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Abstract 

The nanosized Ce02-Ti02-Si02 mixed oxide powder has been synthesized by the gel combustion method using 
polyvinyl alcohol (PVA) as polymer basic and mixture of cerium (IV) nitrate, titanium (Hi) chloride and silane. Effects 
of preparative parameters on the phase formation of Ce02-Ti02-Si02 such as Ce-Ti-Si molar ratio, calcination 
temperature have been investigated and discussed. The results showed that, for the optimized procedure with pH = 1, 
temperature of gel formation of 80 °C, molar ratio of metal over polyvinyl alcohol of 1/3, molar ratio of Ce-Ti-Si of 
1-1-8. The Ce02-Ti02-Si02 mixed oxides were obtained with the averge grain size of nanopowders up to 97 nm after 
calcined at 850 "C for 2 hours. 
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I. MO DAU 

Hi?n nay, s\t pha hong tang ozon bao phii quanh 
trai dit lam tang buc x? UV va tac bai ngay cang 
tang doi vai loai nguoi. Vi vay, viec bao v? khoi buc 
x? UV dugc s\r quan tam ciia cac nha khoa hpc trong 
nhiSu ITnh virc khac nhau. Trong thoi gian gan day 
viil lî u nano co chua CeOj d^ hip thu tia UV la mpt 
trong nhirng doi tuong nghien ciiu kha soi noi ciia 
cac nha khoa hgc [1-3]. Theo cac ket qua cong bo ve 
vi?c su dyng kk hgp oxit Ce02 va oxit Ti02 khong 
nhung chi tao ra vat li?u hap thy hoan toan tia UV 
ma voi s\r co m|it ciia oxit Ce02 con lam giam thieu 
kha nang quang oxi boa ciia Ti02 d6i voi cac mang 
nh\ra polyme [1-3]. 

Khi nghien ciru ve oxit hon hgp he Ce-Ti kich 
thuoc nanomet [4-9] thiy ring ty I? mol ya nhiet dg 
nung Ik hai yeu to anh hucmg lcrn tcri ciu triic pha 
tinh the va tinh chat ciia vat lieu. 

Do v4y, trong bai bao nay chiing toi se t|p trung 
nghien cim anh huong ciia nhi?t dg nung va ty 1? 
mol Ce/Ti/Si tai s\r hinh thanh pha tinh the cua 
Ce02-TiO2-SiO2 dugc tong hgp bing phucmg phap 
dot chdy gel PVA nhim djnh hucmg irng dyng v Î 
ii?u niy dl hip thy tia UV trong tucmg lai. 

2. THU'C NGHIEM 

2.1.Hoa chat va dung cu 

Cac hoa chat dau vao dugc sir dyng la dung djch 
TiClj (dung dich TiCh de thao tac hem TiCU trong 
qua trinh thi nghiem. Hon nua, vi^c tong hgp cac v^t 
lieu chira titan di tir TiClj van chua dugc nghien ciru 
a Vt?t Nam), Ce(N03)j. PVA, silan, NH.,01!, dung 
dich HCl, NaOH deu c6 dg sach phan tich. 

C6c chiu nhi^t loai 50 ml, 100 ml, binh dinh 
muc 100 ml, 500 ml, 1000 ml, pipcl, may khuay lir, 
tu say, 16 nung, 

2.2. Tong hop vat lieu 

Cho PVA vao coc 100 ml, them nuoc cat thich 
hgp va khuiy lien tuc tren may khuay tir a 80 "C 
cho d^n khi tan h^t PVA Them mgt lugng dung 
dich CcCNOj)̂ ; TiCh va silan (ty I? mol cua (Ce-Ti-
Si)/PVA ta 1/3, ty 1? thanh phan mol CeOj-TiO.-
SiO: khac nhau, pH tao gel la I). Dung djch dugc 
khuiy cho den kin he gel dong nhat dugc ipo thanli 
tai nhi^t dg 80 "C trong 4 gio. Gel dugc say a 120 "C 
trong 8 gio. Miu sau khi xir iy nhi^l o cac nhivt dg 
khac nhau dugc phan tich thanh phan, cau Iriic pha 
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tren may Siemens D 5000, hinh thai hgc ciia mSu 
dugc thyc hi?n tren kinh hi8n vi dien tii quet (SEM) 
S-JED-4800 va phan b6 kich thiroc hat trung blnh 
tren may Zetasizer 90. 

2.3. Phuong pbap nghien cihi 

Cac gian do nhieu xa Ronghen duoc ghi tren 
may Siemens D 5000 (CHLB Due), buc xa CuK^. 

Gian do phan tich nhiet vi sai TGA-DSC dugc 
ghi tren may Labsys Evo-Setararm (Phap) toe do gia 
nhiet 1 O^C/phut trong moi truong khong khf. 

Hinh thai hgc ciia mau dugc thirc hien tren kinh 
hien vi dien tir quet (SEM) S-JED-4800 (Nhat Ban). 

Gian do phan bo ki'ch thirdc hat trung binh dugc 
do tren may Zetasizer 90 (Nhat Ban). 

3. KET QUA VA THAO LUAN 

3.1. Anh huong ciia ty le mol Ce-Ti-Si den sir 
hinh thanh pha CeOi-TiOi-SiOi 

Theo cac ket qua nghien cihi [2, 5] thay rang anh 
huong ciia ty le mol Ce-Ti-Si den su hinh thanh pha 
Ce02-Ti02-Si02 la rat Ion. Do vay trong phan nay 
chiing toi tien hanh tong hgp mau voi cac ty le thanh 
phan mol CeOi-TiOi-SiO: thay ddi theo thir ty lan 
lugt tuong irng la 2,5%-2,5%-95%; 5%-5%-90%; 
7,5%-7,5%-85% va 10%-10%-80% (theo mol); nhiet 
dg tao gel la 80 "C; tao gel opH = 1; nung o nhiet dg 
550 °C trong 2 gia. Cac mau dugc dem phan tich 
nhieu xa tia X ket qua thu dugc dua ra a hinh 1. 

Ddo Nggc Nhiem vd cdng s^ 

Si02. Khi thanh phan CeOz-TiOj-SiO; tang tiJr 5%-
5%-90% dSn I0%-I0%-80% dSu thu dugfc pha ket 
tinb dac trung cua Ce02 nhung van chua xuat bifn 
pha kh tinh cua SiOi va Ti02. 

3.2. Anb buong cua nhiet £9 nung den su- hinh 
thanh pha CeOi-TiOz-SiOi 

Di6u kien chl tao miu nhu phan tren voi ty I? 
thanh phin mol Ce-Ti-Si la 10%-10%-80%. Miu gel 
dugc dem phan tich nhiet tren may Labsys Evo-
Setararm (Phap) toe do gia nhiet 10 °C/phut trong 
moi truong khong khi. Kit qua phan tich dugc bilu 
dien a hinh 2. 

Hmh 2: Gian do phan tich nhi?t vi sai TGA-
DSC cua miu gel Ce-Ti-Si-PVA 

* pha Clia CeO] 

Hinh 1: Gian do nhieu xa tia X ciia mau co ty le mol 
Ce-Ti-Si khac nhau: (a) 2,5%-2,5%-95%;" 
(b) 5%-5%-90%; (c) 7,5%-7,5%-85% va 

(d)10%-10%-80% 

Tren gian do nhieu xa tia X ta nhan thay mau co 
thanh phan Ce02-Ti02-Si02 la 2,5%-2,5%-95% 
dugc riung a 500 "C trong 2 gia vin chua xuit hi^n 
pha kit tinh tinh thl dge trung cua Ce02,Ti02 va 

Tren gian do phan tich nhiet tren duong TGA 
hinh 2 cho thay nhiet do < 200 °C co su giam khli 
lupng 5,24 % tucmg ung voi sy tbu nhi?t manh 6 
86,73 °C tren duang DSC. Su mit khdi a nhi?t dp 
< 200 °C la qua trinh mat nuoc ty do va nuoc ket 
tinh trong mau gel. Trong khoang nhiet dg ti> 200 "C 
den 600 °C co sy giam khdi lugng 4,07 % tuong irng 
vcri pic toa nhiet ylu tren duang DSC, su giam khoi 
nay co the gan cho sy dot chay phan hiiy goc nitrat, 
goc clorat, goc hidro cacbon trong mau gel PVA va 
dong thai xay ra sy chuyin pha TiOj vo dinh hinh 
thanh pha kit tinh tinh thl Ti02. So vdi trucmg hpp 
tdng hpp Ce02, TiOi bing phuang phap dot chay gel 
[10, 11]. Sy hinh thanh pha cua trong hon hgp oxit 
nay xay ra 6 nhipt dg cao hon ( ~ 200 °C). Khi nhi?t 
dp > 600 °C tren duong TGA gin nhu khdng thay c6 
sy giam khoi lupng co the gan cho sy t^o thanh pha 
oxit hon hgp cua Ce02-Ti02-Si02 da dupc hinh 
thanh. Con a 781,37-0 tren duong DSC CO I pic thu 
nhift manh co the day la qua trinh chuyin pha Si02 
vo dinh hinh thanh pha tinh thl kit tinh SiO;. 
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De lam ro anh huang cua nhi?t dg nung din sy 
hinh thanh pha tinh thl cua oxit hdn hgp 
CeOi-TiOi -SiOi. Dya vao ket qua phan tich nhi^t vi 
sai 6 phan tren Iam co sd de nung mau gel a 550 "C, 
650''C, 750 "C va 850 "C trong 2 gid. Cac miu sau 
nung dupc dem phan tfch thanh phin pba tren may 
Siemens D 5000. Kit qua phan tich thanh phin pha 
dupcghi l̂ i dhinb3. 

Nghien ciiu dnh huung cua nhiet dg nung.... 

trung binh la 97 nm (hinh 5). Trong do sy phan bo 
kich thudc hat trung binh tap trung thanh hai vung: 
vung 1 CO kich thudc 104,3 nm chilm 93,7 % va 
vimg 2 CO kich thudc 21,43 nm chiem 6,3 %. Sy 
khac biet kich thudc hat nano ciia hdn hgp oxit 
Ce02-Ti02-Si02 phan tich tren 2 may S-JED-4800 
va Zetasizer d tren dugc giai thich la do cac hat nano 
cLia hon hpp oxit de kit dam vdi nhau. 

JUk-*jJ^'^^--.~^\.^^^^^^ 

'pha cua Ce02; 0 pha cua TiO^; * pha cua SiO} 

Hinh 3: Gian do nhieu y^ tia X ciia mau co ty Ip mol 
Ce-Ti-Si la 10%-10%-80% nung d nhi?t dp khac 

nhau: (a) 550°C; (b) 650-0; (c) 750-C va (d) 850-0 

Tir ket qua phan tich nhieu xa tia X hinh 3 nhan 
thay, mlu nung d nhiet dg 550 "0 pha d d^ng vo 
djnh hinh mgt phin nhd pha ket tinh ciia pha Oe02. 
Khi mau nung d nhipt dp 650 °C va 750 "0 xuat hi?n 
hai pha ket tinh tinh the dac trung ciia Ce02 va Ti02. 
Khi nung d nhipt dp 850 "C thu dupc pha CeOj, 
Ti02 d^ng anatat va pha SiOi d^ng cristobalit dieu 
niiy hoan toan phii hpp vdi ket qua phan tich nhi?t d 
tren vk tuang ty nhu kit qua nghien cuu [4]. 

Do vay, dl thu dugc oxit hon hpp Ce02-Ti02-
Si02 can nung mau d 850 -0 trong 2 gid. 

Mau dupc tong hgp d dilu ki?n: ty Ip mol cua 
(Ce-Ti-Si)/PVA la 1/3, ty 1? thanh phin mol CeO;-
Ti02-Si02 la I0%-I0-/o-80%, pH tao gel la I, nhi?t 
dp gel 80 °C, nung mlu d nhipt dg 850 °C trong 2 
gid dupc dem xac binh thai hpc tren may S-JED-
4800 va xac djnh phan bo kich thudc hat trung binh 
tren may Zetasizer. Kit qua phan tich dupc ghi l̂ i d 
hinh 4 v^ 5. 

Qua hinh 4 nh^n thiy, mau dugc tdng hpp bing 
phuong phuang phap dot chay gel PVA vdi pH t^o 
gel li I, nhi?t dp t^o gei 80 °C, ty I? mol kim 
lo?i/PVA \k 1/3, ty I? mol Ce02-Ti02-Si02 la I0%-
IO%-80% nung d 850 °C trong 2 gid cd kich thudc 
h t̂ dong nhat < 50 nm (SEM) va cd kich thudc h t̂ 

Hmh 4: Anh SEM ciia mau cd t>' Ip mol 
Ce-Ti-Si la I0%-10%-80% nungdnhi?t dp 

850 -0 trong 2 gid 

SK(rra) 
Hinh 5: Gian dd phan bo kich thudc h^t trung 

binh ciia mau co ty Ip mol Ce-Ti-Si la 
10%-I0%-80 % nung d nhipt dg 850 "C 

trong 2 gid 

4, KET LUAN 

Da nghien ciiu anh hudng ciia nhipt dg nung, ty 
Ip mol Ce02-Ti02-Si02 den sy hinh thanh pha ciia 
oxit hdn hgp Ce02-Ti02-Si02 dugc long hpp bing 
phuong phuang phap ddt chay gel PVA. 

Oxit hdn hpp CeOi-Ti02-Si02 dugc tong hgp 
bing phuong phap ddt cha> gel PVA d dicu kipn 
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pH tao gel la 1, nhiet dp tao gei 80 T , ty le mol kim 
loai/PVA la 1/3, ty le mol Ce-Ti-Si = 1-1-8, nung d 
850 °C trong 2 gid co kfch thudc hat ddng nhat < 50 
nm (SEM) va kfch thudc hat trung binh la 97 nm. 

Loi cam on: Cdng trinh ndy ndm trong khudn kho 

cua di tdi Khoa hgc vd Cdng nghe cdp Bg Gido due 

vd Ddo tgo ndm 2014-1015. ma so B2014-04-J2. 

Cdc tdc gid xin trdn trong cdm cm Bg Gido due vd 

Ddo tgo dd ldi trg kinh phi cho nghien cdu ndy. 
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