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TONG HOP V,0. KiCH THUGC NANOMET BANG PHUGONG PHAP
POT CHAY GEL

DénToa soan 14-01-2008

LUU MINH DAL PAO NGOC NHIEM, VU THE NINH, PHAM NGOC CHUC
Vién Khoa hoc Vt liéu, Vién Khoa hoc va Cong nghé Viét Nam

ABSTRACT

Vanadium pentoxide powder has been synthesised at low temperature (550°C) by the
combustion of gel prepared from polyvinyl alcohol (PVA) and vanadium chlorid. The
characterization of V,0s powder is examined by X-ray diffraction (XRD), scanning electron
microscopy (SEM) and BET (Brunaure-Emmet-Teller) measurements. Further thermal treatment
at 400 - 600°C in 1.5h yields the single phase V,05 with average size < 50 nm. Its specific surface

area is 23.50 m?/g for V,0s.

- MO PAU

V,0;5 1a mot oxit ludng tinh, tinh thé m(u
ving da cam hay la nhitng tinh thé hinh kim
mau nau do, trong luong riéng 3,36 g/cm’® nhiét
d6 néng chay 685°C rit it tan trong nudc; tan
trong axit dac, néng. La tac nhan oxi hoda manh
duoc st dung trong rat nhiéu phan tng oxi hoa,
xuc téc oxi hda trong héa hoc hitu co cho nhiéu
hop chat nhu toluen va cdc dan xuat cua né [1,
2]. V,0s trén mot s6 chat mang duge dung lam
xuc tac xu 1y cdc khi thai doc hai nhu NO,, SO,,
dioxin, furan [3 - 5]. Trong bai bdo nay ching
toi sit dung phuong phap boc chdy gel & nhiét do
thap dé tdng hop oxit V,0s kich thuéc nanomet.

I - THUC NGHIEM

Tron dung dich VCIs v6i PVA theo ti 1¢ mol
tuong ung, hoa tan trong nudc r6i lam bay hoi &
nhiét do thich hop cho dén khi tao gel dong
nhit, mau xanh 14 ma. Say kho gel sau d6 xur ly
nhiét thu duoc bot x6p mau vang da cam.

Gian d6 nhiéu xa Ronghen duoc thuc hién
trén may Siemens D-5000 (CHLB Diic) véi biic
xa CuK,, budc song A = 1,5406 A.
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Anh vi cdu trdc va hinh thdi hoc ctia bot oxit
dugc chup bing kinh hién vi dién tir quét (SEM)
JEOL- 5300 (Nhat Ban).

Dién tich bé mat duoc do bang phuong phap
BET (Brunaure-Emmet-Teller) trén may SA ctla
hing COULTER (My).

111 - KET QUA VA THAO LUAN

1. Lua chon nhiét do nung

Cidc miu duoc diéu ch€ & pH = 4, ty le
V¥*/PVA = 1/3, nhiét do tao gel 80°C trong thoi
gian 4 h, roi duoc say kho va duoc xu 1i nhiét &
cac nhiét do 400°C, 500°C, 550°C, 600°C trong
1,5 h. Gian d6 X — Ray ctia cdc mau dugc chi
ra ¢ hinh 1.

Tir gian d6 X-ray ta thay & 400°C, 500°C tao
pha V,0; ¢6 1an V,0,. O nhiét do 550°C, 600°C
thi thu dugc V,05 don pha. Do vay, ching toi
chon 550°C trong cac nghién citu ti€p theo.

2. Anh huéng cta thoi gian nung

Céc mau duogc diéu ché & pH = 4, ty 1é
V>*/PVA =1/3 nhiét do tao gel 80°C trong thoi
gian 4 h, duoc siy kho sau dé duoc xu 1i nhiét &



550°C, thoi gian nung 30, 60, 90, 120, 150 phit. K&t qua phan tich pha dugc dua ra & hinh 2.
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Hinh 1: Gian d6 X-ray ciia mau nung & céc nhiét do khac nhau
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Hinh 2: Gian d6 X-ray cia mau nung & thdi gian khac nhau

Qua gian do X-ray ta thiy su tao thanh V,05 khong phu thudc vao thoi gian nung. Chiing toi
chon thoi gian nung 1,5 h cho céc nghién ctu ti€p theo (& 1,5 h du thoi gian di dé tao thanh V,05 va
phan hay hét ba cacbon du cia PVA).
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3. Anh huéng ctia nhiét do tao gel
Céac mau dugc diéu ché & pH = 4, ty 1
V¥*/PVA = 1/3, nhiét do tao gel (40, 60, 80,

100°C) trong thoi gian 4 h, 161 sdy kho sau d6
xu 1 nhiét & 550°C trong 1,5 h. Két qua chup X-
ray cta cac mau dugc. dugc chi ra & hinh 3.
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Hinh 3: Gian d6 X-ray ciia mau & cdc nhiét do tao gel khac nhau

Qua gian d6 X-ray ¢ cdc nhiét do tao gel
khdc nhau déu thu dugc V,05 don pha. Ching
toi chon 80°C la nhiét do tao gel cho cic nghién
ctiu tiép theo.

4. Anh huéng cua ty l¢ V¥*/PVA

~Theta - Scale

SIEMENS D588, X-Ray Lab.,

Cic mau duogc diéu ché & pH = 4, ty 1é
VS/PVA = (1/3, 1/2, 1/1, 2/1, 3/1), nhiét do tao
gel 80°C trong thdi gian 4 h, rdi sdy kho, sau dé
xu 1i nhiét & 550°C trong 1,5 h. Gian d6 X-ray
ctia cdc mau dugc chi ra 6 hinh 4.
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Hinh 4: Gian d6 X-ray cua mau 6 céc ty 1é khac nhau
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Gian d6 X-ray cho thay, V,05 don pha dugc
hinh thanh & c4c ty 1¢ V**/PVA. Ty Ié¢ V**/PVA
=1/3 da dugc chon cho cac nghién ctu ti€p theo
(cdc nghién ctu truéc day cho thay & ty 1é
V>*/PVA = 1/3 thuan 1¢i nhat cho qué trinh d6t
chay gel).

Z-Theta - Scale
T

5. Anh huéng cia pH tao gel

Céc miu duoc dieu ché 6pH =1, 2,3, 4,5
ty 16 V*/PVA = 1/3 nhiét do tao gel 80°C trong
thoi gian 4 h, roi sdy kho, sau d6 xu Ii nhiét &
550°C trong 1,5 h. Két qua chup X-ray clia cic
mau duoc chi ra & hinh 5.
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Hinh 5: Gian d6 X-ray cia mau & cac pH khic nhau

Tu hinh 5 ta nhan thdy & vang pH 1 + 5 chi
thu dugc V,05 don pha. Gi4 tri pH = 4 dugc lua
chon cho cédc nghién citu ti€p theo (vi & pH = 4
khong phai diéu chinh pH).

Anh vi cdu tric va hinh thai hoc bing kinh
hién vi dién to quét (SEM) JEOL- 5300 (Nhat

Ban) cua mau diéu ché€ & pH = 4, ti 1& mol
V>*/PVA = 1/3; nhiét do tao gel 80°C, nung &
550°C trong 1,5 h cho thdy hat thu duoc ¢6 kich
thuGc nanomet (< 50 nm) (hinh 6). Béng phuong
phdp BET trén may SA 3100 (My¥), dién tich bé
mat riéng cta V,05 téng hop c6 gid tri 23,50
m’/g.

Hinh 6: Anh vi cu tric va hinh thai hoc clia V,0;

201



IV - KET LUAN

Pa tim duogc cac diéu kién t6i wu dé ché tao

V,05 ¢6 kich thuéc < 50 nm, dién tich bé mat
23,50 m*g: pH = 4, ti 1¢ mol V*/PVA = 1/3,
nhiét do tao gel 80°C, nhiét do nung 550°C trong
1,5h.
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