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THESIS TITLE STUDY AND FABRICATION OF YBa,Cu O, HIGH TEMPERATURE
SUPERCONDUCTOR
NAME DULYAWAT JOMSEANG
THESIS ADVISOR ASST.PROF. WISUT TITIROONGRUANG
LEVEL OF STUDY MASTER’S IN ELECTRICAL ENGINEERING
YEAR 1992
ABSTRACT

This thesis describes the development of the fabrication process
of YBa,Cu, O, _ High Temperature Superconductor (HTSC-123). First,HTSC-123
is prepared by mixing Y_0,,BaCO, and CuO powder with the ratio of Y:Ba:Cu
equal to 1:2:3. This fabrication process is then used as the standard
process for preparation of HTSC which will be employed in applications.
HTSQ7123 exhibited Meissner effect , Zero resistance and Silsbee effect
with 92 K critical temperature. Additionally, the preparation of HTSC-123
from Nitrate compound and ready mixed commercial product 1230G compound
are experimented by using this standard process . HTSC-123 that
preparated from standard process have following properties oxigen
6.7-6.9 Atom, and majority carriers are holes. In examining the magnetic
effect of HTSC-123, the measurement of current-voltage characteristics,
and the voltage drop across the superconducting sample is observed
when applying and external magnetic field. The voltage drop increases
with an increasing field in magnetic flux . In addition , high magnetic
flux can produce an electromagnetic memory phenomenon in HTSC-123 and
demonstrate magnetic pole of weak magnet. A hypothesis of ceranmic
superconductor macrostructure model in order to explain its properties

is presented.
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4 i 3
AWnEANLaUT (Lenz’s law) i3t fugunay184q

-A(dB/dt) = RI + L(d1/dt) (2.8)

Toafi R WUAIAI NI AT BN t unuLan
J 4!‘0, zdl)u ‘l
L umaneamiviiann CGinductance) mavawumng - A umaiimiinganislursunom
a«r H .d L3
17 (2.8) Henvifhindelunsiim bittaunaus ivdnnnauen T3z 1 T

aun17 1§ i

0 = RI + L(dI/dt) (2.9)
1 1, uminteua bl Saamassing (2.9) sy
I = I, exp(-Rt/L) (2.10)
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aiwaL U anENn1T (2.12) LREufiuLaanee 16

(dg/dt) =  A(dB/dt)+L(dI/dt) (2.13)

S

(dg/dt) = -RI (2.14)

N qUNT(2.8) UazduN1T (2.13) ?51ﬁ

Lﬁadequuaéquahﬂunwsﬁwiuﬁﬂﬁﬁaqm AUNT(2.14) st 18 i
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A mIiNTHUR Wi (current density) TARRINANTLAREWRTEY
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BanaTau w1t

nev (2.16)
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n unuﬂQﬂunuﬂuuunacﬁtanmsau

aiWaL UBLaR ANAT(2.16) 1REURULIRT t uSwumen v Tu Ny

(2.15) &
dy/dt = - (ne°/m)E (2.17)

0 d [3 1 » d
AWML BEUENWILAN T ARITNNITLaRauRnEa L SnaTau sy i

4, I's a3
saﬁuﬁsnuﬂ1ﬁaﬁnaunﬁ7naquunﬁLuaa (Maxwell’s equation) Aa

u, (dH/dt) = -y xE (2.18)

Uay v x H R J + (db/dt) (2.19)

war v.H = 0 (2.20)
dp/dt wminTzuEn17a38 (displacement current)
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A mTuTusinir Wihgsaas AMNTEUANITIANADEN IR IA LY

nssuaﬂwﬁﬂagnﬂn q Feuainng (2.19) TouEaelE i
v xXH = J (2.21)
umAn E 9 naunnT (2.17) ludunig (2. 18)
di/dt = /e ne™) v x dizdt  (2.22)

umien J nduniT (2.21) W &uniT (2.22)
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dH/dt = m/mpne’) vxvxdi/dt (2.23)
BUNLATARUATT (2.23) A 1§
H = {m/,uonez} VXV X E (2.24)

fa 4 R o
IMNAHNINLINLABTILATI®N (vector analysis) N1

vVxvxH = vw.H-v_ H (2.25)

IMANNTT (2.20) , (2.24) Uaz (2.25) azld

H = - m/uneH) v H (2.26)

“lundinas 1 36 e X3 (2.28) axideulEidu

H = - ( m/,uonez y d°H/dx”
win A*H/ax” = - B (2.27)
Toz N = [m/agmne’l tF (2.28)
RRRLTREARRAIALANNNT (2.27) At Bewls i
H = H_exp (-x/)) (2.29)

» . 5 <
#N1T (2.29) 138A71 dun1Iaaunau (London equation) 9’z
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WANIINAARN

3
mquwiuﬂﬂaqadmmszqa Y ; YBa,CuO

3 7—x

ﬁaan%twuaéﬂqzuﬂm 6.7-6.9 asmaudaTnLaqa

#8819 TN

d136inad e tsiain biihzaeaoe oiie YBa cu 0,

Y3nmimas Na,S,0, 5H,0 Al Wl laiese = 13.3 ml
- Molecular weight na9&15619 *]

Na = 22.990 g.
= 32.064 g.
= 15.999 g.
= 1.008 g.

= 137.34 g.

= g’ = O W
!

= 39.102 g.

248.105 g.

Na,S,0, 5H,0

M. = M = 248.105 g.

N31$103 .B5H,0

m_ = 0.15 g.
MTma = 248.105 g.x 0.15 g. = 37.216
T, V., =  (Ix3 + (2x2) + (3x1) = 10
m = (0.015 g/ml) (13.3 ml) = 0.1995
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I, M, o= 1M + 20 ) + 3M_)

ki'k1i

= (1x88.905) + (2x137.34) + (3x63.54)

= 554.205
R
n_ = (37.216x10) + (0.1995x554.205)/(2x37.216 - 15.999x0.1995)
= 372.16 + 110.56/74.432 - 3.192
= 482.72/71.24
= 6.776
ot} 1870
M. = molar mass of Na_S_ O, 5H,O
m. = weight of Na_S_ O, 5H_ O used
m,2 = weight of sample
n_ = AU oxygen NHBINITII

\'4 = Valency of atom
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Tdin Bismuth Bi . 83 208.98
Auan Carbon c 6 12.011
ARBTU Chlorine cl 17 35.453
NAVUA Copper Cu 29 63.548
Hidan Helium He 2 4.002
1aTavisu Hydrogen H 1 1.007
BuLaan Indium In 49 114.82
1o Taow Iodine I 53 126.904
UWAUNEI Lanthanum la 57 138.905
Usan Mercury Hg 80 200.59
Tulasiau Nitrogen N 7 14.008
2ANTL AU Oxygen 0 8 15.999
Tuuas i Zen Potassium K 19 39.098
1 3u Silver Ag a7 107.868
BninIau Yttrium Y 39 88.905
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La-Ba-Cu-O 30K
La-Sr-Cu-O 40K

La-Na-Cu-O 40K . 2212105K
LaCu-0 9K 2223125K T1-5r-Ca-Cu-0 75-100 K
La-Sr-Ni-O 70K 1223 122 K (mid) T1-Pb-Sr-Ca-Cu-0 122 K
1234121 K
AIZHR Y (Y-Ba-Cu-0) 1245 113K
1201 <17 K (mid)
123 94K :
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