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Abstract. Samples of shorn and fellmongered wool (obtained by sulphide painting
process) were collected from a tannery in Karachi. The alkali damage of all the wool samples
was determined. The samples were dyed with chrome and reactive dyes, and optimum
conditions for level dyeing of feIImongered as well as the blend of fellmongered and shorn
wool were established. Moreover, difficulties in scouring of feIImongered wool were also
discussed and remedies suggested.

The wool removed from the skin of slaughtered
sheep is called skin or feIImongered wool. In most
foreign countries usually all skins are classified accord-
ing to four factors; wool quality, staple length, amount
of burr or dirt and soundness of the pelt. I Fell-
mongered wool is classed separately. But in Pakistan
no system has yet been adopted to classify such wool.
In fact the tanneries give more importance to pelt as
it is of great commercial importance as compared to
the wool so obtained.

There are a number of fellomongering proceesses-
but in Pakistan two processes are in practice, viz.
(a) salting process and (b) sulphide painting process.
In the former process the quality of the pelt is in-
ferior as compared to that obtained by the sulphide
painting process. It may be mentioned that the main
product of the fellomongering process is the pelt and
the wool is of secondary importance.

Fellmongered wool is generally considered in-
ferior to shorn wool in view of two factors.! Firstly
difficulties in dyeing of fellmongered wool have been
experienced and skitteriness in fabrics has been attri-
buted to the fact that the root of the fibres has different
dye-uptake properties from the whole fibre. Kerley+
suggests that sweated wools have a lower rate of dye
absorption than shorn wools and that painted wools
have a still lower rate. The second problem is that
in the sulphide painting process, the wool gets conta-
minated with lime as often happens even with the most
careful handling and this scouring becomes difficult.

Work on the improvement of dyeing by acid
dyes was published earlier from these Laboratories.
As most of the mills use reactive and chrome dyes,
it was necessary to use these dye also. The present
studies were, therefore, conducted in order to find
out optimum conditions for level dyeing of fell-
mongered wool as well as a blend of fellmongered
and shorn wool with chrome and reactive dyes.

Materials and Methods

Wool Samples

Ten samples of shorn wool were obtained from a
tannery in Karachi, from the midside of the different
fleeces of sheep. After sulphide painintg process,

samples were again taken from the same side (mid-
side) of the same fleece. The untreated samples
were numbered from SI to SIO and the correspond-
ing fellmongered samples were denoted by Fl to FIO.
The samples were cleaned with petroleum ether
followed by ethanol and then washed with distilled
water. The vegetable matter was removed and the
samples were hand carded. The following tests
were made on these wools.

(1) Alkali Solubility. The damage of all the samples
was determined by the alkali solubility method.v

(2) Dyeing. Two dyes were used in the present
work Chrome Fast Orange ML and Cibalan Brilliant
Yellow 3 GL.

Chrome Dyeing Method.t The dye bath was
prepared by adding 2 % well-dissolved dye (Chrome
dye). 10% Glauber's salt and 4 % acetic acid (56%)
based on the weight of fibre. The temperature was
raised to boiling in 30 min and boiling continued
for further 45 min. To ensure complete exhausting
of the dye, another I % acetic acid was added, and the
boiling was continued for 30 min. The bath was
cooled to 90° and the dissolved 1% potasium dichro-
mate was added slowly. Again the temperature was
raised to the boil and boiling was continued for an-
other 30 min to develop the shade.

Reactive Dyeing Method. 8 The sample was
placed in a bath previously heated to 50° to which
3% ammonium acetate solution was added for ad-
justing the pH of the bath to 6. The sample was
kept for 10 min. to maintain the pH of the bath. To
this bath 2 % well dissolved dye (reactive dye) was
added and the temperature was gradually raised to
boiling in 30 min and the boiling was contiued for 30
min more.

(3) Determination of Dye Uptake. The dye uptake
of fellmongered and shorn wool was determined with
leukometer (Burno Lange, Berlin) by using red,green
and blue filter. The dye uptake was calculated from
the percentage reflectance of the dyed fibre using one
of the corresponding filters. Normally, measure-
ments were made by comparing a known percentage
of 'standard white' for which the reflection of the mea-
suring instrument was adjusted to the nominal value
of the standard. The colour intensity of the speci-
men under test was then read off as percentage of the
whiteness of the standard.



Results and Discussion
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Comparing with the international standard,s
it is evident (Table 1) that the fellmongered wool
has undergone more damage which is obviously caused
by the action of NaOH liberated on hydrolysis of
NazS in painting processes.

It is clear that the percentage reflectance of fell-
mongered wool is higher than that of shorn wool
(Table 2). However, there are no significant differences
between reflectance of fellmongered and shorn wool.
As the higher percentage of reflectance is indirectly
proportioanl to the intensity of the colour on the
fibre, it is evident that the dye uptake of fellmongered

TABLE 1. COMPARISON OF THE ALKALI SOLUBILITY
OF FELLMONGERED AND SHORN WOOL.

Shorn wool Fellmongered wool
r- \
Sample Alkali solubility(%)Sample Alkali solubility(%)'

SI 11·2 Fl 8·1

S2 10·7 F2 7·3

S3 13·6 F3 5·8

S4 11·8 F4 7·2

S5 10'3 F5 7·7

S6 10·9 F6 8·0

S7 10·5 F7 7·6

S8 11·1 F8 6·3

S9 12·2 F9 5·8

SIO 12·0 FI0 7·7

TABLE 2. CHROME DYE UPTAKE OF FELLMON-
GERED AND SHORN WOOL USING LEUKOMETER.

wool is less than that of shorn wool. The less dye
uptake of fellmongered wool is also due to the pre-
sence of alkali which neutralizes some of the acid in
the dye bath. Reactive dye (Table 3) follows the
same pattern as the chrome dye.

The difference in shade of fellmongered and shorn
wool is a big problem."? Moreover, the fellmon-
gered wool gets mixed up with shorn wool as no wool
classing system is adhered to in the country. In
order to minimize the difference in shade of fell-
mongered and shorn wool, optimum conditions for
fellmongered wool as well as that of a blend of shorn
and fellmongered wool need to be established.

Subsequently, in case of chrome dyes, the fell-
mongered wool was dyed using the following condi-
tions:(1) 3% acetatec acid for dyeing and 1% formic
acid for exhaustion. (2) 7 % acetic acid and 1% formic
acid. (3) 7 % acetic acid, 1% formic acid and
20% Glauber's salt. (4) 0.3 % acetic acid, 1%
formic acid and subsequently 1% sulphuric acid for
complete exhaustion. (5) 8% acetic acid. (6) 10%
acetic acid. (7) Pretreatment with 1% H2S04,
followed by drying with the above usual method.

The above experiments revealed that with a low
amount of acid less dye uptake of fellmongered wool
was observed, while with an amount of acid in excess
of 8% acetic acid, nonuniformity in dyeing was noted.

In the case of dyeing of fellmongered wool with
reactive dyes the following conditions were investi-
gated. (1) The pH of the dye bath was adjusted to
pH 3, 4, 5, 6 and 7, and the rest of the dyeing procedure
was carried out in the usual way. (2) The fellmongered
wool was treated with 1% H2S04 (coned) and then
dyed with normal method.

It was found that with pH 3-4, dyeing led to non-
uniformity, while with pH 6-7 less dye uptake was
observed. Subsequently, in order to compensate
for the acid neutralized by fellmongered wool, and
to minimize the difference in shade of fellmongered

TABLE 3. REACTIVE DYE UPTAKE OF FELLMON-
GERED AND SHORN WOOL USING LEUKOMETER.

Shorn wool Fellmongered wool 'Shorn wool Fellmongered wool, t ""' , ....•.. -,
Sample Reflectance/ %) Sample Reflectance( %) Sample Reflectance (%) Sample Reflectance ( %)

SI 74·0 Fl 76'5 SI 83·0 Fl 87·0

S2 70·0 F2 74'0 - S2 87'3 F2 88·3

S3 75·0 F3 77·5 S3 88·0 F3 89·3

S4 80'0 F4 81'5 S4 86·6 F4 89·3

S5 80'5 FS 82'5 S5 86·1 F5 89·6

S6 80·0 F6 82·5 S6 89·3 F6 92·0

S7 81'0 F7 82·5 S7 91·0 F7 93·3

S8 83'0 F8 84·0 S8 92·0 F8 93·0

S9 81'5 F9 83·0 S9 91·8 F9 93'5

S10 82·0 FI0 83'5 S10 93·2 FI0 95'0

Dye, Chrome Fast Orange ML, shade 2 %, Filter, Green, Dye, Cibalan Brilliant Yellow 3 GL, shade 2%. Filter
sensitiveity 1 :10. Green, sensitivity 1:10.



and shorn wool in blend, the method was improved
by adding 8%acetic acid instead of 4 % acetic acid in
the case of Chrome Fast Organge ML, while in the
case of Cibalan Brilliant Yellow 3 GL, the pH was
maintined at pH 4-5 istead of pH 6 (Table 4).

The shade can also be improved by pretreatment
of fellmongered wool with I % H2S04 applied at room
temperature followed by rinsing with distilled water,
drying and subsequently dyeing with chrome and
reactive dye in the normal way (Table 5).

It was further noted in confirmation with earlier
findings> that the scouring difficulties of sulphide-
painted fellmongered wool can also be overcome,
when it is scoured with nonionic ' detergent, 11 hard-
water-resistant anionic detergents" or simply soap-soda
process 13 in the presence of complex compounds. 14
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TABLE4. IMPROVEDDYE UPTAKE OF FELLMON-
GEREDWOOL WITH CHROMEAND REACTIVE

DYES USING LEUKOMETER.
Reflectance (%)

Sample ,
Chrome dye Reactive dye

F1 73'7 82·8

F2 70·2 87'8

F3 74'9 87·9

F4 80·2 86'4

F5 80·6 86'4

F6 80·3 89·0

F7 81·3 91'2

F8 82'9 92·0

F9 81·4 91·6

FI0 82·2 92·0

Chrome dye. Chrome Fast Orange ML
Reactive dye, Cibalan Brillant Yellow 3 GL
Shade, 2% Filter: green
Sensitivity. 1:10

TABLE5. IMPROVEDDYE UPTAKE OF PRE-
TREATEDFELLMONGEREDWOOLWITHCHROME

AND REACTIVEDYE USING LEUKOMETER.
Reflectance (%)

Sample • -.
Chrome dye Reactive dye

F1 74'2 83'2

F2 70'1 87·0

F3 74·9 88·2

F4 80·3 86'4

F5 80'4 85·9

F6 80·1 89'0

F7 81'2 91'2

F8 83'0 92'3

F9 81·3 91'S

FIO 82'3 93·0

Chro~e dye: Chrome Fast Orange ML
Reactive dye: Cibalan Brillant Yellow 3 GL
Shade: 2%: Filter: green.
Sensitivity : 1: 10
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