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AHHOTauuA

[IpencraBneHsl pe3ynbTaTbl MOUCKOBBIX MCCIIEAOBAHUI B 007aCTH 3HEProJHCIEPCHOHHOTO
PEHTreHO(IIyOpECIEHTHOTO aHaAIN3a, HANpPaBICHHBIX Ha pa3pabOTKy BBICOKOYYBCTBHTEIHLHOTO METO/A
MHKpOaHaiu3a pacTBopoB. IpemnoxkeHa u anpoOupoBaHa KOMOMHHMPOBaHHAs cXeMa aHaiIM3a | Kamiu
pacTBOpa 00BEMOM HECKOJIBKO MHKPOIUTPOB. CxeMa BKJIFOYAeT HOBBI METOJ KOHLIEHTPHPOBAHUS,
OCHOBaHHBIH Ha HCIAPEHHHM KaIUld B TPHCYTCTBUM MHKPOTPAHYJBI CEIEKTHBHOTO K IEPEXOJHBIM
MeTaiaM copOeHTa M MOCIHIEIYIONIeM MHKPOaHANIM3e TBEpIOH (ha3bl ¢ MCIOIB30BAHUEM CO3IAHHOTO B
HNPO mnopraruBHOro mnpubopa C TNOJUKAMWIIIPHON JHH30H C QokycHbIM msitHoM 10 mim. C
ucnonp3oBanueM copbernta JJETATA paszmepom okono 100 MkM, a TakKe eIHHAYHBIX Kamelb, B3ATHIX U3
MOJIETTBHBIX PACTBOPOB, COAEPXKAILINX MapraHell, ’Kele30, KoOanbT, HUKeb, Meb M IIMHK Ha yposHE 0,2
MTI/JI ¥ BBIIIIE, TOTyY€Hbl aHATUTUYECKH 3HAYUMBbIE CIIEKTPBI PEHTTEHOBCKOH (DITyOpecieHIINH.

KaroueBble ci1oBa: mpoOONOAroTOBKa, PEHTIEHO(IYOPECLEHTHBIN aHaIu3, NPeIBapUTENbHOe
KOHLICHTPUPOBAHUE, TOJIMKAMMIIISIpHAs ONTHKA

Addressed to the elaboration of highly sensitive method for micro-analysis of solutions, the
results of testing studies in the field of energy dispersive x-ray fluorescence analysis are presented. A
combined scheme of the analysis of single drop of solution of several micro-liters is proposed. The
scheme includes a new method of concentration based on the evaporation of the drop in the presence of a
micro-bead of sorbent being selective to transition metals followed by micro-analysis of solid phase with
the application of a new IRO portable instrument with polycapillary lens with focus spot of 10 microns.
At using of 100 um size beads of the DETATA sorbent and single drops taken from the model solutions
containing manganese, iron, cobalt, nickel, cooper and zinc analytically applicable spectra of x-ray
fluorescence can be got.

Keywords: sample preparing, x-ray fluorescence analysis, preliminary concentration,
polycapillary optics

BBepeHue

KomOuHupoBaHHbIE CXEMbl aHalM3a pacTBOPOB, BKIIIOYAIOIIME COPOIIMOHHOE
KOHILIEHTPUPOBAaHUE MUKPORJIEMEHTOB U UX OIpeiesieHue B a3e copOeHTa WIN B )KUIKOM
KOHIIEHTpPATE, MOJYyYEHHOM IpH MOCIEAYIOMEeNd IecopOIiH, MIMPOKO HCHOJIB3YIOTCS B
COBPEMEHHOM aHAJUTUYECKOM XUMHMU JUIsI CHMXKCHMS TIPEAETIOB  OOHapyXeHHs
MuKpodnemeHToB [1-3]. [lng npoBeneHuss M3MEPEHHUH B TaKMX CXEMax aHalausa
IIPUMEHSAIOTCS Pa3JInYHbIE NHCTPYMEHTAJIBHbIE METOAbI. K HMM, B 4aCTHOCTH, OTHOCUTCS
yIOOHBIA 7151 aHAJIM3a TBEPABIX (a3 dHEProJUCIIEPCUOHHBIN PEHTIeHO(ITyOPECLEHTHBIH
(OAPDA) meTon, KOTOPHBIA AeIaeT BO3MOXHBIM OJTHOBPEMEHHOE OTPE/IeIICHHE OOJIBIIOTO
KosnnyectBa 3ieMeHToB. CoBpemeHnHble npubopbl g OJ[PDA BecbMa mpocTel H
noctynHbl. OJHAKO MX HEJOCTAaTKOM SBIIETCS MaJlasg YyBCTBUTEIBHOCTb C INpeiesiaMu
oOHapy KeHHsI sl 3JIEMEHTOB CO CPEIHUMH aTOMHBIMH HOMEpPaMH HE HIDKE JECATKOB ppm
(mr/m). IIo COBOKYIMHOCTH TOJIOKHUTEIBHBIX W OTPHUIATEIBHBIX XapaKTEPUCTUK METOJ
U/ieaIbHO BIMCHIBAECTCS B KOMOMHUPOBAHHBIE CXEMbl aHAIU3A.

Panee namu B Uncturyre penrrenosckoit ontuku (MPO) u TEOXU PAH 6pin
CO3/1aHbl BBICOKOUYBCTBHUTEJbHbIE HKCHEpUMEHTaNbHble npubopsl s IPDPA co
CMEHHBIMH  KOHLIEHTPUPYIOIIMMH  slYEMKaMM  MHOIOpa3oBOrO  HCIOJIb30BaHUS,
BBIIOJIHEHHBIMM B BHJE O0Jy4yaeMOro IMEpPBUYHBIM PEHTI€HOBCKHM ITyYKOM CJIOS U3
MHUKpPOTPaHyJ TOTO WU MHOTO copOeHTta [3—7]. B kadectBe HOcuTens (Tuiaropmbl) AJis
MHUKpPOTpaHys ObLIM HCHOJIb30BaHbl MHOTOKaHaJIbHbIC (TOJMKAMWIISPHBIE) CTPYKTYpBI,
COCTOSIIIIME U3 COTEH THICAY OJMHAKOBBIX MUKPOKAHAJIOB. bblI npe/yiokeH HOBBIM BapuaHT
COpOLIMOHHO-PEHTI€HO(ITYOPECLIEHTHOTO METO/Ia OIpENesIeHUs] METaNIOB B pacTBOpax,
OCHOBAHHBIM Ha HMCIOJIB30BAaHUN 3aKOHOMEPHOCTEH KMHETUKU COPOIUH U HE TPeOYIOUIHiA
KOJIMYECTBEHHOTO W3BJICYEHUS ONPEIEISIEMbIX KOMIIOHEHTOB M3  aHaJIU3UPYyEMOro
pactBopa [3, 8]. Ha npumepe omnpezenenusi Maprasiia, >kejae3a, HUKes, MEA U IMHKA B
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BOJIOIIPOBOJAHON BOJE MPHU WX COAEpKaHWUM B AWana3oHe KoHueHTpamuid 0,3 — 2,0 ppm
OBLTH TPOJAEMOHCTPUPOBAHBI AHATUTUYECKUE XAPAKTEPUCTUKH TPEUIOKESHHOTO MOIX0/1a,
TEM CaMbIM, MTOKa3aHbl BO3MOXKHOCTH CHIDKCHHS Ha JiBa TOPSIKA MPEAEIIOB OOHAPYKEHUS
MerauioB. C wucnosib3oBaHueM co3JaHHbIX B PO peHTreHoONTHYEeCKUX CXem s
MOJYYEeHHS] KBa3UINAPaAUICIbHOTO My4YKa PEHTTE€HOBCKOTO M3JIYYEHHUSI SKCIEPUMEHTAIBHO
ObLJ1a TOKa3aHa BO3MOXKHOCTh JIaJIbHEHINIEr0 CHUKEHHS TIPEICIOB OOHAPY>KEHUST METaJIOB
1o ypoBHe#, menbiux 0,1 ppm [6, §].

HecMmotpss Ha pocromHcTBa mpeuiokeHHoro mnoxaxona k OJOJP®DA, ocrarorcs
OTpaHWYEHUS ISl €r0 MPUMEHEHHUsI, CBS3aHHBIC C OOIIECH MPOJOKUTEIHFHOCTHIO aHATN3a
(1 — 2 gaca), a TakkKe C HEOOXOIUMOCTBHIO HCITOJIB30BAHUS OTHOCHUTEIBLHO OOJBIIHMX
00BeMOB P00 aHAIM3UPYEMBIX PACTBOPOB (AECITKH MUJUTWIMTPOB U OOJIbIIE), OCOOEHHO,
npu HEOONBLIOM COJCPKAHUHM  OMpeAeNsieMbIX KOMIIOHEHTOB. [IpenBapuTenbHbIe
HCCIICIOBAHUS IMOKa3bIBAIOT, 49TO JaJIbHEHIIee pa3BUTHE COpOIMOHHO-
PEHTTeHO(IIYOPECIICHTHOTO METO/1a, B YACTHOCTH, YMEHBIICHHE 00bEMOB aHATH3UPYEMBIX
npo0 W Jaxke Mepexo] K MUKpOAHAJIM3y PacTBOPOB, TAKXKE KaK JaJIbHEWIIee CHUKEHUE
IpeenoB OOHapy>KEHUS M YMEHBIICHHE BpPEMEHHU aHallu3a CBA3aHbl C BO3MOXKHOCTBHIO
(GOoKyCHUpOBKM 00Nyyaromero peHTreHoBckoro myuka [8, 9]. IlomoOnas 3amavya st
IPSIMOTO PEHTIeHO(IYOPECIIEHTHOTO MUKpPOAaHalu3a pellieHa ¢ MCIOIb30BaHUEM CHUCTEM
MOJIMKATTMJUISIPHON PEHTTeHOBCKOW ONTHKHU (TIOJUKAMMIISPHBIX JIMH3), CO3/IaHHBIX B CBOE
BpeMsl OJIHUM U3 aBTOpoB Hactosuieil ctarbu [10—12]. Llensto nanHo# paOoThl sSBIsSETCS
HKCIIEPUMEHTAIILHOE U3YUYEHUE MIPUHIIUITNATILHON BO3MOXXHOCTH MUKpPOAHAIN3a PACTBOPOB
0 KOMOMHUPOBAHHOW aHANMUTHYECKOM cxeme, Bkimouatomeit DJ[POA ¢ ucnonapzoBaHuemM
PEHTT€HOBCKOW ONTHKHU.

JKCNepumMeHT

UccnenoBanus mnpoBogwin Ha pa3paboTaHHOM B WHCTUTYTE pEHTIEHOBCKOM
OIITUKHU U coOpaHHOM OJTHUM u3 aBTOPOB JTAaHHOM paboThI
MHUKpOpeHTreHodmyopecieHTHOM — cnektpomerpe "MX-10" ¢ peHTreHOONTHYECKOH
cxemoil (puc.1,2). B mpubope wucnonp3oBaiu MNoJuKanwuisipHyto auHzy U255d8f4-3-
20100603 ¢ pasmepom ¢okycHoro msaTHa 10 MM, Takke m3rotoBieHHyr B MPO. B
KayecTBE JPyTUX OCHOBHBIX KOMIUIEKTYIOIIUX HCIOJIb30BAIU: MaJOrabapUTHBIN
MHUKPO(GOKYCHBIA ~ PEHTI€HOBCKHMI  WCTOYHHMK, BKIovarommid  Tpyoky  XRS-5/35
MOILHOCTRIO 5 BaTT ¢ MEIHBIM aHOIOM W BBICOKOBOJILTHBIA OJiok ruranus VPM 30/40
HVP 30 (OOO "KOuwmcantuc", Poccus), momynpoBOmHUKOBBIN Si-Pin-gerexktop c
paspemienuem 175 3B u ananuzatop umnynscoB "Colibri" (I'pynna npennpusituii ['pun
Crap", Poccust); mopratuBablii udpoBoit USB Mmukpockon “Dino-Lite” ¢ MakcuMabHBIM
yBenuueHnueM B 92 paza (ANMO Electronics, TaiiBans).

B pabore wucmonp3oBamM MojeNbHBIE pacTBOpbl xinopuna Hatpus (0,5 r/m) B
JICMOHU30BaHHOW BOJE, KaXIbli U3 KOTOPBIX COJIEpXall OJMHAKOBBIE KOJMYECTBA
MUKpPOKOMIIOHEHTOB: JK€J€3a, MapraHiia, KoOanbTa, HUKENs, MEAM M LHMHKA NpU HX
COBMECTHOM  NPUCYTCTBUHM.  PasnuyHble  MOJeNbHBIE  PACTBOPHl  OTJIMYAIHUCH
KOHIICHTpPAIlMe MUKPOKOMIIOHEHTOB, KOTOpPBIE BapbUpoOBaiIKch OoT 0,2 Mr/m mo 2 Mr/i mo
KaXJIOMy M3 METaJIJIOB.

Jng  ueneil mpeaBapUTEIbHOrO KOHLIEHTPUPOBAHMS MCMOIB30BAIA  00pasLibl
copbenta JIETATA ¢ qusTuieHTpUaMUHTETPAaAlEeTaTHBIMU (DYHKIIMOHATIBHBIMU TPYIIIIAMH
B BHIE C(HEpUYECKHX MHUKPOTpaHyJs, CHHTE3UPOBAaHHbIE Ha Kadeape aHaIUTHYECKOU
xumun MI'Y I'M. IusuneeiM u coaBropamu [l]. Ilepen mcnosb3oBaHMEM NPOBOIMIN
CEIMMEHTAllMOHHOE pa3/IelIeHue B KOHIIEHTPUPOBAHHOM pACTBOPE XJIOpUAA HATpus, a
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TaKkkKe CHUTOBOM pacceB copOeHTa IO TpaHyJIoOMeTpudeckomy coctaBy. Ha puc. 3
npeacraBieHa MUKpodoTorpadus OTHOMN U3 MOTYUYSHHBIX TPAHYIOMETPHUECKUX (PPAKIIHIA.
3

Puc. 1. MukpopeHntreso- Puc. 2. Cxema noiyuyeHus criekTpa
dayopecteHTHBIN criekTpoMeTp "MX-10". (dayopecteHIH OT o0pasma. 1—
1- nonukanuIspHas JIMH3a, 2 — MHUKpOrpaHyja copOeHTa;
peHTTeHOBCKas TpyOka; 3 — 2 — nuH3a; 3 — AeTeKTop; 4 — MJeHKa; 5 —
MIOJIyTIPOBOITHUKOBBIN 1€TEKTOP; 4 — JeTanb JepKarens o0pas3loB

U(PPOBON MUKPOCKOII

Puc. 3. Mukpodotorpadus 3epex Puc. 4. 3epHo copbenTa (1) B ucxoaHoM
copbenta [IETATA, BbInosHEeHHAs € Karuie (2) aHanM3upyeMoro pacTeopa
UCIIOJIb30BAaHUEM ONTHYECKOIO
uuppoBoro Mmukpockorna “Dino-Lite”

DKCepUMEHTHl TPOBOAUIN CIEAYIONUM 00pa3oM: Ha MPEAMETHBI CTOJIHK
CIIEKTPOMETpPa MOMEIIAIH JepXKaTellb 00pa3IoB, BHITOJHCHHBIH W3 (TOpPOIIACTa B BUIC
coopnoro mycrotenoro nunuHapa (H=20 mm D=30 mm) ¢ otBepctriem Ha Topie (d=10
MM), Ha KOTOPBIA BO BpeMsl COOPKM HATATHBAIH, KaK IMOKAa3aHO HA pHC. 2, MAHIApOBYIO
IUICHKY  (PEHTTEHOMPO3pauHyl0  MONMATHICHTepe(TanaTHyl0 IUIGHKY C  HHU3KOH
CMa4yuBaeMOCTBIO BOJIOHM) TONIMMHONW 6 MKM. Ha TuieHKy B paiioHE OTBEpCTHUS Ha TOPIIC
JepKaTeNs TOMEIIaTl MHKPOrpaHylly copOeHTa, KOTopyr (QukcupoBanu B Qokyce
MHUKPOCKOIIa, CIIeAs 32 BCEMH MaHUIYJSAIUSAMH Ha JKpaHe KommbioTepa. [IpoBommmm
u3MeHeHne (okyca PEHTICHOBCKOM JIMH3BI Ha 3€pHO copOeHTa ¢ momompio X-Y-Z
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MNOJBWKKMA JUJII TOro, 4ToObl BCS TIpaHyla oOKa3ajacb B TIIOTOKE MEPBUYHOTO
PEHTTEHOBCKOTO W3NyudeHus. Bce 3TW MaHuMynanuu 3aHuManud He Oonee 1-2 MUHYT.
[TpoBouau CheMKY CrieKTpa (PIIyOpeCIeHIIMN NCXOIHOTO COPOCHTA (XO0JI0CTOM OIBIT) IPH
CIEYIOIIMX YCIOBHSX: HampspkeHue Ha aHone — 30 kB, Tok — 100 MxA, Bpems Habopa —
or 100 ¢ mo 300 c. C uCnoabp30BaHHEM AHAJIUTUYECKOTO MHUKPOLINPHUIIA MOKPHIBAIN
MUKPOTPAHYJTy KaIljlel aHaIHu3upyeMoro pacTBopa 00beMOM 2 MKJI, KaK 3TO MOKa3aHO Ha
puc. 4. OcraBisiau Karullo BBICBIXaTh B TedeHue 15 — 20 muH, mocie d4ero eme pas
MPOBOJMIIN ChEMKY CHEKTpa (pIyopecieHnny 3epHa copOeHTa MpU YKa3aHHBIX YCIOBHSX.
B sTux e ycnoBusX CHUMalIM «(OHOBBIN» CIEKTpP IUIGHKH B OKPECTHOCTH 3€pHa, B
obnactu, TAe cJied OT BBICHIXaHUS KAl ObUT Hambolee OTYETIMBO BHJEH IO
Mukpockornom. Ilocie mpoBeneHus aHanuza, 3€pHO COpOEHTAa MOMELIANM B COCYH JUIS
coopa M pereHepalMu OTXOJOB COPOIIMOHHOTO MaTepuala, IUIEHKY BBITHPAIM WU
3aMEHSUJTU ¥ IPOBOAMIA HOBBIN aHATMTHYECKUIN IKCIIEPUMEHT.

Pe3ynbTatbl U nx obcyxaeHuve

OcHoBHast wujes, WCIOJNb30BaHHAs B paboTe, OCHOBaHA Ha HaOIIONCHUSX,
MOKA3aBILIUX, YTO B XOJ€ MCIAPEHUs Kalld pacTBOpa Ha ruapo¢oOHON MOBEPXHOCTH B
NPUCYTCTBUM MUKPOTPaHyJIbl THAPO(UIBHOTO COPOLMOHHOTO MaTepHuaja OCTaTOYHas
KHUJIKOCTb, IIOCTENIEHHO YyMEHBIIAOMasicsi B 00BbEMe, BCEr/la HaXOAMUTCS BOKPYT
Mukporpanyisl. [locie ucnapeHus: conep>kMMoe UCXOJHOTO PACTBOPA, T.€. NMPAKTUUECKU
BCE KOJIMUYECTBO OIpPEENIAEMbIX KOMIIOHEHTOB, IEPEHOCUTCS HA COPOCHT. DTO MO3BOJISIET
NPUMEHSTh PEHTICHO(IIyOPECHEHTHBI MHKpOaHAIH3 € (DOKYCHPOBKOH IEPBHYHOTO
U3JTY4YECHUSI C MOMOILBIO MOJUKANWUIIPHONW JIMH3BI HA MHUKpPOTpaHyiy copOeHTa. Takoii
MIOJIXO/T OTIIMYAETCS OT METOMKH, MTPEUIOKEHHON MccenoBaTesiMu n3 Komnanuu Rigaku
Corporation s pemIeHus HOXO0XHMX 3a7ady MO ONPEeAETICHHI0O MUKPOKOMIIOHEHTOB B
pactBopax [13].

B cooTBeTcTBUUM C 3TOM METOIMKOW MOJY4aroT CIEKTp (IyopecleHlnu oT ciefa,
OCTAIOMIETOCS TOCIIe yHapUBaHHWS 3HAYMTENFHO OOJBIIETO KOJIMYECTBA pacTBOpa Ha
cneuuanbHbx — noiokkax — Ultra-Carry B OTCYTCTBHE — KaKMX-JIMOO — TBEpIBIX
KOHIICHTPAaTOPOB WJIM LEHTPOB KpUCTAIM3aluMu. B cBA3M ¢ TeM, YTO JIMIIb
HEe3HAuuTeNIbHasl JI0JI1 IEepPBUYHOTO (PAcXOJIIErocsi) PEHTIEHOBCKOTO —M3Iy4YeHMS
[OMAaJaeT Ha MHULIEHb, JJs TOBBIILIEHUS YYBCTBUTEIBHOCTH aHalW3a MPUXOTUTCS
IOPUMEHATh BECbMa MOIIHBIE PEHTI€HOBCKHE TPYOKHM (B HECKOJIBKO KHJIOBATT) H
JOPOTOCTOSIIIME TPUOOPHI C KpHUCTALIO-AU(PPPaKIIUOHHBIM (BOJHOBBIM) pa3pelieHueM
CHEKTpa M BbICOKOUYBCTBHUTEIbHBIMM YCTPOWCTBAMM PETUCTpPAlMU  (DITyOpPECLCHIIUH.
N3yueHne HOBBIX BO3MOXHOCTEH B pa3BUTUHU PEHTTEHO(IIYOPECLEHTHOIO aHalau3a
pPacTBOPOB B CBSA3M C MOSBJICHUEM PEHTI'€HOBCKOW OINTHKU IO3BOJIWIO ONPECIUTh
HEKOTOpBIC HAINpPaBIICHUS MOMCKOBBIX HccienoBaHuil. OJHO WX HHUX MOXET OBITh
UHTEPECHBIM JJIsl COBEPILIEHCTBOBAHUS ONMMUCAHHOM MeToAuku [13], ecnu ucnoiab3oBaTh
PEHTTeHOBCKY0 monyiauH3y [11] ans npeoOpa3oBaHMs MEPBUYHOIO M3JIy4YEHHUS B
KBa3MUIApAJUIECNbHBIM Iy4OK, I0/laBaeéMblii Ha MSATHO OT BBICBIXaHMS AaHAIM3HPYEMOM
xuakocTu. JIMH3a ¢ LUPOKUM YIJIOM 3aXBata, MO3BOJISIS OJIaTh HA 00pasell NpaKTUYECKU
BECh MEPBUYHBIN MTyUOK, Jesiana Obl BO3MOMXKHBIM MEPeX0/l K MaJTOMOLIHBIM HCTOUHUKAM (B
HECKOJIbKO BAaTT) M BECbMa IMPOCTHIM YCTPOWCTBAMU PETUCTPALMU, HCIOIB3YIOLUIUM
9HEpProAUCIEPCUOHHBIA MpuHLUI. OJHAKO Takue MSATHA MOTYT OBITh BBITSHYTBIMHU WM
UMETh HHBbIE HENpPaBUIbHBIE (OPMBI, UYTO MOMKET CHUXAaTb YYBCTBUTEIBHOCTh M3-32
3aCBEUMBAHUS  JIOMOJHUTENBHBIX  IUIOLIaJiell, TIJe HeT CIeA0B  OHpeesieMbIX
MUKpPOKOMIIOHEHTOB. [loaToMy MBI BBIOpaii MOAXOA, CBSA3aHHBI C BBICYLIMBaHUEM
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€MHUYHBIX Kamelb BOKPYT TUAPOGMIBHBIX MHUKPOTpPaHyJd ©  HCIHOJIb30BAaHUEM
(OKyCUPYIOIUX JHMH3, YTO MPEICTABISIIOCh TEXHOJOTWYECKH 0ojee paluOHaIbHBIM U
BIIEPBBIE MIPUBOIUIIO K BOZMOXKHOCTH MUKpOAHaJIU3a pacTBOPOB.

Ha puc. 5 — 7 npuBeeHsl crieKTpbl (IyOpeCleHIIH IJIs1 MUKPOTpaHyJl cCOpOeHTa B
UCXOAHOM COCTOSIHUM U TOCN€ BBICBIXaHWS HA HHUX EJWHUYHBIX Kamellb MOJEIbHBIX
pacTBOpPOB € PpAa3JIMYHBIM COJEPKAHUEM MUKPOKOMIOHEHTOB. CHEKTphl JaHbl B BHJE
3aBUCHUMOCTEH KOJMYECTB HMITYJICOB, 3apETMCTPUPOBAHHBIX NpU Habope CHeKTpa, OT
SHEPTUU BOJIHBI ()IIyOpEeCeHTHOro u3ny4yeHus. Ha puc. 5 BHIHBI BIOJNHE OTYETIIMBBIC
AQHAIUTUYECKHU 3HAYMMBbIe crieKTpasibHble MUKH (K -1MHMM) MapraHia, jkeie3a u KooasbTa,
KOTOpBIE TIOYTH HE MPOSBISIOTCS B CIEKTpPE AJs UCXOAHOTO copbOenTa. [lomydyeHne Takux
nukoB P®A mnpu KOHLEHTpauMsX MHUKpPOKOMIOHEHTOB 0,2 ppm CBHUIETENbCTBYET O
BBICOKON 4YBCTBUTEIHLHOCTH KOMOMHHPOBAHHOTO MeToAa. [Iuk Menu nmpakTu4ecku OJuH 1
TOT e Ha 000UX CIIEKTPax, MPUBEICHHBIX Ha PUCYHKE, U IPEACTaBisieT cO00M H3iryueHune
caMoOM PEHTreHOBCKOM TpyOku. OTCYTCTBHE aHAJUTHUYECKU 3HAUUMBIX MHKOB OCTaJIbHBIX
MHUKPOKOMIIOHEHTOB HE CBA3aHO C KAaKMMH-TO INPUHLIMIIHMAIBHBIMA OrPAHUYEHUSIMH, a
OTpeeNIeTCcsl TUIIOM HCIOJIB3yeMOU TPyOKH, HAapUMep, XapaKTepUCTUYECKOE U3TyUeHHUEe
OT MEJHOTO0 aHO/Ja MOXET BO30YXXJaTh TOJBKO 4YacTh CHEKTpa (IyOpecUEeHIH C
MEHBIIUMHU SHEPTUSAMU. B TO ke Bpemsi Ha CIEKTpax, MPUBEACHHBIX Ha puUc.6 U puc.7 u
NOJYYEHHBIX C  HCIOJb30BAHHEM  PAaCTBOPOB €  OOJBIIMMH  KOHLEHTPALUSIMHU
MHUKpPO3JIEMEHTOB, BUIHBl BCE€ NIMKH, B TOM 4HCIe, HaOIOAaeTcd yBEIMYEHUE
UHTEHCUBHOCTH MHKAa MeEIM. OTO CBA3aHO C BO3MOXXHOCTSAMHU  BO30YKICHHA
dayopeciieHIIMM B OOJIBIIICH SHEPTeTHUECKOM O0JIACTH CIIEKTpa 3a CYET TOPMO3HOTO
U3JTy4YCHUS (IOMOJHUTEIBHON KOMIIOHEHTHI W3Iy4eHUs TPYOKH, MMEIOIIEH CIUIOMIHOM
cnekTp). Bo3Bpaiasch K CpaBHEHHIO C U3BECTHBIMU paHee METOJaMH aHajlu3a pacTBOPOB
MOKHO OTMETHUTb, YTO UCIOJIb30BAHUE MPEIJIOKEHHOTO MOAX0a MO3BOJISIET 10JIy4aTh Ha
SHEProMCIIEPCUOHHOM  CHEKTPOMETpE pe3yJbTaThl, CpPaBHUMBIE C pe3yjibTaTaMu,
NOJy4YaeMbIMU B KOMOMHUPOBAHHBIX CXEMaX aHallM3a C MPEJIBAPUTEIbHBIM HAKOIUIEHUEM
Ha COBpeMeHHBIX P® mpubopax ¢ mucnepcueit mo jymHaM BojH [13] mpu 3HAYUTENHHO
MEHBIIMX 3HAUYEHUSAX BPEMEHHM IIOJHOIO aHanu3a. Jpyrum npeuMylecTBOM SBISETCS
CYILIECTBEHHOE YMEHBIICHHE AaHATU3UPYyeMOHl NpoObl M MNPAKTUYECKUN Mepexon K
MHUKpOAHAJIU3y PacTBOPOB, UTO HAaXOJUTCS B PYyClI€ COBPEMEHHBIX TEHACHLUN pa3BUTHS
aHamMTHYeCKON xumuu [ 14, ctp.423].
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Puc. 5. Crektpsl pryopecueHnuu 1jis MUKPOTPaHyJIbl HCXOAHOTO COpOCHTA
(HWOKHSISI TMHASL) ¥ COPOCHTA TTOCIIe BBICBIXaHUS HAa HEM KaIuld MOJIEIIFHOTO PacTBOpa ¢
conepkanrueM MetaiioB 0,2 Mr/it (3aKpalieHHbIE TOIOCHI).

Bpewmst skcnio3unnu criektpoB o 300cek

85 W E [ £ ] 4%
E, k=B

Kpamxue coobwenus | Copbunonnsie u xpomarorpaduueckue mponeccst. 2011. T. 11. Boim. 1



94

YaCTHOCTH,

5.

a2

[wpran A0S

Kimn.

14

55 ia 1]

R

b iny

[
[ I ———

k. Ca
I

C
|
l K Ni

1

"}
1 IR

FeZn

LK;,CLI

[13
E, k3B

Puc. 6. Ciektpsl ¢uryopecueHINH Ui MUKPOTPaHyJIbl HCXOIHOTO COpOeHTa
(HWOKHSS TUHMS) ¥ COPOCHTA IOCIIe BBICBIXaHUSI HA HEM KaIlUIM PacTBOPa C COAEPIKaHHEM
MmeTaiuioB 1,0 Mr/n (3akpanieHHbIe T010ckl). Bpems skcriosummu 300cek
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Puc.7. Cnextpsl ¢ryopecueHIun Jiss MUKpOTrpaHyJIbl HCXOJHOTO copOeHTa
(HMOKHSAS TUHKS) U COPOCHTA IOCIIe BBICBIXaHMSI HA HEM KaIlUIM PacTBOPA C COAEPKaHUEM
MeTayuioB 2,0 Mr/1 (3akparieHHbie oiockl). Bpems skcriosunmu 100cek

B  pamkax
JKCIIEPUMEHTOB € LENBI0 OLEHKH HEKOTOPBIX AHAJIWTUYECKUX XapaKTCPUCTHK, B
C HCIIOIb30BAHUEM
IPEJIOKEHHOT0 MoAxo/a. Pe3ynbTaThl 3TUX SKCIIEPUMEHTOB IPUBEACHBI B TaOaumax 1 —

IIpEABAPUTEIIBHBIX

BOCIIPOMU3BOAUMOCTH W  HPaBHUIILHOCTHU

HUCCIIEJOBAaHUN

ObLIa

aHaJin3a

poBe/icHa

cepust

Tabmuna 1. Pe3ynbTaThl UCClieIOBaHUS CIIEKTPOB ISl €IMHUYHBIX TpaHyll COpOCHTa 10 U
II0CJI€ BBICYLIMBAHUSA KaIUId pacTBOpPA C HCXOAHBIM COACPKAHUEM OIPEIEIIEMBIX

KOMIIOHEHTOB [0 2 ML/l

WNHTerpanbHasi HHTEHCUBHOCTH THKa (uMitysbe 3a 100 ¢) | Pasmep Pa3mep

Ne 710 HAKOIUICHHUS / TIocTie / clie| poM ¢ 00pa3IioM 3epHa, Karuiy,
Mn Fe Co MKM MKM
1. 40/1490/0 85/2059/0 63/2321/0 110 1975
2. 29/1347/0 63/1813/0 70/1972/0 97 1644
3. 21/1411/0 51/1853/0 62/2135/0 97 1775
4. 39/1305/ 64 58/1730/189 64/1941/78 110 1907
5. 31/1346/0 81/1874/0 45/1738/0 93 2292

Kpamxue coobwenus | Copbunonnste u xpomarorpaduueckue mponeccst. 2011. T. 11. Boim. 1




95

Tabmuma 2. Pe3ynbTaThl UCCIIEIOBAHMS CIIEKTPOB JUIS €IMHUYHBIX I'PaHyJI COPOCHTA 70 U
MocJie BBICYIIMBAHUS KAIUTH PAacTBOpPA C MCXOJIHBIM COJAEpKAHHEM KOMIOHEHTOB 1o 0,5
MI/II

WNHuTerpanpHasi HHTEHCUBHOCTD MUKa (ummyaise 3a 300 ¢) Pasmep Pasmep

No JI0 HAKOTUICHHMsI / TIocqie / cien psAaoM ¢ 00pas3Iiiom 3epHa, Karuim,
Mn Fe Co MKM MKM
1. 77/468 /0 153/270/0 158/645/0 93 2095
2. 83/364/0 135/557/0 145/543/0 93 2012
3. 69/498/0 122/827/0 115/572/0 89 2120
4, 54/411/0 156/555/0 156/524/0 89 2075
5. 75/614/0 142 /889 /0 151/816/0 89 2350

[Ton TepMHUHOM UWHTErpanbHass WHTEHCHUBHOCTh, HCIIOJIB3YEMbIM B TaOmuIax,
MOHUMAETCS CyMMa KOJIMYECTB MMITYJIbCOB MO BCEM KaHaJIaM JETEKTOpa, MO KOTOPBIM
UAEeT cuUeT Uil TUKa JaHHOTO KOMIIOHEHTa B XoJe Habopa crmekTpa (TosBIeHUE
HECKOJBKMX KaHAJIOB CBS3aHO C YIIUPEHHUEM CIEKTpalbHbIX JuHUM). [lmoxas
MOBTOPSIEMOCTh BEJIMYMH Pa3MEPOB KalllH, IPUBEACHHAS B MOCIEAHEH KOJOHKE TaOIUIIbI
1, cBsA3aHa ¢ TeMm, YTO B Hayaje SKCIEPUMEHTOB OBLI MCIOJIH30BAH HE OYEHb TOYHBIN
no3atop. HyneBble 3HaueHUss UHTEHCUBHOCTEW CHEKTPAJIbHBIX JIMHHM, MOJYyYEHHBIE MPHU
U3MEPEHUSIX Cliefla PSAIoM ¢ oOpas3lamu, MPHUBEACHHBIC B Ta0JMIAX, O3HAYAIOT, YTO C
MOMOIIBIO MCTOIB30BAaHHOTO MPHOOpa HENb3sl ObUIO BBIACIUTH KaKHE-THOO OTYETIUBBIC
MMUKHU JISI KOMIIOHEHTOB.

Tabnuna 3. PesynpTaTsl UCCIIEIOBaHUSI CIIEKTPOB JUIsl €IMHUYHBIX I'paHyJl cOpOeHTa 10 U
[0CJI€ BBICYIIMBAHUS KaIllJlM PacTBOpa C MCXOJHBIM COJEpKaHHEM KOMIOHEHTOB 1o 0,2
MT/TT

WuTerpanbHas HHTEHCUBHOCTD THKa (umimysibe 3a 300 c) Pasmep Pasmep

No JI0 HAKOIUICHUS / TIocTie / clie ] pAIoM ¢ 00pa3IioM 3epHa, KaruIH,
Mn Fe Co MKM MKM

1 68/239/0 141/153/0 124/313/0 110 2097
2 66/207/0 108 /172/0 119/206/0 93 2033
3 66/234/0 232/353/0 116/240/0 114 2313
4 54/331/0 150/359/0 111/435/0 101 2084
5 75/321/0 211/285/0 113/339/0 105 2055

Ha ocHoBaHUU 3THX pe3yJIbTaTOB MOKHO CZENaTh NPeIBapUTEIbHbIN BHIBOJ O TOM,
YTO B IPEJIOKEHHOM METOJE HAOII0AAeTCsl KONMYECTBEHHOE U3BJICUEHNE ONPEACIAEMbIX
MHUKPO3JIEMEHTOB M3 KaIlJIi pacTBOpa (B XOJ€ €€ BhIChIXaHUs) HA MUKPOIpaHyJy COpOeHTa.
B otnenbHbIX ciiyyasx, Kak BUAHO U3 TaOIULbI 1, COEKTpalbHbIE U3MEPEHUS Ha IJIEHKE B
o0nacTd clefaa OT BBICOXIIEH KalUlM MO3BOJIAIOT OOHApy>KHMBaTh OIpeJeNseMble
KOMIIOHEHTBI M3 UCXOAHOIO pacTBOpa, YTo TpedyeT AalibHeHIIero usyueHus. BoamoxHo,
yro 3(dexr, HaOmoAaeMblii B pEIKHUX CIy4asX, CBSI3aH C HEKOHTPOJIHPYEMbIM
nepeMeleHUEM MUKPOTPaHyJIbl B X0/1€ aHAIMTUYECKOI0 AKCIIEPUMEHTA.

i1 KOppEeKTHOH NpPOBEPKH BOCHPOM3BOJMMOCTH IPEICTABIECHHBIX PE3yJIbTATOB
OKCINEPUMEHTOB (WM UX pa3dpoca), TMOJY4YEHHBIX MPEAJOKEHHBIM METO/A0M, C
UCIOJIb30BAaHUEM  CTAaTUCTMKHM  CIIy4ailHbIX  OIIMOOK  OLEHMBAJIM  HEKOTOpHIE
METPOJIOTUYECKHE  XapaKTepPUCTUKU. BeposTHOe CTaHAapTHOE OTKIOHCHHE S U
OTHOCHTENBHOE CTaHJAPTHOE OTKJIOHEHHS S, PAaCCUUTHIBAIM 10 (HOpMyJIaMm:
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rae: [, — pa3sHOCTH BEIMYMH HHTETPAIbHBIX HMHTCHCHUBHOCTEH CIEKTPAlbHBIX JIMHUI
9JIEMEHTOB /10 U MOCJ€ KOHIEHTPUPOBAHUS HA MHUKpOIpaHyse copOeHTa (IepBble IBeE
UQPHI B KOJOHKAX JJIi COOTBETCTBYIOIIMX 3JIEMEHTOB, IPUBEJCHHbIE B Tabnumax 1 — 3);
I — cpefHue 3HAYCHWS W3MEPEHHH MHTCHCHBHOCTH JUIS OXHOM CEpHH, N — HGHCIIO
W3MEPECHHI B KaXa0u cepuu (n=5).

AOCOIIOTHBIC 3HAYEHUS CITyYaitHBIX OTPEITHOCTEN IS TOBepuTeNbHOU BeposiTHOCTH 0,95
(A(O,95)), a TaKKe COOTBETCTBYIOIIUE 3HAYEHUS OTHOCUTENBHBIX MorperHocteil (A/C)

OllECHMBaJIu ¢ nomoublo t-pacnpeaenenuss CrterogeHta [15, crp.516]. Ilomyuennsie
pe3yIbTaThl MPECTABIEHBI B CIIEyIONIEH TabIuIIe.

Kak BUJIHO U3 MpeACTaBIEHHBIX JAHHBIX, JUIsl PACTBOPOB C HU3KUM COAEpPKaHUEM
OTIpe/ICNIIEMbIX KOMIIOHCHTOB B psIie CIydaeB HAOJFOMAIOTCS CYIICCTBEHHBIN pPa3opoc
pe3yNbTaTOB HKCIEPUMEHTOB M OONbIIME 3HAUYEHUS OTHOCUTENBHBIX MOTPEIIHOCTEN
U3MEPECHUM.

Tabmauna 4. MeTtponoruueckue XapaKTePUCTUKHU BOCIPOU3BOAMMOCTH
IKCIEPUMEHTAIBHBIX PE3YJIHTATOB.
Konnentpauun 3
SJIEMEHTOB B | DJIEMEHTHI I S S, A(0,95) A/ 1
pacTBopax
Mn 1348 72,25 0,05 89,54 0,07
2,0 Mr/n Fe 1798 110,90 0,06 137,50 0,08
Co 1961 214,00 0,11 265,40 0,14
Mn 399 95,20 0.24 118,05 0,30
0,5 mr/n Fe 478 256,70 0,53 315,70 0,66
Co 475 115,70 0,24 143,50 0,30
Mn 201 57,90 0,29 71,70 0,36
0,2 Mr/n Fe 76 42,90 0,56 52,80 0,69
Co 190 90,00 0,47 111,70 0,58

[IpenBaputenbHas OLEHKAa "HpaBUIBHOCTH" aHalv3a C  HCHOJIb30BAaHUEM
NPEUIOKEHHOTO  MMoJAX0Ja ObUla TMpOBEAEHa METOAOM J00aBOK Il  ONpeAeNCHHS
KOHIIEHTpAuii MUKPOKOMITIOHEHTOB U CPaBHEHMSI «BBEIEHHBIX)» U «HANJICHHBIX» BEJIHYUH.
[Tociie HEKOTOPBIX W3 OMHUCAHHBIX BHINIE IKCIEPUMEHTOB Ha MHKpPOTpaHyly copOeHTa
HAaHOCUJIM BTOPYIO KAIUII0O C HW3BECTHBIM COJAEpPKAHMEM MHKPOIIEMEHTOB U IOCJE €€
BBICYLIMBAaHUS IPOBOAMIM M3MEPEHHE €LI€ OJHOIO CIEKTpa PEHTI€HOBCKOMN
dnyopecueniuu. B tabnuue 5 mpencTaBieHbl pe3yJbTaThl MOBTOPSIOIIUXCS OINBITOB, B
KOTOPBIX HA MUKPOTPaHYJIy COPOCHTA MOCIICIOBATENHLHO B JIBE CTAIUU HAHOCHIIM 110 Karlie
pactBopa (00BeMOM 2 MKJI) C OJMHAKOBBIM HCXOJHBIM COJEPKAHUEM MHUKPOIJIEMEHTOB
(mo 0,5 wr/m). Ilo pe3ynpTataM H3MEPEHUS HMHTETPAIBHBIX HHTEHCHUBHOCTEH
CHEKTPAJIbHBIX MHUKOB MOCJE KAXKIOW U3 CTAAMM ONpeAessii COoAepKaHue KOMIIOHEHTOB B
NEepBOil KaIrjie, CuuTast KOHIIEHTPALUU HEU3BECTHBIMU.

[Ipu omeHke pe3yabTaTOB, NPEACTABICHHBIX B Tabmumax 4 wu 5, cruemyer
YUYUTBIBATh, YTO XUMHUKO-aHAIUTUYECKAS] YaCTh SKCIIEPUMEHTOB HOCUT MPEIBAPUTEIbHBIN
xapakrep. C y4eToM 3TOro cieAyer IoJiaraTth, YTO MPEJIOKEHHBIN MOIX0J] MOXKET ObITh
MEPCIIEKTUBHBIM U TPEOYeT AaTbHEHIIIero n3ydeHHS.
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Tabnuua 5. Pe3ynpTaThl HpeIBapUTENBHBIX OIBITOB IO ONPEICICHUI0 KOHICHTPALUH
MHKPORJIEMEHTOB METOJIOM J00aBOK

WHTerpansHbie ”HTEHCUBHOCTH NTUKOB 10 HakoruteHus (0), mocne 1-oi karum (1) u mocne 2-oi
karu (2). Beeneno (Bs,mr/m), Haiineno (Ha,Mr/n), otHocuTenbHas pazHuna B npoueHTax (%)

Mn Fe Co

0/1/2 Bs | Ho | % 0/1/2 Bs | Ho | % 0/1/2 Bs | Ho | %

69/411/697 | 0,50 | 0,86 | 72 | 122/827/637 | 0,50 - | 115/572/943 ] 0,50 | 0,62 | 24

54/498/817 | 0,50 | 0,69 | 38 | 142/889/2046 | 0,50 | 0,33 | 34 | 156/524/897 | 0,50 | 0,49 | 2

75/454/775 1 0,50 | 0,59 | 18 | 125/655/1374 1 0,50 | 0,37 | 26 | 151/816/1251 | 0,50 | 0,76 | 52

3aknroyeHue

Pe3ynbpTarel mpOBENEHHBIX  HMCCIEJOBAHMN  IOKa3bIBAIOT  MPUHIUIHAIBHYIO
BO3MO>XHOCTb CO3/IaHHSI BBICOKOUYBCTBUTEJIBHOTO METOJIa MUKpPOAHAJIM3a PacTBOPOB M
MO3BOJIAIOT YTOUHUTh HEOOXOIMMBIE JAJISi 3TOTO OCHOBHBIE YCIOBHS. TakKUMH YCIOBUSIMHU
SIBIIIOTCS: @) MCIIOJIb30BAHME TIIOSBUBIIMXCSI CETONHS BO3MOXHOCTEH, CBSI3aHHBIX C
MOJIMKANUJUIAPHOW ONTHUKOM, a UMMEHHO, MHOTOKAaHAIbHBIMU JIMH3aMH, (DOKYCUPYIOUTUMHU
PEHTTEHOBCKOE M3JIyYyeHHE MPH OJHOBPEMEHHOM OOECIEYeHUHU IIHMPOKOro yrija 3axBara
MEPBUYHOTO U3ITy4eHUs PEHTTeHOBCKOM TpYOKU;
0) mpoBeAieHNE NPEABAPUTEIHLHOIO KOHIICHTPUPOBAHUS MUKPOJIEMEHTOB B MUKPOTpaHyJIe
copOeHTa WM HA €€ MOBEPXHOCTU COPOLIMOHHBIM MM MHBIM CIOCOOOM C MOCIEAYIOLUIUM
MUKpOaHanu3oM TBepaol ¢dasel. IlpeanokeHHbIi B HacTosmiei paboTre MeTox
KOHIICHTPUPOBAHUSI OCHOBAH Ha UCHIAPEHUH KaIlJIM aHAJM3UPYEMOT0 pacTBopa (00bEMOM B
HECKOJIbKO MHKPOJHUTPOB) B MPUCYTCTBHUM MHUKPOTPAHYJbl COpOEHTA, CENEeKTUBHOTO K
onpezensieMblM KOMIOHEHTaM. MeToJ MpeicTaBiseTcs] BECbMa MEPCIEKTUBHBIM, OJHAKO
TpeOyIOTCS JalbHEWINe WCCIeAOBaHUA, YTOObI TOHATH €ro (U3NKO-XMMHYECKHE
3aKOHOMEPHOCTH U ONpPEAEIUTh aHATUTUYECKUE XapaKTePUCTUKH. J[J1s 3TOro He0OX0AUMO
pellleHne HEKOTOPhIX HAYYHBIX M MPAKTHYECKHUX 3a7ad, B TOM yucie, Ooiee moapoOHOe
U3y4EHHE  BO3MOXHOCTM  OOECNEYEHHMs]  IOJHOTO  M3BJICYEHHUS  OIpPEIEIseMbIX
MUKpPOKOMIIOHEHTOB B TIPOLIECCE KOHIIGHTPUPOBAHUS Ha copOeHTe U pa3pabdoTka
MPAKTUYECKUX MPUEMOB HCIIOIb30BaHHUSI KUHETMYECKOTO METOJa B TaKUX CHCTEMax IS
Cly4aeB MPUMEHEHUS KOMOWHHUPOBAHHBIX aHATUTHYECKUX CXEM B PEKHUME HEMOJIHOTO
u3BnedeHust. CienyeT yTOUHUTh BO3MOKHOCTb MCIOJIb30BaHUS HHEPTHBIX THAPO(UIBHBIX
MaTepuajJoB BMECTO CENEKTUBHBIX COPOCHTOB U TMOHSTh YCIOBUS, MPH KOTOPBIX
NOCJIETHIE BIMSIOT Ha Tepepactpeie]ieHne MUKPOKOMIIOHEHTOB B (a3ax. CiemyeT Takxke
HAallTH  palMOHAIbHBIE TMYTH YIYYHIEHUS BOCIPOM3BOAUMOCTH  PE3YyJIbTaTOB U
JTAJIbHEUIIETO MOBBIIIEHNS YyBCTBUTEIbHOCTU U YMEHBLICHHUSI BPEMEHHU aHAJIN3A.

Aemopwi svipadicarom 61a200apHOCMb COMPYOHUKY Kagheopbl aHATUMUYecKoll
xumuu Xumuuecrxozo gaxyromema MI'Y umenu M.B.Jlomonocosa,
0.x.H., npogpeccopy Luzuny I''H. 3a npedocmasnennvle oopasyvi copoenma JJETATA.
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AHHOTauuA

[IpencraBneHpl pe3yibTaThl HCCIEIOBAHUN MO ampo0aldéd HOBOTO MOIXOAA K Pa3/IeiCHHUIO
cMecel DSJEeKTPOIUTOB MeTojmoM "yrmepkuBanus KucioThl" (Acid Retardation) ¢ wmcmonp3oBaHuEeM
KOJIOHOK, B KOTOPBIX CJIOM aHMOHHUTA 3all0JHEH OPraHMYECKOH XKUAKOCThIO, HECMEIINBAEMOM ¢ BOJOM, 1
BOJHBIMH pacTBOpamMHu. Ha mpumepax pa3geneHHs KOMIIOHEHTOB MOJEIBHBIX CMECEH, COIepIKarlnx
A30THYIO KHCJIOTY H €€ COJIH, a TakKe HaTypHOTO pacTBOpa KHUCIOTHOTO Pa3IOKEHHUs KOCTHOU TKAaHU Ha
annonnte AB-17 B HutpatHOil (opMme NOKazaHa NEPCHEKTUBHOCTh MNPEITIOKEHHOTO MOAXOAA IS
npoOOMOJArOTOBKA B XMMUYECKOM aHajIn3e, B YaCTHOCTH, IS (G (PEKTUBHOTO YMEHBIICHHS KHUCIOTHOCTH
pPacTBOPOB pPa3JIOKEHHsI TPYIHO pasjaraeMbix mpo0. Ha OCHOBaHWMHM aHaiW3a BBIXOIHBIX KPHBBIX
coOpOIUU-TIecOpOITM  MaKPOKOMIIOHEHTOB PAacTBOpa KOCTHOTO MHHEpalin3aTa B IOBTOPSIOIIAXCS
JKCIIEpUMEHTaX MPOBeJIEHa MPOBEPKa MPEAT0KEHHOTO MOAX0/1a Ha BOCIIPOU3BOJAUMOCTH PE3YJIbTATOB.

KuaroueBbie ciioBa: mpoOOIIOATOTOBKA, aHATTU3, SJCKTPOIUTEI, COPOLINs, pa3felcHue cMeceit

The results of studies are presented for testing a new approach to the Acid Retardation method in
which the separation of electrolyte mixtures is realized in columns with anion-exchanging bed filled with
organic liquid immiscible with water and aqueous solutions. Results of separation of model solutions
containing nitric acid and its salts, as well as of real solution of the digestion of bone tissue, on the anion
exchanger AV-17 in the nitrate form show the proposed approach to be promising for sample preparation
in chemical analysis. In particular, it can be used for efficient reduce of the acidity of solutions after
decomposition of hardly decomposed materials. The proposed approach is tested on the reproducibility of
results by analyzing the break-through curves of macro-components of the bone decomposition solution
in repeated sorption and desorption experiments.

Keywords: sample preparing, analyses, electrolytes, sorption, separation of mixes
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