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Abstract 

Usmg Polyvinyl Alcohol (PVA) as polymer basic for the gel combustion method, nanosized of mixed oxides 
powder VjOs-WOs have been synthesized by the combustion of gel from PVA and metal nitrate at low temperature 
(550°C). Characterization of mixed oxides powder VjOj-WO] was determined by X-ray Diffraction (XRD), 
Thermogravimetnc and Differential Thermal Analysis (TG-DTA), Scanning Electron Microscopy (SEM) and Brunaure 
Emmet Teller (BET), The gel combustion method was a successful method with short time for synthesis, with available 
raw materials and without special equipment. The simple phase of mixed oxides powder V205-WOj were obtained from 
thermal treatment at 550°C for two hour. The optimum condition of synthesis method: Molar ratio metai/PVA = 1:3, pH 
= 4, gel fonnation temperature at SCC. The specific surface area of mixed oxides powder VjOs-WOj was 39.70 m /g 
and average partical size was less than 50 nm. 
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1. MO DAU 

Tinh noi trpi tron^ cac ung dung da dang ciia 
TiOz, V2OS, WO3 la chat oxi hoa manh dupe sir dung 
trong rat nhieu phan ung oxi hoa, xue tac oxi hoa 
trong hoa hoc hiru ca cho nhieu hgp chat nhu toluen 
va cac din xuat ciia no. Cac nghien ciiru gan day cho 
thSy VjOsA^iOj, WOjA'iO;, VjOs-WOj/TiOj co kich 
thuoc nanomet dugc dijng d£ xir ly cac khi dpc h^i 
nhu NO^, S0„ dioxin, furan [1-7]. Trong cong trinh 
nay chiing toi diJng phuong phap dot chay gel PVA 
dS t6ng hgp oxit h6n hgp VjOs-WOs kich thuac 
nanomet cr nhiet do thap. 

2. T H U C N G H I E M 

2.1. Ho^ chAt va dung cii 

NH4VO3, NH4OH, (NH4)6W,20j9.XH20, 
polyvinyl ancol (PVA), axit nitric HNO3, hidropeoxit 
H2O2 30%, NaOH dgu co dp s^ch phan tich. 

Coc chiu nhiet 100 ml, 200 ml, 500 ml, biiih 
djnh mire cac loai, pipet, may khuay tir, con khuSy 
tir, may do hSp thy quang, 16 nung, chen nung, tu 

s. 

say. 

2.2. Phu-ong phap nghiSn ctru 

Cho PVA vao c6c 100 ml, them mpt lugng nuac 

cat thich hgp va khuay lien tuc tren may khuay tu 
cho den khi tan bet PVA. Them mot lugng dung 
dich muoi kim loai V**, W** v6i ty le mol 
(V**+W*')/PVA = 1/3 va tien hanh qua trinh tao gel 
0 80°C cho den khi gel mau xanh trong suot dugc 
tao thanh. Gel dugc sly a 120"C. Sau khi xir 1̂  nhiet 
mau dugc dua di phan tich nhiet, phan tich X-ray 
xac djnh cau true, kich thuac h^t va hinh thai hoc. 

Gian do nhieu xa tia X dugc ghi tren may 
Siemens D-5000 (CHLB Due), buc xa CuK,. 

Chup anh vi cau true va hinh thai hoc bang kinh 
hien vi di?n tu quet (SEM) JEOL-530 (Nhat Ban). 

Di^n tich be mat dugc do bang phuong phap 
BET (Bruauer-Emmet-Teller) tren may SA-3100 
cua hang Coulter (My). 

3. KET QUA VA THAO LUAN 

3.1. Lira chpn ohi^t d$ nung 

Mau dugc dieu che a pH = 4, nhiet dp tsio gel SÔ C, 
ty le ( V ^ % \ 0 P V A = 1/3. MIU dugc nung 6 400, 500, 
550 va 650°C sau do dem phan tich ciu tnjc tren may 
Simens D 5000. Ket qua dugc dira ra a hinh 1. 

KSt qua hinh 1 cho thdy, mau nung a 400°C va 
500''C, pha WO3-V2O5 thu dugc la chii y6u nhung 
con lln pha VO2 (dieu nay phu hop vai cac nghien 
ciru truac day cua chung toi ve sir hinh thanh pha 
V2OS vao nhiet dp nung), khi mau nung cf 550 va 
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650°C deu thu dugc WOj-ViOs duy nhat. Trong cic 
thi nghi?m tiip theo nhi?t dp nung 550°C da dugc 
chon. 

3.2. Anh hiring cua ty 1$ mol VAV/PVA 

Lini Minh D^i va CQng sir 

Kh4o sdt ty 1$ mol {V/W)/PVA trong qu4 trinh 
hinh th4nh pha WOj-ViO,, tien hinh khio s4t ty I? 
mol kim lo?i/PVA thay d6i l̂ n lui?t 14 6/1, 3/1/, 1/1, 
1/3, 1/6, nhi$t do tjio gel 80°C, pH = 4, nhi$t dp 
nung 550°C trong 2 giir. K.k qui chi ra ft hinh 2. 

1 Mfl^f" IS !sa ! 

Hinh I: Gian do X-ray ciia mlu nung crnhiet dp khac nhau 

jbliJijv^MAJllUA,-^^ 

Wnh 2: Gian do X-ray ciia mlu ty 1? V/W khac nhau 

Theo hinh 2, a ty le mol kim logi/PVA la 1/1; 
1/3 thu dugc WO3-V2OS dcm pha, con cac ty 1? khac 
pha thu dugc chii yeu la WO3-V2O5 nhimg con lan 
pha VO2 (khi ty le mol kim loai/PVA = 6/1, 3/1, 
lugng PVA khong du &.k d6t chay gel kim lo^i-PVA 
va oxi hoa VO2 thanh V2O5. Con khi ty 1? 1/6 do 
lugng PVA du thira hidrocacbon trong qua trinh 
chay sinh ra khi CO, khi nay khiir mpt phan nho 
V2O5 vS VO2). Do vay ty 1? 1/3 da dugc lya chpn 
cho cac nghien cuu tiep theo. 

3.3. Anh huvug cua pH tao gel 

Ti^n hanh dieu che mau tuong t\r nhu phan tren 

vai pH thay doi tir 2 den 5. Mlu thu dugc dem xac 
djnh cau true ket qua dugc dua ra a hinh 3. 

TIT gian do hinh 3 cho thay, qua trinh t^o gel 
trong khoing pH khao sat gan nhu khong anh hudng 
d£n sv t?o thanh pha WO3-V2O5. Tuy nhien, d̂  
thu^n Igi cho vi^c tien hanh tong hgp mlu cung nhu 
thu dugc kich thuac nanomet ciia mau gii trj pH = 4 
dugc l\ra chpn d€ ti^n hanh cac thi nghi^m ti£p theo. 

3.4. Anh hudng ciia nhi^t d$ tao gel 

Tien hanh dieu ch^ mlu tugng tv nhu phin tr€n 
vai nhift dO t^o gel thay doi til 60 den lOO^C. K t̂ 
qua phSn tich X-ray dugc dua ra cr hinh 4. 

400 
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Hinli 3. Gian do X-ray cua mau a cac pi I khac nhan 

Hinh 4: Gian do X-ray cua mau a nhiet dp tao gel khac nhau 

Tu ket qua thu dugc tren hinh 4 cho thay, deu 
thu dugc W03-V205 dan pha, turc la nhiet dp tao gel 
gan nhu khong anh huang den qua trinh hinh thanh 
pha. De thuan Igi cho qua trinh nghien ciru tiep theo 
nhi?t dp tao gel can dugc tien hanh 6 80''C. 

Mau dugc tong hgp trong cac dieu kien toi uu 
neu tren dugc dem chup anh SEM tren may JEOL-
5300 (Nhat Ban). KSt qua chi ra a hinh 5. 

Hinh 5: Anh vi cau triic va hinh thai hgc cua 
V2OS-WO3 

Theo hinh 5 cho thay mau, V2O5-WO3 c6 kich 
thuac hat dong nhat < 50 nm vai dien tich be mat 
rieng dupe do tren may SA-3100 la 39,70 m /̂g. 

4. KET L U A N 

Da nghien cuu tong hgp vat lieu oxit hon hop he 
V2O5-WO3 a nhiet dp tao gel 80°C, pH = 4, ty le kim 
loai/PVA = 1/3, nhiet dp nung 500°C trong 2 gicr. 
Mau bpt V20;-W03 thu dugc dong nhat co kich 
thu6c < 50 nm, vai dien tich be mat rieng 39,70 
m'/g. 
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