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ABSTRACT

LaMnQO; has been synthesised at low temperature (600°C) by the combustion of gel prepared
from polyvinyl alcohol (PVA) and metal nitrates. LaMnOj; 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 large specific square area.

- MG DAU

Ciac perovskit (ABO;) da dugc nghién ciu
nhiéu trong linh vuc xdc tic [1 - 3]. Trong d6
LaMO; M = Cr, Mn, Fe, Co, va Ni) cho hoat
tinh xtc tac cao trong phan tng oxy hoa CO va
hidrocacbon [4]. Perovskit trén co s& LaMnO,
rit duoc quan tam do thé hién dugc duoc nhiéu
tinh chat 1y thd. Ngoai hoat tinh xtc tic cao,
loai perovskit nay con la vat lieu day hda hen
trén mot s6 linh vuc nhu lam catot trong pin
nhién liéu oxit rdn, 1am senso nho ¢6 do dén
dién cao... [5].

Phuong phdp thong thudng va dé nhat dé diéu
ch& perovskit 1a téng hop gém. Nhuoc diém
chinh cta phuong phdp nay 1a yéu cau nhiét do
nung cao (T > 1200°C) dé thu dugc pha don tinh
thé din dén perovskite thu dugc c6 dién tich bé
mat thdp do su két tu [6, 7]. Perovskit LaMnO;
thudong duoc tdng hop tir mudi axetat & nhiét do
trén 850°C c6 dién tich bé mat nhd hon 5 m?/g
[8]. Ngoai ra cac phuong phéap khac ciing dugc st
dung dé diéu ché& perovskite nay. Phuong phédp
dong két tha cacbonat diéu ché LaMnO; & 925°C
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c6 dién tich bé mat 1,7 m*/g [9]. Phuong phap xit
kho diéu ch€ LaMnO; pha don & nhiét do 500°C
nung trong 15 gid ¢6 dién tich bé mat trong
khoang 8 - 22 m*/g [10]. Phuong phdp sol gel
xitrat t6ng hop pha don perovskit nhu LaCoO;,
LaMnO; va LaNiO; cé nhiét do nung va thoi gian
can thiét dé thu duoc pha don la 700°C va 4 gio
tuong Gng, san phim thu dugc cé dién tich bé
mit 16n hon 10 m*/g [11].

Trong bai bdo nay, LaMnO; duoc téng hgp
bing phuong phip dot chdy gel st dung
polyvinyl ancol va mudi nitrat kim loai.

I - PHUONG PHAP NGHIEN CUU

Cac hoéa chat dem pha ché thanh dung dich
muoi nitrat clia cdc kim loai déu & dang tinh
khiét phan tich. Dung dich mudi nitrat clia cac
kim loai dugc 18y theo ty 1€ mol La : Mn = 1:1
tron v6i dung dich PVA da hoa tan vao nuéc.
Lam bay hoi dung dich trén may khudy tir cho
dén khi tao gel nhét. Gel duge nung & nhiét do
thich hop tao pha perovskit.

Phan tich nhiét duoc ghi trén may DTA-50



va TGA-50 ctia hang Shimadzu (Nhat Ban).

Nhiéu xa Ronghen duogc thuc hién trén may
Siemens D-5005 (CHLB Diic) véi biic xa CuKa
budc séng A = 1,5406 A.

Phd hong ngoai duoc ghi trén may Impact
410-Nicolet( My).

Dién tich bé mat dugc do bing phuong phap
BET (Brunauer-Emmet-Teller).

Anh vi cdu triic va hinh thdi hoc clia perovskit
dugc chup biang kinh hién vi dién tit nhiéu xa
truong trén may Hitachi S-4800 (Nhat Ban).
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II - KET QUA VA THAO LUAN

1. Phan tich nhiét

Gian d6 phan tich nhiét cla gel chi ra & hinh
1. T gian d6 cho thdy hoat dong cla gel chu
yéu xay ra ving nhiét do dudi 400°C. O nhiét do
thap hon 160°C xay ra qué trinh mat nuée hut
4m va phan hay mot phan PVA. O viing nhiét
do cao hon dién ra su d6t chdy PVA con lai
cung vG6i su phan hiy ion NO; cung cdp moi
truong oxy héa cho su chdy PVA. Nhu vay su
tao pha perovskit xay ra & nhiét do trén 400°C.
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Hinh I: Gian dé phan tich nhiét TGA (a) va DTA (b) ctia Gel

2. Céc yéu t6 anh hudng dén su tao pha
perovskit
a) Anh hidng ciia nhiét Ao nung

Gian d6 nhiéu xa Ronghen clia cdc mau
diéu ch€ & pH = 3, ty 1& mol PVA/Kim loai
(PVA/KL) = 3:1, nhiét do tao gel (Tg) 80°C va

nhiét do nung 400, 500, 600, 800°C trong 1 gid
chi ra & hinh 2.

Gian d6 nhiéu xa Ronghen (hinh 2) chi ra
mau nung & 400 va 500°C cho sy hinh thanh tinh
thé perovskit chua rd rang va con chita pha
cacbonat La,COjs (pic & 2 - 29,5°). Mau nung &
nhiét d6 cao hon chi con lai pha perovskit. Cac
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mau ti€p theo chiing toi chon nhiét do nung la
600°C va thoi gian nung 1a 1 gio.

Hinh 3 cho biét quang phé FTIR cla cdc
mau nung & cac nhiét do 300, 400, 500, 600 va
800°C. M&au nung & 300, 400°C chita pic trong
khodng 1490 - 1510 cm” dugc gan cho dao

dong clia nhém CO cua tién chét chita cacbon
chua bi phan huy hét va pic & khoang 1383 cm™
duoc gan cho su ¢6 mat ctia ion NOjy. ¢} nhiét
do nung cao hon, pic nay hau nhu bién mat. Két
qua nay phtt hop v6i phan tich nhiéu xa
Ronghen & trén.

Lin(Cps)

» L32C05

40
2-Theta-Scale

50 60 70

Hinh 2: Gian d6 nhiéu xa Ronghen cia mau nung & 400, 500, 600 va 800°C
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Hinh 3: Quang phé FTIR clia tién chat LaMnO; nung & 300, 400, 500, 600 va 800°C

20



b) Anh hudng ciia pH

Cic miu duoc diéu ché€ vé6i ty 1& mol
PVA/KL = 3:1, nhiét do tao gel Tg = 80°C, &6 pH
=2,3,4,5 vanung & 600°C trong 1 gio. Gian
d6 nhiéu xa Ronghen (hinh 4) clia cdc mau déu

don pha. Tuy nhién, mau diéu ch€ 6pH=2va 5
cho su tao pha tinh thé kém hon (dinh thap va
tl). Mau diéu ché & pH=3 va 4 cho két tinh t6t
nhat. Cac mau LaMnO; ti€p theo dugc di€u ché
6pH=3.
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Hinh 4: Gian d6 nhiéu xa Ronghen ctia cic mau diéu ché tir gel 5 pH =2, 3,4, 5
va nung & 600°C

¢) Anh hudng ciia ty 1é mol PVA/IKL

Céc mau duge diéu ché & pH = 3, nhiét do
tao gel Tg = 80°C c6 ty 1é mol PVA/KL= 1:3,
1:1, 3:1, 6:1 va nung & 600°C trong 1 gid. Phé
d6 Ronghen clia cdc miu nay chi ra & hinh 5.
Cdc mau c6 ham lugng PVA bé cho su két tinh
tinh thé kém hon (dinh thap va th). Méau diéu
ché€ & ty 1&é 3:1 va 6:1 cho két tinh t6t nhat va
don pha. Trong céc thi nghiém ti€p theo ching
t6i chon ty 1¢ PVA/KL = 3:1 dé diéu ché mau.

d) Anh hidng ciia nhiét do tao gel

Cdc mau diéu ché€ & nhiét do tao gel khac
nhau nhung cung pH = 3, ty 1&¢ mol PVA/KL =
3:1 va nung & 600°C trong 1 gid. Gian d6 nhiéu
xa Ronghen ctia cdc mau nay chi ra trén hinh 6.
Tir gian d6 cho thay mau diéu ché 6 Tg = 95°C
tao pha kém hon. Cdc mau con lai déu don pha

nhung & mau Tg = 80°C cho dinh nhiéu xa cao
hon.

Mau diéu ch€ & diéu kién t6i wu (pH = 3,
PVA/KL = 3:1, T,= 80°C) dem chup SEM va do
BET. Két qua cho thdy mau c6 kich thudc
nanomet (<100 nm) va dién tich bé mat 22,4
m’/g.

IV - KET LUAN

Pi t6ng hop dugc perovskite LaMnO; c6
céu tric nano véi dién tich bé mat twong déi 16n
(22,4 m%’/g) bing phuong phap dot chdy gel
PVA.

Diéu kién thich hop cho su tao pha perovskit
LaMnO; 1a pH = 3 - 4, ty 1¢ mol PVA/KL = 3:1-
6:1, nhiét do tao gel 80°C va nhiét do nung
600°C.
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Hinh 5: Gian d6 nhiéu xa Ronghen cia cic méu diéu ché &

ty 1é mol PVA/ KL 1: 3, 1:1, 3:1 va 6:1 va nung & 600°C
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Hinh 6: Gian d6 nhiéu xa Ronghen ctia cic mau diéu ché tur gel tao thanh &
50, 65, 80, 95°C va nung & 600°C
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