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Abstract

Nanostructured Fe,0;-Mn,O, 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 Diffraction). SEM (Scanning Electron Microscopy) and BET (Brunaure~Emmet-Teller) measurement.
Further thermal ireatment at 180-550°C for 2 hours yicld the phases of the mixed oxides Fe,0;-Mn,0, with average

size < 25 nm. lts specific surface arca is 68.5 m*/g.
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1. MG PAU

Nhimg nghién ciru gan day cho thay viée ché tao
img dung cac hop chit cia sit, mangan dé hap phy
sit, mangan, asen ngay cang dugc nhiéu nha khoa
hoc trong va ngoai nudc guan tim (1, 4] Trong bai
bio nay lhong bio mot sb két qua nghién ciru téng
hgp oxit hén hop Fe;03-Mn;0; kich thudc nanomet
bang phuong phéap dot chay gel PVA.

2. THYC NGHIEM
2.1. Hoa chit, dung cu

Dung dich Mn(NOy),, Fe(NO;);, NH.OH, axit
nitric HNO;, polyviny! ancol (PVA) déu c6 dé sach
phan tich.

Cée chju nhiét 1060 ml, 200 ml, 500 ml, binh
dinh mae 25 ml, 100 ml, 250 ml, 500 ml, 1000 ml,
pipet, may khudy tir, méy do hip thu quang, chén
nung, 1 say, 16 nung.

2.2. Tong hep vat ligu

Cho PVA vao cée 100 ml, thém nude cat thich
hop va khudy hién tyc trén may khudy tir cho dén khi
tan hét PVA Thém mot lugng dung dich Fe(NO);
va Mn(‘NO,); theo ty 1 mol wong (mg. Dung dich
duge khudy cho den khi hé gel déng nhét duge lao
thanh gel duge sdy & 120°C. Sau khl xir ly nhiét mau
duac phin tich X-Ray xac dinh cAu tric, kich thudc
hat va hinh thai hoc.

2.3. Phuong phip nghién ciu

Gidn dd nhidu xa tia X dugc ghi trén may

Sicmens D-5000 (CHLB birc), birc xa CuK,.

Chup anh vi cu tric va hinh thai hoe bang kinh
hién vi dién tr quét (SEM) S-4800 (Nhat Ban).

Dién tich bé m3t duge do bing phuong phap
BET (Bruauer-Emmet-Teller) trén may SA-3100
cita hiang Coulter (My).

3. KET QUA VA THAO LUAN
3.1. Lvra chon nhi¢t dd nung

Dua trén céc két qua nghién ciru di cong bd vé
diéu kién hinh thanh pha cua Fe,O; va anO) riéng
ré [5, 6] ching 14i tién hanh diéu ché oxit hén hop
Fe,03-Mn:O; kich thude nanomet.

Diéu ché cic mdu vai ty 18 FeMn 1a /111y 1§
ki loai (Fe+Mn)/PVA = 13, nhiél dd tao eel 80°C;
pH = 4; gel duoc nung & nhiét d6 khac nhau 180°C,
250°C, 400°C 450°C, 500°C va 550°C trong 2 gid.
Tién hanh ghi phd nhidu xa Ronghen ciia cic mau
Ké qua duge chira & hinh 1.

Pho nhidu xa Ronghen cla miu nung & 180°C
cho thay pha két tinh ciia mau ¢6 cau tric spinen
MuFe,0, la chinlhy va 1in mdt phin nho pha Fe,0;.
Khi nung mau & 250°C va 400°C pha chinh 13 Fe;O4
duge phat hign duou dang spmen Fele,Ou, b 1dn
pha Fe;O;, khong, thiy sir xuét hién pha ctia mangan
oxit. Khi nung mau & 550°C chi c¢6 pha cia oxit I\on
horp FezOJ—MmO; duge hinh lhanh Do vy, dé diéu
ché oxit hén hop Fe;03-Mn,05 can nung & 550°C
trong 2 gio.

3.2. Anh huong ciaa pli

Tong hop mAu cia Fe/Mn véi ty 1¢ mol 1a 1/1,
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nhigt d¢ tao gel 14 80°C & cc g tri pH 1An lugt 14 2,
3,4, 5 va nung ¢ nhift 4§ S50°C trong 2 gid. Két

reete -
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qua ghi gidn d& nhifu xa Ronghen cia mau chirad
hinh 2.
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Trén gian dé ta thay miu diéu ché ¢ pH =2 ¢o
lan luong nho pha spinen MnFe;0s, & pH = 3 chi
lhay xudt hién duy nhét pha Mn,O: va khong thy
xuat hién pha tinh thé cua oxit siit, & pH =4 vaschi
¢6 oxit hon hop Fe:0-Mn,Oy Ching 16i chon pH =
4 cho cac thi nghiém tiép theo.

3.3. Anh hudng cia 1y 1§ mol kim loai vii P\ A

Piéu ché cac mau gel 0 pH =4, nhi¢t d§ tao gel
Ja 80°C va ty 1¢ mol Fe/Mn (KL/PVA =1/3) Yan ot
1a 9713 3/, 1/1; 1/3; 1/9. Sdy khé va nung gel &
550°C _trong 2 gig. Ghi gidn 6 nhidu xa Ronghen
cla mau tdng hop chi ra & hinh 3.

Trén gian da hinh 3 miu dicu ché vai ty 1€ mol
Mn/Fe = 9:1 ¢o cac pha Két tinh MnyOy. FesOy va
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Pho nindu xa Ronghen ciu mau duoc 1dng hop & pH khic nhau

Mns (5 1y [& mol Mn I'e = 3:) pha két tinh cila
miu L MnOuva 1'e:0: 01y 1¢ mol M Fe = 1:3 va
1:9 pha k&t tinh 1 Fe:O« khong thay udt hién tinh
thé bat ky ndo ¢6 chira mangan. O ty 1¢ mo! Mn/Fe =
111 ¢chi co pha ca oxit han hgp Fe.0:-Mny0. Do
vy, dé didu ché oxit hén hop Fe O3-Mn,0; ching
101 chon ty 1¢ mol Mw/Fe = 1.1.

3.4. Anh hadng caa nhiét d tao gel

Picu ché cic gel vai ty 1é mol Mn/Fe = 1:1, pH
=4 va ¢ nhi¢t d9 tao gel khdc nhau (40, 60, 80,
100°C). Ge! dugc siy khé va nung & 550°C trong 2
blU Tién hanh ghi gian d6 nhiéu xa Romghen cua
miu. Két qua chira o hinh 4.
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*: Fe,O,

Téng hop oxit hén hop Fe;05-Mn,0,;...

& Mn,Oy

Hinh 3: Pho nhiéu xa Ronghen ciia miu dugc ché tao & ty 1§ Fe/Mn khic nhau
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Hinh 4. Phé nhifu xa Ronghen cha mau ¢ cac nhiét do tao gel khac nhau

Trén gian do ta thay miu diéu ché tir gel hinh
thanh & nét dd 40°C co 1an pha FeFeyOs. cic mau
diéu ché & nhiét do tao gel 60, 80, 100°C 1 don pha
cta oxit hdn hop Fe;03- anox Chang 16i chon
nhiét dé tao gel 12 80°C dé tong hap vat héu.

Mau tdng hop theo ty 1& mol Mn/Fe = 111, ty 1§
mol kim loar (Mn+Fc)/PVA = ]:3; pH = 4, nluét do
tao gel 4 80°C, nmét dé nung S50°C trong 2 gio
dugc phan tich hinh thai hec bang kinh hién vi dién
tir quét (SEM). Trén hinh 5 cho thay miu diéu ché ra

rat xdp, véi cau tric nano vai nhieu 16 tréng. Trong
qua trinh PVA tao gcl v@i cac ion kim loai, mot mat
PVA phin b donb déu cac ion kim loai trong mang
luéi cau tric. mat khic khi chdy PVA di lam cho
qua trinh long hop ddt chay tire thi 130 ra san pham
oxit co cau tric nano voi nhiéu 16 lrong (hinh S).
Dién tich bé mat riéng cuia oxit hén hop FeyOy-
Mn:O;x duoc xdc dinhy bang phuong phap BET la
68,5 m*/g va kich thudc hat ¢d 25 nm.

unh SEM ciia mdu nung & $50°C
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4. KET LUAN

Da tim duge dicu kién 16i vu dé ché tpo oxit hdn hep

Fe,0:-Mn;0, cé chu tric nano: pH =4, 1y 1§ mol

Mn/Fe = 1/1; ty 1§ kim logi (Mn+l'c)/PVA = 1:3;

nhiét d§ tao gel 80°C: nhi¢t dd nung 550°C trong 2
i,

gén phém oxit hdn hop Fe.Ou-Mn .0, ¢6 kich thuée

€& 25 nm va dign tich b& mat 68.5m /g
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