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ABSTRACT

Electrochemical activation process of nano and submicro LaNi; Co, sMn, ,Al, ; materials in
KOH 6 M solution were studied by cyclic voltammetry. The obtained results show that the
materials have been activated after 20 CV cycles. Electrochemical parameters such as E,, R, J,,
Q.. 0,. B.. B, have been modified together with the particle dimention. The best electrochemical

activation arived at 200 nm particles materials.

I - GIGI THIEU

Vat liéu LaNi; dugc stir dung lam hoat chat
cuc am trong dquy Ni-MH, dua trén kha nang
tich thoat hydrd thuan nghich trong qua trinh
phéng nap. Dung lugng riéng, t6c do phdng
nap, thoi gian séng cta acqui Ni-MH phu thudc
cht yéu vao tinh chat cua vat liéu va dién cuc
am [1 - 8].

Hién nay, nghién ctu cai thién kha nang tich
thodt hydro cta vat lieu AB; dang dugc quan
tam dac biét. Cung v6i viéc nghién ciu thay thé
La béang cdc nguyén t6 dat hiém [2 - 3], Ni bang
kim loai chuyén ti€p khac [4], nghién ctu ché
tao vat liéu cé kich thudc thich hop tré thanh
mot huéng nghién cttu quan trong [5 - 8]. Vat
liéu LaNis ¢6 kich thudc hat ¢& nanomet c6 bé
mat riéng 16n, khoang cich ti€p xiic ngéan, hia
hen kha nang lam tang hiéu qua kinh t&€ k¥
thuat, toc do phéng nap va nhét 1a dung lugng
riéng.

Trong bai bdo nay chung toi trinh bay két
qua nghién cttu qud trinh hoat héa dién hoéa vat
lieu goc LaNis; bang phuong phdp CV. Cic
thong s6 dién héa nhu E, R, J;, Q.. Q. B.. B,
ciling nhu cdc tinh chét dién héa bé mat cla dién
cuc dugc xu 1y tir dudng cong CV sé dugc dua

ra thao luan.

II - THUC NGHIEM

Vat liéu khoi duge ch€ tao tir cac kim loai
tinh khiét bang phuong phdp niu chay hé quang
trong moi trudng khi Argon. Thanh phan
nguyén t6 va thanh phan pha cta hop kim duge
kiém tra bing phuong phdp tdn xa nang lugng
(EDS) va nhiéu xa tia X.

Sau d6 nghién bing mdy nghién hanh tinh
Frist 6, ba loai vat liéu bot thu dugc cé kich
thudc trung binh 1an lugt 1,2 um, 200 nm va 150
nm tuong ng véi thoi gian nghién 5, 10 va 15
gi0. Kich thuée hat cla vat liéu dugc quan sit
bang hién vi dién tir quét FESEM S-4800.

bién cuc am duoc ché tao tir bot
LaNi; 4Co, sMng ,Aly; va bot Ni theo ti 1& 1:1,
phu gia polyaninin (3% khéi luong tong). Hon
hop dugc ép 1én tdm Ni x6p vé6i ap luc 5000
kg/cm’ tao thanh dién cuc, sau dé gan tiép xidc
v6i day din bang keo bac, c6 dinh méi gin bing
nhua epoxy.

Kha nang hoat héa clta dién cuc duoc
nghién cttu bing phuong phdp phan cuc vong da
chu ki (CV), khoang quét thé tir -0,8 V dén -1,3
V so véi dién cyc calomel bdo hoa, trong dung
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dich KOH 6 M, van téc quét 30 mV/s.
11 - KET QUA VA THAO LUAN

1. Ché tao hop kim nano goc LaNi;

Phé EDS va XRD cia miu LaNisg
Co,sMn Al ; ché tao bang hé quang dugc gidi

cn Ni
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La M
ke
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thiéu trong hinh 1. Vat liéu ch€ tao dugc c6
thanh phan hop thic (bang 1). Phé XRD c6 4
vach cuc dai nhiéu xa dic trung cua LaNis,
khong chita cic pic la.

Anh SEM ciia vat liéu sau 10 gid nghién
duoc gidi thiéu trong hinh 2, vat liéu ch€ tao
dugc ¢6 dang phién, bé day trung binh 200 nm.
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Hinh I: Phd EDS va XRD ctia mau LaNi, ; Coy sMn Al 5
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Hinh 2: Anh SEM ctia méu LaNi; 3Co, sMn, 4Al 5
nghién hanh tinh 10 gi¢

2. Phé CV ciia qua trinh hoat héa

Dién cuc sau khi ché tao dugc hoat héa bing
phuong phédp phan cuc vong da chu ki (CV) nhu
da trinh bay trong phan thuc nghiém. Phé phan
cuc vong da chu ky dién hinh clia miu
LaNi; 4Co, sMny ,Aly; v6i kich thuéc 200 nm
dugc gidi thiéu trong hinh 3.
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Bdng I: Thanh phan nguyén t6 cua mau

LaNi; s Co, sMng Al 5
Nguyén té (%) khoi (%) nguyén
lugng tu
Al 1,99 5,28
Mn 4,86 6,32
Co 6,97 8,46
Ni 50,58 61,61
La 35,60 18,33

Dong phéng va dong nap déu tang dan khi
s6 chu ky tang. Trong 10 chu ky ddu dong
phéng tang manh, sau d6 t6c do tang cham lai
va dan 6n dinh sau 100 chu ky. Sau chu ky tha
25, dong phéng va dong nap clia cic miu c6 su
khdc biét r6 rét. Mau c6 kich thudc hat 150 nm
c6 dong phéng va dong nap 16n nhat, mau cé
kich thuéc 1,2 um cé dong phéng va dong nap



nho nhét (hinh 4).
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Hinh 3: Phd CV ctia mau LaNi; {Co,sMn, Al 5, nghién 10 gid
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Hinh 4: Bién thién ciia mat do dong tai -1,1 V (a) va -0,9 V (b)

3. Bién thién dung lugng phong - nap

Bién thién dung lugng phéng - nap cta dién
cuc am theo kich thudc hat va s6 chu ky phéng
nap dugc gidi thiéu trong hinh 5. Dung luong
phéng - nap cta dién cuc am tang manh trong
khoang 10 chu ky dau, sau d6 tang cham va dan
6n dinh. Miu c¢6 kich thuéc 200 nm c6 dung
lugng phéng - nap cao nhat, mau c6 kich thuge
1,2 um ¢6 dung lugng phdéng - nap thap nhait.

4. Bién thién cac thong so dién hoa trong qua
trinh hoat héa

a) Bién thién dién thé mach ho (E,)

Thé mach hé E,, 1a mot thong sé nhiét dong

quan trong, lién quan dén noéng do hydro hap
phu trén bé mat vat liéu dién cuc am, néng do
hydr6 hép phu cang 16n E; cang 4m. Theo két
qua khao sdt trén ta thdy trong khoang 10 chu
ky dau dién th€ mach hé ting manh vé€ chiéu
am. Diéu nay chdng t6 bé mat dién cuc duge
hoat héa manh trong 10 chu ky dau. Sau d6 E,
dan 6n dinh, mau ¢6 kich thuéc hat 150 nm c6
dién th€ mach hé am nhat, mau cé kich thude
1,2 um c6 dién thé mach hd duong nhat.

b) Bién thién dong trao doi J, va dién trd phdn
cuc Rp

Dong trao déi J, va dién tré phan cuc R, 1a
nhiing thong s6 quan trong lién quan dén nong

437



do hydro hap phu trén bé mat vat liéu dién cuc
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Hinh 5: Bién thién dung luong nap Q, (a) va dung lugng phéng Q, (b)

-0.95 1
-1.00

-1.059 §

o

E (V/SCE)

-1.10

Kich thuge hat
—0— 1,2um

So chu ky

Hinh 6: Bién thién dién th€ mach hé (E,) theo s6 chu ky hoat héa CV

iy =FAK k0" (1-6)a'" “ay, (1)

Trong do:

k, k. 1an lugt 1a hang s6 t6c do cua qud trinh
anoOt, catot.

@1a do che phu cua hidro; x, y, z 1a phan tu
so cua Hg,,, OH va H,0.

Apy-Va Ay o' hoat do cta ion OH va H,O tai

ranh gidi pha ran / 10ng,

. hé s6 chuyén dién tich.

Tuong ty nhu dién thé mach hg, dong trao
doéi J, va dién tro phan cuc R, ciing bién déi
manh trong 10 chu ky dau (hinh 7). Trong 5 chu
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ky dau dong J, tang manh, dién tré phan cuc
giam manh, ching t6 hién tugng hap thu hydro
vao bé mat vat liéu tang c6 tinh dot bién. Sau d6
céc dai luong nay bién déi cham dan va dat dén
trang thai 6n dinh sau chu ky thi 15. Méu c6
kich thudc 150 nm c6 mat do dong 16n nhat va
dién trd phan cuc nho nhat, mau cé kich thude
1,2 um cé mat do6 dong nhd nhat va dién tré
phan cuc 16n nhét.

¢) Bién thién hé so Tafel B, va p,

Trong 10 chu ky ddu ca B, va B, déu thay
déi rat manh, sau d6 céc gid tri nay dan 6n dinh.
Trong ca hai nhdnh an6t va catot gid tri B, va B,
ctia miu c6 kich thudc hat 1,2 um nho nhat,



chitng té phan ting oxi héa khur hydrd trén mau
nay dién ra dé dang hon. Trong cdc mau trén,
gid tri B, 16n hon rat nhiéu so véi B, diéu nay
cho thay phan tng khir tao hydro H xdy ra dé
dang hon phan tng oxi héa hydro H.

Khi kich thugc hat giam, lam cho thong s6
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dién hoa bién déi theo, dong trao déi J, va dung
luong phong nap tang, dién trd phan cuc giam,
déu c6 thé gidi thich do bé mat riéng clia vat liéu
tang. Tuy nhién, khi tang thoi gian nghién, kich
thuéc hat gidm nhung c6 thé gay ra nhiing xo6
léch mang trén bé mat hat 1am cho kha nang
hoat héa ctia cdc mau giam xuong.

40

—_ Kich thudc hat
Y 1 —— 1,2 um

£ 30 —O— 200 nm

(8]

S

0 20 40 60 80 100
S6 chu ky
b

Hinh 7: Bién thién dong trao doi J, (a) va dién trd phan cuc R, (b)
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Hinh 8: Bién thién hé s6 Tafel B, (a) va B, (b) trong qud trinh hoat héa

IV - KET LUAN

Bing nguyén liéu va diéu kién k§y thuat hién
nay da ché€ tao dugc vat liéu
LaNi; 4Co, sMny ,Aly;, v6i kich thuéc hat d =
150 nm, 200 nm va 1,2 um, c¢6 thanh phan va
céu tric hop thiic. Nhitng nghién citu béng
phuong phap quét thé vong da chu ky cho thdy
vat liu c6 kha nang hoat héa tét sau 20 chu ky
CV. Cic thong s6 dién héa nhu E,, R, J,, Q,,
Q,, B.. B, déu bién doi theo xu hudng t6t khi

giam kich thuéc. Tuy nhién, vat liéu cé kich
thudc hat d = 200 nm cho thay kha nang hoat
héa va cdc thong s6 dién hoa tot nhat.
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