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rnrR0Ðporuf$

A systøB GÐEtpËåslnË oTrë säLt anil water i.s, by tbe

phaae rråe, e twg*oorepoaont systenü anÈ when th,ere are twg

phaeee present" Êhese are tuo ðegress sf freecLona. tlheref*re

at ea¡cstant teæperature enri[. pressare ( afuoepþsrlg ] tbe

aæoumf of æalt in sôXrÉton ehonl.it be oonstent* Bþt$ however

çEr¡"3i1 þÐ1û enlly eo long a,6 no verisble other thaa prêsgTtïê''

temperaÉure anil eoneentratl.sn colse i,ntg play" beeease the
phaso rr¡le øsnsårlers onåy theee three faotsre ao governlng

eqnllfbrf.ffir, rf tbenr, s¡rotber faotor whleb ¡ni,ght be expecteü,

to aff,est tbe equllibrium" such as gurfaoe Bnersrr &Bpears'

we shoutì. axp'eet the preil,t.atlons ef the phasg rüåe to be uo

louger valLrl.

.411 llqutûs süil preouuabl¡r eX"L solld' fflbstanees

IlsasaË.s a sertatn Erlrface enÊ.rgyr: that fe* a teueLoney ts
redluse th.efr tetaï surfaes to & mf,ni.ær¡m" lflhg, eu.rfå,re snsssr

asso.olateiX. wåËh ngs,efve seLf.it ls smalL* howover, a,nû woul,it

bave no effect sn tbe eqaiS.lbrlrun. &¡t Èbe surfaoe energlr

lnoraases wi,th tlagroe of, suþdLtvLefoa so tb¡rt bç3.ouc a eeÍtai"n

nagnítud.e th.e surfaoe eäergy of the solldl partlcres shoutd be

great enougb. to affeot the equi.Iibri.um, aril shou1il reeult la
sn lnerease åa soluÞll,1ty of the sol,fd.l

Fsr a gfven qnaatity of proolpåtate there Ls a

maxlnum af sommon surfaee for a nf,nimrue of partl.ele ei¿e andl

e mlrrinrrm sf soÞr.$os surface when tbe preaf.pitate forrus a slngle
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6pbere. Ïf the sol.lil boûy fo¡srs two eqnal sï'þsreË tbe total.
s4:rfaeé la fl6fi greater,, whtLe a redl.uatfgn to ç¡æ hu¡rilreel,

sphereø wourit seuse an iaosease in totar, sî¡.rfase: øf 664fi.

Bearing f.n utuil ths enoræoas nüDilber of partioloe involveei, thls
nf,ght serve tCI glve sone i.cl.ea sf the extensîve su.rfaee of a

¡rreol.pf tete.
!ilaæy ao.l,f,d bod.les ¡shen fresbS.y proatpttateil Bass

through a fl,lüer* but if they a¡rc e.l.loweil fo stalnå, fEr eone

tlne [a tba l.fqniû* the preoipf,tate oe.a rea#fly Þe separatert

frsm th* llquLit Þy ftltraùLon. rf pre*ipitatÍ,on tahes pilaee

i,n hot mtu:tlon" ff.l.trattron $&n usua3.try take pllaso tnmeills,te1.y.

ra thE xsttsr êa,se "tho preoipltete te pro-bab].y Íq,st ae fiue at
ffret* aE i,,n the aolû* but at the htgber tempenatnre roeage

fe¡:æatlog tahee pLaoe morê repåûry. rn a f,lnox.y ütviûeit Fre-
alpitate the surf,ase energy tencls to proiluce a ðimlnutlon sf
total. sürfaße. Hhlø E€eEs an inorease of, pertiere eiøeq Ey
qbaaoe all ths partf,oLes ln the preo,tpf.tate are not sf the
:ss&e sfse" thfs betrng ühe ease the solution is not saturateü
wtth roexrect tE botb large an& ssnarl partl.c.xesr rf it is

' gaturateil ra the large lt f,s l.ass tþsn eeter.ateù ae the snaÏler
q8Ê tho lattor wLIl ðissolve trøking the solut,ion oa¡rersat¡¡reted.

ra tbe üsatrËÊT partlal"en* Ehi-E rasults in e rxepoeltio¡l of
eollð En the larger partÍoles ame[* ae Lt ls r¡sqe3.L¡¡ expressert,

tbe l.arger gros at ths ÈxxreËcs of tbe marLsr. lhe s&Be p¡ô-
eess ta,kee praee lf the soLutlon fs at fl,rst eupersaturateü

wlth reepect to the eeareer Barticree beeause, as is obvloue,
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thfg sonü1t1sn ls one sta,ge of tbe oycï.e cieserLbeil above.

theee pros6ssee of soLr¡tlon anð repreeLpltaÈ1on oseur slmnl-

teneonaly anå oontinue tXll the snrfase energy of tbe eyeteæ

hae beaone a, nlni.num. freltn anû they only, i.s the syeton 1u

equlltbri.r¡n asd the solntlon le eafcl ts be norroaL1¡r saturated.

By riLefi.nÍt'floa a uormall¡r saturatecl ss].trtlon ls ouo

ia oontaot wtth a pllane gurfece of the so,I'utar fbeoretlo.sXly

f.f ähe :seff&sø wÊr.e çorffiBX tbe **onseatr.atfsn wsrÈd. bo greetetr,

anâ wsulê þ,e l.ese åf, ths sìlrfËÊo wcrg qtncave. Ptaoti.calLy

the,re,å,e uo iktffeseao€ åll eontre,tãtratÈon betwaeü a nsmally e¿t-

- natail. sol¡gttron asd, ollo tbst fe iïr eontact srlth coarsçIy sryet-

alLl.ne particles of soï,ute,

Va¡¡t t Ëof,f bas ehswn that wlth oL1ûtropåc noèi.fi.sâ'-

tf,sgs sf tbe €üÐs snbstanüon the setaetabl.e fo:m* that io, the

fsrs witt¿ the greater free ênêrgy, bas thE greatetr yaÏ¡or ¡¡ress-

¡¡re snct the groater sÐlsbf.Li.ty ån al.I liqulils. ' 0ühs¡mf.se from

therworlyaanÍsal eoesidl.eratlons, lt wou].rl be pooslblo te est*

abLf.sb a Berpetæ nohiLe* ShS ff.ner partisl.es ptsssss the

greater frse energy anå are tberefore trn'stabLe auû heas,ö wlLl.

rtfeecLven to repreoipåtate on the &êa.roer partf.c1es aarl thue

Establl oh equf Librl"mt.

0a thî,,e reeeonÍag lt shouLõ be po.selbl,e to sbtaf.n a

peÍBaneat3y euperqturyatecÍ, golutiot by ûfssolviag oxtre¡aely

matrf. partf.ales sf r¡nlfc:m e:i.se.r Eut thie is obvisuætry ex-

perl"ruente3.ly iæÞrobaÞLe if not imposeiË-le" Starttng f,rroro the

other Enù of the so.a3.o* thr¿t ls fr¡s.un nsLeo¡r}ar sløe* f.t shsn3.d



4

ba poeeLbtre to bufld up eaorüoe.u rtegreee sf srapersaturatlsa.
If t'bere te a ileffnlte relatloa betwee¡r so].îrbility anû partiele
elze" xt shoüLit ba posslble to foLLow the grewtb ef tbe I¡artlglee
&Ê tle naËastabiJ"åty of tbe snxrereatareted. sofatj.on elest¡roys
f'üself' Þrovliletl sf gserse aryetalliaatåou. eete iû* sgbse*
queatly ÈbLe polnü wf.LT. be illsqnssed. ¡ûsr6 fd.ry ln een'set1on
wlth sone clata obtalneå

In view of the evidlenoe fa the Lfteratnro* d.Í.eenseedl

le.ter, l,t wae deqf.deù to rleal. raore eepeclal.ly wf.th the meta'
nt*ble states which rnnst sxist as çoLi.å preøåpitate's frsn a
supersatlrrated soluti.sn* rbe best opportunity for suoh an,lB-
rostågatloa oÈûurs wfth substenoes of sfta}l sol.uÞitiÈyn in
which oase eqnl]-fbriu¡u comee ab*¡lt wåtb enoh elowness that lÊ
ea¡r be fsllowed csnd.uetometrles1ï.y, snch eôIutlsn equr.l.ibria"
wast bswesçr* be eaelly attained. anä. aonttuuod byclroly*ís ør
ptbar dteoonpoortion in eolution mueË not soçar* Fror these
reå,$ons we ehose to work wtth strontlìüa suLphaüe.

ée ed'dl'f'tlçne1 problele Brasented ltsel.f Just afte¡r, the
worh oeæenøod* cerefal ¡rorsual of the ls.tenature fai].edt fu:
reneal êaJr reeo¡rd' ef the tenlc eonductívÍty of strontiun at S0".
0'" aniL sj.uce thts varue was neeiledt ia s¡rx.oux,atfong tt rpae

d'eteruåneð experimenÈarr¡r. fhrs work weÊ êerrfeü onf prtror ùo
goft,qenciug the problen proper andl" rlue to U4fqrgeen esõ.er*r*enüe
al tllffteuLËfee, it oaeupiecL several ponths. .Thls of eoüree
reclueecl the tlmg e,].l.oùteü for the thesis røotrE,, but the ßsr*^-

elçtent reeur-tu flnarly obt*ined afford somË eompetrsaür.sa for
the tl¡ae invoLveel¡
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pTrirrlwï*0r 
"93rFyIc 

us ìrORË

*he effeet sf inereaee* eu,bdlvíslen of partieles ou

the eêLalillty waa lnveetlgatecl b¡r EuSettS* i'üorElug vrlth

gypwßrû he found tha.t wlth Lnereae1ng tlegree of fÍneaese, the

ÉloLrrËi,lj.ty was gteaÈer" Ee preparetl^ normally saturated $0L'

utloæs of pure gjru)srmr ctetermlnçil thelr sonåuatlvfty' then

iatroilÈsaô fåseily greunü gFr¡ruum" shook anet ùetermluetl 4oä*

ituetometrfcall"y tbe ubenge fn solubil1ty. Ëarti+le elze of

the pgwer tres åeterml,¡reð with a mleroEdope before lntrotluolng

t into thc so].utionr Ee observed a 4afinlte í¡rðrease 1a

eû1ubl"L1t¡r whfeh,* hÐwÉrer, qlecreasetl, as the partío3.ee grew ln
Bize, ancl the ss}utton tenðefl to return ts normal'r

tu¡*d.sn and Waah5 oontlnnerl the lnveettgatiess of
SuLett rü g¡rpouilr* Shey earrleil nüËêrttrs experincente, uslng

sånltrar teelnique, anil reqaheil. the eolrclasS.oa that the 1n*'

EtreaeEtl soLnblll,ty* wbåah they eor,rfl¡meel was il.ue prlne,lpally

to the ileby<lratlsn sf tbe gypsw d.nring the gråndtlng Broaêssr

they itecfûeå thet the fnerease ln ssLublllty aotualLy clne ts

partic}e eiøe wee smeLl* Xt mtght be noteil here that sLnoe

the parti.a3.ly d.ehyd.ratetl. gypsum 1s the metaetable fçrm It
wouLü b,ave the greater f,ree energy ancl therefsre the greeter

eolubilityr
Ðr¡mùorr4 1n a furtben 3tå.gler osntínues h1g lnvestig*

*tìons, ea& for a nu¡nþer sf salts he fl.nile that sol.ubitity

fnorease wf.th greetet em,bôlvÍsion sf, partielee.. From bls

data he ^Ealoul'ates the anrfase energy of the sollüe in
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qlrostf.en by oabøtlÈaüång trn tbe ûet$a1&--Frou,nrilllcb equetlos

wblcb *ae flrst i[artveil ån !.ts genera]. feffi by wfllaril ê1bbs5.

In tha #aae of etrontlum su1phate he f1aûs a,n lnerease

ån eol:ebtltty but no tenileuey to reÈura by nnøre Èbån abaurt Ðfi

fr,ou û EärXBtm l.:rçrçaee at 26fi" l[&1s bE attrÍ.butes to the

fo¡matto$. of e W*åtlve üol,lolit e¡&{t &ünql,d.as tbat tha selutf,oø

åa perøanently oapor"saturatÌeil+ Ee çbtafaeil sLmller reeultr
wlth barfwn eulphate.

BÍgelow s,Edt FstrebåE6 war-heil, ss thç a,nslsgsuß, ghsüñE-

Ëwlt of eæþa¡ruredl $epsr presÊEss qf ?ery æall {trsplete of
l[qutd, aæf, sf welx. gsystå,16., flhsy po'f'ut süt that, the ascrrffip-

ülorce of, tbe wÊll þew¡ lHhouson o'qaatåon afg unrel.fab1e, enil

tþåt tbe gq*et{.as ls egp]løsb}e only wltbln $&rroÐ Lnntæ s.sil

" onls to þødt[sg ähet arÐ €rtrtçrimentaT.lg, woasuçab].e.

$å,r Ffåflåaa fhsneoo? Fs#itt*te thet frr a rarllus cf
cn$rat'ure of 1ese tban 0"r0g1â trBrËr an Eff,eet otr tbe vapor

prossure ehoulð. bE ob.EefreÀ"

Fryop tho equaüi.on* the effeçt l&cere&sos for usre

çurr¡"ein ssrfs"eee and. beeçsee setlßoas when tbe ra,ilLne of tbe

ûrsp approacbes nol.eEular uagnitffie.
lflhey guÊtÊ pspsrs of €eyera,l wìB'rke"g8 i* favor pf s

poalti.re ef,fço,t for enhançaê. vapor FrÊs$trs of small eLrops

s,nal, orystals* Bn{l inereaeeil sol.{rhlltËy ef wel'l' pantÍu1.ee,

BLgelo,w s,nû flrlÌfibl,a fnveetf.gatorl" e. large auaÞes gf
eübsteaçes auil obtalneô ao åeflnlte quanÈ*,tatÈce resuãts-
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Iudleed E€rÉäry wres tha ÐEIy snbstense whløb yielðef, pssÍtlve

reenl.ta, anil the.É,s wefs Eal.y qr*allt*tÍ.ve besanee ål.eÈlIl.atÍ.on

of the e,psX],er tç tbe La.:rgar firope seaeefl before the sneller

hsdl it,fs,e.ppaareð¡r Ehey sÉggestøf, that tþe esbetanses. set tbe

sprfå,se ou whieþ thay w€rê dlepe,sltodt* anô ühsrefs,re the ðroplete

are tn equiLf.Þrlw wl?b tb* ftln .thue foæoit, aarit rs ¿Lstiil-
atlou" san tehe p}-eee*

o
CIæÈryaldlr p- sTåltiþur oxperinent,t wgtrs seIteatetl 6Ð,rs¡

futly" bn-t Í,u a clsgel'Y re€¡rlatett the¡mEstat nE Èf^etf'l'Latf.ou

f¡ee the æalLer to tba larger aoultl þe ebeerseü* trewth of

the trerger ttæpe at tbe expense of the maLlor rças seen to

take Flase wÌ¡ss Êût 1B the ths*@oetetn so that Blgelow anü

tsrånÞ].e çsneÏüüedl, that t$tweldlr e oboervati,EuË mÊst hsve teen

itue tø âemporature ilÍ,ffers$ces', Mosao,ver wh*n ittsti.I.Latlon

iLl.ð ta,he pil¡see the centre of trhe l,arge tlrop, wae alwaye çr5ret+

aLli.ne+

ffis swbll.*m€.tf.sn teek plase between wal,l" anit Large

oryst*I"s of fsrittns* gsfinph*r a:nd na.pÞthatrene, 1uü.Içatlng tbaË

tha *aBor Þ,ressure itlffererr{ìe must be very sma1"L* ovsn for
minute arystalsr

Ðunûon eonsf.il.ers tbe Sstsüa1el*-Freuni[].i.qh equatl,en,

Bf log !*: Pe(l - g)F- -q lr\ ",
nbere Ê la the gas cons?ant, T tbe absol,ute teeperature, E

the mu3,esalar we-tght of esl.ltln B the sîrrface €rxergy per wlt
ËûBrro& surfacç ..¡tb'ae åensf.ty sf soLtd. aafl $, aad. $, are the

sÐïrrb*.}.ftles of parti.e-les Ef raått r. anel q rÕðI]ëGtively'



I

andl. sn f.f he baees hle oaleal.atlans sf sarface enerry of
soLf,tls" arlnitttng that the neeeesary aeoumptions are quest-

toaabl,e¡ fla tstroiluqoe the ?a.nr t Ëoff faetor olE so as to
ssrer ûfeeosf,ated partf.clts"

Wben orre I¡artl*Ie Þae a lrl.eras earfao,e (noraally sat,*

nrato,rl qolutløn] r Þeoøeoæ t¡cflnity anil èbat teræ vanfebeo.

lfrhe' aquatfon fs, by euhsttêtf.ag va!'sr proggrtre fgr eo}atfsn

llrG6sH¡f6 ,{sÐlnþåxf.t¡rl , tbon tbo B&,æe as.übet of l[heæøo&, whlcb

Ês itås*Eese& þy $ilge[cw* ?1ß*ç

f.oq"Y - Zfrf--F,- r'æ]r

whsre Ë åe the gau conetant" M the Hr3'øsular welgü,t* B tbe

absolute ü,emgnraturye" $ tbe rtenslty* ltUe earfase teusåory*p,

the vepor FtEssere of tÍ,quåd wlth plane earfase and. I the

ï*f¡or .IrrsÊsüre of ltquf.tl with surfacs. survaËure 3a fhe

aseunpÈl.os naüe are the a&&a æ,s fér üh.ç otber oqrmtåtn"

Dütrdlon &ssu¡n$e that the eqeattan hotrd^sn e.nil iufleed.

t'hsre Íe no ilsubt ¿s ts tb+ veraof.ty of the tbemaoûymæic

gonslilefetf"one Lead.f,ng Ëp t6 f Ë* Bfgelown wbtl,e *oË itgüþtfr¡A

tþË eolmd[ness sf tÌre the.msd.5raaæiæ rsasonång of thÊ gboeÐÞlr

aquaËåon, wbiob he såyÊ; 'iwfth snLÈabre nodl.ftçatfetrs þeltls
quÉte es wçåL* thegretlsally" f,ør -ysÞùr pressîrre ef sÞr.Í,rt

slartf,sl.ee* a^ai[ fss, the s**uååeg' B.re$snra ef sallfl anû Lt"qutrt

Fagtfe3eÊ" &s for va,por ptressg;re ef Liqatrt boååeø, "haE ngt lnr"
-*p€f.r$Ête*t afforts extenclf.ng orëg several Jfêerg, bees

ssfiEsEsftù ts fåsË.tltg eay qqg,n?itatåve experfnental tlata

euppotttng Èrþe Ehomeon eqnatlon"'t He ggnsLuil*e thatn rt**rtbË
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gaaoes esd effeçtç feq@ülatotl by thE Tlrc-mson equatåon nre sø

s[fiall tihet they as€ üslr811y obscnrêil *r sb].trteretl bg ether

GêËs€s e¡r(L effeote always sf,ffirLtåeeouely progent.ü

Els reelrlts by enelogy east stüEa tloubt on thsee sf
the other werkers.

ït. eeçmeil ts ue' at the tfne, that solne a,nbtgÊtty

ras lntroôuceü. by an ÈnoompX.ete ttefLnttts$ of equlllbrl,m'
EqflåI1brLum ls ilEf,fnEil as tåe Etate at whtEh a sJr6t@6 wlll.

esEntsÊ,å3y arrlve spøatafficolrsl.yr gf.veu, lf ae,uesËEryr lnftu-
i.te tiue. lilhis once ¡netu,Letetl there ean be en1.y oBG Gorrcep-

tåon of eol.ublltty aqutlibrlrm anð thia, ae tbe phase ru1e

eequåres' wlll bc flxsü ad ileftnite at any give:n teæperature

a,ntl pte:$Ëurê¡ Åttmi.ttlsg üa æaff partÍ*Ie effect* anrl oeeultg

perslsÈence ef neÈ*Etsbt}lÈy of sgae snsh se1utlons' thore

:ean bs nE ðouþt tåat the ss];utf,one wtLS Evontne"lLy arråvo

st the eonùÍ.tfon pf a satüsatedt celutÍott iu cesËast wf.üh

'gosrøG palrtåalos, that f,s, a ng¡¡païIy eatarate{tr. sÞ18t1ê8.

It ap¡reareit therefore, of greater åntereet to leave

epen tbe qaeettoa ef inereaseit EeXnbfllt¡r ceaeail by t&e Íu*
tro{tuståen of ñ@dtt partfc}es lnte ae al,read,y aaturatedl EsL-.

\utlon eraü rather to fo]'lsw tho verloug mçtaetsb3.e states

Èhroagh wþågù, e ÊEÍ)ðssatu.ratedL eslrrtLon pesses as tke sal"t

Brecfplt&.tËs,, In thi,s ÊonneËtLon ft rntrght þs welL to peutlon

Tore Wlemarnr #0 *no*"ptton of Breolpl,tatien ef a ealt. Ets

Þfû-vlsw s*e@s fnhssentl.y pmbable anel aceerdång to hlæ the

û.ets qsnslsta Ef flvç stagess
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1¡ 0oL].isl,on of lsns ts form sô1e6uJ.es-

B" å.ggregatlen of tþese ssLe*u.Les tô fom dLisperse eyetene.

5n Preaf.pf.tatloa of tbe eÞlletd 'ffrom soL te geL sauettseøl

¿ffeEterl anil effeçteil by lons resalni,ag 1n the nother

llquer"
4n ntrther aggregaÈÍon sf tbe csLl.o icl to fo¡m vtelb],e

partfelee ef the eoLf.it*

'6* ßhenges ef sûlitt partiølles søing Ès sEntaet wl.th übe

mtghsr låquoro 8rg* into a rflore stable fermn antL

growth af *r,yetqLs"

&æbert asð H@s-notherfl lnreetlgøted. effests uf
varfatÍ.oüe tn ôûnsÊnffstlons* temperature* catlon anil anien

ef !¡reeåBfüatlong sû3.ü.tíons e¡arl Ë.heJ.r ¡røeTrLts beer sat Ten

Wfsmarlrr s toxxüeption of puesipltation* 3nt tåsy worko{t witb

*Omparl.ÈÌ.vôlÏ¡ stroag aslntionç of strsntlw sulph*te an{t

aonËsqueattry tho ¡netesËeb}"e *sntllttons wers of ehorÈ dluraùl,our

l&e¡r sboefr,ed a tåms a'ffect whtoh varLerL with Èhe enfsn anil

,eatlou* lhay aleq sbearve{f. twr tSrpes of crrystal.e* neeflÏ'es

amil rbombe, the Latter a,Elll@årff.ng tu the ære d.Í.I.ute wLutLona3

wþÊLe tbe fermer Brectpttaterl et ftqet ån the stronger €p3.*

utf.ons, bnt abengertr to #henbË on. etaritlng e! whên Èbe tennp*

sra*ufe sas gaXgsô" these .wgtkers,, hûwever, gtve æ euâjgf-

åüatlçe rees].te* lfrheÍr ntimen fegter ls presumably the

neagth of tfme tÍ"IL rfstÞIs preelpitatlgut

fbelr oÞserlyatåoss gf tbe effeEt of -ïerf.çu,s aniegç

roð ee,tlons nnet be rsnembeteil ln @nne*tXon wlth tJrls wðtr&,
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sEffi4$ÐFrÂq ryÐgrsqÞ

Supersaterated. se1-etíons of $rS04 wer€ preparett by

nf,xiug øquivs}ent quantltåes of eoLutions of $rü3,e end Ee S0+

anit the spontaneons beha,våor ef theee sslutioas,'íllür' respeet

ro oonùuetivity afid partåolE slseÍ was follgweô In tJse therm-
stat+ Sepauate sanples of theee eelutlouË were trüas,eð f,n eon-

ituetlvÍ,ty sellE å¡Ê{i[ thelr sosûÞstivlù1es aeasurecl r¡nmeiltate1y

befose miqi.ug. ?þe mf.xi"ng ilevlce 1s ð,essribedL Later wåth ¿

ðåagrenn la {Slg*â* } Àfüer nlxlng È,he etivrer wa,s remoreril,

rep}aoc{t Þy e1.eatss¿loe sr¡û th.e son&uativÍty üeasare& at onee.

fäÉ, ggaåîrål- d.eorease f.n soneentrætf.an of the srs04 seLutiørr

wss defermÍ.aeå Þy tbe fall. i,n eond.uotivttyr Bnt. ae wíLL þe

çþowa o.ub-eequ.entJ,y* the ûauger of soutsüÈination frgm the atmo-

*pbere was aSways great. ït' wae ilesirable that thie lnsslbI.e

$snrs€, of err*r bs rertuserl to . a mf,nlm¡m* anil fer tbis rs& o,n e

søråes of øxpeslnaests w€rs atternpteil rmilar ceituee{l Þfes€u.rsr

llh+y cl,lit nst* bowever, prrve ent{reL¡r setisfaetory¡ Slnso the

a,mosnt sf air ån tha flask, at nomaL pressurÊl ggulit. net nate¡.-

ía.1l.y affeeÈ tha eonil8øtlvÍ.ty, the fl,ask was seeleit wlth paraf,ff,a

but was not svacuatetl.

Fga¡s time te ti.ne wall ea,npÏ.es lrese taken frem ùhe

Ee3.L. ÞLeeerl oa a e3.itL+n and. exe¡aåneil. unc[er the ralorgssepe for
eteterrnlaatlon of BertLol.e sl.sâ,' Other eamp1es were exaså4etl

fsr tbe 9grdl€,f. eon€ effee,t" lfhe proçese sf rernev!.ug sÌresesËr.vo

saupl.es fros tÏ¡e çell wae enbeequently ileeæet[ ¡¡nsatiefaetor5r

and. the methoil was ohangecl"
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$a,nplee were removecl lmetlåately af,to* rai.xXng aail

rsÈre ses,lsil tn ma}l sells, whose itesorlption is ts folLols,

fhl.s neeeçsftate{l openlng tbg esniluotivity oe}1 ouì.y oãP€.

tlhe Oolls wet,e of su.sþ etlmenslons that they eould. be p]taeed

u¡gðer tþe siceosøope erîdl. thelr whsLe $ontents osamipetl. BÊt

oyeã tbts was Later ssnelilÊrêit ussatlsfactery ersil a thtrd

Ë¡çthûit wqe ðevåsed[?

s, *ampls gf the preparecl sslutisn was plag6d. ð8 the

eelL ae befsre. å,ilothe'Í Sarge sample was p3.a6e* ia a d-rying

bsttl.e Èo whose tnleÈ a sttp-gssk haù been fusetl anü t'urneit

d.ow¡r, flhlE ws.s Elrotegtett fr.sæ thü atmosphsre by a grouncl g-laos

Wap anô f"hs þottLç P]f,asedl tn tke theruosta!' From tÍme tÊ

tÈme a few Èrops wõrs b}own ovëtr by speelelly purifleû air,
whirsh það been paese& throUgb lar.ge E¡tubos of godla-I:[rne anð

ûotton*wool anrl ftnaLl$r br¡bbled. through e€ndrrctÍ.vlty water ln

the tharmostat* anil s,xa¡ninert untler the mieroseope anct ultra-

s1crrssûÞË* Ehls was $he methoù ueed. wben the selL wae sealed'

Ín a f[a:gk' as æestioued above¡

Ëhe nethod. of ðetemnånlrrg the l.çnLe esaåuctivlty of

.gtronti.Etû" the eBe*ifåø Contln*tlvlty anil normal so}ubilfty

of etrontínn gll.ïpbate e.Ppear i-a the sesÈlons qniter thûFse

respeetive heailings+

Á1.3 werk wå.s garrietl ost Ln a Laboratsry ase¿l' sel'e]'y

fsr thLs investlgetlo¡r¡ Filags f1:'oæ *utslde sourées wetre er-

cïuiled. as far as Bossl.ÞJ"s'¡
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All wsrkn oxeept Bea.srureæent of partlole size, wa,s

sarrlecl. out la an El.eetríea -ly aontrolleiL aniL heeteå thersostat.
'fha regnS.ator ¡ras of the u,snal rn{¡rcüry-toluene type, operateil

througb a transfoÍBer sa a Ll0 vsl.t Å. 0. elreuit, aail nal.atafnetl

a tenperature of ã0't.0ÊoG. A. few itrops of ltgbÈ maehise ei].
on the surfaoe cf the we,ter prsventedl too much eva¡nratlon

overnlght, Fhe thsræoneter was cheeketl by couparlson wi.tb tws

Eüanrtaril the ræoseters"

Êf.I,tua GeLLe of the usual KohLrau$oh type wËre useil

a¡nil tlae etestroilss wçre pLettalaeil,.

Â1.1 f,Lasks in whtob the sslntions remei.nêd.,fcr Bsre

than a few secoËdls Ttsre of firseü etLf.oa" ancl.were pJ.uggeÉ. wlth
çgrEe whiah haiL been {nwnereeel 1n hot paraffln fof seveËBl Edr-

utes anrl then eovereil with tinfol,I.
.411 veLlmetrlc appara.tus w&s eal.ibrated^ by wef.ghíugr

Vessels were well, stegtgeil eas-h tlne before üf,ð¡

HeasuÌsents af coneluettvtty w€re marLe by the weL].

known soülftecl Wheatstsne*hrlitge nethsi[ clevåsect by KohlreuEsh 4
lilhe conneotS.one f,er thle apparatus are shown dlegramatleal,ly

Ln I'19"1. Â1.1 Leaile wsr€ of, heevy insuleterl Sopper wire, ËBs*

Í¡eaüerl Llr air or ln glass tabes* E' the souroe sf, altern.ettug

çurrent le a mierophone hunneer by the GeneraL Bartio to., plaeedL

flfte*n feet fran the bridl.ge, anit cleliveriag a frequeney ef
m00,. syeÏ,es" Eigþ frequency 1s ne,oeseary to ovÊrûo&e Fûlar-
*zeÈf çn çffeø-ts.. K t s a sì.tele wire of the Kshl.raeseå cÍrsu3,¿r
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typsn by ï,eaðs anå Horthrnpr f is the tel.epbonee and. R1 a

resf.etans€ sf f.t00 shss pJ.aseil. a,tross then. R 1s tbe variabLe

treeietance, saaslstlng of tbree Leeds an& X{orthru¡r resLstanee

boxes, two of l to 1.L"L10 sbns ancl one of, 0,1 to 111"0 ohns"

S ls a yarlabl,s a.fr cenilenser by the ûençraJ. Raül.o Co., F1acet[

ln para}lsL wlth B to balanse the eapaaitanoe of the eeIl C,

whlah ootrtal,ne the eoLrztfon wbose concluetlvity ls to be neasured.'

e,aå to pemtt sf abEølute eilenee befng sbtalnedtr at the polnt

of b¿lance* lHha pluge f.n tþe reaf,etanee boxes R were kept

brlght by etrean5.ng rräth ffne 6EêrF. aLotb antt wiping wltþ alaohçl

frone tlne to tima.

For tbe elEteatfan of" the fÍ,rst sfgu of preoiptrtation"

tbet f,e the ool1oiitel stage, åÊ ul'tra,nf.etrosûope wae dtevleeel on

tho prf.nolple of frof.gmott¿yIã uslng a ml.srosû'rps obJectlve as

s eosrleneer wlth an orilåna"ry m1'ËEosÊ€pe p].ac:edL *t rlght angles

tg the been. ;$lth a earbon arg åsmp Ðs s, golutü:ê of 3.ight,

f,ælrï.y gooð oansltfvf.Ë;r wrls obtainoil.. Fbr the examia¡¿tios of
perËleles ln the vlslble reglon, a mi.erosorpe wi.th a naxlmu¡n

uagnlfloaèX,cn of x å500" and. ftrtteü with.an oeular mleroneter

by ãetauü w&s rtrse$..

lhe celLs in v¡hiah the eslutlor¡s $rere pS.aced f,or

nnl,eroscorf,o 6¡ç¿¡¡l¡xi,l,tlon, were sonstrìÍ.ctefl by seeltng I sheet

if mi.ea, wtth a sul.tahle hsLe in it, ra aa orrlin*üy g1iùe

glase* 3y srnearlng the surf¡e.ce of the s.lça rounil the bole rqlth

a LåttLe e&:;6].!6e anel coverlng the eolrrtion wlth å, Govsr-gJ-ass,

e quf te effesüfve seå.I ,ð,as obtel.neë'
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fhe ml.ça se].ls varåerl ta üepth fros the thiaEnees of e çeyer-

gtr-ase to about tbree tlaes that amour¡t. Some were naðe by

*ealf,ng a glaes Èube to & sLtrde wi,th 0snail.a baï"ea¡n anå grlnûlng

ilsïrix te a suLtable &epth* Í&e oel.l- assë J.n rtetesting the

Brøw.alan üovêEent wøs sonstrnetoè 1n this Be,nrrer aatl was about

ÐBe e,Bntlæeter ileepc the &se of tþeee co].le was senttnueil

after the methsð ba{t beeu changeil, but the Llqutd. we,e aoÈ seald

ls tbsn,* andl el.nee tbe exa,miuatlon took o$ly a fets minuteE, aÉcl

&. ¡tew eauplo wes esu,mi,aeð seûb tine¡

: [ïhe tlevå.se fer mlxlng the eo]-utlone ln preparing the

9upêrsaturateil $rffi4 süJ"u.tion6, is ehewa il,Lagren*atleall5r Ín F!,g*å.

Ptr1fÍ.stL af.s entsre umê.er pressu,rs at ¿ anð forces Ëbe selutlos
ln 3 into the soll Ð vla the oe.pillaqr tube G, where lt ts
reptùty anil ef,featlvel,y mf.xçil by the lnarÉüãS-see,L ssreÌr*type

stirrer Ën uecbanl-aally EI¡crateil" at high speeð* F' ås e very

f,tne aapLllary to pemit alr to Ê$sa,pej fho efflolen&5r of,

thts apparatus riles dteuongtrateel. b¡r urfxing a oolation of Botass*

åas pErnau6e,naÈe Íeta pü*Ë wetetrr fh* etrtread, of sslsr threugb

tlre weterc w'&s fugtflstsnsoÌlg+ sbi.e raplit mtxfng wÊ,s neresserxr

ån orrü.or tE ovêrêeffie },ecal su.peret*raÈfon es one solntfsa was':,. 
i

aitÌleil to tlre o ther.

Fer ,expesla$ents rnttrer reduçoil. pressïlre a sBoei.all'y

${ounû Ëtop-ssøk was eea[e6^ to tbE s1ûe.r&r& af a 3.arge euctLsn

flaçk* Pl.atlnun Lead.s rs6re eeaf,.e{L åcto glaes tubee and passErt

through a ru,Þber stopper so tJrat the p1atlnwr maile Eentect wttb
the meroury l.eaús sf the elestrodes of tbo üetrL whlsh xneu plae+tt
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1n tbE f,las&, anå the fåash eça.cuaü,edt* Somiluotivlty water was

pla*reil ls the fX.eek la orilsq to co!Êper]sete far evaSnratlon

froæ the eolÊtfoa, Tþf.e apparatus h,rwever, ilid' not gåve sat*

f's,f,actory r6su1ts, &ue ¡rrobebly to the evacuatirn pfsasËss enü

æ the experi*ents wsre reÍ)eateû Ln tbe sexn6 appøîatue, ÌrqÊTa,G-

eateð'* the rubber stopper wa.s aovered. wtth melteil paraffln aatl

ühe ftaek comp3.etely lmnersecl ln thç themost¿t"
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ço$ÐuLmrurr rtr,$.säa

Sotlåuctlrf$ water wês 1lrøIlareû ln Lerge qaentltl.ee

apd. wae usecl. tg üke preparatlos of al}- solutfons.
trðfnary ûlstL}.lccl water wae reiltsti]}eô three tines¡

(11 From alkattrne potaeelum permønganate.

{e } F¿'srE baryta.

lffï'''Through blosh fi.n Eonä.enser ints a rarge ellt.ca
reeef.ving fLask*

f*) enð {g} w€tro d"leti1l.eet fron ftûaa$ flasks through gïsse sog-
*ensÞT8+ into Ron8,K re&ei.vers aEù wErE aÌ.Lgwad, to sta¡sdl ,oy6ratgÞË

I befsre &1stf.l"1at1o¡r. lE1' aneL fgl were prs,teoteil frso the e,tus-

I gPhare by ooda*Lime tu,bee+ Ehe water wee ünøwn from ähe sll.Í,ee
flssk ån {5} threug:b*a sf.phon ee tàat tho f,Laeh was n€ver Ê¡renert.

i gþås watsr" testeû f equentïy. had. a speoiflCI *oaitnctivf.ty *f
5 Èo õ x !.O-6 mhts¡ ancl ln caLonlatfons thie wae taken lnto ûo!t-

jl g{.fl,eratlori 'shere &êüesÊêrãr}
1

:
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EQTITÁI¡EI{f COf¡Dt0TÁI{tg OF SfR01*?IE&T Sütf}H"tf$ SCII¡TJTItBlf

rnr';$rrE DT.I,IIfrgS, åf ,50:t

In eal.ou-lat1ng tbo a,nsunü of etssnttüÍo sulphate la

eolËtion we eonsitle*erl 1t ilesl"rab1e ts knsw tbe equi"vale:at GtB-

ilr¡ståçlty rf tjhtre ealt at f¡lfl¡¡1te dlLutlsB.¡ Îhls valne o*re

be cal.eu}atedL by the we1'l k¡rown law sf KshLrausehi

À-o- lc+ 1A

sr le wotrrfen the equlvaLent sonitnatlvity at inftni.te ilill¡tf,en

of a6y af,eetrol.yte Xe equal to the e@ cf the coldlust*

ainces sf the çatåon anð anlon {I.s en{il le resÏ}e€tiveLyl¡ HÛts*

o.!rår, .1s. auet I¿ are Lnü'epenê^€r't Ðf eaeh sther anð bave sonsteB't

ï&¡.&as at a given temperatnre" regarel}ess of tbe eLeøtrol'yte

frona shfoh they oråginAto* If* therefore ' wê knsw 1åS;r* &d

trä-$CI4*- ths dleslr+cl vaLl¡e w111 be the surn of these twq'. But

there wÉs il,o ressri[ f.n the ].ftere.ture ef the lsnle sonilãttlvf.ty

of stroæ,tlnm at St" * anð. for this reasog lt wae iletermf¡tecL er-

peuinentaLtry* utlng soLu.tlons of, strontlr¡m EhLori,rile.

eenef.ctering the tfns spent on tbis p.elt sf the work

1t mÍght bave been wlser meroly to caLlbrate eonilagtlvity agaiust

aüetyttcally rtetez.¡nineê a,mouirts of etrontlun eu)-trrhato.. But we

trBrs ffnelly rewar8eil nl.tb consf,stent resu].te, ln spLte of the

faat tbat t&s salt nee{L (S*f*} wae sf neeeseity a uni-blvaJ.ent

eleçtroJ.yte. fbls t¡¡pe of electrolyte Slossesses rr greater flegree

of sleetrsstrtrction at measnrable tLiL¡¡tions üiian åoes one of lhe



nrql-u¡lfralent üype " anil osngj.ûerable ¿tifftenlty ls ensountere€L

"¡ arrivtng at lnfintte ållatton, that is¡ tþe Bqlnt et wbich

all ths lone partfeíXntø 1n eoail-usttng the aLestrf,g @trrlitsÉtl
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( e.l BrgslTtrs¡¡t..1r,

á. sonplete clescription of the soncLustivity apparatuo

used 1s gi.ven in the seetion bea&etl rÀpparatËs'f " é. ttiagram of

tbe eleetrisal, connectlons is ehosn ln Fig"l..

Íko plpeËtes wer€ calibratetl, one tø clellver exaotS.y

flfty o¡Grrs antl the other to vrlthitraw exaotly that volune.

lEhe geuoraï nethoil wae sÍmply that sutlinecl. ln e.ny

ægü text oæ praatlaaL phyeleel cheraistry, &s for lnsta.nte, lll
Dani,ele, Hatthews anü wiLlla,nsl4 .

fiû aÏ'otd cumrll,ative errors whioh mlght have arLeen

fgon the sethodl. of d.trÏutlon, (sascesslvety wi.thtlrawÍng e vøLune; '-

of solutf.on f,rom the oel.l anil replaaing it with the sens vEJ-nPe

of sonðnc$lslty lvatef,I solutisns were saile np d,own to a. e€a-

eentratlon of, -.S,* ancl thesç ïrere itiluteô ln tu.rn. tlhe eleternla-
'100

atfoas ¡Fer€ eont'1nu.ecl, tlLl consletent results were çbtaínei[n anð

It nctght be notetl here that such reslrltË were not forthcomLng

tflL the experÍmente were oarrÍeil oìrt ln a J*aboratory trsed fer
nothing eloe, nrhetre t'he air eoul"d. be hept rel"atlvely plrrø'

Ehroughoat these inveetlgatlons the greatest sourse of errsr

seepecl to be the aÈmosphere. fo ke,ep a ahee-k sn auy error tlu.e

Êo eonts,Èf,net5.on by ûbe at'urosphere. a celL slmiLü,r b the oae

oontaLnlng the gtltrÈJ.on und.er f.avestigation, E{as flileð wlth

coneluçtf.vtty water, p3-aseil lu tbe therurostat a1.ongsiùe the other

anrt a rr6fankrr w&Ë run in eonJuactlon with the experiment Frolpr-
fhe soIîrtlons asað ln the earLler dletermin*tlons were
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Llnåte of, experimenta1. sruor,

su,beequent work.

tbe resËLte wer€ weLl within fhe

thie vras ileeueitr unnoceesary in

lfhe eetl eonstant wae tleterminetl wlth exaotly $s0
K0t aïNt lõ,U*1, flbe epeclfle eoniluativitiee of theee sol.-

utlose ased ln evalai:tiug the aeLl cenetant were those glven

by Eohhausab. By using two etan{tardl sol.utfons, lnetead" of
ontry oÊer aE i,g cuetouary* a goocl gheek was mad.e.

fhe potaeslïB ehlorld.Ë ugec[ was Ha].l,lnokrocl.tts n.å,n-

al.ytÍ.aal Reegent" qual,ity. fhle was pLaeocl f.n Etl rven at gd C.

overnight and mLutions were macle up by vueåghlng.

flhe strontfÌ¡e ebl.oride Tr¡es pu.rûhaeed ae Sr0Lg*6E Or

quaLlty being B.Ð.Er ñOertlfled. 0henf.ûaI*tt. îhis appe*.reel

offloresoe clurlng weighing and. so E¡€],s oompletely ûehyd.ratecl

ea oïen at 9û"C" enð coLutj.one naite up frou the ûrLed. e¿Àlt.

the

to

1n
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(bl apwqucp¡ru,gg uaré"

lfbe d.ata ob?e,lneä in the above expori.mente ie eon-

talneð in the teþles bolow, flho flgures in ?ablee ä andt 5

wetre ta].êì¡leted froa those ln fabl-e L.

Shø graph fur Fig"S was obtafned by ptotti.ng equfy&I-

ont ssntlucttvf.ty ageåneË ðf.lution, that t e , the nurnber of lltres
c-on:Ëalning one aquival,ent welght sf salt {srG}¿}t tilhEee fi.g*
îlréa are lleteù ln |lable J,. on a large soalg graph tbe cutve,

sf
at

wben proriluoedt, atrrpea*ecl to approachÂr=15o asy,mptotlcaLLy* fn*
ctÍotrtlng that4ottee rery sLosa to 150.

E qnlralent tond"lrc tf.vl ty
$el,utlons

$trontiu¡n thLori.de
o

5O $,*

eor,rseËtgatf.on in
tqa1. s" per ll,trør

Ðllu.tlon ln Ll"tree., AU
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å el.seer approxf,natlon þ Â-ç¿s ¡s obtat¡re& by pLet-

ting Â"*g*¿**t å16, as ie sugsesteô by E"**str5 * where t ls
the ounoentratlon f.n eeufvallpe per Lltre" Extrepelatle.n of
t-he cu.rva* Èhue obtaf,rreð,. tlo-llL--g gtves Ê, very close eppr'Ex-

{,natfop to -A-srncs tþe cntrve has to be proüuseil onry a os$i
parttfvelSr ahort ilJ,stance.. It will be nsted tbat t]re su*ve [F
ffignå has the goneral ehepe of thsee ¡rÍ,otur*rl by Xraus.

Jl*obteårlgð in thiÉ &e$lrçr le I.4B*B*

feF$ a

Ës,üa for S-urve fn Fig,4,r
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g= L =. þ f wh,ere l^ is the vant't Hsff faetoræ.7
I {r+ E L, I7 ïã;

lflhe aûvanÈage sf thíe method. le the.t trt reqairee tho aesumpi'

Å tbirô grepb wae Blotteil srlth { ç ua abesåses. and

L * g as orë.l¡rate, wberu I * the number sf ícæs into tøbleh tbe

moles¡rlc etiesoeåates {g for sz{I.¿}, ö åe the nu¡:rber of eEuivatr*

.ents of eaÏ.Ë (SrCl¿) per ltrtro, aïnl g 1s tbe osüsotie sseffiolent,

f,efåüeit as tåe ratle of ths aatta.L çeeottc Tlressure to tbe lðeal

ï)r€ser¡r€ whf.sb woulå extst- if the eolete EreÍe *oapletoXy &1s*

sool&teet anil ua interf.onle attre.etXon erletee[* fben

tlon of the val.u+ fôr -/L" sbtalaeit fpsm tbe preseiling graphsl

agil fcr thç Eo¡lreet nalrre ofÂ-tbe snrve mrret pgse through

ghr 6rlgin* Ehås le ebvf.ons frem the itef,inltion sf 8" åt

Í.nflnlte arfutroufi beesæes I anü g ûe tfue,*eforÊ Ësrei alss

aÈ fnflai.ts f,åI.ntlos 0 ts &&r:fi¿.

Sbfg 'enffe wae ptroÈte$ en & largo eaal'e enil a s&aller

f,ÊTtædlrl6,tÍeu of 1t ts stiown trn Fngi$* enå the tle,te cal6u.Late{t

o¡e ths a,*wl¡åflos ths? À-=14g,.g, [e qsntatrned ån feb].e S*

lflÞe surve em.ppgrüs tåe æseu$ÊI¡tlon
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Henae the eqeåral,est sonånotf.viÈy of etrontlum

Ehlort,rle at f,nfinf te tlllutlor: 1s L49.,S8, s.t gd g*

Íhe, f.on1e sonrlnatJ.vlty of etrontinEr at 5CI't waç aaf.-

cuåated,, bS the Eoh3.raus+h law* mentioned. previoresl"y. the

lontq eoniluctlvlty of $1 at ã0'wae obtai,ned by interpoS.attug

the pT.ote of the f,fgures taken f,mm the Smlthsaalan lhyelçal

?a-b1ee* aad the val.ee s,e obtef.neð wasn ltl- = 84.

Fron tbte f t wes eal,sËLateiL tbat bUS- at so"i.s 66*58

-# was d,etemc{.neü in e Bs,$ner glmfl.ar to the,t for 1g1'- aätl

wae for¡nil tû bç 88r

fre Êquiv*Lent oonrlactivlt¡r of etrsntf.un srlJ-phate.,

theg,, ås

at ãO't.

Lp**- * lÉsr** =Â-å**fi*¿ Ls5*58
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$PF0IFIo çoSÞÏitfTYIçr_ qE fiqF$s.qlY $Ajrqzu|.f$q

sTËc$g.rm{ surPlfi4.fB $gÏ,uTro$ as qq'o

lFbe value for thç epeoifla sonilu,ctivíty of nornally

oatutatetl etrentiw sul.phate eoLutlon Eas essentlaL tn tbe 
:

saLsulatlon clealing wlth the cleereasiug çonoentratlon of strea*

tlün su-lpbato lll tþe etporçatnratstl. sglü.tlrnse fhi.e wa$ d.et*
:

erslneü etpsrfnentall;y* :

Strentle!* sullihtite wes prepared by preelpltation frsm 
:

hot ssl,utLoas of stroattm chl rltte and. potaseluä sn}'phate,

ati.pËt a eLíght Bx+6Ës of the ehlorårle' fbe såro¡rùim ea}'t uEed, .

wae the sa,Be s,s thåt cteseuÌ.beû Brevtoasly {â"Ð.8. $erttfled. 
.

$heuf.aall. $he ealphate wae.!fia],lakroittiÊ C"F.. quallty and wae
:,

orystallisecl twlee fron eoad.aotivity watotr and orly tbe sesond

orop of crystal"s ueeil.
:

1[he preoLpåtats was wesbeit soyeraJ. tfnes by dtø*ant- 
.:

a

atfon, trs¡nsforreel to tho fllter sncl waehecl with hot Gonûaot* :

Í,vttywetert111thefI.I.üratgge,venoc1ouc[1nesswhentestedl"

ïri.th sil,ver nitrate. . Exoess sf thls $r$04 wae pS.acerl 1n the .

'i

coII wlth çon&rretlvity watef, stlrredl for abont two hoars ln
the the:mestat, aLloweit ts etanel. for sorne tine and. then the

aenihrEtfvity v¿as taken. fbe soluti.on wæe ähen poureil. off*
fre& Gonåìxttivlty îÊs.rer e${eit e¡rrt the prosess tepeatetl, f

tb.Í.s r.esul.teù ln a large ilrop 1¡r eoni¡.uståvlty ancl as the prç- :

ûesÉr w&s corltinually repeateil the d.rop beoame lese eaeh tf.me.
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Elrentnaïly whe* oaly e Emall ile*reeeo wôs sbserveð a varÍatåou

1n nethsdl was ailopt*t[.. 8b1e €s&si.eteû of stfrrf.ng the eo].utien

rspiåly whtf,.e keeplng tba teueperature Jnøt Þsl'sw boillng, then

al.J,.owing to stol Ln the tbelnostat wlthout stLrrlngn anil &eae.

ï¿ria& thg Esnd.uctf.vf.ty after the eolutiep had stooð for some

tf.ger Sy elternatfag thEe,e ptrðgeeses e sonstant vaLne wae gb-

taåaeil. AË s fi.¡ral test* sxo.eaÊ st,rontluln su,Lphate whleh baü

begp Ëfeate,in, at Iðse tban twenty*sêven åLsges ia the above E€Ln-

*f 
"*iäracidtsô 

to eond,nstlvf ty water aaet sti,rrsit through & a6r*
s,Irrv seel ovennågbt ln tþe thermrstat* ¡Xfter etanðf.ng f,or oeï-
ar*l þenre the sonünsüi.sf tF wao fonrd. to be trn exeslLenÈ &greê*

¡nent with th* ¡rçm¡lte obted¡rerl ls t&s ahsve¡

ås e reeult of thoee oxperiaents Èhe epoclffCI, +lsüi[uû*

tÍrity of nsrüally eeturateiL etrontf@ salpba.te wae fsunö to be

E-Lô2.6x10-6
Kthlrauaskl6 gfvee K {epec1f,*.o eond,¡retfvlty} for

,sstnretedL solntl.ons of, stronËl,ua eur.phate fsr rerious t*nper-
atureg rangi.ng fro¡q g" fu s8*Ê6" s. Interpola.tLon from tbe pLgüs

sf tbese polnts f.n&Lsü.tos a vaLüs of
g- ï6ã"1 x 1fi4

at 5O" c*
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miËry3, trlqÞxT,lFr 0F srBCInql$_¡¡ s"ul,3F¿Tæ er.ão:Ç,

Ehe Ltter¿tu,re revealç ff.guues for the eol'nbillty of
gtrontlro srLBhate i.n weter that are somewhat dlLeaorclant.

Fr seaÍ.¿*l? 6trus O"tL46 grs,Es $rs04 per L0O g:rams of water,

Wo1&annÌ8 qaÊteÉ a nruoþsr of otheE deterniaatlsns fres Þf,€-

vloug workere, al"l rtf.ecorilant, anrl he h1æse1f carrled, out e
sr¡mber Ef <letewriuatl+ns¡ hf.s ffgrlre, for $O"f.e O"O16 grsng

$rS4 per LOo greñs ef, watEr* KoþLrausdnnslg flgrure for Sä"5"

t,s S*SIX45 geams SrS04 per 100 G*û*ts soÏ-utíon, end at $'i,a
o;0114"

Thts ileteneinaÈfon w,ä,s reÞeateel by evaporatlsn qf
ssme ûf tl¡s soLaËlon preXrereü ae deçertbed, fu' the precedlug

ËÊütåoÉ* S0 ç*c.t s of the oupernatant ltqafif Tflðre eveporateð

trn an lgntteù platf.num itieh anct afÈewafû$ beateå Ëe ilull rçd.*

nësÉ+ IFbts gerê O+t1?8 grarÊs per 1O0 û+ Ê* s s of soh*ti.sn,

Ássrmlng &s a firet approxiuati.an tþat the streutLrm

aulphatE 1lossessëe ü,Ès ueexåüûu&r e,qu,fvale¡rt conûaotivityo Tl,E.,,

I'5g'8 mlrûs* &s tteterrnfnsrl b¡i' îÀs* se obtalned, 944 f.itres e,s ths

ïûlrffiç sontai"nixlg one g:rÐm-ÐqîrlvaLent weightn by ùi.vid.ing the

spøaåff.o eondrlstlvi"ty of nurmatrtr"y saturatecl SrS04" aT.se obtetaed.

by uen lnts the øqnlvaLent eoailnetivi.ty¿ flhis w,orks out to
0*009T grs&s $r$t4 par TO0 **r*¡s sslution* fhe eqnlvalert son-

ituetf.vlt'y' hswerer, Le u¡ritsü.bteil].y lese than this" d.¡re tr tbe

Ter¡r r¡e.t*re of a bL*bieJ.eetrol-yte,r &ï]û hense the enount of
sr$04 in 10û o..ê¡ n s of soLutlon usust be sosewhat greater thau

O*0O9? graras'



ãI.

EFEulgË,

FbE reeulte of the seri.ee of'experirsente on preelp-

åtetlon frsn enpersaturateil sol.u.tion of strontius eulpbate

&,ra eæüoarlsef, fn Sable 4. Ybe he$itiags sf the ssluens ase

EeJ-f*explanator¡i' exeepü Berhape, ûohunn ffi¡e" Thie co].uma.

gÍvas the ilegree of srrporsq,türetlon i.n psr €ente,g€r nActual

$rSO4n 1e the epeoffte oonûuetivlty sf the soLu,tl,on minas the

epeEffic Eonðusttvfty of EOtr- at that €onËe*tre,tien anil tsap*

ereË:¡$r6. w*trffie.L Sr$04n 1e tÞe upeeLfle eoaüue,ttvlts of
normally Eatlrrate¿ strsnttüE sntrphË.te eot$Ëåsn., lhle method.

of selsnlaËåo,u f.e pssmÍseibl.e çn the aso nptisu tbat far
ffisl1 ohe,ugee Ln to&È,efltnatisn tbe d.eg:,ree of, ûiesocla.tlou ås

Êrynetant. fhe Ëhlrtl. solunn glvee the speui.fls csnüu+ülvity:x I.06

ef the ñuîlors¿ltnrated. aol-t¡t1,Jn.
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Drsüussï08

T{!th ths lower itegrees of eË;}ers.aturstion no ohange

iu aoaclnotlvlty wae ebservecl after a perioû of two ilays"

these eolïâtions were aseüead to be truly metå.ståble*{*ot

labi.le ) as ln the o.âse observecl by Ðuniton8Õ' they were

etoreå Esrs,y tn stLloa test tubes, stopperoct i4 the manner

dl.eeerlÞed uadler "Äppar¿t[Snr å,t the enð Of seyere]. weeke

thess €olutíûÉG were sxàr.!Ê1üeil end. the esn&notlvlty wae founil

to have faLten almost to thet of a nomrally s+turatetl soLutlon,.

the ðlffereare being clue probø.bly to contrtïninstioa' gbey

also exhtblteü a pronounoeil fynå43. beam" er¡{Ì Grystals fouuil

at the botton anä aithering to tbe slcles of the test tubes.

when examlneå r¡c¡d.er the mlsroscope* wese fsuntl to'-.þø ille-
tf.nstl.y crystel.llne (rhomi.a) eåa of æagnitud.e varylng frûn

$yto Lûl,",

For the Hûr€' Eencsntrateil solntisne growth of er.ystals

at tke gurf,aee i.E nentícueü. lfhf.e trs&s so,ss1elered,, ð.t¿e to ln*

nOs¡rlatits at ttÀe sürfaoe by nna,lel Xn the air* anel. snc 8x*

perÍ.ment wæe oarrl.eel eat wlth the er¡rfass of the soluttron EET-

eredl wf.tb tof,'uene* Grysta].,s, in this s&sê, û1ô not appear at

the irterfaee but they sppser at the bottoa of, sncl adh ri,ng

ts ühe eld.es of the teet tube'' fhe r,atee of fatrl of eonüËst-

lvlty fsr the two soLutions (with and wi.thatt tsl"uene ) are

tlre. same., fhås wûu-l€l lnðlcate that innoÊuLstion from the

alr È[oes not'¡ea.tertell-y aff,eet preelpitation, (as la&treatedl

by the fa],l ln sondustLvttylr. et the hågber sûEsentratlose.
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But suoh well cr,evelop orystaLs ae those foemed. sn the s'r-
faee were not oþservEd tn the boðy of, ürc solution.

rt wJ.ll he noted. that in every sÐ,se the epeclfic cCIü-

iI'uståYi'Èyofthsrol"xedteo1uÊ1one1sIegethanthemeanofthe

speeifls eencLuatfviÈtee of the unmixed. sol-utions, T'bls uray

posstrbly be conaeoted with the higher oLeotrostrfotion of an
el.ectro¡.yte Låke strontium snlphate" It wtlt be noteð furtbex, :.1

eEpeatal'ly fgr tne soLntfone of lower êoneentration, that a :'.
elf'ght rlsç icr sosauêtlvi.ty ie sho*n ûuring tho +oursg ofr la ',,,,,

sGffie Gase$il eeveraL iLaye, phle ivas etÈrlbuteil þo eonts,clneÈfog¡ 
:ani[toe].imj,natethieit!vÙìsprtpoee{t.torepeattheex¡lerlnent.s

aü the lower oonçentrÐ,tlons with the eell in a sealed fLash¡
lnho oxpo¡rl.msnts í& e vaø&uÞ lretre lnteud.Ed to o,vercçne this l

a}æ btt' ae srentÍ.oned. before, tÞe*e were msuesessfs:. ¿ue te 
l

. $vaFolrr¡tlon of the eolvent, anÈ tberefsr€ &re, ¡tût ,trsçordeiL in 
,

the teb1s,, 
:

Iach sf ti¡*e preúenterL comploÊe f.nve*tlgntlon of the
lswer ,aos*entrattorrs wlth tbe ecrt J.n s s,ealeå flaeh" bnÈ I , 

,

the experf.uçt¡t. rçcszd.eil, &s ïrr* 1.0 f.n ühe ßable. althougb Lg- , ,'

,,
eouplete', 

',rI[rea.re 
to be progrerjer.ng favorabry, anrl tbere

seemo to be ¡lrespeste of snçeesefally fo].lowfng the sogree of :

precåpttation eesenttaLLy as or¡trfnecl. by von *gf.emu.rnË3. ,tfter ., .,,,
a perLoil of apparent metastsblllty the conductlvity ðecre¡i,;ec1 

i : '

ølf'ght3.y and a woll rlofinett Brounias moÌrenent eeuld. tåeù be
sbeerveil' ¡iÈ t]'re tluoe of wrltlng no mieroscopf.a partf.ciles
h*vo appearecl but shonl.il ilo 60 ln the eourse of a ehsrt tise.
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Althougb the work on spontä,fi.eous qrystalliøati.ou is

nst yet complete the fo}Lo-oving consleterations êE€I$êr

$Ughtl-y supereåturated solutlü$s"a:ftor a perl-ocl of

spparênt metastabillty, eventually or¡i'stallize spontaneoueLy.

fris mey be d.u.e efther to the reglon of true metastt¿bility

baving: been &Xcesðeð end tbat sf Sflonte.neoas cryst¿ìlLizatlon

enterod' or it may have been tlne to aacidlental innoculatXon"

in conneetíon with thts poiat, 0stsralil bas ehorryn hos¿ vErÍ ôlf*
flsuLt lt ie to obtain, antl malntain an at¡nosphere entireLy

free from-nrralel, either of the substtlnce cryetaJ.J,lzing or +f,

soBE loomorpboue eubstanse. By uow the e,tmosphere of the l-ab*

oratory ls tloubtlssE lmpregaateü wltb strontinn sulphate BTrÊLei*

Immeil"i.s,te spontanoouã ûrystal.Llzation set ln at a

elegree of Eüpsreaturation of ab¡¡ut Vãfi. Uven then tbe Êrgõ-

talllsatfon was very s1ow sntl nCIrutal saturatlon was n+t at-
talnect after eÍghtden rtaye. fhls ls no itoubt eonnêeteil witb

the eom¡raretf.veJ.y hi.gb d,egree sf ûll'utlou of aLL solutloila

ueetl:(EaxI,mr¡u concentratlon nsetl rsas O.0Û6 .$. l. Tlncler s&sh

ofrou¡net&noeË* l.mpacte betwe*o s"** anä so4* Lone w1L1 be

res.atLve1¡r rare* ilhen the feIl of cond,uctivity ls pXotted

againet time a emooth curye is obtaineû q¡hioh aBproaohes nor*

na conoentratirn eslmpto tiaall"y"

,ts fsr as the grartuel g'rowth of partiales with {r i[e*

ore*eing ilegree of supersaturation is congerne€t {af. yo¡l
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i{eluarnr s hSryotheeie}, nû evlilense of this hae been foenð

J"n the mtre eoneenttrated solutfons. ¡le have aLways observeet

that soJ.ntlens of a etflL oomSraratlvel"y high tl.egree ôf euper*

saturation itevelop large erysta}line rho¡ebs" 9f æagnitade ahoat

4t*, una,osonpe.nleit by ver¡r e¡Ês,1,1 partfgLes. SeÍ,ther have/
the needLe fom,e secerdeå by le,mbert anð Eæs*Rstheryâl been

ôþeerverl. EhfE hswevet" le probably ðue to the Los Gonseaë

tratlon çf eoLütfone Esed'. The procees of, prectBåtatlon J.n

tus Bore û.ûnêÊrrtrateil seluÈf.onÉ ep¡wered. to proeeerl by tÞe

eEstinueit grøietb Èf s relatlrely few Lerge partlo3.es.

TÐ complete thle lnvestlg*tlon further work shou1d.

þE d.ire*te4 toæ*rcl.s täe trese su,perss.turateet ,ssLilt1one where

spontanerîrs srystalltzation appeare to set ln only efter a

porioil of i$elrrctlon It mtght be pesslbr.e to ebtaln * sS.lght-

1¡r eutr¡erestureted selutlsn whoee perieit ef lnduetf.on exteni!.e

over severel usntbe sr even f€åfs+ lÍnfortrmatel.y, Laok of time
preventeû fu.rther eÍÞsrfmente olong these lines,,
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