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งานวิจัยน้ีได้ลังเคราะห์อนุภาคเงินที่มีขนาดในระดับนาโนจากสารละลายชิลเวอร์ไนเตรตท่ีมีพอลิอิเล็ก 
โทรไลต์ คือ พอลิเมทาครลิคแอชิด ด้วยปฏิกิริยาโฟโตรีดักชันภายใต้แสงอาทิตย์นำสารละลายมาวิเคราะห์ด้วย 
กล้องจุลทรรศน์อิเล็กตรอนชนิดส่องผ่านและยูวีวิสชิเบิลสเปกโทรโฟโตมิเตอร์ เพ่ือยืนยันการเกิดอนุภาคเงินใน 
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ADVISOR : ASSOC. PROF. PRANUT POTIYARAJ, Ph.D., THESIS COADVISOR : 
MR. STEPHAN T. DUBAS, 107 pp. ISBN 974-14-2309-8.

In this research, silver nanoparticles capped with polyelectrolyte were prepared by 
photo-reduction of silver nitrate in dilute solution of poly (methacrylic acid) (PMA) 
under รนท light. The formation of the nanoparticles was confirmed using a transmission 
electron microscope and UV-Vis spectrophotometer. The silver nanoparticles capped 
with PMA were immobilized on silk and nylon fibers by using the layer-by-layer 
technique, that is the sequential dipping of fibers in dilute solutions of 
poly(diallyldimethylammonium chloride) (PDAD) and polyelectrolyte capped silver. A 
reflectance spectrophotometer was used to analyze the growth of the multilayer thin 
films. The results indicate that the silver nanoparticles were successfully immobilized on 
silk and nylon fibers. It was also found that the coated fibers showed effective 
antimicrobial activity when tested against staphylococcus aureus. The deposition led to 
the appearance of a red color on the fiber when exposed to light due to the formation of 
silver chloride. The antimicrobial properties of PMA capped silver deposited on fiber 
were consequently due to the effects of silver nanoparticle and silver ions in the form of 
silver crystalline (AgCl). In order to confirm the antimicrobial activity of silver 
nanoparticles, silver nanoparticles capped with CoPSS and alginate were prepared as the 
yields of silver nanoparticles prepared from these two polyelectrolytes were found to be 
much higher than that of PMA. A high yield solution can be used to decrease the effect 
of the excess silver ion. PDAD/CoPSS capped silver and PDAD/alginate capped silver 
were then coated onto silk fiber. The obtained fibers showed yellow color which did not 
change under light. Antimicrobial capability of these fibers was also found to be 
effective.
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