street, To somehow alleviate her grief Marje
plunged into the work to which her husband had devotedall his [ife.

in 1910, together with Andre Debierng, an old friend of the Curie
famil ?' Marie Curie achieved an outstanding scientific success: for the
first me in history she isolated pure radium (the “radium” Pfoduced
until then in laboratories and at factories was in fact the chloride or
bromide of radium),

Tlnxe isolation of radium is one of the most complex operations known
to ¢ emlﬁst? To o btaih one gram of radium it [s necessary to rocess
dozens of fons of uramium ore one ton contains only fractio

ram), and use up to 500 tons of v rious rea%@mtes, 10 000 tons of coal and
s much distilled water. Small wonder then that in 1912 one gram of me-
ta llic radium, which outwardly differs little from other metals, cost near-
% 500 000 gold roubles. Not 4 single other substance had over cost so

ueh. This 1s 0ne case when it would be wrong to say that radium is
worth its weight in goid.
_ 1914 saw one of the Curiies® dreams come true: in Pierre Curig Street
in Pakis the construction of the Radium institute was completed. It would
seem that now Marie had every hpparttumﬂ to continue the work of hef
hfe But she thou%ht differentl ?' e First World War had broken out and
she did not feel she hadt 2 f% ht t6 work in the uiet of her laboratory
when there was fire and death aroumd. it was her firm belief thak she
had to be in the thick of evenls.

As energeticallly as during the period she was Brocessing tons af ore,
Marie Curie underiook to solve one of the most difficult problems of wat-
fite: to oF aﬂnliZé X-ray facilities for the weunehw Aok ehl m hes‘gitals
in the rear ut also i Tield conditions. Wlth the moae¥ of t e Wormen's
Alliance of France she built what was to become the Tirst “radiological
automopile” in Ristory. Theh came a second, third and a tweh&iem one.
The vehleles travelled all ever the ffeﬂt area, stabppmg whefever fh
fiere t tes were 6\1? ht. Marie h uSy examining the

uURde FBPﬂ moFaing kIl AlghE, ] afgettmag to eat and sleeping whefever

§he Gould — 1A a4 Rurse’s room, A 4 field tent, oF IR the open air.

When peace was restored Marie returned fo the Radium institute.
She had Aew plans for research, but for that she needed radium. All she
had at her disposal was a little mere than one gram of it.

in the spring of 1920 a well-known American jouricdish, Mrs. Melo-
ﬁeg visite the Radium institute ana interviewed Marie Curie. She asked

seleﬁttist what she would have if she were offered to choose from any-
thing she wanted. "I would like,* Marie replied, “to have ene gram of
radium to continue m feseafelh as i ean ok atford to pu

Anxious as Mrs. Me oneg was fo he Pt e Ffé%llh seleh&ns‘t she did not
have the necessary 100 000 dollars, either. Bui she thought up a daring
%ian let her fe iew-eeunt;y en buy Madame Curie the fgram of radiym.

ack in New York the idgenious jouruadist started a feverish activity:
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she get up a speeial commitiee and organized a nation-wide campaign
{0 raise money for the Maﬂe ﬁuﬂe Radjum Fuhdl it was Aok uiteayear-
later wh ea Manef eived a wi e Feéﬂ ew York iaf GFFﬂlﬁig eH at e
maﬂeg for Fadi ad been ¢ 1eete She sat out 1o Washifgtomn a% {gﬁ
BF@:S;I BAt Hapding received her {6 ?&&ﬂt er- wit

fad ium Tm.e, wasat ett atal iise btas all lead-Boung chest
in which the t t ahmeﬂt w% ¢ kept. She was ted at
radium had been produce fGF erata actory iA Bittsbu Fgh fem efe
it would be sent 1o France. The President asg gave Maﬂe ab
arehmw& tied wit athr%%laum FIBboR aRd Put a Moire FibboR avef

er ﬂee with a old key t6 the chest ?ﬂ it.
On the eve 6 dﬂ\ eefema,mly Mrs, Meloney eall%i ane ta a fee
with her R the are

was Feselutely od 16 it: “This docUmeRnt Must
“The Fadium A ?Fﬁ?& i§ afeseptm@ Mg With must
ge. 1 will use it op e! §GleAH é gF 85 as a g as | [ive, But if the text
is laft as it is, thed at gath Fa mm Be in private

PQFSGH aug h@r& %& 18 1m§ gr@ d@ i Wau éi‘leé‘ % give it
8

a ara%af ﬂ the text
was FSE veh dUHA Mane

leate teﬁ‘lte 8 WHtteh 6R %

i el

171&%&&1 i, AFOUR the W
ﬁu%’& etéme Fa ium mgtigutes 8F8 |RAUGUF /leQRa ah aif
saw. At the BeginniAg 6 a Fa ig&iﬂ% [ute eaen&d in Bet amﬁ and
was headed by Aca emnen ema m gne e t §8§§il@ﬂ§

f s W e ! ?‘%ea}’aﬁ a %gaf?‘ ;ﬁ"e gy

institute workin %J ueeee in 8 ta@mi g the flfst

sampl ef Fa nu Fom a u&snaﬂ ng %efeww HLH@ mt e Féfgha-

Aa va ah, HOW ekis 2 BFk 15  URder way

ag oA e&a?eF ut I Feality, gd today the first Ru&snaa radium has beeh
falned from a Rew 6ré and By a ﬁew Process.”
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By 1916 only 48 grams of radium had been produeedl in the world and
aboup 340 grams by 1927, Even today the woHd's fotal reserve of this
metal is ha Ymorre than three kilograms, This is only natural: the labe-
i‘atﬁli'li&& med cal institutions apd industry — all use radium compounds
and nof the pure mefal, as It is much simpler, hence incomparably
cheaper, t6 pfoduee them,

The eiemeﬂt 15 56 powerful that even tiny amounts of its salts added to
speeﬂ al amﬁ and p sgmeﬂ&s are enpugh to make them luminescent prac-
kea oF all time. Slch painis had been used for a leﬂF time oA the tips
6 es in airgraft instruments to make them v1sibe in daf A@ss.

1t 1s an jnteresting fact that the idea to use radiur for its luminescence
pecurred for the first time io a well-known American dancer, Loie Ful-
ler. When she ieamedl FFOM 4 newspaper {iem that radium emitied light,
she decided 0 make herself a eosilime with wings that weuld Shimmer
when she a peamﬁg O 3 dark stage. She wroig i6 e Curies but they nad

aﬁlsappai the oF plaﬂ was abseluiely unfeasible since the amedat of
adium fequife wau PF&&&M grave aa@eF to the dancers life.

Thus, radium knowh Hts amazing healing propesties ean also kill

if its concentration exeee a GeFialin %e ible ievel But what is the
pe issible eeﬂeea ralioh? A mere 10 milligrams ubie e&ﬂa@m
aly, This if y the strictest BP&ﬁuﬁBﬂ& Must e e sew Hﬂ

[ik with thisF eh&, ang alse why of late Qisures; v been fa ent
replace 1t 1 all i g sclence ag&i tochnology With less dangerous
aﬂde eagef artiticial radioactive substances.

visitors at the Brussels World's Fair were attracted by an ex-
hibit whleh at first glance did pot seem femarlka.lble iR aRy way: an iA-
eeﬂipleuaus blagk 6a 186 Boun ﬂetebe@k epeﬂe at, Faﬂdl M. Thak was
the laboratery diay of Biarre and Marie UHT aside 1t Was a Gei ef
COURERF GGBB%E% Leud era ek, 1t was 6lié m% X f
siep%m a seeeﬂ ﬁt t the noteb ? €8 tiﬂuaugy
Fadioachive ra F {y yeaﬁ 8tore gg

§6 UHBB eeﬂtamm um § t eeﬂ o it by asei
These who kepi afy have eng been dead. The pages have yellow-
ed and beeeme ffail wnth time, but the clicking of the eeuﬂter ¢onti-
ﬁues Ages w1 fass before the radius Which Was onge brought to life

a makes boratory in a Pars yard will finally disappear from the

%e of th eaf . Bt aven ages will Aot erase the Memory 6f twe remark-
able B%ﬁb & Who Ma e BH of the grealiest discoveries in Ristory.

Puivtgdd im the Unitm of Sovitt Socialist Republics
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