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Chemistry. - "Determinations of the diminution of vapourpres­
sure and of the elevation of Uw boiling point of diltde 
so lutions " , by Dr. A. SMITS (Oommunicated by Prof. H. W. 
BAKHUIS ROOZEDOOM). 

I nt1·oduction. 

In ft former article 1) the apparatus has been de'3cribed, ,~hich has 
enabled me to ascertain the decrease of the vapourpressure and 
the elevation of the boiling point of dilute solutions. 

The method of cxperimenting wh en determining the diminution of 
vapourpressure iE> already described there, so that it is only 11eces­
sal'y to say here that in determining the elevation of the boiling 
point, the manostat is always set at the same pressure ; the thermo­
meter, which remains continuously in the boiling water, controls 
the action of the manostat, since a small change of pressure in the 
apparatus is immediately betrayed by a change of temperature. 

Regarding the accuracy of the two methods, the preference must 
be given to the determination of the increase in the boiling point. 
If, in the method for detel'mining the diminution of vapoul'pressure, 
the decrease in the vapourpressure of the solution is to be calou­
laied from the observcd fall in tho boiling point of pure water, it 
is necessary to use the table constructed by REGNAULT 2) for the 
maximum pl'essure of watervapour, which gives the di.fferences for 
aach 0.1°. Tt is plain tbat errors are committed here; in the nrst 
place berause the table is not quite correct and secondly because 
interpolation must be resol·ted to. The value of i obtained from the 
value of the derrease in the vapourpressure thus calculated can, 
therefore, not be very accurate. In the determination of i from the 
elevation of the boiling point, it is only necessary to divide by a 
constant factor i in this methad the values of i can only be a:tfected 
by a constant error. 

J have, th erefore , applied the two methods to the same solutions 
of Na Cl, but in the case of the other salts, the elevation of the 
boiling points only has been determined. The results, which I have 
obtained with solutions of Na Ol, K Cl and K NOs are included in 
the followmg tables,!... Between each of the different series of obser­
vations of the Na Cl-solutions, tbe manostat was set at a different 
pressure. 

1) Proceedillg Hoy,ll Acad. J,1l1. 27, 1900, p. 471. 
2) Mémoires de l'Acad. 'f. XXI, p. 6~.2. 
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Concentration 
in 

gr. mols. prr 1000 grs. of H~O. 

0.01i00 

0.071i0 

0.1001 

0.1i001 

1.0000 

( 636 ) 

Results: 
NaCI. 

Observed decrease~f ~alculated dimi-
the boiJing point of tIJ nutlon of tIJe vapoul' -

pure water. e pressUl'e at 99,424° 
, Jll m m. of 11 g .• 

0.Oi8 1.27 

0.073 1.94 

0.093 2.47 

0.468 12.41 

O.96f:i 21i.37 

Na Cl. 
Boiling point of the pure water = 99.424° t = 5.18 !). 

Concentl'ation in Elevation of tIJo boiJing Molecular elevation 
gr. mols. per ] 000 gl's. of H~O. point of the Soilltion. of the boHing point. 

0.0500 0.050 10.00 

0.071i0 0.071i 9.99 

0.1001 0.096 9.60 

0.5001 0.471 9.42 

1.0000 0.968 9.68 

2.0798 2.120 10.20 

NaGI. 
Boiling point of the pure water = 99.7930 t = 5.19. 

Conoentration in Elevation in tIJe boiling Moleoular -elevation 
gr. mols. per 1000 cc. of H2O. point of the solution. of the boiling point. 

O.01iOO 0.049 9.81 

0.1000 0.095 9.1i0 

0.1i000 0.472 9.44 

C!.7497 0.717 9.M 

1.00()0 0.970 9.70 

1.89 

1.93 

1.84 

1.81i 

1.89 

i 

1.93 

1.93 

1.81i 

1.82 

1.869 

1.969 

i 

1.89 

1.83 

1 82 

1.84 

t.869 

1) t = molecular elevatiou of the boiling point calculated from VAN 'T HOFP'S for-
0,02 T2 

IDnlae t = ---. N.B. Although very f'ew of' the soJutions are weak ellough to 
w 

warrant the calculation of i; this hus been dOlle fol' !lIl concentrutiollS to facilitate 
the compurisoll with previous l'esults. 
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NaOi. 

Boiling point of the pure water = 99.61° t = 5.19°, 

Concentration in Elevatiou of the boiiing Molecular elevation 
gr. mols. per 1000 grs. of H:O. point of the solution. of the boiling point. 

0.0560 

0. 10115 

0.50566 

1.0112 

0.049 

0.096 

9.479 

0.979 

KOL 

9.68 

9.48 

9.47 

9.68 

Boiling point cf tbe pure water = 99.ö95° t = 5.19. 

Concentratioll in I Elevation of the boiling Moleculor elevation 
gr. mols per 1000 grs. of 8 20./ point of the solution. of the boHing point. 

0.0504 0.050 9.93 

0.1008 0.091 9.03 

0.5037 0.455 9.03 

1.0074 0.926 9.19 

KNOs· 
Boiling point of tbe pure water = 99.691° t = 5.19. 

Concentration in Elevation of the boiling Molecular elevation 
gr. mols. per 1000 grs. of H2O. point of the solution. of the boiling point. 

0.0499 0.051 10.21 

0.0998 0.095 9.52 

0.4991 0.450 9.02 

0:74.86 0.648 8.65 
I 

0.9981 0.8ö8 8.57 

1.87 

1.83 

1:82 

1.865 

1.91 

1.74 

1.74 

1.771 

1.97 

1.83 

1.74 

1.67 

1.651 

From these tables it is apparent, that in the case of NaOI i reaches 
a minimum value at about 0.1 gr. mol. pel' 1000 grs. of water 
when the diminution of the vapourpressure is oetermined, and at 
about 0.5 gl'. mol., when the elevation of the boiling point is deter-
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mined. In the case of KCI, i also reaches a mlDlmum between the 
concentrations 0.1 and 0.5 gr. mol. From 0.5 gr. mol. upwards a 
rise of i is ohserved as the concentration increases. Above 0.5 gl'. 
mol. the results are therefore, qualitatively, thc same as wit.h the 
micrornanometer. Below tbis concentration i seems to increase again 
with the dilution. In the case of K N 0 3 i increases proportionally 
with the dilution jusl; as I have observed with the micromanometer. 
Both at lOoo and at 0° a solution of K N 03 seems to behave 
differently to 8olutions of K Cl aia Na Cl. 

As regards the accuracy of the results, I may say that the greatest 
error of each thermometer was 0,002°. If these errors of the two 
thermometers have opposite signs, the error of observation amounts 
to 0,004°. As, however, cach determinatioJl lasted 15 minutes, a 
reading being taken every 5 minu·tes, the average error must have been 
rea11y less than 0,004° which is confirmed by the thorough agreement 
of the results obtained in the three series"of obseJ'vations on the 
Na Cl solutions. 

, Earliel' obsel'vations. 

W. LANDSBERGER 1) has already found in 1898 that more con­
ccntrated solutions of Na Cl show a rise in the molecular increasc 
of the boiling point wh en the concentmtion increases. From his 
molecular weight determinations, 1 have calculated the following 
values for the moleculal' increase of thc boiling poin tand for, i. 

Coucentratiou in 
gr. mols per 1000 grs. of H2O. 

0.714,5 

1.0581 

1.0872 

1.t077 

1.2427 

2.0735 

2.0855 

NaCI. 
t = 5.12. 

Elevation of the 
boiling point. 

0.676 

1.026 

1.080 

1.067 

1.235 

2.177 

2.186 

1) Zeitschl'. f. Anol'g'. Vhem. X VU 452. (18U8). 

I Molecular Mol. elevation 
of the i 

/weight fouud. boiling poiût. 

I 3:) 'J 9.46 I 1.82 ... 
-

31.4 ' 9.70 1.87 

30.7 9.93 1.91 

31.6 9.63 1.85 

30.6 9.94 1.91 

29.0 10.50 2.02 

29.0 10.50 2.20 
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Exeepting the value of i for the concentration 1.1077 gr. mol., 
whieh is very probably too small on account of an experimeutal 
error, we also notiee here a perciptible incl'ease of i with increasing 
concentration. 

LANDSBERGER says regarding the results: 
»Die angefühl'ten Zahlen für Natriumchlorid Iehl'en, das die Disso­

ziation in wä:5seriger Lösung mit steigender Konzentration fortschreitet." 
Although this conclusion seems to me to be erroneous I have 

quoted it in orr1er to 'show that LANDSBERGER regards the observed 
changes as essential. 

For concentrated solutions of Na Cl and K Cl, LEGRAND 1) has 
already noticed the same phenomenon as I have now done for the 
more diluted ones. 

From the following table this progressive change is plainly visible. 

N umber of grams Number of grams Numher of grarns Increase 
of Na Cl of KCI ofKNOa I in the 

per 100 grs. of E.O'. per 100 grs. of R 2O. per 100 grs. ot H.O. boiJing point. 

7.7 9.0 12.2 1° 

13.4 17.1 26.4 2° 

18.3 24.5 42.2 3° 

23.1 31.4 59.6 4° , 
27.1 37.8 78.3 5° 

We seo fl'om this htblo that with Na Cl auu K Cl thc olevatioll 
of tho boiling' point increases more rapidly than thc concentl'ation, 
whilst with KN03 the re verse is the case. At gre~Lter concentrations 
Lhe mûlecular elevation of the boiling point of solutions of Na Cl 
and K Cl se6ms to increase with thc concentration, whilst for sol u­
tion of KNOs it steadily declines. 

SUrlZ11Iary of the results. 

Thc re8ult is, therefore, that the progressive change observed with 
concentmted solutions of KNOs al80 oceurs with dilute soJutions, 
whilst with concelltrated Holutiom; of Na Cl and KCI it ends at a 
concentration of 0.5 gl'., mol. WhC1'6 it takes anothel' dil'ection. 

In my detel'minatiolll; of vapoul'pl'essul'e with t11e micromallo-

1) Ann. de Uhim. et ue Phys. T. I,fl!. Poggeud. Ann. 13d. XXXVII. 

46 
Proceedillgs Royal Acad. Amsterdam. Vol. Il. 
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meter, I did not notice a mInImUm of the molecular diminution 
of vapourpressure; it is possiblc that the cause of this is as 
follows: 

.At about 100°, I observed a minimum at the cOllcentration of 
0.5 gr. mol.; should the position of thi'! minimum alter with the 
temperature w}!Ïrh is quite possible, it may occur that at lower 
tempelatures it is displaced in the direction of still more dilute so­
lutions and that at 0° it may fall below the concentrations with 
which I was able to make sufficié'ntly accurate obsel'vations. 

To decide whether there really is a minimum which changes its 
position with the temperature, I propose to make further measure­
ments of the diminution of vapourpressul'e of solutions at tempe­
ratures between 0° and 100°. 

Amsterdam, Univcrsity Chem. LaboratoJ'Y. 
April 1900. 

Physiology. - "Some 1'efiexes on the 1'espiration ~'n connection 
with LABORDE'S methud to restore, by rhythmical tl'action of 
the tongue, the respimUon suppressed in na1·cosis". By 
M. .A. VAN MELLE (Communicated by Prof. C. WINKLER). 

In the Weekblad van het Nederlandsc" Tijdschrift voor Genees­
kunde, March 31, 1900. Dr. Wl~NCKEBACH inserts a note on LABORDE'S 
communirations in the .Académie de Médecine, which are published 
in the Bulletins de l'Académie de Médecine, 1\0. 45 1899 en N°. 2, 
J, 5, 6. 1900 and with slight modifications in the Comptes Rendus 
de la Societé de Biologie: 1899. N°. 39 and N°. 2, 4, 5. 1900. 

In this communicalion LABORDE gives fuller detaIls about a method 
in whieh rhythmical traction of the tongue is used to restorö the 
pardlyzed respiration. .An explanation is to be found for this 
pbenomenon, as it cannot be considered as anything but a re­
Hectory action, originating fIOm the sensible nerves of the first air­
passages on the so-called centres of respil'ation. LABORDE thinks, 
that according to his experiments the reHectory action depends on 
the Nn. laryngei superiores, the electrical and mechanical excitation 
of which brings about an "arrest" dUl'ing the active re::;piration, 
whereas it restores the respiration when the latter was suppressed. 

In the laboratory of Prof. WINKLER, under wbose guidance im­
portant inyestigatiolls on the mechanism of the respiration have been 


