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NGHIEN CUU TONG HOP CoFe,0, KiCH THUGC NANOMET
BANG PHUONG PHAP POT CHAY GEL

PénToa soan 24-7-2009

LUU MINH DAT', NGUYEN THI TO LOAN?
'Vién Khoa hoc Vat liéu, Vién Khoa hoc va Cong nghé Viét Nam

?Khoa Héa hoc, Truong Pai hoc Su pham Thdi Nguyén

ABSTRACT

CoFe,0, powder has been synthesized at low temperature (500°C) by the combustion of gel
prepared from polyvinyl alcohol (PVA) and solution Co(NQO;), and Fe(NQ;);. Factors affecting
on structure and particle size of nanometer CoFe,0, including temperature of gel formation,
molar ratio of ion metal and polyvinyl alcohol concentration, temperature of calcining were
investigated. The crystalline process and the morphology of oxide particles were considered by X-
Ray diffraction (XRD), Scanning Electron Microscopy (SEM) and Vibrating Sample Magnetometer
(VSM). Surface areas of oxides were determined by the BET (Brunaure-Emmet-Teller) method.
This specific surface area is 42.78 m*/g for CoFe,0,. The results indicated that CoFe,0, powders
with crystallite size 20-25 nm, H, = 820 Oe, M, = 63.5 emulg, M, = 22 emul/g have been

prepared.

- MO PAU

Mot trong nhiing vat liéu nano dugc st dung
rong rdi trong thuc t€ 1a vat liéu tir. Vat liéu tir
dugc ung dung trong céc thiét bi nhu may bién
thé, mdy phat dién, dong co dién, mdy ghi am,
ghi hinh. Trong s6 cac vat liéu tir, vat liéu ferit
¢6 céu tric spinel dugc nghién ciu nhiéu do
nhiing tinh chat uu viét ctia chidng. Ferit 1a vat
lieu c6 do tir tham cao, do bdo hoa tir va dién trd
tuong d6i 16n thich hop cho cdc dung cu hoat
dong & tdn s6 cao, do giam dugc sy mat mat
nang luong bdi dong Fucco, tang tudi tho thiét
bi, ngoai ra céc ferit con dugc st dung lam vat
liéu xiic téc. C6 nhiéu phuong phap dé ché tao
ra vat liéu tur kich thuéc nano nhu phuong phép
doéng két tia, phuong phép sol-gel, phuong phép
dong tao phdc [3].... Trong cong trinh nay
chiing toi st dung phuong phdp dot chdy gel
PVA dé nghién citu téng hop CoFe,0,.
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Il - THUC NGHIEM

- Cac hod chat sir dung ¢6 do sach tinh khiét
phan tich Fe(NO;);.9H,0, Co(NO;),.6H,0,
polivinyl ancol.

- CoFe,0, kich thudc nanomet dugc diéu ché
bing phuong phdp d6t chdy gel PVA, tuong tu
nhu trudng hop téng hgp MnO, [4]. Tron dung
dich Co(NO;), va Fe(NO,), (ti 1¢ mol Co**/Fe**
luon bing 1/2) véi dung dich PV A theo ti 1€ mol
tuong ung khuay gia nhiét réi lam bay hoi &
nhiét do thich hop cho dén khi tao gel nhét. Say
kho va nung gel thu dugc bot x6p mau xanh
den.

- Gidn d6 nhiéu xa Ronghen duogc do trén
may SIEMENS D5000 cua Dic. Kich thude hat
trung binh (nm) cta cic oxit dugc tinh theo

0,89.4
B cos

phuong trinh Scherrer: = . Trong dé:



r 1a kich thuéc hat trung binh (nm), A 1a budc
song K, cta anot Cu (0,154056 nm), B 1a do
rong cua pic ung véi ntta chiéu cao clia pic cuc
dai (FWHM) tinh theo radian, 8 12 géc nhiéu xa
Bragg tng véi pic cuc dai (do).

- Anh vi cdu tric va hinh thdi hoc cta oxit
duoc chup bang kinh hién vi dién tir quét (SEM)
JEOL-5300 (Nhat Ban).

- Dién tich bé mait riéng cta vat liéu dugc do
tréen mdy COULTER-SA 3100 ctia Mi bing
phuong phap hap phu N, 1dong & 77 K.

Thermal Analysis Data

- Tix tinh ctia sdn phdm dugc do trén hé do tir
k& mau rung VSM tai phong Do tir va siéu dén,
Vién Khoa hoc Vat liéu, Vién Khoa hoc va
Cong nghé Viét Nam.

11 - KET QUA VA THAO LUAN

1. Khao sat lva chon nhiét d6 nung

Diéu ché cédc gel cia KL/PVA vdi ti 1é mol
tuong ung la 1/3; nhiét do tao gel la 80°C, pH
tao gel 1a 4. Dé cho gel 6n dinh. Gidn d6 phan
tich nhiét ctia gel duoc chi ra & hinh 1.

Thermal Analysis Data

.......
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Hinh 1: Gian d6 DTA (a), TGA (b) cia gel

Dua trén gian do phan tich nhiét ching toi
tién hanh khao sat nhiét d6 nung tir 400 - 700°C,
trong 2 gid. Gian d6 nhiéu xa Ronghen cua céc
mau dugc chi ra ¢ hinh 2. D6i v6i mau khi
nung & nhiét do 400°C thi ngoai pha CoFe,0,
con c6 chia cic pha khic nhu Co;0,, Fe,O;.
Khi nung dén 500°C thi thu dugc don pha
CoFe,0, va bén & nhiét do 600 - 700°C. Trong
cac thi nghiém tié€p theo ching toi chon nhiét do
nung mau la 500°C.

2. Khdo sat anh huéng cia mot s6 yéu té dén
qua trinh tao pha tinh thé

a) Anh hudng ciia pH dén su tao thanh tinh thé

Céc mau dugc di€u ché tir gel ¢6 ti 1& mol
KL/PVA = 1/3, nhiét do tao gel 80°C, pH =2 -
5 va nung miu & 500°C trong 2 gio. Gian do
nhiéu xa Ronghen ctia cdc mau nay dugc chi ra
6 hinh 3. Két qua trén gian do cho thay doi véi
mau & pH = 2 - 3, ngoai pha ctia spinel CoFe,0,
con ¢6 chita cac pha ctia Co;0, hoac Fe,0,. 0
pH = 4 - 5 miu thu dugc 1a don pha. Ching toi
cho ring & céc gid tri pH thap su tao gel thudng
khong dugc tot (gel it nhét) vi & pH nay cau tric
polyme cia PVA dé bi phd hay lam cho su
phan b cédc cation kém dong déu. o] pH trung
binh su tich pha it hon nén thu dugc don pha
spinel CoFe,0,. Chiing t6i chon pH = 4 dé tién
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hanh cac khdo st tiép theo.

b) Anh hudng ciia ti 16 mol KLIPVA dén su tao
thanh pha tinh thé

Céc mau duogc diéu ché & pH =4, nhiét do
tao gel 1a 80°C c6 ti 1é mol KL/ PVA =3/1, 2/1,
1/1, 1/ 2 va 1/3 va nung & nhiét do 500°C trong
2h. Gian d6 nhiéu xa Ronghen cua cic mau
duoc chira & hinh 4. CoFe,O, khi diéu ché &
cdc ti 16 mol KL/PVA = 3/1, 2/1, 1/1 ngoai pha
ctia spinel con ¢6 chita cac pic clia pha khac nhu
Co,0,, Fe,0;. 6 ti 1é KL/PVA =1/2, 1/3 chi thu
duoc don pha spinel CoFe,0,. Tuy nhién & ti 1&
mol KL/PVA =1/3 cho dinh pic nhiéu xa cao
hon va rong hon. Chiing to0i chon ti 1& nay dé
khao sét cac yéu to tiép theo.
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¢) Anh hudng ciia nhiét do tao gel dén su hinh
thanh pha tinh thé

Diéu ch€ cdc mau & nhiét do tao gel khac
nhau nhung ¢ cing pH = 4, ti 1¢ mol KL/PVA
=1/3 va nung & nhiét do 500°C trong 2 gio.
Gian d6 nhiéu xa Ronghen cia cdc mau duoc
chira & hinh 5. D6i v6i mau CoFe,0, diéu ché
tir gel tdng hgp & 60 va 100°C, ngoai pha clia
CoFe,O, con ¢6 pha cua Co,O, va Fe,O;; &
nhiét do tao gel 1a 40 va 80°C thi thu dugc don
pha ctia CoFe,O,. Tuy nhién, & nhiét do 40°C thi
thoi gian tao gel qud lau (khoang 8h) khong
thuan 1gi cho qué trinh thuc nghiém va dinh
nhiéu xa thap hon dinh nhiéu xa & 80°C. Do d6
chiing t6i chon nhiét do tao gel 1a 80°C dé tién
hanh khéo sat cdc diéu kién tiép theo.
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C: Pha ctia Co,0,
F: Pha clia Fe,O;
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Hinh 2: Gian d6 nhiéu xa Ronghen ctia mau CoFe,0, khi nung & nhiét do 400+ 700°C

3. Mot s6 dic trung cua mau toi uu

Qua két qua khao sat trén chdng toi diéu ché&
mau & diéu kién t6i wu: pH = 4, ti 1&¢ mol
KL/PVA = 1/3, nhiét do tao gel 80°C va nhiét
do nung mau 1 500°C. Anh hién vi dién tir quét
ctia mau (hinh 6) cho thdy hat thu dugc c6 kich
thudc rat dong déu, dudng kinh trung binh 20 -
30 nm. Kich thu6c hat tinh thé CoFe,O, tinh
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theo cong thiic Scherrer 1a 12,84 nm. Dién tich
bé mat riéng cua mau t6i uvu theo phuong phap
BET 1a 42,78 m?*/g. Mau CoFe,0, diéu ché duoc
¢6 cdu tric 1ap phuong (Cubic). Do tir tinh cla
mau t6i uu trén hé do tr k€ miu rung VSM
(hinh 7) cho théy, luc khang tir H, = 820 Oe, do
bao hoa tir Mg = 63,5 emu/g, do tir du M, = 22
emu/g. Nhu vay CoFe,O, thuoc loai tir cung.
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Hinh 3: Gian d6 nhiéu xa Ronghen cua mau CoFe,0, diéu ché tir gel 6 pH =2+5

KL/PVA=1/3

KL/PVA=1/2

KL/PVA=1/1

KL/PVA=12/1

KL/PVA=3/1

* Pha cua Co,0,
® Pha cua Fe,0,

Hinh 4: Gian d6 nhiéu xa Ronghen ctia mau CoFe,0, c6 ti 1¢ mol
KL/ PVA=3/1;2/1;1/1;1/2;1/3

IV - KET LUAN

- Pa khao sat anh hudng ctia nhiét do nung,
pH, ti 1¢ mol KL/PVA va nhiét do tao gel dén su
hinh thanh pha spinel CoFe,0,.

- Diéu kién t6i wu dé téng hgp CoFe,0, la

pH= 4 - 5, ti 1&¢ mol KL/PVA = 1/2, 1/3; nhiét
do tao gel 40°C, 80°C va nhiét do nung thap
(500°C). CoFe,0, diéu ché bing phuong phdp
dét chdy gel PVA ¢ diéu kién t6i wu c6 kich
thuéc nanomet (12,84 nm), dién tich bé mat 16n
(42,78 m*/g) va c6 cdu tric 1ap phuong.
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Hinh 5: Gian d6 nhiéu xa Ronghen clia mau CoFe,0, diéu ché tir gel & nhiét do
40, 60, 80 va 100°C

IMS %200k SE(M) 4/8/2009

Hinh 6: Anh SEM ctia miu CoFe,0, &
diéu kién toi uu
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