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Tom tat

Tam vt liéu gdm céac soi CNF dinh platinum trén bé mat két thanh da dwoc ché tao thanh cong bang phwong phap
electrospinning dong truc tmg dung lam dién cuc trong thiét bi xir Iy nudc bang cong nghé dién dung khir ion (CDI) va
pin Li-O, (LOB). Qua trinh electrospinning dong truc duoc tién hanh véi dung dich polyacrylonitrile 1a dung dich 13i,
hén hop platinum acetylacetonate va polyvinylpyrrolidone la dung dich vo. S¢ hitu cac 16 x6p 16m lién két voi nhau va
dién tich bé mat 16n, dién cuc CNF tich trit dung luong riéng khoang 3300mAh/gc tai mat d§ dong 200mA/gc. Véi su cod
mit cia xdc tac hat nano platinum (Pt) dugc phan bd dong déu trén bé mit sgi CNF, pin LOB st dung dién cuc cathode
CNF/Pt thé hién hiéu qua dién hoa cao hon dang ké ca voi dung luong riéng ting 1én 5600 mAh/g. tai 200mA/ge. Hat
nano Pt ciing gitip kéo dai tudi tho cua pin LOB sir dung dién cuc cathode CNF/Pt (158 vong) so véi LOB sir dung dién
cuc CNF (67 vong) tai dung lugng giéi han 1000mAh/g. va mat do dong 500 mA/ge. Vit lidu ciing thé hién hiéu qua
trong CDI véi dung lugng hap phu mubi cyc dai st dung dién cuc CNF va CNF/Pt c6 thé 1én toi 14mg/g va 16mg/g.
Céc két qua nay cho thiy tiém ning cta vat lidu Pt trén nén s¢i nano carbon trong cac nghién ciru vé luu trit niang lugng
cling nhu khir mén.

Tir khéa: Electrospinning; carbon nanofibers; xUc tac; dién dung khtr ion; pin Li-O,

Abstract

Plasma spray technology is widely used for the deposition on special material to obtain the thermal barrier or wear Non-
woven mats constructed from carbon nanofibers with platinum-decorated on their surface (CNF/Pt) were fabricated by
coaxial electrospinning (ES) for aprotic Li-O, battery cathode (LOB) and capacitive deionization (CDI) electrode. The
coaxial ES process involved a solution of polyacrylonitrile as core fluid, blend of Pt acetylacetonate and
polyvinylpyrrolidone solution as sheath fluid. After carbonization, Pt (26wt%) with nanosize (most of them lower than
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10nm) was well distributed on the surface of CNF. Electrochemical tests of the CNFs as LOB cathode exhibited the
specific capacity of 3300mAh/g. at 200mA/gc.. Pt nanoparticles distributed on the CNF surface as catalysts were
demonstrated to enhance the performance of LOB. It contributed to considerably prolonged cycle life of the LOB using
the CNF/Pt (158 cycles) in comparison to the cell using the CNF cathode (67 cycles) with limiting capacity of
1000mAnh/g. at a current density of 500mA/gc.. The Pt embedded in the surface of CNF also improved salt adsorption

capacity by 16mg/g compared with 14mg/g of CNF.

Keywords: Electrospinning; carbon nanofibers; catalyst; CDI; Li-O; batteries.

1. Mé& dau

Cung voi sy phét trién cta dan s va kinh té,
nhu ciu vé nudc va ning luong s& tiép tuc 1a
cac thach thirc chinh ctia cac qudc gia trén toan
thé gioi. Hién nay, rt nhiéu cong nghé hira hen
dung dé xir 1y nuéc sach da duoc nghién ciu
trén toan thé gidi co thé ké dén nhu mang loc
[1], hdp phu [2, 3], quang xUc tac [4, 5], cong
nghé dién dung [6]. Trong dé, xur Iy nudc bang
cong nghé dién dung (CDI) 1a rat mdi mé va
canh tranh do tinh tiét kiém nang lugng, khong
sinh ra chat doc hai va kha nang tai s dung cta
dién cuc. Thiét bi CDI thuong bao gdm mot
cap dién cuc x6p va mot tim vach ngin & gitra
[6]. C4u tao cua CDI la c6 nhiéu, twong ty cic
thiét bi tich trir nang luong nhu pin nhién liéu,
pin Li-O2 (LOB). Nhing yéu cau nay lam cho
carbon 12 mét trong nhimng vat liéu hdp dan nhat
cho muc dich ché tao dién cuc thiét bi CDI boi
tinh dan dién t6t, khdi luong nhe, va twong dbi
dé dang diéu khién do6 x6p [7-9]. Do do, rat
nhiéu nd luc gan day tap trung vao thiét ké dién
cuc dua trén co s& carbon hodc carbon/xuc tac
dé tang cudng hiéu suit ning luong va tudi tho
thiét bi CDI [10-12]. Mot sé loai vat lidu
carbon phd bién duoc sir dung trong cac nghién
ctru v& CDI ¢6 thé ké dén nhu than hoat tinh
(AC), soi nano carbon (CNF), éng nano carbon
(CNT), carbon aerogel va graphene [13]. Tuy
nhién, vat liéu carbon van c6 mot s6 han ché
nhu kha nang tham uét thap va su két tu cia
cac hat.

Gan day, mang x6p ghép tir vat liéu carbon
mot chiéu (1-D) nhu soi nano carbon (CNF),
carbon nanotube (CNT) dugc chu y nhu mot
g vién 1y tuong dé tao ra dién cuc CDI vi kha

nang di chuyén dién tich va cac 16 x6p két ndi
cia ching giup dung dich dién ly c6 thé dé&
dang khuéch tan [10, 14, 15]. Vat liéu CNF c6
thé duoc tao ra bang phwong phap ling dong
héa hoc tr hoi, kéo soi quay, hodc
electrospinning [16]. Trong s6 cac phuong
phép trén, electrospinning 1a phuong phdp tu
trén xubéng don gian va hiéu qua dung dé ché
tao mang ludi gdm cac soi 1-D v6i duong kinh
tir 10nm i micrometer. L& x6p gitra cac soi
ché tao bang phuong phap electrospinning nam
trong khoang mot vai micrometer nén s€ khong
bi 1ap kin boi cac san pham hinh thanh trong
cac qua trinh hap phu [17]. Thém vao d6, hat
xtic tac nano kim loai hodc oxit kim loai co thé
dugc gan tryc tiép trong CNF bang mot budc
electrospinning dung dich hdn hop gém tién
chat kim loai v6i mot polymer sau d6 nung &
diéu kién thich hop [18]. Nhing vu diém nay
da dugc bao cao trong mot vai nghién ctu ing
dung soi1 electrospun CNF/xtic tac trong dién
cuc CDI cling nhu céc trng dung tich trit nang
lwong [16, 17, 19, 20]. Vi du, Huang et al. tong
hop CNF két hop xtic tic Co-Ni cho LOB
cathode [15]. Pin LOB sir dung dién cuc nay thé
hién sy tdng cuong di¢n hoa khi so sanh véi dién
cuc CNF don thuan, tuy nhién phan 16n xdc tac
Co-Ni dong goi trong sgi CNF chi tiép xtic mot
phan véi dung dich dién ly nén gay gi6i han kha
nang xuc tac trong qua trinh hoat dong cua pin
LOB. Vi du vé& CDI c6 thé ké dén nhu mang CNF
dugc ché tao bang phuong phép electrospinning
két hop véi qua trinh nung lam bén trong khong
khi va hoat hoa bang CO2 cho dién tich bé mat
riéng 1a 335 - 712m?/g va duong kinh soi nano
trung binh 1a 285 - 800nm thay d6i tiy nhiét do
hoat hoa, déng thoi thé hién kha nang hép phu
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mubi cao 1én toi 4.64mg/g, cao hon cac loai vat
liéu carbon khac [21].

Trong nghién ctu nay, ching t6i da thanh
cong trong viée ché tao mang CNF linh hoat
véi cac hat xac tac nano platinum (Pt) dinh trén
bé mit sgi CNF (CNF/Pt) bang phuong phap
electrospinning déng truc tmg dung lam dién
cuc cho CDI va pin LOB. Qua4 trinh thi nghiém
da dung polyacrylonitrile (PAN) trong N,N-
dimethylformamide (DMF) nhu 1a dung dich
16i, va polyvinylpyrrolidone (PVP) cung
platinum acetylacetonate (Pt(AcAc)2) nhu la
dung dich vo, dé tao ra soi nano cau trac 16i/vo.
Sau khi xu ly nhiét, s¢i nano 16i/vo PAN/(PVP
+ (Pt(AcAc)z) chuyén héa thanh soi nano
CNF/Pt véi tinh chat linh hoat du t6t dé c6 thé
dap truc tiép thanh dién cuc. Hiéu qua cua dién
cuc CNF/Pt da dugc nghién ctru mot cach hé
thong ddi véi ing dung CDI va LOB. Dién cuc
CNF/Pt da thé hién tinh chat dién hoa vuot troi
so véi dién cuc CNF do tinh cht xuc tac cua Pt
ddi véi ca hai qué trinh ORR va OER. Dién cuc
CNF/Pt ciing thé hién tiém ning rat 1on trong
qua trinh khir man st dung thiét bi CDIL. Thiét
bi CDI va pin LOB su dung di¢én cuc CNF/Pt
thé hién sy ting cuong trong ca dung lugng
riéng, hiéu suét nang lugng cling nhu sy kéo
dai tudi tho.

2. Thuwe nghiém
2.1. Nguyén li¢u

Polyacrylonitrile  (PAN, My = 150,000),
platinum acetylacetonate (Pt(AcAc)2), N,N-
Dimethylformamide (DMF, 99.0%) duoc dat tur
Sigma-Aldrich (Korea). Tt ca hoa chit déu duoc
ding truc tiép ma khong can 1am sach thém.

2.2. Sw chudn bi tim di¢n cwe CNF/Pt

Trude hét, soi nano cau trac 18i vo duoc
electrospun tir dung dich: PAN (10wt%) trong
DMF la dung dich 16i, va PVP (18wt%) cung
Pt(AcAc)2 (3.6wt%) trong DMF la dung dich
vo. Dung dich 161, vo nay da duoc electrospun

qua bo kim dugc thiét ké ddng truc. Puong
kinh cua kim bén trong la 0.35mm, trong khi d6
duong kinh ngoai cua kim 1a 1.05mm. Dung
dich 1061, vé dugc dua vao hai syringes riéng
biét, sau do két ndi véi bd kim déng truc. Toc
do dé‘iy cua dung dich 161, vo dugc diéu khién
boi hai micro pump riéng biét trong thiét bi
electrospinning (Nano NC, South Korea). Kep
¢4 su bﬁng kim loai dugc dung dé két ndi kim
v6i bd nguodn cao thé. Khoang cach tir kim dén
bod thu miu 1a 18cm. Toc do phun cua dung
dich 16i, vo dugc cai dat c¢b dinh ¢ 0.5 va
ImL/h, tuong ung. Cudi cling, sgi nano
PAN/PVP-Pt(AcAc)2 (16i/vo) da dugc thu trén
tam aluminum foil dit trén bd phan thu mau.
Dé hoan toan loai bd6 DMF c6 trong mau, tam
soi dd duoc sdy kho trong ti sdy chan khong
qua dém tai nhi¢t do phong.

Mang PAN/PVP-Pt(AcAc). sau do dugc xir
1y nhiét dé bén hoa, carbon hoa dong thoi khir
tién chat Pt thanh hat nano Pt. Trudc tién, mang
PAN/PVP-Pt(AcAc), dugc bén hoa trong
khong khi tai 300°C trong 4h (téc do tang nhiét
3°C/phtt) st dung 16 nung (MTI-OTF-1500X).
Sau do6, qua trinh carbon héa da dugc tiép tuc
trong khi N2/Hz (5% H2) tai 1000°C véi toc do
5°C/min va giir trong 2 gid. Trong sudt qua
trinh xt 1y nhiét, tién chat Pt(AcAc)2 dugc huy
nhiét tao thanh hat nano Pt. Tam CNF cling
duoc chuan bi dé so sanh hiéu qua dién hoa
bang cach electrospinning chi dung dich
polymer PAN, sau d6 xtr Iy nhiét vé1 quy trinh
tuong tu trén.

2.3. Sw phén tich dac tinh

Hinh thai cua soi nano trong cac mau di
dugc phan tich dung phuong phap field-
emission  scanning  electron  microscope
(FESEM) (Tescan VEGA- II LSU), thuc hién
tai dién ap 10-20kV. Phan mém TOMORO
ScopeEye 3.6 dugc dung dé xac dinh dudng
kinh trung binh cta soi tir anh chyp SEM. Phd
Raman da thu dugc tir thiét bi kinh hién vi
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Raman (Renishaw) véi budc song 532nm laser
va do phong dai x100. Po dan dién cua tAm vat
litu dugc do bang phwong phap 4-diém do.
Phan tich transmission electron microscopy
(TEM) duoc thuc hién béi may (Tecnai G2,
FEI) v6i dién thé gia toc 200k V.
2.4. Phép do dién hoa

Thé hién dién hoa cla cac tim vat ligu da
duoc nghién ctu bing cach st dung pin
Swagelok-type Li—O,. Cac mau dd duoc ng
dung truc tiép thanh dién cuc cathode trong pin
Li-O2 ma ko can thém chat két dinh hay phu
gia dan dién sau khi dugc dap thanh tdm tron
voi duong kinh 12mm. Céc nguyén vat li¢u
khidc nhu 1a Li foil (Honzo metal), a glass
microfiber filter (GF/C, Whatman), and a
stainless steel (200 mesh) duoc st dung nhu 1a
dién cuc anode, tim mang ngan (separator), va
phan thu dién (current collector), mot cach
tuong tmg. Poi voi dung dich dién ly, 1M
LiNOs trong DMAc di dugc sir dung. Bot mudi
LiNOs duoc nghién sau do6 lam kho tai nhiét do
150°C trong tii say chan khong. DMAc duoc
lam kho str dung molecular sieves (4A). Luong
nudc trong dung dich dién ly 1a thip hon
10ppm, duogc xac dinh bang may chuan do Karl
Fischer coulometer (C30, Mettler Toledo). Tt
ca pin Li-Oz dugc ghép trong tu glovebox
(MBraun, H20 < 1ppm). Phan tich dién hoa cia
pin Li-O2 duoc tién hanh sit dung VMP3
potentiostat (Biologic Science Instrument) tai
nhiét d§ phong.
2.5. Phép do CDI

Phép do CDI dé kiém tra hiéu suat khir mudi
dugc thuc hién thong qua h¢ MCDI duoc thiét
1ap bao gdém té bao CDI, mdét may bom nhu
dong va mot may do do dan dién. Té bao CDI
duoc tao thanh béng cach ghép mot cap dién
cuc song song (3.0 x 2.5cm, day 200pum) duoc
ngin cach v6i nhau bang mot tdm silicone cach
nhiét [22]. Mot dong 6n dinh 10mL/min duoc
stt dung dé bom dung dich NaCl 200ppm qua té

bao CDI B¢ dan dién (G) cua dung dich dau
vao duoc do cho dén khi khong ddi (Go). Sau
do6, dién thé 1.2V duoc ap vao té bao CDI va do
dan dién riéng giam dan (Gt) duoc do sau mdi
30 gidy cho dén khi khong thay ddi (Ge).

Dung luwong hap phu mudi (SAC) duge tinh
theo cong thirc sau:
_ (Cg'Ct)xv
=——

Téc d6 hap phy mudi (SAR) duge xac dinh
theo cong thirc sau:

SAC

SAC
SAR = —
t
trong d6 SAC (mg/g) 1a dung luong hap phu
mudi; SAR (mg/g.min) 1a toc d6 hap phu mudi;
Co, Ct (mg/L) lan lugt 1 ndng do ctia dung dich
NaCl, duoc tinh tir do dan dién cua dung dich
lac dau va tai thoi diém t (phat); V (L) 1a thé
tich dung dich NaCl; m (g) 13 khéi luong cua
dién cuc; va t (phit) 1a thoi gian hap phu.

3. Két qua va thao luin

Muc dich cua nghién cuu la ché tao tAm vt
liéu dién cuc cathode tir cac s¢i nano carbon
v6i cac 16 x6p thong nhau gitp thuan tién cho
qua trinh chuyén khdi va chuyén dién tich, két
hop xtic tic Pt nham lam giam sy qué thé, ning
cao hiéu suét ning luong ctia CDI va LOB. Qua
trinh ché tao tong quat cho vat lieu CNF/Pt
duge md phong trong Hinh 1. TAm CNF/Pt thu
dugc bang cach carbon hoa mang cau tao tir cac
soi nano ciu trac 18i/vo dugc ché tao bé‘mg
phuong phap electrospinning ddng truc. Soi
nano 16i/vo dugc ciu tao véi PAN la 16p 161 va
PVP cung tién chat mudi Pt 1a 16p vo. Sau khi
xur 1y nhiét, sgi nano 16i/véd dugc ky vong s&€
chuyén hoa thanh sgi CNF v&i cac hat nano
dinh chic chin, phan bd dong déu trén bé mit
soi. Bang cach dung cac tim alumina trong qué
trinh xr 1y nhiét & nén va lam phang bé mait
tam dién cuc, tAm dién cuc thu duge co6 thé ubn
cong nhe, co thé dap 16 dé truc tiép su dung
(Hinh anh S1).



Biti Trung Hiéu, Hupnh Anh Tudn,... | Tap chi Khoa hoc va COng nghé Pai hoc Duy Tan 6(55) (2022) 23-32 27

PAN solution

High voltage

Carbonization

N,H,_1200

.|=4_ PVP-Pt(AcAc), solution

/P[

Carbon Nanofiber *

Hinh 1. M6 phong qua trinh tong hop tim dién cuc CNF/Pt.

Hinh thai cia cic mau da duoc phan tich
bang phuong phap kinh hién vi dién tor quét
(SEM) va kinh hién vi dién to truyén qua
(TEM). Soi nano thu dugc sau electrospinning
thé hién hinh thai tuong ty soi chi voi kich
thudc ddng déu (Hinh 2a). Qua phan tich nhiéu
anh SEM khac nhau, duong kinh trung binh cia
s¢o1 khoang 720nm. Sy tuong phén trong anh
TEM (Hinh 2c) chi ra cdu tric 18i v& cua soi
nano PAN/PVP-Pt(AcAc),. Puong kinh phan
161 cua sg1 nano khoang 390 nm va d¢ day cua
16p vo khoang 165 nm, dan dén duong kinh soi
trong anh 1a 720nm. Hinh 2b, 2d thé hién hinh
thai cua soi nano CNF/Pt thu duoc sau khi xu
1y nhiét. Anh SEM cho thay s¢i nano CNF/Pt
van giit dugc ciu triic 1D véi dudng kinh dong
déu khoang 300nm. Sy giam duong kinh soi
sau khi carbon héa la do sy chay cua PVP
ngoai 16p vo ciing nhu sy loai bo cac nguyén t6
non-carbon nhu H, N, O trong polymer PAN

[23]. Qua trinh carbon hoa ciing chuyén d6i
Pt(AcAc), thanh hat nano Pt trén bé mit soi
CNF (Hinh 2b). Nhu thiy trong hinh, cic hat
nano Pt co kich thudc nho hon 20nm va phan
bd déng déu doc theo bé mit sgi CNF (Hinh
2b, 2d). Khéi lugng Pt trong mau CNF/Pt 1a
26wt% dua vao phuong phép phan tich nhiét
trong luong TGA (Hinh 2e). Cac hat nano cua
mau CNF/Pt dugc xac minh 14 hat Pt dua trén
phuong phap nhidu xa X-ray (XRD). Gian d6
XRD ghi lai tir phan tich mdu CNF/Pt thé hién
ba peak dang chu y tai 20 = 40, 46, va 68°.
Nhiing peak nay twong Ung voi su phan xa
(111), (200), va (220) cta cau trac 1ap phuong
tam mat (fcc) cua tinh thé Pt (JCPDS #04-
0802). Kich thudc tinh thé trung binh cta hat
nano Pt dugc udc lugng thong qua phuong
trinh Scherrer 1a ~ 7nm. Sy c6 mét cua Pt trong
miu ciing di dugc khing dinh thém bang
phuong phap EDX (Hinh 4a).
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Hinh 2. Anh SEM cua (a) soi nano 15i/vo PAN/PVP-Pt(AcAC)z, (b) soi nano CNF/Pt. Anh TEM cua (a) soi nano 16i/vo
PAN/PVP-Pt(AcAc), (b) sgi nano CNF/Pt. (¢) Gian d6 phan tich nhiét trong lugng ciia CNF/Pt. (f) Gian d6 nhiéu xa
XRD cuia CNF/Pt.

Tinh chat dién tor cia dién cuc CNF va
CNF/Pt ciing di dugc khao sat bang phd
Raman. Hinh 3 thé hién hai peak D va G-band
cia vat liéu tai 1340-1350cm™ and 1580-
1590cm, mot cach tuong tmg. Ti 1& (Io/lg) la
khac biét dang ké giita hai mau: 0.97 cho CNF
va 0.83 cho CNF/Pt. Piéu nay thé hién sy c6
mat cua hat nano Pt trong qua trinh chuan bi

mau CNF/Pt di lam ting tinh graphit cua vat
liéu [12]. Thém vao do, su trugt nhe cua G-
band tir 1590cm™ sang 1581cm™ ciing di duoc
ghi nhan, thé hién c6 sy trao d6i electron tir Pt
sang CNF [12]. B dan dién cia CNF, CNF/Pt
duoc x4c dinh bang phuong phap dau do bon
diém. Sy ting do din dién tir 3.2S/cm cua CNF
1én 16S/cm cua CNF/Pt da dugc quan sat.
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S |
© |
N—r
> |
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Hinh 3. Ph6 Raman cua hai vat liéu CNF va CNF/Pt.

Su phan bd cua hat nano Pt trén bé mat soi
CNF cing nhu toan bo dién cuc da dugc phéan
tich thém bang phuong phap EDX mapping va
chyup mat cat SEM. Hinh 4b thé hién cac hat
nano Pt di dugc phan bd dong déu trén toan bo

bé miat. Po day cua méu 1a khoang 50um (Hinh
5). Cac hat nano Pt ciing dd dugc thdy trén
khip chiéu day ctia mau phan tich & d6 phong
dai cao hon (Hinh 5b, 5¢).
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1 2

Hinh 5. (a,b) Anh SEM mit cit ciia miu tai cic d6 phong dai khac nhau. (c) EDS quét trén mit cit ciia mau.

Thé hién dién hoa ciia mau CNF/Pt da duoc
nghién ctru dé danh gia wu diém cta nd khi tng
dung lam di¢én cuc cathode pin LOB. Pin
Swagelok LOB dé nghién ciru di dwoc ghép
v6i cac thanh phan nhu sau: Li foil 1a anode,
mang glass microfiber 1a vach ngan, ludi thép
khéng gi dung dé thu dong dién, va dung dich

dién ly 1a 1 M LiNO3 trong DMAc. Hinh 6a thé
hién dir liéu xac-xa hét dung luong cho vong
dau tién cua pin Li-O, st dung dién cuc
cathode CNF va CNF/Pt tai mat do dong
200mA/ge. Mic du dir liéu xac-xa téng quan
ctia pin LOB 1a tuong tu d6i v6i hai miu, mot
su khac biét rd rang vé dung luong riéng va
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dién thé trong qua trinh xac-xa da dugc quan
sat. Pién cuc CNF thé hién dung luong
3300mAh/ge, trong khi d6 dién cuc CNF/Pt thé
hién 5600mAh/gc. Su qua thé & qua trinh nap
cua dién cuc CNF/Pt cling thép hon dién cuc
CNF. Diéu nay chi ra rang xtc tac Pt da cai
thién dung luong va hi¢u qua dién hoda cia pin
LOB. Két qua thu dugc 1a khd twong quan véi
mot sé nghién ctru trude day [24, 25]. Puoc cb
vil boi nhiing két qua nay, thi nghiém vé tudi
tho cua pin da duogc tién hanh & diéu kién dung
lugng 1000mAh/gc va mat do dong 500mA/gc.
Hinh 6b thé hién dir liéu dién thé xa-nap ciing
nhu s6 vong 1dp cua pin LOB str dung dién cuc
cathode CNF va CNF/Pt. Dit liéu thé hién su
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khac nhau dang ké cua pin LOB sir dung hai
dién cuc. Hiéu suét nang luong cho vong lap
dau tién cua pin LOB st dung di¢n cuc CNF/Pt
la 80% trong khi véi dién cuc CNF la 67%.
Diéu nay c6 duoc 1a do su dong gop tr tinh
chit xtic tac cho qua trinh ORR va OER ctia hat
nano Pt. Trong sudt qué trinh thi nghiém sé chu
ky xac-xa cua pin, su qua thé cua pin LOB sir
dung dién cuc CNF ciling taing nhanh hon dang
ké khi so sanh véi pin LOB st dung dién cuc
CNF/Pt (Hinh 6b). Boi nhitng diéu trén, pin
LOB sir dung dién cuc CNF/Pt thé hién s6 vong
lap 1én toi 158 vong, 16n gap gan hai lan so véi
pin LOB st dung dién cuc CNF (67 vong)

(Hinh 6b).
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Hinh 6. (a) Dit liéu xac-xa dung luong téi da cho vong dz‘?}u tién cua pin Li—O; str dung dién cuc cathode CNF
va CNF/Pt tai mat d6 dong 200mA/gc. (b) Dir liéu xac-xa dang dong cua sgi nano CNF/Pt va CNF vdi dung lugng
gi6i han 1000mAh/gc va mat 4§ dong 500mA/gc.

Kha niang hap phu mubi cia dién cyc CNF
va CNF/Pt da dugc danh gid va so sanh thong
qua Hinh 7, cho thdy qua trinh hip phu mudi
dat cuc dai ¢ 700 giay ddi vai dién cuc CNF va
& 1300 gidy d6i véi dién cuc CNF/Pt. Gia tri

dung lwong hip phu cuc dai 1a 14mg/g d6i véi
dién cuc CNF va 16 mg/g d6i voi dién cuc
CNE/Pt. Piéu nay cho thiy sy xuat hién ctia Pt
tuy kéo dai thoi gian dat cAn bang nhung lai

lam tang kha nang hap phu mudi cua di¢n cuc.
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Hinh 7. Qua trinh hdp phu mudi cta dién cuc CNF va dién cuc CNF/Pt.
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4. Két luan

Tom lai, dién cuc linh hoat, khong chét két
dinh CNF/Pt da duoc ché tao thanh cong bang
phuong phap electrospinning ddng truc dung
dich PAN va dung dich PVP-Pt(AcAc).. Dién
cuc CNF/Pt thé hién cac 18 xdp 16n 2-4pm lién
két v6i nhau. Hat nano Pt (<20nm) véi kich
thude va su phan bd dong déu da duoc dinh 1én
bé mit soi sau qué trinh x 1y nhiét soi nano
16i/vdo PAN/PVP-Pt(AcAC)2. Nho vao céu triic
xép va su ¢6 mat déng déu cua xtc tac nano Pt,
pin LOB s dung dién cuc nay cung cap mot
dung lugng riéng 5600mAh/g: tai 200mA/gc
cao hon dang ké dung luong 3300mAh/g. cua
dién cuc CNF. Xuc tac Pt cling lam giam su
qua thé ciia pin LOB trong ca hai qua trinh xa
nap khi so sanh véi pin LOB st dung CNF.
Hon nita, sy giam qua thé nay gitp cho pin Li—
02 kéo dai tudi tho tir 67 vong lap 1én 158 vong
tai dung lugng gidi han 1000mAh/gc va mat do
dong 500mA/g.. Déi voi qua trinh khir mubi
bang cong nghé CDI, dién cuc CNF va CNF/Pt
cho dung lugng hip phu cuc dai lan luot 1a
14mg/g va 16mg/g, mot két qua kha kha quan
cho cac ung dung khir man st dung cong nghé
khtr ion dién dung trong tuong lai.
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