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Abstract: According to the relationship between gravitational potential and electrostatic potential, and the physical
meaning of the mass-to-electricity (mass of per unit electricity) S,, the variation of ionic radius r with S, and the phase
difference factor of ion were studied. For positive ions, configuration the r varied directly with 1gS, and the phase
difference factor, and for negative ions with stable electronic configuration, the r varied quantitatively with as S, and
the phase difference factor. Calculating formulas for the positive ionic radius with stable and unstable electronic
configurations, and the negative ionic radius with stable electronic configuration were obtained. The correlation
coefficient R and test of significance (F) showed that » was closely relative to S, and the phase difference factor. 138 radii
of positive ions that contained 96 elements were fitted. The average absolute error of the 138 radii of positive ions was
2.0 pm compared with the representative radii of ions, and the relative error was 2.5%. 30 positive ionic radii of rare
gases et al. were calculated by the formulas, and the calculated values were relatively reasonable. That was a new path
of calculating the radi of ions, including complex ions.

Key Words: Ionic radius; Mass-to-electricity; Factor of phase difference; Calculating formula; Ion

BT AUFTET & TS T, MH PR EHS W T RGN — e 5T, i+
FAETRAEBRY) AL O Se i B b g AR R A8 1 R K5 LA K 5 b R 45 4

Received: November 23, 2007; Revised: January 24, 2008; Published on Web: March 14, 2008.
“Corresponding author. Email: yudecaigood @163.com; Tel: +86310-8579686.

PEEEAE T — I HERAI IR (06A11024003 ) B
© Editorial office of Acta Physico-Chimica Sinica




No.5

ARTEAGE 8510l ORI 22 53 D7 X B 2R 23 B 881

G SR SR B LA B R R IR AR — B
ZEI AT E R, B PR Rt S ek
BRI Ml A, Bt R HR AR AR B4 I B 25 Hhos 22 8] Y
BV N IE 00 B F R 42 22 AT, Lande®™ {35 Lil
i R AR B B AR R, R AN LR T =2 (]
FE B — AR BT 2P AR, DAY SRR 25 1 T
55— R BRI 2 7R EE. Goldschmidt %5
FIFHER W B RS 0 BE IR YT 53R 1 37 AR B
BT 2 T — MRG0 1) 25 7 2 58 . Pauling™
AR 55 H - 2 1 B P 5 R0 Ha A R L,
WHE T —E & 72450, Shannon 257 /AT K
SREE IR T, R T B TR SR ]
PRFR, Bgith—EE P2, X2 HE AN
I R EE S 1) o NES B o I R E
& B TR S NZ 50N s EL. BLA, i AT — 2t
SEFBEIE T B TR Yu IR R T A 5
PEFHIAM LR, B TE PR SE TR E
FERIOC R, 45—l B 2R ARAR . A SRR 251
RGBT L R LA b, 2R A
TR ZE R R, 45 HFeE i R AR et 7Y 2
TR AR

1 R

Yo S50 £ 37 T 55— AT SO,
ERIE AR R M V):

V=kAlr' (r' Zry) (1)
Krp r AR FE S B RGO, r HERTFRR
GLAR, KN ELBIH R, ARG R G w7, A
AL TR E R EE”, R R G
AT 5 T, BUAS TR R et R 1 T GEAN ] 2R 1Y
BFA, QBT HEXT LT JT A 5| 3 X T
F AR S

m=mlm,, g=qle,, r=r'lr, (2)
M g1, ST ANFR AT LB R . AT EEHL R L X R,
m.q 53R RS L, my e, r, 535N BT
PFTE  HLE CPEAR. AR IR R RGN TT
AT GER R LR

Ve=%G.S,\ Ve 3)
BGVRH, Vo=—Gimr,, Vo=qlr(r.=rdry), 7351 0% L
TG 3AF FHR Y G AT WA W
i S B RS LA T, RO BT L CR R,
PAITR “XF " P4 ), il 3RoR

S=m/q; )

S, S T RGN TR LSRRI, BT LA, TS
Fat R HEE A B S, B I RS
— SR AN R G K/ R SR, B (3)= T,
ARG A5 1 HFE R R T R R
LS. XA R AR BRI IR R G, S, B/, RS
PR JT R Y H RO, B BT S (R R A R, R
GrIr 2 Bk N

P SCHR (141408, X R (] o 44 50 1) 45 i+
FH (BB ) 25 AT DL AU A [R) AR 28 b B, JHE PR 2+
AR r 5 B T ELS I 5 R R X ERBIOE R,
BHE 245 r B S, 1972 4k3%5 /£ Michealis-Menten 5
R XTI ER P AR X TR, [W— 8 AR AN A
AR T PH B, AN 3R OE =M B AR PO R A
B4R M5, ENTRNRERCE BRI AHAS, (H
Fald R AR, {5 S 00 e Z 0 A T B R L
KRAM KB FHSAHY TR 1 k2 . HhsETF
B R PR DA o - H R PR DA H R Y
FU A, 3 B o ot 3 ARUFH Dt e, AR, 91 20
O™y BTHL Ly

g mlm, _15.9994/1.00728 _, 47

6ele, 6

XHL e ILHLAT.

2 BFFERE=ERE

TEAHH TR R S QR I, 3
—HASE TR [RIF R 1) 55 L T (R A L) B 7 22 [
1) 22 5 FH AR RS E A8 Y (L FE A R 25 AN [ ) i
AR5 ) B BHES F 22 ] () 25 5. &0k B R %
RSN PR HHEAG B2 5, B T RS A
BURNEER 125 5, FRECAT CRAHZE 5, BX 1
AR MR AT AR 22 5% R DL 1)K KA. I,
1535 BH 5 -2 AR A AR AR oy

r=by+b\1gS+b,D ()
KOG, boby by RFEE BN R EL

Xt F AR R Sl I 7, B r 5 S, 16
RPALEPIAS S I, SRR FME T R M2
5, AN [FIFA R A 45 L 7 B B TR AN TR AR A, HoAR 22
St B AR RS R N PR S, — R P Bl
FILA, PHAS S, TAT PIAN AH 25 5 R U1 RE, B D, Fi1 D,
(W3 2). K, R fa et B B 242 5 S, FiAH
255 R B BUEERAL Ry

r=boD\S/(S+D>) (6)
(6)FH by R I 1 R %K



3882 Acta Phys. -Chim. Sin., 2008 Vol.24

*1 FEBETFHEMNTEENSEELER

Table 1 The comparison r, with r
Z lon S D r/pm ry/pm Z Ion S, D rJ/pm ry/pm Z lon S D r/pm ry/pm Z lon S: D rJ/pm ry/pm
3 Li* 6891 0 54.8 60 51 Sb™* 24.17 3.5 60.1 62 76 Os* 94.43 0 87.2 39 59 Pr* 46.63 1.1 1029 101
4 Be* 4474 0 34.4 31 52 Te™ 21.11 3.5 53.7 56 77 Ir* 9541 0 86.4 89 60 Nd* 47.73 1.1 101.0 100
5 B* 3578 0 238 20 53 I* 18.00 3.5 46.1 50 78 Pt 96.83 0 85.2 35 61 Pm* 4798 1.1 100.6 98
6 C* 2981 0 152 15 54 Xe* 1629 3.5 41.4 22 Ti* 15.84 4.1 77.3 71 62 Sm* 49.76 1.1 97.6 96
7 N* 2781 0 119 11 55 Cs* 1319 1.7 168.0 169 23 V* 16.86 4.1 72.3 74 63 Eu™ 5029 1.1 96.8
8 O™ 2647 0 96 9 56 Ba® 68.17 1.7 1368 135 24 Cr* 17.21 4.1 70.6 69 64 Gd* 52.04 1.1 94.0 94
9 *F* 2694 0 104 8 57 La* 4597 1.7 1182 116 25 Mn* 18.18 4.1 66.1 62 65 Tb* 52.59 1.1 93.2 92
10 Ne* 2504 0 7.0 72 Hf"* 4430 4 81.0 78 26 Fe* 18.48 4.1 64.8 64 66 Dy* 53.78 1.1 91.4 91
11 Na* 2282 1 959 95 73 Ta™ 3593 4 711 70 27 Co™ 19.50 4.1 60.5 63 67 Ho™ 54.58 1.1 90.2 39
12 Mg* 12.06 1 65.8 65 74 W™ 3042 4 632 65 28 Ni* 19.42 4.1 60.8 62 68 Er* 5535 1.1 89.0 88
13 AI* 8929 1 51.6 50 75 Re™ 2641 4 565 60 40 Zr* 30.19 2.5 85.4 69 Tm* 5590 1.1 88.2 87
14 Si* 6971 1 399 41 76 Os* 2361 4 512 53 41 Nb* 30.74 2.5 83.9 70 Yb* 57.26 1.1 86.3 86
15 P*  6.150 1 34.0 34 79 Aut 195.6 4.5 1434 137 42 Mo* 31.75 2.5 81.3 71 Lu* 5790 1.1 854 85
16 S* 5306 1 27.0 29 80 Hg* 99.57 4.5 111.5 110 43 Tc* 3240 2.5 79.6 90 Th* 76.79 0 104.0 108
17 CI* 5.028 1 245 26 81 TI* 67.64 4.5 932 95 44 Ru* 3345 25 77.1 77 91 Pa* 7646 0 104.3 105
18 Ar* 4957 1 23.8 82 Pb* 51.43 4.5 80.3 84 45 Rbh* 34.05 2.5 75.6 75 92 U* 7877 0 1019 103
19 K* 3881 071256 133 63 Bi* 4149 45 702 74 46 pg* 3522 2.5 72.9 93 Np* 7843 0 1022 101
20 Ca* 19.80 0.7 94.1 99 84 Po® 34.58 4.5 61.5 56 79 HFf* 59.07 1.1 83.8 94 Pu™ 80.75 0 999 100
91 Sc* 1488 0.7803 81 05 A" 2078 45 545 51 43w sge0 1] 82.7 95 Am* 8041 0 1002 99
22 Ti* 1188 07697 68 00 Rn" 27.55 45 508 74 W* 60.84 1.1 81.4 96 Cm™ 8174 0 989 99
23 V¥ 1011 07621 59 87 Fr 22143 1724 176 75 pev 6162 1.1 80.3 97 Bk 8174 0 989 98
24 Cr* 8603 0.7 54.5 52 88 Ra* 1122 1403 140 76 Os* 6295 1.1 786 81 98 Cf" 8306 0 976 98
25 Mn™ 7.792 0.7 49.8 46 89 Ac* 75.12 1213 118 77 1™ 6361 1.1 778 75 99 Es* 8339 0 973 98
26 Fe* 6.930 0.7 44.3 22 Ti* 23.76 2.9 89.7 90 78 Pt* 64.56 1.1 76.6 100 Fm* 85.05 0 95.7 97
30 Zn* 3246 3 81.7 74 23 V¥ 2529 29 84.6 88 23 V* 1264 51 579 60 101 Md* 8538 0 954 96
31 Ga™ 23.07 3 65.6 62 24 Cr* 2581 29 83.0 84 24 Cr* 1291 51 56.2 56 102 No* 85.71 0 95.1 95
32 Ge™ 1803 3 539 53 oo 9797 20 785 g0 20 Mn™ 1364 51 517 54 y0a [ geo4 0 947 o4
33 As™ 14.88 3 44.8 47 26 Fe* 13.86 5.1 50.4
34 Se™ 13.06 3 38.7 42 26 Fe* 27.72 29 772 76 97 Co™ 14.63 5.1 46.1 90 Th™ 57.59 0.9 93.4 99
35 Br* 1133 3 320 39 27 Co* 29.25 29 72.8 74 28 Ni* 14.57 5.1 46.4 91 Pa* 5735 0.9 93.7 96
36 K 1040 3 27.9 28 Ni* 29.13 29 732 72 41 Nb* 23.06 3.4 73.3 74 92 U* 59.08 09 91.3 93
37 Rb* 8485 2 1425 148 40 Zr" 4528 1.3 97.8 42 Mo* 2381 34 707 66 93 Np" 588209 9L6 92
38 S 4350 2 1109 113 41 Nb* 46.12 1.3 96.3 43 Tc* 24.30 3.4 69.0 94 Pu* 60.56 0.9 89.3 90
30 Y* 2042 2 925 93 42 Mo* 47.62 1.3 93.7 44 Ru* 25.08 34 66.4 63 95 Am* 60.31 0.9 89.6 39
40 Zr* 2264 2 80.1 79 43 Tc* 48.60 1.3 92.0 95 45 Rh* 25.54 34 65.0 67 96 Cm" 61.30 0.9 88.3 38
41 Nb* 1845 2 704 70 44 Ru* 50.17 1.3 89.4 46 Pd* 26.41 3.4 62.3 64 97 Bk™ 61.30 0.9 88.3 87
42 Mo* 15.87 2 63.3 62 45 Rh* 51.08 1.3 88.0 86 73 Ta* 44.91 2.0 72.0 98 Cf* 62.30 0.9 87.0 86
43 Tc™ 1389 2 57.0 58 46 Pd* 52.83 1.3 853 86 74 W* 45.63 2.0 70.8 68 99 Es* 62.54 09 86.7 85
44 Ru™* 1254 2 522 54 72 Hf* 8360 0 92.4 75 Re™ 46.22 2.0 69.7 72 100 Fm"™ 63.79 0.9 85.1 84
47 Agt 107.1 3.5 130.4 126 73 Ta* 89.82 0 91.3 76 Os™ 47.21 2.0 68.0 65 101 Md* 64.03 0.9 84.8 84
48 Cd* 55.80 3.599.6 97 74 W* 9126 0 90.0 77 Ir* 47.71 2.0 67.1 64 102 No* 64.28 0.9 84.4 33
49 In* 38.00 3.5 81.4 81 75 Re* 9243 0 88.9 78 Pt™ 48.42 2.0 65.9 70 103 Lr* 64.53 0.9 84.1 33
50 Sn* 29.46 3.5 69.4 71 58 Ce* 46.37 1.1 1034 103

“from Ref.[14]; Z: atomic number; D: phase difference factor of ion; S,: mass-to-electricity of ion; r: calculated ionic radii in this paper;

I'«: Tepresentative ionic radii; Boldface represents the ionic radii calculated by Eqs.(7) and (8).
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Table 1 The comparison of r, with r; of negative ions

Ton S, D, D, r./pm Tret/pm Ton S, D, D, r./pm Tret/pm

c+ —-2.981 1.000 1.657 258 260" Ge* -18.03 1.490 6.495 267 272*

N* —4.635 1.000 1.657 178 171~ As* —-24.79 1.490 6.495 231 222

o —7.942 1.000 1.657 144 140 Se* -39.19 1.490 6.495 204 198

F -18.86 1.000 1.657 125 136" Br- -79.32 1.490 6.495 186 196*

Si+ —-6.971 1.369 2.89 268 271" Sn* -29.46 1.666 10.02 289 294"

P> -10.25 1.369 2.89 218 212" Sb* -40.29 1.666 10.02 254 245

S* -15.92 1.369 2.89 191 184~ Te* —-63.34 1.666 10.02 226 221

Cl -35.20 1.369 2.89 171 181~ I -126.0 1.666 10.02 207 216

Byahn 1.1-1.2, =M AWM, D R EE i 0.9-1.0. r=114.4D,S/(S+D>) (9)
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Fig.1 The comparison of r, with 7. of positive ions
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