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Part 11.-The Vapour Pressures of Conoentrated Solutiona. 

By G. R. PM'wdpe, M, Sc., Springer Research Scholar of 
the University rif Bombay. 

AeCllrate vnJuos of the vapour pressures of concentrated 
~nlutio:1s of potrtssium hydr?xide are sometimes required in gas­
ana,lysls,~ where these solutIOns are largely used as absorbents. 
rrhm'? are no cl~.tt:~ available for concentrated potassium hydroxide 
solutlOns conbtmmg 50 gm of anhydrous substance and more in 
100 gm of Wi:tter fot' temperatures above 20°0. 

Th( ~ mm:;t extensive series of met1,surements was ml1de by 
Wndlner (Po~g. Ann.18(iO, 110,5(6) for different concentrl1tions 
of f:;oIutions of sodium <.\,1H1 pot11Ssium hydroxides over a temperl1-
t ure range of H)O to 9~rC. 

Gel'ladl (Zeitsehl'. Analyt. Chern. 1887, 26, 413) has 
given thn l)()iling points ttt 760 mm pressure of sodium and 
pota:.,;siull1 hydroxide solutions of: vl1rious strengths. 

Tammann's (Mem. de l' Ac~d. Petersh. 1887, 7, 35) 1'0-

r-HIlts supply tlw vapour preSSlll'eR of solutions of sodium hydroxide, 
pot,'lssium hydroxi(lf', calcium chloride and other salts for different 
eon(lentratiollS at 100°0. 'rho higll('st concentrations are, how­
ever, ahout 7 [) gm of salt in 100 gm of water, 

Bmch'n (Wiccl. Ann. 1887, /31, 170) made measurements 
hetwei~n ]9' and 4i)'(J of solutions of c111cium chloride hut the 
range of concentration was vory small, lying between 12 to 20 gm. 
of anhydrous salt in 100 gm. of water. 

PC'rmn,n and Price (Trans. Faraday Soc. 1912, 8, 68) 
earri('d out some :wcnrllte measurements on the vapour pressures 
of ~itld nm chlol.'iti .. solutions for different concentrations and at 
temp!~ratu1't·s of 7()O and 90°0, hy using the dynamicnJ method. 

Dieterici (Wied. Ann. 1891, 42, 513; 1893, 50, 47; 
1097, fJr'.!, 61(6) h,ts given figures for sodium hJ:droxide, potassium 
hyclroxicle an(l ~;lleium chloride solutions of dIfferent strengths d 
O'~C. H eferollce will he made to these hter on. 

Pot:U;siIlUl hydroxide solutions were investigated hy 
Smits (Zpitschl'. Physik. Chern. 1902, D9, 3~5; 190G, 51, 33) at 
0') but the higlwst eOllcentra,tion usccl b'y hlm was only 14'6 gm. 
of sait in l<m gm. of water. 
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For satisfactory and complete absorption v;:ork, solutions 
()f considerably greater coneentmtjon than 50. gm,. in 100 gIl?-. 
()f water are used and the room temperature m tIns country lS 

nearly always above 20°0. This mac1e the work of direct 
m.easurements of vapour pressures over n gr(1atcr mnge of eOnC<'l'l­

trations and temperatures desira,Me. An Gxtnlp()lrtt;ioll ,dtll the 
help of already ex:isting results is uns'l.tisfactory, ii l'!-itly I)Cc:nlsc 
the laws govel'lling the vapour pressures of concontmleil ~()luti()l1S 
are not known, and secondly became the change oj' vap<lUl' 
pressure with t~ID.perature is very rttpiel HI1(1 IlJ~Jlroximat(' eRtil1u~­
tions on the oaSIS of some assumed law maymtrodu(~e ft conSI­
derable error. 

Various theories have been put fOl'war(l cbt1ill!i WiOl tIle 
vapour pressures of concentmtccl solutions; of Ra Its i 11 water, hut. 
the measurements necessary to verify them al'(l J'mv ill nlllulJf!l'. 

In ol'der to supply more data for this lJUl'j>0SI· ! lw pl'(ISOll t nll'(u:nll~I" 
ments have been extender} to solut.ions () f caustic smla awl enl eiuln 
chloride. 

.E:CjJerimental. 

'l'he gene:ral method of cftrrying out this s('rif!S ()f f>xperi. 
ments was, with a few lTI[)ditications, i(lenticnl with thnt adopt ('rl 
for the determinfttion of the vapour Pl'CSSlll'C of lWf'tOllP ((!f. 
pp. 47, 48, 5(l.) 

Il1stea,d of admitting tIle Solllti()J1 11 n (I (\1' pxami nil tion 
directly into a glass contain('l', It small thin silver tub· nf ~~ 11) m. 
dhmetl!f amI flO mm, hrJight was ll.'3C(l. 'Phili pl'e(~alltion II.:as 
necessary in order to prevent tIle COll(](mtr:lt()c1 alkalirw Bu llltil>l1H 

from acting on gla,ss, pn.rticula'l'ly as the Holllt;ion ()(~eaSif)lmllv l'(~. 
mained in the vessel for l\, w<J'>,k or more. The silnl' Vf'S)ifJ 1'!.'as 
(jontained in a tight fitting glass tuh(~ whidl W1Ui (lil'('ctlr ftl1H:d on 
to the manometer, • 

.. In the ~llbbcr CI)1'k, which c1osi'd thi~ L\'iHRS tuh,', c()n-
tammg the solutIOn, thore Wit"! (I, fllnnd to (~iUT\! mt!c'r; tJw 
latter C)llsisted of [t series of fl,re bl.1UlS of V{1,r10lLI:! si~es IJlown on 
a vel'S tine capillary [tnd calibl':tted cftrefully lJebVt'Hll ma.l'h:s un 
successive pl>rtions of the capillary witll a h;~:fre(J diHt.ilk·d wnt (~l'. 
These were joined through rl, tap on to a w id(~r capilla l'~' \\' h ie It 
W:l.S lO,ng enough to l'ea,ch about haH the l"n!:ith of the! !'lilv(~l' t.lllw. 
13y thIS m.eans known quantiticR of Witter <loul<1 Iw nd(l('d to t h(~ 
solution. The wieleI' bore of the lower IlaJ"t of tlw fumwl, i. (I. 

below the tap, was necessary to Itllow the wut,!r ti, drain I)llt ui' it 
freely, 



The wcigllt of water delivered out of each of these bulbs 
is given hdo\r and was found to he a consistent figure. rIhe top· 
most hull> is llUlnhered ] and so on. 

Bulh No. 

1 
2 

4 

5 

Wt. of distilled water (delivered) 

0'7356 grams. 

0'7596 " 
1'0520 

" 
" 
" 

rrlj(~ b()}"(~ of the cll,pillary tube WitS <Ictel'mined, so that, in 
tlH' (~V('nt (~f Ow wahlI' not reaehing eXllctly to a mark, a correc­
t ion w()ul(l he 11 ppliNl. One millimeter length of this c!1pillary 
had a YOlllllW of f)'I.!') cul)ie millimeters, so that the magnitude of 
the corrN:i.ion is px:c(1(~dingly small. 

Th!' thf'}'mostat eonsisted of a large Dowa,r'a cylindrjcal 
v;wnum v {'ssel , fill{~cl wit.h v{ater at the desired tomp(lmture. rl'he 
llC(mr;wy wit h w hidl it Wa.I;; IH'oI)()sed to mel1sure the temperatures 
of the Holntioml waH 0.1 cO Ilnd it was found. possible hy m'3ans of 
a sf irl'l!l' H nd an (~l(,(ltrie lwlth'r, to keep the tempernturc of the 
tlwl'mosbt Htmuly within It small(~r l'ltnge tlum this for at least an 
hour. 'PIli' heat!'r wml made of nichrome 'wire. 532 mm. long and 
;~ ohms l·I!l;iHtance, mw}oscd in a glass shoath. A rough <.:alilmt­
tiOTl was dorl!' to (Ihtain an i.1ell of tho currcnt tht1t must be sent 
thl'lJn~h this heatl~l' to produce enough heat to balance the loss 
cilW to 1'1 uliatiOtl, de. at variull." tem})craturoR. 

If, WIIS not found ccmve:t1ient to place a thermometer 
dinwfl:' in tho H()ll1tion 'md(~r ohs(~rvfl,tion, AO the temperature 
nwasnr(~ml'llts were madtl in the hath as close as possible to the 
si! reI' t,uhf' eon!ai ning tho solution. A morcury thprmometor 
I..!'l'adWtfA'd in 1/:;'1 and cll.r<lfullv calilJrl1ted with a stnndard im;tru­
lIl1'Jlt WllS mil'ri. IteacIingH we'rn only taken when the pressure in 
tIll' lwtllmnf'iel' wall quit/' steady and with this cond.ition thern 
SI'f'ms no rl~:lS.}H fur suspecting that equilibrium hetween the 
~olut ion and t hf' thf'l'l1lOstat liquici waR incomplete. 

BY'I'Y time an ('xp<'l'imnnt was starietl, a weighe<l qU'1n­
t ity 01' till.' snhstancc undm' investigtttion was introduced illto tho 
siln~r tulip, tIl<' stim'I' adjusted, and the cork, cn,rrying the ~ml1)S 
fille(} with Ili 1'-fl" '(' distilled water, monntell and cemcntec1 wIth n, 
lllix! m',- of }WPSWHX tllHI resin. All pm:;si1>le air jn the npparntw-l 
was rl'll1o\'(·d h.v llWllllH of the pmnp after tlw Rolution tnl)e waR 



coo!pcllH.,low-mrc ill alcohol ('jlldl'd ill liqllid ail'. 'I'll!' watpI' 
from t;ht~ tirst bulll W,\:-' IlwlI h·! illl .. til·· ~il\'l'1' Ill! IIi ('dll~!:IIt! 
agitat;ion of Ow pll·ctl'U·lll:lgOf'tic' ~tjl'!'I'I'. '1 hI' ~lIlllfi"ll \\::<, aft,,!,­
WIl1'!ls t'PI)('at,pdl,\' f1'1)Z1'1l alit! tIll' 1::11.\,',- :tho\'I' it lI!{lI',l! .lIt 1':q ly 
IL 11111111>1'1" of tiuwsju !!I'! all pil, ... ihll' air' nlll fir f 1/1' "Ill !! ir'IL TIll: 
tellll)(~I'atlll'" was 1 Ii I'll kl'l't a ... ('1111,,1:1111 ;is p' dl' awl III 1':1 SIII'!'­

ments or tIll' vapl/III' pl"SSIlI'1' \\1'1'" mill/!' iIi intl'!'\ :d" lly I" in~ 
the PI'(,SSlUT difr('rl~Il!'f' ill tIl!' IlHlll'lllll'l 'I', r J sllitahl,· ('Iludi-
tions Uw (I(IllilibriulII WIIS mnilltaitll'll fill' il'df It!! JPl\U' al • 
t.o minilllizp tlw Pj'l'lI'S chlt' fi) eitall!!I'''' ill t til'!', Aft"j" 
W1U'(fR silJlilal' 1'I'l'it's or /'1'!lIiil!!!k WI'!'{' til Ii! I! :It 1'1"'111 .I'llllll'l'a. 

i;{u'es of tIll: IhpJ'IIll/l->fal. TIll' ('lIlit"tlt.s I/f 11w '-"{'lIwl hnlh ilf 
wah:\' '\'«'1'1' thl'll (,IIIJiti(~d inll! till' in!! 11 t pl'oe!'~s 
g'OlW t hl'ou!!h as lidol'!', \ \' II!' II 11 II' 1II1'J 'S! II' 'HI!' 11 t;., j'II!11-

pld,ed, Ow 'pt:lntit,r Ill' Oil' llllhyill''Ilts ,:--I'ow!' \\;/'" i·"ltllHlt,'d 
(lith!'!' hv till'a1ioll!lf' L::l'jlvillldl'ip:dh'. III" m+.:llt 
of Uw <tltll\'(h'IIIIS !'uh"ln 11('1', ! . illil \\ f 
substane":awl Illl' \\'I·ight c;r waTl'!' ill 1,1' Ill,· Ill! Ii", HII' {~!in· 
ct'ntmtions (If tho \'ill'intll< l'1I11l1i.ms '>'/tlld 111' ,';1 .\11 ('Iill-

centl':ttiol1S in tJwsl~ I'xlwrinll'llts 111'1' (>\!ll'l ;!!':lms nf 1111' 
Ituhvdl'olls sUilJ4'U1('I! dissiln·d in 100 :.rr:w This i:-.lh,· 
ulI'tiu)(l \,()llo,\,'Ni hy 'l'amnmnn, I 

It iR to hl~ 1'1'1IU'ulil!'l'I'd thllt 
lH'}ow-" HUG iH IOWl'l' I h1m O'OIl~ lllld, 

WI7, ,'.In, ,1.1.1,) awl hi'IWt· !lw 
tha1 lelllIH:I'atl!l'l' ii-l lu'\\,,,.' ; ~n 
off(,ctpd 1'1lPidl:' f'llOIt~h, whilp tiu' :1 
ttl)'I' ]".111\\",(1)"', Hn IlW}t!liIH'lJ 11'W nl ily I 

the !-Illl ntinTl a nil OW!'I' is no 
tion. 

al 
is 

1~ 1;r.I'n PI'!';!' 

Wilt t'l'is j'f'!W frill!! 

Hili' it! t hI' f'fHH~I'11 

A pOl'osihll' I'n'Ol' wlwtl !l";I.!iIli£ h ("'llm'/'II! lj-

tioTls midI!. arisl' rl'tlHl tll1' Ull1111mt Ilf W:Hl'j' 
tllS RH vapour altholl~h llAAUllwrl til ill' til .. "11111 

TIll' Lotal \'o!tUH/' of tIll' !ll 
1\wl ill th!' Ul'uloml'tl'l' WHh too P(". 1>ii I \\'1 \riltl'I' 

vapour it woulll hlll!l at 11) !!lUi }Il"'""nr!' ir-l (j'(JIlHfi !!lH, 'Ill!' 
slrmlll'st WI·j~h! of iva! 1'1' i'\')' iu tlw \1'1' tllhl'WIiR lJ '" !!!IIll 

thn ~l" ':I t('st Ill'l's.sm',· wit h this 111 HI In ~" I Ita t Ilw 
wator in tlw dl!~\!l sp'lI!e \\'oulll ,\'1' ailllHwl a till' 

dill'I'l'IHWP in CHlCl'lltrathm 11I"II!lw!!d is Ilrdll \' iwvlJud t hi' limit. 
of experiuwlltal t'rI'In', . • 

AywtlH'I' PITo!' mit\' I'i",' I III 

stanc<'s ufw:L It if:! VI'!')' 'dWil'lIl1 tq H' 

t llf' "'1111-
a !Hi 



Iiotassi1.llll hydroxidE's quito free frOlll carbonate, and analysis 
showed that the samples used both contained on an avera/ye 2'0% 
of carbonate. As however the pot<tssium hydroxide co~tained 
about Hj,% of wa.ter while the sodium hydroxide was practicl\lly 
anhydrous, the ra,tio of carbonate to hydroxide was greater in the 
former case. 

. Now 2 g of sodium c!\,rl)onttte is equivalent to l' 5 g of 
hydroxIde and the vapour presBure of 98 g of hydroxide mixed 
with ~ g of carbonate in H, solution may be assumed very nearly 
equal to that of Ug'5 g of pure hydroxide. Consequently if the 
mixtnreis estimated volumetrically with methyl orange as indi­
cator and tho concentration calculated as that of }lUrO hydroxide, 
for tlw pm'pose of vapour pressure measurements, the error would 
he n!,/~ligihh·. 1 t will he observed, however, that if this is done, 
tIl<' w/!il{ht of waUlr ohtained by difference will be 0'5 g too largr. 
As in UH~ lar~eHt (:oJlcentrationfl used about 76 g of water were 
takl'll to 100 g of hydroxide, this small extra quantity would not 
:df.'(·L tlw l'l'sultfi. The same holds good for pota!<sium hydroxide. 

Results. 

1'1Ie f(\SllitH of direct ohserv(:l,tions a,re given in Tables 
I, II Imc1 III. '1\IH~ logtlrithms of the va pour pressures for each 
l-'oIuLion WI!re fil'Ht plottod tl.gainst the corresponding temperatures 
llnd NUlooth <lUrV(IF! drawn through the points as shown in diagram 
No, 2. 

'rhiH mdhocl of plotting is adopted because tho pressure­
t emrH'l'atul'(\ diagram is given HI)proxirnn.tely by an exponential 
curv(~ Rf) thnt the 10fl l' am1 t curvo is nearly a straight line. 

l~rom tlwse Cml'V('S a second set was drawn showing the 
varia.tinn of vapour preRsurl' with change in concentration for a 
(~onst!tnt tmnpcrature. 'l'llcse are shown in diagram No.3 and 
tIw relmlts are u\hulatcd below in Tables IV, V and VI. 

I n the cast.l of the lower concentrations and higher tem­
pnrntnreR, direct rnMSltl'emnnts of the va:pour pressure could :t;tot be 
rnndp, as 'water distilled from the fjjolutlon and condensed In the 
manom,{·tl'r us w>on as the vapour pressure of the solution r?so 
ahove ahout 2~ mm. The figures given in brackets were obtam­
(:cl hy (~xtl'npolILtjon along t:urveR running parallel to the ,,:a, tel' 
vapour prf'S8nre curve, and any error introduced should be slIght, 
Alncc aU t,Ilf! curVHS were approximately I)ar~111el except at the 
hig'lwr (~()n(~f'ntrfl,tions. 'I'll!' va})()ur PJ'C'RRUl'eH for water ttre tak.<m. 
f'l'fIm t IJI! nwa;;m'(mH'llts hv Reheol iLllCl IT ('UHO (Ann. d. l!hyRlk. 
UHO, :U, 71»,). • 



The expcl'inwntl:; werc' (1:lrril'd out 1'1'g~lr(1I('Hf\ 01' Ow 
solubHity of tllU suhstance ll1Hl('~' C'X lUll inn ~i(»!l, :m( I C(.!l1S('(Ilu':ltly, 
iu sever.:tl eases there wns [l solId prl'l'(ml III the f;oluiwll, \\ hem 
this condjtion occurs the v;tIJonr l)l'('sRlll'e RhouI(1 remnill C()l1stlmt 
witll incrcasjnfl' qllllntities of solid :mc1 1m (:<I1wl to that cd' tho 
saturated sol~tion, r ~ pr~ctice!, it ww;. flJlll1(l Ow t t11~~ "IIP,our 
pressure contmued tC) dllnllllRl1 aft!'!, pItRSItIg' t h(~ Hit tnral Itln l)omt, 
but more slowly thn,1l lJC1'ol'c, and sOlndiml!R a 11 HJlproximatA' ('1)11' 
stfLncy was found, The r1(~or~~ll.s(' iH 11l'()lJ:ll~I~' <ll~(l tl) SIl]>I:r:O;llllll'a' 

tiOll and was mostmfll'ketl In tIl(' caH('()i e!llCll1ln dlllll'ldf~. As 
the solutions were in It silver tuhe it wn~ not, pOflf;ibl (' t I) ()hHPl'\'(~ 
the :point at which solid s('pltl'at(~cl. llllt in nU\JIy CIlf.it'f; thl~ maf.i!l 
became -viscous il,n<l (lifficult to stir, and t h(~ rl'adin~H \\"(','1' im.·g'u­
lar, showing tha,t equilibrium \\CUi not Pl'U}H'l'!Y (!!;tal)li~';}ll'(L 

A mnrk is maclc (m t.Iw mll'WS nl t bl' sat 11I':lt ion JIC)i lit 
ars cletermim<1 by I)ickcring (.jom'n. Chl'lll. i-'O(~. 1 kHa, (;:J, HO~) 
a.nd conc('ntra.t.iOllA Itppnr(·ntl,V g'l-(llttl'l' th:m this an' lllul,,!'lillf'd 
in the bbles, The dw,nge in clhe('tiull nf the (llU":I'l'I lIng-iw.; 
very approximn,tely with theRe pointf;, 

rJ'hc nnalrosllIts do nllt Itg'l'tW '"I'I'Y dOl-II·I." willi t.hos(' erf 
other observers as m!ty be 8('('11 fl'lHll tllhh! VII. 'rhf! g'l'('aiPHt dil-l­
crepancies arB founcl in tIte case (If l>i(!tl'l'id's \'a!twf; fot' potassiulll 
hydroxi(le (a) aJtllOugh his tigur~s fur E!odillln hyc1l'mdcl.· :u lei ('Id­

cium cllloride (h) are alm()st identiclli with till'! prf!hPnt 11t('a:-;IlI'(~­
mentB, The author d()e~ not. Eltnte t}1fJ In(Jthu{l he llf-;(~tl !'flr 
c1etermin ing the cOllccntratil>nR of hio 801 u tiollfl allli Ill' ~i HH tlw 
vapour pressnre at 0° fOl'as()lutionc()ntniniJl~ 17:~ g'c,t' }lc,tlls, ... iUJIl 
hydroxide t() 100 g of water while Uw f.!ulubility a(!(~IIl'lling tl) 
Pickering (Jonrn. Chern. Soo. 18~m, mJ, 1)08) is onir !n ~lns. 

If Dieteriri's valueR nre recnl<!ulatr,(l, tlRRUlllin~ tllat hi!' 
pot.'tssium hy(lroxide cem tltilwcl 7(;;':':; of sa It. th(! n~llrC'H in 
column f()ur-ta.hIe VII (a)-arc ol)taimod, lIgl·I~.~illl.!'llJlIlOloit l:xar.Uv 
with the pres(mt llH'llSUl'ements, It !lI'l)(~;lI'S lhf~r(~r"I'1' that tJlf'l'~'­
is some error in the clticlllati(Jn of t lll'se 1igllr(~fi, 

It is intercElting to noti(w tlnt th(' isoth{!rmal (;Un'('fi 
have the sa,me shupe as Tllmnuntn's curv(!s for pnt.llhllimu it 11<1 
sodium hydroxide Ilull cltlcilllll clll(>rili(l at lOfYe nnd rhoSt , Ijr 

PermfLll [1na Pric(J for ca..lcium "hlnricie at. 7(J"'1l1lC1 9(fC. 

A comparison ()i WUdlrtef't-. rnfililLc; \\'ith tl!O!W ClhtHiTl[~d 
here in the case of potassium and i)ucliuIn hydrr,xicle jn(licllh~s tlm.t 
th.e former arc iuvl1ria.My higlwr, Tllhln Y"j I ((., cll. 



8'um?nM',1/ . 

rt, is shown that under I)roper conditions the statical 
mcLllOd can be conveniently used for measuring the vapour pres­
sures of solutions of' various concentrations. 

l\T('aSUl'Cl.ncnts are made between temperatures 0° and 
ItO"O of vapour l)l'cssurcs for solutions of :-

1. Pota:;.;sium hydroxidc for concentrations between 18'81 
and 1:38'2 gIllS. of anhydrous salt in 100 gms. of water. 

2. Soclium hydroxide for concentrations between 14'62 and 
113'1. 

:3. Oalcium chloride for concentrations between 14'81 and 
11H·5. 

r n tlw case of potassium hydroxide, it is pointed out 
that t.hn nOC1U',W,Y of Dictorici's determinations of vapour pres­
sures at 0° is doubtful. 

I have grea,t pleasure in expressing my sincere gratitude 
to Dr. JI. E. \vr,ttson for his valuable advice and constant interest 
in the cOllrsn of t.hose experiments. My best thanks are also due 
to Dr .• J. ;r. Sudhorough for allowing me tv work in these labo­
rat< n·j(~s. 

Ih:I'AIt'l'MIeWI' OF G:F1NERATJ AND OnGANIC CHEMISTRY, 

INDIAN INS'i'I'rUTE OF SCIENCE, 

BANGALORE. 



66 

TABLE l. 

Potassium Hydroxide. 

g grams of anhydrous salt in 100 grams of water. 

g= 18-S 
t('C prom 

g=22-,j, 
1;"0 p mm 

=28-5 g=29'S g=33-1 

0-0 :{-:I3 
!)-~ 7--~8 • 23-0 

1 (I.l 14-;l1· iH-,1. 
2;)-:3 20 78 :~O-O 

I 

i 
17'S7 ! 27-7 
h27 . 3~-4 

4t itH,9. 36-· 
I 

\ 

'".'-~-"""""'"--'-''''--'"''' 

prom 

21.22 
)'7-67 
32-68 

tOO p mm tOO pmm 

0-0 S'4Z 0-0 3-18 
10-5 6-99 g-g 6-04 
19-7 12-78 21-4 12-64 
21-5 14-24 27-2 18-99 
28'3 21'61 

:H'8 g=;~7--t: g=U-2 g=44-0 g=45-7 
tOO p mm tOU p mm tOO P mill tnC pmrn 

: 
; , 

in-() 
2i'H 
:~O'l 
;H-2 

l:_H,:1 1 21 -\ 12'11:\ 
1;1-'1.8 
~2'O7 
20';36 

...... . 

21-(l n-21 
2()-1) 1·1-02 
:12-0 l(j-('7 

40-1 2/j-71 

·W~_· __ , __ "~,,,, __ ''''"-Y. -. 

g =84-fj 
t,"C P mm 

I 

.. -. 

0-0 2'00 
fH3 4-13 

l!H 7'07 
30-1 1'~'H7 

, ... -~,,'-,--,. ~--~,- .... 

g=87'1 
('Q p mm 

5-0 4d8 25'7 
l!~-9 10-64 27-5 
i~O':3 19-()3 31-6 

36'3 

g=57-:~ 
tOO P mm 

15'2 5-35 17'6 
IH-3 6-03 23-4 
24-5 9·90 30-2 
30-1 14-06 35-2 
34-8 It)-a7 39-1 

g=92-7 
tOe p mm 

0-0 
3-19 9-0 
3-39 21.7 
3-50 
5-68 30-~ 

10-18 :3\:1-9 

pmm 

0-0 2-62 
14'51') 10-5 5-17 
16-M 19-8 9-21 
20'81 29-1 16-95 
2ti-97 

\ 
0-0 1-28 

5'65 9-6 2-51 
g-15 19-5 4-79 

12-::\9 30-0 9-33 
16-60 40'0 16-68 
20-99 

1,=101'2 
to prom 

0-68 
1-36 
~'33 24-!\ 

30-0 
5-63 
9'68 40,0 

3-09 
4_46 

7·69 



TABLE 2. 

Sodium Hydroxide. 

g grams of anhydrous salt in 100 grams of water. 

g = 14'6 
tOe p mm 

i 
g = 21·2 

tOO P mm 
g = 27-1 

tOe p mm 
g = :33-6 

tOe p mm 

0-2 3-94 0-4, 3·83 
23'1 lS.;~8 7'2 6·B3 1'4 3·42 
23·6 19·18 15'i 10'SO 15·;3 9·76 8·9 5'79 :20'4 10'50 

22·8 17'71 :!O·U 15·23 24-1 17'45 15'4 8'86 24'8 13·71 
28'0 23'59 21'7 13'22 30'3 19'80 

23·.:J, 14'44 
~ 

28'8 20-S3 -::( 

30'1 22'11 ------ --- ---

g = 43-1 g = 53·6 g = 60·2 g = 63·5 g = 89·5 g 113·1 tOe pmm we prom tOe pmm we pmm tOe pmm tOe pmm 

0'0 1·03 
9·8 3·74 18'2 4·76 I 10'4 2'10 9'7 2·03 9'2 0·51 

It·7 4·29 19'9 5·35 {9·S 4'02 20'3 1'85 20'1 1'24 
20'0 7'58 ~3'2 6·70 25-1 5·42 23'2 1'48 
22'4 8'95 30·1 10·41 30·:3 8·31 30·5 7·63 30'40 3'88 30'S 2'55 
29·8 14'02 35.4 14·13 400'6 15-58 35'1 5-2~ 

40'1 18·81 40·4 1:-:\·90 40'2 7'28 40'3 4'57 



TABLE 3. 

Calcium Chloride. 

g grams of anhydrous salt in 100 grams of water. 

g = 14'81 g = 21'05 g = 27'74 I P- - 33-17 g - 37'32 
tOe p mm tOO p mm tOO p mm I tOO P mm tOe p mm 

I 

; 

0'0 4'24 0'0 3'81 0·0 3-33 0'0 3'26 
g'8 7-69 9'7 7·43 4'8 5'78 9'6 6·82 9'1 6·05 

21'6 17·59 14·9 11'07 22'0 14'99 <)1).<) 14'31 ... _ lOtI 

22'7 18'85 23" 18'25 
I 

22'2 16'48 28'6 22'01 29·M 22'02 ; 

. _,-_.- - .---.-~. ---. ---- -. ! I -- . 

- ------ -.--...--- -----_. -----_._---_. __ .- --------------
g = 52·58 g 

taU pmm tOe 
··. ____ ~ ___ a_.~ ______ 

0-0 ~'4S 0·0 
:.;.1 4'39 N. 

1"'0 8';~2 1,)·0 M _ 

2:-J':i 11't~8 Hht. 
26·2 13'93 :21·2 
38-5 :!1-O7 :Hl'8 

34-1 

- 62-12 
p mm 

1·~15 

3'2S 
4'50 
7·28 
'1,19 

H-07 
18-04 

15'5 
:!O-Q 
24-.j, 
!1t)-2 
;>~5·3 

40'2 

4-tH 
6·17 
S'~a 

IHlO 
10'18 
21'30 

0-0 
t'-S 

15'4 
:21'5 
25'2 
29-9 

1-09 
2-73 
4'6:' 
1~'13 
6'77 
9'04. 

1:!-5S 

g - 43'57 
tOO p mm 

0'0 2'95 

14'4 7'66 
23'5 1H·44 

-._. 

g = 119'5 
tOG p mm 

0'0 

18-7 
2::!'Q 
:!9'7 
39'0 
40'5 

O'!)7 

3-6P 
6'~l~ 
M~, 

10-t15 
11·20 

-



n!) 

rrAHLB 4. 
PotaRHium j I y<lroxi<ic. 

g' ~t'tdHS of aIlh'ydl'OliS ~n,lt 1Il 100 gl'am~ c,f wat(ll'. 
~""",~~,,~, _'~~"AA.'~=~~~ 

11" 
i J it 11 wta 1tt (_! it mlH 20' (~ I' [um !, 2~,"e II tnnt Ill!"(: II !tim ·W"C P !I1lll 

I -.. ---,_ .... _---
~H :1.1; 7'j:~ H'R7 ~O'2,1 (27'14) (47'·!.R) 

." :1 lit. 7'~;J 1:~'}.:, IH'f!5 (2:,'26) (4"37) 
~,' 

~-;i 1 :\' ~.! /i',;, , lZ'7H 17'115 Z:J'lir, (41'18) 

:J;; :n;, I;',,!{ 11'1/:1 1S'\1O 21'70 (37'70) 

4'1 !l'ki ,'/ll;'; 1II'r,li H5:l 10'87 (34.'48) 

I:, ... ".,"'" r..·O!~ H';,il 1!t"1.U 18'09 (31-20) 
"".11 

::,0 :! ':i:~ 4':,:! Wfll ll'IlO HI-35 (28-16) 

.. 1'!o" -l't:!. 7'/0 H)'(l/l 14m (25'34) 
.'. ~ 
1:11 I-~' :NIl !HIII ()'49 l!l'lS 22·71 

,.' 

1i:1I l' 'l",~ ~t·; !$ IH»/ I H',t.{l un8 20-27 
.J .. 

iiJ j'il:l !!'k~~ s-au I 7':lf! J()-24 lfH)2 
! , 
I 

,.. ~" 1'1[1 \l'17 ·HI:! , fN5 !J'(JO lIHM 
·1.1 

HI I 'Ill ';'17 1'22 ! F,'fi5 7'fl7 14,06 

k.r~ n'n I'fii! 3'fl·t I 4 .. 117 6'95 12,35 

!If! ",7[' 1/;7 3' !fI 4,.24 {I 'or. 10'81 

!H', (I'la l'UI 2·tiil 3'74. 5,26 9'44 

I(~j n'~~I; 
l':!U 2,ll1 3'22 4,,54 B'25 

-
li·t, HI!! 2'79 IHlS 7'28 

IIfJ 12:} Z'111 3'4(; 11'<1.5 

w; I'M 2-22 3'07 5-73 

12(1 J .. 1-8 2'01; 2'81 5-09 

1:':5 Hii l'II,~ 2'60 -i'f.!) 

130 H1. l'f!8 2'45 4'15 

l;jf, H~ l'RZ Z'a:l :Hl!'l 
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TABLE 5. 

Sodium Hydroxide, 

g grams of anhydrous salt in 100 grams of water 

g 0°0 p mIll 11000 P mm \200 0 p mrn \ 2;,°0 p mmJ 3000~P _~: __ I_i_~OOO p mm 

I ! 
15 3-97 

I 
7-77 15-18 :lO-52 (27-73) (48-37) 

20 3'69 7'OB 13-90 18-84 (25-54) (4~'()0) 

25 3-34 6'30 12-5{) 17·04 23-23 (4082) 

SO 2'92 5'5(3 11'11 15·13 20-56 (36-41) 

35 2-51 4'S:1 9'75 H·22 I7'\1l (32'10) 

40 2'16 40'12 8-40 11·33 15,35 (27-67) 

45 1'82 3'51 7-17 9·72 13·21 23-62 

50 1'50 2'98 6·08 8·25 11·27 20.2G 

5& 1'20 2'52 5'13 7-01 9-59 17-·i-t 

60 0'92 2'13 4'31 5'97 8·23 15,10 

65 1'S3 S'61 5-\U; HIS 12'9f1 

70 3'07 1,·31i 6-12 11·30 

75 2-62 :H16 5·2(1 9·86 

80 2.26 3'2~ 4·tH 8,7-1. 

85 1'95 2'74 4-07 7·77 

90 }-74 2·49 3'56 6·93 

113'1 H;S 2'35 4'57 

134'2 1'06 2'30 

173'1 2·29 3·76 
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TABLE 6. 

Oalcium Ohloride. 

g grams of anhydrous salt in 100 grams of water. 

~ g J~;~:]_~~I~~.~l.~<~~J_~~= ~~U~J<25°~:.n~_I_~~_oc p mOl 
40°Cp mm 

15 4-2(; 8-39 15·73 21-22 (28,63) (5O'37) 

20 4-<12 8-04 1[,-34, 20-42 (27-24) (48-18) 

25 a-if! 7-(l2 14'1R 19'26 (25'18) (45-25) 
!'IO 3·:;2 7'17 1:1-58 18'09 (24-29) (42-52) 

35 :H!V 6'70 12-63 16-89 22-66 (39,64) 

to 3,00 11-21 11-62 15-65 21-04 (S6'N) 

4:'. 2'92 S-HIt 10'1).1. ]4-32 19·48 (33'88) 

f,ll !!-!Jl l'j-12 9'),;9 18-11 17-93 (3H2) 

r.r. Z'211 4'IHI g-rA. IH10 16·38 (28'46) 

f.(/ '!·m 4-13 7'72 10'72 H-85 (25-95) 

fir. 1,'" 8.:,!! H-S1 9-50 13-40 23,59 

7(1 HI 3·!l2 5'98 R-5O 12'09 21-45 

75 l·af) 8-03 5',~6 7''72 10,91 19-49 

"II 1'12 2'78 5'18 7010 9'85 17-73 

1m HI! 2·nH 41'5 B·62 8,84 16-17 

Il~J';' (J'H7 10'90 
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TABLE 7. 

(a) 

*lu this column Dieterici's re-calculated valuc~ arc given (cf. p. Mi.) 

KOH 

NaOH 
g 

g 

27·14. 

40'40 

66·86 

107·:!. 

I Dieterici 
OOpmm 

Dieterici Parnnjpo 
0° prom OOpmm 

. __ ._--' 
3·898 3·56 

3 .. t70 2.s.~ 

2·593 1-45 

1-547 0'38 

(0) 

i 
Pal'anjpo ' 

O°!> mm I 
I 

CaCh 
g, 

------------ .------.-- .. -.- ~.-... 

20'50 

27-24 

35'18 

47-44 

3-598 

3'112 

2·516 

1-624 

KOH 
100 P mm 

Wuellner Paranjpo 

-~ ' •. 

20 8·13 7-78 

30 7-16 6'60 

40 6·50 5-52 

49 5-62 4-63 , 

3'65 

3·15 

2·49 

1·63 

(aJ 

200 P mm 
W p 

1;"42 H-B7 

13·80 12·7G 

12·40 10'S6 

10·75 8·80 

(cl) 

36'83 

54·34 

27,61 

25'1.1 

22,91 

20.89 

NaOH 
200 p mm 

Wuellner 
I 30° P mxc, 

Paranjp{> i W P 
g _J_ 

I I 
.u·_ 

20 14-0 I 13·90 26'0 25·M· 

30 

----
11'9 I 11-11 22'4 20·56 

Dieterici'" 
0" p mm 

3'52 

2·79 

H.(I 

Dictenci Paranjpo 
OOpmm OOpmm 

4'137 4']2 

3·290 3'27 

2·277 2'26 

II 40" P mm W p 

27-14 47'S" 1 47'48-

23-55 4.,)'5 '~1-1S 

19·87 3N6 34·43 

1G·70 31,'Sl 28·77 

i 

I 
4,00 p mm 

W P 

45-7 41-90 

4fJ-5 36-41 


