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Effects of modified iron oxide nanoparticles on the thermal and dynamic
mechanical properties of cellulose poly (vinyl alcohol) blend films

Abstract

This study was designed to investigate the effect of modi
iron oxide naoparticles (MINP) and cellulose nanocryst
(NCC) on magnetic, thermal and dynammechanical
properties of poly(vinyl alcohol) based nanocomposits
Fe;0, nanoparticles were synthesized using a chemical
precipitation route. Nanocomposite films werevdloped by
solvent casting method and their properties wd
characterized by vibrating sample magnetometer (VS|
differential scanning calorimetry (DSC) and dynam
mechanical analysis (DMA). DSC results found that wi
incorporation of nanoparticles, ah glass transition
temperature increased slightly to higher temperatun
however, the degree of crystallinity and the values of
melting temperature were found to be decreased. Dyna
mechanical analysis revealed that, at the eleva
temperatures, iprovement of mechanical properties w4
even more noticeable due to the presence of nanoparti
Addition of nanoparticles resulted in increased thern
stability of PVA due to the reduction in mobility of matri
molecules by strong hydrogen bonds betweamocomposite
components. Results indicated that, MINP and NCC h{
synergistic effect on improving poly(vinyl alcohol)
properties. The VSM findings showed that the saturat
magnetization ofiron oxide nanoparticles reduced afte
modification. This canbe attributed to formation of
hydroxyapatite on nanoparticles surfacéhe saturation
magnetization () of PVA- MINP films was higher than
PVA-MINP- NCC film. This result probably is related to th
higher amount ofmagnetic nanoparticles iPVA-MINP
films.

Keyword: cellulose nanocrystals,
analysis, iron oxide nanoparticles,
vibrating sample magnetometer.

dynamic mechanid
magnetic properti

M. Roohani®*
M. Shabainan?
B. Kord?®

! Assistant pofessor, Department of
Paper and Packaging, Faculty of
Chemigry and Petrochemical
Engineering, Standard Research
Institute (SRI), Karaj, Iran.

2 Assistant pofessor, Department of
Paper and Packaging, Faculty of
Chemistry and Petrochemical
Engineering, Standard Research
Institute (SRI), Karaj, Iran.

3 Assistantprofessor, Department of
Paper and Packaging, Faculty of
Chemistry and Petrochemical
Engineering, Standard Research
Institute (SRI), Karaj, Iran.

Corresponding author:
mroohani@standard.ac.ir

Received201503.09
Accepted201506.10


mailto:mroohani@standard.ac.ir




