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ABSTRACT

LaMn, sCu, 50;

was synthesized as nanoparticles with relatively high surface area (16.6

m?lg) at temperature 650°C from gel precursor prepared by using citric acid (AC) and
corresponding metal nitrates. The influence of pH, citric acidlmetals mole ratio and temperature
of gel formation on the crystallization of perovskites was studied. The Samples were characterized
by X-ray diffraction (XRD), thermogravimetric and differential thermal analysis (TG-DTA), field
emission scanning electron microscopy (FE-SEM) and BET (Brunaure-Emmet-Teller)

measurements.

I - GIGI THIEU

Perovskit (ABO;) c6 hoat tinh xuc tdc cho
nhiéu phan ng oxi héa khit nhu phan hiy
hidrocacbon, NO, oxi héa CO va dugc xem la
c6 trién vong thay thé kim loai quy hiém dat
tién ding trong xu 1y khi thai [1].

Perovskit chita lantan va mangan thu hut
dugc nhiéu su chi y trong nghién ciu co ban
cling nhu ting dung va dugc xem la chat c6 hoat
tinh xuc tac gan véi kim loai quy [2, 3].

Perovskit diéu ché theo phuong phip gém
truyén théng va phuong phiap dong két tua
thuong tao thanh & nhiét do cao nén c6 dién tich
bé mit thip (< 2 m*/g) do su két tu [4]. Dé khac
phuc han ché nay da c6 nhiéu phuong phap duoc
phat trién dé tang dién tich bé mat nhu phuong
phdp phan huy cacbonat, xianua, oxalat, ure
cho dién tich bé mat cla perovskit 1én dén 10
m?/g. C4c phuong phdp khéc tdng hop perovskit
¢6 dién tich bé mat 16n hon nhu phuong phép
dot chay, phuong phap sol gel st dung axit
citric, stearic, maleic [5]. Bing phuong phép nay

cic  hé¢ perovskit nhu  (La,Sr)MnO;,
(La,Ca)MnO,, La(Co,Cu)0O,, duoc diéu ché vdéi
dién tich bé mat tuong doi 16n [6,7].

Trong bai bdo nay, perovskit LaMn, sCu,50;
dugc téng hop bang phuong phép sol gel xitrat.

11 - CAC PHUONG PHAP NGHIEN CUU

Tron dung dich mudi nitrat cua cac kim loai
theo ty 1¢ mol La:Mn:Cu = 2:1:1 v6i dung dich
AC trong nuée. Dung dich nay dugc khudy lién
tuc bang mdy khudy tir cho dén khi tao gel mau
xanh trong su6t va nhét. Gel duge sdy kho roi
nung & nhiét do thich hgp thu dugc bot min mau
den.

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

Gian d6 nhiéu xa Ronghen duogc thuc hién
trén mdy Siemens D-5005 (CHLB biic) véi biic
xa CuKo, budc séng A = 1,5406 A.

Phé hong ngoai dugc ghi trén mdy Impact
410-Nicolet( M¥).
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Dién tich bé mat duoc do bang phuong phép
BET (Brunauer-Emmet-Teller) trén may SA cua
hang COULTER (My¥).

Anh vi cdu trdc va hinh thdi hoc cla
perovskit dugc chup bang kinh hién vi dién tir
nhiéu xa trudng trén mdy Hitachi S-4800 (Nhat
Ban).

II - KET QUA VA THAO LUAN

1. Phan tich nhiét
Gel diéu ché€ & 80°C, ty 1¢ mol axit
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xitric/kim loai (AC/KL) 1,5:1 sau khi dugc sy
kho dem phan tich TGA va TDA, két qua trinh
bay & hinh 1. Tir gian d6 TGA cho thay su phan
hay nhiét ctia gel chu yéu xay ra & ving nhiét
do thap hon 400°C. O khoang nhiét do nhé hon
250°C xdy ra qud trinh mat nuéc hiit 4&m va phan
hiy mot phan chat hitu co. Hiéu tng téa nhiét
manh & 391,41°C c6 thé do su phan huy chat
hitu co con lai c6 trong gel. Trén 400°C duodng
TGA hau nhu ndm ngang va khong quan sét
thdy mot hiéu ting nao trén duong DTA ching
td su hinh thanh pha perovskit xay ra & vung
nhiét do nay.
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Hinh 1: Gian dé phan tich nhiét TGA (a) va DTA (b) ctia Gel

2. Cac yéu t6 anh hudng dén su tao pha
perovskit

a) Anh huong ciia nhiét do nung

Dé dinh gid su hinh thanh pha perovskit
theo nhiét do, cic méau diéu ché€ & pH = 6,5 véi
nhiét do tao gel 80°C, ty 1¢ mol AC/KL 1,5:1 va
duoc nung & cac nhiét do 400, 500, 600, 650,
800°C trong 1 gid. Két qua phan tich nhiéu xa
Ronghen clia cic mau nay dua ra & hinh 2.

Qua gian d6 nhiéu xa Ronghen (hinh 2) cho
thdy mau nung & 400, 500°C cht yéu van &
trang thdi vo dinh hinh va c6 su tao pha CuO
tenorite. Mau nung & 600°C da bat dau hinh
thanh tinh thé perovskit déng thoi xuét hién
thém pha La,0,CO; (Lanthanum oxide
carbonat). M&u nung & nhiét do cao hon (650 va
800°C) pha perovskit da hoan thién keém theo su
bién mat cua La,0,CO; do hgp chat nay kém
bén & nhiét do cao. Cic mau khéo sét tiép theo
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chon nhiét d6 nung méau 1a 650°C.
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Hinh 2: Gian d6 nhiéu xa Ronghen ctia mau nung & 400, 500, 600, 650 va 800°C

b) Anh hudng ciia pH tao gel
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Pé khéo sit anh hudng clia pH tao gel dén sy hinh thanh pha perovskit, cic miu dugc diéu
ch€ & pH khac nhau (pH = 5 - 8), nhung cting ty 1&é mol AC/KL (1,5:1), nhiét do tao gel (80°C) va
nhiét do nung (650°C). Tir gidan d6 nhiéu xa Ronghen clia cdc méu nay (hinh 3) chi ra cdc mau déu
chita pha CuO tenorite. Mau diéu ché & pH = 6,5 va 7 cho su két tinh t6t nhat (dinh nhon, cao) va ¢6
pha CuO it hon (cudng do pic thdp hon). Trong cdc thi nghiém tié€p theo, cdc mau dugc diéu ché &

pH="7.
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Hinh 3: Gian d6 nhiéu xa Ronghen ctia cdc mau diéu ché tir gel 5 pH =5 - 8
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¢) Anh hudng ciia ham luong AC cho vao mdu

Tu gian d6 nhiéu xa Ronghen cuia cdc mau diéu ché theo ty 1¢ mol AC/KL 0,5:1, 1:1, 1,5:1,
2:1 (hinh 4) chi ra cac mau déu chita pha CuO tenorite nhung thé hién kém hon & mau c¢6 ham lugng
AC cao (1,5:1, 2:1). Cac mau c6 ham lugng AC thap c6 su tach pha nhiéu hon (ngoai pha CuO con
chtra pha La,CuQ, va La,0,). Trong cdc thi nghiém tiép theo ching t6i chon ty 1& mol AC/KL la

1,5:1 dé diéu ché mau.
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Hinh 4: Gian d6 nhiéu xa Ronghen ctia cdc méu diéu ché€ ¢ ty 1&¢ mol AC/KL 0,5: 1, 1:1, 1,5:1 va 2:1

d) Anh hudng ciia nhiét do tao gel

Gian do6 nhiéu xa Ronghen cua cdc mau di
tir gel duoc diéu ché€ & cdc nhiét do khdc nhau
(50, 65, 80 va 95°C) va nung & 650°C (hinh 5)
cho thay cdc mau déu chia pha CuO nhung it
dac trung & mau diéu ché tir gel & 80°C. Ngoai
ra mau diéu ché tir gel & 50 va 95°C con chia
pha La,O;. Nhu vay nhiét do tao gel & 80°C cho
su tao pha perovskit tot nhat.

Mau diéu ché€ ¢ diéu kién t6i vu (pH = 7,
AC/KL = 1,5:1, Ty = 80°C) dem chup FESEM
va do BET. K&t qua cho thiy hat ¢6 kich thuge
nano (< 100 nm) va dién tich bé mat 16,6 m*/g.

IV - KET LUAN

Perovskit LaMn,;Cu,sO; c6 cdu tric nano
va dién tich bé mat 16,6 m?*/g da duoc téng hop

theo phuong phdp sol gel citrat & nhiét do tuong
dai thap (650°C).

Pa khao sét cac yéu t6 anh hudng dén su két
tinh cha tinh thé perovskit LaMn, sCu,sO; theo
phuong sol gel xitrat cho thdy mau diéu ché &
pH = 7, nhiét do tao gel 80°C, ty 1&¢ mol AC va
kim loai 1a 1,5:1 cho su tao pha t6t nhat.
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Hinh 5: Gian d6 nhiéu xa Ronghen ctia mau diéu ché tir gel & 50, 65, 80 va 95°C
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