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OZET

Bu calismada, giyim, insaat, ambalaj, gida, tarim, elektronik gibi pek cok sektdrde termal dengenin
saglanmasi amaciyla kullanilan ¢esitli faz degistiren malzemeler (PCM) kompleks koaservasyon
yontemiyle kapsiillenmis; DSC analizleri sonucunda en yiiksek entalpi degerlerinin goriildiigii ve oda
sicakliginda termal aktivite gosteren Ornekler %100 yiin ipliklere numune hasil teknesi ve bobin
boyama makinesinde cektirme yontemiyle aktarilmistir. Aplikasyon yapilmis ipliklerden tuft hali
ornekleri hazirlanmis ve hali orneklerinin 1sitilan bir ortamdaki yiizey sicaklik degisimleri termal
kamera Slciimleri ile not edilmistir. Ol¢iim sonuglari, PCM igeren hali 6rneklerinin PCM icermeyen
6zdes numuneye gore daha yavas 1sinma 6zelligi sergiledigini, sicaklik degeri oda sicakliginin tizerine
¢iktiginda 5° C’nin iizerinde sicaklik farkimn goriildiiginii gostermistir. Bu sonug¢ da, PCM
aplikasyonu ile zemin kaplamalarmin yilizey sicakliklarinin kontrol edilebilecegini, zemin
kaplamalarin ortam sicaklik degisimine verdigi tepkinin degistirilebilecegini ortaya koymaktadir. Bu
durumda, yeterli miktarda PCM igeren bir zemin kaplamanin kapali ortamin termal karakterine etki
etmesi miimkiin olacaktir.

GIRIS

EN ISO 7730 ve ASHRAE 55 standartlarina gore termal ortami belirleyen ¢evresel parametreler hava
sicakligl, bagil nem, hava hiz1 ve kisisel parametreler (aktivite diizeyi, giysilerin termal yalitim diizeyi)
olarak tanimlanmistir. S6z konusu standartlara gore, bagil nem degeri %50 ve hava hiz1 0,1 m/s'nin
altinda oldugu durumlarda, zemin sicaklig1 23 °C - 25 °C arasinda ve zeminden 1,1 metre ile 0,1 metre
yiikseklikler arasi dikey sicakhik farki 3 °C' nin altinda oldugunda kapali ortamda memnun
olmayanlarin (konforsuzluk algisi1 duyanlarin) tahmini yiizdeleri (PPD) en diisiik degerlere (PPD <
%06) inmektedir. PPD degeri i¢in (< %10) hedeflenirse zemin sicaklik araliimin 20 9C- 28 °C olmasi
gerekir. Bu bilgiler, zemin kaplamalarin termal ortamin belirlenmesinde dnemli bir etken oldugunu,
ortam sicakligindaki degisimlere tepki gostererek zemin sicakligini ve dikey sicaklik farkim
standartlarda tanimlanan degerlerde tutabilen ylizeylerin kisisel konfor ve yiliksek memnuniyet
ylizdesinin saglanmasinda kullanilabilecegi fikrini dogurmaktadir.

Giyim, insaat, ambalaj, gida, tarim, elektronik gibi pek c¢ok sektdrde termal dengenin saglanmasi
amactyla faz degistiren malzemelerin (PCM) kullanildig1 goriilmektedir. PCM’ler, kat1 kat1 veya kati
sivi arasindaki faz gecisleri sayesinde bulunduklar1 ortamin sicakligi belirli bir aralikta yiikseldiginde
yiiksek oranda gizli 1s1 absorlayarak / depolayarak, sicaklik diistiigiindeyse bu enerjiyi aciga ¢ikartarak
ortamdaki termal dengenin korunmasina yardimci olan bilesiklerdir. Yiiksek fiizyon 1sis1, isotermal
sartlarda ve diisiik hacimde enerji depolama &zelliklerine sahip PCM'lerin absorbe ettikleri gizli 1s1
miktar1 termal enerji depolama kapasitesiyle orantili olarak degisir.



Endiistriyel uygulamalar icin, bilinen 500'den fazla PCM arasinda parafin vakslar (alkil
hidrokarbonlar), polietilenglikoller, hidratlanmis inorganik tuzlar, yag asitleri ve polihidrik alkoller
yiksek gizli 1s1 kapasitesi (yliksek termal enerji depolayabilme), faz gecisi esnasinda diisiik hacim
degisimi, tekrarlanabilir faz degisimi, yiiksek termal ve kimyasal stabilite, yliksek yogunlukla
aktarilabilme, diisiik maliyet ve diisiik toksisite 6zellikleri nedeniyle 6ne ¢ikmaktadir [1-4].

PCM'lerin aktivite araligi -50° C - 190 °C arasinda degismekle birlikte, binalarda termal konforun
saglanmasina yonelik uygulamalar igin 18 °C - 65 °C araliginda faz degisimi gosteren PCM'ler
uygunken tekstil yiizeylerinde kullanilacak PCM’ler i¢in erime sicakligi 15 °C - 35 °C olanlar tercih
edilmektedir [1,4].

Basta giysilik olmak {izere termal konforun gozetildigi tekstil yiizeylerinde (spor giysilik, ev tekstili,
tibbi tekstil, koruyucu tekstil) PCM'lerin kullanimu fikri, 1970'lerin sonunda astronotlarin atmosferdeki
ekstrem sartlarda termal soka girmelerinin Onlenmesi diislincesiyle uzay kiyafetlerinde PCM
kullanimiyla baglamistir. PCM’lerin tekstil yiizeylerine aktarilmasinda lif eriyigine ekleme, emdirme,
cektirme, spreyleme, kaplama, kopiikle aplikasyon gibi farkli yontemler kullanilirken bilhassa parafin
PCM'lerin diisiikk erime sicakliklarindan dolayr koruyucu kilif i¢inde yani mikrokapsiil formunda
aktarilmasi yaygin kullanilan bir metotdur.

Tekstil yiizeylerine PCM eklenmesi sonucu gramaj artisi, mukavemet ve uzama degerlerinde gerileme
gibi fiziksel degisimler gozlenebilir, bu nedenle PCM'lerin ve PCM aktarilan tekstil yiizeylerinin
diferansiyel taramali kolorimetre (DSC), termogravimetrik analiz (TGA), T-history, termal iletkenlik,
statik termal yalitim, gibi termal karakterizasyonuna yonelik olgiimler yaninda yiizeylerin gesitli
fiziksel ve mekanik 6zelliklerindeki degisimlerin de degerlendirilmesi gerekir.

Bu calismada, pek cok sektdrde termal dengenin saglanmasi amaciyla kullanilan faz degistiren
malzemeler (PCM) kompleks koaservasyon yontemiyle kapsiillenmis; DSC analizleri sonucunda en
yiiksek entalpi degerlerinin goriildiigli ve oda sicakliginda termal aktivite gosteren 6rnekler %100 yiin
ipliklere numune hasil teknesi ve bobin boyama makinesinde ¢ektirme yontemiyle aktarilmistir.
Aplikasyon yapilmis ipliklerden tuft hali 6rnekleri hazirlanmis ve hali 6rneklerinin 1sitilan bir
ortamdaki ylizey sicaklik degisimleri termal kamera dl¢timleri ile not edilmistir.

DENEYSEL KISIM

Calisma kapsaminda parafin esasli PCM’lerden n-eikosan (CAS # 112 — 95 — 8, Sigma Aldrich)) ve n-
hekzadekan (CAS # 544 — 76 — 3, Sigma Aldrich) kullanilmis ve kompleks koaservasyon yontemiyle
kapsiil eldesi saglanmistir. Bu amagla % 5°lik konsantrasyondaki Tip B jelatin (Sigma Aldrich) /su
¢oOzeltisinin igerisine i¢ faz ( n-eikosan veya 1:1 (v:v) n-eikosan : n-hekzadekan) ilave edilerek 10
dakika karistirilmis ve daha sonra ortama 2,5 g yiizey aktif madde (Span 20) ilave edilerek yarim saat
kanstirilmistir. Tkinci asamada ise anyonik karakterli Arap zamki (Sigma Aldrich) polimerinin sulu
cozeltisi (% 10 konsantrasyonda) yaklagik 15 dakika boyunca damla damla emdiilsiyona ilave
edilmistir. Bu islemin ardindan asetik asit (%50°’lik) ilave edilerek pH iki polielektrolit polimerin
iyonik oldugu pH 4-4,1'e ayarlanmistir. Boylece ortamdaki zit yiikli iki polimer arasinda polimer-
polimer kompleks olusumu baglatilmis ve bu polimer kompleksin ¢ekirdek madde {izerinde depozite
olmast saglanmistir. Cozelti yaklasik 1 saat karistirildiktan sonra 200 mL su ilavesi ile seyreltilmis ve
yaklasik yarim saat karistirildiktan sonra sodyum karbonat ilavesi ile pH 9’a ayarlanarak kompleks
olusumu durdurulmustur. Son asamada ise reaksiyon ortami1 5 °C’ye kadar sogutulup 0,8 g
glutaraldehit ¢ozeltisi (% 2,5’lik konsantrasyonda, capraz baglayici) ilave edilmistir. 15 dakika
karigtirmaya devam edilerek capraz baglama prosesi gergeklestirilmis ve mikrokapsiiller 1s1l ve
kimyasal olarak stabil hale getirilmistir. Yikama, filtreleme ve kurutma prosesleri ile mikrokapsiil
iretimi tamamlanmistir. Mikrokapsiil iiretim prosesinde polimer ¢6zelti konsantrasyonu % 2,5 olarak
kullanilmis ve 2000 devir/dk karistirma hizinda calisilmustir. i¢ faz/duvar maddesi orami ise 1,5:1
olarak se¢ilmistir. Hazirlanan mikrokapsiil



Filtreleme Oncesi mikrokapsiil c¢ozeltilerinden alinan optik mikroskop goriintiileri Sekil 1’de
goriilmektedir. Sekil 1, kiiresel morfoloji de kapsiil elde edildigini gdstermistir.

(a) (®)

Sekil 1. a) n-eikosan b) 1:1 n-eikosan: n-hekzadekan igeren mikrokapsiil ¢ozeltinin optik mikroskop
goriintiileri (x40)

PCM numunelerinin 1sil analizleri Perkin-Elmer Jade DSC cihazinda, 2 °C/dk 1sitma/sogutma
oraninda ve azot (N,) atmosferinde gerceklestirilmistir. DSC analizleri sirasinda bu islemler cihaza ait
Pyris isimli software yardimiyla yapilmis ve numuneler hassas terazide tartilarak 5-10 mg arasinda
olacak sekilde hazirlanmistir. Aliiminyum bir kap igerisine konulan numunelerin {istii 6zel bir
presleme tiinitesinde kapaklandiktan sonra dlgiimler baglatilmistir. Sicaklik 6l¢limleri platin direngli
sensoOrlerle yapilmis, 1s1 akisinin sicakliga karsi grafiklerinden elde edilen pikler analiz edilerek
maddenin termal davranist hakkinda bilgi saglanmistir. Elde edilen DSC grafiklerinde piklerin
baslangic (on-set) degeri numunenin faz degigsim sicakligini ve bitis (end) sicakliklar1 faz degisiminin
tamamlandig1 sicaklig1 géstermektedir. Pikin altindaki alandan ise faz degisimi sirasinda absorplanan
(sogurulan) veya salinan 1s1 hesaplanmistir. Baglangic ve bitis noktalar1 elde edilen pike cizilen
maksimum egimli dogrularin temel ¢izgi (base line) ile kesistigi noktalardan elde edilmistir.

n-eikosan ve 1:1 n-eikosan : n-hekzadekan igeren mikrokapsiillerin DSC analizleri yiiksek entalpi
degerleri ve genel olarak oda sicakliginda termal aktivite goriildiglinii gostermistir.
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Sekil 2. a) n-eikosan b) 1:1 n-eikosan: n-hekzadekan igeren mikrokapsiil 6rneklerine ait DSC
grafikleri

PCM mikrokapsiilleri, tuft hali 6rneklerinin iretilecegi %100 yiin Nm 15/3 ipliklere cektirme
yontemiyle aktarilmistir. Bunun igin iki yol izlenmistir. Ilkinde Gaziantep Universitesi Tekstil
Miihendisligi Boliimii’'nde bulunan numune hasil makinesi (Sekil 3) kullanilmistir. Hasil teknesinde
calisilacak minimum banyo hacmi 2000 mL oldugu i¢in n-eikosan ve 1:1 n-eikosan : n-hekzadekan
kapsiilleri 30’ar gram iiretilmis (siizme-yikama ve kurutma sonrasi) ve 2000 mL distile su i¢inde
dagitilarak %1,5’liik aplikasyon banyosu hazirlanmistir. Aplikasyon banyolar1 hasil makinasinin
teknesine konulmadan dnce 3500 rpm’de 2 saat siireyle karistirilmis, aplikasyon 15 m/dk ¢ikrik hizi ve
90°C kurutma hizinda yapilmustir. Banyolar, 100 gr. iplige aktarilmis, aplikasyon sonrasi bobinler etiiv
icinde 50°C’de giin asir1 kurumaya birakilmustir.

(@) (b) (c)

Sekil 3. PCM’lerin iplige aktarilma sirasinda kullanilan hasil makinesi a)hasil teknesi b) ¢ikrik ve
kurutma haznesi ¢) makinenin genel goriiniimii

Ikinci yol olarak, iplik bobinlerine daha fazla PCM aktarabilmek i¢in bobin boyama makinesinde
denemeler yapilmistir. Bunun i¢in kuru iplik agurhgmin  %12,5’4 kadar eikosan ve
1:1 eikosan : hekzadekan PCM iceren 2 ayr1 banyo, Gaziantep Organize Sanayi Bolgesinde bulunan
bir boyahanede bulunan laboratuvar tip bobin boyama makinesinde 1:10 flotte oraninda c¢ektirme
yontemiyle 200 gr. agirhigindaki iplik numunesine aktarilmistir. Aktarma islemi esnasinda banyo pH
degeri formik asit ile 3,5’a ayarlanmus, islem 70°C’de 30’ siireyle yapilmustir. Aplikasyon sonrasi
herhangi bir ard islem yapilmamis, iplik numunesi 50°C de giin asir1 kurumaya birakilmistir. Islemler
sonunda nihai iplik agirlig1 ortalama 215 gr. olarak dlgiilmiistiir.



Aplikasyon yapilmis ipliklerden tuft hali 6rnekleri robotuft makinesinde hazirlanmistir. Halilar, %100
PES zemin kumas iizerine 5 mm ilmek boyu ve 250 ilmek / cm sikliginda diretilmistir. Hali
orneklerinden SDU Tekstil Miihendisligi Béliimii’nde termal kamera degerlendirmesi yapilmistir.

Termal kamera 6l¢iimleri, 0 °C’de bir giin boyunca bekletilen hali numunelerinin 40 °C’ye 1sitilmis
yalitiml1 poliiiretan kutu igerisine yerlestirdikten sonra yiizey sicakliklarindaki degisimin siireye bagl

olarak belirlenmesi esasmna gore yapilmustir. Olgiim sisteminin sematik goriiniimii Sekil 4’te
verilmistir.
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Sekil 4. Termal kamera dl¢iim sistemi

Termal kamera 6l¢iim sonuglar1 ise Sekil5’daki gibidir. Bu sonuglarda, aplikasyon yok / referans
olarak tanimlanan numune, aplikasyon yapilmamis Nm15/3 iplikten iiretilen tuft hali numunesidir.
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Sekil 4.a) %1,5 n-eikosan b) %1,5 n-eikosan : n-hekzadekan banyosu hasil makinesinde ¢)%12,5 n-
eikosan d) %12,5 n-eikosan : n-hekzadekan banyosu bobin boyama makinesinde aplike edilmis iplik
numunesinden elde edilen tuft hali 6rneginin termal analiz diyagramlar1

Termal analiz dl¢timleri (T-history), hasil teknesinde aplikasyon yapilan iplikten iiretilen numunelerin
referans tuft hali numunesine gore benzer 1sinma davranist gosterdigini, bobin boyama makinesinde
cektirme yontemi ile aplikasyonu tamamlanan numunelerin ise referans numunelerden daha diisiik
ylizey sicaklik degerleri sergiledigini gostermistir. PCM aplikasyonu yapilmis ylizeylerin, referans
ylizeylerden daha yavas 1sinma Ozelligi sergilemesi beklenen bir sonuctur. n-eikosan aplikasyonu
yapilmis numunede sicaklik farki 0,5 — 3,10C araliginda iken, diger numunede 0,6 — 6°C araligindadur.
Bu sonug, ¢ektirme yontemi ile aplikasyon ile iplik iizerine daha fazla PCM aktarilmasi ile iliskili
oldugu gibi, aplikasyon siiresinin uzun olmasinin da hi¢ siiphesiz olumlu etkisi vardir. Olgiim
sonuclari, PCM’lerin hali ipliklerine ¢ektirme yontemi ile aktarilabilecegini de gdstermistir.

SONUCLAR VE TARTISMA

Bu ¢alismada, parafin esasli PCM igeren hali 6rneklerinin PCM igermeyen 6zdes numuneye gore daha
yavag 1sinma ozelligi sergiledigi, sicaklik degerleri oda sicakligmm iizerine ¢ikildiginda 5°C’nin
iizerinde sicaklik farkinin goriilebildigini gdstermistir. Ayrica ¢alisma sonuglari, PCM’lerin iplilere
cektirme yontemi ile aktarabildigini; hazirlanacak bir PCM banyosunun konsantrasyonunun da sonug
iizerine etkili olacagini gdstermistir.
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ABSTRACT

In this study, effects of the abrasion and washing processes on water repellent performance of
upholstery chenille fabrics were investigated. For this purpose, three different upholstery fabrics were
produced from chenille yarns with similar parameters apart from their pile raw materials. After
weaving process, in order to provide water repellency in sample fabrics, water-repellent finishing
procedure was applied at a selected liquid ratio with impregnation method. Following the finishing,
samples were fixed at 140°C and 170°C respectively. Then, water repellency tests were applied to all
the samples after abrasion and washing process for determining the effect of friction and washing on
the water repellency finishing performance of upholstery fabrics. The experiments show that; abrasion
and washing process were decreased the water repellency of all upholstery chenille fabric samples at
different rates.

OZET

Bu calismada; asinma ve yikama igleminin $onil iplikten iiretilen désemelik kumaslarin su iticilik
performansi iizerindeki etkisi degerlendirilmistir. Bu amagla, hav hammaddesi disinda diger tiim
parametreleri birbirine yakin olan 3 fakli $onil iplik kullanilarak dokunmus dosemelik kumaslar
numune olarak secilmistir. Ornek kumaslarda su iticiligi saglamak i¢in dokuma isleminden sonra apre
uygulamast belirli bir apre oraninda gergeklestirilmistir. Apre isleminden sonra numunelere 140°C ve
170°C olarak 2 farkli sicaklikta fikse islemi yapilmistir. Asinma ve yikamanin désemelik kumaslarin
su iticilik performansina etkisini belirlemek i¢in asinma ve yikama isleminden sonra tiim numunelere
su iticilik testleri uygulanmistir. Deneysel ¢aligma sonucu; asinma ve yikama islemleri sonucu tiim
dosemelik sonil kumas orneklerinin su iticiliginin farkli oranlarda etkilendigi tespit edilmistir.

INTRODUCTION

Upholstery fabrics are an important product category of home textile products and make up a notable
proportion of textile imports and exports [1]. Upholstery fabrics are widely used in both the furniture
and the automotive sectors. Due to the wide application of upholstery fabrics a high level of
performance properties is required, in particular abrasion resistance and tear strength properties. In
addition to these properties, fabrics are expected to provide low drape and firm handle, with added
value provided by a range of finishes such as antibacterial and water-dirt-fat repellency.

In the literature, a number of studies on chenille yarns and the fabrics formed by these yarns are
described. There have also been a number of studies of water-repellent finishes applied to textile
products for a variety of applications. Erem (2006) investigated the effect of chenille yarn properties
on fabric abrasion resistance in a dissertation study [2]. Mikheev and Shustov (2014) studied about oil
resistance of chenille upholstery fabrics in abrasive wear process [3]. Ulkii et al. (2003) studied the
effects of chenille yarn on the abrasion resistance of upholstery fabrics [4]. Philips et al. (1957)
investigated the effect of water repellency (fluorocarbon) on cotton surface properties [5].

In previous studies, the effect of raw material and yarn properties of chenille fabrics on abrasion
resistance was investigated. Also this study has different point the other studies. Unlike previous
studies, in this study, the performance of water repellency finishing used commonly for upholstery
fabrics was evaluated for different pile raw material. The performance properties of chenille fabrics
were measured before and after finishing. However, the effect of abrasion and washing processes on
fabric performance were considered differently.

In the present study, water-repellent finishing with fluorocarbon-based chemicals was applied to
upholstery fabrics produced from three different chenille yarns and their water repellent performance
after abrasion and washing processes were evaluated.



EXPERIMENTAL

Upholstery fabrics produced from three different chenille yarns of similar parameters apart from their
pile raw materials were chosen for study. Weaving parameters and fabric construction properties in all
samples were kept constant and are summarized in Table 1. The samples were coded as S1, S2 and S3.

Table 1. The Properties of Sample Fabrics

Properties S1 S2 S3
Chenille Material (Pile Yarn) 86%Viscose/14%PES  85% Acrylic/15% PES 100 %PES
Chenille Material (Chain Yarn) 100 % PES 100 % PES 100 % PES
Warp Yarn Material 100 % PES 100 % PES 100 % PES
Material of Second Weft Yarn 100 % Cotton 100 % Cotton 100 % Cotton
Weaving Construction Plain Weave Plain Weave Plain Weave
Weft Density 14 yarn/cm 16 yarn/cm 14 yarn/cm
Warp Density 65 yarn/cm 65 yarn/cm 65 yarn/cm
Chenille Yarn Count Nm5 Nm4 Nm4
Chenille Yarn Twist (turns/m) 930 turns/m 980 turns/m 920 turns/m

In order to provide water repellency in upholstery fabrics produced from chenille yarns (samples
coded S1, S2 and S3), a fluorocarbon-based finishing chemical Rucostar EEE® was padded using a
laboratory type ATAC (FY 350) pad—batch machine at a 77% liquid ratio with impregnation method.
Following the finishing procedure using a laboratory type pad—batch machine, the material was dried
in a laboratory type ATAC (FT 200) dryer at 100°C for different durations and fixed at 140°C and
170°C, respectively. The duration of drying was varied in order to maintain a fixed drying ratio in all
fabrics following the finishing procedure. The conditions of the finishing procedure are shown in
Table 2.

Table 2. Finishing Procedure of Chenille Upholstery Fabrics

S1 S2 S3
Method of Finishing Impregnation Impregnation Impregnation
Liquid Ratio 77 % 77 % 77 %
Drying Temperature and Time 100°C / 12 min 100°C / 15 min 100°C / 17 min
Fixation Temperature and Time 140°C / 2 min 140°C /2 min 140°C /2 min
170°C /1 min 170°C /1 min 170°C /1 min

The standard tests applied to the samples after water-repellent finishing and fixation procedures are
summarized in Table 3.

Table 3. The Tests used in the Study and Their Standards

Tests Standards Testing Devices
Determination of Resistance to Surface Wetting of TS EN ISO 4920 James H. Heal Spray
Fabrics (Spray Test) Rating Tester
Determination of the Abrasion Resistance of Fabrics TS EN ISO 12947-2  Nu-Martindale Abrasion
by the Martindale Method (Part 2-Part3) TS EN ISO 12947-3 and Pilling Tester

The performance properties of finished fabrics were tested after washing process and abrasion in
order to evaluate the effectiveness of the finishing procedure. Washing was carried out at 30°C
without detergent and the material was then centrifuged at 600 rpm for 15 minutes. Also abrasion
procedure at a certain rpm properties of the fabrics were analyzed and evaluated.



RESULTS and DISCUSSION
Effect of abrasion/friction procedure on water repellency

In common with other textile products, upholstery fabrics tend to be affected by external factors such
as washing, friction, etc., and over time they suffer a reduction in their expected performance
properties. One of the most common external effects for upholstery fabrics are exposed to is friction.
As the result of friction, it could be observed the effect of abrasion on the fabrics and reduction in
abrasion resistance of the fabrics, base weight and thickness, possibly with a change in color and
formation of beading on the fabric surface.

In the present study, in order to determine the effect of friction on the water repellency finishing
performance of upholstery fabrics, abrasion procedures were applied to all the fabrics by using the
reverse abrasion method in the Martindale device at 1000 and 5000 cycles [2]. The abrasion procedure
was carried out at 1000 abrasion cycles in two different ways with the friction of fabrics with itself and
woolen fabric. In addition, the fabric was subjected to 5000 cycles abrasion with an abrasive fabric.
Water repellency tests were applied to all the samples after abrasion test and the results are presented
in Figure 1.

In Figure 1, the water repellency of finished fabrics treated at 140°C or 170°C of fixation temperatures
are measured as ISO 5. As expected, the water repellency values after abrasion test decreased the
highest decrease in water repellency values occurred for S1 samples treated at 140°C of fixation
temperature. In the case of S2 and S3 samples, however, the samples treated at 140°C of fixation
temperature showed the lowest decrease in water repellency. It could be concluded that, in the case of
fixation at 140°C, the water repellency values of fabric samples after abrasion test were inadequate. In
the case of S1 and S3 samples, it is seen that friction of the fabric at 1000 cycles, both with itself or
with woolen fabric, did not influence the results and affected the water repellency equally. When the
sample S2 was subject to friction against itself, the water repellency did not change, but water
repellency became worse after friction against the woolen fabric.

* Abrasion with woolen fabric. ** Abrasion using the fabric itself.
Figure 1. Water Repellency Results after Friction

Effect of washing procedure on water repellency

Figure 2 shows the water repellency values of samples with finishing fixated at either 140°C or 170°C
and similar samples after washing. It is seen that the samples S1, S2, S3 that had undergone finishing
at either fixation temperature reached a maximum level (ISO 5).

On examining the effect of washing on the finishing, it was observed that washing reduced the
effectiveness of finishing in all samples apart from S1. The greatest decrease in finishing efficacy after
washing was observed in sample S1fixed at 140 °C, and it can therefore be concluded that fixation at
140°C might not be suitable for fabrics with viscose in the pile.



Figure 2. Water Repellency Values after Finishing and Washing

CONCLUSIONS

1.

When the abrasion at different cycles was applied to samples after finishing process, the water
repellency of sample material containing viscose (S1) (at 140°C and 170°C of fixation temperature)
significantly decreased whereas the resistance of other samples was higher. It could be results from
the low abrasion resistance of the bonds between finishing chemical agent and viscose fibers.

2. The lowest water repellency values after abrasion were measured to the samples fixed 140°C. It
can be said that, this fixation temperature is not suitable for upholstery chenille fabrics.

3. After washing process the water repellency decreased in all cases, apart from sample S1 which had
been fixed at 170°C. In the case of the sample containing viscose a fixation temperature of 170°C
was ideal, but fixation at 140°C was not satisfactory for washing.

4. It is seen that the water repellency values of S3 samples fixed at 140°C and 170°C fixation
temperature are equal. In this case it is foreseen that the most suitable fixation temperature will be
found by washing the samples repeatedly.
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Abstract

Cellulose fibers such as cotton, viscose, and flax are still the most important kind of fibers in textile
industry, because of their numerous advantages. One of the biggest problems when working with them
is their tendency to crease easily, moreover this problem should be carefully considered for viscose
and linen fabrics. In order to overcome this condition, the most common approach is the reaction of
multifunctional crosslinking agents with the hydroxyl groups of adjacent cellulose molecules that
hinder the swelling of the cellulose fibers. In this study, the viscose fabrics were treated at different
concentrations of two different commercial chemicals with a softening agent. The surface morphology
was observed by SEM photographs and FTIR spectrum. The color difference, breaking strength, and
also wrinkle recovery angle were instrumentally measured and evaluated after finishing. The study
results showed that the treatment with cross linkers affects positively on wrinkle properties of the
fabric. Especially the use of different types of cross linking chemicals offers several benefits in terms
of comparisons.

Keywords: Viscose, crease resistance, cross linking, SEM, FTIR

Introduction

Cellulose is the most abundant and inexpensive polymer on earth. Cellulose fibers such as cotton,
viscose, and flax are still the most important kind of fibers in textile industry, because of their
numerous advantages such as low density, low cost, absorbency and moisture management,
hydrophilic structure, softness, recyclable and biodegradable, environmentally friendly, insoluble in
water, good processability, and uniform quality. The good processability are key reasons explaining
why cellulose fibers occupy a steadily growing on the global fiber market. Cellulose fibers market has
been witnessing strong growth over the past few years on account of increasing demand from textile
industry. Growing environmental friendly, skin friendly and bio-degradable fabrics demand is the key
factor, expected to drive the market by 2020.""

In textile industry, cellulose fibers are still one of the most preferred fibers because of its own natural
and distinctive properties but have serious disadvantages such as wrinkle and soil easily, poor
dimensional stability, low biological resistance, no thermal plasticity, low processing temperature,
incompatible with hydrophobic materials. One of the biggest problems when working with the viscose
fibers is their tendency to crease formation and poor crease recovery.

Considering to improve crease recovery of cellulose fibers, mostly applied approach has been to
introduce covalently crosslinking with adjacent cellulose chains within fibers. Crosslinking agents are
usually small molecules containing several functional groups capable of reacting with some active
groups in the polymer, such as hydroxyl groups in cellulose. Dimethylol dihydroxy ethylene urea
(DMDHEU) is the most widely used crosslinking agent because it provides good durable press
properties at low cost and is less detrimental to fabric strength, discoloration, and other properties than
other agents. The finishing treatment comprises simply impregnating the cellulosic fabric with the pre-
condensate so that it penetrates into the fibers and then heating fabric to temperatures between 130-
180 C in the presence of a catalyst, so that the pre-condensate is converted into an insoluble resin by
polycondensation in and around the fibers and/or by reacting with the cellulose to form crosslinks. °™'¥
The primary effects of the easy-care and durable press finish on cellulosic fibers are reduction in
swelling and shrinkage, improved wet and dry wrinkle recovery, smoothness of appearance after
drying, and retention of intentional creases and pleats.

An unavoidable side effect of the cellulosic crosslinking finishes is a reduction in the elasticity and
flexibility of the cellulose fibers. This produces a considerable decrease in abrasion resistance, tear and
tensile strengths on natural cellulose fibers. A rule of thumb states that an increase in the wrinkle



recovery angle of 10° corresponds to a loss in abrasion and tear strength of about 7%. Therefore, the
general purpose softener for all fibers may be used in recipe for overcoming this problem.

The aim of this study is to investigate the crease resistant effect of various types of resin on viscose
fabric. We used two different types of resin with a softening agent and examined the performance
properties of the tested fabrics which obviously have fundamental importance on fabric end use. For
this purpose, surface morphology was observed, color difference, breaking strength and also wrinkle
recovery angle were instrumentally measured and evaluated after finishing.

Materials and Methods

In this study, it was used the viscose fabrics (200 g/m’, 60x28 thread/cm). Fabrics were finished by
three different types of resin agent with a softening agent as given in Table 1.

Recipes were prepared by manufacture's recommendations and treatments were performed according
to the details as given in Table 2. Treatments were performed by a laboratory-type padder, fabrics
were padded through squeeze rollers made by Mathis with two dips and two nips, at a setting 4 bar to
give a wet pick-up of about 80% on weight of fabrics and then dried at 120 C for 3 m and finally cured
at 150 C for 1 m in Mathis curing oven.

Table 1. Properties of chemicals used in the study

Product code Resin agents
Cl N-Methylol dihydroxy ethylene urea
C2 Imidazoline derivative
S1 Fatty acid condensation product

A C code defines the resin chemicals and S code defines also softening chemical.

Table 2. The details of experimental treatments

Recipe Code CheCn;ical conce(rjnztrations (Sgl/L)
RO --- --- ---
R1 80 --- 30
R2 115 --- 30
R3 150 --- 30
R4 --- 80 30
RS --- 115 30
R6 --- 150 30

A The recipe code RO defines the untreated fabric.

Table 3. Fabric properties and standards

Measurement Standard Device
Surface analysis JEOL JSM 6060 Scanning Electron Microscope
Surfflce . Perkin Elmer Spectrum 2000 GX FTIR Spectrometer
modification
Color values AATCC 173 Konica Minolta CM-3600D Reflectance Spectrophotometer

Breaking strength ASTM D1682 | Instron 4301 Breaking Strength Tester

Wrinkle angle AATCC 66 SDL Atlas Wrinkle Angle Device

Surface morphology was observed using a JEOL JSM 6060 Scanning Electron Microscope. The
samples were coated with gold for 150 s before SEM testing, and all images were obtained at ambient
conditions immediately after treatment.



The samples were analyzed by the attenuated total reflection Fourier transforms infrared spectroscopy
(ATR-FTIR) and spectra were obtained using a Perkin Elmer Spectrum 2000 GX FTIR Spectrometer,
which scanned at frequencies from 4000 to 400 cm'l, the number of scan times was 32, and the
resolution was set at 2 cm'l, and there were four scans for each spectrum.

Color changes after treatments were instrumentally determined using a Macbeth Spectrophotometer
(MS 2020+) coupled to a PC under D65/100 illuminant and the measurements were taken according to
AATCC Test Method 173. The control sample was taken as the standards and the treated fabrics were
taken as the trials when calculating the color differences (AE) values. The averages of three
measurements were reported as color difference.

Breaking strengths were determined by the grab method using Instron Testing Machine up to 5 kN
according to the ASTM D1682. Each specimen was prepared as 26x150 mm, where the long side was
parallel to the direction for which the breaking load was required. The crosshead speed was 100
mm/min and the rupture load of the specimen was defined as the breaking strength. Three
measurements were made on each sample and the averages were reported as breaking strength. The
testing was accomplished at 21C and 65% relative humidity.

Wrinkle recovery angle (WRA) was measured according to AATCC Standard Test Method 66,
Wrinkle Recovery of Fabrics, Recovery Angle Method. Specimens were prepared in 15x40 mm
swatches and 1 kg of weight was loaded on the folded specimens for 5 min. WRA was recorded as the
added total of warp and weft averages and measurements were repeated three times.

Results and Discussions

Surface Analysis

The viscose fabrics were analyzed with SEM and images are shown in Fig. 1. As can be seen in Fig. 1
(a), the untreated fibers have rough surface with a lot of grooves and imperfections on surface. When
comparing to (b) and (c), it could be found that fibers were coated with resin and there were a lot of
remarkable cross-linking between adjacent fibers after finishing. It is well known that hydroxyl groups
in resin react with hydroxyls groups of two cellulose chains as well as those of one chain, *¢'*'!]

40 pm* Mag= 1.00KX Signal A = SE1 Date :17 Mar 2015 T.C. Uludag Unlversites! 2 pym* Mag= 5.00KX Signal A = SE1
WD = 15.0 mm EHT = 500KV WD = 14.0 mm EHT =20.00 kv

Date :17 Mar2015  T.C.Uludag Unlversites!

Mag= 1.00KX Signal A= SE1 Date :17 Mar 2015 T.C.Uludsg Universites!
WD =135 mm EHT = 20,00 kv

Figure 1. SEM micrographs of viscose: (a) untreated; (b) treated with C1; (b) treated with C2




Fourier Transform Infrared Spectroscopy

The ATR-FTIR spectra were used to determine the changes caused by resin treatments, and results are
shown in Fig. 2 and 3. It has long been known that viscose has numerous hydroxyl groups. The broad
peak above 3500-3000 cm™ is assigned to the hydroxyl group and the weak band at 1620 cm™ is
caused by water of hydration. After treating with C1, the new peak appeared at 1680 cm™, which can
be attributable to C-O stretching vibration of groups in resin.
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Figure 2. FTIR spectrum of viscose fabric treated with C1

In Fig. 3, the new peaks appeared similarly at 1690 cm™ which can be attributable to C-O stretching
vibration of groups in resin after treating with C2.
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Figure 3. FTIR spectrum of viscose fabric treated with C2

These new sharp peaks at 1690 and 1680 cm™ confirmed that both resin agents have been successfully
coated onto viscose surface and also chemical reaction has been taken place to form ether linkages
between hydroxyl groups of both resin and viscose fibers. %!

Color Evaluation

For textile materials, color change is defined as a change in color of any kind, whether in hue, chroma
or lightness and it is an important aspect to take into consideration after any treatment. Color
difference (AE) values of viscose fabrics after resin finishing were instrumentally determined using a
spectrophotometer according to AATCC Test Method 173 and results are presented in Fig and Table
4. It is clearly seen that AE values are gradually increased by raising concentration, as expected.
Through the experimental studies, it is found that commercially important chemicals used in durable
press finishes such as dihydroxy methylethylen eurea, carbamates, and dihydroxy methyl-4, 5-
dihydroxy ethylene urea cause yellowing and discoloration on white fabric at high temperature curing
and change the shades of fabric colors. ®*'*" Viscose fabrics treated with C1 and C2 exhibited
increase in AE values, as expected. C2 resin had a slightly less negative effect on AE values than CI.
Selection and using amount of the proper catalyst for durable press finishes are therefore important.



Table 4.

Color values of viscose fabric treated with C1 and C2

D65/ 10°

Recipe code | L* a* b* AE

RO 4393 | 42,11 | 10,15 | ---
R1 42,17 | -40,57 | 11,32 | 2,62
C1 R2 42,04 | -40,94 | 11,61 | 2,66
R3 42,43 | 40,35 [ 11,73 | 2,80
R4 41,70 | -40,56 | 11,95 | 3,26
C2 R5 41,60 | -40,37 | 12,05 | 3,48
R6 41,70 | -39,99 | 12,23 | 3,72

AE values of viscose fabric treated chemical 1 and chemical 2
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Figure 4. AE values of viscose fabric treated with C1 and C2

Breaking Strength

Samples were subjected to tensile testing in accordance with the warp direction and then breaking
strengths were determined according to ASTM D5035-95. The measurement results are given in Fig.
5. It is expected that the decrease in breaking strength is clearly shown after resin finishing. The
decrease in breaking strength of cellulose fabric treated with N-methylol derivates is a mainly result of
the acid catalysts at elevated curing temperatures. The other factor is the restriction of stress
distribution within the fibers due to intra macromolecular crosslinking and crosslinked sites by surface
polymerization. The magnitude of fabric strength loss is affected by temperature, time of treatment
and concentration of catalyst. Selecting the proper acids as a catalyst is important because stronger
acids are required to catalyze the reaction of some less reactive crosslinking reagents, but the stronger
the acid, the faster the reaction, the more damage to the cellulosic fibers through hydrolysis."**

It appears from the Fig. 5 that both resin treatments have not leaded to significant decrease in strength.
However, significant recovery in tensile strength was noticed while adding softener in finishing
formulation. Incorporation of softener is known to help in some retention of fabric strength, usually at
the cost of crease recovery performance.” It is also explained that softener in the finishing
formulation provide enhanced breaking and tear strength, abrasion resistance, and high-speed
sewability.>



Breaking strength of viscose fabric treated chemical 1 and chemical 2
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Figure 5. Breaking strength of viscose fabric treated with C1 and C2

Wrinkle Recovery Angle

WRA was measured according to AATCC Standard Test Method 66. The results given in Fig 6 and
Table 5 are the sum of the mean values of the WRA values in warp and weft directions. The total
WRA that is the sum of the WRA of the warp and the fill directions of the fabric, increases from about
150° to about 300° after finishing treatment. The larger the WRA value, the greater crease resistance
the fabric exhibits. It is observed that WRA values are increased in both treatments, as expected. C1
resin chemical had a slightly better effect on WRA than R2 at lower concentration. This effect may be
related to the chemical content in resin solution and it can be correlated with higher values of AE of
treated fabrics as seen in Table 4. Nevertheless, the presence of softener slightly reduces crease
resistance property since WRA values are decreased while adding softener in recipe.!””

Table 5. WRA values of viscose fabric treated with C1 and C2

Recipe code | Warp [ Weft | Total
RO 70 65 135
R1 72 75 147
C1 R2 73 85 158
R3 72 88 160
R4 70 73 143
C2 RS 71 76 147
R6 84 84 168
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Figure 6. Total WRA values of viscose fabric treated with C1 and C2



Conclusion

Cellulose fibers have been used in textile industry for ages. It has serious disadvantages such as
tendency to crease formation and poor crease recovery while having superior properties and
significant advantages. Therefore, surface treatment with using resins which introduce covalently
crosslinking with adjacent chains, is one of the ways to improve crease recovery.

This study focused on investigating effect of two different resin chemicals on properties of viscose
fabric. SEM and FTIR results have approved that there were a lot of crosslinking between resin and
fibers after finishing. Both resin chemicals have not leaded to significant decrease in strength and the
treated viscose fabrics had better WRA when they inherently exhibited increase in color difference
values. On the other hand, softener used in recipe has a positive effect on fabric hand, drape and
mechanical properties.

Finally, the results indicate that two different resin chemicals can be effectively used to improve the
crease recovery of viscose fabric.
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ABSTRACT

Protective gloves are essential to avoid the workers from occupational accidents. Various materials mostly
leather and textile are chosen by the employers for technical gloves. Mechanical resistance, high
protection properties against water and temperature are the general requirements from the protective
leather gloves as well as the fire resistance property. Although leather products are known with their better
fire protection compared to cloth and plastics in general conditions, limited literature is available on
leather gloves as a protective clothing material.

In this study different finishing recipes were applied to improve the technical properties of leather gloves
and effect of different finishing techniques on protective performance of leathers were determined in
terms of physical and mechanical properties, water absorption and thermal stability. For trials chromium
tanned split calf leathers were used and retanning of protective leather gloves were performed by using
tara and phosphonium combination. After the aforementioned fatliquoring process, finishing operations
were differentiated. For control trials, the crust leather samples obtained after the post tanning processes
were used. The effect of different finishing techniques on heat resistance and other performance properties
including tensile (ISO 3376) stitch tear (ISO 23910) and tear resistance (ISO 3377-2) were tested
according to the standards. Static water absorption property was also tested with Kubelka test device in
accordance with ISO 2417 standard as well as the dynamic water absorption test (ISO 5403-1), and the
performance test results obtained from different finishing techniques were comparatively evaluated with
crust glove leathers. Results reveal that different finishing techniques have significant effect on the
protective performance properties of leather gloves, in terms of mechanical and thermal properties.

INTRODUCTION

Scald and contact injuries to hands and/or wrists are the most common injuries in heavy-duty jobs.
Workers of manufacturing and processing industries face with various hazardous conditions such as
contact with hot or cold objects, cuts and punctures from sharp instruments, which makes the use of
protective glove mandatory.

Safety gloves play an important protective role as they have to be durable and resilient against water and
hazardous chemicals. Flame retardancy is another significant feature for personal safety and the
characteristics of material used for the production safety gloves is an important component affecting the
insulation against high temperature and fire resistance.

Leather is one of the natural materials chosen by professionals for flame resistant technical gloves.
Although there is a plenty of studies regarding different types of protective gloves (synthetics, fabrics,
other natural fibres etc.) [1, 2], limited published information is available about the properties and effect of
production processes on protective characteristic of leather gloves [3-5] while up to our knowledge no



information is available about the effect of finishing process on gloving leathers as a protective clothing
material.

Finishing is a process which aims to improve generally, the wear properties of leather, to protect the
leather from wet and dirt, to correct the skin imperfections, to apply artificial skin layer to the splitted or
corrected grain leather, and to modify the surface properties. The appearance and performance of leathers
can be substantially or completely changed by means of finishing formulations with different specialties.
For this purpose, various finishing materials (casein, nitrocellulose, polyurethane, acrylic, other
components of resin and polymer) and techniques (curtain, embossing, coating and spray finishing etc.)
can be used. Features like color homogeneity, surface structure, glossy and dry-fatty- waxiness, surface
characteristics, water proofing and flame retardancy properties can be provided by different types of
finishing chemicals. Protective top coat can be transparent (aniline finishing) or cover whole leather
surface (pigment finishing). From this background information about finishing process it can be concluded
that selection of finishing type is a significant factor that affects properties of final leather. For instance, if
the leather is intended for use as a safety glove the finishing types must fulfill protective the performance
requirements such as insulation for high temperatures, mechanical resistance without tearing during high
stress loadings, water absorption and etc.

In the present study, the effects of different finishing treatments on protective characteristics of glove
leathers were investigated by determination of strength characteristics, water absorption and thermal
resistance properties. The measurements were performed following the application of two different
finishing types such as aniline and aniline finish with waterproof treatment

EXPERIMENTAL

In the study, five sides chromium tanned split calf leathers retanned by tara and phosphonium combination
which was previously determined as the optimum tanning combination for better protective properties was
used for experimental trials [3]. The fatliquoring based on vegetable oil combinations was applied with
and without the bromine and antimon derivate application, and finishing operations were differentiated
and various finishing recipes such as; i) aniline finishing and ii) aniline finish with waterproof treatment
were applied, in order to determine the effect of different finishing techniques on protective performance
of leathers. Finishing treatments were applied to four sides of crust leathers. The conventional finishing
chemicals were used in the leather finishing processes. For control trials, the crust leather samples
obtained after the post tanning processes were used.

Sampling and conditioning of the finished leathers were carried out according to TS EN ISO 2418 (2006)
and TS EN ISO 2419 (2006) respectively [6, 7]. The physical properties such as tensile strength (ISO
3376), stitch tear and tear resistance (ISO 3377-2) [9] were investigated with reference to standard
methods. The static and dynamic water absorption behavior of the protective leather gloves was tested
according to TS 4123 EN ISO 2417 and TS EN ISO 5403-1 standards respectively [10, 11].

Kubelka apparatus was used for determination of the water absorption of the leathers under static
condition and the measurements were carried out for 15min, 30 min, 1h, 2h and 24h of the test. For the
dynamic water absorption test, penetrometer (Bally, Satra) test device was used.

The effect of different finishing applications on thermal stability was analyzed by dry heat resistance (ISO
17227) at 200°C for 15 min, heat stability (ISO 11645) contact at 300°C for 1 min. The performance test
results were comparatively evaluated with the protective glove leathers without finishing application. The
assays were performed in duplicates and results were given in mean values.



RESULTS and DISCUSSION
Mechanical tests results

In Table 1 the mechanical resistance tests results of glove leather samples treated with different finishing
formulations are presented.

Tablel Mechanical test results for aniline and waterproof aniline finished glove leather samples

Samples Thickness Tensile Elongation Tear load Stitch tear
(mm) at break % (N/mm)
Control sample 1.85 30.97 78.51 163.58 394.97 /18

(fatliquoring +
bromine and

antimone)

Control only 1.07 15 60.44 87.95 167.96 / 1.08
fatliqouring

Aniline-finished 1.84 38.14 77.78 141.41 469.24 /17

samples without
bromine and antimone
Aniline-finished 1.73 45.95 82.97 193.24 471.88 /16
samples with bromine
and antimone
Aniline-water proofing 1.83 25.23 66.07 111.43 338.84 /17
finished samples
without bromine and
antimone
Aniline-water proofing 1.76 53.11 75.06 181.28 558.30/17
finished samples with
bromine and antimone
UNIDO* 15N/mm 30 N/mm 50 N/mm
*UNIDO, 1996, Acceptable quality standards in the leather and footwear industry. ISBN: 92-1-106301-9, Vienna.

The glove leathers fatliqoured with vegetable oil combination and differentiated in finishing process gave
satisfactory results compared to UNIDO requirements. Aniline and waterproof-aniline-finishes increased
the strength properties of technical leathers although a slight decrease in strength values was observed for
the aniline-waterproofing finish.

The results of bromine and antimone application at fatliquoring process which were differentiated at also
finishing process were found significantly higher than the control groups as well as the other leather glove
samples. The strength values were increased by the use of bromine and antimone derivate nearly three
times for tensile, six times for tear load and ten times for stitch tear load.

Static water absorption tests results

The finishing processes except the finishing that leathers treated with bromine and finished by anilin
technique caused an increase at water absorption values. This application resulted better water absorption
values than the control sample. In our study, a direct correlation between different leather finishing types
and static absorption values for the technical leather gloves characteristics was found. The bromine and
antimone applications with two different finishing types gave better results than the others.
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Figure 1. Kubelka (Static water absorption) values of glove leathers (ml/100gr)

When static water absorption values in 24 h were evaluated it can be seen that aniline finished leathers
treated with bromine and antimone derivate provided the lowest value and absorbed 190.5 ml water.
Generally all results of the other finishing applications were found similar. The highest water absorption
was determined from the leathers not treated with bromine and antimony derivate. No minimum or
maximum water absorption value for technical leathers is available in UNIDO quality standards.

Dynamic water absorption tests results
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Figure 2. Dynamic water absorption values of glove leathers (%)

Different finishing techniques had a significant effect on the dynamic water absorption values of technical
glove leathers. The addition of waterproofing agent decreased the amount of water absorbed by the
leathers and with the addition of bromine and antimone lead absorption at a minimum degree.



Thermal resistance test results

Thermal properties values of leather samples are given in Table 2. In UNIDO standards no quality
standard value regarding thermal resistance of technical leathers is still available.

Table 2.Thermal resistance test results for aniline and pigmented finished glove leather samples

Samples Dry heat Heat stability test (300°C)
resistance
(200°C)
Surface area Appearance
alteration (%)

Control sample (with 24.53
vegetable oil)

Control sample (with 28.54
TOC)
Aniline-finished samples 29.34

without bromine and
antimony derivates

Aniline-finished samples 28.54
with bromine and
antimony derivates

Aniline-water proofing 26.95
finished samples without

bromine and antimony

derivates

Aniline-water proofing 27.23

finished samples with
bromine and antimony
derivates

Aniline-finished samples without bromine and antimone derivate were the most adversely affected
samples from dry heat (200°C) and showed the highest surface alteration. Aniline-water proofing finished
samples without bromine and antimone derivate provided the lowest area alteration value. All samples
exhibited good and similar heat stability values at 300°C.



CONCLUSIONS

In the present study, the effects of different leather finishing types, aniline and waterproof-aniline on
protective properties of glove leathers were investigated in terms of water absorption, tensile and tear
resistance and thermal resistance tests to emphasize the importance of the materials used in the
manufacture of safety gloves. Aniline-water proof finished samples without bromine and antimone
derivate provided the lowest area alteration value when exposed to dry heat. The addition of
waterproofing agent decreased the amount of water absorbed by the leathers with waterproof finishes and
with the addition of bromine and antimone at fatliqouring process. There was no significant effect of
aniline and waterproof aniline finishing types on heat stability test. Both finishing applications showed
satisfactory structural strength in terms of tensile, tear and stitch tear strength values.
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OZET

Flavivirus ailesinde bulunan zika virlisii (ZIKV)niin neden oldugu hastalik enfekte sivrisinekler
tarafindan insanlara bulagtirilmaktadir. Sivrisinek tarafindan i1sirilan kisilerde hafif semptomlar
goriilmekle birlikte 6liim ile sonuglanan vakalar da goriilebilmektedir. Ayrica hamile bayandan
bebegine gegen etken, bebeklerde dogumsal anomalilere neden olmaktadir.

ZIKV igin ilag veya as1 bulunmadigindan tek etkili yontem 1siriklardan korunmaktir. Ozellikle hamile,
yaslt ve ¢ocuklarin korunmasi gerekmektedir. Giiniimiizde siklikla kullanilan kimyasallarla korunma
yonteminde, etkili olduklar: siire boyunca tam koruma saglayamadig gibi yiiksek dozlarda kimyasal
maddeye de maruz kalinmaktadir. Bunun ig¢in sivrisinek isirmasinin daha etkin sekilde onlenmesi
gerekmektedir.

Bu amagla ultrasonik ses dalgalarindan yararlanilarak sivrisinek 1sirmalarinin Oniine gecilmesi
amaglanmistir. Kullanilan aksesuarlara pille ¢alisan ve kendi kendine sarj olabilme 6zelligine sahip
ultrasonik sistem yerlestirilmek siiratiyle etkinlik saglanmaktadir. Cok kiiciik ebatlarda hazirlanan bu
diizenek, tekstil dokulariyla birlestirilerek hem gozii yormayan hem de doga ve insan sagligi i¢in
giivenli iiriinler elde edilebilmesini saglayacaktir. Aksesuar olarak rahatlikla kullanilabilen, saglik
iizerinde olumsuz etkisi bulunmayan, kolaylikla tasinabilir 6zellikte olan bu iiriinler ile etkili korunma
yontemi saglanmaktadir.

ABSTRACT

The disease caused by zika virus (ZIKV) in the Flavivirus family is transmitted to humans by infected
mosquitoes. While mosquito bites are seen with mild symptoms, deaths can also be seen. In addition,
the factor that passes from the pregnant woman to the baby causes congenital anomalies in infants.

Since no drug or vaccine is available for ZIKV, the only effective method is to protect it from bites.
Especially pregnant, older people and children should be protected. Today chemical protection
methods are commonly used, they are not able to provide complete protection during their effective
period, but while using them people can exposed to chemical substances at high doses. For this, it is
necessary to prevent mosquito bites more effectively.

For this purpose, it is aimed to prevent mosquito bites by using ultrasonic sound waves. Ultrasonic
system which has the feature of pile working and self-charging ability is used to produce the
efficiency. This device, which is prepared in very small sizes, can be combined with textile textiles to
produce products that are both eye-catching and safe for nature and human health. Effective protection
method is provided by these products which can be easily used as an accessory, have no negative
effect on health and are easily portable.



GIRIS

Zika virus hastaligina Flavivirus ailesinde bulunan zika viriisii (ZIKV) neden olmaktadir. Oncelikli
olarak enfekte Aedes tiirii sivrisinekler tarafindan insanlara bulasmaktadir. Ilk olarak 1947 yilinda
Uganda’da tespit edilen bu viriisiin ilk defa 1952 yilinda insanlarda hastalik yaptig1 goriilmiistiir. O
giinden beri Tropikal Afrika, Giineydogu Asya ve Pasifik Adalari’'nda vakalarla karsilagilmistir. 2007
yilindan dnce sadece 14 vakanin tespit edilmesinin nedeni diger hastaliklarla benzer semptomlari
gosterdiginden dolay1 ayirt edilememesidir. 1 Subat 2016 tarihinde Diinya Saglik Orgiitii (WHO) Zika
Virlislinii uluslararas: diizeyde endise verici halk saglig: acil durumu (PHEIC) ilan etti. Viriis diger

bircok tilke ve bolgede rapor edilmis ve yeni alanlara yayilmaya devam etme ihtimali bulunmaktadir
[4,7,8].

ZIKV’de en yaygimn belirtiler; ates, dokiintii, eklem agris1 ve konjunktivit (kirmizi géz) ve bas
agrisidir. Sivrisinek tarafindan 1sirilan kisi bir hafta ile birkag¢ giin siiren hafif belirtiler gostermektedir.
Semptomlar ¢ok genel oldugundan dolayi genelde insanlar hastanelere bagvurmazlar ve farkinda
olmadan enfeksiyonu gegirebilirler. Oliim vakalari ile sonuglanan vakalar da bulunmaktadir.

Bulagsma yollarina baktigimizda; en tipik olani enfekte disi sivrisinegin kan emmek icin 1sirmasi
esnasinda olmaktadir. Artropod vektor ile bulasmanin disinda perinetal (dogum Oncesi, esnasinda) ve
emzirme ile bulasma s6z konusudur. Bunlara ilave olarak kan yolu ve cinsel yolla da bulastig:
belirtilmektedir. Ayrica ZIKV’nin RNA ve/ veya proteinlerinin idrar, tiikiiriik, amniyotik sivilar,
plasental dokulardan da izole edilmis olmasit hastalifi bir¢cok bulagsma yolunun olacagini
gostermektedir. Zika viriisii hamile bayandan bebegine ge¢mektedir. Bebeklerde mikrosefali olarak
dogumsal beyin defekti (Sekil 1) goriilmektedir. [1,2,8]

ZIKA viriisii ile enfekte olan kisilerin %80’ini belirgin semptom gdstermemektedir. Ayrica
laboratuvar testleri kullanilarak teshisi oldukca zordur. Bunun yami sira klinik belirtiler goriilmeye
basladigindan uygulanabilecek olan tedavi sadece gozlenen klinik semptomlara uygun olarak
yapilabilecek tedavilerdir. Uygulanacak olan bazi tedavilerin de hemorajik sendrom ve Reje sendromu
gibi diger durumlarin ortaya ¢ikmasina neden olabilmektedir [6].
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Sekil 1. Mikrosefali olarak bilinen dogumsal anomalli bebek ile saglikli bebek ile karsilagtirilmasi [3]

KORUNMA YOLLARI

ZIKYV tedavi edici herhangi bir ilag veya as1 bulunmamaktadir. Bundan korunmak i¢in hamile kadinlar
basta olmak iizere insanlarin ZIKA ile enfekte olan alanlara seyahat etmeleri engellenmeli ve tek
korunma yolu olan sivrisinek 1sirmasinin dnlenmesidir. [1,3,4,8] Sivrisinek 1sirmalarindan korunma
yollari: koruyucu kiyafetler giymek, disarida az zaman gecirmek ve sinek uzaklastiricilar
kullanmaktir. En etkili korunma yolu ise sivrisinek 1sirmasinin engellenmesidir.

Bunlarin disinda kimyasal madde igeren koruyucular bulunmaktadir. DEET (N,N- dietil m-toluamid,
N,N-dietil-3-metilbenzamid olarak da bilinir ) iceren kovucular en siklikla kullanilan1 ve en etkili
olanidir.



DEET maddesinin yetiskinlerde yenildigi taktirde hipotansiyon, nobetler ve komaya neden oldugu
hatta bazi durumlarda 6liim sekillendigi belirtilmektedir. Deri veya g6z ile temas ettiginde ise kontakt
dermatit, kagint1, anjiyoddem ve konjuktival hasarlara neden olmaktadir. insan ve gocuklarda en fazla
giinde 3 kere olacak sekilde maksimum %10’luk konsantrasyonunda kullanimi giivenli olan DEET
sadece 2-3 saatlik koruma saglamaktadir. Bu da &zellikle tiim giin boyunca i¢ mekanlarda bile 1sirma
ozelligi gosteren Aedes tiirii sivrisinekler i¢in yeterli olmamaktadir [5].

Son yillarda sivrisinek i1sirmalarindan ve Zika viriisiinden korunma yollar ile ilgili olarak yapilan
arastirmalarda kimyasal madde kullanimi disindan agilama, terapotiklerler denenmis ancak her iki
durumunda etkili olmadig1 gdzlenmistir.

Hastalik bulagmasini engellemek i¢in ZIKA etkeninin oldugu sik goriildiigii bolgelerde sivrisineklerle
miicadele yontemleri uygulanmaya baglanmis. DDT ve agir pestisitler yiiksek oranlarda kullanilmig
ancak bunlarin da ¢evreye karsi olumsuz etkileri oldugundan dolay: yeni nesil pestisitler kullanilarak
vektorel bazda korunma yontemleri denenmektedir [7].

Sivrisinek 1sirigindan korunmak amaciyla kullanilan kovucu kimyasallarin dezavantajlar1 farkli ve
zararsiz kovucular1 aragtirmamiza bizleri yoneltmistir. Sivrisinek ve hagerelerin etkilendikleri ses
dalgalar1 belirlenerek iizerimizde ¢ok kolay tasiyabilecegimiz zararsiz aksesuarlar haline getirilebilir
(sekil 2) . Cok kiigiik ebatlarda hazirlanacak bu diizenek tekstil dokulariyla birlestirilerek hem gozii
yormayan hem de doga ve insan saglig igin giivenli iiriinler elde edilebilir.

Dogada her hayvanin duydugu ses frekansi farklidir. Genel kural biiyiik boy hayvanlar diisiik frekans
sesleri ufak hayvanlar ise yiiksek frekanslardaki sesleri duyarlar. Ultrasonik kovucu cihazlar amacina
ve hedefine uygun olarak ultrasonik sesler yayarak hasere ve zararlilarda dayanamayacaklari bir
rahatsizliga yol agarlar. Ultrasonik kovucularin ¢alisma mantigin1 su sekilde aciklayabiliriz. Bir¢ok
canlinin yasam siireci igsitme sistemlerine baghdir. Arastirmalar sunu gdstermistir ki; eger siz onlarin
hayati kritik isitme frekanslar1 dahilinde ses iiretirseniz, onlar kendilerini ¢ok rahatsiz hissederler ve
hayatlar1 tehdit edilmis diye algilarlar ve bulunduklar: alani terk etmeye zorlanirlar. Nasil ki insanlar
giiriiltiili ortamlardan uzaklasirlarsa, sivrisinekler ve hasereler de kendileri i¢in giiriiltiili ortama pille
desteklenen ultrasonik kovuculara yerlestirilecek sinyal vericiler, giic kaynaginin azalmasi hakkinda
uyar1 vereceklerdir. Bu sistem, bir insanin iizerinde tasiyabilecegi aksesuarlarla birlestirilerek hem
gorsellik saglanmis hem de zararsiz bir sekilde sivrisinek ve haserelerden korunulmus olacaktir.
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OZET

Polimerik nanoparcaciklar medikal ve ¢evre gibi sektorlerde; ilag salinimi, agir metal giderimi gibi
farkli amagclarla kullanilmaktadir. Bu nanopargaciklar tekstil sektoriinde de dokunmus, 6riilmiis yada
dokusuz yiizeylere fonksiyonel oOzellik kazandirmak amaciyla kullanilabilmektedir. Bu c¢aligma
kapsaminda kitin, derin su pembe karidesi kabuklarindan kimyasal yontemler ile ekstrakte edilmistir.
Elde edilen kitin daha sonra deasetilasyon islemi ile kitosana doniistiiriilmiis ve deasetilasyon derecesi
titrasyon yontemi kullanilarak %93 olarak tespit edilmistir. Kitosan nanoparcaciklarin iiretimi ig¢in 6ne
¢cikan yontemlerden biri olarak bilinen iyonik jellesme yontemi iiretilen biyopolimeri nanopargacik
haline getirmek i¢in kullanilmistir. Bu yontemin se¢ilmesinin nedeni toksik ¢apraz baglayicilara gerek
olmamas1 ve prosesin kolay uygulanabilmesidir. Uretilen nanopargaciklarm boyutlar1 ve morfolojik
yapilar1 taramali elektron mikroskobu kullanilarak analiz edilmis ve sonuclar degerlendirilmistir. Bu
calisma iilkemizde atik olarak ayrilip degerlendirilemeyen karides kabuklarinin nanopargacik
formunda tekstil sektoriinde kullanimina olanak saglamasi agisindan 6nem arz etmektedir.

Anahtar Kelimeler: Kitosan, Kitosanin tekstil uygulamalari, karides atig1, nanopargacik

The production of chitosan from shrimp shells and synthesis of
chitosan nanoparticles

ABSTRACT

Polymeric nanoparticles are used in the medical and environmental sectors; Drug release, heavy metal
removal, and so on. These nanoparticles can also be used in the textile sector to impart functional
properties to woven, knitted, nonwoven surfaces. In this study, chitin was extracted from deep water
pink shrimp shells by chemical methods. The resulting chitin was then converted to chitosan by
deacetylation and determined to be 93% using deacetylation gradient titration method. One of the most
prominent methods for the production of chitosan nanoparticles is the ionic gelation method, which is
used to convert the produced biopolymer into nanoparticles. Selecting this method does not require the
use of toxic cross-linkers and is easy to apply the process. The sizes and morphological structures of
the nanoparticles produced were analyzed using a scanning electron microscope and the results were
evaluated. This study is important in terms of enabling the use of shrimp shells in the nanoparticle
form in the textile sector.

Key Words: Chitosan, Nanotechnology, Shrimp wastes, Textile applications of Chitosan



1. GIRiS

Polimerik nanoparcaciklar kolayca iiretilebilen ve bir¢ok farkli kullanim alanimna hitap eden ve iistiin
ozelliklere sahip malzemelerdir[1]. Bu konuda calisilan biyopolimerlerin basinda yer alan kitosan,
yeryiiziinde seliillozdan sonra en fazla bulunan biyopolimer olan kitinin deasetillenmis hali olarak
taninmaktadir. Kitinin deasetilasyonu ile elde edilen kitosan ise sahip oldugu biyobozunurluk, kolay
¢oOziinebilirlik, antibakteriyellik gibi 6zellikleri ile son zamanlarda oldukga dikkat cekmektedir[2], [3].

Kitosan tekstilde ve diger sektorlerde mikro-nanopargacik, hidrojel, lif, slinger gibi farkli formlarda
kullanilabilmektedir. Bu formlarin arasinda tekstil sektorii igin en Onemlileri lif ve nanopargacik
formlaridir. Kitosan nanoparcaciklarin tekstil uygulamalarina bakildiginda bu nanoparcaciklarin
konvansiyonel tekstillere antibakteriyellik, renk hasliklarnin iyilestirilmesi, ylinli kumaslar i¢in
kecelesmezlik, UV koruyuculuk gibi 6zelliklerin kazandirilmas: i¢in sik¢a kullanildigr goriilmektedir
[3-5]. Kitosan nanopargaciklarin liretimi i¢in ortaya bir ¢ok yontem atilmis fakat bunlarin yalnizca bir
kismi1 kabul gormiistiir[6]. Kitosan nanoparcaciklarin tekstil yiizeyine uygulandiginda gosterdigi
etkinin miktar1 bu nanoparcaciklarin boyutlar: ile dogrudan ilgili oldugu i¢in bu nanoparcaciklarin
iretimi kadar boyutlarinin dagilimi da 6nem tagimaktadir.

Bu caligmada iilkemizde aveiligi gergeklestirilen karides atiklarinin kitosan nanoparcacigi iiretiminde
kullanimi arastirilacaktir. Uretilen kitosan nanopargaciklari tekstil yiizeylerine antimikrobiyal 6zellik
kazandirmak i¢in kullanilabilecegi gibi metal iyonlar1 ile takviye edilerek UV-koruyuculuk gibi
spesifik alanlarda da kullanilabilecektir. Uretiminin yerel atik kaynaklardan gergeklestirilecek olmasi
ve nanoparcacik iiretiminin toksik olmayan g¢apraz baglayicilar ile yapilabilmesi bu ¢alismanin
Onemini artirmaktadir.

2. MATERYAL VE METOD

Kitosan biyopolimerinin iiretimi iilkemizde de avcilig1 yapilan derin su pembe karideslerinin atik
olarak ayrilan kismindan Kii¢likgiilmez ve arkadaslarinin uyguladigi kimyasal yontem esas alinarak
gerceklestirilmistir. Elde edilen biyopolimerin deasetilasyon derecesinin %93 oldugu goriilmiistiir.

Uretilen kitosan biyopolimerinden nanopargaciklarin iiretimi igin iyonik jellesme metodu
kullanilmistir. Bu metodun esas1 kitosanin pozitif yiiklii amino gruplar ile sodyum tripolifosfat gibi
bir polianyonun negatif uclar1 arasindaki etkilesime dayanmaktadir. Bu {iretim icin ilk olarak %0,1
konsantrasyonda kitosan ¢ozeltisi %1°lik asetik asit i¢erisinde hazirlanmistir. Hazirlanan bu ¢6zeltinin
PH degeri sodyum hidroksit kullanilarak 5-6 araligmma ayarlanmistir. Daha sonra 1 mg/ml
konsantrasyonda hazirlanan sodyum tripolifosfat ¢Ozeltiye damla damla eklenmis ve
nanoparc¢aciklarin kendiliginden olustugu gozlemlenmistir.

. 1 High speed stirrer
Chitosan solution =

[ Polyanionic solution

. LI . o o—+—— Chitosan particles

Sekil 1:Iyonik jellesme yontemine ait sematik gdsterim



3. SONUCLAR

Uretilen kitosan nano ve mikro pargaciklarin taramali elektron mikroskobu altindaki gériintiileri
sekil 2’de wverilmistir. SEM sonuglar1 incelendiginde iiretilen nano ve mikro pargaciklarin
boyutlariin 250 nm ile 2 mikronmetre arasinda oldugu goriilmektedir. Verilen EDX sonucunda
ise kitosan biyopolimerini olusturan elementler ve kullanilan ¢apraz baglayicinin varlig
anlagilmaktadir.

Element Weight % Atomic % Net Int.
CK 16.26 34.59 28.44
NK 208 38 2.07
OK 25.61 40.89 49.15
NaK 772 8.58 12.08
e 3 PK 8.45 6.97 6.79
B AuM 39.87 5.17 125

Sekil 2: Kitosan nano ve mikro pargaciklarin SEM ve EDX analizi sonuglari
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ABSTRACT

Cellulose is the most common and abundant natural polymer, which can be obtained from higher
plants, bacteria and algae. It is a renewable, biodegradable and biocompatible material. Large amounts
of textile wastes are produced in textile industry and disposal of these wastes is becoming a major
problem. It is an interesting subject to make use of cellulosic materials from textile wastes to reduce
disposal problems. One of the methods to recycle waste cotton fibers is extracting microcrystalline
cellulose (MCC). MCC has been used for many years in different industries such as cosmetics,
plastics, food, pharmaceuticals, composite materials due to their unique chemical and physical
properties. Also synthesis of microcrystalline cellulose is an intermediate step for synthesis of
nanocrystalline cellulose.

In this study, microcrystalline cellulose was produced from waste-cotton fiber obtained from a
spinning mill. Microcrystalline cellulose (MCC) was synthesized by acid hydrolysis method. A
mixture of nitric and hydrochloric acids was used to hydrolyze the waste cotton fibers.

The microcrystalline cellulose was characterized with FTIR, Inverted Microscopy and Scanning
Electron Microscopy (SEM) analysis. The synthesized MCC will be used for textile and polymer
applications.

OZET

Seliiloz bitkilerden, bakteri ve alglerden elde edilebilen, yaygin ve bol olarak bulunan yenilenebilir,
biyolojik olarak pargalanabilen ve biyouyumlu dogal bir polimerdir. Tekstil sanayisinde biiyiik
miktarda tekstil atiklari agiga ¢ikmakta ve bu atiklarin bertaraf edilmesi biiyiik bir sorun haline
gelmektedir. Atik imha sorunlarim1 azaltmak ig¢in tekstil atiklarinda bulunan seliilozik materyallerin
kullanmasi ilgi ¢eken bir konudur. Atik pamuk liflerinin geri doniisiim ydntemlerinden biri
mikrokristallin seliiloz (MKS) eldesidir. MKS benzersiz kimyasal ve fiziksel 6zellikleri nedeniyle
kozmetik, plastik, gida, ilag, kompozit gibi degisik sanayilerde uzun yillardir kullanilmaktadir. Ayrica,
mikrokristallin seliiloz sentezi nanokristalin seliiloz sentezi i¢in ara basamak olarak kullanilmaktadir.

Bu c¢alismada, iplik isletmesinden elde edilen atik pamuk lifler kullanilarak asit hidroliz yontemi ile
selilloz mikrokristal (SMK) sentezlenmistir. Atik pamuk liflerinin hidrolize edilmesinde nitrik ve
hidroklorik asit karisimi kullanilmastir.

Mikrokristal seliilloz, FTIR, inverted mikroskop ve taramali elektron mikroskop (SEM) analizleri
kullanilarak karakterize edilmistir. Sentezlenen SMK, tekstil ve polimer uygulamalarinda
kullanilacaktir.



GIRIS

Polimer endiistrisi, siirekli gelisen ve yenilenen bir sektdrdiir. Polimer iirtinlerin ¢ogunlugunun petrol
ve tiirevlerine dayali kaynaklardan iiretilmesinin ¢evreye ve insan/hayvan sagligina olumsuz etkisi ve
geri doniisiimsiiz olmasi1 gibi bazi1 dezavantajlar1 bulunmaktadir. Yenilenebilir ve siirdiirebilir olmasi
gibi nedenlerle bitkisel, mikrobiyal dogal kaynaklardan elde edilen biyopolimerik malzemelerin
kullanimi giderek yayginlasmaktadir [1].

Dogada en ¢ok bulunan ve en 6nemli olan biyopolimerlerden olan seliiloz, B -(1, 4) glikozidik baglarla
baglanmis D-anhidropiranozlardan olusan dogrusal sindiyotaktik homopolimerdir. Ulagilabilirlik,
biyouyumluluk, biyodegredasyon ve siirdiirebilirlik gibi karakteristik 6zellikleri nedeniyle seliiloz
genis bir kullanim alanina sahiptir. Seliiloz, fibriller kristalin yapidadir ve degisik biyolojik
kaynaklardan elde edilmektedir [2].

Seliiloz mikrokristaller, mikro Olgekteki boyutlariyla biyopolimer malzemeler arasinda genis bir
kullanima sahiptir. Mikrokristal seliilozlar genis yiizey alani, yiiksek saglamlik, diisiikk yogunluk ve
diisiik termal genlesme 6zelliklerine sahiptir. Bu 6zellikler nedeniyle boya, kozmetik, gida, farmasdtik
gibi endiistrilerde genis bir kullanim alanin1 bulunmaktadir [3-5].

Diinyada niifus artig1 ile birlikte tiiketim artmakta ve bir¢ok iirlin ve malzeme tiirliniin ¢evresel
zararlari, Ozellikle atiklarin degerlendirilmesi ve geri doniisiim lizerine yapilan calismalar 6nem
kazanmaktadir [6]. Tirkiye’de GSYH’nin yaklasik % 10’unu olusturan ve diinyada oldugu gibi
Tiirkiye’de de en 6nemli sektorlerden biri olan tekstil endiistrisinde her tiirlii dogal ve sentetik olarak
elde edilen lifler kullanilmaktadir. Tekstil mamullerinin {iretimi sirasinda ve kullanim sonrasi ortaya
cikan tekstil atiklari, mekaniksel, termo-mekaniksel, kimyasal yontemler ya da enerji elde etme
yontemleri ile degerlendirilebilmektedir [7]. Tekstil endiistrisinde en ¢ok kullanilan dogal lifler pamuk
basta olmak iizere, jiit ve sisal gibi seliilozik lifler ile yiin ve ipek gibi hayvansal liflerdir [8]. Seliilozik
tekstil atiklart mekanik olarak kagit gibi materyallere, karboksimetil seliiloz, seliiloz ester, seliiloz
asetat gibi seliilloz tlirevlerine kimyasal olarak doniistiiriilebilmektedir [7]. Atik tekstil liflerinin
doniisiim yontemlerinden biri de mikrokristal seliiloz elde edilmesidir. Pamuk liflerinin egirme islemi
sirasinda, bazi lifler kisa lifler olusturacak sekilde kopmakta, egirme isleminde kullanilamamakta ve
yiiksek miktarda lif telef olarak ayrilmaktadir [3].

Yapilan arastirmada SMK, asit hidrolizi yontemiyle pamuk telefinden elde edilmistir. Olusan seliiloz
mikrokristallerin yapisal analizi Fourier D6niisiimli Infrared Spektrofotometresi (FTIR) ile yapilmus,
Inverted Mikroskop ve Taramali Elektron Mikroskop (SEM) goriintiileri alinarak karakterize
edilmistir.

MATERYAL VE METOD

Pamuk telefi, NaOH ile islem ardindan NaClO islem gormiistiir. islem goren pamuk telefi daha sonra
nitrik asit (%68 w/w), hidroklorik asit (%37 w/w) ve saf su (1:2:2 v/v) karigimi ile 60°C’de 1 saat
islem gormiistiir. Elde edilen SMK filtre edilerek, notralize edilmis, etanol ve aseton ile yikanmistir [5,
9].

Asit hidrolizi ile elde edilen seliiloz mikrokristaller inverted mikroskop (MOTIC AE3I1E Series
Inverted Microscope), FTIR (Thermo-Scientific IS10-ATR FTIR) ve SEM (JEOL marka JSM-7600F
model SEM, 15 kV) analizleri ile karakterize edilmistir.

SONUCLAR VE TARTISMA
FTIR Spektroskopisi

Birgok seliilozik malzeme, elde edildigi kaynaga gore farkli oranlarda olmak tizere kristal ve amorf
bolgelerden olusmaktadir. Reaktantlarin ¢ogu sadece amorf bolgelere girebilmektedir. Bu nedenle
tepkimeler, amorf bolgelerde ve kristal bolgelerin ylizeyinde gergekleserek, kristalin i¢c bolgeleri



etkilememektedir[10]. SMK eldesi i¢cin yapilan asit hidrolizi islemi sirasinda amorf bolgeler 6ncelikli
olarak hidrolize olurken, kristalin bdlgeler asit saldirisina karst daha yiliksek dayanim gostermektedir

[1].

Sentez sonrasinda olusan fonksiyonel gruplarin belirlenmesi i¢in pamuk telefi ve SMK’lerin FTIR
spektrumlar1 alinmistir. Kristal yap1 diizenlemesi, kristal bdlge bandlarindaki piklerin siddetinin
degisimi ile anlasilabilmektedir.

OH- gerilme titresimi nedeniyle olusan 3600- 3100 cm ™' arahigindaki absorbsiyon band: hidrojen
baglar1 hakkinda o6nemli bilgi vermektedir. Hidrojen baglarinin, pik karakteristigine gére SMK
spektrumunda pamuk telefine gore daha keskin ve diisiik siddette oldugu goriilmektedir. Bu durum,
molekiil i¢i ve arast hidrojen bag kirilmalari ile baglantili olabilecegi seklinde yorumlanmuistir.
Seliilozik yapinimn varligi C-H gerilme titresimini veren 2900 cm™ dalga boyundaki bant keskinliginin
artmasi ve siddetinin azalmasi ile de dogrulanabilmektedir. Absorbe olan suyun H-O-H biikiilmesi
1640 cm “"deki bandin varligi ile goriilmiistir. SMK’lerin FTIR spektrumundaki 1430 cm™
absorbsiyon piki, simetrik CH, biikiilme titresiminin siddetinin azaldig1 gériilmektedir. Yani “kristallik
band1” olarak bilinen bu bandin ayni zamanda O&rnegin kristallik derecesinin azaldigini da
gostermektedir [5, 9, 10]. Temel karakteristik pikler 898 cm™ absorbsiyon bandlarinda gozlenmistir.
Bu dalga boyunda goézlenen pik B-(1 — 4) glikozidik baglardaki C-O-C gerilmesine karsilik gelir ve
amorf absorbsiyon bandidir.

115.02.2017 pamuk telef2
120 -

104
100+
90+

80

% Transmittance
506,03

704

601

50

1159,78
1053,19
1030,28

404

55717 54072

301
1 . . . . 1 . . . S . . . . 1l . . . 1 . . . 1 . . .
4000 3500 3000 2500 2000 1500 1000
Wavenumbers (cm-1)

o
=)
S

97 Seliiloz
i mikrokristal

% Transmittance
2901,79
523,01

560,65

@»
0,
o
®
o

1336,32

454
404

i - . - - v - - . - T . . . . T - - . - T . - - . T . . . . . - - .
4000 3500 3000 2500 2000 1500 1000 500
Wavenumbers (cm-1)

442 14



Sekil 1. Pamuk ve mikrokristal seliilozun FTIR spektrumu.

Optik Mikroskop Goriintiileri

Elde edilen SMK’lerin yapisinin daha iyi aydinlatilmasi amaciyla inverted mikroskop (Sekil 2)
gorlintiileri ¢ekilmistir. Mikroskop goriintiileri incelendiginde, fibriller yapida cubuk seklinde
kristaller gézlenmistir.

() | (b)

Sekil 2. Mikrokristal seliilozun inverted mikroskop goriintiileri a) 40x, b) 60x
Taramal Elektron Mikrograflar (SEM)

Sekil 3°de asit hidrolizi ile hazirlanan SMK’lerin SEM mikrograflar1 goriilmektedir. Migrograflardan,
mikrokristal yapilarin morfolojisinin genelde cubuk seklinde oldugu goriilmektedir. Hammadde
kaynag1 ve hidroliz yontemine gore morfolojik farklilanmalar olabilecegi dikkate alindiginda, SMK
yapilarin elde edildigi goriilmektedir [11, 12].
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