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1. GIOI THIEU CHUNG

Xeri oxit (CeO,) la vat li¢u cong nghé quan
trong vi chung dugc ing dung rong rai lam ché
tao gém st nhiét do cao, xuc tac, pin nhién
liéu, ciu trac silicon trén chit cach dién, 16p
chan, hodc céc thiét bi tu dién. Gan day CeO,
duoc thir nghiém nhu 1a chat chong gbc tu do
dé bao vé khoi cac ton thuo*ng vé mat hoa hoc,
sinh hoc gy ra boi cac goc tu do [1]. Cac ing
dung nay chu yeu lién quan dén kha ning dy
trir va van chuyén cua oxy trong CeO,. Vit liéu
c4u tric nano mot chiéu cé nhimg wu diém vé
mat dong hoc, hoat tinh df”)ng thoi 1a vat liéu
htra hen trong twrong lai dé ché tao cac thiét bi
nano. Tuy nhién céac hat CeO, phat quang yéu
[2]. O day ching t6i xin gi6i thiéu phuong
phép ché tao day nano CeO, c6 pha tap cic
bon (CeO, — C) nho sir dung glucose lam tién
chét tao ra cac bon. Vat liéu ché tao duoc co
kha ning phat quang manh gip 66,67 lan so
v6i hat CeO, khong pha tap.

2. PHUONG PHAP NGHIEN CUU

Nguyén liéu ché tao gdm mubi xeri nitrat
Ce(NOs);.6H,0, glucose (tién chét cac bon) va
dung dich KHPO,. Pau tién xeri nitrat duoc
hoa tan vao nudc cat va khudy déu trong
khoang 20 phut dé thu dugc dung dich trong
subt. Sau d6 x mmol glucose dugc thém vao
dung dich noi trén va khudy déu dén khi thu
duoc dung dich déng nhit. Trong nghién ctu
nay lugng glucose dugc su dung 1a x = 0,083;
0,139; 0,278; 0,55 ;1,11 va 1,67 mmol. PH cua
dung dich duoc didu chinh dén 1 bang cach
nho tr tir dung dich KHPO,. Sau d6 dung dich
trén dugc d6 vao binh va tién hanh thay nhiét &

200°C trong 12h. Sau khi l4y ra khoi 10 binh
thuy nhiét dugc dé ngudi tw nhién. San phém
thu dugc duoc quay ly tam dé loai bo chét long
va rira bang nudc cat 3 lan dé loai bo céc san
pham phu hitu co. San pham cudi cung dugc
say kho & 150°C trong 12h. Ng0a1 ra v6i mau
¢6 x = 1,11mmol chiing t6i con tién hanh thiy
nhiét & nhiét d6 khac nhau 240°C trong clng
khoang thoi gian la 12h va & cung nhiét do
200°C nhung thay d6i thoi gian 72h. Dic tinh
cua vit liéu CeO, pha tap cacbon dugc phan
tich bang hién vi dién tir quét JSM- -6700F,
Tokyo, Japan, hién vi dién tir truyén qua
(TEM, JEOL, JEM 1010, JEOL Techniques).
Phé nhidu xa tia X dwoc chyp bang may nhidu
xa tia X, Siemens D5000. Phd héng ngoai
(FTIR) ctia mau do bang thiét bi Fourier FTIR
6700 - Thermo Nicolet. Ph6 huynh quang duoc
do bang thiét bi Nano Log Spectrofluorometer,
Horiba, Edison, USA.

3. KET QUA NGHIEN CUU

Hinh 1 13 anh hién vi dién tor quét (SEM)
ctia cac mau CeO, - C. Két qua cho thdy khi
nong d6 glucose nho (0,083 mmol) thi thu
dugc cac hat CeO, dang fluorit khoang. Khi
tang ndng do glucose 1én thi c6 xu hudng bt
dau hinh thanh day (0,139; 0,278; 0,55). Khi
ndng d6 glucose du 16n (1,11 mmol) thi tao ra
day nano CeQO, pha tap céc bon. Nhu vay
glucose dong vai tro giéng nhu chét trc ché sy
hinh thanh hat. Khi Iugng glucose da 16n thi
vat ligu c6 phat trién doc theo mot hudng két
qua la hinh thanh day CeO, — C. Hinh 2 la anh
hién vi dién ttr truyén qua (TEM) ciia mau 1,11
mmol khi sir dung cac dung dich khac nhau dé
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tao pH = 1 va pH =10. Ung v6i pH = 1 thi vat
li€u thu dugc va cac day nano cé dudong kinh
chimg 7,67 — 11,8nm. Nhung khi diéu chinh
pH cua dung dich mudi xeri va glucose 1én 10
thi sau khi thuy nhiét & 200°C va trong cung
khoang thoi gian 12 h vat li€u thu duoc lai 1a
cac hat nano. Két qua nay cho thiy pH cia
dung moéi ciing anh huéng dén viéc hinh thanh
hat hoac day.

Hinh 1. Anh hién vi dién tir quét (SEM)
cua cac mau CeO,—C

cia cdc mau CeO,— C (1,11mmol)
opH=1val0

Hinh 3 1a anh TEM cua mau CeO,-C véi
x = 1,11 mmol khi d& & 240°C, 12h va
200°C trong 72h. Két qua cho thiy & nhiét
d0 cao hoac thoi gian thiy nhiét dai thi cac
day c6 xu hudng két dam.

240°C.12h

Hinh 3. Anh hién vi dién tit truyén qua (TEM)
cua cac mau CeO,— C (1,11mmol) o pH =1
khi thay doi thoi gian hodc nhiét do thuy nhiét

Dé chiig minh vat liéu thu dugc 1a CeO,-
C chung t6i da tién hanh do phd nhidu xa tia
X va ph6 hong ngoai. Hinh 4 1a pho nhidu xa
tia X ciia cac mau. Tat ca cac dinh phé thu
duoc déu 1a cac dinh dic trung cia CeO,
(JCPDS34-0394): dinh nhidu xa 28,55° ung
v6i mat phang (111), 33,12° Gng v6i mat
phing (200), 47,43° Gng voi mat phing
(220), 55,81° ung voi mat phing (311),
59,04° img voi mit phang (222).
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Hinh 4. Phé nhiefu xa tia X cua CeO;
cac mau CeO>-C

Hinh 5 14 anh phong to phd nhiu xa tia X
clia hé CeO,-C (1,11mmol). Két qua cho thay
khi ¢6 cac bon thi dinh nhidu xa bi dich vé
ving c6 goéc nhidu xa nho. Piéu nay duoc
cho 14 do ban kinh ion C* (0,26nm) 16n hon
nhiéu ion O* (0,14nm) nén khi C thay thé
vao vi tri cia O kéo theo su dan mang.
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Hinh 5. Phé nhiéu xa tia X ciia CeO> va
day CeO,— C (1,11mmol)
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Hinh 6 1a pho hdng ngoai ctia day CeO,-C.
So sanh phd hong ngoai cua mau CeO, va
CeO, — C cho thiy khi pha tap cacbon xuat
hién cic dinh ung véi lién két C — O ~1302
em™ va C=0 trong khoang (1780-1826)cm™
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Hinh 6. Phé hong ngoai ciia ddy CeO,-C

Hinh 7 1a phd huynh quang ciia hat CeO,
va CeO,-C khi st dung budc song kich thich
300nm. Day nano CeO, — C phat xa ¢ budc
song 383 nm tuong tng 3,225 eV. Diéu nay
dugce cho la két qua cua sy chuyén tir dai 4f
xuong vung hoa tri cua CeO, vi df rong ving
cam gitra hai dai nay nam trong khoang tir
3,0 dén 3,38 eV [2]. So sanh cuong d6 huynh
quang cia cic mau khi do ¢ cing diéu kién
véi lugng mau s dung tuong dwong cho
thiy dday CeO, pha tap cac bon (x = 1,11)
phat quang manh hon chimng 66,67 1an so voi
hat CeO, va chimg 5 1an so véi hon hgp gom
hat va day nano (x = 0,55).
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Hinh 7. Phé huynh quang ciia diy CeO,-C

4. KET LUAN

Trong bai viét nay chung t61 da dua ra
dugc phuong phap ché tao day nano CeO,
pha tap cac bon. Dé tao ra day thi ndng do
tién chat phaila 1,11mmol glucose, thoi gian
va nhiét d¢ tuong L'mg 12 h, 200°C. Uu diém
ciia didy CeO,-C 1a c6 thé phat quang voi
cuong dd manh gip 66,67 lan so v6i hat
CeO, va gip chimg 5 1an so véi hdn hop hat
va day CeO,-C.

5. TAI LIEU THAM KHAO

1.  K.Eguchi, “Ceramic materials containing
rare earth oxides for solid oxide fuel cell”,
1997, Journal of Alloys and Compounds, 250,
486-491.

2. H.N.Ravishanka, Synthesis and
Characteruzation of CeO, Nanoparticles via
Solution combustion Method for
Photocatalytic and Antibacterial Acticity
Studies 2015, Chemistry Open 4, 146-154.

447



