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Resorcine-Dlmethylether, 
à[.t 

Temperature-interval: - In Erg: 
àt 

between -220 and 0° 
00 ,,210° 

Pyridine. 

between -790 and -:wo 
-20° 

" +25° 
25° " 

92° 

Chinoline. 

between -21 ° and +45°,2 
45° 115° 

115° 230° 

2,83 
2,25 

l,i9 
2,04 
1,60 

1,92 
2,10 
2,33 

405 

Hydrochinon-Dimethylether, 

àfl 
Temperature-interval: - in Erg: 

àt 
between 66° and 106° 2,11 

106° " 166° 2,46 
166° " 206° 2,88 

Up to 166°, this pot-curve coincides 
practically with that of guajacol and of 
resorcine-dimethyletht'r. 

",-Picoline. 

between -70° and - 20°,7 2,83 
-20°,7 

" +126° 2,02 

§ 5. Also fol' these snbstallces one can state, that a decom­
position of the compound canses an E'xtnlOrdinal'ily l'apid decrease 

of the values fol' X or (1, with illcl'easing temperature : ~~ becomes 

much larger in sncb cases with l'ising temperature. Furthel'mOl'e it 
eau be seen from the cases of 8((101, dietltylben;ylmrtlo17ate, 1'e801'cine­
l1wnomethylethe/', etc., that al1 extraol'dinarily great viscosity of the 
liql1ld can appl"eciably dimilllsh' I he aceul'ary of the measnrements; 
however the case of dimethyltal'tl'ate on the contrary pl'OVCS, thM 
sometimes l'eliable l'esnlts can be obtained, even wILh vel'y l11gh 
vnllles of the intern al friction. 

Groningen, J llne 1914. Labomt01'y nto/'ganic C'hendstl'y 
of the Univel'sity, 

Chemistry. - c. The TemZJem.tu1'e-coeificients of t!te Jree SU1:facea 

ener!}!1 of Liqzdds, ((t Tempemt'llJ'es f1'0111 -80° to 1650° c.: 
V. jJleas'llJ'ements of Iwmologo'lls Al'omatic Hydrocarbon.<; and 
some of theil' Halopel1(l!)l'ivatives", By Prof. Dr. F. M. JAEGER, 

(Communicated by -Prof. P. VAN RO~1Bl"RGH.) 

§ 1. In order to answer [l,lso the question of an e\,en(ual depend­
enee between the chemical constitution of liqnids alld the vallles 
ol' theil' fl'ee sul'face-enel'gy anà of' its tempel'atuJ'e-coefficient, in 

27 
Proceedings Royal Acad. Amsterdam. Vol. XVII. 



- 3 -

40ê 

this communÎcation the l'esults of the meaSUl'ements al'e reeorded, 
made with a series of homo10gous hydrocal'bons and some of t!leir 
halogen-derivatives. With respect to the methods of purification, th~ 

determination of the speeific gravities, and the signifieance of the 
diagrarns, we can refel' to the previous communications. 

This series iI1cludes the following tel'l~: 

Benzene; Toluene; para-Xylene; klesitylene; Pseudocumene ; l1ri­
phenylmethane; Cldol'obenzene; B/'omobenzene; meta-Dichlol'obenzene; 
lJfl1'a-Pluo1'ob1'Omobenzene; meta-Fluorotoluene; and para-CItlO1'otoluene: 

For the pUl'pose of cOllJparisoJl with benzene, also C:lJclohe;cane 
waF; taken into account here; the data relating 10 beJlzene - were 
already pnblished in a fOl'mer paper 1), bnt are repeated here onee 
mOl'e for comparison with tlle olhel' h,vdl'ocarbons. The obtained­
l'esllIts are put together in tables, in tlle ordinary wuy. 

~ 2 . . lll'omatw Bydroc!l1'bons anc! same Halogende1'ivatives. 

I. 

, 

Cyclohexane: 06 Hl 2' 

<IJ 
Maximum Pressure H !: Surface- Molecular -gcj 

tension I-
Specific Surface-... 

<IJ 0 

in mmo mer- in Erg. pro energy IJ in Q,s:;: gravity d4.) E·- cury of in Dynes cm2• Erg. pro cm2• <IJ 
E- 00 C. 

9) 0.830 1106.8 28.3 0.788 636.7 
19 0.785 1046.5 26.7 0.778 605.9 
24.6 0.755 1007.6 25.7 0.773 585.7 
40 0.682 909.2 23.1 0.768 529.2 
58 I 0.601 801.2 20.3 0.744 474.6 
70 

I 
0.548 730.6 18.4 0.732 434.9 

80 0.504 671.6 16.9 0.723 402.7 

-
Molecular weight: 84.1. Radius of the Capillary tube: 0.05240 cm. 

Depth: 0.1 mmo 

The Iiquid boils constantly at 80.°7 c.; at this temperature the value 
of 1. is: 167 Erg. pro cm2• It so!idifies at 10 c.; the crystals meIt at 
+8) C. The specific gravity at 25' C. is. 0.7733; at 350 c.: 0.7645; 
at 50" c.: 0.7515. At t'J c.: d4 ) = 0.7958-0.000913 t + 0.00000053 (2. 

1) F. 1\1. JAEGER and M. J. SlIIIT; li'. M. JAEGER and J. KAHN j F. M. JAEGER, 

these PIOC., Cr.mm. I, II, IV'. (1014,. 
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11. 

Benzene: C6H6• 

QJ 
Maximum Pressure 1I .... Surface- Molecular -E. Specific t'dU tension x Surface-liio 

0..: in mmo mer- in Erg. pro gravity d40 
eriergy p. in 

E·- cury of in Dynes cm2• Erg. pro cm2• 
~ o· c. , 

0 
( 

I 
1 

5.4 1.077 1436.7 30.9 0.895 607.7 
9.5 1.055 1406.5 30.2 0.889 596.6 

25.1 0.969 1291.9 27 7 0.873 553.8 
35 0.920 1226.5 26.3 0.862 530.3 
55 0.836 1114 6 23.8 0.841 487.8 
74.6 I 0.757 1009.2 

I 
21.6 0.817 I 451.4 

Molecular weight: 78.05. Radius of the CapiIIary tube: 0.04385 cm. 
Depth: 0.1 mmo 

The compound was al ready formerly described 1), and is here only 
mentioned for purpose of comparison. The boilingpoint is 80.'5 C.; 
at this temperature x is: 20.7 Erg. pro cm2• 

1) JAEGER, These Proceedings, Comm. I. (1914). 

IlI. 

Toluene: GHa• C6BS' 

QJ 
Maximum Pressure 1I \.. Surface- Molecular :: . Specific ~U tension x Surface-@o 

0..: in mmo mer- in Erg. pro I gravity d40 
energy p. in 

E·- cury of in Dynes cm2• Erg. pro cm2• QJ 
f-< 0" C. 

0 I 
1846.5 43.1 

I 
-71 1.385 0.956 918.1 
-21 1.090 1453.2 34.3 0.905 747.6 

0 1.006 1340.8 31.6 0.884 699.5 
26 0.906 1207.6 28.4 0.860 640.3 
46 0.831 1107.6 26.0 0.841 595.0 
66.6 0.756 1007.7 23.6 0.823 547.9 
86.5 0.693 924.4 21.6 0.803 509.7 

106 0.637 849.5 19.8 0.783, 475.2 
I 

Molecular weight: 92.06. Radius of the Capillary tube: 0.04803 cm. 
Depth: 0.1 mn;. 

The commercial toluene appeared always to manifest a turbidity 
of the liquid at - 22~ and -790 c.; asolid substance in Iittle quan-
ti ties separated at the waIls of the tube. The here used toluene there-
fore was especially prepared by distillation of sodium phenylacetate; 
it was dried by means of phosphorpentoxide, and boils at 109.04 C. 
Down to -200 C. it remains perfedly cJear; at - 790 C. it shows, as 
e.g other hydrocarbons (pseudocumene) do, a slight turbidity. At the 
bOllingpoint x is 19.5 Erg. pro cm2• 

27* 
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TV. 

f:! I Maximum Pressure IJ I Surface-
~u t . Specific 

Molecular 
Surface· ,y -----..,-------, enslOn 1._ 

1i::J
0 

0. C in mmo mer· I in Erg. pro 
~.- cury of in Dynes cm2. 

1--0 0° C. 

gravity d40 energy I' in 
Erg. pro cm2. 

o 
25 7 
45.9 
66 
86.5 

106 
126 

0.928 
0.853 
0.774 
0.709 
0.648 
0.597 

1236.7 
1137.2 
1031.9 
945.2 
863.9 
794.6 

29.1 
26.7 
24.2 
22 1 
20.1 
18.5 

0.857 
0.839 
0.821 
0.802 
0.784 
0.766 

723 3 
672.6 
618.5 
573.7 
529.8 -
495.2 

Molecular weight: 10608. Radius of the Capillary tube: 0.04803 cm. 
Depth: 0.1 mmo 

The substance boils at 136.c2 C. and melts at 15° C. Atthe boiling­
point / is about 181 Erg. pro cm2. At 20° the denslty is d40 = 0.8611. 

V. 

Mesitylene ~ (GH,h . G6Y a• (1-3-5.). 

I 
Surface­

tension I. 

in Erg. pro 
cm2• 

I Molecular 
Specific I Surface-

gravity d 0l energy IJ. in 
4 Erg. pro cm2. 

° -20.8 1.141 1521.1 32.6 0.897 853.2 
0 1.061 1415.4 30.3 0.880 803.2 

25.5 .0.972 1296.0 27.7 0.859 746.2 
45.2 0.907 1208.7 25.8 0.843 703.8 
74.7 0.807 1075.4 22.9 0.818 637.3 
91.3 o 755 1006.4 21.4 0.804 602.5 

110 0.700 933.0 19.8 0.78~ 565.0 
134.5 0.631 841.0 17.8 0.768 516.7 
150.5 0.585 781 2 16.5 0.754 484.8 
160.5

1 

0.562 749.3 15.8 0.741 4697 

, 

Molecular weight: 120.1. 
-'~ 

Radius of the Capillary tube: 0.04352 cm. 
Depth: 0 I mmo 

Tl1e compound boils at 162.°8 C. constantly. At -460 C it soli· 
difies to an aggregate of long, silky needIes. 

-

----------------------------------------------~ 
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VI 

Pseudocumene: (CIIs)J' C6H3 (t-2-4-). 

IV 

1 

Maximum Pressure H 
I 

I ... Surface- Molecular ::: . 
Specific "àjU tension r. Surface-to 

0.= in mmo mer- in Erg. pro gravlty d4 
energy {J in 

C·- cury of in Dynes cm2• Erg. pro cm2• QJ OOC. E-o 

0 I 1 -21 1.084 1444.9 34.1 0.9\0 883.9 
0 1.031 1374.1 32 4 0.893 850.5 

26 0.953 1270.1 29 9 o 811 798.0 
46 0.890 1186.4 27.9 o 855 753.9 
66 5 0.828 1103.5 25.9 0.839 708.8 
86.5 0.76& 1024.4 24.0 0.823 665.2 

105 0.725 966.1 22.6 0.807 634.7 
125 o 656 874 5 20.4 0.792 580.1 
145 9 0.600 799.5 18.6 0.776 536.2 
166 . 0.525 699.6 

I 
16.2 0.760 

1 

473.5 

Molecular weight: 120.1. Radius of the Capillary tube: 0.04803 cm. 
Depth: 0.1 mmo 

The substance boBs at 168.°5 C. constantly. lt solidifies at _19 0 c.; 
the meltingpoint is about -60° C. At the boilingpoint the value of 
I. is 15.8 Erg. pro cm2• _ 

Molecular Surface· 
enel'gy in Erg pro c m2• 

960 

Fig. 1. 
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VII. 

Triphenylmethane: GI:I (COH5)3' 

Cl) 

Maximum Pressure [[ 
r 

1-0 Surface- Molecular :::s 
"'Eu tension ï.~ 

Specific Surface-
Q)O 

in mmo mer- in Erg. pro energy fI in o..t= 
r gravity d40 E.- cury of in Dynes cm2• Erg. pro cm2• Cl) 

t-o 0; C. 

0 
I I 

138.4 t 1.074 1432.4 33.7 0.984 1330.5 
156 

, 
1.044 1391.9 32.8 0.971 1302.6 

171 0.999 1332.5 31.3 0.959 1257.1 
194 0.909 1211. 9 28.4 0.942 1154.4 
212 0.833 1110.5 26.0 0.928 1067.4 -

Molecular weight: 244.11. Radium of the Capillary tube:: 0.04803 cm. 
Depth: 0.1 mmo 

The meltingpoint of the compound is '92') c.; it is hardly possible 
to keep it in undercooled condition. Above 1650 C. a slow decom-
position begins ; finally the Iiquid is coloured brown. The specific 
gravity d40 is at 950 c.: 1,017; at 100': 1,013; at 1250 C.: 0,994: at 
1500 c.: 0,975; it was determined by means of the hydrostatic balance. 
At t~ d40 = 1,013 - 0,00076 (t - 100). 

VIII. 

Chlorobenzene: G6 Hs Cl. 

Cl) 

Maximum Pressure H 1-0 Surface- Molecular :::s • Specific ~u tension ï. Surface-
1ü0 , 

in Erg. pro energy IL in I 0.. t= in mmo mer- I gravity d40 E·- cury of in Dynes cm2• Erg. pro cm2• Q) 

E-- 0' C. 

0 I -16 1.252 1668.8 38.0 1.144 809.6 
0 1.184 1578.3 35.9 1.128 772.1 

** 25 1.143 1524.5 32.9 1.101 719.1 
** 35 1.099 1465.5 31.6 1.090 695.3 

50 0.980 1306.6 ~9.6 1.073 658.1 
70.5 0.893 1190.2 26.9 1.051 606.4 
90 0.805 1079.0 24.2 1.029 553.3 

* 102 0.807 1075.4 22.7 1.016 523.4 
*114.5 0.751 1001.8 21.1 1.003 490.7 
*122 0.717 955.9 20.1 0.995 470.0 

Molecular weight: 112.5J. Radius of the Capillary tube: 0.04638 cm.; 
, with the observations, indicated by *, R 

was 0.04352 cm. i with th ase : "'., it was: 
0.04408 cm. 
Depth: 0.1 mmo 

The compound boiIs 
completely crystallized. 

at 131:) C. constantly; at - 34.c5 C. it is 
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IX. 

Bromobenzene: GeHs Br. , 

(IJ 

Maximum Pressure H Molecular \., Surface-::: . 
~u tension ï. 

Sp eci fic Surface-
(IJ ° in mmo in Erg energy I' 
o..s:: gravity d40 E·- mercury of in Dynes pro cm2• 

I 
in Erg 

~ 0" C. pro cm2• 

0 
-17.5 1.394 1858.6 42.2 I 1.546 918.4 

2.1 1.309 1746.4 39.6 1.519 872.0 
*25 1.267 1698.5 36.5 1.488 814.9 
*35.6 1.229 1638.5 35.2 1.474 790.8 
*49.8 1.172 1562.5 33.5 1.456 758.8 

71.5 1 032 1375.6 31.0 1.425 712.3 
90.5 0.953 1270.5 28.5 1.399 663.0 

** 125.5 0.875 1167.3 24.5 1.351 583.3 
** 153 

I 
0.758 1011.0 

1 

21.1 1.313 512.0 

Molecular weight: 156.96. Radius of the Capillary tube: 004638 cm.; in 
the observations, indicated by * R was: 
0.04408; in those by •• , it was: 0.04352 cm. 

Deçth: 0.1 mmo 

The compound boils constantly at 154° C. 

X. 

meta-Dichlorobenzene: G6H4 Gl2 (1-3-). 

ai 
Maximum Pressure H I Molecular \., Surface-::: . 

Specific Surface-'t;3u tension ï. 
~o 

in mmo in Erg energy I' 
o..~ gravity d40 E·- mercury of in Dynes I pro cm2• 

in Erg 
ai 

f-< OOC. pro cm2• 

0 
-22 1.433 1910.3 41.6 1.332 956.8 

0 1.328 1770.6 38.5 1.309 895.9 
25 1.230 1640.0 35.6 1282 840.0 
44.9 1.156 1540.9 33.4 1.260 797.9 
71 1.061 1414.7 30.6 1.230 7"2.2 
90.7 0.993 13246 28.6 1.213 700.2 

116.4 0.912 1216.5 26.2 1.185 651.5 
136 0.858 1144.4 24.6 1.164 619.0 

*160 0.737 982.7 I 22.8 1.138 
I 

582.4 
, 

Molecular weight: 146.93. Radius of the Capillary tube: 0.04439 cm.; 
in the observation, indicated with ., the 
radius was: 0.04803 cm. 

Depth: 0.1 mmo 

The boilingpoint is at 172.'5 C. constant; the liquid can be under-
cooled to a high degree, but once solidified, it melts at _190 C. At 
the boilingpoint ï. is: 22.2 Erg pro cm2• The specific gravity at 25° C. 
is: 1.2R24; at 50?C.: 1.2543; at 75"C.: J.2253;att~C.: 1.3096-0.00107t 
-0.00000072 ~. 
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Molecular Surface­
energy in Erg per c.m2• 

1tJ20 

990 

8/;1J 

<f10 

780 

750 

720 

690 

660 

830 

600 

570 

5/;0 

510 

412 

para-Fluorobromobenzene: C6H4 • F. B1' (1-4-). 
-

Q) 
Maximum Pressure H .... Surface-:l . Specific "'eaU tension I. 

~o 
in mmo mer- in Erg. pro I gravity d40 Coc e'- cury of in Dynes cm2• <IJ 

0° C. E-< 

° -21 1.281 1707.8 39.8 1.654 
0 1.198 1597.2 31.2 1626 

25.5 1.106 1414.1 34.3 1.590 
45.3 1.031 1374.1 31.9 1561 
70 0.~53 1210.1 294 1.522 
84.7 0.906 1207.6 21.9 1.504 

111 0.810 10799 24.8 1460 
138 0.134 918.6 22.4 1.436 

Molecular 
Surface-

energy p. in 
Erg. pro cm2• 

890.2 
841.5 
181.6 
741.6 
6951 
663.8 
602.8 
550.5 

Molecular weight: 174.95. RadIUs of the Capillary tube: 0.04803 cm. 
Depth 0.1 mmo 

The boilingpoint is constant at 150' C.i the value of I. there is: 
21.2 Erg. pro cm2• The specific gravity at 25° C. is: d40 = 1.5908; 

at 50 C.: 1.5538; at 75° C.: 1.5147. At t a lt is: d40 = 1.6251-0.00135 

t-0.00OOOI68 t 2• 
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° -71 
-20.5 

o 
25.4 
45.3 
70.2 
84.9 

413 

XII. 

meta-Fluorotoluene: CH •. C6H4 • F . 
(1) (3) 

1 Maximum Pressure H I Surface­-----1 tension ï 
in mmo mer- in Erg. pro 

cury of in Dynes I cm2• 
0° C. 

1.337 
1.090 
1.006 
0.906 
0.839 
0.760 
0.721 

1782.5 
1453.3 
1340.9 
1207.9 
1118.5 
1021.2 
961.9 

421 
34.2 
315 
28.3 
26.2 
23.8 
22.4 

I SpecIfic Molecular 

I 
Surface-

gravity d ° energy p in 
I 4 \Erg. pro cm 2• 

1.097 
1.041 
1.021 
0.994 
0.973 
0.947 
0.932 

909.0 
7647 
7135 
6526 
6128 
566.8 
539.2 

Molecular weight: 110.06. Radius of the Capillary tube: 0.04803 cm. 
Depth' 0.1 mmo 

The boilingpoint of the substance is 114°.5 c.; / is there: 20.2 
Erg. pro cm 2• The densJty at 25° C. is: d4D = 0.9942; at 50) C. 

0.9680; at 75° c.: 0.9420. At t) it_ is calculated from: d4o= 1.0206-

-0.00106 t+ 0.00000016 t2• 

XIII. 

para-ChJorotoluene: VII3 • C6H4 Cl 
(1) (4) 

<1J Maximum Pressure H 
I 

... Surface- Molecular ::l • Specific ~U tensIOn /. Surface-
~o I .cavity d.o o..c in mmo mer- in Erg. pro energy pin 
a·-

I 
cury of in Dynes 

I 
em2• Erg pro em2• <1J 0° C. E-< 

, 
° -

25 1.137 1515.8 32.9 1.065 795.0 
44.7 1.059 1410:2 306 1.045 748.8 
71 0.959 1279.6 27.7 1.018 689.8 
90.2 0.895 1193.2 25.8 0.999 650.6 

116.1 0.813 1083.9 23.4 0.973 600.6 
135.7 0.760 10138 218 0.953 567.3 

°160 0.653 870.3 20.2 0.928 535.1 

Molecular weight: 126.51. Radius of the Caplllary tube: 0.04439 cm.; 
in the observation, indicated by ~, it was: 
004803 e.m. 
Depth: 0.1 mmo 

The substance boils eonstantly at 162.(5 c., It solidlfies at -22" c., 
and melts at + 7 °5 C. At the boilingpoint I is 20.1 Erg. pro em2• 

I 
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Moleculal' Surface·energy 
in Erg pro cm2• 

ItJ20 

990 

{lóQ 

93Q 

900 

6'10 

6'10 

6'/0 

'lSo 

/'5Q 

i20 

ufJO 

óó"O 

63Q 

600 

57Q 

(ilO 

480 

414 

~30~~~~~~~~~ __ ~ __ ~ ____ ~~ 
-so·-60"..~O·-2tJ· (r 20· 40· 60· 6'0· ;'00· '20· /10·'óo·,6'()O Temperature 

Fig. 3. 

§ 3. Vahtes 01 t!te Tempel'alitl'e-coefficients oj t!te 1Il0lectdm' Sul'­
face-enel'pie (J. (lf t!te liqaids !tel'e studied. 

Cyclohexane. . a 
fL . E Temperature·interval: at m rg: 

between 9~ and 80° 3,32 
This value is remarkably great; the 

curve is almost a straight line however. 

Toluene. 

between -71" and -21° 3,40 
-21 

" 
66,6 2,27 

67 
" 

86,5 1,90 
86,5 

" 
109 1,76 

Benzene. 

Temperature-interval: 

between 5°,4 and 25°,1 
25 ,,55 
55 ,,74,6 

para.Xylene. 

between 25°,5 and 45° 
45 

" 
86 

86 106 
106 126 

a(J. • at mErg: 

2,73 
2,20 
1,85 

2,53 
2,43 
2,21 
1,71 
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Mesitylene. Pseudocumene. 

Temperature-interval: 
afJ-at in Erg: 

af.t . 
Temperature-interval: at mErg: 

between -20°,8 and 0° 2,40 
o ,,75 2,20 

75 " 110 2,06 
110 11 150 1,97 

Triphenylmethane. 

between 138°,4 and 1560 1.59 
156 ,,171 3.03 
171 ,,194 4.46 
194 ,,212 4.83 

Bromobenzene. 

between -17,°5 and +125, °5 2,38 
12M 153 2,53 

para-Fluorobromobenzene. 

between -21 ° and 0° 2A1 
o ,,45 2,09 

45 ,,117 1.97 
117 11 150 2A9 

para-Chlorotoluene. 

between 250 and 45° 2,33 
45 " 71 2,23 
71 ,,116 1,97 

116 ,,160 lA9 

between -21 ° and 0° 
o " 26 

26 ,,146 
146 ,,166 

Chlorobenzene. 
between -160 and +250 

25 " 50 
50 122 

1,60 
2,00 
2,18 

·3,0 

2,20 
2A2 
2,60 

meta-Dichlorobenzene. 
between -220 and 0° 

0 
" 

25 
25 

" 
'91 

91 
" 

117 
117 

" 
136 

136 
" 

160 

meta-Fluorotoluene. 

between -71° and -20°,5 
-20,5" 0 

o " 25,4 
25,4" 45,3 
45,3" 84,9 

2,79 
2,23 
2,11 
1,88 
1,64 
1,51 

2,85 
2,49 
2,38 
1,99 
1,85 

Especially the last mentioned foUt' cases prove once more very 
att ' 

strikingly the fact, th at at cannot be considel'ed as a constant, but 

th at it is itself a fnnction of temperatl1l'e: in most cases in sllch a 
way, t!Jat it will c1ecrease with increasing' temperatUl'e. With clzloro­
and li1'VlIlObenzene however evidently jllSt the l'evcrse happens. In the 
same way benzene, tohtene, lJ-'vylene alld mesitylene belong 10 the th'st 
group oi' subsL.ll1ces, wllile the isomerie pseudocwnene manifests on 

,a[, . . . . . 
the contrary an increase oi at wlth l'lSlllg tempel'atl1l'e. The devJa-

tions of the linear decline are so gl'cat aud in most cases so system­
atical, that they cau by no IneanS be a,ecollllted fOl' by expel'imental 

errol'S; (he val'ia.bility of ~: with the tem pel'.1tul'e mllst thel'efol'e 

be considered as au essential facto 
Groningen, June 1914. Labomtol'y of JnoJ'ganic CltemistJ'y 

of the Univel'sity, 
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Chemistry. -" The Tempemtul'e-coëf.ficients of t'te fl'ee SU/face­
enel'gy of Liquicls, at Tempel'atltl'eS ft'om - 80° to 1650° C: 
VI. Gene1'aL Remal'ks". By Prof. Dr. F. M. JAEGJim. (Commu­
nicated by Prof P. ROMBURGH). 

~ 1. If we wish to use the l'eslllts up to now obtained in the 
study of these more than seventy organic and about ten inorganic 
liquids, to draw some more general conclusions, the following remarks 
in tbis respect ma,y find a place here. 

In the fil'st place it iE:. pl'oved once more, that the free sU/face­
ene1'gy of liquids, - also in the pecul1al' case of the el~ctl'olytically 
conductin.c;, molten salts studted at vel'y high temperatul'es, - always 
decl'eases with incI'easin,9 temperatw'e. This fact, an exreption to 
which also withm the tempel'ature-interval hithel'to investigated 
has never been stated, mllst be esteemed in every respect quite in 
concOl'dance with the views about the origin of snch sllloface­
tensions. lt is immediately connected with t11e othel' fact, tbat 
a decl'ease of rhe moleculal' sUl'face-Iayer must be accompanied 
by a heat-evolntion, an inaease of that layer however with a heat­
abs01'ption, if the tempet'ature IS to remain constant. Fm'thermore 
this gradual diminution of X with increasing temperatUl'e is in fuIl 
agreement with the continuaI leyelling of the differences in proper ties 
between the liquid ph ase .and its coexistent vapour, when the 
tempel'atul'e is gradually rising: at the critica 1 temperature the value 
of X must have become zero 1). 

Of more importance for our purposes however are the following 
results : 

1. A linea/' dependence of X aud t appears in general not to exist. 
The obsel'vations prove the possibility 
of all the th ree imaginable principal spe­
cies of x-t-curves: the type 1, with a 
concave shape towards the temperature- -
axis j the type 3 with a shape convex to 
that axis, and the 1'lJctilinem' type 2. 
Besides there are fOUlld some rq.re cases 
of combinations of these three principal 
types. Charactel'istic for type N°. 1 is, 

h d"l., '11' . h .. t at - Wl mC1'ease wIt l'lsmg tempe-
dt 

o '----------,t rature, while it clecl"eases nnder those 
CirCllTIlstances on the curves of type 3; 

1) The critical temperatures of the studied liquids, are as far as known, in the 
diagrams indicated bet ween ()/ behind the names of the ddTerent sub::.tances. 


