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Pé tai nghién ctu: Nghién ctru kha ning oxy héa methanol cua hé vat ligu PtRuX
(X = Fe, Co, Ni) trén chat nén hdn hgp carbon - 6ng nano
carbon wng dung lam anode trong pin nhién ligu.
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Théng tin tom tdt vé nhitng déng gép mdi vé mat hec thugt va ly lugn cia lugn an

Phat trién cong nghé ning lugng mai 1a mot trong nhitng van dé cap thiét hién nay nham
bao vé mdi trudng. Trong sb cac cong nghé ning lwong mdi, pin nhién liéu methanol
(DMFC) 1a mét trong nhitng Gmg vién ddy hira hen vi c6 kich thuéc nhd gon, nhién liéu
methanol (CH3OH) d& san xuét va ton trit, c6 mat do ning luong cao va hoat dong & nhiét
do thﬁp. Tuy nhién, vi¢c thuwong mai héa pin nhién licu DMFC con kho khan do mot $6 130
can, hai trong sd d6 1a hién tugng dau doc carbon monoxide (CO) & bé mit dién cuc anode
1am hiéu suat pin suy giam theo thoi gian va viée st dung platinum (Pt) lam chat xtc tac &
dién cuc 1am pin c6 gia thanh cao. Ludn 4n nay ché tao, nghién ctru thuc nghiém va ly
thuyét vé hé xuc tac PtRuX (X = Fe, Co, Ni)/C-MWCNTSs nham tim ra chit xuc tac phu hop
nhat dé s dung trong di¢n cuc anode pin nhién licu DMFC c6 thé khéc phuc duoc phﬁn nao

hai nhugc diém trén.

Trong phan nghién ctru thuc nghiém, trudc tién, ty 1é gitta carbon Vulcan va éng nano
carbon da thanh (C:MWCNTs) trong chat nén xuc tic dugc khao sat nham tim ra ty 1¢ phu
hop nhat. Ty 1& phan trim khéi luong gitta C:MWCNTS trong thanh phan chat nén dugc
thay doi lan luot 1a: 100:0, 90:10, 80:20, 70:30, 60:40, 50:50, va 0:100. Két qua khao sat
cho thdy, mau xuc tic voi ty 1& khoi lwong C:MWCNTSs = 70:30 c6 kha ning oxy hoa
methanol 16n nhat va gia tri tré khang nho nhét. Do d6, chat nén véi ty 1é khdi luong nay

dugc str dung cho céc nghién cuu ké tiép. Tiép theo, vat liéu xuc tdc PtRuX (X = Fe, Co,



Ni)/C-MWCNTs (ty 1& khdi lwong C:MWCNTSs = 70:30) dugc ché tao va khao sat nham tim
ra kim loai thtr ba (Fe/Co/Ni) phu hop nhit. V6i kha niang oxy héa methanol 16n nhat va gia
tri tr& khang nho nhat, mau xuc tac PtRuCo/C-MWCNTSs dugc dé xuat st dung cho dién
cuc pin nhién liéu methanol. Cudi cing, nham t6i wu hoéa ty 18 giita cac kim loai trong hop
kim PtRuCo, cac miu xuc tac PtiRuiCoy (y = 0; 0,5; 1; 2; 3; 4)/C-MWCNTSs (ty 18 khdi
luong C:MWCNTs = 70:30) dugc ché tao va khao sat. Két qua cho thiy, miu xuc tac voi ty
16 Pt:Ru:Co = 1:1:2 1a lya chon toi wu. Nhu vay, két qua sau cung la mau xUc tac
PtiRU1C02/C7oMWCNTs30 dugc dé xuét st dung trong dién cuc anode pin nhién li¢u

methanol.

O phan nghién cau ly thuyét, ly thuyét phiém ham mat d6 (DFT) duoc st dung dé tinh toan
va khao sat hai chat xtc tdc PtRuFes/C-MWCNTSs va PtRuCos/C-MWCNTS. Chlng tdi lua
chon hai chét xtc tac nay, bai vi trong phan nghién ciru thuc nghiém caa ching tdi cho thay,
trong s6 cac chat xuc tac da dugc nghién cau, chat xdc tac thir nhat cd kha ning chdng dau
doc CO tdt nhat, trong khi d6 chat xuc tac thir hai lai c6 hoat 6 phan tng oxy héa methanol
cao nhat. Két qua cho thiy, cudong do hap phu cia CO trén bé mat PtRuCos/C-MWCNTS la
cao hon trén bé mat PtRuFes/C-MWCNTSs. Két qua nay hoan toan pht hop vai phan nghién
ctru thuc nghiém véi kha nang khang dau doc CO cua PtRuFes/C-MWCNTS cao hon so v6i
PtRuCos/C-MWCNTSs. Mit khac, chung toi ciing 1am 16 co ché phan (ng cua qua trinh oxy
hoa methanol trén bé mat hai chat x(c tac ké trén. Tinh toan ning lwong tu do Gibbs cho
thdy, con dudng oxy hda methanol thuan lgi nhit cho ca hai chat nén 1a con duong phan tng
khong di qua qua trinh hinh thanh CO trén bé mat chat xdc tac: CHsOH — CH3;OH* —
CH2OH* — CH20*/CHOH* — CHO* — CHOOH* — CHOO*/COOH* — CO2*.
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