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PVA-based nanocomposite mats were manufactured by electrospinning of photochromic slurry loaded 
polymer solutions. The effects of polymer molecular weight on electrospinnability, photochromic efficiency, 
mat thickness, pore size and nanofiber diameter were experimentally investigated and it was concluded that 
PVA 14-88 polymer was the most suitable polymer among studied samples by means of previously 
mentioned parameters.   
 

 
 

Figure A. Fabrication of PVA nanocomposite mats with yellow photochromic agent 
 
Purpose: This study was performed for examining the effect of polymer molecular weight on fabrication of 
electrospun mats with photochromic efficiency. 
 
Theory and Methods: Three types of PVA polymers having different molecular weights but identical 
hydrolysis degree were dissolved in distilled water and 12 wt% polymer solutions were obtained by stirring 
mixture via a hot plate magnetic stirrer. PVA polymer solutions was cooled down to room temperature and 
then loaded with 4 wt% photochromic slurry. Homogeneous PCS loaded polymer solutions were electrospun 
with identical process parameters and ambient conditions (Figure A). Densities of PCS-loaded polymer 
solutions were measured and UV-Vis spectrophotometric analysis was performed for each polymer solution. 
Nanocomposite mats electrospun from these solutions were characterized by FTIR, FESEM and UV-Vis 
spectrophotometer analysis in order to observe morphological, structural and photochromic properties. The 
thickness of these nanocomposite mats was also measured.  
 
Results: Increasing molecular weight of polymer in polymer solution lead to increase on average fiber 
diameter and mat thickness but fabrication of large pore-sized mat with high pore size variation. Even with 
the finest nanofiber producibility, surface imperfections were observed in nanocomposite mats electrospun 
from PVA 5-88 which had the lowest molecular weight among the studied PVA polymers. Absorbance range 
of photochromic slurry loaded polymer solutions was found as wider than those of electrospun mats but 
further from photochromic agent activation range.   
 
Conclusion: PVA 14-88 polymer having moderate molecular weight exhibited optimum characteristic 
properties due to its appropriate polymer solution density, possibility to make a consistent relationship 
between pore size and nanofiber diameter, producibility of nano-scale electrospun fibers and outstanding 
photochromic efficiency. Electrospinning process contributed to reach the absorbance range on which 
photochromic agent was activated due to its ability of triggering nanofiber entanglement on nanocomposite 
mats. 
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Fotokromik madde katkılı PVA nanokompozit yüzey üretimi ve karakterizasyonu: 
Elektrospinning işlemi için uygun polimer molekül ağırlığının tespiti 
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Ö  N  E  Ç  I  K  A  N  L  A  R  
 Fotokromik mikrokapsül içeren dispersiyon katkılı PVA nanokompozit yüzey üretimi 
 Polimer molekül ağırlığının morfolojik ve fotokromik özellikler üzerindeki etkisi  
 14/88 PVA polimeri ile optimum düzeyde morfolojik ve fotokromik özelliklerin sergilenmesi  
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 Fotokromik malzemeler, baskı işlemi ya da emdirme yöntemiyle tekstil esaslı yüzeylere uygulansalar da afinitelerinin
düşük olmasından dolayı kullanımları sınırlı kalmıştır. Bu çalışmada eş değer hidroliz derecesine ancak farklı molekül
ağırlığına sahip polivinil alkol (PVA) polimerleri kullanılarak, %12(%wt)’lik polimer çözeltileri hazırlanmış ve %4 (%wt)
fotokromik madde ilavesi sonrasında elektrospinning işlemi gerçekleştirilmiştir. Hazırlanan çözeltilerin yoğunlukları
ölçülmüş ve UV-Vis spektrofotometrik analizleri gerçekleştirilmiştir. Bu çözeltilerden üretilen elektrospun nanokompozit
yüzeylerin yapısal, morfolojik ve UV-Vis karakterizasyonları FTIR, FESEM ve UV-Vis spektrofotometre analizlerinden 
faydalanılarak incelenmiş ve yüzeylerin kalınlıkları ölçülmüştür. Polimer molekül ağırlığı arttıkça ortalama nanolif
çapının ve nanokompozit yüzey kalınlığının arttığı, gözenek boyut varyasyonu yüksek ve daha geniş gözenekli
elektrospun yüzeylerin üretildiği tespit edilmiştir. Düşük polimer molekül ağırlığına sahip PVA 5-88 numunesinde, düşük 
viskozite değerinden dolayı yüzey düzgünsüzlüğünün bozulduğu ve en ince nanolif üretimin elde edildiği gözlenmiştir.
Çalışılan numuneler arasında ortalama molekül ağırlığa sahip olan PVA 14-88 numunesinin ise çözelti yoğunluğu, üretilen 
ortalama nanolif çapı değeri, lif çapı/gözenek boyutu ilişkisi ve fotokromik etkinlik açısından elektrospinning işlemi için
en uygun molekül ağırlığına sahip PVA polimer tipi olduğu görülmüştür. Hazırlanan çözeltilerin ve üretilen elektrospun
yüzeylerin UV-Vis spektrumları incelendiğinde ise, elektrospinning yönteminin özellikle PVA 17-88 numunesi olmak 
üzere numunelerin absorbans değerinin farklılaşmasında etkili olduğu tespit edilmiştir.  
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 Though the application of photochromic agents onto textile-based surfaces with the help of printing process or padding 
technique, their usability have been limited due to their low substantivity. In this study, 12 wt% polymer solutions were
prepared with use of three different polyvinyl alcohol (PVA) pellets having identical hydrolysis degree but different 
molecular weights. Electrospinning was performed after addition of 4 wt% photochromic slurry (PCS) into these polymer
solutions. Densities of photochromic slurry-loaded polymer solutions were measured and UV-Vis spectrophotometric 
analysis was performed for each polymer solution. Nanocomposite mats electrospun from these photochromic slurry-
loaded polymer solutions were characterized by FTIR, FESEM and UV-Vis spectrophotometry analysis in order to
observe morphological, structural and photochromic properties. Thickness of these nanocomposite mats were also
measured. Increase in polymer molecular weight lead to increase on average fiber diameter and mat thickness but
fabrication of large pore-sized mat with high pore size variation. Even the finest nanofiber handling, surface imperfections 
were observed in nanocomposite mats electrospun from PVA 5-88 having the lowest molecular weight among the studied
PVA polymers. PVA 14-88 polymer having moderate molecular weight exhibited optimum characteristic properties due 
to its appropriate polymer solution density, producibility of nano-scale electrospun fibers, possibility to make a consistent
relationship among pore size, nanofiber diameter and photochromic efficiency. When UV-Vis spectrums of PCS loaded-
polymer solutions and electrospun mats were compared, electrospinning technique caused to a differentiation in
absorbence value, especially in PVA 17-88. 
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