CoBpeMeHHbIe acnekTbl XpomaTorpadum

Jlekumna Ha Temy: MoOHHaa xpomaTorpadpus

MuHaxeBa Nynwapart CanayatoBHa — AOKTOP NeaarormyecKkux Hayk,
KaHAMAAT XMMUYECKUX HayK, npodeccop Kadeapbl AKXuTPI



UoHHasa xpomaTorpadgus

XuakocTHasa xpomaTtorpadums nogpasaensieTca Ha.
» CUTOBYIO XpomaTtorpaduio - pasfeneHmne KOMNoHEHTOB OCYLLECTBMNAETCH 3a CYET pasHuLbl B
PacTBOPUMOCTU MOSEKYI NPU UX NMPoXoXaeHun (ounstpaunm) yepes criom copobeHTa;
> agcopOUMOHHYHO XpomaTtorpacdumro — 3a CYET pasHuubl B agcopbupyemMocTn MOMeKyr,
NPOXOOALMX Yepes Cron YacTuy, copbeHTa, NOKPbITLIX HENOABMXHOM (ba3on B BMOE TOHKOro Crnod
NN NOBEPXHOCTHO MPUBUTBIX paguKanbHbIX rpynr;
> MWOHOOOMEHHYK M MOHHYHK XpomaTtorpadumm — 3a cYeT pasHuuUbl B CNOCOOHOCTN K OOMEHY
NoHaMN C MIOHOOBMEHHNKaMMN,

UoHHasa xpomaTtorpadma (UX) - ocHoBaHa Ha B3aMMOLEWUCTBMA aHanuTa C 3apsiKeHHbIMU
MOHaMU B MOABWMXXHOM U CTauMoHapHOM doasax.

UX ona pasgeneHna aHannampyemMblX COeANHEHUN NCMNOMb3yeT NOHOOOMEHHbIE MaTepuarnsl.

UX wWwunpoko npuMMEHSIETCS B pasfuyHbiX obnactax, BKIOYas aHanu3 BOAdbl, MNULLEBYHO
NPOMbILLNEHHOCTb, dhapMaLeBTUKY, DNOXMMULIO U OKPYXKAIOLLLYHO cpeay.

UX nmeet cBoM 0COBEHHOCTU, MOXET AOMNOSHATL APYrne MeToabl XpoMmaTtorpaduu.

NHorga X n BOXX moryT ncnonb3oBaTbCsl BMECTE A1 BbINOSTHEHNS KOMIMIEKCHOro aHanmsa,
OCOBEHHO nMpW aHanu3e CnoXHbIX CMecen, rae TpebyeTcs Kak pasgeneHne MOoHOB, Tak WU
OpraHN4ecKnUx CoeanHEHUN.



MUX Bkntovaer pa3findyHble MeTOObl, B 3aBUCMMOCTU OT NPUHLUMNA pPpa3AaernnieHnAa 1 Tuna MOHOOOMEHHOro
MaTepuana, ncrioyfib3yemMoro B rnpouecce.

OcHoBHbIe Buabl UX:

KatnoHHasa noHoobmeHHasa xpomartorpadusi (KMX): B aTom metoae MoHOObMeHHbIM maTepuan obnagaer
oTpuuaTenbHbIMU 3apsigamMmm N B3aMMOLENCTBYET C KaToHaMmu B Npobe. CrnegoBaTtenbHO, aHanuU3npyoTcd
KaTUOHbDI.

AHMoHHas noHoobMmeHHasa xpomartorpadust (ANX): B aTom mMeToae MOHOOOMeEHHbIM MaTepuan obnagaet
NOMIOXKNTENbHBbIMU 3apsgamMn U B3auMOLAENCTBYET C aHMOHamu B Nnpobe. CnegoBaTtenibHO, aHaNM3npyroTCcs
AHMOHDI.

Ob6palleHHo-dhasoBas MoHoobmeHHas xpomartorpadusa (OUX): aToT MeTod KOMOUHMPYET NOHOOOMEHHYIO
XpomaTorpaduto ¢ obpalleHHO-da30BoON, YTO NO3BOMSET pa3aenaTh Kak KaTUOHbI, Tak N aHUOHBI.

Xpomatorpadus Ha copbeHTax ¢ obpalleHHO-ha3oBbIM 3PEKTOM: STOT METOA UCMOMb3YET cneunanbHble
copbeHTbl ¢ obpauleHHO-da3oBbIM 3 dEKTOM ANa pasgeneHnsa MOHOB 1 MOSIEKYI.

NoHocenekTuBHaA XxpomaTorpadus: 3ToT METOA UCMNOSMb3YEeT NOHOCENEKTUBHbIE COPOEHTbI ANns
crneundunyeckoro pasaeneHusi MIOHOB ONpeaeneHHbIX BUOB.

PasnuyHble BMabl MX No3BONSOT aHanM3MpoBaTh pas3nnyHble TUMbl MOHOB M MOMNEKYI, YTO Aenaet MeToabl
NX Ba)KHbIM MHCTPYMEHTOM AN aHanUTU4eCKom XM 1 Apyrx obnacren.
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MoHHasa xpomaTorpadpus

WUoHHasa xpomaTtorpadua (UX) — aTo BUA XKXNMOKOCTHOW XpomaTtorpadum ons pasgeneHns KatTMoHoB U
aHNOHOB C UCMONb30BaHMEM NOHUTOB HU3KOW OOMEHHON EMKOCTM.

B uenom, obmMeHHasi eMKOCTb onpeaensieT KoNM4ecTBO MOHOB, KOTOPLIE MOTYT BbITb yaepKaHbl
copbeHTOM B npoLiecce MOHOOOMEHaA.

«Hun3kasi oOMeHHas eEMKOCTb» O3Ha4aeT, YTO COPOEHT cnocobeH yaepxmBaTb OrpaHN4YeHHOe
KOITMYECTBO MOHOB. OTO MOXET ObITb MONE3HO B OnpeaeneHHbIX criydasx, Harnpumep, ecnu Tpebyetcs
CeneKkTUBHOE pasferneHne MOHOB UMK ecrnv aHanu3npyemMblii obpasel, CoaepXUT TONbKO HebornbLLoe
KOITMYECTBO MOHOB, KOTOPbIE HYXXHO pa3aennThb.

«Hun3kasi obMeHHasi EMKOCTb» TakXe MOXET ObITb NPeAnoYTUTENbHOW NpU paboTe C BbICOKOM
KOHUEHTpaLumnen NoHoB B obpasue, YToObl n3bexatb nepeHachILEHNA COPOEHTA U CHUXKEHUS
pasgenuTenbHoOn CrnocoBbHOCTU KOSTOHKN.,

B uenom, "Hn3kass obMeHHasi EMKOCTb" NOAYEPKUBAET TO, YTO KONOHKA Unn copbeHT obnagaet
OrpaHM4YeHHOWN CrOCOBHOCTLIO yaepPXKNBaATb MOHbI, YTO MOXET ObITb MNOSIE3HBLIM B ONpeaesieHHbIX
YCNOBUSX 3KCNepuMeHTa Un aHanusa.

B 3aBMCMMOCTM OT XapaKkTepUCTUK aHaNMM3NpyeMbIX MOHOB (HarpumMep, ux 3apsda u paamepa),
BblOMpaeTcs coOTBETCTBYHOLLMN cOpbeHT. CopbeHTbl MOryT 6bITb KAaTUOHHBIMW (rIpueeKkarwuMu
KamuoHbl) NN aHNOHHBIMW (ripueriekarowuMu aHUOHbI).



LLInpokoe pacnpocTpaHeHUE MOHHOM XpomaTtorpadunm obycrnoBneHo psaom ee

OOCTOUNHCTB.

B0O3MOXHOCTb ornpegendaTtb O4eHb OonbLUOE YnCIIO HeOopraHM4YeCknx " opraHmM4eCkmnx
MOHOB, a TaKkXe ogHOBpEeMEHHO onpeaenAaTb KatTnoHbl U aHNOHDbI;

Bbicokas 4yBCTBUTENBHOCTb onpeaeneHna (oo 1Hr/mn 6e3 npegBapuTenbHOrO
KOHLIEHTPUPOBaHNSA);

Bbicokasi CENeKTMBHOCTb N 3KCMNPECCHOCTb (B TeyeHmne 10-15 MUHYT MOXKHO onpeaenunTb
10 NOHOB, @ NPU 3NONPOBAHUM FPaaneHTa — bonee 20 NOHOB 33 25 MUHYT);

Manbin 06bem aHanu3anpyemoun npobbl (TpebyeTcs He Gornee 2 Mn o6pasua);

LLinpoknn auanasoH onpenensieMblx KOHUeHTpauun (ot 1Hr/mn go 1000 mr/n 6e3
pa3baBrneHus);

B03MOXXHOCTb UCMOMNb30BaHUS Pa3NUYHbIX JETEKTOPOB U UX KOMOUHALNKA, YTO
no3BonsieT obecnevYnTb CENEeKTUBHOCTb U Maroe BpeMs onpeaeneHus:;

Bo3MOXHOCTb NONMHOW aBTOMaTU3aLUnm ornpeneneHn4d,

[ToriHoe oTcyTCcTBME (BO MHOIMMX Criydasix) npeaBapuTenbHOM npobonoaroToBKMU.



Hepnoctatkm NX:

* CITO)KHOCTb CMHTE3a MOHOOOMEHHWUKOB, YTO 3HAYUTENLHO 3aTPyaAHSAET pa3BUTUE METOAA;
* 3(PPEKTUBHOCTb pasgeneHnsa Huxe no cpaBHeHUO ¢ BOXKX;

* HeobXoOMMOCTb BbICOKOW KOPPO3MOHHOW CTOMKOCTU XpomaTtorpapunyeckon cuctemMmbl, 0COBEHHO npu
onpenesieHMn KaTMOHOB.

Tak, Metoq OCHOBaH Ha 3KBMBANIEHTHOM OOMEHEe MOHOB pacTBOpa Ha MOHblI HENOABWXXHOW TBepﬂOVI

d.’)a3bl (cop6eHTa). UoHbl u3 obpa3sua e3aumodelicmeytom ¢ byHKUUOHalIbHbIMU 2pyrnamu copbeHma, 4mo rnpueooum K ux
3adepxkKke unu yoepxxueaHuto 8 KOJTOHKe.

NoHOOOMEHHbIMI CBOMCTBaMM 00nagatoT MHOrMe NpupoaHbie U CUHTEeTUYeckne coeamHeHns. Hanbonee
LUMPOKO WMCMONb3YHTCA CUHTETUYECKME OpraHnYeckne MOHUTbI. BOonbLUMHCTBO TakMX MOHOOOMEHHMKOB
COCTOSAT U3 MaTpumubl AuBUHUNGEH30MNa 1 cononumMepa CTUpona.

OTOT cononnumMep nerko obpasyerca n obnagaeT BbICOKOU (PUNKO-XMMNYECKON CTONKOCTbIO B Pa3fNYHbIX
ycrnosuax. [llonumep MoXeT ObiTb UCNOMb30BaH B Ka4eCcTBE MOHOOOMEHHMKA TONMLKO NOCIe BBEOEHMUSA B
MaTpuly MOHOreHHbIX rpynn. MoHoreHHaa rpynna cocTouT M3 AByX MOHOB. OOWMH M3 HUX MPOYHO
CBA3bIBAETCS 3a_CYET KOBAJIEHTHbLIX CBA3EW W HasblBaeTCA oyHKUMOHANbHOW rpynnon (oMKCMpOBaHHbLIN
NMoH). [NpoTMBONOMNOXHO 3apsiKEeHHble WOHblI CBA3bIBAOTCA C  (PUKCUPOBAHHLIM _WMOHOM 33 CYeT
ONEKTPOCTAaTUYECKOro B3ammoaencTemga. KX HasbiBalOT MPOTUBOMOHAMW. OTU MOHbI MOTYT ObITb
3aMeHeHbl 3KBUBaSIEHTHbIM KONMM4YeCTBOM MOHOB C OAHOMMEHHbLIM 3apsa40M B pacTBope.

B 3aBMCMMOCTM OT CUNbl ABOWHOW KUCIIOThI (MM OCHOBaHUSA) (OUKCUPOBAHHOIO MOHA MOHOOOMEHHWKN
nogpasaenstoTcs Ha CUITbHOKUCTIbIE, CpeHOKUCTIbIe N cnabokucribie (Mnu OCHOBaHUS).




Tabrnunua 1. Knaccudpumkauma MOHOOOMEHHUKOB

NoHOOOMEHHMK Tvnbl MoHoreHHbIe rpynnbl
KaTMoOHOOOMEHHMK -CUNbHOKUCIIOTHbLIW -SO;5-
-CPEHEKNCTOTHbIN -POj, -AsOy
-CNaboKNCNOTHBbIN —COO
AHNOHOOBMEHHIK -CUINbHOKMCOTHBIN “RsN*
o - + +
-CPEeAHEKNCIIOTHbIU RaN*/R;HN
-RH,N*

-CITabOKNCNOTHbIN




Pa3,£|,eneHme KaTUOHOB NMPOUCXOOAUT HA KaTMOHOOﬁMEHHMKaX, KOTOpble

cogepkaTt dukeuposaHHble rpynnbl SO3, PO3-, —COO" 1 KaTMOHbI B KauecTse
NpoTMBOMOHA. PaBHOBECHe MOHHOro 06MeHa ONMMUCbIBAETCA CXEMOW:

NRSOsH +Me = (RSO;)nMe +nH’

Moasu>KHOM pa3on npu pasgeneHnn KaTMOHOB Yalle BCero ABNAKTCA PACTBOPbLI
((1-5)*103M) conAHON, a30THOM KUCAOT UAN KX conen. Paspenaemble KaTUOHbI
SNIIONPYIOTCA C KONOHKM B pe3ynbtaTe MX 3amelleHna B ¢dase MOHOOOMEHHMKaA
KaTMOHaMM, COAEPHKALLMMUCA B NOABUKHOWN Pa3e.

PasgeneHme aHWMOHOB MPOM3BOAMTCA Ha AHMOHOOOMEHHMKAX, coAepXKallux
dunkcmpoBaHHble rpynnbl —NR3;, -NHR,, -NH,R #“ aHWMOHbI KaK NpPOTUBOMUOHLI.

nR;R3;N+OH + An™ = (R;R3N+)nAn + nOH-



[Mpn npoBeneHun nboOro xpomarorpagpuyeckoro pasgeneHusi Bolbop HenoaBMXHOM dbasbl MMeeT bonbLioe
3Ha4deHue.

CuHTe3 copbeHToB Ana VX 3aTpygHeH, MOCKOMNbKY K HAM NpeabsBnseTcst A0BONbHO MHOro TpeboBaHuii:

COpOEeHT AoMmKeH UMeTb HU3KYH MOHOOOMeHHyr emkocTb (0.001-0.1 make/r). 3TO cBA3aHO C
NCMNONb30BaHMEM  KOHAYKTOMETPUYECKOrO AETEeKTUpPOBaHWUA, Mpu KOTOPOM HeobXxoauMMbl  SnHOEHTHI
(pacmeopbl Kucriom, corned, O0CHo8aHul) C KOHueHTpauuen meHee 0,01 M. [Ona addekTnBHOro
pasfeneHns C MOMOLLLIO TaKMX 3NEHTOB TPeBYOTCS HU3KOEMKOCTHbIE MOHOOOMEHHbLIE COPOEHTHI;

AnameTp copbeHTa He AoMmKeH npeBbiwaTb 50 MKM (0ObIYHO OH paBeH 5-10 MKM). TONbLKO B 3TOM
Cllydae MOXHO OOCTUYb BbICOKOMN 90PEKTUBHOCTU pasaerneHus.

3epHa copbeHTa AOMKHblI 00flagaTtb BLICOKOM MeXaHM4YeCKOM MNMPOYHOCTbLH U YCTOMYUBOCTbLIO K
AaBNeHUI0, KOTOpoe BO3HUKaeT npu pabote ¢ menkogucnepcHon HenoaBmxHon asoun;

copbeHT pormkeH obnagatb BbLICOKOM XUMWUYECKONM YCTOMUYMBOCTbLKO MO OTHOLUEHUK K
anoupyowemy pactBopy. OH J0rmKeH COXpPaHATb CTabuNbHOCTbL B LUMPOKOM MHTepBane pH. OTum
TpeboBaHNAM YyOOBMETBOPAKT MNOBEPXHOCTHO-MNOPUCTLIE (NENNUKYNAPHbIE) MOHOOOMEHHUKN, KOTOpblEe
COCTOAT U3 TBEPAOro MHEPTHOro a4pa, NOKPbLITOrO TOHKUM CNoeM MoHuTa. Ha Takux copbeHTax ObICTpo
yCTaHaBNMBAETCA paBHOBECUE, NOCKOSbKY ANdy3nss B TOHKYIO MOHOOOMEHHYIO MMNEHKY 3aHMMAaEeT Marno
BPEMEHM.

B pesynbrate yckopseTca xpomartorpaduyeckui npouecc n gocturaeTcs Bblcokad adpeKTUBHOCTD.



HaumenoBanme Jlmametp | @yHKIMO- HounoodmenH | CterneHsb
MacTUull, [HallbHas asi eMKOCTD CIIINBKH,
MKM rpyIna MMOJIBIKB/T %
AneTekcOA-1000 12 -(SO3) — —
Anprexc Aunon HC 12 -(NH;)" 3 —
AMunHekc A-27 12-15 -(NH;)" 3,2 8
AMunekc A-28 g | -(NH;)" 32 8
AMuHekc A-27 6-9 -(NH;)" 3,2 8
AN-X 11 - 4 2,4,8,12
AMUuHeKc A-5 11-15 [N(CH3)3] ' C1 |5 8
AMuHekc A-7 7-11 -(SO3) 5 8
AMuHeKC A- 8 5-8 -(SO3) 5 8
AMuHekc A- 9 11-12 -(SO3) 5 8
Bekxman AA —15 11 -(SO3) 5 8
Bekman AA — 20 11 -(SO3) 5 8
'amunsToH HA 7—10 -(SO3) 5 4,6,8,10
I"ammisTon HC 7—10 -(NR3)"Cl 5.2 235
Happym JIC A 14 -(SOs3) > 8
Happym JIC 6A 11 -(SO3) 5 8
Honekc SB 5-20 -(SO3) 3 7
Honekc SA 10 -(NR;)Cl 3 8
Honomnak 10 -(SO3) 3-5 —
Cdepon JEAE 10,16.20 | -(SO3) 1.5 —
Cdepon mukpo C300 | « -N(C,Hs)," 2.0 —
Cdepon B300 « -COOH 1.5 —
XpoMaKC 11=12 [N(CH;);]'Cl | 4 2.4,8,12
XPOMIKC KaTHOH 11 -(SO3) 4 8,12

OCHOBHbIEe XapaKTepPUCTUKHN
copbeHToB Aana UX

Tabnunua 2. NonnmepHsoble
MOHOOBOMEHHbIe copbeHTbl,
NPMMeHAEMbIe B UIOHHOM
XpomaTorpadpum



B WOHHOM XxpomaTtorpadpum 4acTto MUCMOSb3YyHTCHA KOHAYKTOMETpPUYECKNE OeTeKTopbl,
KOTOpble U3MEPSIOT HU3KOYACTOTHYO NPOBOAMMOCTL antoata. OHM NPOCTLI N0 KOHCTPYKLUMN,
NMELOT HU3KNK pabouunn obbem (4o 0,5 MKN) N WKUPOKMA NMHEWHBIM Ananas3oH [T, KoTopbIn
MOXeT gocturatb 106.

[leTekTop COCTOUT M3 MNPOTOYHOM HAYEUKW, MHOMKATOpa U CUCTEMbI perncrpaumm
KOHOYKTOMETPUYECKOro CUrHarsa, B KOTOpYH NogaeTcsl aHanmsnpyemMbl pacTBop.

Mhounkatop  rpagympyetrca B npegenax  eanHiy, Om-1 mnm MkOwm-1.
KoHOyKkTOMeTpumyeckasa syenka rnpeacraBnsier cobom manorabapuTHyO Kamepy, COCTOALLYHO
N3 [OBYX B3auMMO3aMeEHHAEMbIX 3JIEKTPOLAOB, W3rOTOBMEHHLIX W3 MfaTuHbl, 30510Ta,
Hep)KaBeloLwen ctanu nnn gpyroro MUHEPTHOMo NPOBOASILLIEro MaTepunana.

ConpoTuerieHne a4enkn odbIYHO N3MEPAETCA MOCTOM YUTCTOHA. JNeKTponpoBOAHOCTb
BonbLUMHCTBA PacTBOPOB BO3pacTaeT NpuMepPHO Ha 2% npu NoBbilEHUN TeMMNepaTypbl Ha
100C, noatomMy B KOHOYKTOMETPUYECKUX AEeTeKTopax npeaycMoTpeHa TemnepartypHas
KOMMNeHcauuns.

[Tockonbky B WX B Ka4yecTBe OSIlOEHTOB UCMOSIb3YIOTCA PaCTBOPbl  CUSMbHbIX
SNEKTPOSINTOB, OJIA CHMXKEHUA X (POHOBOW 3NEKTPONPOBOAHOCTU MOcne pasaernmresibHON
KOJSTOHKN yCTaHaBfMBalOT BTOPYH) KOMOHKY — TOPMO3HYH (KOMMEHCAUMOHHY) KOJSIOHKY, B
KOTOPOW  3rOEHT rMpeBpallaeTtca B BOAY WM pacTBOp C  OYEHb  HU3KOW
ANEKTPONPOBOAHOCTLIO, a pasfensieMble MOHbI MpeBpaLlaroTCs B CUNbHbIE 3NIEKTPOSINTLI.
Takon BapmaHT Ha3blBaeTCA ABYXKOTOHOYHOM UX.




BaXXHbIM [OOCTOMHCTBOM [OBYXKONMOHOYHOU WX 4aBNAKOTCA HU3KKNE
npenensl 0OHapyXXeHUa MOHOB U NMIMHENHOCTL [T B LUMPOKOM MHTEepBare
MX KOHUEHTpauun. 3ITO p[JaeT BO3MOXHOCTb WCMOMb30BaTb METOoA
CTaHOAPTOB B KOSIMYECTBEHHOM aHanmae 6e3 0bs13aTerIbHOro NOCTPOEHUS
rpagupoBOYHOrO rpaduka.

[lpn  ucnonb3oBaHUM  SMIOEHTOB C  HU3KOW  3NEKTPUYECKOU
NPOBOAUMOCTbIO  KOHOYKTOMETPUYECKUM  OETEeKTOp  NPUCOeaUHAIT
HENOCPEACTBEHHO K pasgenstoulen KosfioHke. Takou BapuaHT WMOHHOW
XpomaTorpadoum Ha3saH O4HOKOTOHOYHbLIM.

Ona nopaep)aHUsi BbICOKOW  YyBCTBUTENbHOCTM  OOHapyXeHus,
UCMONMb3YIOT  3M0EHTbl C  HU3KOW  3MEKTPOMPOBOOHOCTbIO B
O HOKONMOHOYHOM BapuaHTe.

Ho B 3TOM cnyyae WCMOMb3ylT SMIOEHTbI C BbICOKOW CTEMNEHbIO

cxoacTBa C aHMOHOOOMEHHMKOM, YTO MO3BOSAET A0OUTLCS ObICTPOro w
CENEKTUBHOIo pacnpeaeneHns obHapyXnBaemMbiX aHUMOHOB.




B kauecTBe an0eHTOB B JaHHOM BapuaHTe UCMONb3YITCA apoOMaTUYECKNE KUCITOTbI UNK
NX conun, 3HadeHme pH aneHToB Bapbupyetca o1 3 A0 8. Npn 3TOM MOryT UCMnonb30BaTbLCS
HEe TOSIbKO KOHOYKTOMETPUYECKME, HO U CNEKTPODOTOMETPUYECKUNE, JTIOMUHECLIEHTHLIE,
nongaporpadundeckne aetekTopbl (Tabn.) 3710 ewe Oo4HO NPEUMYLLECTBO OOHOKOSIOHHOIO
BapuaHTa.

Ho B 0QHOKONOHHOM BapuaHTe npeaenbl ObHapy>XeHUs MOHOB, KaK MpaBuio, BblLLE,
4yeM B ABYXKONOHHOM BapuaHTe, a IMHENHOCTb rpagynpoBOYHOro rpacdmuka coxpaHseTcs B
Y3KOM MHTEpPBane Ux KOHLEHTpaLmw.

NX aBnsetca o4eHb 3PPEKTUBHLIM METOAOM onpenerieHUsa UOHOB, Ha pucyHKax 2-3
NoKasaHbl NpuMepbl pasgaeneHns CroXHbIX cMecen KaTMOHOB M aHMOHOB.

MX C KOHOYKTOMETPUYECKMM [OETEKTOPOM - nyywmnM cnocob onpeneneHus
HeopraHn4yeckux aHuoHoB. PasgeneHve daule Bcero npoBOAAT B MNOBEPXHOCTHO-
MOANMPUUNPOBAHHbLIX WMOHOODOMEHHMKax Manom emkoctn (meHee 0,1 MM/r). HwxHuin
npenen onpeaensemblx KOHUeHTpaumn 1-10 Hr / 1.



Tabommua. /lerekTopbl, HCNOJIb3yeMble IIPU AHAJIU3E 00bEKTOB OKPY KaKOIIel cpeabl B

BI/KX u UX
Tun nerekropa N3mepsieMbin MuHumaibHoe N30uparebHOCTh
napamerp orpesessieMoe
KOJIM4YEeCTBO, T
CrekrpodoromeTpu OITHYCCKAs 10-10 Bricokoe
YECKUE MIJIOTHOCTH
dayopuMeTpHYecKUe MHTEHCUBHOCTb 10-11 O4YeHb BBICOKOE
(iryopecreHIun
KoHnaykroMeTpuieckue AIIEKTPOITPOBOJ 10-9 Huzkoe
HOCTh
AMIIEPOMETPUYECKUE Benmnuuna O4eHb BBICOKOE
TOKA 10_11 - 10_9
Macc- Bennynna
CIIEKTPOMETPUYECKUE MOHHOI'O TOKa 10-12-10-10 OueHb BBICOKOE
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Puc. 2. PasgeneHne cmecm KaTMOHOB Ha MOHOOBMeHHMKe lonPac SCG 1: 1 — meab; 2 — AMTUIN; 3 — HATpPUI; 4 — aMMOHUN;
5 — HUKenb; 6 — Kanun; 7 — UMHK; 8 — KobanbT; 9 — mapraHeu,; 10 —marnmii; 11 — kanbuuii; 12 — Kagmunia. NogsurkHaa ¢asa:
cmecb 4mM BUHHOM 1 2MM LLLaBENEBOM KUCAOT
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BpemMsA, MMUH
Puc.3. PasgeneHne aHMoHOB Ha MOHOOBMeHHMKe lonPac AG11: 1 — nsonponunatundocdoHart, 2 — Quinate; 3 — pTopua;
4 — auetar, 5 — nponnoHart; 6bopmuat; 7 — metuacynbdoHat; 8 — Pyruvate; 9 — xnopat; 10 — BanepmaHoBas Kucnora; 11 —
MOHoX/1I0paueTaT; 12 — 6pomart; 13 — xnopua,; 14 — HutpuT; 15 — Tpudtopauetar; 16 — bpomuna; 17 — HUTpaT; 18 —
nepxnopart; 19 — ceneHut; 20 — KapboHaT; 21 — manoHat; 22 — manear; 23 — cynbdaT; 24 — okcanar; 25 — KeTomasioHar;
26 —Sn042-; 27 — dtanar; 28 — pocdar; 29 — xpomat; 30 — ynutpar; 31 — Tpukapbanunar; 32 — usoyntpat; 33 — UUC-
aumMHuTaT;34 — TpaHcaunHuTaT, NMoasukHaa ¢asza (50 —100) mM NaOH, rpagneHTHbIN pexnm



MoHHasA xpomaTtorpadua 4acTo UCMOAb3yeTca Npu
onpeaesieHnn BeLWecTs, NepevyncaeHHbIX HUKe:

*  QHWOHbI HeopraHuyeckmx kncnot (HCI, HNO3, H,S, H;BO,
nap.);

*  MOHO-U ANKAPOOHOBLIX KNCOT;

° LWeNoYHble U WeNoYHO3emMeibHble MeTa /10B;

* AHMOHHbIX KOMMNJIEKCOB NepexoaHblX MeTanN0B;

* OKCOaHWOHOB;

* anndpaTtn4yeckmMx aMmHOB;

* OKCMAOB a30Ta, cepbl U pocdopa.



Ucnonb3oBaHue ANA pelueHna 3Koaormieckux npobnaem.
OOHMM M3 Ba)XHbIX HamnpaBNeHUA WUCMONb30BAHUA WOHHOWM
XpomaTtorpadmum nasnfeTcs aHanu3 BoAbl. M3BECTHO, HACKONbKO
BaXKHO onpeaenmTb KOMNOHEHTbI BOAbI Pa3/IMYHbIX TUMNOB.

Cpe,u,m 9TUX KOMMNOHEHTOB 3Ha4YunTe/ibHoOe MeCTO 3dHUMMAoT
HeoOpraHM4YeCrne dHNOHDbI, NOHDbI MeTaN/108B, MOHOIeHHbIE
opraHmn4yeckme BelecCrtBa.

MX ObICTPO 3aHANA MEeCTO B pAay aHAIMTUYECKMX METOAO0B,
noaxoaAwmMXx Ana onpeaeneHna  YyKasaHHbIX KOMMOHEHTOB.
[Mpumepbl onpeaeneHmna MOHOB B BoAe NpeacTaBaeHbl B Tabaunuax
N Ha PUCYHKaX.
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O0beKT aHa/Im3a

OnpeﬂeﬂﬂeMb[e Paznensromas Ko1oHKa [ToxsmxHas Q)a3a Coums MT/TI Sy
AHHOHBI
Peunas u cTouHast BOJIBI NO;, PO, Dionex Anion (4x250 mm) | 1,5 MM Na,COs/ 0,007 (NO3) 0,018
5,0 MM NaHCO; 0,017 (PO4™) 0,045
Peunas, rpyHTOBas H F°, CI', NO;3, SO42', L XHUKC-1 (3x250 mm) IMM THpO3uH (pH 10,8) | 0,01 0,02
CTOYHAsA BOJEI ClOy4, HPO,’ ", SCN”
Peunas, rpyHTOoBas u Seng', SeOf', AsO43 "B | Dionex HPIC-AS 1,5 — 2.4 MM Na,COs/ 0,02 Mxr (Se) o
BOJIOTIPOBOAHEIE BOBI npucytcteuu F, CI', (3x250 Mm) 2.5 — 3.0 MM NaHCO; 0,5 mxr (As) —
NOs’, SO~ T
« F’, CI', NO5, SO5”, SO4” | Dionex Anion (3x250 MM) | 3 o \M NaHCO/ 0,01 -
2,4 MM Na,COs3 -
MunepaibpHas Boja F, Cl, Br « & s
I'eorepmansHas u o3epHas | F, CI', Br, PO, SO, « « 0,005 (F, CI)
Bopa 0,05 Br, Po,", |01
S04™)
I'eoTepmanrHag BoJa F, Cl, Br, SO~ « 2.0 MM NaHCO/ BEICOKHE
1,6 MM Na,CO; D001 —
0,021
ATtmocdepHBIe OcaKH F~, CI', NOs’, SO4~ « 3.0 MM NaHCO3/ 0,02, 0,06 (SO 43')
2,4 MM Na,CO3 0,004 —
o ) o 0,03
« F', CI, NO,', NOs,, Br, 3,0 MM NaHCO5/ 0,001 — 0,005
PO,4™, 504" 3,0 MM Na,CO; < 0,05

Tabnunua 1. Mpumepbl onpeaeneHns HeopPraHMYeCKMX aHMOHOB B BOAAX M aTMOChEPHbIX 0cagKax

ABYXKO/IOHOYHOM MOHHOM XpoMaTorpaduei




OOBeKT aHa/In3a OnpenenseMbie Pasziemnsromas KoJI0HKa IToaBiokHas dasa Camum, MI/TI S,
AHUOHBI
Peynast 1 rpyHTOBas Mg2+, Ca*" DionexCation (6x250MM) | 1MM Pb(NO;), — 0,1 MM | 0.05 — 1.1 =
BO/IbI HNO; (pH 4)
ITurheBas n Mg2+ Ca?? NSK GEL IC-Anion-SW | 1yM DJITA (pH 6.0) 0,05 _
BOJIOIIPOBO/IHBIE BOIBI (4.6x50MmMm)
. 0,007
« Q Dionex CS-2 (4x250mMm) 2 MM STIUTCHINAMIH — 0,01 -0,02
2 MM JIMMOHHAas KHCII0Ta
0,025
« Na', NH,, K, Mg®", | llosepxuoctso- 11,5 MM HNO; — 1 aM | %02
24 CyIb(UpPOBAHHBII o
Ca TIJICHIHAMMOHUIT
KATHOHOOOMEHHHK e X
(emkxocts 0.017 M3KB/T) Tpat (P o,
0,004-0.02
Jloxnesas Boza Na* NH," K’ « 6 MM HNO; 0,005 -0.020
To ke Na'. NH,". K. M g2+, R 35MM HCI1, 2 MM )
Ca*", Sr*’ ructiaH — 45 MM HCl —
["'eoTepmanbHas Boja DionexCation (6x250MMm) 0,005-0:015 0’01 5

Li", K", Na", NH,

3,0 MM HNOj3

Tabnuua 2. NMpumepbl onpeaeneHna HeopPraHNMYECKUX KaTMOHOB B BOAAX M aTMOCPEPHbIX OCaZKaX ABYXKO/IOHOYHOM U
OAHOKOJIOHOYHOM MOHHOM XpomaTtorpaduen
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BpemMA, MHUH

Puc. 4 Pa3geneHune aHMoHoB (mr/mn) B neyebHo-muHepanbHol Boge: 1 — dtopug, (0,8); 3 — 6pomart (0,01);
4 — xnopunpa (122); 5 — Hutput (0,5); 6 — 6pomunpa (46); 7 — nepxnopart (0,07); 8 — HutpaT (1,5); 9 — docdat (1,6);

10 — cynbdaT (51,0). NoasukHaa dasza: 9,0 MM KapboHaT HaTpus
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BpemMA, MUH

Puc.5 OnpepeneHne aHnoHos (mr/n) B nutbesoit Boge: 1 — dtopupg, (0,04); 3 — 6pomar (cneapl); 4 — xnopupa (16,2); 5
—HUTPUT (He onp.); 6 — 6pomua (0,03); 7 — nepxnopat (0,04); 8 — HuTpaT (3,9); 9 — pocdar (0,15); 10 — cynbpat
(18,3). MoasukHaa ¢pasza: 9,0 MM KapboHaT HaTpuA



Nna onpeneneHnsa 3arpsa3HEeHUM B No4vBe U AOHHbLIX OTIoXeHuAxX WX
MeToAOM MNPUMEHAIDTCA Caydan aHanusa BOoAbl MOC/Ae UX 3aMeHbl Ha
BOAHbIN 3KCTPAKT.

MHTepecHbIM MNpPMMepom ABAAETCA onpeaeneHrne KOMMNOHEHTOB
CNOYKHOM CMecn aHMOHOB B FTOPOACKOM NMo4yse, XpomaTorpamma BOAHOrO
9KCTPaKTa TakoM Mo4sbl NpeacTaBieHa Ha puC.

B ropoackoi noyse MHOrMO XJ10pUAOB, YTO sABAAETCA caeacTBUEM
NPMMeHeHna npoTmBorononeaHbix AobaBoK. MoHHaa XxpomaTtorpadus
TaKXe MOXeT MCMNO0b30BaTbCA A/ onpeaeneHmna opraHMYeckux MOHOB,
TaKUX KaK aueTtaT, ¢opmumaTt, a TaK¥Ke annudpaTMvyeckmx amMUHOB W
rmapasnHoB.
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Puc. 6. XpomaTtorpamma BOAHOM BbITAXKM No4YBbl. KONOHKa cTanbHana (250x4,6) mm, Vydac 302 IC. MoaBuKHas
dasza —4 mM dTtaneBasa kncnota, pH 4,6. leTeKtop — KOHAYKTOMETPUYECKN I



B Bo3ayxe ¢ nomouwbio WX onpenenatotca BbICOKONONAPHbIE U
peaKkUNOHHble coeguHeHunA.

3TO B_ OCHOBHOM arpeccuMBHble HeopraHW4Yeckue rasbl, aabAerufpbl,
aMUHbl. [a3bl MOrMOLWATCA C MMOMOLLBbIO OTAE/IbHbIX JepaTenem wu
onpenensitoTca B BMAE COOTBETCTBYIOLWLEro aHMOHa. Hanpumep, AUOKcUA,
cepbl B BMAe cynbdaT-MoHa, AMOKCMA a30Ta — B BUAE HUTPAT-UOHA,
XJIOPUCTbI BOAOPOA — B BUAE X10PUA-UOHA.

MeTopg onpegeneHua dopmanbaermga v auetanbaernga OCHoBaH Ha UX
OKucneHnn Ao popmmatoB U aueTaT-moHoB. [ns onpeaeneHna aMmMHOB U
rMapasmMHOB UX COpPOMPYIOT M3 BO3AyXa B CU/IMKarenb U aecopbupyroT
BOAHO-METaHO/IbHbIM PaCTBOPOM CEPHOMN KUC/OTbI.

UX vmeeT LWKNPOKOe nNpaKTUYecKoe npumeHeHune. [lo3BonAeT
KOHTPONIMPOBATb  KayeCcTBO Cbipon BOAbl NPU  BOAOMNOArOTOBKeE,
KOHTPONAMPOBATb PaboTy ONPEeCHUTENbHbIX YCTAaHOBOK.

onesHo nNpu KOHTpone BOAbI INEKTPOCTaHLMI NPU_aHaNn3e KayecTsa
napa, MNUTbEBOM BOAbl, NPW aHanM3e NpPoAYBOYHOM BOAblI MNAPOBbIX
reHepaTopos.

B apepHoW 3Hepretuke WX Hawna nNpUMMEHEeHUe B KOHTpOJE
PAaANOAKTUBHbIX OTXOA40B, aHa/IM3e BOAbI MEPBOro U BTOPOro KOHTYPOB.



o l BOMPOCHI ???
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