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IToxazaHbl UCTOKM BO3HUKHOBEHUS 1 MyTU (DOPMUPOBAHUS MOHHOM XpoMaTorpacduu. OTpakeHbl MaJIo-
U3BeCTHbIe (haKThl U IyOJMKAIUM, MOKA3aHO CYIIECTBEHHOE BJIIMSHUE Pa3BUTHUSI MPUOOPOCTPOEHUS B
B®O2KX 1 TexHOoI0I1i1 CUHTEe3a COPOEHTOB HU3KOI €eMKOCTU Ha pa3paboTKy 3Toro Metoaa. M3noxeHa paH-
HSISI UICTOPUS pa3paboTOK B 00J1aCTU MOHHOM XpoMaTtorpaduu B HayuHbIX rpyrmnax B CIIHA: X. Cmoina
(Dow Chemical u Dionex Corp.) u JIxx. @puua (YHuUBepcUTeT 1TaTa AiloBa), NpoaHaJIU3UPOBaHbl HAy4-
HbIe Pa0OTHI U OTMEUYEHBI KJIFOUYEeBbIE 3aCTYTH 3TUX YYEHBIX.
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B 2023 r. otmeuaercs 120-1eTre OTKPBITHUS XPO-
marorpadpum M.C. llBeToM, 1 B O3HAMEHOBaHUE
3TOTO COOBITUSI TMPENCTABISIETCSI YMECTHBIM U3JI0-
XKUTb UCTOPUIO BO3HUKHOBEHUSI M (DOPMUPOBAHUS
OIHOTO M3 HallpaBJICHUM XpoMaTtorpapun — MOHHOMN
xpoMaTorpaduu, cTaBilieil K HACTOSIILIEMY MOMEHTY
OOHYM U3 BaXHEUIINX METOIOB aHAIMTUYECKOU XM-
MUHU TIpU aHaIM3e OOBEKTOB OKPYXKAIOIICH Cpeabl U
KOHTPOJIE TEXHOJIOTMUECKUX MPOLIECCOB B SHEPTETUKE.

WCTOKU MOHHOM XPOMATOTPA®UU

Meton noHHOI XpomMaTorpaduu cTaja U3BECTEH B
1975 1., Korma 6b1a onyOJrKoBaHa IMMMOHEPCKas pa-
00Ta aMepUKaHCKHX YUYEHbIX U UHXEHEPOB, COTPY/I-
HukoB komnaHuu Dow Chemical (CIIIA) “HoBbiid
MOHOOOMEHHBII XpoMaTorpacuyeckuii METo ¢ uc-
MO0JIb30BAaHUEM KOHAYKTOMETPUYECKOTO AETEKTUPO-
BaHusa” [1] (TepMUH “MOHHas1 XpoMmatorpadus” aB-
TOpbl He TpuMeHsIn). OgHaKO ¢ TOYKU 3pEeHUS pe-
LIeHUs 3aayd pas3iesieHus] MOHOB, Y 3TOr0 MeToJa
ObLTU MpeAlIecTBeHHUKHU. Hallu ncciienoBaHus mo-
Kazanu [2—4], 9To MeTon MOHOOOMEHHOI XpoMaTorpa-
¢uu, BriepBble HA3BAHHBINA UOHHOU Xpomamoepaghueil
(Ionenchromatographie), 6b6u1 TipenyioxkeH B 1937 r. He-
MeNKUM xuMUKoM-aHanuTukoM [.-M. [1IBadom. Ero
cTathd [5] comepKajia KpaTkoe OIMCaHue METOOUKH
pasneseHus] KaTUOHOB, B HEM Takke YyIOMUHAIOCh,
YTO aBTOPbl MPEAINPUHSIIM TIOTIBITKU pasneseHust
annoHoB. 1II1Ba6 moms3oBascsa texuuko M.C. 1Be-
Ta. B KauecTBe copOEHTa UCHOIb30BAIN OKCHUJL aTl0-
MuHusg GupMbl  “Merck”, IIOOTOTOBJIECHHBIN IIO
bpoxmanny. MneHTHUIIMPOBaIN KOMIIOHEHTHI B1-

3yanbHO. B ob1eit cnoxHoctu I.-M. I1IBabom ¢ ac-
nUpaHTaMM OBIJIO TIOATOTOBJIICHO CeMb ITyOIMKaIIniA,
MOCBSILEHHBIX pa3JIMYHbIM 3aJadyaM HeopraHude-
CKOTO aHaJin3a, B OCHOBHOM CMeCEii KaTUOHOB, Me-
TOOOM HeopraHMYecKoi xpomarorpadum (TaKk B
nanpHeiem IIBa6 umeHoBan cBoii meton). bruio
MOKAa3aHO, YTO HOBBIM METOI MPUMEHUM IIJIS pa3ae-
JICHUSI U KOJIMYECTBEHHON OLIEHKU cOCTaBa psiia
cMeceil HeOpraHu4eCKMX COJICi, a TaKoKe AJIs1 OTAeIIe-
HUS LeJIeBbIX MOHOB OT Npumeceii. Mnero npumeHe-
HUSI HEOPTaHUYECKOM XpoMaTorpaduu Kak UHCTPY-
MEHTA IJISI OTACSICHUSI LIeJIEBbIX MOHOB OT IIpUMeceii
KCIIOJI30BAall U Pa3BUJI LIBEACKUIA XUMUK-aHATUTUK
O. CamyanbcoH [3].

IIBa6 mammmcanm pasgen “Xpomartorpadus”, Bo-
HIeAIIi B COOpHUK “@PUu3ndecKkre MeTOIbl B aHAIM-
T4eckoi xumuun”. [6]. Pa6otwl 1lIBaGa mo Heopra-
HUYECKOl XpomaTorpadum oka3ajau BIUSHUE Ha
JanpHelee pa3Butrue metoga. OHU BOIIJIM BO BTO-
poe mznanue kHuru JI. Ilexmeiicrepa u JI. YenHoku
“Xpomarorpacdust. Ancopoionsiii aHam3” 1938 r. [7].
B 1941 r. ooHoBIIEHHAs1 MOHOTpadus LlexmeiicTepa u
YenHoku mox HazBaHueM “IIpMHIMIEBI U IpaKTHUKA
xpoMaTtorpadui’” OblIa M3IaHa HAa aHTIINICKOM SI3BI-
ke [8]. C aTOoro BpeMeHM METOJ HEOpPraHMYEeCKOM
Xpomarorpaduu cTaa IUPOKO U3BECTECH U UMEN PsIf
nocnenoBareneit [3]. OgHako orpaHMYeHHBIE BO3-
MOXHOCTH TIPUMEHEHUS OKCUAa aTloMUHUS U daK-
TUYECKOE OTCYTCTBUE TEOPETUYECKNX OOOCHOBAHMI
HaOJIF0JaeMbIX ITPOLIECCOB BHI3BIBAIM U KPUTHUKY [9].

B navane 1940-x rr. LlexmeiicTep npenioxui
NPpUMEHUTH pa3padboTtanHHyto IlIBabom Heopranmuue-
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CKyI0 XpoMaTorpaduio B MaHX3TTEHCKOM IIPOeK-
te [10]. Ot™MeTum, yto IIIBad® uMCIHONMB30BAT KOM-
IUIEKCOOOpa30BaHMe B KAYECTBE IIpreMa pa3ae/IcHUS
HepazaeasaeMbIx nap karuoHoB. [lyonukamms padot
B o0JiacTu XpoMaTtorpaduu, MpoBeJIeHHBIX B paMKax
MaHX3TTEHCKOIO IPOEKTa, B CIIELIMAJILHOM BEIITYCKE
XypHama “J. American Chemical Society” (1947,
T. 69, Boim. 11.) mpou3Bea HACTOSIIYIO PEBOJIOLIIIO
B pa3BUTUM MeTona [4]. DaonpoBaHMEe KaTHOHOB
PEIKO3eMEIbHBIX 3JIEMEHTOB ITyTEM KOMILIEKCOO0-
pa3oBaHUs (TapTpaTOM WJIM LIATPAaTOM aMMOHUS) C
CUHTETUYECKMMI MOHOOOMEHHMKAMHU IIPHUBEIO K
OTKPBITUIO HOBOI TEXHUKU pasaesieHus. s neTek-
TUPOBAHUS pa3aesisieMbIX 2JIEMEHTOB Yallle BCEro 1c-
MOJB30BaAIM METOH, pagUOAaKTUBHBEIX MHIMKATOPOB.
Cpenn nyonnkaiuii ectb pabora baymana 1 Diixop-
Ha “OCHOBHbIE CBOMCTBAa KATUOHOOOMEHHOI CUHTE-
TUYECKOM CMOJIbI”, B KOTOPOM aBTOpaMU BIEPBbIC
orMedeH 3¢pPeKT “TOHHAHOBCKOM MeMOpaHbI” BO-
Kpyr d4acTullbl KaTMOoHooOMeHHMKa Dowex-50.
ITosognee baymaH ¢ Kojuleroili Ha30BEeT MEXaHU3M
pazaeiaeHus Ha OCHOBE 3TOro 3¢ eKTa MOHHOI 3KC-
KJIFO3UEM, YTO MOCTYKIUJIO Ha4aJIOM HOBOTO HampaB-
JICHUST — MOH-9KCKITIO3UOHHOU XxpoMaTorpacdumu [11].
B sTOM BBIITyCKE XKypHaJla BaXXHbI OBLIM HE TOJLKO
MpakTUUYECKUE AacCIeKThl pasfefieHus] U Hu3ydyeHUe
CBOIICTB COpOEHTOB, HO U (pOpMHUPOBAHUE OCHOB
Teopuu XpoMmarorpadguu. Ycrnex NpuMeHEHUST XUMMU -
KaMyM MaHX3TTEHCKOro MNpPOeKTa CHUHTETHMYECKUX
MOHOOOMEHHMKOB JUISI pa3felieHUs KaK KaTHMOHOB,
TaK M aHUOHOB OIIpPENe/IMJI NalbHeilllee pa3BUTHE
MeTOoJla MIOHOOOMEHHOM Xpomartorpaduu, Kak ¢ Tex
IIOp CTaJIi €ro Ha3hIBaTh.

OnHako 151 XpoMaTorpau4ecKoro pasaeicHus
U TIOCJIEIYIOIIETO aHAIN3a COCTaBa CMeCEeil KATUOHOB
IIEIOYHBIX U IIEJI0YHO3EeMEIbHBIX METAJIJIOB, a TaK-
>K€ HeOpraHWYeCKMUX aHMOHOB, BCe ellle He ObLJIo Ha-
JIeXXHOM 1 IpocToii MeToauku. Hanpumep, nis pasne-
nenust Na, K u Mg Ha konoHke mimHOMI 59 cM, 3amoi-
HEHHOI KaTMOHOOOMEeHHUKOM Dowex, TpeboBaJloCch
okoJio 5 4 amoupoBanus 0.7 M HCI [12]. Axamm3 ripu-
MepOB IPUMEHEHMST HEOpTraHWYECKOM XpomMaTorpadumn
MOKa3bIBaET, YTO B Cyyae JIIOUPOBAHUS OKpallleH-
HBIX MOHOB BONPOC JETEKTUPOBAHMUS pellaii Jalle
BCEro CIeKTpoGOTOMETPUIECKH, a B CIyUae IMPOCTHIX
KaTHOHOB 11 aHOHOB, KOTOPBIE€ B OOJIBITMHCTBE CBO-
€M He OKpalleHbl, TPUMEHSIIIN JTM00 METO, paJroaK-
TUBHBIX MHAWKATOPOB, YTO IOPOTO U HEYAOOHO, JTH-
00 MPUBBIYHBIE METOIbI MOKPOII XMMUM, UTO HE 103~
BOJISLJIO aBTOMATU3UPOBATh MIPOIIECC.

B 1950-x rr. KOMMepUecKue Wi CUHTEe3UpyeMble
clelyalbHO KaTUOHOOOMEHHUKM IJIsi aHaJIuTU4e-
CcKoM xpomartorpaduu B COUETAaHUU C BO3MOXKXHOCTbIO
HEMpPEePhIBHOTO NETEKTUPOBAHMS JTI0aTa C TIPUMEHE-
HUEM CIIEKTPO(OTOMETPOB C MPOTOUYHOI STUEHKOM,
CMOCOOCTBOBAIU PA3BUTUI0O AaMUHOKHWCJIOTHOTO aHa-
Juza. B cBoe Bpemst ycmex xpomaTorpaguieckoro
MeTtona M.C. lBeTa B pa3nejieHUM OpraHMYeCcKux Be-
mectB noaToakHya I.-M. I1IBaba k uagee pa3BUTHUS
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Xpomartorpadhun HEOpraHMIeCKNX BEIIECTB, TaK Xe 1
ycIieXu MIOHOOOMEHHOI XpoMaTorpadun HeopraHu-
YeCKMX BEIIeCTB CIIOCOOCTBOBAIN pa3BUTHUIO XpOMa-
Torpaduy B 00JTaCTM XMMHUM OeJIKa 1 aMUHOKHUCIIOT.
PazneneHne aMMHOKMCIOT HAa KATUOHOOOMEHHUKE C
IIOMOIIIBIO UTPATHOTO Oy(EepHOro pacTBopa C I0-
cleayrole HUHTMAPUHOBOM peaKlyeil U NeTeKIU-
el Ha cIieKTpoOTOMETpe C IPOTOYHOM STYEHKOIA,
ocyliecTBiIeHHOEe B 1951 . aMepUKaHCKMMU XUMUKa-
mu B. Ilraitnom (W.H. Stein) m C. Mypom
(S. Moore), TTO3BOJUIO CO30aTh KJIAaCCUYESCKUMN Me-
TOJ aHajIM3a cMeceil aMUHOKUCIOT [13], oTMedeH-
Hb1ii HobOeneBckoit mpemueii 1972 r.

Wpest ncronb3oBaTh KOHAYKTOMETPUIO IJIsL Oe-
TEeKTUPOBAHMUSI MOHOB OblJIa JOCTAaTOYHO OYEBHUIHA.
XoTs1 mepBbIit TOJOOHBINM ASTEKTOP MPUMEHUIN 15T
KaTHOHOB IIeJI0YHbIX MeTautoB (1951 1.), HaubGonee
yInayHasi MojieJib OblIa YCHEITHO MCIIOJIb30BaHa MpU
aHajqM3e cMeceil aMUHOKMCIIOT M TrajakKTO3aMHHOB
IIpU UX MOHOOOMEHHOM paselieHnU 0e3 JepruBaTh-
3auuu [14]. O pa3BUTUM KOHCTPYKIIUU TIPOTOYHOTO
KOHAYKTOMETpa Mbl Iucanu paHee [4]. OmgHako
BILIOTH 10 1975 I KOHIYKTOMETPUUECKUI1 IETEKTOP B
MOHOOOMEHHOI XpoMaTorpadu IIPUMEHSIIIN PEaKo,
MOCKOJIbKY Ha (hOHE BBICOKOM 3JIEKTPOMPOBOIHOCTHU
MOABIKHOM (pa3bl OBUIO IMIPAKTUYECKH HEBO3MOXKHO
Pa3IMYUTh NUKU pa3aeIeHHbIX NOHOB.

PA3BBUTUE XPOMATOTIPA®UYECKON
TEXHUKUN (KOHEL 1950-x rr.—
HAYAJIO 1970-x rr.)

AMMWHOKMCIIOTHBINA aHaau3 TIPOU3BEI PEBOJIO-
I[AI0 B OMOXUMUU, U MTOHOOOMEHHas XxpoMaTorpadusi
3MIeCh ChIrpaja KJIIOYeBYIO posb. OgHaKO MOHavyaly
MPONOKUTEILHOCTh aHaIW3a COCTaBsyia 24 4, n
npuYrHa OblIa B HU3KOM 3(h(DEKTUBHOCTH MpoIlecca
paznesieHus.

Eme B 1941 1. B myGauKanuu o XXUIKOCTHO-KU/I -
KOCTHOM pacrpeaenuTebHoi xpoMarorpaduu (oTMe-
yeHHOil HoOeneBckoit mpemueit mo xumum 1952 1.)
A. Maptun u P. Cunr [15] nipenckazanu, 4to st
NasibHelero yaydiieHus 3¢ GheKTUBHOCTU pa3aeie-
HUSI HEOOXOAMMO MPUMEHSITh COPOSHT C MaJIbIM 3ep-
HEHWEM YacTHUIl U BbICOKOE naBiieHue. [IpumeHeHue
HacOCOB BBICOKOTO JaBJI€HUS B aMUHOKHUCJIOTHOM
aHaJIM3€e TTO3BOJIUIIO CYIIECTBEHHO YCKOPUTH pasfe-
nenue g0 2—3 4. Tak, B 1958—1963 rr. aMMHOKUCIIOT-
HbIA aHATU3aTOP, OCHAILIEHHBIM MOPIIHEBBIM HACO-
COM, TEPMOCTATOM, IIPOTOYHBIM IETEKTOPOM U CAMO-
MUCLEM IS PETUCTpaAlIMU CUTHAJIa JIeTeKTopa cTaj
MOJIHOLIEHHBIM XWUJIKOCTHBIM XpomaTorpagom B
MPYUBBIYHOM [UJISI HAC TIOHMMAaHUM, U OCHOBHAs 3a-
ciayra B 9ToM npuHamiexuT I1. TamuisTony [16, 17].

Kak Hu mapamokcaiabHO, ycrniex U 6ypHOe pa3Bu-
THE ra3oBOi XxpoMaTorpacduu MOCIyKUJIU OTHUM U3
BaXKHbIX TOJIYKOB B Pa3BUTUU XUAKOCTHOM. U neno
HE TOJIbKO B TPYAHOCTHU XpoMaTorpadupoBaHUs He-
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JIETY4MX BEIIECTB. YK€ XOpOIIIO pa3BUTasl K Havyally
1960-x rT. TEOpMS razoxpoMarorpaduyeckoro pasie-
JIeHUsI MoKasajla, YTO IJIaBHOW MpoOiaeMoii Head-
(EeKTUBHOCTH pa3neaeHUs B XKMIKOCTHOM XpOMaTO-
rpadun gBiseTcs MemieHHass Tuddy3us B XUIKOMN
MOABWXHOM (hpaze. VI penrats 3Ty NpodaeMy HeoO6Xxo-
VMO IIyTeM Pa3BUTUS TEXHOJIOTUM COPOEHTOB.

B 1963—1964 rr. amepukaHckuii yaeHblii Y. Xop-
BaT CHavajia pa3padoTaj criocod HaHEeCeHUSI TOPUCTO-
IO CJI0SI Ha BHYTPEHHIOKIO MOBEPXHOCTh KAILISIPHBIX
I'X-TpyOoK, a 3aTeM TeXHOJIOTUIO ITOJTyYeHUsI ITOBEPX-
HOCTHO-TIOPUCTBIX COPOEHTOB, Ha3BaHbIX UM “TIIJIIUA-
KYJIIpHBIMU, KOTOpbIE OH BIEPBBIC IIPUMEHWI IS
XKMAOKOCTHOM XpoMarorpacdumn. [1epBbie ynadHbIe OITbI-
ThI pa3aesIeHUs] JKUPHBIX KUCJIOT ObLIN OCYILIECTBJIC-
HBI HA CTAJILHOM KOJOHKeE JJIMHOK 1 M 1 AruaMeTpoM
1 MM, 3aIOJTHEHHOM ITOBEPXHOCTHO-IIOPUCTHIM COP-
O€HTOM, MOKPBITHIM TOHKMM CJIoeM TpaUTUpPOBaH-
Hoit caxu. sl ocyliecTBiaeHUs1 padoT XopBar Co-
OpaJ1 OAWH 13 TIePBBIX XKUAKOCTHBIX XpoMaTorpados,
cAelaB MHOTHUE JeTalli COOCTBEHHBIMU PYyKaMM.
K 1968 1. Xopsar u ero koyera C. JIuncku mpome-
MOCTHUPOBaIN OBICTpOE (6 MUH) pa3nesieHue HyKJIeU-
HOBBIX KMCJIOT Ha KOJIOHKE 3 M X 1 MM, 3aIri0JTHEHHOI
MUITAKYJISIPHBIM COpOeHTOM (MpuMepHO 50 MKM) ¢
MOHOOOMEHHBIM cjioeM nipu paBneHnn 2380 psi [18].
OTU pa3paboTKM OTKPBUIU 3MOXYy XpomaTorpaduu
BBICOKOTO JIaBJICHUS, ITO3Ke (IO MPEIIOXKEHUIO X0p-
BaTra) OHa IIOJIyduWsia Ha3BaHHE BBICOKOA(M(eKTUB-
HOM XMAKOCTHOM XpoMaTorpapuu.

3aciyra pa3padboTKu MePBbIX KOMMEPYSCKUX ITHJI-
JIMKYJSIpHBIX copOeHToB mist BOXKX mpunHamiexur
Hx. Kupknanmoy (1968 1.). B 310 XXe Bpems ObLIH crie-
JIaHbI TIEPBbIE KOMMEpUECKHE XpoMaTorpadbl B KOM-
naHuu Waters B TeCHOM coTpyaHudecTBe JIX. Botep-
ca c umzkeHepamu Dow [19]. B pekitaMHOIi TUCTOBKE
Waters ot 1970 1. npemyiaraivich XUIKOCTHbIE XpOMa-
Torpadbl IJIs pa3meicHUA MeToIaMM KUIKOCTHO-
KUAKOCTHOM, XXMIKOCTHO-TBepao(da3Ho, NOHOOO-
MEHHOW U TeJblIpOHMKAaloIlIell Xxpomarorpaduu.
IlepBBrlc KOMMEpYECKHE NBYXIUIYHKEPHBIE HACOCHI
BBICOKOTO JIaBJICHUS ObLIU pa3paboTaHbI M IPEACTaB-
JICHBI 3TOM KoMIIaHuel Ha BeicTaBKe Pittcon B 1972 1.
[20].

Tem He meHee K Havasy 1970-X IT. TpyU MHOTOYMC-
JIEHHBIX TTOMNBITKaxX HCIIOJIb30BaTh MOHOOOMEHHYIO
xpoMaTorpaduio B aHaiu3e cMeceil “IpocThix” Ka-
TUOHOB M AaHMOHOB W MNPU HAIWYUM TTOAXOASIICH
Xpomarorpahuyeckoii amnmapaTypbl CYILIECTBOBAJIO
KaK MUHUMYM [1Ba NPEMSITCTBUS, AeJdaBIINX HEBO3-
MOXHOM peaM3alMIo 3TOM aHAJIMTUYECKOMN 3a1a4n.
Peur maer 006 OTCYTCTBUUM BBICOKO3(h(HEKTUBHBIX
MOHOOOMEHHBIX COPOEHTOB HU3KOI €MKOCTU U pa-
Ooralolleil CuCTeMbl KOHIYKTOMETPUIECKOTO IETEK-
TUPOBAHUS ITPU UCIIOJIB30BAHUM CUJIbHBIX JIEKTPO-
JIUTOB B KadecTBe 9dreHTa. Ilpu 3ToM ciemyer
Y4eCThb, YTO ITOTPEOHOCTh B MOHHOM aHa/IM3€ U B TO
BpeMsI, M ceifyac ObllIa KOJIOCCAJILHOM, U €€ OCTPO
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PBIGAKOBA

OCO3HaBaJIU Psill XUMUKOB, paboTaBIIIMX B KOMIaHUU
Dow Chemical — kpyITHOM aMeprUKaHCKOM MTPOU3BO-
JINTEJIe UOHOOOMEHHBIX CMOJI, MCIOJIb3YEMbIX MpPU
BOJIOTIOAITOTOBKE B PHEPTETUKE 1 TTPOMBIIILIEHHOCTH.

XEMUII CMOJUT 1 ETO BKJIAJT
B CO3JAHUE METOJA MOHHOMU
XPOMATOI'PAOUN

B 1955 r. unxeHep-xumuk X. CMoJ1 Havaj pabo-
TaTh B JIabopaTtopnn puU3NIeCcKX NCCIeTOBAHNI OT-
neneHust komrnanum Dow Chemical B MunjeHne
(CIIA). IupexkTopoM 1abopaTopuy ObLI YYaCTHUK
ManxatreHckoro mnpoekrta B. bayman, o Kotopom
MBI yHoMUHau paHee. [To3nHee baymaH nepeitaer B
nonapasaeiieHue Komnanuu B Texace Ha 0oJiee BBICO-
Ky10 10/KHOCTh. HermmocpencTBeHHBIM HauyaIbHUKOM
Cwmouna ow11 P. YutoH, coaBrop baymana no uccie-
JIOBaHUWIO MOHHOMI 3KCcKIo3uu [11]. Takum obpazom
CwMoJ1 mmonasl B HayYHYIO Cpedy BBhIIAIOIIMXCS CHUH-
TeTUKOB-MOHOOOMEHIIIMKOB U TTMOHEPOB MOHOOO0-
MEHHOM XpoMmaTtorpadpun.

Jletom 1971 r. Cmonn nonyyaet ot baymaHa 3a-
IIPOC O TOM, He BeAyTcs JIu B MUjieHAe KaKne-JInmoo
WCCJIENOBAaHUS B 001aCTM HEOPTAaHWYECKOM XpOoMa-
torpacduu [21]. B orBeT CMoOJLI M3J1araeT CBOU CO00-
paxkeHWsT MO HMOHOOOMEHHBIM CMOJaM, KOTOpbIE
MOXHO CIeJIaTh IUISI 3TUX LieJIeil, U BhIpaXkaeT XKeJjla-
HUE MCIIOJb30BaTh KOHIYKTOMETP KaK AETEKTOp.
CrnenyeT oTMeTUTh, 4TO0 CMOJII K 3TOMY MOMEHTY
0OKOJI0 15 51eT 3aHMMaJICsI MTOHOOOMEHHBIMU CMOJIa-
MU, a TAaKXKe pa3padoTall HOBBIM CITOCO0 XpoMaTorpa-
duyeckoro pasaejieHus: KPYITHbIX YaCTULl — THUAPO-
IWHAMHWYECKYI0 XpoMmarorpaduio. B orBeTHOM I1ch-
Me baymaH usnaraeT uaei0 O TOM, KakK ITOBBICUTh
YyBCTBUTEJILHOCTb KOHIyKTOMeTpa. OH IIpeaiaract
pa3aeanTh MOHBI IIEJIOYHBIX METAJLUIOB Ha KOJIOHKE
Dowex 50 (cunbHbINI KaTUOHOOOMEHHUK), MCIIOIb-
3y HCI B kauecTBe 3JII0€HTa, U COSAUHUTH 3Ty KO-
JIOHKY ¢ KoysioHKoii Dowex 44 (ciaObiii aHMOHO00-
MeHHUK) 1s ynanenuss HCl. Pacuérer Cmorta moka-
3aJI, YTO HEJOCTATOUHAsI EMKOCTb BTOPOIl KOJIOHKU
He MO3BOJIAT peajrn30BaTh TaKyl0 MICI0, HO 3aMeHa
KOJIOHOK — pasfeJisitoliiasi Majloil eMKOCTH, yaaIsio-
Iast 3JII0EHT — OOJIBIIOI EMKOCTU — MOKET OBITh pellie-
HueM. MMesl OmbIT MOBEPXHOCTHOIO CYJIB(MHUPOBAHUS
nomMepoB, CMOJIT CUMHTE3UPOBATT CYIH(PHUPOBAHHBIN
MOJIUCTUPOII-TUBUHWIOESH30bHBINA (2% CILIMBKU) Ka-
THOHOOOMEHHUK HU3KOI EMKOCTH 1 YITAKOBAJI B OMHOM
KOJIOHKe HIKHUM cioeM Dowex-1-OH, BepxHuM cio-
€M IIPMMEPHO TOM K€ TOJIMHBI HOBBIIA KATHOHOOOMEH-
HUK. KoJIOHKY coenyHmI ¢ KOHAYKTOMETPOM U IIPOITY-
ctun yepe3 Hee 0.01 M HCI. CooTHolieHre eMKOCTe
PpAa3nesIoLIero cJIosl (BEpXHETr0) U HIDKHETO COCTaBIISI-
J10 oKkoJ10 1 : 100, 9TO MO3BOJIMIIO “IIOTJIoLIAoIIEMY”
DIIIOCHT CJIOI0 3(P(GEKTUBHO CHU3UTH BJIEKTPOIPO-
BOIHOCTB 3/110ata. Pasnenenue ninmnock 2 4. B utore
9 Hos10ps 1971 1. ObL1a MOJTyYeHa OTJIMYHAsI XpOMaTO-
rpamMMa KaTuoHoB (puc. 1).
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Puc. 1. ®dotorpacdust mepBoii XxpoMaTorpaMMbl KaTHUO-
HOB, nosrydyeHHou X. Cmosutom B 1971 1. JleBsrit nuk Li ',
cpennmii muK Na', mpaBbIii Tk K.

ITonsas, yro mpumHIMTT padoTtaeT, CMOJIT IIPUCTY-
nuil K pa3pabdoTKe HU3KOEMKOCTHOTO aHMOHOO00-
MEHHUKA, TaK KaK B XpoMaTorpanuecKoM pasaciie-
HUU HEOPTAaHWYECKNX aHUOHOB OH CITPaBeIJINBO BU-
Ien ropa3go 0Oojiee IIMPOKYIO MepcrnekTuBy. o
3TOro, nmpuMepHo 15 et Hazan, CMoT 3aHUMAJICS
MPO6JIEMOIT 3IEKTPOCTATUUECKOTO CIIMIAHUS MOHO-
OOMEHHUMKOB, 13 3TOr0 OIBITA POIWIACH UACS TO-
BEpPXHOCTHOI arjioMepauuu. TOHKOU3MeIbUeHHbBIA
AHMOHOOOMEHHUK CMEIINBAIOT C CYITb(UPOBAHHBIM
KaTMOHOOOMEHHUKOM 3epHeHUEeM 50 MKM, B pe3yJIb-
TaTe HAa MOBEPXHOCTU IIOCICAHETO 00pa3yeTcsl CIoM
MUKPOYACTULL aHMOHOOOMEHHUKA. TakuM cHoco-
ooM CMOJUT MOJYYUI MEPBBIA MOBEPXHOCTHO arjo-
MEPUPOBAHHBIN aHUOHOOOMEHHUK HU3KON eM-
KOCTH.

Crapasich pemuTrb npobiieMy HACHIIIEHUST “TI0-
MIOLIAIONIETO” CJIOSI, M3-3a YETO ero TPeOyeTCs 4acTo
pereHepupoBaTh, CMOJIJT TPEIJOXWI KOHLIEIUIO
OyayllIero HeNpepbIBHO pereHepupyeMoro IogaBu-
Tesst. OH cynbghupoBa MMOBEPXHOCTh MOJUATUIICHO-
BOI XMPYpPrudecKoii TpyoKu, MIpeBPaTUB €€ B KATUO-
HOOOMEHHYIO TpyOuaTyio MeMOpaHy, TpyOKy Iome-
CTWJ B TIOCTOSIHHO TI€peMEIIMBAaeMyl0 CYCTIeH3UIO
KatuoHooOMeHHUKa B H*-popme. Uepes TpyOKy
npomyckail notok 3iwata (NaOH, copepxkammii
XJIOpUA, U HUTpAT U3 aHaIu3upyeMmoil cmecu). He-
CMOTpPSI Ha TOJIOXUTEJbHBIM pPE3yIbTaT, UOCID Ka-
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IINJIIAPHOTO IMOAaBUTEIIA Ha BpEM:A IMPUIIJIOCH OCTa-
BUTb BBUAY CJIOXKHOCTHU M HEBOCIIPOM3BOIMMOCTU
TEXHOJIOTUYECKOTO ITpoLeCcCa U3TOTOBJICHUSA ITOJBIX
MOHOOOMEHHBIX TDY6OK " Jaj1blIe€ pa3sBuBaTb MCTO C
HUCIIOJIb30BAHUEM TOIABUTEIBHON KOJIOHKU (sup—
pressor — HO,I[aBI/ITCJ'IB).

B cepennne mexadpst 1971 r. CMOJI JOJIOXUII O
CBOMX pe3yibTaTax Ha ceMHMHape KoMmaHum Dow,
rmocjie yero K padoram mnonkiawouuicsa T. CTuBeHc.
IIpumMmepHO 3a mojiroga COBMECTHOM pabOThI, IO CI0-
BaM Cmomna, CTUBEHC ONITUMU3MPOBAJ BpEeMS 3TI0-
UPOBaHUS 3a CUET BLICOKUX CKOPOCTEI IMTOTOKA 1 KO-
JIOHOK MaJIoTo JMaMeTpa; ITOOKIIIOUMII K XpOMaTo-
rpady aBTOCAMIIep M KOMIILIOTEp; OTpadoTan
Mpoleaypy NOJy4deHHsI TIOBEPXHOCTHO arjoMepupo-
BaHHBIX aHMOHOOOMEHHMKOB, UTO IT03BOJIMJIO IPO-
JIEMOHCTPHPOBATh MX TIPEBOCXOICTBO Tiepen KOM-
MEpPUECKUMU TICJUIUKYISIPHBIMA aHUOHOOOMEHHMU-
KaMM Ha OCHOBE CUJIMKAreisi, pa3padoTajl HECKOJIBKO
METOOUK OTIpeae/ICHNS KaTUOHOB B peaJIbHBIX 00pa3-
11ax, TaKMX KaK Mo4a, ChIBOPOTKA KPOBU U T.I.

B xon1ie 1972 r. CMmo: 3aHs1Ics Hog0opoM OoJiee
CUJIBHOTO 3JIIOEHTA 10 CPAaBHEHUIO C TUAPOKCUIOM,
CITOCOOHOTO BBITECHSTh C KOJIOHKY CHJILHO yIAEPXKHU-
BaeMbIe U MHOro3apsiiHble aHuOHbI. C (DeHOJISITOM B
Ka4ecTBe 3II0CHTAa ObUIM IMOJYyYEeHBbI XOPOIIUE pe-
3yJAbTaThl 1 JOCTATOYHO IJIUTEIbHOE BPEMS MMEHHO
STOT DBJIIOEHT OBbUI OCHOBHBIM TMpPHU pasiejeHUU
“CcTaHIapTHBIX aHMOHOB” — TaJIOTEHUIOB, HUTpATa,
cynbdara u pocdara. [Tocie mpoxoxKIeHUs TTOTABU -
TeAbHOI KOJIOHKU (hEHOJISIT MepeXoauT B GeHOJI, 00-
JIaJaloIInii HeOOJIBIION 3JIeKTPOIPOBOTHOCTEIO. OT-
METHUM MaJIOM3BECTHBIN (PaKT, YTO ITTOCIIe MyOInKa-
uuu [1], rae ucrnoyib3oBajcs (GEHOJSAIT B KayecTBe
DIIIOEHTA IJIsk pasdeiieHuss aHuoHoB, . I'bepme u
Jx. ®puil, oco3HaB, YTO pa3baBiIeHHBIE PaCTBOPLI
¢deHosisiTa 00JagaloT CpaBHUTEIbHO HEBBICOKOM
BJIEKTPOIIPOBOMHOCTBIO, MTOTANaIMCh ITOICOCINHUTh
pa3nesIoNIyIo KOJOHKY HAIIPSIMYIO K KOHIYKTOMET -
py. MHdpopmanmss o6 yCHeIIHbIX OIbITaX IpUMEHe-
HUS pa30aBIeHHBIX PACTBOPOB IMAPOKCcHUAA U (DEHO-
JIsiTa KakK BJIIOEHTOB B OJHOKOJOHOYHOM BapuaHTe
MOHHOI XpoMmaTorpacduu umeercsi B kKHure [22], on-
HAKO yKa3aHa CChUIKAa Ha “HeonyOJIMKOBAaHHYIO pa-
ooty”.

VHUKaNbHBIE JIIOUPYIOIINE CBOMCTBa Kap0O-
HaT—TUApPOKapOOHATHOTO Oy(hepHOro pacTBopa ObI-
1 o6HapyxeHbl CMoutoM ciay4daiftHo. [1pu ucmons-
3o0BaHNU pacTtBopoB NaOH pa3Hoit KOHLIEHTpaluu
JUJIsl pa3iesieHus Tapbl XJI0pUaA—OpOMU 0Ka3aJioCh,
4yTO 00JIee pa30aBIeHHBII paCTBOP CO BDEMEHEM CTall
o01agaTh OOJBIIEH AITIOUPYIOILICH CUIION, YeM KOH-
LeHTpupoBaHHbIi. [IpyunHa — MomIoleHue 1IeI0-
Ypl0 YIVIEKHMCJIOTO ra3da M oOpa3oBaHUe KapOoHaTa.
DTOT YHUBEpPCAJbHBIN 3JIIOCHT, TOe TMApoKapOoHaT
BBITECHSIET C AaHMOHOOOMEHHUKA OMHO3apsaHEIC
aHMOHBI, 2 KapOOHAT — MHOTO3apsiAHbIe, CO BpeMe-
HEM CTaJl OCHOBHBIM JJIIOEHTOM 11 aHUOHOOOMEH -
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HOIT MOHHOM XxpoMaTorpaduu. B myonnkammm 1975 1.
KapOOHAT—TUAPOKAPOOHATHBIN /II0EHT HE YIIOMM-
HaeTcs, KakK, BIIpo4eM, U pa3padboTaHHasI K TOMY MO-
MEHTY TEXHOJIOTMS CHHTE3a JATEKCHBIX MHKPOYa-
CTHUIl aHUOHOOOMeHHMKA. W B najibHeIeM aJisi Tpo-
M3BOJICTBA arjloMepUpPOBaHHBIX aHIOHOOOMEHHUKOB
KCIIOJIb30BaIM TOJILKO CUHTE3MpPOBAHHBIC JaTEKC-
HBbI€ YACTHUIIBI, a HE pPa3apO0JIeHHBIN aHMOHOOOMEH -
HUK, KaK B HaJaJe.

Heo6xonuMo oTMETUTh 3HAYEHUE ITOM MEepBOM
MmyoauKaluu. ABTOPbI MOKa3aJiM, 4YTO, HCIIOJb3YS
KOMOMHAIII0O MOHOOOMEHHBIX CMOJI (KakK KOMMEp-
YeCKUX, TaK W TOATOTOBJIIEHHBIX aBTOpPaMu), OHMU
CMOTJIM HEUTpaIM30BaTh WU MOAaBUTH (DOH IJTIOCH-
Ta 6€3 CylIeCTBEHHOTO BO3/IEICTBUS HA pa3feisieMble
HMOHBI, YTO, B CBOIO OYE€peab, MO3BOJISLIIO UCTIOIB30-
BaTh KOHIYKTOMETP B KaueCTBE YHUBEPCAILHOTO U
OYEHb YYBCTBUTEJbHOIO NeTekTopa MOHOB. C uc-
MOJIb30BAHUEM 3TOro Moaxoia ObLIM pa3padoTaHbl
METOAMKHU OBICTPOTO OIpeieJIeHUS 1IeJOUHbIX 1 111e-
JIOUHO3EMEJIbHBIX META/IOB, HEOPTAHUYECKUX aHU-
OHOB, MHOTMX aMUHOB U OPraHUYECKUX KUCJIOT (CO
CKOpOCTBIO 10 1 MMH Ha MOH, B cpenHeM 3 MUH Ha
WOH) B pa3JIMYHbIX 00BbEKTaX, HAIPUMEP B CTOUHBIX U
MOBEPXHOCTHBIX BOAAX, CHIBOPOTKE KPOBM, MOUYE U
(GpPYKTOBBIX coKax. “Mertom mMeeT OOJBIION TWHA-
MUYECKUI Juara3oH U CIOCOOEH OINpeAessiTh He-
0OJIbIIIME KOJIMYECTBA OMHUX MOHOB Ha (DOHE BHICO-
KOl KOHLIEHTPALIMU APYTUX MOHOB. DTOT METOJ OCO-
OeHHO MpuBJIEKaTeJIeH 1Jis1 aHUOHOB B CBSI3U C TEM,
YTO JJISI UX OIpeAeecHUsI OObIYHO TPeOyeTCs] MHOXKE-
CTBO OTAEJIbHBIX METOAMK”, MMUIITYT aBTOPHI B 3aKJII0Ue-
Huu. [TyGnukaiys cTojib 3HaUMMa [J1s1 aHAUTUTUYECKOM
XUMWU, YTO BOIIUIA B COOpaHe AMEPHUKAHCKOTO XUMU-
4yecKoro ooiectsa “Bexu B aHAIUTUUYECKON XUMUU™
1994 1. [23], n paxke B COBpEMEHHOM y4eOHUMKE 110 aHa-
JINTUYECKOI XMMUU CTYAEHTaM PEKOMEHI0BaHO O3Ha-
KOMUTBCS € ee comepkaHuem [24].

TakuM o6pa3om, aHATIM3UPYS JaHHbIE TTyOIMKa-
o CMoJmta ¢ Koteramu [ 1] B cpaBHEHNUH ¢ oMHca-
HUEM €TI0 MCCJIEAOBaHUI, TIPEMIIEeCTBYIOIINX My0Ir-
Kanuu [21], Mbl MMOHUMaeM, YTO B MyOJUKAIUU B
1975 1. HauUIM oTpaxkeHNe 0a30BbIe IMIPUHIIUIIBI HO-
BOI'O METOJ1a, OCHOBHBIE IPUMEPHI €Er0 MPUMEHEHUSI,
HO He pacKpbIThl BaXXHbIE TEXHUYECKUE IeTalu, KO-
TOpPBIE B TOM YMCJI€ OBLIM IIPEIMETOM ITaKeTa IaTeH-
TOB, MoydyeHHbIX Dow B nepuon 1973—1975 rr. B Ha-
yajie 1975 r. Dow Chemical npenocTaBujia TOJBKO
4yTO 00pa3oBaHHOI KoMItaHWU Dionex NTUlIeH3UIO Ha
IMIPOM3BOMICTBO U IPOAAXKY UHCTPYMEHTOB, KOTOPHIE
BOILIOLIAIY U0 KOHIYKTOMETPUU C TIOJaBJIeHUEM
¢oHoBoro curHaia. Opuonaeckue meraan KOMMeEp-
LaIu3alliy TEXHOJIOI 11, pa3pabOTaHHBIX B OCHOB-
HoM X. CMoiiioMm 1 B. BaymaHoM U peain3oBaHHbBIX
koMnianueir Dionex B 1975—1980-¢ rT., oTpaxkeHbl B
o0630pe [25]. OTMeTUM HEKOTOphIe BaxKHBIC (haKThI
paHHEN UCTOpUM 3TOoit KoMItTaHuu. UMeHHO KoMIia-
Hus Dionex Ha3Bama MeTonm “MOHHOII XpoMaTorpa-
dueii”, a Ha OCeHHEeM ceccun AMEPUKAHCKOIO XU-

KYPHAJII AHAJIMTUYECKOWN XUMUWU

MIYECKOTO 00IIecTBa, coctosiBuIeiicsa B Ynkaro 24—
28 aBrycra 1975 1., K HayaJly KOTOPOIi BBILIE HOMEDP
XypHama “Analytical Chemistry” ¢ myOoamMKamuei
CwMmooa ¢ KojieraMmu, ObUT IPEACTaBIEH UX MEePBHIit
KOMMepYeCcKuit MIOHHBIN xpoMaTorpad Dionex Mod-
el 10 [26].

B 1979 1. 3a pa3paboTKy MOHHOI XpoMaTorpapuu
Cwmonn, CtuBeHce 1 baymaH ObUIM yIOCTOEHBI Meda-
g Albert F. Sperry (American Instrument Society),
TIPUCYKIaeMOM 3a 3aCIyTH B 00JIaCTH MHXEHEPUH.

HenpepblBHO pereHepupyeMblil KalmuISIpHBIN
MeMOpaHHBIN MoIaBUTENb, 3aayMaHHbIi CMOJIIOM,
ObLT JOBENEH 10 KOMMEPUYECKOTO MPOYKTa COBMECT-
Ho co CtuBeHcoM B 1981 1. [27]. KanunnspHbIil mo-
JIAaBUTEIb TIPEACTABIISIIT COOON yCTPOMCTBO, BHEIIHE
MOXOXee Ha KOJIOHKY, BHYTPU KOTOPOI ObLI Mome-
IIEH CKPYYEeHHbIA MIOHOOOMEHHBIN Kalmujuisip. DIoat
U3 KOJIOHKHU MPOTeKal 0 MOHOOOMEHHOMY KaIlWLIsi-
Py, BHEIIHSSI CTOPOHA KOTOPOTO B ITPOTUBOTOKE OMBI-
BajJlaCh pPacTBOpPOM pereHepaHra. JJisi paBHOMEpPHOI
MoJauYu PereHepUpyIoIIEro pacTBopa TpeboBascs 10-
MOJTHUTENBbHBIN Hacoc. C 3TOro MOMeHTa MOIaBUTENb
JNIEUCTBUTEJILHO CTAJl YCTPOMCTBOM, a HE MPOCTO KO-
JIOHKOM C BBICOKOEMKOCTHOM CMOJIOM.

K 1981 r. komnanust Dionex, moHMMasl, 4TO HC-
MOJb30BAHUE DJIIOEHTOB U PET€HEPAaHTOB HAa OCHOBE
KUCJIOT U 1IeJI0YeN MTPUBOAUT K KOPPO3UU METAIIN-
YeCKHUX YacTeit HaCOCOB U XKMIKOCTHOIO TpaKTa, cTa-
Jla TIpOM3BOAMTH IIOJTHOCTBIO Oe3MeTallIMYeCKue
WOHHBIE XpomaTtorpacdbl, K TOMY K€ OKOHYATEIbHO
OoTKa3ajach OT NPUMEHEHHUsS MOJaBUTEIbHBIX KOJIO-
HOK M IIpejiaraja I10Jb30BaTe/IsIM OJaBUTEIN. DTO
HE MOIJIO He CKa3aThCsl HA CTOMMOCTU 000pYyI0OBaHUS
W HE BbI3BaTh HEKOTOPOE HEIOBOJIBCTBO MOJIb30BaTe-
JIe, OCOOEHHO TeX, KTO XOTEJI MCHOJb30BaTh MOH-
HYI0 XpoMaTorpaduio, IpuMeHsIsI UMEIOIINecs Y HUX
XKUIKOCTHEIE XxpoMaTtorpadel. O pa3paboTkax Tak
Ha3bIBAEMOM “OTHOKOJIOHOYHOIT MOHHOI XpOMAaTo-
rpacun”, B OCHOBHOM MCIIOJIb3YIOIIEld OpraHuye-
CKHE DBJIIOEHThl C HU3KOUW 3JIEKTPONPOBOTHOCTHIO,
KOTOPBIE HE TIPUBOAAT K KOPPO3UU SJIEMEHTOB XM~
KOCTHOTO TpakTa, IIoApoOHee B CIAEAYIOIIEM pa3iee.

B 1982 1. BhIXOOMT OmHA U3 KJIOYEBBIX pabOT
CwMmoita “Xpomarorpadusi ¢ KOCBEHHOU (OoTOMeT-
pueit” [28]. B Heil ToKa3aHbl BO3MOXHOCTH IIPUME-
HEHUS MOHOOOMEHHOIO paslieJieHUsl HeopraHuye-
CKUX MOHOB B COYETaHUU C (POTOMETPUUECKUM Je-
TEeKTUPOBAHUEM IJII TOYHOTO M YYBCTBUTEIbHOIO
onpenesieHUs “TIpOo3pavyHbIX MOHOB”, HE BHINMBIX
¢doTOMETPUYECKUM JAETEKTOPOM, B CIyyae €CJIu Bbl-
TECHSIIOILLIME MOHBI 3JII0EHTa TMomioamT cBeT. Ha-
npuMep, MOH (rasata nomromaer YP-usnyyeHue
(BbICOKUiT (hbOoHOBBIN curHam). dTamaT-uoH BBITEC-
HsIET aHMOHBI aHAJIUTA C KOJIOHKU U TIPOXOXKIEHUE UX
yepes SIYeiKy 1eTeKTopa BbI3bIBAET MaleHUE ONTHYEe-
CKOM TJIOTHOCTM — TIOSIBJISIETCSI OTpMLATEIbHbBIN
MUK. DTOT METO, TUILIET aBTOP, UMEeT MHOTO Mpe-
UMYIIECTB MO CPABHEHUIO C KOHAyKTOMETpUEl 0e3
Ne 8
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noaaBuTessd. B KoHIIe yKa3bIBaeTcs, YTO pa3padboTKa
SIBJISIETCS TIpEAMETOM MaTeHTa, 3asiBJieHHoro Dionex.

B o0630pe 0 COBpeMEHHOM COCTOSIHUM MeEToAa
HoHHOI XpoMmaTtorpacduu 1983 1. [29] Cmost oTMeva-
€T, UTO €CJIM M3HAYAILHO MO/ “MOHHOI XpoMaTorpa-
dueit” moHMMaau MOHOOOMEHHOE pa3aejeHUe U
KOHJIYKTOMETPUUYECKOE OEeTEKTUPOBAHUE C UCIOJb-
30BaHMEM HogaBUTENsI, TO ¢ 1979 1. mosiBUIach KOH-
JIYKTOMETpHS Oe3 IogaBUTeIsI, U cCHadyajla KOMIIaHMsI
“Wescan”, norom “Waters” u gp. cTaiu npenjiarathb
WOHHBIE XpoMaTorpadbl, MOCTPOCHHBIE HA 3TOM
npuHouIie. Toraa ke mosiBUJIMCh IIPUMEPhI pa3aeiie-
HUSI MIOHOB Ha IaHo-(pa3e, B Havyaje 1980-x IT. mis
JIEeTEKTUPOBAHUS XPOMOMOPHBIX UOHOB CTAJIN TIPH-
MeHsSITh YD-IeTeKTOphl, a TakKXKe CoYeTaHue pasie-
JIEHUsI NOHHBIX COeAVHEHUIT Ha 0OpalleHHOI (pase u
Y®-neTeKTUpOBaHNUE, MOSBUINCH MPUMEPBI MOHO-
0OMEHHOTO pa3eJIeHUsI KAaTUOHOB C MOCIEKOJIOHOY~
HBIM KOMILIEKCOOOPAa30BaAHUEM U IOCIEAYIOIIUM
doTtoMeTpruecKnUM IeTeKTupoBaHueM. Bce aTu Ba-
PUAHTBI CTaJId OTHOCUThL K MOHHOI XpoMarorpaduu
U JaKe PETPOCHEKTUBHO BKIIIOUMITA B 3TO ONpeaee-
HMe aMWHOKMCIIOTHBIN aHanm3. “B HacTosmiee Bpe-
Ms1, — nuieT CMoJUI, — TEPMUH “MOHHAasI XpoMaTo-
rpacdusi” BKIIOYaeT 1000l MeTon xpomarorpaduu,
IpUMEHSIEMBIN I omnpeneiaeHnss noHos”. U, He-
CMOTPSI Ha TO YTO B 0030pe HEpeIKO YIOMUHAETCS
MIpUMEHEHNEe MOHHOM XpoMmaTorpaduu IJIsk orpeae-
JIEHUsI OpTaHWYECKUX COSAUHEHMIA, aBTOp Ha3bIBAET
METOI “COBpPEMEHHOII HEOpraHWYeCKOil XpoMaTo-
rpacueii”.

Cwmon yxoout u3 Komnanuu Dow B 1983 1. u cra-
HOBHUTCSI HaydHBIM KOHcyJbTaHTOM Dionex Corp.,
e peain3yeT HECKOJIBKO YCTICIITHBIX TPOSKTOB B 00-
JIACTU TIPUMEHEHUSI 3JIEKTPOJIUTUUECKUX TTPOLIECCOB
B MIOHOOOMEHHBIX cMoJaX. McTOKM mHTepeca K 3Toi
TeMaTHUKe JIeXKaT B IIEPBbIX HAYYHBIX UCCJIENOBAHUSIX,
npoBeaeHHBIX CMoIToM mocie okoH4YaHus Kopo-
JeBcKoro yHuBepcutera bengacra, CeBepHas Hp-
manaus. B 1951 r. CMosut Havasr paboTaTh XUMUKOM B
HccnenoBarelbCKOM LIEHTPE aTOMHOM 3SHEPIUU B
Anrnun. OH ucciaenoBall JIEKTPOXUMUIECKUE CBOI -
CTBa HOBOW KaTMOHOOOMEHHOU cMmoiibl Dowex-50.
B 1953 1. pesynbTaThl 66UTH 0(hOPMIIEHBI B BUAE TUC-
cepraumn. Cmonn rmmreT: “ gacTo Bo3Bpamaics K
CBOUM CaMbIM PaHHUM OITbITAM C MIOHOOOMEHHMKA-
MU B HagexXae HATU MTpUMeHEeHNEe X MPOBOASIIIAM
cBoiicTBaM, U e1ie B 1974 1. s1 mpenIoKuia UCIIOIb30-
BaTh 3JIEKTPUYECKU MOJSIPU30BaHHBIE NOHOOOMEH-
HEIE CJIOM B MOHHOM XpoMmaTorpadun” [30].

B 1989 r. Beixoaut moHorpadusi Cmomnna “MoH-
Has xpomatorpadusa” B cepuun “CoBpeMeHHas aHa-
muTrdeckast xumust” [26]. Bo BBemeHuu aBTop, To-
BOPST 00 MCTOKAaX MOHHOI XpoMaTorpachnu, HauHaeT
OTCUET C CHHTe3a ITIePBbIX MOHOOOMEHHHWKOB, OCY-
IIEeCTBIIEHHBI AgamcoM 1 XomMcoM (1935 1.); mpyroii
BaXXHOM BeXOit cuMTaeT paboThl MaHX3TTEHCKOTO ITPO-
ekTa. ONMMChIBasi COBPEMEHHOE COCTOSTHME METOMa,
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CMOJUT TTPaKTUIECKU BOCIIPOU3BOIUT COAECPKAHUE U3~
JIOXKEHHOTI0 HaMU paHee 0030pa [29], modaBuB MHPOP-
MallfIo O HabMpaloIeM ITOIYJISIPHOCTh BapHUaHTe pa3-
JIeJIEHUSI UIOHOB C TTPMMEHEHUEM MOH-TIApHOTO MeXa-
HHU3Ma, OTMETUB BaXKHYIO POJIb MOH-3KCKITIO3MOHHOTO
BapuaHTa pasiejieHUuss B MOHHOII XpomaTtorpaduu.
CMOJLT TaK3Ke OTMEUaeT, 4YTo OJj1arogaps mojib3oBaTe-
JIIM MOHHBIX XpomaTorpadoB pacIIUPUiICI Kpyr
00BEKTOB UCCIIEA0BAHMS, BO3MOXHOCTb aHAJIN3a KO-
TOPBIX HE MOTJIM JaxXke MPEACTaBUTh aBTOPbI METOA:
KHUCJIOTHBIE JOXKAW; aHAJIbIeTUKU; XUMUKATHI, MOIO-
IIMe CPEeICTBa; MUTheBast BoJa; (hepMeHTALIMOHHBIC
OyJIbOHBI; YIOOpEHMS; TIPOAYKTHI TMTAHUS U HATIUT-
KM, BOJA BBICOKOM YWCTOTBI; PYAbI, IMECTUIUILI;
dapmanieBTUYECKIE TIpenapaThl; (pU3n0JI0rnIecKue
KUIKOCTU; TaJlbBAHWYECKHE BaHHBI, TUIPOJIM3AThI
Oenka.

BaxHoii ocobeHHOCTBbIO MoHorpaduu Cmoiuia
SIBJISIETCSL TO, YTO 3TO JEMCTBUTENHLHO (yHIaMEH-
TaJbHBIN TPYH, TAe KaxKIBIil IIpOliecc, KaXOaoe sSIBJIe-
HHE TEOpEeTUYeCKN OOOCHOBAHO, TEKCT M300MIyeT
MaTeMaTUYeCKUMU BbIKJIaAKaMu, TpadukaMu, aua-
rpammamMu. OH OXBaTBIBA€T BCE M3BECTHBLIC HA TOT
MOMEHT BapMaHThI pa3lejieHUsS U NETeKTUPOBAHMS,
OTMeYaeT JOCTOMHCTBA M, IJIaBHOE, HEAOCTAaTKU
KaXXJ0ro 13 nmoaxoaoB. B MoHorpaduu m3naramrcs
MIPUHIIMUIIEL pa0OThI U IPUMEHEHUSI MUKPOMEMOpaH-
HOTro mopaBUTesIsI (YCTpOMCTBA Ha OCHOBE ILIOCKOM
MOHOOOMEHHOU MeMOpaHbl), KOTOPHIA IpuIllea Ha
CMeHY KalIIsspHOMY momaButesio B 1986 r. Takoit
MMOAAaBUTEIb 00JIaman CyIIeCTBEHHO OOJIbIIEeH TruHA-
MUYECKOI €eMKOCTbhIO, U C HUM CTajlo BO3MOXKHO HMC-
MMOJIb30BaTh IPAJUEHTHOE DJIIOUPOBaHUE C KOHIYK-
TOMETPUYECKUM AeTeKTupoBaHueM. [IpunoxeHusm
MeTOJa aBTOpP OTBOAUT OKoJjio 20 crpaHul us 276.
VnuButenbHo, HO MoHOTrpadus CMoJia He Tepens-
naBajiacb. Buayumo, MeTon ObLT U3103KEeH HACTOJBKO
HMCYEPIIbIBAIOIIE, YTO ITOCJIE IBYX U3AaHUIA MOHOTpa-
¢un Ppuna u I'vepae “MonnHag xpomarorpadus” B
1982 u 1987 1T. TpeTbe n3naHue BhILLIO TOJIbKO B 2000 T.
OnuH M3 OMmmXalmx Kojuier U coaBTopoB CMoruia
no psiay uzoopereHuiti 1990-x rr. JIxx. Pusenno He-
CITPOCTA Ha3bIBaeT ero MoHoTpaduio “Onodmeil MoH-
HOI1 XxpoMmartorpadpuu”.

HecMoTpst Ha TO, YTO MEMOpaHHbBIE TTOIABUTEJIN C
ycrexoM npumeHsuiuch ¢ 1980-x rr., B 1993 r. Cmosn
MPEIJIOXWI KOHUETIIA WCHOJIb30BAaHUS TONABU-
TETbHOI KOJIOHKHM MaJIOro 00beMa C XUMUIECKOM pe-
reHepalueii mocjie Kaxaoro aHaauza. CMoJUI ¢ KOJI-
JIeTaM CMOTJIM TPOJIEMOHCTPUPOBATH YCIHENIHYIO
paboTy Takoro mnoAaBUTENsl KakK JJIs M30KpaTuue-
CKOI, TaKk U AJIs1 TpPaAMEHTHOM MOHHOM Xpomarorpa-
dun. KoHCTpyKIIMs mogaBUTeNIsI Oblia 3almaTeHTOBA-
Ha B CIIIA, HO Dionex pemmi He KOMMepIUaIn31-
pOBaTh YCTPOUCTBO, U B KOHEYHOM UTOTE JINLIEH3US
obu1a mepenaHa komnaHnuu Metrohm AG [31]. C Tex
Mop 3Ta KOMITaHUSI TTPOU3BOAUT OapabaHHbIE TToJa-
BUTEJU 10 TaTeHTy CMoJLIa.
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B 1994—1998 rr. CMomn pa3pabaTbeIBaeT yCTPOIi-
ctBo lonReflux, MpUHIIUIT KOTOPOro OH OMMCAJI TaK:
... MHE yIaJ0Ch IPOAEMOHCTPUPOBATh OOpa3oBaHNE
9JII0EHTA, pa3iesieHue U MoAaBJeHUe B OMHOM 3JIeK-
TPUYECKU TIOJSIPU30BAHHOM CJIOE€ C MCTOJIb30BaHU-
€M BOJbl B KauecTBe noaBuxkHoit ¢asbr” [30]. UTo-
TOM DTOM MHOTOJIETHEM pabOTHI cTajla CTaThs B “An-
alytical Chemistry” [32]. XOTs yCTpOMCTBO TaK M He
OBLTO KOMMEpPIIUATU3UPOBAHO KoMITaHUel Dionex,
9TU pa3pabOTKU UCTIOIB30BAIMCH B IToAaBuTelie Atlas
C MOHOJIUTHBIMU UOHOOOMEHHUKAMU, B TEXHOJIOTUU
RFIC-ER (6e3peareHTHasi MOHHasi XxpomaTtorpahus
C pereHepaliveii 2;110eHTa), a TaKXKe JEerJiu B OCHOBY
pa3paboOTKM KapTpuaxka reHepatopa siioeHTa. Ila-
TEHT Ha 3TO u3obpeTeHue ObL1 3asiBieH CMOJIOM B
1998 1.

B 2008 r. CMmoutoM ObLIa MOJaHa MaTeHTHasl 3a-
sIBKa Ha “anekTpoxmmudeckuit Hacoc” [31]. Ilpu
MPUJIOKEHU W HATIPSIKEHUST TPOUCXOOUT DIIEKTPOIN3
BOIbI, oOpasoBasluKecsa noHsl H™ u OH-, npoiing
yepe3 MOHOOOMEHHBbIE MeMOpaHbI, OOBEAUHSIIOTCS.
TokoM 37eKTpoan3a, a 3HAYUT IMPOU3BOACTBOM BO-
IIbI, MOXXHO yIIpaBIIsITh. JINHEHAs 3aBUCUMOCTD TO-
Ka 1 pacxoja ObllIa MOoKa3zaHa B Auara3oHe oT 2 10
100 MA. MaxkcuUMaabHBII TTOTOK COCTaBISII OKOJIO
5 MKJI/MWUH, 4YTO TIOOXOOUT IJisi KANWLISPHOM XU -
KOCTHOIT xpoMatorpacduu. Pa3zpaborka He ObLIa
KOMMepLUaIM3upoBaHa. BeposTHO, mocaenHss pas-
pabdoTtka CMoiia — MoaepHHu3anns ycrpoiictsa lon-
Reflux — 6b11a coenmana B 2015 1. ITocinenHee Bpems
MOSIBJISIIOTCSL  COOOIIEHUSI MO TMPUMEHEHUIO 3TOTO
YCTPOMCTBA B ITIOPTATUBHBIX MOHHBIX XpoMaTorpadax
JIJIST HETIPEPBhIBHOTO KOHTPOJISI aHMOHOB U KATUOHOB

[33].

WM3narast TMYHBIN BKJIAJ B UCTOPUIO MIOHHOM XpO-
MaTtorpapuu, CMOJI BbIAEIU TPU COCTABJISIIOIINX
ycIiexa MeToza: BeISIBIICHUE HEOOXOIMMOCTH €TO pa3-
paboTku (MOTPEeOHOCTU B METOJIE), YCTPAHEHUE TeX-
HUYECKNX MPEISITCTBUIA M KOMMepuecKast paboTa
Dionex. B MeTon moHayanay mMajao KTO BEpWJI M, IO
MHeHU0 CMoJI1a, OH He CTajl Obl MOIIIHBIM aHAJIUTHYE-
CKHUM MHCTPYMEHTOM, KaK CErofHsl, €CI1 Obl He Mpea-
MPUUMYHBOCTb Kopriopaiiuy Dionex, kotopas ¢ 1975 .
ToCTaBUJIa BCE HAa MOHHYIO XpoMmarorpaduio [21].

3a cBor Kapbepy CMosut nmoayumni 52 nateHra. OH
aBTOp MHOKECTBa cTaTel, a Takxke KHUTH “MonHas
xpoMaTtorpadus”, ero mpumialiajv B KauecTBe TLie-
HapHOTO JIOKJIaluMKa Ha MHorue koHdepeHuuu. B
1994 1. oH ObLI OTMEYEH B KHUTe “Bexu aHanuTuye-
CKOM XMMUM” 3a CTaThU 110 MOHHOM XpoMaTorpaduu
U KOCBEHHOMY (HOTOMETpUUYECKOMY AETEKTUPOBa-
Huto. CMOJIT yIOCTOeH MHOXECTBa Harpaj, Cpeau
Hux 3oJiotast Menaab uM. Iepbepra X. lay, Bbiciiast
Harpama Dow Chemical, a Takxke npemust AMepu-
KaHCKOr0 XMMUYECKOTO 0b111eCcTBa B 00J1aCTU XpoMa-
torpadpuu. B 2010 r. Mo TIpemioXeHUI0 KOMIaHUU
“Dionex” 0ObU1a yupexneHa Kadenpa “HMoHHoro aHa-
Jm3a”, Hocs1as ero uMsi B TexacCKoM YHUBEpPCUTETE B

KYPHAJII AHAJIMTUYECKOWN XUMUWU

PBIGAKOBA

Apmunrrone. Xemuin Cmosut ckonyaics 20.08.2019 r.
Ha JeBIHOCTOM IOy >KU3HMU.

UK. ®PUIL N ET'O BKJIAZL B PASPABOTKY
OJHOI'O U3 HAITPABJIEHHW MOHHOMU
XPOMATOI'PA®HA

I[IpumeuarenbHO, YTO UMEHHO Ha YIIOMUHABIIE -
Csl BBILIIE CeCCUM AMEPUKAHCKOTO XMMHYECKOTO 00-
mectBa 1975 r. K Harpage AMEepUKaHCKOTO XMMUYE-
CKOro o011iecTBa B ob1actu xpoMarorpaduu 3a 1976 1.
6b11 ripencrasiieH Jxeiimc C. @puTi, JOKTOP HayK,
npodeccop XMMUM YHUBepcHTeTa IITara AiioBa.
AHOHC HarpaxkaeHus ObLI HarledyaTaH B TOM Xe HO-
Mepe KypHaia “Analytical Chemistry”, 4To 1 cTaThs
Cwmonna, CtuBeHca u baymana [1], B KoTopoM OBLIO
OTMEYEHO, UYTO “HaydHbIe UHTepeCHl nokTopa dpuia
COCPENOTOUEHBI, KPOME IMTPOYETO, Ha OBICTPOM MOHO-
oOMeHHOM pasnencHuu”’ . OueBuaHO, 4To /K. @puill,
MOJIy9MB Harpamy 3a XpomMaTrorpauieckKue ITOCTU-
>KEHUSI, HE MOT He BKIIFOUUTCSI B pa3pabOTKA HOBOTO
MeTona Xxpomarorpaduu noHOB. OQHAKO BIIEPBBIC O
pazpaborke CMouia ¢ KOJUIeTaMM OH YIIOMHHAaeT B
0030pHOIi ctaTtbhe 1977 I. 0 NpUMEHEHUN XPOMAaTO-
rpaduu B aHaJIM3e HEOPraHUYECKUX MaTepuasioB
[34]. Kak 66110 HaMmu ycTaHoOBJIeHO, [dyrinac I'sepae B
5TU ronbl ObLI actiupaHToM y @punia. ®pull, K TOMy
MoMeHTy Oosiee 20 jeT paboraroiuii B obyiacTu
MOHOOOMEHHOTO pas3iejieHusT KaTMOHOB, Ha CO0-
CTBEHHOM OIIbIT€ 3HaJI, YTO, HECMOTPSI Ha HEKOTO-
pbIe yCIIEXW B aBTOMAaTU3alUM XpoMatorpadupoBa-
HHsI, TOHOOOMEHHOE pa3leicHHe IIPOTeKal0 OYeHb
MEIJICHHO 1 TTO3TOMY ObLIO HE OYEHbB MOITYJISIPHBIM.
@®pun, 1 I'bepae Tak HAIMIOYT O BBIXOAE CTaThU
Cwmonna ¢ xomteramu 1975 r.: “HoBooOpereHHast
CIIOCOOHOCTh OBICTPO pa3lIeisiTh U KOJIUYECTBEHHO
OIpelIeNsATh CIOXHBIC CMECU aHMOHOB 1 KaTHUOHOB
IIEJTOYHBIX METAJIJIOB IIPU HU3KMUX KOHIIEHTPAIIMSIX
MTHOBEHHO CTaJjla CeHcaluen”.

B cratee Ivepme m ®pwuiia, MpuypoyeHHOM K
30-71eTrIo BBIXOAA MX MEPBOM MyOJIMKAILIUA O HOBOM
BapraHTe MOHHOM XpoMaTorpaduu 6e3 moaaBIeHNs,
aBTOPBI PACKPOIOT HEKOTOPHIE TTOAPOOHOCTH Hayajia
MX COBMECTHOI pabOTBl B MOHHOII XpoMaTorpa-
dun [35]. OmmceIBasg 3HaYeHNE OTKPBLITHS METOHa,
aBTOpPBI oTMevaloT: “M3o6peTeHne XxpoMarorpaduu c
MoJaBJIeHUEM MOHOB ObLIO OJHUM M3 IOUCTUHE Be-
JIMKUX IOCTVZKEHMIA B COBPEMEHHOM XWMHYECKOM
aHanmu3e”. M B TO Ke BpeMs JaloT OLIEHKY CBOUM pa3-
pabotkam: “Xpomartorpadus ¢ JETEKTUPOBAaHUEM O€3
MomaBJICHMs, KaK IIPaBUjIO, MEHee YyBCTBUTEIbHA, YEM
xpomaTorpadus ¢ TIoIaBJIeHUEM, XOTsI OBLIIO TTOKa3aHo,
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YTO OHa IOoAXOIUT AJIA MHOI'MX ITPUMEHCHUN .

B cTatbe Tak:Ke OTpakeHBI UCTOKY HAyYHOM Aes-
TebHOCTM Dpuiia B 06J1aCTM MOHHOTO OOMEHa U
xpomarorpaduu. JIx. @pul Hayaa CBOIO AeATElb-
HOCTb B YHUBEpPCHUTETE IITaTa AiioBa B KA4eCTBE JO-
neHTta B 1951 1. Uepe3 HECKOIBKO JIeT OH Hayall Co-
TPYIHUYECTBO C Jiabopatopueili MuHHUCTEpCTBA
Ne 8
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Puc. 2. XpomaTorpamma pasaesieHust GTopuaa, Xjaopuaa,
HUTpUTA, Tuapodocdara u cyabdara COOTBETCTBEHHO Ha
aHMOHOOOMeHHOIT cMojie XAD-1 HH3KOM EeMKOCTH.
0.04 makB/1, 150—160 mem. KomoHka: 56 cM X 3 MM.
OmoeHt: 2.5 ma/mun 0.0015 M NaHCO3; u 0.0012 M
Na2CO3.

sHepretnkn CIIA B DiiMce B 00acTH pas3nelicHUs
MOHOB METAJUIOB C ITOMOIIBI0O MOHOOOMEHHOM XpO-
martorpadumn. B pamkax 3>TOro coTpymHMYECTBa
@pull MO3HAKOMMWIICS C CEPUEN HOBBIX “MaKpOCET-
4aThiX” MOJUCTUPOJBHBIX 1 TMTOTUAKPUIATHBIX CMOJI
XAD or xomnanumn “Rohm & Haas, Inc.” (®una-
nenbpuss, CIIA). DT cMOJIBI OBIJIM TIOPUCTHIMUA U
CTaOWJIbHBIMHU, C OOJIBIION TUIONIAbIO TIOBEPXHOCTH
(oxoso 300 M2/1). Ucnions3ys nx, @puil paspadorai
METOJIMKY YJIaBJIMBAHUSI OPTAaHNYECKMNX 3arps3HUTE-
JIeld U3 IpUPOTHOM BOIBI IJISI IIOCIICIYIONIETO aHAJIM -
3aMeTogamu ' X 1 '’X-MC 1 o6HapyXuJ1, 4YTO CMOJIBI
XAD MOXHO JIeTKO OeprUBaTU3UPOBaTh B MOHOOO-
MeHHUKN. KaTHOHUTHI pa3IMyHON OOMEHHOI €MKO-
CTH TIOJIyYaJIu CYJIb(PUPOBaHUEM CEPHOU KHUCIOTO B
MSTKHUX YCIOBUSIX. EMKOCTP aHMOHOOOMEHHHMKOB
MOXHO BapbUpPOBATh IyTeM XJIOPMETUINPOBAHUS U
MOCJIEAYIOIIETO MpeBpallleHUsI B MOHOOOMEHHUKU
peakimeil ¢ TPEeTUYHBIM aMUHOM, OOBIYHO TpHUMeE-
TsiaMuHOM. [losydeHHBIe TaKMM 00pa30M MOHOO00-
MEHHMKHM HCCICIOBAIM Ha BIMSIHUE OOMEHHOM eM-
KOCTHM Ha yaepxXXWBaHHe MOHOB. B wacTHOCTH, OBLIO
BBISICHEHO, YTO YMEHbIIEHNE €eMKOCTH MOHOOOMEH -
HOMI KOJIOHKM CHIKAET yaepKUBaHUE IBYX3apsIHBIX
MOHOB OBICTpee, YeM OmHO3apsaHBIX. BpIO Takke
0OHapyKeHO, YTO KaTMOHOOOMeHHbIe [36] 1 aHuO-
HOOOMEHHBIE [37] CMOJIBI ¢ HU3KOM €MKOCTBIO MOXK-
HO MCIIOJIb30BaTh JUIST pasfeeHUs] pas3siUudHbIX Me-
TaJJIOB M KOMIUJIEKCOB METAJIJIOB B OTHOCUTEJILHO
MSITKUX YCIIOBMSIX 3TIOMPOBAHMUSI.

KYPHAJI AHAJIUTUYECKOU XUMUHUU  Tom 78
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Oxono 1978 r. bun Puy, Bulle-nmpe3uaeHT Mo
MapKeTMHTYy KoMmIaHuM “Dionex”, MpenaoxuI
rpyrne @puiia BO BpeMEHHOE MOJIb30BaHUE UOHHbII
xpoMmatorpad Dionex Model 10. ITepBrie ucnibITAHUS
HOBOTO MpUOOpa ObLIU MTPOBEAESHBI C AHUOHOOOMEH -
HOIT KOJTOHKO# Mayioit eMKocT XAD-1, M3roTroBieH-
Hoii @puneM u KosuieramMu paHee. [lomaButens u
YCJIOBUSI pasjiesiecHUsl ObLJIM MCIIOJb30BaHbI KaK pe-
KoMeHmoBaHO Dionex. 3a nckimodyeHreM ImKa GTo-
puIa, KOTOPBIii He OBIT BUIEH M3-3a IIIYOOKOIo
“mpoBajia” MepTBOTro 00beMa, MOJydrsIach XpoMaTo-
rpaMma, JOBOJIBHO ITIOXOXas Ha XpoMaTorpaMMmy C
KoJioHKo#1 Dionex.

B TeueHMe HeCKOIBKUX MecsIeB KojloHKa Dpuna
oOnL1a “mopabotana”. B crathe [38] onucaHo mmoayde-
HHE MaKpOIIOPUCTHIX aHMOHOOOMEHHBIX CMOJI pa3-
JIMYHOM €MKOCTH Ha OCHOBe COpOeHTOB XAD u nsy-
YyeHMe 3aBUCUMOCTEeN KO3(DPUIIMEHTOB CETIEKTUBHO-
CTH OT €eMKOCTU cMoibl. MIHTepec K 3Toif pabore
aBTOPBI OOBSICHSIIOT HEOOCTAaTOYHBIM BHUMaHUEM K
MOHOOOMEHHUKAM HU3KOM eMKOCTH, OCOOCHHO aHU-
OHOOOMEHHHMKAM, CCHIJIAsICh MPHU 3TOM TOJILKO Ha
nyonukanuio Cmora u kosier 1975 r. YtoO6s1 npo-
JIEMOHCTPUPOBATh IPUMEHUMOCTb HOBBIX CMOIJI,
CTEKJISHHYIO KOJIOHKY pa3mepoM 50 cM X 3 MM 3a-
TIOJTHSUTY aHMOHOOOMeHHUKOM XAD-1 3epHeHUMeM
150—160 mem, emkocThio 0.04 M3KB/T, ITOIKITIOYATIN
K MoHHOMY xpoMatorpady Dionex. B craTbe mpen-
CTaBJIeHa XpoMmaTorpaMMa pasacjeHMs aHMOHOB Ha
KapOOHAT/TUAPOKAPOOHATHOM 3IIOCHTE C UCIOJb-
30BaHMEM ITogaBuTelIsI (pUC. 2) 1 OTMEYEHO, YTO AaB-
JIEHrE€ Ha KOJIOHKe A0BOJbHO HM3Koe (100 psi), uro
IMO3BOJISIET UCIIOJIL30BaTh COPOSHT C MEHBIIIUM pa3-
MEPOM YaCTHL IJIsI TIOJIyYCHMSI JTyYIIero pa3aeIcHUSI.
VIoMsiHyTO, 4TO pa3penieHrne KOMIIOHEHTOB Ha XpO-
MaTorpaMMe CpaBHUMO C pa3pelieHUEeM, MOIydYeH-
HBIM IIPY MCIIOJIb30BaHUM KOMMEPUYECKOIo COpOeH-
Ta. B KauecTBE OCHOBHOTO OBLI CAEJIaH BHIBOM O TOM,
yTo “cMoJia ¢ 00Jiee HUBKOM €MKOCTBIO ITO3BOJISICT
HCIOJIb30BaTh 00jice HU3KYIO KOHILICHTPALIMIO 3JII0-
eHra”.

Kax nmumyt I'eepae u @puir [35], unest pa3paboT-
K1 “OmHOKOJOHOYHOro BapmaHTa MX” mpunHamie-
xkut Tadpusmie IIMykiep, Kotopas mnpuexajia u3
H3panunst B yauBepcuteT AOBBI B TBOPUYECKUIA OT-
nyck B 1978 r. OHa npoaeMoHcTpupoBaia Opuny u
ero acrMpaHTaMm xpoMaTorpaduueckoe pasiejieHUe
KOMIUIEKCHBIX MOHOB 0J1aropoaHBIX METaJIOB C MC-
MMOJIb30BAaHMEM 3JII0OCHTA, COMEpPXKaIEro ITOJIU3JIeK-
TPOJIUT, U KOHAYKTOMETPUIECKOTO IeTeKTopa. B 3a-
kmoueHnn aokiama IIMykiep rmpemioxuna Kojie-
raM HCHOJIb30BaTh MOHHBIM xpomartorpad 0e3
MOJAaBUTEJIbHON KOJJOHKU, BO3MOXHO, C UCMOJb30-
BaHMEM O3JIIOCHTA U3 IIOJIMAJICKTPOINUTA C HU3KOM
2JIEKTPOIIPOBOMHOCTHIO. ['bepae 3anHTepecoBaia 3Ta
ujaesi 1 OH Hadajl CBOM DKCIIEpPUMEHTHI Ha “mopabo-
TaHHOI” aHMOHOOOMEHHOM KOJOHKE, IIPUCOSINHUB
€€ HarpsMyIo K IETEKTOPY, OMHAKO IPUMEHEHHUE I10-
JIUBJIEKTPOJIMTOB HE TPUBEJIO K XOPOIIUM pe3yJibTa-
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TaM, KOJIOHKA “OTpaBisuIach” M pasmelacHUs He ObI-
Jo. ITo yrBepxxnenuto I'bepae, pranat kaius B Kaue-
CTBE OJIOCHTA OB MCIIOJL30BaH CIyd4aiiHO, U
HEOXMIAHHO ObLIa MOJydeHa XOpOoIlas XpOMaTo-
rpamMma. 9To MOCIYKIJIO HavyajloM MCCIeIOBaHuA, pe-
3yJIbTAThl KOTOPBIX ObLIN J00XKeHbI B 1979 u 1980 rr.
[39, 40].

Bo BBeneHuu K cratbe [39] aBTOpBHI OTMEYAIOT 10-
CTOMHCTBAa METOJa MOHHOI1 XpoMaTorpacduu, pa3pa-
6otaHHOro CMOJUJIOM U KOJUIeraMu, OHAKO yKa3bIBa-
IOT Ha HEIOCTATKM WCIIOJIb30BaHMSI ITOHABUTEIIHHOM
KOJIOHKM — HEOOXOIMMOCTb €€ YaCTOM pereHepaluu, a
TakKKe CJIOXKHOCTb JETEKTUPOBAHUSI aHUOHOB OYEHb
CJIA0BIX KMCJIOT BBUAY MX HU3KOI 3JIEKTPOIIPOBOII-
HocTtu. Masee aBTOpbI NUIIYT, YTO IIPEMIOXWIN
“nBa HoBOBBeaeHMUsI: (1) Mcnob30BaHUE CIIELIMATb-
HOIl aHMOHOOOMEHHOM CMOJBbI C OYE€Hb HU3KOM
€MKOCTbBIO 1 (2) IpMMEHEHME DTI0EHTa C OUeHb HU3-
KO 3JIEKTPONPOBOAHOCTHIO”. MIcMoNb3yeMbIe 2110~
€HThI — BOIHBIC PAaCTBOPHI OeH30aTa Kanus, (prajiata
KaJIusl WIn opmo-Ccyib¢oOeH30aTa aMMOHMSI TTO3BO-
JISIIOT JTOOUTBHCSI OYeHDb YETKOTO pas3ieieHUs aHUOHOB
B OTCYTCTBHE MNOHAABUTEIbHON KOJOHKU. B muckyc-
CHMOHHOM YaCTH aBTOPbl KOHCTAaTUPYIOT IIOCTOSIHHOE
MPUCYTCTBUE CUCTEMHOTO IMHUKa (OTpULIATEIBHOTO
WJIY MOJIOKUTEJIbHOIO) Ha XpOMaTorpaMMe, KOTOPOoe
OOBSICHSIIOT BBIXOJIOM aHMOHOB 3JIO€HTa BMECTE C
KaTUOHaMMU MPOOBI. ABTOPBI UCTIOIB3YIOT KOJIOHKHU JIBYX
pa3MepoB —50 cM X 3 MM, HaITOJTHEHHBIE COPOEHTOM Vy-
dac w1 XAD-1 emkoctbeio 0.007 M3KB/T, 1 1 M X 2 MM,
3anonHeHHbIe copdoeHToM XAD-1 0.04 MakB/T. MOXHO
MIPEAIIOJIOXNUTh, YTO MCIIOJIb30BaIM KOpIIyca Haca-
JIOYHBIX KOJIOHOK mj1st '’ X. OCHOBHBIE BBIBOIBI U3 pa-
OOTHI clieAylonIne: “KOJOHKa, coaepKallas aHUOHO -
0OMEHHYIO CMOJIy OYE€Hb HM3KOI €MKOCTU, BMECTE C
MOAXOASIINM 3JIFOCHTOM HM3KOW KOHIIEHTpalluu U
KOHIYKTOMETPUYECKUM  JETEKTOPOM  CITOCOOHHBI
obOecrneunTh IpHEMJIEeMOe M OBICTpOE pasieieHue
cMeceil, cogepKallnx HeCKOJIbKO aHMoHOB. ITpocTo-
Ta MeTola TIO3BOJISIET CKOHCTPYMPOBaTh IIPUOOD,
MpegHa3HAaYeHHBIN IJIs1 aHajau3a Ipo0 oIlpeneieH-
HOTO THUTIA. ... BepossTHO, MOXHO pa3padoTaTh 0oJjiee
3¢ eKTUBHBIE COPOSHTHI, YeM UCITOJIb3yeMEbIe 31eCh,
W OHM JamyT JIydlliee pa3pelieHhe KOMIIOHEHTOB
cMeceil, comepXKaliuxX HECKOJIbKO aHUOHOB” .

Cratbg [40], moagroToBiieHHas1 B aBrycre 1979 r.,
BbINILIA U3 ieyaTu B Havyase 1980 r. PaboTa BbInoJiHe-
Ha Ha JBYX KoJoHKax: KojioHke Vydac SC (Separa-
tions Group, CIIIA) annonoooMeHHUK (30—44 MKM,
eMKocTh (0.1 M3KB/T) M KOJIOHKE, TTOATOTOBJICHHOI
aBTopamMu Ha ocHoBe XAD-1 (250—325 memr, em-
kocThb 0.007 M3KB/T), B KA4ECTBE 3JIIOEHTOB MCIOJIb-
30BajiM OeH30aT M ¢TajaT Kajausd B OCHOBHOM IMpH
pH 6.5. TlpuBeneHbBl HECKOJIHBKO HOBBIX HPUMEPOB
paznesieHuii cMeceit aHMOHOB, CIIUCOK KOTOPBIX ObLI
pacuipeH. bpulo moka3zaHo, 4TO, yMEHbIass KOH-
LIEHTPALIMIO BJII0EHTa MPU UCTOJIb30BaHUU aHUOHMU -
Ta C OYEHb HU3KOM €MKOCTbIO, MOXHO TTOBBICUTH
YyBCTBUTEJbHOCTb OOHApYXXeHUS 711 padOThI B T1a-
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Ma3oHe KOHIEHTpalWii Ha ypOBHE MUKPOrpaMM Ha
JIUTP.

B 1980 1., xorma IImyxkinep yxe yexana, I'bepae u
®pul pemivi BOCIIPOU3BECTU TaKOM XKe “OIHOKO-
JIOHOYHBIN” BapMaHT IS KATUOHHOTO pa3lesieHUsI.
OcHOBHOM po06IEeMOIf CHOBA OBIJIO OTCYTCTBHE IO/ -
XOISIINX KaTUOHOOOMEHHMKOB HM3KOH €MKOCTH,
KOTOpbIE TPUILIOCH TIOJiydaTh TTOBEPXHOCTHBIM
CcyJb(OUPOBAHUEM CTUPOJI-TUBUHUIOEH30JbHOIO Te-
Jeobpa3Horo conojaumepa. HaumbGosee xopoiue
pe3yJbTaThl TOKa3ajl COpPOEHT, MOJYyYeHHBIH OT
komnaHuu Benson Co., — monuctupon-ABb map-
k1 BN-X4, 20 mxMm. CynbdupoBaHUe IPOBOAUIN CO-
macHo Metoauke Cmora [1]. Kpome Toro, ncnoib-
30BaJIi  KOMMEpUYECKNIA KaTMOHOOOMEHHHMK Vydac
SC (Separations Group, CIIIA) 30—44 MKM, eMKOCTh
0.1 makB/T. Ha mociiemHeM ObLIO JOCTUTHYTO HMOJIHOE
paznesieHre BCeX KaTUOHOB IIEJOYHBIX METalIOB
TUTI0C aMMOHM 3a <10 MUH C BBICOKOI YyBCTBUTEb-
HOCTHBIO (1 MKT/J1 KaXabIii) Oaromapsi OOJIBIION pa3-
HHUIIE B DKBUBAJIEHTHBIX MPOBOAMMOCTSX DJIIOEHTA
H* u xatnonos [41]. Beuto 06HApYyKEeHO, YTO 3ITIOM-
pyIOLIE CUIbl a30THOM KMCJIOThl HENOCTATOUYHO IJISI
JIBYX3apsSITHBIX KATUOHOB, JJISI 9TOTO MCMHOJIb30BaIn
HUTpAT 3TUJeHAMaMMOHUs. Takum oOpasom, mwis
ILIEJIOYHBIX METAJUIOB U aMMOHUS TIPUMEHSIU OOHU
YCJIOBUSI pas3aeyeHus, 1Js 1eJOYHO3eMEebHbIX Me-
TaoB — Apyrue. B mybnukanuu mpuBOISITCS MPU-
MepBI MCITOJIB30BAHMSI COPOSHTOB M TTOJIOOpPaHHBIX
YCJIOBUI pa3aefieHus IJIs1 aHaJIrM3a pa3IudHbIX 00b-
€KTOB — TIPUPOAHOI BOJbI, peakKTUBOB. B 3akitoue-
HUU aBTOPbl OTMEYAIOT, YTO MPEIJIOKEH OYEHDb MPO-
CTOM METO, TTIO3BOJISIIOLLUI JOOUTHCS IIPEBOCXOIHO-
ro pasaefieHus] KaTUOHOB MeTauioB. HecomMHeHHoO,
TaK K€ MOXXHO pa3/IeJIMTh KATUOHbBI PA3JIMYHbIX AMU-
HoB. [IpeaBapuTtenbHble pe3yabTaThl ITOKa3bIBAIOT,
yto noubl Kagmusa(1l), megu(1l), aukensa(Il) v npy-
TUX METAJJIOB MOTYT OBITh BJIIOUPOBAHbBI U, BO3MOX-
HO, pa3lieJieHbl B OITMCAHHOU XpoMaTorpaduyeckoi
cucrtemMe. AHaJIU3 1IEJOYHBIX METAJUIOB C TTOMOIIbIO
KaTUOHHOI XxpomaTorpaduu cornepHuYaeT ¢ aHaIU-
30M aTOMHOI CIIEKTPOMETPUEI IO CKOPOCTU U yI00-
ctBy. IlpeumyiectBo xpomarorpacduu COCTOUT B
TOM, YTO MOXHO OJHOBPEMEHHO OMNpelessiTh WOH
aMMOHMUSI.

IMockonbpKy Ppuil, KaK OTMEUEHO BBIIIE, COTPYI-
HUYaJ ¢ Jabopartopueit MMHUCTEPCTBA SHEPTETUKU
CIIIA, omHoI1 13 Ipo0yieM, Hal KOTOPLIMU OH pabo-
Taj, OBIIIO oNpeAeJIeHNE CIIeIOB XJIopHraa 1 cyabdara
B BOJIHBIX Cpelax dHEePreTMYecKux ycTaHoBOK. Jluist
peIIeHHS 3TOM TMTPOGIEMBI TPEOOBAIOCH CYIIIeCTBEH-
HOE TIOBBINICHUE YYBCTBUTEILHOCTH MOHOXPOMATO-
rpaduueckoro omnpeneiaeHus. B 1980 r. mo pe3syinb-
TaTaM paboT B 3TOM HaIIpaBJICHUHU BBIIIUIA TyOIMKa-
nus [42], B KOTOpoit onmcaHa XpoMarorpaduyeckast
cUcTeMa, TAe BMECTO TMeTJIM-103aTopa B UHKEKIIUOH-
HbIIl KpaH YCTAHOBUJIM KOHLIEHTPUPYIOLLYIO KOJIOH-
Ky. BBpUTO TI0Ka3aHO, YTO 3TOT MOIXOH ITO3BOJISIET
Ne 8
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OIIpeAe/IsITh XJOPUI U CYab(MhaT B KOHLIEHTPALIUU Me-
Hee 1 MKT/J1.

Takum ob6paszom, B 1978—1980 rr. I'bepae 1 Opun
pa3paboTajii BapuaHT MOHOXPOMAaTOTrpaUIeCKOro
pa3neiaeHus i OOBIYHBIX AHMOHOB M KaTHUOHOB,
IpU KOTOPOM MCIIOJIb30BaJIM KOJOHKM C MOHOOO-
MEHHMKAMN HU3KOM €MKOCTU, HAIpsSIMYIO COEmy-
HEHHBIe ¢ KOHIYKTOMETPUIECKUM JIeTeKTopoM. Oc-
HOBHYIO POJIb B 3TOM TEXHUYECKOM PEIIeHUU ChIrpa-
JIY TIOJIyYE€HHBIe aBTOPaMU MOHOOOMEHHUKU HU3KOM
€MKOCTH. DTO CAEIAJI0, B CBOIO O4epelb, BO3MOX-
HBIM MCIOJIb30BaHNE OYE€Hb Pa30aBICHHOIO BJIIOCH-
Ta (06b14HO 0.5 MM GeH30aT HaTpuUs Wi ¢Tanar Ka-
aug nasa aHuoHoB U 1.5—1.0 MM a3zoTHag kuciora
WA HUTPAT DTWICHINAMMOHUS IJIsI KaTHUOHOB). 3a
CUET pa3HUILBI B 3JCKTPOIPOBOAHOCTU 3JIIOCHTA U
LICJIEBBIX aHMOHOB 1 KATMOHOB JOCTUTAIACH IIpUEeMJIC-
Masi 4yBCTBUTEILHOCTb OIIpelecHus. TexXHUJIecKoe
peleHue, npeaioxeHHoe OpuiieM 1 KojleraMmu, mo3-
BOJIWJIO TIPUMEHSITh MOHHYIO XpoMartorpaduio, Ioib-
3ysICh HE TOJIbKO KOMMEPYECKMMU MOHHBIMU XpOMAaTO-
rpadamMu, HO Takke umMmeromumMmucss BO2XKX, yto, 0e3-
YCJIOBHO, CIIOCOOCTBOBAJIO ITOMYJIIPU3allu METOAA.

Bynyuu npodeccopom yHuepcutera, @puli, mno-
BUIMMOMY, OCO3HaBaJ HEOOXOMMMOCTh MOATOTOBKU
KHUTY O MOHHOM XpomaTtorpaduu, KoTopass Morja
OBl HE TOJILKO 3aKPETUTh aBTOPUTET €ro pa3padboTok,
HO TakK>Ke MOIJIa Obl CIYy>KUTh YUeOHBIM U IIpaKTU4e-
CKMM ITI0OCOOMEM IJIsI XMMMKOB-aHAJIUMTUKOB. Tak, B
1982 r. BbIlILIa niepBasi MoHorpadus Ppulia, HAIU-
caHHas coBMecTHO ¢ I'bepre [43]. B Heli Ob1ITO TIpe-
JIOXXEHO OIlpeAe/ieHue NOHHOI XxpoMaTorpaduun Kak
BBICOKO3(D(HEKTUBHOTO XpoMaTorpapuiyeckoro me-
TOJIa pas3felieHUsI aHMOHOB MJIM KaTUOHOB C JII000M
dopmoii neTeKTUpOBaHUSA. DTO OBIJIO 0OOCHOBAHO
TeM, 4TO TIPUMEHSTh TEPMUH “HMOHHAasi XpoMaTorpa-
¢usg” TOJBKO K MOHOOOMEHHOMY pa3lIeIicHUIO U
KOHAYKTOMETPUYECKOMY A€TEKTUPOBAHUIO C ITOIaB-
JeHneM (OHOBOTO CHUTHaja “NpeAcTaBisSIeTCS W3-
JIVIITHE OTrpaHWYeHHBIM”. ABTOpPBI CUMTaIN, UTO B
cJiyyae KCIIOJIb30BaHUSI KOHAYKTOMETPUYECKOIO mIe-
TEKTOpa TEPMUHBI “OTHOKOJIOHOYHAS MOHHAsI XpoMa-
Torpapust” u “IBYXKOJIOHOYHAS MOHHAS XpOMaTorpa-
dusa” aBnsTIoTCS 60JIee TOYHBIMU. B KHUTE 1OCTaTOYHO
MOAPOOHO OMUCHIBAIOTCS CIIEKTPO(OTOMETPUYECKUE U
BIIEKTPOXUMMUYECKIE NETEKTOPHl M MX MPUMEHEHHUE B
noHHo#t xpomatorpaduu. IlogpobHO, ¢ Xpomarto-
rpaMMaMH U JETATBHBIM OIMCaHUEM, JaHbI BCE U3BECT-
HbIE Ha TOT MOMEHT IIpUMEPhI IPUMEHEHMST METONIA B
Pa3IMYHBIX OTPAC/ISIX U JUISI pa3IMYHbIX OOBEKTOB aHa-
Jym3a. K 6e3ycinoBHbIM 3acTyraM MOHOTpachuu B 001acTh
Pa3BUTHS TEPMUHOJIOTM OTHECEM CICJIAaHHYIO BIIEPBhIE
GOpMYTMPOBKY: “COBpeMEeHHasi MOHHAasI XpomaTrorpa-
¢us BKIIIOYaeT MOHOOOMEHHYIO, MOH-TIApHYIO, MOH-
SKCKIIO3MOHHYIO M XpoMaTorpaduio MOHHBIX Opra-
HUYECKHMX KOMIUIeKcoB”. Takoe pacmmpeHHoOe To-
KOBaHME METOHa MMeeTCsI TaKKe B 0030pHOIT cTaThe
®dpuna o cocrostnuu Metona [44]. B 1984 1. MmoHO-
rpaduio n3gajan Ha pycCKOM si3bIKe [22].
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IMocnenHee, cyliecTBEHHO IOIIOJHEHHOE U TIepe-
paboTaHHOe YeTBepToe u3gaHue MmoHorpaduu Opu-
a u I'vepae, Beiio B 2009 r. [45]. B npeaucioBuu
aBTOpPBI ITMIIYT, YTO IJIaBa O JETeKTOopax ObLia pac-
HIMpeHa U MOJTHOCTHIO TIeperurcaHa, BKIIOYEHBI pas-
JIeJIbI O MOH-TIapHOM XpoMaTorpadum, KauISIpHOM
anekTpodopese, PHK- n IHK-anam3e. OtnenpHas
rJaBa TOCBSIIeHa pa3paboTKe METOIUK, CTaTUCTH-
YeCKOM OlLIEHKE MAaHHBIX, BaaWJalli U KOHTPOJIIO
AQHAJIMTUYECKUX TIPOLEAYP. ABTOPHI BHUIAT CBOIO
OEJIb B TOM, llT06]51 ornurcaTtb MaT€punajbl, IPUHIIMIIbI
1 METOJIbl MOHHOI XpoMaTorpaduu B SICHOI 1 cxXa-
Toii dopme. ITockoabKy KOMMepUYeCKHe MPOMYKTHI
MOCTOSTHHO MEHSIIOTCS, 000pYyAOBaHUE [IJIsI NOHHOM
Xpomarorpaduu OIMCHIBAeTCSI B HECKOJIBKO OOIIEM
pune. OcHoOBHaY 3amaya MOHoOrpadun — OOBSICHUTH
OCHOBBI, a TaKKe MpPeIoCTaBUTh 0oJjiee MOAPOOHYIO
nH(OpMaIIMIO B BUIE PUCYHKOB 1 Tabimi. B mrenom
3TO M3HAHUE MOXHO Ha3BaTh HACTOJbHON KHUTIOM,
BCEOOBEMITIOLIIUM TTOCOOMEM JJIST MOJIb30BaTEeIIS IS
BCEX ClIy4aeB XpoMaTorpaduu BelIeCTB MOHHOTO Xa-
pakTepa.

Hxeiimc @pull — aBTOp WU COaBTOp Oolee
325 crareit 1 HECKOJILKUX KHUT W Y4eOHBIX TTOCOOMIA.
M3 Hux otMeTuM cienytoinye: “KommdyecTBeHHast aHa-
JmTrdeckas xumust” (5 u3ganuii), “MoHHass XxpoMaTo-
rpacdus” (4 uzganus) u “AHaauTUdecKast TBepaodas-
Hast akcTpakuuys” (1999). ®pull moxydnsi MHOXKECTBO
Harpaj, B TOM YHCJIe IIpeMU AMEPUKAHCKOTO XMMM-
YeCcKoro o01ecTBa B obaactu xpomarorpadum (1976) u
B obylactTu aHanuTU4eckKoi xumum (1985), mpemuto
IlepBoro MeXAyHapOTHOTO XpoMaTorpaduieckoro
dopyma (1988). ®puil mpoYnTaT MHOKECTBO JIEKIIUA
B pa3JIMYHBIX CTpaHaX, BOCIIUTAN PsiI YYEHBIX, BHEC-
IIIMX CYIIECTBEHHBIN BKJIad B pa3pabOTKy amIapaTy-
pBl 1M METOHNOJOTMM HWOHHON XpomaTorpadumu.
Hxeiimc @pun ckonvancst 10 pekabps 2012 r. Ha
89 romy Xu3HMU.

% %k ok

Takum o6pa3zoMm, HaMM MOKa3aHO, YTO UCTOKAMU
MOHHOI XpoMaTorpaduu CIIyKIU pa3paboTK B 00-
JlacTu “HeopraHuyeckoii xpomartorpacpuu” (1930—
1950 rr.), pa3zBuTHe XpoMmaTorpacu4yeckoil TeXHUKU
(1950-e rr.—Havajo 1970-X IT.), a TaK>Ke TEXHOJOTUU
MMOBEPXHOCTHO IMOPUCTHIX COPOEHTOB (CHavajga s
I'X, 3atem mra BO2XKX B 1960-¢ rr.). Kimrouom K co-
3MaHUIO U IIOCIEAYIONIEMY MTHTEHCUBHOMY Pa3BUTUIO
MOHHOI XpoMaTorpadru NOCIyXKUIO0, B IEPBYIO OUe-
pelb, co3maHue CIIOCOOOB CHMHTE3a MOHOOOMEHHU-
KOB HHU3KOW eMKocTu (cHayaia CMOJUIOM, 3aTeM
®puneMm), a Takke TTy00KOe MOHMMaHUE TPOLeC-
COB, Mpoucxoisimux Ha copbeHTax. MU Cwmomn, u
®Dpuir B cCBOMX BOCIIOMUHAHUSIX O PaHHEH UCTOPUU
METOJIa OTMEUAlOT, YTO YCIIEXy MeToAa CIIOCOOCTBO-
Bajia ObICTpasi KOMMepLIMaJIU3alys pa3paboTaHHBIX
MMU TEXHOJOTUi, a TaK:K€ aKTMBHOE y4acTHe MHO-
JKeCTBa I0JIb30BaTeJIeii, pa3BUBAIOIINX METOM B pa3-
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JIMYHBIX OTPACISIX U B MIPUMEHEHNU K CaMbIM pa3HO-
o0pa3HbIM O0OBEKTaM HcciaeaoBaHuil. [lo MHeHUIO
kosutern CMmonna Pusenso, “u3obpeTeHue [MOHHOI
xpoMaTtorpaduu| U KoMMepLUaIu3alusl TeXHOJO-
T'MU — OJHA M3 BEJIUYAWIIMX UCTOPUI ycriexa B aHa-
Jutudeckoit xsumuu 20-ro Beka” [31].

Asmop evipaxcaem eayboKyr NPUHAMEALHOCMb
akademuxy F0.A. 3on10moey 3a npasku u yeuHvle 3ame-
YAHUsI.
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