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SUMMURY

SYNTHESISNiALO4 NANOSIZEDBY GEL OXAYL DIHYDRAZIDE
COMBUSTION METHOD

Synthesis of oxide nano nickel aluminat by combustion methol with the substrate is
oxalyl dihydrazide (ODH) and characterized by X-ray diffraction (XRD), scanning
electron microscopy (SEM) and transmission electron microscopy (TEM). The process
conditions such as solution pH, calcination temperature, temperature gel formation
are carefully controlled. The nano size of the synthesized oxide particles is smaller 10

nm.

1. MO PAU

Céc oxit phirc hop kiéu spinel AB,O4
c6 kich thudc nanomet da va dang dugc
cac nha khoa hoc trén thé gidi rit quan
tam do ching co6 cac tinh chit dic biét
va Iy tha nhu tinh chat tir, dién méi, xtc
tac...

NiALO; la chit bot mau xanh nhat,véi
kich thudc nanomet chung thé hién
duogc nhiéu tinh chit hoa 1y dic trung va
rit co tiém ning Gng dung trong céc
linh vuc khac nhau nhu moi truong, y
hoc, cong nghiép...Dé tong hop
NiAlL,O4 nguoi ta co thé st dung nhiéu
phuong phép hoa hoc khac nhau, trong
d6 tong hop ddt chay duoc xem 1a mot
trong nhitng phuong phép c6 nhiéu vu
diém hon ca[1, 2, 3, 4, 5].
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Trong bai bao nay, spinel NiALO4 kich
thuéc nanomet dugc téng hop bang
phuong phap dbt chay sir dung tac nhan
oxalyl dihydrazin.

2. THUC NGHIEM

2.1. Héa chat
Hoa chat su
AlI(NO3)3.9H,0,
Ni(NOs3),.6H,0,0DH(oxalyl
dihydrazin), HNOs;, NH,OH déu cua
hang Merck.

2.2. Ché tao vit liéu

Viéc tong hop spinel NiAL,O4 duogc tién
hanh nhu sau: Hoa tan mdt luong thich
hop ODH vao nudc nong va khudy lién
tyuc trén may khudy tir cho dén khi
ODHtan hét. Sau d6 nho tir tir dung
dich mubi nitrat (Ni*", AP") vao dung

dung bao gbdm:



dich ODH véi ti 1€ mol tuong tng.
Dung dich dugc khudy cho dén khi hé
gel ddng nhét duoc tao thanh. Sdy kho
gel, sau d6 nung & nhi¢t do thich hop
thu duogc vat liéu NiALOs. Mau dugc
phan tich xac dinh cdu tric pha, kich
thude hat va hinh thai hoc.
2.3.Phuong phap nghién ciru
Gian d6 nhidu xa Ronghen duoc do trén
may Siemens D-5000 (Puc) véi blic xa
CuK, budc séngh = 1,5406 A.
Anh vi cu trac va hinh thai hoc duge
xac dinh bang kinh hién vi dién tir quét
(SEM) JEOL — 5300 (Nhat Ban) va
kinh hién vi dién ttr truyén qua (TEM)
JEOL — JEM — 1010 (Nhat Ban).
Kich thudc hat dugc tinh theo phuong
trinh Scherrer:

- 0,9.A

I’:
BcosO

Trong do:

r la kich thudc hat trung binh (nm).
A 1a budc song K, cta anot Cu (0,15406

nm).

B 1a d6 rong cua pic Gmg véi nira chiéu
cao cua pic cuc dai (FWHM) tinh theo
radian.
0 1a goc nhidu xa Bragg tng véi pic cuc
dai (d9).
3. KET QUA VA THAO LUAN
3.1. Anh hwéng ciia nhiét do nung
dén qua trinh hinh thanh pha
NiALO4
Nhiét d6 nung miu 1a yéutd quan
tronganh huong dén sy hinh thanh pha
va kich thudc ctia cac hat oxit tao thanh.
Pé khao sat sy anh hudng ctuia nhiét do
nung miu dén qué trinh tao thanh pha
tinh thé ching t6i tién hanh diéu ché gel
v6i ti 16 mol Ni*/AP" = 1/2 va ty 16
moL (Ni*", A")/ODH = 1/3; pH = 3;
nhiét do tao gel 80°C; toc dod khudy
dugc giit 6n dinh cho dén khi két thic
qua trinh khudy.Sdy khoé gel sau d6
nung & cac nhiét do 600°C;
700°C;800°C;900°C trong 2 gid [1]. Két
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qua ghi gidn d6 nhiéu xa Ronghencua
cac mau duogc chira ¢ hinh 1.
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Hinh 1. Gidn d6 nhiéu xa Ronghen ciia

mauo cac nhiét do nung khac nhau

Bang 1. Kich thude hat tinh thé NiAl,O,

0 cdc nhiét do nung khac nhau

tOnun mau ~ ~ -
o A(mm) | 6(d0) | B(dO) | r(nm)
O
800 0,15406 | 18,415 | 0,043 34
900 0,15406 | 18,564 | 0,018 8,1

Trén hinh 1 nhan thdy miu nung &
600°C chua hinh thanh pha NiALOs,
mAu nung & 700°C con 1an pha NiO. O
nhiét d6800°C va 900°C thu duoc don
pha ctiia NiALO,. Tuy nhién mau nung
& 800°C dinh nhilu xa cao hon, tinh thé
thu duogc c6 kich thudc hat nhd hon. Do
d6 chung toi chon nhiét d6 nung mau
t61 wru 13 800°C cho céc thi nghiém tiép
theo.

3.2. Anh hudng cia nhiét do tao
geldén qua trinh hinh thanh pha
NiALO4

Pé khao sat anh hudng cua nhiét do tao
gel, miu duoc diéu ché odiéu kién pH
1a 3, ty 1émol(Ni*", AI")/ODH = 1/3,
cac nhiét do tao gel khac nhau la 60°C;
70°C; 80°C; 90°C. Gel dugc siy kho roi
nung & 800°C trong 2 giod. Két qua ghi
gian dd nhidu xa Ronghen cta cac miu
duoc chira ¢ hinh 2.
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Hinh 2. Gidn d6 nhiéu xa Ronghen ciia
mau o cac nhiét do tao gel khac nhau

Bdng 2. Kich thude hat tinh thé NiAl,O,
0 cdc nhiét do tao gel khdc nhau

u0g(°C) | A (um) | 6(dd) | B(dd) | T (nm)
60 0,15406 | 18,404 | 0,025 5,9
70 0,15406 | 18,685 | 0,032 4,6
80 0,15406 | 18,415 | 0,043 3,4
90 0,15406 | 18,448 | 0,021 7,0

Trén hinh 2 nhan théy O cac nhiét do tao
gel duoc khao sat déu thu dugc don pha
cia NiALO,s. O day nhiét do tao gel
khong anh huéng dén su tao thanh pha
cua NiAlL,Os.Tuynhién khi tao gel o
80°C cho kich thuéc tinh thé nho hon.
Ching t0i chon nhiét do tao gel 1a 80°C
cho cac thi nghiém tiép theo.

3.3.Anh huwéng cia pH tao gel dén
qua trinh hinh thanh pha NiAL Q4

Dé khao sat anh huong cua pH tao gel,
mau duge didu chétheo ty 16 mol (Ni*,
AP")/ODH = 1/3, nhiét do tao gel 1a
80°C, pH tao gel thay d6i tir 1-4. Nung
mAau ¢800°C trong 2 gid. Tién hanh ghi
gian d6 nhidu xa Ronghen cta cac mau.
Két qua duoc chi ra & hinh 3.
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Hinh 3. Gidn d6 nhiéu xa Ronghen ciia
maué cdc pH tao gel khdc nhau

Bdng 3. Kich thude hat tinh thé NiAl,O,
0 cac pH tao gel khac nhau

pHuow | A(am) | 0(d0) | B(dO) | T (nm)
2 0,15406 | 18,685 | 0,026 5,6
3 0,15406 | 18,415 | 0,043 3,4

Tir hinh 3 cho thiy pH tao gel c6 anh
huong dén qué trinh hinh thanh pha cta
NiALO,. OpH bing 1 va 4, ngoai pha
NiALO4scOn chta pha NiO vé&i ham
lwong bé. Con & pH bang 2 va 3 chi chira
don pha cua NiALLO4. Tuy nhién ¢ pH
bang 3, d6 két tinh ciia mau t6t hon, kich
thuéc hat tinh thé NiALOs nho hon.
Chung t6i chon pH tao gel toi wu 1a 3.

3.4. Xac dinh dic trung vat liéu tong
hop

Mau tong hop 6diéu kién tbi uu: pH tao
gel 1a 3, nhiét do tao gel 1a 80°C, ty 1&
mol (Ni*", AP")/ODH la 1/3, nhiét do
nung 1a 800°C trong 2 gid. Ghi gian do
nhiéu xa Ronghen, chup anh SEM va
anh TEM. Két qua duoc chi ra ¢ cac
hinh 4+6.
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Hinh 4. Gian do nhiéu xa Ronghen cua
mau diéu che o diéu kiéntoi wu

Ttr hinh 4 cho thdy miu thu duoc cb
cdu tric duy nhit 13 NiALO,. Kich
thuéc trung binh cuia hat tinh theo
phuong trinh Sherrer 1a 3,4nm.
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2.0kV 8.5mm x200k SE(M,LAd) 11416/2016

Hinh 5. Anh SEM ciia mdu NiAl,Oy diéu
ché o diéu kién toi wu voi do phong dai
100.000 lan (a) va 200.000 lan (b)
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TEM Mode: Imaging

100 nm
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Hinh 6. Anh TEM ciia mdu NiAl,Oy
diéu ché ¢ diéu kién t6i uu

Quan sat anh SEM ¢ cac d6 phong dai khac
nhau va anh TEMctia mau NiALO,cho thiy
cac hat thu duoc déu c6 dang hinh cau, phan
bd kha dong déu va co kich thude hat trung
binh nho hon 10nm.
4. KET LUAN
- Pi téng hop thanh cong oxit
NiALLO4c6d kich thudc thudc nanomet
bang phuong phap dbt chay gel sir dung
tac nhan oxalyl dihydrazin.
- Pa khao sat cac yéu té anh huong dén
su tao thanh pha tinh thé NiALO,. Piéu
kién ti wru dé tong hop spinel NiALO,:
nhiét d6 nung mau la 800°C trong 2 gid;
pH tao gel 1a 3; nhiét do tao gel 1a 80°C.
- b3 x4c dinh cac dic trung ciia mau
diéu ché ¢ diéu kién t6i vu la: miu thu
dugc chua don pha, kich thudc kha
déng déu. Kich thuéc hat tinh theo
phuong trinh Scherrer 1a 3,4nm va kich
thudc hat co sé theo SEM, TEM 1a nho
hon 10nm.
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