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Abstract 

Phosphor materials based on rare-earths ion doped akermanites have recently atuacted interest of many scientist 
groups in and outside the country due to their potential applications in white light emitting diodes In this paper we 
present results of our research on the fabrication, structure and optical properties of xCaO.MgO.2SiO:: Eû * phosphor -
a phosphor that has the ability to emit light both in the blue and green regions. The method used for preparation of the 
material is co-precipitation method. The obtained phosphor material has xCaO.MgO.ISiOi akermanites network 
structure with high chemical and thermal stability. Under an UV excitation, the phosphors showed two strong broad 
emission bands, namely blue and yellowest-green bands, peaking at 450 nm and 530 nm, respectively, which can be 
attributed to the transitions of the Eû ^ ion in the host lattice The material is therefore very promising for applications 
in lighting device in general and especially for white light emitting diodes to its two emission bands which are two of 
three primary colors of the white light. 

Keywords: xCa0.Mg0,2SiO3:Eu^* phosphor, PL, LED. 

1. GIOI THIEU 

Mic dii li mdt ITnh vyc nghien ciiu mdi tren the 
gidi, cho din nay cd khi nhieu cac nghien ciiu ve vat 
lifu phit quang pha tgp dit hilm cho irng dung trong 
che tgo diot phit quang inh sang trang (WLEDs) 
dupc cdng bd; nhilu loai vgt lieu sau nghien ciiu che 
tgo cung da dua vao chuyin giao, san xuat d quy md 
Idn vi dat dupc cic thanh tyu nhat dinh. O trong 
nudc, day la mpt ITnh vyc nghien ciiu rat moi, mac 
dii di c6 mpt so nghien ciru khdi tgo ban dau, tuy 
nhien trong dilu kifn cdng nghf cdn nhieu ban che, 
nhieu van dl vl hifu suit phat quang, dp ben vi kha 
nang iing dyng vao thuc te ciia cac vat lieu nay van 
chua dupc nghien ciru va giai quyet mdt each hf 
thing. Ting quan cic kit qui nghien ciiu da cdng bd 
cho thiy, trong giai dogn diu, hiu het cic bpt huynh 
quang diing cho WLEDs diu la cac vat lifu dya tren 
chat nen la hpp chit cua luu huynh (vi du nhu ZnS: 
Cû * hay SrGa2S4: Eu^\..) [1, 2]. Tuy nhien, nhdm 
v§t lifu huynh quang niy cd sy on djnh ve hda hpc 
thap, din tdi han chi dp bin va thai gian lam viec 
ciia WLEDs. Nhim giai quylt vin dl niy, nhdm vat 
lifu thir hai di dupc nghien ciru cho WLEDs la cac 
vgt lifu huynh quang tren nln ciia hpp chit nita (vi 
dy nhu |5-SiA10N:Eu^*, Ca-a-SIA10N:Eu-'...), vdi 

cau triic mang nen cd dp dn djnh ve hda hpc vi dp 
dn dinh nhiet cao ban [3^5]. Gin diy, cac vat lifu 
phosphors tren nen akermanites pha tap Eu da dupc 
quan tam nghien ciru cho img dyng trong WLEDs 
do sy dn dinh hda hpc va dp bin nhift tdt hon ciia 
ciu tnic mang nen. Ddng thai logi vat lieu phosphor 
nay cd dai kich thich vi dai phat xa rpng, cudng dp 
phat quang manh, pham vi mau sac tuang iing vdi 
cac budc sdng phit xa mau dd, mau luc va mau lam 
la rit thich hpp de tao ra WLEDs [1]. Mdt trong sd 
cac bpt phosphors tiem nang tren nen akermanites 
pha tap Eu, la xCaO.Mg0.2Si02:Eu"\ Cac nghien 
ciru vl cau triic va linh chat quang ciia vat lieu nay 
da dupc cdng bd bdi mpt sd nhdm nghien ciru nhu 
nhom Q. Su [6], nhdm J. Holsa [7-^9], nhdm L. Jiang 
[10] va nhdm C.K. Chang [1 Ij. Mpt diem chung cua 
cac kit qua cdng bd la cdng thirc dupc lua chpn cua 
vgt lifu la Ca2MgSi207:Eu^* (tuong img vdi 
xCaO.Mg0.2Si02; x = 2) va vgt lifu dupc che tgo 
bing phucmg phap phan img pha ran tir cac ngudn 
vat lifu ban dau la mudi cacbonat vi cac oxit kim 
logi. Cac vat lifu ngudn dupc trpn vdi ty If thich hpp 
va dupc thieu kit d nhift dp cao tir 1300+1350 "C de 
taonenphaCa;MgSi20,:Eu^" [d^ll]^. 

Vdi myc dich nghien ciru de che tgo ra logi vgt 
lifu phosphor akermanites cd sy dn djnh hda hpc vi 
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dp bin nhift cao, cd thi iing dung trong chi tgo 
WLED trong nudc, chiing tdi da tiln hanh nghien 
cuu ehl tao vat lifu xCa0.Mg0.2Si02:Eu^* bing 
phuong phip ddng ket tua va di tii cac ngudn vat 
lifu ban dau la cac mudi nitrat. Khac vdi cic kit qui 
da dupc cdng bd trudc day ve che tgo 
xCaO.Mg0.2Si02:Eu^* bing phuang phap phin iing 
pha ran, trong phuang phap ddng kit tiia, de ehl tao 
ra phosphor xCa0.Mg0.2Si02:Eu^\ nhiet dp thieu 
ket vgt lieu thip han, chi c5 1250 "C. Cic thdng sd 
phin ling nhu dp pH cd the dieu chinh de dang cho 
phep dieu khien duac kich thudc hgt. Bang phuang 
phap nay, chung td! da che tao dupc mdt loai 
phosphor mai mi thinh phin gdm hai pha chinh la 
pha Ca2MgSi207 (xCa0.Mg0.2SiO2; x = 2) v i pha 
CajMgSijOg (xCa0.Mg0.2SiO2:Eu^^; x - 3). Khi 
Eu^* pha tgp vao vgt lifu, trong trudng tinh the ciia 
pha Ca2MgSi207 se cho phit xa viing anh sang miu 
ving-luc vi trong trudng tinh the pha Ca3MgSi208 
se cho phat xa viing anh sang miu lam vdi cudng dp 
phit xa tuang duang khi kich thich d 370 nm [12]. 
Vdi tinh chat quang nhu tren, phosphor 
xCa0.Mg0.2Si02:Eu^* ma chiing tdi chi tao du 
doan cd the ket hpp tdt vdi UV LED de tao ra 
WLEDs. Cac ket qui thyc nghiem ve che tgo vi tinh 
chat cua vat lieu se dupc trinh bay chi tiet trong bai 
bao niy. 

2. THl/C NGHIEM 

Vat lifu xCaO.Mg0.2Si02:Eu^* dupc chiing tdi 
che tao bang phuang phap ddng kit tua tir cic vat 
lieu ban diu dl tim vi gii thanh khdng cao. 

Vdi lupng cac chit ban dau dupc pha theo ti If 
tinh toan, chiing tdi da che tao vat lifu phosphor 
xCaO.Mg0.2Si02:Eu^* theo quy trinh dupc thi hifn 
tren hinh I. Trudc het cac mudi Ca(N03)2, 
Mg(N03)2 dupc hda tan trong nudc khii ion (H2O) 
bing may khuiy tir. Si(OC2H5)4 (TEOS) dupc thuy 
phan trong dung djch C2H5OH (H2O), trong thdi 
gian I gid (he dung djch dupc khuiy bing miy 
khuiy tir trong sudt thdi gian phan ung). Sau do, hai 
dung dich nhan dupc, dupc trpn vdi nhau vi tilp tuc 
dimg may khuay tir khuiy diu hon hop dung dich 
trong thdi gian 1 gid. 

Song song vdi qui trinh tren, EU2O3 dupc hoa tan 
trong HNO3, rdi rdt tiir tir dung djch da hda tan nay 
vao hdn hpp dung dich tren. Hdn hpp dung djch hda 
tan cua cac mudi, TEOS vi EU2O3 dupc tilp tuc 
khuiy trpn trong thdi gian 2 gid. Tiln hanh nhd tir tir 
dung dich NHjOH vao dung djch dl tao kit tiia ddng 
thdi cic kim loai dudi dgng cic hydroxit. Tilp tuc 
khuiy diu hdn hop va ddng thdi gia nhiet tgi 100°C 
trong khoang thdi gian tir 5-7 gid, vdi muc di'ch hda 
trpn hdn hpp ket tiia nay va ddng thdi dk nudc cdn 

Tdng Thf Hao Tdm vd cgng s^e 

lai trong hdn hiyp bay hoi, chiing tdi nh^n dupc hon 
hop kit tua dong deu. Kit tua nhgn dupc sau dd 
dupc siy d nhiet dd 200 "C trong thdi gian 4 gid de 
thu dugc bpt mjn mau tring. Day chinh li bpt 
phosphor goc ma chiing tdi su dung de che tgo bft 
huynh quang xCa0.MgO.2Si02:Eu^* bing each 
thieu kit d cic nhift dp khac nhau trong mdi trudng 
khdng khi. Vat lieu cuoi ciing 
xCaO.Mg0.2Si02:Eu^'^ nhan dupc bang each khu 
bdt xCa0.Mg0.2Si02:Eu^'^ trong mdi trudng khi 
khir 10%H2+90%N2d nhiet dp 1250 °C trong 2 gid. 

Ca(NO^+Mg(NO^+H^O | | -^0840^011(11^) | 

1 Eii,0,+HNO, 

H,0,khi4r 

gia nhift fft 
loiw: 

« 1 Kini^b^iZll 1 

Dung didi trong snol 

i 
1 KittOaliiag 

K& tiia triag ddog nhk 

1 B9tkb6 

1 B«tsC^OJ^0.2SiO^-Eu» 

, 
0.2SiOi:Eu»'-

-1 NH,OH 1 

] 
1 , o«c 

nutukfttmog 
IrfiAngHli 

niiaikittnag 
mditni&ng 

10%H3/90HN, 

Hinh I: Quy trinh che tgo vgt lifu 
xCaO.Mg0.2Si02:Eu^^ 

Trong quy trinh dilu chi, TEOS dupc thuy phin 
theo qua trinh sau: 

nSiiOC^H^ \ + H^O -^ nSi(OH\ + AnC^HfiH 
Cac mudi dupc hda tan trong nudc va tgo kit tiia 

khinhdtirtiiNH40H: 

M(NO,), + NH.OH -> Mg{pH\ + NH^NO^ 

(M = Mg,Ca) 
Khi dupc thieu kit, cac oxit hinh thanh theo qui 

trinh: 

Si(OH\ —C-^SiO^ + Hp 
M{OH)^—!^MO+Hp (M = Mg,Ca) 

Bpt phosphor thu dupc cd mgng nen la dgng hpp 

phin hda hpc cua cic oxit xCaO.Mg0.2Si02. 
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ciu true cua vgt lifu dupc chung toi nghiSn ciiu 
tfatog qua phdp do pho nhilu xa tia X (XRD) d nhift 
d$ phong tren hf SIEMENS D5005 vdi anot l i Cu, 
budc song tia X la 1,54056 A, gdc do 2-theta dupc 
quet tii lÔ -̂ SO*", budc quet l i OjOS /̂l giay va cdng 
suit tia X cd 750 W. Cic phep do quang dupc thyc 
hifn trfn hf do NANO LOG, diing ngudn kich thich 
li d̂ n xenon. 

3. K^T QUA VA T H A O LUAN 

Tren hinh 2 la ket qui khio sit phd XRD ciia 3 
miu b$t dupc thieu kit d ba nhift dp khie nhau la 
900, 1200 va 1250 "C. Tir hinh 2 cd thi thiy, khi 
thifu kit d nhift dp thip 900 °C trong miu tdn tgi 3 
pha tinh thi khac nhau Ii Ca3MgSi208, Ca2MgSi207 
vi CaMgSi206, trong do pha Ca3MgSi20g la pha chii 
yeu, va mpt ham lupng rit nhd pha Ca2MgSi207 ya 
CaMgSi206. Khi nhift dp thieu kit tang len den 
1200 "C, trong khi cudng dp cac dinh nhilu xg dac 
trung cho pha Ca3MgSi20g thay ddi khdng ding ke, 
pha CaMgSi206 hiu nhu biln mit, thi cudng dp cua 
cic dinh nhilu xg lien quan din pha Ca2MgSi207 
ting rat mgnh. Dieu nay cho thiy d nhift dp thieu 
kit 1200 "C, Ca2MgSi207 da trd thanh pha cd ty If 
Idn nhit trong miu. Khi mlu dupc thieu ket d 
1250 "C, ciu tnic pha cua vat lifu khdng thay ddi 
ding ke so vdi miu thieu kit d 1200 °C va chi bao 
gom hai pha Ca2MgSi207 vi Ca3MgSi208. Nhu vgy, 
khi thieu kit d cac nhift dp khie nhau 900, 1200 va 
1250 "C thi sy hinh thinh pha Ca3MgSi20B li tuang 
doi In djnh ngay d nhift dO thip (900 °C) va ty If 
pha niy hau nhu khdng ddi. Trong khi do ty If thanh 
phin pha Ca2MgSi207 ting mgnh theo nhift dp thifiu 
kit vi chi dat trgng thii on djnh d nhift dp cao cd 
1250 'C. 

Theo cic tai lifu da cdng bd [6^11], 
Ca2MgSi207 cd ciu true dgng akermanite, vdi cau 
triic tinh thi tetragonal, thupe nhdm khdng gian 
F42,m tucmg iing vdi d co sd cd kich thudc 
a = b = 7,8658 A, c = 4,8138 A. Ciu tnic bao gdm 
cic Idp cua cation Ca^* vi ldp cua cic dan vi lien ket 
Mg(Si207) nim xen ke nhau theo phuang yudng gdc 
vdi phuang tinh thi theo tryc c (hinh 3). 0 dd SiiO? 
dupc tgo thanh do ion 0 | trong mgng nen ket ndi hai 
tir difn Si04 thanh mpt dan vi lien ket (Si207). 
Trong mgng tinh thi cd 3 vj tri dpc Igp ciia cic ion 
Câ *, Mg^* va Si"^ Cation Ca^* trong mgng nen 
chilm mpt vj tri duy nhit (vi tri ddi ximg Cs) phdi 
hpp bdi 8 nguyen tii oxy vdi dp dai lien ket Ca-0 
tmng binh ti 2,573 A, va ca hai cation Mg " vi Si 
chilm vi tri lien kit vdi cic O *̂ trong khdi tii difn 
vdi mpt khoang cieh Mg-0 va Si-O cd gia trj trung 
binh lin lupt bing 1,916 A va 1,624 A. Dya vao ban 

Phrangphdp che tgo, cdu true va... 

kinh ion hifu qui ciia cic cation vdi sd lupng phoi 
hpp khie nhau, cd thi dy doin ring khi pha tgp 
Eu * vio Ca2MgSi207, ion Eu^* thich hpp chiem vj 
tri cua ion Ca^* vi ban kinh ion ciia Eu^* (1,25 A) 
tuang thich vdi Câ "̂  (1,12 A) va vi mgt khac, bin 
kinh cua Si^^(0,26 A) va M^* (0,57 A) trong mgng 
nen li qui nhd dl Eu^* cd the thay thi. Eu^" khi thay 
the vao vi tri duy nhat Câ ^ cho dai phit xa mau iam 
[II]. 

OCajMgSi jO, 

CljMBSijOg 

.,Jvwilj! -J 

20, dp 
Hmh 2: Pho XRD cua vat lifu xCaO.Mg0.2Si02: 
-4 %Eu^* sau khi da dupc thieu kit d cic nhift dO 

900, 1200 va 1250"C 

Hpp chit cua Ca3MgSi208 cd cau tnic tinh the 
monoclinic (hinh 4), thupc nhdm khdng gian 
7*2, m , bao gom khdi tii difn Si04 vi khoi ngu difn 
MgOfi, tuang img vdi thdng sd ciia d co sd la 
a = 13,079 A, b = 5,357 A, c = 9,308 A yi 
p = 91,4°. Khac vdi ciu tnic tetragonal, trong ciu 
triic monoclinic, cation Câ * cd 3 vj tri khie nhau. 
Mdi vi tri niy cd sd phdi tri vdi oxi li khie nhau vi 
dp dai lien kit Ca-O d moi vj tri niy la khac nhau, 
mpt vj tri vdi sd phdi tri 12-Ca(I) va hai vj tri vdi so 
phdi tri 10-Ca(ll,Ill). Trong dd Ca(I)-0 cd dp dai 
lien kit la Idn nhit nen inh hudng ciia trudng tinh 
thi len vi Ui nay la nhd nhit va khi Eu^' thay thi vj 
tri Ca(l) se cho dii phit xg mau lam. Cdn hai vj tri 
Ca(ll, III) CO dp dai lien kit Ca-0 ngin hon nen anh 
hudng ciia trudng tinh the len hai vj tri nay mgnh 
ban vi khi Eu^' thay the vao cic vj tri nay sg cho dii 
phatxa mau lyc [13"^15]. 

Ngoai ra, tren giin do XRD ciia vgt lifu chi tgo 
dupc khdng xuit hifn thinh phan pha ehiia Eu, dieu 
nay chimg td khi pha tap vio mgng nen, Eu di thay 
the vao cac vj tri ciia ion Ca * trong tinh the mgng 
nen. ^ 

Bing 1 so sinh thdng sd d ca sd ciia cau tnic 
tinh thi ciia vgt lifu Uong nghien cim cua chung tdi 
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vdi kit qua trong mdt sd nghien cuu khac. Ket qua 
trong bang cho thiy cac thdng sd gan tuang duong 
nhau. 

Bdng 1: Thdng sd cau tnic ciia cac hpp chat 
CajMgSijOjva Ca3MgSi208 

Hpp chat 

CajMgSijO, 

Ca3MgSi20g 

Cau tnic tinh 
the, nhdm 
khdng gian 

Tetragonal, 
P4 2im 

Monoclinic, 
P2,/m 

Dan vj cau tnic 
(0 ca sd) 

a = b = 7,8338 A 
c - 5,0082 A 
[11] 
So lieu thirc nghiem; 
a = b = 7,8658 A 
c = 4,8138 A 
a =13,254 A 
b = 5,293 A 
c = 9,328 A 
P = 91,90° 
[14] 
So lieu thuc nghiem: 
a = 13,079 A 
b = 5,357 A 
c = 9, 308 A 
P = 91,4° 

Ca Mg Si 

• • C 
Hmh 3: Cau tnic tetragonal cua Ca2MgSi207; 

Vi tri ddi ximg ciia Ca: Phdi tri 8-Ca [15] 

Hinh 5 la phd phat xa (PL) ciia cac mlu bpt 
xCaO.Mg0.2Si03:4%Eu^^ thieu kit d cac nhiet do 
900, 1200 va 1250 °C khi dupc kich thich bdi den 
Xenon budc sdng 370 nm. 0 nhiet dp thieu kit 
900 "C, phd PL nhan duac chi bao gdm mpt dinh 
phat xa manh trong viing xanh lam vdi cue dai phd 
tai budc sdng ~ 470 nm. Phd cd dang bat ddi xirng 
nhe va md rpng han vl phia budc song dai, cho thiy 
dudng nhu tdn tai mdt dai phat xa cd cudng dp ylu 
trong vimg nay. Ddi vdi mlu dupc thieu kit d nhiet 
dp 1200 "C, trong ciing dilu kifn kich thich 370 nm. 

Tong Thi Hao Tdm vd cgng sir 

trong khi cudng dp dinh 470 nm thay ddi khdng 
ding kl, dang phd phat xa da thay ddi vdi su hinh 
thanh mpt vai phat xg tai budc sdng -530 nm. Ket 
qui nay ro rang cho thiy su hinh thanh ciia viing 
phat xa thii hai tai -530 nm trong mau dupc thieu 
kit tai 1200 "C. 6 nhift dp thieu kit 1250 "C, phd 
phat xa ciia mau dupc dang trimg bdi hai vung phat 
xa cd cudng dp gin tuong duang va eye trj tuang 
ling tai budc sdng ~ 450 va 530 nm. Ket hpp vdi kit 
qua do phd XRD nhu da trinh bay d tren, chung tdi 
cho rang, dai phat xa mau lam (~ 450-470 nm) la do 
chuyen mirc phat xa ciia tam phat quang Eu^* trong 
mang nen Ca3MgSi208 hoac CaMgSi206 vi dai phit 
xa mau luc (-530 nm) la do phat xa cua Eu^ trong 
mang nen Ca2MgSi207. So sanh vdi ket qui nghien 
ciru tuong ty ciia Q. Su et al. [6], vat lieu phosphor 
Ca2MgSi207:Eu^^ duac nghien ciiu che tao bing 
phuang phap phan iing pha rin di tiir cac vat lieu ban 
diu la CaCOi, MgO, HaSiO,, Si02, H3B63 va 
EU2O3. Mau duac nung d nhiet dp 1573 K trong 6 
gid vdi mdi trudng khir yeu. Khi kich thich vat lieu 
vdi cac budc song trong viing UV, mau phat xa hai 
dai mau d 450 nm (blue) va 535 nm (yellowish-
green). Cudng dp phat xa ciia 2 dinh nay phu thupc 
vao budc sdng kich thich va cudng dp 2 dinh manh 
nhat khi kich thich d budc sdng 375 nm, nhung dii 
vdi mpi budc sdng kich thich thi cudng dp phat xg 
dinh 450 nm la rat ylu so vdi dinh 535 nm. Rd rang 
ket qua nay khac vdi kit qua nghien ciiru ciia chiing 
tdi da thu dupc, dinh 450 nm trong nghien cim ciia 
chiing tdi cd cudng dp manh tuang duang vdi dinh 
530 nm do su hinh thanh cau true 2 pha tuang iing 
trong kit qua XRD thu dupc nhu theo phin tich d 
tren. Cung theo nghien ciru nay, Q. Su et al. chua 
dua ra cac kit qua cu thi dl chi ra sy hinh thanh ciu 
triic pha ciia vat lieu, dan pha hay da pha. Va nghien 
ciru chua lam ro sy xuat hien vai phat xg ylu xung 
quanh vi tri 450 nm. 

, SIO.: Tetrahedra 

Ph6i III 12-Ca<I) Phoi tri 10-Ca(n) Ph6itrilO-Ca(ni) 

Hinh 4: Ciu triic monoclinic cua Ca3MgSi208; 
Cac vi tri khac nhau cua Ca [16] 
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400 450 500 550 600 650 700 

Budc sdng, nm 
Hmh 5: Phd phat xa (PL) ciia xCaO.Mg0.2Si02: 
-4 %Eu '̂̂ khi dupc thieu ket d cac nhiet dp khie 
nhau trong mdi trudng khdng khi trong 3 gid va 
dupc khii trong mdi trudng khi N2/H2 d nhift dp 

1250 °C trong 2 gid, budc sdng kich thich 370 nm 

400 450 500 550 600 650 700 

Budc sdng, nm 
Hmh 6: Phd phat xg cua xCaO.MgO.2Si02:Eu^^ vdi 
cac ndng dp pha tap khac nhau khi dupc thieu ket d 
1250 °C trong mdi trudng khdng khi 3 gid va tiep 

tyc dupe thi8u ket trong mdi trudng khi khii N2/H2 
2 gid, dudi budc sdng kich thich 370 nm. Va XRD 

tuang ling cua cac mau chat nay 

Nhu vgy cd thi cho ring, vdi viec hinh thanh dn 
djnh 2 pha Ca2MgSi207 va Ca3MgSi208 khi duoc 
thieu kit d nhift dp 1250°C, cho thiy hai dai phat xa 
rd ring, dii mau lam va dai mau vang luc. Dai mau 
Iam van la do sy ehuyin tiep phat xa 4f-5d ciia Eu 
trong mang nln cua pha Ca3MgSi20 nhung cd sy 
djeh chuyin sang viing budc sdng ngin xung quanh 
vj tri dinh 460 nm. Dai mau vang-luc xung quanh vi 
tri dinh 530 nm do sy chuyin tilp phat xa 
4f*5d' —* 4f' cua Eu^* trong mang nen pha 
CajMgSijOj. 

Hinh 6 la phd phit xa ciia hai mau bpt 
xCa0.Mg0.2SiO2:Eu^' vai ndng dp Eu'^ pha tap 4 
vi 5% ciing dupc thieu kit d nhift dp 1250 °C. 
TuOTig ty nhu trong hinh 5, doi vdi mau dupc thieu 

Phuang phdp chi tgo, cdutruevd... 

ket d 1250 °C, phd PL nhan dupc bao gdm hai dinh 
phit xa tich biet vdi cue trj ~ 450 vi 530 nm. Nhu 
vay, cic mau chat cung diu cho phit xg dii rpng vdi 
hai dai mau lam vi mau ving-lyc lan can xung 
quanh vj Ui dinh tuang img lin lupt li 458 nm vi 
530 nm. Ket qua chiing td sy dn djnh vl tinh chit 
quang ciia vat lieu vdi cac dilu kifn ma chung tdi 
nghien ciiu chi tao miu. 

4. KET LUAN 

Vat lifu huynh quang mdi 
xCaO.Mg0.2Si02: Eu^* da dupc nghien ciiu chi tao 
thanh cdng bang phuang phap ddng kit tua di tii 
ngudn vat lifu ban diu tuang ddi de tim kiem vi cd 
the mua vdi gia thanh khdng cao. Vdi phuang phap 
nay tuong ddi de tien hanh ddng thdi cd thi de dang 
dieu khiln dp pH va lien ket ion cua mdi trudng kit 
tua de khdng che dupc kich thudc hat vi ddng thdi 
tac dpng len thanh phan va difn tich be mat ciia vgt 
lieu. Vdi cac dieu kien ve nhift dp va thdi gian thi6u 
ket mau ma chung tdi nghien cim, bpt huynh quang 
chung tdi ehl tao cd thanh phin pha chinh la 
Ca2MgSi207 va pha Ca3MgSi20B. Dang ciu tnic cua 
cac thanh phan pha nay cd sy dn djnh hda hpc va dp 
bin nhiet tdt. Ddng thdi loai vat lieu phosphor nay 
CO dai phat xg rdng khi kich thich bdi budc sdng tii 
ngoai, cudng dp phat quang mgnh, pham vi mau sic 
ma nd tuang iing vdi cac budc sdng phat xa mau luc 
va mau vang-lam, rat thich hpp de tgo ra den 
WLED. 

Ldi cam tm: Nghien ciru dugc tai trg bdi Chircmg 
trinh chiiu sdng ran (Bg Giao due va Ddo tgo), ma 
sdB2011-01-20-CT. 
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