Apy Apy
9-48
700°C AplApy Apg
Ap AplApy  2x1072
165°C  140°C 17.65min  61.76min Ap/lAp, 5x107?
165°C  140°C 118°C 19¢ y r -
13.24min  46.16min
167.65min -~ 18 AL
= L
<17} 4
3AL/IL  3Aala = 16} Aaé
3
X, “15¢
_3(A_L_£) 14} -
e . . J
LT, Yor 500 550 600 650 C
Xv2

X1 _ exp(=Q/KT,)
X,z eXp(—=Q/KT,)
650°C  (AL/L—Aa/a)= 0.303x10°3 600°C  (AL/L—Aa/a)= 0.167x10°°

650°C  600°C 3x0.303x10°%  3x0.167x1072
Q
0.303 _
0.167 expl k(923 873)]
Q eV k=8.61x10"° eV/K
Q = -8.61x10-51N(0:303/0.167) .\, g3y
(1/923-1/873)
AplApg d(AplApp)/dtyy
dt KT
a A t Q AplApy
Tl T2 t]_ t2
A
AplApy  2x1072 165°C  140°C 17.65min
61.76min  AplAp, 5x107? 165°C  140°C 118°C
13.24min  46.16min  167.65min AplApy 2x1072

e QEV) (1 1,  QEV) 45,10+
1765 861x10° 413 438 8.61x10

Q=861 108176 _ 4 7gev

1.382 17.65
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AplApy 5x1072

nieres_ QEV) (11, QEV) 744,10+
13.34  8.61x107° '391 438" 8.61x10°
Q= 0861 1416765 _ 4 79ev
2744 1334
(0.83+0.78)eV=1.61eV
9-49 1
b
O\R 6
b
n=6AR/b
Ps S R
S=d[(R+AR)*~R?]/2=6[2RAR+(AR)?]/2
Ps
~ 204R ~ 2
P " BhaR@2R+R) bR+ AR)
n 10°
Eg=Eo&A-In6) A 05
2 1
0 b D D=b/6
n
1 6
N=—=—
D b
E, nE E
2
=ng, =2 G R0,
b4r(l-v) 1,
Gb R
E = — n
° = 4r(l-0) e =10
Ep
E, = E,6(05-1n@)
AE/E;
AE _E, -E, 106, -E.0(0.5-In#) 10-0.5+In10"° _ 25 9%

E, E 106E,

9-2
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26=2x107°
20Ey(A-In26) 20Ey(A-In6) AE
AE = 20E,(A—In0)-26E,(A-In20) In260—In6
26E,(A-1Ing) 0.5-In@
-3 _ -3
_ In(2x107°) I_n310 _ 9350
0.5-1In10
2x10%3-m™ 0.5J-m
1 2nm
Ga4>=<10"Pa b~0.25nm
r'=2y/AG v AG
AG
P2 _2X05 1 5i107m
AG 2x10
Gb?/2 yo, pr2/2
E
. /4
pGb?
2nm P
P= *47/ 2 - 9 4?00.5 ov2 m™ =4x10"m™
r'Gb® 2x107 x4x10™ x(0.25x107°)
10—l6m—2
5x107m 500nm
40mm 20mm 40mm
20mm 40mm
40mm 20mm 40mm
20mm 40mm
20mm
40mm 0 40mm

Ml S JER L
AT G

IRy RnY Y

¥y WFLd e AT
! = LYW AT
(] P T }'_'1.‘.5".-','
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6. 5>10“m

1/Tx103 | 3.10 2.83 2.61 2.42 2.66
Int/In(min| 18.8 14.8 11.5 8.69 6.23
) 1 5 3

Int=-27.95+15.13x10°(Y/T)

9-4

{100} {100}
0.1J-m? 0.5)-m™
{110} r
G =2arhy, + 27zf27/5(110)
{110} {100}
Y5100y~ %5(110) dG/dr
(3_(5 =2y, + 47Tr(7s(100) _75(110))
0 r
r= h7, =5X1074X0'5m=1.25><10'3m
2(75(100) - 75(110)) 2x0.1
7. 4 50%
t
/°c| 50 80 110 140 170
1.47>< 2.8 1.02x< 5.93x< 5.07 >
t/min 108 10° 10° 10° 102
Int = A+E A B T
T
100°C  140°C
2
X =1-exp(-Bt¥) k
X1 Xz tt b
[E14_|m1—xg
t, Inl-X,)
0.9999 “c i
t 0.5 bos
ya
t:Pm%§%E}tmzzﬂm%z2%S
50%
100°C 140°C
2 50%
50%
50% t T Int = A+ B/T

{110}
{110}



0.9999
t = exp[-27.95+15.13x10°(1/T)]
100°C 20
t = exp[—27.95+15.13x10%(1/373)] ot
= 300440 min = 5007.3h

14}
12}

Int/In ( min)

140°C ol
t = exp[-27.95+15.13x10°(1/413)] ot ]
=5910min = 98.5h 22 24 26 28 30 32
1T X103
/h 0.25 0.5 1 2
475°C 1.1 15 2.1 3.0
500°C 1.6 2.2 3.2 45
600°C 2.8 3.9 5.5 7.8
/10°cm 650°C 3.3 4.7 6.6 9.4
D% =Kt
D K K = Bexp(—-Q/RT)
Q
D=K't"
K'=K" n 05
InD =InK'+nInt
In#/In(min) 2.71 3.40 4.09 4.79
475°C -6.81 ~6.50 -6.16 -5.81
B 500°C —6.44 —6.12 -5.74 ~5.40
InD ZInCem) ™ "g0geC 588 555 520 —485
/10 cm 650°C -5.71 -5.36 -5.02 —4.67
InD Int
T (°C) 475 500 600 650
UT (UK) 0.00134 0.00130 0.00115 0.00108
InK' -8.126 -7.817 -7.23 -7.06
n 0.482 0.505 0.496 0.499
n 0.5
K.=Kn 451 O 475°C
(]
n=0.5 K'ZZK 50 | g
K= Bexp(—Q/RT) = 551
12 \_%
K'=Bexp(—-Q/RT) 5 ool
6.5 |-
9-ho|

N
3l
w
o

35 40 45 50
Int (In(min))



INnK'=InB-Q/2RT

InK* /T
-4010 0.988 -Q/2R
Q =2R x 4010 = 2x8.314 x 4010J/mol = 66678J/mol

-7.0F

-1.2F

7.4}F

InK

-7.6

-7.8

8.0

o

8.2

0.00105 0.00110 0.00115 0.00120 0.00125 0.00130 0.00135
UT (LK)
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