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Abstract: To provide analytical potential functions for possible mechanisms for 7 LiD reac-
tions with H, O, geometrical optimization of °LiD and ’"LiD molecules with B3LYP/6-311G
(2df, pd) method was adopted. Then single-point energies at the same level were scanned,
and electronic energies using nuclear motion effect corrected Born-Oppenheimer approxima-
tion were obtained. Diatomic molecule potentials manifestation of isotopic atomic mass
difference was acquired using Murrell-Sorbie function. Force constants and spectrum con-
stants by calculation are consistent basically with available experimental data.
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Table 1  Structural optimization results of °LiD and " LiD ground state (X'=%)

1

ST WA D./ev w./em™

SLiD Xist 0.159 2 2.407 1077.32

TLiD X's* 0.159 2 2. 410 1 057.87

e 2 LisD PG R T ) B o R IR M
22 CLID A LID 47 ROH T A B ARG% 3h
Table 2 Electron energies and nuclear motion energies of °LiD and ” LiD molecules
e E.("LD/ E.(SL/ E.(H)/ E.(D)/ E.(T)/ E.(M)/ E.(M)/
eV eV eV eV eV eV (K« Cal * mol™1)

SLiD —203. 876 635 —13. 666 678 —220. 012 048 3.038
"LiD —203. 883 139 —13. 666 678 —220. 013 246 3.012
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Table 3 Experimental spectrum constants for isotopic molecules H,, T,, OH and ODM?%/

1 1

Nt we/cm ! B./cm ™! a./cm weye/cm re/nm
H, 4 401. 21 60. 853 3.062 2 121. 336 0.074 14
T, 2 546. 47 20. 335 0.588 7 41. 230 0.074 14
OH 3 737.76 18.911 0.724 2 84. 881 0.096 97
OD 2 720. 24 10. 021 0.275 7 44. 055 0.096 98
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Table 4 Murrell-Sorbie potential parameters and force constants of °LiD and " LiD ground states

5T a;/nm™! az/nm™? as/nm”? 1018 5 /(] « nm™?) 101 f3/(J « nm™*) 10" £ /(] « nm™")
SLiD 12. 50 —55. 45 172.72 105. 50 —3 595. 04 90 488. 11
LiD 12.51 —55. 37 172. 74 106. 53 —3 595.53 90 484.71
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Fig.1 Potential values and Murrell-Sorbie fitting

potential curve of ®LiD ground state

at B3LYP/6-311G(2df, pd) level
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Fig. 2 Potential values and Murrell-Sorbie fitting

potential curve of " LiD ground state

at B3LYP/6-311G(2df, pd) level
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Table 5 Spectrum data of *LiD and " LiD ground states

N we/cm™! B./em ™! ac/em™! weye/cm !
SLiD 1 092. 399 4.439 7 0. 087 5 15. 156
"LiD 1077.923 4. 281 2 0.080 7 14. 230
1 055. 120 4.233 8V 0.091 98" 13. 228V
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Table 6 Spectrum data of isotopic molecules deduced from experimental spectrum data of "LiD

Iy F ul/ we/cm™ ! B./cm™! a./cm”! weye/cm !
SLiD 0.571 4 1073.582 4.383 0.095 0 13.533
"LiD 0.052 6 1 054. 237 4.226 0.090 0 13. 050
PP FRAE -t o 8] 07 38 23 5 19 WF 52 4 11— 2 19 398
A TE

K B3LYP/6-311G (2df, pd) J5 % %°LiD
FTLID 3347 1 JUAT 254 P Ak I 76 AH [7) 338
KA b AT S RE T E AR O A B a0
&1 B-O LT MM F i & . Al Murrell-
Sorbie ¥ fg bR £, 15 2] TR B[R] 7 5T BT 25
S 1 [A) 62 3R AU - 73 1 S RE R IR i — 2B i 5
CEINIIN S G A5 &/ S R G NESES
FeA — 2w {11 i — B 5 o 1 0 R Bl ) 2

S/

S 3K

(1] ZEAL, 5 KHF . R IEAL LiH, LiO #1 LiIOH 43§
PRE RS oy T R L) Iy 2] W B4 . 2008, 52
(10) :2438-2442.

(2] REHERIEF. KA, 5. T+ OD & £ i [ L R 58
e S gl Jy 2 L) ], B4, 2011,60(12) : 123102,

[3] 2=k, Rhouik . #oCHE 4. LB R 5 O,.CO, Fi



18

BeAe o 5t e

% 38 %

(4]

(5]

(6]

7]

[8]

[9]

[10]

[11]

(12]

[13]

KR SR 8l 03 2 B 58 L) . Ak % 5 o Ak %
2004,26(2):99-102.

Dinh L N, Cecala C M, Leckey J] H, et al. The
effects of moisture on LiD single-crystals studied by
temperature-programmed decomposition[ J]. J Nucl
Mater, 2001, 295.: 193-204.

Dinh L N, Grant D M, Schildbach M A, et al. Ki-
netic measurement and prediction of the hydrogen
outgassing from the LiH/Li, O/
LiOH system[J]. J Nucl Mater, 2005, 347 31-43.
Plummer G M. Herbst E, de Lucia F C. Submilli-

polycrystalline

meter spectra and molecular constants of °LiH,
"LiH, °LiD, and "LiD[J]. J Chem Phys, 1984,
81. 4893-4897.

TR, A Mo 4% RS El, 45, LiH 84 F(X'S)
HIZ5H 5 H R ek L LT 1. SN IS R 2 24 4 (A SRR
2R 2007, 25(1) :56-58.

AR A R B L 45 LiH 43 FXISTLANST
BUIT 259 S RE s B[ ], A2/ 9 22 412, 2005, 18(5)
776-780.

TR L, B WA g, 5. LIX(X=H,D, T) 5K 1
SR AL AN S A e LT ). R T Re AL HOR L 2011,
45(10) :1165-1169.

TV LL WA 0, JH 7 HE L 5. %5 B2 ek BLIE I 5 LiX
(X=H,D,T) kR WA # LT B 5 K
FH,2010,22(10):2308-2312.

Brvs TVE AL JH K. il R T LiD #J)  PE R
H % Bz R B AT IR L) ], I Re Rk = R, 2011,45
(4) :394-397.

L MA N 7, 26 TR LiD #y 2  Ji
PO 45 02 B SR AT 5T LML /7 v [ R 2 R O e 4R
. bt JE T B AR . 2009 :16-20.

B E S SR P, AL K TR 3R A 4 S R )

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

(22]

(23]

[24]

[25]

PSR [T ] JRFRERl 2 H A ,2015,49(2) 1 250-254,
BRARAE B L Sk A Y. XY(HL LI, Na) /3 T2
LR SRR R BT . P P 2F 4. 2006, 55 (5) £ 2175-
2179.

BEEAR L BRIR B8, K A AL, OH 43 T35 (XPID 1) 45
HEHEE R[], 9 2% 3, 2005, 54 (12) : 5614~
5617.

FRIAEF. B4 F SR ) % (M. Jb e - Bl 2% R
#1.1996.

VLSO, 52T M. LiH, BeH 1l BH #4850 F45H 5
PR BT NI R R (B AR B D
2005,28(4) :469-471.

R BB W5 T B4y F B F I A RE e BN 4 T
S RE3) F3 2D AR U1 K2, 2001,
B30I BT 3T ik AT AL AR AL R MK T,O(X A
H e AT B B ok LT ). ) B 2% 3, 2008, 57 (8) : 4833~
4839.

RIEF AT, 4 F 450 54 FHaem i M]. dt
ot Bl A, 1997,

WZIRRIEM. BF 4+ F X'ST AT B'S" HF
A Fae B LT ], b2 2 ik, 2005, 63 (23) : 2126-
2130.

V7K HR , B, 5K 942 . CuC,CuN 2 FIE 25 1Y 45 7
5400 # g R LT ). 4 B4k 2% 22 4], 2007, 23(7) .
1075-1079.

FRAT B SRR H, SFL AR LR R F 4
fAENT A RE R[] ], fb 2 W B 2441 . 2003, 16 (6) . 455~
458.

EALTRFT W A B T RS S RO T I H IR A
KRR 5r F 0 R AT B e s 2k LT 1. JR 7 4% ) 39T
#,2009,26(2) :150-153.

R E X tmERE 55 BeH, H, F1 BeH, B3 ¥ 45
F RN RE R AL ()] Py 2400, 2009,58(1) :178-184.





