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Abstract

The nanostructured powder of LaFeO; has been synthesised at low temperature (550 °C) via the combustion of gel
prepared by polyvinyl alcohol (PVA) and corresponding metal nitrates. Samples were characterized by diffraction
(XRD), scanning electron microscopy (SEM). Further thermal treatment at 550 °C for 2 hours yields the single phase

LaFeO; with average size < 50 nm.

Keywords: LaFeO;, hydrothermal method, polyvinyl alcohol (PVA), combustion method.

1. MO DAU

Phan 16n cac chit xic tic st dung trong cong
nghiép hoa hoc déu dua trén cac oxit phirc hop.
Trong cac oxit kim loai phuc hop, oxit kiéu
perovskit (ABO;) c6 nhitng tinh chat ndi bat nhu
hoat tinh oxi - ho4 khir cao, kha ning chdng nhiém
doc tbt duoc st dung trong linh vyc xir Iy khi thai
thiéu dot rac thai méi trudong [1, 2].

Perovskit ABO; c6 hoat tinh xtic tdc cho nhiéu
phéan ung oxi - hoa khir, khir NO;, SO, oxi hoa CO
[3, 4]. Hoat tinh xuc tac cta perovskit c6 cu tric
nano gan diy nhan duoc nhidu sy quan tim trén thé
giéi. Trong bai bio nay sé& nghién ctu tong hop
LaFeO; cdu trac nano bang phuong phap ddt chay
gel.

2. THUC NGHIEM

Téng hop LaFeO; duoc tién hanh theo cac budce
nhu nghion ctu ché tao LaCrO;, NiFe,O, bing
phuong phap dot chay gel [5, 6]. Dung dich mudi
nitrat (La’", Fe’") dang héa chit tinh khiét duoc
khuay tron lién tuc véi dung dich nuée Poly Vinyl
Alcohol (PVA) trén may khudy tir gia nhiét. Gel tao
thanh duoc lam gia trong t siy va nung ¢ nhiét do
thdch hop dé tao pha perovskit.

Gian dd nhiéu xa Ronghen (X-Ray) duoc thuc
hién trén may Siemens D-5000 (CHLB buc) véi
birc xa CuK,, budc song A = 1,5406.

Anh vi cdu tric va hinh thai hoc ctia bot oxit
dugc chup bang kinh hién vi dién tir quét (SEM)
JEOL- 5300 (Nhat Ban).
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3. KET QUA VA THAO LUAN
3.1. Anh hwéng ciia nhiét dd nung

Polyme PVA duoc sir dung 1am chét nén gitip
cho su phan bd cac ion kim loai mdt cach déng déu,
tang nhiét lugng toa ra qua trinh phan huy (dét) gel.
Mau tong & nhiét d6 thap voi ciu tric nano.

Cac mau tao gel duoc didu ché ¢ nhiét do 80 °C,
mbi truong tao Gel pH = 4, ty 1& tong mol ion kim
loai/PVA = 1:1. Tir két qua khao st qua trinh phan
huy nhiét cua gel. Chung t6i lya chon nhiét d§ nung
¢ 250 °C, 350 °C, 450 °C, 500 °C va 550 °C trong 2
gio. Két qua phén tich xac dinh cdu tric cua cac
mau trén mdy Siemens D-5000 duoc dwa ra &
hinh 1.
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nhiét 3§ khac nhau
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Trén gian do cho thdy cac mau nung ¢ 250 °C
va 350 °C chua xuét hién pha tinh thé (vo6 dinh
hinh), khi nung mau & 450 °C bat dau xuét hién cac
pic dac trung cua perovskit LaFeO; nhung chua rd
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rang, khi nung mau & 500 °C va 550 °C thu dugc cac
pic dic trung don pha tinh thé cua perovskite
LaFeOs;. Do do, nhiét d6 nung & 550 °C trong 2 gio
duogc chon cho cac thi nghiém tiép theo.

3.2. Anh hwéng cia pH tao gel

Dé khao sat pH tao gel cac mau dugc diéu ché
trong tu nhu & phan trén nhung pH tao gel duoc
thay d6i (pH = 2, 3, 4, 5), nung mau & 550 °C. Cau
tric pha ciia cac mau duoc xac d inh trén may
Siemens D-5000 (hinh 2).
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Hinh 2: Gian d6 nhiéu xa tia X ctia mau tong hop
0 pH tao gel khac nhau

Hinh 2 cho thay, mau diéu ché ¢ pH = 5 va pH
= 2 xuét hién céc pic dic trung pha perovskit nhung
con 1an mot phan nho cac pha La,CO; va Fe,0s.

O pH = 5 qua trinh tao gel khong tot dan toi
hién twong thuy phan mét phan La(OH);, khi dbt
chay gel ¢ 550 °C sinh ra La,0s.

La(OH); = La,0O; + H,O (1)

Mit khac, trong qué trinh d6t chay gel mot
lugng khi CO, dugc sinh ra ngay lap tiic tham gia
phéan tng véi La,O5 sinh ra La,CO:s.

La203 + C02 = L8.2C05 (2)

O pH = 2 méu bat diu xay ra qué trinh két tia
mot phin keo mau nau do (son sit) cua Fe(OH)s, khi
d6t chay & 550 °C sinh ra Fe,Os.

FC(OH)3 F6203 + HzO (3)

Céc mau diu ché ¢ pH = 3 va 4 thu duoc cac
pic dic trung cho don pha tinh thé perovskit
LaFeO;. Do do, pH = 4 dugc chon cho céc nghién
ctru tiép theo.

3.3. Anh hwéong ciia nhiét do tao gel

Maiu duoc diéu ché tuong ty nhu ¢ phan chi
thay d6i nhiét do tao gel (40, 60, 80, 100 °C). Cac
mau duoc phan tich xdc dinh cdu tric trén may
Siemens D—5000. Két qua dugc ghi lai ¢ hinh 3.
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Hinh 3: Gian d6 nhiéu xa tia X ctia mau tong hop
O nhiét do tao gel khac nhau

Trén hinh 3 cho thdy miu diéu ché & nhiét do
tao gel 1 40 °C va 60 °C c6 xuét hién ddng thoi cac
pic dic trung chi yéu cho pha tinh thé perovskit va
mot $6 pic dac trung cho pha La,O; va La,COs (khi
nhiét do tao gel < 60 °C, thoi gian phan ung tao gel
xay ra chdm hon dan t&i hién tuong thiy phan mot
phan La(OH);, khi d6t chay gel ¢ nhiét do cao twong
tu nhu & phﬁn trén sinh ra pha La,O; va La,CO:s).
Mau diéu ché & nhiét d6 tao gel & 80 °C va 100 °C
¢6 cac pic dic trung don pha duy nhat cia perovskit
LaFeOs. Nhiét do tao gel 80 °C dugc chon cho diéu
kién tong hop mau.

3.4. Anh hwéng ciia ty 1¢ kim loai/PVA

Mau dugc diéu ché twong ty nhu & phan trén ty
1¢ kim loai/PVA dugc thay déi (2:1, 1:1, 1:2, 1:3).
Mau dugc phan tich xdc dinh cdu tric trén may
Siemens D—5000. Két qua duoc chi ra ¢ hinh 4.
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Hinh 4: Gian d6 nhiéu xa tia X cia mau tong hop &
ty 1€ kim loai/PVA khac nhau

Trén gian d6 cho thiy miu diéu ché theo ty 1¢

1:3 ngoai cac pic dac trung cho pha perovskit con
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mot s6 pic nho dac trung cho pha La,0;, ddi véi cac
mau diéu ché & ty 1€ 1:2; 1:1 va 2:1 ¢o6 cac pic dac
trung cho don tinh thé perovskit LaFeOs. Ty 1& kim
loai/PVA = 1:1 dugc chon lam diéu kién tong hop
mau cho cac thi nghiém tiép theo.

3.5. Xac dinh hinh thai hoc ciia miu tdi vu

Mau duoc diéu ché & pH = 4, nhiét do tao gel 80
°C, ty 1€ kim loai/ PVA = 1/1, nung ¢ 550 °C trong 2
gi0 va dugc xac dinh hinh thai hoc trén kinh hién vi
dién tor quét (SEM) JEOL-S.4800 (Nhat Ban). Két
qua chi ra ¢ hinh 5.

500nm [l IMS x100k SE(M) 5/28/2009

IMS x100k SE(M) 5/28/2008

Hinh 5: Anh SEM ciia mau tong hop ¢ diéu kién
toi uu

Qua hinh 5 thdy rang mau LaFeO; c6 cu triic nano
ddng nhét (< 50 nm), cac khung 16 x6p dugc tao
thanh boi cac hat nano, co rat nhiéu khoang hdc voi
cac 16 xdp dong nhat didu nay rat phi hop cho viée
str dung 1am xuc tac dé xir Iy moi truong.

4. KET LUAN

Di khao sat mot s6 diéu kién hinh thanh pha

Lién hé: Pao Ngoc Nhiém
Vién Khoa hoc vit liéu

Téng hop perovskit LaFeQjs cdu triic...

perovskit LaFeOs, diéu kién t6i uu dé tong hop
perovskit LaFeOs ¢6 cu triic nano ddng nhét (< 50
nm ) & nhiét d6 thap bang phuong phap dot chay gel
PVA la pH = 4, nhiét do tao gel 80 °C, ty 1é mol
PVA/kim loai 1/1 nung & 550 °C trong 2 gio.
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