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Dr. H. KA MERLINGH ONNES.  On the coefll­

cient of viE;cosity of liquids in corresponding 

states according to calculations by Dr. M. DE HAAS. 

Contin ui1ig the investigatiou,  the results of which 

were comm unicated m the session of 27 January 

1H94, Dr. M. D E  IlAAS has calculated thP. co8ff1cient 

of viscosity for a number of substances at the 

corresponding temperatmes 0.5H T�o ( T,. denoting 

the critical temperature) an rl besides the quantities 

IY'p4 ,, C - f/.-
M 3 r,: (in which f/.- denotes the coeflicient of 

v iscosity, p1. the critical pressure, JI the molecular 

lV--2-
weight of the substance) and C' == p., --� 

(in w hich 
V M T" 

m,. represents the critical mol ecular volume) which 

according to the thesis : that corresponding states are 

mechanically equivalent for all substances, should bave 

the same value in  corresponding states. The resul t  of 

the calculations is  laid down i n  the following table : 

Hydrocarbons. 
Benzene 
Toluene 
Metaxylenc 

0.58 '1\ -2731  p�o m I 11. I C I C' 

52.7 4 7 .9 1 92.2 1 23.6 0.58 1 2.3 
7 1 .4 40. [ 1 14.5 18.8 0.48 1 .9 

I 85.3 (H) I 38.0 1 34.5 ! 1 8.5 I 0.48 1 .8 
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Ha logen Compounds. 
Methyl chloride 
�Iethyl iodide 
Ethyl bromide 
Propyl chloride 
Propyl iodide 
Butyl iodide 
Benzene chloride 
Benzene bromide 
Allyl chloride 
JUhylene chloride 
Ethylideuc chloride 
Chloroform 
Tetru-chlormethane 

Ether 
Ethyl sulphide 

CH3Cl 
CH3J 
C2 H5Br 
C3H7 Cl 
C2 II;J 
C1 ,li9J 
C6H5CI 
C6II5Br 
C3II5CI 
C2H, Cl2 
C2 ll1, Cl2 
CII Cl3 
C Cl4 

Ethereal salts. 
Ethyl formate C3H602 
Propyl formate C� .fi8 02 
Isobutyl formate C5H1 002 
Methyl acetate C3H602 
Ethyl acetate C4H802 
Propyl acetate C5H1 002 
Normal butyl acetate C6H, 2 02 
Isobutyl acetate C6 H1 2 02 
Methyl propionate C, H802 
Ethyl propionate C5 H, 0 02 
Norm. propyl prop. C6 H1 2 02 
Isobutyl propionate C7II , 402 
Methyl butyrate C5 H1 0 02 
Ethyl butyrate C6H12 02 
N orm.propyl butyrate C7I-l1 1, 02 
Methyl isobutyrate C5H1 002 
Ethyl isobutyrate C6H 1 2 02 
Norm. prop. isobutyr. C7 H 1 1, 02 
Ethyl valerate C7H, ,, 02 
Amyl valerate C1 oH2 002 

1 3  

0.58 T�.--273 Jh m I 11. 

- 3 1 . 7  65.0 50. 1 1 1 6.2  
33.2 lll) 67.4 26.0 
22.2 76.7 2 1 . 3 
1 3.5 49.0 89.6 1 20.9 
65.3 (II) 4±.8 1 03.0 23.� 
85.0 (11) 39.8 1 25.0 27.3 
94.5 (H) 44.7 1 09.4 2 1 . 5  

1 1 7 . 1  (Jl) 1 1 -!.7 1 25.4 
24.9 82.3 1 9 .0 
52.6 53.0 82.3 30.7 
30.3 ;) o.o 86.0 25.9 
38.5 54.9 82.1  26.5 
49.5 45.0 99.3 37.2 

c 
0.38 

0.50 
0.44 
0. 50 1 
I 

0.47 

0.62 
0.54 1 0.4

8 
0.68 

C' 

1 .5 
1 .6  
1 .6  
2.1 
1.6 
2.0 
1 . 9  
1 .9 
1 .8 
2.4 
2.2 
1 . 9  
2 .7 

- 2.2 I 35.6 l 1 02. 1 l 1 6 . 1  
3 7 . 3  (H) 1 1 3.2 20.5 I 0.48 1 .8 

2 .2 

20.5 
36.6 
46.7 ( II) 
20.4 
29.5 
49 . 1  
62.7 
54.7  
35.7 
43.3 
62. 1 
70.2 
46.6 
58.5 
74.7 
44.0 
50.8 
68.6 
55.7 
7 1 .6 (H) 

48 .7 ! 80. 1 1 22.5 
42.7 1 99.0 1 24.0 
38.3 1 23.3 27.0 
57.6 79.5 22.9 
4 1 . 1  98.7 22.4 
34.8 [ 1 1 8.9 22.2 

1 39.0 24.7 
3 1 .4 1 40.0 24.7 
39.9 97 .9 1 22.9 
34.6 1 1 7.9 25.3 

1 39 0 25.3 
1 24.4 25.2 

0.55 

I 0.60 
0.67 
0.57 
0.5 7 
0.59 

0.66 
0.60 
0.67 

36.0 1 1 7 . 1  22.9 (R) 0.59 
30.2 1 38.0 23.0 0.63 

1 47.0 24.7 
1 1 8 . 1  24.2 

30.1 139 .7  24.8 0.68 
1 60.0 25.5 
1 56.6 26.7 

2 l .3 12 ! 4.7 i 36.4 (R) ! .04 1 

2.2 
2.4 
2.8 
2.2 
2.2 
2.2 
2.5 
2.5 
2.2 
2.5 
2.6 
2.3 
2.3 
2.4 
2.5 
2 . 1  
2 .6 
2 .7 
2 .8 
4.1  
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0.58 T�c-273 

Acetic aldehyde C2 III, O - 9.4 (H) 
Acetone C4H60 24.2 

Water H20 99.9 
Bisu lphiue of carbon. C 82 44.9 

Fatty acids. 

Formic acid C H202 8 1 .5 
Acetic acid C2H402 7 1 . 8  (Il) 
Propionic acid CaHsOz 82.4 
Butyric acid C,H802 81 .5  
Isobutyric acid C4 Il8 02 76.7 
Valeric acid C)l l o02 80.4 
Capronic acid C6III 2 02 1 1 3.0 

Alcohols. 

Methyl alcohol c I-!40 24.5 
Ethyl alcohol C2 ll60 26.6 

PI• m (.1. I c 
53.6 19 .2 I 0.56 52 .2 74.3 2 1 .2 

1 1 95.5 1 1 8.7 1 6.0 I 0 .33 ! 77.0 62.0 1 7.0(W) 0.31 

1 1 5 . 1  4 1 .21 37.9 (R) 0.68 1 
76.4 59.1  35.3 0.73 
58.2 80.4 1 3 1 .3 0. 7 1  
48.0 99 0 38.3 0 .91  
46.6 1 100.0 3U 0.82 
40.1 1 1 7.0 1 47.2 (R) 1 . 2  
37 .2  1 40.0 44.3 (R) 1 . 1  

73 .7 40.5 33.7 (R) 0.96 
64.5 58.5 6 1 .9 (R) 1 . 6 1  
5 1 .7 75.9 95.8 2.53 

C' 

1 .9  
2 . 1  

1 .0 
1 .3  

2.6 
2.8 
2.8 
3.& 
3.2 
4.0 
4.3 

3 . 1  
6.0 
9 .7  Normal propyl alcoholC3 H80 34.2 

Isopropyl alcohol C3H80 2 1 .4 53.0 77.0 1 30.3 3.37 1 3 .5 
Normal butyl alcohol C4Il1 00 
Isobutyl alcohol C4H1 00 
Allyl alcohol C3I-I60 

5 1 . 8  
39.0 48.3 
43.0 

96.0 80.0 
96.0 129.0 3.2 
70.9 54.7 

The critical temperature has been taken from the 

Annuaire du  Bureau des L.onp;itudes anrl from HEILBORN (H) .  

Under p, are given the specific 1 ) coefficients of viscosity 

calculated fi·om the results of PRIBRAM and H ANDL, RELL­
STAB (R) and WYKANDER (W) and from the formula 

of GRAETZ ; under m the quotient of the molecular 

weight and the density in corresponding states, part­

ially calculated with the aid of vAN DER W AALS 's  law. 

Remarkable is  the large deviation shown by the 

1) Vide note on p. 1 1 .  

8 .2  
13 .5  
5 .3  

•• 
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fatty acids and stil l  more by the alcohols. In these 
anomalous 

. 
series of bodies we also remark a tendency 

to reach lugher values for C and C' with greater mole­
cular weight and this the more as the class divero·es 
more itself. With water and bisulphide of carbon h�w­
e
.
ver, we find a value which differs i n  a direction oppo­

Site to the fatty acids ami alcohols. 
The logarithmic gradients of the coefficient of vic;­

cosity are dealt witb in Dr. DE IlAAS's dissertatio�. 
They show the desirableness of further determination 
of frictional coefiicient above the boiling-point. 




