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Tom tit

Tam dién cyc duoc ciu tao tir cic sgi nano carbon phu ddy nano xtc tic PtSn trén bé mat
(CNF@PtSn NWs) da duoc tong hop bang phuong phap electrospinning két hop véi khir dung
dich, &ng dung lam dién cuc cathode cho pin lithium-oxygen (Li-O,). S& hitu cac 16 xp Ion

lién két voi nhau va dién tich bé mat 16n, dién cuc CNF tich trit dung lwong riéng khoang 2001
mAh/g, tai mat do dong 500 mA/g.. V&i Sy c6 mat ctia ddy nano xtic tic PtSn (PtSn NWs), pin
Li-O, sir dung dién cuc cathode CNF@PtSn NWs thé hién hiéu qua dién hoa cao hon déng ké

v6i dung lugng riéng tang 1én 4340 mAh/g, tai 500 mA/g.. Nghién ctu dd chimg minh dugc
rang, PtSn NWs din dén hinh thanh Li,O, nghéo tinh thé, giup lam giam sy qua thé cho ca qua
trinh xa va nap. Dic tinh nay ciing giup kéo dai tudi tho cua pin Li—O, sir dung dién cuc cathode
CNF@PtSn NWs (165 vong) so véi pin Li—O, st dung dién cuc CNF (73 vong) tai dung lugng

giai han 1000 mAh/g. va mat dé dong 500 mA/g..
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1 Gigi thiéu

Cung v6i sy phat trién cua ning luong tai tao va xe dién, pin
Li-oxygen (LOB) thu hut sy cht y 16n trong cong nghé tich
trir nang luong vi chung c6 mat do nang luong li thuyét Ion
(3500 Wh/kg) va co ché than thién méi truong [1-3]. Pin
LOB ¢6 cu tao md va tao ra dong dién théng qua phan tmg
oxi hoa khr tai cathode (phan ung Li-O,): 2Li" + O, + 2" <
Li,O, [3,4]. Phan tng nay va thiét ké mé cua pin, twong tu
pin nhién liéu (fuel cell), thiét bi ciing hoat dong dya trén
phan (ng khir oxi (ORR) va phan tng giai phong oxi (OER).
Tuy nhién, trong pin lithium, qua trinh ORR/OER phuc tap
hon. Kha ning dan dién kém cua san pham ran Li,O, giy can
tro sy khuéch tén ion, tac 16 x6p va su qua thé 16n ddi véi ca
2 qua trinh ORR/OER [5,6]. Vi vay, viéc thiét ké dien cuc
cathode dé xtc tac cho phan ung Li-O, trong LOB 1a mot
thach thac lon cho cac nha nghién cuu.

Nhin chung, dién cuc cathode cho pin LOB thuong dugc
xdy dung bang phuong phap phu quét mot hdn hop gdbm vat
liéu carbon, chét lién két polymer, va xuc tac thich hop 1én
bo mot co cdu khung cua vat liéu hd tro ( tim bot xop Ni
hodc carbon). Tuy nhién, cac chat két dinh théng thudng,
nhu Polyvinylidene fluoride (PVVDF) hoac Polytetrafluoro-
ethylene (PTFE), dwoc cho ring khong chi din dén cac
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phan @ng phu khong mong mudn boi sy tin cong
nucleophilic tir cac tac nhan oxygen, ma con lam tang trd
khang cta sy chuyén dién tich trong dién cuc [3]. Thém vao
d6, chit két dinh c6 thé gay sy phén tach gitra vat liéu hoat
tinh voi dung dich dién phan va thém khdi luong khong can
thiét vao dién cuc cathode. Bai vay, rat nhiéu nd luc nghién
ctru da va dang cb géng ché tao dién cuc carbon khong co
chét két dinh.

Pé lam giam su qua thé trong qua trinh OER, rét nhiéu loai
xuc tac, bao gdbm kim loai, hop kim, hodc oxide da dwoc
@ng dung trong thiét ké dién cuc cathode [7-10]. Hon nita,
rat nhiéu bao céo da ching minh rang sy giam qué thé cua
qué trinh OER c¢6 thé phy thudc vao cu triic va hinh thai
cua Li,O, hinh thanh trong qua trinh xa [11,12]. Gan day,
Eda et al. bao cao rang hat nano RuO, gitp hinh thanh
Li,O, véi tinh chat tinh thé thip, diéu nay dong gop vao su
phan hiy cua san phidm xa & dién thé thap hon khi qué trinh
OER bit dau [13]. 6 dan Li+ va electron cta Li,O, vo
dinh hinh 13 cao hon nhiéu so véi Li,O, tinh thé, diéu nay
dan dén su qua thé OER nhoé hon [13]. Trong s6 cac xtic
tac, kim loai qui va hgp kim cia n6 da dugc dung rong rai
dé giam sy qua thé trong phan g dién cuc cathode trong
pin Li-O,. Trong mdt nghién ctu gin ddy, ching toi da
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ching minh rang hat nano Pt trong dién cuc CNF@Pt lam
tang dung luong pin, giam su qua thé cho ca qua trinh ORR
va OER, va tang tudi tho cua pin Li-O, [14,15]. Két qua nay
¢6 sy dong gop cua sy hinh thanh san pham xa ma thanh
phan chu chét cua Li,O, dang phim v6 dinh hinh trén bé
mit soi CNF@Pt trong giai doan dau cta qua trinh xa. Do
d6, c6 thé phat trién mot dién cuc khong chat két dinh két
hop véi mot xic tac hiéu qua cé kha nang tao ra Li,O, véi
C4u trac va hinh thai mong mudn.

Nghién ciru ndy, cung cidp mot giai phap ché tao dé& dang
tam vat liéu cathode tir soi nano carbon (CNF) khong chat
két dinh bang phuong phap electrospinning. Vi nhitng wu
diém cua tam vat liéu CNF, day nano PtSn (PtSn NWs) da
dugc phu 1én bé mat cua sgi CNF (CNF@PtSn NWs) thong
qua phuong phap khu dung dich dung formic acid.
CNF@PtSn NWs thé hién cau trac soi 1-D véi sy phan bd
ddng déu cua day nano xuc tac PtSn doc theo bé mit soi.
Dic biét, day nano xic tac PtSn thuc day qua trinh hinh
thanh Li,O, nghéo tinh thé trén bé mat CNF@PtSn NWs
cathode. Bai vay, pin Li-O, sir dung dién cuc CNF@PtSn
NWs thé hién do én dinh tét hon trong chu ki xa-nap vaéi
hon 165 vong & diéu kién gisi han dung lugng 1000 mAh/g
tai cuong d¢ dong 500 mA/g.

2 Thuc nghiém

2.1 Nguyén liéu

Polyacrylonitrile (PAN, M,, = 150,000), chloroplatinic acid
hexahydrate  (H,PtCls.6H,0), tin chloride dihyrate
(SnCl,.2H,0) N,N-Dimethylformamide (DMF, 99:0%)
duoc dit tr Sigma-Aldrich (Korea). T4t ca hoa chit déu
dugc dung truc tiép ma khong can lam sach thém.

2.2 Chuin bi tim dién cuc CNF khong chit két dinh

Truéc hét, soi nano polymer PAN dugc electrospun tir
dung dich PAN 10 wt% trong dung moi la DMF. Qua trinh
electrospinning dwoc thuc hién véi diéu kién nhu sau: dién
ap dat vao la +8,5 kV, khoang cach tir kim phun dén diém
thu mau 1a 20 cm, va tdc d6 phun 0,5 mL/h. T4m soi nano
electrospun PAN duoc thu thap trén 16p aluminum foil.
Tiép theo, mang PAN duogc lam bén trong khong khi tai
280°C trong 4 gid (tbc do nang nhiét 1a 3°C/phit) st dung
16 nung [14]. Cac mau sau d6 duoc nung dén cac nhiét do
khac nhau caa 800, 1000, va 1200°C véi tbe do 5°C/phut
trong 2 gio trong khi N,. Trong sudt qué trinh xir li nhiét,
c4c tAm alumina (AP) di duoc ding dé tao cu trac AP-
fiber mat-AP sandwich nhiam gitip tim CNF tré nén phang.

2.3 Trong PtSn 1én CNF

CNF@PtSn NWs da duoc tong hop bang phwong phap khr
sir dung acid formic [3,4]. Mot cach tdi wu, 8 mg
H,PtClg.6H,0 va 0,3 mL formic acid da dugc thém vao 7 mL
nuéc cét trong lo thay tinh 70 mL. Tiép theo, mot tim 4 cm?
cuia CNF (khoang 6 mg) dugc ngdm trong dung dich da
chuin bi ¢ trén va giit trong ta lanh & nhiét do 6°C trong 72

gio. Sau d6, miu dugc ling dong thém Sn biang cich ngam
trong dung dich SnCl,.2H,0 va acid formic tai cung nhiét
do trong 48 gio véi ti 1& nguyén tir P/Sn mong mudn 1a 3/1.
2.4 Phan tich dac tinh

Hinh thdi ctia sgi nano trong cic mau di dugc phan tich
dung phuong phap field-emission scanning electron
microscope (FESEM) (Tescan VEGA- Il LSU), thuc hién
tai dién ap 10-20 kV. Phan mém TOMORO ScopeEye 3.6
dugc dung dé xac dinh duong kinh trung binh cua soi tir
anh chup SEM. Ph6 Raman d3 thu duoc tir thiét bj kinh
hién vi Raman (Renishaw) véi budc séng 532 nm laser va
d6 phong dai x100. D6 dan dién cua tim vat liéu dugc do
bang phuong phip 4-diém do. Phan tich transmission
electron microscopy (TEM) duwgc thyc hién bdi may
(Tecnai G, FEI) véi dién thé gia téc 200 kV. Phd Fourier
transform infrared spectroscopy (FT-IR) dugc ghi lai bai
may FT-IR spectrometer (Nicolet 6700, Thermo Scientific).
2.5 Phép do dién hoa

Thé hién dién héa cua cac tim vat lidu da dugc nghién ciru
bang cach st dung pin Swagelok-type Li-O,. Cac miu da
dugc ng dung truc tiép thanh dién cuc cathode trong pin
Li-O, ma ko cin thém chit két dinh hay phu gia dan dién
sau khi dugc dap thanh tdm tron véi duong kinh 12 mm.
Cac nguyén vit liéu khac nhu 1a Li foil (Honzo metal), soi
loc nho bang thiy tinh (GF/C, Whatman), tdm thép khong
gi (200 mesh) dugc sir dung nhu 1 dién cuc anode, tam
mang ngin (separator) va phan thu dién (current collector)
mot cach tuong tng. D6i véi dung dich dién li, 1 M LiNOs
trong DMAc da dugc s dung. Mudi LiNO; dwoc nghién,
sau d6 1am khé tai nhiét do 150°C trong ti sy chan khong.
DMAc dugc lam kho sir dung molecular sieves (4 A).
Lwong nudc trong dung dich dién li thap hon 10 ppm, duoc
xac dinh bang may chuan d6 Karl Fischer coulometer (C30,
Mettler Toledo). Tat ca pin Li-O, dwgc ghép trong tu
glovebox (MBraun, H,O < 1 ppm). Phan tich dién hoa cua
pin Li-O, dwoc tién hanh st dung VMP3 potentiostat
(Biologic Science Instrument) tai nhiét d6 phong.

3 Két qua va thao luan

Muc dich cta nghién ctru Ia ché tao tim vat liéu cathode tir
cac soi nano carbon véi cac 16 x6p théng nhau giap thuan
tién cho qua trinh chuyén khdi va chuyén dién tich, két hop
day nano xuc tac PtSn nham lam giam sy quéa thé cua pin
Li-O,. Qua trinh ché tao téng quat cho vat lidu CNF va
CNF@PtSn NWs dwoc md phong trong Hinh 1. Tam vat
lisu CNF duoc chuan bi bang phuong phép electrospinning
mot dung dich chtra polymer PAN, sau d6 carbon hoa trong
khi N, véi su hd trg cua cac tim alumina. CNF@PtSn NWs
dugc tong hop bang cach trong day nano PtSn Ién trén bé
mat CNF thong qua phan ung khir tién chat H,PtClg va
SnCl, str dung formic acid.
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Hinh 1 M6 phong qué trinh téng hop CNF va CNF@PtSn NWsNWs

Hinh 2 thé hién anh SEM, TEM va phd Raman cua Soi
electrospun PAN va soi CNF. Hinh 2a cho thdy, soi
electrospun PAN thé hién hinh thai soi lién tuc voi kich
thude dong nhét va duong kinh trung binh cua soi 13 490
nm. Sau khi sg¢i electrospun PAN dugc carbon hoda, soi
CNF thu dwgc van duy tri hinh thai 1-D twong ty nhu PAN
NF véi duong kinh giam vé khoang 300 nm. Hién tuong
nay la do qua trinh co lai ctia PAN do mach polymer dugc
chuyén thanh carbon trong sudt qua trinh xtr li nhiét [16]. Mic
du khong thé hién két qua, trong nghién ciru nay soi CNF
thu duoc tir qua trinh electrospinning dung dich PAN tai
ndng do 11 va 12 wt% ciing da duoc khao sat. Sgi CNF thu
duoc tir PAN 11 va 12 wt% c6 kich thudc 500 va 700 nm, mot
cach twong ung. Nhu vy, véi mong mudn tao ra mot dién
cuc ¢6 dién tich bé mat 16n, thuan loi cho qué trinh x4 cua
pin Li-O,, chiing t6i chi chon sgi CNF véi kich thudc 300
nm dé khao sat. Anh TEM cia CNF (Hinh 2c) ciing chi ra
mot cach rd rang kich thude ciing nhu hinh thai bé mat cua
soi. Soi CNF thé hién bé mat hoi nham do qua trinh carbon
hoa lam mat di cac nguyén té ngoai C nhu H, N, O [17]. Phd
Raman cua CNF tai cac nhiét d6 khac nhau cua 800, 1000, va
1200°C, phan 4nh cdu tric micro trén bé mat soi duoc thé
hién trong Hinh 2d. Pho Raman cua CNF thé hién 2 peak
chinh tai 1345 va 1588 cm-1, twong tng vdi D band va G
band [14]. Ti Ié cua 2 peak (Ip/lg) cia CNF tai 800, 1000, va
1200°C 1a 0,90, 0,94, va 0,91, twong tng. Nhin chung, soi
CNF 1a mot mang khong dét ngau nhién véi rat nhiéu tinh
thé C (turbostratic carbon crystallites) trén bé mat, do d6 yéu
t6 dinh huéng (orientation effect ) c6 thé bi loai bo va ti 18
(I/lg) co thé phan anh mat do graphite cia vat ligu [18]. Két
qua Raman trong Hinh 2d thé hién ring, su sip xép cau tric
graphite cta sgi CNF-300-1200 cao hon sgi CNF-300 xir 1i
tai nhiét 4o 800 va 1000°C. Sy tang cudng nay c6 thé do sy
phat trién cua cac 16p moi tir carbon vé dinh hinh
(amorphous carbon) vao cac tinh thé micro carbon c6 ¢ sin
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[18]. S. Arshad et al. ciing da ching minh rang, do day trung
binh cua I6p tinh thé carbon ting tir 3,3 16p tai 800°C 1én 6,6
16p tai 1400°C [19]. D6 din dién cia CNF xu li nhiét tai cac
nhiét d6 khac nhau ciing dugc xac dinh bang phuong phép 4
diém. Sy tang do dan dién tir 0,9 1én 9,2 S/cm khi nhiét do
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Hinh 2 Anh SEM cua (a) soi nano electrospun PAN, (b) sgi nano
carbon sau khi nung, (c) anh TEM cuia soi nano CNF, va (d) phd
Raman cua sgi nano CNF-300 tai cac nhiét d6 khac nhau

Trong nghién ciru trude, chung toi da thay rang, hat nano Pt
va day nano Pt (CNF@Pt) c6 thé hoat dong nhu mdt xuc tac
2 chirc nang cho ca qua trinh ORR va OER [14,20]. Pin Li-
0, sir dung dién cuc CNF@Pt tang cuong dang ké hiéu qua
dién hoa vé& mat dung luong riéng, tbe do sac - xa, hiéu qua
ning luong, tudi tho khi so sanh véi dién cuc CNF va cac
xuc tac kim loai khac. Trén co so cac két qua nay, que hop
kim PtSn dd duoc thi nghiém trong trén sgi CNF théng qua
phan ting khtr dung dich dung formic acid [21]. Hinh 3 thé
hién anh SEM, TEM, va EDX ctia mau CNF@PtSn NWs .
Nhu thé hién trén hinh 3a, mau CNF@PtSn NWs van giir
duoc nhung tinh chit hinh thai dic trung ctia CNF nhu cau
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trac 1-D va cac 16 mo lién két nhau, trong khi bé mat nhu
phu mot 16p 16ng to do su hinh thanh ctia PtSn NWSs doc theo
bé mat soi. Hinh thai cua soi CNF@PtSn NWs co thé quan
sat 1 hon trong anh TEM (Hinh 3b, 3c) véi d6 phan giai cao
hon. Ciu tric gidng nhu ddy nano véi dudng kinh 3-5 nm va
chiéu dai 20-30 nm da dugc quan sat. Anh TEM véi d6 phan
giai lon (Hinh 3c¢) va anh EDX (Hinh 3d) da chi ra su hién
dién ciia Pt va Sn trong mau. Phd XRD (Hinh 3S) khing dinh
sw c6 mit cua tinh thé PtSn trong tim CNF@PtSn NWs, véi
cac peak tai 20 = 39,8 va 46,3%, dai dién cho mat (111) va
(200) cua tinh thé fcc Pt (JCPDS 04-0802) ciing nhu peak
cuong do nho tai 20 = 36,0 va 52,5 dai dién cho Sn [21].
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Hinh 3 (a,b) Anh SEM ciia soi nano CNF@PtSn NWs,
(c) anh TEM cua soi nano CNF@PtSn NWs, (d) phé EDX cua
soi nano CNF@PtSn NWs
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Hinh 3S Phé nhidu xa XRD cua hai dién cuc CNF va CNF@PtSn
NWsNWs

Dé danh gia hiéu qua dién hoa cua cac mau, pin Swagelok
Li-O, da duoc ghép véi cac thanh phan nhu sau: Li foil 1a
anode, mang glass microfiber la vach ngan, ludi thép khong
gi dung dé thu dong dién, va dung dich dién li 1a 1 M
LiNO; trong DMAc. Ca 2 mau CNF va CNF@PtSn NWs
déu 1a dién cuc khong can chat két dinh, ¢6 thé dung truc
tiép cho pin bang cach dap 16 véi kich thude dinh trude.

Hinh 4A, 4B thé hién dir liéu sac - xa hét dung luong cho
vong dau tién cua pin Li—O, sir dung dién cuc cathode CNF
va CNF@PtSn NWs tai mat ¢6 dong 200 va 500 mA/g..
Mic du dir liéu sac - xa tdng quan cua pin Li-O, 1a twong tu
d6i voi 2 miu, mot sy khac biét rd rang vé dung luong
riéng va dién thé trong qua trinh sac - xa di dugc quan sat.
Dbi voi CNF, dung luong riéng cta pin tai 200, 500 mA/g.
la 4079, 2001 mAh/g,, mt cach twong Gng. Trong khi do,
pin Li-O, su dung dién cuc cathode CNF@PtSn NWs ¢o
dung luong riéng 5052, 4340 mAh/g. tai 200, 500 mA/g..
Khi mat d¢ dong ting tir 200 1én 500 mA/g., su giam bot
dung lugng riéng cua dién cyc CNF@PtSn NWs (14 %)
nho hon rat nhiéu so véi dién cuc CNF (51%). Diéu nay chi
ra rang xuc tic PtSn da cai thién toc do xa nap cua pin
Li-O,. Thém vao d6, su qua thé & ca qua trinh xa va nap
cia dién cuc CNF@PtSn NWs la thap hon cua dién cuc
CNF rét nhiéu. Két qua thu duoc kha twong quan véi mot
s6 nghién ctru trude day [22,23]. Puoc ¢b vii bai nhitng két
qué nay, thi nghiém vé& tudi tho cua pin di duoc tién hanh &
diéu kién dung luwgng 1000 mAh/g. va mat do dong
500 mA/g.. Hinh 4C, 4D thé hién dit liéu dién thé xa-nap
cling nhu sé vong 1ap cua pin Li-O, st dung dién cyc
cathode CNF va CNF@PtSn NWs. Dir liéu thé hién su khac
nhau dang ké cua pin Li-O, sir dung 2 dién cuc. Hiéu suat
nang luong cho vong lap diu tién cua pin Li-O, sir dung
dién cuc CNF@PtSn NWs 1a 74% trong khi véi dién cuc
CNF 1a 67%.
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Hinh 4 (a,b) dit lidu sac - xa dung lugng t6i da cho vong dau

tién cta pin Li—O, su dung dién cuc cathode CNF va
CNF@PtSn NWs tai mat do dong 200 va 500 mA/g., dit liéu
sac - xa dang dong cua (c) soi nano CNF va (d) CNF@PtSn
NWs vai dung lugng gidi han 1000 mAh/g, va mét do dong
500 mA/g..
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Diéu nay c¢6 dugc 1a do sw dong gop tir tinh chét xuc tic cho
quéa trinh ORR va OER cua PtSn NWs. Trong sudt qua
trinh thi nghiém s6 chu ki sac - x4 cua pin, sy qua thé cua
pin Li—O, str dung dién cuc CNF ciing tdng nhanh hon dang
ké khi so sanh véi pin Li-O, st dung dién cyc CNF@PtSn
NWs. Boi nhiing diéu trén, pin Li-O, sir dung dién cuc
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CNF@PtSn NWs thé hién sé vong lap 1én t6i 165 vong,
I6n hon gap 2 1an so véi pin Li—O, sir dung dién cuc CNF
(73 vong).

Phan tich cAu tric va xac dinh thanh phan héa hoc ciia san
pham xa trén dién cuc cathode 13 quan trong dé tim hiéu li do
cho su khac nhau vé dung luong, qué thé va tudi tho cia pin
Li-O,. Trong nghién ctru nay, san pham xa da dwoc phan
tich bang phuong phap XRD va phuong phap in-situ vi phan
dién hoa pho khdi (DEMS), Hinh 5. Anh XRD cho 2 di¢n
cuc CNF va CNF@PtSn NWs sau qué trinh xa & hinh 5A
cho thiy peak nhidu xa tai 20 = 32,8, 35° va 58,7°, twong
ng Vi tinh thé hexagonal cua Li,O, (JCPDS #09e0355).
Tuy nhién, ¢ thé dé& dang nhan thiy cuong do ciia peak cua
Li,O, trong dién cuc CNF@PtSn NWs 1a nho hon rét nhiéu
S0 Vi cuong do cua peak cua Li,O, trong dién cuc CNF.

) uf:

CNF@P1tSn NRs-Discharge

Intensity (arb.unit)

30 35 40 45 50 55 60
20 (degree)

o 250 500 750 1000 a 250 00 750 1000
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Hinh 5 (a) Phé nhiu xa XRD ciia dién cyc CNF va CNF@PtSn
NWs sau qué trinh xa t§i da dung luong. (b,c) két qua in-situ vi
phan dién héa phd khdi cua hai dién cuc v6i dung luogng gisi han
1000 mAh/g, va mat d¢ dong 500 mA/g..
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Kich thudc tinh thé cua Li,O, sau qua trinh xa dugc woc
luong khoang 23,5 nm ddi véi dién cyc CNF va 7 nm dbi
vGi dién cuc CNF@PtSn NWs st dung phuong trinh
Scherrer. Két qua in-situ DEMS hd trg hon cho khang dinh
san pham Li,0, hinh thanh trong qua trinh xa va phan huy
dé giai phong O, trong qué trinh nap (hinh 5B, 5C). Hiéu
qua giai phong O, 1a 73% ddi voi dien cuc CNF va 84% ddi
vai dién cuc CNF@PtSn NWs. Két qua nay ham ¥ rang,
xuc tac ddy nano PtSn anh huong dén pin twong Gng véi
phan tng ORR va OER.

4 Két luan

Tam dién cuc khong chat két dinh CNF da duoc tong hop
thanh cong bang phuong phép electrospinning. Dién cuc
CNF thé hién cac 16 xop 16n 2 - 4 pum lién két véi nhau.
Day nano xuc tac PtSn (20-30 nm) véi kich thude va su
phan bd déng déu da duoc phu 1én bé mit soi bang phuwong
phap khir dung dich dung formic acid. Nho cdu triic x5p va
sy c6 mat dong déu cua xtic tic PtSn NWs, pin Li-O, sir
dung dién cyc nay cung cip mot dung luong riéng 5052,
4340 mAh/g, tai 200, 500 mA/g.. bac biét, dién cuc
CNF@PtSn NWs tao ra san pham xa 1a Li,O, nghéo tinh
thé hon dién cuc CNF. Diéu nay lam giam sy qua thé cua
pin Li-O, sir dung dién cuc CNF@PtSn NWs trong ca 2
qué trinh xa nap khi so sanh va&i pin st dung CNF. Hon
nita, Sy giam quéa thé nay giup cho pin Li-O, kéo dai tudi
tho tir 73 vong lap 1én 165 vong tai dung luong gidi han
1000 mAh/g. va mat dé6 dong 500 mA/g,.

Loi cdam on

Nghién ctru duoge tai tro boi Qui Phat trién Khoa hoc va
Cong nghé - Pai hoc Nguydn Tit Thanh, md sb d& tai
2020.01.001/HD-KHCN.
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Investigating of carbon nanofiber-supported PtSn nanowires and their application
in Li-O, battery
Han Ngoc Phan, Hieu Trung Bui*

Hi-Tech Insitute, Nguyen Tat Thanh University
“bthieu@ntt.edu.vn

Abstract In this study, we successfully designed and synthesized the nanorods of PtSn on carbon nanofiber (CNF) surface
with interconnected pores for high-performance Li-O, battery cathodes. The CNF were prepared by electrospinning the
solution of PAN polymer, followed by carbonization process. The CNF exhibited the uniform 1-D structure with diameter of
300 nm and interconnected pore of 2-4 um. Subsequently, PtSn nanorods (PtNRs) are grown on the CNF surface
(CNF@PtSn NWsNWs ) as catalysts in order to enhance the performance of Li—O, battery using the cathodes. Especially, a
Li—O, cell using the CNF@PtSn NWsNWs cathode exhibits higher electrochemical performance in terms of rate capability,
energy efficiency as well as cycle stability. We have proved that the growth of PtNRs results in the formation of poorly
crystalline Li,O,, which can significantly reduce overpotentials both during a discharge and a charge. It also contributes to
considerably prolonged cycle life of a Li—O, cell using the CNF@PtSn NWsNWs (165 cycles) in comparison to a cell using
the CNF cathode (73 cycles) with limiting capacity of 1000 mAh/g. at a current density of 500 mA/g.

Keywords Li-O, battery, electrospinning, carbon nanofiber, platinum alloy.
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