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Computation of least squares values for 1 1  species of silicon bonds from literature 
data on 255 compounds demonstrates that the Eisenlohr molal refraction MRE provides 

better correlation of refractive index with molecular structure than is afforded by 
the classical Lorenz-Lorentz expression. 

MODERN ATTEMPTS to correlate refractive index 
with molecular structure of liquid organosilicon compounds 
began with a 1946 article of Sauer (39), who used the 
literature data of 49 silicon compounds to devise a system 
which involved both group and bond refractions. Later in 
the same year, Warrick (62 ) ,  in extending the Denbigh (7) 
concept of bond refraction to 72 silicon compounds, cal- 
culated values for 10 species of silicon bonds, using 
Denbigh’s values for bonds of elements other than silicon. 
Results differing only slightly from Warrick’s were obtained 
from 139 silicon compounds by Vogel, Cresswell, and 
Leicester (58), who used values from Vogel’s table (57) 
for elements other than silicon. In  all of this prior work, 
the classical Lorenz-Lorentz equation 

was the basis for the calculations, inasmuch as it is the 
only relation resting on accepted theoretical considerations. 

As the concluding investigation of a series begun in 
1957 on the molar refraction of liquid organometallic 
compounds, the present work aimed a t  providing further 
support for the strong inference already drawn from the 
results of calculations on compounds of phosphorus (40 ) ,  
of tin (41), and of boron (42)-namely, that  the empirical 
Eisenlohr “molecular refraction coefficient” ( I  1 )  M R E  = 
Mn; is more in accord with the facts of nature than is 
the Lorenz-Lorentz equation. Literature data for 255 repre- 
sentative silicon compounds served for the calculations, in 
which the values Rr = 1.424 and RE = 14.26 were used 
for the Cal-Car bond ( 4 2 ) ,  supplementing those from 
Vogel’s table (57) for elements other than silicon. Both 
Lorenz-Lorentz and Eisenlohr values for 11 species of silicon 
bonds were computed by the method of least squares. 
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Table I shows that the new Lorenz-Lorentz values are in 
fairly close agreement with those of Warrick and of Vogel. 

The literature data and observed molar refractions of 
each compound are listed in Table 11, together with the 
molar refractions calculated from the newly derived para- 
meters of Table I .  For comparison of the precision of the 
two systems under consideration, the coefficient of varia- 
tion, C,, was calculated for each-Lorenz-Lorentz = 0.0450, 
Eisenlohr = 0.0271. 

Of the two systems investigated, that  of Eisenlohr, aside 
from its other advantages, is clearly the more precise in 
its application to silicon compounds, as it has already been 
shown to be for the other principal clpsses of liquid 
organometallics; by a fairly reasonable inference, it seems 
likely that the same relative superiority obtains for all 
organic liquids. However, the evidence so far rests on 
calculations in which a substantial and sometimes pre- 
ponderant part of the molar values is contributed by various 
carbon bonds, and of these the only ones derived by the 
method of least squares are C-C and C-H, obtained by 
Vickery and Denbigh (56) from eight n-alkanes and by 
Vogel from 1 2  n-alkanes and a considerable number of 
alkyl halides including both straight-chain and branched 
compounds. Although the 35 values, mostly of carbon 
bonded with other elements, given in Vogel’s table (57) 
have been eminently useful, it is believed that reliance on 
molar refraction in research will eventually require that 
all bond values be computed by the least squares method 
from thoroughly reliable data, and that finer distinctions 
than those now in use be drawn between bond species. In  
particular, the numerous subspecies of Cal-Cd bonds 
should be clearly differential rather than lumped together 
as most of them have been in the past. Hence, the present 
work merely completes the preliminary portion of a compre- 
hensive study of organic compounds in general, the next 
phase of which is already in progress on the molar refraction 
of liquid alkanes. 

Table I. Calculated Parameters 

Lorenz-Lorentz Refractions 
Present Work Eisenlohr Refractions 

Warrick Vogel Number of Number of 
Bond (62) (58) iterations Values iterations Values 

Si--C 2.50 2.52 656 2.47 689 18.57 
Si-C aI 2.56 2.93 30 2.93 31 23.68 
Si-H 3.20 3.17 96 3.17 96 10.39 
Si-F 1.50 1.7 28 1.95 33 32.26 
Si-C1 7.20 7.11 81 7.33 85 62.21 
Si-Br 10.20 10.08 39 10.31 39 135.19 
Si-I 9 15.92 10 213.77 
Si-N 2.00 2.16 74 2.10 83 20.59 
Si-0 1.75 1 .80 157 1.83 158 21.93 
Si-S 6.25 6.14 70 5.94 70 40.96 
Si-Si 5.65 5.89 26 5.85 27 30.02 
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Figure 6. Heat of vaporization at normal boiling point nomogram (nomogram 3) 
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Figure 8. Determination of point representing 
each compound on nomogram 
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Figure 5. Generalized vapor pressure nomogram II (nomogram 2) 

CORRECTION: 

In  the article, “Generalized Vapor Pressure Nomogram 
for Organic Liquids,” [J. CHEM. ENG. DATA 8, 355 (1963)], 
the figures and captions were not in proper order. The 
figures with their correct captions are published from 
pages 154-157. 
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Figure 9. Determination of nb and s on nomogram 
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Figure 10. Detailed analysis of n* 
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Figure 12. s vs. nf relationship in mono- 
substituted alkane homologs (2) 
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Figure 13. s vs. nB relationship in mono-substituted 
alkane homologs (3) 
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Figure 11. s vs. nb relationship in mono- 
substituted alkane homologs ( I )  R- and R’- 

are alkyl groups and n-R-, normal alkyl 
group: closed marks are RX 

CORRECTION: CORRECTION: 

In  the article “Vapor-Liquid Equilibria” [J. CHEM. ENG. 
DATA 8,  549 (1963)] the name of one of the coauthors is 
misspelled. A.K. Keshpande should read as A.K. Desh- 
pande. The same error is made in the index, p. 63; on the 
front cover the name appears as A.K. Koshpande. 

In  the article entitled, “A Generalized Equation for 
Diffusion in Liquids,” by Ramalingam Sitaraman, S.H. 
Ibrahim, and N.R. Kuloor [J. CHEM. ENG. DATA 8,  198 
(196311, there are two errors. In  Equation 1 the term 
(XM,)’  should read ( X M , ) ’  ’. In  equation 2 the term LPJ 
should read Lo’ 
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