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AHHOTaUuA

HccrenoBaHo BIMSHHE MEpXJIOpaTa JUTHS KaK KOMIIOHEHTa MOABWKHOK ¢a3el ([ID) Ha
XpoMatorpauueckoe  IMOBEJCHHUE  COCAMHEHWH €  aMUHOTpymmamMM B oOpanieHHO-(a30BOi
BBICOKOd(heKTHBHOM x)uaAKOCTHOH xpomarorpaduu (OP BIXKX). INokaszano, uro nobdaska LiClO, B T1D
(pH 2) xak B M30KPaTHYECKOM, TaK W B IPATUCHTHOM DPEXHUMaX JIIOMPOBAHUS, [IPUBOAUT K YBEIHYCHHUIO
yIACPKUBAHUS M YMEHBIICHHIO aCHMMETPUH U LIMPUHBI IMKOB MPOTOHUPOBAaHHBIX OCHOBaHui. HalieHo, 4to
MakKcHMabHbIH 3 dexT Habroaercs npu konuenTpanusx LiCIO, B ITd > 0.2 M.

Kurouebie ciioBa: O® BOXXX; noH-TIapHBINA areHT, mepxiaopaT JUTHs, aMIHOCOSTUHEHIS

The influence of lithium perchlorate as a mobileagd (MP) component on chromatographic
behavior of amino compounds in reversed-phase pégformance liquid chromatography (RP-HPLC) was
studied. It was shown that the additionLa€lO, in MP (pH 2) in both isocratic and gradient elution mode
leads to the increase of retention for protonatskb and to the decrease of their peak asymmedrpeak
widths. It was found that the maximal effect obselat concentrations &fCIO, in MP> 0.2 M.

Keywords: RP-HPLC;ion-pairing agentlithium perchlorate; amino compounds

BBegeHue

Xpomarorpapuueckuii aHamu3 o0pasIoB, COJEPKAIUX OJHOBPEMEHHO MOJISPHbIC
U HENoJISpHbIE BEIIECTBA, YK€ MHOTHE TOJbl 4Yalle BCErO BBIMIOJHAETCS METOJIOM
IpaueHTHON 00parieHHO-(a30Bol BEICOKO3((HEKTUBHOMN KHUIKOCTHOM XpoMaTorpaduu.

Jlnst yBenmudeHUsT yIEpKMBAaHUS HWOHOB KapOOHOBBIX KHCJIOT M aMHHOB B O®d
BDXX B coctaB moaBmxHON (a3bl OOBIYHO BBOJAT CONU THAPO(GOOHBIX OCHOBAHUHU H
KUCIOT (MOH-TIAPHBIC AareHThl), B KA4yeCTBE KOTOPBIX MPUMEHSIOT COOTBETCTBEHHO
AIKWIAMHUHBI ¥ IKWICYIb(aTel Wi ankuicynbdonatsl [1, 2]. Ecnu B m3okparndeckoii
BOXX, korma KoHIIEHTpalusi WOH-TIAPHBIX areHTOB B TOJBIM)KHOW (pa3e MOCTOSIHHA,
JNOOUTBCA XOpOIIEH BOCIPOU3BOJMMOCTH YJCPKMBAaHUS HOHOB Ha oOpaimieHHOH dase
JIOCTaTOYHO MPOCTO, TO B TpaguenTHON BOXKX aTo cnenate Tpyauee. [Ipobiema cBszana ¢
TE€M, YTO ONTHMAJbHAS KOHIICHTpAIMs TEPEYMCIICHHBIX HOH-TIAPHBIX areHTOB BeChMa
HU3Kasg W COCTaBisieT, kak mpaBuio, 0.1-1MM, uto TpebyeT mocie OKOHYaHHUs aHaIu3a
OYCHb JJIUTEIBHON MPOMBIBKM KOJOHKH HCXOJIHBIM AJIIOGHTOM JUIS BOCCTAHOBIICHHS €e
PaBHOBECHOT'O COCTOSTHUS TIepe]l MHXKEKITUEH HOBOro oOpasia. MIMeHHO 1Mo 3TOW mpudnHe
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ruapodoOHbIe  aNKWICYTb(GaThl, aIKWICYTh()OHATEI W AJKHJIAMHHBI I11€JI€CO00pa3HO
IPUMEHSTH TOJIBKO B M30KpaTHUECKOM oOpanieHHo-(a3oBoii BOXX [3, 4].

Jpyras mpobiiema, cBsi3aHHAasi ¢ HU3KOW KOHIIEHTpAIlMeld HMOH-TIAPHOTO arcHTa B
IIIOEHTE, 3a4aCTYI0 COU3MEPUMON C KOHIIEHTPALUEH aHATUTOB B MH)XKEKTUPYEMOH Mpobe,
3aKJIIoYaeTcss B TOM, YTO B CJly4yae HEJOCTaTKa HWOH-MIApHOr0 areHTa IIHpUHa
XpoMaTorpauyeckux MUKOB MOXKET 3aMETHO YBEIUUUTHCS [S].

B rpamuentHoit O®@ BIXX s yBenuueHuUs yAEp>KMBAHUS AaHUOHOB B DJIFOCHT
WHOT/Ia BBOJAT COJIM YMEPEHHO TUAPOPOOHBIX alKuiIaMHHOB [4, 6]. DTu BemiecTBa, camu
obmajgast 3aMeTHBIM TIOTJIOIIEHHEM B oOmactu KopoTkux uiuH BoiaH (200-210uM),
JIOBOJIBHO OBICTPO OKUCIISAIOTCS ¢ 0Opa3oBaHueM Y D-MOTIIOIMAIONIIMX TPOAYKTOB, YTO €IIe
OoJbIIe 3aTpyqHSET JAETEKTHpPOBaHHE, KOrjaa TpeOyeTcs BBICOKAash UYyBCTBUTEIBHOCTh
aHamu3a. [lo »TUM cooOpakeHHsM, KOT/la TNPUXOAUTCS HUMETh JeN0 C aHHOHAMHU
KapOOHOBBIX KHCJIOT, TO, B O0IIEM Cilydae, IPU UX aHAJIU3€ METOJOM TpamueHTHoi Od
BDXX nenecoobpazno He BBOAMTH B coctaB II®D ruapodoOHbii kaTnOH (MOH-TIAPHBIHI
areHT), a CHU3UTh 3HaYeHue pH smoeHTa 10 2-3. BOIbIIMHCTBO OPraHMYECKUX KHUCIIOT B
3TUX YCIIOBUSIX HE JUCCOIMHPOBAHBI M XpOMATOrpadupyroTcsi B BHJE JOCTATOYHO
ruapo(OOHBIX U XOPOIIIO YAEP)KUBAEMBIX BEIIIECTB.

B rpamuentHoit O® BDOXX npoTOHMpOBaHHBIX AMUHOCOEAMHEHUN IIUPOKO
NPUMEHSEMbIM HOH-TIAPHBIM areHTOM SIBISeTCS aHUOH Tpudropalerata B BUIE
tpupTopykcycHoit kuciaoTel (TDY), KOHUEHTpaLUIO KOTOPOH B OJIOCHTE BBIOMPAIOT
o6pryHo B guamazone 0.01-0.05M [5]. IMokanyii, eqMHCTBEHHBIM HemocTaTKoM TOY
SIBIISIETCS. TO, YTO OHa cymiecTBeHHO mnoriomaet Y d-uznydenne npu 200-210aMm, yto
HAKJIa/IbIBAET MOHATHBIE OTPAaHUYEHUS HA YYBCTBUTEIBHOCTh AHATIN3A.

Xopomas anpTepHaTHBa TPUPTOPYKCYCHOM KucnoTe npu rpaguenTHoi OD BOKX
— MepxJopaT-aHuOH, KOTOPBIM MPAaKTUYECKU HE TOIJIOIIAaeT B KOPOTKOBOJIHOBOM o0nactu
Y®-cnekrpa. IlepxsopaTsl HaTpuss W JUTUSA XOPOLIO PAaCTBOPUMBI B ALICTOHUTPUIIE,
MeTaHoJIe, 3TaHoje [7] u He oOmamaroT OyhepHO eMKOCTBIO, YTO MO3BOJISIET IPUMEHSTh
UX B BBICOKMX KOHIIEHTPAIIUSAX B IIUPOKOM JHAa30He 3HAUYCHUN pH TOIBIKHON (Da3bl.

B nanHoll paboTe MBI HNPUBOAMM pPE3YJIbTAThl CHCTEMATHUYECKOrO MCCIEI0BaHUS
MPUMEHUMOCTH TEepXJIOpaT-aHMOHA B KA4eCTBE MOH-TIAPHOTO areHTa B rpagueHTHOl Od
BOXX amuHOB.

AKCNepUMEeHT

HccnenoBanus nmpoBoamin Ha xpomarorpade "Mumuxpom A-02" 3AO Uucturyt
xpomarorpadpuu "DxoHoma", r.HoBocubupck, Poccusi) ¢ komonkoit [2x75mwm,
3anoyiHeHHON ajgcopoenTtom ProntoSIL 120-5-C18 AQ(Bischoff Analysentechnik und
Gerate GmbHTI'epmanus). XpomarorpaMmbel 00padaThIBaIK C MOMOIIBIO KOMITBIOTECPHOM
nporpammsl "MynbTuxpoM-CITEKTP" (3A0 "Amnepcenn”, r. MockBa, Poccus).

XpoMarorpaguueckue AIKCHEPUMEHTbl MPOBOAMIM B  HU30KPaTHYECKOM U
IPaJMCHTHOM PEKUMAX DITIOUPOBAHUS TpU cKopocTH noTtoka 100MKII/MUH U TeMIiepaType
konoHku 40°C. JleTekTUpOBaHKME OCYMIECTBISLIN TpH JuTMHE BOJHBI 210HM. OcTanbpHbIe
YCIIOBUS IPUBEICHBI B TEKCTE U TIOJIUCIX K PUCYHKAM.

Hcnonp3oBanu aneroHuTpwa uis rpagueHtHorn BOXKX (HITK "Kpuoxpom”,
Poccus); LIClIO4-3H,0 (Panreag Ucnanus) u 6e3Boaubiii LICIO, (Sigma-Aldrich; 70%
xyopHyto kucioty (Sigma-Aldrich); cepryro kucimory "oc.4."; HATpUS THAPOOKUCH "X.du.";
HATPUil CEpHOKUCIBIN 0e3BOAHBIN "X.4."; BellecTBa-aHAIUTHI C COAEPKaHUEM OCHOBHOTO
BenlecTBa He MmeHee 95%.
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O6cyxaeHue pe3ynbTaToB

AHanu3 JMTEpaTypHBIX JAHHBIX I[IOKa3bIBAE€T, YTO TMPH HCIOJIb30BAHUU
MEePXJIOPATOB B cocTaBe AM0eHTOB sl BOXKX koHIEHTpanus nepxjiopaT-uoHa B BOJIHOU
yactu [1® moxer cocraBisath ot 0.01-0.02 M [8, 9o 0.1-0.25 M [10-14]B pabote [15]
JUTSL pa3ielIeHUs] aMHHOKHCIIOT M TenTuaoB Ha kKomonke LiChrosorb RP-18icronp3oBau
0.6 M HCIO4 (pH 0,2) v TpagieHT KOHIIEHTPAIMU alleTOHUTPUIA. DKCTPEMAIBHO BHICOKHE
koHmentpanuu nepxiopara (2 M ClO4 B BomHo# uactu 3mrocHTa, [16]) mpumensm,
OYEBHIHO, JUIS JOCTHIKCHHS MAaKCHMAIbHOTO XaoTpOmHOro 3(¢eKTa, NpH aHaIHu3e
JIEKapCTBEHHOTO BEIIECTBA THIO3WHA, OTHOCSIIETOCS K KIIACCY MaKPOJIUIOB.

HccnenoBanue yaepKuBaHHUs COCIUHEHHI OCHOBHOTO XapakTepa B 3aBUCHMOCTH
OT KOHIICHTPAIlUU TEPXJIopaT-uoHa B MOABMKHOU (haze B m3okparudeckorr OD BOXKX nHa
xononke Zorbax Eclipse XDB-{ npoBeneno B padorax [17-20]. beuto nokaszaHo, 4To ¢
yBenuuenueM kouueHrpanun ClOs 1o 0.114 M ¢ pacuere Ha BoaHyio yacth [1D; pH 2)
yICp)KUBAaHHE TPOTOHUPOBAHHBIX AMHUHOCOCAWHCHHUI BO3PacTaeT, B TO BPEMS KakK JJIs
AQHMOHOB M HEUTPAIBHBIX BEIIECTB ATO SIBJICHUE He HaOmoaaeTcss. O6acTb 6osiee BRICOKUX
xonueHtpauuii ClO4” B amoeHTe U 3P QEKT Mpu rpaInCHTHOM SITIOUPOBAHUU aBTOPaMH HE
paccMaTpUBaJIKCh.
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Puc. 1. CtpykrypHbie popMyIbl HCcaenyeMbIX BemmecTB: 1 —aohamuH;
2 — 1,2¢ennnenauamut; 3 —me3aToH; 4 — 4-[IUMETHIAMHHO ) TUPHINH;

5 —¢enunananuy; 6 —o-¢pranesas KUcnoTa;, / —mpo3epuH; 8 — SHUTPOAHUIIUH;
9 —denunykcycHas kucnota, 10 — 2autpoannnun; 11 —hennuBepunns 6pomus;
12 —mumenpomn; 13 —mukno6en3anpus; 14 —N-uzonpornun-N'-pennn-1,4-
dbenunenguamut; 15 —N-denwmn-2-madTunamu.

Jlnst ccnenoBaHus XpoMaTrorpaduueckoro MOBENEHHS COSIUHEHHH C Pa3sHBIMH
KHCIIOTHO-OCHOBHBIMU W THAPOPOOHBIMU CBOHCTBAMU B MPHUCYTCTBUHU IMepxjopaTa B
coctare [1® nmamu ObuTH BEIOpaHbl 15 BemecT, GopMysbl KOTOPBIX MPUBEACHBI HA puc. 1.
Xpomarorpapuveckre XapaKTePUCTHKH OTHX COCIWHEHUH HCCICNOBAIM Kak B
U30KpPAaTUYECKOM, TaK ® B TPAJAUCHTHOM pEKHMAaX DIIIOUPOBaHUS, BapbHPYs
koHrentpanuo LiClIO, B momBmxHON (ase. B  HUCMONB30BaHHBIX HAMH  KHCIIBIX
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HOJBIKHBIX (pa3ax (MX COCTaB yKa3zaH B MOAMUCSIX K PUCYHKAM) aMHHOTPYIIIbI BEIIECTB,
SIBJISTFOIIUXCS. OCHOBAHHSIMH, TPOTOHUPOBAHBI, M TAKHE aHAIUTHI B PACTBOPE CYIIECTBYIOT
B (opMe KaTHOHOB; IHCCOIMAINS KapOOKCHIJIBHBIX TPYIIl B 3HAYUTEIHHOH CTEIICHH
MOJaBlieHa, W  OpPraHMYECKWe  KHUCIOTHl  HAxXOIATCS  NPEUMYIIECTBEHHO B
HEHMOHU3UPOBAHHON (OpME; MOJICKYNBI O-HUTPOAHWIMHA, HE TMPOSBIISIONIETO OCHOBHBIX
CBOMCTB, JJIEKTPOHEUTPAJIbHBI.

Briopannbie BemectBa (puc. 1) 3HAYUTEIBHO Pa3INYalOTCsA MO THAPO(HOOHOCTH, U
pa3eNuTh UX BCE B U30KPATHUECKOM PEXKHME DITIOMPOBAHUS, TPAKTUICCKH, HEBO3MOXKHO.
[TosTOMYy wmCChenyeMble COCAMHEHUS OBLIM CTPYIIIHPOBAHBI B TPH CMECH, KOTOpHIC
xpoMaTorpaupoBaid OTAENHHO, MPU MOIXOIAMIMX KOHIEHTPALUAX AalleTOHUTPpUIA B
TOJIBM)KHOM (pa3e M OJMHAKOBBIX NpOYMX YCIOBHsIX. Ha puc. 2 B kadecTBe mpumepa
MOKAa3aHbl XPOMAaTOTPaMMbI IIECTUKOMITIOHEHTHOH cMecH 0e3 J00aBKH mepxjopaTa JTUTHUS
B II® (puc.2A) u mnpu ero kouneHrpanuu 0.2M  (puc. 2b). OcranbHble
xpomaTorpaduueckue ycIoBUs MPUBEICHBI B MTOANNUCH K PUCYHKY.
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Puc. 2. XpomMaTrorpaMMbl CMECH BEIIIECTB B M30KPATHYECKOM PEKUME.
A —06e3 mobasku nepxiopara jutus B [1®; b —c¢ mob6askoit 0.2M LiCIO,.
HasBanus BemecTs 1aHbl B MOINKMCH K puc. 1. Xpomarorpapuueckue yCIOBHS:
kosorka ProntoSIL-120-5-C18 AQA2x 75 mm), 40°C;moasmxnas dasza [0.005M HCIO,

B BoJie —arneronutpui| (95:5). O6bem npoOsl 4 MKJI.

W3 puc. 2 BuaHO, 4to amuHocoenuHenus 1-5 B mpucyrctBuu 0.2 M mepxiiopata
JUTHUSL B DJIIOEHTE Nal0T OoJjiee y3KHME M CHUMMETPUYHbBIE MUK M 3HAUUTEIBHO Jy4Ille
ynepxkuBatotcst Ha OO kononke. draneBas kuciaora (Muk 6), B3sTas 37eCh I CPABHEHUS,
HAa00OpOT, BBIXOJAUT M3 KOJIOHKH HECKOJBbKO paHblle. [[Isi ocTaabHBIX HCCIEIOBAHHBIX
aMHHOCOCIMHEHUH, 32 UCKITFOUeHHEeM Hanbosiee rupodoOHbIX BeriecTB (coenuuenus 14 u
15 na puc. 1), npu KCIOIB30BaHHH TIEPXJIOPATCOAEPIKAIINX IITIOCHTOB TaKKe XapaKTEPHO
YBEJIMUEHUE YACPKUBAHUS, yIyUIICHHE CUMMETPUU MHKOB U YMEHBIICHHUE MX IIAPHUHBIL.
OT0 BHUIHO U3 pHC. 3, TAE MPUBEACHBI 3aBUCUMOCTU (AKTOPOB YACPKUBAHUS OT
koHientpaiuu LiICIO, B T1D.

Bnusinue nepxiopara Hanbosee CyIIECTBEHHO Uil OTHOCUTEIBHO THAPOPHUIBLHBIX
aMHHOCOEAMHEHUH, XpoMaTorpagupyonmxcs mpu coaepkanuu aneronutpuia B I1d o
50%. [lis 6osee ruapodoOHBIX aMUHOCOAEpsKAIIKUX BemecTB (puc. 3 B) Hamwuue conu B
[1® Menee 3HAUMMO, ¥ UX yICPKUBAHUE ONPEIEISICTCS, TIIABHBIM 00pa3oM, CoJlep:KaHueM
OpraHWYECKOTro pacTBoputeliss B amoeHTe. [Ipu nobGaBnenun mepxiopara jutus B [1D
MO>KET HaOJII0aThCsl OOpaIlleHHe MOpsIKa BBIXOJA MHUKOB BEIIECTB C OTIHYAIONTUMUCS
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KHCJIOTHO-OCHOBHBIMH CBOMCTBaMu (Hampumep, BemecTB 10 u 11 na puc. 3b), 4T0 MOKHO
WCTIONIb30BATh ISl U3MEHEHUS CEJICKTUBHOCTH. Y IEP>KUBAHNE MPAKTUICCKU HEHTPATbHBIX
B JIAHHBIX YCIIOBHSX O- W M-HUTPOAHWIMHOB He 3aBUCHUT OT KoHIieHTparuu LiClO,.
HebGonpimoe yMeHbIICHHE yIEPKUBAHHUS MOXKHO OOBSICHHUTH OOIIEeH TEHACHIUEH K
HEKOTOPOMY YMEHBIIICHUIO YACPKUBAHUS HEUTPATLHBIX COSAMHEHUI B IPUCYTCTBUH MOH-
NapHBIX areHToB [21].

A b B
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S Hr %
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[0 ) I s S e — — f —T 77771
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Kouuenrpanus ClOy4, Mosb/a
Puc. 3. Bnusaue no6aBku nepxiopara autus B [1D Ha yaepkuBaHUEe BEIIECTB MPU
M30KpaTHYECKOM 3JTtoupoBaHuu. Homepa BemiecTB JaHbl B COOTBETCTBUU € pUC. 1.
Conepkanwe aneronutpria B [1® ua puc. 3A: 5% (06./06.); puc. 3b: 30%;puc. 3B: 50%;
OCTaJbHBIC YCIOBUS — B MIOJIUCH K pHC. 2.

[epxnopat nmutus B I1D, kak mpaBuUiIo, CIOCOOCTBYET 3HAYUTEILHOMY YIIYULICHUIO
GbopMbl M YMEHBIIEHUIO IIUPHHBI XPOMATOrpapUUecKHMX MUKOB MPOTOHUPOBAHHBIX
aMHHOB (pHC. 2), 4TO CBSI3aHO, BUIUMO, C MTOJIaBJICHUEM HOHOOOMCHHBIX B3aMMOICHCTBUI
C OCTAaTOYHBIMHM CHJIAHOJBHBIMU TIpyHHamMu ajacopOeHTa B MPUCYTCTBUU KaTHOHa-
koukypenta Li*. D ekTUBHOCT KONOHKM, pacCuMTaHHAs, HAMpUMep, MO MUKy 4-
(mumermmamuno)nupuanta (muk Ne4) Bospociaa ¢ 1600Teopernueckux Tapenok (T.T.) B
orcyrcTBum nepxisiopara jutus 10 4800t.1. npu ero xoHueHTpamuu B dmoeHTe 0.2 M.
®dakTop acuMMeTpun A1gy STOTO TMHKAa YMEHBIIWICS COOTBETCTBeHHO ¢ 2.6 mo 1.3. Ilpnm
TAITBHEUINEM YBEIMYEHUU KOHIIEHTpAlUU mepxiopata 3()(EKTHBHOCTh W aCHMMETPUs
CYIIECTBEHHO HE U3MEHSIUCH.

Baxxnoe HaOmoneHue, KOTOpOe cleAayeT W3 TMPUBEIACHHBIX Ha pUC. 3 JAHHBIX,
COCTOMT B TOM, YTO MAaKCHMaJIbHOE YyJAEpKMBaHHE OOJBIIMHCTBA aMHHOCOEIWHEHUN
o0ecrieynBaeTcsl MPU KOHIEHTPAIMK TepXiiopata JUTHs B nojaBmxHoi daze 0.1 -0.2M, B
3aBHCHMOCTH OT COJIep’KaHus B Hel aneToHuTpuia. Yem Oosbliie alileTOHUTPUIIA COAEPKUT
[I®, Tem MeHblle Tak Ha3blBaeéMas ' HACHIIIAIONIAsl KOHIIEHTpALMs MepxJjopara, MpU
KOTOpOM obecreynBaeTcs MAKCUMYM U CTaOWIu3alus yIep:KUBaHUS MPOTOHUPOBAHHBIX
OCHOBaHWH. DTO BeChbMa CYIIECTBEHHO IJII TPAJMEHTHOTO JIIIOMPOBAHHS, O 4eM OyIeT
CKa3aHO HUXe. 37eCb OTMETHM, YTO MOJTYYCHHbIE HAMH JaHHbIE COTJIACYIOTCS C pacYeTHOMN
otteHkoi "Haceimaromei” konmentpaiun ClO; B TI® [18]. Martematuueckass MOJeb,
npeajioKeHHas B JaHHOM  pabore s psAa  alKWINHPHIAHOB  (KOJOHKA
Zorbax Eclipse XDB-¢; oamoupytomiass  cucrema [NaClO, u  HCIO; B  BoOge,
pH 2.6]:[aunetonuTpuin] (90:10);B pacueT npuHSTH 3HaYeHHS K, cocTaistiomme 95%0T ux
"mpenenbHbIX" BEJIMUYWH) JAcT 3HAYCHHS HACHIMAONICH" KOHIIEHTpPAIMK MepXJjopara B
[1®, 6auskue k 0.2 M.
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Takum oOpazom, KoHIEHTparuio mepxiopata gutus 0.2 M B amtoeHTe MOXKHO
CUMTATh ONTHMAIBHOW s OOecmedeHus CTAOWIBHOTO YIASPKUBAHUS, MOBBIIICHUSI
3O PEKTUBHOCTH W CHUMMETPUU XpoMarorpauueckux TIMHKOB aMHUHOCOCIUHCHHH B
ycnoBusx nzokparudeckoin O® BOXX B quanasone koHueHTpanuil aneronutpuia B 11D
10 50%(6./06.).

3amena LiClO4 na NaClOy B skcnepuMeHTax, aHAJIOTUYHBIX BBINIE OMHUCAHHBIM,
MoKa3aja, YTO KaTHMOH COJIM HE OKa3bIBAaeT BIUSHHUS Ha XpoMaTorpapuyecKuil pe3ynbrar.
ITpeuMyIIeCTBOM JIMTHEBOM COJIM SIBIIAETCS €€ CYIIEeCTBCHHO OOMbIast paCTBOPUMOCTD B
OpraHu4eCcKHUX pacTBoputesix (tadm. 1).

Tabnuua 1. PacTBOpHMOCTH TEpXJIOPATOB  INENOYHBIX METAIOB M aMMOHHUS B
opranmyeckux pactBopuresix npu 25°C (r/100r pactBopurens) [7].

PacTBopuTens - Hepxnoparer
LIC|O4 NaCIQ NH4C|O4
MeTunoBsIi CIUpT 182.25 51.355 6.862
OTUIIOBBIN CIUPT 151.76 14.705 1.907
H-1IponUIIOBEINA CIUPT 105.00 4.888 0.3865
H-ByTUoBBII ciupT 79.31 1.864 0.017
N300yTHIIOBEIN cIUPT 58.05 0.786 0.1272
AneToH 136.52 51.745 2.26
YKCYCHOATHIIOBBIH d(hup 95.12 9.649 0.032
DTHIIOBBIN PP 113.72 HEpacTB. HEpacTB.
AI.[CTOHI/ITpI/I.II*) >1M - —

*)[laHHbBIC aBTOPOB.

3aMeHa MepxJjoparT-MoHa Ha TUAPO(UIBHBIN Cyab(paT-HOH TpPU  OCTAIBHBIX
HEU3MEHHBIX XpOoMaTorpaguueckux YCIOBUSAX, KaK W OXHIAJIOCh, HE MPUBOAMUT K
3HAaYMMOMY 3aKOHOMEPHOMY YBEIMUYCHHIO YACP)KUBAHUS KAaTHOHOTCHHBIX BEILECTB
(puc. 4). DTO TOATBEPXKAAET pOJb TEPXJIOpAaT-HOHA B YBEIMYCHUH YACPKUBAHUS
NPOTOHUPOBAHHBIX  OPraHWYECKMX  OCHOBaHM, CKOpee BCero, HMMEHHO Kak
cnaboruapooOHOTO HOH-MIAPHOTO areHTa. BO3MOXKHBIE MEXaHWU3Mbl B3aUMOJCHCTBUS
AHHOHHBIX MOIU(HUKATOpoB [1D ¢ KATHOHOT€HHBIMU BELIECTBAMU-AHATIUTAMHU B YCIOBUSX
O® BOXX B pamkax maHHOW paOOThI HaMH HE PAacCCMATPUBAIOTCS; TMOIPOOHOE UX
o0cyxieHne MOKHO HaiiTH B paborax [18, 19, 21, 22].

HccnenoBanne BO3MOXKHOCTEH — MCHONB30BaHUSl — IepxjiopaTa JHUTUS — TIpU
rpagueHTHo  BDOXXX aMuUHOB TpoBOAMIM B  YCIOBHUSIX JIMHEMHOTO TpajueHTa
KOHIEHTpaluu aneronutpuia B [1®, Bappupys copepkanue nepxjiopara B aioeHre A",
Ha puc. 5 u 6 mpuBegeHsl NpuUMEpPbl XpOMaTOrpaMM CMeECel HCCIEAYEeMBIX BEIIECTB B
OTCYTCTBHUH IEPXJIOpaTa U MPU €ro KoHIeHTpanuu B 3moeHte "A" 0.2 M.

Kak u nmpu um3okpatnueckoit BOXKX, B rpaileHTHOM peXKHUME HJIIOUPOBAHUS B
NPUCYTCTBUM TEPXJIOparTa JIMTUS HAONIONAIOTCS YBEJIWYCHUE YICPKUBAHUA, yIydlICHHE
dbopMBl W  yMEHBIICHHE IIUPUHBI TMHKOB TMPOTOHUPOBAHHBIX ' OTHOCHTEIIBHO
ruIpoMIbHEIX" BewlecTB ¢ amuHOrpynnamu. CTaOuau3anust 3THX XapaKTEpUCTHK
nocturaercs  npu  KoHmentpamuu  LICIO, B amoente "A" >0.2M. Ha
xpomarorpaduyeckue napameTpsl 'THIAPOGOOHBIX" aMUHOB U HEHTPAIIbHBIX KOMIIOHEHTOB
CMecH MPUCYTCTBUE Nepxiopara B coctae [1D nmpakTHuuecku He BIMSIET.
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Puc. 4.V nepxuBaHue BEIIEeCTB B MPUCYTCTBUHU cynb(ar-uona B [1d. Homepa
BEILIECTB JIJaHbI B COOTBETCTBUHU C puc. 1;
XpoMarorpaduieckue ycIoBUs — B TIOAMKCH K pHC. 2.

3mech HYXKXHO 3aMETHUTh, YTO OOBIYHO TNMPH pPadOTe B TPATUCHTHOM PEKHME C
AIIIOEHTAMM CJIOKHOTO COCTaBa J00aBKU-MOAM(DUKATOPHI BBOAATCSA B 00a 3mroeHTa "A" 1
"B" mias momaepkaHMS WX MOCTOSIHHBIX KOHIIEHTparwii B Xxome aHamuza [10, 12, 13].
I'pamuenTHBIC SIIOMpYIONIME CUCTEMbl THma. smoeHT "A" — [Boma + Oydep + mon-
napHbIii MoguduKaTop); moeHT "B" — [opranndyeckuii paCTBOPHUTENb| HCIOIB3YIOT PEAKO
[11, 15].

4
A 6 b 6
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3_3 1 4
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=
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Puc. 5. XpomaTorpamMMmsl CMECH BELLIECTB PU I'PAJUEHTHOM PEKUME
amoupoBanus. [ToaBmwknas ¢dasza: smoent "A" 0.005M HCIO, B Bozg, smoent "B
arieroHuTpwI; TpaaueHt ot 510 100% 'B" 3a 40 mun. Puc. 5A —6e3 nobasku LiClOy,
puc. 5b —c no6askoii 0.2M LIClO4 B aroent "A". Homepa BeliecTB AaHbl B COOTBETCTBUU
¢ puc. 1; octanbHbBIE YCIOBUS — B TIOJAINHKCH K PHC. 2

B m3okpatrueckoit O® BOXKX, kak ObII0 paHee Mmoka3aHo aBTopaMu padoTsl [18]
U MOATBEPKJICHO HAIIMMU MCCIIEOBAHUSAMU, YeM OOJIbIIEe KOHIIEHTPAIMS alleTOHUTPUIIA B
[1®, Tem MeHbIIass KOHIEHTpALUs MEPXJIOpaT-UOHOB TpelOyercsa Aisi oOecreueHus: MpHu
TOM MAaKCHMAaJIbHOTO U CTaOMIBLHOTO yJEp>KMBAaHUS MPOTOHUPOBAHHBIX OCHOBAaHUU. DTO
MIO3BOJIHIIO MTPEAOI0XKHTD, 4TO MpH BBeaecHHH 100aBKu LiIClIO4 HCKITIOUMTENBHO B 3TFOCHT
"A" M UCIIOJIB30BAHUM B KAUECTBE PACTBOPUTENSA 'b" YMCTOrO alleTOHUTPUIIA MOHOTOHHOE
BO3pacTaHHWE JOJM OPraHMYECKOro pacTBOPUTENS MpH (HOPMHUPOBAHUM JIMHEWHOTO
rpagueHTa MOXET  KOMIICHCHpOBaTh  (opmupyromuiics  oOpaTHBIH  TpaJueHT
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KOHIICHTPAILlUU TepXJiopaTa U 00eCHeUnuTh COOTBETCTBYIOIIEE IMOBBIIICHUE W XOPOIIYIO
BOCIIPOU3BOJAMMOCTD BPEMEH yJIEpKHUBAHHUS aMHUHOCOSIUHEHHUH B ITMPOKOM JTHAIIa30HE UX
ruapodobHocTH. Ha puc. 7 mokazaHel XpomaTorpamMMbl, TOJYYCHHBIE B JIMHEHHBIX
rpaauentax (ot 5 mo 100% aneronutpuia 3a 40 MuH), ¢ BBEICHUEM TepXJiopaTa JINTHSI
TOJIBKO B 2i0eHT "A" (puc. 7A) u B 06a smoenTta (puc. 7b).
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Puc. 6. XpoMaTorpaMMbl CMECH BEIIECTB B TPAJUCHTHOM PEXXHME TFOUPOBAHUS.
[Moxsuxuas ¢a3za: smoeHt "A" 0.005M HCIO, B Bosae, amtoeHT "B" aneToHUTpHIIT,
rpaauent ot 5 10 100% 'B" 3a 40 mun. Puc. 6A —6e3 no6aBku LiClIOy4, puc. 66 —c¢

no6askoii 0.2M LICIO4 B amroent "A". Homepa BeliecTB AaHbl B COOTBETCTBUU C pHC. 1]
OCTaJIbHBIC YCIIOBUS — B TTOJIUCH K PHC. 2.

OnTuyeckas IIOTHOCTD, €.0.11.

s

Ly

o

N

A

11

12

13 1

15

11
12

13
14

15

10

2C

Bpewmsi, mun

Puc. 7. XpomaTorpammbl cmecu 15 BelecTB B rpaJIMCHTHOM PEXUME
amoupoBanus. [lonemxnas ¢asza: smoeHt "A" 0.005M HCIO, B Bozg; amtoent "B —
arreroHuTpwI; rpagueHT ot 510 100% 'B" 3a 40 Mun. Puc. 7A —c mobaskoit 0.2M LiCIO4
B amtoeHT "A"; puc. 7b — ¢ nodaskoii 0.2M LiClO,4B 00a smroenTa. Homepa BeliecTs 1aHbl
B COOTBETCTBHUHU C pUC. 1; OCTalbHBIC YCIOBHS — B TIOJIITUCH K PHC. 2.

30

HecMmotpst Ha To, uTO B iepBoM ciyvae (puc. 7A) KOHIIEHTPALUH KHCIOTHI U COJIH B
MOJIBIKHOM (haze B XOJI€ aHaTM3a MOHOTOHHO YMEHBIIAIUCEH, 3HAYUMBIX PA3IHUUN MEKIY
TUMHU XpoMaTorpaMMaMy He HaOogaeTcs. JTO CBA3aHO, OYEBHJHO, C YMEHbIIEHHEM
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CTENEHHU JUCCOIMAINN TIEpXJIopaTa JUTHUS C POCTOM KOHIIEHTPAIMH alleTOHUTpruIa. Hamm
OKCIIEPUMEHTHI TIOKa3ajid, 4YTO [UIS CTAOWIBHOTO YIYYIICHHS XpoMmaTorpaduueckux
MapaMeTpoB MPOTOHUPOBAHHBIX AMUHOCOEIUHEHUM B TrpagueHTHOM OO BOXX
HeoOxoaumo u mocratouno BBecTH LICIO,4 B amoenT "A" B koHueHntpaiuu > 0.2M, a B
KauecTBe AI0eHTa "'b" WCIonb30BaTh YHCTBHIA AIllETOHUTPWII, YTO BechbMa YIOOHO Ha
MPAKTHKE.

3aknroyeHue

Takum oOpa3om, uccienoBaHHas HaMW OWHApHAs DIIOUPYIOLIAs CHCTEMA JIJIs
obpamienno-azosoit BOXX (amoent "A": [0.005M HCIO; u 0.2M LiCIO,4 B BOzE];
amoeHT "B [aneToHUTpHI]) MOXET paccMaTpuBaThCs B KayecTBe "'yHUBepcalbHOH' . OHa
IPUrOJHA JJIsl XpoMaTorpaduy Kak KaTHOHOB aMHHOCOCIMHEHHH, TaK M He3apsHKEHHBIX
OpPraHMYECKUX BEIICCTB, B TOM YHCJIC IPU UX COBMECTHOM MPHUCYTCTBUU B aHAIU3UPYEMOU
npobe. Takod mMOIXOJ OSKOHOMHUT BpeMsl, pPAacXOJHbIE MaTepHaNbl W II03BOJISIET
CYIIECTBEHHO YIPOCTUTh PELICHUE IUPOKOTO KPyTra aHAIMTHYECKHX 3a/1a4.
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