


THE REFRACTIVE INDEX OF WOOL GREASE.

Results.

The results of the measurements are given in Table 2, of which three
cases have been plotted in the figure. With rise of temperature the refractive
diminished in a manner which was on the whole linear down to a po
although slight departures from linearity occurred in many cases. At the p
the slope changed abruptly to a lower value, and up to 50° C. the relati
was truly linear. The temperature given by the point A was consequen ' re
as the final melting point of the grease.
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On cooling, the latter portion of the curve was retraced, but it cc
beyond A to a point C where the slope increased to approximately it
value. The temperature at C was consequently the final solidification poir
microscopic determination of the melting and solidification points is beset with
considerable difficulty while the determination of the refractive index er 'S
these points to be determined with a considerable degree of precision.

On leaving the grease in the refractometer for 2 few days at room temperat
(25° C.), the refractive index returned to appro nately its initial value =nd
practically the original curve was again obtained. It was thus evident th 2
final crystallisation proceeded rather slowly.

356



S. D. ROSSOUW.

inéveau (1917) found similar indications of linear dependence of refractive

ir n temperature in the case of non-drying and semi-drying oils and fats,
b determinations were confined to five temperatures only.

iple 61 (see figure) represents an extreme case of a type of curve
o ally obtained. No satisfactory explanation of its shape has been forth-
c

a derived from the experimental results are collected in Table 1. The
t ture coefficients, i.e. the diminution in refractive index for each degree
Cennorade rise in temperature, have been calculated for the liquid state,

¢ /g and for the solid state in the process of cooling (beyond C)

xa p.

» final melting point of the grease varied from 40° C. to 47° C. with an

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.

ace 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
bevond the melting point. It is recommended that 50° C. should be adopted as
t  standard temperature at which to measure and specify the refractive index
or wool grease.

regards the solidification point, it is of interest to note that the average
t :mperature of a merino sheep is 39° C., and under abnormal conditions
r se to over 42° C. As is to be expected the wool grease is consequently
exuaea 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.

L to the point A a definite second line was always visible in the refracto-
meter =Ithough rather indistinct in some cases. This line usually coincided with

the ¢ curve, and at A merged with the original line. This dual refraction
was sticed by Rohmann (1921) in the case of lanolin, but he was unable to
conti 5 interesting work. It is felt, however, that this direction of the problem
shou investigated in a suitably equipped laboratory. Rohmann worked at

20° . ana 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 a med that these substances are mainly responsible for the dual refraction.

aring and Cowlishaw (1921) working on the refractive index of fats and

C slished some interesting relationships between the refractive index and
t iical characteristics. Their work was confined to glycerides, and is
c atly not directly applicable to the present study. They found that the

rerracuve index was affected by such factors as molecular weight, free fatty acids
and hydroxylated acids, and were able to calculate the refractive index from the

1 value.

| 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

th -active index of fats. In the case of wool grease it is probable that ageing
wi duce less change than in the case of these, although the gradual formation
357
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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 ac  =re
of the anteiso series having the general formula of CH, CH, CH. (CH.,), COC(

' |

CH,

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 b aviour of the anteiso fatty
acids, agnol and lanol.

ANALYSIS OF RESULTS.

Apart from the obvious dependence of refractive index on temperature, 1no
relationships between the data of Table 1. are apparent. A correlation coeflicient
of +0-32 exists between the refractive index at 50° C. and the temperature
coefficient « 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°

2. Curves plotted from the data show a definite form of considera
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 considerably. 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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TABLE 1.
‘ | TEMPERATURE
Refractive |~ COBRIICTENT. Meltin S lification bRt«Lllan
Sample No. Index at | I; cng Point f wee
50 °C. | Solid. oint °C. o(. M.P. and S.1

Liquid. l (Cooling) °C.
1-4814 0004 74 0008 50 47 36 11
1-4813 426 811 46 40 6
14800 393 658 46 41 5
1-4797 344 760 45 38 7
1-4792 337 l 850 l 45 38 7
1-4792 | 427 | 196 45 40 | 5
1-4773 367 570 | 45 33 , 7
1-4772 | 347 | 490 43 37| 6
14768 \ 389 ‘ 670 42 37 5
1-4766 363 844 40 40 0
1-4763 | 395 637 44 38 6
1-4751 | 325 640 14 37 7
1-4750 | 356 720 43 38 35
1-4738 | 308 807 13 39 4
1-4736 354 720 40 ! 36 14
1-4730 402 750 43 38 5
1-4726 325 625 44 39 5
1-4724 423 610 46 38 8
1-4718 382 640 42 38 4
1-4710 365 563 11 38 3
14700 \ 346 570 39 i 38 1
1-4694 | 335 700 | 42 38 4
1-4681 | 395 | 574 40 39 1
1-4753 ) 000376 ' 000676 43 38 5
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THE REFRACTIVE INDEX OF WOOL GREASE.

Refractive Index of Wool Grease at Different Temperatures

Table 2

Temperature 307 31° 32 33° 347 35° 36° 37°
No. ‘

B0ooooovsprnbmpsrsy 1-4957 1-4949 14940 14930 1-4922 1-4914 1-4906 1-4898
18, .. vvrnenmmeniiune 1-4954 1-4946 1-4938 1-4932 1-4927 1-4918 1-4911 1-4902
| ITR—— 1-4923 1-4917 1-4910 1-49503 1-4897 1-4889 1-4880 14872
Do s v w6 5 0 B esmssonsicos 0 0 14929 1-4921 1-4912 1-4908 1-4902 1-4894 1-4888 1-4880

Do gannnns wmmmmen s 14932 1-4921 1-4910 1-4902 1-4892 1-4882 1-4872 1-4862

Lossspnuspmpanases 1-4918 1-4911 1-4904 1-4896 1-4887 1-4875 1-4867 1-4858
1T e 11884 1-4877 1-4870 1-4863 1-4858 1-4851 1-4844 1-4831
L OO 1-4879 1-4872 1-4867 1-4800 1-4853 1-4847 1-4840 1-4835

Bovvosnnrmmmonnsif 1-4894 14885 1-4878 1-4871 1-4863 1-4855 1-4848 1-4840
B3 .06 ss s mmmmmonnsrs 1-4200 1-4892 1-4888 1-4881 1-4874 1-4867 1-4859 1-4849

Big g s o tprwsnanenss a0 o o 1-4838 1-4882 1-4875 1-4868 1-4861 14848 1-4851 1-4844

Biiisssnmmmuinasevs 1-4879 1-43869 1-4863 1-4855 1-4844 1-4837 1-4830 1-4823
20,0 nnninpmmmayevsy 1-4381 1-4873 1-4867 1-4858 1-4359 1-4840 1-4831 1-4821
BO..ovsonmmmnmtsiny 14865 1-4862 1-4857 1-4851 1-4845 1-4840 1-4829 1-4822
(17 AP £ 1 1-4845 1-4839 1-4833 1-4826 1-4821 1-4813 1-4806 1-4799
T 14830 1-4850 1-4843 1-4838 1-4830 1-4822 1-4817 1-4810
A5 555000 wemmsae s 1-4335 1-4827 1-4822 1-4817 1-4811 1-4807 1-4802 1-4799
AR, csnpommeyesesss 1-4840 1-4833 1-4327 1-4820 1-4815 1-480) 1-4802 1-4793
BB, .uosssmmmerses 1-4830 1-4822 1-4813 1-4508 1-4802 1-4793 1-4792 1-4788
6L, .. 1-4829 1-4820 1-43813 1-4810 1-4805 1-4798 1-4790 1-4781
BB 1-4798 1-47%0 1-4783 1-4781 1-4775 1-4766 1-3758 1-4748
B2, ivusammomannnns 1-4520 1-4312 1-4875 1-4801 1-4732 1-4785 1-4770 1-4766
BT 2o v5asmmmmmusonss 1-+738 1-4786 1-4779 1-4773 1-4769 1-4761 1-4742 1-4734

AVERAGE....... 1-48752 148677 1-48607 1-48544 1-43476 1-48403 148320 1-48241
Difference per degree {
K104 5 7-0 63 58 3| 83 749 77
| ‘
e o o . R L ot sgentt R B N S X
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Table 2 cont.
Refractive Index of Wool Grease at Different Temperatures

| !
39 [ 40° ! 41 | 42 45 46° 47°
LR A S A S A I S S
| ‘: | |
14892 1-4888 1-4878 ‘ 1-4872 14863 1 | 1-4849 1-4841 | 1-4836 1-4830
1 - 489¢ 1-4886 1-4875 1-4865 | 1-4855 1-4 1-4841 1-4837 1-4830 1-4825
1 - 4867 1-4859 1-4852 14846 1-4840 1- 1-4827 1-4820 1-4816 1-4811
| : 1-4864 1-4853 1-4844 1-4834 1- 1-4824 1-4815 1-4811 1-4807
1-48; 1-4852 1-4842 1-4835 1-4829 1 1-4817 1-4809 1-4:05 1-4802
1-485 1-4847 1-4849 1-4836 1-4831 1482 1-4822 1-4814 1-4810 1-4807
1-4825 1-4818 1-4813 1-4809 1-4803 1-456 1-4796 1-4791 1-4787 1-4783
1-4829 1-4822 1-4814 1-4808 1-4803 147 1-4793 | 1-4789 1-4786 1-4782
1-4834 1-4828 1-4818 1-4811 1-4802 1-4797 1-4792 | 1-4788 1-4783 1-4779
1-4839 1-4830 1-4805 1 1-4793 1-4750 1-4788 1-4784 1-4781 1-4778
1-4834 1-4828 1-4821 1 1-4504 1-4798 1-4790 1-4783 1-4778 1-4775
1-4817 1-4808 1-4802 1 1-4787 1-47:0 1-4774 1-4767 1-4764 1-4760
1-4811 1-4803 1-4797 1-47; 1-4782 1-4775 1-4769 1-4767 1-4764 1-4761
1-4813 1-4808 1-4798 1-47¢ 1-4775 | 1-4767 1-4762 1-4759 1-4754 1-4750
1-4760 1-4780 1-4772 1 1-4763 | 1-4751 1-4757 1-4754 1-4750 1-4747
[ 4800 1-4793 1-4788 1 1-4770 | 1-47€0 1-4755 1-4750 1-4746 1-4742
1-4792 1-4784 1-4779 1 | 1-4763 ‘ 1-4756 1-4748 1-4742 1-4739 1-4735
1-4784 1-4776 1-4770 1 | 1-4760 1-4755 1-4750 1-4746 1-4741 1-4737
1-4781 1-4775 1-4766 1 1-4750 ’ 1-4745 1-4740 1-4737 1-4733 1-4729
1-4772 1-4765 1-4745 1 1-4735 1-4733 1-4730 1-4728 1-4725 1-4721
1-4743 1-4741 1-4738 1 1-4730 1-4725 1-4720 | 1-4717 1-4713 1-4710
1-4759 1-4750 1-4740 1 1-4721 | 1-4718 1-4714 | 1-4711 1-4703 1-4704
1-4724 1-4720 1-4717 1 1-4710 | 1-4708 | - 1-4705 1-4701 1-4697 1-4693
=l M —_— ] <,‘ﬂrﬁi*_~__‘* e e S S, s vty
1-48164 | 1-48098 | 1-48010 | 147941 | [-47371 | 47818 | 1-47767 | L-47717 | 1-47677 | 1-47638 |
S R B S A ENEE P PR e N o S — e S
| ‘ |
36 8.8 6-9 [ 7-0 Lol L5l 540 440 | 39 3.9
| | J | |

== 361-362b 361-362b 361-362¢ m—




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

48° 49° 50° 49° 48° 47 46 45 44 437
| k l
1-4825 1 1 1-4818 14823 1-4827 1-4850 1-4835 1-4839 1-4844
1-4621 ]5 1 1-4818 1-4821 1-4824 1-4830 14832 1-4835 214840
1-4807 1 1 1-4803 1-4 07 1-4811 1-4814 14818 1-4821 1-4824
1-4803 1- 1 1-4501 14504 1-4867 1-4811 1-4813 1-4818 1-4822
1-4799 1- 1 1-4796 1-4798 14802 1-4896 1-4809 1-4812 1-4817
1-4860 1-4 1 1-4797 1-4500 1-4806 1-4810 1-4812 1-4817 1-4820
1-4779 14 1 1-4776 1-4789) 1-4783 1-4787 1-4790 1-4793 1-4757
1-4779 1-4 1 1-4775 1-4779 1-4782 1-4786 1-4798 1-4793 1-4797
1-4 L 1-4768 1-4772 1-4774 1-4778 1-4782 1-4787 1-4701 1-4797
1 1~ 1-4765 1-4769 1-4772 1-4776 1-4779 1-4783 1-4737 1-4790
1- l- 1-4763 1-4767 1-4772 1-4777 1-4779 1-4783 1-4789 1-4793
I 1 14751 1-4754 1-4757 1-47¢0 1-4764 1-4767 1-4771 1-4774
1+4 1: 1-4750 1-4753 1-4757 1-47C0 1-47¢4 1:4763 1-4771 1-4775
1-4 1- 1-4738 1-4741 1-4746 1-4749 1-4753 1-4757 1-4761 1-4765
1-4 1 1-4736 1-4739 1-47-2 1-4747 1-4750 1-4753 1-4758 1-4761
1- 1-4734 1-4730 1-4733 1-4738 1-4742 1-4745 1-4750 1-4753 1-4757
1 1-472) 1-4728 1-4729 1-4752 1-4725 1-4739 1-4742 1-4746 1-4750
1- 1-4728 1-4724 1-4728 11732 1-4737 1-4740 1-4744 1-4747 1-4750
1- 1-4721 1-4718 1-4721 14725 1-4729 1-4733 1-4736 1-4740 1-4744
1-: 1-4713 1-4710 1-4713 1-4718 1-4721 1-4724 1-4728 1-4731 1-4733
1 1-4703 1-4700 1-4704 1-4708 1-4711 1-4714 1-4718 1-4721 1-4724
I-4 1-4698 1-4694 1-4698 1-4701 1-4704 1-4708 1-4711 1-4715 1-4719
Le 1-4685 1-4681 1-4685 1-4689 1-4692 1-4696 1-4701 1-4705 1-4708
| 1-47599 1-47562 147524 1-47561 !\ 1-47598 1-47635 “ 1-47671 147707 1-47745 1-47784
3-7 ‘ 3-8 37 3-7 3-7 36 36 [ 3-8 3.9 3.9 ‘
| J |

<= 361-362b

361-362c

361-362d m—m—-
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Table 2 cont.
Refractive Index of Wool Grease at Different Temperatures

|
42 41 40 39° | 38 37 36 35° 34° 33
I
. . o — 3 L I

1-4849 1-4853 14857 1 1-4867 1-4871 1-4875 14880 1-4888 14897
1.4843 1-4847 1-4851 - 1-4864 1-4872 | 1-4820 4889 1-4897 1-4906
1-4830 1-4833 1-4830 1. 1-4850 1-4858 1-4864 14870 1-4877 1-4885
1-4826 1-4832 1-4835 - 14843 14848 1-4855 1-4863 1-4871 14878
1-4821 1-4823 1-4827 1 1-4838 14842 148350 1-4857 1-4867 1-4876
1-4823 1-4827 1-4830 1- 1-4341 1-4847 1-4851 1-4856 1-4861 1-4866
1-4501 1-4804 1-4808 - 1-4816 1-4820 1-4825 1-4832 1-4838 1-4843
1-4850 | 1-4803 1-4407 1- 1-4814 1-4820 14822 1-4828 1-4833 1-4839
1-48.0 1-4803 1-4808 1- 14815 1-4819 1-4826 14832 1-4839 1-4846
1-4793 1-4798 | 1-4805 1-4 1-4819 | 1-4827 1-4834 1-4843 1-4853 1-4865
1-47)8 1-4801 1-4805 1-4 1-4815 1-4820 1-4826 | 1-4832 1-4839 1-4847
1-4778 1-4731 1-4786 1- 14794 1-4798 1-4804 | 1-4810 1-4816 | 1-4824
1-4779 | 1-4782 1-4787 1- 14794 | 1-4800 | 1-4808 14814 | 1-4822 1-4830
1-4769 | 1-4772 1-4778 1- 1-4791 1-4799 1-4808 1-4814 | 1-4823 | 1-4832
1-4765 1-4769 1-4772 1- 1-4781 1-4784 1-4789 | 1-4794 | 1-4800 | 1-4811
1-4760 | 1-47¢0 | 1-4768 | 1- 1-4779 | 1-4785 1-4792 | 1-4799 1-4807 1-4815
1-4753 | 1-4758 1-4762 14 1-4773 1-4778 | 1-4784 | 1-4790 1-4796 | 1-4803
1-4754 | 1-4753 1-4762 1-4 1-4771 1-4776 | 1-4782 14788 | 1:4795 | 1-4500
1-4748 | 1-4752 | 1-4756 | 1-: 1-4766 | 1-4771 1-4778 1-4783 | 14790 | 1-4797
14720 | 1-4744 | 1-4748 | 1-¢ 1-4756 | 1-4761 1-4767 | 1-4773 | 1-4778 | 1-4784
1-472) 1-4733 | 1-4738 | 1-4 1-4747 | 1-4750 | 1-4756 | 1-4762 1-4767 | 1-4773
1-4722 | 1-4727 1-4732 1-4 1-4741 1-4746 | 1-4752 1-47C0 | 1-4766 | 1-4774
1-4711 1-4713 1-4718 | 1- 1-4726 1-4731 1-4737 1-4741 1-4750 1-4754

il | e M 7 - - I . .
1-47823 | 1-47858 | 1-47004 | 147946 | 148000 | 1-48053 | 1-48115 | 148178 | 148249 | 1-48324

1 i

| |
‘33 46 | 4.2 | 54 53 62 6-3 71 75 —
| J

S 36]-362c 361-362d





