TOM TAT

Nghién ctru ndy tip trung vao viéc bién tinh bé mit ctia 6ng nano cacbon da thanh
(MWCNTSs) bang phuong phap ghép cong héa tri voi cac nhém chirc nang va polymer,
tor do cai thién dang ké cac dic tinh vat liéu so véi MWCNTSs nguyén ban. Trudc tién,
MWCNTs duogc xtr Iy oxy hoa bang dung dich H2SO4/KMnO4 nhiam gin cac nhém
carboxyl (-COOH) 1én bé mit vat lidu. Qua trinh oxy hoa nay khong nhiing gitp tang
mat d0 cac nhom chic nang hoat dong trén bé mat ma con lam tang dién tich tiép xuc
bé mit, tao diéu kién thuan lgi cho céc phan Uung tiép theo vé&i cc tic nhan bién tinh
khac. T iép theo, nhém amin (-NH2) dugc gin 1én bé mit MWCNTSs thong qua phan
ung voi ethylenediamine (EDA), gitp tdng kha nang tuong tac hda hoc va tao céc vi tri
phan tmg méi phuc vu cho viéc lién két sau nay véi polymer. Sy két hop nhém amin
trén bé mat MWCNTSs gop phan cai thién kha nang lién két vat liéu trong cac hé phirc
hop, déng tho1 anh hudng tich cuc dén su phan tan cling nhu tinh on dinh cua vat liéu
trong moi trudng tmg dung. Cudi cing, polyvinylpyrrolidone (PVP) dugc ghép cong
hoéa tri 1én bé mat MWCNTs di duoc chirc ning héa bang nhom amino. Viéc phi mot
16p polymer PVP l1én bé miat khong nhiing 1am ting su tuwong thich lién pha giita
MWCNTSs va cic ma tran polymer khac ma con nang cao dang ké tinh phén tan cia
nanotubes trong dung moi hodc trong h¢ vat liéu composite. Hon nira, 16p phu nay con
gitp cai thién cac tinh chat co hoc nhu dd bén kéo, tinh déo dai, cling nhu mot s6 tinh
chét vat 1y - hoa hoc khac, mé ra nhiéu kha ning tmg dung trong céac linh vuc vt liéu
tién tién nhu cam bién, vat liéu dan dién, hodc vat lidu chiu nhiét. Qua trinh bién tinh
dugc danh gia bang cac phuong phap phan tich nhu kinh hién vi dién tir quét (FE-SEM),
TGA, Ramam, XRD nham xéac dinh su thay d6i céu tric va dic tinh cia MWCNTs qua
tung budc bién ddi. Két qua cho théy, su bién tinh bé mat da lam thay doi o rét bé mat
dng nanotubes, dong thoi ning cao kha ning twrong tac hoa hoc va tinh bén vimg cua vt
li¢u. Cac nhém chirc nang sau khi dugc gén 1én duy tri duoc sy 6n dinh qua céac budc
xu ly tiép theo va gop ph?m tao diéu kién thun loi cho viéc ung dung trong cac h¢ vat

lidu phrc hop.



ABSTRACT

This is a research focus on surface modification of multicomponent carbon
nanotubes (MWCNTs) by covalent grafting with functional groups and polymers,
thereby significantly improving the material properties compared to the original
MWCNTs. Previously, MWCNTs were oxidized with H2SO4/KMnO4 solution to attach
carboxyl groups (-COOH) to the material surface. This oxidation process not only helps
to increase the density of functional groups on the surface but also makes the molecules
contact the surface, creating favorable conditions for subsequent reactions with other
characterization agents. Next, the amine group (-NH2) is attached to the surface of
MWCNTs through reaction with ethylenediamine (EDA), which increases the chemical
interaction and creates new reaction sites for subsequent bonding with polymers. The
incorporation of amine groups on the surface of MWCNTs contributes to improving the
material binding ability in the consolidated system, while positively affecting the
dispersion and stability of the material in the application environment. Finally,
polyvinylpyrrolidone (PVP) was covalently synthesized onto the surface of MWCNTs
functionalized with amino groups. The coating of PVP polymer on the surface does not
increase the compatibility between MWCNTs and other polymer matrices but still
significantly enhances the dispersion of nanotubes in the environment or in the
composite material system. Furthermore, this coating also helps to improve mechanical
properties such as tensile strength, toughness, as well as some other physical and
chemical properties, opening up many application possibilities in advanced materials
fields such as sensors, conductive materials or heat-resistant materials. The process of
calculating the variation was evaluated by analytical methods such as scanning electron
microscopy (FE-SEM), TGA, Ramam, XRD to determine the changes in structure and
properties of MWCNTs through each transformation step. The results showed that the
modified surfaces were changed to define the nanotubes on the tube surface, while
improving the learning interaction and sustainability of the material. The group
functions after being attached will remain stable through the next processing steps and

contribute to creating favorable conditions for application in complex material systems.



