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CTpyKTypa yMepeHHO KOH~eHTpHpoeaHHbiX pacTeopoe nonH3neKTpo
nHTOB HeAaBHO 6~na H3y4eHa KaK c noMo~b~ Manoyrnoeoro pacceR
HHR HeHTPOHOB/1-3/, TaK H C nOMO~b~ peHTreHOBCKHX ny4eH 14 •51• 

0TnH4HTenbHOH 4epTOH 3THX 3KCnepHMeHTOB RBnReTCR noRBneHHe 
MaKCHMyMa pacceRHHOH HHTeHCHBHOCTH npH HeHTpanH3a~HH paCTBO
pa, MaKCHMYM noRBnReTCR npH nepeAaHHOM HMnynbce, nponop~Ho

HanbHOM c 1 ~, rAe C - KOH~eHTpa~HR nonHMepa B paCTBOpe, 3TOT 
peaynbTaT MOmHO HHTepnpeTHpoeaTb C nOMO~b~ peweT04HOH MOAe
nH''6/, cornaCHO KOTOpOH B paCTBOpe B03HHKa~T ynOPRA04eHHble 
o6nacTH, coAepma~He napannenbH~e cTepmHeo6paaH~e MaKpoMone
Kyn~. 6~na npeAnomeHa H anbTepHaTHBHaR MOAenbn~ KOTopaR pac
cMaTpHeaeT HeperynRpHy~ CTPYKTYPY H3 ~eneH C orpaHH4eHHOH 
rH6KOCTb~. 

npH conocTaeneHHH peaynbTaToe pa6oT'1- 51 o6HapymHeaeTcR ~e
n~H PRA paCXOmAeHHH, no-BHAHMOMy, 4aCTb H3 HHX MOmeT 6~Tb CBR-
3aHa c npHroToeneHHeM npenapaToe HnH TexHHKOH caeMKH. HaH6onee 
nopa3HTenbH~M H HHTepeCHbiM, OAHaKO, RBnReTCR npOTHBOnonomH~H 
xapaKTep 3aBHCHMOCTH MHTeHCHBHOCTH AH,paK~HOHHOro MaKCH~yMa 
OT CTeneHH HeHTpanH3a~HH a .. B HeHTpOHH~X HCCneAOBaHHRX HHTeH
CHBHOCTb MOHOTOHHO yMeHbWanaCb C pOCTOM a, B peHTreHOBCKHX -
eoapacTana npH 0,6.$a ~ 1. 

TaK kaK HeHTPOHH~e HCCneAOBaHHR eenHCb B paCTBopax C TRme
nOH BOAOH D2 0, peHTreHOBCKHe - c nerKoH H20, a o6cymAaeMoe 
pacxomAeHHe 6bmo nony4eHo pa3HbiMH HccneAoBaTenRMH npH Hcnonb
aoeaHHH pa3nH4H~X npenapaTOB, M~ B~nonHHnH HOBY~ cepH~ 3KCne
pHMeHTOB c npenapaTaMH nonHMeTaKpHnOBOH KHCnOTbl nMK B De 0 
KaK C nOMO~b~ peHTreHOBCKHX ny4eH, TaK H C nOMO~b~ HeHTpOHOB. 

HccneAoeanHcb pacTeopbl paAHKanbHO nonHMepHaoeaHHOH MeTa
KpHnoeoH KHCnOT~ C MOneKynRpH~M eecoM 15000 B D20.HeHTpanH3a
~HR pacTeopoe npoH3BOAHnacb NaOD H LiOD. PeHTreHoecKaR 
CbeMKa npOH3BOAHnacb B HHCTHTyTe MaKpOMOneKynRpHOH XHMHH /npa
ra/ c noMO~b~ KaMepbl KpaTKH. noAp06Hoe onHcaHHe ycnoBHH npH
roToeneHHR npenapaToe H caeMKH AaHo e pa6oTe 141

• HeHTPOHH~e 
HccneAOBaHHR npoBOAHnHCb B na6opaTOpHH HeHTPOHHOH 'H3HKH OHRH 
C nOMO~b~ cneKTpOMeTpa C aKCHanbHO-CHMMeTpH4HOH reoMeTpHeH. 
0TnH4HTenbHOH 4epTOH 3TOro cneKTpOMeTpa RBnR~TCR Manble KOnnH-

18/ 
Ma~HOHH~e HCKameHHR , 

3KcnepHMeHTanbH~e KpHB~e pacceRHHR /3aBHCHMOCTb pacceRHHOH 
HHTeHCHBHOCTH OT h = 411 SinO/,\, rAe ,\ - AnHHa BOnHbl H3ny4e-
HHR; 28- yron pacceRHHR/ npeACTaeneH~ Ha pHc.1,2. no nonome-
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HH~ MaKCHMyMa hm MOmHO HaHTH COOTBeTCTBY~~ee eMy 6p3rroBCKOe 
paCCTORHHe ds= 2rr /hm . nplo1BeAeHHble B Ta6Jl. 1 3Ha4eHio1R dB 06Ha
pymlo1Ba~T cpaBHHTeJlbHO 60JlbWOH pa36poc, OAHaKO HeHTPOHHble 3KC
neplo1MeHTbl B CpeAHeM 06HapymHBa~T HeCKOJlbKO MeHbWHe 3Ha4eHio1R 
dB lo1 BeJllo141o1Hbl Cd~ , 4eM peHTreHOBCKHe. npoTHBOnOJlOmHaR 3a
Bio1CHMOCTb HHTeHCHBHOCTI-1 MaKCHMyMa OT a. AJlR ABYX lo13Jly4eHio1H BHA
Ha HenocpeACTBeHHO Ha pHC. 1,2. 

3TH pa3Jllo141o1R, CBR3aHHble C nepeXOAOM OT OAHOrO THna lo13Jly4e
Hio1R K APYrOMY, MOmHO lo1HTepnpeTio1pOBaTb C nOMO~b~ npeACTaBJleHHH 
06 o6pa3oBaHio11o1 rHApaTa~HOHHOrO CJlOR BOAbl BOKpyr 3apRmeHHbiX 
lo10HOB, KOTOPbiH HMeeT 60JlbWY~ no cpaBHeHH~ C 06bi4HOH BOAOH 
~JlOTHOCTb~~ AonycTHM, 4TO pacTeop cocTOHT 1-13 AOMeHoe, BHYTPH 
KamAoro 1-13 KOTOpbiX nonHMepHble ~en1-1 AJlHHOH L pacnonomeHbl napan
JleJlbHO, a caMI-1 AOMCHbl Oplo1eHTio1pOBaHbl CJly4aHHO, TaK 4TO B ~CJlOM 
paCTBOp lo130TponeH . 

3aKOH pacceRHHR AJlR TaKOH Clo1CTeMbl npl-1 hL .•'> 1 MOmeT 6b1Tb 
3anlo1CaH B BHAe 

I (h) ~ I F (h) 1
2 

• I 13 (h) I 
2 

/17 h L ' /1/ 

rAe F(h) - aMnJlHTYAa pacceRHHR OAHOH ~enb~; IB(h)l 2 - .HHTep
<!JepeH~HOHHaR <I>YHK~HR, XOA KOTopoH onpeAeJlReTcR B3aHMHbiM pac
nonomeHHeM ~eneH. HaweH 6nHmaHweH ~enb~ 6yAeT HCCJleAOBaHHe 
<I>YHK~HI-1 F(h) 

AnR ee nocTpoeHHR AonycTHM, 4TO nonHMepHaR ~enb 1-1 rHApa
Ta~HOHHbiA CJlOH MOryT paccMaTpHBaTbCR KaK OAHOPOAHble ~lo1Jllo1HAP lo1 
~HJlHHAPH4eCKHH cnoA, xapaKTepH3yeMble pa3MepaMH r 1 1-1 r 2 • 1-1 H36bi
T04HbiMH no CpaBHCHI-1~ C paCTBOPHTeneM nJlOTHOCTRMI-1 paCCCRHio1R~p 1 
1o1 p2 . Ce4CHio1e TaKOH MOACJll-1 1-1 paAHaJlbHble pacnpeAeJleHHR r 1 1-1 p

2 
noKa3aHbl Ha pHc.3. 

AnR npHHRToA MOAenH aMnJlHTYAa pacceRHHR HMeeT BHA /eM., 
HanpHMep, ' 10 'j 

F(h)=2((v1 + v2 )r2 J 1(hr2 )/hr2 + v 1 (p 1-p 2)J 1(hr 1 )/hr1], /2/ 

rAe v1 lo1 v 2 - COOTBCTCTBy~~He 06beMbl; J 1(~) - <IJYHK~Io1R EieCCCJlR. 
B HHTepecHoA AllR Hac o6nacTH h- h m .::; 1, 3 HM-1 np1-1 o~eH04HbiX 
pa3Mepax MOACJll-1 r 1= 0,4 HM, r2 - _0,7 HM, hr 1 < hr2 -c 1 1-1 o6a 
3Ha4eHHR <I>YHK~HI-1 <P (u) = 2 J 1(u) I u 6nH3KH K 1 • 

PaccMOTPHM BJlHRHHe HeATpanH3a~HH pacTeopa Ha F(h). HeATpa
JlH3a~HR KHCJlOTbl conpoeomAaeTCR ee HOHH3a~HeA. XHMH4ecKaR <!lop
Myna MOHOMepHoro 3BeHa npl-1 3TOM MCHRCTCR C C4 H5020 AO C4Hr, 02, 
a nnOTHOCTb pacceRHio1RP 1 CTaHOBHTCR JlHHCHHOH <IJYHK~HeH a: 

Pl = al+ bla. /3/ 
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131, 141, nerKo noCTpOHTb nHHeHHY~ $YHK~H~, OnHC~Ba~~y~ 3a
BHCHMOCTb F(a): 

F (a ) = v 1 c/> ( u 1 )[ a 1 +a [ b 1 +Pox t/1 ( u 1• u 2 ) ]1, 151 
b v 

rAe X= --~- 6e3pa3MepHa~ KOM6HHa~H~, nponop~HOHanbHa~ OT
Po v 1 

HOCHTenbHOMY BKnaAY rHApaTa~HOHHOH o6ono4KH B aMnnHTYAY pac-
ce~HH~; 

2 
c/>(u ) c/>(u 2)-cf>(u 1 ) 11 t 

t/1 (u , v ) = -:..2.. + ------- • -------- -
1 2 c/>(u 1) cf>(u 1 ) u22-u} 

161 

- $YHK~t~~, Y4HT~ea~~a~ napaMeTpbl MOAenH; u 1 = h r 1 ; u 2 = h r 2 . 

npH yKa3aHH~X BbiWe 3Ha4eHH~X hm , r 1 H r 2 t/J =0,89 H cna6o Me
H~eTC~ npH HX H3MeHeHHH. 

3Ha4eHH~ KOHCTaHT, COAepma~HXC~ B 151, npHBeAeH~ B Ta6n.2. 
EcnH HX noACTaBHTb e 151 H 111, M~ o6HapymHM, 4TO npH0,1<x<0,8 
HHTeHCHBHOCTb pacce~HH~ HeHTpOHOB yMeHbwaeTC~ C pOCTOM a, a 
peHTreHOBCKHX ny4eH - B03pacTaeT. npH X =0 l6e3 y4eTa rHApa
Ta~HHI An~ HeHTPOHOB AOnmHa Ha6n~AaTbC~ npOTHBOnonomHa~ 3aBH
CHMOCTb, a An~ peHTreHOBCKHX ny4eH HHTeHCHBHOCTb nepeCTaeT 
aaeHceTb oTa. Kamy~eec~ npOTHBope4He 3KcnepHMeHTanbH~X AaHH~X 
TeM caM~M paapeweHo. PaanH4Ha~ aaBHCHMOCTb HHTeHCHBHOCTH AH$
paK~HoHHoro nHKa OT a npH peHTreHOBCKOH H HeHTpOHorpa$H4eCKOH 
CDeMKaX CBHAeTenbCTByeT 0 cy~eCTBeHHOH ponH rHP,paTa~HH MaKpo
HOHa B $OpMHpOBaHHH 3TOH HHTeHCHBHOCTH. 

no-BHAHMOMy, cy~ecTBeHH~H HHTepec npeACTaen~eT onpeAeneHHe 
napaMeTpa x H3 3KcnepHMeHTanbHbiX t:~aHHbiX. An~ Taro 4T06~ $op
Myny 151 npHMeHHTb K 3KCnepHMeHTanbHO Ha6n~t:~aeMOH 3aBHCHMOCTH 
I (a), Heo6xoAHMO, 4T06~ HHTep$epeH~HOHHa~ $YHK~H~ B (h) B I 1 I 
He aaeHcena OT a. KaK 6~no noKa3aHo e 141, An~ a< 0,5 3TO Tpe-
6oeaHHe He BblnOnH~eTC~, TaK KaK Ha6n~AaeMO€ nonomeHHe MaKCHMy
Ma CHnbHO 3aBHCHT OT CTeneHH HeHTpanH3a~HH. npH a>0,5, OAHaKO, 
CTa6HnH3Hpy~TC~ KaK dB, TaK H $OpMa MaKCHMYMa. 3TO AaeT OCHOBa-
HH~ HaAe~TbC~, 4TO B(h) OCTaeTC~ nOCTO~HHOH npH a> 0,5, H no-
cneAY~~HH aHanHa M~ 6yAeM npoBOAHTb, npHHHMa~ 3To Aony~eHHe. 
KoM6HHa~H~ ypaeHeHHH 111 H 151 MomeT 6~Tb npeACTaeneHa e BHAe 
nHHeHHOH $YHK~HH a : 

~,.!hl-·1-c(1-a). 171 
._;~:1) 

EcnH H3 3KcnepHMeHTanbH~x AaHH~x onpeAeneHo c, HHTepecy~~a~ 
Hac eenH4HHa x e~pamaeTc~ cnet:~y~~HM o6paaoM: 

a c b 1 181 
X= -(r-c -a-)·-w· 

Ha pHc.(npHBeAeH~ 3KcnepHMeHTanbH~e AaHH~e, cooTBeTCTBY~~He 
nocTpoeHH~ 171. flHHeHHa~ 3aBHCHMOCTb t:~eHCTBHTenbHO Tep~eTC~ 
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Ta6nHu;a 2 

3Ha'leHHH llJIOTHOCTeH aMllJIHTY,IJ;bl pacceHHHH IB I o- 4 HM -2 I 

Be~ecTBo 020 IIMKI020 

Hsny'leHHe Po a1 b1 

HeHTpOHbl 6,401 -4,021 -0,607 

peHTf'eH 9,427 2,368 0,0 

. Po= ~ f bi dAv , rp;e fbi - cyMMa KorepeHTHhJX aMnnHTYP. no 

MoneKyne; d - nnoTHOCTb; M - MOJieKynnpHhJH Bee; Av - 'IHCJio ABo

rap;po. ,[Inn IIMK npHBep;eHbJ sHa'leHHH Hs6bJTO'IHO:H nnoTHOCTH B !Pop

Me P 1 =Po - P 020 "' a 1 + a b 1 • 3Ha'!eHHH KOrepeHTHbiX aMnJIHTyp; 

BSHThl H3 1111, II.iloTHoc Tb IIMK d = I , 30 r I eM 3 • 

Ta6nHu;a 3 

Hsny'!eHHe, npOTHBOHOH 6N 0 b I 6N 1 {:3 

He:HTpOHbl Na+ I ,08 0,36 I ,0 I 0,36 
peH,-reH Na+ I ,37 2,818 
HeHTPOHbl Li+ 0,81 -0,214 0,90 0' 83/' peHTf'eH Li+ I ,07 0,564 

AMnJIHTYP.hl pacceHHHH b I npHBep;eHbl B ep;HHHu;ax I o-5 HM' b = 
= I ,915 IHe:HTpOHhll H 2,818 lpeHTreHI. 

0 

Ta6nHu;a 4 

6Nd , Bbl'IHCJIHeMble H3 3Ha'leHHH llJIOTHOCTH 0, 5 MOJIHpHbiX 

BO,!J;HbiX paCTBOpOB 

3JieKTpOJIHT NaOH .l.Na2 C03 
2 

CH3 COOH CH3 CH20H 

6Nd I, 25 I, 14 0,33 0,20 
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np11 a <0,5. OrpaHI1411Ba.ACb o6nacT biO a ::.. 0,6, Mbl onpeAei111Ill1 napa
MeTpbl X Ail.A 4eTblpex 11CCileAOBaHHbiX HaMI1 Cily4aeB. 11x 3Ha4eHI1.A 
nemaT a 11HTepaane 0,2+0,4. 

nepeXOA.A K 11HTepnpeTa~l111 3TI1X Bei111411H, 3aMeTI1M, 4TO 

VM 
~NO= X •-

vo 
191 

11MeeT CMbiCil ycpeAHeHHOrO 1136biT04HOrO 411Cila MOileKyil BOtlbl B ri1A
paTa~110HHOM CilOe, np11XOA.A~eroC.A Ha OAHO MOHOMepHOe 3BeHO /vM 
11 v

0 
- MOil.APHble 06"DeMbl MOHOMepHOrO 3BeHa 11 paCTBOpi1Tefl.A/. 411c

IleHHble 3Ha4eHI1.A ~No npi1BeAeHHble a ra6n. 3, 11MeiOT npl1eMneMblill 
nop.AAOK Bei111411Hbl, HO 3aMeTHO 3aBI1C.AT OT npi1POAbl npOTI1BOI10Ha 
11 npi1MeH.AeMoro 113Ily4eHI1.A. nocneAHee .ABHO yKa3b1BaeT Ha ro,4TO 
r11ApaTa~I10HHblil! CilOill C HeKOTOpbiM BeCOM BKI1104aeT B ce6.A npOTI1B0-
110Hbl, TO eCTb npOI1CXOAI1T 3aMeTHa.A KOHAeHCa~I1.A npOTI1BOI10HOB. 
Ecn11 {3 - AOil.A KOHAeHcl1poBaHHbiX npoTI1B0110HOB, 11x BKilaA nerKo 
y4eCTb: 

{3 b I 

~· 
tiN 1 = tiN 0 

/10/ 

rAe b1 11 b
0

- aMni111TYAbl pacce.AHI1.A npOTI1BOI10Ha 11 MOileKyilbl BOAbl. 
nocKOilbKY Mbl He pacnonaraeM He3aBI1CI1MbiMI1 cBeAeHI1.AMI1 o 3Ha4e
HI1.AX {3, 11MeeT CMbiCil onpeAei111Tb 11X 113 HaW11X AaHHbiX, Tpe6y.A, 
4T06bl ~N 1 , onpeAeil.AeMble 113 peHTreHOBCK11X 11 He~TpOHorpa$11-
4eCKI1X 3Kcnepi1MeHTOB, coana1111. Bo3HI1Ka~~l1e np11 3TOM 3Ha4eHI1R 
~N1 11 {3 COAepmaTC.A B Ta6n.3. 

HecMoTp.A Ha cxeMaTI14HOCTb MOAei111 11 He CI111WKOM noAp06Hble 
3Kcnepi1MeHTailbHble AaHHble, nony4eHHble 3Ha4eHI1.A i\N0 11 L\N 1 
MomHo npi13HaTb YAOBneraopi1TeilbHbiMI1. HaAAeHHoe 3Ha4eHI1e l~ Ail.A 
Li npOTI1BOI10Ha nopa311TeilbHO 6onbwoe. 0AHaKo 3Ta aeni1411Ha 
04eHb 4YBCTBHTeilbHa K OW116Ke B ~No ,no3TOMY AOCTOBepHOe onpe
AeileHI1e {3 rpe6yeT 6onee nOAP06HbiX 3Kcnepi1MeHTailbHbiX AaHHbiX. 

Bei111411Ha tiN 1 xopowo cor nacyerc.A c om11AaeMoA no npocTbiM 
O~eHKaM, OCHOBaHHbiM Ha Ta6I1114HbiX CBeAeHI1.AX 0 nilOTHOCTI1 pacT
BOpOB npocTbiX 3IleKTpOI111TOB. CooraeTCTBYIO~a.A o~eHKa 11MeeT BHA 

dp- do do Me 
tiNd = [--- - (1- -))-, /11/ 

c de Mo 

rAe dp- nnoTHOCTb paCTBOpaj do - nilOTHOCTb BOAbl; C- ae-
COBOe COAepmaHI1e 3IleKTpOI111Ta B eA11HI1~e 06"DeMa; de- nilOTHOCTb 
cyxoro 3IleKTPOI111Ta; Me 11 Mo- MOileKYil.APHble sec a. 

B Ta6n.4 npi1BeAeHbl COOTBeTCTBY~~I1e 3Ha4eHI1.A KaK Ail.A Tl1n114-
Hb1X CI1IlbHbiX 3IleKTpOI111TOB /~ei104b, COilb/, TaK 11 Ail.A cna6o AI1C
CO~I111POBaHHOill KI1CI10Tbl 11 HeA11CCO~I111PYIO~ero cn11pTa. nocneAH11e 
ABa CI1y4a.A yKa3biBaiOT Ha TO, 4TO nOil.APHble MOileKyilbl TaKme o6pa-

8 

3yiOT 3aMeTHYIO ri1ApaTa~I10HHYIO C$epy, a HaHAeHHOe HaMI1 3Ha4eHI1e 
MOmeT 6b1Tb yBei1114eHO Ha -0,2. 

TaKI1M o6pa3oM, npocreAw11ill y4eT r11Apara~I10HHbiX 3$$eKTOB no-
3Bon.AeT o6b.ACHI1Tb 3a811CI1MOCTb 11HTeHCI1BHOCTI1 A11$paK~110HHoro 

MaKCI1MyMa or creneHI1 HeArpan113a~1111. B paMKax npi1H.ATbiX AOny
~eHI1H 113 3TI1X AaHHbiX YAaerc.A o~eHI1Tb 411CI10 ~36biT04HbiX MOileKyn 
BOAbl B ri1ApaTa~I10HHOM cnoe. 113 KOM611Ha~l111 peHTreHOBCKI1X 11 
HeiiiTpOHHbiX AaHHbiX MOmHO 113BI1e4b O~eHKY AOI111 KOHAeHCI1pOBaHHbiX 
npoTI1BOI10HoB. Konl14ecraeHHble pe3yilbTaTbl, OAHaKo, noKa 11MeiOT 
npeABapi1TeilbHblill ~apaKTep. Heo6XOA11Mbl AailbHeillwHe 6onee AeTanb
Hble 3KCnepi1MeHTbl B o6naCTI1 a ~ 0,6 KaK Ail.A npOBepKH npHH.ATbiX 
AOny~eHHH, TaK 11 Ail.A 6onee yBepeHHOrO onpeAei1eHI1.A HTOrOBbiX 
3Ha4eHI1ill. BropoA, OTMe4eHHblill B Ha4ane CTaTbl1 3$$eKT - aap11a
~1111 nonomeHI1H 11 $opMbl A11$paK~110HHbiX ni1KOB - 6yAeT paccMorpeH 
B OT~eilbHOil! pa6oTe. 
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