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PREFACE TO ENGLISH EDITION.

THE manufacture of lakes from coal-tar colouring matters (shortly

called aniline lakes) has grown to such an extent that it forms

to-day a special industry. By the marvellous development of

the aniline colour industry the number of possible and actually

manufactured lakes is exceedingly great, so that their analysis is

becoming at times a difficult work, the more so as the so-called

combined lakes containing several colouring principles together are

now produced by nearly every maker.

The 'method of George Zerr of testing for coal-tar colours in

aniline lakes (shortly mentioned in Zerr and Rubencamp's Colour

Manufacture) is an excellent help to the analyst, and is becoming
more and more appreciated. Everyone interested in the colour

industry will, therefore, find in the following pages, dealing with

this method and suitably brought up to date by the translator, a

useful addition to the work on Colour Manufacture published two

years ago by the same firm.

CHARLES MAYER.

BURGDOBF (SWITZERLAND),

August 1910.





PREFACE.

THE absence of any literature dealing with the analysis of aniline

lakes an operation carried out every day in important colour-

works was my inducement for studying during a series of years

the behaviour of the colouring matters generally used in the lake

industry with certain chemicals. The first requirement was to

characterise the colouring principles by the simplest methods con-

sistent with their ready recognition by the same means when

occurring as lakes. The large number of colouring matters

examined enabled me to arrange the following tables, wherein the

differential characters of each member of the same class form the

key to the analysis of aniline lakes, even of those which contain

several colouring principles.

Part I. of this book deals exclusively with the reactions pro-

duced by solvents and a few other chemical reagents on lakes from

coal-tar colours. The solvents used are hot water, alcohol, and

acetic acid, and the other reagents selected are solutions of caustic

soda (12 Be. and 40 Be.), sulphuric acid (66 Bd), and a hydro-
chloric acid solution of tin salt (SnCl2+HCl). A study was also

made of the behaviour of the lakes towards oil of turpentine,

linseed oil varnish, and direct sunlight.

The so-called standard lakes were used for these precipitations,

and on p. 213 full details and practical directions are given with

regard to their preparation, naming, storing, etc. In the Tables

forming Part I., col. 1 mentions the colouring matter, col. 2 the

carrier, col. 3 the precipitant used, col. 4 the approximate shade

of the lake specified, which may, under some conditions, differ

materially from that of the colouring matter used.
vii



Vlll PREFACE.

It was not always possible to test all the brands of a group
of colouring matters manufactured by the firms under the same

name, but when the coal-tar colours are important for forming
lakes or are extensively employed their numerous brands were

tested, preference always being given to those firms known to be

the actual makers (see Orange II., scarlet, crocein, etc.). Part I.

gives the tests with 332 coal-tar colours used for 412 distinct lakes,

but there are still gaps for instance, the alizarine red lakes, a

few "ice colours," and some brands of the most recent colouring
matters which, for various reasons, could not be considered.

Part II. shows the application of the reactions given in Part I.

It is assumed that the analyst has found one or more of these

reactions in the aniline lake being investigated, by means of

which the colouring matters are to be recognised as indicated in

the Tables IV.-XIV. The Tables are self-explanatory of the

method of procedure, but a key may be sketched as under :

Analytical Key.
The Colouring Matter is

shown in

1. Tests for solubility in hot water, alcohol, and
acetic acid.

2. Keaction with sulphuric acid

Operation I. \ Part I., further colour

II. / indicated.

III. Ether reaction.

3. Eeactions with caustic soda

(a) Of 40 Be.

Tables IV.-XI.

Table XII.

(6) Of 12 Be".

4. Rate of colour change as shown by the hydro-
chloric acid solution of tin salt.

Table XIII.

Table XIV.

The study of the Tables in Part II. is much facilitated by pre-

liminary tests with standard lakes made for this purpose in the

laboratory. By means of the reactions indicated in the various

Tables, one or more colouring matters are tested for according

to the analytical key. These tests make the determination of a

colouring matter a remarkably simple process, while by reading

only the Tables their application for analysing purposes seems to

be rather complicated. For this reason the text explaining the
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Tables does not give unnecessary details, especially those of a

theoretical nature, thereby making them easy and not confusing to

the reader. Additional help is afforded by a careful study of the

three very fully detailed examples of analyses from aniline lakes

given on pp. 212, 222, 226.

ERRATUM.

Page 70, for Bordeaux G read Bordeaux 0.
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TESTS FOR COAL-TAR COLOURS IN

ANILINE LAKES.

PART I.

THE problem of examining an aniline lake for its colouring prin-

ciple, when one or several coal-tar colours are present, is sometimes

nearly impossible, especially because the literature on the subject
has hitherto had no reliable guide, the topic not having been

adequately dealt with notwithstanding its great importance.
Hence it happens that the analyst, relying mainly on conjecture
and accidental conditions, often spends days, and sometimes even

weeks, in making fruitless laboratory tests, until he, by a happy
chance, finds a character more or less special for the colouring
matter he is endeavouring to identify. The tiresome groping
involved by the lack of system, often not fully recognised by the

managers of some colour-works, must damp the ardour of the

young technical chemists at present complained of so much, and

yet little or nothing is done by the authorities towards removing
this difficulty.

It is an error to assert that experts have no knowledge of good
characters for definitely determining the colouring principles in

lakes from coal-tar colour. If these are not so distinct as those

used, for instance, in inorganic qualitative analysis, the experts are

fully cognisant of the distinctive behaviour of the coal-tar colour

groups, as well as of the individual members of those groups,
towards certain selected reagents, such as alcohol, sulphuric acid,

caustic soda, and others. It is at present the custom for experts
to draw up private schemes for an easy systematic analysis of lakes.

If this is not prominent at present, it is not inconsistent with the

assumption that the possible injury to business by the divulgence
of secrets is the primary cause which prevents an open exchange

1



2 TESTS FOR COAL-TAR COLOURS IN ANILINE LAKES.

of ideas and methods amongst the experienced technical chemists

of the branch
;
otherwise it is inexplicable why the young works-

analysts are allowed to carry on their laboratory tests for weeks
and to search the mazes of the literature for days with such little

avail rather than co-operate in drawing up a simple method of

analysis for rapidly determining the coal-tar colouring matter in a

lake, which, like analytical work generally, could be used by all

workers. Apart from the fact that, notwithstanding this exclusive-

ness, the colour chemist has plenty of opportunities of making
improvements in his own department, the industry would welcome
a simple, reliable process for testing the colouring principles of

coal-tar colour lakes, as this would soon free the trade from a
certain number of inferior products which have led to a lack of

confidence in the colours, and rightly so, for, owing to the difficulty
of quickly testing them, they are often bought and partly used

before any remedy can be applied. By means of a reliable and

given method of analysis, prudence could be exercised in trading
low-class goods, the troublesome laboratory work be simplified,
and more energy would be available for profitable work. The
conclusion is that the importance of the work is sufficient to over-

rule the objection to co-operation for this purpose. The first

important systematic scheme showing the behaviour of the coal-

tar colours towards reagents was given in the pamphlet issued by
the Hoechst Colour-works * for the guidance of their customers as

to the character of the colouring matters made by them, the useful-

ness of which is much appreciated by those who have used it for

testing purposes.
It was this pamphlet, which deals with colouring matters only,

that induced the author to extend it so as to be applicable to all

coal-tar colours used for making lakes, as well as to the lakes

themselves. The numerous reactions already observed warranted
the opinion that a reliable method of testing the coal-tar colours or

their lakes could be drawn up from them. The great multiplicity
of the coal-tar colours in the trade many of which are so similar

that reaction characteristics are required as distinctive as those

known in inorganic qualitative analysis, hitherto dispensed with

may at first sight seem to be very complicated ;
but the procedure

is much simplified by the circumstance that we are here dealing
with substances the colouring principle of which is approximately
known. For instance, no one would test for a green or a blue

colouring matter in a pure red or a brown-orange aniline lake
;
for

a red or an orange colouring' matter in a pure green lake pigment.
There are a certain number of lakes the ground-colour of which is

shaded with a coal-tar colour of a different tint (combined lakes) ;

but in practice the analysis is generally made for the predominant
colouring matter only, and the shading one afterwards determined

by practical laboratory tests as known to any experienced chemist

* The Coal-tar Colours of the Colour-works, late Meister, Lucius & Bruning.
a. General Part, 1896.
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of the branch. The essential qualification of a colour analyst is a

thorough knowledge of the reactions of coal-tar colouring matters

with selected specified reagents. Notwithstanding their high im-

portance both for analysis and for technical application in the

manufacture of lake pigments, the reactions of coal-tar colours have
not been made the subject of a special work, although- certain

branches have been dealt with in books on dyeing, cloth-printing,
etc.

; these, however, notice the principal coal-tar colours only,
and quite exceptionally their numerous lakes. The most efficient

application of the coal-tar colours in lake-making necessitates,

irrespective of the operative part, a special study of all the coal-

tar colours employed and a very intimate knowledge of their

distinctive reactions. In order to avoid undue complications, the

reagents to be used should be limited in number. Apart from this,

it should be carefully borne in mind that the colouring matter in

this case is not present as such, but occurs in a manufactured lake in

which the colouring principles have been precipitated in a special way.
The precipitation, which has a high diagnostic value in in-

organic qualitative analysis with regard to the determination of

the elements present, cannot be used in the same way for the
coal-tar coldurs. For these but few methods of precipitation are

used, and even then only for grouping the substances so that those

having similar characters sometimes 20, 30, or more coal-tar

colours may be precipitated by the same agent. The principal
character relied on is always the visible change of shade produced
by the precipitant. Apart from the analysis of the carrier of the
lake in question which is not the object of this book this change
of shade may sometimes be brought about by the decomposition of

the lake, but, preferably, should be due to the alteration of the

colouring matter only, in order to avoid any masking effect arising
from the action on the carrier. In the following tables, caustic soda
at 40 Be. is advantageously selected as a reagent ;

its strength is

such that it has little or no effect on the base, although it has a
characteristic one on the colouring matter only. Weak caustic

soda has another effect : sometimes the colouring principle is dis-

solved by it and the base more or less decomposed. In this case

the reactions are less characteristic, and are consequently of less

diagnostic value; but such reactions are retained, as they afford

a good idea of the fastness of the lakes to freshly slaked lime,
which is about the same as that to dilute caustic soda (12 Be\).

A further and most important diagnostic method with regard
to the nature of coal-tar colours is afforded by strong sulphuric
acid, which modifies the shade of nearly all coal-tar colours in a
characteristic manner, but usually it also acts on the base. The

change of the shade is, however, generally so different from the

original one that the action on the base does not impair the utility
of this test.

In the following tables the effect of the treatment with sulphuric
acid (66 Be.) is considered in three distinct stages.
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The first stage (Op. I.) records the results produced by sulphuric
acid (66 Be.) highly diluted by adding some drops of it to a test-

glass containing about 500 c.c. of cold water. The results vary
with the nature of the colouring matter used in the following

ways :

1. The original shade returns, and

(a) remains constant
;
or

(b) disappears after a definite interval of time.

2. A different shade from the original is produced, and

(a) remains constant
;
or

(b) disappears after a definite interval.

3. The lake is decolorised immediately, and

(a) so remains
;
or

(b) after standing a long time a pale hue similar to the

original shade reappears.

4. A precipitate is produced

(a) of a shade similar to the original ;
or

(b) different from it
;
which

(c) remains constant ;
or

(d) disappears after a time ;

and the supernatant (top) liquid is

(a) clear and transparent ;

(b) turbid ;

(c) coloured ;
or

(d) colourless.

All these characters are met with in the coal-tar colours, and are

sufficiently distinct for their diagnosis.
In the second stage (Op. II.) the acidified liquid from Op. I. is

neutralised, or rendered slightly alkaline, by means of caustic soda

(12 Be.). It is thereby rendered

1. Clear and transparent, or a precipitate is formed

(a) of the original shade
;
or

(b) of a different one.

2. If the precipitate persists, the supernatant (top) liquid is

(a) coloured; or

(6) colourless.

The purpose of the third operation (Op. III.) is to indicate if

the colouring matter in question is taken up by ether or not. The
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liquid from the second stage (with or without the precipitate) is first

cooled down if necessary, and then strongly shaken with a suitable

quantity of ether (3 to 4 c.c.). After a definite interval the ether

rises to the surface, and is either coloured or colourless. In the

following tables (Op. III.) only the coloration of the ether is men-
tioned, other remarks being avoided in order to prevent any mis-

understanding. If, therefore, under Op. III.
"
pale lemon-yellow

"

is mentioned, it means that the colouring matter being tested for

tints the layer of ether that shade.

The reaction of the coal-tar colour lakes with hydrochloric acid

and a solution of tin salt is also of great importance, even if some

colouring matters require a long time for the reaction to be com-

pleted. By the reducing effect of the tin solution (composed of

95 grms. of crystallised tin salt and 15 to 20 grms. of hydrochloric
acid, 23 Be., in 500 c.c. of water), the lakes from coal-tar colours are,

with few exceptions, completely decolorised, but the time required

ranges from minutes to hours or even weeks. The great difference

in the time range is a very useful guide to the nature of the colour-

ing matter being tested, as indicated by the following example.
The yellow coal-tar colours Sulfon-yellow R. cone. (Bayer),

Milling-yellow OO (Casella), Citronin A (Leonhardt), and Mikado-

yellow 8 G produce four lakes of exactly the same shade on a white
carrier obtained by precipitation in corresponding quantities of raw
materials, but very difficult to distinguish by ordinary methods, even
in the hands of experienced chemists, so far as single-coloured lakes

are concerned. Their characteristic reactions with the tin salt

solution, however, easily differentiates them as shown below.

The lake from Sulfon-yellow R is rendered decidedly redder,
and absolutely decolorised in 3 hours

;
the residue is white,

and the supernatant (top) liquid colourless.

The lake from Milling-yellow OO turns a dirty pink shade
at first; this changes to a brownish red, and the colour

disappears in 4 hours
;
the residue is white, and the super-

natant (top) liquid colourless.

The lake from Citronin A does not change its shade, but the

colour disappears in 48 hours.

The lake from Mikado 8 G becomes much browner, and the
colour disappears in 21 days; the residue becomes pale
ochreish in colour, and the supernatant (top) liquid a pale

wine-yellow.

The difference in time required for the entire loss of colour

suffices for their distinction, irrespective of the change of shade;
even if the percentage proportion of the first named is much higher
than that of the Citronin and Mikado-yellow, the loss of colour might
take 4, 6, or 8 hours, but never 48 hours or 21 days.

As a fact, the time required for complete decolorisation depends on
a variety of conditions, such as, first,the weight of the lake in question,
and the volume of the tin solution used

;
others are the percentage
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of the colouring matter in the lake, the sp. gr. of the lake, the state

of the lake according as it is in powder or lumps, the condition and

strength of the tin solution, the temperature applied on testing, etc.

In the following tables all particulars are for the 5 per cent, pre-

cipitations, i.e., 100 parts of the lake contain 5 parts of colouring
matter

;
for example, 0'25 grm. of the Sulfon-yellow lake is treated

in the cold, and 5 c.c. of the tin salt solution, having the composi-
tion and strength mentioned above, until the colour disappears or

remains constant. Numerous experiments proved that the time

was constant under the same conditions : i.e., 0*25 grm. of the lake

with Sulfon-yellow was decolorised by 5 c.c. of the salt solution in

3 hours
;
0'5 grm. in 6 hours

;
0*75 grm. in 9 hours

;
and so on. The

same is also true if 5, 10, or 20 per cent, precipitates are treated with

the same volume (5 c.c.) of the tin salt solution. On the other

hand, the colour always disappears in 3 hours if, for instance, 0*5

grm. (5 per cent.) of Sulfon-yellow lake is treated with 10 c.c. of the

tin salt solution ;
or 0*75 grm. (5 per cent.) of the lake with 15 c.c. of

the tin salt solution ;
or 0'25 grm. (10 per cent.) of the lake with

10 c.c. of the tin salt solution
;
or 0'25 grm. (20 per cent.) of the

lake with 20 c.c. of the tin salt solution
;
all being carried out in

the cold.

These examples indicate the possibility of effecting the complete
loss of colour in the same time by adjusting the volume of the salt

used to the ascertained percentage of colouring matter in the lake,

so that, by means of the table showing the time required for

decolorising the lakes with stated percentages of colouring matter,

the time observed was sufficient for determining the colouring
matter in the sample being tested, provided the percentage of

colouring matter in it is known
;
while from this the quantities of

the solutions required may be roughly calculated. There should

also be a preliminary test for intensity of the lake in question,
which need not be specially difficult in practice. The author has

often been able to determine a colour in this way; doubts only
exist when two or more coal-tar colouring matters differing much
in their behaviour with the tin salt solution occur in the same

lake, which, fortunately, is not often the case. Combined lakes

containing both acid and basic coal-tar colouring matters may often

be diagnosed by this method, since the constituent colours natur-

ally differ in the time needed for decolorisation. In any case, the

behaviour of aniline lakes towards a tin salt solution is always
worth consideration. The additional reactions noticed in the tables

are the solubility of the lake in

1. Hot water (60-70 C.) (fastness to water),
2. Alcohol (fastness to spirit),

3. Acetic acid,

4. Oil of turpentine,
5. Linseed-oil varnish,

as also the behaviour of the lakes towards sunshine (fastness to light).
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These properties of lakes are always of practical importance, but
in this volume are used for diagnostic purposes only, and may
successfully be applied, especially in dubious cases. As regards the

behaviour of lakes towards sunshine, the percentage of colouring
matter has an influence, inasmuch as those with the smaller per-

centages lose colour more quickly than those in which it -is -high.
Hence the relations given in the tables are the observed lakes being
all of about the same strength of general comparative value only.
For exposure to sunshine, the lakes were mixed with size.
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[TRANSLATOR.]

Reactions of the Lake with

NaOH. H2S04.

SnCl _Special Remarks.

Brownish.

Top. liq.: yellow

Orange. Sol.: yellow

Violet

Brown

Bluish green solution

Reddish brown

Dirty bluish green

Brownish red
;
solution

red

Decolorised

Decomposed ;
with

NaOH, red-violet

Reddish carmine
solution

Brilliant bluish carmine

No effect

Violet.

Top liq.: pale red

Red-brown

Becomes darker.

Top liq.: dull wine-

yellow

Brownish yellow

First, pale red
; later,

decolorised

Decolorised

Orange.
Top liq. : pale yellow

Decolorised

Violet
;
on boiling,

bluish red

Blue solution

Very fast to light and
water

;
fast to spirit.

Very fast to light and
water

;
fast to spirit.

Very fast to water ; fast

to light and spirit.

171





PAET II.

ON TESTING FOR COAL-TAR COLOURS.

IF the tables in Part I. are carefully studied it will be readily
noticed that, notwithstanding the numerous substances dealt with,
the differential characters allow of the construction of a systematic
scheme for the determination of the colour principle in every coal-

tar colour lake. Certainly, as already mentioned, the investigation
does not proceed so far as to permit of such precise results as are

effected in qualitative inorganic analysis ; still, the analytical

processes have been so far simplified that, in a doubtful case, the

lake can be assigned to a particular coal-tar colour group. This is

especially the case with those lakes the manufacture of which
from differently coloured coal-tar colours is more or less excluded,

as, for instance, the yellow, orange, and blue lakes. On the other

hand, the special distinct shade of certain aniline lakes at once

suggests the idea of their being combinations from various colouring
matters. This group comprises, for example, the most fiery and
most brilliant green lakes, the brilliancy of which, as is known, can

only be brought about by the combined precipitation of yellow and

green coal-tar colours
; since, as yet, no single yellowish green coal-

tar colour has been obtained, and as the preparation of a pure
yellowish green lake requires a mixture of yellow and blue colours,

the only alternative left would be technically so difficult as to be

prohibitive.
The analysis of coal-tar colour lakes is made easier by the fact

that the makers always endeavour to obtain the most lively and

fiery shades, which can only be effected by using colouring matters

known to have the purest shade. With the exception of the green
coal-tar colours, such purity of shade is only practicable by a mixture
of colouring matters belonging to the same group or to a closely
allied group, e.g. yellow with yellows, red with reds and oranges,
blue with blues. Mixtures of yellow and red, of red or yellow and

blue, blue and violet or green colouring matters are rarely used, as

they yield more or less dull and defective shades. The following
small table will clearly explain the matter :
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and between the groups of colouring matters, as shown in the com-

prehensive tables forming Part I. of this work.

The sharp distinction of the great mass of material into groups
according to their solubility in hot water, alcohol, or acetic acid

renders analysis easy and simple. When the degree of solubility
of all the coal-tar colour principles has been ascertained it is very
easy to assign any particular sample to its appropriate group ; one
can then readily determine which member of the group it most
resembles as regards its solubility in hot water, alcohol, or other

solvent under similar conditions.

The following scheme indicates the possible results for the three

solvents mentioned :
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TABLE I.

REACTIONS OF THE COAL-TAR COLOUR LAKES
WITH HOT WATER.

Class.

Yellow lakes containing :

Orange lakes containing :

Red lakes containing :

Insoluble in Hot Water.

Pigment-chlorine GG inpasl

Pigment-chrome-yellow L i

aste]
in WM. L.Br.)

Milling-blue (Cass.)

Mikado-yellow G (Muhl.)
Auramine on China-clay or green-

earth

Mikado-orange 3 RO, 4 R (Muhl.)
Pigment-orange R in pulp (M. L. Br.)

Autol-orange in pulp (Bad.)
Permanent orange R in pulp (Berl.)

Ponceau for lakes G extra, B extra (Muhl.)
Ponceau 3 RL

; pigment-
*

red in pulp G, B
Red for lakes P; Brilliant

red for lakes R in

KM. L.Br.)
Pigment-Bordeaux R, N

in pulp
Pigment-purple A in pulp
Rubin B on green-earth
New magenta on China-

clay or green-earth

Astacin-red B
j
lithol-red R in

pulp
Autol-red in pulp (all brands)
Magenta in powder on China-

clay or green-earth
Rubin N on China-clay or

green-earth
Permanent red 6 B
Bordeaux for lakes B
Tannin-heliotrope (Cass.) with

tannin, clay, or green-earth

Helio-purpurin 3 BL
; Helio

fast red G in pulp
Benzo fast scarlet 5 BS
Rhodulin-red C with tannin

on clay, or green-earth
Brilliant rhodulin B with

tannin, clay, or green-earth
Safranine Mooo with tannin, Y

clay, or green-earth Ufkihi \
Russia-leather-red N on clay p

u

or green-earth J
Safranine (all brands) on China-clay

or green-earth
Eosine (all brands) precipitated by lead

nitrate or lead acetate

(Bad.)

(Berl.)

>(Bay.)

Sparingly Soluble in Hot Water.

Chloramine-yellow GG (Bay.).

Orange for lakes ON (Bad.).
Mandarin G extra (Berl.).
Chloramine-orange G^
Pluto-orange G

Vermilion-scarlet (Leipzig).
Ponceau for lakes 3 RN 1

Berl.)

TL '

Brilliant red G, R fiad.).
Brilliant carmine L
Red for lakes A 101

pulp
Ponceau 4 R
Cloth-red

Pigment-scarlet 3 B
Ponceau 3 R (W. t. M.)
Fast red BT
Brilliant Helio-purpurin

5BL, 10 BL
Benzo fast scarlet 4 BS

|

Benzo-purpurin 4 B J

Erythrosine \ precipitated by lead

Phloxine J nitrate or acetate.

Rhodamine (all brands) precipi-
tated by resin soap.

Magenta in powder, dark (Bad.),

precipitated by tannin.



ANILINE LAKES. 177

Class. Insoluble in Hot Water. Sparingly Soluble in Hot Water.

Violet lakes containing

Blue lakes containing

on China-

clay, green-
earth, or

precipitated

by tannin

Cresyl-violet 2 B
(Miihl.)

Methyl-violet R
(M. L. Br.)

Methylene-violet RRA
(M. L. Br.)

Methylene-violet BN
powder (M. L. Br.)

Methyl-violet B extra

(Bad.)
Rhodulin-violet (Bay.)

Methyl-violet 2 R, BB
(M. L. Br.)

Rhodulin-heliotrope
(Bay.)

Formyl-violet S 4 B (Cass'.)
Fast acid-violetA 2 R, RO, B (M. L. Br.)
Acid-violet 4 R (Bad.)
Guinea-violet 4 B

;
violet for lakes R

(Berl.)
Benzo fast violet R (Bay.)

on China-

clay or

green-earth

L. Br.)

.(Bay.)

Cotton-blue 00, soluble in

water
Dianil-blue G, R ; pure

blueO
Water-blue R
Opal-blue (green, red, or

bluish shade)
Blue for lakes I (Bad.) ;

wool-blue BB,
5 B, R (Berl.)

Helio fast blue BL, SL
Benzo pure blue
Helio-azurin BL, RL
Benzo-azurin G
Brilliant helio-azurin 5 G, B
Benzo fast blue BN, 5 R
Benzo-chrome-black-blue
Water-blue 3 R (W. t. M.)
Cotton-blue 00

; blue BSHL (Oehl.)

Navy-blue BN ; Victoria- 1

blue B (Bad.)
Victoria pure blue (Bad.)
New methylene-blue

GG (Cass.)

Capri-blue GN ;
fast

navy-blue R (Oehl.)

Methylene-blue BG, BH,
B (Bad.)

Turquoise-blue BB
(Bay.)

New methylene-blue FR
, (Bay.) j

Turquoise-blue G (Bay.), on green-
earth

Alkali-blue (all brands)

on China-

clay, green-
earth, or

precipitated

by tannin

on China-

clay or

green-earth

Methyl-violet BB
(M. L. Br.)

Rhodulin-helio-

trope (Bay.-)
Acid-violet 3 RA (M. L. Br.).

precipi-
tated by
tannin.

Blue for lakes CB (Cass.).
Patent blue A (M. L. Br.).

Neptune-blue B (Bad.).
New patent blue GA (Bay.).

Turquoise-blue BB (Bay.), pre-

cipitated by tannin.

Turquoise - blue G (Bay.), on

China-clay.
New methylene-blue F, FR

(Bay.), precipitated by tannin.

12
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Class. Insoluble in Hot Water. Sparingly Soluble in Hot Water.

Green lakes containing

Brown lakes containing

Neptune-green S, SB (Bad.)

Naphthol-green
Benzo dark green GG (Bay.)

Benzo-green G (Bay.)

Malachite-green 1 on China-clay or

Brilliant green J green-earth

Manchester-brown (Cass.)

Chrysoidin
Vesuvin 4 GB (M. L. Br.)
Vesuvin BL (Bad.)

Phosphine 3 R (Berl.)
Bismarck-brown B (Bay.)
Benzo-chrome-brown G, R
Chloramine-brown G (Bay.)

on

( China-clay

y.)

Acid-green (all brands).
Green for lakes BW (Cass.).

Blue-green S "1

Light green SF, SL UBad.).
Neptune-green SEN J

Guinea-green 12157 (Berl.).
on clay or

precipitated by
tannin.

Brilliant-green
Malachite-green
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TABLE II.

REACTIONS OF THE COAL-TAR COLOUR LAKES WITH ALCOHOL.

Class. Insoluble in Alcohol. Sparingly Soluble in Alcohol.

Yellow lakes containing :

Orange lakes containing :

Red lakes containing :

Mikado-golden-yellow G, 2 G,'
4G

} (Miihl.

Mikado-golden-yellow 6 G, 8 G

Mikado-orange 3 RO, 4 R (Miihl.)

Vermilion-scarlet G, R (Leipzig)
Ponceau for lakes G extra. B extra. L

(Miihl.)
Ponceau 3 RL

; Chromotrop 8 B
(M. L. Br.)

Ponceau for lakes 3 RN; LitholO
red in pulp WBad^

Brilliant carmine L
;
Astacin- f"

'*

redB J
Ponceau RR for lakes

Ponceau RRL, 3 RL
^

Scarlet-red A 101; Bordeaux for HBeri)
lakes B

Benzo fast scarlet 5 BS (Bay.)

(Bad.).

Chinolin-yellow.

Milling-yellow 00 (Cass.).

Pigment-chlorine in pulp
(M. L. Br.).

Chloramine-yellow GG
; paper-

yellow R (Bay.).
Direct yellow R extra.

Mordant-yellow G, R
; Astacin

yellow R (Bad.).

Cloth-yellow G (Oehl.).

Pluto-orange G : Congo-orange G
(Bay.).

Ponceau 2 RX (Leipzig).
Palatine ponceau for"

lakes G, GG
Ponceau for lakes LN,

LE, 2 RZ
Ponceau for lakes G, R ;

Fast red BN
Erythrin X; PonceauBN
Ponceau GRI, RL,

2 RL, 5 R
Pigment-scarlet 3 B

;

Bordeaux G, R
Brilliant crocein B,

BB, 5 B, bluish,

yellowish
Phloxine BA extra 0,

GA extra O
Ponceau GL, RL, "RL 57299,

4 R, 4 BGL, 44099 (BerL).
Guinea-red 4 R

;
Colombia fast

scarlet 4 B.
Ponceau 3 R(W". t. M.).
Brilliant crocein 9 B

; )

Amaranth B \ (Cass.).

Erythrosine yellowish, B )

Brilliant helio-purpurin
x

B
Benzo-purpurin 4 B
Fast red BT
Benzo fast scarlet 4 BS
Azo-phloxine 2 G
Helio fast red G
Brilliant acid-carmine G, B, 6 B

(Oehl.).
Rose Bengale (all brands).

-(M.L.Br.).

-(Bay.).
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Class. Insoluble in Alcohol. Sparingly Soluble in Alcohol.

Violet lakes containing

Blue lakes containing :

Green lakes containing :

Brown lakes containing

Cresyl-violet 2 B (Miihl.), on China-

clay or green-earth
Violet for lakes R (Berl.)
Helio-violet RL (Bay.)

Cotton-blue 0, soluble in

water S (M. L. Br.)
Dianil-blue

; pure blue

Benzo fast blue BN, 5 R
Helio-azurin RL, BL
Brilliant azurin 5 G

;
P

Benzo-azurin G [-(Bay.)
Brilliant benzo-blue 6 B
Benzo pure blue
Benzo-chrome-black-blue B
Blue BSHL

;
cotton-blue 00 (Oehl.)

New Methylene-blue GG (Cass.), precipi-
tated by tannin

Capri-blue GN (Miihl.) on green-earth

Methylene-blue BG, BH, B (Bad.),
on China-clay or green-earth

New methylene-blue BB, F (Bay.), on

China-clay or green-earth

Acid-green extra cone. (Cass.)

Acid-green D cone. (M. L. Br.)

Light green SF, SL (Bad.)

Naphthol-green
Benzo-green G (Bay.)

Methylene-violet (precipitated by
tannin).

Fast acid-violet B (M. L. Br.).
Acid-violet 4 R (Bad.).
Guinea-violet 4 B (Berl.).

Blue for lakes CB (Cass.).

Neptune-blue B (Bad.).
Helio fast blue BL, SL
Wool-blue N

;
New

patent blue GA
Victoria-blue B

")

(Bad.)
Victoria pure blue f

(Bad.)

Capri-blue GN (Miihl.), precipi-
tated by tannin or with

China-clay.

Methylene-blue R
(M. L. Br.) I

Methylene-blue BB f

(Bad.)

Methylene-blue
BH, B (Bad.)

Turquoise-blue G

(Bay.).

precipi-
tated by
tannin.

on China-

clay or

green-
earth.

(Bay.)
3thvlene-blue FR

precipi-
tated by
tannin.

Metl

(BayO
New methylene-

blue F, BB
(Bay.)

Fast navy-blue (Oehl.), on green-
earth.

Green for lakes BW (Cass.).

Blue-green S (Bad.).

Neptune-green S, SB (Bad.).

Guinea-green B, B extra, 12157

(Berl.).

Acid-green L ;
Benzo dark green

GG (Bay.).

Phosphine 2 G, 3 R (Berl.), on

China-clay.
Benzo chrome-brown G, R (Bay.).
Chloramine-brown G (Bay.).
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TABLE III.

REACTIONS OF THE GOAL-TAB COLOUR LAKES
WITH ACETIC ACID.

Yellow lakes containing

Class.

Orange lakes containing

Red lakes containing :

Violet lakes containing

Blue lakes containing :

Green lakes containing :

Brown lakes containing

Insoluble in Acetic Acid.

Mikado-yellow G (Miihl.)

Pigment chrome-yellow L (M. L. Br.)

Autol-orange in pulp (Bad.)

Astacin-red B (Bad.)
Lithol-red R in pulp (Bad.)
Autol-red GL, RLP, RLP bluish in

pulp (Bad.)

Pigment-red G in pulp (M. L. Br.)

Pigment-Bordeaux R, N in pulp
(M. L. Br.)

Benzo fast scarlet 5 BS (Bay.)

Benzo-purpurin 4 B (Bay.)
Most brands of phloxine and rose

Berigale

Cresyl fast violet 2 B (Miihl.) on green-
earth

Violet for lakes R (Berl.)

Benzo fast blue 5 R (Bay.)
Helio-azurin RL, BL (Bay.)
Brilliant helio-azurin B, 5 G (Bay.)
Benzo-azurin G (Bay.)
Benzo-chrome-black-blue B (Bay.)
New methylene-blue GG (Cass.), on

green-earth
Benzo pure blue (Bay.)

Capri-blue GN (Miihl.), on green-earth
New methylene-blue (Bay.), on green-

earth

Fast navy-blue K (Oehl), on green-earth

Benzo-green G (Bay.)

Phosphine 2 G, 3 R (Berl.)

Sparingly Soluble in Acetic Acid.

Pigment-chlorine GG (M. L. Br.).
Mikado golden-yellow GG

(Miihl.).

Chrysophenin G (Bay.).

Paper-yellow 3 G (Bad.).

Pyramin-yellow for lakes (Bad.).

Mikado-orange 3 RO (Miihl.).
Fast orange (M. L. Br.).

Chloramine-orange G (Bay.).

Pluto-orange G (Bay.).

Pigment-orange R in pulp

(M. L. Br.).
Permanent orange R (Berl.).

Ponceau for lakes G extra (Miihl.).
Ponceau RL, 2 RL, 3R L

(M. L. Br.).

Pigment-scarlet 3 B (M. L. Br.).

Pigment-red B in pulp (M. L. Br.).
Brilliant red for lakes in pulp

(M. L. Br.).
Brilliant carmine L (Bad.).
Ponceau RR for lakes (Bad.).
Autol-red BGL, BL in pulp (Bad.).
Ponceau GL (Berl.).
Scarlet for lakes A 101 in pulp

(Berl.).
Bordeaux for lakes B (Berl.).
Brilliant helio-purpurin B (Bay.).
Safranine, on China-clay or

green-earth.

Rhodulin-heliotrope "1 on

(Bay.) Ureen-
Rhodulin-violet (Bay.) J earth.

Dianil-blue (all brands) (M.L.Br.).
Helio fast blue BL, SL (Bay.).
Benzo fast blue BN (Bay.).

Capri-blue GN (Miihl.), precipi-
tated by tannin.

Methylene-blue (all brands), on

green-earth.

Benzo dark green GG (Bay.).

Benzo-chrome-brown G, R (B&y.).
Chloramine-brown G (Bay.).
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TABLE IV.

CLASS L PRECIPITATED COAL-TAR COLOURS SOLUBLE IN
HOT WATER, ALCOHOL, AND ACETIC ACID.

Yellow lakes containing

Orange lakes containing :

Ked lakes containing :

Brown lakes containing

Violet lakes containing :

Blue lakes containing :

Green lakes containing :

Auramine, precipitated by tannin or with China-clay.

Chloramine-yellow M ;
Fast light yellow G

; Paper-yellow G
;

Sulfon-

yellow R ; Indian-yellow (Bay.).

Paper-yellow A, 3 G, RR ; Pyramin-yellow G for lakes \
Astacin-yellow R /
Azo-yellow ; Victoria-yellow cone. (M. L. Br.).
Citronin G00o, R00 ; Cloth-yellow G, R (OehL).
Curcumeitn extra fine (Beyer & Kegel).
All brands of naphthol-yellow and metanil-yellow (from all makers).
Thioflavin T (Cass.).

Orange II., II. extra cone. (W. t. M.).

Orange RL (Beyer & Kegel).

Orange extra, ENL, II. (Cass.).

Orange II. L, II. R \m T p ,

Brilliant orange G, R }
<M> L ' Br

')'

Orange extra, II. (Bad.).
Mandarin RL (Berl.).

Orange II. B (Bayer & Co.).

Xylidine ponceau R
;
Fast-red cone. 130

; Bordeaux double cone. (Beyer
& Kegel).

Excelsior ponceau for lakes JJN
;
Brilliant ponceau G ; Ponceau

"|

for lakes GG, R KCass.).
Brilliant crocem B, M, Boo, Moo, 9 B
Ponceau GRLH, GRL, B extra

"]

Scarlet GRL
;
Bordeaux

; Chromotrop 10 R
; Crystal- t(lt L. Br).

ponceau 6 R
Ponceau for lakes LGN

;
Fast red AV ; Fast ponceau B (Bad.).

Azo-carmine B (Bad.).
Ponceau GL, 3 RB, BO extra, 6 RB, 58940, 64580 (Berl.).
Ponceau GR, 2 R (W. t. M.).
Brilliant double scarlet 3 R

;
Crocein-scarlet 10 B

; Benzo-"]
Bordeaux 6 B

[-(Bayer
& Co.).

Leather-red R ;
Brilliant crocein 3 B, 3 B cone., 20712.

Most brands of Safranine, Magenta, and Rubin (from all makers), pre-

cipitated by tannin (see also the other classes).

Fast brown GR, precipitated by barium-chloride (Berl.).

Methyl-violet 2 R (M. L. Br.), precipitated by tannin.

Acid-violet N (M. L. Br.), precipitated by barium-chloride.

Patent-blue L (M. L. Br.).

Neptune-green SG (Bad.).

Guinea-green G, B (Berl.).
Brilliant acid-green 6 B (Bayer & Co.).
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TABLE V.
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CLASS II PEEOIPITATED COAL-TAR COLOURS, SOLUBLE IN HOT
WATER AND ALCOHOL, INSOLUBLE IN ACETIC ACID.
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TABLE VII.

CLASS IV. PKECIPITATED COAL-TAK COLOUKS, SOLUBLE IN HOT
WATER, INSOLUBLE IN ALCOHOL AND ACETIC ACID.



ANILINE LAKES.

Colouring Matter. Hot Water. Alcohol.

Violet lakes containing

Blue lakes containing :

Green lakes containing

Cresyl-violet 2 B (MiihL), precipitated

by tannin

*1 precipitated by tannin

Methyl-violet 2 E (M. L. Br.), on

China-clay or green-earth
Methylene-violet KEA (M. L. Br.), on

China-clay or green-earth
Methylene-violet BN (M. L. Br.), precipi-

tated by tannin

Methyl-violet B extra (Bad.), precipi-
tated by tannin or on China-clay
or green-earth

Ehodulin-heliotrope (Bay.), precipitated

by tannin or on China-clay
Formyl-violet S 4 B (Cass.)
Fast acid-violet A 2 E, EO (M. L. Br.)
Acid-violet 3 EA (M. L. Br.)
Benzo fast violet

Opal-blue (all brands) (M. L. Br.)
Alkali-blue (all brands)
Water-blue E (M. L. Br.)
Patent blue A (M. L. Br.)

Navy-blue BN (Bad.), precipitated by
tannin or on China-clay or green-
earth

Blue for lakes I (Bad.)
Wool-blue B, BB, E (Berl.)
Water-blue 3 E (W. t. M.)
Victoria-blue B (Bad.,) on China-clay

or green-earth
Victoria pure blue. (Bad.), on green-

earth

Methylene-blue E (M. L. Br.), precipi-
tated by tannin

Methylene-blue BG (Bad.), precipitated
by tannin

Turquoise-blue BB (Bay.), precipitated
by tannin

Turquoise-blue G (Bay.), on China-

clay
Fast navy-blue E (Oehl.), precipitated by

tannin or on China-clay

Acid-green extra cone. B (Cass.)

Neptune-green SBN (Bad.)

Brilliant-green /
on China-clay or

Malachite^green 1 g^en-earth and pre-
t cipitated by tannin

Insol.

Traces
Insol.

Traces
Insol.

Traces

Insol.

Traces

Insol.

Traces

Fairly sol.

Very sol.

Fairly sol.

J)

Very sol.

Fairly sol.

Very sol.

Fairly sol.
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TABLE IX.

CLASS VI. PRECIPITATED COAL-TAR COLOURS, INSOLUBLE IN

HOT WATER AND ACETIC ACID, SOLUBLE IN ALCOHOL.



ANILINE LAKES.

Violet lakes containing

Blue lakes containing :

Green lakes containing

Colouring Matter.

Methylene-violet RRA (M. L. Br.) pre-

cipitated by tannin or on green-
earth

Methylene-violet BN (M. L. Br.) on

China-clay or green-earth
Rhodulin - violet (Bay.) precipitated by

tannin or on China-clay
Fast acid-violet B (M. L. Br.)
Acid-violet 4 R (Bad.)
Guinea-violet 4 B (Berl.)

Blue for lakes CB (Cass.)
Cotton-blue 0, sol. in water (M. L. Br.)
Pure blue (M. L. Br.)

Neptune-blue B (Bad.)
Brilliant benzo blue 6 B (Bay.)
New patent blue GA (Bay.)
Blue BSHL, Cotton-blue 00 (Oehl.)
Victoria pure blue (Bad.) on China-

clay

Methylene-blue R (M. L. Br.) on

China-clay
Methylene-blue BG (Bad.) on China-

clay

Methylene-blue B, BH (Bad.) precipi-
tated by tannin

Turquoise-blue BB (Bay.) on China-

clay
New methylene - blue F (Bay.) on

China-clay
New methylene-blue BB (Bay.) preci-

pitated by tannin
New niethylene-blue GG (Cass.), pre-

cipitated by tannin or on China-

day

Acid-green extra cone. (Cass.)
Green for lakes BW (Cass.)

Acid-green D cone. (M. L. Br.)

Blue-green S (Bad.)
Light green SF, SL, etc. (Bad.)

Neptune-green S, SB (Bad.)
Guinea-green 12157 (Berl.)

Naphthol-green

Hot Water.

Insol.

Traces
Insol.

Traces
Insol.

Traces
Insol.

Traces

Insol.

Traces

Insol.

Alcohol.

Traces

Insol.

Traces
Insol.

Traces

H

Insol.

Traces

M

Insol.

Traces

Insol.

Traces
Insol.

Traces
Insol.

Traces

)>

Insol.
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TABLE XL

CLASS VIIL COAL - TAR COLOURS, THE PRECIPITATIONS OF
WHICH ARE INSOLUBLE IN HOT WATER, ALCOHOL, AND
ACETIC ACID.



ANILINE LAKES.

Colouring Matter. Hot Water. Alcohol.

Blue lakes containing :

Green lakes containing

Dianil-blue, all brands (M. L. Br.)
Helio fast blue BL, SL (Bay.)
Benzo fast blue BN (Bay.)
Benzo fast blue 5 E (Bay.)
Helio-azurine EL (Bay.)
Brilliant azurine B, 5 G (Bay.)
Benzo-azurine G, Benzo pure blue (Bay.)
Benzo chrome-black-blue B (Bay.)
Victoria - blue B, Victoria pure

blue (Bad.) precipitated by tannin
New methylene-blue GG (Cass.) on

green-earth

Capri blue GN (Miihl.) on China-clay
or precipitated by tannin

Capri blue GN (Miihl.) on green-
earth

Methylene - blue E (M. L. Br.) on

green-earth
Methylene-blue BB (M. L. Br.) on

China-clay or precipitated by tannin

Methylene blue BB (M. L. Br.), on

green-earthylene blue BG, BH (Bad.), on

green-earth or China-clay
Methylene-blue B (Bad.) on China-

clay

Methylene-blue B (Bad.) on green-
earth

Turquoise
- blue G, BB (Bay.) on

green-earth

Turquoise - blue G (Bay.) precipitated

by tannin
New methylene-blue F, FE (Bay.) pre-

cipitated by tannin
New methylene-blue FE (Bay.) on

China-clay
New methylene-blue FE, F, BB (Bay)

on green-earth
New methylene-blue BB (Bay.) on

China-clay
Fast navy-blue E (Oehl.)

Benzo dark green GG (Bay.)

Benzo-green G

Insol. Insol.

Traces

Insol,

Traces

Insol.

Traces

Insol.

Traces

Insol .

Traces

)5

Insol.

Traces

5)

Insol.

Traces

Insol.

The classification of the precipitated coal-tar colours according
to their degree of solubility in hot water, alcohol, and acetic acid
must always be considered a kind of preliminary analysis of lakes
from coal-tar colours, as the test for solubility is sufficient to

separate them into distinct groups. In some cases the number in

one group is very small, and sometimes these form classes dis-

tinguished by their shades (Classes II. and IV.). On the other hand,
substances agreeing in solubility character may be so numerous that
it is inconvenient to classify them on this basis (for instance, I. and
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VII.). In practice, such cases are more easily dealt with otherwise.

The remedy is to use an additional solvent which will give
distinctive reactions for the individual substances, e.g. strong sul-

phuric acid and strong soda lyes (40 Be.).
Most lakes containing coal-tar colours are easily decomposed

by strong sulphuric acid and their colouring principle thereby
readily isolated. The precipitation of the coal-tar colours, with

very few exceptions, is associated with such a change of colour as

to give rise to easily recognisable groups. For instance, some

yellow coal-tar colours become crimson or indigo-blue when treated

with strong sulphuric acid; some red coal-tar colouring matters

turn blue or green ;
blue colouring matters turn green or yellow ;

while violet ones become reddish. All these colours, whether red,

blue, yellow, or green, which acquire a different colour when
treated with sulphuric acid form one group, sub-divisible into

sections additional to the eight classes already noticed, but com-

prising some of the items included in those classes. In each of the

eight classes (I.-VIII.) smaller groups may thus be formed, con-

sisting of a few substances only. Thus the behaviour with strong

sulphuric acid helps to differentiate between the members of a

large class. An example, given later, will prove the feasibility of

the method.
If sulphuric acid alone does not give a distinctive reaction, a

solution of caustic soda must be employed. As the coal-tar colours

for lakes differ in reaction according to the strength of this solution,

solutions of decidedly different strengths are required. From
various trials made by the author, a solution of sp. gr. T383

(40 Be\) is recommended.

Although weak caustic soda, like strong sulphuric acid, decom-

poses almost all coal-tar colour precipitates, the 40 Be. strength

generally produces a change of their shade only, without effecting

complete decomposition. In many cases the supernatant liquid (top

liq. in these tables) is rendered colourless or has a faint tinge,

generally of a shade different from that of the original lake.

The shade changes rarely occur immediately, but generally take

place after a definite interval of time, which may sometimes be

hours a fact utilised for diagnostic purposes.
Some powdered lakes are difficult to mix with strong caustic

soda; but there is no difficulty if the powder is moistened with
water and shaken well before adding the caustic soda.
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TABLE XIII.

EEACTIONS OF THE COAL-TAR COLOUR LAKES WITH
CAUSTIC SODA.

Group.
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Group.
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There are such cases, and the table shows a certain number of

colouring matters which can be thus differentiated.

The practical use of Tables I.-XIII. can best be explained by an

example of an analysis drawn from the author's own practice. A
wall-paper lake of sky-blue tint and known as azure-blue had to be

analysed. Its pure blue shade at once excluded its being due to

any mixture of green and blue coal-tar colours, as such would
have given a duller and much greener shade. It was therefore

only necessary to test for blue colouring matters.

On testing with hot water, alcohol, and acetic acid, after some
time it was found that traces only of the colouring matter were
dissolved by the first two solvents, while acetic acid dissolved a

fair quantity of it. The colouring matter, therefore, belonged to

Class VII. This shows that the precipitations from Neptune-blue B,

Neptune-green S, SB (all from the Badische works), New patent
blue GA (Bayer), and Blue for lakes CB (Cassella) answer to the

above reactions. If there is any doubt as to the strength, it might
be Patent blue A (Hochst) or Neptune-green SBN (Badische),
which both belong to Class V.

;
or if the operator lacks skill and

experience, it may be Patent blue L (Hochst) or Neptune-green SG,
which are assigned to Class I.

On treating the lake with strong sulphuric acid it was at once

decolorised (grey remainder) and the ether zone was colourless.

According to Table XII., this indicates Neptune-blue B, New
patent blue GA, Patent blue A and L (even if Classes V. and I. are

taken into consideration), because

Blue for lakes CB becomes greenish yellow with sulphuric acid

Neptune green S, SBN brownish yellow
SG brownish orange
SB yellowish green

This reduces the choice of coal-tar colours from nine to four.

On treating the lake with the 40 caustic soda it was decolorised

after a time, and the supernatant liquid was coloured pale pink.
Table XIII. indicates it as Neptune-blue B, since New patent blue GA
gives a bright greenish blue residue and a reddish brown liquid ;

Patent blue L forms a bright greenish blue residue and a colourless

liquid, and Patent blue A a bright reddish violet residue and a
colourless liquid with this caustic soda. Tests with Neptune-blue B
produced really the same shade on the lake in question, so that it

was easily matched after an analysis of the carrier.

This simple analysis suffices for the colouring matter in most of

the less complicated aniline lakes, even if they belong to a class

represented by a large number of types, as, for instance, the group
containing the red azo colours. The analysis becomes, however,
much more difficult if the lake in question is a combined one. In
this case comparative trials must be made with the lake of a known
colouring matter * in order that the reactions may indicate the kind

* See Zerr and Riibencamp, Treatise on Colour Manufacture, Eng. ed., p. 540.
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of colouring matter present. As a complicated lake generally con-

tains colouring matters of various degrees of solubility, the test for

solubility should first be used. A lake containing, for instance, one

colouring matter of Class III. and one of Class V. will give solu-

bility tests belonging to Class I.

As a complete series of standard lakes is very important for the

analysis of the lake pigments as well as for the study of their

reactions, the author gives the directions, based on his long practice,
for their preparation, stocking, and use.

As already explained, the reagents used always produce some

change in the shade of the lake, and therefore such changes are best

seen by using white carriers for standard lakes in order to avoid as

much as possible the disturbing effects of the carrier. Therefore

barytes, artificial barytes, sometimes white China-clay, and for

special cases green-earth are allowed. The last two mentioned are

important for a few of the basic coal-tar colours only, and these are

rarely analysed except for studying their reactions. Their manu-
facture and preparation are, however, required for comparing the

intensity of certain special lakes, e.g. certain lime colours.

The precipitation of the acid coal-tar colours with barium
chloride alone or in conjunction with soda and sulphate of alumina

are, however, always best performed with barytes only : a remark

equally applicable to the precipitations of basic coal-tar colours

with tannin and antimony salt.* If for the precipitation of acid

coal-tar colours aluminium sulphate and soda are necessary,

only a sufficient quantity of these should be used so as to avoid the

weakening effect. This also applies to standard lakes precipitated

by aid of sugar of lead, lead nitrate, and other materials likely to

lessen the brightness of the shade.

My experience is that the 5 per cent, precipitates are the most
suitable both with acid and basic coal-tar colour lakes for preliminary
trials, intensity tests, and checking, especially with the tin salt solu-

tion
;

it being, however, understood that the intensity tests require
some practice. In the case of the insoluble azo colours (pigment-red
(Hochst), lithol-red (Badische), etc.) the precipitates should have a

strength of 20 to 30 per cent., so as to allow of the intensity tests

being made quickly and conveniently.
Standard lakes should be kept in stock in quantities of not more

than 100 to 150 grammes, because the analyst should accustom
himself to use small weights. This has been found to be a chief

condition in readily testing for the colouring matter of aniline

lakes. The work of the analyst is rendered easier in proportion to

the fulness of the series of standard lakes, but the greater is the
trouble in storing them so as to be ready for use. The types should
be numbered according to their alphabetical sequence, and, for

more readily finding any particular type, a special book should be

kept wherein is recorded all observations made in practice. The
following is an example :

* For lactates of antimony, see Zerr and Rubencamp, I.e., p. 290. [TRANSLATOR.]
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Alkali-blue 5 B (Oehler)
Eosine A 2 GL (Hochst)

Ked for lakes P in pulp
(Hochst)

etc. etc.

Standard Type.

No. 1

104

227

Easily soluble, fast to water, etc.

Very suitable for yellowish geranium
lakes or mixtures with azo colour-

ing matters, etc.

Darkens considerably at the higher
temperatures ;

not suitable for

spirit-varnish paints.

The standard types are best kept in small bags of strong, smooth

per, arranged in the order of their numbers in drawers
ivided into compartments by wooden partitions so as to be readily

accessible. All standard lakes must be finely powdered and sifted

if necessary.
The reactions with sulphuric acid, especially those yielded by

the combined lakes, often give shades which the inexperienced

analyst is liable to mistake for those yielded by a single colouring
matter. For instance, an azo colouring matter may give a carmine
colour with sulphuric acid similar to that produced by the lake

under analysis, while eosine precipitates are rendered yellow, like

some brands of orange belonging to the group of azo colouring
matters. Generally the shade of the lake being analysed is such
as to indicate to the experienced colourman the presence of a com-
bination of colours, and from his knowledge of the coal-tar colours

used for lakes he is able to conduct his inquiry successfully. The

following operations are mainly based on a careful consideration of

all the observations made by analysts. They will enable the analyst
to check the accuracy of his conclusions by comparing these with
the action of standard samples, and their behaviour with the tin-

chloride-hydrochloric-acid solution given in Table XV.

By the reducing action of the solution just mentioned most of

the coal-tar colours used for lake-making are completely decolorised

after a definite time if the carriers are white
;
some are only

partially decolorised, while a few are only slightly changed. The
decolorisation may occur in a few minutes or require six months or

more, it being assumed that the same quantities of lake are treated

with a uniform quantity of the same solution. The value of the tin-

salt reaction can be readily seen by consulting Part I. of this treatise.

This will enable the reader to appreciate the practical advantages of

the following table.

An example given later on will exemplify the diagnostic value

of the tin salt solution for the determination of the colouring
matters of a combined lake.

Here it may be mentioned that the rare instances given in which
the decolorisation occupies months are generally of no practical
use for analysis ;

but occasionally every colour-works may require
even a longer time for imitating certain aniline lakes. The time

required for decolorisation in such cases is simply for the reader's

information.
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TABLE XIV.

REACTIONS OF THE COAL-TAR COLOUR LAKES WITH A
TIN SALT SOLUTION.

Decolorised in
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Indicative of Kemarks.
Proved to be

present.

A. Tests for Solubility Class I. :

In hot water: Fairly soluble. Sol-

ution : reddish orange, turbid.

In alcohol: Fairly soluble, yellow-red.
Solution : greenish yellow fluor-

escence.

In acetic acid : Fairly soluble. Sol-

ution : yellowish orange, turbid.

After 10 hours' standing :

Aqueous solution: Clear, no other

change.
Alcoholic solution : Clear, more bluish

red; by reflected light, strong
greenish yellow fluorescence.

Res. : lively bluish red.

Acetic acid solution: Clear, more
reddish orange. Res.: lively

yellowish red.

B. Reaction with Sulphuric Acid :

Fiery reddish orange.

Op. I. : Yellowish pink, turbid
;
later

on, more yellowish orange and
white residue.

Op. II. : Res. : yellowish orange.
Top liq. : yellowish red, clear.

Op. III.: Ether zone: brilliant

golden-yellow. A drop of the
etheric solution on filter-paper

(after evaporation of the ether)
becomes cosine -

coloured, yel-
lowish red, the outermost zone
of which is very bluish red.

0. Reaction with Caustic Soda :

1. Caustic soda 40 Be. :

Brilliant carmine-red, gradually
becomes browner. Top liq.: at

first, colourless.

Azo-orange or yel-
lowish ponceaus,

Eosine or erythrosine

yellowish, or Red
azo colours.

Orange ENL
(Cass.).

Ponceau 4 GBL
(Bed.).

Red azo colours.

Eosine,

Azo-orange,
Ponceau yellowish.

All G and R brands
of ponceaus and

scarlets, also Orange
RL (Leipzig), Fast

orange (Hochst.)

If eosine or erythrosine
alone were present the lake
would belong to the fifth

group of solubility ; precipi-
tations with eosine and with

erythrosine are insoluble or
soluble in traces only in hot
water (lead precipitation).
The solubility of the lake in

question in water indicates

its being a complex one.

Alcoholic solutions of pre-

cipitations with eosine are

always bluish red by re-

flected light. The colouring
matters here present seem to

be insoluble in alcohol. Pre-

cipitations of eosine form

golden-yellow solutions with
acetic acid ; the residue be-

comes colourless after stand-

ing a certain time (on white

carriers). Erythrosine is

insoluble, or soluble in traces

only, in acetic acid. The
colouring matter in this

caee is soluble in acetic

acid.

The test for eosine being
the golden-yellow tint pro-
duced in the ether zone by
precipitation with strong
sulphuric acid, the colour-

ing matter in this case ap-
pears to be carmine-coloured

by sulphuric acid, as this

also yields a golden-yellow
with fiery orange-red.

Fast orange O cannot be

present, as strong sulphuric
acid turned a bluish Bor-
deaux-red. In a mixture
with eosine (precipitated)
Fast orange could not pro-
duce a fiery orange-red tint.

The colour-

ing matters

present,

therefore, be-

long to Class

III, being
soluble in
hot water
and in acetic

acid, but in-

soluble in
alcohol.

Eosine-

bluish.
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Indicative of Remarks.
Proved to be

present.

C. Reaction with Caustic Soda :

After 10 hours :

Res.: deep maroon tint. Topliq. :

blue-violet, clear.

2. Caustic soda 12 Be.:

Completely decomposed. Res. :

white. Top liq. : deep ruby-
like coloured

; later, brilliant

brown-red ; by reflected light,
no fluorescence.

D. Reaction with SnCLj+ HCl :

1. 0'5 gr. of the powdered lake is

treated with 5c.c. SnCl2+ HCl
solution ; fiery carmine tint.

Top liq. : colourless.

2. 0'5 gr. of a bluish eosine standard

lake is treated with 5 c.c. SnCl2

+ HC1 solution and the two com-

After 10 hours : No change.

After 72 hours: Mixture 1. shows

exactly the same lively yellowish

orange tint as mixture 2.

This excludes :

Orange ENL
(decolorised in

2 hours),
Ponceau 4 GBL
(decolorised in

6 hours),

Orange RL
(decolorised in

10 hours).

Pure eosine lakes are de-

composed. Res. : white. Top
liq.: deep blue-red, opaque.
By reflected light shows a

deep green fluorescence.

The carmine tint proves
the presence of other colour-

ing matters besides eosine
;

pure eosine precipitations
become yellowish orange-
red with SnCl2+ HCl solu-

tion without any further

change. If the admixed

colouring matter is de-

colorised by SnCl2+HCl,
mixture 1 will show the
tint of pure eosine lake

after a certain time.

Types of G or R brands of

ponceaus or scarlet only are

present.

Eosine.

According
to Table
XIV.: Pala-

tine ponceau
for lakes G,
or Ponceau
44099.

The lake in question was therefore combined from Eosine bluish

and Palatine ponceau for lakes G (Bad.) or Ponceau 44099 (BerL).

By matching some trials with Eosine BB (M. L. Br.) together with
Palatine scarlet for lakes G, the shade of the lake in question was

really exactly obtained.

The various inferences drawn from the tests may seem rather

risky to the inexperienced analyst judging from the meagre details
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of a written analysis, however clear they are, because the chief

basis on which they rest, a clear view of the phenomena and
the small frequent changes of shade, is not given. A careful

comparison of the work done by the analysis with the tables

will, however, render it manifest that they are correct, especially
if the very smallest change of shade is taken notice of by an

experienced eye.
An additional example of an analysis may be given here to

prove how the tests may sometimes be simplified and shortened

by analytical practice. The lake analysed was a dark grass-green

wall-paper pulp lake. A portion of it was dried in the air and

finely pulverised. The carrier was found to be sulphate of barium
besides alumina with traces of calcium sulphate (gypsum). The
brilliant yellowish-green shade of the lake suggested a mixture of

yellow and green (eventually also blue) colouring matters.

225

Tests for Colouring Matters.

A. Solubility in:

1. Hot water : insoluble.

2. Alcohol : pure yellow solu-

tion. Res. : bluish green.
3. Acetic acid : after standing

for a time and shaking :

deep emerald-green solution.

An insoluble yellow colouring
matter was precipitated from
the acetic acid solution and
remained on the surface.

B. Reactions with Sulphuric Acid
66 Be. :

Brownish orange : brilliant

lemon-yellow by trans-

mitted light.

Op. I. : Sulphur-yellow.

Op. II. : Golden-yellow pre-

cipitate. Topliq.: yellowish
green, clear.

Op. III. : Brilliant lemon-yellow.
A drop on filter-paper be-

comes yellow after evapora-
tion of the ether.

The green colouring matter is

therefore :

In water, insoluble \

In alcohol, insoluble J
Class VII.

The yellow colouring matter is

In water, insoluble
j

In alcohol, soluble > Class VI
In acetic acid, insoluble )

See p. 193, Table XII. Naphthol-
green only can be present ;

the

other colouring matters in

Class VII. are therefore ex-

cluded.
See pp. 20, 21 : Pigment-chrome-

yellow.
See pp. 166, 167 : Naphthol-green.

See p. 191, Table XII. Besides

Pigment-chrome-yellow, Eos-

ine-yellowish is possibly in-

dicated, the absence of which,

independently of the impossi-

bility of soda combination, is

proved by the filter-paper test.

(Eosine yellowish gives a pink
spot.)

See p. 180. The colouring matter
must be Naphthol-green, the
others being soluble in water
or alcohol.

See p. 186. The colouring matter
must be Pigment - chrome-

yellow L in pulp.

The substances supposed to be

present were : Pigment-chrome-
yellow and Naphthol-green.

Pigment - chrome - yellow L is

therefore proved to be present.

15
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C. Reactions with Caustic Soda :

1. NaOH 12 Be. : decomposi-
tion. Top liq. : deep emer-

ald-green. Res. : yellowish
green.

2. NaOH 40 Be. : decomposi-
tion. Top liq. : deep emer-

ald-green. Res. : lemon-

yellow.

D. Reaction with SnCl2+ HCl :

After 6 days the green colouring
matter is completely decom-

posed. Ees. : yellow. Top.
liq.: colourless, turbid.

Compare the reactions of Pig-

ment-chrome-yellow L (pp. 20,

21) and Naphthol-green (pp.

166, 167) with soda lye of 12
and 40 Be.

"] Compare the reactions of Naph-
thol-green (pp. 166, 167) and

\- Pigment -chrome -yellow (pp.

20, 21)withSnCl2

Naphthol-green is therefore proved
to be present.

Pigment-chrome-yellow L was demonstrated by the action of the

lake with the SnCl
2+ HC1 solution, and a similar lake was made

by precipitating the colouring matter suggested, Pigment-chrome-
yellow L and Naphthol-green, on barytes by means of alumina

sulphate, soda, chalk, and barium chloride. Finally, by means
of the tin salt solution test the presence of Naphthol-green B
(Bayer & Co.) was certified (Class VII.), as its solubility behaviour
had been already suggested to the practical analyst. This example
demonstrates distinctly the value of the classification of colouring
matters according to their solubility for the analysis of aniline

lakes.



ANILINE LAKES. 227

TABLE XV.

THE FASTNESS TO LIGHT OF COAL-TAR COLOUR LAKES.*

Very fast to light are lakes from Fairly fast to light are lakes from

Auramine on green-earth
Citronin (Miihl.)

Naphthol-yellow
Pigment-chrome-yellow L in pulp (M. L. Br.)
Fast orange (M. L. Br.)

Pigment-orange R in pulp (M. L. Br.) becomes

slightly reddish
Red for lakes 101 (Berl.)
Ponceau 3 RL (M. L. Br.)
Helio fast red G in pulp (Bayer)
Permanent red 6 B, R, 4 B (Berl.)

Pigment-scarlet 3 B (M. L. Br.)

Pigment-red B, G in pulp, H (M. L. Br.)

*

Red for lakes P in pulp (M. L. Br.)
Autol-red G, BL in pulp (Bad.)
Lithol-red R in pulp C (Bad.)
Astacin-red B (Bad.)
Bordeaux for lakes B (Berl.)
Helio fast blue BL, SL (Bayer)
Capri-blue GN (Miihl.) on green-earth

Methylene-blue BB (M. L. Br.)

Methylene-blue BG (Bad.)

Methylene-blue BH (Bad.)
New methylene-blue F, FR (Bayer), precipitated

by tannin especially on green-earth

Naphthol -green.
Brilliant green on green-earth

Malachite-green on green-earth

Pigment-chlorine GG in pulp (M. L. Br.)
Auramine on China-clay
Mikado golden-yellow G, GG, 4 G, 8 G (Miihl.)

Chloramine-yellow GG (Bayer)
Paper-yellow GG, R (Bayer)
Indian-yellow R (Bayer)
Paper-yellow A, 3 G (Bad.)

Astacin-yellow (Bad.)

Azo-yellow (M. L. Br.)

Orange extra (Cass.)
Permanent orange R in pulp (Berl.), becomes reddish

Autol-orange in pulp (Bad.), becomes reddish
Ponceau 2 RX (Beyer & Kegel)
Excelsior-ponceau for lakes JN, JJN (Cass.)
Ponceau for lakes LE, 3 RN, RZ (Bad.)
Ponceau RR for lakes (Bad.)

Helio-purpurin 7 BL, 10 BL (Bayer)
Guinea-red 4 R (Berl.)
Scarlet 3 BL (Berl.)
Autol-red BGL (Bad.)
Rhodulin-red C (Bayer) on green-earth
Brilliant rhodulin-red (Bayer) on green-earth
Cresyl fast violet 2 B (Mtihl.) on green-earth

Methyl-violet 2 R (M. L. Br.) on green-earth
Methylene-violet BN powder (M. L. Br.) on green-

earth
Rhodulin-violet (Bayer) on green-earth

Rhodulin-neliotrope (Bayer) on green-earth
Helio-violet RL (Bayer)
Benzo fast blue BN, 5 R (Bayer)
Navy-blue BN (Bad.) on green-earth

Capri-blue GN (Muhl.) with tannin and antimony
salt

Methylene-blue R (M. L. Br.)

APPENDIX. [TRANSLATOR.]

Alizarine-red

Cotton-red (Berl.)
Lacitin-red 3 B (Dahl.)
Heliobordeau (Bay.)

Pigment-rubin (M. L. Br.)

Hansa-yellow (M. L. Br.)

Pigment fast yellow (M. L. Br.)
Indian-blue S (Bad.)
Artif. indigo

Astacin-red G extra (Bad.)
Lacitin-red B, G, R (Dahl.)
Lithol-red GG (Bad.)
Flavazin 3 GL (M. L. Br.)

Lanacyl-violet 3 B (Cass.)
Oxamin-blue GN (Bad.)

Lakes not mentioned here, so far as concerns Part I., are only slightly fast to light.
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OF THE ANILINE COLOURS DESCRIBED IN PART I.

ACID-CAEMINE B (Oeh. ), 74.

Acid-green L (Bayer), 166.

,, cone. D(M. L. Br.), 160.

,, extra cone. (Cass.), 160.

B(Cass.),160.
Acid-magenta, 170.

Acid-violet GBN, 4 R (Bad.), 122.

3 RA (Bad.), 122.

N(M. L. Br.), 124.

Alizarine-blue, 170.

red, 170.

Alkali-blue 6 (M. L. Br.), 128.

7R(M. L. Br.), 130.

B extra, 6 B, 5 R (Bad.), 132.

,, for printing ink (Bad.), 134.

5B, 7 B, H7 B(0eh.), 142.

Amaranth B (Cass.), 66.

Astacin-redB(Bad.), 50.

yellow R( Bad.), 18.

Auramine 0, 9.

Autol-orange in pulp (Bad. ), 36.

redGL, BGL(Bad.), 84.

BL in pulp (Bad.), 86.

,, RLP,RLP bluish in pulp (Bad.),
86.

Azo-cannine in powder (Bad.), 80.

,, floxine 2 G (Bayer), 78.

yellow 0(M. L. Br.), 18.

BENZO-AZURIN G (Bayer), 138.

Bordeaux-red 6 B (Bayer), 78.

chrome-black-blue B (Bayer), 140.

chrome-brown G (Bayer), 22.

R (Bayer), 24.

dark green GG (Bayer), 166.

fast blue BN, 5R (Bayer), 136.

,, scarlet 5 BS (Bayer), 72.

,, ,, 4 BS (Bayer), 73.

violet R (Bayer), 124.

green G( Bayer), 168.

pure blue (Bayer), 140.

purpurin 4 B (Bayer), 74.

Bismarck-brown F (Bayer), 22.

Blue BSHL (Oeh.), 140.

for lakes CB( Cass.), 126.

,, I (Bad.), 132.

Blue-green S (Bad.), 160.

Bordeaux G, double cone. (Beyer), 64.

,, red for lakes (Berl. ), 84.

R,0(M. L. Br.), 70.

Brilliant acid carmine G, 6 B (Oeh.), 72.

,, ,, green 6 B (Bayer), 166.

,, azurin B, 5 G (Bayer), 138.

,, benzo-blue 6 B (Bayer), 140.

,, carmine L (Bad.), 50.

,, crocem 9 B (Cass.), 64.

B, M (Cass.), 64.

Boo, Moo (Cass.), 66.

,, B, BB, 5B, bluish

(M. L. Br.), 68.

,, yellowish, R (M. L. Br.),
70.

,, ,, 3 B cone. 20712 (Bayer),
78.

,, double scarlet 3 R (Bayer), 72.

,, green, 168.

,, helio-purpurin B (Bayer), 62.

,, orange G, R (M. L. Br.), 30.

,, ponceau G (Cass.), 40.

, ,
red for lakes R in pulp (M. L. Br.),

G, R(Bad.), 48.

rhodulin-red B (Bayer), 110.

CAPKI-BLTJE GN (Miihl), 148.

Chioramine-brown G (Bayer), 24.

,, orange G (Bayer), 32.

yellow GG (Bayer), 10.

,, yellow M (Bayer), 10.

Chromotrop 6 B (M. L. Br.), 74.

8 B, 10 B (M. L. Br.), 76.

Chrysoidin 0, 22.

Chrysophenin G (Bayer), 14.

Citronin, 9.

,, Gooo, Roo(0eh.), 18.

Cloth-red (M. L. Br.), 66.

,, yellow G, R (Oeh.), 18.

Coerulein, 170.

Columbia fast scarlet 4 B (Berl. ), 76.

Congo-orange G (Bayer), 34.

Cotton-blue 0, soluble (M. L. Br.),
126.

00 (Oeh.), 140.

Cresyl fast violet 2 B (Miihl), 112.

Crocein-scarlet 10 B (Bayer), 76.

Crystal-ponceau 6 R (M. L. Br.), 68.

Curcumein GG, extra fine (Beyer), 20.

DIANIL-BLUE B (M. L Br.), 128.

G(M. L. Br.), 128.

Direct yellow R (Bayer), 12.
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EOSINE A, 442 N (Bad.), 90.

yellowish, for lakes, W (Bad.), 88.

AG2L(M. L. Br.), 90.

A 5 G, BB extra, extra 5 B
(M. L. Br.), 92.

H 7 G (Bad.), 88.

W(Bad.), 90.

Erythrin X for lakes (Bad.), 50.

Erythrosine B, yellowish (Cass.), 94.

Excelsior-scarlet for lakes JN (Cass.), 38.

,,
JJN (Cass.), 40.

FAST acid-violet A 2 R (M. L. Br.), 122.

B, RO(M. L. Br.), 122.

Fast brown GR (Berl.), 24.

green, bluish (Bayer), 166.

light yellow G (Bayer), 12.

navy-blue R (Oeh.), 158.

orange (M. L. Br.), 30.

ponceau B ( Bad. ), 52.

red AV (Bad.), 48.

,, BN(Bad.), 54.

BT (Bayer), 60.

,, Econc. 130 (Beyer), 64.

yellow (M. L. Br.), 170.

Formyl-violet S 4 B (Cass.), 120.

GREEN for lakes BW (Cass.), 160.

Guinea-green B, B extra (Berl.), 164.

12157 (Berl.), 164.

Guinea-violet 4 B (Berl.), 124.

HELIO-AZURIN RL, BL (Bayer), 138.

,, fast blue BL, SL (Bayer), 136.

fast red G in pulp (Bayer), 84.

BL,5BL,
62.

purpurin 3 BL, 5 BL, 10 BL (Bayer),
62.

violet RL (Bayer), 124.

INDIAN-YELLOW R (Cass.), 12.

LEATHER-RED R (Bayer), 78.

Light green SF yellowish, SL (Bad.), 162.

Lithol R in pulp (Bad.), 82.

,, red GG, R (Bad.), 170.

MAGENTA in powder AB, dark (Bad.), 106.

Malachite-green, 168.

Manchester-brown EE (Cass.), 22.

Mandarin G extra, RL (Berl.), 32.

Metanil-yellow extra (Berl.), 16.

extra cone. 4347 SV (W.
ter Meer), 16.

26060 I (W. ter Meer), 16.

Methyl-violet B extra (Bad.), 118.

BBN(M. L. Br.), 116.

BB, 2 R(M. L. Br.), 114.

R(M. L. Br.), 112.

Methylene-blue B, BH (Bad.), 152.

BG (Bad.), 150.

BB(M. L. Br.), 150.

R(M. L. Br.), 148.

Methylene-violet RRA, 116.

BN powder (M. L. Br.),
118.

Mikado golden-yellow G, 2 G, 4 G, 6 G,

8G(Miihl), 10.

, , orange, 3 RO, 4 R (Mlihl.), 36.

yellow G(Miihl.), 10.

Milling yellow 00 (Cass. ), 9.

Mordant yellow G, R (Bad.), 14.

NAPHTHOL-GREEN B (Bayer), 166.

,, yellow S, 14.

Navy-blue BN (Bad.), 144.

Neptune-blue B (Bad.), 134.

,, green G, 170.

,, S, SB, SBN (Bad.), 162.

SG (Bad.), 164.

New magenta (M. L. Br.), 102.

,, methylene-blue BB (Bayer), 158.

F, FR (Bayer), 156.

GG (Cass.), 146.

,, patent-blue GA (Bayer), 140.

OPAL-BLUE, bluish (M. L. Br.), 128.

,, greenish, reddish (M. L. Br.),

126.

Orange II (Cass.), 28.

B (Bayer), 34.

G extra, RL (Beyer), 26.

extra (Cass.), 26.

ENL (Cass.), 28.

II L (Bad.), 32.

L, IIR(M. L. Br.), 28

A(MiihL), 28.

A extra (Bad.), 32.

II 35462, extra cone. 52 SE
(W. ter Meer), 26.

for lakes ON (Bad.), 30.

PALATIN-PONCEAU for lakes G, GG (Bad.),
46.

Paper yellow A, 3 G (Bad.), 14.

RR(Bad.), 16.

GG, R (Bayer), 12.

Paraphosphin, 20.

Patent-blue A, L (M. L. Br.), 130.

Permanent orange R in pulp (Berl.), 36.

,, red 6 Bin pulp (Berl.), 82.

Phloxine BA extra (M. L. Br.), 94.

,, BA extra 0, GA extra, GA
extra (M. L. Br.), 96.

Phosphine 2 G, 3 R (M. L. Br.), 20.

Picric acid, 170.

Pigment Bordeaux-red N, R in pulp
(M. L. Br.), 88.

,, chlorine GG in pulp (M. L. Br.),
9.

,, chrome -
yellow L in pulp

(M. L. Br.), 20.

orange R in pulp (M. L. Br.), 34.

purple A in pulp (M. L. Br. ), 82.

red B in pulp, G in pulp
(M. L. Br.), 80.

red R in pulp (M. L. Br.), 86.

scarlet BB (M. L. Br.), 66.

Pluto-orange (Bayer), 34.
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Ponceau BN, R for lakes, 52.

,, BO extra, 6 RB 58940, 64580,
3 RL (fieri.), 58.

for lakes G, 50.

G extra (Miihl.), 40.

GG (Cass.), 40.

L (Miihl.), 42.

,, LE, LN(Bad.), 46.

RZ, 3RN(Bad.), 48.

,, RR, 52.

GL, GL 57298, RL, RL 57299

(Berl.), 54.

GR, 2 R, 3 R (W. ter Meer), 60.

GRI, GRL, GRHL (M. L. Br.), 42.

RL, 2 RL, 3 RL, 5 R, B extra

(M. L. Br.), 44.

RRL, 3 RB, 4 R 44099, 4 GBL
(Berl.), 56.

Pure blue (M. L. Br.), 128.

Purpurin, 170.

Pyramine-yellow G for lakes (Bad.), 16.

QUINOLINE-YELLOW, 19.

RED for lakes A 101 in pulp (Berl.), 84.

Pin pulp (M. L. Br.), 80.

Rhodamine B (M. L. Br.), 98.

Rhodulin-heliotrope (Bayer), 120.

red (Bayer), 108.

,, violet (Bayer), 120.

Rosauiline-blue, 170.

Rose Bengale, NTO, TN (Bad.), 98.

Rubin-red B (M. L. Br.), 102.

N (fieri.), 104.

Russia-leather red N (Oeh.), 110.

SAFRANINE BS (Cass. ), 98, 100.

,, S 150(0ass.), 100.

,, Mooo(0eh.), 104.

Scarlet GRL (M. L. Br.), 72.

,, 2 RX (Beyer), 36.

Sulfon-yellow R cone. (Bayer), 12.

TANNIN-HELIOTROPE (Cass.), 108.

ThionavineT(Cass.), 9.

Turquoise-blue BB, G (Bayer), 154.

VERMILION-SCARLET G, R( Beyer), 38.

Vesuvine BL (Bad.), 22.

4GB(M. L. Br.), 22.

Victoria-blue B (Bad.), 144.

pure blue (Bad.), 146.

,, yellow cone (M. L. Br.), 18.

Violet for lakes R (Berl.), 124.

WATER-BLUE R (M. L. Br.), 132.

3 R(W. ter Meer.), 142.

Wool-blue BB, 5 B (Berl.), 134.

R( fieri.), 136.

N (Bayer), 140.

XYLIDIN-SCARLET R (Beyer), 38.

ABBEEVIATIONS.

Bad. =Badische Aniline and Soda Works, Ludwigshafen.

Bayer = Bayer & Co., Elberfeld.

Berl. = Aniline Works, Berlin.

Beyer = Beyer & Kegel, Leipzig.

Cass. = Cassella & Co.
, Frankfurt.

M. L. Br. = Colour Works, Hoechst.

Miihl. = Colour Works, Miihlheim.

Oeh. = Oehler & Co. ,
Offenbach.

W. ter Meer= Weiler ter Meer, Uerdingen.

FEINTED BY NEILL AND CO., LTD., EDINBURGH.
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