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1. MO PAU

§t li¢u siéu dan nhiét dd cao da thu hit sy nghién ciu d¥c biét cda nhigu phong thi nghiém

k€ tir khi Bednorz va Muller nim 1986 céng b3 vé viéc phét hién ra hé siéu din cda
Cu-O cé nhigt 46 chuyén pha Tc = 30 K. Vi muc dich rfghién céru ¥ng dung, ming méng
1 siéu din dugc dic biét quan tim nghién ciu ché tao. Ming vit lidu siéu din nhiét dd
nhigu dng dung trong ky thudt vi dién ti, cdc thié€t bi séng ngdn, cic loai sensor vi céc
ng khdc. Cé r&t nhieu phwong phdp tao mang siéu din, trong d6 phdi k& dén cdc phuong
dbng bdc bay bing chim dién i [1], b8c bay nhiét tirng 16p [2], phiin xa Catdt (3], bdc
ayén ti bdng chim Laser [4], ky thudt phun son, ky thuit phd ma [6], phwong phép 1ing
> kim [6]. Trong théng bio nay ching t6i d€ cip dén viéc tao mang siéu din hé Y-Ba-Cu-O
huwong phép phun phd vt ligu situ din 1én trén bé mit d& don tinh thé SrTiOs cé dinh
(001). Céc két qud nghién ciu hinh théi hoc, thanh phin hop thirc tham gia trong hat,
it va cfu tric cda mang bing kinh hién vi dién t& quét (SEM) vi phé n¥ng lweng tén sfc
nghen (EDX) ciing dwge trinh bay.

2. THI NGHIEM

ang diy siéu din Y,Ba,Cu307_, di dugc ché tao qua nhitng buée nhur sau:
tan bi bét me:

it liéu ban diu Y;03, BaCOj, CuO c6 46 sach phén tich (PA) dwoc cin sao cho ¢é thanh
igp thirc cdc nguyén t& tham gia 1 Y:Ba:Cu = 1:2:3. Sau d6 ta ép thanh vién réi nung
hwong phép tao miu gém. Sau khi xi& 1y nhiét d¢ tao thinh vién siéu din c6 dd thanh
nong mudén YBa;Cus0;_,, ta dem nghién thit ki cdc vién ndy thianh hat cé kich thwéc
im.

1an bi dé:
h&i don tinh thé SrTiO; dwoc cit dinh hwémg theo truc ¢, kich thuéc be mit cda dé 1A

'mm2. D& dwoc mai ddnh béng thit ki sao cho céc bé mit khéng cdn vét 181, 16m va céc
érc, sau dé dé dwoc rira sach bing axeton hodc cbn réi siy khé.
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¢. Tao mang:

Diing mot loai keo hiru co polime tdng hop c6 nhigt dé phian hiy c¢& 400 - 500°C cho v
mi nio nghién k¥ véi bot siéu din theo mét ty 1& di dwoce tinh todn. Sau khi keo v bot di
trén déu thanh mdt dung dich, ta phun hojc phét dung dich niy 1én trén mit A€ SrTi0; di
gia cdng. Cé the phun mdt 16p hay nhidu 16p thy theo ming diy hay mdng. D4 day t8i thi
phét mét 16p dung dich khodng 1 um. D€ cho keo khé di bam vio dé, dwa miu vao 1o nung
dwoce ning nhigt 45 theo 1d tir nhiét d5 phong dén 930°C, giir tai d6 trong 10h, sau dé gidm
dd xudng 600°C, duy trl trong 5h, tiép tuc gidm dén 400°C, gur trong 5h nira v cudi clin
dwgc 1aAm ngudi theo 15 nung dén nhiét dé phong.

Mang truwéc khi xik Iy nhiét d6 <6 miu den niu bdng, ¢ dién brés mat hang trim k)
ciu triic vé dinh hinh,

Sau khi xi Iy nhiét, mang ¢6 mau den, bam chit vio dé. Dién trd be mit khodng tir vi
dén vii trim 6m & nhigt dé phong.

MAu ‘dwoc khdo s&t vé hinh thii bing kinh hién vi dién ti quét JMS-5300 va kh
microzone cic thinh phin nguyén t& tham gia trong néi hat va bién hat nhé mdy EDX-Q:
C4u tric cda mang dwoc nghién citu bing phuong phdp nhieu xa tia X trén may Siemens [

3. CAC KET QUA VA THAO LUAN

Anh 113 dnh SEM cdu mét mang day YBa,CuzO7_, tao bling phwong phép phi s
trén d€ SrTiOs vi quy trinh céng nghé di trinh biy & phin trén. Ta nhin thiy ring m¥
¢6 dang xi xl, cdc hat di hinh thanh ré rang va kich thuée trung binh ¢ 5 — 10um. C
xon lién két véi nhau vi phét trién theo mit ab, truc ¢ vudng gbc véi mit d€, ta nhin th
hat ¢6 xu hwéng thé ndm chdng 1én nhau, dang det giéng nhau nhu chdng x€p 1€n nhau. S
v&i dnh SEM cda m&u khéi c6 thanh phin (Anh 2) thi & hinh nay c4c hat chi méi hinh tha
tim x8p, nim 16n xdn, khéng cé wu tién vé hwéng. Cdn miu ming trén dé€ dinh hwéng, di
dinh hwéng ro rét, xu'a't hién t8 hop cdc mit hat, mot 85 gin nhu ndm song song véi bé m

Anh 1. SEM cﬂa. m&ng YBMC‘UgO-y - Anh 2. SEM cda manklml YBaZCuSOT

Hinh 1 13 phé miing lwong t4n sic X- ray (EDX) cda mang. Phd niy cho bi€t chc ngu

tham gia tai ndi hat( khdo s4t tai didm [ trén 4nh 4) va bién hat (khdo s4t tai di€m O tr

§). Tir ph8 niy cho thiy céc thanh phin cé mit & didy 14 Y, Ba, Cu (thanh phin oxy khér
dwoc). Thanh phin hop thirc & néi hat vi bién hat khac nhau khéng ddng ké, cu thé Ia:
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N6i hat Y:Ba:Cu =1:1,95:3,21, Bién hat Y:Ba:Cu = 1:1,97:8,15

] L

3923 kay 202y

FS = 16K L0O&  _ ch 506 = 126 cts
MEM1 : Mau dai . Mang 123

Hinh 1. Phé ning hro’ng tin ;ﬂc tia X (ED}[) cda mang YBaCuC
" -, E

Khdo 84t thanh phin bién hat tai O Khdo s4t thanh phin ndi hat tai O

So sénh véi phd EDX (hinh 2) c6 cing thanh phin, ta thiy ring thinh phin cfu thanh cia
g va cda khéi cé cling phd ning lwong.

Phd nhi€u xa tia X cho thdy cudmg dé twong ddi céc vach (001) ting. Digu ndy cing chimg
1ang dinh huémg theo truc ¢ vudng géc véi mit dé.

4. KET LUAN

Mang diy YBa;Cu307_, dwoc tao ra bing phwong phép son phd vit liéu trén dé€ SrTiOs.
SEM cho thiy céc hat hinh thinh c6 dinh hwéng kh4 r6 rét, hat phét trién theo m¥t ab, tryc
dng géc véi mit dé. Diy 1i hwéng dugc wu tién cda mang c6 dnh hwéng tich cyc 1én clc dai



lwong din dién d¥c trung cda ming nhu dién trd suit va ddng téi han.
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Hinh 2. Phd ning luong tdn sic tia X (EDX) cda miu khdi YBayCusO7_ .

Chiing t5i xin chin thanh cdm on sy hd tro tai chinh cda d€ tai cdp Trung tim Khoa hog
nhién vi Céng nghé qudc gia vé vit li€u dién ti Sensor.
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PREPARATION OF THE Y-Ba-Cu-O THICK FILMS AND INVESTIGATION
OF THESE FILMS BY SEM AND EDX TECHNIQUE

Do Thi Sam and others
Teacher’s training College - VNU

The Y-Ba-Cu-O thick films have been prepared by coating technique on single crystal Sr'
(001). The SEM micrographs showed that the film surface is rough and the grains are ories
in ¢ direction perpendicular to surface of the substrate. The EDX results indicated that
composition of the film is very similar to that of bulk samples.



