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Table 1 Melting points, elementary analysis and molar conductance(A ) of the complexes
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Solvent® Complex C¢ H° N¢ m. p./C A,/(S - cm? - mol™")
THF LiClo, - B15C5® 44.09(44.88) 5.12(5.38) — 140 - 142 110
THF LiCCI; COO - B15C5 43.28(43.97) 4.96(4.58) — 82.5 -84 100
THF LiSCN - B15C5 53.98(54.05) 6.14(6.05) 4.13(4.20) 153 - 155 105
ISA LiClO, - B15C5° 44.27(44.88) 5.38(5.38) — 140 - 142 110
ISA LiCl0, - Ph15C5 47.44(47.67)  5.76(5.96) — 147.5 - 150 100
ISA LiClO, - 4-mB15C5 45.98(46.33)  5.26(5.70) — 195 -197 90

a. THF and ISA denote tetrahydrofuran and 3-methyl-1-butanol respectively. b. The data were cited from reference[ 8 ]. ¢. The data in paren
theses are calculated values.
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Table 2 Far infrared isotopic shift and (s/s’)f of the complexes

No. Solvent Complex Vygp/ Ccm -1 Vo, /cm -1 Vy/cm -1 Ap/cem ! 100Av/v, (s/s")f

1 THF LiClo, - B15C5[%! 273.0 272.3 261.8 11.2 4.3

288.0 287.0 275.7 12.3 4.5

310.2 309. 6 300. 5 9.7 3.2

337.5 336.6 323.2 14.3 4.4 1.026
2 THF LiCCl, COO - B15C5 521.0 519.7 499.0 22.0 4.4

390. 6 390. 3 386. 1 4.5 1.2

379. 1 378.6 370. 8 8.3 2.2 1.028
3 THF LiSCN B15C5 393.7 392.0 365.7 28.0 7.7

360. 3 359.3 342.9 17.4 5.1

339.3 338.9 332.4 6.9 2.1 1.034
4 ISA LiClo, - BI5C5'®! 320.4 319.1 299. 4 21.0 7.0

347.9 346. 4 323.4 24.5 7.6

413.9 412.9 398.0 15.9 4.0 1.038
5 ISA LiClO, - Ph15C5 409. 6 408.9 396. 5 13.1 3.3

392.6 391. 8 385.2 7.4 1.9

371.4 370. 8 361.6 9.8 2.7

348.7 348.2 339.2 9.5 2.8 1.027
6 ISA LiCl0, - 4-mB15C5 376.3 374.8 351.6 24.7 7.0

352.5 351.3 331.6 20.9 6.3

310.5 309. 6 293.5 17.0 5.8

293.8 293. 1 281. 1 12.7 4.5

281.9 281.4 272.4 9.9 3.5 1.049
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FZSEC AW (s/s") f 52 HARE B B 1 AR RN 3L A9 15CS 28 5ed fik 52 i 17 R ARG B4 U 495310 2% . LiSCN -
B15C5 > LiCCL,CO0 - BI5C5 > LiClO, - B15C5 Al LiClO, - 4-mB15C5 > LiClO, - B15C5 > LiClO, -
Ph15C5.

il £ [ A B A s i A7) . R B S 1 RS [N SE 19 15C5 ZR e EEXT (/") f A2 0 I8 7 Hogh
SRR, R SRR RS Y 5 THF, LiClo, M BISCS. MWK RA —Fh K Z AR, Fn,
# 2 25 No. 4 b No. 1, No.3 kb No. 1, I No. 6 [t No.4, H(s/s")f B3 IIE SR 0. 012(1. 038 -
1.026), 0.008(1.034 —1.026) F10.011( 1. 049 — 1. 038) ; A FHILIEhfE A LA HE K (s/s") f1H B8
TRZ. FIA0E No. 3 B B15C5 i 4-mB15C5, H(s/s") FAEI A 1. 034 +0.011 = 1. 045; CHk[ 642
BEMAR R (s/s) fH N 1. 046, WA R T A0 7 R i k51
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Influence of Lithium Salts Anion and Sidegroup of 15-Crown-5 Series
on the Far IR Shift of Solid Lithium Complexes with Crown Ethers

WEN Yong-Hong', YANG En-Bo®, FU Li-An', FANG Sheng-Qiang' "
(1. College of Chemistry and Chemical Engineering, Lanzhou Universty, Lanzhou 730000, China;
2. Institute of Atomic Energy Science, Beijing 102413, China)

Abstract Two reduced sequences of (s/s")f (relative reduced partition function ratio) found in the present
paper are LiSCN - B15C5 > LiCCL,COO - B15C5 > LiClO, - B15CS and LiClO, - 4-mB15C5 > LiClO, -
B15C5 > LiClO, - Ph15C5, respectively. These solid lithium complexes with crown ethers were separated from
tetrahydrofuran for the first sequence and from 3-methyl-1-butanol for the second one, respectively. Acording
to the analysis of the data obtained, an independent character of the three factors( solvents, anion of lithium
salts, and the sidegroup of 15C5 series ), playing a part in contribution to (s/s")f, have been brought to light
preliminarily.

Keywords Solid lithium complex with crown ethers; Far infrared shift; Lithium isotopes; Relative reduced
partition function ratio (s/s")f
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