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SUMMARY

SYNTHESIS, STUDY THE STRUCTURAL CHARACTERSTICS AND
PHOTOCATALYTIC PROPERTIES OF NANOPARTICLES NIAL,O4

Nickel aluminate particles were prepared by solution combustion method, starting
from nickel (Il) nitrate, aluminum nitrate and urea. The particles were calcined to
temperatures between 500°C and 800°C, for the formation of the mixed oxide having
spinel structure. The samples were characterized by X-ray diffraction, the obtained
results showed that the samples have mesoporous structure with high surface area
and nanocrystalline structure with crystals in the range of 10-20 nm. The samples
calcined at 800°C showed the highest surface area 140,9 m’/g. The NiAL,Oy containing
amorphism had photo- absorption ability in visible light region. The photocatalytic result
for degradation of phenol red (PR) indicated that the combustion- synthesized samples had
photocatalytic activity.
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1. MO PAU cic aluminat nhu MgALO; [0],
Vat liéu nano aluminat ctiia cac kim loai NiALO4, CoALOs [0,0,0],FeALO4
chuyén tiép duwoc coi 13 mot trong [0]... Trong bai bdo nay, ching toi
nhirng vat liéu day hira hen va dugc tng cong bd két qua tong hop va nghién ctru
dung trong nhiéu linh vuc khac nhau dic trung cAu tric cua oxit nano
nhu lam xtc tac, chdt mau gdm st, son, NiALO, duoc tong hop bing phuong
vat liéu quang hoc...P3 c6 nhiéu nha phap dbt chay, co sir dung chit nén la
khoa hoc quan tdm nghién ctru téng hop ure. Ngoai ra,chung t6i di budc dau
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nghién ctru hoat tinh quang xuc tac cua
oxit nay dbi voi sy phan hity phenol do.
2. THUC NGHIEM

2.1.Tong hop vét liéu NiALO,

L?iy 0,09 mol ure hoa tan vao nudc cat,
thém vao do 0,01 mol Ni(NO;),.6H,O va
0,02 mol AI(NO3);.9H,0. Piéu chinh pH
cta dung dich &n 3. Hon hop dugc dua
1én may khudy tir, khudy lién tuc trong
vong 3h & nhiét d6 70°C thu duge gel mau
xanh. Gel duoc siy kho ¢ 70°C rdi dem
nung o 800°C trong 3h thu dugc vat li¢u
NiALOy4 ¢6 mau xanh nhat [0].

2.2. Xac dinh cac dac trung cia vat liéu
Thanh phin pha cia miu duoc do trén
may D8 ADVANNCE Brucker cua Buc ¢
nhiét d0 phong voi goc quét 26= 20- 70°,
budc nhay 0,03°. Anh vi cdu trac va hinh
thai hoc cua vat li¢u duoc chup béng
kinh hién vi dién tir quét (SEM) JEOL—
5300 (Nhat Ban) va truyén qua (TEM)
JEOL-JEM-1010 (Nhat Ban). Dién tich
bé mit riéng ctia mau duoc do trén may
Tri Star 3000 cua hang Micromeritic
(USA).

2.3. Nghién ctru hoat tinh quang xuc
tac phan hiy phenol d6 cua vat li¢u
2.3.1. Anh huéng cia thoi gian phan
ung

Lay 200ml dung dich phenol dé ndng
d6 20mg/l vao cbc thay tinh 500 ml,
thém vao d6 2ml H,O, va 75mg vat li¢u
NiAl,O4. Dung dich trong coe duoc
khudy trén may khudy tir 20 phat cho
dat can bang hip phu rdi dugc chiéu
sang bang dén tir ngoai UV, P = 11W &
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nhiét do phong trong khodng thoi gian
tir 15 dén 180 phat. Xac dinh lai ndng
dd cua phenol do sau phan ung.

2.3.2. Anh huéng ciia ndng dé phenol
dé

Chuan bi 6 coc thuy tinh 500 ml. Liy
50 mg vat li¢u cho vao tung cde, thém
1an luot 100 ml dung dich phenol dé ¢
ndéng d6 tir 10+ 40 mg/l va H,O, véi
thé tich tang tir 0,5 ml dén 2,5 ml. Dung
dich duoc khudy trén may khudy tir 20
phut cho dat can bang hap phu roi duoc
chiéu sang bang deén tir ngoai UV, P =
11W & nhi¢t d0 phong va trong khoang
thoi gian 60 phat. Xac dinh lai ndong do
cua phenol dé sau phan tng.

2.3.3. Anh huéng cia khoi lwrong vat
liéu

Chuan bj 6 cbc 250ml, ldy 50 ml dung
dich phenol d6 ndng d6 20 mg/1 va 1 ml
H,0, cho vao mdi cbe. Sau do, thém lan
luot vat liéu vao timg cdc d6 véoi khdi
luong lan luot tir 10 mg dén 130 mg.
Dung dich dugc khudy trén may khudy
tir 20 phit cho dat can bang hap phu roi
duogc chiéu sang bang dén tir ngoai UV,
P = 11W ¢ nhiét d6 phong va trong
khoang thoi gian 60 phat. Xac dinh lai
ndng do ctia phenol do sau phan tng.
2.3.4. Anh huéng ciia nhiét do

Chuén bi 3 cbc 500 ml, ldy 200ml dung
dich phenol d6 ndng d6 20 mg/l va 2 ml
H,0, cho vao mdi cbc, thém tiép vao do
75 mg vt liéu. Dung dich trong cac cbc
dugc khudy trén may khudy tir 20 phat
cho dat can bang hip phu rdéi duogc



chiéu sang bang dén tir ngoai UV, P =
11W & nhiét do 40°C, 50°C, 60°C trong
khoang thoi gian tir 15 dén 150 phat.
Xac dinh lai néng do cua phenol do sau
phan Ung.

Céc dung dich sau khi li tam loc bd chat
ran dugc do do hdp thu quang & budc
song 432 nm.

Hiéu suat phan hay phenol do dugc xac
dinh bang cong thuc :

Ao
Trong d6 A, 13 46 hip thu quang cia
dung dich phenol do ban dau, A 1a do
hép thu quang ctia dung dich phenol d6
sau phan ung.
3. KET QUA VA THAO LUAN
3.1. Két qua nghién ciru dic trung

cau truc cua vat liéu nano NiALOy

Faculty of Chemistry, HUS, VNU, D8 ADVANCE-Bruker - Sample NU8

Hinh 1: Gidn d6 XRD cuia vat

Két qua gian d6 XRD ctia mau cho théy,
mau thu duoc don pha NiALO, véi cac
peaks dac trung cua goc 20 la 37°, 45°,
59,8°, 65,7° (JCPDS card No-001-1299).
Anh hién vi dién ttr quét (hinh 2) va truyén
qua (hinh 3) cho thiy, c4c hat thu duoc déu
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c6 hinh cau, phan bd kha dong déu va co
kich thude hat <20 nm.

Dién tich bé mit riéng do theo phuong
phap BET cua vat liéu NiALO, 1a 140,9
m/g.

Nhu vay oxit NiALO, duoc diéu ché theo
phuong phap ddt chay v6i chat nén ure c6
kich thudc nhé hon va dién tich bé mit
riéng cao hon nhiéu so véi khi diéu ché
ciing bang phuong phap dét chay nhung
str dung chat nén Ia cacbohydrazin hodc
oxalyl dihydrazin [0].

NiAl204.003

Print Mag: 208000x @ 51 mm
2:22:29 p 01719716

TEM Mode: Imaging

20 nm
HV=80.0kV

EMLab-NIHE

Hinh 3: Anh TEM ciia vit liéu NiAL,O,

Direct Mag: 100000x



3.2. Két qua nghién ciu hoat tinh
quang x1c tac phan hiiy phenol ctaa vat
liéu NiALO,
3.2.1. Két qua nghién ctu anh huong
cua thoi gian phan ing
Tir két qua & hinh 4 cho thy, hiéu suit
phan huy phenol dé tang khi tang thoi
gian phan Ung. Nguyén nhan 1a do khi
tang thoi gian chi€u sang thi H,O, phan
hity cang nhiéu, tao ra nhiéu gbc oxy hoa
manh lam cho phenol dé bi phan huy
cang nhiéu.
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Hinh 4. Anh hirong cua thoi gian phan
ung dén hiéu sudt phan huy phenol do

3.2.2. Anh huéng ciia nong dd phenol
dé
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Hinh 5: Anh hwdng ciia nong do
phenol do den hi¢u suat phan huy
phenol do
Khi nong do phenol d6 ting Ién tir 10+ 20
mg/1 thi hiéu sudt phan huy ting nhe va
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sau d6 giam dan. Diéu nay dugc giai thich
14 khi cac diéu kién thi nghiém nhu nhau
thi cung lugng vat liéu chi co thé tao ra cac
gdc tr do co6 kha ning oxy hoa twong
duong nhau nén chi lam phan huy duoc
lwong phenol d6 nhét dinh.

3.2.3.Anh huéng cia khéi lwong vat

liéu.
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Hinh 6: An}; huwong cua nhiét do dén hiéu
sudt phan hiry phenol do
Tir hinh 6 cho thay, khi khdi luong vat
liéu ting tr 10+50 mg thi hiéu suat
phan hay phenol d6 tiang va dat cao nhat
khi khéi lwong vat lidu 13 50 mg. Khi
lugng vat li€u lon hon 50 mg thi hi¢u
suat phan hay giam. Diéu nay dwoc giai
thich nhu sau: Duéi tac dung ctua anh
sang tor ngoai, cdc phan tir oxit duoc
hoat hoa va tré thanh chat xuc tac hoat
dong, tao dugc cac géc tu do co6 kha
ning oxi hda manh cac hop chét hitu co
tao ra CO,, H,O hodc cac phan tir don
gian thir cap. Khi lugng oxit NiALO,
tang no s€ tao duoc nhiéu géc tu do co
kha nang oxi hdéa manh lam cho dung
dich phenol d6 mit mau nhiéu hon. Khi
khéi lwvgng oxit NiALOy ting tiép (>50

mg) thi lai can tré hoat dong cua céc



tam phan Gng, dan dén hiéu suit giam
dan.
3.2.4.Anh huong ciia nhiét do dén kha

nang phan hiy phenol do
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Hinh 7: Anh huong ciia khoi heong
vat liéu den hi¢u suat phan huy phenol
do
Khi nhi¢t d6 cua phan Ung tang lén tur
40+60°C thi hiéu suat phan hay phenol do
tang lén 16 rét theo thoi gian phan Ung
(hinh 7). Khi thoi gian phan Ung cang
lau thi luong vat li€u cang duoc chiéu
sang nhiéu, tao ra nhiéu géc tu do co
kha ning oxi héa manh din dén phenol
d6 bi phan hiy cang nhiéu. Dic biét khi
nhiét do ting thi dan dén téc do phan
ung tang manh va phenol do bi phan

hay cang nhanh.

4. KET LUAN

D3 tong hop dugce oxit nano NiALO, bing
phuong phap dt chay v6i chat nén 14 ure.
Oxit tong hop duoc 1a don pha NiALO,,
c6 dang hinh cau, kich thudc hat khoang
20nm va c6 dién tich bé mit riéng 1on.

D3 nghién ciru anh hudng ciia mot s6 yéu
t6 dén hoat tinh quang xuc tac phan huy
phenol do cta oxit NiALOs. Két qua budc
dau cho thiy, oxit co kha ning xtic tac tot

cho phan g phan huy phenol do.
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