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Tém tit:

Trong nghién ciru nay, nano vang dwgc sir dung 1am chét phu gia cho dién cuc sit nhim cai thién kha ning chu trinh
héa ciia né trong dung dich kiém. Hinh thai hoc ciia hat nano vang dwoc khao sat thong qua phép do hién vi dién tir
truyén qua (TEM). Pé danh gia vai tro chit phu gia ciia nano vang trong dién cuec sit, phép do quét thé tudn hoan
(CV) da dwgc thye hi¢n trén cic dién cwe Fe,O,/Au va Fe,0,/Au/AB (AB - acetylene black) sir dung lwgng nano vang
khac nhau. Két qua cho thiy, lwgng nano vang va AB anh hu’o’ng manh dén dic trung dién hoéa cia dién cuc sit. AB
giup ting do din dién cia dién cuc Fe,O,/Au/AB, trong khi nano vang thé hién anh hwong tich cwe dén phan vng

oxy héa - khir ciia sit.

Tir khéa: dién cuc Fe,O,/Au/AB, nano vang, pin st - khi, vét liéu Fe,0,/Au.

Chi s6 phén loai: 1.4

Dat van de

Cong nghé nano dang phat trién manh mé 1a nho su phat
trién cuia vat liéu nano va cac tmg dung to 16n trong cac linh
vuc khac nhau, vi du nhu phan phdi thude [1], cai thién chan
doédn ung thu [2], hay cac linh vuc khac nhu chat xuc tac [3],
pin nhién li¢u [4], phat hién kim loai ndng [5], tri liéu [6]...
Trong linh vuc y hoc, hat nano vang (GNP) thu hat dugc
nhiéu sy chii ¥ nho hidu quéa hép thy anh sang ciing nhu kha
nang phan phdi thude véi hidu qua cao [7] lai it doc tinh [8].

Trong linh vuec tich trir va chuyén dbi nang lugng, viée
su dung cac vat liéu nano lam chét xtc tac cling thu hut
duoc nhiéu su quan tdm cua cac nha khoa hoc. Theo cac
nghién ctru trude dy, hidu qua cia pin sit - khi bi han ché
do hiéu suit phong - nap thip va téc do tu phong cao. Tuy
nhién, pin sit - khi co dung luong ly thuyet cao nén hién nay
viée cai thién, nang cao nang lugng, hidu suat cua pin st -
khi dang dugc nghién ciru rong rii, voi nhidu ¥ tudong duge
trién khai cho két qua tuong ddi kha quan. Céc bién phap
st dung chét phu gia, thay ddi hinh dang, kich thudc hat
sat da cai thién dang ké hiéu suét cua pin sit - khi [9-11].

Nhiéu nghién ctru st dung cAu trac nano lam vat liéu
hoat dong dién cuc hay chit phy gia, gitip rat ngin quing
duong khuéch tan ctia cac ion va dién tir, di cai thién dang
ké nang lugong va hi¢u sudt cla pin [12-15]. Vat liéu nano
vang véi hoat tinh xuc tac cao so v6i kim loai khoi [16]
duoc hy vong s& cai thién dugc nhiing han ché cua dién cuc
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sat. Do vdy trong nghién ctru ndy, hat nano vang cing véi
nano cacbon (AB) duoc sir dung lam chat phu gia cho dién
cuc sat dé cai thién kha nang chu trinh hoéa, hiéu sut phong
- nap cua no.

Thuc nghiém

Hdn hop bot oxit sit va nano vang (Fe,0,/Au) dugc ché
tao nhu sau: cho 1 g Fe O, kich thudc nanomet (Aldrich)
vao dung dich nano vang (Au) véi cac lugng thé tich khac
nhau (30, 50, 100 ml). Hon hop duoc khudy tir voi toe do
200 vong/phit trong 2 h, sau d6 dugc say kho ¢ 60°C trong
24 h, thu duoc hén hop san phadm Fe,0,/Au.

Dé do tinh chat dién hoa cua F‘eZO3/Au thu qu'()’C, chung
to1 ’ché tao 1a dign cyc Fe, O,/Au bang céch’nghién trén’90%
khoi lugng vt ligu Fe,O,/Au va 10% khoi lugng chat ket
dinh polytetraflouroethylene (PTFE), sau d6 can mong. La
di¢n cuc Fe,O,/Au/AB ciing dugc ché tao tuong tu véi 45%
khoi luong Fe O,/Au, 45% khéi luong AB va 10% khdi
luong PTFE.

Céc di¢n cyc Fe,0,/Au va Fe,O,/Au/AB duge cit ra tir
la dién cyc thanh dang vién mong c6 duong kinh 1 cm va
d6 day khoang 0,1 cm. Vién dién cuc sau d6 dugc ép 1én vt
liéu dan dong 14 luéi Titanium véi luc ép khoang 150 kg/cm?
dé gén chat dién cuc vao ludi Titanium.

Céc phép do quét thé tudn hoan dugc thuc hién trén cell
3 dién cyc véi Fe,O,/Au hodc Fe,O,/Au/AB la di¢n cuc lam
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Abstract:

In this study, gold nanomaterials were used as an
additive for iron electrodes to improve its cyclability in
alkaline solutions. The morphology of gold nanoparticles
was investigated via transmission electron microscopy
(TEM) measurement. To evaluate the role of additive
gold nanomaterialsiniron electrodes, cyclic voltammetry
(CV) measurements were performed on Fe,O,/Au and
Fe,0,/Au/AB (AB - acetylene black) electrodes using
various amounts of nanogolds. The results show that
the amount of nanogolds and AB strongly affects the
electrochemical characteristics of the iron electrodes.
AB helps increase the electrical conductivity of Fe,O,/
Au/AB electrodes while gold nanoparticles show positive
effects on the oxidation reaction of iron.

Keywords: Fe,0,/Au/AB electrode, Fe,O,/Au material,
iron-air battery, nanogold.
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viéc (WE), Pt 1a dién cuc ddi (CE) va Hg/HgO la dién cuc
so sanh (RE). Dung dich dién ly 1a KOH 8M. Cac phép do
CV dugc thuc hién véi toe do quét 5 mV/s va thé quét trong
khoang tir -1,3 dén -0,1 V.

Két qua va thao luan
Hinh thadi hoc vt liéu nano vang

Hinh dang, kich thudc cua hat nano vang dugc quan sat
bang kinh hién vi dién tir truyén qua (TEM), két qua thé
hién trén hinh 1. Cac hat nano vang rit nho, khong dong
déu, co kich thude tir vai dén vai chuc nano mét, c6 xu
hudng két ty voi nhau tao thanh mang 16n. Hat nano vang
nhé 6 hoat tinh xtc tac tot nhung hién tugng két tu thanh
dam s€ lam giam dac tinh nay cua ching.

Hinh 1. Anh TEM ciia miu nano vang.

Dac trung dién hoa

Cac két qua do CV cua dién cuc Fe,O0,/Au v6i lugng
nano vang khac nhau (30, 50 va 100 ml) trong dung dich
dién ly KOH dugc thé hién trén hinh 2.

O tit ca cac mau chi cé su xuét hién cia mot cap dinh
oxy hoa - khir & thé khoang -0,6 V (a,) theo chiéu quét thuan
va khoang -0,95 V (c,) twong ung theo chiéu quét ngugc lai.
Céap dinh nay dugc xac dinh 1a cap phan tng oxy hoa - khir
ctia Fe/Fe(IT). Nhu vy, ta khong quan sat thiy cip dinh oxy
hoa - khu cua Fe(H)/F,e(IH). Bén f:anh cap dinh a/c, con
c6 mot dinh oxy hoéa rat nho a  xuat hién ¢ the -0,8 V duoc
cho 1a sy oxy hoa Fe tao thanh Fe(OH)_, trudce khi tao thanh
Fe(Il) va dinh sinh khi H, ¢ the -1,2 V.

Cip dinh oxy hoa - khir Fe(IT)/Fe(IIT) khong xuat hién
¢6 thé do 16p cach dién Fe(OH), hinh thanh tai dinh a da
lam tang dién trd dién cuc, dan dén lam giam toc do phan
g oxy hoa tiép theo ciia Fe(Il) tao thanh Fe(III) va ting
qué thé ctia cip phan tng nay. Su ting qué thé din dén dinh
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oXy héaa, dlen ra ngoai khoang thé quet nén khong quan sat
thay Rleng mau 30 ml Au, dinh a, xuét hién & thé rét cao,
gan thé ngat -0,1 V nén khong xuat hi¢n dinh khur ¢, theo
chidu quét nguoc lai.

Khi ting sé chu ky phong - nap, dong oxy hoa - khir
clia ca ba mau déu bi giam dan. D6 co thé do 16p thu dong
Fe(OH), hinh thanh tai dinh a  trong qua trinh phong dién
lam giam toc dd phan g oxy héa - khir ciia sit ¢ 16p bén
trong, gay nén sy giam dong oxy hoa - khur & cac chu ky
tiép theo.
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Hinh 2. Dac trung CV mau Fe,0,/Au véi (A) 30 ml Au, (B) 50 ml
Au va (C) 100 ml Au.
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Hinh 3. Pic trung CV clia mau Fe,0, thueng mai.

Pé danh gia kha ning tng dung cua vat liu Fe,0,/Au
tong hop dugc, phep do CV cua mau Fe,O thuorng mal da
duoc thyc hién dé so sanh voi mau tong hop, két qua duoc
thé hién trén hinh 3. Déi voi mau thuO’ng mai, chi c6 mot
cdp dinh oxy hoéa a /c, rit nho & thé khoang 0 9Vva-1,0
V tuong tmg. So sanh v6i két qua do CV cua mau Fe,0,/Au
ché tao (hinh 2)ta thdy két qua CV ciia mau téng hop Fe 0,/
Au t6t hon mau thuong mai dugc thé hién & cac dinh oxy
hoa - khir sac nhon, rd rang hon, dic biét 1a mau 30 ml Au.
Ngoai ra, mau tong hop Fe,0,/Au con xuét hién dinh a, ma
trong mau thuong mai khong c6. Piéu d6 chung td hat nano
vang kich thich phan tng oxy hoa - khir ciia sét, ting cuong
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budc oxy hoa Fe thanh Fe(OH) , tao diéu kién cho budc
phan (g tiép theo oxy hoa Fe(OH) thanh Fe(OH) Riéng
mau 30 ml Au, c6 sy xudt hién cta dlnh a, thé hién phan tng
Fe(IT)/Fe(III) ¢ thé twong dbi cao gan diém thé dimg -0,1 V
ctia phép do CV. Trong cac mau nghién ciru 30, 50 va 100
ml Au, miu 30 ml Au dudng nhu ¢é anh hudng tét nhat cua
nano vang thé hién trén dic trung CV & hinh 2C. Vai trod cia
nano vang trong vi¢c kich thich phan tng oxy hoéa Fe(Il)
thanh Fe(IIT) chwa thé hién rd ddi voi mau 50 va 100 ml
Au. D6 ¢6 thé do ban than hat nano vang c¢6 xu hudng két tu
thanh ddm nén vai trd xuc tac ciia nd bi gidm. Mt khac, khi
lop Fe(OH) tao thanh, gia tri ndi trd cua dién cuc tang 1én,
dan dén giam tdc do phan tmg cua Fe(IT)/Fe(III).

Nhu vay, vai tro phu gia cua nano vang trong cac mau
Fe,O /Au ché tao chua thyc sy ndi troi. B co thé do Fe,O,
la chat cach dién, hat nano vang déng vai tro chat phy gia
khong chi lam gidm néi tré cia dién cuc, ma con phat huy
hoat tinh xuc tic cho phan tg oxy hoa - khir ctia sit c6 xu
hudng két tu thanh dam da lam giam tac dung tich cuc cia
né. Trong ba mau khéo sat 30, 50 va 100 ml Au, mau 30 ml
Au cho cac dinh oxy hoa khu t6t hon. Dé lam tang do dan
di¢n cua di¢n cyc, mau Fe, O,/Au duoc bd sung chat phu gia
nano cac bon (AB), két qua do CV cua di¢n cyc Fe,0,/Au/
AB trong dung dich KOH 8M dugc thé hién trén hmh 4
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Hinh 4. Pac trung CV mau Fe,0,/Au/AB véi (A) 30 ml Au, (B) 50
ml Au va (C) 100 ml Au.

Theo so dd hinh 4, chiéu quét thuén c¢6 su xut hién cua
cac dinh oxy hoaa,a ,a, & thé khoang -1,0; -0,8; -0,3 V trén
duong CV cua méu 30 ml Au, trong khi mau 50 va 100 ml
Au chi c6 dinh oxy hoaa, a, xudt hién. O chiéu quét nguoc
lai xuat hién céc dinh khu’ tLrorng tmgc, c, rat nho. Dang Chu
¥, mau 100 ml Au c6 cac dinh oxy hoa a, bi dich nhiéu vé
phia duong va dinh khtr ¢, bi dich vé ph1a am gay nén sy
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tang qua thé din dén dinh ¢ , khong quan sat dugc do bi che
phu bai dinh sinh khi H,.

So sanh v&i mau khong c6 nano cac bon AB trong dién
cuc (hinh 2) cho théy, cuong do Q(‘)ng dién ctia mau Fe,O,/
AI}/AB da duoc cai thién d'fing ké. "ljuy nhién, dinh k{lﬁ' c,
thap va c6 xu hudng dich vé phia thé am trong cac mau co
ham luong nano vang cao, gy ting qua thé nén bi che phu
boi dinh sinh khi H,. Pay 1a tac dung khong mong mubn khi
thém AB vao dién cuc. Nhu vay, véi sy ho trg cua AB, dnh
huéng tich cuc cia nano vang dén téc do phan Gmg oxy hoa
- }(hfr trm}g dién cyc Fe,0,/Au/AB dé~duqc cai thién. Tror}g
s0 cac mau nano vang nghién clru, mau c6 lugng nano thap
hon cho két qua t&t hon (mau 30 ml Au cho két qua t6t
nhét). Véi viée han ché tinh két tu thanh dam cta cac hat
nano vang, vat li¢u Fe,O,/Au duqc hy vong s€ cai thién hqn
nira kha nang chu trinh hoa cuia sat, gitp nang cao hi¢u suat
phong - nap cua pin sit - khi.

Két luan

Vit liéu nano vang dugc st dung lam chét phu gia cho
dién cuc sat gitp cai thién kha ning oxy héa ctia nd. Cac hat
nano vang c6 xu hudng két tu thanh dam, dan dén hoat tinh
xUc tac cua no bi gidm di. Lugng nano vang anh hudéng manh
dén dac trung dién hoa cua dién cuc sat, luong nano vang it
hon hd trg kha nang oxy hoa sit t6t hon. Trong nghién ctru
nay, mau st dung 30 ml Au cho két qua CV t6t hon so véi
mau sir dung 50 va 100 ml Au. Su hd tro cia AB da gitip cai
thién do dan dién cua dién cuc, gitip anh hudng tich cuc cta
nano vang dén tdc d6 phan tng oxy héa - khtr trong dién cyc
Fe,0,/Aw/AB dugc cai thién.

Nghién ctru nay dugc tai trg boi Quy Phat trién khoa hoc
va cong nghé qudc gia (NAFOSTED) thong qua dé tai ma sd
103.02.2018-04. Cac tac gia xin tran trong cam on.
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