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Chemistry, - "!JweS#(/(ltions on the l'empemtul'e-coeificients 0/ 
t/te Pree Jlloleczt!m' 8w:face.Bne1:IJ!f of Liquids between -800 

anel 1650° C.": XVII. Tlte 1'elations between t!te lIiolecu/a?' 
Co!t()sion of Liquids at tltei)' Melting- ({nd Boi'linypoints, ([lul 
t/teir absolute illelting- muL l3oiliny· te 111 LJera !tt/'es I'espectivel!/". 
13,)' PI'of. Dr. F. lVI. JAlfGER. 

(Communic,üed in the meeting of June 24, 1916.) 

~ 1. Some eight years ago a,[reaely P. W AI,m.N 1) c1l'ew atLention iu 
a -lHlmber of intel'estillg pa pel's 10 the remarkable empirical relatioll'::, 
whirh seem 10 be present' bet ween the capillal'y eonstants of non­
associatecl liqnicls at theil' boiling- allel meltingpoint, anel these tem­
peratlll'eS tbemsel \'es, if expresseel in terms of the absoln te &eale. 

Starting fJ'om the empiri~ally statecl l'llle, a(,col'elÎllg 10 which the 
quolient of the heat of evapol'isation anel of the specific ('ohesioll 

fit the boilingpoint: ~, oscillates closely about a mean mIne of 
a2b 

17,9, if tlle liquicl5 are not appl'eciably associatecl, - he founel by 
combination of Ihis I'ule with the so-called "rille of TRou'roN", 
accol't1ing to whieh in the ('ase of J1ol'mul ltquids the quotient of 
the mo[ecuJal' heat of evap0l'isation anel of the absolute ?oiling-

Q 
temt)eratUL'e: - shoulcl be a, constallt (en 20,7), - the relation: 

Tb 
1l1a~ b 
Tb en 1,156. 

By analogous l'easoning WALDEN fonncl also fol' substallces at theil' 
melting'point a similal' relation; the me,ln' \'alue, ronnd which the 
saiel quotient oscillates, should ill tbe C,lse of non-associated liquids, 
be: 3,65, Fot' associalecl liquiels, howe\r.el', both llIefln val lies shonlel 
be appreciably sllialle1'. Both, of course only appl'oximative empirical 
l'ules,\ may be fOt'lllulateel as follows: 

At the melting- anel uoilinypoint of tlte .mbstances tlte qllotients of 
l!te 'molecula1' coltesion anel the obso/ute melting-, 1'espectively boiliny­
tmnpel'atw'es tltemselves, m'e al1ll08t constant f01' non-assoGÏated liquiels. 

W UDEN ehecked these concInsions by means of a number of 
cases, collectecl from literatul'e; anc! he fonncl them reaJly COnfil'llled, 
at-least wiLhin certain limiLs. Howevel', in the case of the inorgallic 
t:ialts no sueh ll1ean "aIut' conlel be c1el'ived from Lilt' oleler data in 

__ li Leratme. 

~ 2. lt seemecl illleresting Lo test these .relations once more by 
t-

i) p, WALDBN, Zeits, f. phys. Chemie 65, 257 (1909); Zeits. f. Elekll'ochem. 14 
\ 713, t190S. 
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§ 3. FIRST GROUP. 

Chemica! Compound: 

Chloroform 

Carbon tetrachloride 

Ethylem thloride 

EtltyltdeJle c/Jloride 

Eth)'ltodide 

AcetylellC tetrachloride 

Acetylene tetrabrolllide 

Isobutylbrolllide 

CarbonbzSltlphide 

Glycerol 

Diethylether 

Trlchloroaceüc Acid 

Etltylclzloro for I/lzate 

Etlzylacetate 

Amylacetate 

kletlzylisoblltyra/e 

Ethylisobutyrate 

Isobutyltsobutyrate 

Glycer.yltriformiate 

I!tlzyl-acetyloacetate 

Etltyl-propylacel)'loacetate 

jkfetlz)llcyalloacetate 

1!.llzylcyalloacetate 

Propylcyalloacetate 

Butylcyalloacetate 

Isobul)llcyalloacetate 

111lylcyalloacetate 

Dietlzylo:ralatl' 

Dietlz)'lmalollale 

Dil11l'tltylslfccillatl' . 

Dietlzyltartrate 

I Ace/om 

o 0 
2!3 4.79 2.69 334.2 3.14 1.12 

253 3.77 2.05 349.4 2.72 1.20 

238 6.04 2.51 

176.4 5.78 3.24 

162.1 3.87 3.64 

229 

270 

5.19 3.80 

3.47 4.44 

161.4 7.00 3.30 

292 ca. 11 3.3 

156.8 8.20 

330.5 3.71 

3.88 

1.82 

359 3.99 1.08 

333.9 3.56 1.05 

345.5 2.49 MO 

419.5 2.94 1.18 

363.5 3.08 1.16 

319.8 4.54 1.08 

563 6. 78 1.11 

307.8 4.65 

468 2.64 

1.12 

0.92 

364.5 3.88 1.15 

189.6 7.58 3.52 350.1 4.26 1.07 

291 7.42 4.49 

250.5 7.45 3.36 

234 7.57 4.11 

421.4 3.82 1.18 

364.8 4.20 1.18 

383.2 3.75 1.14 

420.2 3.37 1.16 

539 3.17 1.03 

452.6 3.83 1.10 

496.6 3.30 1.14 

476 4.33 0.90 

479 4.18 0.99 

489 3.96 1.03 

503.5 4.20 1.18 

247 6.82 3.90 496 3.69 1.05 

513.2 3.98 1.20 

232.5 6.78 4.26 458 3.31 1.06 

223 6.98 5.01 470.8 3.23 1.09 

291.2 6.29 3.16 

288 6.50 4.67 

278.7 6.24 1.30 

468.3 3.31 

553 3.14 

329 5.22 

1.03 

1.16 

0.92 

.I 
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FIRST GROUP, (coniinued). 

\ 
I ~ .. ~.u 

I~"~ 
.......,...:J 

! ttlt:: rot:: .- ~ N ·0 .- ~ . '" '0 ;t: .... Ut:!o. ::: .... S U~o. 
"'::I 0::1 ..... 

:S"iU <;:: bIJ 
Km: o::!1ii ro <;:: bIJ 

Kb: I Chemical Compound: 
.- t:: t:: .- t:: t:: 

v .... ~·~.;:::;I ~ .... - u 0--
..... '" :; til ~ïii ::: ::10. o.UJ-

Cf)~~ Cf) ~ 0 
ëS .c:S -8 .co::! I 

UJ~ o~ I~ ~~ 0<11 
.0 ..... U:SI I~'" U:S < 

0 

Acetylacetollc 243 6.99 2.86 
0 

410.5 4.28 1.04 

kfethylj;rojl)'lcetollc 189.5 7.88 3.58 375.3 4.45 1.02 

Trimcthylamillc - - - 270 5.21 1.14 

Dlethylamillc 234.1 6.44 2.01 329 4.74 1.05 

Trietllylalllil/c 158.3 8.20 5.24 362 4.00 1.12 

1l0rm. Propyla11lilli! - -\ - 320.5 5.16 0.95 

Dipropylalllille 228 7.28 3.23 383.5 4.04 1.07 

fsoproPJ,lallll1lC - - - 308 4.80 0.92 

Allylalllille - - - 327 5.65 0.99 
~ 

1/01'111. B/ltylamillc , 227 7.27 2.34 351 4.80 1.00 

Isobutylalllillc - - - 341 5.00 1!07 

Dusobutilamine ~ - - - 415 3.53 1.10 

3ar Biltylalllllle 219 6.63 2.21 317 4.56 1.05 

lWJ'Ill. Amyla1/llllc 235 6.90 2.56 377 4.58 1.06 

Isoamylamillc - - - 370 4.55 1.07 

DusoalllylalllÏ1le 229 7.19 4.94 461 3.17 1.08 

3 ar Amylamillc - - - 349.5 4.37 1.09 

I/orm. Hc.ry!a1/lllle 254 
I 

7.14 2.84 403 4.94 1.24 

Isohe:r:y lam ZW] - - - 397 4.84 1.23 

norm. Hl'pf.ylalllillc 255 6.96 3.14 427 4.28 1 15 

Caprom'trile 228 7.08 2.95 430 4.19 0.94 

. 
Bm:::me 278.4 7.04 1.97 353.5 5.22 1.15 

Cyclohexa/le 281 7.37 2.21 353.7 4.74 1.13 

Tobtel/e 178.5 ca. 10 5 382.4 5.09 1.23 

p-.Xy!el/c 288 7.14 2.63 409.2 4.67 1.21 

lJlesit)'lme 227 7.84 4.15 435.8 4.26 1.17 

PselldOCIIIIIIJI/I' 212.5 8.07 4.56 441.5 4.45 1.21 

TI'i'pIIi! IJ)' {met/wil IJ 365 7.26 4.86 - - -
iVltrobmzeIIlJ 276 7.47 3.36 482 4.48 1.07 

o-Dillitrobmzme 390 6.09 2.62 - - --
1/1-Dil/I/robell :;IJI/C 364 6.38 2.95 565 4.69 1.39 I 
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FIRST GROUP, (continued). 

Chemica] Compound: 

dzo;rybell:::mc 

l/l-rtltorollltrobmzl'/lc 
I 

jJ-Flltoromtrobmzmc 

Cltlorobe1ZP'e/lc 

m-Dicltlorobenzene 

309
0 

7.22 

272 6.08 

299.5 5.87 

308 5.91 

254 6.29 

325 4.92 

306 6.22 

4.63 

3.15 

2.76 

2.16 

3.64 

2.22 

3.20 

I 
1-

I 470~5 3.80 

i 477 3.50 

I 404 3~92 

I 445.5 4.00 

446.5 3.56 

514 3.65 

>, 

1.14 

I. 03 

1.09 

1~32 

1.17 

1.12 

f-Dlcltlorobmzetlc 

o-CJlloromtrobeltZCIlI' 

111-Cltloroltitrobellzellc 

p-CJllorollitrobmzent 

f-2-.;.-CJtlorodllutrobI'11Zelll' 

f-2-Dicltloro-4-iVitro-bCllzcltc 

J -3-Dicltloro-4-Ntfro-bcnzcne 

f-4-Dicllloro-2-iVitro-benzcllc 

BrolllObmzeJle 

317.5 6.01 2.98 509 3.66 1.13 

356 5.50 2.43 507 3.81 1.18 

p-F lltorobrolllobm ZClte 

o-Brol/lollitrobenzc/lc 

iIl-BrolJlomtrobCJtzmt 

p-Dibrolllobcnzcl/tJ 

JodobC11:::ene 

0- JodomtrobmzcJle 

111- JddmtÏtrobcllzenc 

o-iVitrotolltCIiC 

p-NitrotolUCJlc 

o-BrolllotollteJll' 

111-F luorotoluenc 

p-CltlorotolllCllc 

PI/eJlol 

o-NitrojJltcllol 

1II-iVtlropJll'1I01 

p-NitropJlellol 

324 6.26 3.91 , 
316 5.51 3.35 

307 5.68 3.55 

328 5.41 3.17 

I 243 5.75 3.71 

316 5.17 3.30 

329.5 5.00 

362 I 3.60 

I 241 4.41 

3.06 

2.a4 

3.69 

323 

309 

269 

330.5 

246 

4.62 3.56 

4.7613.84 
7.55 3.85 

6.5612.72 

5.41 3.76 

280.5 6.61' 2.98 

314 1.11 2.13 

318 

369 

386 

6.09 2.66 

6.46 2.43 

6.98 2.51 

540 

427 

3.h4 1.12 

3.29 1.21 

423 3.09 1. 28 I 

531.5 3.13 1.19 

524 3.24 

489 2.48 

461.5 2.29 

491 

509 

452 

3.80 

3.88 

3.06 

1.25 

1.20 

1.01 

1.06 

1.05 

1.16 

387.5 4.43 1.26 

435.5 4.43 

453.5 4.73 

487.5 3.54 

1.29 

0.98 

1.01 

f-2-4-Dillitropltmol 387 5.94 2.83 

12-4-6-TnClttoropli_IC_"_O_I _____ ---'-_34_2_. 5-!.-4_. 9_8--,-_2_. 2_7-..:..:.._5_19_-,--3_.1_1-:..._1._2_1-, 
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FIRST GROUP, (continued). 

I 

boa +-I.:.J 

II~" 
~..;..; 

I 
t: •• tilt: til.: 
=~ UC-l "i5 ~~'-;' 

u~ 8.. wE t;::~o. 1.- :l E 
1 1 °"-,,,, t;:: bil 

Chemica[ Compound: :::Em üt:~ K . t:Qmm üt:t: Kb: Q,) .... Q,) 0·- m· 2á:;~ Q,) 0·-.... Q,) 0.._......, 0.'00:::: - :lo. CF)UlQj I :l Eli CF) Q,) 0 -E ~:::E OQ,) I ö Q,)~ .s::!:O 
1l .... OQ,) ~..,,-, OQ,) 

U.s:: u~ .ex: .... . 
0 0 

Thymol 324.5 6.49 3.00 504.5 4.10 1.32 

A1usol 236 8.10 3.71 424.7 4.67 1.18 

o:iYitro-amsol 283 8.04 4.35 545 3.23 0.91 

p-iYitroallisol 328 6.90 3.22 532 4.04 1.16 

Pltmetol 240 7.59 3.86 44[ 4.29 1.19 
I 

p-NitrojJlte/letol 333 6.47 3,,25 556 3.80 1.14 

o-Crcsol 303 6.97 2.49 463.2 4.43 1.03 I 
p-Crcsol 310 6.69 2.33 473 4.15 0.95 

AlIetltol 294.5 7.53 3.79 503.5 4.26 1.25 

Guajacol 295 7.74 3.15 - - -
Ri'sordlloldilllethylether 221 8.57 5.4 487.5 4.45 1.26 

Hydroquillolledillletltyletller 329 6.97 2.93 - - -
Veratrol 295 7.44 3.48 479 4.42 1.27 

4·s-DlIlitl'overatrol 403.5 6.31 3.57 - - -
il1etltylbellzoatc 

/ 260.5 7.83 4.09 468.2 4.41 1.28 

l!tll)'lb"1l zoate 239 7.55 4.74 483.8 3.84 1.19 

i11ctll)'lsalicylale 264.5 7.20 4.14 496 3.87 1.19 

Ethylsalicylatc 263 7.01 4.43 504.2 3.75 1.24 

Salol 315 7.27 4.94 - - -
Jlletll)'ldmlalllylatc 3L9.5 7.52 3.94 526.5 4.20 1.29 

Ethylchl1lalllylak 279.5 7.36 4.64 543 3. 62 11.18 
AcetopllCJIOIlC 293.5 8.09 3.31 474.5 5.30 1.34 

Salicylaldchydc 
, 

266 7.86 3.61 465.5 5.01 I 1.31 
Allisaldeltyde 275.5 7.98 •. 94

1 

520 4.26 I 1.11 

BCIlZOphc1UJ/;e 321.5 7.54 4.27 578 4.24 1.01 

2-4-2 ' -l-Tetracltlorobèllzophellollè-
413 4.48 dichloride 4.07 - - -

AlIilillè 267 9.00 3.14 457 5.70 1.16 

1Il-iYitroallillll e 385 
1

7.35 2.63 559 5.23 1.29 

o-Cïtlorollmll1U' 273 7. [8 3.35 483.5 4.76 1.25 

p-Cltloroallililll' 343 6.68 2.48 505 4.82 1.22 

}liJ ollolllethy lallllillt' 2[6 8.94 4.43 468.5 5.03 1.15 

.. 
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FIRST GROUP, (continued). 
r------

bIJ I·~ II!f oo

-, 

o,f-J';'; - I 1:::" o:IS;: 

~e ~·o ::: Cl) E u~·o I C!)::l U ~ Cl.. '0 a- !;::: Cl.. 

Chemical Compound: ~~ !6s::;M K . Cil"'iiîo:l 'û I::: gf Kb: 

I 
c!)'- ál.S!E m' I1 C!) ~- C!) 0._ 

I :: ~ ~]~I II~~! 
Cl..ïjj:;:: 

(fJC!)O 

I'OE 'cCQ 
CJlC!) OQ) Irn2'-' OC!) 
.0 .... 

Uz I~ U,c 
< .... -

jJ-NitrO-1Jl01101il et/IJ'! all lIin e 425
0 

7.89 2.82 - - -
Dimeth)'lallzll1lc 27'3.5 8.35 3.69 4.92° 464 1.28 

Dizsoblttyla1ll1illc 
1 3.00 523 1.18 - - -

0-Toluull1lc 250 9.07 3.89 4.84 470.4 1.10 
-

.,J'-Nitro-o-tollfldl/lc 369 6.80 2.80 - - -

.5-lWtro-o-tol/tldillc 401 7.97 3.02 - - -

.,J'-Nltro-jJ-tolmdlllc 390 6.40 2.50 - - -

D ljJlteny lami1li! 327 7.56 3.93 - - -
PyridlJlc 221 8.73 2.97 387.5 5.78 1.12 

PijJcridlllc 264 7.23 2.33 381 4.90 1.09 

~-PicolblC , 209 9.18 4.09 406.5 5.30 1.21 

Chl1l01l1le 250.4 8.93 4.60 506 5.00 1.28 11 

Sj'lvestrcllc - - - 450 2.98 0.90 
, 

Terebl'lle - - - 443 3.78 1.16 

F/trfttrol r 242 7.80 3.10 435 5.04 1.11 . 
TltiojJhene 234 6.80 2.35 360 4.71 1.10 

EjJlcltlorollJ'drlllc 225 7.28 2.98 390 4 68 1.11 

SECOND GROUP. 
\ 

1 273° 
° "Vater 15.48 1.02 373 12.44 0.60 

Mdhylalcool 176 7.22 1.31 338.5 5.09 0.48 

Et/IJ'lalcool 159 7.59 2.20 351.4 4.70 0.61 

Jlorm. ProjJ)'lalcool - - - 369.7 4.84 0.79 

Isobutylalcool -- - 379.8 4.61 0.89 

Fonmc Acuf 279 6.31 1.04 374 5.29 0.65 

Acctic Aczd 289.8 5.40 1.12 391.1 3.72 0.57 

JllfoJlochloroacdlc /lcu( 335.5 5.14 1.45 460 3.77 0.78 

Dlc/zloroacetic rlcu! 283 4.79 2.16 465.5 3.04 0.84 

Eth)'ljormlalt' 192.5 7.56 1.97 327.3 4.69- 0.72 
I 

1111'111)' lam biC - - - 267 I 6.31 I 0.73 

Dim ct h)' I alll til e - - - 280.515.30 I 0.85 
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SECOND GROUP, (continued).7 

bn ~...:; IM ~rl .:" c;l': s:: "".-... ttt': 
:;:; ~ () C'I 0 

.- ~ . N°Ö :::: ... S Oc::!o. äj::l t;:: c::! 0. O::;l~ 
~.:b.O • 

Chemical Compound. ~ ~ 'ü::: g;o Km' 
CQ~ttt 

0 0 .5 Kb' Q)'" Q) 0'- I§ 1l. ij 
Q)._-

;: ~ \ o.·üi;::: 0. Ul'-

lOS r)~~ 
(/)Q)o 

o E~ ..c::CQ 
UlQ) OQJ UlQ),-, OQ) 
.o~ U..c:: .o~ U..c:: < ~ 1< ~ 

0 () 

Ethylamille 189.2 7.75 1.85 293 5.76 0.89 

Inpropy lall/lIIe - - - 430 3.35 0.79 

F orllla1llide 268 10.5 1.76 468 8.1 0.78 

lVi/rome/halle 
~ 

249 6.86 1.64 375 4.98 0.81 
, 

-
THIRD GROUP. 

Glycel yltrzace/ate - - -
0 

533 3.28 1.34 

Glyceryltribufyra/e - - - 559 3.02 1.63 , 
Glyceryltricaprylate 2820 6.33 10.6 -- - -
Glyceryltricaproate 213 6.75 12.2 - - -

I Glyceryltricaprillate 304.1 6.13 11.4 - - -
Glyceryltrîlaurlllate 319.5 6.84 13.5 - - -

Glyceryltrzpallllitate 338.1 7.06 16.7 - - -

Glyceryltris/earate 
, 

344.6 7.09 17.7 - - -

G/yceryltnoleate ca. 256 8.6 29.7 - - -
Dimetll)fltartrate 321 6.71 3.72 553 4.57 1.47 

Lcvlllillic Acid 306 7.06 2.68 426.5 5.90 1.60 

Nltrosomethylamlille 286' 8.00 3.81 401 6.48 2 19 

Bmz)flbmzoate 286 7.93 5.88 581 5.p 1.89 

IriisobufylalllZ1le 249 6.28 4.67 462 3.50 1.40 

\ 

INORGANIC COMPOUNDS *) 
, 
0 

SuljJhllrmollo.t'lde 197 ca.6.3 4.2 
0 

411 3.77 1.23 

Phosphorustrichloride 183 4.55 3.41 349 3.02 1.17 

Phosphorus/ribromide 233 3.16 3.66 443 3.57 2.18 

Arselllctrichloride 260 4.19 2.93 403.51 3 .10 1.36 

Arst!llictribrolllzde 304 3.13 3.22 494 2.30 1.45 
I -

*) Where no special meltingpoint-determinations have been made by.us, 
the best data from literature are used. The Iittle differences of these 
meltingpomtdata are of no 
order of magnitude of' K. 

importance for the determination of the 

-
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INORGANIC COMPOUNDS, (continued). 

1- I~ ~.gl I~ .. '""' (U-g 
C(l./ 

I :.;::~ "~ '0 .- (l./ • u'" '0 -::s u 0. :::: .... E t;::~o. (l./_ t;:: bIJ 10 ::s_ 
I::EE! .- c c K· ÇQ~tU -cM 

Kb: Chemlcal Compound: (l./(l./ u 0.- m (l./ .......... ájo:: 
"""0. ~üi:: ;; ~II o.,ii:::: 
.=!E (f)(l./(l./ (f)(l./O 

/ o (l./ .=::E öE~ .=ÇQ 

2 .... I 0 (l./ 
<n(l./_ O(l./ 
.0 .... U:S 4: _u:s < 

AntlllzoJI)/tnchlol'tde 346.2 3.79 12.46 496 2.94 1.29 

lJzs/Jluthltllltncltlo1'lde 506 3.78 2.35 - - -
BWllltthltlJltnbromide 490 2.96 2.70 

, 
726 2.28 1.40 

Stallllocltlorzde 523 3.04 1.10 I 816 ca.4.9 ca. 1.1 
'I 

I 
Ltthl/llltjlitoruie 1111 28.4 o 06 -
LttlZl/t/Jlcltlo1'lde 887 18.8 0.89 

Lztlzill1Jlsllljate 1122 22.1 2.22 

Lithiul/lwtraat 521 13.5 1.75 ,. 
Sodzltlltjluonde 1253 21 141 0.70 

)OdUtIJ1ChI01Zdl' 1014 14.9 0.81 

Sodl/tlJlbrollude 1034 9.29 0.92 I 

Sodtlf IIltodlde 936 6.51 1.08 , 
Sodzltillsulphate 1157 19.4 2.39 

SOdl/tJlllllolybdate 960 15.6 3.34 

Sodt/tIllUJolframate. 961 10.66 3.20 

SOdlltlllllt'trale 581 12.8 1.86 

)Odllt/Jlllletapltosplialt: 892 18 8 1 46 

Potasswlltjluortde 1129 15.2 0.78 
~ 

Potassl/f1Itcltlortde 1041 13 0 0.93 

Potassllt/Jlbrolllide 1006 8.54 1.01 

PotassiUIll20dide 954 6.49 1.13 

PotassiulIlsltlphate 1340 15.5 2.01 

PolttsStltlllbtcltl'olllate 669 13.0 5.71 I 

PotassUtlltJllolybdate 1192 13.0 2.60 

Potassl1lIJlUJolj,-alllate 1194 10.3 2.81 

Potass lIt/JllI ttl'llll' 612 12.4 2.05 

PotassiulIl/Jletaphosflta/e 1083 20.7 2.25 

Rttbulwlltjluoride 1033 9.24 1.02 

RubldwlJlclllol'zde 999 9.46 1.13 

Rltbtdl/lJJlbrollluie 956 6.86 1.19 
I I Rubidlltllliodide 915 5.83 1.34 I 

I I 
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INORGANIC COMPOUNDS, (continued), 

I M I ~;; M . ~cl 
I 

I: ,. t';!1: I: ,.,-

Ef: (J N ·0 .- <11 • '" '0 ==I..E <II;:l '[f:: ~ 0. O;:l~ ~~§j ::E~ 1.- _ b,(J 

Km 
CO .... til 

Kb: Chemica! Compound: til U-I: (1J~~ 
.- I: I: 

Cl) I.. <11 0·- U 0'-
....., QJ Q..-:: 

]~II ~.- == 
- .Eo. CIl~<II CIl~o 

10E .c::E I 0 E~ .cCO (/)<11 0<11 (/) <11 '-' 0<11 
.o~ U.c .0 .... U:s < ~ < 

0 

RlfbldwlllslIlpltate 1347 10.73 2.04 

Rltbldw1ll1lltrate 579 8.91 2.24 

CaesiulIljluonde 953 6,03 0.96 

Cacsl//lIlclllonde 919 6.60 1.20 

Caesl/tlllbrOIlUdc - 909 5.42 1.27 

CaeSlltllllOdldc 894 4,80 1.39 

Cacsl/flllsulphatc 1292 7.59 2.13 

CaCSlllllllllb ale 687 6.78 1.92 

TI/allomtra/{' 479 4.89 2.69 
I 

means of the so rnuch more extensive expel'imental matel'ial at OUL' 
dlsposal now 1). FOl' the plll'pose of eaEliet· comparison these expel'i­
mental data al'e snbdivided into four gt'Oups' the fit'st gl'oup ineludes 
all sllbstanees, whel'e the mentioned ruIe, aEl far as it concerns the 
boiling-tempet'ature, seems to have indeed an appl'oximative validity ) 
it rontains 121 compounds. The seeond gt'OUp eoncerJIS those ol'ganic 
liquids, where the value of Kb iEl appreciably smaller, anel 16 lil/nids 
a1'e dealt with; while in the third gt'Oup 14 Iiqllids are eollerted, 
fol' which the mean valLle tS much 91'eater than 1,15. Finally in a 
fOlll'th gl'Ollp we have dealt with 48 inorganic compounds and 
metallic salts. 

~ 4. If now we review the l'esults of these ralculations, it 
appears fiJ'st of all onee more, that IlO rom plete "law", but only 
all appl'oximativc 1'U Ie is present herè. In tbe first group the meall 
\ ulue of Kb is 1,12, alld fol' Km it i::, 3,38; thLlS the mean mine 
at _ the meltingpomt is t!tl'ee times that at the botlingpoint. In 
12 Ol' 17 0/0 of the eases ronsidel'ed, dealing wJth 121 sllbstances 
fot' tile boilingpoints, anel 118 fol' the meltingpoints, thel'e t1.l·e rat hel' 
appl'eriable devmtions ft'om tbis mean vallle stated: at the boiling-

1) The number for a2 lherein is ca!culutcd fl'om: 2
d
X at the mclting .. Ol' boi!· 

[I 

ll1~poil1l 
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point the gl'eatest diffel'ences can reach 160/°' at the meltingpoints 
]11 some cases even 58 010 of this mean value. In everr case tlle . . -
mIe holds at the boilingpoint evidently much bettel' than at tbe 
meltingpomt, - which could be expected betol'ehand. In gl'onp II -
we fincl: 1/Jate?', the alcools. the acids, and a numbel' of aliphatic 
mnine8, - all substances fol' which association is also vel'y pl'obable 
as conclnded ti'om other phenomena. In group III we find i,a. the 
neutral glyc8?'icles of the fatty acids; jt is vèl'y difficuIt tn gi ve a 
Rufficient expIanati9n fo!' the vel')' high vaIues Kb in these eaf'les, -
but it seems that thc extremely great moleculal' weights, of Ihese 
compounds play a rertain role iJl the results of the calrulations, 
Abnol'mally small howevel', and without any l'egulal'Ïty, al'e -the 
val nes fol' ](m in the case of the molteu inol'ganic salts; in this 
respect it is worth attentioll, that in the series of the alcah-halo­
genides, Km seems ·'to increaf'le in general "vith incl'easing atomie 
weight of the halog'3n. These morganic balts al'e thus evidently to 
be grouperl apart, and they are cel'tainly dedating further from the 
organic liqnids, tban e.g. slIch ib the case with tlle halogellides of 
Pand As. 

I Lt I Na I K I Rb I~ 
F 0.66 0.70 I 0.78 1.02 0.96 

I , ------------. 
0.81 I 0.93 al o 89 1.13 1.20 

-- --1--
Br -' 0.92 11.01 1.19 1.27 

------------
I -- 1.08 1.13 1.34 1.39 

Genemlly speaking. we cau thus say that In by far the gl'eatest 
numbel' of organic rompounds, the empirical rules of WAJ,nmN are 
confi?'med by experiment, and that We mean value at the meltingpojnt 
IS vel'y closely tlll'ee times that at the boilingpoint. Howe\'er it ma.r 
ftppear doubtf'ul, jf it is l'Ight to èönclude abollt the deg7'ee of asso­
ciation of these hqllids, from the deviations, which are Ob'lel'Ved 
with respert jo the adoptefi mean val nes. 

Lab01'rtto?'y jOl' htO?'!Janic and 
Pltysical CI/(Jmistl'y of tlw Univel'si(lJ. 

G1'nn1?7ge17 , Holland, .Jlllle 1916. 


