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SUMMARY

SYNTHESIS, STUDY ON STRUCTURAL CHARACTERISTICS AND
CATALYTIC PROPERTIES OF NANOPARTICLES MnFe,04

Manganese ferrite nanoparticles (MnFe;04) were prepared by solution combustion
method using urea as fuel. The products were characterized by X-ray Diffraction
(XRD), Scanning Electron Microscopy (SEM), Transnission Electron Microscopy
(TEM), Brunauer- Emmett-Teller (BET). The obtained results showed that the
products have mesoporous structure with high surface area and nanocrystalline
structure. The MnFe,O4nanoparticle obtained by solution combustion method has the
average particle size under 30 nm. The catalytic activities of MnFe;O4 nanoparticles
were investigeted using aqueous solution of methylene blue.
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1. MO PAU

Trong nhitng nim gan day, cac vat lidu
nano ferrit voi cau tric spinel da thu hut
su quan tdm nghién ctru cta nhiéu nha
khoa hoc do céc tinh chat Iy tha cua
chung. Cac vat liu nay da duoc su
dung trong céc senso khi, thiét bi tur, luu
trdt nang luong, lam vat ligu xuc
tac...[0,0,0,0 ]. Cong thirc tong quat cta
cac ferrit ¢6 cAu truc spinel 1a MFe,04
(M = Mn*", Fe*", Co™", Ni*"...). Cac
spinel dugc chia thanh spinel thuan,
spinel nghich ddo hodc hén hop tuy
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thudc vao sy phan bd cua ion M*" va
Fe’” trong cac 16 trong tir dién va bat
dién. MnFe,O4 la ferrit co cAu truc
spinel nghich dao, trong mdi 6 mang co
sO ¢6 chira 8 cation Mn>" nim trong 8
héc tréng bat dién, con 16 cation Fe**
duoc phan déu vao céac hdc tir dién, hc
bat dién va dugc ki hiéu 1a Fe* [Mn*",
Fe’"]04 [0]. C6 nhiéu phuong phap da
dugc st dung dé tong hop MnFe,Oy4
nhu sol-gel [0], ddng két tua [0,0], thay
nhiét [0, 0], phan huy nhiét [0], dbt
chay [0]. Trong bai bdo nay, chiing t6i



stt dung phuong phap dbt chay dung
dich voi chdt nén la ure dé téng hop
spinel MnFe,O4 va thir hoat tinh xtc tac
phan hiy metylen xanh cta no.
2. THUC NGHIEM
2.1.Tong hop vat litu MnFe,04 bing
phuong phap dot chay
Lay 4,00 g ure hoa tan vao nudc cat,
thém vao do 0,02 mol Fe(NO3); va 0,01
mol Mn(NOs),. Hon hop dung dich thu
dugc c¢6 pH = 3. Dung dich dugc khudy
lién tuc trén may khudy tir trong vong 4
gid & 70°C. Sdy kho miu & 70°C rdi
nung & nhiét do tr 500 + 800°C thu
duoc oxit MnFe,O4 [0].
Gia thiét phuong trinh phan tng xay ra
nhu sau:
3Mn(NO3), + 6Fe(NO;3); +
20(NH;),CO—3MnFe,04 + 20CO,
+32N, + 40H,0
2.2. Xac dinh cac dac trung cua vat
liéu
- Gian d6 phan tich nhiét cia mau duoc
ghi trén may SETARAM véi toc do
ning nhiét la 5°C/ phat trong moi
truong khong khi tir 30 <+ 800°C.
- Thanh phéan pha ctia mau duoc do trén
may D8 ADVANNCE Brucker ctia Dtic
O nhiét do phong vo1 goc quét 20 = 20
+70°, budc nhay 0,03°. Kich thudc hat
trung binh (nm) cua oxit dugc tinh theo

. _ 0,89.1
trinh  Scherrer: 7 .
B.cosO

Trong d6: r la kich thudc hat trung
binh (nm), 4 la budc song K, cua anot
Cu (0,15406 nm), B la d6 rong cua pic
mg véi nira chiéu cao cua pic cuc dai
(FWHM) tinh theo radian, 6 la goc
nhiéu xa Bragg ung voéi pic cuc dai
(d9).

- Anh vi céu trac va hinh thai hoc cua
vat liéu dugc chup bang kinh hién vi
dién tor quét (SEM) JEOL - 5300 (Nhat
Ban) va truyén qua (TEM) JEOL-JEM-
1010 (Nhat Ban).

- Dién tich bé mit riéng ctia mau dugc

phuong
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do trén may Tri Star 3000 ctua hang
Micromeritic (USA).
2.3. Nghién ctru kha nang xic tac
phan hiy metylen xanh cia vat li¢u
Chuén bj 2 binh tam gidc 500 ml, thém
vao mdi binh 200ml dung dich metylen
xanh (MB) ndng d6 10 mg/l (pH =6).
Thém vao binh 1 30 ml dung dich H,O,
30%. O binh 2 thém vao 40 mg vat liéu
MnFe,0y4, rdi lic trong khoang thoi gian
20 phat cho dat cdn bang hip phu.
Thém tiép 30 ml dung dich H,0, 30%
vao binh 2. Cic dung dich trong hai
binh duoc lic & nhiét 46 phong (30°C)
trong khoang thoi gian 420 phut. Sau
moi khoang thoi gian khac nhau, dung
dich trong hai binh mau duoc trich ra
dem do d6 hip thu quang ¢ budc song
ttr 200 + 800 nm.
Hiéu suit phan huy MB dugc tinh bang
cong thirc sau: H% = %-100%

0
Trong d6: A, 1a d6 hip thu quang cua
dung dich MB lic ban dau do & budc
song 664 nm. A, 1a 6 hip thu quang
cia dung dich MB tai thoi diém t do &
budc song 664 nm.
3. KET QUA VA THAO LUAN
3.1. Két qua nghién ctru miu bing
phwong phap phan tich nhiét
Gian d6 phan tich nhiét cia mau (hinh
1) cho thdy trén duong DSC c6 mot
hiéu Ung toa nhiét manh & 242°C va
mdt hi€u Ung mat khdi luong lon
(72,85%) trén duong TGA. Ching to61
cho ring d3 c6 su chdy, phan huy cua
cac mudi nitrat kim loai va ure tao ra
mot sb phan t& vo co nhu CO,, H;O,
N,... Tr nhigt d6 500°C tro di khi
lwong ctia mau hau nhu khong doi.
Tir két qua phan tich nhiét, ching toi
cho r?mg dé thu duoc MnFe,O4 tinh
khiét phai nung & nhiét do trén 500°C.
Do d6 ching to6i tién hanh nung cac
mau & cac nhiét do tr 500 + 800°C.
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3.2. Két qua nghién ciru vit li¢u bing
phuong phap nhiéu xa Ronghen

Két qua ghi gian dd nhidu xa Ronghen
cua cac mau khi nung & 500 +800°C
(hinh 2) cho thdy, & 500°C mau van &
trang thai vo dinh hinh; khi tang nhiét
dd 1én 600°C thu dugc mau don pha cia
MnFe;04. Khi tdng nhiét do nung Ién
700 -+ 800°C, ngoai pha cia MnFe,O4
coOn xuit hién pha cia Mn,0s, Fe,0s.
bé thu duoc MnFe,O4 ching téi chon
nhiét do nung thich hgp 1a 600°C. Kich
thude tinh thé trung binh cta oxit khi
nung & 600°C tinh theo phuong trinh
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Hinh 2: Gidn dé XRD ciia mau
MnFe;0y4 khi nung o nhiét do tie 500+
800°C

3.3. Két qua xac dinh hinh thai hoc va
dién tich bé mit riéng ciia vét liu

Két qua chup anh hién vi dién tir quét
(SEM) va truyén qua (TEM) ciia mau
MnFe,0, (hinh 3) cho thiy, cic hat
oxit thu dwgc déu c6 hinh ciu, phan
bd kha dong déu va co kich thudc hat
trung binh <30 nm.

M -00
Print Mag:
10:54:44 p07/01/07
TEM Mode: Imaging

100 nm

HV=80.0kV

Direct Mag: 60000x
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(b)

Hinh 3: Anh SEM (a) va TEM (b) ciia mdu MnFe;0,

Dién tich bé mat riéng cua mau
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MnFe,04 do dugc theo phuong phap



BET 1a 59 m%/g. So v&i mot sb chat nén diéu ché duoc spinel co dién tich bé mat
khéac nhu ODH, CH [0], khi st dung ure riéng cao hon.

34. Két qua nghién ctru kha ning xic tac cia MnFe,;04 cho phan @wng phan huy
MB bz“mg HzOz
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Hinh 4: Phé UV-Vis ciia san pham phan img oxi héa MB boi H>O; khi khéng c6 xiic
tac (a) va khi co xuc tac MnFe,Oy (b) o cac thoi gian khac nhau

Phé Uv-Vis ctua san pham oxi hoa hinh 4. Hiéu suat phan huy MB khi
MB ¢ nhiét do phong trong truong chi c6 H,O, (H1%) va khi c6 xuc tac
hop khong c6 xuc tic (chi c6 H,0,) MnFe,;O4 (H2%) dugc chi ra ¢ hinh 5.
va ¢6 xuc tdc MnFe,O4 duoc duvara &
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Hinh 5: Hiéu sudt phdn hity MB trong trieong hop khéng ¢ xiic tac (a)
va khi co xuic tac MnFe;Oy4 (b) o cac thoi gian khac nhau
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Tt hinh 4,5 cho thay, khi co xtc tac
lam cho phan &ng phan huy MB bang
H,0, xay ra nhanh hon rat nhiéu so
voi truong hop khong co6 xuc tac.
H,0, (khong c6 xuc tac) ciling co kha
ning oxi hoa phan huy MB nhung rét
chdm. Sau 7 gio, hiéu suit phan huy
chi dat 23,75%. Hiéu suat phan huy
MB Ién t61 93,07% sau 3 gio khi co
mat MnFe,O4. Khi phan huy MB sé
thu duoc cic san pham cudi cung 1a
c4c chat vo co nhu SO,, CO,, H,0...
[0]. Khi d6 phan ttr MB khong con
nhém mang mau nén van hip thy tai
budc song 664 nm giam manh.

4. KET LUAN

D3 tong hop dugc nano spinel MnFe;O4
bang phuong phap dbt chay véi chat
nén la ure. Ket qua nghién ctu mau
biang mot s phuong phap héa li cho
thiy, khi nung & 600°C thu duoc don
pha MnFe;O4, c6 dang hinh cau, kich
thudc hat khoang 30 nm va co6 dién tich
bé mit riéng 16n.

Budc dau nghién ctru cho théy, MnFe,O4
c6 kha ning xuc tac tot cho phan Gmg phan
hity metylen xanh bang H,0.
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2. Qué trinh hip phu ctia metylen xanh
trén VLHP tuan theo phuong trinh diang
nhiét hép phu Langmuir xac dinh duogc
dung lwong hip phu cuc dai Qumax =
270,27 mg/g va hang sb cin bang b =
0,7115.

Nhu vay viéc st dung VLHP bun do-
graphene hoat hoa axit hip phu metylen
xanh cho két qua tot. Cac két qua thu
duoc s€ 1a co s¢ dinh hudng nghién ctu
nhim tng dung VLHP trong viéc xur 1y
ngudn nude bi 6 nhiém.
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