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11. Tom tat cac két qua méi cua luan an:

(1). Da ché tao duoc cac vat liéu lai hiru co - vo co cau tric nano: POSS-PF, MEH-
PPV+TiO, (cdu tric nand dang hat va dang que), PVK+nc-MoO;, MEH-
PPV+CNTs. Nghién ciru ciu trac, hinh thai hoc va cac tinh chat phét quang,
quang dién va dién héa ciia cac chuyén tiép di chat trong vt liéu lai. Khao sat

cac yéu tb thuc nghiém anh huong 1én tinh chat vat lidu.

(2). Pi ché tao dugc didt dién huynh quang trén co so vat liéu lai POSS-PF va khao
sat cac dic trung cua linh kién. Cac nghién ctru cdu tric va tinh chit quang phd
chi ra réng cac chudi polymer duoc sép xép trat tu hon khi duoc két hop véi
POSS. Do d6 kha nang tiém hat tai dién tr di€n cuc s& dugc cai thién vi tiép xuc
t6t hon gitra giao dién dién cuc/vat li€u lai va kha nang truyén hat tai trong vat
lidu lai POSS-PF ciing tot hon do d6 1am ting hi¢u suat phat quang ciia linh kién
lai (0,36 cd/A) 1én so véi linh kién polyme PF thuan (0,26 cd/A).

(3). Pi ché tao dugc pin mit trdi trén co sé vat liéu lai MEH-PPV+nc-TiO,. Khi
duoc chiéu sang linh kién stt dung mang TiO, soi1 nano cho mat do dong ngrfm
mach 16n hon nhiéu (0.5 uA/cmz) so voi linh kién sir dung mang TiO; hat nano
(0.15 pA/cm?) (hon 3 14n). Tir két qua do dic trung I-V cho thdy mang TiO, s¢i
nano rat phu hop véi vai tro chat donor va vi vay hi¢u suat cua linh kién duogc

cai thién dang ke.



(4). Vat liéu dién cuc duong spinel LiNigsMn; 50, dd dugc ché tao bang cac phuong
phap tong hop khac nhau (tong hop pha rin, tong hop dét chdy, tong hop hoa
udt, tong hop sol-gel). Ngoai ra, cac tinh chat dién hoa va cau trac cua vat liéu
con phu thude rit manh vao cac nguyén liéu tong hop ban dau (cac loai mubi
acetate, nitrate va oxit), ti I¢ thanh phﬁn Li*, nhiét d6 0. Vat liéu to hop lai hitu
co - vO co lam dién cyc duong cho pin ion liti da dugc ché tao véi thanh ph?m
LiNigsMn; s0O,/carbon/PVdF.

(5). ba khao sat cac tinh chat dién héa cia cac mau pin Li/EC:DMC 1:1, LiPFs
1M/LiNigsMn; sO,. Trong sé cac mau ché tao theo cac phwong phép téng hop
khac nhau, mau ché tao bang phuong phép tong hop hoa wdt WeC-800 thé hién
cac tinh chit dién hoa tdt nhét dat dung luong riéng hon 100 mAhg™ trén 400
vong phong - nap & toc do dong cao 1C = 146 mAg™.

12. Kha niang tmg dung trong thyc tién: Cac két qua cia luan an c6 tinh dinh huéng tng
dung trong viéc ché tao cac loai linh kién mé&i nhu didt phat quang hiru co, pin mit
troi hitu co va pin ion liti.

13. Nhitng hudng nghién ctu tiép theo: Luan an da gbp phan mé ra hudng nghién ciru
md&i mé trong linh vuc khoa hoc va cong nghé vat liéu va linh kién lai hiru co - v0 co
ciu triic nand. Nghién ctru sinh s& cung véi nhom nghién ctru tiép tuc thiic day céac
nghién cuu tiép theo trong linh vuc nay nham thiét ké, ché tao ra cac loai linh kién

m&i nhu diot phat quang lai, pin mat troi lai, pin ion Liti.
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11. Summary of the new findings of the thesis:

(1). Synthesized the nanostructured hybrid organic - inorganic materials: POSS-PF,
MEH-PPV +nc-TiO, (nano-particles and nano-rods), PVK+nc-MoO3;, MEH-
PPV+CNTs. Studied the structure, morphology and Iluminescent and
photoelectrochemical properties of the heterojunction of hybrid nano-materials.
Researched experimental factors that affect the material properties.

(2). Designed and produced organic light emitting diode (OLED) based on POSS-
PF hybrid materials and investigated the characteristics of the device. The
structural studies and optical characteristics indicate that the polymer chains
become more ordered with POSS units incorporated to the PF matrix. The
improvement in performance was assigned to better motion of charge carriers,
which would be due to a better electrode/composite interface. On the other
hand, the carrier transport in POSS—polymer is believed to be linked to the
quality of the composite film because there would be less pinhole formation, as
compared to pristine polymer film. Therefore, the maximum yield of the
devices using the PF-POSS hybrid material (0.36 cd/A) is better than that of
the pristine polymer based diodes (0.26 cd/A).

(3). Produced hybrid solar cells based on MEH-PPV+nc-TiO, hybrid materials.
When illuminated a device using nano-rods TiO, have had much larger short-
circuit current density (0.5 pA/cm?) than a device using nanoparticles TiO,



(0.15 pA/cm?) (more than 3 times). The measured results of |-V characteristics
show that nano-rods TiO, are suitable for the role of acceptor materials in
hybrid solar cells and thus the performance of the these devices are
significantly improved.

(4). Spinel LiNigsMn, 50, cathode material in lithium ion batteries was synthesized
using different synthetic routes (solid state synthesis, combustion synthesis,
wet chemical synthesis, sol-gel synthesis). The structural and electrochemical
properties of the materials depend very strongly on the initial synthetic
materials (acetate salts, nitrate salts and oxides), the rate of Li composition,
annealing temperature. Hybrid organic - inorganic composite materials with a
LiNipsMn,504/carbon/PVdF structure as positive electrodes for lithium ion
batteries have been manufactured.

(5). Investigated the electrochemical properties of the cells with a structure
LI/EC:DMC 1.1, LiPFs 1M/LiNigsMn;50,. Among the samples, a sample
prepared by wet chemistry method (WeC-800) shows the best electrochemical
properties that reached specific capacity more than 100 mAhg™, 400 cycles at
high current rate of 1C.

12. Practical applicability: The results of the thesis can be used for further applications in
organic light emitting diodes (OLED), organic solar cells (OSC) and lithium ion
batteries (LIB).

13. Further research directions: From the results of the thesis, one can suggest a new
research field on hybrid (organic/inorganic) nanostructured materials and devices.
Further technological researches can be developed for applications of the hybrid
organic / inorganic nanostructured materials in opto-electronic devices like OLED,
OSC and LIB.
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