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Vet Eocugin‘ of Cotton Yarns

Introduction

Present day dyeing systems are the result of many years of development
work, aimed at maintaining and improving quality standards against o background
of high capital investment for equipment, increasing labour ang material costs,
and varying avajlability of fiores, dyes and drugs.

In these circunstances, the profitability of any dyeing organisation
ig increasingly difficult to maintain, go o constant awareness o.f' changing
attitudes, standards and techniques is essential for survival and prcgress,

In the following brief talk I shall outlz.no the course of action which
we hive followed, in trying to lay down o rltio:hl basis for wet processing
@nd control of cotton yarms, which peruits u;uhthn of new techniques inte
daily production with ainimal disturbance.

Mater

The dyer has elmys considered his birthright to include

&n ample supply
of good quality wmter, which he will uge @3 he 8003 fit and then discharge {t

to mste by the easiest podsible means at no cost to himselr.
| To the Qyer the term ‘soed quality mater' E6ANs & water free from

impurities such as iroa and copper salts, low in dissolved solids, and easentially

% soft in charucter. At the seme time, the water should not contain too great a
E proporiien of carben dioxids otherwise corrosion prodlems are likely to occur.
Z In present times, an abundant PPLly of such an idesd water is rerely available
Fj to the dyer fre surface, river or "1l, due net only to mnatural circumstances,
| but alse te contaminatien intreduced to the mter NPPLY threugh the off luent
discharge of other teatile and semufacturing units.
Nence. it 14 slacet fnvariadle that seme form of mater treataent is
Recessary to reduce to scesptadle levels, naturel colour, doesrvenaten, sulphates

and chlerides of csletm Sagnesiun ond sodiwe o9 m)) 60 amsll queatitios o
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other impurities such as silica, nitr.te, fluoride and ferrous bicarbonate.

mpreatrents to rul.ify or miniwise the effecta of such impurities are

precipitition, or icn exchange with or without filtration.

~he cost of raw wsier and tre capital ani oferntioral conts of running a
woter treatcent plant, occup’r a signitiicant Flace in ‘he bleachera’ and dvera'
buiget. Also, in present times there ia the furtter l.esvy coat of effluent
tye “mert rejuired by law ' fure an efluent will be acceptuble for di acharge
to river or municipal sewer. Trese facts highlight the reul advantages of
water ecopomy and control in existing processes, and shcu.d be carefully
atuiied when new machinery and process routes are plirrned.

Nater and effluent treatrert plant oftcn rejuires u large area if full
treatzent has to be accomscdated. Also, ss in all plenning, clear
apecir'ications of qualdty and quantity must be estslishel before the plant
i3 deaigned.

Genersl principles of water and eoffluent trsatment are ~oamon knowledge,
bu: in our experience the best plant and chemical treatment for any weter e
ter*ile effiuert, can only he estatlished after skilled Jaboratory testing,
ev.lu.*ion, and colldborati-n with experts from local gcvernment mter
de;1r.osents and #ith lenal awercies of intarnativial companies which specialise
in plart design and installation. Tt is only with ttis local expert knowledge
of the weier, and its likely seasonsl variantions, that a generally satisfactory
plint - tut without gusrantre - can be esatahlished,

Or the effluent treutnent side, the uncertsiniy intreduced by variable
protuction mixtures and new [rocess developnents raraot ha fully catered for
in afvance, so apsce for deve)opment and expansien should aleays be kept availadle.
Tie necessity of control of water and effiuent plants cennet be sverstressed,

if eptinum utilisatiem of the preductiea unit is te be achigved. Bo often

fnaufficient attention of managensnt and resicensivle staff 1o paid ¢ e
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essential process raw material. No longer can the job of indiscriminate and
costly chemical dosage be left to the untrained.without the overriding
supervision of instrumentation and technical control. Detailed 'record.ing and
analysis of chemical and quality levels is an essential part of plant
management,

3ignificant reductions in water (and heat ) consumpiion ~re obtainable by
following the principles of continuation baths in blesching and of counter
current washing e.g. in warp percerising, and of recycling of batch
circulating and running wash liquors e.g. in bleaching. Dissolved solids
meters have been used with great success in these fields, as they not only provide
& means of water control but also add control to the process itself.

As water charges increase year by year, we are clearly approaching the
time when total water recycling will become economic, Many studiss of
decolourising exhaust dvebaths, together with regeneration of exhaust process
water, have been reported in the literaturs.

large quantities of thermal energy, and to a lesser degree electrical
energy, are consumed by the te:tile wet processor. Different bleach/iye systems
differ fundamentally in their energy requirements, although even within a
particular bleaching or dye cycle the dyer may exercise control over individual
parts of the cycle.

Against current high energy cests it i, derirable trut a fMull appreciation
of the energy requirenents of & dyehouse be built up in tis form of an energy
budget which is related te (a) the machime used for any opersntiem und (b) the
bleach/dye cycle applied in thet sachine te all relevant material loudings.

VYhen this has beon cenpleted, individual steps within an oversll cycle
can then bo oxeamined with o view te reduetion in energy requiresent through
elicination or shertening of that part of the cyele snd/or of reclematien for
re~use of heat cnsrgy or water. Parthosmore, 1t 15 thon pessidle to valuate
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whether double drainage sy3tems are eroromically viable to cover the installation

costs of a heat recovery s. ater from hLo* exhaust bath 11 uors and from heat

scavenging of recirculuted
In batch processiry,
ratio und eneryy usige,
macr.iries stould one re..
procductivity Jue to 1.
blescr,/iye foroulatic..:
Yoierm eve.ojr:
oper . .ng liiap ratio
low *rermul 1t o ety
her', however, as v:iry

unl¢ veiness - hat-

dyeing.

The e..oalice Lt oar
kep' urier cinatant resio.,
the e ancil.ury pru.egs ¢ >

required. VYery conziide,,

“ooling 1. uors,

“.ld slway., .o borne in mind.

t all t vy oas this introc.
1t dse
PRado Y
Cat * Ly tachinery have
gy o Lach.rery to e
“ome o rapld g e aysters
3wt e o applicetiony o
N1 mecent fve oy inhy
ng ard truction power o
anhly of records of coat
vala Loes 1ght Af and when ¢
: beat 1.0 es can occur due to suct

VAt ey

re minta o ntal relationship vetween 1i mor to goois

The use o' underloaded

“8§ varred losses in

wnergy and of' labour as e | a9 rerdering

IS A TR

gty
Eowort ool gt o
L8,

Suce prouieny ef

"1ohlems fap heavy o

Svarp s ould atso be

tra effL jency ot
tet vo action is

nne lines ot ardi ng

in 4 hot conaitien deacu1 jung sc production planning auct wlwi/s be o sely

linked tu “yewerks pra . -

Ic:ve:i s

o foa

The mercerising proc s ir‘robuceg changes to cettorn Jarts e.f. iNCreage

in lustre, increase i tena'le streryth and {mcresse in dy» aiinity,

If tenaion ia ajplis , merceris.tien goneraliy causes an increase in

strength from 10K to 4LOK te;,ending on the yarn constructien.

The soisture content sased ea the dry ight of the cotten increasss with

the con:entration of ceustic oeds used. The POresntage ssisture jresont ranges
frem 6-12%.

ACCAAL N far Rxsatu(ls

T™he might of drestuf? adoerded i1neressss wth $acressing coresntretion of
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caustic sola up to 13.5% (30° Tw) (19° Be) und thereafter the increase is less
rapid. Tension aprlied and drying also have an effect on the affinity. The
effect of tension i3 to decrease the amount of dye absorbed when compared with
4 yarn zercerised without tension. Drying o mercerised yarn decreases the
affinity for dyestuff, this decrease being greater the higher the tempereture
of drying.

Due to this change in affinity for dyestuffs, air drying of mercerised
cotton must be avoided after the yarn has been Zercerised ang before it i,
bassed on to the rext process. Precautions must be taken to keep such yarn
wet, otherwise unlevelness in dyeing is likely to occup.

Wetllirng Leents in L’eroerising

fetting agents are added to mercerising 1i juors in order to obtain quick
penetration of the caustie soda solution. Several types of such agents are
availaole, The most commonly used is Cresol which {g relatively cheap in price.
A small amount of a higher alcohol such as Butyl Carbitol op Butyl Cellosolve
is added to “ssist penetration and as an anti-foam.

To get the best use of a wetting agent it should be soluble and have good
stavility in caustic soda solution of mercerising strength (53-54° Tw) (30-21° se ),
In some cases an added advuntage is found ir the metting agent is soluble in
strong caustic solution (76-80° Tw) (40=41° 8¢) used as feed ljuor to the
Bercerising machine, By this reans, the hecessity for 8dding wettiny agent to
each of the machine tanks can be avaided, ir facilitieg exist for providing a
strong liquor feed line te euch machine,

The quantity of agont used is adeut 1-26 by velume. Thi, quantity should
% sufficient te giving a Wtting tige of &=5 secends under the standandieed
testing cenditieng for mtting out,

Tosts to check the Wtting sut preperties of the mercerising 1 quere
should de made very feur heurs or o Msossity denunds.

In seme sases the ues of sreqplie Witing agonty 1 prohibited by loss)




gutrorities Jue to contannation of drainage areas with chenclic compounds
wiich exist in the wetting agenl. Kecourse must thern be made to alternative
dupplies of weiting agents produced from nun-prenolic coampourds, e.g. Lecophe:.,
Ploranit etc.

~n advsrtage in tne use of wetting ugents of the creaylic type is that
they can usus.ly te recovered where facilities exist for caustic recovery.

Yercer:sing Machines

It hank zercer.cirg two types of machine are u-wid, namely:

a) Vertical type (Hauoold)

v) Horizontal tyre (3onnet, Jaeggli and Kieinewefers),

These machines are automutic in action and carry out the merceri sing
process according to the conditions previously set down. "r’he controi mechanism
consicts of & series ' ta et wheels which set the various operations in movement

¥

In tne Bonnet and . zachines control is exercised by a series of cams of
special design,
The mercerising . le may be divided up into the undernoted operations:
1) WNetting out ¢f hank.
2) Inpngncuo;n in caustic seda of mercerising strength (53-5.° Tw)
(3.° pe).
3) Squeezing with dreinage of ceustic solutiem dack to storage tank.
L) Hot wash.
%) Cold wash.
During the mercerising cycls the thread is subject te shrinking and
stretching effect. This has an effect on the character of the lustre sbtained, i
|

and alse on the appearance of the finished article. The exact point of shrinkage
depends en the type of machine used, but one impostant condition applicatle to

all is that the maxisus tensien on the thwead should take place not later thaa

10-15 seconds frea the cemmensesment of the het wsh. If there 15 tee leng an
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interval between the commencement of the hot wash and the attainment of maximum
tension, some damage from broken ends may occur. Thig is due to the fact that
the thread has lost some of its plasticity resulting in breakage. Other
factors of influence &re the twist and coarseness of the threads concerned.

It shou.d be pointed out that ore advantage of the horizontal machine
4: compared to the vertical machine is that in the forwer one half of the hank
is imzersed in the caustic solution, while in the latter only about one third
of the hank is in contact with the cuustic soda solution, The horizontal

wachine, trerefore, tends to give detter and quicker wetting-out of hanks.
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Cauntic Sn.ia Kecoverpy

The economics of caustic recovery depend on many factors which include 1@

a) the availability and cost of fresh caustic soda

®) the posmible reuse of caustic soda wash liquors in other
proceases, e.g. vat dyeing or caustie kier boiling
vithout concentrating,

¢) the cost of neutrmliaation for efficient effluent treatment,

d) the availability of a sufficient supply of caustic wash liquors
to permit eaustije recovery plant operation on a' continuous
basis,

e) steam availability from existing boiler plant,

Modern caustie concentrators are small and apart froa providing

recovered mercerising strensth caustic,also provide a copious hot water

sunply for general processing,

Lignuid Ammonia Treatmunt

Liquid ammonin can e rerirded simply as a new medium for tailoring
the dimensions ang propecties of cellulosic materials, It confers
opportiunities for the cellulosic materinlg to shrink, swell, stretch and
relax and can therefore be used to obtain a variety of effects on many
Bateriale,
The mcnnomics of cotton yarn manufacture hinge on the price of raw
material comprising {t, €.%. more than 5% of the cont of a cotton seving
thread is accounted for by the raw cotton price. An accepted yardstick of
A cotton is the strength {t produces in yarn and thread formss and it vas to thig

end that much of the development work of the liquid ammonia treatment procens

wus deaigned.

E:oggrt;u of Liquid Ammonia Tngtg‘ Ylm

The following Properties have been eatablished fopr liquid ammoais treated

yarns.
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1) Tensile strength aignificantly increages,
2) The elongation at break ia only about irds that of untreated Yarn.
3) Loop strength and knot atrenpth increase slightly,
4)  Abrasion resistance is reduced but this decrease is less than
for caustic soda merceriaing,
S) After bleaching or dyeinp, treated yarns have virtvally zero
shrinkage when treated in boiling water,
6) a Pleasing lustre is imparted to the treated yarn albeit slightly
less than for caustic mercerising. .
?)  Dye affinity is increased by atout 2 of tne amount attained by
caustic Berceriasing.
8) Moisture absorption is inc eaned but again to a somewhat lesaer
degree than for caustic rercerising. ,
9) The heat resistance is aubutantially increased.
Liquid ammonia trested yarns are significantly cheaper per Keg. than
Mercerised dye entirely to the elimination of expensive hank winding or
warp splitting processes.
The elimination of hank winding is possible, due to the high apeed
reaction in liquid.ammonin which permits package to package pProcessing.
Maximum strength increases, require maximum stretch in the ammonia
movine zone but this is difficult to *pply without break~ge to yarns,
However, if the stretch is reduced and more modest atrength increases
8ccepted (of the order of 20% - 30%) it ia readily possible to liquid ammonia
treat singles Yarn. This ie a shary contrast to the difficulties in
Processing singles yarn by merc-rising,
It ia therefore possible to praduce by this means a lustrous singles
yarn for use in weaving and knitting applications.,
Fron the ecological view point also, ammonia is ®0re readily and chsaply

recuvsrable than caustic Mercerising liquors which produce effluent and which hae

to bs disposed of, The probles of caustic liquor dissharge to rivers is oo
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ecute in some countries that permission to orect Sercerieing plante i¢g
difficult to obtain,
Larly difficultiee of dye £finity variations botveen packages of
liquor asmonia treated yarns have now beon eliminated by isproved coatrel of the !
treetnent process. E
The technological difficulties of converting pressurised liquid ‘
ammonia and recovering preesurised liquid ammonis froe the gas evelved

during the Process, have been Successfully overcome. ¢

Rleaching
Traditionsl bleeching of cotton by means of hypechlorite 1o aev ehallensed
by other agenciee, particularly -
Hydrogen Peroxide and Sodium Chlerite
The poesidle advantagee of peroxide as o bleaching agont compared to
hypochlorite are -

1)  Shorter Processing times by a reduction i the numbor of otages
of processing.

2) Leas danger of genersl chenical damage a result of greater mrgia
of safety in contrel,

3)  Peroxide liquors are lese oorrosive than hypochlorite tovards stainlese
steel. Thig {¢ of partioular advantage when considering package
bleaching,

Depending on the end use of the dleached yarn, 8ll of thees advantages

WAy be nullified by the occurrence of pin-point or locsl chemical damage oo

& result of cetalysed decomposition of Peroxide due to trace setele.

Very exteneive Research work has bdeen carried out by the Sanufacturers of
Peroxide with opecisl emphasis on dath stability and remeva) of the offending

trece metsls by seqns of acid souring ang Sequestering ageats, and while
great progress has beea ade, the prodlea hes Bot been fully resslved.




Ref: et Processing of Cotton Yarng 11.

Peroxide forus the bleaching btasie of the single bath ®leach/dye processes
introduced by several dye manufacturers,
Sodive Ohlorjte .

The use of sodius ohlorite as o bleaching agent has boon the subject of
exteneive study and report,

Various sethods of bleaching with sodiue chlorite alone and ia
conjunction with other agents, o.g. hydrogen peroxide or hAypochlorite, have
been surgeated and are, in some 0a8¢s, in use in the textile induetry, It ¢o

however, sore generally used in acid solution,

The principal advsntages of eodive chlerite as o bleaching agent apes
1)  Shorter processing times than for hyposhlorite by o reductiss {a
the number of stages of processing.
2) Inn bleaching of cotton such less risk of tendering than with
hypoehlorite or peroxide.,
3) The stability of the commercial powder when stored preperly.

Against these advantages seversl notabdle disadvantagee of sodive
chlorite as a cotton bleaching agent are:

8)  the corrosive asotion of hot .acidified solutions of sodium chlerite on
sll common metals and alleys including mermal textile aachine
gradea of atainlsse steels,

) the relatively high soet of ohenicals eompared to these weed ia
Rypochlorite Sleashing precess,

¢)  the toxic mature of chlorime dioxide 088 vhioh 1o evolved fres hot
asidified bloaskiag solutiens,

Rxeixg

hnm..utuotho-armm.nhnwlum te owr owm tota)
satisfactien that the Sreatest productivity revards are odtainable by
Successfully dyeing to ohade, levelness and ponetration 'firet time' vithout
interrupting the dye oyele to chook shade and mako o dye additiom oerrection,

The offeet of saspling during a dateh ootten dyeing, of say a resstive or vat,
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lncreases the theoretical process cycle time by about 2<%, Furthermere

when the 'bit' or sample used for colour control at this stage is compared
critically against the bulk end result and the maater colour 'atnnd.rd.
significant differences are found in a high percentage of shadea. Thene
diffe-ences are due presumably to differences in timn/temperutun. and
concentrationa of oxidisation, soapins, drying and conditioning betwsen samnle
and bulk., Hence, the relative worth of the sample haa been shown to be low.
It should be further noted that apart from the lose in machine productivity,
high labour costs of the machine operative and colour matching supervisor have

been jincurred. :

Further investipation into the incidence of dyeing unlevelness of batch
dyeing, have ehown conclusively that redippine, i.e. the addition of ecoleur
during a dyeing proceee, is the main cause of dyeing unlevelness ia bulk

d’eifgo

Thie procedure of dyeing te the standard formula without recoures to shade

checkine during the cycle has been designated *Blind Dyeing'.

It is appropriate now to consider the factore which have been found to
have a significant effect on the dyeing of cotton fibres and to consider how
tiese snould be cc;ntrollod 80 that dyeinge are within a preacribed celowr
tolerance when dyed from standard formula, i.e. without additions or

retreatments.

The following factore have been found to have a eignificant offest on
the resultant ahade after dyeing @
the cotton fibre, its colour, the comstruction of the yarn, pre and post
dyeing wet process treatmente and sost important of all, the

application of dyestuff,

In general, the baeic factore of cotten quality and yarn constrwection

are outwvith the wet processers contrel and it ie not my intentions to comment

further on these.
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Pre-dyeing treatments -uch aa 8couring,/bleaching, reduce the variatle

colour base due to the removal 5f non-cellulgeic

‘material and colour of cotton and hence gre am aid %o prov.iie a sore uwsifore

base for dyeing.

In the application of dyeatuff to the fidre, the resultanmt shade o

influencad by -

i R e o S

i

a)
b)
c)
4)
o)

f)

It ia these factors which the dyer

the weight of the yarn

the weight of the dyeatuff
the volume of the dye liquee
the amount of electrolyte
the temperature of dyeing

the time of dyeine

et coatrel to ensure tisfestery lovel,

1pon¢tuud on shade dyeinge free atandard formunlg.

.dyeing resulta

It has been possible through atatistical analyses of laberatory end bulk

to eatabliah degrees of peraissadle var.ance fron i1l in Wese

+factors while etill mainteining on aversll eatiafactory pegult, In tetal, the

|

insult. othervise the goal

four of the individual varistions in

iechieved,

P

)

thene factors must not xeeed an ewersll

of Blind Dyeing frea Standard foremla vill mst W

It is obvieus, however, that the Bliad Dyeing technique 1o only epplicedle to
ydyeing recipea which Stand a high porcestage chanve of ewecoos. The @oasral

proach to this predlem which ve follev and recommend weuld ] 3

@ critical melsction of individual dyse and cemptadile oombinations

of these dyes based ea target fastnese conaiderations.

study the econemics of theee prospective dye cembinations and budld e

aystem im which the techaical performance of the conbinations weule
b prime impertance follewed iemsdiately by cest and fastneas.

It i clear that by building oueh o petonm that the overall edvanteges te b

wel,
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el ‘rem Gtancard Farmgia dveing ma 1nvelve ivea whi ' are -t pecemarily the

choapeat ~n a € g hanig Mut which tn fact atand 8 much “etter chanee
Af &y caaaful arplication withaut redinping or further retreatment,

Tve moaliing of hene dyes and -oabinationas inte @ ayeten of reeipe
crediction and control will derend en the avaiinbility of servicea, Mafl and
o1y TNeNt It may be that laboretory amtching of Ladividun]l shados will b
foliowed etherwine advarceod and sonhisticated saysteoan of -poetrephotamdtor

and colour contrel aay b availlsdle.
“he preoblens of metameries could o covered by oithor of thoop gpetean.

Maving now rresared the recipe 1ta awrcossflul tranaf-r te the prefuction
dyshouns will fall en preduct.nn otaflf ralher than on the recipe amhor and
1t 18 tne resporaidility of the duik dyer Lo apply the recipge and presedure
with the anee analytical sccuraey with which {1t wan prepared. ' {8 quite
pointieen to attempt '~ "'+ ard Pormula Blind €0 18 Wi, 17 the buld @por

oalno! schieve o *i- iesr -0 of revraduridility frem hie asehineory and procedures.

At thie atage in the  ~edustisn chaln we have orrived ot ¢ et wWiioh
we consider te o of spet critical iapartance, 1.0. the dlapensinge and

11a00lving of the dpestuffe for the Malh 4peing.

% have found ever GERy yeare thet @sre trowdle 1o iotreduweed Gurine o
weighing and presaration TRan ot aag other atag- in the wt preceas raute. [V Moo
been cntabdliahed aloe that the ineidonee of orrer (a caleulation and
tranneription of inferuation fres one paper ¢ anether (0.4. 1a ocallng @

of rocipe te bulh) 18 Mgh and 1t 10 cloarly ol thia stape ket chesh comtrele

are sbenl utely noceseary i owcossful Bitnd Notag 1o Yo %0 aebiowd.

Te complimpat thie acouresy 1o ~2'3.r wWighing and dlampiviae, (1 {0 vite)

te Boeoure and cenirel the solour strenath of dpostuffe ae received Myan e Qo

ansincturere and to stere theee Mandardiasd Qoo endor preasribed cantdttions

of toaporature and MBIGiIN) clesely 0l160d 0 hees weed W e dpe Gamnlesturer
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whea he érics and packe the @pe at the sanufecturing stage.
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chossr e are ontered inth the drier ‘wet',
Toe tvpes of "y irvestractors any ho sentionsdt
1) Dacket-type entrector
1) Single-spindle tvpe entracter
of whieh (1) ta vaod for "oth hosh and mehage foran wiile (11) 10 Viattee
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"he sanufacture of dyen baned on Renzidene has ROW &1MoAt rensed fn
West Europe due to the carcinnrenic niture of this intermediate. Although,
Aurnlies of %entidene bamed dves are atill available from East Purnpe and
certain Asiatic countriea. “heap renlacement dves baaerd nn Alternativea to
Renzidene have Ant baeen frrthecoming., Thia has reaulted in a larpe number of

aro dyes dinappearing from the market with Direct dyes beins mainly effected.

Alcian 1yes are now no longer being made, alsn -~ertain Napht h:le, both due

to haalth hazard gt oanufacture.

“opper Aftertreated Mrecta and Sulvhup dyes sre likely t- find reatricted
une nd MaAyY are likely ‘o he withi!rawn am eff| ent Wecificaticons Pop t ace

®eta's ani suiphi‘en hecome more atrincent. Alternative redyrs,on systems far Sulphu:
dves, e.r. Tlucose. are auita~le for certain Sulnhur Avetyff.,

It appears that Indipoid Vat dyes are beins phased vu: ., tne mamufacturers
probadly due to proceseing difficulties and coata, and the partial everlap of

Reactives {n this part of the gglour gamut.

Different manufacturera hold widely different views on the future of VYats aa
8 clans. Indications frem so~e Sanufacturers are that the productien soats of

Veta will virtually Jorce dyers off Vate and ona to Reactivea.

At the present time reactive dyea are talkking an over increasing share of the
mrket for wash fast dyed cotton yarns. In comparinon with vat Aves they have
Reed wet faatnese, a “uch wider eolour smmut, are sanier to apply and pessess,
better leve) dysing Dreperties and are new fairly cheap. There gre
indications *rat some dye manufacturere are contemplating vithdraving froe preduction
of Vat dyee and romecentratine their offerts on various typea of Neactives.

For the yarn dyer,!owever, a total 'Mmactive' dvehou.e wouid involve the
handlines ene 1ineharge nf vaat uantitiee of aalt ani vikaly, Also, the

0lubility of man: Neactive 4 ea in prenenses of hishdectrolyte CORcoatPret ions

ot low “iquer ratiee io inadequate for hoavy denth shades.




lef: Wet Processing of Cotton Yarns

When attempting to dye deep shades, e.r. navy blues and dark browna,
fibre saturation is approached with s corresponding reduction in degree of
fixation. The net result is that large quantities of dyeatuff (10-19%) are

necessary to achieve thia type of shade.

The cross-linking of cellulose chains by dyea containing dichlore
triazine or quinoxaline reactive proups il.voll known, It has been neted
recently, however, that yarn strength reductions of the order of 4-8% ean occur
when due to reaction. .

Being mainly azo compounds, Reactive dyea lack the fastness to hypochlorite
bleaching which Vat dyes possesa. This particular property ia of importance
depending on the location where the dyed goods are sold, e &. the housewife
in U.K. and North Europe does not tend to bleach coloured goods when washing,
whereas in U.S.A., South America, Southern Burope etc. bleach is often incorporated
in the waah. For truly fast dyed srticles Vat dyes are still the mmin class.

It has been noted tha' in package dyeing it is difficult to resove all the alkali
in the washes following the dyeing phase. This can result in soda-marking of the

packages after drying and sometimes precipitation of calcium and magnesium salts
from the water. A recent develooment by I.C.I. (Germany and

Holland} postulates-the replacement of the large quantitiea of soda ask with a

much smaller quantity of soda and cauatic soda to give the optimum reaction pH.
The most aignificant development in Reactive dyeing is the high fixation dye

of which Procion H-IL is a prime exanple. These dyea contain two reactive groups ?

and have a higher affinity for cellulose and are relatively insensitive to liquor [
ratio changes.
It is intereating to note that while the heat energy required to apply

Reactive dyes may be low, conaiderable quantitiea of water and energy are
required to 'finish off' Reactive dyed goode, eépecially in heavy depth ehadea.

Azojc Dyeing

Naphthol dyeatuff have traditionally been applied by the multi-stage route

of impregnation, hydroextraction/rinsing and development.
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German and Swiss sanufacturers have now developed a one-bath application
process which offera a real rationalisation of the dyeinr process. This one-
bath process is cotton in hank in open becks and spray dveing unite amd cotton

piecs on the wineh,

The baais of the method is to retain the bath after impregnation and maintain
the solour pimment vhich is formed during development in a highly despersed
form, by meana of a special auxiliary. The one-bath method c'onailn of -
a) Ispregmation for about 30 mins. at 20-30°C,
b) Addition of acid and diaso solution witheut letting off the
bath,
¢) Coupling the dyestuff of about 30 mins.

d4) Cleansing aftertreatment.

A fairly wide selection of naphthol/base cembinations are suiteble for this
process.

Qne bath dreing of cellulosic blends
A nusber of ons bath methods have been devsloped for cellulosic blend

dyeing. Duporu/."inct dyeing of Cotton/Nylon or polyeater is well known

although of little practised use because of the poor wet fastness, exeept in
pale shades.

Disperse/Reactive: Methods based on hot dysing Meactive dyes in which the
Disperse and Reactive dyea are added to the bath with 5 g.p.1. of
Resest Salt L (s-nitro sodium bensens sulphuric acid) which prevents
hydrolyais of ths Reactive group. Dyeing of ths volysster is first
carrisd out at 120°C. then the bath is cooled to 8o°c, Elsctpelyts
is added and dyeing of the cotton proceeda in ths uaual wvay.

Dianerse/Nat: Disperse and Vat (pirment) dyes are added to the bath plus a
large quantity of dispersing agent. Dyeing at 100° - 13%. preceeds
then the bath 1s ceeled to 80°C. and eaustic soda and hydrosulphite
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are added and dyeing ot the cotton carried out. There are several Union
dyes (Cottestren) on ths market using thim principle, These commercial
blends have to be formulated for a predetermined fibre mix and may turn
out to be unecrnomic for a cusmtomer's particular end use and furthermore

mav not give 8olid shade Aveing under adverse conditiona of spplication,

Nx]og/cotggn: A Yoechst patent for sinsle bath application Reactive/Metal
complex dyes has the followinr method. Add dyeatuff and alkali to give
pH Bel2 and raise temperature to Ro°c. to dye the cotton. The pH {a
then reduced to 6.5 - 7 by the addition of acid. The temperature is

raised to 95°c. snd the nylon portion s dyed. Acid dyes will precipitate

under these conditions, metal complex dyes will not.

There is currently a wide interest in multicolour effect dyeing for sotten

yarns vhich is covered briefly by the folloviam:
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Ref: ‘Wet Processin; of Cotton Yarnl

Knit de Knit

Fleissner T,4.0. System - There is not a great deal knowmn lt;out this

system otner than good control of dve liquor application is achieved,

A Ciba-Geigy patent (BP 1,154,597) describes the priating of fadric with
stripes prior to being unravelled.

Farp Prin*ing

The Stulwart/Pickoring process has yarn passing above rollers which are
rotating in dye liquor. At intervals, rcllers are depressed holding the
yarn for certain lengths of time in contact with the liquor,

In the Pickering~£mbec—hing Controlled Area Yarn Dyeing ¥achine, a web of
432 ends passes between four sets of embossed rubber application rollers.
A process ty Henry Ashwell & Co. has a special coiling device which lays
the yarn on an endless belt. The coils pass between four Pairs of rollers,
the bottom of each set having a foar strip which applies the colour. The
yarn is then dried, hanked and steamed in an autoclave,

Courtaulds (BP 921,166) have a system whereby dye is app.ied at spaced
intervals by intermittently moving a yarn transversely into a nip formed
between two rolieps carrying the dye.

A Toyo Rayon KX patent (BP 991,327) has an electromagnetic vidbrator bringing
yarn into contact with a dye applicator.

Singer-Cobble Ltd. (BP 1,152,043) aystem has dye applied intermittently to
yarns running in a grooved roller surface. Variation in applied pressure
influences the shade obtained,

Chitte, Xoecke & Ce. (2P 1, 164,852) have an integrated systea allowing
steaming, shrinking, dyeing etc. Space dyeing 1s achieved by contrelling
the dye supply with o Jacquand devioe directly associated with the fluid
treataent chamber.

Toye Rayon XX (ap 1,137,415) have anether patent wherely s tensioned ysra
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is intermittently reciprocsted to bring it into contact with a jot of dye

Tre Zaza wachine consists of four rrinting heads,

each consisting of a felt covered roller running in a trough of dye Uiquer.
The yarn runs above the felt roller but is brought into contact by bars
above the varn path. A pattern of spots in four colours is produced.

In the O.P.1. (Prench Patert 7,002,183) system, the yarn passes under
reciprocating jets of liqucr, which give the random effect, then inte an
extractor. The extractor consists of a tube with special contours te give
a venturi type effect. By varying the air pressure, the residual meisture

contact is controlled and it is also claised that the definition of oelour

The machine is built to process 8 ends of yarn with tiree circulatiea systems

for dye liquor. Running speeds, on acrylic yarn, of 500 /zin. are claised.

Ref: Wet Processing of Cotton Yarns
liquor.
spots can be mere precisely controlled.
55 Hank D!ei!!

There is little required in the wy of equipment for Dip, Clip or Tie
dyeing of hanks.

A patent of the Duplan Corporation involves affixing constricting bamds to
the middle portion of hanks so that onm steaming a differential affinmity is
imparted to the exposed ends.

3praying of hanks, either 3ingly o1 in multiples, is now the standasd means
of producing random effects.

In the Multispace Dyer of Callebaut de Blicquy, the hank is sprayed

by nozsles imparting up to 4 colours with bands of 251075 am. Pixation is
by steaming while the hank is on a conveyor belt with a saximum tise of

16 mins. Productivity of 250 1bs./hour is claimed. In December, 1974 the
cost mas £30,000,

The Hussong-Walker-Davis machine spraye different section of the hank te

|
|
!
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produce either variegated or s varisty of celaur .bn’oﬂ'ocu. Selid

sh.ades are produced by rotating the are oam which the hanks rest uatil ali

of tre hank has been sprayed. Very ahort dye appliciion cytlen are poseibdle from
this unit,

& P:‘ckage Ingre‘natig_g

In the Astro Dyein “rorzss (&P 1,035,443) yam 10 dyed without ary patteosn
by injecting the package witn dyestuff through hypodersic needles.

In the Sectocolour Process, Jarns on cone are sesled off in compartaents
end each fed with different colcured liquors. The dye is red tnrough the
cone both by pressure and (ydraulic action.

A B.A.S.P. development (Belginn Prtent 6S7,783) 19 & variation of package
injection. Speciul needles with several eorifices introduce t!e dquer inte
& packige specially wound to svoid differences in levelneas.

5. Spray or Jet Printia

The best known of these processes in the T.C.1. Polychromati~ Drreing
Process which was developed specifically fee fadbric Wt which is applicadle
to yarn. Thickened dye liquor is applied in s rende fashien by resiprecating
Jets in either of two ways:
3) Directly on the fabric which ie then passed through s mangle, e
b) On the to}p beml of s sangle shich them ispregnates and Rips at the

sARe time.
The Tech-Dye Process of Walter Carpet Mills appliee 2-5 coleurs ia e
contimious spot-dye operation. It is partioularly applicanle te wulied
continuous filasent aylea carpeting er yarms.
The Eastern Colouwr DRyeing Machine and the Superta Lystes beth dye ohni ng

yarns (single ends). Jatsof liquer spray ea te digh chaped contrifuges whieh
spot the yara,

§. LK. Srstes
Droplets en a carpet or fabrie wrfeee are preduced W & doster blade
scraping ageinst & reller which drems o fida @ liquer frem & trough, The




10 1 uef 118 10 4ivid0d oy 'R0 do 'of Dladd ONi “PEREP IM 0 4PPO SNON
the sireets cale in contacrt BLEA ooril. ting WOelIre. Af)iicoti@

@ PN spet o100 oRt dertity e vepinvle, ThiO qpetes e Soeigned
for aPpet tyeing Wt Shou.d b0 agplicad.o (o yusme.

’o W" J

Al. Vo previouely Scntliored 0. 0% 00 o9 w.%ac10 Por POt 1y Ve

There 10 & egative Ferl of the T.4.8. 0y0tes ShOORAP & bland Nath @
iighter colour 10 0dod S0 he @asber (Wt wafiond) ground preducing Gpete
of lighter Lateasd Y.




15





