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M0 PAU

Tinh chiit cia hop chit siéu din nhigt o cao (SDNDC) chifa Bi chju inh huéng rht manh
cha cdc didu kién cong nghg. Nhidu céng trinh da nghign cifu vén d& ndy [1, 2). Tuy nhign cac
két qui cdng b8 con chrra nhft quan. Céng trinh trwde diy cha ching t3i [3) budc diu d& cap
dén vén dd nhiét do tpo pha siéu din (SD) trong cdc hop chit chufa Bi - (1112) va (2212). Bai
béo ndy trinh bdy cdc nghién cufu tip theo vé hnh hudmg cla nhidt d6 & miu 1én diit trung
chuyén pha clia cc hop chit SDNDC (2212) va (2223) trong ving nhigt do 320°C- 620°C (b).
Trén co & ndy c6 thé xdc dinh dwoc ving nhidt dd i miu t8i wu d& Tc dat gid tri cuc dai.

THUC NGHIEM

Céc mfu SDNDC c6 thanh phin danh dinh (2212) v3 (2223) dwoc ché tao biing phwong phip
gl‘sm tit cdc bjt 6xyt Biy03, SrCO3, CaCO3 vd CuO c6 dj sach 2N - 3N. Sau khi cin, cfc bdt
oxyt duoc nghi?:n trdn ¢ 40 - 60 phiit vd ép thanh vién. Cic vign miu dwoc sf\y khé va cho
vio 1d xi ly nhigt d& tao thanh pha sidu din: Cde hg mlu dwoc nung thidu két & nhigt do o
840 - 860°C trong 24 gi%, 4 & nhitng nhidt do khic nhau : 620°C , 520°C, 420°C, 320°C trong
24 gid v dwoe d& ngudi theo 1d trong khdng khi. Cc phép do dic trung chuydn pha SD trong
cic miu ndy I do dién tré, do h¢ s8 W héa, nhidu xa Ronghen (XDP) v DTA.

KET QUA VA THAO LUAN

Bing 1 12 két quh do dign tré chia cdc miu SD BipSryCaCupOy va BipSryCayCu3Oy . Tey I
nhigt do clmycn pha SD lhup (85K) va Ty 1a nhigt d chuyén pha SD cao (110 -110K). Tp 2
nhigt o tui didm ma miu cé dign trd hodn todn biing khong. AT 1a d§ rong chuyén pha SD va
R(300K)/R(90K) 12 ty 58 dign tré & nhict do phong va dign tré cha miu trude khi o6 chuyén
pha SD. Nhin thdy : Trén duong cong dién trd cha cde miu 2212 & & nhigt dd 620°C, 520°C,
420°C va 320°C chi phat hién thiy mot chuyén pha SD T,y (80 - 85K). Riéng dudng céc dién
trd clia mAu & & 320°C ¢6 thé chia thanh 3 phin : Phin tr 250 - 300K dién tré mang tinh kim
logi. Tit 90 - 250K dign trér ghn gidng cdc chft ban din va T < 90K dign tr& thé hign tinh SD.
Tuy nhién khi ha nhiét dp xubng dudi 60K miu vin chua hodn todn tré thanh SD.

Hinh la v2 1b bidu didn duong cong dign tré phu thudc mhidt dp cha hé miu (2212) va
(2223). Nhan thiy, miu dwoc & & 620°C c6 chuyén pha twong déi sic nét & 83K déi voi



(2212) v & 80.5K ddi vdfi mlu (2223) va c6 dfu hidu cho thiy st c6 chuyén pha tiép theo &
nhitng nhigt d T < 60K. O ving T > 83K miu thé hin tinh kim logi mic db do déc ndy I
nho.

Bhng 1. Két quh do dién tré cdc miu SD BiSrpCuCuyOy va BierlCu2Cu30y“

Miu | Ché dp xit ly nhigt Nhigt do chuyén pha
Nung | T.gian U [Tgian | Tcl T2 To AT | R(300K)
o | o | CO | (&io) R(90K)
2212 840 24 620 24 83 < 60 - 1.34
840 24 520 24 86 80 6 2.57
840 24 420 24 84.5 715 13 231
840 24 320 24 1.5 < 60 . 1.07
2223 840 24 620 24 80 13 | <60 . 1.12
840 24 520 24 815 |- 74 75 2.43
‘| 840 24 420 24 79.5 73.5 6 2.9
840 24 320 24 78 15 | <60 | - - 2.13

Céc mlu & & nhigt do 520°C va 420°C chi 6 mot chuyén pha sfic nét. Nhigt dd chuydn ph:
cia SD (2212) (84 - 86K) lon hon chut {t so vdi nhigt do chuyén pha SD (2223) (79 - 82K)
Didu my c6 thé cho biét riing pha SD thip (T.; ) & trong h§ (2212) én dinh hon xung quanl
(85K) so vei h¢ (2223). D& gili thich-cde k&t qud ndy, cln bidt ring hop chéit SD c6 cong thif«
Iy trdng 2212 1A trung tim cha hé BipSrpCa, 1CulO, (0= 1, 2, 3) ¢6 chifa cdc pha SD (2201)
(2212), (2223), nhigt do chuyén pha trong wng I 10K, 85K, 110K [4]. Trén thyc té pha SL
(2212) khd 8n dinh. Mit khic, trong h¢ hop chit my cde pha SD (2212) va (2223) c6 th
chuyén ddi ty phAn cho nhau v2 tich thanh pha phu hodic defect tinh thé [S). Gid dinh rling :
s6 (Bi +Sr + Ca) : Cu = 5 : 2 VA sy phdt trién trung gian (intergrowth) gita cdc pha (2201) v
(2212) 12 didu quan trong d& xem xét cdc két qui nghidn cifu.

Cic the gih [1] da xdc Iip dugc giin dd pha va chi ra ving d& tao thanh don pha déi vei h
(2212), nhirng cding cn lru y ring mdt thay dai nhd v2 hop thife ban diu cong di d& pht sin
pha phy. Thay dbi ché dd xi 1y nhigt 43 kéo theo céc phiin ¥ng phan ra trong céc hop chit. Kh
niing phin ra thudng xhy ra v cie thanh phin hop chit SD (2212) va (2223) dwoc trinh b
trong i ligu [5]. Theo Qi ligu ndy cdc pha phu ludn 1dn tai trong cde hop chit SD (2212). VA
d& I ty 18 cfic pha phu I¢n hay nhd so voi pha chinh. Tren co s& nly c6 thé gidi thich nhin
bidu hién khdc nhau trong két qui thu dwgc & hinh la va 1h,

D&i voi cic miu i & nhigt db 620°C va 320°C, cfc pha SD c6 nhidu khi ning duoc hin
thanh theo cdc phin wng:

2212 - 2212 + 2201 + Sr4Cup404y_x + CuO.
2223 - 2223 + 2212 +2201 + mdt s8 tap chit.

Chiing 6i cho ring & c hai miu 1y phin cia pha (2201) I¢n hon hoic trong duong so ve
pha (2212) va (2223). Miit khic, sy phdt trién trung gian cdc hat (2201) va (2212) vdo céc pt
cing 1am cho ty phiin clia pha (2201) tré thanh I¢n hon. Thém vao dé, cdc tap chit khdc c6 tl
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gy hnh hudmg ding k& trong trang théi SD. C6 thé cho ring mlu & & 520°C va 420°C tuan
theo cdc phin ¥ng twong ty va & cdc nhiét dd ndy cac pha phy va pha (2223) hinh thanh vdi
ty 1¢ nhod so vdi pha chinh (2212). Didu ndy c6 thé ly gidi vi sao cdc miu & & 620°C va 320°C
chura hodn todn SD khi Iam lanh dén 60K con cic mlu & & 520°C vd 420°C dudng nhu trd

thanh don pha (2212).
R(T)/R(300) R(T)/R(300)
- 0

(2223)
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Hinh 3. Dudng cong DTA cha miu SD (2212) vd  Hinh 4. Pudng cong Xac clia miu SD (221
(2223) V2 (2223) & & 520°C

Hinh 2 R dwdmg cong T, phu thide nhigt do & -miu. Dudng cong ndy c6 diic trung cye dai.

C6 thé thfy ring nhigt do T, cao nhft dit dwoc khi & mlu & ving 450°C - 600°C di vdi
cfc hg mAu ny. Hinh 3 12 dwéng cong DTA ciia miu SD (2212) va (2223). Nhiin thély rling higu
\fng tda nhift sinh ra trong vdng nhigt dp 10 830°C - 870°C . Theo i ligu (8] diy I sy bt
ddu phin ra pha (2212) d& to thanh cdc pha khdc. Bling ching may khiing dinh nhiét do tao pha
SD chinh niim trong viing nhigt do 830°C - $70°C.

Nhiét d¢ dign trd khaong (T,) cla miu SD (2212) ctng qu:m sdt thly c6 cue dai & cde miu
dirgc & niim trong khoang nhigt do tir 450°C - 550°C . C4 thé cho mng nguyén nhin siu xa gy
nén d’,ic tnrng nay 1a sy thay dbi ham luomg oxy theo nhiét d6 & miu cha cdc hop-chft SD.
Ham lrgng oxy nay qui dinh héa trj t8i wu chia Cu trong cic miit CuOy v2 ng vdi héa i 18i
wu ndy T, c6 gid tri cuc dai.

Céc phép do X, cho mlu (2212) va (2223) & & 520°C /24 gi dwoc minh hoa trong hinh 4.
P& thi cho thiy, chuyén pha quanh vang 85K - 90K, wng vdi chuyén pha SD (2212). Theo két
quh ndy nhidt d6 & mhu & 520°C /24 gid, cho ty phiin pha SD (2212) & ch trong hai hop chfit
danh dinh (2212) v (2223) ddu I 164 nhdt.

Bing 2. Hling 58 ang clia cdc miu SD BipSryCaCuOy v BigSrpCuCuz0y

Miu Ché dd xir 1y nhigt Hing s6 mang
ab (A®) c (A9
Nung 840°C/24gi | U 620°C/24gio 542 +0.02 30.67 % 0.02
2212 | Nung 840°C24gic | U 520°C/24gior 5.42 £ 0.02 30.57 £0.31 -,
Nung 840°C/24gio U 320°C/24gi¢ 5.43 +0.01 30.48 + 0.01
Nung 840°C/24giv | U 620°C/24gioy 538 £ 0.02 30.78 % 0.05
2223 | Nung 840°C/24giv | U 520°C/24giov 540 £004 | 30.68 £ 0.07
Nung 840°C/24gio U 320°C/24gi¢ 5.42 £ 0.01 30.67 £ 0.01
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Bing 2 12 gid tri hing s§ mang cla cic miu SD (2212) va (2223) & nhitng nhigt do & khdc
nhau. T& giin dd Ronghen da xéc dinh dwoc pha SD chinh trong cde miu biing cdch ddng nhit
héa vei bing chuin pha SD (2212). Gid trj cdc hiing s6 mang thng ké trong bing 2 phd hop
Vi chc i ligu da duoc cong bS [6,7.8]. Ngodi cdc dinh chinh clia pha SD (2212), cdn mét vai
dinh phu ¢ cudng db yéu. Céc dinh phu my c6 thé ddng nhit héa vdi cc pha tap chéit nhu
CapCuOy ,CuO va CaO. Mot vai dinh nhé ¢6 thé xem 1a ddu higu cla pha 2201 moc xen gita
cée pha Khic.

Tém lai, ¢6 khi nling tao dwoc SD don pha (2212) t cde hop thic ban diu (2212) va (2223)
trong ving nhigt do 840°C - 850°C . Trong cdc h¢ miu nghidn cifu cla ching t8i, nhigt do dé
Lo s ddng nhit cao trong cdc pha SD ¢t 450°C - 550°C v T dat gid tri cye dai khi & miu
& xunb quanh 520°C. Su |hay ddi T theo nhigt do & miu ¢ dang cuc dai. Hién tirong nly c6
thé lién quan dén sy Ahay dbi ham lrong oxy trong qui trinh 4 mAu.

Cac hiing s6 mang thay ddi nhd theo ché do xir Iy nhigt, Tuy nhién cu tnic pha- SD
tetsagonal vin bin vitng trong vang nhigt dd khio sét.

C6 thé nang ty phin SD trong cdc miu bling cdch 1am ting mfit dd cdc miu SD.

Cong trinh ndy duoc hoan thanh dutsi sy bio trg cha d2 2i cfp nha nude KC - 05 - 01 thude
chwong trinh vit lidu mdi KC - 05.
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After the discovery of high - Temperature Superconductors by Bednorz and Muller, there has
been a rapid development in this filed. Many attemps were made to obtain better and better
Superconductors system and to understand possible sources of their Superconductivity. Besides
very high transition temperature, the Bi- Sr - Ca - Cu - O family of the high - Tc compounds
shows high el i isotopy, strong itivity to preparati ditions, oxygen deficiency,
external pressure and heat trpatments as unusual behaviour after some substitutions.

Our present work studies effects of preparation conditions of high T, Superconducting (2212},
(2223) compounds. These samples were prepared by solid state reaction method and have been

d by sintering and the sintering time, but with the varied
annéaling temperature. The samples have been examined by X- ray diffraction, ac- susceptibility,
electrical restivity and DTA measurements. The obtained results showed that the maximum
dependence of transition temperature (Tg) on the anncaling temperature has parabolic-like
behaviour. The optimun annealing temperature range for these system has been determined. Itis
also found that the lattice parameters have been slightly chaged by heat treatments, however, the

I structure of Suy ducting phase has not modified changed.




