RIGHT-FIRST-TIME

Preparatory processes for wool

and wool blends

Robert Steele

If a substrate for dyeing is incorrectly or inconsistently prepared,
then the chances of achieving a right-first-time dyeing are greatly
reduced. In this article, Robert Steele looks at some of the factors

involved.

History has shown that when a problem
arises in a dyed substrate, the dyer is
usually the first person to receive the
blame. However, if a substrate has not
been prepared correctly, then the dyer
may be aiming at a moving target with
subsequent variable results.

To assist in the awareness of the
potential problems that may arise from
incorrect preparation, it is firstly
advisable to have an understanding of
the types of fibre processing lubricants
used at preliminary stages. Fibre
lubricants play an important rele in yarn
manufacture. The lubricant type and
application level can be an important
factor to the success of efficient trouble-
free spinning and subsequent processing,
such as scouring and dyeing.

It is intended in this article first to
discuss the types of lubricant used
commercially, along with their
requirements, application levels and
removal properties. Secondly, some
petential problems will be identified and
discussed in the general areas of fabric
and yarn preparation.

Lubricants

Lubricants are widely used in the
worsted and woollen sectors of the wool
industry, primarily to aid processes such
as carding, combing and spinning,

Worsted systems

These can be water-soluble (surfactant-
based), water-emulsifiable (ester-based)
or mineral oil formulations.

Mineral oil formulated lubricants find
little use today on account of associated
problems in top dyeing. More popular by
far are the ester based and water-soluble
types because of their technical
performance and ease of removal.

Various requirements are placed on a
fibre lubricant for the worsted system,
including:

» Good antistatic properties for trouble
free processing

» Frictional characteristics, to suit the
specific process

* They must not interfere with
subsequent processes

* They must be readily removed by
practical methods.

The top maker requires optimum fibre
length and yield from the lubricant,
whereas the dyer wants ease of removal
and trouble-free dyeing,

Lubricants can be applied in their neat
form, as an emulsion or as a solution.
However, the level applied will be the
specific level that suits the process and
the particular fibre being processed (Table
1). The total extractable residue of
lubricant and wool grease found on a top
as presented to the spinner will lie at
approximately 1.0% o.w.f, unless
otherwise specified by the spinner.

Waollen systems

Various types of lubricants are used to aid
the manufacture of woollen yarn:
saponifiable, emulsifiable, water-
dispersible and water-soluble. Whilst the
traditional oleine (saponifiable) types are
still used sometimes, the emulsifiable
lubricants are by far the most widely used
because of their versatility in both
application and scouring methods. Water-

Table 1

Scoured

wool

process Lubricant type Application

stage examples (% o.w.f)

Carding Water emulsifiable 0.3-0.5
(ester based)

Combing Water soluble 0.1-03

Spinning  Water soiuble 0.15-0.3

(various processing
aid dressings)
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soluble lubricants can play an important

role, particularly in carpet manufacture.
Again, vatious requirements are placed

on a fibre lubricant for the woollen

system, and some examples are:

* Antistatic

* Control of short fibre (fly)

* Maximised yields

* Low soiling

* Ease of removal.

The level of lubricant application can

vary considerably, and this can be

affected by:

* Lubricant type

+ Fibre blend characteristics,e.g. coarse/
fine, etc.

* Blend components, e.g. 100% wool, 60/
40, etc.

* Subsequent processes

¢+ Optimum level required for best yield

* Wool grease content

* Machinery type.

The use of the correct lubricant applied at
the correct level will optimise the carding
and spinning performance and
subsequent processes. The spinner’s
requirements are efficient spinning and
high yields. The finisher’s requirements
are ease of removal with some flexibility
on methods. The dyer’s requirements are
ease of removal with trouble-free dyeing.

Table 2 shows a range of typical
application levels used for the main types
of lubricants on the woollen system.

In addition to the bulk lubricant,
additional aids may be applied at the
same time, such as yarn strengthening
aids, yarn identification tints and antistat.

Lubricant removal

When the lubricant has played its
important role as a processing aid to yarn
manufacture, a stage is reached where it
must be removed, normally via an
aqueous scouring system. This may be
during preparation for dyeing, or when
finishing takes place.



Table 2

Yarn Lubricant Apply

enduse type (o.wf)

Fabrics Saponifiable  5-7%
emulsifiable

Hosiery Emulsifiable  4—119%

Carpets  Emulsifiable  1-5%
dispersible

water-solubte

In most aqueous scouring systems, the
spinning lubricant plays a major role in
assisting its own removal, the degree of
which may be related to the quality and
care taken in formulation of the particular
lubricant.

Examples

* 70s oleine (70% FFA/30% mineral oil) —
saponification of the FFA component
by addition of alkali produces soap on
the substrate.

* Emulsifiable (blends of mineral cil and
emulsifiers) — on contact with water,
the emulsifiers are released, helping to
promote the removal of the mineral oil
component. Matching the emulsifier
system to the base lubricant is a critical
part of lubricant formulation.

* Water soluble — non-surfactant types
can be removed with water alone, but
a mild detergent scour is normal to
remove mill dirt and so on. Surfactant
types are mainly used on worsted and
semi-worsted systems, and the low
levels applied are often removed in
the dyebath.

Surfactants

There are numerous types of surfactant
used for scouring in the textile industry;
these include non-ionic and anionic
detergents and blends, solvent-assisted
detergent blends, soaps and pH buffered
‘built products’. Many surfactants find
commercial use and various formulated
blends are provided for specific
applications.

The addition of surfactant to an
aqueous scouring system can serve
various functions, for example:

* To assist the emulsifier system of the
spinning lubricant

* To prevent solubilised contaminants
being released back out of solution
and redepositing onto the substrate

* To assist in the milling and
development of a fabric

* To help prevent cross-stain on yarn
dyed multicoloured woven fabric

¢ To remove machine lubricant stains
and so on.

Another important aid to scouring can be
the use of an alkali. Alkali is used in an
aqueous scouring system to saponify the
FFA content of the spinning lubricant, to
neutralise the acidic sidechains on the
wool fibre, to act as a detergent builder
and to neutralise any free residual acid
from carbonising and dyeing.

The use of excessive alkali can be
detrimental, as it can give rise to
harshening of the fabric handle,
yellowing of the fibre, and colour
bleeding and cross-staining of
multicoloured fabrics.

Process control

Fabrics

There are many scouring and scour-mill
processes used commercially, mainly
because of the wide variety of fabrics,
machine type and methods employed.
Therefore, providing specific methods is a
difficult proposition and it is usuaily the
finisher’s task to establish the correct
procedure through sample trials with the
available resources.

However, areas of importance for
successful processing can be identified
and these are factors within the finisher’s
confrol, such as method employed,
temperature, pH, liquoer ratio, time,
number of stages, fabric dimensions,
machine type and setting, and choice of
detergent, milling aid and acid.

Subsequent process considerations

1. Residual oil content. The extractable
residlue after scouring is important to
both the dyer and at the finishing
stage. For piece-dyed goods, an
excessive or uneven residue can lead
to unlevel or patchy dyeing with a
possibility of poor rub fastness. At the
finishing stage, a high residue may
leave an undesirable odour on, for
example, a finished garment.

Ideally, a scoured residue of < 0.5%
o.wf. (Soxhlet method) should be
aimed for in piece-dyed goods.

2. Fabric pH requirement. After scouring,
the pH of the fabric may be adjusted to
suit the subsequent process, for
example, on the acid side for acid
dyeing, raising and storage.

3. Allowances should be made when
scouring or milling for the effect on
fabric dimensions by subsequent
processes.

Faults associated with wet finishing
Various faults may occur in fabric
preparation or finishing, some of which
may be highlighted after piece dyeing.
Running marks are caused by excessive
liquor during milling (as are skidding
marks), and pieces running in the same
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fold. Mechanical damage can happen if
the machine settings are incorrect, the
milling head or throat is damaged, or
insufficient milling aid is used. Excessive
use of alkali can cause yellowing of the
fabric, and mildew can arise if the fabric’s
storage conditions are inadequate. The
fabric dimensions can be wrong if the
width/length control is poor or the fabric
shrinks during processing. A high
residual oil level can oceur if the scouring
method is inadequate, the fibre lubricant
is inferior, or the substrate has a high
wool grease content. Undyed or
differentially dyed spots or areas on a
piece can be caused by a number of
factors, notably faulty carbonising,
contamination and inadequate scouring.

Carpet yarns

Faults arising in carpets from inadequate
preparation may not be highlighted until
the carpet is at the consumer stage.
Therefore, it is important to be aware of
the types of problem that may occur, and
why they happen, Typical lubricant types
and scouring routes for carpet yarns are
shown in Table 3.

Tape scouring

Tape scouring, being a continuous

process, requires a degree of care and

attention to optimise the consistency of

the desired results. Several factors can

determine the efficiency of the process:

* Squeeze roller pressures should be
maintained at optimum values

* Bath temperatures should be uniform
and controlled

* The hanks should be presented in a
consistent format

* Detergent and electrolyte
replenishment should be monitored
carefully

* Care should be taken in detergent and
electrolyte selection.

All the above factors can affect the level
and consistency of scoured residue on the
yarn. It is better to have a consistently high
residue than a range of low to high, which
would result in differential soiling on a
carpet in use. A typical range of lubricant
levels and scoured residue found on
carpet yarns before tape scouring may be
in the region of 2.5-5.0%, and 0.5-0.7%
after by the Soxhlet method.

Eaults in carpets

The main problers that arise in carpets
are caused by physical aspects of the yarn
and chemical aspects such as scouring
and dyeing. Most problems are not
highlighted until the carpet is in use,
when it shows soiling. Faults usually
become apparent as stripes along the
carpet. Where the problem is variation in
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Table 3
Blend Lubricant Scour
type type route
Cleanwooland  Synthetic Tape scour or
wool/synthetic (water soluble) removed in
blends the dyebath
Clean wool and Water emulsifiable  Tape scour
greasy blends water dispersible (detergent and
electrolyte)
100% synthetic Water soluble No scour or
{semi-worsted) {ncrmally removal in
surfactant-based) the dyebath

shade between hanks, this can usually be
spotted during carpet manufacture.
When striping occurs in carpets, the
problem is usually found to be
incomplete or uneven removal of the
spinning lubricant or wool grease,
silicone deposited on the yarn in the
dyebath where silicone-containing
antifoam-deaerating products have been

used excessively, or contamination of the
yarn by machine lubricants such as ring
oils on spinning frames.

Summary

To help towards the concept of right-first-
time for preparatory processes, the
following areas should be addressed
wherever possible:

Know the spinning lubricant and its
scouring requirements

Select a spinning lubricant that
matches the substrate requirements
Select surfactants suitable for the
removal of the specific lubricant type
under the conditions of use

If there are no automated systems
available, take care in the dilution of
chemicals, introduction of chemicals to
the process and prevention of cross-
contamination

Address potential variables with
respect to methods

Establish procedures

Have a clean storage area and adopt
good housekeeping practice

For carpets, aim for consistent scour
residues.
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