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Phan I :
TIM HIEU DONG PHAT QUANG TIA TU NGOAI, TIA TiM, TIA LUC & M ANG MONG
ZnO/TiO,

1. Téntap chi: Materia letters,

S6 th ¢ t v 61, xuat ban ndam 2007. S 6 trang: 3 (4735 dén trang 4737).

Téac gia: Hua Shen: Khoa Vat Ly, BH Khoa hoc vaki thuat Nam Kinh, Trung Quéc.
Linxing Shi, liyong Jiang, Xiangyin Li: Vi én KT Thuat Bién Tt va Quang Dién, DH Khoa
hoc va ki thuat Nam Kinh, Trung Quéc.

Lién hé tac gia: Bi én tho ai: + 86 2584315592, email: ceryslx@gmail.com (L.Shi)

2. Tén bai bao: Co-emission of UV, violet and green photoluminescence of ZnO/TiO , thin
film (Tiéng Viét: B 6ng phat quang tiat ngoai, tia tim vatialuc cia mang méng
ZnOITiO,).

3.Muc dich chinh cta nghién ctu:

Ché tao mang mong ZnO/TiO, trén dé thly tinh thach anh bang phuong phap béc
bay chim dién t&r. S dung phuong phap nhiéu xa tia X (XRD), ph6 Raman, phé truyén qua
va phd quang phéat quang dé nghi én ctru cau trc va dac tinh quang hoc ctia mang duwoc tao.

Khao sat viéc sir dung mang TiO, lam nén cho mang ZnO dé tang hiéu qua cua biic
Xa guang phat xa hodc thay doi b wdc séng birc xa.
4.Phuong phap tao mau:

- Mang ZnOITiO, duoc tao ra bang phuong phap phin xa.

- Mang ZnO, TiO,, ZnOITiO,, vaTiO./ZnO duoc lang dong trén dé thach anh
$»30mm. TiO, l&ng dong & nhiét dd 200°C vaZnO & 300°C. Binh d& dwoc rut chan khéng
dén 4p suat 2.10 torr. Khi do, Ar (c6 do tinh khiét 99.9999%) khoang 18sccm (centimet
khdi trén phat) dwoc khac 18n dé trong 5 phat. Cudi cting, mdt dong O, (c6 do tinh khiét :
99.9999%) khoang 35sccm cho TiO, vakhoang 60sccm cho ZnO duoc dan vao. voi &p suét
lam viéc 1.0x10™Torr cho TiO, va

2.4x10™Torr cho ZnO. Sting dién 140 ] ZnO (002)
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Fig. 1. XRD patterns of thin films.
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- Mau duoc tao ra gdm co: ZnO, TiO,, ZnO/TiO,, TiO,/ZnO.
5.Bién luan két qua:
Qua trinh nghién ctu cho ra 4 pho:
a. Phé XRD cutia 4 mau:
« Mang TiO, khdng c kha nang két tinh khi duoc tao & 200°C.
» Mang ZnO c6 kha nang két tinh, thé hién qua mot dinh trong h inh phd. D0 cao clia dinh
khoang 15nm.
« Khi dat TiO, lalép che trén ZnO (TiO,/ZnO), pho thu dwoc cho thay tinh chét tinh thé cla
ZnO duoc cai thién it, thé hién qua viéc dinh phd tang nhe, nira do rong cuc dai clia dinh
(FWHM) ciing nho lai.
o Khi dat TiO,lalép nén dudi ZnO (ZnO/TiO,), tathdy dinh pho cao, bé réong pho hep cho
thdy tinh chét tinh thé clia ZnO tang | én rat nhiéu.
b. Phd Raman & nhiét d6 phong ctia 2 loai mang ZnO/TiO, va TiO,/ZnO:
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Fig. 2. Room temperature Raman spectra of ZnO/Ti0, and Ti0,/Zn0 films.

Vi TiO, khong cd tinh chat tinh thé, ZnO nguyén chét c6 tinh tinh thé yéu nén takhong xét
phd clia no.

« Phé clia ZnO/TiO,: ¢6 3 dinh 12384, 435 va573cm™.

« Phd clia TiO,/ZnO: ¢6 2 dinh 12384 (A, (TO)) va 437 cm™ (E, (H)) 1ard rang nhat.

Nhin qua, tathdy dinh 435,6 cm™ ZnO/TiO, 1&n hon nhiéu so véi dinh 437 cm™ clia
TiO,/Zn0O. Biéu nay cho thay tinh chat tinh thé clia ZnO tang | én nhiéu khi st dung TiO,
lam nén.



c. Ph6 hé s6 truyén clia 4 mau:
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Fig. 3. Transmittance spectra of ZnO thin films.

- Ca 4 mau déu co hé s6 truyén qua cao (80%) ddi véi cac b wdc song tir 400 - 800 nm. Su
dao déng hé sb truyén trong vung kha kién dwoc gay ra bdi sv giao thoa tai mat phan gidi
gilra mang moéng va chat nén. Hé s6 truyén gidm manh trong v ung tia tlr ngoai do sy hap thu
manh ctia mang ZnO.

- ndng lugng dd rong vang cdm quang hoc ctia ZnO trong mau ZnO tran, TiO ,/ZnO va
ZnO/TiO, tuvong (rng 1a 3,38eV; 3,35eV; 3,32 eV. Tuy nhién, nang lv ong d6 rong ving cdm
quang hoc clia mau TiO, tran 143,76 eV so sanh véi tinh thé TiO,, (3,2 eV) vaTiO, khéng
c6 tinh tinh thé (4 eV), ta thdy mang TiO, tao bdi nén thach anh & 200°C khong ¢4 tinh tinh
thé.

d. Phd quang phéat quang dw¢i tac dung ctia den Xeon 325nm:
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Fig. 4. Room temperature PL spectra of samples excited with a 325-nm Xe lamp.



- Mang ZnO tran quan sat dwgc mot dinh yéu cla tia t ngoai c6 b wéc séng 378nm voi nira
d6 rong cuc dai (FWHM) 1a40nm, va cd mot su phat quang khéng dang ké & v tng nhin
thdy va co thé ting tir mang ZnO chét luong két tinh kém 1ang dong truc tiép tr én chat nén &
nhiét do thap.

- Mang ZnO/TiO,: CO6 su phat xa dong thoi tia ti ngoai cé b wdéc séng 378nm, phat xa manh
tia tim c6 budc séng 423nm, phat xa yéu tia xanh c6 b véc séng 544nm
- So sénh pho PL clia mang ZnO/TiO, tran va ZnO thady cuwong do cu sw phat quang tia tir
ngoai tang 6 lan va FWHM gidm tir 40nm xudng 16nm. Thong thuong , phd PL tir mang
ZnO bao gom day birc xa tia tit ngoai va day birc xa kha kién. Blrc xa tia ti ngoai lado su
tai hop exciton, phat quang anh sang kha kién lavi cdu trlc cho héng.

- Binh 423 nm (tim): manh hon hon dinh 378 nm (cuc tim). 2 dinh nay hiém khithdy xuat
hién cuing ldc. Didu ndy van chuwa dugc giai thich rd rang.

6.K ét qua thu duoc:

- XRD vapho raman cho thdy tinh chét tinh thé clia mang ZnO tang Ién nhiéu khi str dung
mang TiO2 lam mang nén.

-Phd PL chi ra rang mang mong ZnO/TiO, birc xa dong thoi tia ti ngoai (378 nm), tim (423
nm) valuc (544 nm). Blrc xa mau tim ctia ZnO/TiO2 c6 dinh pho cao, bé rong hep, hiém
khi xuat hién, c6 blc xa sac



PHAN II:

BIEN LUAN KET QUA BO DUNG DICH Sn02/TiO02 VOI CAC NONG BO KHAC
NHAU

12000 "
| — Thuy Tinh
10000 TiO,/SnO,5%
TiO,/SnO,10%
8000 ~ Ti0./SnO.20%
’g 2/ 2 g
3 eo0o- TiO,/SnO,30%
=
7]
g 4000- ’
= - |
2000 S
04 . - —
200 400 600 800 1000 1200

Wavelength (nm)

Chuén bi mau:

Mau gdm cac dung dich SnO2, pha th ém TiO2 vi cac ndng do 1an lwot 1a 5%, 10%,
20%,30% trén dé thuy tinh véi ngudn kich thich laser.

Két qua:

Sau khi do bang phuong phéap PL, ta thu dwoc ph6 clia 4 dung dich nhw dd thi sau:

Pho ctia 4 dung dich déu cé 2 dinh: 532 nm (xanh), 712 nm (dd). Tuy nhi én, ndng do dung
dich cang cao thi dinh pho cang cao, bé rong dinh cang hep. Diéu nay chitng to lakhi dung
dich SnO2 khi pha TiO2 vgi ndng do ¢ ang cao thi tinh chat ctia nd cang thé hién ro rét.
Chay:

- Ca 4 d6 thj déu co dinh cao &ng v&i khodng 398 nm. Day | & dinh gay ra do Iép mang
thay tinh dwoc dung lam lam. Khi kh&o sat phd, ta cé thé bé qua dinh phd nay.



