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TONG HQP OXIT HON HOP V,05-WO, KiCH THU’O’C NANOMET
BANG PHU'ONG PHAP BOT CHAY GEL
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Dén Toa soan 10-9-2010

Abstract

Using Polyvinyl Alcohol (PVA) as polymer basic for the gel combustion method, nanosized of mixed oxides
powder V;04;-WO; have been synthesized by the combustion of gel from PVA and melal nitrate at low lemperature
(550°C). Characterization of mixed oxides powder V,04-WO; was determined by X-ray Diffraction (XRD),
Thermogravimetnic and Differential Thermal Analysis (TG-DTA), Scanning Electron Microscopy (SEM) and Brunaure
Emmet Teller (BET). The gel bustion method was a 1 method with short time for synthesis, with available
raw materials and without special equpment. The simple phase of mixed oxides powder V,0,-WO, were obtained from

thermal treatment at S50°C for two hour. The optimum condition of synthesis method: Molar ratio metal/PVA = 1:3, g
=4, gel formation temperature at 80°C. The specific surface area of mixed oxides powder V,05-WOy was 39.70 m

and average partical size was less than 50 nm.
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1. MO PAU

Tinh ndi wdi trong cic tmg dung da dang cia
TiO,, VZOS, WO; la chat oxi hoa manh dugc sir dung
trong rat nhiéu phan img oxl hoa, xuc tic oxi hod
trong hoi hoc hiru co cho nhiéu hop chét nhu toluen
va cac din xuét cia né. Cac nghién ciru gén diy cho
thiy V,05/TiO;, WOYTiO,, V,05-WOYTiO, cb kich
thudc nanomet dugc dung aé xir ly céc khi ddc hai
nhu NO,, SO,, dioxin, furan [1-7]. Trong cong trinh
nay chiing t6i dung phurong phip dét chay gel PVA
dé téng hqp oxit hén hep V,0,-WO; kich thuéc
nanomet & nhiét 49 thap.

2. THYC NGHIEM
2.1. Ho# chét va dyng cy

NH,VO,, NH.OH, (NH,)sW,;055.xH,0,
polyviny! ancol (PVA), axit nitric HNO;, hidropeoxit
H,0, 30%, NaOH déu cé d¢ sach phin tich.

Céc chiu nhigt 100 ml, 200 ml, 500 ml, binh
dinh mirc céc loai, pipet, mady khudy tir, con khuay
ug may do hép thy quang, 16 nung, chén nung, ti
say.

2.2. Phuong phap nghién ciru

Cho PVA vio cbc 100 ml, thém mdt lugng nuac

cét thich hop va khuay lién tyc trén may k.huay tir
cho dén khi tan hét PVA. Thém mét luong dung
dich mudi kim loai V', W* v&i ty 1é mol
(V¥ +W® )/PVA = 1/3 va tién hanh qu4 trinh tao gel
& 80°C cho dén khi gel mau xanh trong suét duge
ta0 thanh. Gel duge s§y & 120°C. Sau khi xir Iy nhiét
mau duge dua di phan tich nhiét, phan tich X-ray
xéc dinh cdu tric, kich thudc hat va hinh théi hec.

Gian dé nhiéu xa tia X dugc ghi trén may
Siemens D-5000 (CHLB Duc), bire xa CuKg.

Chup anh vi cau tric va hinh thai hoc béng kinh
hién vi dién tir quet (SEM) JEOL~530 (Nhat Ban).

Dién tich b& mit dugc do bing phl.rcmg phap
BET (Bruauer-Emmet-Teller) trén may SA-3100
cua hang Coulter (My).

3.KET QUA VA THAO LUAN
3.1. Lya chon nhi¢t d§ oung

Mau duge diéu ché & pH = 4, nhiét do tao gel 80°C,
ty 16 (VS +WVYPVA = 1/3. Miu dugc nung & 400, 500,
550 va 650°C sau d6 dem phén tich chu tric rén may
Simens D 5000. Két qua duge dua ra&hinh [,

Két qua hinh 1 cho v.héy, mau nung & 400 C va
500°C, pha WO,-V,0; thu dugc la chu yéu nhung
con 1an pha VO, (didu nay phu hop véi cdc nghién
ciru truée day cua ching t6i vé sy hinh thanh pha
V,0s vio nhiét 49 nung), khi miu nung & 550 va
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650°C déu thu dugc WO,-V,05 duy nhat. Trong chc

thi nghi¢m (iép theo nhi¢t 9 nung 550°C da dugc
chon.

3.2. Anh huémg ciia ty 1§ mol V/W/PVA

Lieu Minh Dai va cong su

Khdo sét ty 1& mol (V/W)/PVA trong qud trinh
hinh thanh pha WO,-V,0y, tién hinh khdo sat ty 1&
mol kim logi/PVA thay dbi tan luot 1& 6/1, 3/1/, 1/1,
1/3, 1/6, nhiét dd tao gel 80°C, pH = 4, nhiét 4
nung 550°C trong 2 gitr. Két qué chira & hinh 2.
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Hinh 1: Gian db X-ray cua mau nung & nhiét d§ khac nhau
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Hinh 2: Gian db X-ray cia méau ty 1¢ V/W khac nhau

Theo hinh 2, & ty 1& mol kim logi/PVA la i/1;
1/3 thu dugc WO,-V,05 don pha, cdn cac ty I§ khac
pha thu duoc chd yéu 12 WO,-V,04 nhung cdn 1an
pha VO, (khi ty 1§ mol kim loai/PVA = 6/1, 3/1,
lugng PVA khdng dii dé dét chay gel kim loai-PVA
va oxi h6a VO, thanh V,;0s. Con khi ty 1§ 1/6 do
lugng PVA du thira hidrocacbon trong qua trinh
chdy sinh ra khi CO, khi ndy khir mjt phan nho
V,05 vé VO,). Do viy ty Ié 1/3 dd dugc lya chon
cho cac nghién ciru tiép theo.

3.3. Anh hudng ciia pH tao gel

Tién hanh diéu ché miu tuong ty nhu phin trén

véi pH thay di tir 2 dén 5. Mau thu dugc dem xic
dinh céu tric két qua dugc dua ra & hinh 3.

Tir gidn d& hinh 3 cho thiy, qua trinh tao gel
trong khodng pH khio sat gan nhu khéng énh huon
dén sy tao thanh pha WO;-V,0s. Tuy nhién, de
thuan lgi cho viéc tién hanh tong ho'p mau ciing nhw
thu dugc kich thudc nanomet ciia mau gié trj pH = 4
duoc lyra chon dé tién hanh cac thi nghiém tiép theo.

3.4. Anh huéng ciia nhi¢t a3 tao gel
Tién hanh didu ché mAu twong ty nhu phin nen

Vv&i nhiét d§ tao gel thay d3i tir 60 dén 100°C. Két
qua phan tich X-ray dugc dua ra ¢ hinh 4.
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Hinh 4: Gian db X- -ray clia méu & nhu;t d6 tao gel khac nhau

Tir két qua thu duge trén hinh 4 cho théy, déu
Ihu duge WO;-V,04 don pha, tirc 13 nhiét d6 tao gel
gén nhur khdng anh hudng dén qua trinh hinh thanh
pha. Dé thufin Igi cho qué trinh nghién ciru tiép theo
nhiét 4 tao gel cin duge tién hanh & 80°C.

M&u duge tdng hop tong céc diu kién tdi wu
néu trén dugc dem chup anh SEM trén may JEOL~
5300 (Nhat Ban). Két qué chi ra & hinh 5.

Hinh 5: Anh vi cdu triic va hinh théi hoc cuia
V;05-WO;
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Theo hinh 5 cho thiy miu, V,0+~WO; ¢6 kich
thude hat ddng nhit < 50 nm véi dign tich bé mat
riéng duge do trén may SA-3100 1a 39,70 m%/g.

4. KET LUAN

D nghién ciru tdng hop vt ligu oxit hdn hap hé
V,05-WO; & nhiét dé tao gel 80°C, pH =4, ty 1¢ kim
loai/PVA = 1/3, nhiét dé nung 500°C trong 2 gid.
Miu bdt V,05-WO; thu duge dong nhét cé kich
thu'dc < 50 nm, voi dién tich bé mat riéng 39,70
m/g.
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