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ABSTRACT 

Using Polyvinyl Alcohol (PVA) as polymer basic for the gel combustion method, nanosized of 
mixture oxides powder V20slTi02 anatase has been synthesized by the combustion of gel from 
PVA and metal nitrate at low temperature (550°C). Mixture oxides powder V20;/Ti02 anatase 
characterization was determined by X-ray Diffraction (XRD), Thermo gravimetric 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 
bavailable raw materials and without special equipment. The simple phase of mixture oxides 
powder V20^ITi02 anatase were obtained from thermal treatment at 55CPC for 2 hours. The 
optimum of synthesis method with ratio metallPVA was 1:3 by mol, pH - 4, gel formation 
temperature at 80''C. The specific surface area of mixture oxides powders V20;ITi02 anatase was 
43.62 m^lg and average partical size was less than 50 nm. 

I - MO DAU 

Ndi bat len trong tit cic ling dung da dang 
cua TiOj ,^2^5. WO3 II tac nhan oxi hoi manh 
dugc sit dung trong rit nhiiu phan ling oxi hoi, 
xiic tac oxi hoa trong hoa hgc hiiu co cho nhiiu 
hgp chit nhu toluen va cac din xuit cua nd. CIc 
nghien ciiu gin day cho thiy 
V205/Ti02,W03/ri02, V2O5 -WO3/ TiOj cd kich 
thudc nanomet dugc diing de xit ly cic khi dgc 
hai nhu NO^, SO^, dioxin, furan [1 - 5]. Trong 
cdng trinh nay da dung phuang phap dot chay 
gel PVA di tdng hgp oxit hdn hgp V2O5 /TiOz 
anatase kich thudc nanomet d nhiet do thip. 

II - THUC NGHIEM 

1. Hoa chat va dung cu 

Ti(N03)4, NH4VO3, polyvinyl ancol (PVA), 
axit nitric HNO3, hidrdpeoxit HzO, 30%, NaOH 
diu cd do sach phan tich. 

Cdc chiu nhiet 100 ml, 200 ml, 500 ml, binh 
dinh miic 25 ml, 100 ml, 250 ml, 500 ml, 1000 
ml, pipet, mIy khuiy tit, con khuiy tit, may do 
hip thu quang. Id nung, chen nung, tu say. 

2. Phuong phap nghien cutu 

Cho PVA vao cdc 100 ml, them nude cit 
thich hop va khuiy lien tue tren may khuiy tit 
cho din khi tan hit PVA. Them mdt lugng dung 
dich mudi kim loai V'*, Ti** vdi ty le mol 
(V5+-)-Ti'**)/PVA=l/3 nhiet dd tao gel la"80°C. 
Dung dich dugc khuiy cho din khi gel trong 
sudt dugc tao thanh . Gel dugc say d 120°C. Sau 
khi xii ly nhiet miu dugc dua di phan tich nhiet, 
phan tich X-Ray xic dinh ciu tnic, kfeh thudc 
hat va hinh thii hgc. 

Phan tfch nhiet trgng lugng va phan tich 
nhiet vi sai dugc tien hanh tren may Shimadzu 
TGA-50H va Shimadzu-50 (Nhat Ban). 

Gian dd nhiiu xa tia X dugc ghi tren may 
Siemens D-5000 (CHLB Diic), biic xa CuK„. 
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Chup anh vi ciu tnic va hinh thai hgc bang 
kfnh hien vi dien tit quit (SEM) I E 6 L - 5 3 0 
(Nhat Ban). 

Dien tfch bi mat dugc do bing phuang phap 
BET (Braauer-Emmet-Teller) tren may SA-3100 
cua hang Coulter (My). 

Ill - KET QUA vA THAO LUAN 

Trong cac nghien ciiu trade chiing tdi da 
khao sat mdt sd yiu td anh hudng tdi viec tdng 
hgp Ti02 anatase vl V2O5 don pha cd kfeh thudc 
nanomet bing phuang phap dot chly gel PVA. 

Diiu kien tdi uu de tdng hgp Ti02 anatase 
dan pha kich thudc nanomet II: pH = 4, ty le 
mol Ti/PVA = 1/3, nhiet do tao gel 80°C, nhiet 
do nung 550°C trong 2 gid. Kit qua dugc chi ra 
d hinh 1 va 2. 

Xic dinh ciu true, hinh thai bing anh SEM 
TiOj cd kich thudc khoang 20 nm dien tich bi 
mat rieng cua TiOj la 50 mVg dugc xac dinh 
bing phuong phap BET. 

Diiu kien tdi uu di tdng hgp V2O5 don pha cd 
kfeh thudc nanomet la pH = 4; ty le mol V'*/PVA = 
1/3, nhiet dd tao gel 80°C, nhiet do nung 550°C 
troTigS ĝid. Kit qua chi ra d hinh 3 va 4. 

LJi™X.ai JiL. 

Hinh 1: Gian dd X_ray cua miu nung d diiu kien tdi uu 

1^17.% 

m.i^ 

r^^'%i:'tj 
Hitachi x200k SE(U) 4/25/2007 14:56 

Hinh 2: Anh chup SEM cua Ti02 
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Hinh 3: Gian do X-ray cua mSu nung 6 di6u kien toi ^m 

3 S.OkV xSO.Ok SE(M) 9/20/2007 

:jMfe.Jiii:^ 

Hinh 4: Anh vi ciu tnic va hinh thai hoc cua V,0, 

Tit nhiiag kit qua nghien ciiu trade cho thiy 
d cac dieu kien khao sat nhu: Nhiet do tao gel, 
pH tao gel, ty le kim loai/PVA khdng anh hudng 
din viec tdng hcfp Ti02 anatase va V2O5 don pha 
ma viec tdng hop Ti02 anatase vl V2O5 dan pha 
gin nhu chi phu thudc vao nhiet do nung miu. 
Trong cdng trinh nay, se khao sat ky hon viec 
tdng hgp V205/Ti02 anatase kich thudc nanomet 
bang phuang phap ddt chay gel PVA phu thudc 
vao nhiet dd nung nhu thi nao. 

1. Lua chgn nhiet do nung 

Miu duac lua chon de tdng hgp d pH = 4, 
nhiet do tao gel SOT ty le (Ti '̂̂ +V'b/PVA = 1/3 
rdi dem di phan tich DTA va TGA kit qua dugc 
dua ra d hinh 5a,b. 

Tren hinh 5a cho thiy su giam khd'i lugng 
cua gel chit yiu xay ra d nhiet do thip han 
500°C. d vung nhiet do thip han 400°C xay ra 
su mit nude kit tinh, axit va mdt phin ion trong 
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gel (38,14% khoi lugfng). Trong khoang nhiet do 
tir 400 - 500°C sa giam kh6i luong (61,71%) 
kem theo su toa nhiet manh cr 473,68^C tren 
gian d6 DTA (hinh 5b) do su phan huy PVA va 
cac ion nitrat cua mSu. CJ nhiet do Idfn hofn 
SOÔ 'C khong co su bien ddi nao ve khoi luong, 
nhu vay co the gan cho su hinh thanh V205/fi02 
anatase. 

D^ lam ro them cho viec tao thanh 
V205/Ti02 anatase theo gian do phan tich nhiet 
cac mSu duac tdng hop a nhiet d6 tao gel la 
80°C, pH=:4, ty le (Ti^^+V^-^)/PVA=l/3, nhiet 
do nung duac thay ddi 400^C, 500°C, 550°C va 
eSO'̂ C trong thofi gian 2 giof. Cac mSu duac dem 
xac dinh cau true tren may Siemens D5000. Ket 
qua dugc dua ra 6 hinh 6. 

Thermal Analyala Data 
T h e m i B l A n a l y s i s O a t * 

M: CVaOl 107JM0 
I V P K SfataMdaiTOA-SOH 

VT4 

PUch DYaOl l lZ .020 
•fafafMdm DTA-SO 

on^ii/20 

N U M U - W L 

nrntm MoMTwnp HoM 
[CAnlal fC] fmlti 
10.0 700u0 0.0 

Hinh 5a: Gian dd TGA Hinh 5b: Gian dd DTA 

H « n o i 2 2 - n « r - 2 e i e I t : 3 S 

TB -TS 

Hinh 6: Giln dd X-ray cua mau nung d nhiet dd 400, 500, 550 va 600°C 

Theo gian dd hinh 6 ta thay di tdng hgp 
V205/Ti02 anatase miu cin dugc nung d 550°C 
trong 2 gid (diiu nay, phii hgp vdi cac nghien 
ciiu trade day va gian dd phan tich nhiet d tren). 

2. Xac djnh vi ca'u true cua mau VjOj/TiOj 
anatase 
Miu tdng hgp trong cac diiu kien tdi uu d 

tren dugc dem di xic dinh kfeh thudc hat tren 
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may JEOL-530 (Nhat Ban). Kit qua dugc dua ra d hinh 7. 

IMS-NKLx100kSE(M) 50cinmfcs-NKLx10()kSE(M) 

Hinii 7: Anh vi cau tnic va hinh thai hgc cua V205/Ti02 anatase 

Theo hinh 6 ta thay miu Vi'^sfT^^i anatase 
che tao ra cd kich thudc hat khoang 70 nm vdi 
dien tfch bi mat rieng duoc do tren may SA-
3100 1143,62 m'/g. 

IV - KET LUAN 

Da tiin hanh nghien ciiu tdng hgp 
N.OifTiO, anatase d nhiet do tao gel 80°C, pH = 
4, ty le kim loai/PVA = 1/3, nung d 550°C trong 
2 gid. Miu bdt VjOj/TiOz anatase thu dugc 
ddng nha't cd kich thudc ddng nhit (khoang 50 
nm), vdi dien tfch bi mat rieng la 43,62 mVg. 
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