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TONG HQP OXIT HON HOP V,0,/TiO, ANATASE KICH THUGC
NANOMET BANG PHUONG PHAT BT CHAY GEL

PénToa soan

LUU MINH DAI, PAO NGOC NHIEM, PHAM NGQC CHUC
Vién Khoa hoc Vit li¢u, Vién Khoa hoc va Céng nghé Viét Nam

ABSTRACT

Using Polyvinyl Alcohol (PVA) as polymer basic for the gel combustion method, nanosized of
mixture oxides powder V,04TiO, anatase has been synthesized by the combustion of gel from
PVA and metal nitrate at low temperature (550°C). Mixture oxides powder V,0s/TiO, anatase
characterization was determined by X-ray Diffraction (XRD), Thermogravimetric 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 V,04/TiO, anatase were obtained from thermal treatment at 550°C 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 V,0/TiO; anatase was
43.62 m’/g and average partical size was less than 50 nm.

I- MO DPAU

Ndi bat lén trong tat cic tmg dung da dang
cua TiO, ,V,05 WO, 1a tic nhan oxi hod manh
duge st dung trong rat nhiéu phan tng oxi ho4,
xuc tic oxi hod trong hod hoc hitu co cho nhiéu
hop chat nhu toluen va cdc dan xudt cta né. Cac
nghién citu  gdn  day  cho  thay
V,04/TiO, WO,/TIO, , V,0,-WO,/ TiO, ¢6 kich
thudc nanomet dugc dung dé xi 1y cac khi doc
hai nhu NO,, SO,, dioxin, furan [1 - 5]. Trong
cong trinh nay di dung phuong phap dét chay
gel PVA dé tdng hop 6xit hén hop V,0, /TiO,
anatase kich thudc nanomet & nhiét do thap.

Il - THUC NGHIEM

1. Hoa chat va dung cu

Ti(NOs),, NH,VO,, polyvinyl ancol (PVA),
axit nitric HNO,, hidropeoxit H,0, 30%, NaOH
déu ¢6 d6 sach phan tich.
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C6c chiu nhiét 100 ml, 200 ml, 500 ml, binh
dinh mic 25 ml, 100 ml, 250 ml, 500 ml, 1000
ml, pipet, may khudy tir, con khudy tit, mdy do
hap thu quang, 16 nung, chén nung, ti say.

2. Phuong phap nghién ciru

Cho PVA vao ¢6¢ 100 ml, thém nu6c cat
thich hgp va khudy lién tuc trén mdy khudy tlt
cho dén khi tan hét PVA. Thém moét lugng dung
dich mu6i kim loai V>*, Ti** véi ty 1& mol
(V>*+Ti*)/PVA=1/3 nhiét do tao gel 1a 80°C.
Dung dich dugc khudy cho dén khi gel trong
suot dugc tao thanh . Gel duogc sdy & 120°C. Sau
khi xir 1y nhiét mau dugc dua di phan tich nhiét,
phan tich X-Ray xéac dinh cau tric, kich thudc
hat va hinh théi hoc.

Phan tich nhiét trong luong va phan tich
nhiét vi sai dugc ti€n hanh trén méay Shimadzu
TGA-50H va Shimadzu-50 (Nhat Ban). -

Gian d6 nhiéu xa tia X dugc ghi trén may
Siemens D-5000 (CHLB bitc), bitc xa CuK,,.



Chup 4nh vi c4u triic va hinh thdi hoc bing
kinh hién vi dién tir quét (SEM) JEOL-530
(Nhat Ban).

Dién tich bé mat dugc do bing phuong phap
BET (Bruauer-Emmet-Teller) trén mdy SA-3100
cia hang Coulter (My).

111 - KET QUA VA THAO LUAN

Trong cdc nghién ciu truéc ching toi da
khéo sat mot s§ yéu t6 anh hudng t6i viéc téng
hgp TiO, anatase va V,05 don pha c6 kich thuée
nanomet bang phuong phap dét chay gel PVA.

Piéu kién t6i wvu dé téng hop TiO, anatase
don pha kich thudc nanomet la: pH = 4, ty 1&
mol Ti/PVA = 1/3, nhiét do tao gel 80°C, nhiét
do nung 550°C trong 2 gio. K&t quéa duoc chi ra
O hinh 1 va 2.

X4c dinh cdu trnic, hinh thai bing 4nh SEM
TiO, ¢6 kich thudc khoang 20 nm dién tich bé
mat riéng cia TiO, 1a 50 m%g duoc x4c dinh
bang phuong phép BET.

Diéu kién t6i wu dé téng hgp V,05 don pha c6
kich thudc nanomet 1a pH = 4; ty 1é mol V>*/PVA =
1/3, nhiét do tao gel 80°C, nhiét do nung 550°C
trong/2,£10. Két qua chi ra ¢ hinh 3 va 4.
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Hinh 1: Gian d6 X_ray cia mau nung & diéu kién t6i uu

]
200nm

Hinh 2: Anh chup SEM cia TiO,
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Hinh 3: Gian d6 X-ray ciia mau nung & diéu kién t6i uu

Hinh 4: Anh vi cdu triic va hinh thai hoc clia V,0;

Tir nhimg két qua nghién ciu truée cho thay
& cdc diéu kién khao sat nhu: Nhiét do tao gel,
pH tao gel, ty I¢ kim loai/PV A khong anh hudng
dén viéc téng hop TiO, anatase va V,05 don pha
ma viéc tdng hop TiO, anatase va V,05 don pha
gan nhu chi phu thudc vao nhiét do nung mau.
Trong cong trinh nay, s€ khao sat k§ hon viéc
tong hop V,04/TiO, anatase kich thuéc nanomet
bing phuong phap d6t chdy gel PVA phu thuoc
vao nhiét do nung nhu thé nao.
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1. Lua chon nhiét do nung

Miu duoc lva chon dé téng hop & pH = 4,
nhiét do tao gel 80°C ty lé (Ti"+V>)/PVA = 1/3
r6i dem di phan tich DTA va TGA két qua duoc
dua ra & hinh 5a,b.

Trén hinh 5a cho thay sy giam khéi lugng
cha gel cht yéu xay ra & nhiét do thdp hon
500°C. O ving nhiét do thap hon 400°C xay ra
su mat nudc ket tinh, axit va mot phdn ion trong



gel (38,14% khéi lugng). Trong khoang nhiét do
tor 400 - 500°C sy giam khéi luong (61,71%)
kém theo su toad nhiét manh & 473,68°C trén
gian d6 DTA (hinh 5b) do su phan huy PVA va
c4c ion nitrat ciia miu. O nhiét do 16n hon
500°C khong c6 sy bign déi nao vé khéi luong,
nhu vay c6 thé gan cho su hinh thanh V,04/TiO,
anatase. :

Thermal Analysis Data

Pé lam 16 thém cho viéc tao thanh
V,0,/Ti0O, anatase theo gian d6 phan tich nhiét
cac miu duge tong hop & nhiét do tao gel la
80°C, pH = 4, ty l& (Ti*+V°")/PVA=1/3, nhiét
do nung dugc thay déi 400°C, 500°C, 550°C va
650°C trong thoi gian 2 gi¢. Cdc mau dugc dem
xac dinh cdu tric trén mdy Siemens D5000. Két
qua dugc dua ra & hinh 6.
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Hinh 6: Gian d6 X-ray cia mau nung & nhiét do 400, 500, 550 va 600°C

Theo gian dé hinh 6 ta thdy dé tdng hop

2. Xac dinh vi cdu tric cia mau V,04/TiO,
" V,04/Ti0, anatase mau can duge nung & 550°C

anatase

trong 2 git (di€u nay, phu hop v6i céc nghién
ctru truée day va gian d6 phan tich nhiét & trén).

Mau tdng hop trong céc didu kien 6i wu &
trén dugc dem di xdc dinh kich thu6c hat trén
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mdy JEOL-530 (Nhat Ban). Két qua duogc dua ra

IMS-NKL x100k SE(M)

& hinh 7.

Hinh 7: Anh vi cdu tric va hinh thai hoc cua V,04/TiO, anatase

Theo hinh 6 ta thdy mau V,04/Ti0, anatase
ché€ tao ra c6 kich thudc hat khoang 70 nm véi
dién tich bé mat riéng dugc do trén mdy SA-
3100 12 43,62 m%/g.

IV - KET LUAN

Da tién hanh nghién ctu tdng hop
V,04/Ti0, anatase & nhiét do tao gel 80°C, pH =
4, ty 1& kim loai/PVA = 1/3, nung & 550°C trong
2 gi¢. Mau bot V,04/TiO, anatase thu dugc
déng nhét c6 kich thudc dong nhét (khoang 50
nm), v6i dién tich bé mat rieng 12 43,62 m*/g.
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