Wy Pk R ( Wuli Huaxue Xuebao)

November

Acta Phys. -Chim. Sin.,2002,18(11):967 ~ 972 967

Ceo 7 FEIHEIEAR Morse ZeREIN M A *

X bl

(AR R e &, BFi

250014)

FE FIH Co MIEITHER RIS EEMT, 135 Co 20T RAHEAE I Morse #Ri %5, b 22500
u(r) =30.05 expl —24.96(r—1.005)] —=60. 10 exp[ —12.48(r —1.005)]
FZAERBBITR T Coo LHFMRR)—LEPE T, INTHEARH] Co MK (100) THHYRTREN 7. 46 x 1072 Jom 2,
TE 650 ~ 4500 K IR BN T Co 0 PRI ZHEB R, TF9E T Coo TONL T MR s R sh, T

133N T SRR Zh R AR BE AR SRR TTZAE RS IE T R IR SR BUET Coo AR I ERE 1

XKW  Cw, Morse %L,
FESES: 0641

Coo 73T B AT Z B X PR e i 0950 1, &
FERAREE 1, XPFREE . X% 1 A BAE 3
W, AT 7oA EAERE AT, $RE]
IR Coo 73 FHIAH EAE G E W RIIER . X T
Coo 77 FIIIA BEAEFHF, FeH Girifalco! $2H T
— Mk, HAEKIEA N

o L2
e ey T e

S N

r 1 12
’BLSQ—I)(’-’-S@-FI)Q sm:l

A, ul(r) B Co T ZHIBEHFGE, o
B W B, 4l h a=74.94x10"% ], B=
135.95x10°2J; s=r/2a, r @M Co B0 Z[H]
FIREES, PANLE nm, a & Coo 0 FRIKAR, BEHA
0. 355 nm. IZFERE EDE A 1 R |

ME L ATRLE H, S Coo 53 F A BE 1R
ANEE, W r<2a, ZHRBUERIERM, FITE -
B/ NIHZ R R BORNREIE A Coo 43T Z (B9 AH B
YER . FRATT 8 24 3k Coo 50 F IR AH HAE )
Kihara ZeRE >, (HAEZHERECD, BS - Co 5T
A DA B/ T HASEK AR MRS (0. 71 nm), X
HYERIEHATE 2R . B R E MR

2002-02-07 YL EIFIFE, 2002-04-03 WEME LR . BXR A XIZ2 14 (E-mail: L2981735@ sina. com) .

e A

AnRTENE, TR R,

s A IR Bl B 255 0 A

MR Coo 43 F IR ELAEFH, S ELEE TR B 1 2 o
BOEKWE? BT Co MR TR 295 180 kI -
mol ', 5 F- ek g A Y B RE K/ S, DR FRAT
N AT A Morse #pRECK A Coo 70T Z [BIHIAH
HAEH .

1 HTFEEEERENEHEREE
PR A S R e 22 A HE B

500

4001 A

3001

10'21u(r) /T
)
&
.

]
\
]
100 '
[}
1
1
0 f == +
0p 05 1o L> 20
[ 1
-100 !
r2a
E1 Coo 7 FIEIHBE1EHA Girifalco & R #E
Fig.1 Figure of Girifalco potential function

for Ceo — Ceo

“IIARAE AR #EEE 4 (Y2000B05)



963 Acta Phys. -Chim. Sin. ( Wuli Huaxue Xuebao), 2002

Vol. 18

Tij Hﬂ‘, ﬁ;*ﬁﬁf/ﬁﬂq% u E/‘J%iﬁﬂﬂ
u=u(ry) (1)
FRAEEC (1) AT LA S A b oA o =2 () A A
Fﬁﬂgﬁﬁi U( r())
Ub) =5 Y uk,) 2)

J§0
X (2) ™, ro R AR PR R AR BT O 2 R Y R
B o TR N rj=ay - r. Bl—ER, a;
s BARE . X (2) TR KSR A B
FHEY A BT A
X R E AR, B TR AL E R, 2 (2) I
it /&

AU ) _ 1~ du by) _
dry 2 & oy =0 (3)
IR 22N, SRR R B v R A
@
B=-V %"’7 )r (4)

K@, VIRERL pRIES . BiTFp=- €,
Rl A R SRR B W

_u U

B—VW)T (5)
XFEXFEEB v, U v=L- 3R, L&
5 8 UK SR AT S 0 S B T
L=—S5 R ELRA RS, (6

1 ©°U

B=9Lro grr T (6)
T2 AR R R « F#mh
- _1 @V
K= Van% (7)

Fee (4) 20R (7) 2, WIS E] k=1/ B, B hiAsH
PR B A RSO0 R A TR 48 R B k. IXRESRAS
AR P Pl v A )t R ) 4 R B

M T (2) ZORA M RE &I RS T f ik m ek
A How, PR HE AR THERS A Hoo . SIS
JE 45 Z B0 B b A v i 22 TR AH B i X,
R (2) ~ (7) 3 T LK HAH AR b i) B
5, 15 EH B S BAR TR

2 Ce D TEIMEEIERR Morse B3 iR %]
HWHLT Coo VABATERAFAE . B X PR

B, 2T Coo mbRSE M0 ST 7 254, s H 5Ch
1.42 nm, 485+ Z BB EE B2 1. 005 nm,
JE A 4 TR, S TR AR ) e fE e )
T = T 250 K B, Coo 20 FFE A% 3 i I & s
B, I Coo S FZ I E AR, KIFHEES
IR FZ M AR, AT R 73551 5 A 7E Coo
Bk B ANFE MR Co MR THERS W AHL, =
181. 4 kJ * mol ~' A MESELRIE 4 REL D k=6.9 x
107" m?+ N-Y, AT IR Coo 40 [0 AH B AR A L
(LSIZF .

Morse 3 pREL Y B AR

u(r)=Dexpl -2B(r-1.005)] -
2 Dexpl - B(r—-1.005)] (8)

X DL BIETERE AL, HUE 1. 005 & A
ANMRATEE Coo 43 F PO A A E AT B, B0 2 nm.
#(8)XA ()=, AIfq

U(r :%Z{Dexp[—ZB(r,;,—l.OOS)]—

i§#D

2 Dexpl - B(r;=1.005)]} (9)
EE:J: rij= aij * ro, )I%J:;—I:EXHL To >R—‘|§J/I\TE‘J‘§&, 1%@]
dUd% ) :LZ {—2Ba;Dexpl —2B(r; —1.005) ] +
To 2j§'#i)

2BaiDexpl — B(r; —1.005)1}=0 (10)
¥ Q0) X o R—Br- 28, A

U b))
g =

%Z {48 a; Dexpl -2B(r; —1.005)] -

J 5
283 aiDexpl — B(r;—1.005)1}  (11)
B EAMRAKRBIRES 25« A AKL (X
(7)), SRIGHESE (9). (10) WX, 458 Coo MR T
55 A Huo . SHIS R4 R B0 « BSEGMH, nT LA
KIREE DB EMBUE . M T Co 52 FER, W
Ao Z AR, MEAEHE 2R, o
DI, TEiH8Eh, RATHEZIE 1~10 )2 Cy
S FZ A EAEA . XFE, 58] D=30.05 kI
mol~', B=12.48 nm~', Cq 4+ [ A HAEH 1)
Morse HI #pR %k
u(r)=30.05expl —24.96(r-1.005)] -
60.10 exp[ —12.48(r—1.005)1 (12)
KX (12)h, BEE u( r) NS KT - mol !, r AL

JE nm.



No. 11 XUZEWE : Coo 43— IHIAH ELAF FH (9 Morse 3 pREICS I 969
x1 AEREMN Cop REMFAER AHWw FHEY « RRAEZE D
Table 1  Calculated sublimation enthalpies A Haus, compressibilities « and densities D of different style of Ceo crystals

Style A Ha,/kJ * mol™! 10" k/m** N™! D/g*cm™
FCC 181. 14 6.90(6. 32%) 1.678
HCP 181. 12 6.90 1.677
BCC 144. 38 11.52 1. 541
Nee 92. 17 14. 04 1. 186

Diamond structure 60. 23 20. 61 1. 156

a)Data from ref. [1] calculated using the Girifalco’s potential function
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Table 2 Second virial coefficient B( T) of Cy at different temperatures
T - B(T)* -B(T)® T - B(T)* - B(T)°
T cm® *+ mol ™' cm® * mol ™! K cm® * mol ™! cm’ *+ mol ™!
650 68120 17095 1250 5716 3001
700 47665 13160 1300 5084 2760
750 34979 10530 1400 4092 2400
800 26662 8674 1500 3353
850 20995 7309 2000 1441
900 16887 6276 2500 660
950 13894 5473 3000 248
1000 11630 4835 3491 0. 06
1050 9877 4319 3492 -0.35
1100 8492 3894 3500 -3.59
1150 7379 3539 4000 -171.6
1200 6469 3239 4500 -291.1

a)Data calculated in this paper using Morse's potential function, b)Data from ref. [1] calculated using Girifalco’s potential function
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The Morse’s Type Potential Function for Ce, — Ceo Interactions and Its Applications*

Liu Feng-Ling
( Department of Chemistry, Shandong Normal University, Jinan — 250014 )

Abstract  The Morse's type interaction potential between two Ce molecules has been obtained according to
the properties of FCC C crystal, such as heat of sublimation, lattice constants, and so on. The expression is as
follows:
u(r)=30.05expl —24.96(r-1.005)] —60. 10 exp[ —12.48(r—-1.005)]

Using the Morse's type interaction potential, energy of surface of (100)plane has been calculated, the value is
7.46 x107> J* m~> The second virial coefficients have been obtained from the potential in the range of 650 to
4500 K (Table 2). Lattice vibration has been studied (Fig. 2), distribution of state-densities of FCC Cs, lattice
vibrations has been gained (Fig. 3) based on the potential. Stability of Cs crystal at different crystal structures

has also discussed here.

Keywords: Ce, Morse’s type interaction potential,  Stability of Ce crystal,  The second virial

coefficient,  Distribution of state-densities of lattice vibrations
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