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LOI CAM POAN
T6i xin cam doan ddy 1a cong trinh nghién ctu cua riéng toi, cac két

qua nghién ctu 1 trung thuc va chua duogc cong bé trong bat ky cong trinh

nao khac.

Thai Nguyén, thang 5 nam 2018

Hoc vién

Nguyén Chi Huy
Xac nhan Xéac nhan

ciia truéng khoa chuyén mén  cia giang vién hwéng dan khoa hoc

PGS.TS. Nguyén Viin Piing



LOI CAM ON

Dé tai “Nghién cizu si chuyén pha cdu tric va tinh chat quang-tir cia
vdt ligu BaTiO; pha tap Mn” 1a ndi dung t6i chon dé nghién ciu va 1am luan
van tot nghiép sau hai ndm theo hoc chwong trinh cao hoc chuyén nganh Quang
hoc tai truong PH Khoa hoc — DH Thai Nguyén.

Dé hoan thanh qué trinh nghién ctu va hoan thién dé tai, 11 dau tién toi
xin giri 10i cam on sau sac dén PGS. TS. Nguyén Vin Ping — nguoi da truc
tiép chi bao va hudng dan tdi trong sudt qua trinh nghién ciu.

T6i xin guri 161 cam on dén NCS. ThS Nguyé&n Thi Dung va NCS.ThS Lé
Thi Tuyét Ngan da hd tro t6i trong qua trinh thuc hién luan van. Ngoai ra toi
xin chan thanh cam on cac thay, cd trong Khoa Vit Iy va Céng Nghé — Truong
PH Khoa hoc da dong gop nhitng y kién quy bau, tao diéu kién vé thoi gian, co
s& vat chat, thiét bi cho toi trong sudt qua trinh hoc tap va nghién ciru cua minh.,

Cudi cung, toi xin cam on gia dinh, ban bé va ddng nghiép da luén & bén,
dong vién, gop y dé tdi hoan thanh khoa hoc va ban luan van nay.

Tréan trong cam on!

Thai Nguyén, ngay 12 thang 5 nam 2018

Hoc vién

Nguyén Chi Huy
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DANH MUC CHU VIET TAT VA CAC KY HIEU

1. Cac chir viét tit

AFM : phan st tir
BTMO - hé vat liéu BaTiy,Mn,O3
BTO : BaTiO3
DNX : dinh nhiéu xa
EDS : pho tan sic nang lugng
FeRAMs : bé nhé truy cap ngdu nhién trén co s vat ligu sat
dien
FM : St tir
h-BTO : cau tric hexagonal cua BaTiOs
PM : thuan tur
t-BTO : cau trlc tetagonal ciia BaTiO;
VNX - vach nhiéu xa
XRD : nhiéu xa tia X
2. Céc Ky hiéu
0 : goc nhiéu xa
3d - kim loai chuyén tiép
A : vi tri cua ion dat hiém trong cau trdc perovskite
ABO;
B - vi tri cta ion kim loai chuyén tiép trong cau trlc
perovskite ABO;
Ba(1) va Ba(2) : barium ¢ vi tri 1 va vi tri 2 trong 6 mang
O : khoang céch giira c4c mat phang mang

E . dién truong



Vi

i  tan sb

H . tur truong

M St do

0O(1) va 0(2) : OXy ¢ vi tri 1 va vi tri 2 trong 6 mang

P : d6 phan cuc

R dién tro

r : ban kinh

T : nhiét do

t : thoi gian

Tc : nhiét do chuyén pha sat dién - thuan dién
Ti(1) vaTi(2) : titanate o vi tri 1 va vi tri 2 trong 0 mang
U - hiéu dién thé

p - dién tro suat

3. Mot so thuit ngir dwoc dich tir tiéng Anh sir dung trong luin 4n

multiferroics > vat liéu da pha dién tur

orbital : quy dao



Vil

DANH MUC CAC HINH VE

Trang
Hinh 1.1. Qua trinh chuyén pha ciu tric va nhiét dé chuyén pha cuaa vt liéu
BTO (cac duong cham 12 gia dinh cau tric 1ap phuong).........ccoeeveeeveeeeeeeneenn, 3
Hinh 1.2. Cau tric 13p phuong ctia BTO. ......cccoveveveeeeieseseeeeteseesese s 4
Hinh 1.3. Vi tri C4C 10N trong CAU trUC tl GIAC.........evvvveeereeeeeeeeeeeeseeeesee s 4
Hinh 1.4. Cau tric luc gi4c cuia BaTiO; va vi tri cua c4C nQUY8N ter. .........ev...... 5

Hinh 1.5. M@ hinh thi nghiém dé xac dinh nhiing dic trung hap thu tia UV cua
BTO oottt ettt ettt 6

Hinh 1.6. M hinh chuyén mac cua vat lieu BTO khi chiéu dong thoi tia UV va
chum anh sang do tir dau do laser HeNe, trong d6 B 1a hé sé kich thich nhiét ....6

Hinh 1.7. (a) P9 rong viing cam (Ey) va ap suét chuyén pha kim loai dién moi (Pyy)
phu thudc khoang cach Ti-O cua ba titanates: SrTiOs, h-BTO va ¢c-BTO;(b) M6
hinh c4u tric ving nang luong cta Cac perovskite titanates. ...........oc.oveveeveeveveennes 7

Hinh 1.8. (a) Cau trac vang ning luong cua BaTiOj; theo tinh toan ly thuyét; (b)
Phéd hap thu caa mau BTO, BTO +1.0 wt.% Fe,0; va cta Fe;05. e, 7

Hinh 1.9. Ph hap thu va hiéu tmg d6i mau tir vang nhat sang ndu sim caa mau
nano tinh thé BTO trudc (a) va sau (b) khi chiéu btic Xa UV.......cccoooevevveeereenn. 8

Hinh 1.10. Tinh sat tir cua vat liéu nano tinh thé BTO ting manh, sau khi chiéu
010 (o ;T U LY R 8

Hinh 1.12. Gian d6 nhiéu xa tia X cta hé mau Ba (Ti;,Mn,)O5(0 < x < 0.10).10

Hinh 1.13. Ty Ié hai pha cau tric cua vat liéu Ba(Ti..,Mn,)Os thay doi theo nng
A0 ThAY ThE MIN......eeieieeeeeee ettt 10

Hinh 1.14. Gian d6 pha tir tinh caa hé vat liéu BaTi;,Mn,O; (0.0< x < 0.5).....11
Hinh 1.15. Puong tré sat tir do ¢ cac nhiét ¢6 khac nhau cia mang mong vat liéu
Ba(Ti;xMny)Oz pha tap 5% M. ..o 11

Hinh 1.16. Su phu thudc ciia binh phwong do hép thu (o) theo ning luong cua
NE BaATI1xMNyO3.iiiiiiiiii s 12


file:///C:/Users/KHANG/Desktop/File%20sửa%20LV.docx%23_Toc515466997
file:///C:/Users/KHANG/Desktop/File%20sửa%20LV.docx%23_Toc515466999
file:///C:/Users/KHANG/Desktop/File%20sửa%20LV.docx%23_Toc515467001
file:///C:/Users/KHANG/Desktop/File%20sửa%20LV.docx%23_Toc515467006
file:///C:/Users/KHANG/Desktop/File%20sửa%20LV.docx%23_Toc515467006
file:///C:/Users/KHANG/Desktop/File%20sửa%20LV.docx%23_Toc515467018
file:///C:/Users/KHANG/Desktop/File%20sửa%20LV.docx%23_Toc515467018

viii

Hinh 1.17. Phé PL cua vt liéu BaTiO; pha tap Mn (dang v dinh hinh xu ly
nhiét & 450 °C trong 12 h (a), 20 h (b) va 36 h (c); dang tinh thé nung & 700 °C

TrONG 4N (d)) weviieei s 13
Hinh 2.1. Quy trinh ché tao bang phuong phap phan Gng pha ran. .................. 14
Hinh 2.2. Gian d6 nung so bo (a) va thiéu két (b) duoc sir dung dé ché tao mau
0T 0T a0 (SRS 15
Hinh 2.3. M6 hinh hinh hoc cua hién tuong nhidu Xa tia X........cocceeveveveerenne, 16
Hinh 2.4. So @ khéi ctia hé do phd hap thu tia X . ...c..c.oveeeeeeeeeeeeeeeeeee 19
Hinh 2.5. CAu triic va hinh dang cta phd hap thu tia X.....o.ceveveeeiveeeeeeeee 19
Hinh 3.1. Phé tan sic nang luong ciia mot sé mau dai dién cho hé mau BaTiy.
M, O3 (VG X = 0,0, 0,08 VA 0,1)..rroooooeeoeeeeeeeeoeeeeeseee e eeseesssssseeseenoe 21
Hinh 3.2. Gian d6 nhiéu xa tia X cua vat liéu BaTi;xMn,O; (0,0<x<0,1).....23
Hinh 3.3. Ty I¢ hai pha cau trdc cua vat liéu BaTi,.,Mn,O5 thay doi theo nong do
ENAY TE IMIN (X). oottt n s en ettt 24
Hinh 3.4. Pho hap thy cua vt liéu BaTi,Mn,O5 (0,0 <X <0,1) oo, 25
Hinh 3.5. Ph6 huynh quang cia mot s6 mau dai dién cho hé BaTiy.,Mn,03 (0,0 <
X S0, ] )it 27
Hinh 3.6. Phé hap thu tia X cua vat liéu BaTi;,Mn,O3 (0,0 <x <0,1).............. 28
Hinh 3.7. Puong cong tur tré cua vat licu BaTiy.,Mn,O;3 (0,0 < x<0,1)........... 31

DANH MUC CAC BANG

Trang
Bang 1.1. Ty I¢ hai pha cAu tric t-BTO va h-BTO trong vat liéu BaTi.,Mn,O5 .... 10


file:///C:/Users/KHANG/Desktop/File%20sửa%20LV.docx%23_Toc515467019
file:///C:/Users/KHANG/Desktop/File%20sửa%20LV.docx%23_Toc515467019
file:///C:/Users/KHANG/Desktop/File%20sửa%20LV.docx%23_Toc515467019
file:///C:/Users/KHANG/Desktop/File%20sửa%20LV.docx%23_Toc515467031

