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Abstract

The preparation of CeOxFe:Q; mixed oxides by combustion method using cerium(IV) nitrate, iron(ll) nitrate and
polyvinyl alcohol (PVA) was described in this paper. Effects of preparative parameters namely, calemation
temperature, Ce/Fe molar ratio on the phase formation of CeO—Fe.0; mixed oxides were investigated. The prepared
CeOy-Fe,0; mixed oxides powders were charactenzed by X-ray Diffraction {XRD), Scanning Electron Microscapy
(SEM) and specific surface area analysis from N adsorption data at 77 K by Brunaure-Emmet-Teller (BET) method.
Semples synthesized under optimal conditions bas an average crystalline size < 50 nm with large specific area of 68.9

m'ig,

Keywords. CcO,-Fe,O; mixed oxide, cerium(IV) mirate, iron(I11) nitrate,

muthod.
1.MODAU

Sét oxit la mt trong nhing oxit kim lozi phé
bién va c6 nhiéu g dung réng r3i trong thyc té. Sit
oxit cé nhidu ddc tinh hin dung nhu kha niang hip
phy, xic tic xi Iy khi thai, ché tac cac vt licu ir
tinh [1, 2].... Cac dic tinh 4o di dugc cac nha khoa
hoc quan tdm va nghién ctu va da thu duge nhidu
két qui kiha quan.

Mit khic CeO; 4 oxit dit hiém duge ung dung
rong rai trong nhiéu linh vire nhu: omg dyng dé lam
chit ting trir oxi, pin ning lugng mat wai, vat ligu
huynh quang, xic tic x{r 1y khi thai, hip thy tia UV
[3-6].

Vi nhiéu dic tinh tét cia sit oxit, xeri oxit viée
nghién ciu ché tao hdn hop hai oxit kim loai da
duge nghién ciru dé 1am tang kha ning xir Iy khi thai
[7] va tang kha nidng hdp phu xir ly mdi truomg,....
Trong bai bai bao ndy ching 16i tip trung nghién
clfu dnh hwdng cua nhigt d6 va ty 1& mol Ce/Fe tai
qui trinh hinh thanh pha oxit hén hgp CeOy-Fe,0,
bing phuong phap dét chay gel PVA.

2. THYC NGHIEM
2.1, Hoa chit, thiét b
Cic héa chit bao gbm dung dich Fe(NOy),

Ce(NOs)y, axit nitric HNO;, polyviny! ancol (PVA),
NH.OH du ¢6 d§ sach phin tich.

polyvinyl alcehol, combustion

. Tniét,bj bao gbm may Khudy tir gia nhigt IRE
(Y), ti s3y M400 (Dic), 1& nung S 4800 (My) va
mdt 56 dung cy thiy tinh.

2.2. Téng hyp vat lidu

PVA diroc hoa tan véo nuée khudy lién tuc trén
mdy khuay 1&r [RE & nhiét 4§ 80 °C, sau dé nha tir tir
timg giot dung dich Fe(NO;); va Ce(NO:)s voi 13 I
mol kim loai Ce/Fe thich hop, pH = 2 (s¢ di chon pli
nay la vi wong qua trinh thi nghiém khi pH > 3 xay
1 hién tugng ddng két tia cda sat (111 va xeri (IV).
Nguoc lai § pH < | xay ra qué tinh axit du phan
mg vai PVA lim cho ty 18 mol giira kim loai/PVA
khéng con ding hop thitc. Mat khic & pH < 1 tién
hinh thi nghiém gay &n mén khéng mong muén cho
cdc thiét bi). Sau 2 gjts he el déng nhit mau do nau
dugc (30 thinh. Gel dem sdy trong th M 400 & 100
°C trong 4 gid va nung trong 10 S 4800 & nhiét d5
thich hgp wong 2 gior. Cie miu duge dua di phén
tich thanh phan pha, kich thirgc hat,

2.3, Phurong phap nghicn ciru

Gian db nhifu xa tia Ronghen cia cdc mdu ché
tao duge ghi wén mdy Siemens D-5000 (CHLB
Dirc), birc xa CuK, véi bude song & = 1,5406 A.
Gidn do phén tich nhié¢t duge ghi tén may
SETARAM (Phap). Kich thwdc hat duge xdc dinh
bang cach ghi anh trén kinh hidn vi dign tir quét phat
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truémg (Fe-SEM, S-4800, Hitachi, Nhdt Ban). Dién
tich b8 mat dvgc do bing phuong phap BET
(Brunauer-Emmet-Teller) trén may Quantachrome
Instruments (My).

3. KET QUA THAO LUAN

3.1. Aoh hwimg ciia nhiét dj nung dén sy hioh
thank pha oxit hn hop CeO,-Fe,0,

Dé nghién ciru anh huéng cia nhiét d§ nung dén
sy hinh thanh pha oxit hdn hgp CeOy-Fe,05. Miu
duge tién hanh ting hop ntwr phin 2.2 sau kit gel d
duge sy & 100 °C trong 4 gi& dwge dem phan tich
nhiét vi sai véi t6c db 10 °C/phit & méi trusng
khéng khi trén may Labsys Evo 1600 ctia hing
Setaram. Két qua phan tich nhiét dugc thé hién &
hinh 1.

OHF (i)

oW oW X K W @ ™ om a
Sample Tempergure (‘0]

Hink I Gian ¢& phan tich ohiét vi sai cda miu gel
Ce-Fe-PYA

Trén gian dé phin tich nhigt vi sai (hinh 1) cho
thiy & nhiét 3 273 °C co pic toa nhiét twong img
v6i s byt khéi 10,82 %. Syr hyt khéi & nhiét 45 nay
¢6 the higu 13 do PVA bit diy chédy cing véi gc
nitrat. O 527,26 °C c6 hign irog nhiét ohd ¢4 thé do
tinh thé CeO, bit ddu hinh thanh (€ 1am 5 higu img
ndy s& duge nghién cin chi ra & phin sau), liic niy
sy hyt khdi van tiép tuc xdy ra do PVA chua chay
hét twong img véi sy hyt khéi 6,5 %, O nhigt 4§
719,25 °C ¢6 hiéu ing thu nhiét manh nhung khéng
giam khoi luong ddy 6 thé |3 qué trinh hinh thinh
tinh thé Fe,0;.

Dya véo gidn d3 phan tich nhiét dé nghién ciu
lam 15 hon anh huéng cia nhiét 4% nung t4i sy hinh
thanh pha oxit hén hop CeO,-Fe;0,, Miu gel & trén
duge nung & cic nhigt dg 100, 450, 550, 650 va
750 °C trong 2 giér. Sau khi nung cdc miu duye tién
hinh phén tich x&c dinh thinh phn cdu tric pha trén

Dao Ngoc Nhiém va cfng su ¥

may Siemens D-5000, Két qua dugr thé hién & hinh
2.

Trén gian 4d nhifu xa Romghen hinh 2 cho thiy,
nhigt dg nung dnh hudng Ion dén qua trinh high
thinh pha oxit hén hop CeOpFe,0;. O nhigt dg

100 °C vat ligu tdn tai & dang v djnh hinh, ligptye 't

ning nhiét d§ 1én 450 °C méi bt d3u hinh thinh pha
ddc tnmg cta tinh thé CeO,. Dén nhigt d§ 550 °C
ngodi pha tinh thé dic thmg clia tinh thé CeO, con
thay bt ddu hinh thanh pha tinh thé caa Fe,0:. Ci
hai pha tinh thé Fe,0; va CeQ, duge hinh thinh 1
rét khi ndng nhiét d% nung > 650 °C. Khi nhigt i3]
nung & 750 °C thu duge hai pha dic trung Fe;0; va
C20; twong ty nhur & nhiét dd nung 650 °C nimg e
45 et tinh tinh thé ciia Fe;0, ting 1én 5 rét,

pren e BTG Ry ek i ey 1 01
L
I

!

0 CeQ,
Hink 2: Gian d6 nhidu xa Ronghten cla c4c min
duge nung & cac nhigt d khac nhau: (a) 100°C;
(b) 450 °C; (c) 550 °C; {d) 650°C va (e) 750°C

* Fe,Oy

Nhu vay, nhigt dé nung anh huéng rit lon dén
qué trinh hinh thanh pha oxit hén hop CeOy-Fe,0;,
pha tinh thé CeO, hinh thimh trude & nhigt df thi
hon pha tinh thé Fe;0; didu nay diing nhu gian dg
phén tich nhiét (hinh 1). Anh huémg cda nhiét dp
nung i sy hinh thinh pha tinh thé wrong oxit hén
hop CeO;-Fe,0; cao hon nhidu (> 150 °C) so véi sy
hinh thinh pha riéng 18 CeO; va Fe,0; duge thng

hop bing phuong phap dit chay gel PVA [8, 9]. Sy 5

hinh thinh pha tink thé CeO, va Fe;0, trong oxit -

hén hop cham hon so véi oxit riéng ré 1a didu it thé
vi cin duge nghién ciru khio sif ty my & chc nghidn
ofu sau. BE thu duge pha oxit hdn hgp CeO,-Fe0

can nung mau & nhiét ¢ 650 °C.

3.2, Anh hudng ciia 7 1§ mol CefFe dén sy hioh
thaah pha oxit hdn hgp Ce0;-Fe;0,

Anh huong cia ty 1& mol Ce/Fe dén sy hinh
thanh pha oxit hon hop CeO,-Fe,0; duge nghién
ciru. Cac mau gel véi che ty 1¢ mol kim loai Ce/Fe
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lén huge 13 9/1, 371, /1, V/3 v 1/9 duge téng hop
theo qui trinh nhur trén, sau d6 cic man gel duge
nung & nhiét 4§ 650 °C trong 2 gi&. Két qua phin
tich thinh phin pha cita cic m3u thé hién & hinh 3.

Gidn d6 nhi€v xa Ronghen & hinh 3 cho thiy, ty
1§ mol Ce/Fe anh hudng rht lén dén sy hinh thanh
pha oxit hén hgp CeOy-Fe,0;. Nhin chung & cic ty
1¢ déu hinh thinh cic pha dic trung cia CeO; va
Fe;Oy vai cudmg df, dp két tinh tinh thé ty I¢ thuan
v6i 1§ 18 mol CefFe. 0 che ty 18 mol CefFe la 1/3;
1/9 thi sy hinh thinh pha tinh thé wru tién cia pha
Fe;,05. Nguge lai, & céc 1)' 1¢ mol CefFe 14 9/1 va
3/1, ngudi ta quan sat thiy sy hinh thanh pha tink
thé ciia pha CeO; ehiém wu thé. O 1§ 1 mol Ce/Fe 13
1/1 thi thu dugc cho ¢ hai pha CeO, va Fe,05.

o .

* Fe,04

Hinh 3: Gian 43 nhi&u xa Ronghen cia cic mau véi

cée ty I§ kim loai Ce/Fe khac nhau: (a) 9/1; (b) 3/1;
() 1/1; (d) 173 va (¢) /9

M3u duge téng hop & céc did kidn: nhigt 4 tao
gel 80 °C, pH =2, 1y 1 mol CefFe = 1/1, ty 14 mal
kim logi (Ce-Fe}PVA = 1/3, nung & 650 °C trong 2
it dugc dem chyp anh FE-SEM trén may S-4800,
Hitachi (hinh 4).

Hink 4: Anh vi chu wiic v hinh thii hoc cia oxit
hén hop CeO;-Fe,04

Trén hinh 4 cho thiy, vit ligu oxit hén hop
CeOr-Fe;0, duge téng hop bing huong phap dot
chdy gel PVA ¢6 kich thudc hat dong nhat < 50 nm

Nghién ciru dnh uomg cua nhigr d3,..

véi céu triic khoang hée va c6 dién tich b& mit riéng
ic dinh bang phuong phép BET I3 68,9 m¥g,

4. KETLUAN

Di nghién ciru dnh hudmg cia nhigt da nung, ty
1¢ mol Ce/Fe dén qua trinh hinh thanh pha oxit hén
hop CeO,-Fe;0; duge téng hop_bing phuong phip
dét chiy gel PVA. Didu kién dé ting hop oxit han
hop Ce0,-Fe,0; c6 kich thude < 50 nm véi dién tich
bé mit rigng 68,9 m¥g I nhigt 46 tao gel 80 °C, pH
=2, ty 18 mol Ce/Fe 14 171, 1 I& mol kim loai/PVA
14 173, nung & nhiét dé 650 °C trong 2 gidr.

Lii cdm on. Cong trink ndy ndm trong khuon khd
clia dé rai Khoa hge va Cong nghé ctfp B¢ Gido duc
va Ddo tgo nam 2014-1015, ma sé B2014-04-12.
Céc tdc gic xin trdn trong cam on B Gido duc va
Dao tgo di3 14 try kink phi cho nghién cir ndy.
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