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TONG HOP o-Fe,0, KiCH TH’UGC NANOMET BANG
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ABSTRACT

o-Fe,0; powder has been synthesised at low temperature (600°C) by the combustion of gel
prepared from polyvinyl alcohol (PVA) and iron nitrates. Factors affecting on process synthesis
of nanometer oxides o-Fe,O; including temperature of gel formation, molar ratio of
concentration of ion metal and the concentration of polyvinyl alcohol, temperature of calcining
on structure and sizes were investigated. The crystalline process and the morphology of oxides
particles were considered by X-Ray diffraction (XRD), Scanning Electron Microscopy (SEM).
Surface areas of oxides were determined by the BET (Brunaure-Emmet-Teller) method. Further
thermal treatment at 400 - 700°C for 2 hours yields the single phase o+Fe,0;. It specific surface

area is 35.5 m?/g for Fe,0;.

- MO PAU

Céc vat liéu c6 kich thuéc nanomet, thuong
duoc goi la vat liéu nano gan day da tré thanh
mot trong nhitng huéng nghién ctiu so6i ndi nhat
trong cdc linh vuc vat Ii chét ran va hod hoc. Véi
kich thuc c& nanomet, vat liéu nano thé hién
nhiéu tinh chat khac biét so v6i vat liéu dang
khoi véi cac tinh chat von c¢6 duge nang cao hon
so véi vat liéu thong thuong. Dac biét cac vat
liéu nano c6 hoat tinh xic tdc cao do dién tich
bé mat 16n va cdc ving hoat tinh manh trén bé
mat. Vi vay vat liéu nano duoc ting dung trong
rat nhiéu Iinh vuc nhu xic tic, huynh quang,
bdo vé mai trudng, y duoc... [1 - 3].

IT - THUC NGHIEM

- Céc hod chét str dung trong nghién cttu déu
la loai tinh khiét phan tich Fe(NO,);.9H,0 va
polyvinyl ancol.

- 0-Fe,0, dugc diéu ch€ bing phuong phdp
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dot chay gel polyvinyl ancol (PVA). Dung dich
mudi Fe(NO,); dugc khudy tron véi dung dich
PVA theo ti 1é mol tuong tng. Hon hop duge gia
nhiét va khudy lién tuc trén may khudy tir cho
dén khi hinh thanh gel trong sudt. Sdy kho gel
va nung mau & cdc nhiét do khac nhau trong hai
gio.

- Gian d6 nhiéu xa Ronghen dugc do trén
mdy SIEMENS D5000 cia Dic v6i A, =
1,5406 A & nhiét do phong, géc quét 26 = 0O -
70°, budc nhay 0,03°, dien 4p 30 KV, cudong do
ong phat 0,03 A. Kich thugc hat trung binh (nm)
clia oxit dugc tinh theo phuong trinh Scherrer:

. 0,89.4

Pcos
trung binh (nm), A4 1a budc séng K, cla anot
Cu (0,154056 nm), S la do rong cua pic ting
v6i ntta chiéu cao cta pic cuc dai (FWHM) tinh
theo radian, @ 1a géc nhiéu xa Bragg dGng véi
pic cuyc dai (do).

, trong d6: r 1a kich thudc hat




- Anh vi cu triic va hinh thdi hoc cla oxit
dugc chup bang kinh hién vi dién tr quét (SEM)
JEOL—5300 (Nhat Ban).

- Dién tich bé mait riéng ctia vat liéu dugc do
tréen may COULTER—SA 3100 cia My béng
phuong phdp hdp phu N, 1éng 6 77 K.

- Ham lugng sit dugc xdc dinh bing phuong
phdp so mau véi chat chi thi 1a o-phenaltrolin
trén may Pharmacia Biotech Novaspec II, Anh

111 - KET QUA VA THAO LUAN

1. Khao sat anh huéng ty 1¢ mol Fe*/PVA

Diéu ché cic gel c6 ti 1¢ mol Fe**/PVA lan
luot 1a 1/1; 1/2; 1/3; 2/ 1 va 3/1, & 80°C. Sdy kho
va nung gel & 600°C trong 2 gio. Ghi gian do
nhiéu xa Ronghen clia cic mau bot. Két qua
dugc trinh bay trén hinh 1.

Két qua cho thdy, & céc ti 1é mol Fe’’/PVA
= 1/3; 2/1 va 3/1 déu thu duoc don pha a-Fe,0,
nhung c6 kich thudéc hat ting dan. Khi ting
lugng PVA 1én thi kich thuéc hat giam. Chung
t6i cho ring d6 1a do su ting mic do dong déu
clia cic ion kim loai trong PVA lam cho qua

Z2-Thata = Scale

SIEMENS DS@e8 .

trinh chdy dién ra thuan lgi hon. Vi ti 1&¢ mol
Fe**/PVA 1a 1/3 thu dugc don pha cta o-Fe,0,
¢6 kich thudc hat nho nhat. Do vay, da lua chon
ti 1 mol nay cho céc thi nghiém tiép theo.

2. Khao sat anh huong cta nhiét do tao gel

Diéu ché cdc gel ¢6 ti 1&é mol Fe**/PVA =
1/3, & cac nhiét do 1a 40, 60, 80 va 100°C. Say
kho va nung gel & 600°C trong 2 gio. Ghi gian
d6 nhiéu xa Ronghen clia cdc mau bot. Két qua
duoc chi ra & hinh 2.

Tt hinh 2 cho thdy, khi tao gel & 80 va
100°C déu thu duogc don pha o-Fe,0;, tuy nhién
& 100°C do qué trinh tao gel qua nhanh lam cho
kich thuéc hat 16n hon. Do dé ching t6i chon
nhiét do tao gel t6i vu 1a 80°C.

3. Khao sat anh hudng cta nhiét do nung

Nhiét do nung mau 1a yéu t6 rat quan trong
d6i v6i su hinh thanh pha va kich thudc cta cac
hat oxit tao thanh. Pé tim dugc diéu kién nung
thich hop cho su tao thanh a-Fe,O; chiing to6i
ti€n hanh ghi gidn d6 phan tich nhiét cta gel
giita PVA va Fe(NO,), (hinh 3).
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Hinh I: Gian d6 nhiéu xa Ronghen ctia cdc méu diéu ché tir gel c6 ti 1é mol khac nhau
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Theta - Scale SIEMENS D5@88, X-Rawg Lab., Hanoi 81-Apr-ZBB9 18:47
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Hinh 2: Gian d6 nhiéu xa Ronghen ctia cdc mau diéu ché tir gel & cdc nhiét do khac nhau
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Hinh 3: Gian d6 TGA clia gel PVA va Fe(NO,),
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Hinh 3 cho thdy su giam khdi lugng cta gel
chii yéu xay ra & nhiét do thap hon 200°C. O
ving nhiét do thap hon 150°C xay ra su mat
nuGe két tinh, phan hay ion NO; va phan hay
mot phan PVA. Trong khoang nhiét do tir 150 -
400°C su giam khoi luong kém theo su toa nhiét
dién ra manh do su phan hiiy PVA. O nhiét do
16n hon 400°C khong c6 su bién déi nao vé khoi
luong, nhu vay c6 thé gan cho su hinh thanh
o-Fe,0; tinh khiét.

W]

-Theta - Scale
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Dua trén két qua phan tich nhiét, ching toi
cho rang dé thu dugc Fe,O; can phai nung gel &
nhiét do 16n hon 400°C. Do d6 ching toi tién
hanh khao sat nhiét do nung & 400°C dén 700°C.
Diéu ché cic mau ctia Fe™*/PVA véi ti 1&¢ mol
tuong ung la 1/3, nhiét do tao gel 1a 80°C, sau
d6 nung gel & cdc nhiét do 400°C, 500°C, 600°C
va 700°C trong 2 gio. Tién hanh ghi gian do
nhiéu xa Ronghen cla cdc mau trén. Két qua
duoc chi ra & hinh 4.
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Hinh 4: Gian d6 nhiéu xa Ronghen cia mau khi nung & cdc nhiét do khic nhau

Tir hinh 4 cho thay, tit 600 - 700°C thu duoc
don pha cua o-Fe,0; Tuy nhién & nhiét do tang
thi kich thudc hat tang do su két tu. Do d6
chiing t6i chon nhiét do nung 600°C dé tién
hanh cac thi nghiém ti€p theo.

4. Xac dinh hinh dang kich thuédc, dién tich
bé mit riéng ciia mau t6i uu

Qua khdo sét trén chiing toi thu dugc diéu
kién t6i uu dé téng hgp o-Fe,O; 1a ti 1¢ mol
Fe’*/PVA = 1/3, nhiét do tao gel 80°C, nhiét do
nung 600°C. Tién hanh téng hop méu trong diéu
kién trén va ghi gidn d6 nhiéu xa Ronghen, chup

anh hién vi dién tir quét (SEM) va do dién tich
bé mat rieng (BET). Két qua dugc chi ra &
hinh 5 va 6.

T hinh 5 va 6 cho thay, a-Fe,O; (hematit)
thu dugc don pha, dang hinh que. Dién tich bé
mat riéng cia o-Fe,0; do duoc theo phuong
phap BET 1a 35,5 m%/g.

IV - KET LUAN

- ba xdc dinh dugc diéu kién t6i uu dé tng
hop a-Fe,0; kich thudc nanomet bing phuong
phédp dot chay gel 1a: ti 1é mol Fe™*/PVA = 1:3,
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nhiét do tao gel 80°C, nung & 600°C. Scherrer khoang 25 nm.
- o-Fe,0; thu duoc c6 dang hinh que, kich - Dién tich bé mat riéng cla o-Fe,0, 1a 35,5
thu6c hat trung binh tinh theo phuwong trinh  m?/g.
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Hinh 5: Gian d6 nhiéu xa Ronghen ciia méu t6i uu

Hitachi 5.0kV 7.5mm x120k SE{M)

Hinh 6: Anh hién vi dién tir quét (SEM) ctia mau téi uu
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