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ﺗﻬﯿﻪ ﻧﺎﻧﻮ ﮐﺎﻣﭙﯿﻮﺯﯾﺖ ﻫﺎﯼ ﺭﺯﯾﻦ ﺍﭘﻮ ﮐﺴﯽ ﺑﺎ ﺍﺳﺘﻔﺎﺩﻩ ﺍﺯ ﻧﺎﻧﻮ ﺫﺭﺍ ﺕ CuFe۲۰۴
ﻣﻐﻨﺎﻃﯿﺴﯽ ﺑﺎ ﭘﻮﺷﺶ ﺳﯿﻠﺴﯿﮑﺎﮊﻝ ﻭ ﮔﺮﻭﻫﯽ ﻭ ﺑﺮﺭﺳﯽ ﺳﯿﻨﺘﯿﮏ ﭘﺨﺖ ﺧﻮﺍﺹ ﻓﯿﺰﯾﮑﯽ
ﻭ ﺷﯿﻤﯿﺎﯾﯽ ﺁﻧﻬﺎ
ﺭﺯﯾﻦ ﻫﺎﯼ ﺍﭘﻮﮐﺴﯽ ﺑﻪ ﻋﻠﺖ ﻭﯾﮋﮔﯽ ﻫﺎﯼ ﻣﮑﺎﻧﯿﮑﯽ ،ﺍﻟﮑﺘﺮﯾﮑﯽ ﻭ ﺣﺮﺍﺭﺗﯽ ﻣﻨﺤﺼﺮ ﺑﻪ ﻓﺮﺩ ﺁﻧﻬﺎ ﺑﻪ ﻋﻨﻮﺍﻥ ﯾﮏ
ﭘﻼﺳﺘﯿﮏ ﻣﻬﻨﺪﺳﯽ ﺑﻪ ﺷﺪﺕ ﻣﻮﺭﺩ ﺍﺳﺘﻔﺎﺩﻩ ﻗﺮﺍﺭ ﮔﺮﻓﺘﻪ ﺍﻧﺪ .ﺍﻧﻮﺍﻉ ﻣﺨﺘﻠﻔﯽ ﺍﺯ ﻋﻮﺍﻣﻞ ﭘﺨﺖ ﻭﺟﻮﺩ ﺩﺍﺭﺩ ﮐﻪ ﺑﻪ
ﺧﺼﻮﺻﯿﺎﺕ ﺭﺯﯾﻦ ﺩﺭ ﺳﯿﺴﺘﻢ ﻫﺎﯼ ﭘﺨﺖ ﺑﺴﺘﮕﯽ ﺩﺍﺭﺩ .ﻫﺮ ﮐﺪﺍﻡ ﺍﺯ ﺍﻧﻮﺍﻉ ﺳﯿﺴﺘﻢ ﻫﺎﯼ ﭘﺨﺖ ﻣﻮﺟﺐ ﻣﯽ ﺷﻮﺩ
ﮐﻪ ﺭﺯﯾﻦ ﻫﺎﯼ ﺍﭘﻮﮐﺴﯽ ﺑﺎ ﯾﮑﺪﯾﮕﺮ ﺗﺸﮑﯿﻞ ﺷﺒﮑﻪ ﯼ ﮐﺮﺍﺳﻠﯿﻨﮏ ﺩﻫﻨﺪ .ﻣﻌﻤﻮﻻ ﺩﺭ ﺗﻬﯿﻪ ﯼ ﻧﺎﻧﻮ ﮐﺎﻣﭙﻮﺯﯾﺘﻬﺎﯼ
ﺭﺯﯾﻦ ﺍﭘﻮﮐﺴﯽ ﺑﺎ ﺍﺳﺘﻔﺎﺩﻩ ﺍﺯ ﻧﺎﻧﻮﺫﺭﺍﺕ  CuFe2O4ﻣﻐﻨﺎﻃﯿﺴﯽ ﺩﻭ ﻣﺴﺌﻠﻪ ﯼ ﺍﺳﺎﺳﯽ ﻭﺟﻮﺩ ﺩﺍﺭﺩ :ﺍﻭﻝ ﺍﯾﻨﮑﻪ
ﭘﺮﺍﮐﻨﺪﻩ ﻧﻤﻮﺩﻥ ﻧﺎﻧﻮ ﺫﺭﺍﺕ  CuFe2O4ﻫﺎ ﺩﺭ ﻣﺎﺗﺮﯾﮑﺲ ﺍﭘﻮﮐﺴﯽ ﻣﺸﮑﻞ ﺍﺳﺖ ،ﺯﯾﺮﺍ  CuFe2O4ﺑﻪ ﻃﻮﺭ ﺧﻮﺩ
ﺑﻪ ﺧﻮﺩﯼ ﺗﺠﻤﻊ ﯾﺎﻓﺘﻪ ﻭ ﭘﺮﺍﮐﻨﺪﻩ ﻧﻤﯽ ﺷﻮﺩ ،ﻭ ﺩﻭﻡ ﺍﯾﻨﮑﻪ ﭼﺴﺒﻨﺪﮔﯽ ﺑﺴﯿﺎﺭ ﺿﻌﯿﻒ ﺑﯿﻦ  CuFe2O4ﻭ
ﻣﺎﺗﺮﯾﮑﺲ ﺭﺯﯾﻦ ﺍﭘﻮﮐﺴﯽ ،ﺍﺛﺮ ﺗﻘﻮﯾﺖ ﮐﻨﻨﺪﮔﯽ  CuFe2O4ﺭﺍ ﺑﻪ ﺷﺪﺕ ﺗﺤﺖ ﺗﺎﺛﯿﺮ ﻗﺮﺍﺭ ﻣﯽ ﺩﻫﺪ .ﺑﺎ ﻋﺎﻣﻞ ﺩﺍﺭ
ﮐﺮﺩﻥ  CuFe2O4ﻫﺎ ﺑﻪ ﻭﺳﯿﻠﻪ ﯼ ﺯﻧﺠﯿﺮﻩ ﻫﺎﯼ ﺟﺎﻧﺒﯽ ﮐﻪ ﺗﻮﺍﻧﺎﯾﯽ ﺍﯾﺠﺎﺩ ﭘﯿﻮﻧﺪﻫﺎﯼ ﮐﻮﺍﻻﻧﺴﯽ ﺑﺎ ﻣﺎﺗﺮﯾﮑﺲ
ﭘﻠﯿﻤﺮ ﺭﺍ ﺩﺍﺭﻧﺪ ﻣﯽ ﺗﻮﺍﻥ ﺍﯾﻦ ﺩﻭ ﻣﺸﮑﻞ ﺍﺳﺎﺳﯽ ﺭﺍ ﺩﺭ ﺗﻬﯿﻪ ﯼ ﻧﺎﻧﻮ ﮐﺎﻣﭙﻮﺯﯾﺖ ﻫﺎﯼ ﺭﺯﯾﻦ ﺍﭘﻮﮐﺴﯽ CuFe2O4
ﺑﺮ ﻃﺮﻑ ﻧﻤﻮﺩ.ﺩﺭ ﺍﯾﻦ ﭘﺮﻭﮊﻩ ﺍﺑﺘﺪﺍ  CuFe2O4ﺗﻮﺳﻂ ﮔﺮﻭﻩ ﻫﺎﯼ ﻋﺎﻣﻠﯽ ﺍﭘﻮﮐﺴﯽ ﺑﺎ ﺍﺳﺘﻔﺎﺩﻩ ﺍﺯ ﺭﻭﺵ ﻫﺎﯼ
ﺷﯿﻤﯿﺎﯾﯽ ﺩﺭ ﭼﻬﺎﺭ ﻣﺮﺣﻠﻪ ﻋﺎﻣﻞ ﺩﺍﺭ ﺷﺪ.ﺩﺭ ﻫﺮﻣﺮﺣﻠﻪ ﺗﺮﮐﯿﺐ ﺳﻨﺘﺰ ﺷﺪﻩ ﺑﺎ ﺍﺳﺘﻔﺎﺩﻩ ﺍﺯ ﺗﮑﻨﯿﮏ  FT-IRﻣﻮﺭﺩ
ﺷﻨﺎﺳﺎﯾﯽ ﻗﺮﺍﺭ ﮔﺮﻓﺖ .ﻧﻤﻮﻧﻪ ﻫﺎﯼ ﺍﭘﻮﮐﺴﯽ ﻧﺎﻧﻮﮐﺎﻣﭙﻮﺯﯾﺖ ﺑﺎ ﻣﺨﻠﻮﻁ ﮐﺮﺩﻥ ﺭﺯﯾﻦ ﺍﭘﻮﮐﺴﯽ ﺑﺮ ﭘﺎﯾﻪ ﯼ ﺑﯿﺲ ﻓﻨﻞ
 A ( 1، 15،10،5ﻭ  20ﺩﺭﺻﺪ( ﺗﻬﯿﻪ ﺷﺪﻧﺪ . .ﺍﺯ ﺗﮑﻨﯿﮏ ﺍﻭﻟﺘﺮﺍﺳﻮﻧﯿﮏ ﺑﺮﺍﯼ ﭘﺮﺍﮐﻨﺪﻩ ﻧﻤﻮﺩﻥ ﻧﺎﻧﻮ ﺫﺭﺍﺕ ﻭ ﺗﻬﯿﻪ
ﯼ ﻣﺨﻠﻮﻁ ﻫﻤﻮﮊﻥ ﮐﺎﻣﻼ ﯾﮑﻨﻮﺍﺧﺖ ﺍﺳﺘﻔﺎﺩﻩ ﺷﺪ .ﻣﻘﺪﺍﺭ ﺍﭘﺘﯿﻤﻢ ﻧﺎﻧﻮ ﺫﺭﺍﺕ )  5ﺩﺭﺻﺪ( ﺑﺎ ﺍﺳﺘﻔﺎﺩﻩ ﺍﺯ ﮔﺮﻣﺎﯼ
ﺣﺎﺻﻞ ﺍﺯ ﻭﺍﮐﻨﺶ ﭘﺨﺖ  ،ﺍﺯ ﺭﻭﯼ ﺗﺮﻣﻮﮔﺮﺍﻡ ﻫﺎﯼ  DSCﺗﻌﯿﯿﻦ ﺷﺪ .ﺳﯿﻨﯿﺘﯿﮏ ﻭﺍﮐﻨﺶ ﭘﺨﺖ ﺑﺮﺍﯼ ﺳﯿﺴﺘﻢ ﻫﺎﯼ
ﺍﭘﻮﮐﺴﯽ ﻧﺎﻧﻮﮐﺎﻣﭙﻮﺯﯾﺖ ﺩﺭ ﺣﻀﻮﺭ 4ﻭ  -4ﺩﯼ ﺁﻣﯿﻦ ﺩﯼ ﻓﻨﯿﻞ ﺳﻮﻟﻔﻮﻥ ) (DDSﺑﻪ ﻋﻨﻮﺍﻥ ﻋﺎﻣﻞ ﭘﺨﺖ  ،ﺑﺎ
ﺍﺳﺘﻔﺎﺩﻩ ﺍﺯ ﺗﮑﻨﯿﮏ ﺩﯾﻨﺎﻣﯿﮏ  DSCﻣﻮﺭﺩ ﻣﻄﺎﻟﻌﻪ ﻗﺮﺍﺭ ﮔﺮﻓﺖ ﻭ ﭘﺎﺭﺍﻣﺘﺮﻫﺎﯼ ﺳﯿﻨﯿﺘﯿﮑﯽ ﻣﺨﺘﻠﻒ ﺍﺯ ﺟﻤﻠﻪ ﺍﻧﺮﮊﯼ
ﺍﮐﺘﯿﻮﺍﺳﯿﻮﻥ ،ﺑﺎ ﺍﺳﺘﻔﺎﺩﻩ ﺍﺯ ﺗﺮﻣﻮﮔﺮﺍﻣﻬﺎﯼ  DSCﺣﺎﺻﻞ ﻭ ﻫﻢ ﭼﻨﯿﻦ ﺑﺎ ﺍﺳﺘﻔﺎﺩﻩ ﺍﺯ ﻣﺪﻝ ﻫﺎﯼ ﺳﯿﻨﯿﺘﯿﮑﯽ ﻣﻮﺟﻮﺩ
 ،ﻣﺤﺎﺳﺒﻪ ﺷﺪﻧﺪ ﻭ ﺩﺭ ﻧﻬﺎﯾﺖ ﺳﺎﺧﺘﺎﺭ ﻧﺎﻧﻮ ﮐﺎﻣﭙﻮﺯﯾﺖ ﻭ ﻫﻢ ﭼﻨﯿﻦ ﻧﺤﻮﻩ ﯼ ﺗﻮﺯﯾﻊ ﻧﺎﻧﻮﺫﺭﺍﺕ ﺩﺭ ﻣﺎﺗﺮﯾﮑﺲ ﭘﻠﯿﻤﺮ،
ﺑﺎ ﺍﺳﺘﻔﺎﺩﻩ ﺍﺯ ﺗﮑﻨﯿﮏ  SEMﻣﻮﺭﺩ ﺑﺮﺭﺳﯽ ﻗﺮﺍﺭ ﮔﺮﻓﺖ.
ﮐﻠﯿﺪﻭﺍﮊﻩﻫﺎ ، CuFe2O4 :ﺭﺯﯾﻦ ﺍﭘﻮﮐﺴﯽ  ،ﻧﺎﻧﻮﮐﺎﻣﭙﻮﺯﯾﺖ ،ﺳﯿﻨﯿﺘﯿﮏ ﭘﺨﺖ
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Nano Kampyvzyt resin produced Apo CuFe204
someone uses magnetic nanoparticles coated with
cooking Sylsykazhl group and kinetics of physical and
chemical properties of
Epoxy resins have been used very extendedly as an engineering plastic due to Their unique
mechanical, electrical and thermal properties. There are different types of curing agents
where the properties of cured resin deponed on the curing systems. Which ever types of
curing systems used they all cause the molecules of epoxy resin to crosslink together.
In preparing epoxy resin/ CuFe2O4 nanocomposites, usually two fundamental issues are:
first spread The CuFe2O4 in the epoxy matrix is difficult, because the CuFe2O4 are
spontaneous aggregation and are not distribution, and second, the very weak adhesion
between the CuFe2O4 ad the epoxy matrix, can be influenced the effect of strengthening of
CuFe2O4 . Surface functionalization of CuFe2O4 with side chains that are capable of
covalent bonding with the polymer matrix can be resolved two basic problems in the
preparation of nanocomposite of epoxy resin/ CuFe2O4 .In first stage of this project, the
CuFe2O4 were epoxy- functionalized ( E- CuFe2O4 ) with chemical method . at each
stage the synthesized compound was characterized using FT-IR technique. Epoxy
nanocomposites sample were prepared by mixed pf epoxy resin based on bis phenol A with
different percentages of E- CuFe2O4 (1 , 5, 10, 15, 20 % ) .
Ultrasonic techniques was used to disperse the nanoparticles and produce a completeiy
homogeny uniform mixture. The optimum ratio of the reacting components ( 5%) was
investigated by total enthalpy of the curing reaction from differential scanning calorimetery
(DSC) thermograms. The kinetics of the curing reaction for epoxy nanocomposite system
with 4,4'- diamin diphenyl solphone (DDS) as a curing agent was studied by means of a
DSC non- isothermal techniques. The Kinetic parameters such as activation energy, preexponential factor, rate constant and reaction orders and also thermodynamic parameters of
curing reaction were obtained fom DSC thermogram data and with use different kinetics
model. The thermal and chemical resistance of cured resin was also investigated. It was
found that sample. Which cured with DDS, hed better resistance to thermal oxidation than
DDS+ E+CuFe2O4 . Both thermoset polymers absorbed approximately equal amounts of
distilled water. The resistance of cuved samples with DDS in acetone was better than
samples cured with DDS. The chemical resistanceof the samples in 30% H2SO4 and 50%
NaOH were approximately identical. The structure of the nanocomposites and dispersion of
the E- CuFe2O4 in the nanocomposites were observed using SEM
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