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Abstract 

Nanostructured Fe203-Mn20] mixed oxide particles have been prepared by using polyvinyl alcohol gel method 
without any intermediate phase formation. The crystal structure and particles morphology have been investigated by 
XRD (X- Ray DifTraclion). SEM (Scanning Electron Microscopy) and BET (Brunaure-Emmet-Teller) measurement. 
Further thermal treatment at I80-550"C for 2 houis yield Ihe phases of the mixed oxides Fe2O3-Mn203 with average 
size < 25 nm. lis specific surface area is 68.5 mVg. 

Keywords: Nanostructured Fe20r MnjOs mixed oxide, polyvinyl alcohol, combustion method. 

1. MO DAU 

Nhiing nghien ciru gan day eho thay viec che tao 
ling dyng cde hgp chat cita sat, mangan de hap phy 
sat, mangan, asen ngay cdng dupe nhieu nhd khoa 
hpe trong va ngoai nudc quan tam [1,4] Trong bai 
bdo nay thdng bao mgt sd ket qua nghien ciiu tdng 
hgp oxit hdn hgp Fe203-Mn203 kich thudc nanomet 
bang phuang phap ddt chay gel PVA. 

2. THLTC NGHIEM 

2.1. Hoa chat, dung cu 

Dung dich MnOI03)2, Fe(N03)3, NH^OH, axit 
nitric HNO3, polyvinyl ancol (PVA) deu cd dp sgch 
phan tich. 

Cde chju nhipt 100 ml, 200 ml, 500 ml, binh 
djnh mire 25 ml, 100 ml, 250 ml, 500 ml, 1000 ml, 
pipet, may khudy tir, may do hap thy quang, chen 
nung, to say, 16 nung. 

2.2. Tong hp'p vat lieu 

Cho PVA vdo c6c 100 ml, them nudc cat thich 
hpp va khuay lien tyc tren may khudy tir cho den khi 
tan hit PVA Them mgt lugng dung djch Fe(N0)3 
va Mn(N03)2, theo ty le moi tuong ii'ng. Dung djch 
dugc khudy cho din khi he gel ddng nhdt dugc tgo 
thanh gel dugc sdy d I20°C. Sau khi xir ly nhiet mau 
dugc phan tich X-Ray xac dinh cdu triic, kich thudc 
hat va hinh thai hpc. 

Siemens D-5000 (CHLB Dire), hire xg CuK .̂ 
Chup dnh vi cau triic va hinh thdi hpc bang kinh 

hicn vi dien tir quet (SEM) S-4800 (Nhat Ban). 
Dien tich be mat dugc do bang phuang phap 

BET (Bruauer-Emmet-Teller) tren may SA-3100 
eiia hang Coulter (My). 

3. KET QUA VA T H A O LUAN 

3.1. Lua chon nhiet dp nung 

Dua tren cac ket qua nghien ctiu da cdng bd ve 
dieu kien hinh thanh pha eiia Fe203 va Mn203 rieng 
re [5, 6] chiing toi tien hanh dieu che oxit hdn hgp 
Fe203-Mn203 kich thudc nanomet. 

Dieu che cae mau vdi ty le Fe/Mn Id 1/1; ty' le 
kim loai (Fe+Mn)/PVA = 1-3, nhiet dg tao gel SCC; 
pH = 4; gel duac nung d nhiet do khae nhau ISCC, 
250°C, 400^ , 450°C, 500°C vd SSÔ C trong 2 gid. 
Tien hanh ghi phd nhieu xa Ranghen cua eac mau 
Ket qua dugc chi ra d hinh 1. 

Phd nhieu xa Ranghen eiia mdu nung d 180°C 
cho thay pha ket tinh cua mau cd cdu triic spinen 
MnFe204 Id chinh vd ldn mgt phan nhd pha Fe203. 
Khi nung mau d 250°C vd 400°C pha chinh la Fe30j 
dugc phat hipn dudi dgng spinen FeFe204, cd lan 
pha Fe203, khong thay su xuat hien pha eiia mangan 
oxit. Khi nung mau d 550°C ehi cd pha ciia oxit hon 
hgp Fe203-Mn203 dugc hinh thanh. Do vay, dl dieu 
che oxit hdn hgp Fe203-Mn203 can nung d 550°C 
trong 2 gid. 

2.3. Phuffng phap nghien ciiu 3.2. Anh hudng ciia pH 

Gian do nhilu xa tia X dugc ghi tren may jg^g ^^p ^^^ ^iia Fe/Mn vdi ty le moi la 1/1, 
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nhipt dp tgo gel Id SOT d cdc gi:i trj pH l̂ n lugt Id 2, qud ghi gidn do nhilu xg Ranghen cua mau chi ra 6 
3, 4, 5 vd nung d nhi?t dp 550"C trong 2 gid. Ket hlnh 2. 

• Mn;OT • lc-{), #:MnFe20^ • FcFciOj 

Hinh I: Pho nhieu xg Ranghen ciia mau nung d nhipt dp khdc nhau 

pH 5 

pi I 4 

pll 3 

. . p l l - -
—̂ \ 

Hinh 2 Phd nhicu xg Ranghen eiia mau dupe tdng hgp d pH khdc nhau 

Tren gian dd ta Ihay mau dicu che d pH = 2 cd 
lan lugng nhd pha spinen MnFc204, d pH = 3 chi 
thay xuat hien duy nhat pha Mn20i va khdng Ihay 
xuat hien pha tinh the ciia oxit sal, d pH = 4 va 5 chi 
cd oxit hdn hgp Fe203-Mn203 Chiing loi chpn pH = 
4 cho cac thi nghiem tiep theo. 

3.3. Anh hudng ciia ty Î  moi kim loai va i*\ \ 

Dieu ehe cac mau gel d pH = 4, nhipt dg tgo gel 
la SOT va ty le moi Fe/Mn (KL/PVA = 1/3) ldn lugl 
la 9/1; 3/1; 1/1; 1/3; 1/9. Sdy khd va nung gel d 
550°C trong 2 gia. Ghi gian do nhieu xg Ranghen 
eiia mau tdng hgp chi ra d hinh 3. 

Tren gian dd hinh 3 mau dieu che vdi ty le moi 
Mn/Fe = 9:1 cd cae pha ket tinh Mn203, FC2O3 va 

Mn^Oj. (J ly I? moi Mn Ic = 3:1 pha ket tinh cua 
mau 1.1 Mn20,vd Ic^O-,- () ly le moi Mn Fe = 1:3 va 
1:9 pha kll linh Id Fc:0! khdng thaj \uat hien tinh 
Ihe bat ky nao cd chira mangan. (3 ty Ip moi Mn/Fe = 
1:1 chi cd pha eiia oxit hdn hpp Fc203-Mn203. Do 
vay, de dieu che oxit hon hgp Fe203-Mn203 chiing 
ldi chpn ty le moi Mn/Fe =1.1. 

3.4. Anh hirdng ciia nhi^t dp tao gel 

Dieu che eac gel vdi ty le moi Mn/Fe = 1:1, pH 
= 4 va d nhiet dp tgo gel khae nhau (40, 60, 80, 
100"C). Gel dupe say khd va nung d SSOT trong 2 
gid. Tien hanh ghi gian dd nhieu xa Ranghen ciia 
mdu. Ket qua ehi ra d hinh 4. 



TCHH, 1.50(3), 2012 Tong hgp oxit hon hgp Fe^OrMnzOs. 

^ A: Mn20> 4 : Fc-O, • : MniO^ 

Hinh 3: Phd nhieu xa Ranghen ciia man dugc che tao d ty 1? Fe/Mn khac nhau 

Hinh 4. Pho nhieu xg Rcmghen ciia mau d cac nhiet dg tao gel khac nhau 

Tren gian dd ta thdy mau dieu che tu gel hinh 
thanh d nhiet do 40''C c6 Ian pha FeFe204, cac mdu 
dieu che d nhiel do tgo gel 60, 80, lOOT la don pha 
cua oxit hdn hgp Fe203-Mn203. Chiing tdi chpn 
nhiet do tao gel la SOT de tdng hgp vat lieu. 

Mau tong hgp theo ty le moi Mn/Fe = 1:1, ty 1? 
moi kim loai (Mn+Fe)/PVA = 1:3; pH = 4, nhiet dp 
tgo gel la 80°C, nhiet dp nung 5 5 0 ^ trong 2 gid 
dugc phdn tich hinh thai hoc bang kinh hien vi dien 
tit quet (SEM). Tren hinh 5 cho thdy mau dieu chi ra 

rat xdp, vdi cdu true nano vdi nhieu Id Udng. Trong 
qua trinh PVA tgo gel vdi cde ion kim loai, mdt mat 
PVA phan bd ddng deu edc ion kim logi trong mang 
ludi cau triic, mat khac khi chdy PVA da lam eho 
qua trinh tdng hgp dot chay tiic thdi tao ra san pham 
oxit CO eau triie nano vdi nhieu Id trdng (hinh 5). 
Dien tich be mat rieng ciia oxit hon hgp Fe20j-
Mn203 dugc xac dinh bang phuong phap BET la 
68,5 m /̂g vd kich thudc hat cd 25 nm. 

inh SEM ciia mau nung d 5 5 0 ^ 
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4. KET LUAN 

Dd tim dupe dilu kipn toi uu dl chi tgo oxit hSn hgp 
Fe203-Mn203 cd cdu triic nano: pH = 4, ty 1$ moi 
Mn/Fe = 1/1; ty 1$ kim logi (Mn+re)/PVA = 1:3; 
nhipt dp tgo gel SCC; nhi|t dp nung 55Q°C trong 2 
gid. 
Sdn ph4m oxit hon hgp Fc.-OrMn.Oi c6 kich thudc 
C&25 nm vddipn tich bl mdt dX.'Sni /g 
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