
- 1 -

Huygens Institute - Royal Netherlands Academy of Arts and Sciences (KNAW)
 
 
 
Citation:
 
Tijmstra Bz., S., The electrolytic conductivity of solutions of Sodium in mixtures of ethyl- or
methylalcohol and water, in:
KNAW, Proceedings, 6, 1903-1904, Amsterdam, 1904, pp. 104-107 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This PDF was made on 24 September 2010, from the 'Digital Library' of the Dutch History of Science Web Center (www.dwc.knaw.nl)

> 'Digital Library > Proceedings of the Royal Netherlands Academy of Arts and Sciences (KNAW), http://www.digitallibrary.nl'



- 2 -

( 104: ) 

7. With a, view of a,scerta,ining whether a, tl'ansformation was 
also possible withont HOI, the ~-glucoside was kept for a, long time 
in a fused condition. Aftel' cooling the aD appen,red to be quite 
uncha,nged. 

Zincchloride in methyla,lr.oholic solution is also inca,pa,ble of ca,using 
the tra,nsformation. 

I 

8. In conclusion it may be mentioned tha,t the rotatory power of_ 
a solution of methylmannoside [of which glucoside only 911e form 
is lmown as yet] in a, solution of hydl'ochloric acid in methylalcohol 
gradua,lly decrea,ses without formatiol1 of mannose. 

It seems natural to assume that ihis is caused by a pal'tial cha..nge 
into a ~-isomer which may, perhaps, a}so be isolated. 

These investigations are being continued. 

Ol'!!. C/tem. Lab. [lniveTsity. Amstenlam, June 1903. 

Chemistry. "Tlte electl'o~lftic condztctivity of sollttion.~ of Sodium m 

mixÜf,1'eS of etltyl- 01' metltylalcolwl anc! water." By Mr. 

S. TIJlI1STRA Bz. (Communicated by Prof. O. A. LOBRY DE BRUYN). 

In his study of the velocity of substitution of one nitro-group in 
0- and p-dinitrobenzene by an oxyalkyll) STEGER arrives at the resnlt 
th at the reaction constants of o-dinitrobenzene and the two alroholates 
Na 002H5 and Na OCHs are not changed by dilution or by addition 
of a sodium salt. On the other hanel, in the formation of ethers, 
these constants are incl'eased by eliintion, as shown by HEOHT, OONUAD 
and BRÜCKNER, anel elecl'eased by addition of a sodium salt as elemón­
stl'ated by ST~Glm. 

LOBRY DE BRUYN pointed out that it would be necessary to illves-
tigate t11e coneluctivity of Na 002H6 in alcoholic solntion. _ 

In a further in vestigation of the influence of water on the substi­
tution of the N02-group in o-dinitl'obenzene by an oxyalkyl2) and on 
the formation of others~) iL appeared; 1ot • thai the velocity coefficients 
of these reactions remained constant when water was added up to 
au a.mount of .50 per cent by weight; 2ud• that the áddition of water 
elecreased the velocity of reaction of Na OOJH, but increased that of 
Na OOHs (at least at the commencement, afterwards the ,relocity 

1) Disset'lation, Amsterdam, 1898. Receuil 18, 13. (ISO!)). 
2) LOBRY DE BRUYN and ALPH. S'fEGER, Receuil 18, 41-
3) LOBRY DE BRUYN and ALPH. STI:GER, Receuil 18, 311. 
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dimini6hes again); 3,d. that in mixtures of water and alcohol in which 
Na is dis60lved, the sodium alcoholRtes are still present. 

This last conC'lusion seems at first sight strange. But previous 
observations had been made which justified the belief that Na OC2 H. 
is present in an aqueous-alcoholie solution of sodium. HENRIQUES 1) for 
instance showed that in the saponification of fats with aqueous-alco­
holk soda the fats are not directly decomposed by the Na OH (the 
alcohol would then only play tbe part of a solvent) hut that at first 
the lethyl esters of the fatty aeids are formed. The well-known reaetion 
of BAUlIIANN-SCHOTTEN leads to a similar eonelusio11. 

Some three years aftel' the above mentioned memoirs appeared, 
LULOFS 2) studied the action of sodiuII!- alcoholate on ehloro- (bromo­
or iodo-) dinitrobenzene (1, 2, 4), and observed the influence of 
diIution with both absolute aud dilute alcohol. It was then shown 
that the reaction constants are really affected by the coneentration 
whieh was not the case in STEGER'S experiments; deerease of the 
concentration increases the constant, addition of a salt with a common 
ion, sueh as Na Br, decl'eases the constant both in absolute and 
dilnte ethylalcohol. Here again the water seemed to exert an in­
flne11ce, for in the case of ethyl alcohol a fall in the reaetio11 constants 
took place whilst with methyl alcohol first a rise and then a fall 
was noticed. Why all this occurred could not be explained. 

From the above facts it was evident (and it was repeatedly pointed 
out in the papers in question) that it was necessary to study the 
conductivity of sodiumethylate and -met,hylate in mixtures of water 
and alcohol. For this reason I decided to nndertake this investigation. 

A short review of the results is given in the following tables and 
the graphical l'epresentat.ions connected therewith. A fuller description 
of the experiments wm be given elsewhere. 

As starting point I always used solutions which were about 
1/1 normal, determined their resistanee and from the diluted solutions 
prepared therefrom, I calculated the (L'S for those dilutions and deter­
milled by interpolation the (L'S for the dilutions of 1 molecule in 
1, 2, 4, 8,., .. 512 LHres. The experiments were all \ done at a 
temperature of 18°. 

In the following tables, the figures are repl'esented graphically in 
Fig. I, lI, III and IV, where the (L'S are taken as ordinates and 
the logarithms of the dilutions as abseissae. By using the logarithms 
the scale of the dl'awing is reduced. The alcoholic percentages are 

1) Z. f. angew. eh., 18gs, 338, 697. 
2) Dissertatie, A.msterdam, 1901. Recueil 20, 292. (1901). 
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by weight alld luwe been determined by means of thc' specific 
gravity bottle. 

[It is to be notieecl that Fig. ~III is not l'epl'odueecl on the same 
seale as Fig. I; sinee the methyl alcohol curves would intersect aud 
the figlll'e would thel'efol'e beeome eonfused, the seale of the abscissae 
has been taken foUl' times largel'J. 

S 0 cl i u min E t h Y 1 A 1 c 0 hol + Wat e 1'. 

Perccn lage 
of aIrollU1 99.44 96.54 88.85 86.50 

pCt. 
78.83 
(JCt. 

70 40 
pCt. 

48.18 25.14 
by wcight. pCt. pCt. pCt. pCt. pCt. 

I'-v=1 

I'-r=2 

1'-=4 

1'-~'=8 

{Jv =1 

I'-v=32 

I'-v=64 

I'-v=128 

I'-v=256 

{J =512 
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of al,ohol. 

{Jv=4 

I'-v=8 

I'-v=16 

fJ-v=32 

I'-v=64 

fJ-v=128 

"v-256 

1'-=512 

5.32 6.866 7.737 11.59 

17.20 

22..44 

25.38 

30.10 

33.48 

36 60 

39.23 

41.52 

43 00 

16.40 35.'15 ~70.05 

7.602 

10.30 

12.95 

15.79 

18.92 

22.18 

25.41 

28.51 

31 30 

8.916 

11.99 

'14.99 

17.95 

21.21 

24.53 

27.78 

30.82 

33_62 

11.13 

'15.17 

18.72 

22.04 

25.27 

28.59 

31.53 

34.31 

37.04 

12.44 

'16.87 

20.77 

24.29 

27.66 

30.86 

33.73 

36.51 

38.97 

23.59 

29.70 

3454 

38.67 

42.19 

45.2~ 

47.68 

49.67 

50.81 

43.59 

40.72 

54.16 

58.07 

61.34 

63.68 

64.89 

65.4.0 

64.54 

S 0 cl i u min Met h y 1 a I co hol + Wat e r. 
100 93.09 87.72 81.40 74.70 69.99 
pCt. pCt. pCt. pCt. pCt. pCt. 

2l.4.9 

31.18 

40.38 

48.13 

54.78 

ûO.77 

65.97 

70.42 

74.50 

77.92 

22.77 

32.66 

40.97 

47.90 

53.63 

58.65 

63.08 

66.98 

70_09 

72.44 

23.89 

33.59 

41.21 

47_03 

52.07 

56.'15 

59.64 

62.62 

64.73 

66.4.9 

25.72 

35.02 

41.97 

47.24 

51.41 

55.03 

58.13 

60.28 

62.12 

62.99 

27.85 

36 92 

4.3.43 

48 36 

52.37 

55.73 

58.68 

61.00 

62.60 

63.72 

30.21 

38.80 

45.26 

49.93 

51, 04 

57.30 

59.70 

62.07 

63.57 

64.55 

80.98 

89 08 

94.62 

90.80 

103.4 

107 2 

'109.2 

111.2 

'112:0 

59.97 
pCt. 

33.48 

42 75 

49.01 

53.60 

57.33 

60.47 

62.87 

64.99 

66.4.0 

67.01 

Fl'om these figures we obtain the important l'esult that methyl­
alcohol c1iffel's from ethyl alcohol in its behaviour. This is seen at 
Ollce fi'om the graphieal l'epl'esentation in Fig. IV (showing the 
changes of thc tt'S, namely of the tL.·=l. tL'=2 etc. wHl! the amount 
of water). At the gas eoncelltratioll (v = 22) a minimum oecUl'S 

--------------- --.- - - -. -- - ---
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with ,methy Jalcohol. This mU1llnllm is not present in the higher 
concentmtions but at the larger clilutions it bf'comes more and more 
evident. This minirnnm is fOl1l1cl precisely Ïn the neighbourhood of 
those dilutions (v = 22 anel higher) at which LOBRY DE BRUYN and 
STEGER anel LULOl!'S _ have worked in the experiments referreel to 
above anel the amount of water in the alcohol is also the same as 
that fol' which these investigatol's have founel the maximum of 
reaction velocity, namely in 60 tg 80 per cent alcohol. There is 
therefore parallelism bet ween the two phenomena; fol' methyl alcohol 
+ water + soelium a maximum of the reaction veloc1ty conesponds 
with a minimum of conductivity. ' . 

The experiments are being continueel up to pure H2 0 and also 
extended to mixtures of ethyl- and methylalcohol. 

Amsterdam, June 1903. Org. Chem. Lab. University. 

Physiology. -- The stl·in.q galvanometer and the hurnan electro­
cardiogram. By Professor W. EINTHOv'EN. (Physiological labo­
ratOl'y at Leyden.) 

In the Bosscha-celebmtion volume of the "Archives Néerlandaises" 1) 
,the principle of a new galvanometer was mention~d and the theory 
of t11e instrument dealt with. The practical usefulness of the instrument 
especially for electrophysiological measurements may be judged from 
what follows. , 
, It may be remembered that the instrument consists principally of 

a silvereel quartz thread which' is stretched like a string in astrong 
magnetic field. When an electric current is passed through the thread, 
this latter eletlects perpendicularly to the direction of the magnetic 
l1nes of for/ce and the amount of the detlection can directly be meas­
ured by means of a microscope with an eye-piece micrometer. 

What is the sensiti veness that can be obtained in this manner? 
Since the above-mentioned publication a number of material impro­

vements have been made in the instrnment by which it is possible, 
for in stance, to give a very feebIe tens10n to the string, now a quartz 
thread 2.4 (Jo thick, with a resistance of 10000 Ohms. If the tension 
is so regulated that a detlection takes pI ace in from 10 to 15 seconds 
depending on its amount, every millimetre of the displacement of 
the image of the string corresponds to a current of10-11 Amp. when 
a 660-fold magnification is used. As undei- these circumstances a 

1) W. EINTHOVEN. Un nouveau galvanomètre. Archives Néerlandaises des sciences 
exactes et naturelles. Sér. II. Tome VI. p. 625. 1901. 


