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Coating on Viscose

- Poor wet strength of viscose can be improvedcbyapplication of chemical finishes like

Water repellent and soil release finishes.
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1.INTRODUCTION

Abstract— Cotton as a dominating natural fibre imparts QA\ccording to Hearle (2001), among all the textilbrdis

major contribution in the whole textile market inding
natural and artificial fibres. The demand of thedlosic fibre
is increasing rapidly day by day, on the other haogdply
cannot fulfill its demand, and as a result pricegdigher in
world market. Viscose as cellulosic origin, the ajest of all
cellulosic fibres could be the best alternativescddise fibre
exhibits some similar properties compared to co&xcept its
poor wet strength. In this research work differenemical
finishes were applied to improve the wet strendtlviscose
fabric. For this purpose water repellent and seilease
finishes were applied. Both water repellent and sglease
finishes helped in reducing the molecular barrieruad the
individual fibres that lowered the surface tensidrthe fibre.
It reduces the absorbency of viscose fibre heneglsleto
higher wet strength. Water repellent finish wasliggpalone
as well as in combination with soil release finithwas seen
that viscose fibre exhibited better wet strengtierapplying
water repellent and soil release finishes on itisTimproved
property of viscose could replace the cotton fibrecertain

applications like bed linen.

Key words — Cotton, cellulose, viscose, wet strength, water
repellent, soil release
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cellulose have the wide range of structures andgeties

Even apart from the variety of natural celluloserds, witt

their highly crystalline fibrillar structures in xaus helica

forms of laydown, the less highly ordered regener

cellulose fibres have many different structuresictviead t

different properties and application€ellulose is mainl

obtained from wood pulp and cotton.

Viscose is an important cellulosic fibre mostly dige textile.
Today there is a renaissance for viscose madedsdiuiose, a
constituent of all land growing plant life. A vaye of

dissolving grade wood pulps is used as celluloagcgoto
produce viscose rayon. Johnson (2001) suggestsb#iag
cellulose based, viscose is supposed to give amearts the
steadily increasing problems of:

1) Higher world market cotton prices

2) Higher demand for fibers, including a chaserfew fiber
material sources and

3) A need for a broadening of the market for woad aulp

industry.

Viscose fibres with improved wet tenacity and immd
elastic recovery called High wet modulas viscoseres
(HMW). The brand names of these viscose fibres High
Wet Modulas fibres, Modal fibres. The propertiestbése
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fibres are same as the regular viscose fibre (hewéwver
water absorption), in addition to high wet strengiihese
fibres are often mixed with cotton fibres. Theynstamost
cotton finishing processes as for example mercioiza
HMW fibre fabric performs like cotton and can be aniae
washed without any severe shrinkage. (Woodings]1 200

A more recent and environmentally friendly rayomiigive is
lyocell. Lyocell is a regenerated cellulose fibreada from
dissolving pulp (bleached wood pulp). Lyocell preseis
complicated compare to viscose and very expensiyecell

fibres are the strongest cellulose fibres, almeite as cotton
fibres (especially for tear strength). These arestasng as
cotton even in wet stage. The fabrics made frorseHéres
have very soft hand and good drapability propertigise

reason for better properties of lyocell and modahtregular
viscose is due to their higher DP, higher degreerigintation
and higher crystalinity. (Woodings, 2001)

Comparison of properties among different celluld#ices is

focused on table 1.

Fibre type C;otto V:COS Modal Lyocell
Titre dtex 1.8 1-100 1.0-3.3 0.9-3.
Tearstrength |, g 20-24 34-36 40-44
cond. cN/tex
Elongation 7-9 20-25 13-15 34-38
cond. %
Wet tear
strength cN/ tex 25-30 10-15 19-21 34-38
Rel.wet
strength % 105 55 57 85
Elonog/:‘t'on wetl 9514 25-30 13-15 16-18
Degree of 2000- 250- 300-
polymerization 3000 350 600 550-600
Fabrilation 2 1 1 46
tendency
Water 90-
retentivity % 45-55 100 75-85 65-70
Crystalinity % 77-80 25 25 40

Table 1: Comparison of various
(Woodings, 2001)

cellulosic fibreoparties
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Figl: Comparison on wet strengths in cN/ Tex (Wagdi 2001)

Viscose has lower wet strength as compared to modébn

and lyocell seen in the fig 1.

Viscose has the tendency to absorb higher moistline
applied hydrophobic soil release was used to impnaater
repellency that was responsible for the improvihg tvet
strength of viscose fabric. Water and soil resisteeatment
helped in reducing the molecular barrier arounditldévidual
fibres that lowered down the critical surface tensof the
fibres. This reduced surface tension of viscosedaielped in

improving its wet strength. (Shalini, 2011)

The mechanism of repellent finishes is to reduce filee
energy at fibre surface. If the adhesive forcesveen a fibre
and a liquid drop are greater than internal coleefivces in
between the liquids, the drop will spread. Howevérthe
adhesive forces between a fibre and liquid dropless than
internal cohesive forces in between the liquids, dnop will
not spread. Surfaces that have low interaction ligtids are
referred to as low surface energy. And their ailtisurface
tension should be less than the surface tensitiquadls that is
to be repelled. Therefore, oil repellency with flocarbon
always achieves water repellency but it is difficial achieve
with fluorine free products like silicone based qwots. The
surfaces with low energy surface tension also pi®va
measure of dry soil repellency by preventing saitticles by

adhering to the fibre surfaces. Due to these lowgrattion
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forces, the soil particles to be easily dislodged eemoved by

mechanical action. (Hauser & Schindler, 2004)

2. PRACTICAL WORKS
2.1 Materials:
Fabric Specifications: Cotton: 100 % mercerizettarowith
plain weave. 0.74 g/fnCount: 32 threads per cm in warp
direction and 32 threads in weft direction
Viscose: 100% spun rayon, scoured plain weave. /85
Count: 38 threads per cm in warp direction andi88ads in
weft direction.
Both type of fabrics were commercially preparedreedzed
cotton and scoured viscose from Whaley (Bradfardp,
U.K.

2.1.1Coating material:

Water repellent finish (Ruco dry DHN), soil repaliefinish

(Cs based fluorocarbon-Ruco guard AFB), and acetic éid
% conc.). Practical works have been done by fotferdint

recipes that are given below.

2.1.2Ruco dry- DHN:

Ruco-dry DHN is wax-based dendrimer. It has specifi
properties including cationic, ecological water elgnt with
dendrimer, better abrasion resistance, environrignta
friendly, APEO-free, solvent-free and flurochemszfee.

2.1.3Ruco-guard AFBg Conc.:

Ruco-guard AFB6 is an ecological optimized agetfit,and

soil-repellent finish, gives very good resistancevashing and
dry cleaning. It is also free of Perflurooctanoada(PFOA)

and Alkyl phenol ethoxylates (APEO). [Rudolf Cheal]c

Table 3: The contents of the finishing bath anddbeditions
of the finishing with soil release and fluorocarb@hemicals

manufactured by Rudo Chemi)
W (water repellent) g/l 25, 50, 100

W (soil resistant-AFB-6) g/l 40
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Acetic acid g/l 1

W liquor pick up (%) 100
Drying Temperature, gying ) 130
Drying time, ti, (Min) 4
Cross linking temperature ;3.s(° C) 160
Cross linking time,ctoss (Min) 15

For further discussion some abbreviations are lised
Ruco-dry DHN= DHN and Ruco guard AE8onc. = AFB

Table 2 Recipes for coating in impregnation bath.

Batch Chemicals Amount(g/l)

DHN 25

1
Acetic acid 1
DHN 50

2
Acetic acid 1
DHN 100

3
Acetic acid 1
DHN 50
4 AFBg 40
Acetic acid 1

Each batch was prepared based on one liter (1lutisolin
total.
2.2Machine
Pad mangle: Brand name: ERNST BENZ, Textile machine
Type: LQ 350/ 2, R 2227.65.15
Country- Switzerland
Dryer: Brand name: ERNST BENZ, Textile maehin
Type: MT-D

Country —Switzerland

2.3 Method

Samples were coated following the procedure ofatiating.
This included impregnation, drying and curing. Tdwntents
of the finishing bath and the condition of dryingdacuring are
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shown in table 1. All the samples were cut accgydm35 cm 2.5 Spray test

in length and 28 cm in width size. The above fagipes were The standard test method for the water repellency
applied to both cotton and viscose fabrics. measurement of woven textile fabrics was use®TIEN
After coating the samples were conditioned for 2tirh at 24920).Table 4: AATCC standard rating for spray test.

room temperature. All the samples were tested afteper

conditioning. 2.5.1Method

In this method, coated fabric was adjusted onadbeid clipper

2 ATensile test and the clipper was put on spray stand at 45 dergles. 250
ml distilled water was taken in a volumetric flask

Measurement of maximum force and elongation wereiech temperature 20C. The water poured in spinneret keaf from it

out using the stripe method in a standard atmogp(fer20 C water is showered on stretch fabric. After doing showering

= 0 i i
and RH= 65%) using tensile tester. we have matched it with rating chart by visual assent. We

Specification of tensile tester: measured 3 samples for each test of cotton andsésc

Brand name: Tinius Olsen 2 6Wear and abrasion resistance
Model. THE-5000 N The purpose of this method is to check the fabticalility
Capacity: 5000N

and colour change by applying different load aanbund test

Serial number: 180496 sample that are going to be abraded against \dscosl

All samples were taken 15 cm in length and 2.5 remwidth. It cotton. After abrasion we checked the thread bigmkaf

was measured 5 samples for each test. All the ssnwére abraded sample on microscope. By microscopic ohsernv

measured in both warp and weft directions. As thent of we counted the thread breakage value that shouktdmel as

viscose in both directions was equal, so the saahges for Martindale value for that fabric.

AATCC standard Note: Machine specification: Martindale wear and Abradiester by

rating James H-Heal and Co.Ltd.Halifax. England, Serial. no

100: No sticking or wetting of upper surface.

1001SO 5 103/1173, Weight of each bar is 12 kg.
_ - , Round fabrics were taken according to holder, 4f@nsmall
90 1SO 4 90: Slight random sticking or wetting of _
upper surface holder and 16cm for large holder. The same fabas wsed
80 1SO 3 80: Wetting of upper surface at spray points. | against abraded sample and same load was applieghéh

test. The tests were performed at different cytdesheck the

701S0 2 70: Partial wetting of whole of upper surface. | \yejght |oss of fabrics. After that threaded breakafjabraded

samples were observed on electronic microscopeenmded

50: Complete wetting of whole surface.
501501 all the values.

0: Complete wetting of whole upper and 2.7Dimensional stability
lower surface.

The objective of this test method (SS EN ISO 3789jo

measure fabric shrinkage/ stretch after washingdayitdg. For

warp and weft directions were observed. That wae aken
for cotton fabric. For measuring the wet strengita $amples
) both directions (warp and weft) dimensional chaimgyeiscose
were soaked for one min.
and cotton are calculated and reported as percent#g

values.
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Viscose rayon fabrics tend to shrink more thanocofabrics
of similar construction. Spun viscose rayon fabratgink
more with repeated laundering than fabrics madethef
filament yarns.

Washing condition: Temperature 6G, Time 40 mins.

All the samples were taken according to 35 cm mytle and
28 cm in width. We scaled the length and width oéted

fabric before washing for all recipes, both cotaomd viscose

82
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fabrics. Then washed the samples and dried at room Fig 3: Maximum force (N) of cotton andviscose(wenditiod

temperature. After washing and drying the sampleevagain
scaled and recorded the shrinkage in both direstifor
viscose and cotton. All the samples were measuneitiree

distances for each direction.

3. RESULT WITH DISCUSSION

3.1 Determination of mechanical Properties
By tensile tester, we measured the dry and wenhgtieof
cotton and viscose.

300
250
200 —
150 —
100 - —
0 - : : . . .
Q;i&b éq(? g& :\90 \§Q§o. cotton
\)&* X & 0‘2§ Q\béx viscose

Fig 2: Maximum force (N) of cotton and viscose (dondition)
As shown in the bar chart 2, there is a differelpeveen dry

strength of untreated cotton and viscose. Initjallgtreated

cotton and viscose had dry strengths 145.6N and4i74

respectively. After applying water repellent finigie strength
of Viscose was gradually increased (233.8N and 24 at
DHN-25 and DHN-50g/l respectively). Further additiof
DHN followed downward result (207.4N for DHN-100hch

combination of DHN and AFBshowed better result (225.6N)

for viscose. Cotton has a very low effect over Daitl AFB;
at dry condition. For combination recipe it is séleat viscose

has better dry strength than cotton.

116705-8484 IJET-IJENS @ October 2011 IJENS

As illustrated in figure 3, untreated viscose hamrpwet
strength compared to untreated cotton (86.2N an@N18
respectively). By applying water repellent finisketwstrength
of viscose was increased dramatically (117.4N aBid 6l for
DHN-25 and DHN-50) and with the addition of fluoewbon
achieved highest value (163.8N) that can be condptarehe
wet strength of untreated cotton. On the othedhdme wet
strength of cotton is gradually decreased aftetiegaFinally,
for combination recipe viscose showed higher wetngjth
than cotton and it is comparable to wet strengtlurdfeated
cotton.

Viscose has higher moisture regain properties coenpa
other cellulosic fibres. When it is wetted it ablsmuch water
and swollen that makes it weaker. After applying thater
repellent finishes the surface tension of the falimecomes
lower. Thus it absorbs less water and improvesstvenhgth.
Water and soil resistant, (fluorocarbon) treatmbatps in
reducing the molecular barrier around the individiaes that
lowered down the critical surface tension of therds. This
reduced surface tension of viscose fabric helpddproving

its wet strength.
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3.2Water repellency Chemicals Viscose-Wt. Viscose-wt.Loss Cotton-Wt.Loss Cotton-Wt.Loss
Loss (500 cycles) (100 cycles) (500 cycles)
(100 cycles)

Untreated No Loss 1,15% No Loss No Loss
259/l No Loss 1,0% No Loss No Loss
DHN
5D(|)_| ﬁlll No Loss 1,0% No Loss No Loss
100g/1 No Loss 0,5% No Loss No Loss
DHN
509/1 DHN/T40 No Loss No Loss No Loss No Loss
g
AFBg
Table 5: Weight loss of viscose and cotton forediht cycles

Fig 4: spray rating of cotton and viscose
As it is seen from the above figure 4, untreatedtd®oand

viscose was totally wetted in upper and lower sgfavhen

water sprayed on it, spray rating for untreatedtocotand

viscose was zero (o rating). After applying coatigh cotton
and viscose exhibited improved spray rating (2bfath cotton (b)
and viscose at DHN-25). Viscose performed highetewa
repellency than cotton at DHN-50 and DHN-100(3&4 fo
viscose and 2&3 for cotton). For combination recipeth
viscose and cotton had the optimum value and sgrey s
rating (4 for both).

Water repellent finishes increase the hydrophopioit the

(d)

cellulosic fabric; fluorocarbon also increases thater
repellency of cotton and viscose and therefore eb=as the
absorbency of the fabric.
3.3 Durability

As stated on the above table 6, untreated visandecotton
has no weight loss at 100 cycles. But untreatezbgis showed

1.15% weight loss for 500 cycles where as untreatstbn

has no weight loss after abrasion. After applyiongting the

(e)

weight loss of viscose was reduced (1.0 % at DHNaG@ Fig 5: Untreated viscose (@) and (b), (0), (d)f¢efour batches
0.5% at DHN-100). In combination recipe viscoseogejl no ~ consecutively after abrasion (500 cycles).

weight loss after abrasion. Throughout the entigpe cotton So from the above result it was clear that the lilitg of

exhibited no weight loss after abrasion at 100 eyend 500 viscose was improved after applying water repekat soil
release finishes.
cycles. From the above fig 5(a, b, ¢, d, €), microscopiacitires of

different viscose samples can be observed.
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3.4Dimensional stability

35
3 |
2:5 B cotton [
2 ||
15 viscose ||
1 [ |
il 'l NN}
0 - T T T .
DHN-25 DHN-50 DHN-100 DHN-AFB6

Fig 6: Shrinkage percentage for both cotton andogs in warp direction

As observed from the figure 12, coated viscos®il-25g/1)

84

As similar to warp direction, viscose exhibitedghner
shrinkage percentage compare to cotton in weftctice. In
combination recipe viscose showed maximum shrinkage
percentage in weft direction after washing wherecaton

remained unchanged.

4. ENVIRONMENTAL ASPECTS
The chemical finishes traditionally used to maksilies water
and soil release involved long chain fluorocarb@#8s) that
is suspected to harm humans as well as environnidm.
conventional fluorocarbon ¢ based fluorocarbons) means
that polymer consists of 8 carbons and 17 fluortems.
These are (& based fluorocarbons) are suspected to release

bio-persistent and toxic component Perflurooctanaiid

has higher shrinkage percentage compare to cotfter a(PFOA) and Perflurooctane sulfonate (PFOS). Théscathe

washing (1% for viscose and 0.5 % for cotton). $henkage
remained same at DHN-50 for viscose and cottonthEur
addition of water repellent finish increased theirdtage of
viscose. In combination recipe viscose showed napti
shrinkage after washing. Cotton has no shrinkageemp¢age
after washing throughout the entire recipes.

Viscose rayon fabrics tend to shrink more thanorofabrics
of similar construction. Spun viscose rayon fabrgtgink
more with repeated laundering than fabrics madethef

filament yarns.

2.5
2
B cotton
1.5 1
1 —
. _—l I I I )
0 - T T T 1
DHN-25 DHN-50 DHN-100 DHN+AFB6

Fig 7: Shrinkage percentage for both cotton andogs in weft direction
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human reproduction, hormone system and cell presess
Modern research and development in water, oil aoill s
resistant treatment has been done to find thenaltee of
conventional @ technology. After immense research and
development chemists succeeded to replaceh€mistry with
Cs by using short 6 carbon-fluoro chains. They exetudhe
possibility of fluorocarbon products broke downairRFOA.
The compound Perfluorohexanoic acid (PFHA) obtaifmech
Cs technology has 40 times less bioaccumulative efféan
PFOA.

5. CONCLUSION

The results lead to the following conclusion:
Viscose has poor wet strength due to higher mastegain.

The most desired property of viscose for this mojeas wet
strength and it was improved to a large scale apgplwater
repellent and soil release finishes. Elongatioy @rd wet) of
viscose was improved after applying the soil regelland
water repellent finishes. Cotton was more duratde tviscose
over the water repellent finishes. Durability okabse was
also improved. Viscose tends to shrink more thatoncand

dimensional stability of viscose was improved aftie

application of water repellent and soil releasesfias.
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So, it is seen that viscose had a potential toaceptotton as
an alternative by applying water repellent and selease

finishes.
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