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CHE TAO MANG MONG OXIT NIKEN BANG PHUONG PHAP
SOL-GEL TREN NEN TITAN KIM LOAI VA MOT SO YEU TO
ANH HUGNG DPEN TiNH CHAT BIEN HOA CUA MANG
TRONG DUNG DICH KOH 1 M
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SUMMARY

In this paper, nickel oxide thin films on the titanium substrate were prepared by the sol-gel dip-
coating technique with the precursors NiSO,.7H,O and acetic acid. The obtained thin films have a
good adhesion to the substrate. The electrochemical behaviors of the NiOH, thin films were
investigated in KOH 1 M solution by the voltammetry technique. The effect of addition of platinum,
heating temperature and the dip coating number on the electrochemical behavior was also
investigated. The thin films have high electrochemical properties at 270°C and at third dip coating.

I - GIOI THIEU

Mang modng oxit niken 1a mot vat liéu quan
trong, da va dang thu hit sy quan tdm nghién
cttu ctia nhiéu nha khoa hoc trong va ngoai nudc
vi ¢6 nhiéu tng dung quan trong: ch€ tao dién
cuc duong trong acquy kiém, dién cuc xic tac
dé oxi héa dién hoa céc chat hitu co, vat liéu
dién sic [1, 2]. Nhim déng gép vao linh vuc
nghién cttu mang mong oxit niken, chiing toi da
ché€ tao mang oxit niken bang phuong phap sol-
gel di tir tién chat NiSO,.7H,0, LiOH.H,0, axit
axetic va mot s6 phu gia khac trén nén kim loai
titan [3 - 5].

IT - THUC NGHIEM

- Sir dung céc héa chét tinh khiét héa hoc dé
tién hanh thi nghiém.

Diéu ché€ sol: Ni(OH), dugc diéu ché theo
phuong phép kiém, bang cach nhd giot dung
dich LiOH 4 M vao dung dich NiSO, 1 M cho
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dén khi pH = 12. Két tia Ni(OH), duoc rira
bang nudc cét dén pH = 8 dé loai b cdc tap chat
roi dugc hoa tan bang axit axetic dén pH = 4.
Mot luong glyxerin, polyvinyancol dugc thém
vao dung dich. Sau cung dung dich dugc dun
hoi luu khong khi trong 12 ti€ng & nhiét do
80°C. Sol thu dugc mau xanh va c6 do nhét cao.

XU 1y nén titan: nén titan duoc lam nhan
bing cdc loai gidy giap, roi dugc ngam trong
dung dich HCI 10% va xu 1y cho dén khi bé mat
hoan toan tham udt.

K§ thuat nhing phu: tao mang oxit niken
trén nén titan bang cach nhing phu véi téc do 5
cm/s.

Diéu ché mang mong oxit niken: mang oxit
niken dugc ché€ tao & nhitng di€u kién khac
nhau:

+ S6 lan nhiing phu: 1, 2, 3, 4 lan.

+ Nhiét do nung mang: 240°C, 270°C, 320°C;
thoi gian luu mang 15 phuit.

- Phuong phap nghién ctru: Sur dung thiét bi



Potentiogalvanostat PGS-HH8 dé tién hanh
nghién ctu tinh chét dién héa. Ciu tric tinh thé
clia mau mang mong oxit niken dugc khao sat
bai thiét bi nhiéu xa tia X (mdy VNU - SIMENS
- 5005, v6i ong phat xa tia X biang dong, budc
song K, = 1,5406 A, toc do quét 0,2°/s). Hinh
thai cdu tric bé mat duoc nghién ciu bang kinh
hién vi dién tr quét (mdy SEM-JEOL-JSM
5410LV, (Nhat Ban)).

I - KET QUA VA THAO LUAN

1. C4u tric va thanh phan cua mang mong
oxit niken

om -

a) Gian do nhiéu xa XRD

Khi phan tich gian d6 nhiéu xa tia X, chiing
toi dung phuong phdp trlir nén dé loai bo nhiing
vach nhiéu xa cuc dai clia nén titan.

Gian d6 nhiéu xa tia X (hinh 1) clia cdc mau
dugc diéu ché khi nhing phu trén nén titan &
nhiét do 240°C c6 vach dac trung ctia niken
hidroxit 20 = 39°. Thanh phan ctia mang khong
bién déi theo s6 ldn nhing pht va goém:
4Ni(OH),-NiOOH dang luc phuong, NiOOH
dang luc phuong va Ni(OH), dang luc phuong,
NiO dang hinh thoi.
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Hinh I: Gian d6 nhiéu xa tia X cua mang oxit niken diéu ch€ 6 240°C véi s6 1an nhing pht
khdc nhau trén nén titan: (1) 2 1an; (2) 3 14n; (3) 4 1an

E

Hinh 2: Gian d6 nhiéu xa tia X cia mang oxit niken diéu ché ting véi 3 14n nhing pht nhung &
cdc nhiét do khac nhau trén nén titan: (1) 240°C; (2) 270°C; (3) 320°C
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Tir gian d6 nhiéu xa tia X (hinh 2), thu dugc céc
mang hop chit oxit niken phl trén nén titan c6
thanh phan va céu tric pha khic nhau dugc xu
1y & cac nhiét do khac nhau. Két qua duoc trinh
bay & bang 1.

Bdng 1: Thanh phan va cau tric pha cia mang
hop chat oxit niken phti trén nén titan & nhiing
nhiét do xt 1y khac nhau

Nhiét do . Cau tric
xitly | Danghopchat tinh thé
NiO Hinh thoi
2A0°C NlOOH Luc phuong
Ni(OH), Luc phuong
4Ni(OH),-NiOOH | Luc phuong
Ni(OH), Luc phuong
270°C :
NiO, Hinh thoi
320°C N1(.OH)2 Luc phuong
Ni, O, Luc phuong

Tir bang 1 cho thay thanh phan va cau tric
pha chia mang thay déi theo nhiét do xtr ly. O ca
ba nhiét do thanh phan mang luon ¢6 Ni(OH),,

G 240°C oxit niken ton tai du6i dang NiOOH, &
270°C oxit niken ton tai dudi dang NiO, va tai
320°C oxit niken ton tai dudi dang Ni,Os.

b) Trang thdi bé mdt mang mong oxit niken

St dung phuong phap chup kinh hién vi dién
tir quét (SEM), chiing t6i da ti€n hanh nghién
ctu su bién déi hinh dang bé mat mang theo
nhiét do xtr ly.

Quan séat anh SEM cua cdc mau dugce diéu
ch& & 240°C, 270°C (hinh 3a va 3b), rit ra mot
s0 két luan: ¢ nhiét do 240°C va 270°C véi 3 1an
nhing pht, mang thu duge c¢6 anh SEM kha
giong nhau. Mang phu kin bé mat, khong c6
hién tugng nit bong. Trén mang cac hat phan bs
déu, c6 kich thuéc nho.

Khi khao sdt anh SEM ctia mang diéu ché &
320°C (hinh 3c), ta c6 két qua khac véi cdc mau
diéu ché & 240°C va 270°C. G 320°C, mang 1o
khong déu va bi bong. Diéu nay 1a do khi nhiét
do cang cao, mang oxit niken mat nuGc cang
nhiéu, mang bi phan hay va do bam dinh cua
mang trén nén cang giam. Di€u nay giai thich
cho do hoat dong dién héa clia mang oxit niken
& diéu kién xit Iy nhiét 320°C 1 kém nhit.

(a)

2. Tinh chat dién héa cua mang oxit niken
trong dung dich KOH 1M
a) Anh hudng ciia nhiét do dén tinh chdt dién
héa cuia mang oxit niken
Dé khdo sat anh hudng clia nhiét do nung
dén tinh chat mang oxit niken, ching toi da tién

hanh diéu ché€ cdc mau & cac nhiét do khac nhau
240°C, 270°C va 320°C véi s6 lan nhing phu la

332

(b) ©
Hinh 3: Anh SEM clia mang oxit niken diéu ché trén nén titan
v6i 3 1an nhiing phu 6 nhitng nhiét do xtt 1y khéc nhau: (a) 240°C; (b) 270°C va (c¢) 320°C

3 lan.

Két qua do duong cong phan cuc vong (hinh
4) cho thay, trong moi truong KOH 1 M, titan
hoan toan bi thu dong. Trén duong cong phan
cuc cta nén titan trong moi trudng KOH 1 M
khong xudt hién cac pic anot va catot. Khi c6
mang Ni(OH), trén nén titan, trén dudng cong
phan cuc xuat hién céc pic anot, catot va mat do
dong tai cdc dinh pic anot giam theo thit tu: tai



270°C, i,, = 9,91 mA/em?; tai 240°C, i, = 4,08
mA/cm?; tai 320°C, L, =254 mA/cm®. Mat do
dong tai cic dinh pic catot c6 do 16n giam theo
thit ty : tai 240°C, i,.= -2,89 mA/cm?; tai 270°C,
i, = -152 mA/em? tai 320°C, i,, = -0,35
mA/cm?. Nhu vay nhiét do tot nhat dé diéu ché

mang oxit niken trén nén titan 1a 270°C.

il mAYc M2y

Hinh 4: Budng cong phan cuc vong cua dién cuc
mang mong oxit niken trén nén titan dugc diéu ché
& cédc nhiét do khac nhau véi 3 1an nhiing pht trong

dung dich KOH 1 M
(1) 240°C; (2) 270°C; (3) 320°C; (4) Nén titan

b) Anh hudng ciia s6 ldn nhiing phii dén tinh chdt
dién héa ctia mang oxit niken

Ciac mang mong oxit niken dugc di€u ché
trén nén titan vGi s6 1an nhing pht khac nhau tir
1 dén 4 lan. Sau d6 dugc nung & cung nhiét do
270°C. Két qua do dudong cong phan cuc (hinh 5)
cho thdy rang v6i v6i mot 1an nhiing phi mat do
dong tai dinh pic anot nho nhat i, = 3,48
mA/cm’, vi lugng chat bam pha trén nén titan
con it. V6i ba lan nhing phit mat do dong tai
dinh pic anot 16n nhat va c6 do16n i,, = 9,91
mA/cm’. Diéu nay c6 thé suy doén ring vdi ba
lan nhing phu trén bé mat titan tao ra 16p mang
¢ céu tric min va chat khit va qud trinh chuyén
héa Ni** <> Ni** x4y ra d& dang hon. So véi 3 lan
nhdng phu, mat do dong tai dinh pic anot véi 4
lan nhidng lai giam, i, = 7,31 mA/cm’. Diéu nay
cho phép gia thiét rang, v6i s6 1an nhing phu dat
gi6i han (ing v6i 3 1an) s€ tao ra mang c6 chat
lugng. Khi ti€p tuc nhing phu, do day ctia mang

mong s& tang din dén su thay déi co tinh cua
mang. Va tinh chét dién hoa ctia mang thay déi.
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Hinh 5: Pudng cong phan cuc vong cuia cic
mang mong oxit niken duoc diéu ché
v6i 6 1an nhiing pht khac nhau trong
dung dich KOH 1 M
(1) 114an; (2) 2 14n; (3) 3 1an; (4) 4 1an; (5) Nén titan

¢) Anh hudng ciia platin dén tinh chdt dién héa
ctia mang oxit niken

CAu tr platin da dugc thém vao sol vé6i nhiing
luong khéc nhau (tinh theo phan tram khoéi lugng
m@IPt | 000:): 0,66%; 1,11%; 333%; 6,66%.
m(g)Ni
Chiing t6i chon nhiét do nung mang & 240°C. S6 1an
nhing pht 1a 3 Ian. Tir cic dudng cong phan cuc
(hinh 6) ta thdy mat d6 dong tai cac dinh pic
anot, catot cua mau khong cé platin c6 do 16n la
nhd nhét so v6i cdc mau ¢6 platin. Khi tang ham
lugng platin tir 0% dén 0,66% thi mat do dong tai
céc dinh pic anot va pic catot cia mang tang dang
k€ (tr iy, = 3,55 mA/em® dén 6,29 mA/em?, i, =
-2,00 mA/cm? dén -2,15 mA/cm?). Mat do dong
tai cac dinh pic anot va pic catot ti€p tuc tang khi
ham lugng platin tang. Mau c6 platin thém vao
v6i ham lugng 3,33% va ham lugng 6,66% cé
mat do dong tai cac dinh pic anot va catot gan
bang nhau. Mat khac, mat do dong catot va anot
ctia cdc mau dugc nung & 240°C va 270°C la gan
bang nhau. Vay khi thém platin thi do hoat dong
dién héa clia mang tang lén dong thoi c6 thé
giam nhiét do xur 1y mang.
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Hinh 6: Puong cong phan cuc vong clia mang
oxit niken c6 platin pht trén nén titan & 240°C
v6i 3 1an nhing pht trong dung dich KOH 1 M
(1) 0%; (2) 0,66%; (3) 1,11%; (4) 3,33%; (5) 6,66%

IV - KET LUAN

1. Bang phuong phdp sol-gel st dung cdc tién
chat NiSO,.7H,0, LiOH.H,0 va axit axetic da
diéu ché€ dugc mang mong oxit niken trén nén kim
loai titan c6 tinh chat dién héa cao, nghia 12 mang
mong ¢6 kha nang chuyén héa Ni** <> Ni** cao
trong dung dich KOH 1 M.

2. V6i 3 lan nhdng phu va nhiét do xu ly &
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270°C da thu dugc mang mong oxit niken c6 kich
thuGc hat nho, khong ran nit va ¢6 hoat tinh dién
héa trong dung dich KOH 1 M 1a cao nhat.

3. Su ¢6 mat cua platin trong thanh phan cta
mang oxit niken da lam tang hoat tinh dién hoéa
clia mang. Véi luong chit platin duge thém vao
(trong khoang 0,66% + 6,66% khoi luong), hoat
tinh dién héa cia mang oxit niken tang khi tang
ham lugng platin.
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