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Abstract

The napostructured powder of LaFeO; has been synthesised at low temperature (550 °C) via !he_ combustion of gel
prepared by polyvinyl alcobol (PVA) and corresponding metal nitrates Samples were characterized by_dlﬂ‘racnun
(XRD), scanning electron microscopy (SEM). Further thermal treatment at 550 °C for 2 hours yiclds the single phase

LaFeQ; with average siz¢ < 50 nm.

Keywards: LaFeQ;, hydrothermal method, polyvinyl! alcohol (PVA), combustion method.

1. M( BDAU

Phin 16n cac chét xic tic sir dung trong céng
nghiép hod hoc déu dya trén cic oxit phic hop.
Trong cac oxit kim loai phirc ho‘p, oxit kiéu
perovskite (ABO;) c6 nhimg tinh chat ndi bit nhu
hoat tmh oxi - hoa khir cao, kha nang chdng nhiém
doc tdt duge sir dung trong linh vyrc xir ly khi thai
thidu dét rdc thai méi tn.rémg 1,2].

Perovskit ABO; ¢é hoat tinh xic tic cho nhiéu
phan img oxi - hoa khir, khir NO,, SO,, oxi hoa CoO
[3, 4]. Hoat tinh xiic tic cna perovskne ¢6 chu tric
nano gan diy nhén dugce nhidu sy quan mm trén thé
gidi. Trong bai bdo ndy s& nghién cim long hop
LaFeO, cdu tric nano bing phuong phap dbt chay
gel.

2. THUC NGHIEM

Téng hop LaFeOy dugc tién hanh theo cac budc
nhu nghidn ciu ché tao LaCrO,, NiFe,O, béng
phuong phap dét chay gel [5, 6]. Dung dich mubi
nitrat (La*, Fe’") dang hoa chat tinh khiét duge
khudy tron lién tuc véi dung dich nuéc Poly Vinyl
Alcohol (PVA) trén may khuay tir gia nhiét. Gel tao
thanh dugc lim gia trong ti say va nung & nhiét 46
théch hop dé tao pha perovskite.

Gian db nhiéu xa Ronghen (X-Ray) dugc thyc
hién trén mdy Siemens D-5000 (CHLB Pirc) véi
bure xa CuKo bucrc song A = 1,5406.

Anh vi cdu tric vi hinh thai hoc cua bot oxit
duge chup bing kinh hién vi dién t quét (SEM)
JEOL- 5300 (Nhat Ban).

3.KET QUA VA THAO LUAN
3.1. Anh hwémg ciia nhiét dj nung

Polyme PVA dugc sir dung lim chét nén glup
cho sir phédn bd céc ion kim loai mét céch dong déu,
tang nhlf;t Iuo'ng tod ra qud trinh phan huy (dot) gel.
Miu téng [<4 nhiét 48 thip véi cdu tric nano.

Céc méu tao gel dugc didu ché & nhiét 45 80 °C,
méi trudng tao Gel pH = 4, ty 1¢ tdng mol ion kim
loai/PVA = I:1. Tir két qua khao sét qua trinh phin
huy nhiét cua gel. Chung t8i lra chon nhigt dé nung
G250 °C, 350 °C, 450 °C, 500 °C va 550 °C trong 2
£10. K&t qua phan tich xéc dinh ciu tric cfia cic
mau trén may Siemens D-5000 dugc dwa ra &
hinh 1.

Hinh 1: Gian 85 nhiu xa tia X ctia m3u nung &
nhiét d khic nhau

Trén gian 43 cho thay cic mdu nung & 250 °C
va 350 °C chua xudt hién pha tinh thé (v6 dinh
hinh), khi nung méu & 450 °C bic diu xuit hién cie
pic dac trung cha perovskit LaFeQ, nhung chua rd
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rang, khi nung miu & 500 °C va 550 °C thu duoc cac
pic dic trung don pha tinh thé cia perovskite
LaFeO;. Do dé, nhiét d4 nung & 550 °C trong 2 gid
duoc chon cho céc thi nghiém tiép theo.

3.2. Anh hwémg cia pH tao gel

Pé khao sat PH tz0 gel cic méu dugc didu ché
tuong ty nhu & phan trén nhung pH tao gel duge
thay dbi (pH 2,3, 4, 5), nung mau & 550 °C. Chu
tric pha cia cic miu dugc xéc d inh trén may
Siemens D - 5000 (hinh 2).

pHiné
=3
iogHe2 ¢

25 30 35 40 45 50 55 60 65 70

Hinh 2 Gian dé nhiéu xa tia X ciia mau téng hop
& pH tao gel khac nhau

Hlnh 2 cho thdy, miu diéu ché ¢ pH = 5 va pH
=2 xult hién cic pic diic tnmg pha perovskit nhung
con 13n mét phan nhé cac pha La,CO; va Fe;O,

& pH = 5 qué trinh tao gel khong 16t dan 16i
hién (uo-ng thay phian mét phﬂn La(OH);, khi dét
chay gel & 550 °C sinh ra La,0;.

La(OH); = La,0, + H10 (1)

M3t khac, trong qua trinh ddt chay gel mét
lrong khi CO, duge sinh ra ngay lap tirc tham gia
phén ing véi La,O; sinh ra La,COs.

La,0; + CO; =La,COs (2)

o] pH 2 miu bit diu xay ra qua trinh két tha
mol phan keo mau ndu do (son sét) clia Fe(OH);, khi
bt chy & 550 °C sinh ra Fe,0s.

Fe(OH), = Fe;,0; + H,O (3)

Céc miu didu ché & pH = 3 va 4 thu dugc céc
pic dic trung cho don pha tinh thé perovskit
LaFeO,. Do dé, pH = 4 dugc chon cho cac nghién
cinu 1iép theo.

3.3. Anh huéng cia nhiét 83 tao gel

Miu dugc didu ché trong tu nhu & phin chi
thay ddi nhiét d¢ tao gel (40, 60, 80, 100 °C). Cac
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mau duogc phén tich xdc dinh chu tnic trén may
Siemens D-5000. Két qua duge ghi 1ai & hinh 3.
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Hinh 3: Gian d6 nhidu xa tia X cia miu tdng hgp
& nhiét 46 tao gel khac nhau

Trén hinh 3 cho thdy miu d|eu ché & nhiét do
tao gel ta 40 °C va 60 °C ¢6 xuit hién dong thai cac
pic dac trung chi yéu cho pha tinh thé perovskit va
mdt sé pic dic trung cho pha La,O; va La,CO;s (kht
nhiét ¢ tao gel < 60 °C, thai gian phan tng tao gel
xay ra chégm hon dan 161 hién tuong thiy phan mt
phan La(OH),, khi dét chdy gel & nhigt 46 cao tuong
ty nhu & phan trén sinh ra pha La,0, va La,COs).
M3u diéu ché & nhiét d¢ tao gel & 80 °C va 100 °C
¢6 cac pic dac trung dom pha duy nhit cua perovsku
LaFeQ,. Nhiét do tao gel 80 °C dugc chon cho diéu
kién tong hop mau.

3.4. Anh hudng cia ty 1§ kim loai/PVA

M3u dugc diéu ché tuong ty nhu & phan trén ty
1¢ kim loai/PVA dugc thay dbi (2 1, a0, 122, 1:3).
Miu duge phan tich xac dinh chu tric trén may
Siemens D-5000. Két qua duoc chi ra & hinh 4.
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Hinh 4: Gian d& nhiu xa tia X ciia mau tong hop &
ty 1é kim loai/PVA khéc nhau
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Trén gidn 5 cho thiy miu didu ché theo ty 1€ 1:3
ngodi céc pic dic trumg cho pha pemvskll con mét
50 plc nho ddc trung cho pha La,0s, adi v6i cac miu
diéu ché &1y 16 1:2; 1:1 va 2:1 ¢b cac pic dic tumg
cho don tinh thé perovskit LaFeO; Ty & kim
loai/PVA = [:1 dugc chon lam diéu kién tong hop
mau cho cac thi nghiém tiép theo.

3.5. X4c dinh hinh thai hoc ciia miu téi wu

Miu duge didu ché & pH = 4, nhiét d¢ tao gel 80
°C, ty 1€ kim loai/ PVA = 1/1, nung & 550 °C trong 2

£10 va duge xac dinh hinh thét hoc wén kinh hién vi
dién tir quét (SEM) JEOL-S.4800 (Nhit Ban). Két
qué chira ¢ hinh 5.

Hinh 5: Anh SEM cua mau téng hop & diéu kign
t6i
Qua hinh § lhay rang miu LaFeO, c6 cau triic
nano ddng nhét (< 50 nm), cic khung 15 xdp duge
tao thanh bm céc hal nano, ¢6 rat nhlcu khoang héc
vai cac 16 xbp dong nhit diéu nay rét phit hgp cho
viée sir dung lam xic téc d& xir Iy mbi tnromg.

4.KET LUAN
Di khio sat mét sé diéu kién hinh thanh pha

Lién hé: Dao Ngoc Nhi¢m

Vién Khoa hoc vit liéu

Téng hop perovskit LaFeO) cdu tric...

perovskit LaFeO,, dneu kién ti wu dé tong hop
perovskit LaFeO; cé cau tric nano dong nhét (<50
nm ) & nhiét d§ Lhap bang phuong phap dét chay gel
PVA la pH = 4, nhiét d§ tao gel 80 °C, ty 1& mol
PVA/kim loai [/1 nung & 550 °C trong 2 gid.

TAI LIEU THAM KHAO

1 8. D. Peter, E. Garbowski, V. Perrichon and M.
Primet. NO reduction by CO over alumnate-
supported perovskites, Catalysis Letters, 70(1), 27-33
(2000).

2. V. N. Stathopoulos, V. C. Belessi and . K
Ladavos. Samarium Based High Surface Area
Perovskite Type Oxides SmFe, yAlyO; (X = 0.00,
0.50, 0.95). Part Il. Catalytic Combustion of CH,,
Reaction Kinetics and Catalysis Letters, 72(1), 49-55
(2001).

3. Wachowski L. The activity of LaMeO, Oxides
Obnaned by various method for the Catalysis
Oxidation of CO and !-Butene Z, Phys, Chemic
Lepzig, 269, 743 (1988).

4. K. A Gschneidner, L. R. Eyring and M. B. Maple.
Handbook on the physis and Chemisiry of Rare
Earths, 3, North-Holland (1978).

5. Lwu Minh Dai, Bdo Ngoc Nhi¢gm, Vi Thé Ninh,
Pham Ngoc Chitc. Tong hop spinen NiFe,0, bang
phicang phdp d6t chay gel 6 nhi¢r do thdp, Tap chi
Hoéa hec, 46(6), 675-680 (2008).

6. S. T. Amna and A. S. Mukasyan. Combustion
synthesis and nanomaterials, Current Opinion in
Solid State & Materials Science (2008).

7 Phan Van Tubdng. Vdr li¢u vé co, Trudng DPHKHTN
- PHQG - Ha N§i (2005).

8. Soo Lee, Luu Minh Dai, Dao Ngoc Nhiem, Nguyen
Xuan Dung. Synthesis of LaCrOj at low temperature
by the PVA gel combustion Method, the 37" KSIEC
Meeting, p.122 (2008).

Vién Han lam Khoa hoc va Céng nghé Vret Nam
S6 18, Pudmg Hoang Quée Viét, Quan Ciu Gidy, Ha Noi

Email: nhiemdn@ims.vast.ac.vn
Dién thoai: 0915417696.

132


mailto:nhiemdn@ims.vast.ac.vn



