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6.15 The molar heat of formation of liquid brass according to the reaction
(1-X) {Cu} + X {Zn} = {Cu-Zn}

is given by AHM = - 29700 X (1-X) joules, where X is the atom fraction
of zinc. Determine the expressions relating the partial molar heats of
formation of copper and zinc in liquid brass to the alloy composition.

6.18 The activity coefficient of Zn in liquid Cd-Zn alloys at 435 C can be
represented by

|I’| 'an = 0.87 Xcdz - 0-30 XCd3

Derive the corresponding expression for the composition dependence of
In yc4, and hence calculate a4 in the X4 = 0.3 alloy at 435 C.




6.19 Given the integral heats of mixing (AHM, J/mol) of zinc with its mole
fraction (X;,) in a Zn-Cd alloy calculate the partial molar heats of mixing
of zinc and cadmium, containing 0.6 atom fraction zinc at 700 C.
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6.21 Calculate the activity of bismuth in a Bi-Zn alloy containing 75 atom%
Zn at 600 C from the following data:

X;, 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
Yz 2591 2303 2.098 1.898 1.721 1551 1.384 1.219 1.089

Xg; = 0.25 Xg =1
XZn XZn
Inyg = — I diny,, = + diny,,

X. =1 Xgi Xgi

Bi Xg; = 0.25
Xzn 01 02 03 04 05 06 07 08 09
Yzn 2591 2303 2098 1.898 1721 1551 1384 1219 1.089
Xg; 09 08 07 06 05 04 03 02 01

Invy,, 0.95 0.83 0.74 0.64 0.54 0.44 0.32 0.2 0.09
Xoo/Xs 011 0.25 0.43 0.67 1.00 1.50 2.33 4.00 9.00
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22(;.25, b =1.00 f(a)=3.0 f(x,) = 1.75 f(x,) = 1.0
h = (b-a)/n = 0.15 (f(xs) =0.5 f(x,) = 0.25 f(b) = 0.0

0.75

Inyg = 0.75
Vg = 2.12

0.15 [(3.0+0)/2 + 1.75+1.0+0.5+ 0.25]

Q
@
1

= Ypi - Xpi
1.78 (0.25) = 0.53




6.22 Calculate the activity of tin in an Al-Sn alloy containing 4 atom% Sn at
723 C from the following data:

Xy 09 08 07 06 05 04 03 02 01
yy 1041 1106 1.199 1.292 1.415 1557 1.722 1.933 2.148

X,,=1.0 |
NYal
Inys, = = Xgn Xy oy + J.G'AI dXs, Oar =
Xs,=0.04 Sn
Xy 09 08 07 06 05 04 03 02 01
T 1.041 1106 1199 1292 1415 1557 1722 1933 2.148

Xsn, 0.9 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1

oy 402 252 202 16 139 123 111 103 0.94
8.0
6.0
\
X, = 0.04 N\
< \
5 4.0 Y
\ :
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'\._ 3 L X5 _ b
X, = 1.0 0:0
0.0 02 0.4 0.6 0.8 1.0
XSn
a=0.04, b=1.00 f(a) = 5.25 f(x,)=2.50  f(x,) =1.75
n=6

— (bea)/n 0,16 (f(x) =145  f(x,)=1.20  f(x,)=1.00  f(b)=0.90
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h [M + f(xl) + f(x) + ... + 1:(Xn-l)J

2
= 0.16 [(5.25+0.90)/2+ 250 + 1.75 + 1.45 + 1.20 + 1.00]
= 1.76
X.,=1.0
InYs, = — Xgq Xa 0y + J‘OLAI dXs,
X,,=0.04
= —(0.04)(0.96) (5.25) + 1.76 = 1.56
Ysn = 4.75

aSn = YSn : XSn

= 4.75(0.04) = 0.19

6.26 Estimate the activity coefficient of sulphur in a metallic bath
containing 0.05 wt% sulphur, 1.2 wt% silicon, 4.0 wt% carbon, and
1.8 wt% manganese, given that es® =-0.028, es*= 0.065, = 0.24,
and e,M"=-0.02.

logfs = logf® + logf + log f ¢ + log fMn

e’ . Wwt.%S + e’ . wt.%Si + ef.wt.% C +eM . wt.%

(-0.028) 0.05 + (0.065)1.20 + (0.24) 4.0 + (-0.02) 1.80
= 1.0

fo = 10.01
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