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N+, 0, F, CN, NO f1 LiF # G2(MP2) f1 G2 254 & i 24
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Table 1 Total energies (at 0K and 298K) and zero-point-energies{ZPE)®

Mol.(Multi.)  G2(MP2)/0K G2/0K  G2(MP2)/208K G2/208K  ZPE
BT(3)  -24.60645 ~24.60904 24.60409 24.60668
CHy1 36.48492 -36.48333 -36.48256 —36.48097
Li~{1} 7.46308 -7.45981 -7.46072 ~7.45745
N3 -52,90422 5290327 -52.901R6 ~-52.90090
BeF(2) 114.46193  -114.46535" 114.45860 114.46203  2.68"
BeFt(1} 114.13054 ~114.13385 114.12722 114.13054 3.08
BF(1} 124.52072 12452302 ~124.51740 12451970 2.99
BO7(1} 9. 98262 ~99,98510 -93.97931 -99.98179 3.80
B(2) -09,88826 39.88970" 99 88496 9988639  4.26"
Boti -99,41102 9941213 99.40771 39.40882 4.51
CF(3) 137.63381 137 64014 ~137.63040  -13T.63673 1.65
CF(2) 13762359  -137.62700" 137.62027 137.62368  2.87°
CFt{1) 137.29381 -137.29531 137.29050  -137.29201 3.99
CF*t[2)° ~136,34019 136.34182 136.33688 136.33852 4.49
CNT(1) 02.07790 -42,07805 ~02.07460 —82.07475 4.47
LiF=(2) 1117.29481 107.29826 107.29152 107.29487 1.79
NGO -129,39634 129.39838 129.39305 129.39558 5.81
BeFa(i) 214.36143 ~214, 36840 ~214.36716  -214.36413 6.33
BF:(2) 224.32304 224.32058 224.31991 224.32654 6.71
BF; (1) 224 .0M1984 -224,01562 224.00589 22401167 B.52
CF:1) -23T.45245 237.45883 237.44850 237.45489 6.94
CF;i2) 237.03237 23703815 -237.02842  -237.03421 8.21
CFi7(1) -236.27546 ~236.27960 236.27173 2316.27588  10.16
NO2(2) - 204.83329 20483963 -204.82914 204.83548 6.03
NOI(1) 204.47987 20448421 —204.47T631 204 48063 11,87
BFa{1) 324,22708 324.23744 324.22257 324.23293  11.89

ia) Total energies in a.v.: Zero- Point Encrgies{ZPE) in milli-Hartrees, HFI.IrE-ElGH:' caleula-
tioms. scaled by 17/1.12; Tutal energies for other species are from reference [3,4]. {h) Reference
[1.3]. Potential eneegy curve for CF*4(2) is in progress.

241 208K HAVRMRE (kJomol!)
Table 2 Atomization energies (208K, D, /kJ-mol=1)

BeF EeF; BF BF, BF, Bo CF CF,

G2iMPz) S 1268 T3 1225 1945 L1 857 1083
G2 556 1269 TH0 1223 1948 &G THI 178

Exp. YL 1277 TGH2 1316 1943 817 atl 1081
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# J 9-FH 208K MR FREME® (kImol™!)
Table 3 Electronic affinities (298K, Eg /kJ-mol~!)

B BO CF Li LiF

G2{MP2) 10 248 a7 a1 37
G2 18 251 34 72 a7

Exp. 151 196 =318 61 >135

* 4 4-F% 208K B —BEEWE (kI-mol~')
Table 4 lonization energies (298K, IP; /kJ-mol™1)
BeF BF. BO CF CF: CN NO NO,
G2(MP2} 870 824 1253 BG6 1103 1319 892 926
G2 870 B2T 1254 £T1 1105 1325 8495 932
Exp. 829 904 1255 B79 1102 1359 8493 941

FOHFHE K RSB MR (kl-mol ')
Table & lonization energics (298K, IP; /kJ-mol ™t}

C N CF

G2(MP2) 2336 BT YT T 2504
G2 2337 2843 2503

Exp. 2353 2856 177
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Abstract - The atomization energies for BeF, BeF,, BF, BF;, BF3, BO, CF and CFy;
electronic affinities for B, BO, CF, Li and LiF; ionization potentials(IP, ) for BeF, BF3, BO,
CF, CF3, CN, NO and NO,, IP; for C, N and CF have been calculated at the G2(MP2)
and G2 ab initio levels. These molecules are in their gaseous and ground electronic states
with the temperature respect to 208K. The G2{MP2) results are compared with those of
the G2 and the theoretical results are compared with those of the experiments as shown in
Table 2 through Table 5. The G2(MP2) results for these 24 energies are in good agreement
with those of the G2. Their deviations are within -+ 10kJ-mal~?! and the average absolute
deviation is 3.2kJ-mol !. When compared with theories, the experimental results are in
fairly agreement in most cases. For the larger deviations, we suppose that the experimen-
tal heat of formation for BeF is a little bit too low by about 10-20kJ-mol™!, the electronic
affinities for B, BO, CF and LiF are suggested to be re-examined, the experimental ion-
ization potentials (IP) for BeF, BF; and CN are suggested to some further study and the
1P for CF must be in error in the NBS Tables,
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