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Kona'IKOBCKH A., Hopceea IO.B., · HecjJeAOB B.n. P12 _ 7442 
nouCKH 3SKOHOMepHOCTeit B !I3y'leHHH cjJH3HKo-XHMH'l6CKHX 

CBOitCTB sneMeHTOB-f'OMOnOf'OB H HX C06,!1HH6HH!i.III noTeHUHanbi 

HOHH3SUHH C06,!1HH6HHli ranoreHOB 

06Hapy)!{eHS nHHeitHSSI 3SBHCHMOCTb nOT6HUHSnOB HOHH3SUHH H6KOT0pb!X 

opraHH'l6CKHX H HeopraHH'leCKHX C06,!1HHeHHli ranoreHOB OT HX yHHBepcanbHhlX 

napaMeTpoa. Hali,!leHo o6m.ee ypaaaeHHe, oTpal!iaro~ee STY aaKoHoMepHOCTb." 

flpenpHHT ~eAHHeHHOrO HHCTHTyTa iAep~X HCCleAOBBHKA. 
: ,lzy6Ha, · 1973 

Kolachkovsky A., Norseev Yu.v., 
Nefedov v.o. 
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Search for the Regularities in the Change of 
. Physical-Chemical· Properties of the Elements­

Homologs and Their Compounds. III. Ionization 
Potentials of Halogen Compounds 
Linear dependence of the 'ionization potentials 

of some organic and inorganic'halogen compounds on their 
universal parameters is observed. A general equation, 
reflecting this regularity, is found. 

Preprint. Joint Institute for Nuclear Research. 
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C) 1973 06oeOUHeHHbiU UHCIJJUIIlYIII JIOepHblX UCCAe006QHUU ,ay6Ha 

I .. .. · 

IloTeHUHaJI HOHH3aUHH npe):(CTaBJIHeT O):(Hy H3 Ba)KHeHIIIHX 

xapai<TepHCTHK cBoiicTB • aToMa. OneHI<a :noii BenHqHHhi .nnH 

ITOCJie):(HHX qJieHOB rpyiTITbl 3JieMeHTOB nepHO):(HqeCI<OH CHCTe­

Mhi I acTa T, ·q,paHnHii/, nonyqeHHhiX B ynLTpaMHI<POI<OJIHqecT­

Bax, npe.ncTafJJIHeT 6oJibiUHe 3aTpy.n~eHHH •. 06LiqHo pa.cqeThi 

ITOTeHUHaJIOB HOHH3aUHH 3THX 3JieMeHTOB CTpOHTCH Ha OCHOBe 

MeTo.na cpaBHeHHH •. Tai<,Hcnonh3Y H 3aBHCHMOCTh noTeHnHana 

H~H3a:UHH OT_ H3MeHeHHH CTeneHH 3I<paHHpOBaHHH 3apH):(a 

B rpynnax 3JieMeHTOB nepHO):(Hqeci<OH CHCTeMLI, <I>HHI<JibH6ypr 

H lliTepH /l/ npOH3BeJIH oneHI<H ITOTeiniHaJIOB HOHH3aUHH Tex­

HeUHH, ITOJIOHHH, acTaTa~ q,paHUHH H pH):(a ):(pyrHX 3·JieMeHTOB. 

Ha OCH<lBe 3aBHCHMOCTH, Haii):(eHHOil B pa6oTe / 2< CBH3b1Ba~ 
romeii ITOTeHUHaJibl HOHH3aUHH ):(ByXaTOMHbiX MOJieKyJI 3Jie­

MeHTOB OCHOBHbiX rpynn C tiaCTOTOH I<OJie6aHH!I 

lg w f = g - m lg n 2 I , 

r.ne g , m - ITOCTOHHHbie, 

/1/ 
xapai<TepHbie .nnH I<a)K.n<?ii 

rpynnhi 3JieMeHTOB. nepHO):(Hqeci<OH CHCTeMbl, 

Kaii3ep /3/ onpe.nenHn noTeHnHan .nByxaTOMHoii·Monei<y-

Jihi acTaTa I.( At 
2 

). 3Ta oneHI<a 6Lma np_oBe.neHa c HcnonL-

30BaHHeM 3HaqeHHH qacTOThi I<one6aHHH Monei<yJihi ·At 
2

, I<O­

TOpoe,. B CBOIQ oqepe):(b, BbJqHCJieHO C .D;OBOJibHO 60JibiUOH 

norpeiUHOCTbro. , 

Cne.nyeT OTMeTHTh, qTo npoBepi<a 3Toro ypaBHeHHH c He­

noJib30BaHHeM .naHHhiX, yi<a3aHHhiX B HOBOii cnpaBoqHoii nH­

TepaType /4/; ITOI<a3aJia 3Ha'-iHTeJibHOe OTI<JIOHeHHe· OT 3aBH:­

. CHMOCTH /1/ ):(JIH npe.nnocne.nHer.o npe.ncTaBHTeJIH rpynnhi 

ranoreHOB - Ho.na. 

a· 



B CBOHX rrpep;LI,IJ.YIUHX pa6oTaX 15•61 Mhl IIOKa3aiiH, . "liTO 
TaK Ha3hi~aeMbie YHHBepcanhHbie rrapaMeTphl 3IIeMeHTOB 
/YII3/ ranoreHOB )J.OBOIIhHO xopOIIIO OTpa:>KaiOT H3MeHeHHe 
HeKOTOphiX dJH3HKO-XHMH"lleCKHX CBOHCTB ranoreHOB H HX 
coe,IJ.HHeHHH: 

y =~ +{3 . ~ Z' +7J ' 
(RX.) Y,R Y,R i {X.) (F) 

1 1 

Ky ~ , f 
.7J =--.:.Z ,+. 

(F) n x: i (Xi) 

/2/ 

1 

3,IJ.eCb Y (R,Xi ) - HOpMaiibHaH TeMrrepaTypa KHIIeHHH, 3HTanL­
IIHH ncrrapeHHH .HnH :mTanLIIHH rrnanneHHH aemecTBa RX i 
Xi~F· ,, Cl , Br , J ; Xj =Cl, Br,J; . Z(x~)- .}'3II 
ranorenoB,Z{F)=9, Z{arl7, Z {s~=21,1, Z 'ur26,5; aY.:It.n f3.Y ,R­
rrocToHHHLie Ko3dJ!}Jnu:neHThi, CBH3aHHLie co cnoii:cTBOM Y H 
_pa.n.HKanoM R ; 7J (F) - rrorrpaBO"liHh~H KoJdldlnu:neHT, Y"liHTLIBa~ 

_.IOIUHH OTKllOHeHH.fl OT o6mero xapaKTepa 3aBHCHMOCTH dJn-
3HKO- XHMH"lle CKOH .BeiiH"liHHhl IIPH rroimneHHH a TOMa dJTopa 
B MOlleKylle ;' n X! - "liHCllO aTOMOB ,IJ.pyrnx; _KpOMe dJTopa.,ra­
noreHOB.B MOnekyne; f - IIOCTO.HHHaH, CBH3aHHaH C THITOM 

. coe~n'neHHH ; K y - rro·cTOHHHaH .n.nx .n.annoro cBoiicTBa~ 
B nacTOHmeii pa6o-re Mhi rrponenn nccne.n.oBaHHe 3aKono­

MepnocTeii H3MeHeHH.fl IIOTeHU:Hana HOHH3aU:HH COe,IJ.HHeHHH 
ranorenoB oT nx YII3 (Z ') H ycTaHOBHnH, "liTO ypannenne /2/ 
MO:>KeT 6biTh C ycrreXOM pacrrpOCTpaHeHO H Ha 3TY dJH3HKO­
XHMH"lleCKYID xapaKTepHCTHKy. 

Ha pnc. 1 ·rroKa3aHLI 3aBHCHMOCTH 1-ro H 2-ro rroTen­
u:nanoB HOHH3aU:HH ranoreHOB B 3lleMeHTapHOM COCTOHHHH, 
HX CpO,D.CTBa K 3lleKTPOHY H IIOTeHU:HallOB HOHH3aU:HH,IJ.ByX­
aTOMHhiX MOlleKyn ranoreHOB OT HX Z' , IlpHMOllHHeHHhiH 

xapaKTep 3aBHCHMOCTH IIOTeHU:HallOB HOHH3aU:HH OT CYMMhl 
Z' coxpanxei:cil H · .n.nx 6onLIIIHHCTBa oprannqecKHX H neop­
rannqecKHX coe.n.nnemiii ranorenoB /pnc. 2/: ,l:\n.H MOHorano­
renoB.3TH rpadJnqeCKHe COOTHOIIIeHHH OIIHChiBaiOTC.fl yp~l.BHe-
HHeM 

l(x) =a1+ {31 Z (x>' /3/ 

rrpe,D.CTaBllHIDIUHM ynpomeHHhiH BapHaHT ypaBHeHH.fl /2/. 

4 

.« 

,','I 

IloTeHU:Haiihl ~OHH3aU:HH ,IJ.Byxa T_OMHhiX MOIIeKyii ranore­
HH.D.OB~ rronnranoren3aMemeHHLix ·MeTana, a TaK:>Ke Tpnra­
norenn.n.on 6opa · orrpe.n.enHIOTCH ypannenHeM, ananorH"liHhiM 

yp~~HeHHIO /2/: · 

I
. · =a +{3 ~ Z ' + 11 , 
(RX1) I,R. l.R i (Xi) · (F) · 

7] =- 0,085 ~ z , + f •. 
(F) nx~ 1 <Xi>·. 

1 . 

/4/ 

. Ko3dldlnu:HeHThi · a H f3.. ypan~€mnii /3/' H /4/ Bhl"liHCneHhi 
. CIIOC060M HaHMeHbiiiHX 'KBa,D.paTOB ,!J.ll.fl uepaBHOTO"liHhiX .n:J­

MepeHHH H BMeCTe C HX cpe,D.He.KBa,IJ.paTH"liHhiMH OIIIH6KaMH 
rrpe.n.cTaBneHLI :B Ta6n. 1. B cnyqae noimranoren3aMemen­
HhiX. MeTaHa K03cPdlHU:HeHT~I ypaBHeHHH /4/ .HMeiOT CJ1e~yro.; 
mne '3Ha"lleHHji: 

• ·· a (CH X ) = 15,735 -:-1,310 n ·, 
n 4-n . .· . 

f3 =-0,0623, n =0,1,2. 
(CHn X4_J 

/5/ 

• BenH"liHHa f orrpe.n.enxeTc:H Tiirr.oM coe.n.nneHHH, co.n.ep:>Ka-

mero cl>Top:· 

f (XF) = 1,646; f (CX3F) =1,220; 

f (BXI':f 1,448; f (CX F. ) =0,879; 
2 2 

f (CXF ) =1,2; 
3 

f (B~1,011; f (CHX F ) = 1,700. 
0" 

2 
Cpannenne BenH"liHH rroTenu:nanoB HOHH3aU:HH, Bhl"liHcneHHhiX 
no ypaBHeHHHM /3/ H I 4/, c rrpHBO.D.HMhiMH B crrpaBO"liHOH 
IIHTepaType /Ta6n. 2, 3 H 4/ IIOKa3biBaeT xopomyro CXO,IJ.H­
MOCTh Me:>K.D.Y 3THMH BellH"liHHaMH )J.ll.fl p.H,D.a opraHH"lleCKHX 
H neopraHH"lleCKHX coe.n.nnennii ranorenn.n.on. 

H3 paccMoTpeHHhiX 3aKoHoMepnocTeii H3MeHeHHH$H3H­
Ko-xHMH"llec:Knx CBOHCTB coe.n.nnennii ranorenoB/

5
•
6

/ Mo:>KHo·· 
3aKnro"liHTh,. "liTO rrpHHHTLie naMH ynnnepcanLHLie rrapaMeTpbi 
3lleMeHTOB B KaKOH-TO Mepe OTpa:>KaiOT He TOIIbKO B3aHMO­
,IJ.eHCTBHe H3yqaeMbiX MOlleKyn C HX OKpy:>KeHHeM H BHeiiiHeH 
cpe.n.oii /3nepreTH"lleCKHe 3$dleKTbi dJa30BhiX rrepexo.n.oB, nop-

5 
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MaJILHas TeMnepaTypa KHnenns/, no :H npnpo~y· CHJI B3aHMo­
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TadJIHil& J 

Cp&BH8BI8 B8JlHQHB OOT8Hill&nOB HOHH3&UHH coe~HH8HHK 
raJioresos, paccqHt&HBWX no ypasseBHD J, c .llHteparyp­

HWIH ,x&BBiillH 

llo~-8BUK8.JILI HABH3aUHH J (AX) /'3B/ 

I{ X HHteparypsHe ~a~slief4/ PaCC"lHtaHH DO ypaBH8HHD 
J 

J LJ.l f J'- J 

HU. 12,74 0,01 12,72 -0,0'2 

H8r n,62 0;01 II,68 0,06 
.. 

Hl 110,:38 0,02 10,30 -0,08 

CHJF 12,80 O,OJ 12,79 -0,01 

CH3Cl. II,25 0,05 II,JO 0,05 -

Clf3Br 10,541 0,002 10,540 -0,001 

- Cf6] 9,5:36 0,003 9,536 o,ooo 

Cz.HsF 12 I 12,19 0,19 

CLifsC£ 10,89 O,OI 10,91 . 0,02 

. C2.II:;B,. 10,29 0,01 10,26 -0,03 

Cz.Hs:/ 9,3:3 0,02 9,39 0,06 
-- -

10 

Tae1JIHua 4 

C}iaBH-8J!H8 B8JIHQ~H ~'noreHl{H&XOB .HOHH3&UH~ HtOpraHHQeCJtHX;', 
noJIHraioreacoe~xaeaKR H ranoreaaa.ve~eaawx xeraaa 
(xpoxe CH3 X )~:- paccquaHHJiX IIO ·ypassesHD 4,c seJIJIQHHa.vH, 

npxsojiMHMH-B cnpasoqsoa nHreparype 
-. lloteHl{K8.JI IOHI~IH Htopra- • .. 't lloteHl{HaJI.IOHH3al{JIH raJio- . 

Coe.~~:x..: HHQtCJtXX~O~'ra.lloreHCOt.JtH-- coe~li.;: '': rtH3aK8.8HHLIX'M8taHaJ/aB] 
H8HHe H8HKR ''3B . · H8HJie 

Hnepa~,_. Pac_C'IlHTaHH no., - Hltepa~;~H. PaCC"lHtaHH DO 
I,IU!,_HHLie · :n>_asaeHHD 4 · "' •>'" -· ••• .ll&HHLI8 4 . VD&BH81HD 4 

J 41 1' J'-J J" ~J J' f-J 

CLF 12,7 0,2 12;61 -0,09 Clfz.Clz. II,J5 0,02 II,OO -0,35 
·e;F o;2 11,78 -o,b2: . : ·--- ~ . .... ' o,02 - ~0,03 II,8 CHz.&-U 10,77 10,74 
1J: 10,5 0,.3 10,69 0,19 •'ilt2 6;-~ ·. .10,49 0,02 10,,~9 :o,oo 
Cl ~. 

L II,48 0,01 · II,48 o,oo ·C.HC~Ji. · 12,45 0,05 ' 12,51 . 0,06 
e,.u II,1 0,2 II,OO -0,1 c.lif>rh 12,1· 0,2 II,9 -0,2 

- 8ij, 10,5.3 0,05 10,52 -O,OI cHcLJ- 12,42 0,0.3 ··n,2s -1,17 
Jet. 10,31 0,02 .- 10,37 :. 0,06- CH6ij,U ol0,59 -0,02 .10, 74 0,15 

' J6r 9,98 0,0.3 . 9,89 -0,~ , . CHIJrj .. 10,51 0,02 ;10,48. -0,03 

Jz. 9,28 0,05 9,2~ ·-0,01 c~~ < 12,~2 p,Q_2 --~2,7?. ;0,17 
GClF,. 13,1 0,.3 12,86 -0,24 CSrF

5 
_ II, 78 0,03 12,14 0,36 

68rf,. II,95 0,3 12,19 0,24 c:J~ 9,33' 0,'0'2 1~';.35' 2,02 
BJi=z. 10,4 0,.3 Il,31 0,91 . (.U~Ji- -rr,'i 0;5' 11;93 .0,23 

6Clz.F 1t,5 0,3 II,80 0,.30 C8rlF1 . II~07 0,03 ·1i~·07 0,00 

BB,.C!F 10,4 0,3 II,3 0,9 CCL3F II, 77. 0;02 -II~77 :o 00 
' ' 

6Br1 F II, I 0,.3 !0,8 -0,3 CBrjF 10,67_ O,Q? ,'10,66_ ..;o,OI 

l3JClF !0,2 0,3 10,65 0,45 . c.ulf. _ll,_5- -. ~~,5 o,oo 
/3J8.-F IO,I . 0,3 . 10,15 0,05 

1'---) I .. . 
9,5 -o;2 --· -- - .. -

13JlF 9,7 0,3 
(3{£3 II,60 0,02 II,60 0,00 ·' -·· 

BB~ct~. · II,I 0,3 II,28 0,18 :·· -· 

86r~, (/, !0,8 0,3 . !0,96 0,16 ~· _;. ':~. .. 
; .... : 

£38.-J !0,72 0,05 10,64 -0,08 .. -
61_8r,. 9,7 0,3 10,22 -0,52 . : :: 

.. 
' 

BJ~,r.e. 9,5 0,3 IO,II 0,61 
{351Br 9,4 0,3 9,79 0,39 
(j], 9,24 0,3 9,.37 0,13 

- --

II 


