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Studies on Wool Grease and Suint. I.-The 
Refractive Index of Wool Grease. 

By S. D. ROSSOUW, Wool Research Section, Onderstepoort. 

Of the Union's wool clip approximately 17 per cent. consists of wool grease 
and 10 per cent. consists of suint. Both the proportions and properties of these 
fleece constituents vary considerably over the fleece and from fleece to fleece, 
and they are consequently of the utmost importance to the wool producer as they 
affect the yield and quality of the fleece. At the same time the by-products of the 
fleece are assuming an increasing commercial and industrial importance, so that 
a study of their properties has become essential. 

The present paper is concerned with the refractive index of wool grease. 
Very few figures for the refractive index of lanolin and especially of raw wool 
grease appear to be available, and some are even given without reference to 
temperature. Utz (1906), (through Ubbelhode's Handbuch), gives some figures 
varying from 1 ·4781 to 1·4822 for crude and purified wool grease at 42° C., in 
agreement with values obtained in the present study at the corresponding tempera
ture. (Table 2.). 

The primary aim of the work recorded here was to obtain values for the 
refractive index of natural wool grease, and to establish a suitable temperature for 
its determination. Applications of the work may lead to valuable differentiation, 
especially in South Africa where climatic and pastoral conditions vary extensively, 
and different wool types are bred within the Merino. Further. the determination 
of refractive index is often a rapid method of indicating chemical constitution and 
even physical orientation. In view of the increasing commercial recovery of wool 
grease in the Union, refractive index determinations may develop into a quick 
analytical method of controlling and estimating quality. 

Material and Methods. 

The material comprised 23 samples of greasy Merino wool drawn from 
different parts of the Union. The grease was extracted by the method described 
by Rossouw (1938) where the wool was first well dried at 65° C. at 30 mm. Hg. 
pressure, and then soxhlet extracted with pure, low-boiling-point petroleum ether. 

The refractive index was determined with an Abbe refractometer, reading 
to four decimal figures. The temperature of the grease was thermostatically 
controlled to within 0 ·1 ° C., and readings were taken after being constant for 
at least ten minutes. 

Commencing at 30° C. or in a few cases at 25° C., the temperature was 
raised and readings were taken successively at intervals of one degree up to 50° C., 
which appeared to be a sufficiently high temperature for the purpose of the 
investigation. The temperature was then progressively lowered and the refracto
meter readings taken at the same tempenitures as before. 
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THE REFRACTIVE INDEX OF WOOL GREASE. 

Results. 

The results of the measurements are given in Table 2, of which three typical 
cases have been plotted in the figure. With rise of temperature the refractive index 
diminished in a manner which was on the whole linear down to a point A, 
although slight departures from linearity occurred in many cases. At the point A 
the slope changed abruptly to a lower value, and up to 50° C. the relationship 
was truly linear. The temperature given by the point A was consequently regarded 
as the final melting point of the grease. 

1-489 

0 

0 

On cooling, the latter portion of the curve was retraced, but it continued 
beyond A to a point C where the slope increased to approximately its initial 
value. The temperature at C was consequently the final solidification point. The 
microscopic determination of the melting and solidification points is beset with 
considerable difficulty while the determination of the refractive index enables 
these points to be determined with a considerable degree of precision. 

On leaving the grease in the refractometer for a few days at room temperature 
(25° C.), the refractive index returned to approximately its initial value, and 
practically the original curve was again obtained. It was thus evident that the 
final crystallisation proceeded rather slowly. 
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Cheneveau (1917) found similar indications of linear dependence of refractive 
index on temperature in the case of non-drying and semi-drying oils and fats, 
but his determinations were confined to five temperatures only. 

Sample 61 (see figure) represents an extreme case of a type of curve 
occasionally obtained. No satisfactory explanation of its shape has been forth
coming. 

Data derived from the experimental results are collected in Table 1. The 
temperature coefficients, i.e. the diminution in refractive index for each degree 
Centigrade rise in temperature, have been calculated for the liquid state, 
designated a and for the solid state in the process of cooling (beyond C) 
designated (3 . 

The final melting point of the grease varied from 40° C. to 47° C. with an 
average of 43° C. The solidification point varied from 36° C. to 41° C. with an 
average of 38° C. The range between the melting and solidifying points varied 
from zero to 11° C. with an average of 5° C. 

Since the refractive index beyond the final melting point is independent of 
whether the temperature is rising or falling, and the relationship is truly linear, 
it is desirable that the refractive index should be determined at some temperature 
beyond the melting point. It is recommended that 50° C. should be adopted as 
the standard temperature at which to measure and specify the refractive index 
of wool grease. 

As regard's the solidification point, it is of interest to note that the average 
body temperature of a merino sheep is 39° C., and under abnormal conditions 
may rise to over 42° C. As is to be expected the wool grease is consequently 
exuded from the sebaceous glands in the form of a liquid, but it is significant that 
the solidification point is only slightly lower than the temperature of extrusion. 

Up to the point A a definite second line was always visible in the refracto
meter, although rather indistinct in some cases. This line usually coincided with 
the cooling curve, and at A merged with the original line. This dual refraction 
was also noticed by Rohmann (1921) in the case of lanolin, but he was unable to 
continue his interesting work. It is felt, however, that this direction of the problem 
should be investigated in a suitably equipped laboratory. Rohmann worked at 
20° C. and from his work it seems clear that the dual refraction is due to crystalli
sation. He isolated a crude concentrate of the substance responsible for the second 
line and confirmed its refractive index. It is still uncertain what this substance 
actually was. Cholesterol esters are known to behave in this way, and considering 
that wool grease contains fair amounts of cholesterol and similar esters, it may 
be assumed that these substances are mainly responsible for the dual refraction. 

Pickering and Cowlishaw (1921) working on the refractive index of fats and 
oils established some interesting relationships between the refractive index and 
the chemical characteristics. Their work was confined to glycerides, and is 
consequently not directly applicable to the present study. They found that the 
refractive index was affected by such factors as molecular weight, free fatty acids 
and hydroxylated acid's, and were able to calculate the refractive index from the 
iodine value. 

In Schonfeld (1938) it is stated that the gradual saturation of fats with oxygen 
lowers the refractive index. At the same time it is known also that ageing increases 
the refractive index of fats. In the case of wool grease it is probable that ageing 
will produce less change than in the case of these, although the gradual formation 
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IHE kEFRACTIVE INDEX OF WOOL GREASli. 

of small amounts of free fatty acid should affect the refractive index somewhat. 
Wool grease consists of a mixture of chemical compounds in the form of esters 
of very high molecular weight, averaging about 700. Most of the fatty acids are 
of the anteiso series having the general formula of CH" CH2 CH. (CH?)ll COOH. 

I 
CH3 

On the other side of the molecule may be found higher alliphatic alcohols, 
cholesterol and the triterpenes agnol and lanol. Most of these substances are 
very stable and from their constitution it can be deduced that very little change 
in refractive index will take place on ageing. On the other hand, very little is 
known about the physical characteristics and behaviour of the anteiso fatty 
acids, agnol and lanol. 

ANALYSIS OF RESULTS. 

Apart from the obvious dependence of refractive index on temperature, no 
relationships between the data of Table l. are apparent. A correlation coefficient 
of + 0. 32 exists between the refractive index- at 50° c. and the temperature 
coefficient a but it is probably too small to be of practical significance. 

SUMMARY. 

1. The refractive index of 23 samples of wool grease from different sources 
of raw wool has been determined over a temperature range from 25° C. to 50° C. 

2. Curves plotted from the data show a definite form of cons ~derable 
similarity. 

3. It is recommended that 50° C. should be adopted as the temperature at 
which the refractive index of wool grease should be determined. 

4. Compared with other fats and oils the refractive index of wool grease 
varies consid'erably. The average value obtained is 1·4752 at 50° C. 

5. From the shape of the curves the refractive index at temperatures outside 
the melting range can be calculated with a fair degree of accuracy. 
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T A BLE 1. 

I TEMP~ltATUR:B I I Solidification Refmctivc 
COEFFICI~NT. l·ktnge 

Sample No. Index at I 
Melting between 

Point °C. I Po;nt 1\l.P. "'nd S.l' 50 °C. Liquid. 

I 
Solid. oc. oc. 

(Cooling). 

-·- - fJ a 
30 .. . . . . . . . . . 1·4814 ·000474 ·000850 47 36 11 
18 .. .... . .. . .. 1· 4813 426 811 46 40 (j 

50 ... .. ... . . . . 1·4800 393 658 46 4 1 5 
2 .. . ... . .. . .. I 1· 4797 344 760 45 38 7 
6 .. . . . .. . . . . . 1·4792 337 850 45 38 7 
l. . .... 0 0 •••• 1·4792 427 'l96 45 40 5 

69 .. ...... . . .. 1·4773 367 570 I 45 38 7 
65 . .. ... 0 • • ••• 1·4772 347 490 43 37 6 
3 .. . ... 0 • • ••• 1·4768 389 670 42 37 f) 

63 .. . . . . . . . . . . 1·4766 363 844 40 40 0 
4. .. ... . . .... 1·4763 395 637 44 38 6 
G. . . . ...... 1· 4751 32.~ 640 44 37 7 

26. . . . .. . . . .. . 1·4750 356 720 43 38 5 
60. . . . . . . . . . . . 1·4738 398 807 43 39 4 
G4. . . . . . . . . . . 1 -473G 354 720 40 36 4 
44. ... ..... ... 1 ·4730 402 750 43 38 5 
49 . ... 0 0 • •• • • 0 1 ·4726 325 62ii 44 39 5 
48 .... .. .. .. .. 1·4724 423 610 46 38 8 
66. .. . . . . ... . . 1·47 18 382 640 42 38 4 
(il ...... 0 0 .. .. 1·4710 365 563 41 38 3 
ii6 ...... . ... . . 1· 4700 346 !570 39 38 1 
62 .... 0 0. .. .. 1·4694 335 700 42 38 4 
47 ......... . . . 1·4681 39ii 574 40 39 1 
- ------

M I•:ANS .. ..... . 1·4753 ·000376 I ·000676 43 38 5 

-
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Table 2
Refractive Index of Wool Grease at Different Temperatures
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Table 2  cont.
Refractive Index of Wool Grease at Different Temperatures



Table 2  cont.
Refractive Index of Wool Grease at Different Temperatures
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Refractive Index of Wool Grease at Different Temperatures
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