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Chemistry. - "lnvestigations on t!te Tempemture-Ccëfficients oj 
the Pree Jloleculm' SU11((,ce-Ene1:qy of Liquicls f1'01n -800 C. 
to 1650° C." XIV. Jlfeaslwements of a Series ~f A?'omatic 
anél Hete1'()Cyclic Substances. By Prof. Dr. F. lVI. JAEGER anc! 

Dr. JUL. KARN. 

CCommunicated in the meeting of September 25, 1915). 

~ 1. In the present paper the 'resalls are published, oblained witb 
the measurements of the surface-enel'gy of the following 28 compounds; 
these measurements may be considel'ed as a supplement of the 
formel'ly published researches with aromatic and cyclic del'ivalives: 

1-2-4-Cl~lol'odinitl'obenzene; Tja? a-Dibl'olnobenzene; lodobenzene; O1'tlW

Bl'omotoluene; Phenol; 1-2-J.-Dinit1'ophenol; 2-4-6-T1'icldoropltenol; 
para-Nit1'O pltenetol; 2-1VitI'O-1'13801'cine; Vemt1'ol; ,J-5-Dinitl'v-V13J'tlt1'ol ; 
Ethyl-Cmmarnylate; AnisrrldeltydlJ; Benzophenone; 3-4-3' -4' -Tetra-cldol'o
benzop!tenone,. 2-4-2' -'4.' -'l'etradtlvJ'ubenzoplwnonebichlul'icle; .Llfonome
thylaniline; Nitl'o50metlt.lllaniline; Diisobutylaniline; Dipltenylamine; 
Dibenzylamine; Azoxybenzene; a-DihydJ'ocampiwlenic Acid; Ethyl-i!
Diltycb'o-ramplwlenate; cc-Pu/jurol; T!tiophene; anel Pipel'idine. 

The specific gravities were determined in the way previollsly 
described, eithel' by means of a elilatometer, Ol' by (he aid of t11e 
pycnorneter, or finally in some cases bJ a hydrostatical method. 
Of sorne substances only such small quantities wel'e avaJlable, that 
it appeared impossible to determine these specific weights witll 
5ufficient exaetitllde; Ol' there were other cames, wbich prohibllcd 
these detel'minations in sorne rases. It is more especially the vel'y 
rapid evapol'ation of many of the higher melting substances, whirb 
canses the formation of a crystalline layer round the fine plal,inum 
sllspension-wire of the immel'sion-conus, and which of COllt'Se must 
appeal' a serions obstacle fOl' the exact detel'minations of the 
denslty required. 

40" 
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~ 2. 
I. 

1-2-4-Chlorodinitrobenzene: 06H3Cl(l)!N02h(2,4)' 

Cl) Maximum Pressure H 
Molecular ... 

Surface-:::s • 
'Oiju 

tension 1. in Specific SlIrface-
liJ ° in mmo mer- gravity d40 energy /J in o.~ Erg pro cm2• 5 .- curyof in Dynes Ergprocm2 

~ 
I 

00 c. 

° 2021.3 60.4 1.517 45.5 1.515 1189.5 
76.2 1.428 1954.8 43.9 1.497 ~ 1156.8 
95 1.416 1884.4 42.2 1.477 1122.1 

114 1.343 1791.0 40.4 1.455 1085.0 
136 1.278 1703.8 38.3 1.432 1039.5 
155.1 1.219 1623.9 36.4 1.412 " 997.3 
175.5 1.158 1544.0 34.5 1.391 954.7 
HIO 1.101 1467.8 32.9 1.378 915.2 
204.2 1.057 1408.0 31.5 1.365 882.8 

-
Molecular weight: 202.50. Radius of the Capillary tube: 0.04595 cm. 

Depth: 0.1 mmo 
The substance melts at 51 ° C. 
The specific gravity at 75° C. was: 1.4982; at 100:> c.: 1.4706; at 125 c.: 

1.4439. At t C. . d40= 1.5267-0.001158 (t-50') + 0.0000007 (t-50°)2. 
The temperature coefficient of /' is fairly constant; its mean value is 2.23 Erg. 

pro degree. -

II. 

para-Dibromobenzene: 1-4-C6H4Br2' 

Cl) Maximum Pressure H I I Molecular ... 
:::s • Surface-1ijU 

tellsion 1. in Specific Surface-
liJ ° in mmo mer- gravity d40 energy i' in o.~ Erg pro cm2_ E .- cury of in Dynes Erg pro cm2• Q) 

I 
00 c. 

I 
E-

° I 
94.8 1.069 I 1424.9 32.0 1.840 813.4 

115 1.008 I 1345.6 30.3 1.807 779 5 
130.1 0.967 1289.2 28.8 , 1.782 747.8 
144.5 0.923 1229.4 27.4 1.756 718.5 
168.5 0.850 1133.0 25.2 1. 715 671.3 
180 0.810 1078.8 23.8 1.694 639.2 
194.5 0.757 1009 2 22.3 1.668 605.1 
209 0.701 926.6 20.4 1.643 559.2 

Molecular weight: 235.19. Radius of the Capillary tube: 0.04660 cm. 
Depth: 0.1 mmo 

Under atmospheric pressure the boiling point is 216) C. The substance 
melts at 89° C. It sublimes already notoriously at rather low temperatllre (130°). 

The density at 100° C. was: 1.8322; at 120° c.: 1.80COj at 1400 c.: 1.7683. 
At fO C. it is calculated from: d40 =1.8649-0.00164'i5 (t-800) -0.000000625 
(t-800)2. 

The somewhat oscillating temperature-coefficient of /t has below 195°Ç. a mean 
value ot about : 2.15 Erg pro degree. 



- 4 -

III 

Iodobenzene: C6H5J. 

<1! Maximum Pressure H \-0 Molecular ;j Surface-1ilU Specific Surface-
li:i ° tension I. in 
0.= in mmo mer- -

E'g pm cm '0 I gravity d40 energy p in 
E .- cury of in Dynes Erg pro em2• 
~ 0° C. 

° - 21 1.375 1833.1 41.0 1.892 928.7 
0 1.314 1751.6 39.1 1.861 895.5 

25.4 1.233 1644.5 37.1 1.823 861.4 
40.4 1.188 1584.5 35.7 1.801 835.7 
54.1 1.144 1524.6 34.4 1.781 811.3 
76.1 1.076 1434.7 32.3 1.747 771.6 
95.1 1.015 1353.3 30.4 1. 716 734.9 

117.2 0.944 1260.5 28.2 1.683 690.6 
135.1 0.857 1143.4 25.5 1.659 630.5 
150.5 0.803 1070.6 23.9 1.637 596.2 
176 0.704 938.6 20.7 1.598 524.7 -

Molecular weight: 203.96. Radius of the CapifIary tube: 0.04670em. 
Depth: 0.1 mmo 

Under a pressure of 13 mmo the liquid boils constantly at 79° C. under 
760 mmo at 188°.5 c.; on heating it becomes slightly coloured. In solid 
carbondioxide and alcohol it solidifies mto a hard erystalline mass, whieh 
melts at -26:> c.; according to TIMMERMANS at -31°.3 C. The specific -
gravity at 25° C. was: 1.8230; at 50° c.: 1.7852; at 100° C : 1.7090. At fO it 
ean be calcu!ated from: d40 = 18606 -0.0015 t -0.00000016 t2• 

The temperature-eoefficient of IJ increases regularly with rising temperature: 
between -21 ° C. and 76° C. its mean valueis:1.65;between 76° C. and 150°C :246; 
and above 150° C.: 2.80 Erg. The p-f-curvethereforeisconcave towardsthet-axis. 

IV 

ortho-Bromotoluene: CH3(1) C6H4Br(2). 

<1! Maximum Pressure H 
\.0 Molecular :::l • Surfaee-~u 

in mmo mer-I 
tension 1. in Specific Surface-

lil 0 gravity d40 energy fJ in 0.= Erg pro cm2• E .- cury of I in Dynes Erg pro em2• <ll 
0° C. E-< 

0 I 
1.236 1647.8 38.4 1.471 914.6 - 20 

0 1.177 1569.3 36.5 1.447 878.9 
25.8 1.102 1469.2 34.1 1.416 833.1 
40 1.052 1402.3 32.5 1.399 800.4 
55.5 1.002 1335.5 31~ 1 1.386 770.7 
80 0.923 1231.2 28.6 1.352 720.6 
92 0.886 1181.2 27.4 1.338 695 2 

115.5 0.814 1085.1 25.1 1.310 645.8 
*133.5 0.784 1045.0 23.6 1.288 614.1 
*149.5 0.725 966.6 21.8 1.269 573.0 
*175 0.634 845 2 18.9 1.239 504.7 

Molecular weight: 170.98 Radius of-the Capillary tube: 0.04792 cm.; 
with the determmations indieated by *, it 
was: 0.04670 cm. 
Depth: 0.1 mmo 

o Under a pressure of- 755 mmo the liquid boils at 179° C. At -200 it beeo-
mes tllrbid, and solidifies at a somewhat Jower temperatllre into a white, 

-crystalline mass, whose me1tingpoint is: - 27° C. The specific weight at 
250 C. is: 1.4173; at 50' c.: 1.3876; at 75') c.: 1.3578; at to : in genera! it is: 
d40 = 1.4470-0.00119 t. The temperature-coefficient of IL oscillates round a 
mean value of 2.09 Erg pro degree. 
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v. 
Phenol: CeIIsOH. 

Cl.) I Maximum Pressure H 
I-. Molecular ::I Surface-"'iijU 

tension /. in Speci~c Surface-
@ ° 
o's:; in mmo mer- Erg pro cm2• 

gravJty d40 energy IJ in 
S .- cury of in Dynes Erg pro cm2• Cl.) 

é-< 0° C. 

° I 41 2 1.207 1609.4 37.0 1.063 734.6 
60.1 1.156 1538.9 35.2 1.043 707.8 
82.1 1.090 1453.2 33 3 1.021 679.2 
95.1 1.052 1400.8 32.0 1.019 653.5 

115 0.980 1306.5 29 9 o 990 622.5 
130.5 0.936 1245.6 28.3 0.979 593.6 
144.5 0.868 1160.0 26.7 0.964 565.9 
166 0.793 1057.2 24.1 0.951 515.4 
180.5 0.719 958.6 21.8 0.940 469.8 

, 

Molecular welght: 94.05. Radius of the Capillary tube.: 0.04660 cm. 
Depth: 0.1 mmo 

The compound boils at 180°.5 C. under a pressure of 758 mmo The melting-
pOint IS 41°C. The specific gravIty was determIned by means of the hydro-I static method; at 'i0° C. it was: 1.0529; at 75) c.: 1.0272; at 100° c.: 1.0033. 
At t J c.: d40 = 1 1097-0.001208 t+ 0.00000144 t2• 

~e temperature-coefficient of IJ is between 41 0 dnd 820 c.: 1.36; between 
82:) and 1660 c.: 1.94 Erg.; above 1660 C it increases very rapidly. 

I 

I 

VI. 

1-2-4-DinitrophenoI: Oe H3 (0 II)(I) (N02)2 

Cl.) I Maximum Pressure H I Molecular I-. 
Surface-::I • 

"'iijU 
tension /. In Specific Surface-

1il 0 in mmo mer- gravity d40 energy IJ in o's:; Erg pro cm2• S·- cury of in Dynes I Erg procm2
• Cl.) 0::> C. é-< 

° 

I 
125.4 1.361 1813.3 41.1 1.426 1049.6 
140 1.318 1757.1 39.9 1.411 1026.2 
155.1 1.279 1705.5 38.7 1.396 1002 4 
170 1.235 1645.9 37.3 1.380 973.7 
185.8 1.177 1570.3 35.6 1.363 937.0 
200.1 1.142 1511.6 34.2 1.348 

I 
906.8 

215 1.091 1455.7 32.9 1.333 878.9 

Molecular weight· 184,07. Radius of the Capillary tube: 0.04644 cm. 
Depth: 0.1 mmo 

The beautifulry crystallised compound melts at 114° C. The specific gravity 
at 120) C. was: 1.4309; at 140° c.: 1.4106; at 1600 c.: 1.3898. At fO C. d40 . = 1.4507-0000962 (t-l00 ) - 0.00000062 (t-I 00°)2. ~ 

The temperature·coefficient of f1 has a mean value of about: 1.90 Erg per 
degree. 
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VII. 

2·4.6-Trichlorophenol: C6H2 (OH). Ci3• 

<lJ Maximum Pressure H .... Molecular :ol Surface-~U Specific Surface-.... tension /. in <lJ 0 
in mmo mer- gravity d40 energy {' in Pot:: Erg pro cm2• E·- cury of in Dynes Erg pro cm2• <lJ 

E-< o~ C. 

0 
1.202 1600:8 I 70.2 36.3 I 1.495 941 3 

90 1.134 1522.4 34.7 1.466 911.6 
109 1.095 1459.3 33.1 1.438 880.8 
124.9 1.040 1387.7 31.6 1.414 850.4 
140.2 0.998 1328.7 30.0 1.386 818.2 
156 0.941 1256.2 28.6 1 350 789.9 
170 o 897 1195.9 27.1 1.333 758.5 
185.5 0.846 1127.9 25.5 1.308 722.8 
195.5 0.803 1070.5 24.1 1.290 689.8 

Molecular weight: 197.40. Radius of the Capillary tube: 004644 cm. 
Depth: 0.1 mmo 

Under a pressure of 760 mmo the substance boils at 2460 C. It melts at 
69° 5 C. and evaporates rapidly on heating above the meltingpoint. Above 
196° the liqUld gets darker by a çradual decompositIOn. At 75° C the densIty 
was: 1.4901; at 100° C.: 1.4587; at 1250 c.: 1.4294. At f;O C.: d40 = 1.5235-
-0.001382 (t- 50':»-0.00000168 (t-50 )2. I The temperature-coefficlent of p mcreases gtadually with rise of tempera-

I 
turej between 70° and 109°' C. It is about 1.51 Erg; between 109? and 185' c.: 
2.07 Erg; and between 1850 and 196°.5 c.: 3.02 Erg pro degree Celsius. 

VIII. 

para-Nitrophenetol: C6 1I4. (NO})(1)' OC2 fI5(4)' 

<lJ MaXImum Pressure H .... Molecular :ol Surface-~U Specitic Surface-.... tension / in <lJ 0 

in mmo mer- gravity d40 energy p in Pol: Erg pro cm2• Ei .- cury of in Dynes Erg pro cm2• <lJ 
E-< 0° C. 

° 1549.0 70.2 1 164 35.3 1.171 963.9 
90 1.096 1461.1 33.6 1.152 927.6 

107.5 1.051 1401.7 32.2 1.111 910.6 
I 124.5 1 004 1338.9 30 7 1.094 877 2 

140 0.964 1284.1 29.3 1.079 844.9 
157 o 914 1218.1 27.9 1.053 812.6 
170 0.871 1162.9 26.7 1.051 784.0 
185.6 (1.840 1119.9 25.4 1.036 752 6 
201 0.785 1048.8 24.1 1.020 721.5 
220 0.747 994 2 22.6 1.002 684.6 

Molecular w,eight: 167.08. Radius of the Capillary tube: 0.04644 cm. 
Depth: 0.1 mmo 

The beautifully crystallised compound melts at 600 C.; under atmospheric 
pressure it boBs at 283 0 C. The specific gravity at 75° C is: 1.1416; atlOQo c.: 
1.1176j at 125' c.: 1.0937. At tO c.: d4,o=1.I656-0.00096(t-50). 

The temperature.coefficient of p. is fairly constantj its mean value is: 
2.0 Erg pro degree. 

I 
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2-Nitroresorcinol: C6H3(OHMN02). 

Maximum Pressure H 
Surface-

Temperature tension x in 
in 0 C. in mmo mer- Erg pro cm2• cury of in Dynes 

0° C. 

° 90.7 1.276 1701.1 39.5 
109.5 1.208 1610.6 37.4 

I 
125 1.150 1533.2 35.6 
140 1.101 1466.6 34.0 
156.2 1.037 1382.5 32.1 
169.2 0.988 1317 .8 30§ 
185.5 0.940 1253.2 29.1 

Molecular weight: 139.05. Radius of the Capillary tube: 
0.04644 cm. 
Depth: 0.1 mmo 

The substance crystalIises in bloodred crystals, and 
melts at 85° C. At hIgher temperatures Jt is very volatiIe. 
Above 180° C. the Iiquid becomes gradually darker by 
oxydatIon and decomposition; thus the determinations were 
no langer contlllued. (Added in th'e EngIish translation.) 

X 

Veratrol: C6H4(OGH3)2 (1,2). 
, 

Q) Maximum Pressure H 
I-. Molecular :::l • Surface-~u 

tension 7. in Specific Surface-
~o in mm mer- gravity d40 energy fJ in Oot:: Erg pro cm2• E .- cury of in Dynes Erg pro cm2• Q) 0° C. f-o 

* 
0 

1793.7 I 1.105 I 0 1.345 42.5 1062.4 
29 9 1.209 1611.8 37.7 1.077 958.6 . 
47.3 1.143 1524·0 35.6 1.059 . 915.4 
64.5 1.083 1444.2 33.7 1.044 ,874.9 
81.2 1.026 1367.9 31.9 1.029 836.2 

1045 0.945 1260.2 29.3 1.009 778.2 
124.8 0.879 1172.3 27.2 0.989 732.1 
151.5 0.795 1058.2 2~.4 0.967 666.6 
178 0.719 

I 
958.8 22.1 

I 
0.943 614.0 

196 0.678 904.3 20.8 0.928 584.1 

Molecular weight: 138.1 Radius of the Capillary tube: 0.04777 cm.; 
/ 

with the measurements indicated by * it 
was: 0.04839 cm. 
Depth: 0.1 mmo . 

Vnder a pressure of 759 mmo the boilingpoint is 2060 C. In a refrigerant 
mixture It solidifies rapldly, and melts then again at + 22° C. At the bOlling 
point I. will have about the value: 19.9 Erg pro cm2• The specific gravity at 
25° C. was: 1.0812; at 50° C.· 1.0570; at 75° c.: 1.0325; attJ : d40 = 1.1051-
0.00095 t - 0.00000024 t2• 

The temperature-coefficient of I' is between 0° and 30') C. very great: 3.47 
Erg; between 30J and 150° it remains fairly constant, or only slowly decreasing 
from 2.42 to 2.36 Erg. Between 150) and 176::> it decreases: 1.98 Erg, and 
between 176° and 196° C.: 1.66 Erg. The curve thus is slightly concave. 
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(lJ ... . 
Eu e 0 
(lJO 

Q.,= E ._ 
~ 

130~8 I 
144.5 
167.2 
182 
194.5 
208 

Maximum Pressure H 

in mmo mer
cury of 

OJ C. I 

1.349 
1.307 
1.236 
1.178 
1.125 
1.042 

( 

in Dynes 

1798.3 
1742.5 
1648.0 
1570.8 
1499 3 
1389.2 

Molecular weight: 228.06. 

623 

XI 

Surface- ~. 
tension I. in ::,p~clfic 

Erg pro cm',) grav>ty d., 

41.0 1.326 
39.7 1.312 
37.5 1.287 
35.7 1.270 
34.0 

I 
1.251 

31.5 1.241 

I 

Molecular 
Surface

energy p in 
Erg pro cm2• 

1268.0 
1236.5 
1183.1 
1136.3 
1093.1 
1018.2 

Radius of the Capillary tube: 0.04660 cm. 
Depth: 0.1 mmo 

The compound was recrystallised from chloroform or ethylacetate; the 
long, yellow needIes melt sharply at 130~.5 C. On heating above ca. 160° c., 
the ltquid becomes gradually brownish. The specIfic gravity is at 140° c.: 
1.3164; at 160J c.: 1.2948; and at 180 J c.: 1.2ï26. At t J C : d40 = 1.3374-
0.001035 (t- 120°) - 0.00000075 (t - 120°)2. The temperature-coefficient of ij 
increases rapidly with the temperature: between 130° and 167° C. 1t is: 2.32 
Erg; between 167.) and 182J C.: 3.17 Erg; between 182) and 1940 C. : 3.45 Erg. 
Above 198° C. the increase grows rapidly, to about 5.5 Erg at 208° c., 
indicatmg a decomposition setting in. -

XII. 

Ethyl-Cinnamylate: C6H5 • GH: CH. GOD (C2H5). 

(lJ Maximum Pressure H ... Molecular ;::l Surface-~u Specific Surface-... tension I. in (lJ ° in mmo mer- gravity d40 energy p in Q.,;:: Erg pro cm2• E ._ 
cury of in Dynes Erg pro cm2• (lJ 

1-< 0° C. 

0 
25.7 1.164 1552.6 36.5 1.045 1113.6 
40.5 I.H1 1481.5 34.8 1.032 1070.7 
55.8 1.064 1418.5 33.3 1.018 1033.8 
80 0.994 1325.2 31.0 0.997 975.9 
92 0.956 1274.5 29.8 0.987 944.4 

116.5 0.883 1176.9 27.5 0.966 884.1 
*136 0.854 1139 2 26.0 0.953 843.5 
"149.5 0.819 1092.1 24.9 0.941 814.6 
*176 0.732 976.4 22.2 0.922 736.3 
*194.8 0.694 925.0 21.0 0.909 703.1 

Mo\ecu\ar weight: 176.1- Radius óf the Capillary tube: 0.04192 cm.; in the 
measurements indicated by*, it was: 0.04570 cm. 

Depth: 0.1 mmo 
Under a pressure of 755 mmo the liquid boils at 269° C.; at 158) C. under 

a pressure of 21 mmo On cooling it soIidlfies soon and melts again at + 6° 5 C. 
The rapid decrease of the x-t-curve above 194° C. indicates doubtless a be-
ginning decomposition. The specific weight at 25° C. is: 1.0457; at 50° c.: 
1.0234; at 15° C.: 1.0018. At f.O it is calculated from: d40 = 1.0681-0.000934 
t + 0.00000056 t2• 

, 
The temperature-coefficient of p oscillates in a somewhat irregular way 

round a rather considerable value of: 2.41 Erg pro degree. 
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XIII. 

Anisaldehyde : CH30(I)' OaH4' COH(4)' , 

<1l Maximum Pressure H , 
l-o Mol, ;:! Surface-(iiU Specific Sur 
1iï ° tension 1. in 
0..= in mmo mer- Erg pro cm2• 

gravity d40 ener~ 
E .- cury of in Dynes Ergç <1l 
~ 00 C. 

° 0 1.489 
f 

1984.7 44.9 
f 

1.142 10E 
24.5 1.386 1847.8 41.8 1.120 102 
31.5 1.364 1818.9 40.9 1.114 100 
46.5 1.299 1741.1 39.5 1.101 9E 
61 1.268 1682.9 38.0 1.088 95 
74.2 1.205 1609.3 36.5 1 077 91 
90.3 1.159 1545 8 34.8 1.063 88 

101 1.132 1506.8 33 7 1.054 86 
124 1.052 1400.8 31.3 1.030 81 
140.2 0.996 1327.8 29.8 1.022 Tl 
154.2 0.946 1262.3 28.4 1.009 74 
175 0.882 1177.6 26.5 0.993 70 
194.1 0.822 1095.7 24.5 0.977 65 
210 0.770 1027.2 22.9 0.963 62 

Molecular weight: 136.07. Radius of the Capillary tube: 00459 
Depth: 0.1 mmo 

The aldehyde boils under a pres!:ure of 751 mmo at 246° C. At -
solidifies and melts again at + 2°.5 c.; according, to WALDEN, the me 
point IS -2° C. The density at 25° C. is: 1.1199; at 50" c.: 1.0980; at 7 
1.0764. In genera! at f:O: d40 = 1.1421-0.000894 t+ 0.00000024 t2• 

The temperature-coefficient of p oscillates round a mean value of 2.0 
pro degree. 

XIV.' 

Benzophenone: C6 T:IS ' CO. C6 Hs . 

<1l I Maximum Pres!:ure H 
I ... Mole ;:! • Surface-'tij U Specific Sur 

a:; ° in mmo mer-I 
I tension 1. in 

0..= Erg pro cm2• 
gravity d40 energ 

E .- cury of I in Dynes Erg pi 
~ 0° c. I 

° I 
50.3 1.397 1862.5 40.0 1.087 121: 
65 1.341 1787.9 '38.4 1.075 In 
75 1.317 1755.9 37.7 1 067 1161 
91 1.255 1673.5 35.9 1.055 111: 

104.1 1.214 1618.6 34 7 1.039 1081 
121 1.165 1558.7 33.2 1.028 104' 
130.5 1.138 1518.0 32.5 1.021 102! 
151 1.076 1435.7 30.7 1.003 98, 
171 8 1.015 1349.9 28.9 0.985 93' 
184.3 0.977 1303.1 27.8 0.973 90! 
200 0.925 1234.5 26.3 0.960 \ 86: 

Molecular weight: 182.08. Radius of the Capillary tube: 0.C431 
Depth: 0.1 mmo 

The compound was purified by repeated crystallisation from alcoh 
melts at 48°.5 c.; its metastab!e farm at 26° 5 C. Under atmospheric pre: 
the boilingpoint is 305° C. The specIfic gravJty at 50° C. is: 1.0869; at 7~ 
1.0669; at 1000 C.: 1.0464. At f;O c.: d40 = l.1064-0.00077(t-25°) - D.ODI 
(t-25O)2. 

The temperature-coefficient of /' has a mean value of 2.27 Erg per de 



- 10 -

o 
154 
170 
186.5 
201.8 
220 

625 

xv. 

3-4-3'-4'-TetrachJorobenzophenone: 
C6H3Cl2 . CO. C6H3Cl2 • 

Maximum Pressure H 

in mmo mer-
cury of in Dynes 
00 C. 

1.134 
1.090 
1.037 
0.993 
0.948 

1511. 7 
1453.1 
1382.4 
1323.6 
12637 

Surface-
tension ï. in 
Erg pro cm2• 

35.1 
33.7 
32.1 
30.7 
29.3 

Molecular weight: 319.88. Radius of the Capillary 
tube: 0.04644 cm. 
De~th: 0.1 mmo 

The colourless, beautifully crystallised substance 
melts at 1420 C. 

The quant/ty available did not allow the deter
mination of the specific weight of the Iiquid. 

XVI. 

2-4-2'-4'-Tetrachlorobenzophenone-DichJoride: C6H3012 • 0012 , 06H3012' 

Q) Maximum Pressure H .... 
Molecular ::l Surface-"tiîu Specific Surface-.... tension ï. in Cl) 0 

o.s:;: in mmo mer- Erg pro cm2• 
gravity d40 energy I~ in E ._ 

curyof in Dynes Cl) Erg pro cm2• 
Eo- 00 C. 

0 

I 156 1.037 1382.5 31.2 1.442 1270.7 
170 1.002 1358.7 30.6 1.429 1253 8 
185.5 0.994 1325.2 29.9 1.415 1233.2 
199 2 0.969 1291.9 29.1 1.401 1208.2 
218 0.943 1253.2 27.9 1.390 11645 

Molecular weight: 314.80. Radius of the Capillary tube: 0.04644 cm. 
Depth: 0.1 mmo 

The compound, which crystallises in beautiful, colourless crystals, melts at 
140' C At 1450 C. the specific weight was: 1.4523: at 1650 C.: 1.4336; at 
1850 C.: 1.4146. At f.O c.: d40 = 1.4570-0.0009425 (t-1400). The temperature-
coefficient of It increases rather rapidly wJth ri se of temperature: between 
1560 and 1700 C it is: 1.21 Erg; between 1700 and 1850 C. 1.33 Erg; between 
1850 and 1990 C.: 1.82 Erg; and between 1990 and 2180 c.: 2.32 Erg per degree. 

I 
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XVII. 

Monomethylaniline: C6Hs • NH(CH3). 

/ 

QJ Maximum Pressure H -.... 
Molecular =s Surface-lilu - Specific Surface-.... tension / in QJ 0 

gravlty d40 energy f1 in c. In mmo mer- e Erg pro cm2• E = cury of in Dynes Erg pro cm2• QJ 

f-o 00 C. 

0 

* -18 1.332 1775.8 42.2 1.033 931.2 
* 0 1.268 1690.5 ~0.1 1 015 895.3 

29.8 1.174 1565.8 36.7 0.985 835.9 
49.3 1.106 1474.5 34.6 0.965 799.0 
65 1.058 1410.9 33.0 0.952 768.9 
80 9 1.005 1339.8 31.3 0.936 737.6 

104.5 0.934 1245.2 29.0 0.915 693 8 
122 o 879 1172.3 27.3 0.899 660 9 
152 0.791 1055.0 24.5 0.872 605.3 
178.8 0.713 950 4 22.0 0.850 552.9 
195 0.672 895.9 20.7 0.837 525.6 

Molecular weight 10708 Radius of the Capillary tube 0.04777 cm.; wlth the 
observations indlcated by *, it was' 0.04839 cm. 
Depth' 0.1 mmo 

The substance bolls constantly at 195°.5 C under a pressure of 759 mmo 
Af ter strongly undercoolmg It sohdifies and melts afterwards at - 57° C. The 
specJfic welght at 25° C IS 0.9898; at 50° C. 09656; at 75° c.. 09420; at 
[0 c.: d4~ = 1 0146-0.001004 t + 0.00000048 t2• 

The temperature coefficient of /' is fmrly constant; its mean value I~: 

1.90 Erg pro degree. 

XVIII 

para-Nitro-Monomethylaniline: C6 r:T4 • (NBCHs)(I) . N02(4} 

<I.l MaXimum Pressure H .... Molecular =s Surface-lilU 
tensIOn I.in SpecIfic Surface-lil 0 

c.s:;: in mmo mer- Erg pro cm2• 
gravity d40 ènergy f1 in 

E .-

I 

cury of In Dynes Erg pro cm2• QJ 
f-o 0° C. 

0 

155.2 1 525 2032.7 46.3 1.201 1167.5 
170 1.469 1958.2 45.2 1.189 1147.5 
186 1.440 1919.7 43.7 1.175 1117.5 
199 1.373 1830.3 41.5 1.165 1070.5 
210 1.324 1765.7 40.1 1 156 1037.2 

Molecular weight: 152.08. Radius of the Capillary tube: 0.04644 cm. 
Depth: 0.1 mmo 

The yellow crystals, which possess a beautJful pink lustre, melt at 152° C. 
Above 190° the Iiquid become~ gradually darker tinged; therefore the meao 
surements were no longer contIn ued. The specIfic gravlty at 1600 C. was: 
1.1968; at 180° c.: 1.1807; at 200° c.: 1 1643. Att c.. d40 = 1.2049-00008125 

I 
(t - 150°). The temperature-coefficient of f1 increases very rapidly with rise 
of temperature from 1.3 Erg at 155° C. to 3.3 Erg at 210° C. EVldently the 
above mentioned decomposltJon must be considered the cause of th is 
phenomenon. 

\1 
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XIX. 
Nitrosomethylaniline: OaHs.N(NO)OBg. 

aJ Maximum Pressure H .... Mol ;:l • Surface-~u 
tension x in Specific Su .... 0 

~o in mm mer- Erg pro cm2. 
gravity d40 ener, 

E .5 cury of in Dynes 
Q) Erg! 

E- 0° C. 

" 0 ° 1.439 1919.1 45.7 1.143 n 
.. 30.4 1.356 1808.1 43.0 1.117 W 

46.9 1.314 1752.4 41.4 1.099 10: 
58.6 1.280 1707.0 40.3 1.092 101 
85.9 1.190 1587.1 37.5 1.068 9, 

103.3 1.132 

I 
1508.6 35.6 1 054 91 

117.6 1.079 1438.3 33.9 1.041 8' 
127.4 1.048 1397.0 32.9 1.033 - 8~ 

Molecular weight: 136.08. Radius of the Capillary tube: 0.04839 c 
. t11e observatiàns indicated by *, it was: 0.048 

Depth: 0.1 mmo 

The substance boits constantly at 1280 C. under a pressure of 760 n 
a mixture of ice and salt it solidifies, and melts afterwards at + 
Above 125° C. the liquid becomes gradually brownish by slow decompo 
The specific gravity at 25° C was: 1.1213; at 50? c.: 1.0995; at75° c.: : 
At t~ c.: d40 = 1.1430 - 0.000868 t. 

Originally the temperature-coefficient of " increases with rise of te~ 
tllre from 1.63 Erg at OJ C. to 1.99 Erg at 30° C. Then it remains 
constant at 2.27 Erg pro degree. 

XX. 
DiïsobutylaniIine: GaBs. N [GH2 • CB(GH3)zh. 

Cl) Maximum Pressure H 
Mol ... 

Surface-::I • 
~u , I / 'tension x in Specific Su 
5> 0 

;n~~~t·1 gravity d40 0.1=: Erg pro cm 2• 
eneq 

E .- in Dynes Ergr Cl) 0° c. I E-

° -18 (1.118) (1490.0) (37.0) 0.949 (13 
0 1.049 1398.1 32.8 0.932 11 

26 0.959 1278.5 29.9 0.909 11 
40.7 0.908 1210.3 28.3 0.899 10 
55.7 0.864 1151.9 26.9 0.885 10 
80.2 0.800 1066.6 24.8 0.866 9 
92.5 0.700 1026.7 23.9 0.860 9 

115.5 0.711 947.4 22.1 0.847 8 
* 135.3 0.678 903.6 20.5 0.836 8 
* 149.2 0.642 856.6 19.4 0.832 7 
*175.9 0.577 769.2 17.4 0.823 6 
*195.8 0.530 706.6 15.9 0.818 6 

Molecular weight: 205.11, Radius of the Capillary tube: 0.0479 
in the measureménts indicated by 
radius was: 0.04670 cm. 
Depth: 0.1 mmo 

The substance boiIs under a pressure of 21 mmo at 146° C. It rema 
liquid condition down to - 20° C., but is then very viscous; at -79' 
becomes glassy, but does not crystalIise. Under atmospheric pressu 
Iiquid boils at 2500 C. The specific gravity at 25° C. is: 0.90! 
50° C.: 0.8901; at 75° c.: 0.8725. At to in general : d40 = 0.9319-0.0009 
+ 0.00000176 t2• 

The temperature.coefficient of p. is in the beginning' (below 41° C.) f 
3.43 Erg, afterwards very constant: 2.73 Erg pro degree. It is therefore 
great, also at higher temperatures. 
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XXI. 

1- -
-

Diphenylamine: (OeHs)2 NB. I 
, I 

, 
<l) Maximum Pressure H ... Molecular ::s Surface-~u Specific Surface-
[;0 tension /. in 

, 

o's:: in mmo mer- Erg pro cm2• 
gravity d40 energy p. in 

E .- cury of in Dynes Erg pro cm2• <l) 

!-< 00 C. I 

0 I I I 60.5 1.284 1710.7 38.6 1.054 1143.3 
76.8 1.230 1639.5 37.0 1.039 1106.4 
95 1.171 1570.4 35.2 1.025 1062.1 

114.2 1.103 1472.8 33.4 1.010 1017.8 , 
136 1.041 1389.4 31.4 0.993 967.7 

I 

155 0.991 1321.2 
I 

29.7 0.980 923.4 I 

Molecular weight: 169.89. Radius of the capiIlary tube: 0.04595 cm. 
Depth: 0.1 mmo 

\ 

The substance boils at 179° c.; under a pressure of 12 mm The melting-
point i3 54° C. Above 150° C. the liquid is soon coloured darkly; the mea-
surements therefore were no longer continued. The density at 75° C. was: 
1.0412' at 1000 c.: 1.0210' at 1250 c.: 1.0022. In eneral at t~ c.: d ° = 1 1 g 4 
= 1.0628-0.000892 (t-500) + 0.00000112 (t-50°)2. 

The temperature-coefficient of p is constant, and 2.31 Erg pro degree. 

XXII. 

-Dibenzylamine: (CeH5 CH2)2 NH. 

Iu Maximum Pressure H 
1-0 Molecular ::s • Surface-~U 

tension /. in Specific Surface-
1i:i ° in mmo mer- gravity d40 energy p in o's:: Erg pro cm l

• E .- curyof in Dynes Erg pro cm2• <l) 

0° C. f--

° -18.5 1.413 1883.6 43.3 1.060 1410.6 
0 1.340 1787.8 41.1 1.045 1351.7 

25.1 1.254 1683.5 38.5 1.024 1283.5 
41.5 1.204 1603.9 36.7 1.011 1234.0 
56 1.158 1543.7 35.4 0.999 1199.6 
71 1.117 1489.2 34.1 0.988 1164.3 
84.8 1.071 1437.3 33.1 0.977 1138.4 

100 1.039 1385.1 > 31.7 0.963 1101.0 
*116 1.026 1367.9 30.3 0.950 1061.9 
* 130.5 0.977 1305.1 28.9 0.938 1021.5 
*146 0.931 1242.6 27.5 0.925 981.1 
* 162.5 0.900 1200.9 26.2 0.912 943.6 
"176 0.853 1135.9 24.9 0.901 904.0 
*196.8 0.803 1069.2 23.4 0.884 860.4 
*209.5 0.772 1024.6 22.4 0.873 830.6 
"228 0.713 949.4 20.7 0.858 776.4 

Molecular weight: 197.10. Radius of the Capillary tube: 0.04676 cm.; in the 
measurements indicated by *, the radius was 
0.04529 cm. 
Depth: 0.1 mmo 

Under. a pressure of 19 mmo the amine boils constantly at 186° C. At 
- 70° it becomes a transparent glassy mass, but does not crystalIise. The 
specific gravity was volumetrically determined: at 0° C. it was 1.045; at 
25° C.: 1.024; at 50° c.: 1.004. Generally : tO c.: d40 = 1.045-0.00082t. 

I 
The temperature-coefficient of p is oscillating round a mean value of: 2.53 Erg 

pro degree Celsius, 

• I 
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XX1IJ. 

Azoxybenzene:' 06H5' N 20. 0 68 5, 

\ 

<lJ Maximum Pressure H .... 
Surfaee- Molecular ::s • 

~u Specific Surfaee-
1i:; ° in mmo mer-

tension /. in 
gravity d40 energy I' in Cc: Erg pro em2• E .- euryof in Dynes Ergproem2• <lJ 0) C. f-o 

-
0 

55.8 1.296 1725.4 39.3, 1.133 1228.8 
70.6 1.257 1676.0 ' 38.3 1.121 1206.1 
85 1.219 1625.2 37.1 1.110 1176.0 

100 1.181 1579.9 35.9 1.098 1146:3 
*115 1.180 1572.0 34:7 1.087 1115.4 
*130.5 1.139 1519.0 33.5 1.074 

I 
1085.5 

*145.5 1.085 1448.8 32.1 1.063 1047.3 
*162 1.050 1400.0 30.8 1.050- 1013.2 
*176 - 1.017 1355.4 29.7 1.039 983.9 
*196.9 0.950 1265.5 27.7 1.022 927.7 
*211 0.906 1210.1 26.6 1.011 897.3 
*226 0.833 1110.5 24.2 1.000 822.4 

Molecular weight: 198.1. Radius of the Capillary tube: 0.04676 cm.; in the 
measurements indieated by", this radius was: 
0.04529 cm. 
Depth: 0.1 mmo 

At 360 C. the substance melts; the liquid is of a c1ear yellow eolour. The 
specific gravity at 500 C. was 1.1373; at 75° C : 1.1177; at 100J c.: 1.0982. 
In general at tO c.: d40 = 1.1764-0.000782 t. 

The temperature·eoefficient of,', increases grad11ally with rise of temperature: 
between 56° and 71 0 it is: C. 1.53 Erg; between 7P and 1000 C : 1.96 Erg; 
between 1000 C. and 1620 C: 2.16 Erg: between 162° and 211 0 c.: 2.31 Erg 
and above 211 0 C. inereasing very rapidly, up to about 4.98 Erg per degree àt 
2260 c., decomposition evidently settIng in. 

XXIV 

,,-Dihydrocampholenic ~cid: C5H6(01l3)3.CH2.COOH 

<lJ Maximum Pressure 11 .... 
:;:I • Surfaee-1ûU 

tension ( in 1i:; 0 
in mmo mer-o.s;:: Erg pro em2• S .- cury of in Dynes 

Cl) 

0° C. f-o 

-
° - 21 (1.752) (2335.8) (54.4) 

0 1.102 1468.9 34.3 
25 1.008 1344.7 31.4 
40.3 0.960 1280.5 29.9 
54.1 0.915 1220.5 28.5 
75.5 0.861 1147.5 26.8 
95 0.813 1083.8 25.3 

I 115 0.758 1010.7 23.6 
134.3 0.723 963.6 22.5 
150.5 0.684 912.2 21.3 
175.5 0'636 847.9 19.8 
195.3 0.607 809.4 18.9 

Molecular weight: 170.14. Radius of the Capillary 
tube' 0.04670 cm. 
Depth: 0.1 mm 

At - 79:> the liquid becomes a glassy mass, but 
does not erystallise. At - 20° and 0° C. also it 
is already very viscous. 

The quantity of the liquid was toa sm all to 
permit the determinatioll of its specific gravity. 

g~~----------------------------------
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xxv. 

/ 
r 

Aethyl-,,-Dihydrocampholenate: ('s[{6(CHdh. OH'!.. COOC2Hs. 

Q) 

I 
Maximum Pressure H ... Molectllar :::l • Surface-<;ju 

tension /. in Specific Surface-
@ 0 

in mmo mer- gravity d 40 energy IJ in o.t= Erg pro cm2• El .- cury af i,n Dynes Erg pro cmZ. 
~ 0-' C. 

0 

,-
0.961 - 21 1.020 1359.9 31.0 1082.0 

0 0.964 I t284.8 29.3 0.945 1034.2 
25.3 0.893 1190.6 27.1 0.924 971.0 
40.4 0.859 1145.2 26.0 

I 
0.912 939.8 

54.1 0.822 1095.9 24.9 0.901 907.3 
75.5 0.768 1023.9 23.2 0.884 856.2 
95.5 0.714 951.9 21.5 0.869 8G2.5 

115.2 0.673 896.2 20.2 0.852 764.0 
134.8 0.620 826.5 18.6 0.837 711.9 
153 0.577 769.2 17.3 0.822 670.2 
176.1 0.517. 689.5 15.4 . 0.804 605.4 
194 0.456 607.9 13.5 0.789 537.4 

Molecular weight: 198.18. Radius of the Capillary tube: 0.04670 cm. 
Depth: 0.1 mmo 

" 
Under a pressure af 20 mmo the calaurless Iiquid boils at 1470 C. At - 790 C. 

it gets turbid and very viscous, but does not crystallise. The specific gravity 
at 00 C. is: 0.9445 i at 250 c.: 0.9250 i at 500 c.: 0.9045. At f:O c.: d40 = 
= 0.9445 - 0.0008 t. 

Below 1760 C. the temperature-caefficient of p is relatively constant, with a 
mean value of: 246 Erg pro degree. 

41 
Proceedings Royal Acad. Amsterdam. Vol. XVIlI. 

'I. 

I 

\\ 
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XXVI. 

H Furfurol: ".04H30. 00 . 

rCl)~ Maximum Pressure H I Molecular 1.0 

Surface-\- :::l • 
1ijU 

in mmo mer-I 
tensiol) ï. in Specific I Surface-

~o gravity d40 energy fJ in 0..10: 
in Dynes Erg pro cm2• e .- cury of I . I_Erg pro cm2

• Cl) 
0° C. r-

° I 
* -22 1.437 1915.8 45.7 1 211 921.8 
* 0 1.368 1824.5 43.5 1.185 869.8 

29.9 1.289 1719.3 40.7 1.151 806.3 
46.8 1.214 1618.5 38.3 1.133 745.2 
58.3 1.171 1561.2 37.0 1.119 713.9 
86.5 1.072 1429.0 33.8 1 089 645.4 

102.3 1.017 1355.5 32.0 1 074 599.3 
117.7 0.961 1281 2 30.2 1.060 557.4 

I 
Molecular weight: 96.03. Radius of the Capillary tube: 0.04839 cm.; in the 

observations indicated by ~, it was: 0.04867 cm. 
Depth: 0.1 mmo 

The liquid boils at 162° and 761 mmo mercury. The substace crystallises in 
a bath of solid carbondioxide and alcohol, and melts then again at -31 ° C.; 
according to WALDEN at -36° C Above 100° C. the liquid is rapldly oxydlzed, 
and gets a brownish colour. At the boilingpoint, the value of 1. can only differ 
slightly from: 25.4 Erg pro cm2• The specific gravity at 25° C. was: 1.1563; 
at 50°e.: 1.1287; at 75°C.: 1.1023; at t": d4o=1 1851-0.001176 t+O.00000096 t2• 

I 
The temperature-coefficient fI is almost constant, and has the mean value: 

2.70 Erg pro degree; it is rather high. 
I 

XXVII. 

I 

--
/ Thiophene: 04H4S. 

I Cl) Maximum Pressure H 
1.0 Molecular :::l I Surface-~u Specific Surface-
~ ° in mmo mer- I tension ï. in gravity do energy /' in 0..10: e .- cury of in Dynes Erg pro cm2• Erg pro cm2• 
~ 0° C. 

I I 

* ° I -19 1.134 15/2.3 36.0 1.1l0 644.6 
* 0 1.057 1409.5 33.5 1.087 608.3 

29.9 0.939 . 1252.3 29.5 1.051 5478 
47.3 0.874 1165.5 27.4 1.032 515.1 
58.7 0.834 1111.8 26.1 1.006 499.0 
87 0.732 975.4 22.8 

I 
0.987 441.5 

I 

Molecular weight: 84.10. Radius of the Capillary tube: 0.04839 cm.; in the 
measurement!;i indicated by *, this radius was: 
0.04867 cm. 
Depth: 0.1 mmo 

The Iiquid boiIs constantly at 87° C. under a pressure of 770 mmo In a 
bath of solid carbondioxide and alcohol, the substance crystallises, and melts 
at -29°.8 e.; according to TSAI(ALOTOS the meltmgpoint is -37°.1 C. At 
the boilingpoint 1. has the value: 22.8 Erg pro cm2• 

At 0° C. the specific gravlty is: 1.0873; at 25u e.: 1.0573; at 50':> e.: 1.0285. 
At t" C.: d40 = 1.0873-0.001224 t+ 0.00000096 t2• r 

The temperature.coefficient of fI is fairly constant, with a mean value of: 
1.90 Erg pro degree. 

41* 
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XXVIII 

Piperidine: CSHIO > NH. 

Q) Maximum Pressure H ~ 

Mol ... 
::l - Surface-
~u 

tension /. in Specific SUl 
1iJ ° in mmo mer- gravlty d40 0.1:: Erg pro cm2• 

ener, 
E'- cury of in Dynes Ergf Q) 00 C. E-< 

° -19 1.041 - 1388 6 32.8 o 900 6: 
0 0.913 1297 1 30.6 0.882 6-

29.4 0.876 1168.0 27.1 0.855 5: 
48 0.813 1084.3 25.1 0.838 5· 
64.5 0.753 1004.8 23.2 0.823 5 
80.9 0.703 931.8 21.6 

I 
0.808 4: 

104.5 0.628 837.4 19.2 0.186 4: 

Molecular weight: 85.10 Radius of the Capillary tube: 0.01177 cm. ; 
observations indicated by *, it was: 0.048i 
Depth: 0.1 mmo 

Under a pressure of 160 mmo the base boils at 1080 C. On cooling i 
talhses, and melts afterwards at - 9° C.; according to MASCARELLI thi 
perature would be - 13° c.; at the boiling point ;ds about: 19.7 Erg PI 
The specific gravIty at 0:> C. IS: 0.8820; at 25° c.: n.8586; at 50°C.: ( 
At tD c.: d40 = 0.8821 - 0.00092 t. The tempernture-coefficient of p is 
constant: its mean value can be fixed upon 1.98 Erg pro degree. 

Molecular Surface· 
Energy u in Erg pro c.m2• 
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Fig. 3. 

Temperature 
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§ 3. In connection with these data we can make tbe following 
remarks. 

The substitlltion of the bromine in b1'onwbenzene by iodine, makes 
the vallle of tt at the same temperatlll'es increase, just as we formerly 
observed with the sllbstitution of chlorine by bromine in the 
cltlorobenzene. This hehaviour is eviden tly opposite to what was 
formerly stated in the case (f the molten halogenides of the alcali
metals. In agreement with our previous experiences, the substitution 
of R in the benzene-nurlells by CH;" makes the valne of fi increase 
(bJ'omobenze17e and O-bl'01tlOtoluene); and the same holds good for 
the snbstitutiou of H br a lV02-gronp, by halogenides, Ol' by the 
azo:vY-l'adical; in' general.by substitution of H b.r radicals built up 
fl'om strongly electronegative atoms. This seems to be a general 
l'u!e. An analogous phenomenon is observed, if aromatic hydrocarbon
radicals substitute the H-atoms: a romparison of the hexyl-, or 
heptylamines with clipl~enyl-, and dibenzylamine makes this very 
evident, and just in the same way a comparison of acetophenone 
and benzophenone. The l1-t-cul've for ethylcinnam,ylate lies beneath 
that for m ethylcinnamyla te, and the same is the case with 17lono
methylaniline in romparison with 'lnilifle itself. On the contrary, the 
value of tL for alliline is ver.)" much increased by substitution of the 
H of the amino-group by two 'isobutyl-radicals. 

The addition of hydrogen in pYl'idine, this thns being transforn!ed 
into pipeJ'idine, makes the tL-t-curve of the former compound faIl; 
for thiophene it lies beneath that fol' p~Jel'idine. 

Some Cut'veR for arnylarnines are reproduced here also for the 
purpose of comparison. This is connected on the one hand with the 
suóstitution of the atom "8/ in tldop/wne by the combination : 

/ 
-N = OH-·, and pel'hapb on the other hand with the presence of 
the llnsaturated C-atoms in pyridine, in compal'ison with tbose in 
p~Je1'idine. However it must be remal'ked here at Ollce, that evidentl)' 
this last may not~ be considered a general ru Ie, as for instanee the 
curve of benzene lies Jower than that tor cyclohexane. Certainly 
a numbér of constitutive inf)uences are superposed one upon the 
othe1', thus pl'ohibiting the statemellt of the precise connection betvireen 
the value of ft and the degree of sa.tul'ation of tile C-atol11s in this 
case, to a more Ol' less degree. 

We intend to finish here untill a later date tlle investigation of 
organic compounds with the series hel'é descl'ibed. 

Groningen, August 1915. 
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