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Abstract

The nanostructure mixed oxides powder CeO,—Al,O5 has been synthesized by the combustion of gel from polyvinyl
alcohol (PVA) as polymer basic and mixture metal nitrate at 850°C for 2 hours. Characterization of mixed oxides
powder CeO,—Al,0; was determined by X-ray Diffraction (XRD), Scanning Electron Microscopy (SEM) and specific
surface area analysis from N, adsorption data at 77 K by Brunaure Emmet Teller (BET) method. The gel combustion
method was a successful method with short time for synthesis, available raw materials and without special equipment.
The simple phase of mixed oxides powder CeO,~Al,0; were obtained from thermal treatment at 850°C for 2 hrs. The
optimum conditions of synthesis method: (AI**+Ce*")/PVA molar ratio = 1:3, Ce*'/AI’" molar ratio = 5/5, pH = 4, gel
formation temperature at 80°C. Samples synthesized under optimal conditions has average crystalline size < 50 nm
with large specific area of about 87.5 m*/g. The effects to structure, property of mixed oxides powder CeO,-Al,O5 as

calcining temperature, gel formation pH and Ce*"/AI’" molar ratio have been studied.
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1. MO PAU

CeO, va vat liéu chtra xeri nhu CeO,—Al,O;
duoc st dung lam chét xtc tac duoc biét dén tur 1au,
do xeri c6 sy thay ddi hoa tri cia Ce(III) va Ce(IV)
nén ching c6é kha nang tang trit oxi trong qua trinh
xuc tac xu 1y khi thai [1]. Dac biét, trong vai nadm trd
lai day, viéc nghién ctru, ing dung vat li¢u chira xeri
6 kich thuéc nanomet, dién tich bé mat riéng lon
duoc nhiéu nha khoa hoc trong va ngoai nudc quan
tam [1 = 6]. Trong bai bao nay, cong bd cac két qua
nghién ciru vé téng hop oxit hon hop CeO0~ALO; co
cau tric nano bang phuong phap dét chay gel PVA
& nhiét d6 850°C trong 2 gio véi dién tich bé mat
riéng 16n 87,5 m*/g.

2. THUC NGHIEM

2.1. Hoa chit va dung cu

Dung dich AI(NO;),, Ce(NO;)4, polyvinyl ancol
(PVA), axit nitric HNOs, hidropeoxit H,O, 30%,
NH,OH déu c6 d6 sach phan tich.

Cbc chiu nhiét 100, 200 va 500 ml, binh dinh
mirc 25, 100, 250, 500, va 1000 ml, may khudy ti,
may do hap thy quang, 10 nung, chén nung, ti siy.

2.2. Phwong phap nghién ciru

Cho PVA vao cbe 100 ml, thém mét lwong nudce
ct thich hop va khudy lién tuc trén may khudy tir
cho dén khi tan hét PVA. Thém mot luong dung
dich mudi kim loai A", Ce*" véi ty 18 mol Ce*" /A’
= 5/5 va ty 1& mol (A’ +Ce*")/PVA=1:3, nhiét do
tao gel 1a 80°C. Dung dich dwoc khudy cho dén khi
gel trong sudt (c6 mau vang rom) duoc tao thanh.
Gel duoc sdy ¢ 120°C. Sau khi xit Iy nhiét mau duoc
phan tich X-Ray xac dinh c4u truc, kich thudc hat va
hinh théi hoc.

Gian d6 nhidu xa tia X dugc ghi trén may
Siemens D-5000 (CHLB btrc), birc xa CukK,.

Chup anh vi cdu tric va hinh thai hoc bang kinh
hién vi dién tir quét (SEM) JEOL-530 (Nhat Bén).

Dién tich bé mit duoc do bang phuong phap
BET (Bruauer—Emmet—Teller) trén may SA-3100
cua hang Coulter (MY).

3. KET QUA VA THAO LUAN
3.1. Lwa chon nhiét d§ nung

Mau duogc diéu ché & pH = 4, nhiét do tao gel
80°C, ty 18 (AI’+Ce*)/PVA = 1/3, ty 1& mol
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Ce*/AI’"= 5/5. Dung dich dugc khudy cho dén khi
gel trong sudt (mau vang rom) dugc tao thanh, gel
dugc sdy ¢ 120°C. Sau khi nung mau & 500°C,

850°C va 950°C trong 2 gid. Mau duoc phan tich,
xac dinh pha trén may Siemens D-5000 (Ptrc). K&t
qua X—Ray dugc ghi lai ¢ hinh 1.
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Hinh 1: Gian d6 X-ray cia miu nung & nhiét do khac nhau

Gian d6 X-ray cia mau nung & 500°C trong 2
gio cho théy oxit hon hop CeO,—Al,O5 thu dugc &
dang vo dinh hinh (hinh 1), con khi nung miu &
850°C va 950°C déu thu dugc pha oxit hén hop
Ce0,—AlO5 duy nhat. Cac thi nghiém tiép theo nhiét
d6 nung 850°C da duoc lya chon.

3.2. Anh hwéng ciia pH tao gel

Tién hanh tong hop mau tuong ty nhu phan trén
v6i pH thay doi tir 2 dén 6, mau thu duoc dem xac
dinh ciu trc trén may Simens D5000. Két qua dugc
ghi lai ¢ hinh 2.
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Hinh 2: Gian d6 X-ray ctia mau & cac pH khac nhau

Tir gian dd hinh 2 cho thiy & pH = 6 pha oxit hinh thanh pha pha oxit hdn hop CeO,~ALO; di tién

hdn hop CeO,~Al,05 méi bit dau hinh thanh, nhung
d6 két tinh tinh thé con kém. Con & pH = 2, 4 thu
dugc pha oxit hdn hop CeO,—AlLO; duy nhét, co dod
két tinh tinh thé t6t. Cac thi nghiém tiép theo pH = 4
da duoc lya chon dé nghién ctu.

3.3. Anh huéng ciia ty 1¢ kim loai/PVA
Dé khao sat ty 1& mol Ce*"/AI’" trong qua trinh

hanh khao sat v6i ty 16 mol Ce*"/AI’" thay ddi lan
luot 1a: 1/9; 2/8; 3/7; 4/6; 5/5, ty 1€ kim loai/PVA =
1/3, nhiét do tao gel 80°C, pH = 4, nung & 850°C
trong 2 gid. Két qua phéan tich X ray ciia cac mau
trén may Simens D 5000 chi ra ¢ hinh 3.

_ Theo hinh 3 & ty 1& mol Ce*”/AI*" 1 1/9 pha oxiit
hon hop CeO,—Al,O; 1a vo dinh hinh, cf)n cac ty 1€
mol Ce*/AI*" 1a 2/8, 3/7, 4/6 va 5/5 déu thu duoc
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pha oxit hdn hop CeO,-Al,O; duy nhét, nhung dd  cac nghién ctru tiép theo.

két tinh, tinh thé t5t nhit & 1y 16 mol Ce*'/AI** = 5/5 Mau duoc tong hop & cac didu kién tbi wu & trén
(didu nay, twong tu nhu cac nghién ctru [4 + 6]). Do duge dem xac dinh cdu trac (hinh 4) va chup anh
vay ty l& mol Ce*"/AP" = 5/5 da duge luya chon cho  SEM trén may JEOL—-5300 (hinh 5).
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Hinh 3: Gian 6 X-ray cia mau ty 1& kim loai/PVA khéc nhau
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Hinh 4: Gian d6 X-ray ciia oxit hdn hgp CeO,~ALO; tdi wu
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Hinh 5: Anh vi cau trac va hinh thai hoc cua oxit hdn hop CeO,~AlLO; ti uu
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Theo hinh 4 va 5 ta thdy mau oxit hdn hop
Ce0,—Al,05 duoc téng hop & diéu kién t6i wu béng
phuong phap d6t chay gel ¢ 850°C trong 2 gid, nhiét
d6 tao gel 80°C, ty 1¢ mol Ce*"/AI*" = 5/5, ty 1¢ mol
(AP"+Ce*")/PVA = 1/3, tao gel & pH = 4, c6 pha két
tinh dic trung duy nhét cia CeO,—ALO; véi cu triic
nano < 50 nm, nhiéu 1§ trong ddng nhit va co dién
ticzh bé mat riéng dugc do trén may SA-3100 1a 87,5
m°/g.

4. KET LUAN

Pi téng hop oxit hdn hop hé CeO,~ALO; ¢6 ciu
tric nano < 50 nm véi nhiéu 16 tréng déng nhat va
c¢6 dién tich bé mit riéng 87,5 m?/g bang phuong
phap d6t chay gel PVA ¢ diéu kién: nhiét do tao gel
80°C, pH = 4, ty 18 (A’ +Ce*")/PVA = 1/3, ty 18 mol
Ce/Al = 5/5, nhiét d6 nung & 850°C, thoi gian nung
2 gio.
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