
of enthalpies and entropies in the initial and activated state; R$, universal gas constant; 
k and h, Boltzmann and Planck constants; E0t, maximum energy denslty on the axis of the beam 
for threshold interaction; and Z, normalized intensity of the radiation. 
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THE DENSITIES OF MONOHYDRIC SATURATED 

ALCOHOLS 

T. S. Khasanshin and T. B. Zykova UDC 536.7:547.26 

Analytic relationships have been derived of the density to the number of carbon 
atoms for a series of liquid n-alcohols from propan-l-ol to octadecan-l-ol at 
263-513~ and atmospheric pressure. 

Particular interest attaches to regularity in the properties in homologous series of 
organic compounds because these can be used to survey and predict properties for largely 
unexamined members. 

The behavior of the density has been examined [i] for n-alcohols containing 1-12 carbon 
atoms; beginning with propan-l-ol, there is a smooth variation in density at constant 
temperature and atmospheric pressure within the accuracy of the measurements. 

Here we extend the bounds in temperature (263-513~ and in number of alcohols (Cs-Czs). 
We consider virtually all known alcohols, amongst which the light n-alcohols have been most 
fully examined and the heavy ones less so. 

First, graphs were plotted with p and N as coordinates to give isotherms over the range 
263-5130K with a step of 10~ for the density as a function of the number of carbon atoms 
on the basis of [2-8] for the C~-C6, C 6, Cz0, Cz2 alcohols, as well as the accurate measure- 
ments of [9] for Cz6 and the densities recommended in [i0] for C14, Cz6, and Czs. Then the 
densities of C7, C9, CIz, Cz3, Czs and Cz7 alcohols were read from the curves to increase 
the data volume. 

The final processing incorporated all these results and the densities found graphically. 
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TABLE 2. Densities (g/cm s) at Atmospheric Pressure for 
Liquid Tridecan-l-ol (Cz3), Pentadecan-l-ol (Czs), and 
Heptadecan-l-ol (C17) 

T, K C,, C,~ C,, T. K C,, C,a C,, 

313,15 
323,15 
333,15 
343,15 
353,15 
363,15 
373,15 
383,15 
393,15 
403,15 
413,15 
423,15 

0,8210 
0,8142 
0,8073 
0,8004 
0,7933 
0,7860 
0,7787 
0,7712 
0,7636 
0,7559 
0,7483 
0,7404 

0,8168 
0,8099 
0,8032 
0,7962 
0,7888 
0,7817 
0,7742 
0,7662 
0,7587 
0,7514 
0,7438 

Z 
0,8118 
0,8050 
0,7981 
0,7907 
0,7836 
0,7762 
0,7686 
0,7612 
0,7540 
0,7466 

433,15 
443,15 
453,15 
463,15 
473,15 
483,15 
493,15 
503,15 
513,15 
523,15 
533,15 

0,7324 
0,7244 
0,7162 
0,7080 
0,7000 
0,6916 
0,6826 
0,6740 
0,6656 
0,6568* 
0,6483* 

0,7359 
0,7281 
0,7202 
0,7124 
0,7057 
0,6977 
0,6892 
0,6812 
0,6735 
0,6657* 
0,6577* 

*Extrapolation. 

0,7391 
0,7316 
0,7241 
0,7165 
0,7095 
0,7020 
0,6943 
0,6866 
0,6790 
0,6713" 
0,6635* 

We described p = f(N) via 

P =~ai Ni, (1)  

where p is in g/cm 3 and N is the number of carbon atoms in the n-alcohol molecule. 

Computer least-squares fitting was used to estimate the a i in (i); Table 1 gives the 
values, the ranges in the number of carbon atoms, and the deviations in the densities cal- 
culated via (i) from the measured values for the members in the series for which they are 
maximal. 

Equations (i) describe the most reliable densities [2-9] within the errors in the cal- 
culations and experiments (0.02-0.10%). The results of [i0] for Cz4, C16, and C18 are evi- 
dently described (Table I) with an error of not more than 0.3%. We compared the calculations 
for C7, Cs, and Czz with the reliable measurements of [ii] for 293-333 K; the discrepancies 
did not exceed 0.1%. Equations (i) enable one to predict the densities (Table 2) in set 
ranges for the C1s, Czs, and Cz7 alcohols, for which there are only restricted measurements 
[12]. In that study, the measurements were made at three points in the range 323-373 K, 
and they agree with the calculations within 0.1%. The possible errors in the recommended 
densities in Table 2 are estimated as 0.1-0.3%. 
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