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Abstract

The aim of this work was to study the influence of the concentration Ni(NOs), precursor, current density and
deposited time on the structure and the electrochemical properties corresponding with nickel hydroxide thin films
preparing by the electrochemically deposited method. The results indicated that these films were the a-Ni(OH), form
and the film was electrodeposited at 3 mA/cm’ 300 seconds in 0.001 M Ni(NO;), solution shows the best
electrochemical properties.
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1. GIOI THIEU

Tinh chat dién héa cua niken hydroxit & dang
mang moéng da dugc nghién ctru rong rai [1, 5, 7], do
c¢6 nhitng tng dung quan trong nhu: ché tao vt lidu
hap thu quang trong thiét bi dién sic, ché tao dién
cuc xtc tac cho cac qua trinh tong hop dién hoéa.
Trong linh vyc nay mang niken hidroxit c6 kich
thuéc hat nano cho thay c6 nhiing tinh ning vuot
trdi so véi niken kim loai va niken hydroxit dang bot
nho kich thuée tinh thé nhoé, dién tich bé mit 1én.
Do d6 viéc nghién ctru ché tao va khao sat tinh chat
cia mang moéng Ni(OH), trd thanh mot van dé thu
ht sy quan tdm 16n cua cac nha khoa hoc [4].

Mang niken hydroxit dugc diéu ché theo mot sb
phuong phap nhu: két tia hoa hoc, sol-gel, dién két
tha... trong d6 dién két tua 1a phuong phap ché tao
mang moéng niken hydroxit don gian, ré tién nhung
cho hiéu qua cao. Mang niken hydroxit thu dugc thé
hién nhing tinh chit dién hoa hon han so véi mang
mong diéu ché bang phuong phap sol-gel ciing nhu
nhiing phuong phap khac [2, 6].

Dé gop phan vao linh vuc nghién ctru ndy, ching
t61 giéi thidu mot s két qua nghién ctiu ché tao
mang mong niken hidroxit bang phuong phap két
tia dién hoa va so by danh gia chat lwong cia san
pham thu duoc.

2. THUC NGHIEM VA KET QUA
2.1. Thuc nghiém

+ Mang mong Ni(OH),: DBugc didu ché bang
phuong phép két tia dién hoa tir dung dich Ni(NO;),

trén nén Ni kim loai tai catot. Mang niken hidroxit
sau dién phan duogc rira sach bang nudc cat va dé
kho ¢ nhiét dd phong. Anh hudng cua cac diéu kién
dién phan t6i kha ning tao mang, cau trac va tinh
chat dién hoa cua Ni(OH), nhu: ndng d6 Ni(NOs),,
mat do dong dién va thoi gian dién phén s€ duoc
khao sat tirng yeu t6 cac yéu t6 khéc giit ¢ dinh.

+ Gian d6 nhiéu xa tia X duoc do trén thiét b
D8 Advance Brucker cua Dtic, st dung buc xa ké
Cu Ka (A = 1,542 A). Téc do quét 0,5° (26) trén
phut, gbe quét tir 5° dén 70° (20).

+ Anh SEM cua miu dugc chup trén thiét bi
SEM-JEOL-JSM 5410LV (Nhat Ban). Ché do chup:
0Pa, 10kV, khoang cach lam viéc 8 + 19 mm, do
phong dai téi da x 200.000 lan.

+ Cac duong phan cuc vong duge do trén thiét bi
PGS-HHS8 do Phong Ung dung may tinh - Vién Hoa
hoc, Vién Khoa hoc va Coéng nghé Viét Nam ché
tao. Hé do dién hoa gdbm dién cuc so sanh clorua bac
va dién cuc ddi Pt. Toéc do quét thé 50 mV/s trong
moi truong KOH 1 M.

2.2. Két qua va thao luin

2.2.1. Cdu tric ciia mang niken hydroxit tong hop
bang phwong phdp dién ket tua

San phém Ni(OH), dugc tao thanh tor dung dich
Ni(NO;), tai khu vuyc catdt theo phan ung sau [1, 2,
4, 6]:

NO; +7H,0+8 = NH, +100H (1)
Ni*'+ 20H = Ni(OH),} ()
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Phuong trinh (1) 1a phan Ung dién hoa, phuong
trinh (2) 1a phan tung hoa hoc, vi ngay sat bé mat
catot khoang thé tich dii nho va tich s tan cia
Ni(OH), bang T = 547x10"® nén lugng ion OH
sinh ra s& lam ting pH dé phan ung (2) dién ra kha
nhanh.

Két qua phan tich gian dd nhifu xa tia X cho

Mau Ni(OH)2

’ . U-NI(OH)Q
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thay tat ca cac mang niken hydroxit thu dugce déu co
cAu triic cua dang a-Ni(OH),, dugc thé hién & cac
pic dac trung tai 10°, 34° va 60°. Theo [1, 2, 5] dang
a-Ni(OH), duogc hinh thanh trong méi truong cé6 pH
thip (trong khoang tir 6,4 dén 9) ngay & sat bé mit
dién cuc do phan tng (1) tao ra. Trong dung dich gia
tri pH van giir khong doi.

b)

Hinh 1: a— Gian d6 nhiu xa tia X ctia mang Ni(OH),
b — Anh SEM ctia mang Ni(OH), véi d6 phong dai dén 1 pm

Két qué chyp dnh SEM trén hinh 1b cho thdy bé
mdt cua mang niken hydroxit kha dong déu nhung bi
ran nit nhe ching td d6 dan hdi ciia mang niken

¢: o-Ni(OH),
A: B-Ni(OH),

hydroxit khong cao, c6 thé 1a do strc cang bé mit cta
mang lon. Anh SEM ciling cho thay kich thudc hat
niken hydroxit nam trong khoang tir 100 nm + 400 nm.

E

Hinh 2: Gian d6 nhidu xa tia X ctia mang Ni(OH), sau khi ngam 7 ngay trong KOH 1 M

Mang niken hydroxit didu ché bing phwong
phap dién két tia co ciu trac dang a-Ni(OH), [3]
kha bén trong méi truong kiém khong qua dam dic.
Két qua duoc thé hién khi ta quét phan cuc nhiéu
vong va ngam dién cuc niken hydroxit trong moi
truong KOH 1M trong 7 ngay ma ciu triic cia dang
0-Ni(OH), gan nhu khong thay d6i. Trén gian do
nhiéu xa cua dién cuc niken hydroxit sau khi ngam
van c6 nhimg pic dic trung cua dang a-Ni(OH),,
trong khi do6 nhiing pic dic trung cta dang
B-Ni(OH), xuét hién it va khong rd rang.

Chiing t6i da khao sat d¢ bén ciia dang o-Ni(OH),
trong moi truong KOH 1 M bdi vi day 1a mdi truong
ma dién cyc dang mang mong niken hidroxit c6 nhiéu
ung dung quan trong nhu lam xtc tac cho qua trinh
oxi hoéa nhom —OH ctia cic hop chat hitu co thanh

nhém —QHO trong cong nghé dugc, lam pin mét troi
va mot so linh vuc khac [4, 5].

2.2.2. Tinh chdt dién hod cua dién cuc mang mong
niken hydroxit trong méi truong KOH 1 M

Tinh chit dién hoa cua mang niken hidroxit,
dugc the hién trén dudng phén cuc vong trong moi
truong KOH 1 M v6i phan Gmg dién hoa duoc biéu
dien theo phuong trinh 3 [4, 5]:

Ni(OH), + OH S NiOOH + H,0 + ¢ 3)

Vit liéu c6 kha nang hoat dong di€n hoda cang tbt
khi mat d6 dong pic an6t (I,,) va mét do dong catot
(Ipc) cang cao véi hiéu theé gitra pic andt va pic catot
(AE) cang nho.
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+ Anh L huong cua nong d6 mudi Ni(NO;),

Két qua & phan trén cho thay nong d6 mudi
Ni(NO;), khong anh hudng toi cau trac cua Ni(OH),
nhung c6 thé anh hudng t6i tinh chit dién héa cua
Ni(OH), trong méi truong KOH 1 M. Cac dién cuc
mang mong dugc ché tao trong diéu kién i = 3
mA/cm?, thoi gian 300 s voi ndong d6 Ni(NOs), tir
0,005 M + 0,1 M duoc thé hién trén hinh 3 va bang 1
cho thy.

Dbién cyc mang mdng niken hidroxit ¢6 hoat tinh
dién hoa trong moi truong KOH 1 M khong khac
nhau nhiéu, chimg to ndng d6 Ni(NO;), ciing khong
anh huong nhiéu dén kha ning tao mang cia niken
hidroxit. Vi dién lugng (It) gidng nhau di qua dung
dich thi ciing chi c6 mét lugng xap xi nhau cua ion
NO;™ bi khir thanh OH™ do d6 ¢6 thé néi chiéu day
cta 16p mang niken hidroxit tao dugc trong cac dung
dich nay 1a khong chénh léch nhau qué nhiéu. Do
day ctia mang niken hidroxit 1a mét yéu t6 quan

Nghién ciru dieu ché mang mong...

trong tac dong toi hoat tinh dién hoda cta né [2, 4].
Trong qué trinh khao sat nay cho két qua dung dich
Ni(NOs), c6 nong d6 0,01 M cho mang c¢6 kha ning
hoat dong dién hoa t6t nhat.
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Hinh 3: Buong phan cyc vong cia cac mang
Ni(OH), trong moéi truong KOH 1 M, toc d6 quét
50 mV/s

Bang 1: Gia tri mat do dong an6t (I,,), mat d¢ dong catdt (Ip o), thé dinh pic anot (Epa) va thé dinh pic catot

(Ep) cta cac dién cuc niken hidroxit diéu ché voi ndng @6 Ni(NOs), khac nhau trong KOH 1 M

Tén mau I, MA Lo mA | [L/L, E,. mV E,., mV AE, mV

0,005M 13,03 9,39 1,39 377, 203,3 173,9
0,01M 15,97 -12,71 1,26 391,0 198,4 192,6
0,02M 15,88 -10,81 1,47 423,6 199,0 224.,6
0,05M 14,81 -11,22 1,32 421,8 191,7 230,1
0,IM 10,92 -8,89 1,23 437,6 175,2 262,4

+ Anh huong ctia mat do dong dién

~ Bang2 biéu dién cac thong sb thu duoc tir dudng cong phan cuc cua dién cuc niken hidroxit dugc
ché tao ¢ cac mat do dong dién khac nhau trong dung dich KOH 1M ( nong d6 Ni(NOs), 1a 0,01 M, thoi gian

di¢n phan 1a 300 s).

Bang 2: Gia tri mét d6 dong andt (1), méat do dong catot (Ip 2), thé dinh pic anot (Epa) va thé dinh pic catot

(Epc) cta cac dién cyuc niken hidroxit diéu ché voi mat do dong khac nhau trong KOH 1 M

Tén mu I,., mA LomA | [Lole | EpsmV EyeemV | AE,mV
1(mA/cm?) 10,1 -8,02 1,26 4132 1953 217,9
2(mA/cm’) 14,33 -10,83 1,32 405,9 200,2 205,7
3(mA/cm?) 15,97 -12,71 1,26 391 198,4 192,6
4(mA/cm’) 11,16 -8,72 1,28 404,5 194,1 210,4
5(mA/em?) 9,39 -8,13 1,15 437 183,1 2539

S6 liéu thu duge cho tha"iy, tinh chit dién hoa cua
cac dién cyc mang mong niken hidroxit thu dugc bi
anh huong dang ké do trong qua trinh tao mang da
¢ su khéac nhau thuc sy vé lugng ion NO;™ bi khit,

dan t6i d6 day cua cic mang thu dugc khac nhau
nhidu hon. Két qua trong bang ciing cho thdy véi
mat d dong dién 3 mA/cm? mang niken hidroxit thu
dugc c6 kha nang hoat dong dién hoa tdt nhat trong

399



TCHH, T. 49(4), 2011

moi truong KOH 1 M.

+Anh huong cia thoi gian dién phan

V6i didu kién: ndng do Ni(NO;), 12 0,01 M, mét
d6 dong 12 3 mA/cm?, thoi gian dién phan tir 120 s
+600 s cling anh hudng téi d0 day cua mang
Ni(OH), (hinh 4), tirc 14 anh hudng truc tiép toi hoat
tinh dién hoa ctia mang. Thoi gian dién phan 300s
thu dugc mang mong c6 kha nang hoat dong dién
héa tot nhat.
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Hinh 4: Dudng phan cuc vong cia cic mang
Ni(OH), trong moi truong KOH 1 M, toc do quét
50 mV/s

Nhimng két qua thu dwoc ¢ nhitng muc trén cho
théy tai diéu kién dién phan véi néng d6 mubi
Ni(NOs), 0,01 M; mat do dong dién 3 mA/cm® va thoi
gian dién phan 300s cho mang niken hidroxit c6 tinh
chét dién hoa tot nhat trong méi truong KOH 1 M.

Lién hé: Nguyén CAm Ha

Nguyé~n Thi Cam Ha va cong su
3. KET LUAN

Mang niken hydroxit diéu ché bing phuong
phap dién két ta tir dung dich Ni(NO;), ¢6 ciu tric
ctia dang a-Ni(OH),, kha bén trong mdi trudng kiém
lodng (KOH 1 M), va chuyén rat chim sang dang
B-Ni(OH),. Piéu kién téi wu diéu ché dién cuc mang
mong niken hydroxit ¢6 tinh chat dién hoa t6t nhat
trong KOH 1 M tir dung dich niken nitrat bing
phuong phap dién két tia duoc xac dinh 1a Ni(NO;),
0,01M; i = 3 mA/cm’ va thoi gian dién phan 300 s.
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