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INTRODUCTION.

THIS second volume of the series of books on the Refractive

Indices of technical substances deals with Oils, Fats, and

Waxes.

The importance of this determination has been brought
to the notice of a wide circle of readers by the books of

Lewkowitsch, Fryer & Weston, Pickering, Gill, Ingle, Newton,

Friend, Leach, and others, and the examination of oils by
the Eefractometer has been a matter of routine in chemical

laboratories for many years, particularly since the Abbe Refracto-

meter and the Butter Refractometer have been available.

In consequence of the commercial importance of the Oil

and Fat Industries there are very many sources of reference,

and Mr Kanthack's task has been no light one. We have not

aimed at placing on record every published determination of

the Refractive Index of a given oil, but have endeavoured to

give a sufficient body of evidence to establish the limits met

with in the case of the commoner oils, and have sought to

tabulate at least one value for the rarer oils.

More than 2500 references to the original sources are given,

and it is hoped that the Bibliography will also be of service

to those who wish to consult the original literature for other

properties of the oils in the Tables.

Owing to the way in which the information required is

scattered through the chemical literature of the world, it is

evident that some publications on the subject, and possibly one

or two important ones, may have escaped notice. Readers of

this book, who may know of data which should be quoted, are

invited to communicate with the publishers, so that the next

edition may be rendered as complete as possible.

The limitations of the inferences to be drawn from

Refractive Index measurements will be familiar to readers of

this book, who are aware of the necessity of confirming the

indications of the instrument by other tests.

The increasing interest taken in analysis with the Refracto-
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iv INTRODUCTION

meter was well shown at a largely attended meeting of the

Society of Chemical Industry, held in London on 3rd February
1919. . There is an increasing tendency to include optical

methods in the physical examination of technical products, as

these methods have been found to give information which, in

many cases, is not given by the Specific Gravity ;
moreover the

determination of the Refractive Index has the advantage of

being much more rapidly performed, and also of being a more

accurate measurement. For rapid sorting tests the Refracto-

meter has no rival.

Official Publications, such as the British Pharmacopoeia and

the German Customs Regulations, specify limits of- refractive

indices, while the British Engineering Standards Association

and the American Society for Testing Materials include this

measurement in some of their specifications.

The following new applications, not referred to in the

Refractive Index Tables, deserve special mention.

An authoritative statement on " The Change of Refractive

Indices of Fixed Oils with Temperature
"

is given by A. F.

Joseph in the Journal of the Society of Chemical Industry,
Vol. 39, 15th March 1920.

An important paper on the "Dispersion of Oils" has-been

published by Fryer & Weston, and this property has been

found to have discriminative value for Tung Oil and Coconut

Oil. (The authors' values are given in this volume.) Dis-

persion measurements obtained with the Abbe Refractometer

are sufficiently accurate for use in this connection, according
to the experience of the present writer.

The instrument is also used in the analysis of ordinary

soaps, soaps containing phenols, or derived from sulphonated
oils. For the soaps last mentioned, Pickering (J. Soc. Chem.

Ind., 1920, T. 305) found that "the refractive index and fat

content are proportional. A graph plotted from these is very
useful."

The measurements may gain in value when they are plotted

against another physical property, such as the Melting Point,
as shown by F. H. Trim in his paper on the analysis of

mixtures of refined Arachis, Coconut, and Palm Kernel Oils

(J. Soc. Chem. Ind. 1920, T. 307).

J. N. GOLDSMITH.



PREFACE.

IT is not the province of a Compiler to accept or reject data

according to their aspect of verisimilitude or otherwise. For

such complex substances as oils, fats and waxes many of them

inevitably mixed with other bodies from the very nature of

their commercial production seemingly discrepant data cannot

be rejected off-hand. Indeed, in many cases, when taken in

conjunction with the information supplied in the text of the

published source, an abnormal figure may be a useful index

to the origin of the fatty substance or to the process by which

it was obtained.

The Compiler, who attaches the utmost importance to

the accurate determination of the temperature coefficient far

greater importance than it seems to have received in the past

has made a point of stating its value wherever an author has

either given it expressly or where two or more readings for

different temperatures have enabled the Compiler to calculate

it. These latter calculated values are marked by an asterisk

appended to the reference numbers in the last column.

From the recent paper of Wright and that of Joseph, to

which the Editor refers in the Introduction, and also from

the majority of values given in these tables, 0*00037 may be

taken as a probable mean value at temperatures not too far

removed from 25 and 40 C. There are a number of Sn/St

values which differ widely from the above mean. These

temperature coefficients would seem to be at least a check

upon the refractive constants given for different temperatures,

but in some cases they clearly invite caution. For instance,

when the temperature coefficient, as derived from two nD values,

showed a doubtful 8n/St value, 0*00126 say, the Compiler did

not hesitate to reject it.

The advantage of knowing the temperature coefficient

between 15 and 40 C. is that it is much easier to take a
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refractorneter reading at a temperature which has been

obtaining steadily for some time, and to reduce the observa-

tion to a standard temperature, than it is to establish the

required temperature.

The Compiler expresses the hope that the practical utility

of these tables may be enhanced by a series of critically

accurate determinations of temperature coefficients, so that it

may be practicable in future to reduce all data to one or two

standard temperatures.

The Compiler takes this opportunity to express his grateful

thanks to the Editor for the untiring help which he has given

him in what was necessarily a laborious task.

To Messrs Adam Hilger, Limited, the Compiler wishes

to express his sincere thanks for having enabled him to

perform his task with all the freedom which is needed for

scientific research.

R K.
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AJOWAN SEED OIL.

Ptychotis ajowan.

(Carium ajowan):

F.A. ...

AKAJEI OIL.

Syn. Sting Ray Oil.

Dasyatis akajei.

Japanese: "Aka-ei."

AKEBI SEED OIL.

Akebia quinata.

Japan.

AKON WAX.

AKOON SEED OIL.

Calotropis gigantea

( Asclepias gigantea).

Crude oil, extracted

F.A. ...

Temp, coeff. 8n/&t

Alausa pilchardus, see Pilcher

Oil.

Alburnus lucidus, see Whiting
Oil.

A leurites cordata and Fordii,
see Tung Oil.

Aleurites moluccana, see Candle-

nut Oil.

Aleurites triloba, see Kekuna Oil.

Aleurites trisperma, see Lum-

bang Oil, soft.

Alfalfa Seed Oil, see Lucerne.

Alfonsia oleifera, see Palm Oil.

Allanblackia Stuhlmanni, see

M'Kanyi Fat.

ALLOPHYLLUS EACEMOSA
SEED FAT.

(Syn.' Schmidelia racemosa).
Asia and Australia.

"Hangola Del" (Ceylon).

F.A.

tc.

35

35

20

27-5

40

25

40

40

60

60

1-4704

1-4593

1-4784

1-46145

1-4682

1-4678

1-4623

1-4550

0-00037

67-0

50-0

80'lj

53-2

63-5

63-0

54-5

43-8

1-4629

1-4567

55-4

46-2

Refer.
No.

17

7
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BALANITES MANGHAMI OIL.

Portuguese East Africa.

Pulp Oil

Kernel Oil

Bambuk Butter, see Shea Butter.

Bancoul Nut Oil, see Candlenut Oil.

BAOBAB OIL.

Syn. Renialia Oil.

From Adansonia digitata, Ad-
ansonia 'La, Adansonia

Grandidieri, Adansonia

madagascariensis, Adan-
sonia rutrostipa, Adan-
sonia alba, Adansonia

Gregori (Australia), Ren-
iala Fony (Madagascar).

From whole seeds of Adan-
sonia Grandidieri.

From decorticated seed

BARLEY SEED OIL.

Hordeum vulgare.
F.A, ...

BARLEY MEAL FAT.

"
Barroso," see Centrophorus

granulosus.

BASKING SHARK LIVER OIL.

Cetorhinus maximus.

See also Shark Liver Oil,

Japanese.

BASS OIL.

From Sea Bass, Centropristes
striatus.

New Jersey, May 1915.

September 1915.

From Striped Bass, Roccus
lineatus.

Wanchese, April 1915.

Potomac River, 1915.

Bassia butyracea, see Phulwara
Butter.

Bassia djave, see Njave Oil

Bassia lati/olia, see Mowrah
Butter.

Bassia longifolia, see Illipe*

Butter.

tc.

40

40

40

40

30

25

20

30

30

30

30

1-4605

1-4640

1-4585

1-4521

1-47450

1-4771

1-4773

1-4731

1-4860

1-4748

1-4895

51-8

57-0

Refer.
No.

40

40

48-8

39-6

73-5

78-0

24

41

78-2

71-3

93-6

74-0

100-0

156

385

385

385

385
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Oil.

cerifera

/em),
cmth An
Brazil.

m.p. 82-J

"
Carocho," s

CARP OIL.

Cyprinus c

Body fal

ferent

Japanese

Carpiodes c

Sucker.

Carpiodes cyprinus.

Delaware Bay, October 1915.

Carpiodes ihomsonii.

Lake Erie

CARROT SEED OIL.

Dancus carota.

F.A. ...

Carthamus oxyacantha, see Poll

Oil.

Carthamus tinctorius, see Saf-

flower Oil.

Carumbium sebiferum, see

Chinese Vegetable Tallow.

Carya am "ra and ovata, see

Hickory Oil.

Caryocar tomentosum, see Sacha

almendras.

Fat.

Caryodendron orinocense, see

Tacay Oil.
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t'C.
Refer.
No.

Delphinium datum, see Lark-

spur Oil.

Delphinusglobiceps, see Dolphin
Oil.

Delphinus longirostris, see

Dolphin Oil.

Delphinus phocsena, see Por-

poise Oil.

Dhomba Oil, see Calophyllum Seed

Oil.

DIKA FAT.

Syn. Dika Oil, Dika Butter,
Oba Oil, Wild Mango Oil.

From seed kernels oflrvinghia

gahonensis^ Irvinghia Bar-

teri, Margifera gabonensis.

West Coast of Africa. Native
names : Udika, Dika, Dita,

Oba, Iba (Gaboon).

F.A. ...

F.A. ...

DILL SEED OIL.

From Anethum graveolens.

Dipteryx odorata, see Tonka
Butter.

Discobatus sinensis, see Uchiwa
zame.

DJAMMA KERNEL OIL.
East Africa.

Djave Butter, see N'jave Butter.

DODDER OIL.

Syn. Cameline Oil, German
Sesame' Oil.

From seeds of Myagrum
sativum (Camelina sativa).

South Germany : Belgium,
Holland, Hungary, Balkan

States, Southern Eussia.

F.A.

50

50

40

40

35

35

25

20

25

21

1-4505

1-4357

1-4499

1-4380

1-4795

1-4760

1-4729

1-4761

1-4658

1-4794

37-4

17-4

36-5

20-4

82-0

76-0

3

3

67

67

5

5

71-0 174

76-1

59-8

81-9

175

175

411
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tc. Refer.
No.

Illicium verum, see Star Anise

Seed Oil.

ILLIPE BUTTER.

Syn. Mahwah Butter.

From seeds of Bassia longi-

folia.

South Indian var. Illipe mal-

abarica (Western ghats) ;

Native names :

"
Mowa,

Mahua, Illipe", Elupa, Ellupi

Ilupai."

Temp. coefF. Sn/St

Illipe latifolia, see Mowrah Seed

Oil.

Illupi, see Mowrah Seed Oil.

Indian Almond Oil, see Katappa
Oil.

INOY KERNEL OIL. .

From seeds of Poga oleosa.

West Africa.

"Njore Njole" (Cameroons),

"M'poga" (Gaboon).

Extracted oil

F.A.

INUKAYA OIL.

Syn. Be'be' Oil.

From seeds of the Inukaya

tree, Cephalotaxus drupa-

cea.

Cold-drawn oil prepared in

laboratory

INUKUSU OIL.

From fruit otMachilus Thun-

bergii.

Japan. "Tabu-no-ki."

40

45

40

40

22

15

45

20

25

1-4605 1-4609

1-4593

1-4613

1-4588

0-00040

1-4695

1-4700

1-4499

1-4760

1-4646

51-752-3
50-0

53-0

49-3

65-6

66-4

36-5

76-0

58-0

18

193

193

220

221

3

3

222

222
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Japanese Tea OH, see Tea Seed Oil

JAPANESE WOOD OIL.

Syn. Japanese Tung Oil.

From fruits of Elceococca-

vernicia.

"Abura-Kiri," "Jani-Kiri."

From Paulownia imperials
see Toi Oil.

JASMINE BLOSSOM "WAX."
Jasminum odoratissimum.

Mean temp, coeff. 8n/8t

From Shuei flowers, Formosa.

Jatropha curcas, see Curcas Oil.

JATROPHA GLANDULIFEEA
SEED OIL.

"Addalai, Uddalai, Nikumba."
India and tropical Africa.

Temp, coeff. 8n/8t

JATROPHA MAHAFALENSIS.
Madagascar.

Java Almond Oil, see Canari Oil,

from Canarium commune.

Java Olive Oil, see Sterculia Oil.

Jessenia polycarpa, see Sejen
Palm Oil.

Jiconga Nut Oil, see Koeme Oil.

Joliffa africana, see Koeme Oil.

Juglans cinerea, see Butternut

Oil.

Juglans regia, see Walnut Oil.

Kachiau Oil, see Katio Oil.

Kagoo Oil, see Pongam Oil.

tc.

25

20

84

65

56

60

40

25

20

1-5099 1-5186

1-5034 1-5083

1-4452

1-4510

1-4552

0-00036

1-4622

1-4713

1-4763

0-00033

1-4648

30-0

38-0

44-0

54-3

68-5

76-5

58-

225

225

225

226
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Leptonychotes, see Sea Lion Oil.

Lepus caniculus, see Rabbit Fat.

Lepus timidus, see Hare Fat.

LETTUCE OIL, EGYPTIAN.
Lactuca scariola oleifera.

Upper Egypt.
"Zeit Khass."

Expressed oil

LIME FRUIT SEED OIL.

Citrus limetta.

West Indies .

LIME TREE SEED OIL.

Tilia europea.

German

Whole fruit.

LIMONIA WARNECKEI SEED
OIL.

Syn. Afrcegle panniculata.
Africa.

Togoland
Total F.A

Liquid F.A
I

Lindera prsecox, see Aburachan
Seed Oil.

Lindera ser/ca, see Kurumoji
Seed Oil.

jndera triloba, see Shiromoji
Oil.

LING LIVER OIL.

Molva vulgaris.

F.A.

Temp, coeff. 8n/St

tc.

40

25

40

40

40

25

40

40

25

15

1 '46681 -4680 61 -4 63'2

1-4700

1-4731

66-4

71-3

40 1-4578

1-4512

1-4531

47-7

38-3

41-0

1-4691

1-4748

1-4609

1-4691

1-4754

1-4784

0-00038

0-00042

65-0

74-0

52-3

65-0

75-0

80-1
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tc. Refer.
No

Ptychotis ajowan, see Ajowan
Seed Oil.

Pulza oil, see Curcas Oil.

PUMPKIN SEED OIL.

Curcubita peps.

Pyrus cedonia, see Quince Seed !

Oil

Quercus agrifolia, see Acorn Oil.

QUINCE SEED OIL.

From Cedonia vulgaris (Pyrus
cedonia}.

Extracted with ether.

QUISQUALIS INDICA OIL.

Philippines.

Extracted with ether from dried

meat of nut ,

BABBIT FAT (TAME).

Lepus caniculus.

F.A. ...

RADISH SEED OIL.

Raphanus sativus.

Limits of four varieties : Raph-
anus sativus albus, niger,
radiola and oleifera

F.A. ...

Assam

Average limits

Raia clavata, see Ray Liver Oil.

Raia kenojei, see Ray Liver Oil.

EAPE SEED OIL.

Syn. Colza Oil.

From varieties of Brossica

species.

General definitions and classi-
:

fications : Lewkowitsch,
Chemical Technology of \

Oils, Fats and Waxes, 5th

Ed., 1914, Vol. II., 243.

25

25

30

40

40

20

20

40

25

15

25

40

15

1-4724 1-4739 70-272-5 318

1-4714

1-4585

1-4580

1-4495

1-47101-4722
1-46251-4630
1-4642

1-4640 1*4646

1-4750

1-4726

T4680
1-47201-4757

68-5

48-8

49-0

36-0

68-069-9
54-855-6
57-5

57-058-0

74-3

70-5

63-2

69-575-5

191

390

205

205

324

324

18

405

442

442

442

112
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TRIACETIN (Acetin).

d\l 1-1603.

TRIBUTYRIN.

(Butyrin).

TRIISOBUTYRIN.

TRICAPRIN.

(Caprin).

TRICAPROIN.

(Caproin).

Temp. corr. 8n/8t

TRICAPRYLIN.

(Caprylin).

TRIFORMIN.

(Formin).

Liquid, pure.

d ls 1-320

CERIDES.
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The Refractive Properties of Treated Oils.

I. HYDROGENATED (Hardened) OILS.
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APPENDIX III.

Dispersion of Oils.

WITH two or three important exceptions the dispersion values

of oils lie too close together for use in analyses. The most

interesting results were obtained with Tung Oil and Coconut

Oil. In America Holley and Brier's method, which is stated

to have been in successful use for the last six years, is not

based directly on the numerical values for the dispersion but

depends on the inversion of the spectrum colours shown by

Tung Oil when examined in the Pulfrich Eefractometer. An
addition of not less than 15 per cent, of pure Linseed Oil to the

Tung Oil under examination should restore the normal position

of the colour bands. If less than 15 percent, is required, the

oil is considered adulterated, while very pure oils have required

as much as 22 per cent.
;
the quality varies in different years.

(Holley, Paint Vehicles, Japans and Varnishes, 1920.) As,

however, Fryer & Weston point out in their important com-

munication on the
"
Dispersion of Oils," Analyst, 1918, pages

311-317, it should be preferable to measure the dispersion.

The Abbe Kefractometer can be used for this purpose, although
the Pulfrich, of course, gives more accurate readings.

Szalagyi's measurements (Ref. No. 453) of the dispersion of

commercial oils in 1914 were followed, in 1918, by Fryer &
Weston's work, in which the selection of the samples was care-

fully made, and their figures are, in the present writer's opinion,

to be adopted when they differ from the earlier figures.

Fryer & Weston show the effect of oxidisation and heating
on the dispersion, and also the effect of Fatty Acids; some of

their results are tabulated below. It should be pointed out,

however, that Szalagyi finds that the dispersion of the Fatty
Acids of Castor Oil is lower than the dispersion of the oil,

while, in the case of Niger Seed Oil and Almond Oil, Fryer &
Weston found that the Fatty Acids gave slightly higher values.

J. N. G.
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FRYER & WESTON
Dispersion at 40 C.

SZALAGYI

Dispersion at 45 C.

OIL.
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Dispersion at 40 C.

OIL.
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APPENDIX IV.

TABLE OF APPROXIMATE TEMPERATURE CORRECTION FOR

FATTY OILS TO REDUCE OBSERVATIONS TO A

STANDARD TEMPERATURE.

Multiples of^ = 0-00037.

FACTOR: 1

00037

2

00074

3

00111

4

00148

5

00185

6

00222

7

00259

8

00296

9

00333

10

00370

11

00407

12

00444

13

00481

14

00518

15

00555

16

00592

17

00629

18

00666

19

00703

20

00740

21

00777

22

00814

23

00851

24

00888

The correction is subtracted from the observed value of the

refractive index if the temperature of observation is below the

standard temperature, when higher it is added.
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APPENDIX V,

TABLES FOR CONVERSION OF BUTTER REFRACTO-

METER READINGS INTO REFRACTIVE INDICES

AND VICE VERSA.

MANY workers have used, and still use, the arbitrary scale of

the butter refractometer instead of refractive indices to record

their measurements. We have therefore had prepared 'these

tables, by means of which the butter refractometer readings

can be readily converted into refractive indices.

They are derived by interpolation from Pulfrich's original

equivalents. Although they have been independently arrived

at, they prove to be identical with the similar table of Leach,

and those of Fryer and Weston, with the exception of a very

few differences of one unit in the fourth place of decimals.



TABLE FOR THE MUTUAL CONVERSION OF n and B READINGS.
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