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lIL Finally my attention was gi ven 10 the. nerve of the subcutaneous 
mnsclc. N\.lIIHCH 1) testifies that hy irritation of this ncrve. in addition to 
conlraetion of tlle clItaneOllS Illllscle. also pain-symptoms are bl'ought 
fOl'th, whilst aftel' the st'ctioning of fitis nerve, the sensibility of. the 
skin had diminished. 1 haye not been able to veri(y Ihis latter fact. It 
is Ilot to be donbted moreover that e.q. aIl isolateel root-area, if either 
the isolated root Ol' the peripherieal branches have been cut through, 
becOlnes entirely and completely insensible, whilst the nelTe of the 
cutaneons mllscle remains intact. It is therefore pl'obable that th is 
nel'\'e does not eontrilmte to the sensibility of the skin. Nevel,theless 
I call confirm tlle statement of NXHRICH, that aftel' its having been 
ent through, irritation of the central end proves painful. It may be 
thaI the muscular. sensibility plays a part in produeing these symp
toms ofpain. 

Chemistry. - "Th!' Al1u!l'0l'!I of Cadmium." IV. BJ Prof. ERNST 

COHEN anel W. D. HELDERMAN. 

(Communicated in the meeting of September 26, 1914), 

The electromotive he!trtviow' of Cadmium. II. 

J. Up to the present we have only directed attention to the 
electl'Omotive behaviour of lt- and y-cadmium; the [1-modific~tion has 
not been mentioned hithel'to. H wiU be tl'eated in the following lines. 

2. lt may be remembered that a number of cells constructed 
according to the scheme: 

Cd 
electrolylically 

deposited 

had an E.M.F. of 0.050 

Cd·amalgam 
12.5 percent 

cadmium sulphate 
by weight. 

Solulion of 

Volt at 25°.0, whilstthe E.M.F. of ot hers 
was only 0.047 Volt at the same temperature. (The cells were 
reprodllcible within 0.5 milli volt). 

3. Now we were struck by the fact that when constructing a 
large nUlllber of these cells we often got cells which had an E.M.F. 
of 0.048 Volt at 25°.0. 

The E.M.F. of eeUs which originally had an E.M.F. of 0.050 Volt 
at 25°.0, spontaneollsly decl'l!rlsed till the "aluc 0,048 Volt was reached. 
Aftel' this their E.M. F. l'emained constant. 

4. The conrlusion was plain tilat the cells giving 0.048 Volt might 

1) L. c. p. 95-96. 
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contain ~-cadmillm, thOf-e giving 0.047 Volt a-cadmium, whilst those 
giYing 0.050 Volt have y-eadminm as a ncgatiye elettrode. 

5. If tbis were really the case, it would be possible to construct 
a transition cell by eombining a eell witl1 a-cadmium with one 
containing j1-cadmium; the E.M.F. of this eomhination would be zero 
at the transilion temperatul'e of the change t;-eadmium~f~-eadmiuIll. 

6. HowevGt' it is impollsible to carry ont an exact detel'mination 
of the transition point in this wa)', as the E.M.F. of the combination 
is (at 25°.0) only (0.048-0.047) = 0.001 Volt and the reprodueibility 
of each of the cells is only 0.5 millivolt. 

7. In order to ascertain if the KM.F. of the f1-cells has a real 
signifieance, experiments may be cal'ried out on the following lines : 

At temperatures above the transition point of the change a·cad
mium ;: j1-eadrniurn (whieh we fOllnd in the neighbollrhood of 60° 
by dilatometric meaSllremellts) tbe E.l\LF. of a-eells must be higher 
than that of j1-cells. Aftel' cooling the eells below the trausition point 
mentioned, the contrary will occur. 

8. Our expel'iments in this direction were caITied out in the 
following way: 

We constructed a large number of HUJ.ETT cells J); one of' these, 
the E.lVLF. of which had been original1y 0.050 Volt at 25°.0, had 
an E.M.F. of 0.047 Volt (at 25°.0) aftel' having been kept for 4 weeks 
at 47°.5. Aftel' this time it remained constant. 

+ 

A JI 

Go 

F 

c 

Fig. 1. 

will at 25°.0 or 64°.5. 

D 

We combined this cell (N°. 7) with 
another one (N°. 22) the E.M.E'. of 
which was 0.048 Volt at 25°.0. The 
two cells AB (W. 7) and UD (N°. 22) 
were connected by a siphon H, 
whieh contained the same solution 
of cadmium snlphate as was present 
in the cel1s. (Fig. 1). 

The lateral tube E of the siphon 
was closed by a rubber tube F, in 
which was put a glass rod G. The 
little apparatus was brought into a 
thermostat whieh eould be kept at 

9. We measured the E.M.F. bet ween the cadmium whieh had 
been electrolytically deposited on the platinum spirals A and C 

') Proceedings 17, 122 (1914). 
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ngainst the common amalgam eleetrode B. (12.5 % hy weight). It 
is absolutely necessary to nse a common electl'Ode as the cadmium 
amalgam of 12.5 percent by weight does I10t form a hetel'ogeneous 
system at 64°.5; its E.M.F. is then a function of its composition. The 
use of the llVO amalgam electrodes Band D might give ri se 10 

serious mistakes, if there \vere only small differeuces in their com· 
position. 

The absolute E.JU.F. of our amalgam electrode against eadmillm 
in A and C does not play an)' role in our measnrements. 

10. The determinations of E.M.F. were carried out by the POG

GENDOREF compensation method. Tbe resistances used, had been checked 
by the Physikalisch-Technische ReichsanstaIt at Charlottenbllrg
Berlin. The same was the case with the thermometers used. Om 
t wo standard elemellts (\V ESTON) were put into a thermostat which 
was kept at 25°.0. We used as a zero instrument a DEPREZ-D' ARSONVAJ, 

gah-anometer, which was mOlmted on a vibration-free suspension 
(Jn,IUs). The readings were made by means of a telescope and scale; 
0.02 millivolt could easily be measured. 

The determinations were continued during seveml days, until the 
E.l\1.F. of the cells had become constant. 

Om table I shows the I'esults. 

Aftel' having 

TABLE I. 

Temperature 25°.0. 

Cel! 7 

CeIl 22 

E.M.F. 

0.04741 Volt 

0.04815 " 

Temperatllre 64°.5 

Cell 7 0.04029 Volt. 

CeIl 22 0.03979" 

brought the eeIls 

Cel! 7 
CeIl 22 

to 25°.0, we füund: 

0.04741 Volt. 

0.04806 " 

The table shows that at 64 0 .5 there has taken place an in version 
of the poles and that the cells regain their original E.M.F. at 25°.0. 

A second experiment with two rells (no. 4 and 8) newly con
structed, gave the following results : 
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TABI.E Ir. 

Temperature 25°.0, 

E.K. 

Cell 8 

Cell 4 
0.04757 Volt 

0.04839 
" 

Temperature ö4:°.5. 

Cell 8 0.04737 Volt 

OeH 4 0.04633 

Aftel' having bl'Ought the eells to 25°.0, we found: 

CeIl 8 0.04776 Volt 

eeU 4 0.04789". 

11. Fr'om table II it may be Eeen that we are her'e at the limit 
of measnremellt obtainable in working with eells of so small an 
E.M.F. thp reprodueibility of which is 0.5 Millivolt. 

'12. From the inversion of poles which has been observed, we 
may conclnde that the value 0.048 Volt at 25°.0 really has sigui
Hcance and is to be atfributed to the presenee of ~-cadminm. 

13. As to the beat·jng of the existence of different modifieations 
of cadmium on the E. M. F. of the standard cell of W-ESTON, we 
re fel' to our paper "On the ThermodYllamics of standard eells" 
(sixth communication), published some months ago 1). 

Utrecht, September 1914. VAN 'T HOFF-Laboratory. 

Chemistry. "The Allotropy of Zinc." lIl. By Prof. ERNST 
COHEN and W. D. Hl<jLDERMA~. 

(Communicated in the meeting of September 26, UH 4.). 

1. In our first communication on the allotropy of zine 2), we 
summarized the earlier literatnre on this subject as follows: as long 
as half a century ago val'Îous investigators ü'ied to solve the probiem 
whether zinc might be capabie of existing in different allotropie 
modifications. As late as 1890 LE CHATELmR proved that this metal 
does really show a transition point in the neighbourhood of 350°. 
MÖNKEMEYER found this point at 321°, BENEDICKS at 330° (melting 
point of pure zinc 419.°4) wbilst the measurements of .iVIAx WERNER 

1) Chemisch Weekblad 11, 740 (1914). This paper will be published befare long 
in the Zeitschr. f. physik. Chemie. 

2) Proceedings 16, 565 (1913) . 


