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28.1 

Ol-' 
In- the case of the alcolzols and water, the values of at are 

remarkably smalI; also in 'the case of the alcohols a reglllar increase 
with growing molecular weight is observable: 

t a 
WhiIe in the case of water the value of : is :1,0 Erg per degl'ee, 

it is for CRa OR: 0,67 Erg per degl'ee. 

for C2R. OH: 0,94 Erg per degree. 

and for CaH7 OH, 1,10 Erg per degree. 

On later occasions othel' regularities of this kind will be pointed out. 

Groningen, Bolland, June 1915. 

LaborCftol'Y for Physical and 1 norganic 
'Chemistry of the- Unive1'sity. 

( 

Chemistry. - "lnvestlgations on the 'lè1npemtu1'e-Cuejficients of 
the fl'ee .J.l{oléculal' 8u1jacc-Energy oj Liqztids between - 80° 

ancl 1650° C." XI: Tile -SUl' face- Tension of lwmologous 
T1'iglycel'ides oj the jfltty Acids. By Prof. F. 'M. JAEGER and 

Dl'. JUL. KAB~, 

§ 1. In the following we give the - measUI'ements made with 
the neutral etheJ;s' of glycerol and the fatty acids. • The information 
abollt the sul'face-enel'gy _of the rsimple fats and Hs temperatllre­
coeftlcient mnst be consldered of high importance fol' pmrticall'easons, I 

because it allows conclusions to be made about the corresponding 
valnes for the natura.! fats, those being mixtures of the simple fats. 
The tempel'ature-coefficlent of (L appeal'& fmthermol'e fo ha,-e very 
exceptioqal values fOl' some of these derJ\'atives wIllch may be con­
sldel'ed as a fact in many respects also of Interest from a theoretIcal 
point of view. 

Fmally we gl\'e here aga.in some measurements of the specific 
surface-energy X and ils temperature-coefficient, for natural butter 
and -for margarine, whieh measlll'ements were made witb the 
plll'pose of finding out, if a reliab1e criterion could perhaps be 
oblained for the discriminafion of pure natural bniter from that 
which had been adlllterated by vegetable fats, Although the temperature­
coeffit'ient of X in the case of mal'garine evidently differ& from that 
for natural b1:!tter, _we think these differences too slight to found 
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areliabIe method upon these for the decision of the said questions. 

§ 2. The eleven eompounds investigated are: . 
G lyce1'o I, Glycerylt7'ijo1'miate, Glycery ltriaceta te, Glyce1'ylt7'ibutyrate, 

Glyce7',lJltricaproate, Glyceryltricaprylate, Glyceryltricaprinate, G(ljceryl­
trilazwinate, Glyceryltripalmitate, Glyce1'ylt1'isteamte and Glyce1'yl­
trioleate. 

The buttel' aud margarine used were both of the best kind; when 
molten, a heavier white precipitate is fOl'med, consisting of salt!'! and 
other components, mixed with water. Of course the measnre,men!s 
relating to sneh liquids can only have a relative value; but in áfly 
ease they do not indicate any cleal'ly evident difference between the 
two kind& of fats. 

, 

I. 

Glycerol: CH20H. CHOH. CH2OH. 

aJ Maximum Pressure H I 1-0 Molecular :l Surface-"'t;iU Specific Surface-1-0 tension x in aJ 0 
in mmo mer- gravity d40 energy" in 0.1:: Erg pro cm2• a·- cury of in Dynes Erg pro cm2• 

~ 0° c. 

° 0 (ca. 3.1) (ca. 4100) (ca 88) 1.272 (ca. 1546) 
13.5 (ca. 2.4) (ca. 3200) (ca. 69) 1.264 (ca. 1221) 
26 2.291 3062.4 66.1 1.258 1156.5 
35 2.182 2909.0 62.1 1.251 1101.0 
50.2 2.085 • 2180.1 59.9 1.242 1051.0 
65 2.023 2697.8 58.1 1.233 1030.2 
74.5 2.010. 

I 
2679.5 

I 
51.1 1.227 1026.5 

90.8 1.915 2633.6 56.1 1.218 1013.5 
104.1 1.941 2588.1 55.1 1.212 999.0 
121 1.913 2551.4 54.9 1.200 991.2 
130 1.886 2514.4 54.1 1.l94 980.0 
151 1.183 2318.1 51.1 1.182 931.9 
171 1.108 2277.0 48.9 1.169 898.4 
184.5 1.660 2213.0 41.5 1.162 876.2 
202 J.585 2113.1 45.3 1.152 840.5 

-

Molecular wcight: 92.06. Radius of the Capillary tube: 0.04314 cm. 
Depth: 0.1 mmo 

The anhydrous compound melts at 19) c.; it can however be enormously 
undercooled; at -180) C. it becomes a glassy mass. The glycerol boils at 
2900 c. t and under a pressure of 12 mmo at 180° C. The specific gravity at 
200 C. is: 1.2604; at 50°C: 1.2420j at 1000 c.: 1.1636. Att:>ingeneral: d40= 
= 1.2720-0.000516 t-0.00000064 t2• The temperature·coefficient of {J osci1lates 
irregularly: in the beginning (from 13) to 50°) it is relatively great: 6.1 to 
2.9 Erg.; then it decreases (between 50? and 200° c.) on: 1.8 to 1.5 Erg. per 
degree. Thc irregularities are undoubtedly connected with the embarrassing 
measurements in the case of th is highly viscous liquid t especially at lower 
temperatures. _ 
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~ G~yceryltriformiate: C3H5(O. COH)3' - _ .. - -- - -

• 
• 
• 

-
QJ Maximum Pressure lL_ - - - - _-.- --

Möiecuiar .... 
::s Surface· <uw Specific Surface· 
lii ° tension x in 
c's:: in mmo mer· Erg procm2• 

gravity d40 energy p. in 
E·- cury of in Dynes Erg pro cm.2• QJ 
E- 0° C. 

° -20 (1.972) (2629.1) (56.0) 1.352 (1438.7) 
0 1.752 2335.8 49.6 1.332 1287.0 

13.5 1. 705 2273.1 48.3 1.318 1262.1 
26 1.629 2171.9 46.7 1.305 1228.4 
35 1.598 2130.7 45.8 1.296 1210.3 
50.3 1.536 2048.4 44.0 1.281 1171.8 
64.7 1 488 1983.6 42.6 1.266 1143.5 
75.2 1.452 1934.1 41.5 1.256 -1119.8 
91.2 1.385 1847.2 39.6 1.240 1077.8 

105 1.347 1797.0 38.5 1.225 1056.4 
121 1.279 1705.5 36.5 1.210 1009.7 
130.4 1.257" 1671.8 35.8 1.200 995.9 
151 1.182 1575.8 33.7 1.179 948.5 
170 1.096 1461.2 31.1 1.159 ·885.4 
184.8 1.015 1353.2 28.8 1.144 827.1 

Molecular weight: 176.06. Radius of the Capillary tube: 0.04374 cm.; in the 
determinations indicated by ., it was: 0.04320 cm. 
Depth: 0.1 mmo 

The ether was prepared by Prof. VAN ROMBURGH (Proc. Kon. Ak. v. Wet. 
Amsterdam 9, (109), (1907» and kindly lent to me for the purpose ofmeasu­
rement. Under a pressure of 14 mmo it boils constantly at 1470 C. i in a 
refrigerant mixture of alcohol and solid carbondioxide it crystallises slowly, 
and then melts at 18° C. At - 20' C. the viscosity of the Iiquid is too great, 
to allow reliable measurements. Above 140) a slow decomposition sets in, acid 
vapours being evolved; the x-t-curve therefore falls more rapidly to the t-axis. 

At the boilingpoint (266) C) x has a value of about 16.5 Erg. 
The specific gravity at 50 ' C. was: 1.2812; at 75° C.: 1.2560; at 100) C.: 

1.2305. At fO c.: d40 = 1.3319-0001014 t. 
The temperature-coefficient of p. is up to 150:> C. fairly constant and oscillates I mund a m .. n value of 2.20 E'g pe, degcee; lalee on il in<CeaJes, b&ause of I 

the reasons mentioned above, very rapidly to about 3.6 Erg per degree.
' 
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III. 

GJyceryJtrfacetate: C3H5{O. CO. CH3h. 

QI .... 
::I • 

Maximum Pressure H 

~ u ' -------,-------1 ... 
Molecular 

Specific Surface-
~ 0,< 

E.E 
r! 

in mmo mer­
cury of 
00 C. 

in Dynes 

Surface. 
tension x in 
Erg procm2• 

gravity d40 energy p. in 
Erg procm2• 

'l 

-19 
0 

, 1.580 I 2106.7 37.8 1.212 1204.9 
0 1.543 2057.2 36.9 1.187 1192.6 

21 1.488 1983.8 35.6 1.161 1167.8 
35.2 1.456 1941. 7 34.8 1.144 1152.8 
50.2 1.419 1892.1 33.9 1.127 1134.2 
65 .1.382 1842.7 33.0 1.110 1115.3 
75.2 1.349 1798.9 32.2 1.100 1092.4 
90.2 1.300 1732.6 31.0 1.085 1063.8 
99.8 1.262 1683.1 30.1 1.075 1039.3 

115 ' 1.200 
. , 

1600.7 28.6 1.060 996.8 
125 - 1.160 - 1546.5 27.6 1.051 967.4; 
139.8' 1.089 1452.1 25.9 1.040 914.2 .. 
155 r 1.027 1369.6 24.4 .. J 1.028 - 868.0 
169.2 0.917 1303.6 

. . 
23 2 1.016 831.8 

185.2 0.916 1221.1 21.7 1.007 

f 
782.6 

200.3 : 0.862 1149.6 . 20.4 0.997 740.6 
-

Molecular weight: 218.1. Radius or'the CapiIlary tube: 0.03636 cm. 
. Depth: 0.1 mmo _ _ 

At -78' C. the liquid gets glassy. at -20° it IS again very viscous. Under 
a pressure of 40 mmo the hqUld bOlls at 172°.5 c.; under atmospheric pres­
sure at 260° C. The density at 250 C. is: 1.1562; at 50) c.: 1.1271; at 75° c.: 
1.1001; at 100 c.: 1.0752. At t' c.: d40 = 1.1874-0.00129 t + 00000017 P. 

~ 

The temperature-coefficient of P Increases gradually wlth nsing temperature; 
between -19°. and 0 > C. it is: 0.64 Erg.; between 0) and 21 ° c.: 0.92 Erg.; 
between 21 0 and 35° c.: 1.05 Erg.; between 35'? and 65 J C. : 1.26 Erg. ; between 
65 and 100° c.: 2.20 Erg.; between 100) and 170' c.: 2.89 Erg.; and between I 
170) and 2000 C. almost 3.0 Erg. per degree. -

--

L--. ____ _ 
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Q) 

5 . 
~u 
1iJo 
a.t:: 
E·-
~ 

o 
-20.5 

o 
20.9 
35.1 
50.3 
64.8 
75.3 
90.2 
99.8 

115.2 
125.3 
140 
156 
170.8 
184.5 
200.8 

Maximum Pressure H 

in mmo mer- I 
cury of in Dynes 

0::> C. 

1.381 
1.333 
1.283 
1.246 
1.213 
1.173 
1.142 
1.101 
1.074 
1.031 
1.001 
0.943 
0.899 
0.854 
0.817 
0.776 

1841.1 
1776 7 
1710.7 
1661.2 
1617.2 
1561. 7 
1523.7 
1467.8 
1431.8 
1375.2 
1333 3 
1259.1 
1199.2 
1138.5 
1089.1 
10340 

Molecular weight: 302.2. 

IV. 

Surface­
tension /. in 
Erg procm2• 

33.0 
31.8 
30.6 
29.7 
28.9 
27.9 
2i.2 
26.2 
25.5 
24.5 
23.7 
22.4 
21.3 
20.2 
19.4 
18.3 

Molecular 
Specific Surface-

gravity d40 energy p. in 
Erg procm2• 

1.080 
1.060 
1.040 
1.024 
1.011 
1.005 
0.998 
0.979 
o 966 
0.954 
0.948 
0.939 
0.924 
0.911 
0.900 
0.890 . 

1411 8 
1377.5 
1342.4 
1316.5 
1292.0 
1252.2 
1226.5 
1196.6 
1177.3 
1138.5 
1106.0 
1052.0 
1011. 1 
968.0 
937.2 

. 890.7 

Radius of the Capillary tube: 0.03636 cm. 
Depth: 0.1 mmo 

Under atmospheric pressure the Iiquid boils at 2860 C. The density at 
50° C. is: 1.0110; at 75° c.: 0.9982; at 1000 C.: 0.9664. At t c.: in general 
d40 = 1.0596-0.001 01 t + 0.0000008 t2• 

The temperature-coefficient of f1 originally increases gradually from 1.70 Erg. 
between -20'J and 500 C., and 2.42 Erg. between 50' and 115' C., to 3.44 
Erg between 1150 and 1400 C. Afterwards it again decreases somewhat: 
between 1400 and 201 0 C. its mean value is about 2.63 Erg per degree. 
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v. 

Glyceryltrkapronate: CsHr,(O CO. C5H11 )s. ~l 

_200 

o 
21 
35.3 
50.1 
64.8 
75.7 
90 
99.8 

115.3 
125 
141 
155.8 
169.5 
185 
200 

I Maximum PressUl e H 

I in mmo mer· 

I 
cury of in Dynes 
o C. 

1.395 
1.316 
1.250 
1.213 
1.180 
1.147 
1.123 
1.085 
1.061 
1.034 
1.004 
0.972 
0.932 
0.897 
0.862 
0.825 

1859.2 
1754.8 
1666.6 
1617.2 
1573.2 
1529.2 
1496.3 
1446.7 
1414.5 
1376.5 
]338.5 
]295.9 
]243.1 
1190.6 
1149.1 
1100 1 

Molecular weight: 386.3. 

Surface­
tension / in 
Erg pro cmJ• 

3:3.4 
31.5 
29.9 
29.0 
28.2 
27 4 
26.8 
25.9 
25.3 
24.6 
23.9 
23.0 
22.2 
21.3 
20.5 
19.6 

Molecular 
SpecIfic Surface-

gravity d40 energy p. in 
! Erg pro cm2

• 

1.028 
1 all 
0.993 
0.982 
0.970 
0.958 
o 949 
0.938 
0.931 
0.919 
0.905 
0.900 
0.890 
0.880 
0.87] 
0.860 

1739.3 
1658.4 
1593.4 
1557.0 
1526.4 
1495.5 
1472.0 
1433.7 
1407.4 
1380.1 
1354.9 
1308.7 
1272.6 
1230.3 
1192.2 
1149.6 

Radius of the Capillary tube: 0.03636 cm. 
Depth. 0.1 mmo 

In a refrigerant bath of soIid c8rbondioxide and alcohol, the Iiquid gets 
very viscous, and then solidlfies very slowly at -60:> C. At 50) C. the density 
was: 09699;-at 750 C.: 0.950]; at 100) C.: 0.9309. At t J C.: d4o =1.01l3-­
-0.000852 t + 0.00000048 (Z. 

The values of à~ decrease with increasing temperature gradually from 4.04 I _ 

Erg per degree at -20' C. to 2.54 Erg at 35) C. Afterwards they remain 

I 
relabvely constant, and oscillate somewhat round a meao value of 2.49 Erg 
per degree. 
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I 

Vi. 

--

Suriace- I 
Q) Maximum Pressure H ... Molecular ::l «jU 

In mmo mer· I 
Speclfic Surface· ... tension /. in Q) 0 

g"."y d40 I ,n"gy " on Q.t:: Erg procm2• E - cury of I in Dynes Erg procm2• Q) 

E- O' C. 

0 I 

I 
0 1 258 1677 7 30. I 0.967 1861 8 

2\ 1.218 1623.8 29.1 0.950 1821.3 
35.1 1 194 1588.2 28.4 0.939 1791.4 
50.3 1.156 1541.2 27.6 0.927 1756.0 
65.3 

, 
1.126 1501.6 26.9 o 915 1726.3 

75.7 1.106 
I 

1474.2 26.4 o 908 1702.9 
90.3 1.073 1430: 1 25.6 0.897 1664.8 
99.8 1.052 1402.7 25.1 0.890 1640.8 

115.5 1.015 1353.2'" 24.2 o 879 1595.2 
125.2 o 994 , 1325.7 23.7 0.871 1571.7 
140.2 0.961 1281.6 22.9 0.861 1530.5 
154.8 0.924 1231.9 22.0 0.852 1480.6 
170.5 0.902 1202.5 21.5 0.842 14584 
185.8 - 0.863 1151.8 20.5 0.831 1402 8 
200.2 0.826 1103.8 19.7 0.822 1357.9 

Molecular wf.'ight: 470.4. Radius of th~ CapiIlary tube: 0.03636 cm. 
Depth: 0.1 mmo 

The compound sohdlfies at -220 C. slowly mto a colourless crystal·aggre· 
gabon; it melts again at + 9) C. 

The density at 50° C. IS: 0.9273; at 75:1 C.: 0.9082; at 1000 c.: 0.8897. At 
jO C. d40 = 0.9b73-0.000824 t+ 0.00000048 t2• 

The temperature·coefficient of p is between 0) and 76° C.: 2.12 Erg.; 
between 76° and 155 C. lts mean vallIe is about· 2.65 Erg; and between 1550 I 

land 2000 C. about 2.9 Erg per degree. ( ~ 
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VII. 

\ Glyceryltricaprinate: C3Hs(0.CO.CoHI9h. -
-

-j I 
\ 

111 Maximum Pressure H 
Molecular ... 

Surface-:s • 
~U 

tension x in Specific Surface-t 0 in mmo mer- gravity d40 energy I~ in 0.1::: Erg procm2• E .- cury of in Dynes Erg pro cm2• 111 0° C. E-< 

0 
35.4 0.956 1275.7 27.6 0923 1965.0 
50.2 0.940 1253.2 27.1 0.912 1944.9 
65.3 0.915 1220.9 26.4 0.902 1908.6 
74.6 0.902 1202.5 26.0 0.895 1889.5 
90.5 0.867 1156.8 25.0 0.884 1831.9 

104.1 0.834 1113.9 24.1 0.875 1778.0 
121 0.803 1068.1 23.0 0.863 1712.6 
130.3 0.719 1037.8 22.4 0.856 1671.0 
151 0.740 985.1 21.3 0.842 1612.1 
172 0.108 950.1 20.2 0.821 1541.4 
184.9 0.681 913.8 

~ 
19.5 0.818 1504.7 

201.2 0.655 873.2 18.8 0.807 1463.9 

Molecular weight: 554.49. Radius of the CapllIary tube: 0.04374 cm 
~ Depth: 0.1 mmo 

The substance melts at 31°.1 C. The density at 50° C. is: 0.9126; at 75°C.: 
0.8950; at 100° c.: 0.877i. At fO c.: d40 = 0~9475-0.000698 t. 

The temperature-coefficient of I'- has a mean value of about 3,09 Erg per 
degree. • 

VlIJ. 

Glyceryltrilaurinate: CaHs (0 . CO. CllH23)a. 

Maximum Pressure H 
\ 

<lI ... Molecular :s Surface-..... 0 Specific Surface-e tension x in 
<lI ° in mmo mer- gravity d40 energy I'- in 0.1::: Erg procm2• E .- cury of in Dynes Erg procm2• (I) 

Eo- 00 C. ( 

° 64.7 1.209 1611.7 29.2 0.891 2338.5 
751 1.180 1573.2 28.5 0885 2293.1 
90 1.147 1529.1 27.7 0876 2343.7 
99.8 1.122 1496.2 \ 27.1 0.870 2205.1 

114.8 1.093 1456.1 26.4 0.861 2161.5 
126 1.064 1419.2 25.7 0.853 21189 . 
139 1.040 1386.2 25.1 0.846 2080.9 
156 0.997 1331.4 24.1 0.828 2026.8 
170 0.978 1303.9 23.6 0.824 1991.1 
185 0.949 1261.8 22.8 0.815 1937.8 
200 0.916 1221.1 22.1 0.804 1895.4 

Molecular weight: 638.59. Radius of the Capillary tube: 0.03636 cm. 
Depth: 0.1 mmo 

The compound melts at 46°.5 C. The specitic gravity at 75° C. is: 0.8842; 
at 100° C.: 0.8676; at 1250 C.: 08507. In general at fO C.: d40 = 0.9005-
0.00060 (1-50 ) -·0.00000024 (t-50')2. 
The temperature.coefficient of I'- oscillates somewhat round a mean value of: 
3.33 Erg pro degree. . 

\ 
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H. 
Glyceryltrfpalmftate: CsHs (0 . CO, C1sH31)3' 

- -
-

~ Maximum Ptessure H 
Molecular ::I • 

~ 

Surface· ~U 
tension x in SpecIfic Surface-

1i;0 in mmo mer- gravity d40 energy I' in Ooe Erg pro cm2• E .- cury of in Dynes I Erg pro cm2
• IV 0° C. E-

-
° I 

0.8-71 64.3 1.287 1715.7 30.4 2863.4 
75.3 1.257 1675.8 29.7 0.870 2812.5 
90 1.206 1610.4 28.5 0.862 2715.5 
99.8 1.182 1575.8 27.8 0.854 2665.3 

lI5 1.139 1518.2 26.8 0.845 2587.7 
125.5 1.124 1496.2 26.4 0.834 2571.4 
140.2 1.077 1431 6 25.6 0.828 2505.6 
154.8 1.060 1413.7 24.9 0.816 2460.9 
170 1.031 1375.2 24.2 0.805 2413.4 
184.8 1.000 1333.2 23.4 0.794 2355.2 
200 0.963 1288.1 22.6 0.781 2299.8 

Molecular weight 801.74. RadIUS of the Capillary tube: 0.03636 cm. 
Depth: 0.1 mmo 

The compound meUs at 65°.1 C.; the metastable farm melts at 46" C. 
The specIfic gravity was at 75° c.: 0.8702; at 10(P C. : 0.8544; at 125° c.: 

08377. In general at t' C.: d40 = 0.8851 0.000578 (t-500) -0.00000079(t-50:>)2. 
The temperáture-coefficient of I' is up to 90° C. about 5.55 Erg per degree; 

afterwards it decreases gradually from 5.10 Erg to 3.41 Erg per degree. 

X. 

Glyceryltristearate' C3Hs(0. CO. C17HJS)3' 

e Maximum Pressure H 
Molecular ~ rj' Surface-- Specific Surface-

~ ° tension x in 
Oos:: in mmo mer- Erg pro cm2• 

gravity d40 energy I'- in 
E .- cury of in Dynes Erg pro cm2• 
~ 0° c. 

I 
Ol ! 26.0 ! 121 0.908 1210.5 0.840 2704.0 

130 0.886 1181.2 25.3 0.834 2643.8 
151 0.822 1095.9 23.5 0.820 2483.6 
169 0.784 1045.2 22.3 0.807 2382.0 
185 0.741 987.9 21.1 0.794 2278.3 
201.2 0.725 966.6 19.8 0.782 2159.8 

-
Molecular weight: 890.88 Radius of the CapilJary tube: 004374 cm. 

Depth: 0.1 mmo 

The ether melts at 71".6 C.;,its' metastable farm at 55° C. From 75° to 
120J C. the value of y. changes only inconsiderably_: from 26.9 Erg at i4J .6 C. 
to 26.5 Erg at 120~ C. Above 120 J C. the curve falls gradually; only this 
part :of it is -drawn in the diagram. • r 

The density at 75° C. was: 08704; at 100° c.: 0.8542 j at 125 0 C : 0.8373. 
At t~ C.: d40 = 0.8859 0.000606 (t-50 )-0.00000056 (t-50 )2. 

Thé tenïperäfürê-cöefficieitt of I'- oscillates round a-meao value of 6.75 Erg 
per degree. . I 

20 , . 
Proceedings Royal Acad. Amsterdam. Vol. X VIII. 

~ I 

-- ---- -----------
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Cl) .... 
:::l • 
t\îU 
1i:J 0 
o.s:: 
E·-
~ 

o 
-17 

o 
21 
35.3 
50 I 
65 
75.8 
90 
998 

114.8 
125.2 
141 
154.8 
170 
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XI. 

GlyceryItrioleate: CSH5(O. CO. CI7H33h. 

Maximum Pressure H 

in mm mer-
cury of in Dynes 
0° C. 

1.656 
1.535 
1.436 
1.375 
1.335 
1.304 
1.273 
1.233 
1.209 
1.180 
1.159 
1.131 
1.106 
1.081 
1.056 
1.031 

2207.8 
2046.2 
1914.2 
1833.1 
1780.9 
1738.2 
1696.0 
1643.6 
1611.8 
1573.2 
1545.7 
1507.1 
1474.2 
1441.2 
14081 
1375.1 

Surface­
tension x in 
Erg pro cm2• 

40.1 
372 
34.8 
333 
32.4 
31.6 
30.8 
29.9 
29.3 
28.6 
28.1 
27.4 
268 
26.2 
25.6 
25.0 

Molecular 
Specific Surface-

gravity d40 energy IJ. in 
Ergprocm2• 

0.951 
0.937 
0.920 
0.909 
0.899 
0.888 
0.881 
0.872 
0866 
0.857 
0.850 
0.842 
0.834 
0.829 
0.821 
0.813 

3822 
3580 -
3391 
3271 
3206 
3153 
3089 
3019 
2972 
2922 
2886 
2832 
2788 
2736 
2691 
2645 

Molecular weight: 884.82. Radius of the Capillary tube: 0.03636 cm. 
Depth: 0.1 m.m. 

The liquid solidifies at about - 17° C. slowly, after becoming very viscous 
at that temperature. 

At t' c.: d40 = 0 9371 - 0.00081 t+ 0.00000104 t2• 

I 
The density at 50J C. was: 0.8992; at 75° C.: 0.8822; at 100° c.: 0 8665. 

The temperature-coefficient of I" decreases graduatly with rising temperature, 

l
and rdther greatly from about 14 to 8.4 Erg. between -17':> and 21° C., to 
4.7 Erg. between 21 ° and 900 C., and 3.25 Erg. between 90 J and 2000 C. 

--
XII. 

Butter. 

I Maximum Pressure H 
'femperature Surface-tension I. 

in 0 C. in mmo mercury I in Dynes I in Erg pro cm2• 

of 0° C. 

0 I c 

40.2 0.994 1325.2 30.5 
54.1 0.953 1270.5 29.3 
76.2 0.908 1210.5 27.9 
94.8 0.879 1168.4 26.9 

116.5 0.843 1123.9 25.8 
I 

. Radius of the Capillary tube: 0.04667 cm . 
Depth: 0.1 mmo 
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XIII. 

Margarine. 

Maximum Pressure H 
Temperature Surface-tension x 

in 0 C. in mmo mercury 
of 00 C. I in Dynes I 

in Erg .. pro cm2 

- 0 
40.2 1.009 1345.6 31.0 
54.1 0.952 12684 29.3 
76.2 0.886 1181.2 21.2 
94.8 0.829 - 1105.6 258 

116.5 0.195 1060.1 244 

Radius of the Capillary tube: 0.04667 cm. 
Depth: 0.1 mmo 

Specific Surface-energy x 
in Erg pro cm2• 

3J 
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40· fiO· 60° 70' 80" 90· l~O· 1;00 120. Temperature 

Specific Surface-energy of Butter and of Margarine. 

§ 3. The l'esults here obtained lead to the f'ollowing remarks. 
The absolnte \TailleS of' ~ evidently increase in a regular and pro­

minent way w-ith augmenting rarbon-content of the fatty acid; in 
the case of the ethers of the highet· fatty acids they rench a mag­
nitude quite comparable with that observed in the case of some 
l1lolten inol'ganic salts. 'fitis fac~ rertainly runs in some l'espects 
parallel with the stl'ong increase of the rnolecular weight of these fats. 

At the same time the temperature-coëfficients of f-' regularly 
increase, with exreption of the fit'st term of the series, as can be seen 
fl'om lhe following data: 

20* 
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'11'ijonniate: 2,20-'3,6 
T1'iacetate: 1,05-1,26-2,20-2,8<)-3,0 
TJ'ibutyrate: 1,70-2,42-2,60 
T1'icapronate: 2,49 
Tricap1'ylate: 2,12-2,65-2,90 
Tl'icaprinate: 3,09 
TI,ilaumte : 3,33 

TI'ipalmitate: 5,55-5,1--3,Jl 
Tristeamte: 6,75 
Trioleate: 8,4-4,7-3,25 

Tt wil! be remarked, that the wt-curve for trioleate is wholly 
Rituated abolJe that fOl' tl'istearate, which clearly demonstl'ates that 
in the case of the same l1l1lnber of carbon-atoms, the vaIues of II 
for the derivative of the unsatlll'ated acid will be greater than those 
fol' the derivative of the satmated acid with the same number of 
carbon -atoms. 

Furthermore attention must be drawn to the fact that for the 

ft ft b f' 1 . all. . h· f 11'st 1 ve mem ers 0 t le serIes at mCreases WIt rlse 0 tempera-

ture ; for tricaprinate, trllaurate and tristearate however it remains 
rather constant, whlle fol' trï'palmitate, trioleate just as for glycerol 1) 
itEleIf, It decreases with rising temp.erature . 

.Most of the changes mentioned thus appeal' to occur in quite a l'eglllar 
way. It is at the moment hardly pObsible to give any probable expIa­
nation of the ellormously great values of the temperature-coeft1cient 
of II in the case of the highel' members of this serie&. 

With respect to the investigation of batter and margarine, we fOl1nd 

fol' the butter studied here a vallIe ot' :~ of about: 0,055 Erg, and 

for the margarine of about: 0.087 EI'g pro degree. The absolute 
values of X however dBviate onIy slightly for the two complex fats; 
at 50° O. both liquids must have about the same specIfic sllIoface-
enel'gy of 29,8 Erg. • 

(}roningen, June 1915. 

Labo1'atoJ'Y fo1' Physical and lno)'ganic 
Chemist)'y of tlw University. 

1) ~'or glycerol ~~ varies between 1.8 and 1,5 Erg pro cm~, 


