P-T a By (dP/dT)*”
(dP/ATY?”  (dP/dT) -
dp _ 48,
a1 av,
a-p pr oy

(d_pjaﬂ ~ ASm a-p (d_pjﬂ}/ ~ ASm B-r (%Ja}/ ~ Asm a-y
dar)  laAv, dar)  lav, dar) LAV,
(ASw)*”  (AVp)*”

(AS,)“7 =(AS,)" " +(AS,)"7  (AV,)"7 =(AV,,)” +(4aV,)"

(d—P)M (s, )T (AS,)" P +(AS,)"
dT AV, (AV, ) ? +(AV,)*7

(%)aﬁ B ASm a-p <(d_Pj,57 B ASm p-r
dT AV, dT AV,

(d_pjaﬂ ~ ﬁ a-p 3 (Asm)a,ﬂ +(Asm)ﬂ,y _(d_Pja}/ 3 ASm B-r _(d_P]ﬁy
dar)  lav (AV, )% +(aV, )7 ) \dT Av, ) \dT

m

a-y a-f By
A-B
TAa=1100°C Tg=250
800°C a(13)+L(25.5) - £ (22)
760°C X25)+L(30) - #26.5)
640°C A34)+ £(36.5) - £(35)
640°C A42) - £ (38.5)+L(58.5)
590°C A32)+ ¢(33) - 3(32.5)
586°C X24.6) — a(16)+ 125.5)
582°C £(34) - &33)+ £(36)
520°C A27) - o(16)+ §32.5)
415°C 37.5)+L(92) - r(59)
350°C 832.7) - a (L1)+ 36)
227°C L(98) - rp(61)+B
150°C B « 1% 150°C ¢ 36%~37.5% & 14
676°C 38% 150°C n 61%~62% n
B 189°C B 186°C
A B
A B a 150°C £ 150°C £
n 150°C
640°C  pyo>etd
£



3.

@)

(b)

Co

1100 A M7 -1100
1000 1 -1000
9001 =900

B(22)
a(13) L(25.5)
8001 B(25) L(30) - 800
¥%26.5)
7001 36.5 N
G y(3€4() ) K42) L(58.5) 700
6001 a18)__| 39539l - 600
B236)  ({(34) 5 5e(36)
5001 a(le) w27 8(32.5) - 500
£(37.5) nG9) L(58.5)
4001 a(11) 8(32.7) e(36) 400
300 1 -300
n(61) L (o8B Al 140
200 o ‘8(30) £(37.5) n(6{)|3(62) - 200
’150 1 1 1 L 1 L 1 L 1
0 10 20 30 40 50 60 70 80 90 100
A B% B
3 e n etn n+B
CO
1100+ -1100
1000 1 -1000
900+ -900
8001 - 800
7001 700
600 1 \/ - 600
5001 -500
400+ - 400
300 1 -300
001/ |pmmmm———- b - 200
150 1 1 1 1 L 1 L 1 L
0 10 20 30 40 50 60 70 80 90 100
A B% B
Fe-C
w(C) 0.1% 1.2%
w(C) 3.4%



4 /4
( )
(@) - a-Fe( 0.008%) FesC(
6.67%) w(C) 0.1% a A%  FesC
AFegC
A” __667-01 _ 98.62% AFC =1-98.62% =1.38%
6.67 —0.008
w(C) 1.2% a A%  FesC
AFe3C
pr = 867712 o) 499 ATC =1-82.11% =17.89%
6.67 —0.008
w(C) 0.1% a-Fe
a-Fe 0.02% 0.77%
w(C) 0.1% AP
pp = 912002 4 6o,
0.77-0.02
w(C) 1.2% FesC
AP
pp_ 867-12 o o0
6.67-0.77
(@Qw(C) 3.4% a-Fe( 0.008%)  FesC(
6.67%) w(C) 3.4% a A%  FesC
AFegC
A% = _6.67-34 _ 49.08% AFC =1-49.08% =50.92%
6.67 —0.008
y 2.11% 4.26%
4 A A°
o 426734 oy, AC =1 40% = 60%
4.26-2.11
7 ( 4 7 ) A
,_667-34 _
6.67-2.11
211% 0.77%
FesC y FesC ATesC
prec 2 212017 o) 2194
6.77-0.77
y 71.7% FesC AFec
AFEC = 71.7% % 22.71% =16.28%
14 FesC 14 16.28% 14

AP =71.7% —16.28% = 55.42%



3 3
A-B-C Wa W Wc T a fp vy
wgowg owg B Wi owi o owl oy wiowpowg
By A* A N
WEAY +wh A + Wi A =W,
WEAY +WEA? L WLA =w,
WEAY +WEA? + WLA = w,
WA Wﬁ WA WZ WA WA WZ Wf WA
Wy Wy Wy Wy Wg  Wg Wg Wg o W
O L O s I VI
A A A
A
/A
A" =lwg wl o wy
we wg o wg
. 373 A-B-C
@) P RS 2kgP 4kgR 7kgS
(b) C 8% A B S
(c) 2kgP 6kgR ?

(a) s A%=40% p | .
B%=50% C%=10% R A%=10% i
B%=60% C%=30% P A%=20% A (3
B%=10% C%=70%  2kgP 4kgR 7kgS

A%=wn B%=wg C%= wc
13Kg,

13w, =2x0.2+4x0.1+7%x04=3.6

13w, =2x0.144x0.6+7x0.5=6.1 ’

13w, =2x0.7+4%x0.3+7x0.1=3.3 4

Wa=27.7% wg=46.9% wc=25.4%

S P M 2kgP  4kgR
P-R Q PQ QR 4:2 Q
Q 6kg 7kg S
QS o] QO 0S 7:6
O
(b) c s A B S
A-B C%=20%  hg CS D
D A%=8.89% B%=11.11% C%=80%

hg A%/B%=4/5 C%=20% AY%=(1-80%)x4/9=8.89%
BY%=(1-80%)x5/9=11.11%
(c) P R



M

C%=10%

6x0.6

wWa=5%

3-

74

Cu%=70%
Cu%=82%

XY

ZT

3-76

P R 2kgP

4kg P-R 4
M
(6-2=4)kg
6x0.1=4xw, +2x0.2
=4xwg +2x0.1
wg=85% wc=(1-0.05-0.85)=10%
Cu-Mn-Zn
Mn%=20% Zn%=10%
Mn%=8% Zn%=10%
880°C
960°C
XY ZT
A
1-4 a
o 3-4
a
2-3 34 24
4-6
a p
a
a
a p
a p

3-75

Xy ZT

2(
M
A%=Wa

6kgR
P-R
A%=5%

B%=wg C%= Wc

)

B%=85%

M

XY

1-2

2-5



9.

3-5
04
B
B
ZT
1-4
X
3-77 Fe-Cr-C
(@)
(@)
2
(c)

(d)1.5%C-17%Cr-Fe

(
(b)

(@)

?

w(Cr) 17%
1600 v
1 175 Cr
1500~z L
L+O+y
a e
1400 y!
130j il ™~ ~ o
o4y - {Yk |~ L+M-Cs
© 1200 — —
g L+y+M+Cs [
= 1100 'f\_ /
g.\ y+!|ﬂ'lC) ?+M;(:+M1C;
1000 50 1
o, \.. \ “/+M23Cln+M7CI}
o+v+ 900 N1 1
MG | a O+y+MCs ]
800 B c\\‘\ \ %/M
ool 1§ | EMGTT a+MiCHMC
e 0.5 lg\ SC 2.0 2.5 3.0 3.5 4.0 4.5 5.0
M2 Cot+MaCs
o C.%
L+y M7C3
L+a vy
L+o—y

[e}



(© ¥ +a+M;C3+M,C

M23Ce+y+M7Cst+ax
I
Ma23Cety M:Csta M23Cety—>M7Csta
10. 3-78 2 3-44(a) 3-46(a)
(@)} Xy ZT
(2
3-78(a)
XY 3-6
3-4 46 L+aty
L+atp
3-6  atpty
1-4
1-3 L+aty
( )
4-5 5-6 L+a+p
1-5
5-8 a p a p 6-8
a p B pry 2-3
6-7 atpry atfry
T 5-8
5-7 7-8 L+5+y L+a+p
5-8 atpt+y 7-10 8-10
L+atp
( ) 4-6 5-6 L+p+y
4 1-6 6-10 vy B
r B 1-4 4
14 1-3 a y ¥
Y 3-4 B v Ve
e
2-3 3-4 89
atfry
A
[ 1\ B
atpry e 3
S |
- L L Y Z




3-78(a) | a Loa
a a atf atf
atfry atfry atfry
3-78(a) I g L—>pg
L+pty L—>pty
Loatpry atfty atfty
3-78(b)
A a AL
a\ | A Q—Y
XY 1-7 — < ~A0
a €l 4<:;/'6° ﬁ
34 46 X7 7 A
Ltaty  L+atp L I/°'
3'5 3/’
5-6 atfry L+py+p Z-\ s/, Lt
V v
1-4 1-3 L+aty
C ()
(
) 4-7  6-7 L+p+y
1-7 7-10 a p
a p 2-3 5-9 oty
oty 5-8 6-8 L+pg+y
oty 9-10
B Bry B Bry
(a)
ZT 1-7 ¥ 4
1-3 L+aty L+at+y
5-7 L+g+y
L+g+y 3-5 ¥
14 3-4 aty aty
4-5 Bty Bty
2-4  4-6 oty oty
(b)
3-78
(b) I
L
+
i : 1 -OI-L
L 3 Y ¥
7 : 1 I B
L—> I ' 'l A
4 i : O Y
I ! Lt o
X 23 4 56 789 10 Y Z 1 2[3456 7 T
L+aty o+B+y
(a) (b)



Loaty L+a—f+y
L+f+y Loty sy
atfry atfry
3-78(b) 1 a Loa
L+atf L+a—pf at+p
L+pty L>pty Bty
atfry atfry atfry
1. 3-79 V-Cr-C
24
"%
~1800C° L—a+i+ — 1
~1750C°  L+a—e+( 16 N
-3 ~18€;\
~1700C°  L+{—e+0 s 12 — -
o o 1700°
1650C°  L+a—e+y i — || e AP \
1600C°  L+e—>y+0 R | ATo 160" 6
1520C°  L+0—y+n : 1, T -—-\
1490C°  L—y+8+n V10 20 30 40 50 60 70 80 80 Cr
Cry %
12. 3-80 A-B-C AB D A B C
D
A B C D D
AB A y B
L>A+D L—B+D \“\ N
A-C L—>A+C B-C
L—B+C A-B-C
L—D+C
M L+A—D+C L—B+D+C
C
ADMC L+A+D+C BDC
L+B+D+C L+A+D+C
13. Pb-Cd-Bi 3-81 Bi Cd
Er 93.3°C
@) 2
(b) w(Cd)=20% w(Pb)=20% w(Pb)=30% w(Cd)=6% w(Pb)=10% w(Bi)=40% 3
(a) P: w(Cd)=10%  w(Pb)=50% 140°C
L+Py—>Cd+p w(Cd)=10% w(Pb)=40% 93.3°C

L—Bi+Cd+p



(b)w(Cd)=20% w(Pb)=20%

M L—Bi+Cd
120°C L—Bi+Cd
L—Bi+Cd 93.3°C L—Bi+Cd+p
Bi+Cd Bi+Cd+p Bi+Cd
( Er ) Bi Cd
Bi+Cd cd
Bi-Cd Er M
Bi-Cd M’
Bi+Cd
Bi+Cd
A(Bi+Cd)%
O
Ao~ EtM 500 N AN . A%
WAL, AN
WANASE I
(Bi+Cd+f)  A(BHCd)g,_ ANV, ‘A_!;v &’VM$
A %  1-AC"Do=50% @%.Qv\V\.“..\v .‘;’4/'}.'4'&
@) BLNKNRNEAKZXLXT \
W(Pb)=30% W(Cd)=6% Pt 10 20 30 40 ’Bi’ ;o 70 8 90 B
N
Er-Bi 140°C
L+Bi 93.3°C L—>Bi+Cd+p
Bi Bi+Cd+/ Bi
Er Bi ABy
ACYop = ETN_ ~29.8%
E.Bi
Bi+Cd+p Bi+Cd+p
ABHCHA—1_ ABlor=1_29 85=70.2% (b)
w(Pb)=10% w(Bi)=40% Q
200°C Cd Cd cd Q Q
Cd-Q' Q L+Cd+Bi
120°~140° L—>Cd+Bi Cd
Ccd A9,
Ao, = 99 3060
cdQ'
93.3°C L—>Bi+Cd+p Bi
Cd+Bi Bi+Cd+pg Bi+Cd+pg Er
Cd Bi Cd Bi
Er Q Cd Bi Q"
Bi+Cd+ 4 ABH+C+Ag,

ABICI8) gp ﬂ ~ 37.5%

E;

10



Cd+Bi AT, 1 ACD ABHCH Ao, 1-30.6%-37.5%
31.9% (©
°C °C °C
2401+ 2401~ 24017
220 2201 2201
200 [~ 200 - 200~
180 180F
160f 1601
140F 1401 120~ 140°C
120f 120 L— Cd+Bi
1001 1001 93.3°C
cok sol L— Cd+Bi+p
60 | 60 F
40 40
(M7 ) (I 17 ) (1M1
(a) (b) (c)
14. 3-82 A-B-C 3-82(b) 3-82(c) 500°C
3-82(d) 40%C 20%C 70%C
AsoBsy-C
@ 70%C
400
c S L L ,/jj;
| 1
eI L it
|
| ] S
200 T |
| S 1
f |
| |
100 L J
C 20 49 g0 80 A 20 40 60 80 B 20 40 80 s8p c
(a)
[ o]
40 C
800
20 Y 5 5Ne0 ' . c h
o 70%C 4k i L
ENTALY s00b—7] k
40 Ys00 60 / / | \
/
B
\ AR
60 h T 40 400 / | ‘
i '
80 ] | S
1 200 JT
m .
0 20 _40 60
A 40 o] _,
20 AsoBso-C #%If1] (b) . Iu
70%C 500°C
A-C B-C
400°C  500°C aa b b
500°C

11



A-C A-C L+S s s
B-C B-C L+S d d
c
20cC
500 650
2 80 i
600
2 é,\v 70%C i
I / 6 550
L k
500
50 ) 40 450 // r\\\\
400 /
q 7 N
80 20 S
T ! 350
300b—s A A A
A 20 30 |p 60 80 8 o 20 34.70_.60 80
AsoBso-C 1111 (C) (d)
(b) 70%C X
y (a)
(b) AsoBsp-C
AsoBso-C 500°C
A-B
e fghljk 1 mn o
500°C
k kK g ¢ k k
A-B A-B L+S
p p C C 20%C
AsoBso-C ko rk )
A:B=1:1 (b)
70%C X y 70%C
© 70%C e AsoBso-C 2 [f]
o 7001 . [ -
L [
6007 ' 600 [ |
b
5001 S 5001 -
/ 1 |
4001 400 ]
S
N [
3001 300 [ L
[ p I
200 | >l ! |
30%A A:B=1:1 30%B S0%A,50%B 20%C TO%UC
(a) ()
15. 3-83 A-B-C 3-83(b) 3-83(c)

w(B)=30% w(C)=65%

12



500

@  w(B)=30% N I
400 E\\\ H = | 7
[ \\ - "// Sey/ [ |
w(B)=30% - ! j&]l{ / 1350, |
| & O'I lir l : i \\
I [ 250 X [ 1 T
. | i | 1 .
20 ; "
habec d T ol HNENHERE
. — o Oi‘*‘B B i 1
e g i | f il ‘ I
100 - + ;
30%B | | iR
) | ) '
fof , I HiIIEE \
A-B C-B A 20 40 60 80 B 20 40 60 80 C 20 40 60 80 A
wt% B wt% C wt% A
.. (2)
h h i
h ab cd f o f g i
B h' i a
C
¢m350°C TS = R
T=325C
T,=300°C
T3=275°C
65%C " \\,}/{\/i{/\{% j< ‘//mﬁ;
5\@50 51» (;’? ‘: 5 o \</ ©
W\\ ‘\"VA 7
*““é!‘lnfi‘%‘*
N/,
CY 5 X VN VAVAVAVAVAVAVAVAN
S . VV\A\/\\:‘/(; _\_\ AVA WA “
N \
¥, X \ A/\/\/\/ % ’l/\\/\/\’\/\/\/\/\[\/\/\N
A 10 20 /0 30 50 60 70 8 9 B n S0 w 52 )
B wi% at% B
(b) ()
30%B f f
k k f f k
k1 30%B
°C 30%B 65%C
()C
4004 L
i m L4f
I'L\\Lg\u
3001 P g d k.lo
L+o+p K o'
2007
100 7y
T0%A 70%C 35%A 35%B
(a) (b)
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] L a
(@)
(b) w(C)=65%
w(C)=65%
Il m n o I o A-C B-C 65%C
65%C
p P q q K K
I' o A-C B-C
(b)
16. 3-84 Au-Sb-Ge 1200 . — '
3-84(h) ‘ ool N -1
¥ 1063
1000 f+ [450 ]
[ 440 AuSby
3-84(c) 450 wnld 4 NREEY) 36?
500°C \ i
X(Ge)=10% 3-4  sm0 :\ o %%”63 S 1
Au-Sb-Ge i : Er 7 /I
400 e 538 : r Y
@ 500°C - 1' : E |
: 1 AuSb
w20 40 60 80 Ge Go 30 30 60 80 Sb Sb 20 307508 A
Ge al% Sb at% u at%
( b ®
500°C Sh A b 10%Ge
Ge ( lamew )
Z ) L+Sb+Ge 3:5:74-301%13 0% ho
500°C  L+Sb+Ge T
Sh
Ge $ J
V?50 50 e,,
Z Sb  Ge PRGN
E3 A'IE MVAVA’A'A‘MVMA
Au 04 s,'_ AVAVEN 50
500°C  Au ‘,&\wmmuam TVAVAY VAVANS
o o/ §./ ‘AV v PR
460°C b\g K XA,
o l ‘V' 0, TAVAVANN
Al 500°C PN AVAVVAT=EnN
Au Au ' ) éf o 0 70 80 9 Ge
®)
50 at% Sb
(d) 1200
1000
1
800 L‘
( b Au+Sb+Ge
Sbh Ge &Y.
Au A
Au+Sh+Ge /_ww\\/\ i // CLORAN
v\/\ \/\/ .
\u /() 20 30 40 30 60 70 &0 90 1020 30 40 50
Ge at% Ge at%
©
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(c) x(Ge)=10%
x(Ge)=10%

( b uab cd
e f g h Il | 50%Shb 10%Ge q
L+AuSh,+Ge q
d ¢ b
b
L+Sb+Au+Ge n op t L+Sb+Ge+AuSb, r t s
Au-Ge
10%Ge u u' Ge-Sb 10%Ge
i j o-n  L+Au+Ge u-n u-o
L+Au+Ge 0-p L+Au+AuSh, do d-p
L+Au+AuSb, p-t' L+Ge+AuSh, q
L+Sb+Ge+AuSh, r L+Ge+AuSh, L+Sb+Ge+AuSh,
r-s L+Sb+AuSb, g L+Sb+AuSb,
g-r g-s L+Sb+AuSb, Ge AuSb,
e 10%Ge 11000
°oC 900gU 1900
8001 800
7001 700

| 1
600 LiSbeASh: LA8b jqoo
5001 500
4007 400
u
300 . b2+ Gel 300
Au 1SaufAush: P : AuSb+Ge+Sb
200 L+AuSb:+Ge ! 200
90%Au 10%Ge GetAuSh: 90%Sb
(e)
Ge+AuSh, Ge  AuSh,
t-t' e
(c)Au-Sh-Ge
Au-Sb Au-Sb-Ge Au-Ge Sb-Ge
L+Sb— AuSb: L — Sb+Ge
(P:460°C) (2590°C)
| v * |
L+Sb— Ge+AuSb:
(u1430°C)
L — AuSbzt+Au L+AuSb:+Ge L— Au+G§
I(ea 360°C) | (e 3?6 C)

L — AutAuSb:+Ge
(E1288°C)

Au+A!sz+Ge
AuSb2+Sb+Ge
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17. -FesC y-Fe FesC  »Fe

/ | 727 780 820 860 900 940 980 1020 1060 1100 1140
w(C)/% | 0.770 0.881 0.987 1.100 1.213 1.333 1.474 1619 1.760 1.912 2.074
FesC  j-Fe
C =kexp(-AH/RT)
AH k
INC=Ink-AH/RT
InC  1/T( K)
UT(/K)| 1x10°  9.5x10* 9.15x10* 8.83x10™* 8.525x10™ 8.244x10™
InC -0.261 -0.127 -0.013 0.095 0.193 0.287
UT@/K)| 7.98x10* 7.73x10*  7.5x10" 7.28x10™ 7.077x10™
InC 0.388 0.482 0.565 0.679 0.729

InC =3.1637-3464.07/T

AH =3464.07R = 3464.07 x8.314J/mol
= 28800J/mol

InC

04

70x10* 75x10* 80x10* 85x10* 9.0x10* 95x10* 1.0x10°
UT (1K)

18. A-B T, P, P,
XFZI;(CB =6Pxg — 2(P1 - Po) Xz-:;lcé = %
(Gm)"=xaXa(Po+P1Xs)
d’G,, /dx3 =0 Te Gm Xg
0 AGy, AGh
AG,, =RT (X, Inx, +x5Inxg) +(G,)F =A(G,)" +(G,,)"
XB
dAG,,
dxg

=RT[-In(L-xg) +Inxz]+P,(1-2x5) + P,(2x5 — 3%3)

XB

d’AG,, ,1 1
2 :(;—+-—JRT—63xB+2Gg—%)
B A B
0
RT

XaXp

=6P Xy _Z(Pl - Po)

Te

16



RT. 6P,

XaNZ  2xg -1
A-B
19.
A-B (
a a'
b b
o
C a'
c o B
A — x:% B
20.
A-B
- AnBnm
a -
ﬁ -
04 = Aan =
Aan =
Aan Aan
0L+Aan Aan
21.
Gibbs-Duhem

SLdT + x,du, + xgdug =0

SodT + x3du, + x50y =0

17

Te P1 Po
) Ty a £
L a
L B
a p
a p
c b b

T

G
i |
; :
A i
A AnB \
SEBR AnBoff AEVE
dT/dxg=0



dT du du
_ S| _SS 2 Xl _XS A+ Xl _XS B
(Sm m)de (Xa A)dXB (Xa A)dXB
(SL =S:)=AH /T, #0 AH: T dualdxg
dﬂB/dXB dT/dXB=0
22. 3-85 Cd-Bi Cd-Bi
(@ Bi cCd
(b) Cd-Bi
AHf ASf=AHf/Tf AHf T
AG;
AG, =AH, -TAS, =AH,(1-T/T,)
Ha = Mg
Uy = G +RTIna)
us = Ga+RTIna;
GL "G A Ha = Hg
|
‘G, GL=RTIna
aA
|
aH, 27Ty —rTIn 2
A A
_ |
aH, 27Ty _RTin X
TA A
Bi Cd X 0
AH
Inx!, = fEo Ly A0 AT
R T T, RT, T
AT=TA-T
o Cd at%
400 IE) 29 3.0 4'0 5,0 G'O 70 80 S0
700F | ’ '
° _ 321108
300 _27].442' L :
500 F i L
ZOO U\Nu u/u//
145.5° u\‘ g
200F )
oo CBY L, il (Cd) =
Bi 10 20 30 40 50 60 70 80 90  Cd
Cd wt%
Bi Te  544.4K
()
Xei (%) 0.95 0.9 0.85 0.8
|
In Xg, -0.0513 -0.1054 -0.1625 -0.2231

18



T (K) 534.8 521.48 511.5 497.3
AT(K) 9.6 22.92 329 47.1
ATIT 1.795x107 | 4.395x107 | 6.432x10% | 9.471x1072
Inxy AT/T
Inxp, _ 22841
T
AH = 2.28RT,, = 2.28x8.314 x544.4] / mol = 10299J/mol
cd Tea  594.1K
|
Xea (%) 0.95 0.9 0.85 0.8
|
InXeq -0.0513 -0.1054 -0.1625 -0.2231
T (K) 572.0 556.6 542.0 529.5
AT(K) 22.1 375 52.1 64.6
ATIT 3.864x107% | 6.737x102 | 9.613x10% | 1.220x10*
Inx., AT/T
AT
Inx., =-1.833—
Cd T
AH, =1.833RT,, =1.833x8.314 x594.1J / mol = 9053.8J/mol
(b) Cd-Bi Bi
Inxp, __228AT
T
T(K) 540 | 520 | 500 | 480 | 460 | 440 | 420
AT(K) | 44 | 244 | 444 | 644 | 844 | 1044 | 124.4
|
Xsi | 0.982 | 0.896 | 0.817 | 0.736 | 0.658 | 0.583 | 0.508
cd
AT
Inx;, = —1.833T
T(K) 580 | 550 | 520 | 500 | 480 | 460
AT(K) | 141 | 441 | 741 | 941 | 1141 | 1341
|
Xsi | 0.956 | 0.863 | 0.770 | 0.708 | 0.874 | 0.647
( o)
23. A-B A
J-mol™
Albee) - L T/ =2900K AG{~" =4186(5800 - 2.0T)
ghep) - L T: =1900K AG;~" = 4186(3800 - 2.0T)
affee) - L T2 =1530K AGZ~" =4186(3300 - 215T)
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e AG/~¢ =8372

Py AGE™¢ = 4186(-500—015T)
a-p AGZ”” = 4186(-2500 - 015T)
B
B-L T/ =1420K AGE™" = 4186(3980 - 2.8T)
e-L T¢ = 2550K AGE™" = 4186(5100 - 2.0T)
a-L Ty =1730K AGE" =4186(4980—28T)
B¢ AGE™* = 4186(~1120—-08T)
Py AGE™¢ = 4186(-120—0.8T)
a-p AGZ”P = 4186
(@ To-Xs ( - ) To
AGY7% = (1-Xg)AG ™" + Xg 4G =0
LT U
(b) 1500K A-B
To T
Ll (1-x5)(5800—2.0T) + X5 (3980-2.8T) =0
(foL _ 5800207
8 1820+ 0.8T
el (1-%5)(3800—2.0T) + x5 (5100~ 2.0T) =0
~>L _ 3800-2.0T
8 -1300
a—L (1-%5)(3300—2.15T) + X, (4980 - 2.8T) =0
wsl _ 3300-2.15T
B —1680+0.65T
T
3000 T T T T T T T T T ]
2800 st .
2600 oL 3
2400 o/—
Q 1 /
= 2200+ o .
= ]
2000 o i
1 a-L
1800 - O A7
] A—T ]
I
16001 o= i
1400 T T T T T T T T T T T T T T T T T T T
00 01 02 03 04 05 06 07 08 09 1.0
Xg
(b) 1500K A-B
A L—>pg B Loe
a 1500K 1500K
Lef Loe e=p
Lep X V%) y
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F, (X Y)="GL —"G/ +RT |n—1 Y _0

Fo(x,y)="GL —"GZ +RTInL =0
X

F, (X, y) =24279+8.314T |n1_—y -0
—X

F, (x,y) =16325+8.314T InL = 0
X

T K 2850 2800 2750 2700 2650 2600
Xs 0.0168 0.0341 0.0521 0.0706 0.0897 0.1095
X, 0.0339 0.0680 0.1024 0.1369 0.1717 0.2065
K 2550 2500 2450 2400 2350 2300
Xs 0.1300 0.1513 0.1734 0.1963 0.2202 0.2451
X, 0.2416 0.2768 0.3121 0.3475 0.3830 0.4185
K 2250 2200 2150 2100 2050 2000
Xg 0.2711 0.2982 0.3266 0.3564 0.3877 0.4205
X, 0.4540 0.4895 0.5249 0.5603 0.5955 0.6305
Loe X (&)
F.(x,y) =15906 +8.314T Ini_—z =0
F, (X, y) =21384 + 8.314T In% -0
K 2500 2450 2400 2350 2300 2250
X, 0.9320 0.8629 0.7927 0.7212 0.6484 0.5742
X, 0.9135 0.8284 0.7446 0.6624 0.5816 0.5025
K 2200 2150 2100 2050 2000
X, 0.4983 0.4207 0.3413 0.2597 0.1758
X, 0.4250 0.3493 0.2754 0.2035 0.1335
pee X s y 3
FA(x,y)=8372+8.314T Ini_—y =0
Fo (X, V) = 4688 —8.314T In% -0
T K 2350 2300 2250 2200 2150 2100
Xs 0.2795 0.2808 0.2820 0.2833 0.2844 0.2856
X, 0.5292 0.5344 0.5397 0.5451 0.5506 0.5562
T K 2050 2000 1950 1900 1850 1800
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Xp 0.2867 0.2878 0.2888 0.2897 0.2906 0.2915
X 0.5621 0.5680 0.5741 0.5804 0.5868 0.5935
T K 1750 1700 1650 1600 1550 1500
Xp 0.2922 0.2928 0.2934 0.2838 0.2941 0.2943
X 0.6003 0.6073 0.6145 0.6200 0.6297 0.6377
K
30007
2250°C
25001
A-B
Mo w
20007
*le _*GZZ + RT In 1_ Xsl :0 15004
_XBZ
*~ U, *~ 0. Xgl
Gy —"Gg +RTIn=2-=0
Xg’ 1000 ————t————————+——+——
01 02 03 04 05 06 07 08 09 B
XB
1_Xg1 * ~ v, *~ 0 VU,
2% _expl- "Gy "G )/RT|= A
1-xg
% —expl-(‘Gy "Gy )/RT]= Az
B
o AT (AT D)
B Axl—>uz _ Agl—)uz
W e
AAl z_ABl 2
23. A B 1200K 800K ( ) a+l
= =2 A B 10J/(mol-K)
= =2 A B 20J/(mol-K)
= =2 A 5 B 20J/(mol-K)
=1 >=2 A B 10J/(mol-K)
T(K) | 1200 | 1190 | 1170 | 1150 | 1130 | 1110 | 1090 | 1070 | 1050 | 1030 | 1010
xg 0.000 | 0.020 | 0.062 | 0.103 | 0.146 | 0.189 | 0.233 | 0.277 | 0.322 | 0.369 | 0.416
Xlé 0.000 | 0.030 | 0.090 | 0.149 | 0.207 | 0.264 | 0.320 | 0.375 | 0.429 | 0.482 | 0.534
T(K) | 990 970 950 930 910 890 870 850 830 810 800
xg 0.464 | 0.514 | 0.565 | 0.617 | 0.670 | 0.726 | 0.783 | 0.842 | 0.903 | 0.967 | 1.000
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x; | 0.585 | 0.634 | 0.683 | 0.730 | 0.775 | 0.820 | 0.862 | 0.904 | 0.943 | 0.982 | 1.000
=1 =2 A B 20J/(mol-K)
T(K) | 1200 | 1190 1170 1150 | 1130 | 1110 | 1090 | 1070 | 1050 | 1030 | 1010
x5 | 0.000 | 0.016 0.050 | 0.084 | 0.120 | 0.156 | 0.194 | 0.233 | 0.273 | 0.315 | 0.359
xg | 0.000 | 0.036 0.107 | 0.175 | 0.242 | 0.306 | 0.368 | 0.427 | 0.485 | 0.540 | 0.592
T(K) | 990 970 950 930 | 910 | 890 | 870 | 850 | 830 | 810 | 800
x5 | 0.405 | 0.453 0.503 | 0.560 | 0.613 | 0.763 | 0.737 | 0.805 | 0.879 | 0.958 | 1.000
xg |0.643 | 0.691 0.736 | 0.780 | 0.820 | 0.859 | 0.894 | 0.928 | 0.958 | 0.987 | 1.000
=1 =2 A 5 B 20J/(mol-K)
T(K) | 1200 | 1190 | 1170 | 1150 | 1130 | 1110 | 1090 | 1070 | 1050 | 1030 | 1010
x5 | 0.000 | 0.004 | 0.013 | 0.023 | 0.035 | 0.047 | 0.062 | 0.078 | 0.096 | 0.117 | 0.141
x5 | 0.000 | 0.009 | 0.028 | 0.049 | 0.070 | 0.093 | 0.117 | 0.143 | 0.171 | 0.201 | 0.233
T(K) | 990 970 950 930 910 890 870 850 830 810 800
x5 | 0.169 | 0.202 | 0.241 | 0.286 | 0.341 | 0.407 | 0.488 | 0.591 | 0.721 | 0.893 | 1.000
xg | 0.269 | 0.308 | 0.352 | 0.400 | 0.456 | 0.519 | 0.593 | 0.680 | 0.787 | 0.920 | 1.000
1250 ——— 1250 —— ——— ey
12004 0'=1,0%=2,T,=1200K, T;=800K, 12004 0'=1,0%=2,T,=1200K, T;=800K,
1150-‘\} N AS,=ASg=10J/mol*K ] 1150-RQ\T-\\ AS,=AS=20J/mol*K]
11004 \'\,\ . 1100+ \'\\ '\,\ L
P e < 10504 - .
< 1050 \_\. \.\. = 1050 \\\. \‘\.
1000 N 1000+ N '~
e " e
950 e e 950 e e
S .\- .\- .\- .\-
900 . \.\. 900 S . N
8501 '\-\\:\. E 8501 '\-\_'\\ E
800 e 800 -
%0 01 oz 03 0s 05 Os 07 Os 05 10 %0 01 oz 03 os 05 Os 07 Os 0o 10
Xg Xg
1250 T T T T T T T
(b) A B 12004,\ 0'=1,0%=2,T,=1200K, T;=800H,
(a) (b) (a) R EZZ\, ASA:5J/m0I*K,ASB:20.J/m0I’i<
(C) A B élOSO- .\-\
B A " 1000 K‘\, -
< wl e
900 s '\,\'\_\
850 °\:§.\_ 1
800+ ]
%80 01 0z 03 04 05 06 07 08 09 10
Xg
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