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ABSTRACT

La,sCe,,MnO;

has been synthesised at temperatue (650°C) by the combustion of gel

prepared from polyvinyl alcohol (PVA) and metal nitrates. La,Ce,,MnO; characterization is
examined by X-ray diffraction (XRD), thermogravimetric and differential thermal analysis (TG-
DTA), Field Emission Electron Microscopy (FESEM) and BET(Brunaure-Emmet-Teller)
measurements. The obtained sample under optional preparative conditions has nano scale with

specific square area of 21.1 m*/g.

I - GIGI THIEU

Perovskit ABO; chtta nguyén t6 dat hiém &
vi tri A va kim loai chuyén ti€p & vi tri B ¢6 hoat
tinh xdc tdc cao trong phan ung oxy hod
hidrocacbon, CO hay phan huy NO, va duoc
xem 1a c6 thé thay thé kim loai quy trong xiic
tac xu Ii khi thai dong co [1 - 3].

Hoat tinh xdc tdc cla perovskit phu thudc
nhiéu vao dién tich bé mit. Perovskit dugc diéu
ch€ theo phuong phdp gom truyén théng va
phuong phdp dong két tha thudong & nhiét do cao
nén c6 dién tich bé mat thap (< 2 m*/g) do su
két tu [4]. Trong s6 cdc phuong phap téng hop,
phuong phap dét chdy (combustion method ) néi
lén nhu mot k§ thuat quan trong trong diéu ché
vat liéu nano. Dac diém clia phuong phap nay 1a
qua trinh diéu ch€ xdy ra phan tng toa nhiét
manh kém theo mot luong 16n khi thodt ra ngan
ngira su két tu va tao do min cho san pham [5].

Trong bai bdo nay La,sCe,,MnO; dugc téng
hop bang phuong phdp dot chdy gel st dung
polyvinyl ancol va mudi nitrat kim loai.

II - CAC PHUONG PHAP NGHIEN CUU

Str dung mudi nitrat ciia cac kim loai & dang
tinh khiét phan tich 14y theo ty 1¢ mol La:Ce:Mn
= 8:2:10 tron v6i dung dich PVA da hoa tan vao
nuGe. Lam bay hoi dung dich trén may khudy tu
cho dén khi tao gel nhé6t. Nung gel & nhiét do
thich hop tao pha perovskit.

Phuong phdp phan tich nhiét dugc ghi trén
mdy DTA-50 va TGA-50 cta hang Shimadzu
(Nhat Ban).

Phung phdp nhiéu xa Ronghen duoc thuc
hién trén may Siemens D-5005 (CHLB buc) véi
biic xa CuKa budc séng A = 1,5406 A.

Phé héng ngoai dugc ghi trén mdy Impact
410-Nicolet ( My).

Dién tich bé mat dugc do bing phuong phap
BET (Brunauer-Emmet- Teller) trén mdy SA clia
hang COULTER (MY).

Anh vi cdu tric vad hinh thdi hoc cla
perovskit duoc chup bang hién vi dién tir phat xa
truong (FE SEM).
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III - KET QUA VA THAO LUAN

1. Phan tich nhiét

Tir gian d6 phan tich nhiét (hinh 1) chi ra su
phan huy gel chli yéu xdy ra & nhiét do bé hon
400°C. O khoang nhiét do thap hon 140°C x4y ra
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Hinh 1: Gian d6 phan tich nhiét TGA (a) va DTA (b) cua gel

2. Anh huéng ctia nhiét do nung

Gian d6 nhiéu xa Ronghen clia cdc mau
diéu ch€ & pH = 3, ty 1&é mol PVA/KL = 3:1,
nhiét do tao gel 80°C va nhiét do nung 400,
500, 600, 650, 850°C trong 1 gi® chi ra ¢ hinh 2.
MAiu nung & nhiét do 400, 500°C pha tinh thé
hinh thanh chua rd rang va chita pic cacbonat
La,COs (6 20 = 29,6"). Mau nung & 600°C da
xuéit hién pha tinh thé LayCe,,MnO;. Mau
nung & nhiét do cao hon (650 - 850°C) c6 su
hinh thanh tinh thé rd rang ngoai pha chinh
La, 5Ce; ,MnO; con chita pha CeO, (6 26 = 28,7).
Cédc mau khao sit tiép theo dugc nung & 650°C
trong mot gio.

3. Anh huéng cha pH
Dé nghién ctiu anh hudng cta pH dén su tao
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pha perovskit, cic miu dugc diéu ch€ véi ty 1é
mol PVA/KL = 3:1, nhiét do tao gel 80°C va &
pH =2, 3, 4, 5. Gian d6 nhiéu xa Ronghen (hinh
3) chi ra cdc mau ngoai pha perovskit
La,y4Ce,,MnO; con chita pha CeO,. Tuy nhién,
mau diéu ch€ & pH = 2 va 5 cho pic cla CeO,
cao hon. Cdc mau diéu ché€ 6 pH = 3 va 4 chira
ham lugng CeO, it hon (pic c6 cuong do bé
hon). Ching t6i chon pH = 3 dé diéu ché cdc
mau tiép theo.

a) Anh hudng ciia ty 16 mol PVAIKL

Gian d6 nhiéu xa Ronghen clia cdc méu
diéu ché€ ciing diéu kién gel tao thanh & pH =3,
80°C vdi ty 1¢ mol PVA/KL 1:3, 1:1, 3:1, 6:1 chi
ra & hinh 4. C4c mau déu chita pha CeO, va dic
trung hon & mau c6é ham lugng PVA bé



(PVA/KL = 1:3, 1:1). G miu c6 ham luong hon. Cic mau ti€p theo dugc diéu ché theo ty 1¢
PVA 16n hon, pha CeO, c6 cudng do pic thap PVA/KL =3:1.
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Hinh 2: Gian d6 nhiéu xa Ronghen ctia miu nung & 400, 500, 600, 650, va 850°C
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Hinh 3: Gian d6 nhiéu xa Ronghen cua cdc méu diéu ché tir gel 6pH=2,3,4,5
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Hinh 4: Gian d6 nhiéu xa Ronghen cuia cac mau diéu ch€ ¢ ty 1¢ mol PVA/ KL 1:3, 1:1, 3:1, 6:1

Anh huong ciia nhiét do tao gel

Gian d6 nhiéu xa Ronghen ctia cdc mau diéu ché ¢ nhiét do tao gel khédc nhau chi ra trén
hinh 5. Cdc mau ngoai pha perovskit La,Ce,,MnO; con chita pha CeO,. Mau diéu ché tir gel tao
thanh & 50, 60 va 90°C cho pha CeO, dic trung vé6i cudng do pic 16n hon so v6i mau diéu ché & nhiét
do tao gel 80°C. Ngoai ra mau di€u ch& tix gel & 80°C c6 cudng do pic cla pha perovskit
La, sCe,,MnO; 16n hon. Nhu vay, nhiét d¢ tao gel 80°C cho su tao pha t6i uu.
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Hinh 5: Gian d6 nhiéu xa Ronghen cia cic méu diéu ché€ & nhiét do tao gel 50, 65, 80 va 95°C
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Hinh 6: Anh FESEM ciia miu La, 4Ce,,MnO;,
v6i do phéng dai 100.000 14n

Hinh 6 la 4nh hién vi dién tir nhidu xa
trudong (FESEM) ciia mau diéu ch€ & diéu kién
toi vu. Cdc hat c6 kich thuéc déng déu va tich
roi nhau véi dudong kinh trung binh trong
khoéng 45-55 nm. Dién tich bé mat riéng cla
mau theo phuong phap BET 1a 21,1m%/g. Kiéu
cdu trdc va thong s6 mang cia perovskit duogc
xdc dinh bing phdn mém Celref [6]. Tinh thé
perovskit La,sCey,MnO; c6 dang orthohombic
v6i hing s6 mang a = 5,4950 A, b = 5,4820 A,
¢ =7,7553 A va thé tich 6 mang 233,617 A,

VI - KET LUAN

D3 khao sat anh hudng cua nhiét do nung,
pH, ty 1&¢ PVA/KL va nhiét do tao gel 1én su
hinh thanh pha perovskit La,Ce,,MnO;. Diéu
kién t6i uu dé tong hop perovskit nay: pH = 3 +

4, PVA/KL = 3:1 + 6:1, nhiét do tao gel 80°C va
nhiét do nung 650°C.

Perovskit LayCe),MnO; téng hop & diéu
kién t6i uu c6 kich thuéc nanomet va dién tich
bé mat riéng 21,6 m?/g.

Pi xéc dinh dugc cau tric mang tinh thé va
thong s6 mang cua perovskit La,Cey, MnO;.
Perovskit LaysCey, MnO; c6 cdu tric
orthohombic véi hing s6 mang a = 5,4950 A,
b=754820 A, ¢ =7,7553 A va thé tich 6 mang
233,617 A°.
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