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a5 GOVERNMENT OF MADRAS.

EDUCATIONAL DEPARTMENT.

Reap—the followfng paper :—

Letter—irom A. CHATTERTON, Hiq., C.L., Director of Industries and Commerce,

= ysore. -
To—the Secretary to the Government of Madras, Hducational Department.
Dated—Bangalore, the 4th January 1916. g
No.—2368. =

T enciose a copy of a report which Mr. Marsden has sent to me at the conclusion

of his work up here. I have very carefully followed all the experiments which have
been made aft the Indian Institute of Science and at the Lakshmi Dye Works, where

7e dyed a lot of yarn with such colours as might possibly be marketable. [ am |

ompletely in agreement with Mr, Marsden in thinking that notwithstanding the |

nortage of syntheticdyes af the present time, nothing useful can result in attempt-

g to resuscitate vep table dyeing on cotton. The reasons for thisare given in |

- Marsden’s report a.d may be summed up briefly~

(L) the extreme cost of vegetable &;eing ; =

(2) the scareity of dyeing matfsrals ; and

(3) the chanye in the fastesof the people who are accustbmed fo-bay brigih
g and regard the vegetable dyes on cotton as too dull and sombre.

50 long as there is a shortage of synthetic dyes, a certain amount of work ean be
done Witk mineral dyes and tannins, also of course with indigo. In regard to the
future, it all d¢pends upon the extent to which German dyes are allowed to come on
to the market again. It is not improbable that they will be so heavily taxed as to be
practically exciuded from Indian markets. We may have to rely alrpost entirely on
British made dyes and these will probably require different treatment. It therefore
seems to me that the best interests of the Indian trade will be served by the develop-
ment of the Madura scheme that Mr, Marsden originally came ouf for. So far, he

has had merely a tinctorial laboratory and the conditions here are such that I think

he ought also to have a small dye house so that he can dyea certain amount of yarn
in bulk, If this extension of his work is provided for, he should be able to render
great assistance to the dye trade during a period of scarcify and of change in the
quality of dyeing materials. :

ENCLOSURE.

Letter~—from F. Marsprw, Hsq., Pr.D., M.Sc., Dyeing Expert to the Government-

» of Madras.
To—the Director of Industries and Commerce, Mysore.
Daled—Bangalore, the 28rd December 1915.

1 have the honour to submit my report upon the work carried oub in connection
with the utilization of indigenous or other materials in the dyeing industry.

At the outbreak of the Kuropean war, it was felt that owing to the imports of
dyés being practically entirely in enemy hands, there would be @ serious shortage
and enquiries were made at once to find out to what extent the materials, which had
been displaced by the synthetic dyes were available. The demand in Southern India
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is largely for red dyed cotton and attention was directed to the important part which
might be played by the red dyeing roots, such as chay root (Oldenlandia umbellata),
nuna o al (Morinda citrifolia), mangkudu (Morinda wmbellata) and plants of the
rubia species. :
- The resulls of the enquiry were not eucouraging, for it became evident that the
cultivation had practically ceased and that only such plants as had persisted in a wild
stafe were available. Seeing further that in the cultivation for dyeing purposes the
plants had to remain in the ground for about three years, that the conditions for
obtaining fthe best resulfs, and the treatment subsequent to gathering, storage, ete.,
hai been largely forgotton, little hope was held out that ryots would take up the
cultivation of a product, the results of which would be so problematical. T therefore
endeavoured to obfain information as to the quantity of material available in the wild
stafe and was informed that although nuna was found in quantity in certain districts,
it was so widely scatiered that the collection of any quantity would be a matter of some
difficulfy and would be costly. The request was, however, made that quantities of
about one hundredweight should be collected and forwarded to me, buf-the resalt
: was very disappointing and the material obtained possessed almost no dyeing power
o whatever. = E
The Director of Industries, Madras, again circularised officials in May of this
year, and as we had decided thaf the investigation could be most conveniently ecarried
out with the facilities available in the Indian Institute of Science, arrangements were
-made whereby materials were forwarded there and the Director of Commerce and
Industries, Mysore, appointed an assistant to work under the direction of the
Professor of Chemistry. Tlie Madras Government: then placed my services at
| disposal and I proceeded to Bangalore to take active part in the investigation.
“The materials which have been collected include. =

— Chay root | Cuteh
Nuna | Dividivi and other tannin materials
g - Ventilago bark | Annatto
— Rabia cordifolia { Munjeet) | Kapila
2 led sander’s wood i Lac
i

Sappan wood Wrightia tinctoria leaves

_— Ghay root.—Chiruver is a small plant belonging to the order Oldenlandia which
was largely oultivated in Madras and was the chief maferial in use before the
= introduction of alizarine. Tn appearance and properties it is very similar to the
European madder, is treated and dyed in the same way and gives shades of a slightly
bluer tinge of red than the latter, but just as fast. Tn preparing the material for
dyeing, it is steeped in water and washed, then dried and ground.

Dye trials made with the produet came out rather thin and uneven and better

resulfs were obtained by giving a treatment with boiling sulphuric acid affer steeping

x 2 in water, The resulting shades were a little fuller” and purer, but even for a light

pink if-was necessary to use some 40 pounds of treated roof (corrésponding to about

60 poundg of untreated ) per 160 pounds of:cotton. For a full shade of red such as is.

- in general demand for women’s sarees, it would require some 400 pounds of roots per

10¢ pounds of yarn and the material would have to he put through the dyeing process

- several times. An old dyer who had used the root in the past reported that he had to

repeat the dyeing operation eight to ten times to get a full red, and that was at a time

when the dye-content of the root may be taken to have been at a maximum as a resulf

_of culfivation. The dye content is affected by the conditions of storage, and

~in Furope great care and atfention were devoted to this matter, as it was found that

. during the first two years after cutting the dyeing power increased by storage, but

then began to diminish. The experience upon this point is now lost and it would
take years for it to be again acgumulated and I should not be surprised if the roots

~%,_.now available contained only some 50 per cent of the dye contained when this material
~ was in general demand. g

= :
Certain it is that in the early days of the war, stocks amounting to a few thou-

~sand pounds were accumulated in Madura to take the place of alizarine, but the ﬂyérs.',

(even such as had experience of the roots in the past) found that the results wers
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‘most unsatisfactory and ceased to use the roots as the process was foo costly and ould
not compete with alizarine even at the high price at which this was selling:  Trom
what T gather, the price of the roots is about As. 4 pér pound, so that for a light
shade of pink the cost for 10U pounds cotton would be Rs. 15 for raw material, to
which would have to be added the charges for grinding and treatiug, and the exira
Jabour and protraction of the dyeing period malke it that the dyer cannot undertake
the dyeing at prices which permit of any profit bemg made. :

Tixperiments were made upon the extraction of the dye with solvents but the
cost of marketing the dye in the paste form would be prohibitive and the material

would have no advantage except that of concentration over the form in which we
employed if in our trials, i.e., after washing, grinding, and acid boiling to liberate
the dye. =

Nune, al, maddi, the root bark of Morinda citrifolia, is a material confaining
dyeing prineiples very similar o those contained in chay root and was extensively
cultivated as a crop. 1t was the material which I thought would be most usetul and
which I was most desirous of obtaining in quantity. I have obtained samples {rom
various distriets, but in no instance did the appearance of the material agree with the
description in the literature of the dye materials of the past. My samples were all of
bark from half to one inch n thickness and in large pieces (manifestly the bark of
th tree itself) whereas the old descriptions agree that the total thickness of the roots
(including bark) should be less than one inch, and that the thinner'rootlets contained
more dye-stuff than. the thicker ones. I received notice of the despatch of some
guaranteed samples of xoots, but unfortunately these appear to have been lost on the
way and the experiments were conducted upon the material which was in hand.

The dye-stuff contained in morinda is comparable with that contained in chay
root and madder, but 18 in such a form that it is nof directly available for dyeing
and the decomposition of the dye-containing principle is not easy. Simple fermenta-
fion is sufeiont to liberate the true dyes in chay and madder, bub apparently has
very little effect in the case of nuna and it has been found that the simplest way of
Liberating the dye in this case is to wash well with water and then boil for a protracted
period with dilute acid. This was the principle followed in- our experiments and
examination of the spent material after dyeing showed that practically all effective
dye had been removed. - :

‘Washing with water
earthy and mineral matter, but even then the remaining product is very weak in
dyeing power and a scientist at present conducting a research upon this material
informs me that he considers the dye-contents to be less than one per cenf. Thisis
confirmed by our dyeing frials for even 200 per cent of washed material (that is, 200
pounds to each 100 pounds of cotton) only gives a pink shade. 1 was interested toknow
what amount of materia: would be required to produce a full red shade, and to attain
to this, I had to dye fen times with 100 per cent of material each time. With sueh
a material the possibility of effectively carrying on commercial dyeing is quite out of
_the question, espeeially as the shade tends towards the yellow side of red and not to
the blue side, which the market demands, and the cost of collectivn is such that the

only price for the roots I have had quoted to me is Re. 1 per three pounds, delivered
at a station north of Waltair.

Rubia cordifolia (Munjeet) is a dye
sample of which was obtained through the Forest Department, Mysore.
examined a sample from the north of India
must have been another variety and not Rubia cordifolia, as the shades obtained with
1t were distinctly orange and by no means red like those with true Cordifolia, ‘The
dye is easily extracted, but is not present in sufficient quantity to give any prospeet

of gommercial utilization and from the experiments made it does not appear to me to

material belonging to the same class, a large
I had

e so fast either to washing or light as those obtaiiﬁfed from the preceding species. |
vembadam bark, suroolpattai, paplichuickai, is the oot

4« Ventilago madraspatana,
of a shrub which appears

ig rich in dye material and was

_ to deepen and give body to the
however, was proved by the fact €

to be widely distributed and available in quantity. It
Jargely used in conjunetion with chay root and nuna
dyeings with these products. That it is not fast,
gat under the influence of washing and exposure

and Poiling with acid remove a very large quantity of

a short time since, but I presume thaf this

_ especially in wool dyeing,

- methods suffices buti
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the effects due fo it disappeared and the dyings became brighter. It appeared to be
a most promising material at the present tume and dyeing trials were made not only
with the bark itself, but with extracts with water, hot and cold alkali, and also with
the paste obtained by the precipitation of the last with acid. Upon bleached and
mercerised cotton, or upon ordinary cotton, mordanted with oil and alomina, the shade
given was moderately good and to people badly in need of dye-material might have
been acceptable, but the self-shade upon ordinary cotton mordanted with alum alone
was dull and unpleasing and would [ am certain find no application. A bulk dyeing
~was made, but there was no option but to give up all idea of using the shade and 1t

had to be converted into black.

Red sanders wood was largely exported to Europe and extensively employed,
and a guantity was obtained from the Forest Department
as it was felt that some use might be found for it at the present time. The colour-
ing mafter contained in the wood is very insoluble in water, but is readily extracted
by alcohol and bot or cold alkali, and by the addition of acid to the latter solution
the dye is precipitated and affer dieining forms a stiff paste, or could be dried and
ground to powder. Hiad the dye been found really useful for cotfon dyeing this
freatment might have been recommended buf although upen wool shades of good
colour and mitensity can -be obfained there is great difficulty in fixing the dye on
cotton and the shades are not at all pleasing, inclining to reddish-brown upon an alum
mordant, The Buropean practice was to dye upon a tin mordant which gave dull
corimson shades but this mordant is not available to the Indian dyer and would be
expensive; to attention was devoted fo the production of shades upon the alum
mordant which is the one in common use here.
Por general purposes the amouut of alum which can be fixed by ordinary
1 the case of sanders wood it appears that a heavy mordanting 18
required to get deep shades and | had fo have reconrse to the method (to be deseribed
Iater on) with myrobolams and lime fo get a sufficient deposit of alumina in the yarn,
and even then the shades obtained were dull ‘and brownish and more suited fo
Huropean than to-Tndian tastes. « =
Sappai wood 1s apparently not an indigenous product but comes from Burina and
Japan, although T am informed: that it is grown in Malabar. The dye confained in
it 1s very easily extracted with water and no further treatment is required than the

_ rasping of the wood, to give a suitable dyeing material.

=

/D yed upon an alum mordant, it gives a bright bluish erimson shade but
unfortunately this is of very little or no value at all, as exposure to the sun for less
than twelve hours caused the shade to lose some b0 per cent in depth and therefore,
however much it might be employed upon silk, where the demands are nof so severe,
it oan never hopo to find application here upon cotton.

Outch is the dried extract of a species of acacia and was extensively employed
in Burope in the production of fast brown shades,  Tts use for this purpose has been
largely restricted by the introduction of more suitable, fast synthetic dyes, but in
this time of scarcity I thought it would prove decidedly useful in the manufacture of
cotton coatings and striped materials. -~ Samples have been dyed and fixed with copper
and chrome, but the reddish brown shade obtained is not one which is likely to find
favour in the Indian market. :

Cuteh belongs to the class of tannin matters in which India is so rich, and
although the use of these materials in dyeing is often referred to, it 1s not that they
constitute in themselves effective dyeing materials, but that they are useful, on account
of their astringent and mordanting properties, in the fixation of ~other more highly
‘coloured bodies. . : =

Being of an acid character the tannin matter combines with metals to form more
or less soluble, coloured salts, the best known of which is the black compound with iron
which is the basis of the ink manufacture. T find that the general country method
of utilizing this black is to follow the old method of ink manufacture and stain the yarn
i1 the decoction. The method of preparation is tedious and the recipes are full of
ingredients which are meffective for the purpose in view. I have often pointed out
to dyers who haye applied to me how yarn should be dyed fo obtain the best results,

" /




6 : No. 115, EpvoarioNas, 4rs Frervary 1016

Jut the material (West Indian log wood) which was employed in Hurope fo giv-
body and bloom to the black is not available here and I have recommended a light
topping of indigo in place of it. Sanders wood, vembadam bark and_other materials
might be employed, but they give a rusty appearance instead of the bluish bloom
which is generally in demand on black. - —

To fix sufficiont iron and tannin matter on the yarn to give & good black by
themselves is not easy, but L find the best result is obtained by working the yarn in
a stroug hot bath of myrabolams, leaving fo steep and then (after wringing) to fix the
taunin by passing through a lime bath and vinsing well. Tf this liming 18 omitted,
fixation in the iron bath is very incomplete owing fo the liberation of frec acid which -
dissolyes a certain amount of colour, and the unfixed tannin has time to be washed
out of the yarn and so discolour the iron bath that all eontrol is lest; by the inter-
position of the lime treafiient (followed by proper rinsing in water) the tannin 1s
more effectively fixed whilst the iron bath Temains clear and can be utilized to the
fullest extent, with the result thai a good useful black ean be obtained. The depth

of shade can be varied hy regulating the sfrength of fhe myrabolam bath in which

the yarn is first soaked.

In place of iron salls, alum way be employed, the fannin and lime treated y;arn
heing then dyed a dull yellow eolour.

Annatto—The dye obtained from jabara seeds was tested upon bleached, merce-
rised cotton, upon which it gives a pleasing rich orange shade. The method of dyeing
is simple, consisting in working the yarn in a warm alkaline bath made-by extracting
the dye containing powder on the dried seeds with water and then adding a liftle
carbonate of soda or potash. The dyeing is finished by giving a weak bath of acid
and rinsing.

Tt is generally assumed that the shades given by annatto are not fast but I find
that the fastness property are equal to those of many of the bright aniline dyes which
have been so largely used here and there is no reason why, if the shade is liked, the
material should not find a more extended use uponsilk and cotfon materials in which
brightness of colour is a consideration.

Kapila and lac ave essentially silk colours, the former exclusively so, while the
latter is useful for wool also. =

The method of dyeing kapila appeared o me 1o be wrong in one essenial

“particular in that the dye was rendered soluble by means of alkali, and alum (a

distinetly acid substance destructive of alkalis in general) was added.

I dyed a little silk in a weakly alkaline bath of kapila and the fastness of the
dyeing appears to be good in every way, no matter whether the silk be afterwards
immersed in dilute acid or in alum. :

With kapils the great diffienlty is to obtain material which has not been adulte-
rated ; with lac it'is one of obtaining stick lac from which the colouring matter has
not heen removed by washing.  The information available regarding the method of
extraction of lac followed in different districts is not definite, as in some cases it is
stated that the extraction is made with water alone, in others that soda, lime, or
alum is used. 1 find that simple water extraction although tedious gives the best
result for dyeing, the shade T obtained being purer and redder than that which is
obtained by the country dyer in his so-called arrak shade.

The part played by indigo in dyeing and the difficulty of obtaining sufficient
quantities of this dye at the present time lent peculiar interest to a sample of the
leaves of the Wrightia tincloria, said to be used in some places as a maferial from
which the dye was obtained. The sample when I saw it was rather dry and steeping
in water gave no trace of colouring matter. Freshly cut leaves, however, were
delivered and from these, by steeping and fermentation, a blue coloured substance
was obtained which dyed like indigo but in rather dall tones. :

The point to be noticed is that the dye content of the leaves diminishes rapidly
after cutting and unless set to steep at once very little dye is obtained. Even at the
best, however, the yield is only about one-half that which is obtained from the indigo
plant and from the rough trials I bad fime to make it appeared fo me that the

()& .
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‘proparation of the dye would be more tedious and costly, as saturation with caustic
-alkali previous to aération seemed fo be+necessary to dovelop the dye and this
necessitated a subsequent neutralization with acid. =

__ Considering that the trees are widely seattered, that collection would be slow
.« costly, that the stripping of the trees would destroy them, the expense for alkali

and aoid would be material and the final yield of dye stuff small and of problematical
* quality, I do not consider that we shall find in the Wrightia tineloria a source of

dye of any imporfance and think that the best prospect of indigo supply is the
increase in the area of ordinary indigo under eultivation in those districts where the
plant and facilities for manufacturing are available.

I have mainly devoted myself to the question of materials for cotton dyeing as
it.is in the shortage of these that the chief difficulty at present lies, For silkc dyeing
cochineal, lac, kapila, anuatto, indigo are available and for the amount of wool
dyeing which is done in the south of India the indigenous materials used in the past
are available and the methods employed have nov been forgotten. Red-sanders
wood is not much used here in this connection, but in Europe it was largely employed

_as a wool eolour and T have dyed samples of alum, chrome, and iron mordanted yarn
with it to show that it gives quite respectable shades upon wool (much better than
these upon cotton), but without carrying out the ‘necessary trials I am not prepared
“to pass an opinion upon the fastness of these shades and their suitability for use in
the manufacture of carpets.

The chief demand is for dyes for cotfon, but dull and fugitive shades are here
out of place and of the materials tested there is nothing but chay root which is to
my mind likely to be of service. In the case of chay root it is the fediousness of
the dying process, the difficnlty of getting sufficient material, and the expense, which
makes it very unlikely that we shall see any great increase in the amount of dyeing
done with it.

To test the feasibility of doing commercial dyeing with the materials at command,
arrangements were made with the owner of a dye house in Bangalore fo dyea
quantity of yarn. Some bundles of iron black (both alone and fopped with indigo)

- cutch, chrome yellows and greens, indigo blues and vembadam bark were dyed and

by actual sales we hope to see whether the demand for such colours is a good one.

To my mind the resulfs of the investigation are definite and have convineed me
that the indigenous materials are incapable of meeting the demands which have been
created by the developments in the manufacture of synthetic colours.

. /The purity and brightness of the shades given by some of these, the fastness of
others and the general simplicity of the dyeing processes have appealed both fo the
Indian public and to the dyersand it would only be the absolute impossibility of
obtaining any synthetic dyés whatever which would give any hope of the indigenous
dyes finding application and then, the quantity of dyestuff available would be so
small compared with what might be requived to dye the cotton cloth now produced,
that prices would rise to a prohibitive figure. Sucha possibility, however, will not
arise so long as synthetic dyes are available (even though it be only in small quantity)
or dyed yarns are imported ; these will set the standard and the indigenous dye
materials with their dull shade and (with few exceptions) general lack of fastness
upon eotton will find no favour with the Indian public.

The prices at present ruling for synthetic dyes are far in excess of those which
‘the dyer in general is prepared to pay and in the centres from which I have had
reports or of which T have recent personal experience, there is little dyeing work
going on, the work-people in many cases finding occupation on the land or in other
directions. T'he position for many however is very difficult and will not be improved
until adequate supplies of imported dyes are available and the difficulty in this
connection is that the people only know of certain brands which were common in the
market and expect to’ be able to get these again in the future. All others will be
looked upon with suspicion and non-German manufacturers will find -that the
introduction and placing of their products in quantity will be a matter of some
difficulty. :
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