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clearly- to reveal itself only in the case of those cobalti-salts whose 
anions contain several oxygen-atoms. 1) 

It must be pl'oved by fntme investigations, in how far this intluenee _ 
of the oxygen-containing radicals may be considered as a general 
and essential one; and if general, of what nature it actllally is. 

In any case it has now become elear that in tbe phenomenon 
discovered by PASTECR, the optical aetivity of tbe molecules at the 
one side; and the enantiomorphism of the crystalforms, as weU as _ 
the phenOmeJla connected thel'ewith regarding the pyro- and piezo­
electric prop,erties, - do not play an equivalent role. More detailed 
and more extensive investigations in this same direction wiJl perhaps 
be aule to teach 11S more exactly than now, what s~are the Flpeeial 
configuration of tbe molecnles really possesses for the oeCUl'rence 
of each of these categories of physical phenomena. 

Groningen, MaJ'ch 1915. Labo1'ato7'y fo1' lnol'ganic C!temistry 
of t!te Univei'sity. 

Chemistry. - "T!le Allot1'Opy of Bismut!t." II. By Prof. ERNST COHJt:N. 

(Con'lmunicated in the meeting of March 27, 1915). 

1. In my firsr paper~) on this matter (published in collaboration 
with Mr. A. L. TH. M0I<1SVELD) we pointed ont that bismnth can 
be Lransformed into a second allotropie modification a.t 75° C., and 
that this metal as it bas been known up to t1le present is a 
metastable system al ordinary temperatnres, in consequence of the 
markcd l'etal'dation which aceompanies that tl'ansfol'm)ation. 

2. Howevel', the resuIts obtained with cadmium, copper, antimony ~ 
etc. gave ri~e to the snpposition that in this case also' the previous 
thel'mal history of the metal might have an influence on thc transition 
tempel'atul'e, whieh would prove that there exist more than two 

- fortUs of bismnth. 

3. Our dilatometric measurements carried out in order to clear 
np this point more fully were made in the same way as in the 
experiments with cadmium 3). 

1) In this connection it may be remarked tbat such enantiomorphism as the 
n.itmtes and perchlorates possess, could al50 be stated in the case of the rhombic 
dithionates «S~06)"-ions). However the crystals of this salt contaih much water 
of crystallisation, and effioresce so l'apidly, that n~ exact measurements could be 

, made. It is for that reason, th at tbe salts are 110t described in paper II. 
S) Zeitschr. f. physik. Chemie 85, 419 (1913). 
8) Proc. 16, 485 (1913). 
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4. Aftel' having I'educed the metal (500 grills. "'Vismuth KAHLBAUM") 

to a fi~e po\\-der, we studied its behaviollr in a dilatometer. The 
metal had not nndel'gone any previous tl'eatment with an electrolyte. 
At 70° C. there did not OCCUl' any transformation. 

5. Aftel' this the bisrputh was kept in contact with a solution 
of potassiuin chloride (10 pel' cent) during 12 houl's, and put again 
in'to a dilalometel'. The l'eslllts are given in Table 1. ~The val nes 
indiC'ated with A repl'esent the dUl'ation of the observations (minutes), 

. those indicatect with B the level on the millimeter seale. 

o 
15 

32 

45 

10°.0 

382 

190 

64 

o 

o 
45 

65 

90 

TABLE l. 

275 

160 

120 

94 

o 192 

20 I 187 

80 176 

90 

40 

210 

290 

96°.0 

207 

155 

161 

164 

6. Oompal'ing the'3e meaSlll'ements witll those ctl,l'l'ied ont formel'l,r 1) 
wit11 a pl'epa,l'ation of different pl'cviolls thermal histol'y (see table ll) 
it is evident that thel'e exist more than two forms of bismuth. 

TABLE 11. 

JTemperature I Duration ofthe ob-l Rise of the level 
servations in hours in mmo 

° 99,7 20 + 450 

93.7 2 + 16 

SJ.7 13 + 12 

77.7 30 + HÎ 

75.7 24 + 10 

74.7 14 10 

15 36 90 

Whilst we fonnd formerly (Tabie II) at 810 ahd 900 a.n 1'rim'ease 
of volume, ,ve now find a deCl'ease (rrable I) at these tempel'atUl'es. 

1) Zeitsck r: physik. Chemie 8ij, 419 (1913). 
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7. These l'esults al'e eorl'oborated by the obsel'vations made at 
~6°.0 C. (Tabie I); thel'e oceurs a change in the direetion of motion 
of the meniscus at a constant ternperature. 

8. I hope to report shortlyon tile ~limits of stability of the 
differellt modlfications. " 

Utl'ec1d, March 1915. VAN 'T HOl!'F-LaboratoJ'Y. 

Chemistry. - "The Metrt'3tability of the jUetals in conseq1tence of 
Allotropy and its Significanc~ f01' eh "mist1'y, Pllysics, and 
Technics." IV. By Prof. ERNST eOREN and Mr. W. D. HEI,mm:M:AN. 

(Communicated in the meeting of March 27, 1915). 

On t/te necessity of 1'edeterrnining the data foj 
Thel'1nochemist1'Y' I. 

1. Sin ce our investigations as weU as those of OUl' collaborators 
have proved that the metals are metastable systems in consequence 
of ihe fact that different allotropie modifications of these substances 
may be simultaneously present, we wish to considel' here some 
eonclusions which may have an important bearing on thermochemistl'Y. 

a. Heats of Reaction. 

2. The heat developed wh en a definÜe quantity of a metall'earts 
with any otber substance, will be a function of the previous thermaI 
treatment of the metal, as the relative quantities of the a-, {J-, r , .... 
moditications present in the metal are dependent on tnat treatment. 

Fo!" instanee, a definite ql1antity 'of cadmium (cbemically pure) 
fOl'med from the molten metal and whieh we shall indicate by the 
symbol :Mp will develop a different quantity of heat when it combines 
with any other substance than the same quantity of I'admium (M~) 

vvill do which has been formed at ordinary tempeJ'atul'es by electro­
lysis of the solntion of' a cadmium salt. 

While MI contains nnknown quantities of a-, {J-, 'I-cadmium, M~ 
consists of pure r-cadmium; mOl'eover we know to-day tllat the 
heat of tl'ansfol'mation (per gram atom) of 'I-cadmium ~ a-cadmium 
is 739 gram calories at 18° C. 1). 

If, for instanee, equal quantities of' MI and M~ al'e dissolved at 
18° O. in equal ql1antities of ROl. 200 H20, the eyohition of heat 
whirh aC'companies this reaction will be in maximo 739 gràm ealOl'jes 

J) Proc. 17, lO50 (1915), 


