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£1 BRORAEMEMINE
wS| a4 =B £ & W L A

% Rl (3)=R (4% (5)%
1 H-Li LiH 1.60 1.60 1.60 1.60
2 H-Na NaH 1.89 1.84 1.85 1.85
3 H-K KH 2.24 2.21 2,23 2.23
4 H-Rb RbH 2,37 2.36 2.38 2.38
5 H-Cs CsH 2.49 o 2.49 2.52 2,51
6 H-B B.H, 1.187£0.003 1.20 1.16 1.16
7 H-C CH, 1.07 1.10 1.05 1.08
8 H-Si SiH, 1.477+0,003 1.45 1.43 1.43

1.42%*

1.46*
9 H-Ge GeH, 1.5274:0.002 1,56 1.54 1.54
10 H-Sa CH,SnH, 1.70%:50.015 1.74 3,747 1.72
1 H-N NH, 1.515 1.05 1.00 1.02

1,004
12 H-P DR i.42 1.47 1.40 1.42

.13 H-As AsH, 1.52 1.58 1.52 1.54
14 H-5b SbH, .71 1.76 1.73 1.73
15 H-0 H,0, 0.97£0.01 0.98 0.98 0.98
16 H-S H.S 1.34 1.37 1.31 1.35
17 H-Se H,Se 1.47 1.51 1.45 1.49
18 H-F HF 0.92 0.92 0.94 0.92
19 H-C1 HCl1 1.28 1.29 1.25 1,29
20 H-Br HBr 1.41 1.45 1.41 1.44
21 H-1 HI 1.61 1.66 1.61 1.64
22 B-C (CH,),B 1.5640,01 1.52 1.50 1.55
23 B-N B;H.N 1.504£0.026 1.49 1.48 1.50
24 B-0 B(OH), 1.36510.005 1.40 1.37 1.39
25 B-F BF, 1.29540.01 1.34 1.28 1.30
26 B-Cl BCl, 1.7240.01 1.71 1.70 1.73
27 B-Br BBr, 1.8740.02 1.87 1.87 1.90
28 C-Si CH,SiH, 1.85740.001 1.83 1.82 1.83
29 C-Ge (CH,),Ge 1.9840.03 1.93 1.93 1.94
30 C-Sn CH,SaH, 2.14+0.02 2,10 2.09 2.12
31 C-N CH;NH, 1.47440.005 1.46 1.45 1.49
32 C-p {CH,),P 1.87£0,02 1.83 1.84 1.85
33 C-As (CH,)sAs 1.9840.02 1.94 1.96 1.96
34 C-Sb (CF3)sSb 2.2024:0.016 2,13 2,12 2.14
(CICH=CH),SbCl, 2.15%0.01

35 C-0 CH,OH 1.427:4£0.007 1.42 1.40 1.44
36 C-§ CH,SH 1.82:40.01 1.81 1.80 1.81
37 C-Se (CH,);Se 1.98+0.02 1.93 1.94 1.94
38 C-F CF, 1.31740,005 1.35 1.32 1.34

1.323:£0.005
39 C-Cl CCl1, 1.77%0.01 1.72 1.72 1.75

1.7540.05
40 C-Br CBr, 1.9340,02 1.38 1.89 1.90
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41 Cc-1 cI, 2.1040.02 2.10 2,10 2.10
2.1240.04
42 Si-0O Si(OCH,), 1.64 1.70 1.68 1.64
43 Si-S (SiSz)n 2.14 2,09 2.09 2,11
44 Si-F SiF, 1.5440.02 1.63 1.59 1.54
1.55+0.02
45 Si-Cl SiCl, 2,0140.02 1.99 2.02 2.00-
46 Si-Br SiBr, 2.1540.02 2.14 2.19 '2-...18’
47 Si-I Sil, 2.4340.02 2.38 2.41 2.40
48 Ge-F GeF, 1.670.03 1.74 1.71 1.64
49 Ge-Cl GeCl, 2.1040.02 2.10 2.14 2,11
2.08+9.02
50 Ge-Br GeBr, 2.3440.04 2.27 2.31 2.28
' £.294£0.02
51 Ge-1 Gel, 2.482-0.03 2.49 2.58 2.51
2.50+40.03
52 Sn-C} $nCl, 2.33+0.04 2.29 2.30 2.28
2.300.02
53 " Sn-Br SnBr, 2.4440.03 2.45 2.47 2. 46
54 Sn-] Snl, - 2,69£0.02 2.67 2.70 2,65
55 N-Si N(SiH;); 1.74%0.02 1.74 1.72 1.73.
56 N-O NH,OH 1.46 1.43 1.43 1.46
57 N-S N.S, 1.74 1.73 1.74 1.76
58 N-F NF, 1.3740.02 1.37 1.34 1.39:
59 N-CI1 NHCI, 1.76 1.74 1.73 1.74
60 P-S P.S; 2.15 2.10 2.11 2.13
61 P-F PF, 1.5440.03 1.65 1.61 1.58
1.5740.02
62 P-Cl1 PCl, 2.0431+0.003 2.02 2.03 2.03
2.03+0.02
63 P-Br PBr, 2.23+0.04 2.18 2.20 2,26
2.1840.03 '
64 P-I PlL, 2.4640.03 2.39 2.42 2.42
65 As-S As,S, 2.25+0.02 2.21 2.23 2.24
€6 As-F AsF, 1.712+0.005 1.76 1.78 1.67
67 As-Cl AsCl, 2.161+0.005 2.13 2.15 2.14
68 As-Br AsBr, 2,33+0.02 2.29 2.32 2.31
69 As-I Asl; 2.5440.02 2,50 2.58 2.53
70 Sb-F SbF, 2.03 1.94 1.89 1.82
71 Sb-Cl SbCl, 2,325+0.005 2.31 2.32 2.31
72 Sb-Br SbBr, 2.5110.02 2.47 2.50 2.48
73 Sb-I Sbi, 2.75+0.05 2.69 2,71 2.71
2.7040.03
74 O-pP PO, 1.673-0.03 1.71 1.70 1.68
75 1.8040.02 . " 1.82 1.82 1.78

0-As

As0O,

1.7840.02 .. -
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% pil (3)R (45 (5O
76 0-Sb Sb,0, 2.00 2.01 1.98 1.93
77 O-F OF, 1.4131+0.019 1.41 1.40 1.44
78 0-C1 0oCl, 1.68+0.02 1.69 1.71 1.72
1.704:0.02
79 O-Se (Se0;) 1.78+40.03 1,81 1.81 1.80
80 S-F SF, 1.5841+0.005 1.62 1.61 1.59
81 S-Ct SCl, 1.9940.02 1.99 2.01 2.02
82 Se-F SeF, 1.76540.005 1.75 1.72 1.69
83 Te-F TeF, 1.8240.04 1.92 1.89 1.82
1.84+0.03
84 Te-Cl TeCl, 2.334+0.02 2.29 2.30 2,31
85 Te-Br TeBr, 2.5140.02 Z.45 2.47 2.47
86 CI-F CIF 1.63%:0.01 1.63 1,61 1.63
87 Cl-Br CliBr 2,14 2,407 2,13 2.14
‘88 Br-F BrF 1.76 1.75 1.73 1.73
89 Br-1 fri 2.48 2.44 2.45 2.46
90 Li-F LiF 1.5140.08 1.67 1.58 1.55
91 Li-Br LiBr 2,17 2.20 2.24 2,17
92 Li-1 Lil 2.39 2.42 2,47 2.41
93 Na-Ct NaCl 2.36 2.39 2,41 2.30
2,51
‘94 Na-Br NaBr 2.50+0.01 2.55 2.60 2,49
2.6410.01
‘95 Na-I Nal 2.7140.02 2.77 2.73 2.74
2.9140.02
96 K-F KF ~2.55 2.39 2.31 2.17
97 K-Ci KC1 2.6740.02 2.76 2.78 2.63
2.97£0.02
98 K-Br KBr 2.824:0.03 2.92 2.98 2.82
2.9440.03
‘99 K-1 KI 3.05:£0.04 3.14 3.21 3.08
3.23+0.04
100 Rb-Cl1 RbCl 2.7940.01 2.91 2.93 2.77
2.894:0.01
101 Rb-Br RbBr 2.9510.02 3.07 3.12 2.96
3.06+0.02
102 Rb-I Rbl 3.184:0.02 3.29 3.36 3.19
3.2640.02
103 . Cs-F CsF 2.3440.05 2.67 2,59 2.42
104 Cs-Cl CsCl 2.8810.03 3.04 3.07 2.88
105 Cs-Br CsBr 3.0740.03 3.20 3.26 3.98
3;14%0.03
106 Cs-1 Csl 3.3240.03 3.42 3.50 3.34
3.414+0.03 :

+ BRTFHESEOERY 0.804W; % BH, B.HN SLAWHBHRBATR ", RAHKENF
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F3 (s/s") FSTRREREEE (300K)
dejs (s/s")f
7} v s il .
A XHRES, 101 £(5)NE | BB RA

1Li*F /sLi*F Li-F 0.680 1.076 1.108 1.125
1Li3*C1/°Li3"Gl Li-Cl 0.900 1.048 1.454
Li?Br/SLi"Br Li-Br 0.985 ez 1 1043 1.043
Lt /8Lit7] Li-I 1.125 1,038 | 1.934 1.035
1uBHF,/10BF, B-F (. 480 1.9257 1.3363 1.3363
1RCl, /9B Cl, B-Cl 0.900 1.1359 1.1425 1.1477
1B"Br, /9B Br, B-Br 0.985 1.1127 1.1063 1.1175
up], /1Bt B-1 1.125 1.0893 1.0852
HB(HOH),/*B0H), | B-O 0.680 1.2008 1.2276 1.2480
uCuR,/2CHE, C-F 0.680 1.2207 1.2623 1.2947
1CaCL, /12CYCl, C-Ci 0.900 1.1046 1.1258 1.1173
13C1Br,/12C"Br, C-Br 0.985 1.0856 1.0992 1.0916
1, /12C121], C-1 1.125 1.0611 1.0834 1.0834
2GR, /8GiF, Si-F 0.900 1.0886 1.1092 1.1092
30Gi9F , /29SiF Si-F 0.900 1.0420 1.0526 1.0526
#§iF /BGiF, Si-F 0.900 1.0448 1.0565 1.0565
»SisCl,/25i%Cl, Si-Cl 1.180 1.0455 1.0519 1.0500
205i%Cl,/*8i*Cl, Si-Cl 1.180° 1.0217 1.0250 1.0241
25i%Cl,/*5i*Cl, Si-Cl 1.180 1.0233 1.0269 1.0259
30G3127] /285147 Si-I 1.280 1.0270 1.0204 1.0188
$08i127, /22517, Si-I 1.280 1.0129 1.0098 .1.0091
295i127], /288417 Si-1 1.280 1.0139 1.0105 1.0097
GeF /"GeF, Ge-F 0.985 1.0381 1.0483 1.0422
"Ge!*F,/"GeF, Ge-F 0.985 1.0246 1.0313 1.0274
6Ge'*F ,/"Ge'F, Ge-F 0.985 1.0119 1.0152 1.0133
MGeF,/"Ge"F, Ge-F 0.985 1.0259 1.0331 1.0289
MGeF /?Ge"F, Ge-F 0.985 1.0125 1.0161 1.0141
HUGeF /"Ge"F, Ge-F 0.985 1.0061 1.0079 1.0069
BGeF /P GetF, Ge-F 0.985 1.0063 ©1.0082 1.0071
BGel'F,/"Ge"*F, Ge-F 0.985 1.0196 1.0252 1.0220
"Ge!?F ,/"Ge"'F, Ge-F 0.985 1,0132 1.0170 1.0148
%Ge"F /¥GeF Ge-F ¢ 0.985 1.0181 | 1.0232 1.0202
Ge™Br,/"Ge™Br, Ge-Br 1.350 1.0162 1.0169 1.0163
Ge™Br,/"Ge™Br, . Ge-Br; . 1.350 10077 1.0081 1.0078
Ge™Br,/""Ge™Br, Ge-Br 1.350 1.0084 1.0088 1.0085
$5Cu'*F /BCuF Cu-F 0.985 1.00233 1.00602
Cu™Br/*Cu™Br Cu-Br 1.350 1.00157 1.00202
G SE VA VAL O U-F 1,125 1.00285 1.00321
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FANG SHENGQIANG FU LIAN

(Department of Modern Physics, Lanzhou University)

ABSTRACT
It is found that the relation among single bond length (ryc, r,5), covalent radius
{ru, rc» T'a» rp) and percent ionic character (i) is quite accurately given by the expressions

ryc=ryg+rc—(0.18; rg% +0.05) for hydrogen bond (H-C) lin hydride and r,z=r,+

rg—37'iri r_% for bond (A-B) in other compound, in which the electronegativity of
atom B is greater than that of atom A. From the calculated bond lengths the reduced
partition function ratios of various molecular species are estimated.

Key words Chemical bond, Bond length, Isotope effect, Reduced vartition function
ratio.
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EXPERIMENTAL STUDY ON THE SEPARATION OF URANIUM
ISOTOPES BY ION EXCHANGE CHROMATOGRAPHY

LI SHUFANG SU YOUREN LU DUOYING
WU GUOXIAN CHEN QIUSHENG

(Institute of Atomic Energy, P. O.Box 275, Beijing)

ABSTRACT

Resin cross linkage, resin size, temperature of resin bed, migration rate of band, cha-

racteristics and composition of displacer affecting separation of uranium isotopes are studied
in displacement chromatography.

Preferable conditions for uranium isotopes separation are given.

Key words Separation of uranium isotopes, Migration, Ion exchange chromatography.



