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Abstract

The preparation of CeO,-Fe,O3; mixed oxides by combustion method using cerium(IV) nitrate, iron(l1l) nitrate and
polyvinyl alcohol (PVA) was described in this paper. Effects of preparative parameters namely, calcination
temperature, Ce/Fe molar ratio on the phase formation of CeO,—Fe,0; mixed oxides were investigated. The prepared
CeO,—Fe,0; mixed oxides powders were characterized 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.
Samples synthesized under optimal conditions has an average crystalline size < 50 nm with large specific area of 68.9

m?/g.
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1. MO AU

Sat oxit 14 mot trong nhirng oxit kim loai phd
bién va c6 nhiéu ung dung rong rai trong thuc té. Sit
oxit ¢6 nhiéu dic tinh hitu dung nhu kha ning hap
phy, xuc tac xu ly khi thai, ché tao cac vat liéu tur
tinh [1, 2].... Céc dac tinh d6 da duogc cac nha khoa
hoc quan tdm va nghién ciru va da thu dugc nhiéu
két qua kha quan.

Mit khac CeO, la oxit dat hiém dugc ung dung
rong rai trong nhiéu linh vyc nhu: @mg dung dé lam
chat tang trir oxi, pin nang luong mat troi, vat lidu
huynh quang, xtic tic xtr Iy khi thai, hap thu tia UV
[3-6].

Véi nhiéu dic tinh tt cua sit oxit, xeri oxit viéc
nghién ciru ché tao hdn hop hai oxit kim loai da
duoc nghién ciru dé 1am ting kha nang xr ly khi thai
[7] va tang kha ning hdp phu xt 1y méi truong,. ...
Trong bai bai bdo nay chung tdi tap trung nghién
cau anh hudng cua nhiét do va ty 1¢ mol Ce/Fe tai
quéa trinh hinh thanh pha oxit hon hop CeO,-Fe,0s
bang phuong phap dbt chay gel PVA.

2. THUC NGHIEM
2.1. Hoa chit, thiét bi
Cac hoa chit bao gdm dung dich Fe(NO,)s,

Ce(NOg),, axit nitric HNOs, polyvinyl ancol (PVA),
NH4OH déu c6 d¢ sach phan tich.

polyvinyl alcohol, combustion

_ Thiét bi bao gdm may khudy tir gia nhiét IRE
(Y), tu say M400 (buc), lo nung S 4800 (M) va
mot s6 dung cu thay tinh.

2.2. Tong hop vt ligu

PVA dugc hoa tan vao nudc khudy lién tuc trén
may khudy tir IRE & nhiét d6 80 °C, sau d6 nho tir tir
tung giot dung dich Fe(NO3); va Ce(NOs), Voi ty 1€
mol kim loai Ce/Fe thich hgp, pH = 2 (s¢ di chon pH
nay la vi trong qua trinh thi nghiém khi pH > 3 xay
ra hién twong dong két tua cua sat (111) va xeri (V).
Nguoc lai & pH < 1 xay ra qua trinh axit du phan
ung voi PVA lam cho ty 1é mol gitra kim loai/PVA
khong con ding hop thic. Mat khac & pH < 1 tién
hanh thi nghiém gay an mon khéng mong mudn cho
cac thiét bi). Sau 2 gio hé gel ddng nhit mau doé nau
duoc tao thanh. Gel dem sy trong ta M 400 & 100
°C trong 4 gio va nung trong 10 S 4800 & nhiét do
thich hop trong 2 gio. Cac miu duoc dua di phén
tich thanh phan pha, kich thugc hat.

2.3. Phuwong phap nghién ciru

Gian dd nhidu xa tia Ronghen cta cac mau ché
tao dugc ghi trén may Siemens D-5000 (CHLB
buc), buc xa CuK, véi buéc song A = 1,5406 A.
Gian d6 phan tich nhiét duoc ghi trén may
SETARAM (Phép). Kich thudc hat dugc xac dinh
béang cach ghi anh trén kinh hién vi dién tir quét phét
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truong (Fe-SEM, S-4800, Hitachi, Nhat Ban). Dién
tich bé mit dugc do bang phuong phap BET
(Brunauer—-Emmet-Teller) trén may Quantachrome
Instruments (My).

3. KET QUA THAO LUAN

3.1. Anh huéng cia nhiét do nung dén sy hinh
thanh pha oxit hon hgp CeO,-Fe,03

Dé nghién ciru anh huong cia nhiét do nung dén
sy hinh thanh pha oxit hon hop CeO,-Fe,0;. Mau
duoc tién hanh tong hop nhu phan 2.2 sau khi gel da
dugc sdy & 100 °C trong 4 gio duoc dem phan tich
nhiét vi sai v6i téc d6 10 °C/phit & mdi truong
khong khi trén may Labsys Evo 1600 cua héang
Setaram. Két qua phan tich nhiét duoc thé hién &
hinh 1.
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Hinh 1: Gian dd phan tich nhiét vi sai caa mau gel
Ce-Fe-PVA

Trén gian do phan tich nhiét vi sai (hinh 1) cho
thdy & nhiét do 273 °C c6 pic toéa nhiét twong ung
vé6i sy hut khéi 10,82 %. Su hut khdi ¢ nhiét do nay
c6 thé hiéu la do PVA bit dau chay cung véi goc
nitrat. O 527,26 °C c6 hiéu (ng nhiét nho c6 thé do
tinh thé CeO, bat dau hinh thanh (dé 1am rd hiéu tng
nay s& dugc nghién cau chi ra & phan sau), lic nay
su hut khdi van tiép tuc xay ra do PVA chua chay
hét twong tng véi su hut khéi 6,5 %. G nhiét do
719,25 °C c¢6 hiéu tng thu nhiét manh nhung khong
giam khdi luong day c6 thé 1a qua trinh hinh thanh
tinh thé Fe,0a.

Duya vao gian d6 phan tich nhiét dé nghién cau
lam rd hon anh hudng caa nhiét do nung tai su hinh
thanh pha oxit hon hgp CeO,-Fe,05. Mau gel ¢ trén
dugc nung ¢ cac nhiét @6 100, 450, 550, 650 va
750 °C trong 2 gio. Sau khi nung cac mau duoc tién
hanh phan tich xac dinh thanh phan ciu tric pha trén

Dao Ngoc Nhiém va cong su

may Siemens D-5000. Két qua duoc thé hién ¢ hinh
2.

Trén gian @ nhidu xa Ronghen hinh 2 cho thay,
nhiét do nung anh huong Ion dén quéa trinh hinh
thanh pha oxit hén hop CeO,-Fe,0;. O nhiét do
100 °C vat liéu ton tai ¢ dang vo dinh hinh, tiép tuc
nang nhiét do 1én 450 °C mai bit dau hinh thanh pha
dic trung cua tinh thé CeO,. Pén nhiét d6 550 °C
ngoai pha tinh thé dic trung cua tinh thé CeO, con
thiy bat dau hinh thanh pha tinh thé cua Fe,0;. Ca
hai pha tinh thé Fe,0; va CeO, dugc hinh thanh rd
rét khi nang nhiét do nung > 650 °C. Khi nhiét do
nung ¢ 750 °C thu dugc hai pha dic trung Fe,Os va
CeO, tuong tu nhu & nhiét do nung 650 °C nhung c6
d6 két tinh tinh thé cua Fe,Oj tang 1én 5 rét.
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Hinh 2: Gian db nhiéu xa Ronghen cua cac mau
duoc nung & céac nhiét do khac nhau: (a) 100°C;
(b) 450 °C; (c) 550°C; (d) 650 °C va (e) 750°C

Nhu vay, nhiét d6 nung anh huong rat 16n dén
qué trinh hinh thanh pha oxit hdn hop CeO,-Fe,0s,
pha tinh thé CeO, hinh thanh trudc & nhiét do thap
hon pha tinh thé Fe,0; didu nay ding nhu gian do
phan tich nhiét (hinh 1). Anh huong ciaa nhiét do
nung téi sy hinh thanh pha tinh thé trong oxit hon
hop CeO,-Fe,05 cao hon nhiéu (> 150 °C) so véi su
hinh thanh pha riéng r& CeO, va Fe,0; duoc tong
hop bang phuwong phap dét chay gel PVA [8, 9]. Su
hinh thanh pha tinh thé CeO, va Fe,O; trong oxit
hdn hop cham hon so vai oxit riéng ré 1a diéu rét thi
vi can duoc nghién ciu khao sat ty my & cac nghién
ctru sau. Pé thu duoc pha oxit hdn hop CeO,-Fe,05
can nung mau & nhiét do 650 °C.

3.2.Anh hwéng ciia ty 18 mol Ce/Fe dén su hinh
thanh pha oxit hén hgp CeO,-Fe,03

Anh huéng cia ty 1¢ mol Ce/Fe dén sy hinh
thanh pha Qxit hon hop CeO,-Fe,0; dugc nghién
ctru. Cac mau gel véi céc ty 1€ mol kim loai Ce/Fe
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lan luot 1 9/1, 3/1, 1/1, 1/3 va 1/9 dugc tong hop
theo qui trinh nhu trén, sau dé céc mau gel duoc
nung & nhiét 6 650 °C trong 2 gio. Két qua phan
tich thanh phan pha cia cac mau thé hién & hinh 3.

Gian d6 nhiéu xa Ronghen & hinh 3 cho thay, ty
Ié mol Ce/Fe anh huong rat Ion dén sy hinh thanh
pha oxit hon hgp CeO,-Fe,0s. Nhin chung & cac ty
I&6 déu hinh thanh cac pha dic trung cua CeO, va
Fe,03 voi cuong do, do két tinh tinh thé ty Ié thuan
véi ty 1é mol Ce/Fe. O cac ty I¢ mol Ce/Fe la 1/3;
1/9 thi sy hinh thanh pha tinh thé wu tién ctua pha
Fe,O3. Nguoc lai, ¢ cac ty 1¢ mol Ce/Fe la 9/1 va
3/1, nguoi ta quan sat thay sy hinh thanh pha tinh
thé cua pha CeO, chiém wu thé. O ty 1¢ mol Ce/Fe la
1/1 thi thu duoc cho ca hai pha CeO, va Fe,0s.

S1ENENS DSOEE, X-Rag Led.. Hanoi 17-Aus-Z

Hinh 3: Gian d6 nhiéu xa Ronghen ctia cdc mau véi
cac ty 1é kim loai Ce/Fe khac nhau: (a) 9/1; (b) 3/1;
(c) 1/1; (d) /3 va (e) 1/9

Mau duoc téng hop & cac diéu kién: nhiét do tao
gel 80 °C, pH = 2, ty 1é mol Ce/Fe = 1/1, ty I¢ mol
kim loai (Ce-Fe)/PVA = 1/3, nung & 650 °C trong 2
gio duwoc dem chup anh FE-SEM trén may S-4800,
Hitachi (hinh 4).
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Hinh 4: Anh vi ciu tric va hinh thai hoc cua oxit
hon hO’p CCOZ'FEQOQ,

Trén hinh 4 cho thdy, vat liu oxit hdn hop
CeO,—Fe,0; dugc tong hop bang phuong phap dot
chay gel PVA c¢6 kich thudc hat dong nhat < 50 nm

Nghién ciru anh huong cua nhiét dg, ...

véi cau tric khoang hdc va c6 dién tich bé mit riéng
xac dinh bang phuong phap BET 1 68,9 m%g.

4. KET LUAN

ba nghién ctu anh huong caa nhiét do nung, ty
16 mol Ce/Fe dén qué trinh hinh thanh pha oxit hdn
hop CeO,-Fe,05 dugc tong hop bang phuong phép
dbt chay gel PVA. Diéu kién dé téng hop oxit hon
hop CeO,-Fe,05 cd kich thudc < 50 nm véi dién tich
bé mat riéng 68,9 m?/g 1a nhiét d6 tao gel 80 °C, pH
= 2, ty I¢ mol Ce/Fe la 1/1, ty 1€ mol kim loai/PVA
la 1/3, nung & nhiét do 650 °C trong 2 gio.

Loi cam on. Cong trinh nay nam trong khudn khé
cia dé tai Khoa hoc va Cong nghé cdp Bé Gido duc
va Pao tao nam 2014-1015, ma s6 B2014-04-12.
Céc tac gia xin tran trong cam on B¢ Giao duc va
Dao tao da tai tro kinh phi cho nghién cizu nay.
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