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NGHIEN CLFU A N H HI/dNG CCiA NHIET DO, TY LE MOL Ce/Fe DfiN 
Sir HiNH THANH PHA OXIT H 6 N HOP CeOz-FejOa 
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The preparalion of CeOrFe.Oj mixed oxides by combustion mediod using cerium(lV) niuate, iron(Ill) nitrate and 
polyvinyl alcohol (PVA) was described in this paper. Effects of preparative parameters namely, calcmation 
lempeiature. CefTe molar ratio on Ihe phase fonnation of CeOr-Fe,Oj mixed oxides were investigated. The prepared 
, c ^ r , J " " " , " ' ' " ' " P " * * " " " = characlmzed by X-ray Difiraction (XRD), Scanning Electron Microscopy 
(SEM) and specific surface area analysis from N, adsorption dala at 77 K by Branaure-Emmet-Telkr (BET) method 
Smples synthesized under optimal conditions has an average crvstallme size < 50 nm wilh large specific area of 68 9 

Keywords. CeO,-Fe,Oj mixed oxide. ccrium(IV) nurale, iron(lll) nitrate 
method. 

polyvinyl alcohol, combustion 

1. MO DAU 

Sat oxit la mot trong nhirng oxil kim loai ph6 
bien va co nhieu ting dung rpng rai Irong Unrc te. Sit 
oxit CO nhieu dac tinh hiru dung nhu kha nang hip 
phu, xuc tac xu ly khi thai, ch^ tao cac vat lieu tir 
tinh [1, 2] . . . . Cac dac tinh do da diroc cac nha khoa 
hoc quan tam va nghien cihi va da thu duiyc nhilu 
ket qua kha quan. 

Mat khac CeOi la oxit dat hiem duoc ung dung 
rpng rai tiong nhieu linh vuc nhu: ting dung d l lam 
chat tang trir oxi, pin n5ng lugfng mat tioi, vat lieu 
huynh quang, xuc tac xir ly khi thai, hip thy tia UV 
[3-6J. 

Voi nhieu dac tinh tot cua sat oxit xeri oxit viec 
nghien cuu che tao h6n hop hai oxit kim loai da 
dugc nghien cuu d i lam tang kha nang xu iy khi thai 
[7] va tSng kha nang h ip phu xir ly raoi tinong,.... 
Trong bai bai bao nay chung toi tap tmng nghien 
ciru anh buong ciia nhi | t d? va ty le mol Ce/Fe toi 
qua n-inh hinh flianh pha oxit bSn hop CeO2-Fe203 
bang phuong phap dot chay gel PVA. 

2. THl/C NGHIEM 

2.1. Hoa chat, thiet bi 

Cac boa chat bao gora dung dich Fe(N0j)3, 
Ce(N03)i, axit nitiic HNOj, polyvinyl ancol (PVAX 
NH4OH deu CO do s^ch phan ti'ch. 

Thiet bi bao gora raay khuiy tir gia nhiet IRE 
(Y), til siy M400 (Due), 16 nung S 4800 (My) va 
mot so dung cu thuy tinh. 

2.2. Tong ĥ rp vat lieu 

PVA dugrc hoa tan vao nuoc khuiy lien tuc tien 
raay khuiy tir IRE o nhi?t dp 80 °C, sau do nho tir tit 
timg gipt dung dich Fe(NOj), va Ce(N0j)4 voi ty le 
mol kim loai Ce/Fe thich hgrp, pH = 2 (so di chpn pH 
nay la vi tiong jua tiinh Uii nghiem khi pH > 3 xay 
ra hien tupng d6ng kit tua cua sit (111) va xeri (IV). 
Ngupc lai 6 pH < I xay ra qua tiinh axit dir phan 
img voi PVA lara cho ty le mol giua kim loai/PVA 
khong con dung hpp Uiiic. Mat khac 6 pH < 1 tiln 
hanh till nghiera gay an raon khong mong mu6n cho 
cac fliiet bj). Sau 2 gio h? gel ddng nhat mau do nau 
dupc tao Uianh. Gel dem siy tiong tu M 400 a 100 
"C trong 4 gip va nung trong 16 S 4800 p nhiet dp 
thich hpp tiong 2 gip. Cac ralu dupc dua di phan 
tich flianh phan pha, kich fliuac hat. 

2.3. Phinrag phap nghien ciru 

Gian do nhilu xa tia Rpnghen cila cac miu ch l 
tao dupc ghi tien may Siemens D-5000 (CHLB 
Diic), buc xa CuK, vpi huoc song X = 1,5406 A. 
Gian do phan tich nhi?t dupc ghi tren may 
SETARAM (Phap). Kich Uiuoc hat dupc xac djnh 
bang each ghi anh tiin kinh hiln vi difn tii quel phat 
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truong (Fe-SEM, S-4800, Hitachi, Nhat Ban). Dien 
tich hh mat dircrc do bing phirong phap BET 
(Brunauer-Emmet-Teller) tren may Quantachrome 
Instruments (My). 

3. ICET QUA THAO LUAN 

3.1. Anb huvng ciia nhiet dq nung den sir hinh 
thanh pha oxit hSn hffp Ce02-Fe203 

De nghien cihi anh hirong ciia nhiet do nung din 
s\r hinh thanh pha oxit hon hgp CeO)-Fe203. Mau 
dirge tiln hanh tdng hgp nhtr phin 2.2 sau khi gel da 
dirge say 6 100 "C trong 4 gia dugc dem phan tich 
nhi?t vi sai vai t6c dp 10 "C/phiit a moi tmong 
khong khi tren may Labsys Evo 1600 cua hang 
Setaram. Kk qua phan tfch nhiet diroc th6 hî n a 
hinhl. 

1 
Dao Ngoc Nhi4m va cpng jp- -1 

may Siemens D-5000. Kit qua dugc flil hi?n a hinh • 
Tren gian da nhilu xj Roughen hinh 2 cho fliay, J 

nhiet dp nung anh buong ldn din qua tiinh hinh if 
tiianh pha oxit hon hop CeOj-FeiOj. (3 nhi^t dO ™ 
100 °C vat li?u tSn tai or djng vo djnh hinh, tilp tyc ' 
nang nhiet dp len 450 °C mcri bSt diu hinh Ulanh pha 
dac tnmg cua tinh flil CeOj. Den nhist dp 550 'C 
ngoai pha tinh thi dac tiung cua tinh flil CeOj con 
thay bat diu hinh thanh pha tinh Uil cua FciOi. Ci 
hai pha tinh Ull FejOj va CeOj dupc hinh Ulanh tS 
ret khi nang nhiet dp nung > 650 °C. Khi nhift dO 
nung a 750 °C thu dupc hai pha dac tiung FciOj va 
CeOi tirpng tu nhu * nhiet dp nung 650 °C nhung oo 
dp ket tinh tinh thi ciia FcjOi tang len ro r?t 

0 ^fttirtxDixmaKmmstii 
smmtuvBtuim 

Hmh 1: Gian do phan tich nhift vi sai cua miu gel 
Ce-Fe-PVA 

Tren giSn do phan tich nhift vi sai (hinh 1) cho 
thay 6. nhift dp 273 "C co pic toa nhift tupng ling 
vci. sir hut khoi 10,82 %. Sn hut khii p nhift dp nay 
CO flie hieu 14 do PVA bit diu chay ciing voi glc 
nitiat p 527,26 "C co hifu ung nhift nho cp flil do 
tinh Uie CeOi bat dau hinh thanh (dl lam ro hieu ling 
nay se dupc nghifn cihi chi ra 6 phin sau), lie nay 
svr hgt khoi van tilp nic xay ra do PVA chua chay 
het tuong ling vol su hut khii 6,5 %. 6 nhift dp 
719,25 °C CO hieu irng thu nhiet manh nhung khong 
giam khdi lupng day co thi la qua trinh hinh thanh 
tinh flif FeiO). 

Dira vao gian dl phan tich nhift dl nghien cihi 
lam ro hon anh hupng cua nhiet dp nung toi su hinh 
flianh pha oxit hon hpp CeOi-FcOj. Miu gel a tien 
dupc nung 6 cac nhift dp 100, 450, 550 650 va 
750 C n-ong 2 gio. Sau khi nung cac miu dupc tiln 
hanh phan tich xac dinh thanh phin ciu tnic pha tien 

0 CeOi • FeiOj 
Hinh 2: Gian d6 nhieu xa Ronghen ciia cac miu 
dirpc nung ocao nhift dp khac nhau: (a) 100°C-
(b) 450 °C; (c) 550 °C; (d) 650 "C va (e) 750 °C 

Nhu vjy, nhift dp nung anh hupng rat lAi din 
qua trinh hinh thanh pha pxit hdn hpp CeOj-FeiOj, 
pha linh thf CeOj hinh fliinh tiirpc 4 nhift d0 fliip 
hpn pha Unh thi FcjOj dilu nay dung nhu gian ih 
phan tich nhift (hinh 1). Anh hupng ciia nhift dp 
nung toi s(r hinh thanh pha tinh flil tiong oxit h§n 
hpp CeOj-FeiO] cao hon nhilu (> 150 °C) so vtii s(l 
hinh thanh pha rieng rS CeOj va FejOj dupc ting , 
hpp bang phuang phip dot chay gel PVA [8, 9]. S|r J ' 
hinh flianh pha tinh thi CeOi va FejOj tiong oxit 
hon hpp chjm hpn so vol oxit rieng rS la dilu rit Uiii 
vi cin dupc nghien cmi khao sat t^ my 4 c4c nghifn 
cuu sau. Dlfliu dupc pha oxit h6n hpp CeOj-FejO, i 
can nung miu p nhift dp 650 °C. ' 

3.2. Anh huong cua ty l | mol Ce/Fe den sir hinh 1 
thaah pha oxit hon hyp CeOi-FeiOj 

Anh huAng cua ty If mol Ce/Fe din sy hinh I 
thanh pha oxit hon hpp CeOi-FeiOj dupc nghifn 
cuu. Cac mau gel vdi cac ty If mol kim loai Ce/Fe 
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lan lugt la 9/1. 3/1, I/I , 1/3 va 1/9 dugc tong hgp 
theo qui trinh nhu tren, sau do cac mSu gel dugc 
nung a nhi$t dg 650 °C trong 2 gia. Kk qua phan 
tich thanh phin pha cua cac miu th6 hien 6 hinh 3. 

Gian do nhieu xa Rcmghen a hinh 3 cho thiy, ty 
l§ mol Ce/Fe anh huong rat Ion den sir hinh thanh 
pha oxit h6n hgp CeOi-FejOj. Nhin chung a cac ty 
I? deu hmh thanh cac pha d^c trung cua Ce02 va 
FeiOj voi cuong dg, dg kk tinh tinh th i ty 1̂  thugn 
vai ty 1? moi Ce/Fe. Ci cac ty le mol Ce/Fe la 1/3; 
1/9 thi sy hinh thanh pha tinh ihk uu tien cua pha 
FejOs. Ngugc iai, a cac ty I? mol Ce/Fe la 9/1 va 
3/1, nguoi ta quan sat thiy su hinh thanh pha tinh 
the cua pha Ce02 chiim uu thS. d ty 1? mol Ce/Fe la 
1/1 thi thu dugc cho ca hai pha CeOi va Fe203. 

Nghien citu anh huong cua nhi^t dg,... 

vdi cau tnic khoang h6c va co dign tich be m$t rieng 
xac djnh bing phuang phap BET \k 68,9 mVg. 

OCeOi *Fe203 

Hinh 3: Gian d6 nhilu xa Ronghen cua cac miu vai 
cac ty I? kim Ioai Ce/Fe khac nhau: (a) 9/1; (b) 3/1 • 

( c ) l / l ; ( d ) l / 3 v a ( e ) l / 9 

Miu dugc tong hgp 6 c ic dieu ki |n: nhi?t dg tao 
gel 80 "C, pH = 2, ty I? mol Ce/Fe - 1/1, ty 1? mol 
kim lo^i (Ce-Fe)/PVA = 1/3, nung a 650 °C trong 2 
gia dugc dem chyp anh FE-SEM tren may S-4800 
Hitachi (hinh 4). 

Hinh 4: Anh vi d u tnic va hinh thai hgc cua oxit 
h6n hgp CeOj-FejOj 

Trfin hinh 4 cho th^y, vat ii?u oxit h6n hpp 
CeOi-FcjOj dugc tong hgp bing phuong phap d6t 
chay gel PVA c6 kich thuoc hjit d6ng nhit < 50 nm 

Da nghien ciru anh hirdng ciia nhi?t dg nung, ty 
Ie mol Ce/Fe Aki qua trinh hinh thanh pha oxit h6n 
hgp Ce02-Fe203 dugc t6ng hgp bing phuang phap 
d6t chay gel PVA. Diiu ki?n dk tong hgp oxit hSn 
hgp Ce02-Fe203 co kich thuoc < 50 nm vdi di?n tich 
be mat rieng 68,9 mVg ia nhi?t dg tgo gel 80 °C, pH 
= 2, ty le mol Ce/Fe la 1/1, ty I? mol kim lo^i/PVA 
la 1/3, nung a nhi?t dg 650 °C trong 2 gid. 

Lffi cam om. Cong trinh nay nhrn trong khudn khd 
cua de tai Khoa hoc va Cong ngh? cap BQ Giao dye 
va Dao tgo nam 2014-1015. ma so B2014-04-12. 
Cdc tdc gid xin Iran trong cam an BQ Giao ditc va 
Dao lao da tdi trgr kinh phi cho nghien cuu nay. 
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