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avian of Previous ·ork . 

, any methods have been enployed in measuring the vapor 

pressures of cr~st~lliGe hydrates and their saturated 

solutions . . 11 these methods ;nay be class i fied under 

trro heads , static and dynamic . Of he static ~ethods 

the fo lowi~ , are t~e ost inportant . 

(a) .. ethoc1s depending upon the depression of the 
, 

barometric column . .J. This method has been ~'odified in 

variou3 .-rays to insure complete removal of residual air . 
n 

(b) ensinetric .ethods . "" The.3e r::ethods de end upon 

tne use of a rrcnometer .artiully filled ~ith mercury or 

oLher liquids dependin r on the sensitiveness and ran 'e 

r01uil'G..1. . The hydl---a e ~s laced in a bulb connected to 

one side of the rranoneter ::md a bulb on the ot:.cr :3i 'e 

contains cOllcentrated sulphuric acid . 

1 . Dobray , Compt . rend. , :::..:z;..J ;:in:) , (1°67) . • dede ann, 

Pogr. . Ann . , uDe band, 4 .... 4 , (1'"'73) . lareau, ,;:ied . A"n . ~ 

1 C:-'"" (1'1'7""') . - ' , 
(1 8") 

:::; . Froi7ein {.. . pny . C~10 • '"" , . , vC'" ( "27) 
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_ 11 air is roroved from ~he ap aratu3 and t'e ifference 

in t 1e levols of the liquid in ~l!e """anometer gives the 

vapor pressure . ~ometimes a liquid whose vapor predsure 

is kno~n is put into the second bulb and the met10d then 

bocomes a differertial Ole . 

(c) ethods dependil':g upon mist form<3.tion . These 

:nethocls depend upon the fact chat t 1e ,[a tor content of 

the air in equ ' libriu'll with a hydrate or solution can be 

accurate y determined by means of tho dew pOint and 

hy[;rometl'ic tables . 

(d) The constant 7ei ht ""e t' od of . l ler- Er:.' ~~' • r> 

In this ::.etllOd I:.::e hyclrate is placed ~n J. closed vessel 

Ti th sulphuric acid of suc a stren t' th t . t 1'1ei t'ler 

gains nor looses ieigllt . ':'he vapor pressure of the 

hyc":.rcl.te is the. equc11 to that o. the sulphuric acid used . 

(e) The ""'eLod of Fo"Le and i.)choles . 3 In this ethod 

1. Helmholtz , ieu • . nn . ~ 2 , r:: Lesco~u loc o cit . 

Ber . , L:, 1 03, ( "P ), t... ph T • chl;l . , :2,13, 

(l~" ) . 

Foote and 0C 10 es , J . A •. • Chen:. ,joc., ""::r;, 

(191 ) . 

o , 



the t.o hydrates are allofed to stand in contaot w th 

alcohol - :rater mixtures until equiliorium is established . 

The ~~~t~~l ~redsure of the water vapor of the alcohol-

water mixture gives the vapor pressure of the hydrates • 

. mong dynamic methods the fol owing are, of imporLancl- . 

(a) Diffusion 1 e hod of ~Jll l er-Bl'L.bac' . 

method the rate of evaporation of water from the substance, 

placed in u tube , lTaS co' pared with the rate of evapora ti()'~ 

of pure' ater placed in a si ilar tube . ':'he' ates of 

evapor'a:,; on ITere assumed. 0 be nro'Jortioncl.l to he va or 

pressures . Tlis met od has not iven satisfactory 

reBults . 

(b) 
2 'ho trand~iration Tethod . In t~is met od a 

kno n vo1u~G of dr: air is pa.3sed over the hydrate and 

the va'C"r Pl'8ssures are calculated from the a"'ount of 

aqueous vapor carried away . 

1. tUler- ..1:r z.b a.')l , Bel" . , _ , 10 3, (1 1) . 

~ . PartinGton , J . Che . Soc ., 

Ta Cl ., . ied. Ann ., '-''7 -' , 

3. 

~" , ' - 4 ~~ , . 



a.W\.d 
'a)-~ ~ ~oote ~nd Scholes (loc . G~t . ) clai~ that th o. 

metho~ does not give reliab e results , uhile Partin ton 

claIms to have obtained satisfactory agree,ont in his 

measurements. Baxter and \Tarrenl obtained good results 

by passing ,oist air over hydrates with 1 w vapor 

pre 8 sures. 

" (c) Llneb~rG3r ' s metlod.~ :n th s ~etho~ Linebargor 

ca'culates the vapor pressures frorr. the clange in tIe 

boilin'" points of noi03t ether ~yllon the hydrates are in 

equilibriU':u rri th it. 

(1) The boiling point method . Ir. this methOJ1 ;l "ch is 

usu~lly appllJd to pure liquids or saturated suluti~ns, 

the boilin points w1der reduced pressures dre deterrine • 

~one bf these met:ods seemed to co~bine accuracy, 

siDplicity an ease of 'anip lation as e 1 as he sta c 

m::lthod of Sni th and' r~ 
., 3 
"' . 

1. T 
. I' • v.lem . Soc . ~rz ~ ( ~. 1 ) • .., . ~ , . , 

n inebal' or, Zei phy chen . , ~, '1'" ( l~£l ) . oJ • . 
I~ J . Am • Che-r . ,Joc . , n 1412 , (101"') . . ~ . - ' 



Since this 'ethod is de ocribed at len8tl in t e ex-

haustive study cited , only essenti de ai s of the 

appara tus and the precautio·~s t aken to secure de. ta of 

def i nite degree of accuracy wi ll be £iven . 



To Rg/a"y 

Toluene 

MercLlry 



• 

Details of Apparat'ls . 

At tl18 lower temperatures , up to 75 de£rees C, the 

isoteniscope uas immersed in a t1ermostat heated by the 

method of Derby and 'arden . l A specially constructed 

tOluene-mercurJ' regulator, ShO.111 ':'n FiG' 1, as Bed 

in ordor to easily chanee the terperature of t'e t~~r 0-

sta ~ over a range of about 6 de rees . :n all cases 

t'~ e rec-ulation 'laS within .... of a de ree. 

For tle hieher temperatures va or bat.s of alcolo -

;ater and toluene-xylene mixtures were use . These 

baths ',:her: fitted rith a reflux condenser gave excelL_nt 

results and reFained constant wi hin. of a dearee . 

The manometer tube was cm. 'n inside dia~e er and 

was ~ounted u on a supnort of thorou 'ly se son d rood 

which bore a paper scale , covered ~ith B~ ~l·te 

varnish. The scale las carefully calibrated by means 

of an accurate cathet01eter and durin- its use s ored no 

variations due to atmospheric chal1"es. ReadIngs ere 

made by means of a cathetometer to avoid par 11 x an to 

'I ve a scale nae;nefica tion. 

. J. 11..T, . vhG~' . Soc ., 7:3'7, (F'13) • 
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he readings a.re to estimated tent'ls of a i limeter . 

T1:e IDd.nm'1oter "Jlercury was pu"'ified by dropT)in it 

tl rour"h Hlute nitric acid and clistil1in .in "va'}uo . 



Scale Calibration . 

The scale was calibraLed in the labo~atory of the 

Dept . of '""'11ysics of the University of in . ,'.r means of 

an accurate cathetomete~ for variation in raduation . 

11 , • 1 f' t' t 'l.eactln'-s i7ere l:'\aa.e every l ve cen l'no ers. Tw con-

cordant sets w"ere taken. The I:'anometer rao then 

permanently placed in position and ad~usted to a truly 

vertical posi tion. The len,th of the region of tle 

sc Ie .lhich '.ms used lTas no, de terrrined in si u by 

means of a cathetometer . Six closely agreein rea in s 

{ere avera8ed . FrGm these observations a scale 

correction curve was constructed . 



Oor-rections . 

The following corrections were !"lade on all readinC'"s . 

The scale corrections were read off fr ~ t.e calibration 

curve . The rercury column \fas tL.en corrected to zero 

deGrees by means of the table in Ostwa 1 d- uther (- , 1~5. 

The baror1tlter vras rea to . 1 un . and was corrected for 

temperature . The barometer used was compared with a 

standard instrument and the readings were found to be 

Correct . 

The thermometer used below' 10 degrees ITd-S co pared 

Hith one recently standarciized by the Bureau of 

Standards and had no scale correction . 

The thermo~eter used above 1 0 de~rees as correctei 

at 100 de ~rees by ta~in' the boilIng point of ater in 

the usual ;;ray . It -iTas then comD&red fi th a lermometer 

certified to . 2 of a de ree by the Reichsanstalt . This 

thermometer had no scale correction from 1 0 dv-rees 

to ~OO der-rees and the scale reading was therefore 

ass ed to be uniform . In '11 cases . here it ~as 

apureclable a correction was made for exposed tread . 

10 
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Preliminary Determination of the 

Vapor Pressures of later. 

In order to test the accuracy of the nethod, trial 

determinations of the vapor nressures of water at 

sever~l temperatures rere made . Readin&s ,ere taken 

at i'our temperatures and a e given belo to ether itl 

the values by Scheel and Heuse taken from the tables 

of Lanuo1t-B5rnstein (4) 3"~ . 

Vapor Pre "" sures of /a ter . 

l~ (') • of os . Te:np . V. P . D. Y. S . H. 

~5 . 00 
24 . f ro ;:"4 . 5 4J ~ " ..., 

("'0 -:;. •. 11 SP . 4 6" r)"'" ... ' I.J 

3 ;"4.64 1 . . 6 . 

/I 



) 

PUrificat i on of Materials . 

The magnesium chloride used was Kahlbaum ' s ~ anal~sis. 

It was recrystallized once from distilled water, washed 

and dried in a c entrifuge fitted with a porcelain basket . 

The ITean of six determinations of the vapor pressure of 

the saturated solution of the uncrystallized salt at 

03 . 11') degrees was 6 . 9 mm, while the value at the same 

temperature for the saturated solution of the re­

crystall ized salt tal-en from the curve was 6 . 8 mm . The 

values are in good agreerrent . 

The cobalt chloride used was _ 'erck ' s "Highest Puri tyl! • 

It was recrystallized in the manner referred to above . 

Oareful testing with dimethyl glyoxime failed to reveal 

any trace of nickel . 

The nickel chloride used was 'erch's "Highest Purit:", 

and was not recrystal l ized . 

I~ 



The Vapor Pressure ~elationships of 

I.~agnesium Chloride . 

The following :.:g012--H20 systems were studied. 

1, Saturated solutions of l~gO 18 • 6 H2O. 

2 . ' ,gO 1<) . 6 HnO -- :'gO 12 • 4. HoO. 
'-' <J '-' 

3. Saturated solutions of 11 gO 12 • 4 H<)O . .., 

1. I~easureDents of the vapor pressures of saturated 

solutions of : gCl". 6 HSO were I:1ade from 10.14 degrees 

to 117.2 de grees. In all these measurements, as well 

as those which follow, care was taken to bubble vapor 

out of the bulb in order to insure comple~e rerroval of 

air and, in the case of solutions, to insure saturation. 

The observations, which are in ~m. of mercury, follow. 

13 



Tab e 1. 

Turrber of ob~o vati ns Tempera u e -apor Pres ure 

3 . 
3 
3 

2 
3 
5 
:3 
5 
3 
r"> 
'-' 

7 9C) . 43 
1 0 . ('J 

1 110 . 2 
110 . 9 

1 

1 

~ 

/1/ 



These values were plotted and a smooth curve drawn 

through them . Pressure values could then be read at any 

temperature . In the following table in column I tbe 

temperatures are given . Colunn II contains the pressure 

values taken from the curve. In column III are given 

t' e pressures ca culated thermodynamically , from tbe one 

measurement at 2· degrees , by van't Hoff l and Speranski 2 , 

The values below 25 degrees are by the former, those 

above 8F degrees by the latter, It will be seen that 

both sets of values are divergent . In column IV is the 

data given by Lescoeur~, 

I 't H ff t A Z pb~8 Clle~ 4~ n ~ J 0 0-. var 0 e '" J' • , ,' _ ' , '"' u, . ~ .~. 

2 . Speranski, ~. S , phys . Che " "0. 

') . Lescoeur, Ann . chiT • • phy . (7)~ 2 , 8 .• 

IS" 
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2 . The vapor pressures of the sys em ~gC10 . 6 HDO --
'"" ~ 

' ~gCl" . : 00 were studi ed between '3 1. 0 degrees and 7 . 27 
f.J G 

degrees . The observatiors fol l ow . 

~'ab l e III . 

Number of observations Temperature Va or "'Jressure 

1 3 1. G() :6 
1 0 .1 2 . 7 
1 "' : . 31 7 . 8 
1 e4 .10 1 ~ 3 

1 ~() . 38 1 . 6 
1 7 . 27 :::' 1. 3 

The values taken from the curve f revery h deGrees 

fr m 25 degreos to 75 degrees are given . 

Tab e IV . 

Temperature Vap"r l'ressure 

40 
45 
5 
55 
o 

G5 
7 

~:'75 

.:: extrapolated . 

' .. 
.. ,., 
• I 

11. 6 

2 . 7 

17 



• Lleasur9illents of the vapor pressure of the saturated 

solutions of rgCl n • '1 H .... O were made between 117.2 egrees ..., ~ 

and 13S.S degrees. The observations follow . 

Table V. 

:Tumber of observations Temperature Vapor Pressure. 

1 117~2 11":'0.1 
1 120.9 1 4. 

"1~2 lSc). 
3 :38 . 3 3 7.1 

, 
The smoothed values for every - degrees from 12 

degrees to 40 degrees are given. 

Temperature 

120 
185 
130 
135 

,':'140 

Table ··1. 

Vapor Pressure 

1 2 
:::06 
237 
277 
321 

~i- extrapolated . 
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Discussion of the Vapor Pressure Curves of 

, 
The vapor pressure curves of the system 'gO 2-- H~ 

are sho~n in Fig . II . A T is the vapor pressure curve 

of the saturated s lutions of the hexahydrate . It wi 

be noted that the curve becomes retrof eK near the 

transition point . This s due to the very large increase 

in the s lubility of the hydrate near the transition 

temperature . T. C. is the vapor pressure curve of the 

saturated s lutioTIS of the tetra- hydrate . D E is the 

vapor presoure curve of the system "gOl::; . 6 H80 -­

!'gOl.., . 4 EnO . It should intersect the c rve A T at T. 
'" .., 

20 



The Vapor Pressure Relationships of 

Oobalt Ohloride. 

The following OOOlp-- H~O systems were studied. - '-' 

1. Saturated solutions of 00012 • 6 H20. 

2. 00012 • 6 H2'O -- 00012' .. 2 H 0. 

3. Saturated solutions of 00012 • 2 H20. 

1. Vapor pressure measurements on the saturated . , 
so utions of 00012'. 6 H2'O -were made between 2· • ~O 

degrees and .2.25 ~egrees . The observations follow. 

Table J[l]. 

Number of observation~ 1'empera ture Vapor Pressure 

1 23.40 3. , 
1 2,4.19 .7 
1 2 .6 18~4 

1 32~65 81").4 
1 35.90 '"'(' .6 
1 39~47 3n .5 
2 3C'~r-.7 3 .1 
1 43.92 36.8 
1 46.84 4L3 
1 4 n ;23 4.~ 

5 ~15 47.2 
5 • h 

.f) 4 - .0 
52.25 <- .6 

21 



'l'he S4:00 1 ed values read from the curve at 

intervals of temperature are given below 

Temperature 

-::-(")0 . 0 
"5.0 
?() . 

r:::" .c 
().. 

-:;. exL olated. 

Tapor Pressure 

11.8 
~ . 3 

9 . 7 

4~ • . 

degree 

Table ¥III. 



2 . The vapor pressure measurements on the system 

00012 • 6 H20 -- 0001 2 , 2 H20 were made between 8~ . OR 

degrees and "2 . 25 degrees . The observations fol l ow . 

Table l2C 

Number of observations Temperature Vapor Pressure 

1 2,3 ~ 05 6 . 4 
1 24 . 10 6 . 8 
2 28 . 0 9 . 0 
1 28~68 S . 6 
1 31~9 12 . 1 
1 32~6 1 . 4 
1 ;Z;P . 9S 16 . 5 
1 30 • • 7 0 

Iv • 
3 70 . 87 21:0 
1 39 . 96 21~5 

1 --1;:; . 92 87 . 
1 6 . 4 33.3 
1 48 . 60 38 . 4 
1 4.9 . ~3 30.7 
1 r.:O . ('~ 

1 P1.1~ 

1 ,,)1. t:;8 . 6 
5"' . 13 47.7 

1 58 . 85 4 . 6 

23 



The smoo"-hed valuGs read from the curve at 5 degree 

intervals of temperature are also given . 

Temperature Vapor Pressure Tab l e X 

~:·20 . 0 5 . 4 
2"" . 0 7 . 2 
30.0 10 ~ 8 

35 . 0 11.9 
40.0 ;.'1.2 
4~.0 2() . e 
50 . 0 49 . 9 

-::. extrapolated. 

3 . The measurements on the vapor pressures of the 
. 

saturated solutions of 00010 , 2 H~O were Dade bet~een .... .., 

52 . 25 degrees and 78 . 87 degrees . The observations 

fo l lon . 

rumber of observations 

2 
1 
1 
1 

°1 

Temperature 

5~ . ::5 
6 . 4 
r) t) 

• 'J 

8.2 
78 . 8 

Tab e .:xt: 

Tapor Pres"'ure 

.'"\ . e 
1""° . 7 
79 . 0 

. 1 
170 . (1 



The smoot : ed values read from the curve at intervals 

of degrees of te~perature are also given. 

Temperature Vapor 'Pressure 

55 
6 
65 
70 
7F) 

~"80 

~:. extrapolated. 

54.7 
60.2 
91.0 

114.2 
14 .8 
178.5 

2S 

Table XII 

--
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.p/SC-USSIOY\.. 05 ":;·2-
The Vapor Pressure Relationships of 

Oobalt Ohlori e. 

The vapor pressure relationships of the hydrates and 

saturated solutions of cobalt chloride are .hown n 

Fig. La . The curve A T is the vapor reSBure curve of 

the solutions in equilibrium with 000 2. 6 H20. There is 

a slight tendency for the curve to flatten out as it 

nears the transition point T. This is due to the 

increased solubility of the hydrate. The curve B T is 

the vapor pressure curve of the system OoOl~. 6 HnO .... "-

CoO n. 2 HoC. It intersects the curve A T at~. The 
t:.J .... 

curve T 0 is the vapor pressure curve of the satura ed 
. 

solu tIons of OOOIn • 2 HnD. 
"" .... 

The vapor pressure measurements were not refined 

enough to show any indication of the polymorphic change 

of t he red hexahydrate into the blue hexahydra e which 

occurs below the transition temperatures. 



Vapor Pressu~Relationships of Nickel Chloride. 

Vapor pressure measurements were made on the fol o~-

ing systens of NiC 8--H20. 

1- Saturated solutions of NiCll').6 
/.J 

H2O. 

(") NiCl(,,).e HI')O ---NiCL~ • HI')O. "" . ..... .... .... 

3 . Saturated solutions of riC 1,..,. HnO. 
"" "" 

4. NiC 1').4 Hz.O --- NiCll")' H<)O • 
'-' 

... 

1. The measurements on saturated solutions of 

iCl(,,), ) RnO were made between 1 .8 de reea and 
.:. 

de rees e The measurements above ~~.~ degrees are in 

the unstable region above the tr .; ~:on temper ture. 

The observations follow:-

Number of observations 
6 

4 

2 
1 

Temperature 
19.8 
24. 

Tabl XIrr. 

apor Presoure. 
9.6 



The smoothed values- as read from the curve at 5 degree 

intervals of temperature follow. 

Temperature Vapor Pressure • 

~~l ~. 0 
20.0 
25.0 
30.0 
3"'.0 
40.0 

5.0 
'::-50.0 

-::- extrapolated. 

. 
8.2 
9~7 

12~6 
1 ~ 1) 

21.5 
26.8 
33.1 
39.7 

Table x::i1L 

2 . Measurements were made on the dissociation tensions 

of the system NiC12 . 6 H20 -- NiCl~. 4 H20 between 

19.8 degrees ard 36.25 degrees. The values are given 

below. 

Table XX 
Number of observations Temperature Vapor Pressure. 

4 19.8 .3 
1 gO.6 7.8 
2 24.1 10.1 
1 24.6 10.4 
4 30.3 1t;.;2 
1 30.7 1 <) ...... 
4 31.0 If .1 

3 .05 20.9 
2 36.2 22.5 



The smoothed values as read from the curve at 5 degree 

intervals ?f temperature arc a so given . 

Table :xtr 
Te'7lperature 

· .. ·1 . 0 
20.0 
25 . 0 
30 . 0 
3P5 . 0 

Vapor Pressure. 

f . r; 
7 ~ C 

10.5 
14.'3 
20.() 

.':. extrapolated. 

The chlorine content of the hydrate in the bulb was 

determined by titration with NllO AgN03 using K20r 04 

as an indicator. The degree of hydration of the salt 

was then calculated . The value 5 . 74 was found 

3 . The measurements on saturated solutions of 

NiOlo ' 4 HoO were made between 36 . 25 degrees and 4 .1 ...., 

degrees. Attempts were made to super-cool the solution 

but all readings made below the transition temperature 

coincided with those made on the saturated lOr ' . 6 HoO .., 

solutions . The values follow. 

~u~ber of observations 
2 
1 
3 
1 
1 

Table XYll 
Temperature Va or Pressure 

36 . ~ 22 . 
40 . 7 28 . 9 

".7 
A8.34 2~6 
v4 .l 56 . 

30 



The smoothed values as read from the curve at degree 

intervals of temperature are also given. 

Table X[lJl 

Temperature vapor Pressure 

40 28.1 
45 36.3 
50 4C.~ 
55 ~8.9 

\\, ell- ' 
4. -The system NiC 12 • 4 H20 --,,2 H20 was studied from 

25.95 degrees to 7~.OG degrees. The values of the 

dissociation tensions follow. 

Tab .e XIX 

Number of observations Tempera.ture Vapor Pressure 
, , 

1 21').9f) 6. 
1 86.00 6.1 
1 38.31 .9 
1 38~20 1,4 .2 
1 47~69 2 .4 
1 54.50 40.4 
1 5 :63 0.7 
;3 9~6 

r' .3 
2 66:34 84 .1 
1 79.06 108 .1 

3/ 



The smoothed values as read from the curve at 5 degree 

intervals of tenperature are also given. 

Temperature Vapor Pressure 

':!-15.0 
20.0 
25.0 
30.0 
35'.0 
40.0 
45.0 
50.0 
55.0 
60.0 
65.0 

~:, extra po la ted. 

4.9. 
5.2 
C:; " O • • v 

7.0 
11.0 
~G.3 
22.7 
2~.8 
39.2 

8 :3 
78.3 

Table xx.. 

The degree of hydration of the nickel chloride in 

the bulb was determined as before. It was found to 

,contain 3.78 molecu es of water. 
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Discussion of the Tapor Pressure Relationships 

of ·ickel Chloride. 

The vapor pressure relationships of the hydrates and 

solutions of nickel chloride are shown in Fig . 5 . he 

curve A T D is the vapor pressure curve of the solution 

i n equilibriun with TiC12 • 6 It will be noticed 

that there is a tendenc for the curve to flatten out 

as it nears the transition temperature T. This s due 

to the increased solubility of the hydrate . The curve 

extends to D into the unstable region above the 

transition temperature . It wi 1 be noted here that the 

vapor pressure of the unstable system is lower than that 

of the stable system. This is due , as in ley as 

shown, to the greater s lub1 ity of the unstable hydrate. 

The curve B. T is the vapor' pressure curve of the s rstem 

TiC 2 0 6 H20 -- NiC 2' 4 H2 , It cuts the curve A T D 

at T, the transition temperature . The curve C is the 

vapor pressure curve of the solution n equi ibrium w th 

:ac 0 . 4 H(')O . 
'" '"' 

1 . Find ey , The 11ase Rule , (".) , 1 4. 



It is practically a continuation of the curve B T, 

The curve E F,is the vapor pressure curve of the 
, , 

system Ni012 " 4 H20 -- Ni012 , 2 H~O, This should cut 

the curve T 0 approximately at 70 degrees], the 

transition temperature of the tetra-hydrate "into the 

di-hydrate. The curves y[hen extrapolated, as shown by 

the dotted lines, intersect at about this point. The 

transition point of 1i012 , 6 H20' into i012" 4 H20 which 

lies at 36.25 degrees, has never been noted before. 

Lescoeur2 found no evidence of the tetra-hydrate, The 

meaSU~Grnents given here seem to point clearly to its 

existence, 

1. Etard, Ann. chim. phy. (7) g, 545; (18~4). 

2. J...escoeur, iml'1. chim, Phys. (6), 10, 547: (1890). 
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Summary . 

The static tJethod of ,'roi th a d 'Ienzies has been 

employed for the first ti~e in determining the 

dissociation tensions of hydrates and the vapor ressures 

of their saturated so l utions . The method has been 

found easy of manipulation and the data given by it 

llave been consistent and of the required degree of 

accuracy . 

1,~easurerrents have be~:m made of the '-apor pressures of . 

the saturated solut~ons of ~gC12 . 6 H20 from 10 . 14 

degrees to 117 . 8 degrees . The vapor pressure neasure -

ments of the saturated solutions of MgOl~ . A H20 have 

been made frnID 117 . 8 degrees to 138 . 3 degrees . The 

dissociation tensions of the systeJ ~g012 · 6 H20 -­

}~gOln . 4 HnO have been deterrined from 31 . 60 degre s 
r~ /.J 

to 7~ . 27 degrees . 

The vapor pressures of he saturated soluti~ns of 

Co018 • q H30 have been detertJired from S- . 4 r degrees 

to .2 . 35 degrees . The vapor pressures of the saturated 



solution of CoC 1n. S · ~O have been ~easur d from ~n. n5 ... 
degrees to 78 . 87 dCGrees . he dissociati 0 n tensions 

of the system CoC ~ . . , 
deternined fro~ 23 . 0~ degrees to 5~ .a degrees . ~o 

evidence ~as found of he ex stence of the tetrahydrate 

of oo"'ualt chloride . l11e value ')2 . ::::, degrees was found 

for the transition of the hexahydrate into the di -

hydrate . 

The vapor pressures of the saturated solut i ons of 

~iCln ' ~ H20 have been determinc~ from Q , . degrees o 

~G . 25 degrees . The vapor pressures of saturated 

solutions of PiCln . 6 RnO were me~sured between 3G . n~ 
~ ,.., 

degrees an ~ . 1 degrees . The dissociation tensinns of 

the syste iCl..., . ,. H~O 
{.J ":' 

determined between 0 . 6 degrees and . S- degrees . 

reasureT"'ents have been made of the dissociation tensions 

of the Byste~ riC I n ' _ RnO - - :iCln . 2 HQO between 
~ j;..J tI ~ 

25 . 9f degrees and 79 . , 6 degrees . The existence of t e 

tetrahydrate of nickel chlori e , hither 0 in uesti n , 

has been verified . The transition of the hexahydra~e 

37 



of n ' c-el 0 +he tet dra. e n not f he 

fir • i v ue 0 
,., ... e re en oun for u 

0l- e rana ol- on ol- er ture . u u u 

In conclua on I i h 0 Dr . I. H. D rb , un er 

. lOae roc ion thi h a been c rr or e 

inspir "'g van e a. overy urn of .. a r r'" . 
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