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GENERAL CCMMENTS

All plants visited could be improved by a few basic control and operating

elements, now fundamental to modern scouring plants. These elezernts are

a) Weigh belts
b) WRONZ liquor circulation loop and grease recovery
c) Moisture meter and associated energy control on the wool outlet

from the dryer.

However, even with these elements, productivity would be limited by the
very nature of the old design which was not intended to operate noastop for
160 hours or more. In most cases inadequate or inefficient dryers would also

be a bottleneck to increasing productivity.

One other major inhibition to upgrading is the firmly held but erroneous
belief by many scourers that they are already operating at levels of effi~iency
comparable with what can be obtained with modern plants, or that they could
get a local manufacturer to copy the latest technology and so attain this
status. In regard to the last point, I have already seen imported dryers
rendered obviously inefficient by having modules added locally without the

manufacturer appreciating the basics of dryer operation.

In these cases, the cheapest option is proving very costly in the long
term by causing lost production.

It is appreciated that investing in nev imported machinery is a difficult
decision to make in Argentina today and that plant management need to have
the benefits clearly pointed out so that they can make a good case for such
investment. Accordingly, I believe INTI should work with scourers to isolate
such benefits and quantify thes for the individual cases concerned. The notes
wvhick follow indicate what might be done.

1) GREASE RECOVERY. The following is the percentage recovery of grease
to be expected from the FIRST BOWL SCOURING WATER (i.e. no spillages or losses

of liquor, otherwise the percentage is reduced). Estinates are ccnservative.

WRONZ loop on conventional plant - 402
WRONZ loop with mini bowls - 502




Obtain from the scourer his estimate of the quantities of woecl and the
grease content. As a first approximation, most of this will be removed in
Bowl 1. Estimate quantities recoverable in one year. The probliemr with most
plants seen is that it is quite difficult to capture all the grease laden

wash water because of limitations imposed by the bowl design.

2) UATER USAGE AND ASSOCIATED ENERGY LOSS. Conventional scourers must
discharge Bowl 1 after 8-12 hours of operation and also release dirt and water
during normal operation. In New Zealand we have found this tc be as muchk as
15 1/kg greasy wool being scoured. (Note this refers to heavy scouring effluent
from Bowl ] and not the rinse water.) A mini bowl plant with a WRONZ loop
will, by contrast, need to discharge only about 1.5-2 1/kg greasy wool and
is designed for continuous operation. 80X of the heat can be recovered from
this steady discharge --none can be recovered from the discontinuous discharge

in conventional plants.

Measure, by installing suitable flumes, the amount being discharged by
an individual scourer. The water and energy savings from installing mini

bowls can then be estimated.
3) TOTAL ENERGY SAVINGS. The amount of energy used in scouring with the
best practical technology can be calculated and is known as a bogy fuel co-

efficient. In different cases these coefficients may be assumed as follows:-

MJ per kg of greasy wool scoured

Conventional plant 8.0 or more (each plant must be
measured)
Conventional plant + WRONZ loop 4.1
Mini bowls <+ WRONZ loop 3.7
Mini bowls, WRONZ loop, direct
firing in dryer 3.3

An energy audit must be done to calculate what each i{ndividual scourer
is using. The benefits from installing the various improveusents can then be

cslculated.




4) PRODUCTIVITY. An increase in the amount of wool being scoured is
especially profitable since it is achieved at little cost. Improvements
such as installing veigh belts, cleaning and recycling washing water via
a WRONZ loop, and using plants such as mini bowls designed for continuous
runnirg, and installation of a moisture meter with drver comtroi, all
increase throughput and hence profitability. An increase ofi 20X due to

these changes would not be unreasonable. Often the increase is far greater.

Calculate the benefits after discussion with the scourer to ascertain
present level of productivity. Remember to set down clearly the assumptions

being made.

5) IMPROVEMENTS IN EFFLUENT QUALITY. Industry will only set a value on
this if it ameliorates a pollution problem which is threatening to cost

them money or good will at their production site.

The major comtribution to pollution in the effluent is from the
recoverable fraction of the wool grease. Operation of a WROKZ loop therefore
reduces the pollution load by about 452. With additional primary treatment,
still profitable in that the returns pay for the equipment in two years, can

r~duce the load overall 55-60% or better, depending on the wools being scoured.

6) DETERGENT USAGE. Once again, individual mill data is required, but
it is common experience that reuse of wash water can result in detergent
savings, as can a3 metering system which operates only when the wool is being
fed into the train. A dribble of detergent from 8 can mounted alongside the
bowlbowl is not detergent metering. We would anticipate usage for fine and
crossbred wools not to exceed 0.5Z2 (5 1/1000 kg greasy wool being scoured)
vhen correctly deployed and it 4ill be frequently less than this.

7) PRODUCTIVITY SURVEYS. These can be invaluable in sllowing individuals
to assess their own position in s confidential way. Energy surveys are a
special case of productivity surveys. Suggest a simpler approach, seeking
the following ratios. All wool quantities are expressed as greasy kg.




kg/metre width/vear b production

kg/metre vidth/hour worked

7\

Heat energy in A/kg

Electrical energy in A/kg P material costs

Detergent costs in A /kg
Labour costs in A/kg - Labour
Repairs and Maintenance in A/kg -~ R &M

Administrative costs in A/kg ~ Admin.

Ratios vhen calculated are then supplied to ALL participating scourers
in a simple table, from the highest to the lowest. Individual scourers are

only given their own ratios and can see where they are placed in this table.

The concept can be greatly sopnisticated once the value is appreciated

and the confidence of the scourers obtained.




Kill Surveys 18 Octoder, 1983

PEHUAJO S.A. Osvaldo OTERO. 2 trains, 1.8 m and .8 m. 6 bowls, mini,
double hopper and 4 Charpentier types. Hunter and French rotary drum on small
Plant. Mainly swing rakes. Harrow a first mini, used as suint bowl. Much of

plant locally made and dv.signed. Sharples grease recovery. Commission scourer.

Recommendations: Cott opener, autoclean type dusting of greasy wool,
weigh feeding and WRONZ loop could help plant efficiency. Dryer survey needs

to be done to ascertain efficiency and so direct advice to be given.

POLE S.A. Jos& ISAAK and Oscar CAFFERATA. All types of wool from 18 to
66+lun scoured. Dusting, feed hopper, 4 drum opener/feed hopper and 1.8 m
6 bowl sving rake Charpentier type followed by Hunter. No. 1 suint bowl and
last 2 stainless bowls for bleaching. Dirt removal good, but combing wools
would be disadvantaged. Lincoln top produced as a substitute for mohair.
800 kg greasy/h should go to 1000 kg/h with weigh feeding, but drving could
be the bottleneck. Not possible to process fine wools without some degree of
entanglement in this plant.

Recommendations: Wool dusting (autoclean), cott opener, weigh feeding,
WRONZ loop with grease recovery, moisture meter and control on wool outlet,

and a dryer survey to be done. All would increase efficiency and productivity.

CALIA S.A. Juan ROCHA. S bowl .8 m Charpentier Barrow, gentle action
Sargent brattice dryer. Autodumping on Bowl 1, Sharples recovery, apprcs. l.8%
on greasy weight. Total water usage claized S 1/kg, 800 kg/h greasy scoured.
Wool oiled after dryer, dinned and carded for top making. Slightly fopy but
possibly in preparation. Detergent surfactant c¢. 90.




Recomrendations: Weigh belt, WRONZ loop, dryer survey and bowl
replacement could improve operating efficiency. Grease recovery should

be at least 3-4% on greasy wool weight.

MALENKY E RIJOS S.A. Jean CONTRAIN, Juan KEHM (from LANICO S.A.),
Aldo ALVARE2, Osvaldo SPOTORNC, Pedro PEIRCCCHI and Miss MALENKY. Keen
interest in improving. Good attitude. Twox bowl, 1.6 m. Charpentier type
swing rake trains, & drum Fleissner and Bunter dryers, and one 1.7 m wide
Hunter harrow stainless steel plant, gentle action for combing, erected
above floor. Sought to reduce entanglement in fine wools and feed directly
to dryer. Staff had the basics of technical m2thods. Suggest this plant
be used for any technical transfer operations by INTI locally.

Recommendations: Weigh feeding, autoclean, dryer survey, WRONZ loop for
existing plant. Nucleus mini bowl plant (3 mini bowls and WRONZ loop) for
early replacement to give maximum benefits.

EL TRIUNFO. Robert FANTOX, Juan FANTON, Mr. SACO. 6 bowl stainless
steel Charpentier copy (Reilo), swing rakes, hopper, & druam opener with dirt
removal with flowdown. Screens, very large (10 mm) perforations, only
cleaned in pairs to reduce wool loss. Bowls 2 x 35°C, 2 x 60°C, 2 x 20°C.
Double squeeze at exits of 1 and 6. Studded bottom, rubber top rollers.
Hunter copy, very long, appeared inefficent. Moist air exiting at wool exirc.
28,000 kg/26 h, bowls dropped every 8-10 hours. Scoured wool dusted, double

drum but fed betveen the drums. No dust separation. Louvre screens.

Recommendations: Use air tlow to assist dust removal. Autoclean,
WRONZ loop, drver survey to improve air flow and moisture meter with dryer

control.

ITUZAINGO. Néstor A. ARGENTINO. Five bowl Fleissner, 2 compact, 3
short. Scours 24-30 um wools. 3 drum Fleissner dryer. 700 kg/h greasy.
Combing 170 tons/month.
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Recommencations: WRONZ loop which would recover 42 of the grease and
6-7 tons/wonth. Heat recovery on flowdown stream. Moisture meter on wool

outlet. Autoclean and weigh belrt.

LAHUSEN S.A. VIEDMA. Mario KULLOK, Carlos GARZONI, Oscar ZEBAL. Four
lines A and B. 1.2 m Charpentier type swing rakes, dryers 3 drum Fleissner
being installed plus old brattice. Line C - 5 bowl Fleissner with P & M
dryer. Line D - modified (slow) swing rake with 6 drum Fleissner (all dryers
gas-fired). Two problems: productivity and dust in Fleissner scoured wool.

After discussions, the following steps were recommended:

Recommendations: - for increasing productivity:

1) Weigh belt on D line

2) Log down time and pinpoint for preventative
R & M.

3) Install nucleus of modern high producticn plant
(3 mini bowls/WRONZ loop/centrifuges to replace
A and B lines)

- for improved quality of Fleissner scoured wool:

1) Autoclean on greasy wool feed

2) Autoclean or Andar deduster on scoured wool.

Urgent recommendations: -Energy survey to ascertain overall and dryer
costs in MJ/kg greasy.
~ Survey of 6 drum Fleissner dryer to improve
performance (Initial suggestions: bigger exhaust vent, smaller burners and
all to fire). Once dryer had operated properly, moisture meter with some
form of comtrol on the outlet.

UNILAN S.A. CHUBUT. Eng. Pier CIERUTI, Bernin CASTELLANOS. 1.8 m §
bovl,2 swving rakes and 3 harrow. 12 draw off points, bowls 1 and 2. P & M
sloping sides in last 3. Dryer being converted to gas firing. Gas-fired
boiler for bowls. Plant to scour for modern top mill. Problems likely wich
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operating a WRONZ loop in such plant. Dirt holdup still likely.

Recommendations: To support such an extensive further processing
investaent,a new nucleus mini bowl scour would be preferred with weight belt

feeding.

HART S.A. TRELEW. Manager Mr. CASARTELL]l and Peter SIMPSON. 5 bowl
Charpentier hybrid plant with harrow mechanism in late bowls. WRONZ liquor

handling to be installed and grease recovery plant not yet present.

Recommendations: Weigh belt, variable speed control on heavy solids puwp.

Alter conditions so as to scour more grease off in bowl 1.

LAN-MAR S.A. 600 mm wide 4 bowl plant. 300 kg/h which scales up well.
Swing rakes and 2 drum Reilo dryer.

PUNILLA S.A. Mr. SARTORI AND Mr. GARCIA. Gentle jet before bowl 1.
5 bowl swing rake and harrow. 70°C.old F & M brattice limiting throughput.
750 kg/h probably limit. Good product. L. Laia

LANERA AUSTRAL S.A. 1Ing. G. J. LEFEBVRE. Combing and scouring to
support this plant. All Sargent 5 bowl and brattice dryer, all gas-fired.
Very tidy, very gentle. HBarrow action. Rubber rollers. No grease recovery.

No data on performance. Corrosion,probably because of water softening.

Recommendations: Grease recovery, WRONZ loop, weigh belt and dryer
survey. Operate plant on differenv detergent regime and without water soften-

ing. Moisture meter and energy control to dryer.




APPENDIX I -1 -
MODERN SCOURING TECHNOLOGY

NEW SCOURING TECHNOLOGIES - THEIRADVANTAGES AND DISADVANTAGES

by R. G. Stewart

1. INTRODUCTION

The principle reason for scounag greasy wool is 10 prepare it for further processing. Howerer. the wool
tvpe. the nature and extem of the comaminants and the processing route the wool is w follow afier scouring
will all derermine 10 some extenmt the wav in which the washing swep is carried cut.  In addition. the
particular location of the plam with respect 10 environmental pollution will also dictase conditions a1 the
scouring stage. It may be necessary 10 chose a technology which enables casy and effective primary treatment
cither as pant of the scouring step or closely associaed with it.  Further effluent reatment 10 secondary or
tertiary standards may also be required and this relares 1o the 10l water used (or perhaps no waser used a1
all) and hence the scouring process chosen.

Taken overall. the scouring operaticn contains many elements or processing sieps. These are:

greasy wool opening and dusting

greasy wool flow control and blending

the scouring or washing process

wool drying and general energy management

scoured wool dusting

control and instrumentation

quality assurance

packaging

by-product recovery and often associated effluent reaiment.

Management of such a process must also include wool flow 10 and from the factory in a cosi-effective way: thus
the management skills of good communication and people interaction are also needed if the most efficiem
overall operation is 1o be carried out.

Finallx, the subsequent processing of the scoured wool must also be considered. both in the contexi of the
greasy wool blend 10 be scoured and in the specification required for the scoured wool. For a vertical
company scouring its own wool for subsequent processing. the interaction is relatively simple and the scouring
process can be swraightforward. For a commission scourer. often having little or no control over the input
wools but frequently c'ear and unambiguous instructions as 10 what specifications the scoured blend must have.
the performance of minor or major miracles is a regular expectation.

2. PREPARATION

Pre-scour preparation of the greasy wool will involve opening. dusting and biending.

2.1 Greasy Wool Opening and Dusting

These are most important sieps with the ireatment needing 10 be tailored o the condition of the greasy wool.
its din content. degree of openness (coned or maned fleeces may need icaring apart). and fineness
(excessively opened fine wool will felt readily in the scour). Dirt removal at this stage ameliorates the
load needed o be carried by the wash w~ater. In addition. dirt is much easier 1o dispose if it is dry rather
than suspended in water,
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Opening and Justing can take place in one machine or in ™o purpose-built machines and a wide range of units
of - arving intensite of treatment are avmlable.  These sange from single drum prckers (opening. no din
remcral? © Fearnoughts which open excessively and also have dirt removal capatilines. Al suffer from
build-up of dirt during operation which impairs their performance. Frequent clearing is essential 10 maintain
umfcrmity in the opened and dusted wool but this is frequently not given.

The onls major derelopment in fecent vears has been Tavior's Avtoclean Opener Duster.

This unit has self-cleaning teeth on the opening section. a self-cleaning screen or. the dusting section. and 2
dusr removal cvclone on the air exhaust. Although expensive it gives reproducibic cpening and dusting over
lon:. periods of operation with 2 wide variety of wools of various vpes.

(Figure 1)
{Figure 2)

2.2 Blending Greasy ™00l

Scouring does represent an opportunity for greasy wool biending which is seldom realised. Blending systems
for greasy wool arc usually quite rudimentary and comprise placing all the compenents in 2 heap or a bin
before feeding into the scour or loading the components onto 2 moving belt which ierminates in a feed hopper
1 the scour. Part of the reason why conventional blending sysiems have not been used is the difficulty of
transporting greasy wool pneumaticaily. The trunking of the conveying sysiem tends 1o block with grease and
dint.

One plant in New Zealand has recenily installed a blending sysiem utilising weighbelts. bin lavering
mechanisms. beli conveving and automatic bin unloading.

(Figure 3)

This is a tremendous advance on what is traditionally used in the wool industry and owes much o praclices
employed in blending in the conon and synthetic fibre plants.

Good blending at the processing stage is essential if a scoured blend of uniform compositic is to be
produced. If objective measurements are used 10 specify the scoured blend uniformiry at this staze improves
the precision of the sampling.

Wool flow to the scour should be uniform and measurable. Strategies to obrain this will be discussed under
Control. Section §.

3. SCOURING SYSTEMS
Scouring svstems are selecied for only a few paramount reasons which are usually:

(a) ability 1o avoid entanglement:

(b) ability to scour dirty wools:

(c) ability 10 avoid an effluent treatment problem: and
(d) the price.

Usually any potential client will have a certain preconceived rafing 10 apply o each of the above reasons and
this determines the final decision on what plant or system to buy.

To these reasons must be added a major inhibition - no-one is anxious to buy a prototype. This means new
sysiems must be launched with a fair degree of risk-sharing from the developer. In spite of the large sums
involves in such venture capital there have been a oumber of new sysiems launched in recent years but with
only a few being successful. Success in this contexs is taken to be the securing of a follow-up order once
the commercial pilot plant has been commissioned.
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I¥ ac restrict the list of technologies to successful plants v this criterion we have the following syvstems
with their generally acknowledged advantages and disadrantages

3.1 Flissner Drum Scour

Txit is an aquecus scour which utilises the suction drum concept 10 move woo! through the scouring liquor.
These plants are produced in long bowl. short bowi. and compact bowl (mini?) versions %0 suit cusiomers
reauirements. The action is very gentie and probably produces the minimum of entanglement for an aqueous
s2ciem. However. the same gentle action also means that dirty wools may not be scoured as clean as a system
w hich allows a greater degree ¢ agitation. Although there is no specific data 10 confirm this. trade opinion
i that water usage (expressed as litres of wamer. kg of greasv wool scoured) tends w0 be higher than
conventional svsiems.  This could be involved with the wool sending 10 filter out dirt if the liquors are
altowed 10 become 100 concentraied. However. the fact remains that a subsiantial number of these sysiems have
be=n installed over the vears.

3.2 Soivent Scouring

The initial rationale for solvent scouring was avoidance of entanglement. but in laiter years the emphasis has
shified 10 highlighting the avoidance of pollution. The process has made painstkingly slow commercial
penctration since the first Sover plant was commissioned in 1968. The process involves degreasing with
bexane. a brief waier sprayv to assist in removing the hexane and then jenting with isopropanol 10 remove the
suint components. The initia} protorype ran in Belgium for five years. Plants were then sold 1 Russia
(ra0). Japan (one) in 1973, and 10 Taiwan in 1985 where only the solvent degreasing section was used for
commercial reasons. A funther plant will be commissioned in Western Australia this vesr and a second plamt
has been soid 10 Taiwan for installation in 1989. This will give 3 101l of seven plants woridwide.

Installations are costly but include a lanolin refining siep and evaporation of the small (1 kg of greasy
w ool scoured) amount of aqueous effluent produced. Economics depend heavily on the current value of the
rezovered woolgrease. This is 2 somewhat shaky foundauun for such large invesiment. The question must be
asked. are vou buying the plant for woolscouring or for woolgrease production?

The other commercial solvent plant is Toa YS process presently operating in Japan. This uses 111
trichloroethyle ne. Solvent losses are said 10 be 2% on scoured wool throughput. The wool is given 2n aqueous
scour afier the solvent wash.

3.3 Aqueous Scouring io Conventional or Mini-bowis

Agueous scouring has received considerable atiention in recent years 1 make it more efficient. controllable
and 10 incoy, ~~=. as much by-product recovery and primary effluent treatment as possible because of the
environmental considesations. A number of competing versions are commercially available.

3.3.1 The WRONZ Comprehensive Scouring System with Mini-bowls

This has benefited technically from widespread commercialisation since it was first intiroduced in 1972 (the
WRONZ System) and complimented with mini-bowls (1978). For example. the number of mini-bowls installed in
New Zealand and overseas since the first introduction is approximaiely 200. This means that s considerable
degree of improvement has occurred over this period and the process is siill going on. The 1062l package
involves improved opening. weighfeeding. process control. by-product and heat recovery. and maintaining 813
low level of heavy effluent discharge (in the vicinity of | //kg of greasy crossbred wool scoured). A full
description of the complete sysiem needs 1o be the subject of a separate presentation. It utilises Alfa-Laval
centrifuges but this is not 3 mandatory aspect. Other manufacturers machines are equally suitable (e.g..
Westfalia, Garap. Sharples or Humboldi).




3.3.2 Garap System

This appears to resemble the WRONZ Comprehensive Scouring Svsiem but utilising Garap instead of Alfa-Lnal
centrifuges.

3.3.3 SIROSCOUR Process

Full details have not been published but it appears 10 be a process wtilising multi-stage scouring in 2
combination ¢n mini- and multi-hopper bowls  Complete proe sxs control using the tatest computer technology is
undersiood to be incorporated with the added aspect of liquor handling loops which masimise dirt and grease
removal (Fig. 4). The first commercial prototype is presently (August 3) being commissioned. More data will
be presented at the seminar in Seprember as information comes forward on this new process.

(Figure 4)
3.3.4 Peiric & McNaught Mini-bow! Scour

The WRONZ mini-bowl system has also been commercialised in at least one location in the U_K. by the firm of
Petrie & McNaught.

In summary. there is no scouring sysiem which has clear advantages over 2!l others in all situations.
Purchasers mus: look at the first four points of entanglement. dint removal. effluent treatment and ptice and
decide from a consideration of the competing processes just which one suits them best.

4. V'OOL DRYING
Thirty percent or more of a scours energy requirements is in wool drying. The points to observe here are:

(3) that as much water as possible should be removed mechanically:
(ii) that the feed 1o the dryer is uniform:
(i’i) observe the many aspects of efficient dryer operation which have been well documented elsewhere:
(iv) make sure that the process can be controlled. i.c.. that some extra drying capacity is available: and
then
(v) make use of the current sechnology available 10 monitor and control the dryer.

Expanding on some of these points. water removal can be enhanced by increasing the iemperature of the final
rinse bowl or increasing the squeeze pressure. In some cases a double squeszing can be cost-effective. A
feedhopper before the dryer is essential if a uniform feed is 1o be obtained and anention 1o uniform greasy
wool feeding via a weighbelt feeder a1 the beginning of the scour will also have benefits in producing
vniformly fed scoured wool 10 the dryer. In dryer operation we must also consider aspects such as the
temperature and humidity of the drying air. its flowrale through the wool. the sieam supply. the types of
sieam traps employed. condition and design of the sieam coils. and the existence of good control sysiems.

(Figure 5)
(Figure 6)

S. WOOLGREASE RECOVERY

This operation is essential 1o any of the high concentration scouring systems mentioned under 3.3. Tt is also
essentisl if eMuent disposal is a problem since the major contribution 10 be BOD and COD arisc from the
woolgrease present. The equipment for recovery is commercially available but expensive.

There is no clear agreement between various authorities as 10 what constitutes the best sysiem from a scours
point of view (as distinct from a machinery supplier or woolgrease purchasers point of view). The choice is
between:
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13'  the mo-stage syctem used in New Zealand and elses here comprising a primar: <entrifuge and a secondar
refiner with initial grease emulsion of 60-307 bewng refined 10 less than © 3% and

(™ a three-stage recorery sysiem is acvocaied by Ausiralian aovkers: primary centrifuge. grease emulsion
20% . tonal solids. secondary centrifuge grease emulsion 60-80% . and a tertiary centrifuge.

A number on in-process and out-of-process loops for optimum recorerv of grease and dirt are promored currently
and these are usually promoted as part of the scouring process. One exception 10 this is the Lemar Process
Suage I (Fig. 7).

(Figure 7)

6. ENERGY CONSIDERATIONS
Scouring is energy-intensive. The major areas for expenditure and conservation are:

(i) the primary energy generation plant:
(i) the scour bowls:
(iii) recovery from the effivent: and
{iv) efficient operation of the wool drver and recovery from the ~vool drver exhausts.

Technologies have been dereloped to the stage of commercialisation and much experiences exists on the various
aspects of energy conservation. The driving force for all the measures used must be the present cost of
energy. Al the moment worldwide prices for energy are comparatively low but this situation will probably
change ir the 1990s.

7. EFFLUENT TREATMENT

The level of treatment usually varies from plant to plant. The relationship of cost 10 degree of treaiment
usually follows the standard curve.
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Primary treatment are usually profitable. Beyond that. any other treatment cosis money and sometimes large
amounts. Many sysiems have been tried with no clear contenders as 10 the best and least expensive ireatment.

8. PACKAGING

Dense packaging of scoured wool 1o densities of greater than 500 kg/m? is now accepied as a commercial and
cost-cflective way 10 package wool for transport. The different aspects of possible damage. covering
materisls, ssmpling for objective measurement, etc. need 10 be considered in this context.
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9. GENERAL

Qualiny asturance. analvsis_ and testing are essential for a soundly hased scouring industry and should not be
negleced.

Efficient scouring of greasy wool enables the fibre 10 be marketed on equal lerms with its synthetic
competitors. i.c._ as a clean fibre able w be specified with paramerers of processing significance Wool
producers should avail themsehes of this marketing opponunirs.

8 August 1988

Encl.

Figure |: caption as noted.

Figure 2: caption as noted.

Figure 3: Lavout of greasy wool blending.

Figure 4: Conuminan recovery loops for SIROSCOUR® sysiem.
Figure 5: Temperature control loop for 3 dryer.

Figure 6: Humidinn conirol loop for a drver.

Figore 7: Lemar Stage I sysiem.
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L INTRODUCTION

The last 20 years has seen conviderable climpes ke place worldwide in the raw
woasonuring indusiey. Prioe (o this, mast emphasis had been placed on ivudifymg the
VAW exIMIng pracesses of intrducing new ones with one principal aim - -t of
improving the combing tear ky reducing entanglement.

This wtuation has now changed significamtly in New Zeald. The main concen
for both prenducers of scoured blends and the iners worldswide are colour and eflluem
dispial prohlems. Calour determincs the shacles availuble 1o he dyed on the wonl and
the lighifasiness of the resultant dycings, especinlly with pastel shides where the
sability of the wool base is the dominating factor. EfMuent disposal problems arising
mainly (rwn the scouring of greasy wool, are an averwhelming disincemtive to woul
users in many pans of the developed and industriatived warkd. tranically these are just
the places where we aim to sell wool as a high priced and gquality product. Supplying
these ctumnries with clean scoured blends, merely <hifts the effiuent prablem back 10
the pranducer countries,

Conveyuenily, those raw wool seonring practices which give the prospect of
enhanced colour in the scoured product tagether with the ahility 1o reduce or avaid the
effluet proshilem have been preterred in revent years, 1tis perhaps sigoilicant thin one
of the few raw wool scouring techniques developed aver X1 years apo i now
recciving commcrcial endorsement is the Sover provesy 7 which offers the prospect
of an in-heuse cfflvent ahatement siep.

2. MECHANICAL DEVELOPMENTS

The maper recent developmcnts in wechanical innovation have vemred sowmd the
introduction of the WRONZ, Conyprehensive Scouring Systendf 2] and ity fater
cmbudinment in the mini-bowt seonring wehnalogy/ ¢/,

Albugh the WRONZ. system was banically i sanple proscess, instinl i ceptanee
was i immediate in this convervative industry, The rotolype was observed glosely
in New Zeakand for almost a year helore the secom) plamt was commissioned),
Thercalter uptake was rapid both witlin New Zeatlnd and averseas, The value of the

SWind Revcan b (Oepaneaatem of New Zcalomd (hin 3

develnpment stemmed mot v el lrom ihe Tmprovements in seonring as in the
CORCMMTING ceommmies assnirted with by.prowtine FECOVETY, CNUTRY INIRe, Willer
consttmption, armd continueos plion operation. The indostry il already necepted the
neced o rwn plants for 24 iday and 7 doys/week tor high provductivity and massimung
use ol resovrees, This weehmontogy ennbled them o do o,

I ahe Tield of apening and dusting greasy wool new developments have heen
sparse until connpairtively recently. Shont lipe wool prosdiced by printing skins wt
linwe sulphice depititory and lter iemaving the wonl mechanically, has been npeney
very etiectively and cleaned by making use of o Fehror washer/d] which has o
e -mill type of aerbon carricd outin o lushing siewm of water which carries

awary the impurities,

'?:lw opcting of greasy wout has beew the trgeted marker of machine mukers|
proclucing Tridemirked mnchines such s Tracgripd S/ and Pirnnha/n], when cotted
fleeces were 10 be lindied, and the WRONZ, Awtaclean/ 7/ for Neece nnd exddment
i ey, The ltier nchine has intredueed novel sspects siuch as self «cleaning 1eel
and  sellcleming sereen for maxionm din removal at all times, A commerel
Prototype s opevited suecesstndly for (R manths, dusting i variely of New Zealmd
greasy and slipe wonds,

Lightweight apener screens/S/ emily pecessible T removil have also heen o
uselul devetopment, enahling opermors to chimge them more frequently since it hay
Deen shown thnt conventional i sereens can bliwk and Clog within M0.60 min of
stnting te process wonol, with considerable impritment of dust and dirt removal.

I is amnicipated that Tuether rapind development i the opening md dusting of oth
greasy and seoured wool will oveur, Fhis will be assocted with the intrsdiction of
blending sysems tor prewsy wool, o toke gremer wdvantage of the opporiuminies the
wool scour offers for mising blend components,

Y. ENERGY

AVGOL ANVIVIZ NIN NI ONINNODS - II XIOQN3IddV

A principal area of cost in raw wool sconring i energy/9/, The praper operation of
# WRONZ Comprehensive Scouring System with mini-bowls enybles nyny eneryy
Sitving strtegies to e wsed il in et b stimubated the consideration hy manage.
ment ol iy encrey relited aspects of seoming which were previously ignoredf /1)
1], The N7, industry is now enerpy-conscions, angd s variely ol ¢onvervistion
WCCPIIIES open 10 i, e, covers fon ot seom bowis 18], wisie hea recovery from
winf 1.3] waxck water] 1] sireams, We will see more use heing made of these when energy
COMS nerease us they surely must in the 1990y,

4. LABOUR AND PRODUCTIVIEY

.
Ther Buapel Bivdwone compranent of seonm g Iun stiomolated i besh hok prowluctiviy, h
1500 Gaet bt oy anent gl tinaug it the wen b, Wirsughpt s reteospeciive, 1o iher
words most managers conled only estimate in ads anee Wit their throughput might be
Dut w ol lave wrely on the whility of the individul npeniors o approach this higare,
Weigh teeding, applicable 10 0 wile inge ol nuerinls which nre continnously
powessed, e intradueed 1o the New Zeatind indistey in 1978 mid s sinee been re-
cxpuaied with mos new plins installed worsdwide sinee that time. Previousty weigh
feeding it heen used inat lenst one milk in the Uinited States i wirs ilso offered on
At deast one European scone mamulactnrer's ting, I neesled only the documenied
ovidenee of henelits 1o g wonlscourmg opeeitionf 16/ (or it 1o become more widely




sccepied.

Weiphhelt feeding, now well estahlished, allows manapers (o nominate in advance
what theoughput is required, to incrementally increase or decrease this as circum-
stances dictate, to query production records when operation i continunus and (o
identifly problems due to machine inefficiencies or pruduction hattlenccks. I also
contributes 10 uniform throughput which in tum is impartant for the proxtuction of
evenly dricd wool,

One uther sirategy of great value 1o pinpointing production problems has been the
increating use of confidential productivity surveys. These, when conducted by an
indcpercient and professional organisationf 77/, el scourers how they are performing
in relation 10 their competitors in their own industry. 11 is a powerful incentive for a
company 10 improve, say, ils energy usage if it is informed that in the annunl
productivity survey it ranked battom, even though it mn% have ranked in \he upper
quartile say for sorting or administration costs. The net effect in an indusiry group is
an all-over liftin tivity and the elimination of inefficient praciices.

S. CONTROL AND QUALITY ASSURANCE

1t it in these two areas that the greatest advances have heen made in recent years and
where the preatest potential for improvement still remains. Various control technigues
have heen intrnduced to complement new mechanical developments and the require-
mens of increasingly siringent specification for sconured wool blends, Widespread use
of weigh feeding has already been mentioned. Taking the scour process in logical
order from the (eeding of the greasy wool, we have the following items of control
commonly available and widely used:

—Hoppermatic/ 18] control of greasy wool level in a feed hopper (this helps the
weighthelt feeder to optimise throughput contrel)

—bawl emperatures with suitable hardware o allow for steam heating, high tem-
perature hot water heating or direct gas-fired heating

—flowdown controlled by variable speed pumps rather .2un by opening or closing
a contro] valve

—level controls in tanks or bowls using proven equipment which can operate
rcliably in the hostile environment

—sludge discharge. (IWS developed Trimwase/79/ )

——tinse water deploymem as in multisiage scouring

—control of flowdown and liquor quality in the main scour bowl (FLLOCOM/20] )
—control of rinse water by turbidity measuremeny/2//

Feed to the primary centrifuges is one of the remaining areas not yet amenable 1o
avtomatic covirol. WRONZ is concluding praving trials in a commercial plant with
a2 new development called Centricom which sutomatically maintains the optimum
feed Now rate to the primary centrifuges in a WRONZ lnop.

Detergent, insect-resist chemicals, acid, hydrogen peronide and bisulphite solu-
tions ace now metered into the appropriate bowls with the sophistication required for
materials where dosage is determined by the clean wool throughpit. Using the new
compuier iechanlogy which manitars and records sl that is going tn in the scour,

mmagement need only log i the estimiate of yicld, The weighlelt then reconds the
throughput and the compiter eateilmtes the st of chemicnl 1equitest nd pulo.
aviatieally controls the metering systens. Such gnthering together of essentinl operating
information Cor management has been demansieated in the WRONZ, SCOURCOM
concepl where the seour is wnder conmnplete surveilbinee mml contenl by its own
computer. The status of cach part of the plint isdisplayed on acolour graphics lerminal
and varions control parameters can he elled up or changed using a simple five-key
pal. Thig system is currently comtrotting the WRONZ, pitor plant scour and is available
for dumonsirntion purposes,

The comral of hoth peroxide uned hisulphite Mﬂll"lillr slill depends upon nanual
titration although automatic titration is available if required/22/.

The quality of the scoured praduct has classically been nssessed by ihe level of
eatructables nd regain, both determinations being somewhat time-consuming. Near
infrarcd spectrscopy (NIRA) now pravides these ditn with speed and redinbiliny/ 2.4,
I is also poasibie to link the InfraAlyzer with a VIIU in the scour hall so that the scour
attlendants can see results dispinyed of the extractables nmd regain of wool which has
been provessed thraugh e plant assecemly as 20 min ago, In this usage, the lechniyue
serves the dual purpose of both qunlity contral amd quality assurance,

Much effort has centred on control of waol drying/ 24/ and (his has required
manitaring of absolute and relative humidity in the dryer exhaust, Although direct
reading sensors of humidity have been examined/28/, they have iended 10 be
susceptible 10 aver-tiemperature and recourse has been mide 10 the more reliahle wet
and dry bulb sensars when humidity measurements hive heen required for control
purpases. A new development, Humicon/26/, has used this basic approach with
progranuncd psychrometric date enabling a direct remd-on of relative huimidity o be
displayed from wet amd dry bulh temperiature sensing.

One of the most significomt recent developmeints in mym'r comral technotogy for
the scouring ilusiry has heen the new concept catled DRYCOM/27). This unis
receives various inputs such as the wel- and dry-bulh temperatures in the dryer, the
reguin of the dried wool, the weighhelt Towrate signal, nnd any other dita relevant to
the scour that management keys into the instrument, Munagement also keys in the
desired regain and on the basin of these inpuis DR Y continuously makes
adjustments to the dryer exhaust dmmper setting, the wonl Nowrate and the dryer’s
energy supply so as to produce;

(1) wool dricd 10 the required regain;
(i) with maximwm efficiency of energy usage; and
(iil) change the plant throughput to a presct mazimum if insteucied,

DRYCQM also has indicating facilities and will print out a status report on request

" or at intcrvals mul plot again as a function of time,

OF prime importance 10 DRYCOM is the continunus and accurate on-line
measurement of the regain of the wool emerpinr fram the dryer. A specinlly designed
regnin meter has heen developed which supplies this information, s principle of
aperation is conductivity measurement but it is microprocessor hased and ulilises
technigues of conductivity from four channels emplnying a special signal technigue
rather than ane continuous DC signal, The system is sofltware programmed to convert
its Nll’l c'.'f‘mduclivily mieasurements pee second into n mean regnin value and updated
every ()11 y,

moat notable recent development in commercial wool dryers has heen the
procduction of the Mark 1} version of the Unidryer, a design concept from the
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University of Now South Walesf 28/, The fiest of the new units were manufictured lor
ecific wwe in o contimwws soouring amd setting process for canpet yarn cilied
Chemnelf 29/ and they have proved t be very successul in this duty. An assessment
of their performance in drying hanks of carpet yam/ 1] has confirmed the principle
of high itensity drying that they embedy il which gives the imost obvious henelit,
a M)% saving in space aver drum dryers of the sime capacity.

An assesvnent of Unidryer peeformance in dey loose dyed sock s also con.
firmed the initial specifications amt will be published Awatiyf /],

Oace the wonl has been scoured amddried there is ofien the icquirciment o sample
for likee length. strength and other data of processing signiticance. This sequires
drawing both a full leagih “geab™ sample and a representative core sample In New
Zealamd a special sampiing head has heen developed for grab sampling from o
conventional Rale (density kess fhan 290 gn's and Grom the low demity pre-press bos
of a dense press.

Core samples can be taken wsing pressure coring of hamtwld mectianically diiven
anits b conventional bales amd hydravlic coving assemblios for dense packages,

Having ohgincd samples of cores and of full length wool, determinmtions can ten
he made of the various textile paramciors important 10 suhaeguent processing, Thew
inchbe: tavin® and *hase " ondour, residual grease, length talter carding ), bulk, degice
of modullation, vegetable matter contem amd libee dismeter] 42/,

The meanurement of colour is a New Zeatand Stwtard suitable for use with bath
greasy aw swoourdd wooly 47 After switable sample preparation mml colminieier
Calibration. the tristimutus values X, Y st Z.are determined. The uve of these in arrive
M an inden tor colour is avoided becauve of the known ambiguity ta which this can
give rive/ 4] lovead, hecaune of the goodLorrelation tetw cen X and Y for wools, the
it dita are wtitised commercially to dewribe wool colour in teoms of
brightocss (V) and yelkwwenes (Y-Z.)

The selection of greavy blend coniponents by computed/ 48] wiiliving ohjective
MERCI RL, Faises special problemis i sale of e sered blead by specificaion/ 42/
iv contemplaied. The hasic wosring problems apart, e acdlitional constening on the
]wourer is i 1o hring about any colour changes by washing or drying since tis has
prohably alecady heen calvulated as part of the blend parametens. The practice of
hivaching during swouring has potential for disturbing this concept since the caleuta.
tiw of the predicted colonr in the seoired blemd i been negaied. i the case of
porovide Beaching. this coloar may be substamtindly hetter than was coleutinted from
the hicimd componenis, The sime ituation okds, though 1o o lesser extemt, il some
wther type of Meaching during scouring, such as bisalphite in howl Y, is employed,

The guestion of 1ibre damage alse arives sinee, an s well known, o i depege
of damage iy mescapable with peioaade bleaching. The geaesally aceepted qualiny
avsuranee teat o that of atkali sodubility, where a value of ¥4 for scoured lomne wool
iy ropanthed as ihe mazimum acceplable 10 the el werl 404,

1 peronick bleaching is i be carvicd out, B this tact shonld sl e tgged o the
bloid 1o mtvive the ond wwee, Thin will aveid e potestinlly dungerons: sitstion
developing whore the latter was unaware of previous bleaching amd decided 10 do this
again with cincomitant enhanced damage.

Muontion it e miade of @ new technigue which makes use of image analysis (o
yickl Lthee dicineter resalis without the wsual civveats which saromsd airflow meas.
wrcment for coane medullaled waels or ki waol, ‘This new nciasurement teehe
Rigue is calied FIDAM/I7]. 1 has heen developed by the Austealion Wool Testing
Anthwity lor initial use in AWTA tev houses throughout Ausiealia,

6. PACKAGINYG

Freightean ihostmtind itent i the total costof getting wond temm ihe sheep’s back
o the mill. ¢ cquently, in seome countries investigations into packaging densities
higher thin those wsunt in tonmepacked bales (i.e., greater thim 280 kg/m') have been
mincle, Fronm this work emerged the facts than although some grensy wonl may ne.y
heating to aid swbseguent opening mh sorting, scoured wouls con be packaged 10
sethsimtially higher deasities 1han novmal witheut these apening problems and wilth
concomitant Freight savings, especinlly in contiiners whiere o box rate as been
negatinted, The only proviso shown (o be aecessiry is (o ensire thin the freshly opened
e kirge of seonred woel is passedd thraogl an opering maciine operated ro ns 1o give
u light degree of opening, spayed with water 10 enise the regain of the whole mass 1o
about 20 and then atlowed to stand 18.24 b belire carding, IT this procedurn i
lollowed 1hen subseguent processing is the sime as wonlild e obtiined with wonl
shipped ntshe fower Girm-pucked dlensities/ 187, Alhongh this resaet wies obtaines for
Australinn combing wools it s likely it strong swonsds woulsd bebive nt least semilirly,

Because of the raghd growth of contminesisution in sea amd rond tenpsport il 1he
benetit ol lmvinq these fouded upy in 1R 1onnes, the trmle aceeprance of dense packiges
(p (0 650 hg/m’ and with bale weighis up 10 SOND kg) has been rapin. There has been
e consimer reaction becanse of hoth the weight, which makes manual hisndling
ditficut, s the density, which prevents smmpling without opening unless the mill his
specionl sampling equl!mlcm. Thewe nhfections can he mel hy packaging 10 lower und
mere seceplable densities albeit m greater cost, Constumers cin then make u decision
us 10 how much they are prepared 10 pay for the comvenicinve of the lower densily
packages,

Denve prekaging of seonred wool av i separate operition after scouring has ulvo
combled clean covering nuerinl 10 be used inviead of the ofien much brimded und
repaired farm hale, av is mmsll{ the cave when dumping (compressing alremly
packaged wool) is done/ 19/, This hax the benelit of casier identification for ench
package aml insnngible henelits for the image of scoured woot is a lextile raw materinl
of high quntity,

7. POLLUTION ABATEMENT

For many wonlscours, a policy af 2era dischirge of pollution is cither essentinl or of
high priority, Stme have appronched this by way of solvent scouring, others by
investing in a wide range of very expensive treatsnent processes. From an econmmic
wul pragratic point of view there ix no sidwtitute for cximiming the scouring process,
rationulising Mlows and careying out ol Jonsekeeping so as 10 produce the lowest
amount of e et 1o be treated rn the tiest place. s can then be lollowed by rigorons
primary trestment such as recovering the muost woolgrease possible und removing
solidds s spadeable stindge Toe ensy disponal uving decanter centrifuge or hydrocyelone
technigues, Wark along these lines hins pmply confinmued the usefulness of this
uppwech which can also be integrated imo allermative scouring procedures such ay
usius a cok firsy bowlfdif,
Inly when ihese possibilities bave been fully exhausied should scourers contem.

plate costly und complex secondury o tertiary frentiment of ¢itivent,

An pecomt of most of the secondary v terinry beatment processes which have
heen employed for woolscouring effiuent huve heen given in recent publicationy4//,
I ix probubly truc 10 say that, beciuse of the urgency which has preceded the




installation of these processes. atention te completely rationnlising the initial scour-
ing anl by-peoiuct aspects have been meapre.

One exception o this has heen the in-bouse developient of an evaparation process
foe strong wastes at a woolseouring plant in Canterbwiry, New Zeatind. This was tlone
only alier comprehensive primary treatment of all Ticavy liguor Hlows was accom.
plished. 1t shonld be added that, Tar from being an expensive option, this primary
trcatnwent hay been most cost-effective.

The uve of floccutant (o assist solids remaval at the primary treativent stage has
also heen confirmad as a valuable echnigue in recem yerd2},

Scvondary trcatment plamis which have heeis bl and aperated commercinlly in
the last 13 years have included Hot Acidd Cracking/ 4.1/, Alcohol Destabitismionfdd/,
Bitteras Destahilisationf 45}, Aerohic Digestion (LUNISAS Process)fdn], Anacrobic
Digesunyd7), Uheafilirmtionfd8], Evaporation/<49] and ¢ ‘emtrifugation/ S0},

Teatiary wreatment have inclinded incineration (eombined with cvapiration in some
CaveN49/ aml sulvent scouringf S/ in others) v land irvigation/ $2/. Many of these
optrin kave avsaciated problems, all involve substamtial costs, and all have their
(o gL EVILITIC I

Al the prevent stape of our knowledpe, the area of specialised technigues in
anacrvhic digestion/d7] warrants further investigation as a way of reducing the solids
and atrengihs of the waolscouring wastes, Other options like irrigation then become
viable av lerhiary ireatments if the solids content of the fecdstock cam be reduced and
high grease kevels avoided.

R NEW DIRECTIONS
The ntain crmphiasic in improved wonlseouming is now clem 1y o the fallowing:

the praduction of scoured wonl with the est posaible colour and fiee from
aon-wonl contaminants and keratin fragments;

= prxtuction of scoured wool with minimal emanglement; and

—carrving ow the scouring process with the prixluction of minimum or 2ere
cilluen.

How these poals are most ecunomiically achicved is ot vet entirely clear. Wit
icclear. hawcver, is that manapement cim expect o uperate a Scour with an incrensing
amount of data and control to enable themt 10 make the most cost-effective decisions
when changing blends or scouring 1o differemt specifications.

Mulu-sape scouring/33/ using mini-bawls or multi-hopper howls will probahly
contribute tn the goals  the prodduction of scoured wool of optimum colour and
frecdom from cotangle. 1t topether with the minimum amount of effiuent. N is
within the capahility of pi - ent technolngy to lave a comtinous display of aperating
parameicrs such as woal dryer eflicicncy and flawdown ratios, or 10 formulate blends
using the concept of “diat-a-blend” using compuier controlled weighbelts and feed
hoppers, These must improve the cconomics of scouring and benelit the end user by
providing blends of optimum characteristics for the processes and producis desired.
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1. INTRODUCTION

Waonl processing, the wel processing sieps in particolar, bis alwaiys been regarded i
an e, Over the last Jorty years, researchers around the world have tricd 1o niake wool
processing more of u seicnee tim an art o help the industey remnin competitive. The
articles published in Wool Science Review since s inception reflect the progress
made in his direation,

OF all the wet provesses, wonl scouring shoubd e imost smenible 1o the sciemitic
appronch becanse the process is basicatly an estriction system for remuving fibre
contaminants, tn chemical engineering terms it would be described as o multi-stge

xtruction,

The aim ol ihis review is lodiseuss the changes that have ocenrred in wool scouring
over the last forty yeans, Inrecent years a mumber of escellent reviews sl ook /. )
6] bive heen published on wonl seanring s related wopics, Consespuently, this review s
is ot intended 1o e acomrehensive ireatise. For exmple, solvent scouring will not
be discussed in depth as the technology has been Tully described in some of the above !
revicws nmd in g previous issue of Wool Science Review/ 7],

The review isin two parts, In the Gien pant, ihe developments that have contritwied
in the transition of scourimg om et to o seienee will e considlered. In e segoml
L e chimges it have acemroed mekined meis such as apenmg s wasiewater
tremment will be diseussed nielly

3. WOOL SCOURING AS A SCIENCE,

I ovaekinng (e teansition Tonmn i aet 0o o seience o provess must sitisly o number of
criterin, With wool scauring 1he nuse imporiant criterin e

(i} The mechunism of the scoming provess must be undersioond;

(1) The optimum way of aperating ihe process must be knopwn;

(iii) The process must be capable of heing controlied;

(iv) The equipmwent must he satisfuctory:

(v) The effects af scouring on subsequent processing should be understond,
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