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ABSTRACT

La,Ce, ,CrysMn,O; has been synthesized at temperature 650°C by the combustion of gel
prepared from polyvinyl alcohol (PVA) and metal nitrates. La, Ce, ,Cr,sMn,sO; characterization
is examined by X-ray diffraction (XRD), thermogravimetric and differential thermal analysis

(TG-DTA), transmission electron

microscopy (TEM) and BET (Brunaure-Emmet-Teller)

measurements. The obtained sample under optional preparative conditions has nano scale with

specific square area of 16.0 nm’/g.

I - GIGI THIEU

Oxit phic hop kiéu perovskit ABO, (v6i A 1a
nguyén t6 dat hiém, B 13 nguyén t& chuyén tiép
nhu Mn, Fe...) thu hit dugc nhiéu su quan tam
trong linh vuc xuc téc [1 - 3].

Hoat tinh xdc tdc cta perovskit phu thuoc
nhiéu vao dién tich bé mat. Phuong phdp gém va
dong két tiia thudong dung dé diéu ché perovskit
& nhiét do cao (> 900°C) nén perovskit thu dugc
c6 dién tich bé mat thap (< 2 m?/g) do su két tu
[4].

Phuong phéap dot chdy gel PVA da dugc st
dung dé diéu ché mot s6 oxit va oxit phitc hgp
c6 dién tich bé mat tuong d6i 16n [5 -7]. Trong
bai bdo nay chung toi st dung phuong phap dot
chdy gel PVA dé diéu ché perovskit
La, 4Cey ;CrysMn; 505;.

11 - PHUONG PHAP NGHIEN CUU
Tron dung dich mudi nitrat ctia cdac kim loai

1dy theo ty 1& mol La: Ce: Cr: Mn = 9:1:5:5 véi
dung dich PVA trong nuéc. Qua trinh gia nhiét

dung dich dugc thuc hién trén may khudy tir cho
dén khi tao gel mau xanh nhét. Gel dugc lam
khoé va nung & nhiét do6 thich hop tao pha
perovskit.

Phan tich nhiét dugc ghi trén may DTA-50
va TGA-50 ctia hang Shimadzu (Nhat Ban).

Gian d6 nhiéu xa Ronghen dugc thuc hién
trén mdy Siemens D-5005 (CHLB Dric) véi biic
xa CuKa buée séng A = 1,5406 A.

Phé hong ngoai dugc ghi trén mdy Impact
410-Nicolet (M¥).

Dién tich bé mat duoc do bang phuong phéap
BET (Brunauer-Emmet - Teller) trén mdy SA
ctia hang COULTER (MY).

II - KET QUA VA THAO LUAN

1. Phan tich nhiét

Keét qua phan tich nhiét ctia gel chi ra & hinh
1. Nhin vao gian d6 TGA cho thdy su méat khoi
lugng cua gel chu yéu xay ra ¢ nhiét do thap
hon 400°C. O ving nhiét do thap hon 200°C
xdy ra su mat nuéc hdit 4m va phan huy mot
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phan PVA. Trong khoang 200 - 400°C sy mat
khéi luong kém theo su tod nhiét manh dién ra
su phan huy PVA con lai va ion nitrat. 0 nhiét
do 16n hon 400°C dudng TGA hau nhu ndm
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ngang va khong quan sat thdy mot hiéu ting nao
trén duong DTA ching té sy hinh thanh pha
perovskit xay ra & viing nhiét d6 nay.
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Hinh 1: Gian d6 phan tich nhiét TGA (a) va DTA (b) cua gel

Anh hudng ciia nhiét do nung

Gian d6 nhiéu xa Ronghen ctua gel nung &
cdc nhiét do khdac nhau trong mot gid chi ra &
hinh 2. Miu nung & 400, 500°C van con & trang
thdi vo dinh hinh. Mau nung & 600°C da xuat
hién cdc pic dac trung cua pha perovskit
La, ,Ce, ,CrysMnys0;. Mau nung & 650°C va
800°C da hinh thanh tinh thé rd rang. Trong céc
mau diéu ché tiép theo chiing t6i chon nhiét do
nung la 650°C trong mot gio.

Anh hudng ciia pH

Céc miu diéu ch€ tir gel ¢6 ty 1& mol
PVA/KL = 3:1, nhiét d¢ tao gel 80°C, 6 pH = 2,
3,4, 5, 6 va nung 6 650°C trong mot gid. Gian
d6 nhiéu xa Ronghen cuia cdc mau nay duogc cho
6 hinh 3. Tir gian d6 Ronghen cho thdy ngoai
pha perovskit La, ,Ce, ;Cr, sMn, 05 cdc mau déu
chita pha CeO, nhung kém dac trung hon & mau
diéu ché & pH = 3 va 4. Cdc mau diéu ché€ 6 pH
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=12, 5, 6 con chita cidc pha Cr,O;, Mn, sCr, 50,.
Trong cac thi nghiém ti€p theo ching to6i chon
pH = 3 dé diéu ché mau.

Anh hudng ciia ty 16 PVAIKL

Ham luong PVA cho vao méu c¢6 anh hudng
dén su tao pha perovskit (hinh 4). Cdc miu duoc
diéu ché v6i cang diéu kién gel tao thanh & pH =
3, nhiét do 80°C, nung & 650°C trong mot gio
nhung c6 ty 1&¢ mol PVA/KL khdc nhau 1:3, 1:1,
3:1, 6:1. M&u c6 ham lugng PVA thap (1:3, 1:1)
chita cidc pha CeO,, Cr,O;, Mn,;Cr,;0,. Cic
mau c6 ham lugng PVA cao hon ngoai pha
perovskit chi chita pha CeO,. Trong céc thi
nghiém ti€p theo ching toéi chon ty 1& mol
PVA/KL = 3:1 dé diéu ché mau.

Mot so déic trung cua mau t6i uu

Anh SEM clia mau diéu ché & diéu kién toi
uu (hinh 6) cho thdy ciac hat c6 kich thude
nanomet (55 - 65 nm). Két qua do dién tich bé



mat cla mau theo phuong phdp BET la 16,0 LayoCe,;Mn,sCr,sO; c6 céu tric orthohombic
m’/g. v6i hing s6 mang a = 5,4896,b =5,4802 A, c =

Phan tich cau tric tinh thé bang phan mém 2’3566 A va the tich 6 mang co s6 V = 233,350
Celref [8] cho thay perovskit X
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Hinh 2: Gian d6 nhiéu xa Ronghen ctia mau nung & 400, 500, 600, 650, 800°C
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Hinh 3: Gian d6 nhiéu xa Ronghen cua cic mau diéu ché tr gel 6 pH=2, 3,4,5,6
Mot s6 dac trung ciia mau toi vu
Anh SEM ciia miu diéu ch€ & diéu kién t6i wu (hinh 6) cho thdy cdc hat ¢6 kich thude
nanomet (55-65 nm). Két qua do dién tich bé mat ciia miu theo phuong phap BET la 16,0 m*/g.
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Phan tich cdu tric tinh thé bing phin mém Celref [8] cho thay perovskit
La,,Ce, ;Mn, sCr,sO; c6 cdu triic orthohombic v6i hiang s6 mang a = 5,4896, b = 54802 A, ¢ =
7,7566 A va thé tich 6 mang co s& V = 233,350 A°.
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Hinh 4: Gian d6 nhiéu xa Ronghen ctia cdc mau diéu ché &
ty 1¢ mol PVA/KL loai 1:3, 1:1, 3:1 va 6:1

Anh hudng ciia nhiét do tao gel

Dé khdo st anh hudng clia nhiét do tao gel 1én su hinh thanh pha perovskit, cdc mau diéu
ché& & pH = 3, ty 1é mol PVA/KL = 3:1, nhung & nhiét do tao gel khac nhau 50, 65, 80, 95°C va nung
0 650°C trong mot gid. Két qua phan tich nhiéu xa Ronghen (hinh 5) chi ra cdc mau diéu ch€ & nhiét
do tao gel 50, 95°C chita cdc pha CeO,, Cr,0;, Mn, sCr, ;0,. Mau di¢u ch€ & nhiét do tao gel 65,
80°C chta pha la it hon (chi ¢6 pha CeO,).
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Hinh 5: Gian d6 nhiéu xa Ronghen ctia cac mau diéu ché& ¢ nhiét do tao gel 50, 65, 80, 95°C
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Hinh 6: Anh SEM ctia mau
La,y¢Cey ;Mn,5Cr, sO; v6i do phong dai
100.000 1an

IV - KET LUAN

D3 khao sét cac yéu t6 anh hudng dén su tao
pha perovskit La, 4Ce, ,Cr, sMn, sO; nhu nhiét do
nung, pH, ty 1¢ mol PVA/KL va nhiét do tao gel.
K&t qua cho thiy diéu kién t6i wu dé téng hop
perovskit nay: nhiét do nung 650°C, pH = 3 - 4,
PVA/KL = 3:1 - 6:1, nhiét do tao gel 80°C.

Perovskit Lay,Ce,,CrosMn,s0; duge tong
hgp bang phuong phdp d6t chay gel PVA & diéu
kién t6i wu c6 kich thuéc hat nanomet va dién
tich bé mat 16,0 m*/g.

Nghién cu cau tric tinh thé cho thdy
perovskit La,oCe, CrysMnys0; c6 céu tric

orthohombic v6i hang s6 mang a = 5,4896 Ab
= 54802 A, ¢ =7,7566 A va thé tich 6 mang V
=233,350 A°.
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