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Mmomubaena(Vl). Ha CTapTOBYIO TMHHIO MIaCTHHOK HaHOCHTH

pacTBopos, conepxamux 1.0-8.0mkr/mia MOIHOJaT-

(HKCHPOBAanKEIE 0GBeMpr

HOHOB W Moczie xpomatorpaduposanus
M NPOABIEHHUS H3MEDSUTH ILIOIAMk NTeH,

Peay:mrarm CBH,ZICTCHLCTBYK)T 0 TOM. yTo TaHHas 3aBHCHMOCTH JliHeldHa y

OITHCBIBAETCH C.’ie,ﬂ,\'lOUlHM _‘)’paBHeHHCMZ
$=0,33 X+ 0,033.

Ime S - npnomams nsTHa HOHOB  MomHGaeHa(V1), oMl X - Conepxanne

MOJIMOEHa B HAHOCHMOM 06 Beme pacTBopa. Mkr.

Hpasunbnocu: H BOCTIDOM3BONMMOCTL PE3ynbTaToR Obina NpOBCpeHa Ha CTaHAAPTHLIX

obpasnax. Morpewnocts HM3MEpeRHii He npesbimaer 8-10% oty
[PUMEHEHWE APTUJUIM3UTA ¢

Henpa PecnyGmuxu Apmenus Soratsi MECTOPOHIEHHSMH  [PHPOIHBIX HEDYIHBIX
MaTepHAJIOB  AIHOMOCHIIHKATHOM TIPHPOIBL,  3amackl  KoTophix 3a9aCTyl0  MpaKTHYeCKH

HEucuepnaeMel. DTum 06YCJIOBJICHO IIDHMCHEHHEe Takux MaTepHaioB., Kak AHATOMMUT,

@CHLSHT, LE€ONIHT, mis pasacneHus u Ofpeaenerus MHKDPOKOJIHYeCcTR PEAKHX 3JIEMEHTOB, B

HaCTHOCTH perusa(VII), Momubaena( Vi), BaHaaus(V) u BOnb@pama( V).
Pasnenenne nouop na TOHKHX CJIORX aprHIM3HTOR
B nannoi pabote  Brepsbie NPEANPHHUMACTCH  MOMBITKa HCCIIeI0BaHNs
BO3MOXHOCTEH NpHMeHeHus apruJumsnTa. OCHoBaHMeM 1ng Taxux HCCNEA0BAHUH ABNAIOTCS
A0CTaTOYHad nopHCTOCTS (xopoumme copSumonngie CBOWCTBa) 1 Genblil 1BeT ero TIOPOIIKOB,

4T0 He0BX0MMO N5t pHMeteHns copberta B TCX.

ZAns  npurorosnenns 3aKpemNeHHBIX  C0eB 3 apruLIH3kTa  k  [Qr
MEKOM3MENLYERHOTO B araToBoi CTYIKe nopoika 306aeisior 15my HarpeTor 1o 50-60°C
AMCTHINHPOBAHHON BOIb H TIHAaTedbHO nepenewyBaioT. IMonyuennyio MacCy ¢ NOMOIBIO

BATHKA HAHOCAT Ha CTEKNSHHble NANaCTHHKK M TOTOBAT cnow TommuHOH 0,25+0,02:M.

HOJ’I)"IBHHHC NJAaCTHHKH ¢ HAHECCHHBIM C:10em C0p6€HTa CHavana CYWaT pu KOMHaTHOH

TEMIEPATYpe, a 3aTeM aKTHBUPYIOT TyTeM CYWIKH NpH TeMneparype 75 °C g TeYeHHe ] yaca

HITH XK€ OCTaBNAIOT [IpH KOMHATHOI Temneparype Ha 8-104yacos,

Amsa'umo NMOBEPXHOCTH APTHTTHINTA nepen NPUTOTORNEHHEM NNacTHHOK

TIPOBOAAT cor1acHo pasaeny 4.1 raasw; 4 HacTosLeH JHccepTaniuy,
Kak Biwo n3 ta6a. 18 (cm. AHCC.). B apru-imsuTax COIepKaHHE OKCHAOB pesko

OTTHYAeTCH OT TaKOBOTO 115 omaiuTos H KBapUHTOB. ApPruIiu3uThl. g HacTHOCTH,
XapaKTEPH3VIOTCH 501ee HH3KHMK SHAUCHHAMH OTHOWIEHHR Si0-'A 1,03 (70:20). B To Bpews
KaK IS OMATHTOB OHO CVIECTBEHHO Bbiie (90:10). Beaezeraue 3TOY0 MOXHO O0XHIaTh

PE3KHX pasiuunii B xpomaTorpaquecmM TNIOBEICHHH 3THX MHHEDA'I0B H. COOTBETCTBEHHO. B

J@HHBIX. MIOJIY4EHHBIX C HX IPHMEHEHHUEM. ; L
B cepuu OMBITOB MO H3YYEHUIO pa3felUTENbHOH CHIOCODHOCTH 14 pas:
00pa3uoB B kayecTBe [T GBUIH HCTIONL30BaHbI CHCTEMBI STAHO;T —OCHOBAHHE. Ly
Tpu ucrnions3opanuu B Kavectse IO cucrem KOH (3M) - 3TaHON HEKOTOPBIX

HaOMIONAIOTCH OTAHYMS B 3HAYEHHAX Ry yKa3aHHBIX 371€MEHTOB, YTO CO3J2ET ONpeIeiIeHHbIC
;SOBMO)I(HOCTH 114 pa3fieNleHus HA3BaHHBIX WOHOB. IIpH MCMONB30BAHHM B KayecTse ﬂd)‘
csmect KOH (3M) - atanon 50:50 BO3MOKHO pa3je/ieHHE BCEX HETHIPEX JAEMCHTOB. TaK Kak
3HaueHuMst WX Ry pesko orauyatorcs. BO3MOXKHO — Talkoke  pasieNeHHe  pasTHYHBIX
TPeXKOMIOHEHTHBIX CMeCeH yKa3aHHBIX 371eMeHTOB (Tabi.3). e
Taxnum obpazom, coctaB 1P ¥ KOHLUEHTPALKS €€ KOMIOHEHTOB CYIUECTBEHHO BJ
Ha MHTPAlMOHHBIE CBOMCTBA HOHOB M3YHEHHBIX 3neMeHTOB. [lokasaHo, yTo 3aKpCﬂ.-1€HHblf
CROYM APTMANMIMTA MOTYT OBITL  VCMEMNO NpUMERenhl Jns  pasjenenus  cMeced
pr

MHKPOKOJIHYECTB PEAKKX 3NEMEHTOB.
Onpejeienne MHKPOKOJMYECTS BaHa U3

Ty < eICTCHHH
B u3BeCTHOH HaM JIMTEPATYPE OTCYTCTBYIOT NAHHbBIE O KOJIMYCCTBEHHOM ONpe|
’ Ay OIIpe1ENeHHE
alaT-MOHOB B pacTsopax ¢ npuMeHennem meroga TCX. Mexay tem onp

BaHAJAT-

: MEpEeHHEM TLI0IHAIH
{MKPOKOJIAYECTB 3JIEMEHTOB HEMOCPEACTBEHHO HAa XpOMATOrpamMme H3Mep
N

N4THA ABJIAETCA TIPOCTBIM H 3KCIPECCHBIM METOIOM KOJIHYECTBCHHOIO Ollpflﬁﬂeﬂﬂﬂ

COJIEpKaHUSA UOHOB Ha TOHKHX CJIOSX C0p6eHTOB. i
-THYEC
Hamu BIEPBLIE TPUMEHEH METO HEMOCPEACTBEHHOTO ONpPEACICHUS MUKPOKO

cax TCX ¢ 3aKpern:ieHHBIMU
pananusa(V) B pacTBOpax Mo IJ0Waly ero MATHa Ha MIacTHHKaX Ans
CNOAMM aprHILIH3NTA.
MeToanKa onpeecHHs BaHAAMSA
Npu ncnomesosanuy B xasectse [1Q cmeceit HC (0,1M) - sTason ¢ o6beMHBIM
OTHOIICHHEM KOMIOHEHTOB 9:1 maTHa BaHAmWA(V) HMEIOT Komnaxmyfx?, CTPOro OBATbHYIO
$opMmy, 9TO JacT BOIMOKHOCTb ONPCACTHThL KOHLCHTPALKIO BaHaJ..lHﬂ(‘V) chocpczxmcun:
Ha cnoe apruanuauta. Yem Bompme myts murpauuu [10, Tem Oonbiue miomate NiTeH,
O/IHAKO 3HAueHHs Ry HoHOB Banamus(V) NIPH 3TOM OCTAXOTCS HEWIMEHHBIMH. .
Ilpu xomuuectsennodt wunTepnperaunn TCX npeanonaraercs CyMeCTBOBAH
JHHEHHOH 3a8BHCHMOCTH MeAIY TUIomaibio nared (S) u maccod (m) npucyrcn'_\mmcro
semectsa; S = K'm. Hayu Obr1a H3yyena 3aBHCHMOCTS niiomany nsten savanua(\) 0T ero
KOHLEHTpalHH. BbITH HCMOIB30BaHbl CTaHIApTHbE pacTBOpbL. coxepatuie 1.0-8.0Mi/

o VHPOBOYHAs KpHBas
panaaua(V). Tlo 3KCrepHMEHTATbHBIM J1aHHBIM Obl1a MOCTPOCHA FPAIYHP

(cM. puc . 2).
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Px’;‘cC ;, I'panynpoBounas xpusas HENOCPEACTBEHHOTO
A-ONPEJICTCHUS MHKPOKOTIYECTS BaHanus(V)

K
aK BHIHO M3 pHCyHKa. B uHTepBate 1.0-8.0 mxr/em?

TI011a; i
3aBHCHT OT Walb MATHA JHHEHHO

KOHUEHTpAIHH
Tp. Banaus(V). KoHTpombHblE IKCnEpHMenTE! 110 Onpeenesuio

1 HIP . D . o
54 0
KOH1i€e AllHH BaHa, IHH(\ ) NOKa3aiH, 4YTo no CLUHOCTh O"peﬂe TICHHS He HpeBbﬂ.ﬂael 8 ]O/

OTHOCHTENbHBIX. Tak
HE Pe3yNbTaThl OBLTH MOIYYEHB! KaK C HCTIOTb30BAKHEM HCKYCCTBEH
HBIX
PaCTBOPOB, TaK H C NIPUMEHEHHEM METOMa 106aBoK.

[PUMEHEHWE TMATOMMUTOB U MEPJINTOB

AHaNOTHYHBIE HCCICHOBARHS TIPOBOIHIIHCH HA COAX W3 IHATOMHTOB W TIEPHTOB ¢
HpH.tWCHCHHCM B kauecTBe I1® pacTBOpoB kHC10T W ocHOBaumil B CMECH ¢ 3TaHojIoM. B
PE3ynTaTe 3THX HCCHEIOBaHME HaMu VpELIaraeTca  pasNeneHue  aByx- mex. : H
HETLIDEXKOMIMOHEHTHBIX CMECCH HCCIenyeMbIX HOHOB MetoaoM TCX w TC3IX a TaKKe
HOBbIC BADHAHTHI KOJHHYECTBEHHOrO OMpeNelIeHHs HX MHKPOCONEPKAHHS, a’ HMEHHO,
;ze;;om: KOTHYECTBEHHBIH METOI ompeleieHus BOIb(paMa Ha THaToMHTax \iCTOJD\;

- ZTH MCTOIMKH W3I0%eHbl B uiccepTaumyu. PaspaGor ' b
TPOCTOTOI! BBINO.THEHHS H 10CTATOYHOMN TOYHOCTHIO. eeomm 3 {1 nocsan
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BbIBO/IbI

1. TlpoBeaeHo GH3MKO-XHMHYECKOE ODOCHOBAHUE W ONTHMH3ALNA VCI0BUI pasIeneHus
W BBUICTIEHMS PAJa PEAKHX M PACCESHHBIX ONEMEHTOB (peHus, moymbeHa, sonbdpama H
BaHATMA) HA OCHOBAHMM MCNOJB30BAHMSA M PA3BHTHI PasiHUHBIX BApHAHTOB HKHIKOCTHOM

XpoMaTorpadHi. H, B YACTHOCTH, TOHKOC/IORHOH Xpomarorpaduu Ha pa3THYHBIX COPOEHTAX.

2. Pa3BHTBl pasiu4Hbie BapHAHTBl W HPHEMbI TOKKOCAOHHON  XpoMaTorpadui.
TMonyuesl HOBbIE (PH3HKO-XUMHYECKHE XAPAKTEPUCTHKH BIMAHUA XHMHYECKOH AKTHBALHH

Ha CBOHCTBa XpoMaTorpapuyecKuX MaTepHanos.

3. ONTHMH3MpOBaHbI YCIOBMS DA3jIeNeHHs HOHOB ¥ BbIABICHA CTCNCHb BIMAHN
pAsTUYHBIX (AKTOPOB HA AKTHBALMIO TOHKHX CJOEB asTHHHBIX COpOEHTOB-HOHOOOMEHHH-
xoB. Pa3paboTaisl 3deKTHBHbIE CTIOCOOb! AKTHBALMH MIOBEPXHOCTH COpOEHTOB U METOMKH
pasfenenus PadIHYHBIX CIOXHBIX CMeCeli HCC/ICNOBAHHBIX JIEMEHTOB B Pa3NHYHBIX

COYETaHHAX.

4. Uccnenopano cocrosuue uonos Re(ViD), Mo(VI), V(V) u W(VI) B pactBOpax
MHHEpATbHBIX KHCIOT (COIAHOM. CepHOil, a30THON X XAOPHOH) pasiuyHON KOHUCHTpAlHH ¢
HCTIOB30BAHMEN MET0a HOHOOOMEHHOM TOHKOCTOHHOH xpomatorpadun. C npUMeHEHHEM
MOHHTOBBIX c10eB DHKCHOH-50 YCTAHOBICHH 00TACTH JOMHHHPOBAHHS Pa3THHHBIX HOHHBIX

dopm perns (VII). monmdaesa(VI), sanamus(V) u Boasppama(VI).

5. Wcere10Ban0 KOMIIEKCO0Dpa30BaBie HOHOB Ha3BaHHBIX 3/IEMCHTOB CO 1aBesieBON,
BUHHOH ¥ JIAMOHHOHN KHCI0TaMH C MCTIONB30BaHUEM MCTOd HOHOOOMEHHOI TOHKOCIONHOH
XpoMatorpauu. YCTAaHOBNCHBI  PSAIBI OTHOCHTENBLHOW NIPOYHOCTH — 0DpasylOHXCs

KOMILIEKCOB YKa3aHHBIX HOHOB.

6. MeToaamMu TOHKOCHOHRHOM xpomaTorpadui H WOHOOOMEHHOA TOHKOCIOHHOM
xpoMaTorpadHH HCCTeNOBaHO BIHAHHE XMMHYECKOW aKTHBAllHH Ha [OBEPXHOCTHBIC H
COPOIMONHO-XPOMATOrpapiYecKie CROACTBA PASIIHHHbIX npupozisbix copGentos. [lokasana
MPUHIHIHAILHAA  BO3MOKHOCTE  XHMHUYECKOTO MOTHDHLMPOBAHHA € HCMONB3OBAHHEM
pacTROPOB cOAHOI KHciOTH (6.0 MOJIB/T). OCHORAHMIA, @ TAKKe ITAHOIA: BHIACHEHBI POITH H
MEXaHH3M BIHAHHA pasTHUHBLIX (AKTOPOB. B OCOGCHHOCTH kucnoTHoOH 00paboTKH, Ha

MOBEPXHOCTHBIE CBOHCTB COpﬁCHTDB.

7. Pa3paGoTanbl HOBbIC BADHAHTHI Pa3eIeHHs H BLUIEICHHA HOHOB PEIKHN 271EMCHTOB
HA pAaTIMUHBIN MPHPOIHBIX COpOEHTAX-HOHOOOMEHHHKAX ~ METOIaMK TOHKOC.T0/tHOM

XpoMaTorpaduy 1 HOHOOGMEHHOTT TOHKOC10HO xpomarorpaduH.



8.  OcymecTBJEH  DalHOHATbHBIA  BBIOOP ~ XpOMAaTOrpaQM4YecKHX  CHCTeM,

00EeCTICYMBAIOIINY ~ KOMHYECTBEHHOE pa3fielieHHe MW ONpPEICICHHE MHKPOTPaMMOBBIX
KOJIHYECTB HCC1e10BAHHBIX 3IEMEHTOB METOI0M TOHKOCTIOHHOH 31EKTPOXpOMATOrpaduy.

9. BriepBbie ONHCAHO HCIO/B30BAHHE PS1a MPUPOIHBIX COPOEHTOB-HOHOOOMEHHH-KOB,
a MMEHHO., ONAIATOB W aprHANM3HTOR PecnyGaMkH ApMeHHS, B KayecTBe COPOEHTOB-
HocuTeneH s TOHKOCTIORHOM xpomarorpadmn H TOHKOCJIOHHOM 31eKTpoxpomarorpadu.
[Moka3aHo, YTO OMAIATHI M ApPrH/LTH3HTBI MOIYT ObITh NMPHMCHEHBI KaK s paifeleHus
cnoxnbix cveceii perns(VID), mommbnena(VI), sanammus(V) u Bombdpama(VI). Tak u wns
KONMYECTBEHHOTO  ONPEIENCHHA  YKA3aHHbIX  3IMIEMEHTOB METORAMH  TOHKOCNOHHOH

xpomatorpadus 1 TOHKOCTOHHOH 37eKTPOXPOMATOrpad .
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SUURTRUTR

Re(VIT), Mo (VI), VIV) el WEVE BT BTG W B ROOREARIE ZhnFaahy
SONUUSHG AL WAL AEAURE I UG DR UR U SR

uueneuape

U Juuiuinbp Gupwonad L bl hagyugnin wwppbph pbGpnwp, angapnbGh, ubugh-
mip L gnpppuh pwdwliwi n npuig hwGptiph U Yud pwpn fownGnipnGlph gty punw-
nphyGtph dhypnpwGwyGtph npnzdwl Ginp, qquuymG L hntwih tnwGwyGph Wywlnuip:

)1 Guupnygnipyunip nwunuiGuwuppyby t ytpnhhyyw) wwpptiph hnGw)hG hwyp hwGpw-
1hG ppmbtph (HCL H,SOs, HNO; L HCIOy), hpiptiph (KOH L NH,OH), L 8h wpp wntiph 9pu hG
imomyplpnu, Ywhajwd npwlg plmjphg L YnfghGwpwghwihg, Yhpuntm| ShpupinG-50
YuwwhnGhoughli  wdpugdud stpwnbpp npwbu  4pon  Gppawsgbpa prndwiungpudhulul
LnuGwyny: Pudwiul bpuiwelyiiph Sywipiwl hunfwn muaiGuuhpdb; E inGGkph Gppugtipn
ppndannngpuphulwi Juliwiwlgnipymbp jujugudo wwpptph wdpnwtipmpymbhg, pnduwlul
swnwfnyGlph b gpuy hpnpuwwwgiwb tGapghwitph wwpptpntp, ritGhg:

MunniGuwuppyt b6 Gub w)n hnGGuph yniuylipuwgniugling hwwlnipjmGGtpp hwfinbuy
up wnp (hqulinGlph (ppplgluppm, ghitppnt L YhwpnGuppny: Nupqdsy L op wbpihuh,
phunnndpuh. owunbwh U wpghhghnh pupwy (Gmpp) imaph dpw pnGiuph ReGuph
wpdbpGph Yupmy hmhnjunipymGitpp Ywpbih b wprymbp hwdwpbp Gwl nputg WRWPYNWO
Ynduybpuitph hupupbpuyw Yu JnulmpnGGkph wwppbpnipjub:

Jhpnhpjwy unpplGwGipl mGLi Guwl hnGuwhnfuwbmyhs hwwnympiniGhp: Apulghg
yjunnpuumjwd 2Epnbpp pnyy gmwdnpgwo b6 Fe¥™. Fe?". Ti’” L wyy qmGuujnpnn puimwnphyGti-
i wnhuynp b wwwwnny: Unpphilinibp) Jtpubph gmiwgpliwl b dwhtpbuh phuhwlml
wipnhywgiwl hwiwp npubg Swpugywo thnphlbpp ugdby 56 6 M wrpupph monypny,
hiisp Guyurunky £ wlwihgh Yepupuumptih wuyGhph vumagdwbn:

Swpptph hnGGtph Gppuwzbpn ppnduwnnngpudhwljut Juppwqoh nmunuifwuhpmpmbp,
Gurhujmd Lbmpulul nuzinh hqnpmipjmGhg L Winpéh wbomnepymbhg, gnuyg wdbg, ap Gppuw-
ipwn Htywmpwppndwwnngpuphurh tnuwGwlyl nmGh npnywlih wnuntiympmGGlp  Gppwtpn
ppniwnngpuiphuh Glunmiwdp:

Lpdwad thnpdtiph npoywih wpupiwlGEpnnd hwpnwnjud ppndunnngpudGhpmd hnGGtph
potpti mGhghy LG Ynp Y dJwdl wmbup’ pliznygwd npjugdtipny, hip hwpunfnpmpimG L
wnyby dpwhly hnGGlph ShypnpwbwlGhph putwywlué npnzuw( Gnp bqwGwyGhp. nph hudwip
hurpy bbby quby swptiwnpyulul Ywuyy hnGGbph potph dwytipbuh U ppulyg Ynliglliw-

puighunh Shyb:

Uwwupywd htwnwgnunpyniGitph wprmGpnid wnw9wplyly LG hnGGtph Lplnuy. Ln-
Jwl L pwnjwl fuwnGmpnGiph pwdwiw, hoyybu Gwk dnihpnbth, JwGwnhnwih b gngppwdh
dhypnpwbwyGlph pwiwiulwb npnuwl Gop bnwGwyGup: Hwlpjwo tnuiwyGlpt wyph LG
plytnid hpblig qquinGnup up. Gywnmpjwip b unmuoggud wuGlph hunjwunhop juidp:

S
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