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a\nstanee ktwvn. Waw O®U.P1• •nu~ position q sol.vent.a. 

In 1ta ~ty u a wolN ~ for Hlt-s and d - 1.o.ni.ting agent. it is ia 

a ole.ea by J.tnlt.. Qf all kno U4utdG, awaoD!a mt lo &l.7 resel!b n 

water bl fJloft properties wtlich Eke at.a :w.tetadia g ilOlY tal. 
As a alvat i~ aeoondaq to ntM>, haff'lter; -.ny salta ~le 

.tn te:r di.a~ve readil)' .1A l.1q.ltid ~ Solutiot.uJ 'Of ealt .tn ll id 

~ .. A1"tl 'U.C&Ueat ooaduetors of electri..a1tz.. uni tea 1th sel ta ' 

to to-l"'lt ~ -oC CJ7:rtalli•timl· It aol't'• iou .. It ls u associated 

liquid. It& pJ:vahal. con&W»t.s. are all~ ct p~ion for sub• C6 ot 
[l»ai.U-otl, t. t 1a, blgh oriUcal. pres~., hi&h bollm point, 

and l.ow el7'0.&cnpi.c end ebull.1.o.acopic eonatu ta. 

Jdq,uid ~ bas beQl 1'$® · 1.'t&d as an 1dw ruction. aediam by 

~ wurkera.. lari cb$mt®l ~aetur. <:Oll,?all)' erected t tor 

nmt'dng :\"Mctiol'la 111 UquW ~2~ the need tor p~ai.c.fll e ta. 

notcbly ~t:G of @'Ol.ut1ou, beeoaea qllite ~t. 

llet"in1 osl.ori=etri:e work G h&atu of solution in liquid 

vu tarted b7 l!'alia and Jlidderhotl,. who d signe<t ~ta e.di$t1e ct:l. ~i 

nter for aasurtng he:au ot Mlutto 1n liqaid ~1e 11.t the boillns point, 

in whtcil t.be aJor heat. eff ct 1• aasured by tlte t. of nia Yapo·ru 

or cowiense:d by t. .Pf'®es or solution. T ·calorl trlc . aar ta • ~ 

inr~v-• by Krau Preacott4 and KrGS d Scm.Ldt.5. T Cf&l.orimeter u 

1tl t present se b la tUll;r ai $' to the U#!l:ed 'by !:nus fdld 

dtJ hcmeYe , t cfllor . :ro,p r n · comstrw:t of' Non ., 



Th& \¥Ork cove~~ in We thesl.S- dea1"1~ the eat~c heaw 

ot .lut.iO'n over a w1dc l"&n&'"G ar ~tnt:lon ct t ~u tale, 

litbtu fJftd poi;asrd.u.; th• alk~ earth :metal#,, eald'W'J, ~. atrontiua; 

end ~iua 10019. 



a. 

!"he appa:ratu uaed b7 Seha1dt0 u ·~ uotbermio beats ot 

aolut.1-0D na eoustrueted iD tbta hibon'tory E.ttld used in ·tJ.d.a i.nY&ettg tioo.. 

?!~ t is a R~ti~ ~am t:Jt the qparawa. 

Im ,'21l&Zlahc• The alor1meter u nimilv to oni s1t11fftl br Ridd x-hot 
tor almr.1 _trice mea~~s :.ltt Uquid ~. fhf: r proper 

cons1ota of & Nonu ilao t.ube 20 -. in diameter ad 40 n. lOQ&<L the 

lowd ptu' or tb.e W.O~tr1ter ls J)t'Oteote from bea't .tlo• bJ ll ftCUWI J.ac:ket 

J, Wd.ell iu ttU~ on ·the: 1tUi1de. Thia ail•fi"1na o r. :t.l.bn cut the · t 

tlo• iJlto er ou.t r>f the Ulori.MW-r to a~. ad dUe to the borlJlesu ot 

t.:!m ot solution (ea ue · e of 2.tJ mtnu•), err cornotion n ·~ tor 

radiation is in~;d.~tlaant. Tbe top of ni.oriaeta ia ovi Eld th a 

round gU.sn Jo1nt I inw •hieb fits a ea.p _g, tMde ot U ;x: lfUJB.. *Ch c 

iu aeeled onto 1t three tub",,, J,, .t" l,, throagh which puo ~ pecti,.el.T 

the tbenwQOUple !, • bu.lb oNsller J, tm.d -a a.e.gn.eUOtdl.J o,J»trated 

ntilae:r 1• T .. titter -eo».airi:e of a · ua el»dll l::> '1t1Spended tram a l 

X'Od ai W'b!.eh ie &'ttaclai to a .soft il'OJl bU' mag iu&lde 0£ IL p1 

apring ,1.. the pl"i.ng 1. eus?fltlrled fdtbin a g1.as111 to 

d b Uing a curr :t ucue .......... ur 

through a solsoW" wb1.oh snrr¢un-da t glais-a "tube .- onta1,1'1t og sott iron 

~,by ae&ne or a tae~c&l. circuit bi'-.ker. T tlon o£ t atiner i 

kQPt uaiform b7 daipin.g to frUti.Qn of tbe •pring on tbe 

gl.u• \ubo. ifbls fnct1on 1a $Ulf1eien~ to keep \he iron bar' f 

!be b7 I> a l.. ts insert. to keep the een1~ ot tue iftur.r 111 t 

• 

ometer 

f'rota oseill t1na beems of tile pwaping ct.ion ot t bQn. • The c ori- 

mete:rr is kept nearl:r edi ic by 8\U'TO\mding it •ith & bath of U1o.g 11 

l\lllZQnjA ~a silnred De•ar tflb~l· 
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~SBmAA~ton of <"&2~1: 291~ 
&l pt:t. .of d1 tilled ~ at- !S0 0. fliiS placed in:'W the e or1- 

1'1me Gala. 
iil!Im - <:ale .. 

·fMtm!i 
lf'teren.ce Cal.. Con.stout 
Ml gJ,g,, - 

l. 

AYeJ?fl&e ealor-i:mewr eou tant.:: 10.52 cala./d111g. at!= %too c. 
·e1 r oonstltnt wu c-0-nacted to 9.la ce.ls./deg. at. T : 33. 4.;o c. 

co !1ci t. 

ot O.Dal.4 td.Uiwlt,: : er gr a :& callbrated ag41nst vapor pres re ot 

Dia b,- u e 0£ B1.tr!'eau of Sttu:irle.rds • publication • 'l.be thermocouple •as 



ti.ad o&kiniA ~le<~:\rolillUV t-ul'ilV- · ~ n~ Tdu.._ fer theae: 'tw detel" 

a11v:1:.tons: i'rclit data furni' . b;t the~ oi' s~. 
• 

z•aa 
Pia qa. C§l.Jibr.athm. of LJ.qg!,d .~ flJpt;t.W 

eight or &l"Gl"I' I 
II 

llet;a 

Sot.94 g,.. 
604 .. ft g. 
&U4 •. 3 &• 

• . = 0.07500 o.c. 7 

44.tlf x o. 618 • aa.48 gra. !ls 
V la• ot qet• t r®ll peratu.,re £1,D! l ~bere l"OJt: 

ta eq~Tale.ut. w appr0d•f.ell" o, 1 B• Bs. 
Pipet .e d~liVft<fi t <;&l.orimetel" each thoe· 29. V9 g. 3. 

7 

ttAl~llll-JllS1'iZ'7 to 

ta t1gure I, and in 

bri · , b1 droPJ 1ng th aer01U7 in t tlaM; until it. J t Glo4 • ott tlw 
atrict.ed O~iug or the im.ler tube. Tbs levellin bulb is Mde. .taet- at 



ia placed. in tM t'l.aak on top ot t ~ aeal. Tb1a &?J!CN'S to be a.a 

l.~ arre~t :tor aboorbitlg tlle UimDl.\1a because wit.11 a Tm:J ight incrH.a 

in pl'C$Wl'1t in; tire- 11¥1~> the 4lfllD»iA U bu.b'.bl.&8 thnmsh and ill JJOrbed by 

tho fi«CV. 1' w.Wt- tube ~ .u -& ~ Y&ive. 
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of tew rid.orons. T pipette L u 
li d UD'IK>nia kept bolling l>y a nichroH wire keating coil.. tho r llired 

T bollia 

tt. _ an t t 

f A bath ot boilln li 

e ndewted• all topcedi: 

ell 

qet i t. uill ri: 

nadingz1 t bu! io brok • Thor 1 

ea 0.. Arq nol•ed i orb 

by 

are again eo fflamt. The .Pl"' em.u-e 1n t aystcua il\Tar 

l or • ., ry te a.a. ro• it. ll "'i'P4~i:i.m1""°' di!'t•r ce 1 

aeglig1bl. 

to the 

The • t r f:rona · 1 dM into a Tal. tr1e tluk. ~ ia t· n 

thoroughly . Bb with diatill water d tb waa t.ric 

t 



10. 

ot e lu- 

tio , ~ Table IV bowa a typi e lwlatioa. 

i, nU &t bollin int6 l. 1 c la./ • 
2... to! V pori tion S21.1 a./ • 

ti. t 9. &J.a./ • 

•• &&a 011 Oonetau lD o .. s e s./d ./ • 

s, Pressure i'¥ tin 5 or 111 ' l a. 

l. ffeet e to 

x e o ~ ii 

l.'lQ4i. pa. x 1'1. 7 cela./gr. 

l.V ' 

cu. 

T 

t\l.N grs. ./1,r./d • .I'.: l.. d.e • 4 .60 • 

'· Ut t. . to :lorl..ae l 

Cal rimettir cc ten ,_. 0 tion 

.16 cal. ./de. x •• u i• 

To .. 
li t of Glut on aole ,8 

cau.e the ution an7 cor tJ.on tor latl 
1 llegltgj; le. biuce \he res ure c • i aero. e OOH ti al7 

.... e:u.1tant. 
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Ia Ta\\les V ~VI are liated data obtained for: Yariouo Dea.ta 

oE ol.ution. Ia Fipre.a IU, tV and 'II .ue plot.a ot tbe 1-ti.t of sol.ut.ion. 

®"u. the eurveo vo ~ wit.h ~ *t.• of aol.ut.ion 1:n cal.ones 

orda.tes &w.dn t -.l.s ot WliilOnift per ao.1. ot ~ ,g absclaaa. .. 

In llf.ltl"m&l. proc Jl$ of solution, \he ruat :r"t upon t;. 
. ~ 

sol.tite is tbfi) d~tlou ot tbe cq tat l.At.titKt,. bJ' tbe solvent,. iat.o 

simpler p&rticl.es, .rNl.li'iely •1~2 or atoatsll.. The ~~' ettct. is 
the iociatlon., in \he ease e~ electro~, ot .Ud •leoll.l.e or at • 

thtm 1za some cases a $Gl.v~dJ.on. ot ~ 1oa to a geater or les• &lgre.e bJ 

the sol~t.. Tho ~t of solution i,s t.herefon t.he sum of &U 

both RGgat1V ad pOSit.iV&, of all tile.I proC.eStltU)• 

IJ.tlWul, unlib $041~, sbo s n.t.lw' blghl.J" po11-itriv or qo.... 

tbarJJ.te hut ot eoltJ.tion. !bla is ;rohably due t.o t,.h& tcnation of a W.. 7 

aol.vat.ed U~ 10¥l. As se SA P'1g'l.U'e Ill, d th inerea&in dilution., t 

h "'t ot aolut.iou bect>.1taa. l"n end e.p~hee a cousttmt. v..uue. This n \1 

hee.1. ot dllu.tion l.:a due to the tncr ai4 impartaace ot aw or the t. ton 

di cusal)d a.bove .. 

PotM1i'Wl sb.>aa flO Leat. 9£ l.lltion. Teo results e.ni nported :re, 

howverJ they er conuata~ with other publililied detemin·:tJ.<maS. In inakln& 

deter~ilon it w tt obMtted that there · ttbao hly no c e in te 

·ratu.N wten tll :pote.ssi dbsolved h liq;llid a • In all t)robabilltf 

there ia a Vft;r:f small. heat 4:1ff'ect. Thtl ~ion to be dr e i tbnt tU.l the 

erg!® d.1 .. oU:ffed a.ho-Ye just be.lane« veh other. 

Orlt dOl'le b;y other to:vestl~tore ift thls l.abort1.to17 a a 

ta1Uc ce.aiwa ud rubid.1.wa to l:l&Ye J.uttonl-2. 



17. 

Cel.oi..lim• bartur.a and stroati.wa .6ll have 'Vf!fq bigb l:loate o.t solw.Uoa .. 

Kraual:i blla sb:.1-..11 that CAlcl.um tonuJ . aa~iate. Thia he· t or fQ2'Utio . 
1.s ia latrge flietor to the 

Ea:ri.u and ~ntiWl e.leo fora -umol'liet-e4... figure lU &MllO tnat 

ll thne ~ haTe nep.tive hu.ta ot dil.utlon. 

~um iodide $l»Ws u extre.ael$ bigh beat og 10luttoo, unlike 

fUl!llOnium chl.or14e tW.4 aoaconiu broaid.elO. Thi ... •m.lllW11 W acld dittes edlJ 

from tllJ! l~t-t.er two, in t tit e:blb1ts a ~1'1$ heat. of tdl.ut1on. The ODJ.y 

differ~ bet en the•• three CGB:poumia ia a thd.r wons. The negatl:n.q or 

t.be he&t or dil.v.tion ~ b eaq>Wued .1n t.hl.G mum.er-: ih.lJ iodide 1-an upon 

b.-:ing eolva.t.ed sxe:rta a best. ett*'°:t in d.ireat. oppes1t.1oa w tha:t. ot eolut.ton. 
The s.ol•ation heat ettect ot c:blm<J.• and bnml.de iono, tl»retor•1 i &SSW'kJ d 

to be 1u direct additi.on to that of ;&o.luUon.. That t above i.ofts an 1Solvat d 

in. e.queoua: eolu.tJ.OJUJ 1-v b-Den prov ey. ~port ~ta iu .. tet-U .. 
Sln.ee nter amt em:mmd• ah1b1t mAt1J alutU..ar propetJU:ea, it em b 

th £'01.V'afJ.on ot t,bG:se ionfj tdftO occva 1n liquid la. 



"J:hiB invetltlg&.tS.on COlaplet S tJle data M4 all of t :tal.8 aoJ.uble 

1a l.1qGi-d ~aa.. D4ta MB ,a.loo b~ ~ eented oa ttmmDlllD tod1df:. This, 

with the 4:X.0~1)vimJ. of a.mtODi1ll) W-.trute, C.:Oll19l.t>tfnf the iln'~t1pt1 of t,,l}e 

;strong !nor~., · · ida Y.Jbic.h .-e soluble 1n li.q;l.Jid nia. Tb:«i data OD 

JUDllmD\nm nitrate lo ~let. u th1& p&iJU la vi~tea. 
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