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d~ d~ 1 ~ 
the value of -d . = 0, and fOl' Tl = Tx the value of T d' = -'-6 -bd 

tV xlV {V 

so the wel1-lmown limits for mixtures fol' which dPde can be equal to 0, 
pc lIJ 

For .the initial direction of the section normal to the p-axis, the 
following equation holds: 

anrl 
'.. • u dpc 

_ ~ (dT) = RT liV~-;vl! = RT \ 1-e -RT dx! 

T d,v, p l' I .vs \ 1'!. \ 
Both yield at the critical temperature of the components: 

1 dpc 

( 
dT) RT u dpc u dpc pc d,v 1 1 (dPc) 

- Td,v iJ = -; Rl' d,v = -; d,v = !.. ap = 7" Pc d,v I. 

P dl' 

Accol'ding to l'esults obtained before, we mayalso write: 

1 (dl') 6 \ dTk 1 1 db ! 
- T dtc I. p = - 7" ! Txd,v I. + 6" b dm I. \. 

Physics. - "The e,vact numel'ical values fo)' tlte pl'ope),ties of tJle 
plaitpoint line on the side of tILe c01nponents." By Prof. VAN 

DER WAALS. 

In my two previons communications, insertecl in the proceedings 
of this' meeting, viz. I on the properties of the plaitpoint 1ine on 
tl~e side of the components and I! on the properties of the sections 
of the' surface of saLuration on the side of the components, it has 
again appeal'ed, that the thel'moclynamic treatment of such problems 
enables us ,to fincl a complete general soIntion - but also that if 
we wanr to compnte numerical valnes in special cases, the know­
ledge. of the equation of state is indispensable. In some cases it will be 
sufiicient, if we make use of an approximate eqllat.ion of state; bllt 
.as soon as t~e densitr of the suustance is comparable to t.hat in the 
critical state, tbe numel'ical values calculated by means of the 
-:;tpproximate oquation 'of state ean deviate strongly from realit.y. 
This is specially the case with quantities whic11 eiLher l'efer to the 
yoluJ11e" Ol' are in close con11ection with it. Tlms it is lmown, 
that all'cady tlJe el'itical volume of a simpie sUbStallCe is not 

20 
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equal to 3b, the value fnrnished by the eC1l1ation of state, in 
which b is put constant, but thnt ~this equation is found rather 
nearer to 2b. This may be accounied for by taking into account 
th at b is variabIe and decl'eases with the ,olume. In a mixture b 

also depends on the composition. Accordingly the qualltity db is an 
dm 

intricate expression for mixtures, anel must in general be elistin-

(~) -guisheel from -Z. . If {he way in which b depellds on volmne and 
G;V v 

composition, was accurately known, then th ere woulel not be 1eft 
any elifficulties but those of toilsome anel intricate caIcuIations. But 
Ü is sufficiently known, that the way in which b, even for a simple 
snbstance, clepenels on v, has not yet been fixecl with perfect cer­
tainty, anel that in al1y case the knowledge of the numel'Ïcal values, 
whieh OCCUl' in glven forms of h, is wanting. These considerations 
led me io believe tbat this would be an objection to deriving theo­
reticall)' the properties of the beginning of the plaitpoint line with perfect 
certainty - anel also io eleiel'mining ihe numerical values exactly. 
It has however, appeal'eel to me that the lmowleelge of how b 
depenels on tI.' anel v is not required for tbis exact determination; 
but that 1'01" this pmpose it suffices to know {wo ql1antities which 
have been expel'imentally cletermined for ihe critical state of a 
simple substance. 

'1' (d) '1' dp 
Let us eall f the vallle w hiC'h -; d ~ v -; d'1' has in the criti-

cal conclitions of the component, anel x, the critical coefficien t, so that 
fr/RTl = x (pv) I • 

MRT a MR']' a 
From p = -- - - follows --- = f and - = f - 1. 

v-b v~ p(v - b) pv2 

The equality of lIfRT= x pu =f(v-b)p, gives the value 

v=...L b I-x 
for the critical volume, in whicb we have to keep in view, that 
now that b is put variabIe with the volume, b represents the value 
which this quantity has in the critical state. With f = 7 and 

15 ~ 28 . 8 
x = - we fincl - = -1 ' whereas with j = 4 and ,,= - we ShOllld 

4 b 3 3 

find the value ; = 3. For carbonic acid KEESOllI has foupd f == 6,7 

v 6,7 
anel ,,= 3,561 from whiC'lt wonld follow b = 3,14 = 2,134. 



- 4 -

,If in MRT = "pv we put the vaIue of v, we find: 

L "f 
1I1RT = po.. f 'X'_ 

8 
With 1= 4 and 'X = 3" fhe factor of pb = 8, and withf= 7 'ánd 

15 1 
~: ="4 this factor is fOlmd to be on1y slightly different viz. 8 Is' 

For the calcl1lation of the value of b in the critical condition we 
get therefol'e: 

b = MRT 1 'X or T/ _1_1 'X, 

p 'Xf Py 273 'Xf 

1f we put the vaIue of v in the equation ~ =1 -1, we find: 
pv2 

a 

p = bJ2 (/--1) 

(/-'X) 2 

The factor of b2
, which with f = 4 and 'X = ~ has the weIl known 

vaIue of 27, is found sIightly above 27,8 with f = 7 and 'X = 15, 
4 

If in ]lIRT = 'X pv we substituLe the va1ues founel for panel v, 
we find: I 

a 'X (j-';'.) 
MRT= b f(f 1)' 

8 8 a 
lf we agnin put 1 = 4 and ,,= 3' we find MRT = 27 bi with 

15 a 1-
f = 7 and ,,= 4 the factor b is equal to 3.446; also th is vaille dif-

8 1 
fers but little from 27 - 3.375' 

For the calculation of' a with the criticaI values of T anel p, the 
formula: , 

,(JltJRT)2 f-l 
a=-----p ';'.2 

hoIds, 
- I f-l 27 1 3 T1w factor 7 is equal to 64. 2,37 withj' = 4 a~ld" = 3' Wlth 

j
' ,.., I 15. 96 1 = ( anc % = T I1 IE> agall1 ollly slightly different, r!z. 2~5 = 2,34' 

20* 
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For the critical condition G~) T must be 0. From this follows: 

MRT (1 '_ Ob) = 2 ~, 
(v-b)2 ov v3 

and aft~r substitution of the values fonnd for ~IRT and v 

1 
ob _ 1e (/-1) 

- ov - 2 J2 • 

8 ob 
With f = 4 and 1e = 3" it follows naturally that ov = 0, whel'eas 

with f= 7 and 
15 

1e = 4 it follows that: 

1- ob == 45. 
ov 49 

(
02P) 

In the same way av~ T ml!st be ° in the critical state. Fl'om 

this follows: 

8 
. Witb f = 4 anel 1e = "3 this vaIlte is of c01ll'se equal to O. With 

15 
! = 7 and ~ = 4 we ±ïnd: 

02b 
- b -0 = 0,1827 1). 

v2 

dl' 
_ Let us now proceed to calculate ihe value of 'Td.vat the begin-

ning of the plaitpoint line. VVe have the fOl'mula: 

( 
02p ) 1 (OP) 2 

dl' ~ T + MRT ~ vT 

l'dOJo = 02e ' 
- av2 

and have thel'efore to determine ! anel ;)..; fol' the critical (0 ) (0 2

) • -

u.v uT u.vuv l' 

condition, but on the supposition-that b varies with the volume and that 

. l' 1 ) f b 02b h I I' 1 .. . 1) ThlS ug 1 va ue 0 - àv
2 

supports t e lypOt leSIS llat b, mils dep enden ce 

on the' volume, lJas a 1110l'e inlricale form than is represented by a series of ascendillg 

~owel's of (b; ). 
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db 
has different values depeneling on the variations of the volume, 

d.v 

Now 

MRT (ab) 
(~~)~T = (V-l~': v - ~: ~ = - ~ !~ ~: - 111:T (~~)v (v v

2 

b)21-

db 
If we eaU - the valne denoting the change of b with change of 

d,v 

te, when we make also the volume vm-y in sneh a way that the 
mixture is again in the Mate which may be called the critical stfite 
of the unsplit mixture, then: 

db (ab) ab (dV) 
d,v = a,'/] v + av d,v /.r 

àud VI being = b
f

j 
,(dd

V
) = ddb jj ,when f and ~ are con-

-~ ,'/] I ,l! -~ , 

stant, whieh is the case whcn the la,w of eOl'l'esponeling states is 
fulfilled, We find then: 

G~ \ = (1 - ~~ / / ~) ~~, 
We have to know: 

MRT (ab) v2 lvlRT v' \ / (
1 - ~) - ~ 1 ] d 

-a - a,v I' (v-W = -a- (v-w I f-ie I b dm ' 

b 

ab 
When we snbstitute the values founel above fol' MRT, V and 1- ~ 

• uV 

/-2 1 db 
we finel -- - - - anel so: 

j-l b dm 

or 

1 (OP) a p da 1-2 1 db I 
i i)a; L'T = - pv2 r; do; - 1-1 b do; ~ 

a 
dl-

~ (ap ) ::::: _ (/-1) ~_b + _1_ dlb 1 
p dm vT I dm f-l dm \ 

This ya,lue is in a high degree depenc1ent on f. 

"Vith j = 4 we find ~ (ap
) = - 3 \ r(~Tx + ~ ~J 

_ p am vT I '1 "d,'/] 3 bdm! 

. , 

'Vithj= 7 on the othcl' hand ~ (ap
) = _ 61 dT" + ~ db I, 

p Om v1' Txd.'IJ 6 bd,'/] I 
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ln Ih(' "I'PI'ildill!!' ('(1111 111 !II I ication 1 have concluded to the satrlè 

I . I ... ./",,) ct epc. I .. l' t \',i 1;(\ 11"'111 I I'.' \·,p;.!.;I:· ot! I '. an _- m tle crItica cU'cums ances, 
\i"! 11 d,v .' 

.. . ... Pt: T,,-T 
;,!IQ t,\ I;;·\.\II~ "' I!I(\ ('1111,;1' I'·d 'tll'l11ula-l- =f-;--. Fol' fl'ol11 this . . . pr. T 

Ol' 

, 
/",,' ,. 

'1."1 d1.~ 
.,.1.' - f Td,v 

,/'/'" 1 db dT" .:-' - ----f-
'/', .... ,v b d,v 1.~d,v 

I ((ii')\ . __ ({-I) \ dT" + _1_ db I. 
i' \.(1.' ., . (TA.!) f-l bd.v I 

r 

Il.il \\,\ ('''Ii!'' .1''1':\'('.1' I~I;~ eqnation in a lUnch simplel'waystill. 
h"III: 

/i);. '\ 
, (, I ' ,:". :....-. I' 

\,l.../ , 
/J ) :. ( '1- dl' 

. \.dl' v (ap _ 0) 
. aVxT-

;lil" .-1) 

1 (lei,'." I dp" _ f ~T,,_. 
}: ,d .. ),./· i'l d.v 1. "d,v 

.\,,01 11t:.~ ("llIillio'\lI I~ ';111 (tlri;.r pl'efel'abJ~ beêause it is :::;hol'tel', b,ut 
.11-11 :'\":iI';~"\ il i" illl~t·I .... ,!,i(I!1I of the CirClll11stance whether the law 
ol' 1·(lI·I· .. ·~"('lld;!I~· -1.li··- j~ 'i!'ldicable or not. The value of f in this 
C!('l'inllillil j~ lilill Iti' 1111' (·"IJll'llnent. 

. , ,"",.,'\ :. (a~p) 11"",,;(," " I \\ (! !t.l\ jl I') (i(·termine the valne of --
\,1','/' .. , . a,vav TO 

FI)I' 1:;1:;- 'l';.IIII!!.\ \\ (\ lilld: 
a~b da 

ab) (ab) {),Vdv dm ... - - +MRT--+2-av a,v v ,. '(v"':"b)' VS 

111 i!tl.! il t"J'OJrl: 
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G~). 11
- ::/ .\ ~~. 

From this follows: 

o~b a2b i (1 db) 
a,'lJaV = - b at'~ i-x b d,'IJ . 

If we substitnte the valnas givén aboye for JlfRl', v, (1 - ~~) 
and - b ~~b in the expl'ession for (a02Po ) , we find for the valne of 

uv2 ,'IJ v l' 

the second term '-~ db 2 (j ~ and for the valne of Uw thi1'd 
b d,'IJ i 

1 db i-4 
term + ----.' 

.. b d,'IJ i 

Ol' 

( O~P) . 
The valne of a,'lJaV T IS then found eql1al to:-

('a~p ) _ 2a ! 1 da 1 db \ 
. a,'lJOV T:;;; 17 dm - b dm 

( a~p) 2a dl'~ 
àmav T ;a l'"d,'V ' 

(
02P ) 

a,'lJaV T dl'" 
fol'. --:\-2 - we find the simple value -;-l .; 80 exactly the same 

ul:.. l~G{v 
ahd 

- àv2 

value as follows from the eqnation of state, in whieh b is put 
constant. This gives rise' 10 the conjecture that this relation might 
be found mel'ely from thermo-dynamic, relations ~nclependent of the 
knowledge of the equaLion of state, anel this is indeed the case. 

Let us consic1er tlle quantity (~P) . H is equal [0 0 in the critical 
uv l' 

state of the component. Let us p.ass from Ihis homogeneous 
critical phase to anothe1' in which the volume has changed with 
dv, the composition with drc, anel the temperature with dl'. 
. Let us put dT ag~ill equal to d'1~~ so let us aSSl1me th at thè 
mixture ,vith clm moIeèules of the second kü~d is again in. an homo-

gel1eol1s critical .phase, the11 (~~) 7' is agail1 eql1al to 0: 
Fl'om: 

, d (ap
) -'- (a~p) dv + (2) clm + (~) dl'~ 

av l' - Ov2 1'x Omdv T aval' or • 
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follows, because d (aa'P) and (aa2~) are equal to 0: 
v T v~ Tx 

( 
a~p ) ( a2p ) d1', 

a,'lJaV T - avaT a. dm ' 
and from the relation : 

T(ap ) _ = as aT v p av 
follows: 

( 
a~p ) a~(; 

l' aval' - av2 ' 
And fi'om this we find again now only from thermodynamir 

relatlOns what we have derived already above, 
As we found, also by means of mere thel'modynamics: 

(ap) = _ fp ~ ~1'x _ ~ dp/ ! 
a,'IJ l1T ! '] ,dm I p,dm \ 

we may put without making use of the equation of state: 

dT dT, rp' ~ d1', 1 dp,!2 

'l.'d,'lJo = T,dm - MRT aa 2(; I T~d,'IJ -7 p,da~1 ' 
v2 

12p2 
The factor - a maJ" be redllCed to a &imple farm, bui for 

2(; 

MR1'-a 
v2 

the determination of the valne of this factor it is required to lmow 
.MRT a2

(;. a 
the eqm~tion of state, If we write lp = --, and -a = - 2 """"i,this 

v-b v' v 

MRT 2a 1I1RT ( ab) 2a 
factor becomes equal to ( b ' : 3" and as -( -b 2 1 - a- =-7}-) V v- ) V v3 

follows from (~:) = 0, we get: 

l'p2 1 12 

a2s - ab - 27. (/-1)' 
MRT- 1--av2 av 

15 
so with ! = 7 and" = 4" the value of this factor become8 equal 

49 
to 45' Hence we have: 

dT dTx 49 I dT'I. 1 dp/1 2 

Td,'lJo = T,dtl1 + 45 ! 1',d,'IJ - 7" pkd,v" 

lf 't d th t't b' t dof' dpk we filld', we III 1'0 nce e q uan 1 y 1118 ea 
p,d,7:' 
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dl' aT, i-I \ d,]" 1 db! 2 

ï'd,'/]o = l~d,'/] + 2" I 'T,d,'/] -l f 1 bd.'IJ \ . 

8 f-l 9 
'Vitll J = 4 and r. ="3 we find again '~= 16' but with f = 7 

15 f-l T 

and r. = -, '-- riscs to 0,8. 'VithJ= 6,7 aud r. = 3,56 (I\.eesom's 
4 2r. 

val nes for rarbonic acid) the value is not appreciably different from 
dT, 1 db 

0,8. If we calenlate with Tl. = - 0,493 and b- -d. = - 0,271, 
,Gm .'IJ 

dl' 
f = 6,7 and r. = 3,.16 the value of --, we find fol' t11is value 
, 1'd.'/Jo 

- 0,259. Thongh 0,259 is smaller t11an the valnes calcubted from 
Keesom's obsel'vations, 0,284 fOl','V= 0,104-7 anel 0,304 fora' = 0,1994, 
we must not forget tllat the t'alculn,Îed vnJne would hold fol' the 
limiting case, viz x = 0, and t11e fact thai fol' /::",1) = ° a smaller 
value than 0,284 would have to be expected is at least in hal'mony 
with the cil'cumstance th at t11e amount is found higher fOl' a higher 
valne of ,'IJ. 

lt is evident fl'om all ti is that though we cmmot do quite without 
dl' 

the equation of state for the calculation of -1' for the plaitpoint 
d,'/] 

line, yet it is not necessal'y to know the form of the quantity b. 

For the calculation of the quantit y !.. dp fol' the beginning of the 
• p dl' ~ 

plaitpoint line we ha"e fl'om thc formula: 

dp = (~P) d,'/] + (~P) dl' 
u,'u oT uT L'1: 

the relation : 

(
TdP ) T(ap) 1 (ap) Td,'/]o 
p dT /il =;; al' 0 +; a.'IJ Tv d'l' 

or 

_ (f-I) I dT~ + _1_ ~ db l 
(

!.elP ) _ 'T,d,'/] (1--1) b d,'/]\ 

P elT pi - i + dl',. i-I I dT~ 1 1 elb I ~ 
T,el,u + 2r. T~d.'IJ + (f 1) b da:\ 

or in numerical value for tlle mixture of oxygen and carbon ie acid: 

(~ dP ) = 6 7 + - 5,71- 0,493 - 0,0471 = 6 7 _ 11 28::::: _ 4 58 
p dl' pi' - 0,259 " , 

With the mixture ,'IJ = 0,1047 KEESOl\l has found - 6,3 and with 
re === 0,1995 the filnount fOUlld was ~ 6,08. 
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- l' elp elT 
Ir we take the product of p dT _and Tel.v we eind the value of' 

1 dp Tdp - dT 
;- el,/] for tbe beginning of the p!aitpoint line. As both p elT and Telt/] 

are negative for the mixture of carbon ic acid anel oxygeu, the ~alue o~ 

(.~I:. ):) .. i" !I(.-ili,.e. 

. . 
Anntomy. . .. nOLK'S centra in the cerebellum of-tlte mammrtlià". 

'. __ ... _-_ ... _ ... 

11,' P. .J. HULSHm'I!' POL (from the 1a.boratory for Psychiatry. 
;t'11I \i·:.,'.·!ogy at Amsterdam). (Oonul1Unicated by Prof. 
~:. WI\'\I.I .1). 

I!I 11;..: \\('ii-kllllwn researches about the cerebella of mammalia 1); 
Ih.i\ '·":.I·I·It~,:,: I:laf "the Lobus anterior cel'ebelli doet: contain the 
'·(·'HI"· "t" ("'\lI'd:II;L:on for the muscle-groups óf the heud, the Loblls 
::-!lIq':·· ... tij.· ,',\!I'!'1I111 of coorelination for those of the lieck; t11e non­
..:,rHIII,i-::';,·;I; ,"'1'1:',· of coordination for both left and right extremity 
:..: -i,WII(·.! in I!I(' J.Jobus meclianus posteriol', whilst each of the 
I.,,:.·t!: ëll,..:i;·,II·II\I\::- is the seat of one of the symmetl'ical centra,: 
1·,~-p\·I·li\ (.!.'" 1',,1' :'1'l,h right, anel fol' both left ~xtl'emities." ~) 

W;!ilill li,l~ ';'Ille line of research, VAN RIJNBERK 3) at LUCIANI'S 

I •. !.I'I/m:,,!·,'" io! 1:1l1!lil, e.xperimenting on two dogs, extirpated a portion 
ol' ti,,· ,·,··· .. ; .. ·~;Iilil. with the aim of taking away the l'ight part of the­
I.,,: li· .-;ilq.!I .. \. 

TIt,.· -('\·I'!if~;~I·,' symptoms, which were observed dm·.ing the lh'st 
1:",'·- nt"I(·!· IJII\ "I,el'atioll, having pn,sseel away, the. anImal expel'i-· 
:'I·::!I,·d 'IIII'!I ,·I'"linlleel shaking its head, as if it- meant to say "no". 

"I iti, :-1"111:.11'111 r,~sel11b!ed vel'y nmch a trouble in the cool'dination, 
, -

:I,!d ":1"1'1, ;I·~:II~· illtleed the case, it woulcl·have confil'rned the hypo-' 
I!:«- (.;' 11(..1..\. Therefol'e it was important to determine with as 
I,,,!,.'II <.'\.'1'11:('" .13 possible, w}üch pOl'tion of .. the cerebellum had 
11', .(~I i rc.·; 1I(lr(.'1 J. 

'1',) ;:,:..: I"d'j'/"O the preparation, fixed in formol, was offered 
- . - -- ....., 

-: P.·,·:. 1): .. 1.. ll('LK. Das Cerebellum der Säugetiel·e. PETRUS CA~IPERI Vol IIl, 
i .<·L I. .\ ·:.~··.r,~ .1:1 • 

. :: P. ,.;". J'.". 1.. I:· .. : •. Over de physiölogische beteekenis -van het cerebellum. De 
l::··;d! 11·-:,·;. I j:.:·.1 :,.'.!. 1~03. 

ij '.i •. \. \:.~ 11 .'11': HR. Tentalive di l~calisazionc funzionali nel cerveleUo:Äl'chivio 
ti; i:.'"i":'".:a. ,.(.,". I. F:.sc. V. ' 


