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APPENDIX A

Calculation of Material Use

Y203 +4BaCO3 + 6Cu0 —— t
Molar Mass = (225.81) + 4(197.33) + 6(79.55)
= 1492.47 g/mol

To produce 50 g of YBa>CuzOy,

Y203 : xg : 1 mol : 225.81 g/mol
t : 509 1 mol : 1492.47 g/mol

x  1(22581) g

50 1(1.492.47) mol

_ 50 1(225.81) g
* = 00X 17729247 mol
x = 7.55g
BaCOs : vy : 4 mol : 197.34 g/mol
t : 50g 1 mol : 1492.47 g/mol

y _ 4(197.34) g
50 1(1.492.47) mol

(50 1(197.34) g
Y = O0X 1079247  mol
y =2645¢g
CuO : A : 2 mol : 79.55 g/mol
t : 509 1 mol : 1492.47 g/mol

z  2(7955) g
50 1(1.492.47) mol

— (50)x 2(79.55) ¢
z = O0X 10 752.47) mol
z =160g

Therefore, the amount of Y203, BaCOz and CuO required to produce 50 g of YBa>Cuz0y,
are 7.55 g, 26.45 g and 16.0 g respectively.
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APPENDIX B
Lattice Parameter Calculation

1 k> k2 PP

dz_az—l_b_z_i_c2

For YBCO + 0.00 wt% PbO

At (0 10) plane

1 12
3.8892  p2
b =3.889 A

At (2 2 0) plane
1 22 22

13662 a2 @ 3.8892

4

— = 0.5359 — 0.2645
a

@ _ 3.6840

4 - .

a=3.83874A

At (01 4) plane
112 N 42
2.33052  3.8892 = (2

16
— = 0.1841 — 0.0661
c

2

C

— = 8.4746
16
c=11.644 A

Therefore, the lattice parameter for non-added YBCO sample is
a=3.8387A,b = 3.889 Aand c = 11.644 A.
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For YBCO + 0.01 wt% PbO

At (00 2) plane

1 22
5.8092 (2
c=11.6184

At (01 2) plane
112 22

31972 b2 T 116182
1

-3 = 0.0978 — 0.0296
2

b
T 14.6702

b =3.8291 A

At (11 2)plane
1 12 12

22

246562 a2 * 3.82912 * 11.6182

1
— = 0.1645 — 0.0682 — 0.0296

a?
a? = 14.9925
a=2387214A

Therefore, the lattice parameter for non-added YBCO sample is

a=2387214A,b=3.8291Aandc = 11.618 A.
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For YBCO + 0.02 wt% PbO

At (0 2 0) plane

122
1.90792 b2
b =3.8158 A

At (00 3) plane

1 32
3.8732 (2
b=11.6194A

At (10 3) plane
1 12 32

273902 a2 T 11.6192
1

— = 0.1333 — 0.0667
a

a? = 15.015
a = 3.8750

Therefore, the lattice parameter for non-added YBCO sample is

a=23.8750A4,b =3.8158Aandc = 11.619A
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For YBCO + 0.03 wt% PbO

At (2 00) plane

1 22
1.91142 @2
a=3.8228A

At (0 2 0) plane

1 22
1.94652 b2
b =3.8930A

At (00 3) plane

1 32
3.8932 (2
c=11.679 A

Therefore, the lattice parameter for non-added YBCO sample is

a=23.82284,b =3.8930Aandc = 11.679 A.
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For YBCO + 0.04 wt% PbO

At (2 00) plane

1 22
1.90822 @2
a=3.8164A

At (0 10) plane

1 12
3.8772 b2
b=3877A

At (00 7) plane

17
1.66542 (2
c=11.658A

Therefore, the lattice parameter for non-added YBCO sample is

a=23.8164A4,b=3.877Aandc = 11.658 A.
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APPENDIX C

Calculation of critical temperature, Tc

50
Equation y=a+b*
Plot B
Weight No Weighting
O - Intercept 1498.33333
Slope -6696.9697
Residual Sumof Squares 0
Pearson's r -1
~ R-Square(COD) 1
é Adj. R-Square
-50 4
()
S
2
@®
@
o -100
(<)
l_
-150 H
-200 ~
I T T T T T T T T T T T T T I

0.215 0.220 0.225 0.230 0.235 0.240 0.245 0.250 0.255
Voltage (V)

Using the function of the line y = —6696.97x + 1498.33, the corresponding recorded

temperature of the thermocouple was calculated.

The resistance was calculated using the formula;

V=IR
R_I
v

The graph of resistance against temperature was then plotted as shown in Figure 4.11 to
Figure 4.14
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