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English Summary: Introduction
Cotton tends to burn easily, with a quick, yellow flame. A fire-proof fabric may be
defined as one which does not propagate flame beyond the charred area (Lewin M. 1976).
Flame resistant finishes can be divided into three classes (Carty P. and Byrne M.S. 1987);
Non-Durable, Semi- Durable and Durable Flame Resistant Finishes.
Steam plays a crucial role into rearranging cellulose to facilitate imbedding of permanent
finishes. Both hydrogen and VVan Der Waal bonds are temporary, they can be broken and
reformed many times. The fact that any moisture can break down the hydrogen bonds;
when an external stress is applied to the system disturbs the equilibrium.
Durable finishes must be stable for the lifetime of a garment when cleansed by
recommended methods. At a minimum, garments with these finishes should be durable
to 12 repeat washes according to BS 5651:1978 specification, in the assessment of the
effect of cleansing and wetting procedures on flammability performance of fabric
assemblies, meeting the flammability or the UK Regulations requirements of BS EN
14878. All garments with an applied flame retardant finish should be labelled as currently
required by the UK Regulations, i.e. "DO NOT WASH AT MORE THAN 50°C. CHECK
SUITABILITY OF WASHING AGENT" This text, in black letters should be placed
below the fire warning text, also suitable washing agents or laundry detergents carry

information on the packet labels, these are shown in Figure.
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Figure: Warning Labelling

If a children's wear product meets the requirements of BS 5722 it may be labelled "LOW
FLAMMABILITY TO BS 5722". If pyjamas and cotton terry bath robes fail the
Standard, they must carry the label "KEEP AWAY FROM FIRE" (Norber T. et al. 1976)
The purpose of this paper is to detect the influence of high temperature steam treatment
during application of flame retardant finish on mechanical, physical and comfort
properties of ecru cotton woven material; suitable for application on children’s night
wear.

Methodology

Ecru cotton fabric plain weaved (29ends and 18picks/cm), yarn count 20/1, weight
125gm/m? has been used. Fabric has been immersed in bath containing boiling water for
1 hour at 90°C, rinsed and left to dry in air at room temperature. The purpose of pre-
washing is to remove impurities and contamination from tested fabric, removing sizing
agents [a poly (acrylic acid)-starch composite].

A number of chemicals have been added to the one bath process, in order to treat ecru
cotton fabric against flame. Those four chemicals are a flame retardant substance
Pyroband CFR, Melamine Formaldehyde Resin, Phosphoric acid 85% and Cationic
Softener. Flame retardant treatments have been undertaken using a number of variations,
those are First, Different Application Processes: 1. Pad — dry - cure process, 2. Pad — dry
— steam process, 3. Pad — dry — steam — dry — cure process. Second, Different Steam

Temperature Processes: 1. Pad — dry — saturated steam process and 2. The pad — dry —



high temperature steam process. Finally, Different Concentrations of the four mentioned

chemicals.

All samples obtained from the above procedures have been tested to flammability, tensile

strength test EN I1SO 13934 — 1999 (Maximum Force and Elongation — Stripe Method),

crease recovery angle test ASTM: D 3775:2003, heat loss test of Temperature Gradient

Test Method shown in Figure, air permeability test BS 5636, wicking test according to
BS 3424 and wet-ability test BS 5445.

«— Thomoneter Those test methods were applied on

treated samples into conditioning

o Tested Fabric o o
— R atmosphere of 20+2°C and 65+2% RH,

600 ml
prior testing all samples were kept
Beaker

| A R 5L

o

24hours under laboratory optimum
Distilled Water of 40°C

condition.

Figure Heat Loss - Temperature Gradient Test
Method

Results and Discussion

Results and discussion has been divided into three parts; first, samples obtained from
different padding processes. Second, samples obtained from different steam temperature
processes. Third, samples obtained from different concentration of chemicals. All
samples, obtained from those three different parts, have been compared to the ecru cotton
fabric.

First part: The Different Treatment Process for Cotton Fabric Compared with the Ecru
Cotton Fabric, shown in Figure.

Part 2: In this part saturated and high temperature steam temperature and duration results
were discussed.

Part 3: In this part different concentrations for reagents have been used and to compared,
using pad — dry — High Temperature steam process for 3 min. The different concentration
processes were used as follows: 1- The Effect of Pyroband CFR Concentration (250-300-
350-400ml/l), 2- The Effect of Melamine Formaldehyde Concentration (50-100-150-
200ml/l), and 3- The Effect of Phosphoric Acid Concentration (7.5- 10- 15- 20ml/l), and
4- The Effect of Cationic Softener Concentration (0-10- 15- 20ml/l).
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Conclusion

The most effective treatment is padding in flame retardant compound of Pyroband CFR
350ml/l, Melamine Formaldehyde 150ml/I, phosphoric acid 15ml/l, Cationic Softener
15ml/l then drying under tension at 100°C for Sminutes, this was followed by High
Temperatures Steam under tension at 150°C for 3minutes. Values of flame retardant,
crease recovery angle, water resistance and heat loss increased giving good clothing
comfort and aesthetic properties as children's nightwear. On the other hand, a relative
decrease in tensile strength, elongation and air permeability. Also it imparts durable
flame retardant after wash, due to cross-linking between flame retardant compound

Pyroband and cellulose.
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Chemicals or Dyes Criteria (banned or limits)

1 | Harmful Cancerous Dyes Banned (Colour Index: basic red 9 —
disperse blue 1 —acid red 26 — basic violet
14 — disperse orange 11 — direct black 38
— direct blue 6 — direct red 28 — disperse

yellow 3)
2 | Azo-dyes Banned
3 | Tris (Aziri Dinyl) Phosphin Oxide Banned
4 | Tris (2,3 Di Bromo Propyl) Phosphate | Banned
5 | Poly Bromo Biphenyls; Poly | Banned
brominated biphenyls (PBB)
6 | Formaldehyde Textiles:

for babies and children < 20ppm
in direct skin contact < 75ppm
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not in direct skin contact < 300ppm

7 | Phthalate in children's wear <0.1% of sample weight

8 | Heavy metals used into dyes, prints | Cadmium: banned
and finishes Nickel: emissions < 0.5 pg/cm?/week

Lead (in children's wear): < 300ppm

Source: ES 7266-4:2011
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English Summary: Introduction

Formaldehyde is a colourless, reactive, strong-smelling gas at room temperature;
children, especially those with diagnosed asthma, may be more likely to show impaired
pulmonary function and symptoms than are adults following chronic exposure to
formaldehyde. Textile materials containing treating formaldehyde resins widely used in
cotton, cotton/ polyester or wrinkle-resistant linen; as well used in anti-shrink agents
mainly in cellulosic fabrics. On the other hand, some other after treatment of substantive
dyeing, hardening of casein fibres, as a wool protection agent, anti mould and above all
as a cross linking agent in resin finishing.

The purpose of this paper is to first, focus on the toxicity literature of formaldehyde being
used into garments, secondly, the reality of the presence of such a chemical into children's

wear within Egyptian market.
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Methodology

A number of Children's wear has been picked up from Egyptian market; thirty 100%
cotton and cotton/blended products were included for inspection within the selected
sample, number of garments with various fibre content of investigated garments is seen
in Figure 4. All of which were top knitted items; dyed or printed garments, either dyed
or printed tested garments is shown in Figure 5 and Figure 6 shows their shades. In regard
to children, samples were purchased both for babies under the age of two while others for
older children up to the age of 14, exact number of each age group is presented in Figure
7. Seven underwear and twenty three t-shirts were considered in this paper. All tested
items were randomly selected from nine different retailers in Giza of Egypt. Those
departmental stores are selected having various branches of at least the three major
provinces in Egypt; Cairo, Alexandira and Tanta. Figure 8 represent garments' Country
of Origin, while Figure 9 shows the range of prices where lower end and moderate
markets have been considered. The acceptable testing method EN 1SO 14184-1:1998
Textiles — Determination of Formaldehyde — Part 1: Free and Hydrolysed Formaldehyde
(Water Extraction Method) was used to detect formaldehyde presence and percentage
within tested samples; which tries to simulate the real conditions of use though an
extraction in water at 40 °C.

Figure 4 Figure 5
Age Group of Investigated Garments Age Group of Investigated Garments
00-3m 00-3m
‘ @3-12m . @3-12m
T 01-2yrs 01-2yrs
03-5yrs 03-5yrs
m12yrs B12yrs
Results and discussion
Garments' Country of Origin Range of Prices of Investigated
Garments
India N(i(l)é‘(:/t:el BEgypt Oless than 10L.E.
3% Egypt achina ®11-15L.E.
47% _ 020-30L.E.
) Oindia
China O31-40L.E.
40% ONo label
®41-50L.E.
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Even though tested garments were selected throughout the year 2013, from a reasonable
number of retailers, with variables of colour shades and prints, all focused on children
wear having into consideration all ages within childhood. The testing method EN 1SO
14184-1:1998 Textiles — Determination of Formaldehyde — Part 1: Free and Hydrolysed
Formaldehyde (Water Extraction Method), resulted on formaldehyde free articles, for all
thirty tested garments with less than 16ppt. Low levels of formaldehyde in clothing,
resulted into this research and addressed onto other according to government and trade
publications, is industry actions to address concerns about some formaldehyde-containing
resins. The older resins, such as urea formaldehyde and melamine formaldehyde, impart
durable press characteristics to clothing but also tend to release more formaldehyde
during the manufacture, storage, retailing, and use of fabrics and clothing than newer
resins because they are less chemically stable. In addition, the older resins can also stiffen
fabric, degrade after repeated washing, damage fabrics if chlorine bleach is used, and
cause the fabrics to emit a noticeable odour (GAO 2010).

Resultant data, from this study, does show consistent relation with Egyptian laws
regarding percentage of formaldehyde within clothing items intended for children, of
formaldehyde free articles with < 20ppm for all tested articles. More research should be
undertaken investigating the other harmful chemicals and dyes banned or limited
according to the ES 7266-4:2011, as well as percentage of formaldehyde onto woven

articles either for children, women or men's wear.

Conclusion
During the past few years, formaldehyde percentages within clothing items were of a big

concern by various researchers and governments. Due to the negative health influence
these chemical emissions may cause owing to inhalation by consumers. Susceptible
Children suffering asthma are prone to suffocation and skin irritation wearing items
treated with formaldehyde added softeners, prints or other finishing agents.

Top knitted Children's wear within Egyptian market is formaldehyde free, not-detectable
within tested samples. These items were selected randomly from various considerably
cheap retailers, within the year of 2013. Items were from zero up to 12 years old children,
printed dyed and white, country of origin was considered mainly from China and Egypt.
It is recommended to extend research to cover other items as woven articles as well as

menswear, women's wear and bed linings.
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Figure 1.i: Effect of Anti-bacterial treatment on E.Coli Bacterialnhibition zone Figure 1.ii: Effect of Anti-bacterial treatment on Staphylococcus Bacterialnhibition zone

T
5
i
£
£
g 2 M cotton
] W cotton 5]
£ c M cotton/PES
£ M cotton/PES S
2 = PES 2 HPES
(=} [=
s =
(=4
=)
= ——=
2 T W
B Nursi Un T oW
smg GOW
n Unde
'wear Socks
IR “ wf e “« - - . ol .
Gl gl s Al Agdalall dsealal) ciladiiall 4yl ad) dssalal) da) ) Gal g AU 5 50
Figure 2.i: Effect of Anti-bacterial Treatment on Knitted Underwear Figure Z.ii: Effect of anti-bacterial Treatment on Heat-|oss of Knitted Socks
41
ai
39
39 -
37
T unirested cotton 7 =—untreated cotton
L 3 —treated cotton o
v \:_J’ 35 7 ——trested cotton
5 33 untrested cotton/Pl 5 a3 — untreated cotton/PES
=) =
i | ——treated cotton/PES treated cotton/PES
L 31 2 = ~
g ——untreated PES £ \ untreated PES
il
e ——treated PES o treated PES
27 27
25 R e A ——
o oo e o 1 2 3 4 s 6 7 8 9 10 11 12 13 14 15 16 17 18 19
1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 18
Timelnterval (Smins) Timelnterval (Smins]
Figure 3: Effect of Anti-bacterial treatment an Wettability of Underwear & Socks
b . . « % wal o Wf®
| S % .
A puiall (a pall) uShal Gl L) Gl ¢ 5ad) %
Figure 4 Effect of Anti-bacterial Treatment onNursing Gown Resistance to Spray Test 70
80 -
8o ey
'E 50
70 § 0 W cotton
b W cotton/PES
60 O
— E 307 " PES
# 50 =
= WTreated 20
2 40
= @ Untreated 10
s 30 L
g 04 mll . i :
20 Untreated  Treated  Untreated  Treated
U — uw uw socks socks
]
Cotton Cotton/PES PES

i)

daglaall Jara o) ) 3 a4l dpalal) cilatiall
Al 52535020 Al 10 (e Dl yhadll 5 L KL
ALY dpala Gl 3 ) She OOlse 10 20 Ly
G e sall 5 Alahal) L) cilaiial) (e ()

\gﬁy‘y\ LS yan dalledl) bl clatiil) s

Before After
:\A.“.’.A]\ dA§ dmm N’M\ ] }S\ A= ci:\cl_a )5\ Si-0OAC Treatment of Cotton/PES Woven Nursing Gowns

17



i G nl) pabiaie] Cim e sl latiall Lpnadal) Aal ) 8 Adle Ay ot Laa

e Uak (il LY 4 slaiie il & jeds A gusiall (g pail) Gaodad dplly alasiiny)
LDl A i) dpala e dalladd) il aae

English Summary: Introduction

Nano-particles science is concerned by those particles between 1 and 100 nanometers
(nm); as the behaviour of those particles dramatically differ from the properties of their
macro-scale particles of the same material. Nano-technology depends on the fact of
creating structures by moving atoms individually by means of new technology. The
growth of microorganisms on textiles inflicts a range of unwanted effects not only on the
garment itself but also on the wearer. These effects include the generation of unpleasant
odour, stains and discoloration in the fabric, a reduction in fabric mechanical strength and
an increase possibly of contamination. The photo below demonstrates a sample for the
presence of Cocci clusters in contaminated underwear; mostly observed in women and

children.

Microscopic figure of Cocci clusters within contaminated underwear

Source: Forensic Laboratory of Ministry of justice
Quaternary ammonium compounds QAC anti-
bacterial treatments are a chemical class of

cationic surface active agents.

Aim of this present research is to focus on functional properties of nano-quaternary
ammonium compounds (QACs) treated garments; including woven nursing gowns,
knitted underwear and socks.

Methodology

Methodology was undertaken using a number of nine different clothing materials; both
woven and knitted garments, with fibre content of 100% cotton, PES/cotton and
100%PES. All of which were treated using nano Silane QAC (Si-QAC) antibacterial
substance contains 1% C2sHssCINOsSI, of 20nm particles. Both treated and untreated
garments were examined using a number of test methods; first, the agar diffusion plate,
determining antibacterial behaviour using BS EN 1SO 20645:2004, this was done before
and after 10 washing cycles using home laundering process, intended for Staphylococcus
aureus bacteria and Escherichia coli (E. Coli) bacteria. Second, thermo-physiological

comfort properties were examined, including wettability BS 5445 for sensible
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perspiration "sweat", while heat-loss using the temperature gradient was tested as an
important aspect for underwear and socks items performance. Third, Spray test using BS
EN 2490 (ISO 4920) evaluating stain retardant effect on nursing gowns.

Results and Discussion

First the anti-bacterial test (agar diffusion plate) for nursing gowns, underwear and

Figure 1.i: Effect of Anti-bacterial treatment onE, Coli BacteriaInhibition zone Figure 1.ii: Effect of Anti-bacterial treatment on Staphylococcus Bacterialnhibition zone
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Conclusion

QAC anti-bacterial treatment
increased from ten to twenty times
against E.coli and Staphylococcus

aureus; this almost did not vary after

ten washing cycles.
For nano-QAC anti-bacterial Si-OAC Treatment of Cotton/PES Woven Nursing Gowns
treatment, both underwear and

socks, the wettability decreased by taking twice the time needed for untreated ones. In
general, nano-QAC antibacterial treatment of knitted garments decreased human comfort
in relation to absorbing sensible-perspiration. On the other hand, for woven nursing
gowns both QAC anti-bacterial treatment did not affect stain resistance, where on spray
test both treated and untreated garments showed exactly the same results.
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English Summary: Introduction

This research includes, first, an introduction to clothing comfort. Clothing comfort can
be classified into four types; thermal comfort or thermophysiological comfort, sensual
comfort, resulting from the contact between clothes and the skin, fitting and pressure
comfort, and finally physio-psychological comfort (Das & Alagirusamy 2010). Thermal
comfort is reviewed, where clothes can change the rate of heat and moisture loss from the
skin surface, thus, it plays a vital role in maintaining the person's thermal equilibrium

(Ogulata 2007).
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Second, the theories of heat transfer and the concept of thermal equilibrium of the body
are presented (Long & Sayma 2009). Heat transfer process is divided into a number of
simple operations, conduction, convection and radiation; usually heat transfer is carried
out by two or three ways at once (Holmer & Elnas 1981). Heat exchange between a
person and the surrounding environment happens through clothes (Havenith et al. 1999).
Smith & Havenith 2011, studied the best-suited temperatures for the different parts of the
human body, within which the body is most comfortable. Similarly they focused on the
different sweating patterns of the human body during relaxation and during physical
activity (Fig. 1 and 2). The human body is able to produce notable amounts of sweat
during activity in warm environment, in order to maintain its thermal equilibrium. The
sweat glands density varies significantly between the parts of the human body, where the
density is usually higher in the limbs than the torso; relevant studies have shown a
significant difference in sweating rate between different parts of the body (Flouris &
Cheung 2010).

Third, clothing comfort of car drivers is analyzed and its relation with automotive textiles
(Cengiz & Babalik 2009). Sitting for long periods, in the unsuitable microclimate created
in the car with the possibility of raised temperature, with mechanical vibrations, could
cause health risks to vehicles’ drivers (Figa-Talamanca et al. 1996). Some studies have
also presented cases of burns to children caused by car seats, especially if the car is placed
in direct sunlight (Jagadeesan et al. 2008). The determination of thermal comfort level
for car drivers is a complex task as it includes the interaction of many variables (Brooks
& Parsons 1999).

Finally, cooling effect in clothing systems is presented through various methods, in order
to increase a person's thermal comfort; such as sportswear (Ho et al. 2011), air-
conditioned clothes (air-circulating clothes) (Kayacan & Kurbal 2010), and cooling
clothes using liquid circulation (Tanaka et al. 2014). To achieve cooling effect in clothes,
two techniques are presented: phase-change materials (Khosrojerdi & Mortazavi 2013)
and thermoelectric cooling systems based on electrical phenomena (Bansevicius et al.
2007), including Peltier effect (Drebushchak 2008).
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Fig. 1: Absolute regional median sweat rates of male athletes at low exercise intensity
(Smith & Havenith 2011)
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Fig. 2: Absolute regional median sweat rates of male athletes at high exercise intensity
(Smith & Havenith 2011)
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Cooling effect could be one of the most desired features of clothing. Recently, new
technologies have succeeded in offering clothes that provide a cooling effect, without
relying on external cooling sources. It is evident from the above-mentioned examples a
difference between two cooling systems for clothes, namely: passive system and
interactive system. Passive systems exist in the sportswear, air-conditioned clothes (air-
circulating clothes), and cooling clothing using liquid circulation. These types of clothes
are not affected by the external environment no the human body temperature, but they
carry out cooling with no external input. As for phase-change materials and
thermoelectric cooling systems, they are considered interactive systems because they are
affected by the external environment and interact according to inputs from the
environment such as high/low ambient temperature or high/low body temperature.
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English Summary: 1. Introduction

To maximize comfort, sweat produced during out-door activity should be able to
evaporate through a clothing system (Ren and Ruckman 1999). Enhancing wettability
has been studied by several researchers using plasma, to enhance printing ability of textile
materials, while water vapour transfer rate has not mentioned onto that context.
Wettability of synthetic textiles, such as polyester and polyamides, is attributed to the
capillary action caused by the inter-yarn spaces. Plasma is partially ionized gas,
composed of highly excited atomic, molecular, ionic and radical species with free
electrons and photons. Plasma treatment of textiles is environmentally friendly, clean,
dry and uses lower energy consumption than equivalent conventional treatments (Poll et
al. 2001; Hwang et al. 2005).

The purpose of this paper is to study the effect of non-thermal atmospheric pressure
plasma produced in Oxygen and Air on water vapour transfer rate of warp knitted

garments.

2. Material and Methods

Three warp knitted fabrics examined, all of which 100% polyester PET and yarn count
150/1. Dyed knitted Fabrics, mentioned in table 1, were plasma treated prior final
softener application.

Plasma treatment
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Table: Plasma treatment various conditions
Oxygen plasma | 3mA for 5mins | 8mA for 5mins
Air plasma 3mA for 5mins | 8mA for 5mins

Figure: schematic diagram of DBD cell used for
treatment of the fabrics

Thermo-physiological comfort and durability
properties of knitted fabrics
Physical properties have been calculated. Absorption time of water droplet before

and after plasma treatment BS 4554 standard. Comfort property of WVTR was examined
using ASTM 96 standard test methods for water vapor transmission rate (WVTR) of
materials. ASTM D 3787:2001 Bursting strength of textiles-ball burst test, SEM using
Quanta FEG 250 was measured investigating surface morphology, of untreated and
plasma treated samples. Finally, FTIR (using Burker VERTEX 70 FTIR
spectrophotometer). Tests were applied for all treated samples, of four different
conditions of O2 and Air plasma shown in table above.

3. Results and discussion
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4. Conclusion

In conclusion, O treatment at low current, 3mA with 5min duration, showed a better
resultant data, for warp knitted PET. Wettability has been accelerated to achieve a 2sec.
result, for a droplet of water to be absorbed, a loss of 14% bursting strength, physical
properties of weight and thickness have not been affected by plasma treatment. In case
of higher current of 8mA, SEM morphology of PET yarns have been cracked when Air
treated compared to O2. No significance of new chemical groups were developed,; this is
due to the etching possessed by O or Air Plasma treatment, onto treated warp knitted
PET. Higher treatment discharge current of atmospheric pressure plasma, either O, or
Air, showed a relatively higher wettability than lower current used, at the same time much

lower strength especially when O- treated reaching 30% loss, and almost same WVTR.
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English Summary: Introduction

Denim wash process can be identified as the worn off look of the indigo dyed twill textile
material. Indigo is one of the oldest dyes used by mankind. The consumption of indigo
and other vat dyes reaches about 33 million kg annually, and the reduction of indigo to
leuco-indigo represents an important type of industrial process which is operated
worldwide on a considerable scale. Denim wash can be chemically obtained using
bleaching; in the process of bleaching a strong oxidative bleaching agent such as sodium
hypochlorite or potassium permanganate is added during the washing with or without
stone addition. Laser washing is considered as mechanical denim wash, which is regarded

as environmentally friendly process.

The aim of this study, is to assess the change in functional properties may occur,
specifically in tensile strength and air permeability, when denim is processed using
Sodium hypochlorite and Carbon dioxide CO: laser; both seamed area and fabric were

examined and compared to the untreated denim.
Materials and methods

A commercial denim fabric has been picked, 100% cotton indigo dyed, 28X16 warp X
weft density/cm. Seamed line was attained, by means of Siruba 757-D and specifications
516M2-35 of 5-thread safety stitch (401.504) all of 100% polyester 40/2. Turned and
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sewn a single needle lock-stitch 301, Juki DDL —5550-1 was used, 100% polyester needle
and bobbin 40/3 sewing thread.

SEM was completed for unwashed, bleached and laser washed denim samples, using
Quanta FEG 250. Washing methods effect on mechanical properties of the fabric was
studied through the measurement of ultimate tensile strength; tensile strength and
resistance of seam to slippage were done using ASTM D434:1995 - ASTM D5034:1995,
determining strength of seamed and un-seamed fabrics; for all untreated, bleached and
laser faded denim samples. Air permeability of ASTM D 737 was done for un-seamed
samples. Finally, FTIR spectra measured in spectral range 400-4000 cm-1 in Mid-IR

region, with resolution 2cm-1.

Results and discussion

The tensile strength of fabric decreased by a fewer value when laser is used owing to a
polymeric film of acetylene developed, with development of CH, on top of warp yarns of
denim fabric, while the weft yarns expected to play a role of adhering to the developed
film; also the comfort properties represented by air permeability decreased. Chlorine
bleached fabric was found to demolish some bonded and un-bonded OH functional

groups of the cellulose, leading to less tensile strength, and higher flow of air through

inter yarns.
Fabrics Tensile Strength Kg/f St Seam Strength Kg/f std
Deviation Deviation
Fun 263 23.90 188 2.35
Fal 174 28.14 149 13.83
Flaser 235 2.31 176 2.66
Fabrics Air permeability Std Deviation
cm3/cm/sec
Fun 3.51 0.298
Fal 4.40 0.164
Flaser 334 0142




Indigo dyed cotton fabric Sodium Hypo-chlorite washed denim Fg CO; Laser faded denim Fiaser

sob" "\

Conclusion

In conclusion, CO; laser fading would

4 be a better technique in terms of tensile
4 and seam strength, when compared to
i . Sodium  hypochlorite  bleaching
3 process, even though comfort
ol | e /" properties of air permeability is
5 “ | o 4 affected negatively; owing to the
o | burning effect causing a film on top of
wzyfi the CO> laser faded denim shown by
. | the Fourier transforms infrared
: spectroscopy FTIR.
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English Summary: Introduction

Washing is an aesthetic finish creating a worn look and softer hand in denim products.
Washing denim jeans is one of the polluting activities in the textile and clothing industry.
Plasma treatment onto textile is an environmentally friendly inexpensive process. The
production of faded looks in fabric using conventional technologies involves large
amount of water and most of which being highly contaminated by chemical products used
in the process. Also the time-consuming and old-fashioned processes are not suitable for
mass production and increase the production cost. Even though, recently studies were
conducted using Plasma onto increasing printing ability of textile materials; the aim in
this research is to study the influence APGD into fading indigo dyed woven garments.

Materials and Method

Denim fabric has been picked out 65% cotton and 35% polyester, yarn density 32x22

yarns/cm? of weight 309g/m? and thickness 0.678mm. Plasma treatment has been utilized
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to fade out the indigo dye, different powers and time were applied as shown in table

below.
FPO | FPO | FPO3 | FPO4 FPS5 FPS6 FPS7 FPS8
1 2
APGD 0, 0 0 0 H,O H.O H.0 H,O
Duration | 3min | 5min | 3min | 5min 3min 5min 3min 5min
Power 3mA | 3mA | 10m | 10mA 3mA 3mA 10mA 10mA
A

Thickness and Weight were tested for all untreated and treated samples. Mechanical

property of bending length, utilizing Fixed-angle flexometer of BS3356, were

investigated for all tested fabrics, illustrating drape-ability of tailored garment. Color hue

K/S, which shows deepness in color, has been examined for all plasma treated samples,

A E was calculated in reference to the control untreated denim sample, using the
Optimatch 3100, 1ISO105-J01:1989. Finally, ATR and SEM using Quanta FEG 250 were
done investigating surface change due to various conditions of plasma treatments. Burker
VERTEX 70 FTIR spectrophotometer.

Results and Discussion
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ATR spectrum of denim a- untreated sample, b- Oxygen FPO3 10mA for 3min, c- Water vapor
FPS7 10mA for 3min.

SEM of Untreated and Oxygen treated denim at 3000X magnification

Generally, plasma can bring out two types of | Untreated Oxygen Plasma Treated

W

interactions with the surface Hsieh (2001). The first \
type includes chain scission on the surface which \

results in surface etching, cleaning, or activation.

The second type of interaction refers to plasma
induce polymerization or grafting. The latter is obtained using non-polymerizing gases

like helium, argon, oxygen, air, and nitrogen.

Conclusion

The optimum denim wash was for oxygen APGD highest current and least duration,

where AE was maximum was highest value.
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