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/1,2/ 
Pa6oTaMH 11.E. CTapHKa H COTPYllHHKOB 6hmo ycTaaosneuo, 'ITO 

llnil I'HllpOnH3YIOIIlHXCSI aneMeHTOB cymeCTByiOT XapaKTepHble 30Hbl pH , 

B KOTOpblX 8llCOp6UHSI MHKpOKOHUeHTpauHil: pallHOH30TOnOB MaKCHManbHa. 

11MeiOTCSI BCe OCHOBaHHSI nonaraTb, 'ITO B 9TOM cnyqae nOBbiWeHHe aacop6-

UHOHHOil: CnOC06HOCTH Bbi3BaHO o6pa30BaHHeM MHKpOKOHUeHTpaUHil: TepMOllH

HaMH'IeCKH HeyCTOil:'IHBblX npOllYKTOB I'HllpOnHaa, nocTeneHHO aCCOUHHPYIOIIlHX 

B KOnnOHllbl TpyllHOp8CTBOpHMblX I'HllpOOKHCeil:. LlaHHbie 9THX pa60T noaso

nHnH caenaTb BbiBOll 0 TOM, 'ITO npH pH MaKCHManbHOil: aacop6UHH aMe-
0 

PHUHSI (6,0-7,0) cymeCTBYIOT Heil:TpanbHbie «<JopMbl THna [Am(OH)x,(N03 )J_J , 

a Ha'lano rHaponHaa • Am OTHOCHTCH K pH >.3,5-4,0 • 11a pa6oTbi H .r. Ca-

/3/ 
Mapuesoil: no aacop6UHH aMepHUHH (10-1Cfi) aa nnaTHHe cneayeT, 'ITO 

I'HllpOnHa Am Ha'IHHaeTCH npH pH .. 2,0-~,5. TaM *e oTMe'laeTCH, 'ITO 

COCTOSIHHe Am B paCTBOpe B o6naCTH MaKCHM8nbHOil: ero cop6UHH Ha nna

THHe npH pH =3,5-7,0 COBepweHHO pa3nH'IHO anSI ManbiX H 6onbWHX 3Ha

'leHHil: pH • PeaynbTaTbi aTHX pa6oT He noasonHJOT caenaTb BbiBOllOB o 

KOHKpeTHblX «<JopMaX H MexaHH3Me I'HllpOnH3a aMepHUHSI (II/) B paCTBOpax 

/4/ 
'IHCTbiX KHcnoT. B pa6oTe no HccneaosaHHJO rHaponHaa aMepHUHH s 

pacTsopax aneKTponHTOB 6hmo BbiCKaaauo npeanono*eHHe, 'ITO ntaponH3 

Am s pacTsopax HNO 3 noao6ea ero rHaponHay B paa6asneHHbiX pacT-

sopax NaN03 (s HN03 ). 
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.LlnH BbiHCHeHHH MeXaHH3Ma I'Hllponuaa Am H Cm B HN03 B HaCTOH-

well: pa6oTe npHMeHHnHCb MeTOllbl pacnpeaenHTenbHOll: 6yMa.)KHOJl: XpOMaTOI'pa

<jJHH C o6paweHHbiMH <jlaaaMH, aneKTpOMHI'paUHH, HOHHOI'O o6MeHa H npOCTOll: 

6yMa)KHOH xpoMaTorpa<jluu. 3xcnepHMeHTanbHaH ~acTb noapo6ao onucaaa 
/4/ 

B npellhillYIUell: pa6oTe • 

Peayn~:>TaTbi onhiTOB no 6yMa)KH011 xpoMaTorpa<jJHH u anexTpOMHrpauuH 

B paanu~HhiX ycnoBHHX npeacTasneHhi aa puc. 1. XapaxTep aasucuMocTu 

nOllBH)KHOCTH aMepHUHH OT pH paCTBOpa I'OBOpUT 06 06pa30BaHUU HOBbiX 

KOMnneKCHbiX HOHOB C ysenH~eHHeM pH o KpHBhie C OllUHaKOBbiM HOMepOM 

( 1-1 ;ll-11 H Tollo) OTHOCHTCH K OllHOMy OnhiTY (xpoMaTOI'paMMe) H noKa3bi

BaiOT nOHBneHHe HOBbiX <jlopM aMepHUHH p.a)Ke B BHlle OTp.enbHhiX nuKOB Ha 

XpOMaTOI'paMMaX, 3TH H3MeHeHHH MOI'yT 6b!Tb Bbi3BaHbl llBYMH npH~HHaMu: 

unu yMeHbweaHeM xoaueaTpauuu H+ -uoaos B pacTsope, xoaxypupy!OIUHX 

npu ap.cop6UHH C HOHaMU aMepHUUH, HnH Ha~anoM o6pa30BaHHH npbllYKTOB 

I'UllpOnuaa aMepHUHHo <l>aKT nOHBneHUH tTI'O nuxa ( pH= 2,5 ) npH XpOMa

TOI"pa<jluu C 10-2 M paCTBOpOM .Ll23f<I>K B Ka~eCTBe HenOllBH)KHOll: cjla3bi 

(puc, 1,/1...;./11 ) I"OBOpHT 0 TOM, 'ITO I"UllpOnH3 HBnHeTCH pewa!OIUHM cjlaKTo

pOM uaMeaeaull: aaBHCHMOCTu Rt =l (pH)(puc. I). B 'IUCToll: HN0 3 (xpu

Bhie lll...;.lll ) 9TH H3MeHeHUH npOHCXOllHT npH pH =1,2 j 2,1 j 2,8 j 3, 7 o npu 

anexTpoMurpaUHH B HN03 ( KPHBaH 1) H HCIO 4 ( KPHBaH 2) uaMeaeauH 

npoucXOll.HT npH pH =1, 

Onpep.eneaue COCTaBa 06paay!OIUHXCH KOMnneKCHbiX UOHOB npOH3BOllH-
• 

nocb pacnpeaenuTenbaoll: xpoMaTorpa<jluell: no MeToay, onucaaaoMy a pa6o-
/4 5/ 

TaX • • npHMep paaaeneHHH I"HllpOnH3HbiX cjlopM Am npuseaea Ha 

pRe. 2 H 3. PacnpeaeneaHe xoMnneKCHhiX cjlopM Am u Cm B aaBHCHMOCTH 

oT pH noxaaaao Ha puc. 4 H 5, 
/4/ 

Tax )Ke, xax npH ruaponuae Am B pacTsopax anexTponHTOB , aa-

PHll cjlopMbi I paaea +2, a aapHll cjlopMbi II - +1 (no rpacjluxy aaBHCHMOCTH 

Rm = l [ NOi] 
141 

). 3nexTpOMurpaUHOHHoe onpeaeneaue aapHaa cjlopM I u 
' . 2+ 141 

II cpasaeaueM c noaBH)KHOCTbiO HoH.a UO 2 aano aaanoru'llfhie peayn~:>Ta-

x/ . 
.LlH-2-aTHnrexcHnopTocjloccjlopHaH xucnoTa. 
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Thi, J.1a aaHHhiX no 6yMa)KH011 xpoMaTorpa<jluu a HN 

Ill-Ill )cneayeT, 'ITO npH pH •2,0-2,7 cpeaaHll: aa1 

o6paaoM, <jlopMa I - aTo Am(N03l+, <jlopMa II 
/4,5/ 

ao , 'ITO ruaponH3Hbie cjlopMhi c Rt = 0 coaep)Ka 

KCUnbHbiX rpynn, <l>opMa /[/ HMeeT R f = 0 0 HO 

oaa ae o6paayeT oTaen~:>aoll: aoHhi (pHc. 3) u, o'leB 

aToM B cjlopMY II , o 'lllM MO)KHO cyllHTb no ysenJ 

cjlopMbl // , 3TO p.aeT OCHOBaHHH npeanonO)KHTb, 'IT 

oaay OH- -rpynny, He BXOllHIUYIO B 1-y!O xoopauaa 

seTCTByeT cjlopMyne [Am(OH)(N03 ) ](OH) 
0 

• <l>opMa 

H npu aneKTpOMHI'paUHH OCTaeTCH Ha CTapTe, 'ITO I 

Hell:Tpan~:>aoll: H o6paay10well:c.H H3 cjlopMhi Ill aa C'l' 

aoll: rpynnhi 

ponua Am 

OH-

H Cm 

BO BHyTpeHHIOIO C<jlepy KOMnneKI 

B 'IHCTOA HN03 MO>KHO Bhll 

Am(N0
3
y2+ -:. [Am(N03) (OH)] + <! [ Am(OH) (N03 ) 

I II Ill 

: [ Am (OH )
2 

(NO 3 ) ] 
0 

<! •aanbHeAwuA ruaponua 

IV 

fuaponlta Am H Cm B 'IHCTOA HNO 3 B • 

OT I"HllpOnuaa aMepHUH.H B npucyTCTBHH HOHOB Na+ 

HOH TaK>Ke o6nap.aeT BhiCOKOA OTpHUaTenbHOA I'Hllpi: 

CpaBHHBaH aaaahle no I"HllPOOH3Y aMepHUHH B 
141 

anexTponHTOB H B 'IHCToA HNO 3 (eM. TSK>Ke K 

MO>KHO 3aMeTHTb 1 'ITO paBHOBeCHe Me>KllY I'HllpOnH3 

He TOnbKO OT BUlla, HO H OT KOHUeHTpaUHH KaTHOH~ 
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I.IICHeHHSI MexaauaMa ruaponuaa Am H Cm s HNO 3 B HaCTOSI-

npuMeHHnucb MeTOilhi pacnpeaenuTenbHoH. 6yMaJKHOH xpoMaTorpa

eHHhiMH <flaaaMu, aneKTpOMUrpaUHH, UOHHOf'O 06MeHa H npOCTOH 

poMaTorpa<fluu. 3KcnepuMeHTanhHa.ll qacTb noapo6ao onucaHa 
141 

pa6oTe • 

TBTbl OnhiTOB no 6yMBlKHOH XpOMBTOrpa<fluu U aneKTpOMUrpaUUH 

ycnosuSIX npeacTasneHhi Ha puc. I. XapaKTep aasucuMocTu 

BMepHUUSI OT pH paCTBOpa f'OBOpUT 06 o6pa30BBHUU HOBbiX 

X HOHOB C ysenuqeHUeM pH • KpUBhie C OllHHBKOBbiM HOMepOM 

T.ll.) OTHOCSITCSI K OllHOMy OnbiTY ( XpOMBTOrpaMMe) H nOKB3bi

HHe HOBbiX <flopM aMepHUUSI JlB)Ke B BUlle OTJlenbHbiX nHKOB HB 

MaX. 3TH U3M9H9HHSI MOryT 6b!Tb Bbi3BBHhl llBYMSI npuquHaMu: 

HHeM KOHUeHTpBUHH H+ -UOHOB B paCTBOpe, KOHKypupyiOUlHX 

HH C HOHBMH BMepHUH.II, HnH HaqanOM 06pa30BBHHSI npbllYKTOB 

MepHUHSI. ¢aKT nOSIBneHHSI : 1ro nuKa ( pH= 2,5 ) npH XpOMa-

0-2 M pacTsopoM D23ftPK s xaqecTse HenollBH)KHoA $a3bi 

) rosopuT o TOM, qTo ruaponua .IIBnHeTC.II pewaiOUIHM cjlaxTo

aasMcuMocTH Rt =I (pH)(puc. I). B q11cToH. HN0 3 (Kpli

aTM U3M9H9HH.II npOHCXOil.IIT npu pH =I,2; 2,1; 2,8; 3,7, npu 

HN03 ( KPHBBSI 1) H HCIO 4 ( KPIIBB.II 2) uaMeHeHu.ll 

pH =1. 

neaue COCTBBB 06pa3yiOUlHXCSI KOMnneKCHblX UOHOB npOH3BOilH-
• 

enuTenbHoA xpoMaTorpacjlueH. no MeToay, on11caaaoMy ~ pa6o-

uMep paaaeneHM.II ruaponM3HhiX cjlopM Am npuseaeH aa 

acnpeaeneHue KOMnneKCHhiX cjlopM Am u Cm B aasucuMoCTH 

3BHO HB puc. 4 U 5, 

, KBK npu ruaponuae Am 141 
s pacTsopax aneKTponuTos , aa-

PBBeH +2, a 3BPSIIl cjlopMbi // - +I (no rpacjluKy 3BBHCHMOCTH 
141 

] ). 3neKTpOM!irpauuoHaoe onpeaeneaue aap.lllla <flopM I H 

C nOilBII:JKHOCTbiO IWHa Uo;+ 141 
llano aHanoruqHhie peaynhTa-

excunopTo$oc$opHaH KucnoTa. 

4 

'I 
};\ 

~1,, 

.:l 

.~1 

.1:f";·:· 

'rhi. Ha aaHHhiX no oyMa)KHOA xpoMaTorpacjluu B HNO 3 {puc. l, Kpusa.ll 

11/-1/1 )cneayeT, qTo npu pH =2,0-2,7 cpeaauH. 

o6paaoM, <flopMa l - aTo Am(N03l+, cjlopMa II 

aapHil Am paseH +l. TaKHM 

- Am (OH) (NO:J); l1asecr-
/4,S/ R 0 2 . ao , qTo ruaponu3Hhie cjlopMhi c 1 = coaep:JKaT He MeHbwe -x ruapo-

KCRnbHhiX rpynn. tPopMa Ill HMeeT R 1 = 0 , HO npu aneKTpOMurpauuu 

OHa He o6paayeT OTJlenbHOH 30Hhl (puc. 3) H, oqeBRilHO, nepeXOilHT npH 

aToM B cjlopMf II , o ql!M MO)KHO CYilHTh no ysenuqeauro nnomaau nuKa 

cjlopMhi II • 3To aaeT ocaosaHHH npeanonO)KHTh, 'ITO c!JopMa Ill HMeer 

OllHy OH- -rpynny, He BXOil.lllllYJO B I-yro KOOpllRHBUHOHHYIO ccjlepy, H COOT

BeTCTByeT cjlopMyne [Am(OH)(N0
3

) ](OH) 0 • !l>opMa IV HMeeT R 1 =0 

H npH aneKTpOMHrpaUHH OCTaeTC.II HB CTapTe, 'ITO n03BOn.lleT C'IHTBTb ee 

aeH.TpanbHOA H o6paayiOmeltc.ll H3 cjlopMhi Ill sa C'I~T nepexoaa saewaec<flep-

aoH. rpynnbi 

ponua Am 

on- so sayTpeaaiOIO ccjlepy KOMnneKca. TaKHM o6paaoM, rna-

H Cm B 'IHCTOA: HN03 MO)KHO BbipaauTb cxeMoH.: 

Am(N0 3y2+ t [Am(N0
3

) (OH) ]+<![Am(OH)(N03 J] (OH) 0 ~ 
I II m 

;: [ Am (OH )2 (NO 3 ) ] 
0 

f! •aanh.lleAwHA: rHaponua H xonnouaoo6paaosaHue 

IV 

ruaponua Am H Cm B 'IHCTOH HNO 3 s o6meM ae oTnuqaeTc.ll 

OT I'HilpOnH3B SMepHUHSI B npucyTCTBHH HOHOB + + /4/ -Na H K , T.K. NO 
3 

-

HO.II TBK:JKe o6na,(laeT BhiCOKOH OTpHUaTellbHOlt f'HilPBTBUHelt. 

CpasausaH aaHHhle no ruaponuay aMepHUH.II s paa6asneHHhiX pacTsopax 
/4/ 

aneKTponuTOB H s 'IHCTolt HNO 3 ( CM. TBK)Ke KPHBYIO 3 Ha puc. 1 ) , 

MO)KHO 3SMeTHTh, 'ITO paBHOBeCHe Me)KJlY I'RilpOnH3HblMH cjJOpMaMH 3BBHCHT 

He TOnhKO OT BHilB, HO H OT KOHUeHTpBUHH KBTHOHa. 
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KaaanOCb HHTepeCHbiM 6onee aeTanbHO npOBepHTb BnHRHHe KOHU9HTpa-

UHH KaTaoHoB Li + H NH!, (HyneBaH rHapaTaUHH) Ha npouecc rHaponHaa 

aMepHUHR, PeaynbTaThi npeacTaBneHbi Ha pHc. 6, Yla HHX cneayeT, 'ITO ao-

6aBneHHe B 'IHCTYIO HNO 3 HOHOB Li + H NHt npH pH <2 noaaBnHeT rHapo

nHa H CM91U89T paBHOBeCHe B CTOpOHy o6pa30B8HHH HHTpaTHbiX KOMnneKCOB 

aMepHUHH. Ta )1{9 onepaUHH npH pH> 4 oKa3biBaeT o6paTHOe aeiicTBHe. 

KpHBhie anH HOHa K+ ne)l{aT Bhillle KPHBhiX HOHa NH~ 

CMelUeHHe p8BHOB9CHH B CTOpOHY 06pa30B8HHH KOMnneKCOB C 6bnblllHM 

'IHCnoM aToMOB xnopa Ha6niOaanocb anH xnopHna poaHH npH ao6aBneHHH 
/6/ 

aoHOB K + , -Ba 2+H NH ~ , npaBna, B ycnoBHHX, naneKHX oT ranponHaa. 

TaKHM o6paaoM, npH H3y'leHHH KOMnneKcoo6paaoBaHHR npa BbiCOKol!: 

HOHHOii cane ( p. ;:: 0,01 ) B o6nacTH, 6nH3Kol!: K rHnponaay, Bceraa eCTb 

onacHOCTb nony'IHTb HenocToBepHyiO KapTHHY paBHOBeCHI!: B paCTBope. Ha-

npHMep, ranponHa Am no aaHHbiM, nony'leHHhiM c noMOlllbiO aKcTpaKUHH 
xL /7/ 

B TT A r p. = 0,01 ) H .n23f4>K ( p. = 0,1 ) • H8'1HH89TCH npH pH =5 , 

B TO BpeMH KaK B 'IHCTOH HNO 3 , npH HCnonbaoBaHHH 0,01 M .n23f4>K B 

Ka'lecT.Be HenonBH)I{HOH <jlaahi, Am npH pH =3 aarHnponHaoBaH Ha 20% 

(eM~ pHc. 1, KpaBhie 11-11 ). 

fHApOnH3 MHKpOKOnH'IeCTB(10-lOM) 8M9pHUHH (3+) H KIOpHH (3+), 

H8'1HH8101UHI!:CH npH pH =0,5, o6yonoBneH, O'leBanHo, npoUeCC8MH nHCCOUH8-

UHa MOneKyn BOahi, BXOaHlUHX BO BHyTpeHHIOIO c<jlepy KOMnneKCa, 8 HeaaBHO 

ony6nHKOB8HHOH pa6oTe/
8 / nOK838H01 'ITO MaKpOKOna'leCTB8 ( 10-ll M) HTTpHH 

B paCTBOpaX 'IHCTOII: xnopHOII: KHCnOtN CylUeCTBYIOT B BHA9 rHAp8THpOB8HHOrO 

TpexaapHnHOr'O K8THOH8 nHIUb no pH· =0,5-0,6, npH 6onblllHX 3H8'19HHHX pH 

npouecC rHaponH38 npaBOaHT K COp6UaOHHOH H90AHOpOnHOCTH HTTpHH, 
/8/ 

0TMe'leHHOe B aToll: )1{9 pa6oTe 3H8'1HTenbHOe paanH'IHe nony'leHHhiX 
/9/ 

3H8'19HHI!: H8'1ana rHnponH38 HTTpHH C naHHbiMH pa60Tbl ( pH =5,5 nnH 

KOHUeHTpauHI!: HTTpHH 0,025 -1M B 3M Li ClQ 4 ) M0)1{9T 6b!Tb CBH38HO C yKa-

38HHb!M BbiiUe BnHHHH9M aOHOB nHTHH Ha npouecc rHnponaaa, 8 He TOnbKO 

C pa3nH'IHbiMH KOHUeHTpaUHOHHb!MH ypOBH51MH H HOHHOll: Canol!:, 

x/ 
TeHoHnTpH$TopaueToH. 

6 

\,1~,1 

.x··:: 
i ~~l~ 
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BbiBOAbi. 

1, YlccnenoBaH MexaHH3M rHaponHaa Am H 

HNO 3 no pH ::> 5,5. 

2, 0TMe'leHO, 'ITO A06aBneHHe HOHOB Li + H "NI. 

rHApOnH3 H CM91U89T pal:>HOBeCHe B CTOpOHy o6pa30B, 

neKCOB npH pH< 2, npH HH3KHX pH ·> 4 Ta )l{e onE 

paTHOe nei!:CTBHe, 

flHTepaTypa 

1. YI.E. CTapHK, 4>.n. rHH36ypr. PaAHOXHMHH, ~ 6, E 

2. Yl.E. CTapHK. OcHOBhi paAHOXHMHH, H3A, •HayKa", 

3. A.r. CaMapueBa, PaaHOXHMHH, lL 5, 502 (1989), 

4. IO.c. KopOTKHH, npenpHHT OYI.HYI, P6-6402 • .ny6H~ 

5. IO.C. KopOTKHH. np~npHHT OYI.HYI, P6-6403, .ny6H~ 

6. K.A. EypKOB H np. >KHX, 1§., 6, 1801 (1970). 

7. R.Guillaumont et a1.C.R.Acad.Sci., Pa 
140 (1969) . 

8. H • .n. EeTeHKOB, B • .n. nyaaKo, IO.r. EropoB. PaaHO 
755 (1971). 

9. G.Biederman, L.Ciavatta. Arkiv for ke 
(1964) • 

PyKonacb nocTynHna B aanaTenbcKall: 
20 anpenH 1972 roaa. 
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aaanocb HHTepeC.HhiM 6onee aeTanh.HO npoaepHTh anHHHHe xo.nue.nTpa-

Li+ H NH; (.nyneaasr rHapaTaunsr) .ua npouecc rHaponHaa 

UHH, PeaynhTSThi npeacTaane.Hhi .na pHc. 6. Ha HHX cneayeT, 'ITO ao

He a 'IHCTYJO HNO 3 HOHOB Li + H NHt npH pH <2 noaaansreT rHapo-

CMemaeT paBHOBeCHe B CTOpo.Hy o6pa30Ba.HHH HHTpaT.HbiX KOMnneKCOB 

uHsr. Ta JKe onepauHsr npH pH> 4 oxa3biBaeT o6paT.noe aetl:cTaHe. 

.Je anSI HO.Ha K+ neJKaT Bbillle KpHBhiX HO.Ha 'NH; 

CMeme.HHe paB.HOBeCHH B CTOpo.ny o6pa30Ba.HHH KOMnneKCOB C 6bnhWHM 

M aToMoB xnopa .na6nJOaanocb ansr xnopnaa poansr npH ao6aane.HHH 
/6/ 

K + , Ba 2+u NH~ , npasaa, B ycnoansrx, aanexux oT rnaponnaa. 

ITaKHM o6paaoM, npH H3y'le.HHH KOMnnexcoo6paaoaa.HHH npH BhiCoxotl: 

it CHne ( p. ~ 0101 ) B o6nacTH, 6nnaxotl: K rHJlponHay, sceraa eCTb 

ocTb nony'IHTb .neaocToaep.nyJO xapTHHY pas.uosecna a pacTsope. Ha-

p, rHaponHa Am no aaHHhiM, nony'leH.HbiM c noMOWbJO axcTpaKUHH 
x/, 111 r 1L = 0101 ) H .U28f<I>K ( /L = 0,1 ) , .Ha'IH.HaeTCH npH pH =5 , 

xax B 'IHCToii HNO 3 , npH Hcnonbaosa.HHH 0,01 M .n28f<I>K a 

se .neno.nBHJKHOM <}la3hi, Am npH pH =3 aarHaponHaosa.u .ua 20% 

HC, 1 1 KpHBbie 11-11 ) • 

H.nponHa MHKpoxonH'IeCTB (10-10 M ) aMepHUHH (3+) H KJOPHH (3+) 
1 

IOliiHtl:csr npH pH =0,5, o6ycnosne.u, O'leBHa.Ho1 npoueccaMH aHccouHa

onexyn BOabi, BXO,[(HliiHX BO B.HyTpe.H.HJOJO c<}Jepy KOMnnexca, 8 .HeaaB.HO 

KOBa.HHOM pa6oTe/
8

/ noKa3a.Ho, 'ITO MHKpOKOnH'IeCTBa ( 10-11 M) HTTpHSI 

BOpax 'IHCTOfi xnop.notl: KHCnOThl CyllleCTBYIOT B BHae reapaTHpOBa.HHOro 

psra.noi'o xaTHOHa nHWb ao pH· =0,5-0,6. OpH 6onbWHX a.na'te.HHHX pH 

C rHaponH3a npHBOaHT K COp6UHOH.HOil: .Heoa.nopoa.HOCTH HTTpHH. 
/8/ 

TMe'le.n.noe B aTotl: JKe pa6oTe a.na'IHTenb.noe paanH'IHe nony'le.H.HbiX 
/9/ Hii .naqana rH.nponHaa HTTpHsr c aaH.HbiMH pa6oTbi ( pH =5,5 ansr 

TpauHii HTTpHH 0,025 -1M B 3M Li C10 4 ) MOlKeT 6b!Tb CBH3a.Ho C yxa-

BbiWe BnHHHHeM HOHOB nHTHH .Ha npouecc rHaponHaa, a He TOnbKO 

H'IHbiMH KOHUe.HTpaUHOH.HbiMH ypOBHHMH H HOH.HOil: CHnotl:. 

HOHnTpH<}JTopaueTO.H, 

6 

'1\1 

/~.l 
'(1\\ 
'1~-

, ·.~ ·; 

·~ 

l 

\~ 
! 

~· 

Bbiaoabi. 

1. Hccneaosa.u Mexa.unaM rHaponHaa Am H Cm B pacTsopax 'IHCTc 

HNO 3 ao pH ::; 5,5. 

2. 0TMe'le.no, 'ITO ao6aane.nne HOHOB Li + H NHt B HNO 3 noJlaBnsreT 

ruaponna H CMemaeT pat;.nosecue B cTopo.ny o6paaoaa.nusr HHTpaT.HbiX KOMn

nexcoa npu pH< 2. Opn .HH3KHX pH ·> 4 Ta JKe onepaunsr oxaabrsaeT o6-

paTHoe aetl:cTBHe. 
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0 l 2 3 It pH 
Puc. 1. 3asucuMOCTb noaBu)KHOCTu uoHOB aMepuuust oT pH (saTMaH - 1 ). 
3neKTpoMurpauust: 1 - HNO 3 1 2 ;... HCI04 1 3 - HN03 + 0,1 M ~iNO 3 
(U 3 = 10 u1, 2 ) ; 6yMa)KHast xpoMaTorpa<lJust: 1 - 50% CH3 OH +HN03 1 

II - HNO 3 , 6yMara nponuTaHa 0,01 M Ll23f<I>KI 111 - HNO 3 1 IV 
10% CH30H+HN03, Y - 10% auoKCaHa + HN03 • 

pH:oO.SO 

0} 

I~Jl 

pii .. 0.6S' 

+ - Cl'l 

Puc. 2. PaaneneHue runponuaHbiX <tJopM aMepuuust: a) 6yMa)KHast xpoMaTorpa
<l!ust - pH =0 150; 6) aneKTpOMurpauust - pH =0 165. 
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o) 

I [1, pH•2.2S 

.. 
1: 
u 
0 
~ 

tiQ 

~ 
£ 
:IV/ n pH·~.OD 

+ 0 -I 

Puc. 3. PaaneneHue runponH3HbiX <lJopM aMepuuust: a)6y!l. 
<lJHst - pH =2 126; 6)sneKTpOMurpaUHSI - pH =2,00. 

Rt ~~ f . . ,· . z~•2 1/m 1.0 

.8 

~ 
.&f~ 

.6 
. z ~ 1-/ 

.6 t 
.4 

0 0 2. ~ 

Puc. 4. 3aBHCHMOCTb Rt runponH3HbiX <lJopM aMepuuust 
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~ 

1 ·::. 
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0 t 2 3 , ~H 
3aBHCHMOCTb fiOtlBH)KHOCTH HOHOB aMepHUHSI OT pH (BaTMaH - 1 ). 
HrpaUHSI: 1 - HNO 3 , 2 ;.. HCI04 , 3 - HN03 + 0,1 M J.,iNO 3 

0 ul' 2 ) ; 6yMa)KHaSI xpoMaTorpa!j>HSI: 1 - 50% CH3 OH +HN03, 
0 3 , 6yMara nponHTaHa 0,01 M .ll23f4>K, II/ - HNO 3 , IV 

IOH +HN03, Y - 1 0% .QHOKCaHa + HNO 3 • 

t 
" 0 
:a: 

pH:aO.SO 
a} 

~ ~ ::s -tk 
~ 
c li 

+ 0 

pH-.O.IS' 

- Cl'l 

3.QeneHHe l"'H.QpOnH3HhlX !j>OpM aMepHUHSI: a) 6yMa)KH8SI XpOMaTOI"'pa

=0,50; 6) aneKTpOMHrpaUHSI - pH =0,85, 

8 

,I 
o) 

I f\ pH•2.2S" 

.. 
~ 
u 
0 
~ .... 
~,. CM 
: d) n pH·~.oo 

+ 0 -eM 

PHc. 3. PaaaeneHHe rn.nponnaHhiX !jlopM aMepHUHSI: a) 6yMa)KHaSI xpoMaTorpa

!j>HSI - pH =2,28; 6)aneKTpOMHI"'paUHSI - pH =2,00, 

~~ f . . •· • 

-~1~ 
I 

.6 t 

flm 
z-=~2 

z::: +I 

Rt 
1.0 

• • • Z=+2 

~ . .8,~ 
.6 ~ ,. Z::+J 

.It 

0 2. 3 4 

Cm 

S 6 pH 

PHc. 4. 3aaHCHMOCTb Rt l"'HtlpOnH3Hh!X 4JopM aMepHUHS! H K!OpHSI OT pH • 
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Puc. 5. 0Taoweaue l""UJJ.ponu3HbiX !jlopM aMepuUHSl H KlOPHSl B aaBHCHMOCTH 

OT pH • 
~ 

/lm 

I ;II 

~ ,,. L1 
/DO' I 

'" ,, 
0 o.e1 0.1 1 

{NIItCI4, L;ao.]M 

pH·It.l5 
~ lmt-HJf"'-l' 

D 4111 1.1 I 
{NiftUOt,,l.tUDt] If ....... 

'"''"~* 

Puc. 6. BnuSIHHe xoaueaTpauHH KaTuoaoa Li + H NH~ aa l""UJJ.ponH3 Am 
npH pH =l, 70 u pH =4,05. -J'- Li +; -·- NH + 

4 
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