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Tom tit nhirng déng gép méi cia luan an:

v" D3 khao sat mot cach hé théng cac xtc tac Pt/rGO duge bién tinh béi céc hop chét
cua cac kim loai khac nhau (M=Al, Si, Al-Si, Co, Ni, Co-Ni) trong phan trng oxi hoa
ethanol trong moi truong acid va base. P tong hop thanh cong cac chat xdc tac
PAS/rGO va PA/rGO c6 hoat tinh dién hoa cao va bén hoat tinh trong ca hai moi
truong acid va base. Trong EOR, hoat tinh cia PA/rGO cao hon gip ~ 3,6 lan (trong
acid) va ~ 1,6 lan (trong base), d6 bén hoat tinh cao gap ~ 9 lan (trong acid) va ~ 7
lan (trong base) so vai xtc tac khong bién tinh Pt/rGO.

v Pi tong hop thanh cong PAAS/rGO bién tinh boi t6 hop Al-Si, cho hoat tinh dién hoa
cao (7822 mA mgpg ) trong EOR vé&i méi trudng base. Xuc tac PAAS/rGO ciing thé
hién do bén hoat tinh nho duy tri mat d6 dong con 104,4 mA mgpg ™ sau 4000 s quét
d6 bén - gap 1,1 1an so véi xtc tac PA/IrGO & cung diéu kién thuc nghiém.Viéc bién
tinh thanh cong x(c tac Pt/rGO va Pd/graphene bang cac kim loai pho bién va ré tién
noi chung va Al, Si n6i riéng da gop phan ting cuong hiéu qua xtc tac dién hoa dong
thoi 1am giam dang ké luong kim loai qui sir dung trong xUc tac, dan dén giam gia
thanh cua pin DAFC.



v" Nghién ciru mét cach hé thong phuong phap diéu ché graphene bang céch khtr hoa
GO beéi hai tdc nhan khtr ethylen glycol va acid shikimic. Két qua nghién cau trén
chét khir cd ngudn géc thuc vat - acid shikimic - déng gop vao viéc da dang hoa céac
tac nhan khir trong tong hop graphene. Mat khac, két qua nay mé ra huéng tong hop
khong sir dung hda chat doc hai, than thién véi méi trudng, pht hop véi nhu cau tng

dung vat liéu graphene trong linh vuc y sinh hoc va cac muc dich dac biét khéc.
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Summary of new contributions of the thesis:

v Systematically investigated Pt/rGO catalysts doped by compounds of different
metals (M = Al, Si, Al-Si, Co, Ni, Co-Ni) in the ethanol oxidation reaction in
acidic and alkaline medium. Successfully synthesized PAS/rGO and PA/rGO
catalysts with high electrochemical activity and stability in both acidic and
alkaline medium. In EOR, the electrocatalytic activity of PA/rGO is ~3.6 times
higher (in acidic medium) and ~1.6 times (in alkaline medium); the activity
durability of PA/rGO is ~9 times higher (in acidic medium) and ~7 times (in
alkaline medium) than that of non-doped Pt/rGO catalysts;

v" Successfully synthesized PdAAS/rGO doped by Al-Si oxide complex, giving high
electrocatalytic activity (7822 mA mgeq ') in EOR in alkaline medium. PdAS/rGO
catalyst also exhibits activity durability by maintaining a current density of 104,4
mA mgpq after 4000 s of durability test — 1,1 times higher than that of PA/rGO
catalyst at the same conditions. The successful doping of Pt/rGO and Pd/graphene

catalysts with common and cheap metals in general and Al, Si in particular has



contributed to enhancing the efficiency of electrochemical catalysts and
significantly reducing amount of noble metal used in catalysis, leading to
decreased costs of DAFC;

v Systematically studying method of graphene preparation by reducing GO by
reducing ethylene glycol and shikimic acid. Research results on plant-based
reducing agents - shikimic acid - contribute to the diversification of reducing
agents in graphene synthesis. On the other hand, this result opens the direction of
synthesis without using toxic chemicals, of being environmentally friendly,
suitable for the needs of graphene applied in the field of bio-medicine and other

special purposes.
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