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MocTynuna B pegakunio 5 mapra 2005 r.

MeTtoaom pH-noTeHunomMeTpuu M3ydeHo komnnekcoobpasosarve umHka(ll) ¢ UMUHOAUYKCYCHOM,
HUTPUNOTPUYKCYCHOW U a-aMUHOKUCNOTaMKU (aMUHOKUCIOTLI: MWLWH, anaHWH, BanuH, CepuH, acnapa-
ruHoBsas kucnota). OnpeneneHsl MONbHBIA U MPOTOHHBIM COCTaB KOMMJIEKCOB B OBOMHLIX CUCTEMAX,
o6nacTtu pH ux o6pasoBaHus. YcTaHOBNEHO 0B pa3oBaHne CMeLLaHoNNraHaHbLIX KOMINEKCOB B CUCTE-
me Zn(ll) = koMnNekcoH — aMMHOKUCNOTa MOMLHOrO cocTaBa 1:1:1, Ha OCHOBaHWM KOHCTaHT CONpPONop-
UMOHUPOBAaHWA flOoKa3aHa COBMECTMMOCTb KOMMNEKCOHOB M aMUHOKUCNOT BO BHYTPEHHeN KoopanHa-
UMOHHOW cpepe MoHa uuHKa. OnucaHo BAUSHWE pasnuyHblx GakTopoB Ha yCTOWYMBOCTL 06pasyio-

LLUWMXCH KOMNIEKCOB.

Kmoyessie cnosa: AMWUHOKUCNOTA, KOMMNNEKCOH, pH-NOTEHUMOMETPUSA, KOMIMNEKC.

Yeprosa CeernaHa lMasnoBHa — kaHaMA[aT
XUMHWYECKNX HaYK, AOLEHT kKajenpsl HeopraHu-
HYECKOWH W aHanNTU4YeCcKOn xummumn YamMypTrcKkoro
rocynapcrBeHHOro YyHUBEpPCHTeTa.

O6nacTe Hay4yHbIX MHTEPECOB — NMpUMeHeHue
¢M3HK O-XMMHNYECKMUX MEeToqOB aHanu3a npy
wccnenoBaHuM peaKunii Komninekcoobpasosa-
HWS B pacTrBopax, MeTponorndyeckoe obecne-
YeHHe KavecrBa KOJTM4eCcTBeHHOro XxMmMHuJYecKko-
ro aHanu3sa.

ABTOp 6onee 20 HayuHbIx Ny6GnKaLuii.

Tpy6a4esa Jlapuca Buxroposxa — kaHgunar
XUMUYECKNUX HayK, AOUEHT, QOUEHT kadeaps!
HEeopraHn4YecKkori N aHanATUYEeCKOW XUMUN
Yamyprckoro rocyaapcreeHHOro yHusepcure-
Ta.

O6nacTs Hay4YHbIX MHTEPECOB — (PU3UKO-
XUMUYECKHe MEeTo4bl aHann3a, UCCNeR0BaHNe
pasHOBECHIA peaKkuyni koMnnexcoobpasosanHns
B pacTBopax, MerTponoruyeckoe obecnevyeHme
aHanMTUYEeCKUX N3MEepPeHuM.

ABTop 60nee 60 Hay4HbIX NY6ANKALIMA.
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Bonbiuoe NpaKTHYeCKoe 3Ha4YeHHe UMEIOT pas-
HO/TMTaH/HbIE KOMILJIEKChI GHOMETAILJIOB C aMHHO-
KHC/IOTaMH 1M KoMIuIekcoHaMu. MoH nuHka(ll) npo-
ABJIAET APKO BhIpaKeHHYIO TEH/EHIIHIO K 0Opa3oBa-
HHIO KOMILUIEKCHBIX coelMHeHUH. fIBnasack Guome-
TaJIJIOM, OH BXOJHUT B COCTaB TAKUX CUCTEM, KaK Me-
TanmodepMeHThI. MaBecTHO, yTo puHEK(II) criocobeH
0o6pa3oBbIBaTh PA3HOIUTaH/{HbIE KOMILIEKCHI C aMU-
HOKHCJIOTaMH H HU3KOJAEHTATHBIMMY JHUraHAamMu. B
KaYyeCTBe M0CJeIHUX MOTYT BBICTYIIATh KOMILIEKCO-
Hbl, HAlIlpUMEpP, UMUHOAMYKCYCHasd, HUTPHUJIOTPU-
YKCycHas KMCJIOThI. JlaHHEIEe 0 ojo6HOro poja co-
eMHEHHAX [IMHKa HEMHOroYHcIeHHHI [ 1-5]. llenbio
paboThl ABJIAJIoCk pH-TI0TEHIIMOMETpHYEeCKOe H3y4e-
HHe KoMIuiekcoo6pa3osaHuda ITUHKA(Il) c Tpex- 1 ye-
ThIPEXIEHTATHBIMHA KOMILJIEKCOHAMM B IIPHCYT-
CTBHH 0-aMHHOKHCJIOT, CHCTEMAaTU3allUA NOJTydeH-
HBIX JJAaHHBIX.

9KcnepHMEeHTANILHAA YacTh

HccnenoBanus IpoLieccoB KoMIlnekcoobpa3oBa-
HH{A IPOBOJMJIX B BOAHBIX PaCTBOPaxX ITPH INOCTOAH-
Ho¥ HoHHO#M cuile 0,1 (NaClO,, «x.4.»). B kadecTBe
JIAraH/IOB MCIIOJb30BaHbl UMHUHOAUYKCYycHas (Ida,
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H,L), autpunorpuykcycHas (Nta, H,L) kucioTsr
(«a.nx.a.»), rmamuH (Gly), ananus (Ala), Bamun (Val),
cepuH (Ser), acmaparuHoBas KUcIoTa (Asp) («d»).
AMMHOKHCJIOTBI [IEPEKPHCTAUIM30BAINCE HAMH M3
COJIAHOKHCJIBIX pacTBOpOoB. [Ipornecchl KoMruiekcoob-
pa3oBaHHA H3y4eHbI METO/IOM pH-TIOTeHIMOMETPH-
YECKOro THTPOBAHHA, OCHOBAHHOI'O HAa PETHCTPAlIMH
M3MEHEHHA PaBHOBECHOIO IOTEHIMANA 3NIEKTPO/Ia
B IIpoLiECcCe XMMHYECKOH peaKIIMui MeX/y ITOTeHIH -
aJIONIpeJe/IAIIIMM B pacTBope (KOMILJIEKCOHOM) U
CrenHanbHO BBEJeHHBIM peakTUBOM (NaOH) B ka-
4eCcTBE TUTpaHTa. Bece U3MepeHHA BLINOIHAINCH
npH remnepatype (20 + 2) °C, c Hcnonb3oBaHHEM
rnoBepeHHOro HoHomepa U-130.2M.

PesyasTaThl H HX 06Cy:xAeHHE

Ha puc.1 u 2 B kayecTBe nNpuMepa npejcrasJie-
HBI THITMYHbIE KpUBbIE pH-1I0TeHIIMOME TPHYECKOro
THTPOBaHUA 1A ABoMHbIX cucteM Zn(Il) - Gly u Zn(11)
-Ida B koopauHaTax pH = f(a), rie a - creness or-
THTPOBAHHOCTH [6].

pH
)

N W AR O N O O

cpeze (pH > 4.0). AsTopsl [8,9] npUBOAAT CBEIeHHSA
o6 of6pasoBaHHM T'HAPOKCOKOMIIIEKCOHATA
ZnNtaOH?* npu pH > 9,0 (moTeHIIHOMETPHYECKHIA
meToj). OpHako B Hamed paboTe ycTaHOBIIEHO 06-
pasoBaHue Tonbko ZnldaOH -, norapudm koHeTaH-
Thl yCTOMYHMBOCTH KOTOpOro paseH 4,96 0, 10. [1pu-
coeguHenre OH -rpynnel IpoHCXOANUT B MHTEpBaJse
8,0<pH < 9,4 (puc. 2).
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da
Puc.2. Kpussie pH-NOTEHUMOMETPUYECKOrD TUTPOBAHMS
1-Ida, C=2-10°mone/n; 2-2Zn:Ilda=1:1,
C,,=C,=210"monb/n;3-Zn:lda=1:2,C, = 10-*mons/n,

a

Puc.1. Kpussie pH-noTEHLMOMETPUUECKOrD TUTPOBAHMA:
1-Gly, C=210"monb/n; 2-Zn:Gly=1:1,
C,,=C,=210"monb/n; 3-Zn :Gly=1:3,

C, =6,510*mons/n, C;, =210~ mons/n

Bo Bcex M3y4eHHEBIX cHcTeMax 3adHKCHPOBAHO
obpasoBaHHe KOMILJIEKCOB MOJILHOIO coctasa 1:1 u
1:2(tabn. 1). [pucoeMHEHHE BTOPOrO JIMTaH/1a ITpo-
TEKaeT CTYIIeH4aTo JIMLIb B cucrteMe Zn:Nta (puc.
3). lna o6pasoBaHUA KOMILIEKCOB ZnA, U3-3a Ma-
JIOM yCTOMYHMBOCTH 06pa3yIOLIUXCA KOMILIEKCOB,
Heo6xoauM H36bITok TuraHja. Tak, Hanpumep, aB-
TopaMmu paboThl [7] ucrolb3oBaCA 9eThIPEXKpPAT-
HBIA H30LITOK BaJTHHAa [TPH ONIpeAeTICHMH KOHCTaH -
TBhI yCTOMYMBOCTH KoMIuiekcos M(Val), roe M = Zn(I1),
Hg(11).

B usy4yeHHbIX cucTeMax Zn(ll) — KOMIUIEKCOH B
CHJIBHO KHCJIOH obnacTu pH o6pasyeTcs KOMILIEKC
TosibKO Zn ¢ Nta, Torga kak ¢ Ida — B cna6o kucioi

C,., =210 mone/n
Ta6bnuua 1
KOHCTaHTbl YCTORYMBOCTM KOMNNEKCHBIX COBAUHEHMUA
uuHka (1)
Jlurang | Cocras pH Ig B oK,

komnnekca pGpasosanud 10,78+ 0,07| -

Nta ZnL 2,5-75 14,13+ 0,07|3,35
ZnL} 8,0-10,2 |7,16+0,06 -

Ida ZnL 4265 12,77 £0,04|5,61
an_i‘ 4265 540+ 0,04 -

Gly ZnA" 5,6-7,0 10,14+ 0,04|4,74
ZnA, 7,0-8,0 5,20+ 0,04 -

Ala ZnA' 5,3-7,1 9,74+ 0,03 (4,54
ZnA, 7,1-8,0 503+0,05 -

Val ZnA" 6,0-7,1 9,60+0,07 (4,57
ZnA, 71-7.8 4,92 +0,06 -

Ser ZnA* 55-7,0 9,20+£0,04 (428
ZnA, 7,0-8,0 5,99 +0,04 -

Asp ZnA 54-75 11,02+ 0,06 5,03

ZnAZ 7,3-8,4

B paGore [10] ykasbiBaeTes, 4To hOpMHpOBaHUE
KoMIUIeKca ZnAsp HaunHaerca npu pH = 4,1. Jlna
AOPYTHX aMHHOKHCJIOT CBeleHUH o6 obnacTsax pH o6-
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pa3oBaHUA HaMH B JIHTepaType He HaijeHo. [lo
HalIHM JJaHHBIM aMHHOKHCJIOTHbIE KOMILUIEKChI CO-
craBa 1:1 o6pasylores 1ipy pH =5,4-7,5. O6pasoBa-
HH € KOMIIJIEKCOB MOJILHOI'O cocTasa 1:2 NpoucXoauT
nipu 6oJiee BEICOKMX 3Ha4YeHHAX pH, yeM ob6pasoBa-
HHE KOMILIEKCOB 1:1.

0 | | | | | | | | |
2 3 4 5 6 7 8 9 10
pL

Puc.3. Kpusas obpazosanus Zn : Nta=1: 2.
C, =10"mons/n, C =2-10- mone/n

HccnenoBanue koMiiekcoobpa3oBaHUA IHHEA ¢
KOMILIEKCOHAM¥ ¥ aMWHOKUCJIOTaMH ITO3BOJIAET
[POCJIEAUTE BIMAHUE TAaKHUX (PaKTOPOB, Kak ICHTAT-
HOCTB JIMTaH/0B, BIIUAHHE yTJIEBOJAOPOJAHOI0 pajii-
KaJja B a-I10JI0KEeHHUH 110 OTHOLIEHHWIO K aMUHOTIPYTI-
e B MOJIEKYJI€ aMHHOKHCIOTHI Ha YCTOHYHUBOCTD
06pasy1olMXcad KOMIUIEKCOB.

HaBectHO[11], 4TO B KOMILIEKCAX C MOHAMMU LIUH-
ka (II) coctapa 1:2 Nta He MOzkeT peajIH30BaTh CBOIO
MaKCHMaJbHYIO JeHTaTHOCTh. BepoATHo, kamx/aaa
MmoJiekyJia Nta ob6pasyeT o Tpu cBfisu ¢ Zn*. B cBOIO
ouepelb, Ida B kommuiekce coctaBa 1:2 nposiBiisieT
MaKCHMAaJIbHYIO JleHTaTHOCTh. [ToaTomy pasHuia
Mexay Igb (ZnL,) ymeHblaeTcs 0 CPaBHEHHUIO C
anajnoruvyHo# Dlgb juia ZnL.

[MTo nanHeIM [11], yeTOHYUBOCTE KOMILTIEKCHBIX
COEJUHEHUH 3aBHUCHUT OT YHCJIA LIUKJIOB, IPHXO/Is-
IIHMXCA Ha OJIMH LEHTpaJbHbIA aToM. B cBA3H ¢
YBETHUYEHHEM YHCIa 3aMBbIKAIOIIHXCA NATHUYIEH-
HBIX LIUKJIOB YCTOHYHUBOCTh KOMIUIEKCOB LIMHKA B
pAAy TakMX JUraH/oB, Kak rMUIUH, Ida, Nta co-
OTBETCTBEHHO Bo3pacTaeT. [1o 3TOH 3xe NIpHYHHe
YCTOHYHBOCTE KOMILJIEKCA [UHKA C acllaparuHo-
BOM KHMCJIOTOH BRIIIIE, YeM C IpPYyTHMH aMHHOKHCJ/I0-
TaMH.

ITpupoja pagukana, HAXOAAIIErOCH B a-TI0J103Ke-
HHUH [10 OTHOLIEHHIO K aMHHOTPYTIIIE B MOJIEKYJIe
aMHHOKHCJIOTHI, OKa3blBaeT BIXMAHHE HA YCTOHYM-
BOCTb aMWHOKH CJIOTHBIX KOMILIeKcoB HHHKA(I]). Ye-
TaHOBJIEHO [12], 4T0 OCHOBHOCTH JOHOPHOI0 aToMa
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a30Ta aMHUHOIPYNIbI ABJAAETCA OJAHHM M3 cylle-
CTBEHHBIX (paKTOPOB, BIMAIOLIHAX HA IPOYHOCTb KOM-
IUIEKCOB. YeM Bblillle OCHOBHOCTbL aToMa a3oTa
(PK,,.). TEM MpoYHee KOOPJAMHALIMOHHAS CBA3b C
KaTHOHOM-aklentopoM. B paay pagukanos -H, -CH,
-CH(CH) ocHOBHOCTE a3oTa a aMmuHokuciaorax (Gly,
Ala, Val) ocnabeaeT. Hamyumue OH -rpymris! B Mose-
KyJle CepHHa BEJIET K elle 60/bLIeMy YMEHBLIEHHIO
OCHOBHOCTH aToMa a3oTa. PeaybTaTsl, [I0Jy4YeHHbIe
HaMHM B X0/i€ 9KcniepuMeHTa (Tabu. 1), moaTrBep:Haa-
FOTCHA JUTEPATYPHBIMHU JaHHBIMH [21]. UTak, ycToH-
YHBOCTb KOMILJIEKCOB YMEHBIIIAETCA B pAXY aMHHO-
KHCJIOT: INTHIUH>alaHUH>BaTUH>ceprH. Bonbuias
YCTOHYHBOCTH KOMILJIEKCOB LIMHKA C acllapariHOBOH
KHCJIOTOH CBA3aHa TaKKe C YBEJHYEHHEM YHUCTIa
X€JIaTHBIX [IUKJIOB.

Hcxopsi B3 TOro, 94To B KOMILIEKCOHATAX C MaJio-
neHtaTHbIMU Ida 1 Nta cocrasa 1:1 Zn(ll) aBasercsa
KOOPIMHALIMOHHO HEHACKIIIIEHHEIM, MOKHO MPEIIio-
JIOZKHTh BO3MOKHOCTb CMELIAHOIHUTaH{HOIO KOMII-
Jiekcoo6pa3oBaHUA 1P BBEACHHUH B CHCTEMY JI0ITOJT-
HUTEJBHOIO JIMTaHJa — aMUHOKHCIIOTHL. JlaHHOoe
Ope/ro/ioxKeHHe MoATBEePKIaeTCs Pe3yIbTaTaMi
pa6ot[13-20].

B nacroseii paboTe U3yyeHhnl TPOHHBIE CHCTE-
Mbl Zn(1l) — KOMILJIEKCOH - aMHHOKUc/I0Ta. Jls He-
clle[IoBaHUsA KOMIUIeKCcoo6pa3oBaHUA B TPOMHBIX
cUCcTeMax HeoOGXOAMMO ONpeJIe/IUTh OIITUMAIIbHBIE
COOTHOLIEHHUA My METAIJIOM H IMTaHaaMu. Jlisa
cucrem Zn(ll) - Nta— aMuHoOKHcIOTa BEIGPAaHO COOT-
HomeHWe 1:1:2. B To xe Bpemsa B cHcTeMax
Zn:lda:amMrHOKHMcI0TA (1:1:2) BO3MOKHO MpOTEKa-
HHE Pa3THYHBIX KOHKYPUPYIOLIUX HPOLIECCOB (KOH-
CcTaHThbl 06pa3yloIuxcd KOMIUIEKCOB 6auskH). Jlna
HX [Ipe/IOTBPAILIEHHA B cUcTeMax Zn:Ida:aMUHOKHC-
noTa Bbi6paHo cooTHouneHHe 1:1:1. Ha puc.4 u 5
NpejicTaB/IeHbl KpHUBbie pH-TIOTEHIIHOMETPHYECKO-
rO TUTPOBAHWA TPOHHBIX CHCTEM, U3 KOTOPBIX BU/I-
HO, YTO X0/l KPMBBIX THTPOBAHHA CMEIIaHHBIX KOM-
[LJIEKCOB /10 OIpefiesIeHHoro sHayeHuda pH (ans co-
eguHenni ZnNtaA pH ~ 7,5-8,0, qnst ZnldaA pH ~
5.0) aHajloruueH KPUBLIM TUTPOBAHUSA JBOMHBIX
cucreM. CefoBaTe/lbHO, B 9THX YCIOBUAX AMHHO-
KHCJIOThI HE IIPHUCOEUHAITCA K KOMIUIEKCOHATAM
umHKa (I1), o6pasyiommmes npu 6olee HUSKUX 3Ha-
yeHusax pH. O6 9TOM roBoOpHUT ¥ TOT QaKT, YTO KPH-
Bbl€ 2 B yKa3aHHBIX Bblllle obacTaX pH seskaT Buile
KpuBbIX 1.Bpa6orax |1, 17] npu uccneqoBaHUH KOM-
riekcoobpasoBaHua B cueTemax M(II)-Nta-Bropuy-
HBIH JIMTaH/] 10JIyYeHbI aHAJIOTHYHEIE KpUBBIe pH-
MOTEHIIMOMETPHYECKOr0 THTPOBaHUA. TaKHUM 06-
pa3oMm, Ha OCHOBAHUH 3KCIIEPHUMEHTAJIBHBIX U JTH-
TEPaTYPHBIX JaHHBIX MOKHO CAeNaTh 3ariIye-
HHE O TOM, YTO AaMHHOKHCJIOThI HE KOOPAUHHPY-
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I0TCA HWOHaMHM IIMHKa B TOH ke obylacTH 3Haye-
Hul pH, rie o6pasyioTca koMIieKeh! uHKa ¢ Nta
u [da.

b 1
1"
10
9
8
7
6
5
4
3
2
0 1 2 3 4 a
Puc.4. Kpueble pH-noTeHUMOMETPUYECKOrO TUTPOBAHUS!
1-Zn:Nta=1:1,C, =C_=2.10" mons/n;
2-2Zn:Nta:Gly=1:1:2,C,=C, =107 mons/n,
C,=210"monb/n ;3- Zn:Nta:Gly=1:1:1,
C,,=C,=C,=10"mons/n
6
5
4
3
2 | | |
0 1 2 3 a

Puc.5. Kpuesie pH-noTEHUMOMETPUYECKOrO TUTPOBAHUA:
1-2Zn:lda=1:1,C, =C_=2-10" mons/n;
2-Zn:lda:Gly=1:1:1,C=10" mone/n

AMHHOKHCJIOTHI B3aUMOAENCTBYIOT C KOMILIEKCO-
HaTaMH IIMHKa 11pH 60Jiee BEICOKUX 3HaYeHUAX pH,
IPH KOTOPbIX OHH CYIIIECTBYIOT B IETIPOTOHUPOBAH-
HoH ¢opme. [TpHcoeMHEHHE BTOPHYHBIX JIMTaH/I0B
K HUTPUJIOTPHAIIETATY IMHKa POUCXOIUT Npy pH
> 8,0. C yMHHOHUAIIETATOM IMMUHKA aMHUHOKHUCJIOTEI
KOOpAWHHpPYIOTeA pd pH > 6,0.

Cucremsl Zn(Il) —~ KOMILJIEKCOH - acmaparuHoBas
KHUCJIOTA OT/IMYAIOTCH OT CHCTEM, B KOTOPhIX BTOPHY-
HbIMH JIMTaH/JaMH ABJIAIOTCA MOHOKap6GOHOBEIE
amMuHOKHCHIOTHI (Gly, Ala, Val, Ser). Tak, kpuBas

THTPOBaHHUA cHcTeMbl Zn(ll) - Ida - Asp (puc. 6)
CMeEIIeHA OTHOCHTETbHO KPHBOM THTPOBAHHUA KOM-
[UIEKCOHATA, YTO MOYKHO OO BACHUTE OTILIEIIEHUEM
[IpOTOHA BTOPOM KapOOKCUIIBHOR I'PYIIIE] aCapru-
HOBOH KHcoTeI Ipy pH = 4,0-4,5.

11
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Puc.6. Kpuebie pH-noTEHUNOMETPUYECKOrO TUTPOBAHWA:
1-2Zn:lda=1:1,C, =C_ =210 mons/n;
2-2Zn:lda:Asp=1:1:1,C=10"mons/n
M3 anaimsa KpUBbIX TATPOBAHUA TPOHHBIX CHUC-
TE€M MOHO C/IEJIaTh BbIBOJ] O IPOTEKAHUH CTYIIEH-
4aTOro KOMILIEKCOOOpa3oBaHMA BO BCEX H3YYEHHBIX
cucremax. B tabn. 2 npuBeieHBl KOHCTAHTHI YCTOM-
YHBOCTH CMELIaHHbIX KOMILJIEKCOB [IHKA (I1).

3aKOHOMEPHOCTb B U3BMEHECHHUH KOHCTAHT YCTOM-
YMBOCTH CMEIIaHHbIX KOMILTIEKCOB TaKasd e, Kak 1
B KOMIUIEKCAX IMHKA ¢ aMHMHOKHcAoTaMu. Heckoib-
KO 3aBbIlIIEHHbIE 3HAYEHUA KOHCTAHT YCTOHYHBOC-
TH CMEIIaHOJTUTaH/IHBIX KOMIIIEKCOB, B KOTOPBIX
BTOPHYHBIM JIMTaHA0M ABJIAETCH CEPHH, BEPOATHO,
CBA3aHBbI ¢ 06pa3oBaHUeEM BOJOPOTHOM CBA3U MeH-
oy OH-rpymoif ceprHa M KOMILIEKCOHOM, CITOCO6-
CTBYIOLIEH cTabHIM3aLIMK KoMILIekca [21]. YMeHb-
LIEHHE YCTOWYHBOCTH B KOMILIEKCAaX ZnLA, rjie A =
Gly, Ala, Val MoHO 06 BACHUTE ITOHUKEHHEM OCHOB-
HOCTH aTOMa a30Ta JIMraH0B. Boibinas yeroiyu-
BocTh KoMmruiekca ZnldaAsp? o6ycioB/eHa TeM, 4To
obpasyeTcs MaKCHMAaJIbHOE YHCIO XeJIaTHBIX LIUK-
JIOB U HET BAKAHTHBIX KOOPAWHAI[MOHHBIX MECT, TOT -
na Kak B coequHennu ZnNtaAsp? acraparnHoBast
KHCJIOTA, BEPOSATHO, HE peaJU3yeT CBOIO MaKCH-
MaJIbHYI IEHTATHOCTh, U YCTOHYHBOCTbL JaHHOTO
KOMILIEKCAa HEMHOT O BhbIllle KoMIulekca ZnNtaGly?.

CnemyeT 3aME€TUTBb, 4TO IOPAJOK B U3BMEHEHHH
KOHCTaHT yCTOHYHMBOCTH CMEIIAHOINTaHIHBIX KOM-
IUIEKCOB MOXKHO cBA3aTh ¢ obyactaMu pH ux obpa-
30BaHMSA: YeM GoJblIle 3HAYEHHE KOHCTAHThI yCTOM -
YUBOCTH KOMILJIEKCA, TEM [TIPU MEHBIIINX 3HAYEHUAX
pH rmpoucxoauT nprcoefMHeHNE BTOPHYHOrO JIMTaH -
Ha(rabu. 2).
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Tabnuua 2
KOHCTaHTbl YCTOMYMBOCTM CMELLaHHBIX KoMnnekcos uuHka (I1) u KoHCTaHTbI
conponopuuoHupoBaHus (Igk )
MepBrYHbIFA NUraHa | Bropuunbiid nuranp, | pH oBpasosaHus gk, 2 9B, a Igk,
Nta Gly 6,5-8,8 432+0,04 15,10 2,97
Ala 7,0-9,1 3,84+0,04 14,62 2,67
Val 7,392 3,63+0,05 14,31 2,45
Ser 7,2-8,9 3,60+0,08 14,38 2,72
Asp 6,3-8,8 448+0,10 15,26 2,69
Ida Gly 6,9-8,5 4,79+0,07 11,95 0,50
Ala 7,0-8,5 4,36 +0,08 11,62 0,27
Val 7,2-8,6 4,03+0,08 11,19 0,13
Ser 7,0-8,6 415+0,06 11,31 0,33
Asp 6,8-8,6 4,98 £ 0,08 12,14 0,25

* K — cTyneH4aTas KOHCTaHTa YCTOWYMBOCTH
** B -o6Wan KOHCTaHTa YCTOMNYMBOCTH

CoBMECTUMOCTh paSHOPOIIHbIX JIMraHaoB B HoOp-
OHHALIMOHHOM cepe MOHa MeTall/1a OLIeHUBAOT [IPH
IMOMOIIH KOHCTAHTHI COHpOIlOpIJ,HOHHpOBaHHH
k,[22]:

__ IMLa]
" ML,|*[MA,)?

d

KoTopasd cBA3aHa ¢ OOLIMMH KOHCTAHTAMM YCTOR-
YUBOCTH:

1 1
lgk, = 1gBwia ~§Igﬂm_2'§1gﬁmm X

Ecnu siurangel L ¥ A cOBMECTHMBEL, TO CMELIaHo-
JTUraHAHBIA KOMILIEKC IIPOYHEe, YeM O[HOPOHOIH -
ra’ziHelie. B aToM ciiyyae KOHCTaHTa COIPOIIOPLIAO-
HUpoBaHuU#A 6oIbllie eAUHHUILL. Bo BceX M3yYeHHBIX
HaMHM CHCTeMax, KOHCTaHThI CONPONOPLIMOHHUPOBa-
HHA 6onblire egHULE! (Taba. 2). [To paccynTaHHBIM
3HA4Y€HMAM K, MOKHO C/ie/1aThb BbIBO/], YTO YEM BbILIIE
AE€HTaTHOCTh [IEPBHYHOTr0 IMTaH/a, TeM GoJblIIe co-
BMECTHMOCTb PasHOPOAHBIX JIMI'aH/O0B B KOOPAHUHA-
LIMOHHOM cdepe HOHa MeTaru1a. Tak, COBMECTHMOCTh
aMuHOKMCcOT ¢ Nta Bhlite, 4yeM c Ida.

CwmermranHble komiliekcbl MldaA ycroliuuBee co-
OTBETCTBYIOIIMX KoMILIeKcoB MNtaA. Taxice MOmxKHO
OTMETHTb, YTO KOHCTAHThI YCTOHYHMBOCTH KOMILIEK-

coHaToB MeTastoB (MNta i Mlda) anaunrenbHO OT-
JIMYarOTCA JAPYT OT JpyTa, a KOHCTAHTHI yCTOHYHBO-
CTH CMelIaHHBIX KoMIUIeKcoB (MNtaA u MldaA) pas-
JIMYalrTcA B MeHblIeH cTeneHHd. BelllteckasaHHoe,
¥ TOT paKT, YTO CMeLIaHHbIe KOMIUIEKCHI (C OQHUM
{ TEM e [IEPBHYHBIM JIMTaH10M) 06pa3yloTes B pa-
cTBOpax ¢ 6IM3KMMH 3Ha4YeHUsMu pH, roBoput o
TOM, YTO MEXaHH3M B3aUMOJEHCTBUA aMHUHOKHCIIOT
C KOMIUIEKCOHAaTaMHM METAJLJIOB OJIUH 1 TOT KeE.
Taxum o6pa3om, B pe3yJibTaTe MpoJie/IAHHOH pa-
60Thl H3y4YeH Mpolecc KOMIJIEKCoO6pa3oBaHUA B
cucrtemax Zn(ll) - a-amuHokucnora, Zn(Il) - kom-
JIEKCOH. YCTAHOBJIEHO, YTO B JaHHBIX CHCTeMax 06-
pa3yoTcd cpe/lHHe KOMIUIEKChl MOJIBHOTO cocTaBa
1:1 1 1:2, a Taxske 3adHUKCHpPOBaHO o6pa3oBaHHe
ruApoKkcokoMILiekcoHaTa ZnldaOH . B cucremax
Zn(II) - koMmIEKCOH-aMUHOKHCJIOTa 06pasyrTes
CMelIaHOMUTaHAHbIE KOMILJIEKCHI MOJILHOTO COCTa-
Ba 1:1:1, 1 nponiecc KoMIUIeKcoo6pa3oBaHUA ITpoTe-
KaeT cTyneH4aTo. C IoMOIbIO KOHCTAHT COIIPOIIop-
LHOHMPOBAHHMA JIOKAa3aHa COBMECTHMOCTb MOHO-
aMHHHBIX KOMILJIEKCOHOB H aMHHOKHCJ/IOT BO BHYT-
pPeHHEHN KoopAMHaIHOHHOMH cdepe HOHA IIMHKA. [To-
Ka3aHO, YTO COBMECTHUMOCTb JIMTAH/IOB TEM BhIIIIE,
4yeM 6osblile AeHTaTHOCTD IEPBUYHOT O JIMTAH/A.
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THE POTENTIOMETRIC INVESTIGATION OF Zn(1l) BEHAVIOUR IN THE SOLUTIONS OF AMINO ACIDS

AND KOMPLEXONES
S.P.Chernova, L.V.Trubacheva

The formation of zinc(ll) complexes with iminodiacetic, nitrilotriacetic and amino acids has been
investigated using the method of a pH-potentiomertry. The following amino acids were used: glicine,
alanine, valine, serine, aspartic acid. The molar and proton composition of complexes in double systems,
pH interval of their formation is found. The formation of mixed ligand 1:1:1 complexes in the system
Zn(ll) - complexone — amino acid was determined. Compatibility complexones and amino acids in
interior of Zn(ll) coordination sphere is proved. The influence of the various factors on stability of the

complexes is described.

Keywords: amino acid, complexone, pH-potentiometry, complex.
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