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ché tao diot phat quang 4nh sang trang, vat liéu thity tinh nay chifa cac thanh
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Linh vye k§ thuit dwoc dé cip

Séng ché dé cap dén vat licu thiy tinh pha c4c nguyén t§ dit hiém chira cac
thanh phan TeO,, B,03 Na,0, ZnO, CeO,, Tb,0; vi Smy0; duge tmg dung d& ché
tao linh kién quang hoc, cu thé 1 diot phét quang (LED) énh sang tring.

Tinh trang ky thuét ciia sang ché

D2 biét dén v4t ligu thiy tinh pha tap nguyén t6 dAt hiém da va dang dugc
nghién ctru rong réi, dugc cac nha khoa hoc va cong ngh¢ quan tim dic biét do cac
ttng dung tiém nang cua chiing trong cac linh vyc thong tin quang hoc, vat liéu
quang hoc hay ché tao c4c vat lidu lam di6t phat quang anh sing tring, v.v., trong
sb céc thiy tinh thi thiy tinh borat tellurit thé hién nhitng tinh chét dic biét nhu c6
su 6n dinh co hoc, bén héa hoc va dic biét trong sudt trong vung anh sing nhin
thdy. Hon nita, vat liéu ndy c6 ning luong phonon thap. Chinh nhe nhitng wu diém
nay, nén thiy tinh borat tellurit tr thanh vat liéu ly twéng dé pha tap c4c nguyén tb
dat hiém. Tuy nhién, céc vit ligu ndy chi méi phat quang cac birc xa don sic ndm
trong cc ving phd dic trung cua cdc nguyén t6 dat hiém do, nhung chua tao ra
duoc mot vat liéu phat ra birc xa nim trong vung 4nh sang tring.

Ban chit ky thuit ciia sang ché

Muc dich cia sang ché 1a d& xuét vat li¢u thdy tinh pha c4c nguyén t6 dit
hiém chtra cac thanh phin TeO,, B,03, Na,0, ZnO, CeOs, Tb,05 va Sm,0; ding dé
ché tao di6t phét quang cé birc xa nim trong ving 4nh sang tréng.

Vit li¢u thuy tinh pha c4c nguyén t§ dit hiém theo sang ché chira cic thanh
phén thiy tinh theo ty 18 % mol: 47TeO, - 30B,03 - 10ZnO - 10Na,0 - 1CeO, -
1Tb,05 - 1Sm,0;.

Vat liéu thiy tinh pha céc nguyén t6 dit hiém chira céc thanh phan TeO,,
B,03, Na,0, ZnO, CeO,, Tb,03 va Sm,0; theo séang ché dugc ché tao béng phuong

phéap néng chay. Péy la phuong phap dugc sir dung lau doi, nhung dén nay van
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tiép tuc 4p dung va duoc phat trién rong rai do didu kién cong nghé phat trién va
hiéu suét cao. Cac thiét bi 10 nung tng dung trong phuong phéap nay ngay cang da
dang vé chiing loai, chat lugng cao va duoc diéu khién chinh x4c bing chuong
trinh may tinh da giip ning cao dugc chit lugng ctia vét lidu thuy tinh loai nay.
Vit ligu thity tinh pha cdc nguyén t6 dit hiém chtra céc thanh phan TeO,, B,Os,
Na,O, ZnO, CeO,, Tb,03 va Sm,0; theo sang ché dugc ché tao theo quy trinh bao
gdm céc budc sau:

- bude 1: chudn bi nguyén li¢u, bao gém cac hoa chét TeO,, B,03, Na)O,
Zn0, CeO,, Tby,O3 va Sm,03;

- buéc 2: tron va nghién hén hop TeO,, B,03, Na,O, ZnO, CeO,, Tb,0; va
Sm,0; ¢ nhiét dd phong trong méi trudng khong khi véi thoi gian 1a 3 gio;

- budc 3: séy hdn hgp TeO,, B,0;, Na,O, ZnO, CeO,, TbyO3; va Smy0; &
nhiét 6 100°C trong thoi gian 24 gid;

- budc 4: nung hdn hop TeO,, B,0; Na,0O, ZnO, CeO,, Tby0;3 va Sm,0s3 &
nhiét d6 1350°C trong thoi gian 2 gid véi tde dd gia nhiét 10°C/phut dé thu duoc
thiy tinh;

- bude 5: U thiy tinh ¢6 hén hop TeO2, B203, Na20, ZnO, Ce02, Tb203
va Sm203 & nhiét d6 350°C trong thoi gian 5 gid; va

- budc 6: mai va danh bong thiy tinh cé hén hgp TeO2, B203, Na20, ZnO,
Ce02, Tb203 va Sm203.

Vat liéu thay tinh pha cdc nguyén t& dat hiém chira cic thanh phan TeO,,
B,0;, Na,0, ZnO, CeO,, Tb,0; va Sm,03 cb clu tric cia vat liéu v6 dinh hinh
duogc ng dung trong linh vuc thong tin quang, ché tao cac linh kién quang hoc, cu

thé 14 di6t phéat quang 4nh sang tréng.
MO ta vén tit cac hinh vé

Hinh 1. Quy trinh ché tao vt liéu thuy tinh pha cic nguyén t6 dat hiém chira
c4c thanh phan TeO,, B,03, Na,0, ZnO, CeO,, Th,03 va Sm,05 theo sang ché.

Hinh 2. Toa d§ mau cua véat li€u thiy tinh chta cac thanh ph?m TeO,, B,0;,
Na,0, ZnO dugc pha tap CeO,; , hodc Tb,0;3, hodc Sm,0;.
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Hinh 3. Toa d0 mau cua thiy tinh chira cac thanh phén TeO,, B,0; Na,0, ZnO,
CeO,, Tb0;3 va Sm,0s.
M6 ta chi tiét sang ché

Vit li¢u thuy tinh pha cac nguyén t§ dét hiém chira c4c thanh phin TeO,,
B,03, Na,O, ZnO, CeO,, Tb,0; va Sm,0; theo sang ché dugc ché tao theo quy
trinh gdm céc budc nhu sau:

+ buée 1: chuin bi nguyén liéu. Cac hda chit ban dau 13 TeO,, B,05, Na,0,
ZnO, CeO,, TbyO3 va Smy0; c6 d9 sach 12 99,99% va 1an luot dugc céan theo ding
ty 1¢ thich hop;

+ budc 2: trdn va nghién hdn hop TeO,, B,03; Na,0, ZnO, Ce0,, Tb,0; va
Smy0; & nhiét d§ phong trong méi trudong khdng khi véi thoi gian 1a 3 gio;

+ budc 3: séy hén hop TeO,, B,03; Na,0, ZnO, CeO,, Tb,0; va SmyO; di -
tron va nghién & budce 2. Qua4 trinh séy dugc thye hién & nhiét d6 100°C trong thoi
gian 24 gio;

+ bude 4: nung hén hop TeO,, B,03, Na,O, ZnO, CeO,, Tb,0;5 va Sm,0;.
Day 1a budc quan trong ctia quy trinh ché tao vat liéu thuy tinh theo sang ché. Tt
ca hdn hop hén hop TeO,, B,03 Na,0, ZnO, CeO,, Tb,0;3 va Sm,0j; sau khi séy sé
dugc dua vao 16 nung dién, véi tc do gia nhiét cua 1o nung 1a 10°C/phit va nung
¢ nhiét do 1350°C trong 2 gid trong méi trudng khong khi. Sau dé duoc 1am ngudi
nhanh xuéng nhi¢t d6 phong s& thu dugc thity tinh ctia hén hop TeO,, B,03, Na,0,
Zn0O, CeO,, Tb,O3va Sm,03;

+ budc 5: u thiy tinh ctia hdn hop TeO,, B,03; Na,0, ZnO, CeO,, Tb,0; va
Sm,05.U lai thiy tinh cta hén hgp TeO,, B,0s Na,O, ZnO, CeO,, Tb,0; va
Sm,0;3 & nhiét d6 350°C trong thoi gian 5 gid dé 6n dinh cAu tric thiy tinh; va

+ budc 6: mai va danh bong thuy tinh ciia hdn hop TeO,, B,0; Na,0, ZnO,
CeO,, Tb,0O3va Sm,0;.

Thiy tinh ¢6 hdn hop TeO,, B,03, Na,0, ZnO, CeO,, Tb,0; va Sm,O; sau
khi 1 s& dwoc mai va danh béng. TAt ca vat liéu thiy tinh nay déu trong subt.

Nhu thé hién trén Hinh 2, vt lidu thiy tinh chita céc thanh phin TeO,,
B,03, Na,O, ZnO, CeO, c6 toa dd mau la (0,1150; 0,1521; 0,7329) mau xanh da
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troi, néu vt ligu thiy tinh c6 thanh phin TeO,, B,03, Na,0, ZnO, Tb,0s thi toa d6
mau la (0,2775; 0,6211; 0,1014) mau xanh 14 ciy va néu vit liéu thiy tinh chira
cac thanh phﬁn TeO,, B,03, Na,0, ZnO, Sm,0; thi toa d mau la (0,5700; 0,3321;
0,0979) mau dé cam.

Nhu thé hién trén Hinh 3, vét liéu thiy tinh chtta cdc thanh phin TeO,,
B,03, Na,0O, ZnO, CeO,, Tb,0; va Sm,05 thi toa d§ mau (0,3750; 0,3245; 0,3005),
hay néi cach khac, khi kich thich bang birc xa 350nm thi phat xa cta vt liéu thuy
tinh chira cac thanh phén TeO,, B,03, Na,0, ZnO, CeO,, Tb,03 va Sm,05 13 4nh
sang tring,

Vi du thye hién siang ché

DPé ché tao 10g vét liu thay tinh theo sang ché (ty 1€ % mol): 47TeO, -
30B,0; - 10ZnO - 10Na,0 - 1Ce0, - 1Tb,0; - 1Sm,0s, cu thé ting thanh phén
twong irng nhu sau:

TeO,: 6,2982g;

B,0s: 1,7537g;

Zn0: 0,6832g;

Na,0: 0,5204g;

CeO,: 0,1445g;

Tb,05: 0,3072g; va

Sm,03: 0,2928g.

Hiéu qua dat duoc cia sang ché

Vit liu thuy tinh chira cic thanh phin TeO,, B,0; Na,O, ZnO, CeO,,
Tb,03 va Sm,0; ding dé ché tao diot phat quang 4nh sang tring c6 chét lugng cao
va dic biét 13, san phdm thu dugc theo quy trinh nay & dang khéi va c6 kich thuéc
16n so v6i cac phuong phép ché tao thuy tinh khac, vi du nhu phuong phap sol-gel.

Vit li¢u thuy tinh chra cic thanh phr:?m TeO,, B,0s3 Na,O, ZnO, CeO,,
Tb,03 va Sm,O; ¢ thanh phin ty 18 theo % mol x4c dinh, 13 san phim cia quy
trinh ché tao phu hop dé tao ra tinh chét dic biét nhu c¢6 sy 6n dinh co hoc, bén
héa hoc, ¢6 ning lugng phonon thip va trong sudt trong ving 4nh séng nhin thiy.

Sang ché @& cap dén vat lieu thily tinh chira cac thanh phﬁn TeO,, B,0;, Na,O,
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Zn0, CeO,, Tb,03 va Sm,0; khi kich thich bﬁng budc séng 350nm s€ phat ra 4nh
sang tring dung ché tao diot phat quang 4nh sang tring.



19714
YEU CAU BAO HO

1. Vat li¢u thity tinh pha cdc nguyén t6 dat hiém dung dé ché tao diot phét quang
anh séng tréng chira cac thanh phén thdy tinh (ty 1&€ % mol): 47TeO, - 30B,0; -
10ZnO - IONaZO - ICCOZ - 1Tb203 - 181’11203 .

2. Vat ligu thuy tinh theo diém 1, trong dé vat lidu nay c6 cAu triic vat lidu vé dinh

hinh.
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Hinh 1

Terenns deus @ inevencdinennnhrannns wenan

. .
0946002 03 04

Ilinh2, Tea d§ miu ciia m&u thiy tinh Tellurite chi Hinh3. Toa 8§ miu cia miu thiy tinh Tellurite
pha tap CcO, 'Tb,0, vi Sm,0, déng pha tap CcO, Tb,0, va Sm,0,
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