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Abstract 

YVO.,:Eu'' and YV04:Er^' nanophosphors were prepared via combustion synthesis using urea as fuel and metal 
nitrates as precursor Characterization of prepared materials was investigated by thermogravimetrie and differential 
thermal analysis, infrared spectra, X-ray diffraction, scanning electron microscopy and photolumineseent spectra. The 
photoluminescent spectra of YV04:Eu'' are described by the well-known 'DO-VJ transition (J = 1, 2, 3, 4) of Eû * ions 
with the strongest emission in the red region for J = 2. YV04:Er''* shows green emission coresponding to the Hun -
'*I,5/2 and ''Sii/2 1̂:5/2 transitions of Er^' ion. The effects of synthesis conditions on structure and optical properties have 
been investigated. 

I .GI61 THIEU tia catot, den huynh quang... [10 13]. Vat lieu nano 
YV04:Eu^'^ cd the phdt sdng rat mgnh tai viing do 

Nghien ciru tdng hgp, cdc thudc tinh quang hgc (619 nm) khi kich thich bdng dnh sdng tOr ngogi [1, 5, 
cung nhu kha ndng ung dyng cua vat lieu phdt quang 8, 14]. Vi vgy, vdt lieu nano YV04:Eu^* dugc coi Id 
cd cdu true nano chira cdc ion ddt hiem ludn thu hut rat cd trien vgng trong cdc irng dung y sinh, hay 
su quan tdm ciia cdc nhd khoa hgc trong vd ngodi ddnh ddu bdo mat [8, 14, 15]. Nhieu phdng thi 
nude [1 5]. Gdn ddy, hudng nghien ciru khoa hgc nghiem da di sau vdo nghien cuu vdt lieu 
vd cong nghe xir li be mat cdc vat lieu nano phdt YV04:RE^'^ (RE^* = Eu^^, Er , Sm^*, Dy^' ...) co 
trien rat manh me [6 9]. Trong dd, phuong phdp kich thudc nanomet [15, 16]. Chdng hgn, Hou [15] 
ddnh ddu huynh quang sinh hgc sir dyng cdc chdm dd tdng hgp dugc cdc hgt nano YV04:RE^'^ va 
lugng tir bdn ddn CdS, CdSe, bj hgn che do tinh khd Y(Po,8Vo,2)04:RE^* phdt xg cdc mau khdc nhau khi 
than thien vdi con ngudi vd mdi trudng [7, 9]. Ddnh thay ddi ion kich hogt vd nong dg ion kich hogt. Khi 
ddu huynh quang (HQ) cua cdc hgt nano phdt quang Er'*̂  dugc pha tgp trong YVO4, vdt lieu phdt xg mdu 
pha tap cdc nguyen td dat hiem cd thuan lgi do xanh dudi kich thich tu ngogi (280 nm), vd ddc biet 
chung cd phd HQ hgp vd dn djnh, djch chuyen stoke Id cho phdt xg chuyen ddi ngugc v l vimg xanh khi 
Idn vd thdi gian sdng phdt quang dai nhdm ngdn dugc kich thich d vimg hdng ngogi (980 nm) [16, 
ngira dugc hdu het HQ tu phdt cua cdc mdu sinh hgc, 17]. 
ban nii-a loai vat lieu ndy Igi thdn thien vdi con ngudi Tdng hgp va nghien cuu tinh chdt cua vdt lieu 
vd mdi trudng [7,8]. Trong phuang phdp ddnh dau nano YV04:RE^'^ la mgt vdn d l rat hap ddn vl khoa 
truyin thong, dnh sdng kich thich d viing tir ngogi hgc vd thgc tiln. Theo Buissette [18], viec tdng hgp 
gdy nen phdt xg d viing khd kiln. Mat khdc, nlu cd dugc vgt ligu YV04:RE^'^ cd chdt lugng tot Id mgt 
thi tong hgp vdt lieu phdt quang chuyin ddi ngugc vdn d l khd khdn. Tuy nhien, cho din nay dd co 
(kich thich d viing hong ngogi cho phdt xg d vimg nhilu phuomg phdp hda hgc dugc dp dung dk ting 
khd kiln) cd higu suat cao, cd kich thudc du nhd thi hgp thanh cdng logi vat lieu nay nhu phuong phdp 
cd thi dugc su dyng nhu nhirng chat danh dau HQ thiiy nhiet [1, 5, 17], sol-gel [11, 15, 16], phun nung 
mdi cho cac phdn tir sinh hgc nhdm trdnh dugc [12], dong kit tua [18], tdng hgp trong dung moi 
nhirng bdt Igi do HQ tu phat cua cdc phdn tir sinh polyol [19]... Khatkar va cgng su [20, 21] da tong 
hgc hay su phd buy cdc phdn tir sinh hgc khi kich hgp YV04:Eu^^ vd YV04:Dy°^ bdng phuong phdp 
thich bdng dnh sdng tu ngogi [9]. phdn irng nd, vdi cdc tac nhdn ban dau la urea vd cac 

YVO4 la mdt trong cdc mgng chu thich hgp d l muoi nitrat kim logi, tuy nhien, sdn pham nhgn dugc 
pha tgp cdc ion ddt hilm. Tir lau, vat lieu YV04:Eu^* d kich cd micromet. 
dugc sir dyng Id chat phdt quang mdu dd trong dng Phuang phap phdn ung nd la mgt phuong phap 
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khd higu qud dk tong hgp vat lieu nano. Day la 
phuang phdp che tgo vdi nhirng thilt bj don gidn, phii 
hgp vdi dieu kign trong nude, ma vdn cd thi tgo dugc 
vdt lieu cd chat lugng. Hon nira, vigc tong hgp cd gid 
thdnh thap vd cd thi thgc hign d quy md ldn [22]. Co 
sd cua phuong phdp phdn iimg nd Id nhd phdn iirng oxi 
boa khir giira tdc nhan oxi hda, thudng Id nhdm 
-NO3 chua trong muoi nitrat cua kim logi, vdi cdc tdc 
nhdn khir Id nhien ligu hiru co chira nhdm amino 
(-NH2). Cdc tien chat dugc sir dyng Id cdc muoi nitrat 
cua kim logi cd trong thdnh phdn cua vgt ligu; cdc tdc 
nhdn khir thudng diing Id urea, glyxin, 
cacbohydrazit.... Nhdm amin cd hai chirc ndng chinh 
Id tgo phiirc vdi cation kim logi, do dd ldm tdng khd 
ndng hod trdn ddng nhat cdc ion kim logi, vd cung 
cdp nhien lieu cho phdn irng nd [10, 22]. VI vgy, 
phuang phdp phdn irng nd da dugc dp dyng dk tong 
hgp mgt sd logi vgt ligu nIn khdc nhau nhu Y2O3 [2, 
23], YSZ (Zr02 dugc dn djnh bdi Y2O3) [24], Ti02 
[25], SrAl204 [26], LaP04 [27]... 

Ke thira ket qud tong hgp vdt ligu nano Y203:Eu^̂  
[23], bdo cdo ndy tap trung vdo tdng hgp vdt ligu nano 
YV04:Eu^^ vd YV04:Er^* bdng phuang phdp phdn 
irng nd nhdm djnh sir dyng trong ddnh dau bdo mat. 
Day Id Idn ddu tien chiing tdi dp dyng phuomg phdp 
phdn iirng nd trong viec tdng hgp vdt lieu YV04:RE^^ 
Do vgy, de nghien ciru dieu kign cdng nghe tdng hgp 
vdt lieu chiing toi tien hdnh tren ddi tugng dom gidn 
ban Id YV04:Eu^^ Trong bdo cdo ndy, nhiem vy 
trudc tien dugc ddt ra Id tdng hgp vd nghien ciiru tinh 
chat ciia vdt lieu nano YV04:Eu^^, budc tiep theo Id 
dp dyng nhirng dieu kien cdng nghe tim dugc de 
tdng hgp cdc vdt lieu nano YV04:Er^^ 

2. THUC NGHIEM 

Cdc dung djch Y(N03)3, Eu(N03)3 dugc ldy theo 
nong do pha tap cua Eu^* Id 5 % moi vd dugc cd can 
tren hep ndng cd dieu chinh nhiet do, qud trinh cd 
can dugc lap lgi 3 ldn de logi het axit du. Sau dd, 5 
ml nude cdt dugc them vdo de nhdn dugc dung djch 
hdn hgp Y(N03)3 vd Eu(N03)3. Urea tilp tyc dugc 
hoa tan vdo dung djch. NH4VO3 dugc hod tan bdng 
10 ml nude. VI NH4VO3 khd tan nen ta giir qud trinh 
tan d 70°C. Hai dung djch ndy tir tir dugc trgn ldn 
vdo nhau, roi dugc cd cgn den khi dugc chdt rdn mdu 
vdng nhgt. Mdu tiln chat dugc nung d 500°C trong 1 
gid (toe do ndng nhigt Id 10 °C/phiit), sau dd dugc 
nghien bdng cdi ma nao trong vdng 5 phiit. Mdu dugc 
cho vdo Id nung d nhiet do 500, 550, 600, 700, 750 
vd 800°C trong 1 gid. Mdu nung d 600°C dugc khdo 
sdt vdi cdc thdi gian nung khdc nhau (1, 2 vd 4 gid). 
Cdc mau YV04:Er '̂̂  dugc tdng hgp theo qui trinh 
tuong tg, nhigt do nung la 600 vd 700°C trong 1 gid. 

Cdc dudng phan tich nhigt DTA, DTG, DTGA 
dugc ghi tren may DSC 131 (Setaram) tai Khoa Hod 

hgc, Trudng Dgi hgc Khoa hgc tu nhien vdi lugng 
tien chat sir dyng cho mdi phep phan tich tir 10 den 
20 mg. Mdu dugc do trong mdi trudng khdng khi, vd 
trong chdn khdng, toe do nang nhigt Id 10°C/phut. 
Gidn do nhilu xg tia X ciia YV04:RE^^ dugc ghi 
tren mdy Siemens D5000, birc xg CuKa, tgi Vien 
khoa hgc Vgt ligu. Pho hong ngogi ciia Yvb4:Eu^'^ 
dugc do dudi dgng vien nen KBr tgi Vign Hda hgc. 
Cdc dnh hiln vi dign tir quet (SEM) ciia mdu bdt 
YV04:RE '̂" dugc ghi tren may S-4800 (Hitachi) tgi 
Vign Khoa hgc Vgt ligu. Pho HQ dugc do tren hg do 
HQ phdn gidi cao thugc Vign Khoa hgc Vdt lieu: 
kich thich bdng LED tu ngogi (370 nm); he do phdn 
gidi tot ban 0,02 nm nhd mdy don sdc iHR550 (tdn 
sdc bdng cdch tu 1800 GR/mm); dau thu COD 
Synapse ldm Ignh din -70 °C. Pho kich thich HQ 
dugc ghi tren quang pho kl FL322 Jobin Yvon Spex, 
vdi den xenon 450 W lam nguon kich thich. 

3. KET QUA vA T H A O LUAN 

Hinh 1 trinh bdy gidn do DTA vd TGA ciia mdu 
tiln chat YV04:Eu^^ trong khdn^ khi. Gidn dd DTA 
cho thdy cd mgt hap thu nhigt ylu d dudi 100°C, vd 
mdt hap thu nhigt mgnh d khodng 200°C. Cdc qud 
trinh ndy kem theo su gidm khdi lugng khdng ddng 
ke (thi hign tren dudng DTG vd DTGA), Chiing tdi 
cho rdng chiing tuong irng vdi qud trinh mat nude vd 
qud trinh ndng chdy cua urea. Cdc qud trinh hda hgc 
chii yeu xdy ra trong khodng nhigt tir 200 500°C 
vdi mdt pic tda nhigt mgnh d 229°C (dudng DTA) 
kem theo su gidm khdi lugng ldn (73%, dudng 
TGA). Qud trinh ndy cd the lien quan den su chdy nd 
xdy ra trong he phan irng vdi su phan huy cua urea 
vd gdc nitrat. Trong khodng nhiet do tir 500 den 
600°C hdu nhu khdng cdn su gidm khdi lugng ndo, 
tuy nhien vdn cdn nhirng tda nhigt yeu, dieu nay cd 
the lien quan den su hinh thdnh tinh the YVO4. C) 
nhiet do ldn bom 600°C, cdc dudng DTA vd TGA 
khdng cho thdy su tda hay hdp thu nhiet, cung nhu 
su gidm khdi lugng. Mdt diem ddng luu y Id khdng 
cd sg khdc biet dang ke d cdc gidn dd phdn tich nhiet 
trong mdi trudng khi tro (Ar) vd trong khdng khi, 
cho thdy khdng cd sg dnh hudng cua oxi den cdc 
phdn ung hda hgc xdy ra trong hg. Cdc ket qud phan 
tich nhiet ndy phii hgp vdi ket qua cdng bd cua 
Khatkar [20], phuomg trinh ciia phdn ung nhu sau: 

(1-X)Y(N03)3 + XEU(N03)3 + NH4VO4 + 
2CH4N20(urea) —* Yi.xEuxV04 + cdc sdn phdm khi 

Hinh 2 la gidn do nhieu xg tia X cua cdc mdu 
YV04:Eu^* nung d cac nhiet do khdc nhau (500, 600 
va 750°C) trong 1 gid. Gidn do nhilu xg tia X cua 
mdu nung d 500°C cho thdy cac pha tinh thi ciia 
mgng nen YVO4 da dugc hinh thdnh; cac dinh nhilu 
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xg md rgng Id bdng chirng cho thay cdc tinh thi 
YVO4 cd kich cd nanomet. Tuy nhien, mdu nung d 
500°C cdn xuat hign pha tinh the V2O5. Mau nung d 
600°C the hign rd cdc pha tinh thi ciia mgng nIn 
YVO4; vat ligu YV04:Eu '̂̂  nhgn dugc Id don pha 
cho thay chiing tdi da thdnh cdng trong vigc chl tgo 
vgt ligu. Mdu nung d 750°C cung chi thi hign cdc 
vgch nhieu xg ciia tinh the YVO4, dong thdi vgch 
nhieu xg hgp hon chirng td hgt linh thi cd kich thudc 

ldn hon. Ket qua cho thay khi nhigt dg nung tang thi 
cudng dg vgch nhilu xg tang, pha tinh thi cua mlu 
hoan thign hon va kich thudc hgt tinh thi Idn ban. _ 

Hinh 3 trinh bay pho hong ngogi cua mau 
YV04:Eu^^ nung d 750°C trong 1 gid. Pho hdng 
ngogi xuat hign cdc van hap thy nhgn, mgnh d 821 
vd 409 cm"'; ngodi ra cdn cd cdc van yeu, til d 3426, 
1629, 1527, 1403, 991 cm"' vd cdc vdn yeu, nhgn d 

0VIV70M Ptm 

Hinh 7: Gidn do DTA, TGA vd DTGA cua mdu tiln chat YV04:Eu^* 
trong mdi trudng khdng khi 

S EritNs (j£oee X.H.U L«3 3«c- ^da'i i a 17 
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Hinh 2: Gidn do nhilu xg tia X cua mdu YV04:Eu^^ nung d 500°C (a), 600°C (b) vd 750°C (c) trong 1 gid; 
vgch thdng dirng: (•) the chuan ciia YVO4 (JCPDS 17-0341), (*) the chudn cua V2O5 (JCPDS 41-1426) 

2500 2000 

s6 s6ng (cm' 

Hinh 3: Phd hdng ngogi cua mdu YV04:Eu^^che nung d 750°C trong 1 gid 

525, 466 cm"' Theo Wu [28], van 823 cm"' tuong img vdi hdp thy cua lien kit V-0 (cua nhdm V04^"), 
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van 456 cm"' dugc gdn vdi hdp thy cua lien kit 
Y(Eu)-0, cdn cdc van 3433 vd 1629 cm"' tuong ung 
dugc quy cho cdc dao hda trj doi xirng vd dao dgng 
biln dgng cua nude. Cung vgy, theo Zharkouskay 
[29], vdn 3500 3300 cm" dugc gdn vdi dao dgng 
hda trj ddi xirng ciia nude vd van 1630 cm"' dugc quy 
kit cho dao dgng bien dgng cua nude. Theo Yu [16], 
pho hong ngogi cua mau YVO4 cd vdn pho d 472 
cm"' dugc quy cho dao dgng ciia lien ket Y-0; vdn 
phi d 805 cm"' dugc gdn vdi hap thy ciia lien kit V-0 
(ciia nhdm V04^"); vdn phd hap thy ciia lien kit V-0 
djch ve phia ndng lugng cao ban khi nhigt dg nung 
mdu tdng (805 cm"' vdi mdu nung d 400°C, 811 cm" 
vdi mdu nung d 500°C, 823 cm"' vdi mdu nung d 600 
vd 700°C). 

Tir nhirng phan tich tren, chiing tdi cho rdng van 
nhgn, mgnh d 821 cm"' la do hap thy cua lien ket V-0 
(ciia nhdm V04^"), van nhgn ylu d 466 cm"' Id do hap 
thy cua lien kit Y(Eu)-0. Cdc van yeu, tii d 3426, 
1629 cm' dugc gay nen bdi cdc dao dgng hda trj ddi 
xirng vd dao dgng biln dgng cua nude hap thy tren bl 
mat vgt ligu. Cdc vdn ylu, tii d 1527, 1403 cm"' lien 
quan den sg hap phy ciia klii CO2 tir mdi trudng tren 
bl mdt vgt ligu [2, II]. Theo Zhang [11], cdc ddi hap 
thy trong viing 1100 1650 cm"' chua bj bien mat 
mac dii nhigt dg nung mdu YV04:Eu '̂̂  len den 
1000°C (trong 4 gid) vd dugc gidi thich do sg hap 
phy ciia H2O vd CO2. Kit qud phdn tich hong ngogi 
klidng djnh mgt Ian nira sg tgo thanh cua vdt lieu 
YV04:Eu^^ 

Hmh 4: Anh SEM cua vdt lieu YV04:Eu^^ dugc nung d 500°C (trdi), 600°C (giira) vd 750°C (phdi) 
trong 1 gid 

4 trinh bdy dnh SEM ciia vdt lieu 
3+ 

Hinh 
YV04:Eu^^ vdi cdc dilu kign tdng hgp khdc nhau. 
Anh SEM ghi nhdn dugc cho thdy cdc hat kich thudc 
khd dong deu. Kich thudc hgt ciia mdu nung d 500°C 
(trong 1 gid) d dudi 20 nm, ciia mdu nung d 600°C d 
khodng 30 - 50 nm vd cua mdu nung d 750°C d 
khodng 60 - 80 nm. 
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Hmh 5: Phd HQ cua mdu YV04:Eu^^ dugc nung d 
750°C trong 1 gid 

Dudi kich thich d 370 nm, cdc mdu YV04:Eu "̂̂  
cho phdt xa mdu dd. Phd huynh quang (HQ) cua 
mdu YV04:Eu "̂̂  (hinh 5) ghi nhgn dugc cdc dinh 
phdt xg hgp tgi cac budc sdng 593,5, 594,5, 609, 615, 
619, 698 vd 704 nm, trong dd hai vgch pho 615 vd 

619 nm cd cudng do manh nhdt. Cdc phdt xg tgi 
593,5, 594,5 vd dugc quy cho chuyin ddi ^DQ ^FI 
ciia ion Eu^ ,̂ cdn cdc phdt xg tgi 609, 615 vd 619 nm 
dugc gdn vdi chuyen ddi 'DQ - F̂2 ciia ion Eu^^ 
[1,5,10-13]. Theo thuylt trudng tinh the, do tuong 
tdc vdi trudng tinh the Ian can ma muc ndng lugng 
F̂2 cua Eû "̂  bj phdn chia thdnh nhieu muc ndng 

lugng khdc nhau. Djch chuyen ^DQ 'F2 la djch 
chuyen ludng cgc dien, Id chuyen ddi dugc phep 
khi mgng tinh the khdng cd tdm ddi xung ddo. 
Trong khi dd, neu vat ligu mgng nen cd tdm ddi 
xiimg ddo thi phdt xg cua chuyen ddi D̂o ' F I cua 
ion Eu^* (chuyen ddi dugc phep bdi luong cgc tir) 
se chiem uu thi [10, 22]. Vigc ghi nhdn pho HQ vdi 
phdt xg trgi ban ung vdi chuyen ddi 'DQ ^F2 cua 
ion Eu''̂  cho thdy ion Eu^^ dugc djnh xu trong mdi 
trudng khdng cd tam doi xung ddo cua mang nIn 
YVO4. 

Chiing tdi da tien hdnh che tgo song song hai 
logi mdu YV04:Eu''"^ vd Y203:Eu '̂̂  cd cung ndng do 
5 % ve sd moi cua Eu^*. Mau Y203:Eu^^ dugc che 
tgo theo phuomg phdp nd [23] vdi cac hod chat ban 
ddu la Y(N03)3, Eu(N03)3 va urea. Cac hgp phan 
ban dau trong thi nghigm ndy gan giong nhau, rieng 
mdu vanadat cd them NH4VO3. Doi vdi mdu 
Y203:Eu^*, chuyin ddi ^Do - 'F2 cua ion Eu '̂̂ chu ylu 
dugc quan sdt thdy d 611 nm; chuyin ddi ^DQ ^FI 
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cua ion Eû ^ dugc quan sat thay d 587, 593, 599,5 
nm. Sg khdc bigt nhd trong vj tri dinh phdt quang 
lien quan tdi tinh doi xung cua tinh the trong hai 
mgng nen khdc nhau. Dgc bigt, mdu Y203:Eu^^ xuat 
hign dinh phdt xg tgi 580 nm lien quan den chuyin 
ddi 'DO FO ciia ion Eû ^ Dd Id do chuyin mirc bj 
cam ndy (quy tdc chgn Igc chdn le) dugc gidi phdng 
mgt phan. Theo [10,22], khi Eû ^ d vj tri khdng cd 
doi xirng ddo thi quy tdc chgn lgc ngdn cam tinh 
chdn le dugc gidi phdng d muc dg khdc nhau vd cd 
the xdy ra cdc djch chuyin ludng cgc dign cho phep 
nhung ylu. Them vdo dd, pho HQ ciia vgt ligu 
YV04:Eu^* khdng xuat hign vgch pho d 61 Inm, 
chirng td vgt ligu YV04:Eu^^ chl tgo bdng phuang 
phdp phdn irng no khdng cd sg pha Idn cua 
Y203:Eu" 3+ 
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Kinh 6: Cudng do HQ (dinh 619 nm) ciia cdc mdu 
YV04:Eu^^ nung d nhigt do khdc nhau trong 1 gid 

Trong qud trinh tien hdnh thgc nghiem, chiing 
tdi da tdng hgp 3 mdu vdi dieu kien xir ly ban dau 
khdc nhau vdi vigc thay doi ti le urea:Ln(N03)3 
tuong img Id 5:1, 10:1 vd 20:1 (Ln(N03)3 ky higu 
chung cho Y(N03)3 vd Eu(N03)3) cd ciing cdc dilu 
kien xOr ly ban ddu. Ket qud cho thay rdng khdng cd 
sg khdc bigt ve budc sdng phdt xg, ldn cudng dg HQ. 
Dilu dd cho thdy nhirng ti lg urea:Ln(N03)3 ban dau 
md chiing tdi da dp dyng de tong hgp vat lieu khdng 
dnh hudng ddng kl din tinh chat ciia sdn pham thu 
dugc. Vdi cdc mdu nung d 500°C trong 1 gid, cudng 
dg HQ yeu horn rat nhieu so vdi cdc mdu nung d 
600°C, 700°C vd 750°C; tuy nhien pho HQ cua 
chung vdn the hign dugc day dii nhiimg ddc trung 
cua vat lieu YV04:Eu^^ Tin higu HQ ylu hon lien 
quan den cdu true tinh the kem hodn thign ban ciia 
cdc mdu nung d nhigt do thdp (500°C), mat khdc nd 
cd thi lien quan den lugng du cua pha V2O5. Do vgy, 
ti lg NH4V03:Ln(N03)3 cung da dugc khao sat: 
chiing tdi da so sdnh hai mdu diing du 5 va 10%> 
NH4VO3 vdi mdu khdng du NH4VO3. Cudng dg HQ 
gidm khi ti lg NH4V03:Ln(N03)3 tang, dd la bdng 

chirng cho thay lugng du cua pha V2O5 ldm gidm 
cudng dg HQ cua vgt ligu. Anh hudng nhigt dg nung 
mdu den cudng dg HQ d dinh 619 nm cac mlu 
YV04:Eu^* dugc the hign tren hinh 6. 6 nhigt dg 
thap (500-550 °C), mdu phdt HQ yeu. Cudng dg HQ 
tdng mgnh khi mdu dugc nung d 600 °C, tiep tyc 
tdng din khi dgt cgc dgi d 750 °C vd gidm khi mdu 
dugc nung d 800 °C. Anh hudng thdi gian nung mau 
din cudng dg HQ ciing dugc khdo sdt. Ket qua cho 
thay cudng dg HQ khdng cd sg thay ddi ddng ke khi 
thdi gian nung mau k6o ddi (I, 2, 4 gid). Dieu do 
cho thay thdi gian nung mdu khdng can phdi keo dai 
tren 1 gid. 

Cdc dilu kign cdng nghg dugc nghien ciru trong 
qud trinh che tgo YV04:Eu '̂̂  da dugc dp dyng de che 
tgo thdnh cdng cdc vat ligu nano phdt quang 
YV04:Er'* Gidn do nhieu xg tia X cua mdu 
YV04:Er^*cung cho thay cdc pha tinh the cua mgng 
nIn YVO4 don pha dd hinh thdnh. Phd kich thich vd 
pho HQ cua mdu YV04:Er^* (2 %) nung d 700 °C 
dugc trinh bdy tren hinh 7 vd 8. Phd kich thich HQ 
cd cdc vgch kich thich tgi 367, 379,5, 408, 452,5, 
490 vd 522 nm, do cdc chuyin ddi dign tir tir miirc co 
bdn ''I15/2 cua ion Er̂ * Ngodi ra, phd kich thich cdn 
cd mgt ddi kich thich mgnh d dudi 340 nm vdi cue 
dgi d 310 nm. Ddi kich thich ndy lien quan den su 
hdp thy kich thich cua nhdm V04^" Dudi kich thich 
d budc sdng 310 nm mdu YV04:Er^" phat xg mau 
xanh Id cay vdi hai dai phdt xg d 520-535 nm vd 
543-560 nm ddc trung cho HQ 4f-4f ciia ion Er'"̂  
Phdt xg d 520-535 nm dugc quy cho chuyen ddi 
Hi 1/2 - Ii5 2 cua ion Er̂ *, cdn cdc phdt xa d 543-560 

nm Id do chuyin ddi ^^na - \m ciia ion Er̂ "̂  
[2,16,17]. Ion Er ^ cd the nhdn dugc nang luong 
kich thich d nhieu viing budc sdng khdc nhau nhu 
410, 440, 488, 367, 379,5, 408, 452,5, 490 vd 522, 
670, 800, 980 nm... de chuyin len cdc trgng thdi 
kich thich tuong ung; sau dd Id cac qud trinh hdi 
phyc xuong nhirng miirc ndng luong thap hon mang 
Igi cdc qud trinh HQ trdi rgng tir virng khd kiln din 
viing hong ngogi. Trong nghien cuu ndy, chiing toi 
sir dyng kich thich 310 nm. Kich thich ndy khdng 
phai la kich thich trgc tilp vdo ion Er̂ "̂  ma la vdo 
mgng chu V04^" HQ nhgn dugc tir ion Er^^cd dugc 
Id nhd vdo sg truyin nang lugng tir nhdm vanadat 
tdi ion Er̂ ^ [17]. 

4. KET LUAN 

Chiing tdi da tdng hop thdnh cdng vat lieu nano 
phdt quang YV04:Ey* bdng phuomg phdp plidn img 
no, vdi quy trinh chl tgo vat ligu dn djnh. Nhiet do dl 
nhan dugc mdu nano YV04:Eu '̂̂  don pha la 600°C 
vdi thdi gian nung Id 1 gid. Vgt lieu chl tao duoc co 
dang tua cau vdi kich thudc kha ddng diu. Kich 
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thudc hgt cua mau nung d 500°C (trong 1 gid) dudi 
20 nm, cua mdu nung d 600°C d khodng 30 50 nm 
vd ciia mau nung d 750°C d khodng 60 80 nm. Pho 
HQ ciia vat lieu nano YV04:Eu^^ the hign cdc chuyin 

3+ ddi phdt xg ddc trung cua ion Eu mgt lan nira khdng 
djnh chiing tdi da thdnh cdng trong vigc chl tgo vgt 
lieu. Anh hudng ciia cdc dilu kien cdng nghg din tinh 
chat ciia vat lieu da dugc nghien ciiru: thdi gian nung 

mau khdng dnh hudng nhilu din cudng dg HQ, trong 
khi dd cudng dg HQ mgnh nhat vdi mdu nung d 750 
°C. Cdc dieu kign cdng nghg dugc nghien cuu trong 
qud trinh che tgo YV04:Eu "̂̂  da dugc dp dyng dk chl 
tgo thanh cdng cdc vgt lieu nano phdt quang 
YV04:Er^* Pho HQ cua cdc mdu YV04:Er^^ the hign 
cdc chuyin ddi ddc trung 
cdc ion Er̂ "̂  

Hll/2- Il5/2. Sll/2- Il5/2CUa 
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Hinh 7: Phd kich thich HQ cua mdu YV04:Er^^ 

nung d 700°C trong 1 gid 

Ldi cam on. Kinh phi thuc hien dugc tdi trg tir di 
Nafosted md sd 103.03.81.09. Xin chdn thdnh cdm 
an ThS. Trdn Thi Kim Chi, ThS. Ddo Nggc Nhiem da 
giiip da chiing tdi trong cdc phep-thuc nghiem. 
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