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Tom tat

Vat ligu phat quang Sr,Al,SiO; dong pha tap céc ion déat hiém Eu va Dy*" c6 cu triic pha tir giéc, dwoc ché tao
bang phuong phap phan ung pha ran. Tinh chat phat quang cua vat liéu Sr,Al,SiO; pha tap Eu phu thudc diéu
kién méi tmong nung mau, phé btic xa cua mau 1a dai rong co cuc dai ¢ khoang 515 nm déc trung cho buc xa
cua ion Eu®* khi miu nung trong moi truong khur va buc xa cua mau ¢6 dang cac vach hep dac trung cho burc xa

cua ion Eu®*

trong mang nén khi miu nung trong méi truong khdng khi. Phat quang cua mau Sr,AlLSiO; dong

pha tap Eu va Dy*" ciing c6 dic trung phat quang tuong tu, trong do vat liéu Sr,AlLSiO;: Eu®*, Dy** 14 vat liéu c6

dac trung lan quang dai.

Tt khoa: Sr,Al,SiO;, ion dat hiém, huynh quang, 1an quang dai

GIOI THIEU

Vit liéu phat quang di va dang duoc nhiéu nha
nghién ctru trong va ngoai nudc quan tdm ngay
cang nhiéu do tng dung cua ching trong doi
song va khoa hoc. Nhiéu nim gin day, Vat liéu
trén nén aluminat kiém thd pha tap Eu®* ddng
kich hoat ion dat hiém hoéa tri 3 nhu SrALOj:
Eu®, Dy*, CaAl,O, Eu*, Nd* va BaAl,0,:
Eu®, DY*'[1, 2, 3, 4] da dugc ché tao va nghién
ctiu rong rdi. Gan day, vat lidu trén nén silicate-
alumino kiém tho (Sr, Ca),AlSiO; di duoc cac
nha khoa hoc quan tdm nghién cau [5, 6, 7].
Silicat kiém tho 12 mang nén thich hop ddi voi
vat liéu phét quang, 6n dinh héa hoc cao va kha
nang chiu nudc tot hon nhidu so vai vat liéu trén
nén sunfua va aluminat. Ngoai ra, cac vat liéu lan
guang trén nén silicate co6 do chéi cao hon va lan
quang dai hon cac vat liéu truéc do6 [7]. Bao céo
nay trinh bay cac két qua nghién ctu vé dic trung
quang phd cua vat liéu phat quang Sr,Al,SiO; don
pha tap (Eu, Dy) va dong pha tap (Eu, Dy) duoc
ché tao bang phuong phap phan tng pha ran trong
moi truong khir va khong khi.

THUC NGHIEM

Vat ligu phat quang Sr,Al,SiO; pha tap cac ion
dat hiém (Eu, Dy) dugc Che tao bang phuong
phap phan ung pha rin rin trong méi truong
khong khi va trong méi truong khir bang than
hoat tinh.
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Céc phdi liu gom SrC0O3(99,9%), Al,O;(99%),
Si0; (99.9%), Eu,03(99.9%) va Dy,03 (99.9%)
duoc can theo ti I¢€ hgp thuc. B,O; str dung lam
chat chay, véi ti Ié 1a 4% khéi lugng san pham.
Phéi liéu dugc nghién tron bang cdi ma ndo
trong thoi gian 2 gio, sau d6 hdn hop duoc nung
& nhiét do 1200°C trong 1 gio.

Gian d6 nhidu xa tia X thuc hién bai nhiéu xa
ké Bruker D8-Advance, ph6 phat quang (PL) va
phd kich thich phéat quang (PLE) thuc hién bing
phd ké huynh quang FL3-22 ciia Horiba.

KET QUA VA THAO LUAN

Gian dd nhiéu xa tia X cua vat liéu Sr,AlLSiO;:
Eu®* va SnALSIO;: Eu*, Dy*" chi ra trén trén
hinh 1. Két qua phan tich ciu trdc cho thay, cac
gian dd nhidu xa xuat hién céc vach dic trung
cua Sr,ALSIO; vai cau tric tinh thé tir giac cd
cac thong sé mang: a=b = 7,82 A%, ¢ = 5,26 A°,
a =B =1y =90° voi nhém khdng gian P-42;m.
Bén canh d6 van con mot luong rat bé thanh
phan pha caa SrAl,O,.

Trang thai hda tri cia ion Europium trong vat
liu phat quang chiu anh huong boi diéu kién
cdng nghé. Khi nung trong méi treong khir ion
Europium thudng ton tai & trang thai hoa tri +2
va khi nung trong méi treong khéng khi ion nay
thuong ton tai & trang thai hda tri +3. Phd phét
quang cua vat liéu Sr,Al,SiO; pha tap Europium
nung trong méi truong khéng khi, kich thich boi
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birc xa 365 nm, ¢6 néng do ion Eu thay déi chi ra
trén hinh 2. Ph6 xuat hién cac vach hep c6 cuc
dai & budc song khoang 578, 587, 619, 656 va
701 nm tuwong wng Véi dich chuyén giira cac
trang thai dién ta °Dy — 'F; J =0, 1, 2, 3, 4) dic
trung cho ion Eu**, phé PL khong xuit hién dai
rong caa ion Eu®. Pho c6 cudng do buc xa cuc
dai ung vé6i nong do ion Eu® 13 1,5 %mol.

(b)

Hinh 1: Gian d6 nhiéu xa tia X caa vat li¢u
Sr,AlLSIO;: Eu® (a) va Sr,ALSiO;: Eu®, Dy*" (b)

Phé kich thich phat quang cua Sr,AlLSiO;: Eu®* (1,5
%mol) & budc song burc xa 619 nm trinh bay &
hinh 3. Phé gém cac vach hep dic trung chuyén
doi dién tir trong cAu hinh dién tir 4f° tir trang
thai co ban 'Fy dén céc trang théi kich thich khéc
nhau, dich chuyén kich thich phéat quang manh
nhét wng voi chuyén doi 'Fo — °Lg & budc séng
394 nm.
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Hinh 2: Phé phat quang ciaa Sr,AlLSiO;: Eu®
(x%mol), véi x=0,1+2,0

Pho phat quang cua vat liéu Sr,AlSiO; pha tap
Europium nung trong moi truong khi, kich thich
boi birc xa 365 nm, ¢6 nong do ion Eu thay doi
chi ra trén hinh 4. Céc phé déu c6 dang dai rong
c6 cuc dai & khoang 515 nm, phd buc xa dai
rong nay dic trung cho chuyén doi buc xa cua
ion Eu** trong mang nén do dich chuyén tir trang
thai c6 cau hinh dién tir 4f°5d" dén trang thai co
cu hinh dién tir 4f". Pho phat quang con xuat
hién mot vach hep dic trung cho chuyén doi °Dy-
'F, ctia ion Eu®* véi cuong do rat bé. Bicu nay
ching 1o ring Eu®" da dwoc khir kha tt thanh
ion Eu®* trong qué trinh ché tao vat liéu va ion
Eu2+ dong vai tro la tdm phat quang trong mang
nén Sr2AlLSiO;. Cudng do buc xa Ion nhat @ng
VGi mau ¢6 nong do ion Eu* I3 1,5 %mol.
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Hinh 3: Phé kich thich phat quang caa
Sr,AlLSIO;: Eu® (1,5 %mol)
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Hinh 4: Phé phat quang caa Sr,AlLSiO;: Eu®
(x %omol), véix=0,1+2,0

Phé kich thich phat quang (PLE) cua cac mau
Sr,AlLSiO;: Eu* véi nong do ion Eu®* khac nhau
tir 0,1 dén 2,0%mol, do & birc xa c6 budc song
515 nm dic trung cho chuyén doi kich thich cua
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ion Eu®* trong mang nén Sr,Al,SiO; duoc trinh
bay trén hinh 5. Phé PLE xuat hién trong
khoang 275 nm dén 460 nm t6 hop nhiéu dai
rong, ¢ cuc dai ¢ khoang 320 nm. Phé PLE dai
rong la do chuyén doi hap thu tir trang théi co
ban cua ciu hinh dién tir 4f (3S;),) dén trang thai
kich thich cta cdu hinh dién tir 4f°5d cua ion
Eu®". Pho PLE cho thay, vat liéu phéat quang nay
c6 thé hap thu hiéu qua nang luong birc xa cua
LED mau xanh hoac buc xa tir anh sang mat
troi.
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Hinh 5: Phé PLE cia Sr,ALSiO;: Eu** (x %emol),
voix=01+20

Pho phét quang ciia SrAlLSiO;: Dy** (1 %mol)
nung trong méi trueong khéng khi, kich thich bai
buc xa 365 nm, chi ra trén hinh 6. Phd PL xuét
hién cac vach hep c6 cuc dai & budc song
khoang 482, 578 va 665 nm twong ung vai dich
chuyén gitra cac trang thai dién tir *F7, — °H, (J =
15/2, 13/2, 11/2) dac trung cho ion Dy**. Phé ¢6
cing dang nhu nhau khi mau nung trong moi
truong khur.
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Hinh 6: Phd phat quang cia Sr,AlLSiO;: Dy**

Pho kich thich phét quang (PLE) cua Sr,Al,SiO;:
Dy** (1% mol) ¢ng véi bic xa phét quang c6
bude séng 575 nm duoc chi ra trén hinh 7. Phd
PLE bao gdm cac vach hep, twong ng vdi cac
chuyén doi ddc trung 4f-4f tir trang thai co ban
®H,:» 16n cac trang thai kich thich khac nhau cua
cau hinh dién tir 4f° ciia ion Dy** [8].
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Hinh 7: Phé PLE cia Sr,AlLSiO;: Dy**

Két qua khao sat phd phat quang cua mau
Sr,AlL,SiO; dong pha tap Eu, Dy** khi nung mau
trong moi truong khong khi va moi truong khi
chi ra trén hinh 8. Véi mau khi nung trong moi
trudng khong khi, phd PL chi xuat hién cac vach
hep dic trung phat quang cua ion Eu® va ion
Dy*". Trong khi d6, v6i mau nung trong moi
trudng khir phd PL chi xuat hién dai rong dic
trung cho ion Eu®, ddng thoi miu cé kha ning
birc xa 1an quang dai. Két qua nay chi ra rang,
trong vat liéu Sr,AlSiO;: Eu®*, Dy**; ion Eu**
dong vai trd tam bic xa va ion Dy*" dong vai tro
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Hinh 8: Phé Phat quang cia Sr,Al,SiO;: Eu, Dy**
khi nung trong méi trwong khong khi (1)
va trong khi khi (2)
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tam biy nham bt hat tai khi bi kich thich va sau
do giai phong nhiét, nang lugng nay kich thich
ion Eu* biic xa hinh thanh co ché 1an quang dai
cua vat liéu.

KET LUAN

Céc vat liéu Sr,AlLSiO; don pha tap (Eu®* Eu®,
Dy**) va dong pha tap (Eu, Dy**) duoc ché tao
va nghién ctru. Cac két qua da chi ra, phat quang
cua vat lieu Sr,AlLSiO;; Eu* c6 hiéu suét cao,
phét birc xa mau xanh 14, c6 kha niang hap thy
birc xa tir LED xanh nham tao ra LED trang. Vat
lieu Sr,AlLSIO;; Eu?*, Dy** phat buc xa mau
xanh 14, 1a vat liéu 1an quang dai c6 trién vong
ung dung.
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