Kanuwuisipaeii 371eKTpodopes 0@C.1.2.1.0022.15

BBopgurcst BiepBbie

KanunnsapHslii a51eKTpodopes - 3To GU3NUEeCKU METO[] aHa/IN3a, OCHOBAHHBIN Ha MUTPALUU BHYTPH
KaMumispa 3apskKeHHBIX YaCTHIl B PACTBOPE 3JIEKTPOJIUTA TOM BIUSHUEM IIPUII0KEHHOTO
37IEKTPUYECKOT0 IOJIA.

CKOpPOCTh MUTPALIMY YACTHI] OIIPENENIIETCS UX 37eKTPOHOPETUYECKOM ITOABUKHOCTHIO 1
9JIEKTPOOCMOTHYECKOH ITOMBUKHOCTRIO 6y(EpPHOr0 pacTBopa.

InekTpodopeTHyecKas TOABUKHOCTE BEIECTBA (Ll3¢ ) 3aBUCHUT OT €r0 XapaKTePHUCTUK
(271eKTPUYECKOTO 3apsifia, pa3MepoB U (OPMEI) U OT XapakKTepUCTUK OyhepHOM Ccpemsl, B KOTOPOi
MIPOMCXOOUT pPa3ferieHre (TUIa U MOHHOW CHIIBI 3JIEKTPONuUTa, pH, BA3KOCTH 1 06aBOK):
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o™ Gomn-r

(1)

rae g - 9QpPeKTUBHEIN 3apsAL YaCTHLH;

N _ paskocts pacTBOpa JIEKTPOIIUTA;

I - CTOKCOBCKHI pamuyC 4aCTHUIIEL.

V. .
OnekTpodopeTrdecKyio ckopocTs ( P ) mns BemecTBa chepudeckoil GopMEI OTIPENeNsIoT 110
dbopmyrie:

_ _ V
VapTHag B Mg T

(2)

roe E - cuna QJIEKTPUYECKOTO II0JId;
V- IIPUIIO2KEHHOE HalIPAXKEHNE;

L - obmrast miuHa Kamumisapa.

Korpa K Kanuiispy, 3anoHeHHOMY 6y(epHbIM pacTBOPOM, IIPUIOKEHO 3TTEKTPUUECKOe TI0JIe,
BHYTPH KaNUJUIsipa 00pa3yeTcs MOTOK PAaCTBOPUTEISI, HA3BIBAEMBIH 3JIEKTPOOCMOTHYECKUM IIOTOKOM.
CKOpOCTh ¥ HAlpaBlieHHEe 3JIEKTPOOCMOTHYECKOTO ITOTOKA 3aBUCST OT 3JIEKTPOOCMOTHYECKOM

TOOBUKHOCTH (p“' ) oIIpefensieMOl 3HAKOM U IIJIOTHOCTRIO 3apsifa Ha BHYTPEeHHEU CTeHKe Kaluuiapa, a
TaKXe XapakKTepucTukamu Oydepa:



HBD

(3)

roe €. OU3IeKTpuiecKas KoHCTaHTa 6ydepa;

a - A3€Ta-II0TEHIHMall IIOBEPXHOCTH KallUJljIdpa.

V.
9NEeKTPOOCMOTHUYECKYI0 CKOPOCTh ( *® ) paccYuTHIBalOT 10 GhopMyIie:
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(4)

SHGKTpO(bOpeTI/I‘-IeCKaH 1 3JIEKTPOOCMOTHYECKAA IOABHU2KHOCTb HOHOB MOT'YT OBITD HaIIPpaBJIEHEI B
OOHY U TY XK€ UJIK B IPDOTHUBOIIOJIOZKHEIE CTOPOHEI B 3aBUCUMOCTH OT 3apAna YaCTHUIl; TAKUM 06p&30M,
CKOPOCTHh OIBH2KE€HHUS PACTBOPEHHOI'O BEIITECTBaA 6YI[6‘T OIIPEeneAThCSA YPaBHEHUEM:
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(5)

Ecnu 271eKTPOOCMOTHYECKAsI CKOPOCTh BHIIIE 9JTIEKTPOPOPETUYECKOH, MOKHO OTHOBPEMEHHO
Pa3aeInTh KakK II0JIOZKUTEJIbHO, TaK U OTPUIIATEJIbHO 3aPA2KEeHHEBIE HOHEI. Bper{, 3aTpa4€eHHOE NOHOM [JIsA
MUTPAIMHU OT KOHIIA, B KOTOPOM BBOIUTCS oOpa3zer, 10 Mecta neteknui (1 - a¢dhexkTrBHAS OIuHA
Kanunnsipa), ompenensioT mo Gopmyne:
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Kak npaBuio, Kanuuigphl U3 IIaBJIeHoro KBapla 0e3 moKpeITus npu pH Brimie 3 HeCyT Ha
BHYTPEHHE! [TOBEPXHOCTH OTPUIATENIbHEIN 3apsif 13-3a JUCCOLMAINY CUIaHOIbHEIX Tpyni. [Ipyu aToM
3JIEKTPOOCMOTHYECKUH [TOTOK HAIpaB/IeH OT aHOAA K KaTOoAy.

B HEKOTOPHIX CTy4yasix HE0OXOOUMO YMEHBIIIUTD UJIM U3MEHUTD HAllPaBIEHUE 3JIEKTPOOCMOTHYECKOT0
MOTOKA. [[J1 3TOT0 pa3NuYHBIM 00pa30M MOAUGUIMPYIOT BHYTPEHHIOW CTEHKY KallUIsIpa UTd U3MEHSIOT
pH 6ydeproro pactsopa.

[Tocne BBemeHUs 0Opa3Ha B KaNUJIIAP KaXkKAbli aHaIU3UPYEeMblil HOH OBUKETCS BHYTPU (OHOBOTO
37IeKTPOJIUTA B BUJE OTHEIbHOM 30HBI B COOTBETCTBUU CO CBOEH 3IEKTPOGOPETUIECKOU TOBUKHOCTBIO.



CremneHb pa3MbBIBAaHUS KaXK/I0M 30HH PACTBOPEHHOT'0 COEOUHEHHUS ONPEeIesieTCsI COBOKYITHOCTRIO
Pas3NUYHLIX IPUYKH. B ueanbHOM cllydae eIMHCTBEHHOM IPUYUHON Pa3MbIBaHUS 30H SBIISETCS
MIPOIOJIbHAS MONIEKyIsipHas quddy3usi paCTBOPEHHOT0 BellleCTBa BAOJIb KaUUIsIpa. B 9ToM, ugeanbHOM,
crmydae 3¢GeKTUBHOCTD pa3fieieHus MO0CH, XapaKTepu3yeMas YUCIIOM TeOpeTudecKux Tapeiok (N),
BhIpaxkaeTcs (GopMyJIoi:

gtV
- 2-D-L

N
(7)
rae D - MmonekynsapHbeY KoapduinueHT nuddy3un pacCTBOPEHHOTO BellleCTBa B 6ypepHOM pacTBope.

Ha mpakTrKe Ha pa3MBIBaHHUE I10JI0C 3HAYUTENIbHOE BIIUSHUE OKA3HIBAIOT TEIJIOBOE pACCesTHUE,
ancopOius oOpa3lia Ha CTEHKe Kaluispa, pa3jndHas IPpoBOOUMOCTh MexXay oOpa3uoM u 6ydepom,
IJIUTETLHOCTD BBOZA IPOOEI, Pa3MePH JeTEKTUPYIOIEN SUEHKY U PA3IUYUs YPOBHEN KUAKOCTU B
€MKOCTSIX C O0y(epHBIMU PaCTBOPaMHU.

R

PaspeneHnue Mexny OByMs I0JIOCaMM, Ha3EIBAEMOE pa3pelIeHneM ( ), OIIpenensoT 1o GpopMyre

(8):
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roe “3‘435 u p3¢‘3 - anekTpodopeTHUECKHEe TOABUKHOCTH KaXKOT0 U3 IBYX PAa3[eIeHHBIX HOHOB;

M

M px cpemHAa 3nMeKTpodopeTHYecKas HOABUAKHOCTD.

CpenHio 371eKTPo(HOPETHYECKYIO TIOIBUKHOCTE ONPEHeISIoT 0 GopMyIIe:
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O0opymoBaHHe

Cucrema nns KaITUuJIJIAPHOT O :—meKTpO(bope3a COCTOMT M3 BEICOKOBOJIETHOT'O UCTOYHUKA HAIIPAXKEHN I,



IBYX (Gy1akoHOB C Oy(hepHEIMU PacTBOPaMU U IOTPYKEHHEIMU B HUX 3JIEKTPOaMU; KalUIsapa,
3aM0JIHEHHOT'0 COOTBETCTBYIOMIUM PACTBOPOM U IMOTPYKEHHOT0 060MMU KOHI[aMU BO (hJIaKOHEIL C
OydepHBIMU pacTBOpPaMU; CHCTEMEI BBOfIa 00pa3Iia; IeTEeKTOPpa, CIIOCOOHOTO B peKUMe PeabHOTOo
BpPEMEHU PeTUCTPUPOBATh BelleCTBa, IPOXOAAIe MUMO ONTHYECKOT0 OKHA Kaluisipa; CUCTEME
TEPMOCTATHPOBAHUS; PETUCTPUPYIOIIEro Iprubopa UK IMOAKII0UeHHOT0 KOMIIbIOTepa.

It BBeOeHUs TPOOBI MOTYT MCIIOh30BaThCSI TPU CIloco0a: TUAPOCTATUYECKUHM - 3a CYET PA3HOTO
ypoBHs 6y(epHBIX paCTBOPOB, TUAPOAUHAMUYECKHH - C TOMOILBIO IPUIaraeMOT0 JaBJIEHUS UJTK BaKyyMa
Y 3JIEKTPOKUHETUYECKUY - 6y1aromaps mpuaaraeMoMy HanpsikeHUio. B mocmegHeM ciiydae CTeleHb BBOfia
B KaWJIJISP KaXKI0T0 KOMIIOHEHTA ITPOOHI 3aBUCHUT OT COOTBETCTBYIOIIEH 3JIeKTPOGHOPETUYECKON
MTOJIBUXKHOCTU. JJIEKTPOKUHETHYECKAss CUCTEMA BBOJA IJI MHOTOKOMITOHEHTHOM CMECH C pa3HOM
371eKTpo(OpeTHUECKOM MTOIBUKHOCTHIO BEJET K U3MEHEHUIO COOTHOIIEHNS KOHIIEHTPalu ee
COCTaBJISIONUIUX U B MAHHOM CJly4ae MOXET afleKBaTHO IIPUMEHSThLCS JIUIIb 71T KaUeCTBEHHOT'0 aHaIu3a.
[Tpu ycrmoBuu onpefeyieHust B MHOTOKOMIIOHEHTHON CMECH OTHOT'O UJIM ABYX COEUHEHUN 3TOT METON
MOXKET MCIT0Th30BaThCS U IJIST KOJTMYECTBEHHOTO aHanu3a. Kpome TOro, Tako crioco0 BBEOEHUS MOXKET
II03BOJIUTD YBEJIUYUTH YYBCTBUTEJILHOCTh aHAIN3a

[leTeKTUpPOBaHUE OCYIIECTBIISIETCS C TOMOIIBI0 aBCOPOIIMOHHOM CIIEKTPOPOTOMETPUY B
ynbTpaduoaeToBOM U BUOUMOM 06/1acTsX, prryopuMeTpruy, KOHOYKTOMETPHUH, aMIIePOMETPUY U MacC-
CIIEKTPOMETPHUH.

Ins oOHapyXKeHus He MOTJIOUAIINX B YIbTpadroneToBoM 00/1aCTy U He (PIIyopecuyupyoImx
COeMUHEHUN KCIONb3yEeTCsI HEIPSIMOe NeTeKTUPOBaHKe. B 3TOM ciydae B BEOYIIUH 37T€KTPOJIUT BBOTUTCS
BEIIECTBO, TOTJIOIIaloIlee yabTpaduoneToBoe usnyuenue u o6pasyrollee BrpaxkeHHoe GOHOBOE
nornomienue. [Ipyd 9ToM 30Ha OIpe[esieMOro BeIlleCTBa BU3yalIu3upyeTcs B Bume oOpaTHOro muka. C
KCIIOJIb30BAaHHEM CIIENMaILHOT0 IPOrPaMMHOr0 o0ecedeHus 3JIeKTpodhoperpaMme IpuaaoT
CTaHJapPTHHIY BUL,.

[TpuMeHsIeMBIN PACTBOP 37EKTPONIUTA QUIBTPYIOT AJIT TOTO, YTOOH yOAIUTh KPYIIHEIE YaCTHUIIEL
(pasmepoM Gonee 0,45 MKM), ¥ ieTa3uPYIOT A7 IPEeAOTBpalle s 00pa30BaHus IIy3bIPbKOB BO3MYXa,
KOTOPBIE MOT'YT 6BITI: TIOMEeX0u OISt )IeTeKTI/IPYIOH_Ief/'I CUCTEMBI UJIX MOT'YT HAaPYIIUTh 3JIEKTPOIIPOBOOHOCTH
B KaMUJIISIpPe BO BPeEMS IIPOBeIeHUS aHamu3a. 1 X0poIIel BOCIPON3BONMMOCTY BPEMEHHN MUTPALIUN
aHAM3UPYEMbIX KOMIIOHEHTOB P00 M1 KaXKIOT0 OImpeneieHus MoaxKHa ObTh pa3paboTaHa
olpefiefieHHas Ipoliefypa MPOMBIBKY KaluJIsapa.

OcHOBHEIMU (hOpMaM¥u ITPOBEEHUS KaUJIISIPHOTO 3JIEKTPOdope3a SBISIOTCS: KalUIISIPHbIM 30HHbIH
anekTpodopes, MUIIETISIpHAS 3JIEKTPOKUHETHYECKas XpoMaTorpadusi, KamuIsipHbIHA Tellb-
371eKTpodopes, KAMUIISIPHOE U303JIeKTpruYeckoe GOKyCHUPOBaHKe U KaUIISIPHEIN n30Taxodopes.

KanuisipHbIM 30HHBIH 3/1eKTpodope3

AHaUTH Pa3fensaioTCs B Kaluiisipe, cogepkalieM Toinbko OydepHEIi pacTBop. Pasgenenue
IIPOUCXOOUT 3a CYET TOT0, YTO Pa3/IMuyHbIE KOMIIOHEHTHI 06pasiia IBUKYTCS C Pa3HBIMU CKOPOCTSIMH,
00pa3sys Tak Ha3elBaeMble 30HEl. CKOPOCTh OBUKEHUS KaXKJ0U 30HHI 3aBUCUT OT 3JIEKTPOGOPETUIECKON
TTOJIBUKHOCTH PACTBOPEHHOI'0 BeIllleCTBa U OT 3JIEKTPOOCMOTUYECKOTO TIOTOKA B Kanuisape. [Is
YMEHbIIEHNUS aficOPOLMHY BEIIECTB Ha IIOBEPXHOCTH IJIaBJIEHOT0 KBapIla MOTYT MCIIOIb30BAThHCS
KaIUJIAphl C MOOUGUIIMPOBAHHON BHYTPEHHEN TOBEPXHOCTHIO.

Hcnonb30BaHKe KanuJIIPHOT0 30HHOTO 3JIeKTpodope3a M03BOJIAeT BEIIOHUTH pa3fefieHue Kak
Marsbix (MOJIEKyIIsIpHAs Macca < 2 kJla), Tak u 6onbirux Monekyn (2 k[la < MonekymnspHas macca < 100
k[a). [Tpu 3TOM MOXKeT OBITh 00ecriedeHo pa3fesieHue MOJIEKYJI, UMEIOIIUX JIUIIh He3HAaYHUTeIbHbIe
OTJIMYMS B COOTHOIIEHUSX 3apsifa K Macce. OTOT CrIocob M03BOJISIET TakKe pasfessiTh XUpaslbHble
CcoefuHeHUs, A7 4ero B OydepHblil pacTBOP BBOASTCS XUpaJIbHBIE CEJIEKTOPHL.

BpeMms pa3peneHuss 0OpaTHO MPOMOPLKMOHANIBHO IPUJI0KEHHOMY HaIPSXKEHHUI0, OMHAKO YBEeJIMYEHUE
KCII0/Ih3YEMOT0O HAIPSKEHUST MOXKET BhI3BAaTh U30BITOUHOE BHIIEJIEHUE TEIlIa, IPUBOASIIEE K
BO3HMKHOBEHUIO TPAJUEHTOB TEMIIEPATYPHI U, KaK CIIEACTBHE, BI3KOCTH Oydepa BHYTPH KaIUIsgpa. ITOT
3G deKT BHI3HIBAET VIIMPEHUE TI0JIOC ¥ YMEHbIIIEHEe pa3pelleHus. TemnepaTypa u3MeHsIeT BI3KOCTh



Oydepa 1 571€KTPOIIPOBOOHOCTE |, CJIENOBATENIbHO, BIUSET Ha CKOPOCTh MUTPAllUU. B HEKOTOPHIX CITydasix
BO3pacTaHUe TeMIlepaTypHl B KaUWJUIsipe MOXKeT BhI3BaTh KOH(DOPMalXOHHbIE U3MeHEeHUsT OEIKOB,
U3MeHssl BpeMeHa UX MUTpaluu U 3¢GeKTUBHOCTE pa3feieHus.

ImuHa ¥ BHYTPEHHUU OUaMeTp Kaluisgpa BIUSIOT Ha BpeMs aHanu3a, 3hGeKTUBHOCTh Pa3feeHus
¥ Harpy304HYIO EMKOCTh. YBeInueHue KakK 3GGEeKTUBHOMN, TaK U 00IIeH MIMHBI KalUJUIsIpa MOXKET
YMEHBIIUTDH 3JTIEKTPUYECKOE TI0JIe, UTO YBeIMUMUBaEeT BpeMsi Murpauuu. [Ipu 3aganHom 6ydepe u
3JIEKTPUYECKOM II0JIE OT BHYTPEHHET0 AraMeTpa KalMuIsgpa 3aBUCSAT TEIJIOBOE PACCEMBAHUE U,
CJIeloBaTeNIbHO, YIIXpeHue moJioc obpasiia.

[ns1 mpenoTBpalleHus afcopOIuy KOMIIOHEHTOB aHaIM3UPyeMoil TPo0sl Ha CTeHKe Kanujuispa
IPUMEHSIOTCS pPa3/InyHbIe TOOXOOH: 9KCTpeMasibHEle 3HaueHus pH, agcopOIus moI0XKUTENbHO
3apsixKeHHBIX OydepHbIX 106aBOK, TOKPHITHE BHYTPEHHEN CTEHKH Kanujulsipa pa3IudyHbEIMU [T0JIUMepaMu
(HeUTpaNIbHEIMY, TUAPOPUIBEHEIMY, KATUOHHBIMU UJTM aHUOHHBIMU).

Benyiuii 571IeKTPOIUT OJ1s1 KaWIIAPHOTO 97IeKTpodope3a NOoMKeH UMETh ONTUMAJIbHOE 3HAaYeHUe
HMOHHOM CUJIBI, YBEJIUYEHUE KOTOPOU IPUBOAUT K BO3PACTAHHUIO CHJIBI TOKA, YMEHBIIEHUIO
371EKTPOOCMOTHYECKOT0 ITOTOKA U, COOTBETCTBEHHO, CHUKEHUIO CKOPOCTH [IBUKEHUS MTPOOHL.

BybepHbie cucTeMbl A1 KaluUISPHOTO 3JIeKTpodopesa NOMKHE UMeTh ONTUMabHYI0 0yhepHyio
€MKOCTh B BbI6paHHOM oualia30oHe pH ¥ HU3KYIO 3JIEKTPOIIPOBOOHOCTSD [Jisi YMEHBIIIEHNA BOSHUKAIOIIET O
ToKa. [IJ1s1 CHMMeTpU4YHOU HOPMBI PETUCTPUPYEMOT0 ITMKa He06X0AUMO, YTOOE CKOPOCTh IBUXKEHUS
1OHOB Oy(epa MPUMEPHO COOTBETCTBOBAIa CKOPOCTH IBUXKEHUS aHAIUTa. YBeIndeHre KOHIIEHTPalluu
6ydepa (npu 3aganHOM pH) yMeHbIIaeT 371eKTPOOCMOTUYECKUY ITOTOK ¥ CKOPOCTh OBUKEHUS MTPOOHL.

3nauenue pH OydepHOro pacTBopa BIUsSET Ha pasfeieHue, U3MeHss 3apsi aHaATU3UPyEMOT0
coenuHeHus 1 100aBOK, a TAK¥XKe 3IEKTPOOCMOTUYECKUY MOTOK. [Ipu pa3meneHuu 6IKOB U MENTUI0B
n3MeHeHnue pH 6ydepa oT 6oiiee HU3KOI0, YeM H303JIEKTPUUECKAS TOYKA, K 00JIee BLICOKOMY U3MEHSIET
CyMMapHBIY 3apsi paCTBOPEHHOT'O BeIlleCTBa OT OTPHUIATENTLHOTO K MTONOXUTEIbHOMY. YBenuuenue pH
Oydhepa 0OBIYHO YBETMYUBAET IJIEKTPOOCMOTHYECKHUH ITOTOK.

Cpena s pacTBOpeHus TPOOHI BaXKHA M7 MOCTUXKEHUST KOHIIEHTPUPOBaHUs obpasiia.
Opranudeckue Mogu(GUKaTOPH (MEeTaHOII, alleTOHUTPHUII U AP.) K00aBISA0T K BogHOMY OydepHOMY
PacCTBOPY AOJId YBEJIINYEHUA PACTBOPUMOCTH HpOﬁbI, d TaKXKe OJIdd U3MeHEeHUd CTeIIeHU UOHU3alluu
KOMITOHEHTOB oOpa3ija. [lo6aBieHre 9TUX OPraHUuYeCKUX MOAU(PUKATOPOB OOBIYHO BHI3HIBAET YMEHbIIEHKE
371eKTPOOCMOTHAYECKOI0 IIOTOKA.

I pa3meneHus ONTHYECKUX U30MEPOB K OydhepHOMY pacTBOPY O00aBISIOT XUpPaIbHbIE
MonuGbUKATOPEL: IUKIIONEKCTPHUHE], KpayH-3GHUPHI, IOJIMCcaXapuasl 1 0enku. [IpyrumMu GakTopaMuy,
KOHTPONUPYIOIIUMY pa3pelleHre B XUPaabHOM pa3fe/ieHuH, IBMITIOTCS KOHIIEHTPALUsS XUPaabHOTO
MomuduKatopa, coctaB ¥ pH 6ydepa, a Takke TeMmepaTypa. Mcrnonb30BaHre 0PTraHUYEeCKUX
KOMITOHEHTOB, TaKUX, KaK METAHOJ UM MOYEBUHA, MOXKET TaK¥Ke BIUSATH Ha IOCTUTAEMOE pa3pelIeHue.

Mune/isipHasi 3JIeKTPOKHHETUYeCKast
XpoMaTorpadpus

B MuIenIsipHON 3MeKTPOKUHETHYECKON XpoMaTorpaduu pa3faesieHrue OCYIIeCTBIISETCSI B PaCTBOpe
37IeKTPOJIUTA, COOEePKAIIero IOBEPXHOCTHO-aKTUBHOE BEIeCTBO B KOHIIEHTPAIIUY BHIIIE KPUTUYECKOM
KOHIIEHTPAIK MULIEIII000pa30BaHust. MOJIEKYIIb pACTBOPEHHOTO BEIECTBA PACIIPEAEIITIOTCS MEXIY
6ydepHHIM PACTBOPOM U IICEBOOCTAMOHAPHOHN (a30i, COCTOSINEH U3 MUIIEIIT. DTOT METOI MOXKET
MCII0JTb30BATHCA [JIST pa3fesieHus KaK 3apsiKeHHBIX, TaK ¥ HeUTPaJIbHEIX MOJIEKYT. B KauecTBe aHMOHHOTO
ITOBEPXHOCTHO-aKTUBHOT'O BeIleCTBa Haubolee 9YaCTo UCIIONb3YeTCs HOmeluIcyIbdaT HaTpus, B Ka4eCcTBe
KATUOHHOTO - COJIH IIETUITPUMETHIIAMMOHHS.

[Ipu HeUTpaNbHEIX U LMIETIOYHEIX 3HaUeHUIX pH BO3HUKaeT CUIbHEIY 3JIEKTPOOCMOTHUYECKUY IOTOK,
KOTOPBIY IBUXKET MOHHL Pa3fensdiouniero 6ydpepa B CTOPOHY KaTofa. [Ipy UCIONb30BaHUY B KaUeCTBE
[IOBEPXHOCTHO-aKTUBHOI'0 BellleCTBa AOAELUICYIbdaTa HaTpus 371eKTPohopeTHIecKoe IBUXKEHNe
QHMOHHEIX MUIIEJII HallPaBJIeHO B IIPOTUBOIIOJIOKHYIO CTOPOHY - K aHOMYy. B pe3ynbrare cyMMapHas



CKOPOCTb IBUXKEHUS MUIIEIJT CHUXKeHa 110 CPaBHEHUIO C OCHOBHEIM IIOTOKOM pacTBOpa 3JIeKTPOIKTa. B
clydae HEATPAIbHBIX BEIIECTB CKOPOCTh OBUXKEHUS KOMIIOHEHTA, He MMEIOIIEro 3JIeKTPO(hOPeTUIECKON
TTOABUKHOCTH, 3aBUCUT TOJIBKO OT ero K03 uiimeHTa pacupefieleHrusT MexXy MUIEION 1 BOMHON
cpenou. Ha sanektpodopedamme cHadana MOABAAETCS MUK MapKepa 31eKTPOOCMOTUYECKOTO MTOTOKa,
3aTeM MMUKYU aHaIUTOB, ¥ B KOHIIE - THK MapKepa MUIEJI. BpeMs MeX[y MepBbIM U IIOCIEOHUM ITUKOM
Ha3bIBaeTCsA OKHOM pasfeneHus. Ha IBuXKeHUe 3apsAKeHHBIX BELIECTB BIUSIOT KakK UX KO3DPUIIMEHTH
pacrpeeneHust MEXIY MUIIEIION ¥ BOOHKIM 6y(GepHEIM PACTBOPOM, TaK U UX COOCTBEHHAs
aneKTpodopeTHYecKas IOIBUKHOCT.

IBUKeHUe aHAINTOB U pa3pelleHre MOXKeT OLTh ONMKUCAHO TePMUHOM "dhakTop ymepxuBauus (k)",
MIPECTaBIISIONMUM CO00!M OTHOIIIEHNE MOJISIPHBIX IOJIeH aHaUTa B MUIIEIIe U B IOABUKHOM ¢a3ze. [l
HEUTPAbHOT0 BelleCcTBa K BHIYHUCISIOT 10 hopMyIe:

k:LﬁJ:Ki
iz

e

(10)

t
roe ® - BpeMs MuTpaluy aHAIUTa;

b - BpeMsl MUTPalluK HeyIepKKUBaeMoro BEIIeCTBa;

fnc

K - KoadhduuueHT pacupefeneHns aHAIUTa;

- BpeMs MUT'DAllUU MUIIEJIIIBI;

S . 06beM MUIIENISPHON (Baskl;

M . 06beM mOmBUKHOIM a3zl

Paspermenue s oByX 67IM3KO0 OBUKYIITUXCS aHAJIUTOB (R5 ) PaCCYUTHIBAIOT 110 (GOpMYTIE:
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roe N - gucno TeOpETHYECKUX TaPEJIOK OJIsd OOHOTO N3 aHAJIUTOB;

a - CEJIEKTUBHOCTD Pa3neJIeHud;
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u - K03hGUIMEHTH yIepKUBaHUS 000MX aHAJIUTOB COOTBETCTBEHHO (

Bpewms pa3menenusi 00paTHO IPOIOPLUUOHATBFHO IPUIOKEHHOMY HaNPSIXKEHUI0, ONHAKO CIIEOyeT
YYUTHIBATH, YTO YBEIMUEHUE HATIPSIKEHUST MOXKET BEI3BaTh U30BITOYHOE BHIIENIEHUE TeIlla, IPUBOsIIee K
BO3HMKHOBEHHIO I'PAJIUEHTOB TEMIIEPATYPHl ¥ BI3KOCTH OY(hEPHOTO pacTBopa. ITOT 3(P(PEKT BHI3HIBAET
yIIXPEHHeE T0JI0C U YMeHbIIeH!e Pa3pelleHusl.

Kak 1 B KanuIsipHOM 30HHOM 3JIeKTpodopese, IpU MULIETIIIPHON 3JTeKTPOKHHETHYECKOM
xpoMaTtorpaduu myvHa ¥ BHYTPEHHUN AUaMeTp KaluUisgpa BIUSIOT Ha BpeMs aHamu3a U 9pQPEKTUBHOCTH
pasmerneHusi. YBenudeHre OJTUHbL KAllUIIgpa YMeHbIIaeT 3J1eKTPUUYEeCKoe 10Jie, YBeTuunBaeT BpeMs
MUTPALXHU U TIOBHIIAET 3PPEKTUBHOCTD pPAa3fesieHusl. YMeHbIIEHNEe BHYTPEHHET0 AUaMeTPa IOBLIIIAET
paccesiHue Telljla ¥ YBeJIMYUBaAET pa3pelleHue.

BenuuuHa pH cpensl BAUsSET Ha 3JIEKTPOOCMOTUYECKUM TIOTOK B HEMOOUGUIIMPOBAHHBIX KAMUIIJIAPaX.
YMensuenue pH CHUXKAET 371€KTPOOCMOTHYECKHH ITOTOK U BCIIEACTBUE 3TOTO YBEIMYMBAET Pa3pelleHne
HeUTpaIbHBIX BELIECTB B MULIEIITIIPHON 3JIEKTPOKUHETUUYECKON XpoMaTorpaduu 3a CYeT yBeIUYEHUST
BpPEMEHU aHaJu3a.

Ins yny4ineHus pasnenesus rugpo®oOHbIX BEIIECTB B MULETIISPHON 371eKTPOKUHETHYECKON
xpoMaTtorpaduu UCIOMB3YIOT OPraHuYeCKre MOTUGUKATOPH (METAHOJ, TPOMIAHOJ, alleTOHUTPUII U [P.).
[Tpu 3TOM HEOOXOOUMO YUUTHIBATh, UTO J0OaBIeHNE OPraHNYECKOT0 MOOU(HUKATOpa BIUsIET Ha
KPUTHYECKYIO KOHIIEHTPALXIO MUIIEITI006pa30BaHMUS.

[ pa3penieHus C IOMOILIBI0 MULEJUISPHOM 3JIeKTPOKUHETHYECKOM XpoMaTorpaduy SHaHTHOMEDPOB B
MULEISPHYIO CHCTEMY BKJTIOUAIOT XUPaJIbHEIE CEIeKTOPH: KOBaJIEHTHO CBA3aHHBIE C TIOBEPXHOCTHO-
aKTUBHHIM BelllecTBOM (conu N-moneKaHOUI-L-aMUHOKUCIIOT, COJIM JKETUHBIX KUCIIOT U [IP.) UJIX BBONUMEIE
B COCTaB 3JIEKTPONNUTA (IAKIOAEKCTPUHEL).

st ymydIneHus: CeIEKTUBHOCTH Pa3fe/IeHUs B MULIEIIIPHON 3JIEKTPOKUHETUYECKON
XpoMaTorpaduu MPUMEHSIOT TaKXkKe BelllecTBa, CIIOCOOHBIE H3MEHUTh B3aUMOIeCTBIE aHAUTA C
MUIIEJIJION ITyTeM aficOpOIMK Ha MociiegHed. OTUMU o6aBKaMu MOTYT OBITH BTOPOE IIOBEPXHOCTHO-
aKTUBHOE BEIIEeCTBO (MOHHOE UM HEMOHHOE), Benylee K 00pa30BaHUI0 CMENIaHHBIX MUIIET, KATUOHBI
METAJITIOB, KOTOPHIE PACIPENENISIOTCS B MUIIe/Ie ¥ 00pa3yi0T KOOPOUHAIIMOHHEIE KOMITTIEKCH C @HATUTOM,
a TaKXKe MOH-TIapHbIe COeTUHEHMS, KOTOPhIE B3aUMOIENCTBYIOT C 3apPs2KEHHBIMY KOMIIOHEHTaMHU MTPOOLL U
3a[IepXKUBAIOT WX, HAIpUMED, TeTPaldyTUII aMMOHHUS OPOMH]I.

Kanu/isipHBIA reib-31eKTpodope3

B KamuIsIpHOM Telb-37IeEKTPOodope3e pa3fesieHre MPOUCXOAUT BHYTPHU KalUIIsApa, 3al0THEHHOTO
rejeM, JeCTBYIOIIMM B KaueCTBe MOJIEKYJIIPHOTO cuTa. [Ipy paBHOM OTHOIIEHNM 3apsfa K Macce Oonee
MeJIKMe KOMIIOHEHTH IBUXKYTCS B Kaluisipe ObICTpee, YeM 0ojiee KpymHbE. KanuispHbIA rejb-
anekTpodope3 MoxKeT ObITh UCIIOIL30BAH IJIS Pa3feieHus OMOJIOTHYECKIX MaKPOMOJIEKYJI II0 UX
MOJIEKYJISIPDHON Macce. IJEeKTPOOCMOTHYECKHUH ITOTOK IIPX 3TOM IIOJTHOCTBHIO YCTPAHSIETCS TyTeM
MoauGUKALMY BHYTPEHHEH CTEHKM Kalusapa.

B xanunngapHOM refb-351eKTpodopese UCIOML3YI0TCS IBa THIA refiell: XUMUYIeCKU
Mogu(ULIIPOBaHHbEIE U JUHAMUYECKN MoguGUIIIpOBaHHEIe. XUMUYECKU MO (DULIMPOBaHHEIE TeNH, Kak,
HaIIpUMeD, TOTEePEeYHO-CIIUTHIN TONNaKpUIaMu, TOMBUHUIIAPPONIUAOH, TOTOBATCS BHYTPU KanuJjIipa
IIOCPEACTBOM IIOJIUMEPHU3AI MOHOMEPOB. OHU OOBIYHO CBSI3aHHBI C KBAPIIEBOW CTEHKOW KaIUIIIpa U He
MOTYT OBITh yHaneHsl 6e3 ero pa3pyineHus. [Ipu UCIonb30BaHUM TaKUX Tejley s aHanu3a 6elKoB B
PEenyLUPYIOUIUX YCIIOBUSIX Oy(PepHEIH pacTBOP COMEPKUT 00BIYHO HOomenucyabdaT HaTpUs U 006pas3Ikl
nepeq BBOAOM JeHATyPUPYIOT HarpeBaHWEM B CMECH JOHeluncyib(aTa HAaTpUs C 2-MepKanToO3TaHOIOM
WU IUTHOTpenTonoM. [Ipu aHanuse B HEPEOYLUPYIOMINX YCIOBUSIX 2-MePKaNTO3TaHO ¥ IUTUOTPEUTOI
He HUCIOJb3YIOT. PasfeneHnne B IOMEPEYHO CUIUTHIX TeNIIX ONTUMU3UPYIOT MoguduKaiueit 6ydhepHoro
pacTBopa (KaK yKa3aHo B pa3nene "KanumaspHEIA 30HHHH 371eKTpodope3") ¥ KOHTPOJIEM IIOPUCTOCTHU
TeJisl BO BpeMs ero MpUroTOBIeHus. [IOpUCTOCTh 9TUX Tefiell PETyNIUPYIOT U3MeHeHeM KOHLIeHTpalun



dKpujlaMHua, a TaKXkKe €ro COOTHOIIEeHNA CO CIINBAIOIIUM PEeareHTOM. Ymenrninenne TIOPUCTOCTH rejd
BeleT K YMEHBbIIEHNIO ITOOBUKHOCTHU aHAJIUTOB. W3-3a HETTOOBUAKHOCTH TaKuX rejen OOIMyCTUMO TOJIBKO
9JIEKTPOKMHETHYECKO€E BBEJEHUE Hp06b1.

IuHaMUYeCKHA MOOUUIMPOBaHHbIE TENTH SBIIIOTCS THOPOPUILHEIMY ONIMMEPaMy, KakK, HallpuMep,
JIMHEWHBIN IoJIMaKpuIaMug, IIPOU3BOHbIE IIeJUTI0NI03k], JeKCTPaH U T.II., KOTOPhIE MOTYT OBITh
PacTBOPEHH B BOMHEIX Pa3[leNuTeNIbHEX Oy(epHbIX pacTBopax ¢ 00pa3oBaHUeM pas3fensiollel Cpens,
IEeNCTBYIOLIEX KaK MOJIEKyJIsIpHOe cUTO. [Tociie IpUroTOBIeHUSI OHU MOTYT OBITh BBE[€HbBI B KallMJLISIP II0T,
IaBleHUeM. 3aMeHa refd nepeq KaXgol UHXKeKIMed yydllaeT BOCIPOU3BOOUMOCTh pa3faelieHusl.
ITopucTOCTE TeNed YBeIUYHUBAETCS IIPH MCII0IH30BaHUY IIOTMMEPOB C OOJBIEN MOIEKYISIPHON MacCoi
WJTM YMEHbIIEeHUM KOHIIEHTpaUuy monumepa. [ BeiOpaHHoro 6ydhepHOro pacTBopa yMeHbIIeHNE
IIOPUCTOCTH T'efig BeeT K YMEHbIIeHNI0 TOIBUKHOCTU KOMIIOHEHTOB pacTBopa. Tak Kak paCTBOpeHue
3TUX MTONUMEPOB B Oy(hepHOM PacTBOPE [AeT PACTBOPHI C HU3KOW BI3KOCTBIO, MOXKET OBITH UCIIOIb30BaH
TUAPONUHAMUYECKUY UITU 3JIEKTPOKMHETUYECKUH BBOL IIPOOHI.

KanuiisipHoe U303 1eKTPUYEeCKoe
¢doxycupoBanue

B 13097meKTprYecKOM (DOKyCHpPOBAHUY 3apsiKeHHbIE MOJIEKYIIbl OBUKYTCS TTOM BO3OEHCTBUEM
3JIeKTPUYEeCKOro nojs B pH-rpaguesTe, co3gaHHOM aM(OTUTAMH C IIXPOKUM JUAlla30HOM 3HaYeHuu pl,
pPacTBOPEeHHHIMYU B Oydepe pa3meneHus.

TpeMsi OCHOBHBIMU 3TallaMy M303JIEKTPUYECKOTO GOKYCUPOBAHUS SBISIOTCS BBeJeHNE ITPOOH,
boKycupoBaH¥e U MOOUIU3AIIUS.

dTan BBefieHUs MPOOLI OCYIIECTBIISIOT B OOUH IIPUEM, Korfia o0pa3ell CMeuInBaeTcs ¢ aMGonuTaMu 1
BBOJUTCS B KAIIUJUISP IION OaBJIEHUEM WM 1107 BaKyyMOM, MJIM B HECKOJIBKO IIPHEMOB, KOTTia B KaIllUuJUIsID
TIOCJIeoBaTeIbHO BBOOUTCS Bemyuui 6ydepHblil pacTBop, aM(onuTh, 00pa3ell, CMeLIaHHbIH C
ambonuTaMu, CHOBa aMOIHUTH ¥, HAKOHEII, 3aKJIovalonui 6ybepHsi pactBop. O0seM 0Opa3iia JoIKeH
OBITH TOCTATOYHO MaJIbIM, YTOOL He U3MEHSTL PH-TpagueHT.

Ha sTane ¢okycupoBanus aMbOIUTE IBUXKYTCS [IOCTIE IPUIOKEHUS HAIPSIKEHUS K KaTOLy UK
aHO[y COTJIaCHO UX CYMMapHOMY 3apsify, co3faBasi, TakuM ob6pa3om, pH-rpaguenT ot 6onee Hu3koro pH
(y anopa) k 6omee BricokoMy pH (y KaToma). [IBUKeHME KaXkA0T0 aHaIUTa IIPOAOJIKAETCS IO TeX 0P,
II0Ka OH He JOCTUTHeT PH, COOTBETCTBYIOLIET0 €T0 U303JIEKTPUYeCKol Touke (pI).

Ha sTaHe MOOMIM3ALKH TIOJIOCH Pa3feleHHEX KOMIIOHEHTOB TPUBOASTCS B JBUKEHUE B CTOPOHY
IeTeKTopa 61aromaps 3J1eKTPOOCMOTHYECKOMY ITOTOKY ITyTEeM IPUJIOKEHUS NaBIeHUS II0CTIE CTAguH
(bOKyCUpPOBAHUS UK C IOMOIIIBIO J00aBIeHUS Coied K (TaKOHY y KaTOa UK aHOfa.

[ocTuruyTtoe pasfgejieHue, BeIpaxKaeMoe Kak '&p I , 3aBUCHUT oT rpaguenTa pH dpH/dx, KonmyecTBa
aM(pONUTOB, UMEIOLIUX pPa3NNyHble 3HaYeHus pl, MoneKynapHoro KoadduurenTta audpdysun (D),
WHTEHCUBHOCTH 37ieKTpruueckoro moins (E) u Bapuauuu 371eKTpopopeTryecKoy IIOOBUKHOCTY aHaIUTa B

—dp
dpH

3aBUCUMOCTH OT pH

ApI=3-




(12)

OCHOBHEIMHU ImapaMeTpaMu, KOTOPEI€ ClieayeT YYUTEIBATh IIPU pa3pa60TKe pa3nenenud, AaBIATCA:

- HampsxxeHnue. B KanunngpHOM H303/IEKTPUUECKOM (HOKYyCHUPOBAaHUM UCIOJIB3YETCSI 04EHb BHICOKOE
anmexTpudeckoe mone - oT 300 mo 1000 B/cM Ha sTame GOKyCcHpPOBaHUS.

- Kanunnsp. 91eKTpooCMOTHYECKUH TOTOK JOJIKEH ObITh YMEHbIIEH WX [TOJIHOCTHIO IIoAaBieH. g
yMEHBIIEeHNS 3JIEKTPOOCMOTHYECKOT0 II0TOKA UCIOJIB3YI0T KAUIIAPE C MOOU(PUIIMPOBaHHON BHYTPEHHEN
[IOBEPXHOCTBIO.

- PacTBoprl. AHOHEIN (DITaKOH 3amonHseTcs O0ydhepHEIM pacTBopoM ¢ pH Huxke, yeM pl Haubomee
KHCJIOTO aMdOouTa, @ KaTOAHLIH (JIaKOH 3amoiHgeTcs: pacTBopoM ¢ pH Brime, yeM pl Haubonee
menouHoro amdonuta. OOBYHO IO aHOMa HUCIob3yeTcs GocdopHas KMCIIOTa, a I KaTofa - HaTpus
TUPOKCH]I.

,HO6aBJ'[eHI/Ie B pacCcTBOP aM(l)OJ'II/ITa II0JIKMEPa, TAKOTI'0 KaK METHIILIEJIIII0JI03a, BeJEeT K IIOJaBJIEHUIO
KOHBEKIIMU U 3JIEKTPOOCMOTHUYECKOTO IIOTOKa IIPU YBEJIINYEHUU BA3KOCTH. I_HI/IpOKI/Ie JHalla30HEI pH
HCIIOJIB3YIOTCA OJId OLIEHKHN H303HeKTpI/I‘{eCKOﬁ TOYKH, B TO BpeMdA KakK Oomee Y3KH€e ouarna3OoHbl
IIPUMEHSAIOTCA OJId YIIYUYIIeHUA TOYHOCTH.

OcaxpneHre O6ETKOB B UX U303JIEKTPUYECKON TOUKe BO BpeMs 3Tara GOKyCHPOBaHUS MPef0TBPAIlaloT
B CITy4ae He0OXOTHUMOCTH C IIOMOIIBIO TAaKKUX OydepHHIX N00aBOK, KaK I'MUIIEPHH, IOBEPXHOCTHO-aKTUBHEIE
BeIleCTBa, MOYEBUHA UJTU IIBUTTEPHOHHEIE Oy(depHbIE COIH.

KanuwisipHeId H30Taxodopes3

H3oTaxodopes - 3T0 MeTO[ pa3meeHus, KOTOPHIH IPOBOIUTCS B PeXKUMe MOANepKaHU ITOCTOSHCTBA
TOKa (BCe pa3mesieHHbIe 30HBI IBUAKYTCS C OMHOM CKOPOCTHIO). IIpK 9TOM [OIKHO 00eCIIeYnBaThLCS
MIOCTOSTHHOE OTHOIIIEHNE MeXIy KOHIIeHTpalrel U IMOOBUKHOCTHIO MOHOB B KaXKIOW 30HE.

B kanunnigpHOM u30Taxodopese IPUMEHSIOTCS OBa OypepHbIX pacTBopa, MeXay KOTOPHIMHU
HaxXOMATCS 30HH aHaluTa. HanpuMmep, A5 aHanu3a aHUOHOB Oydep [0KeH ORITh BEIOPaH TaKUM
o0pa30M, 4TOOHI BeAYIINiA 9JIEKTPOJIUT COflepKasl aHUOH C (aKTHYeCKOM IOOBUKHOCTEIO, IIPEBHIIIAIONIEH
XapaKTEePHYIO AJIS pa3fesisieMbIX BellleCTB. AHAJIOTMYHO UOH 3aBePUIAOIIero 3JIeKTPOJIUTa JOJIXKEH UMETh
MEHBIIYIO IOBUXHOCTD, YeM IIOIBUKHOCTb pa3felisieMbIX BellecTB. B pe3ynbTaTe pa3neneHus BeoyLnum
AQHUOH IBUXKETCS IIePBHIM, 3a HUM [IBUKETCS aHUOH C OUePefHOU BBICOKOU IOJBUXKHOCTHIO U T.1. B
KalWIIPHOM U30Taxo(ope3e UHAUBUAAYaIbHbIE aHUOHEL MUTPUPYIOT B IUCKPETHLIX 30HaX, HO BCe
IBUKYTCS C TOM K€ CKOPOCTBIO, UTO ¥ BeOyILINi aHUOH. KOHI[eHTpalluy aHaIu3UpPyeMbIX BEeIeCTB
OOVHAKOBEHL B KaX[0# 30HE; TaKUM 00pa30M, AJIMHA KaXK[0M 30HHl IIPOIIOPIMOHAIbHA KOTUY€ECTBY
OTHENIbHOTO KOMIIOHEHTa. 30HbI MeHee CKOHI[EHTPUPOBaHHEIE, UYeM BeOYIINN 3JIeKTPOJIUT, CYyKaloTCs,
30HHI 60JIee CKOHIIEHTPUPOBaHHEIE - pacIIUPS0TCS. [IpuHInT n3oTaxodopesa UCHIOIb3yeTCs A
IIpeBapPUTENIbHOTO KOHIIEHTPUPOBaHus obpasiia nepes pas3feeHueM ero KOMIOHEHTOB C IIOMOIIIBI0
OPYTUX METOOUK KaluIIPHOr0 3JIeKTpodopesa.

O0padoTKa pe3yIbTaTOB

KauecTBeHHEIN aHaMK3. K KaueCTBeHHEIM pe3ynbTaTaM OTHOCUTCS OIIPpeaesieHre HOIEHTUYHOCTHU
KOMIIOHEHTa HpOﬁbI BHYTPEHHEMY UJIM BHEITHEMY CTAHOAPTHOMY BEINECTBY II0 BDEMEHHU ITOABIJIEHUA
COOTBETCTBYIOIIIET O ITHMKaA.

I[TonykonudecTBeHHEI aHamu3. [10IyKOIMYeCTBeHHEIM Pe3yIbTaToOM CUMTAEeTCs OIpefeNieHne
KOHIIEHTPaIluK KOMIIOHEHTa HpO6BI I10 IIJIOITAAX HUJIKM BBICOTE ITMKa ITPU COOTHOIIEHUHU CI/IFHaH/(bOH ot 2:1
mo 3:1.



Otnourenne curHa/mym (S/N) pacCcYUTHBAOT 0 GopMye:

2H
S/N = 7

(13)

rae: H - BeICOTa IHKa I1eIeBOr0 KOMIIOHEHTa Ha 9/1eKTpodoperpamMMe pacTBOpPa CPaBHEHHS,
H3MepeHHas 0T MaKCHMyMa MHKa [0 0a30BOM THHUK CUTHAIA;

h - ypoBeHb 1IyMa Ha 31mexTpodoperpaMme, OTyYEeHHOM OC/IEe BBOIA XOJIOCTOM TTPOOHL.

KonnuecTBeHHBIN aHanu3. KonuueCcTBEeHHBIM PE3YyIbTAaTOM SABJIAETCA OIIpedeIeHrne KOHIEeHTPallun
HCKOMOTI'O KOMIIOHEHTa HpO6I:I 110 IIJIOITagy IIMKa IIPK COOTHOIIEHUHN CI/Il"HaJ'I/H.Iy'M 60J'IBI.HB, yeM 3:1.

[Tpu KonMYeCcTBEHHOM aHau3e oOpa3Iia [js KOMIEHCAlMK Pa3Induii BO BpeMeHaX MUTPALIUHU OT
aHasu3a K aHalnu3y U [J1s1 YCTPaHeHUs Pa3/Iiyuil B CUTHaJIax KOMIIOHEHTOB o0pas3ia, 001afaronx
Pa3IMYHBIMY BpEMEHaM¥ MUTPAIHH, IIJIOUIAAA TUKOB [OJIZKHEI OBITH HOPMUPOBAHE Ha COOTBETCTBYIOLINE
BpeMeHa Murpamuu. [Ipu uCcob30BaHUuY BHYTPEHHET0 CTaHAapTa HeoO6XoauMo yOeOuThCs, YTO HU OOUH
IIUK UCCJIENYEMOTO BeIllleCTBa He MacCKHUPYeTCs IIMKOM BHYTPEHHETO CTaHAapTa.

AGcomoTHOe cofiepKaHie KOMIIOHEHTOB PACCUUTEIBAIOT 10 OTHOIIEHUIO IIJIOIafiel aHaTu3upyeMoro
II¥Ka U IHUKa CTaHfaapTa. [IponeHTHOe coflepKaHue OMHOro Uiy 0ojlee KOMIIOHEHTOB aHAIU3UPYEMOTI0
o0paslia pacCUUTHIBAIOT IyTEM OTIpefie/IeHUs IPOLIEHTHOM JOJIM CKOPPEKTUPOBAHHEIX IJIOIMIaiei MTUKOB OT
o01el nIoIaay BCeX MUKOB, 38 UCKII0OUEeHNEeM NTUKOB, BEI3BAHHBIX PACTBOPUTENISIMU WU IPYTUMU
nobaB/ileHHBIMY peakTUBaMU ([poliefypa HopMau3alun).

B kauectBe IIapaMeTpPOB IIPUTOOHOCTU CUCTEMEI UCIIOJIb3YIOTCA: KaXKyIlleeCd YHUCII0 TEOPETUIECKUX

R=

tapenok (N), paspemerne ( ° ), dakrop emroct# (k') (TOIBKO [JIS MHUIEIUISPHOM 3I€KTPOKMHETHYEeCKOM

xpoMaTorpadun) u GakKTOp CUMMETPUYHOCTHU (As ).

Kaxyrmeecs yucno TeopeTuyeckux Tapesok (N) MoxKeT ObITh paCCYUTAHO SMIUPUYECKH 0 GopMyTie:

(14)

roe q, - BpeMs MUT'PallU¥ UJIM PAaCCTOAHHUE BOOJIb 0a30BOM TMHUK OT TOUKH BBOIa HpOﬁbI oo
IIepneHguKyJispa, OIIYIIEeHHOT0 U3 MaKCUMYyMa ITMKa COOTBETCTBYIOILIETO KOMIIOHEHTA;

W
0.5 . mupuHa nuKa Ha MOJIOBUHE BLICOTHL.

R

Pa3pemeHHe ( ) MeXOy IMMKaMu CX03Kel BeJIMYMHBI OBYX KOMIIOHEHTOB BEIYHCJIAIOT I10 (bopMyne:



1186,
Wo5aTWosh

R

(15)
bp” b

roe t['b u tr'a - BpEME€Ha MUT'Pallii UJIX PACCTOAHUSA BOOJIb 0a30BO¥ MMHUU OT TOUKH BBOIa HpOﬁbI oo
IIEPIIEHIUKYJIAPOB, OIIYIIEHHBIX U3 MaKCUMYMOB IBYX COCETHUX ITUKOB;

Wosa , Wosh
= nu T - IJ_II/IpI/IHa IIMKOB Ha IIOJIOBHUHE BLEICOTEI.

®aKTOp CUMMETPUYHOCTH NMMKA PACCYUTHIBAIOT 110 (HOPMYIIE:

W
As: 0,05
2d
(16)
Wo05
roe - - - mMpuWHa IHKa Ha 1/20 oT ero BEICOTHI;

d - paccTosiHMEe MeXKIy MEePIeHAUKYISIPOM, ONYIIeHHEM U3 MaKCUMyMa IIUKa, U MEePeTHUM KpaeM
nuka Ha 1/20 oT BEICOTHI IIHKA.

B kxauecTBe mapaMeTpOB MPUTOMHOCTH MCIIONL3YIOTCS TaKXKe UCIIBITAHUS Ha BOCITPOM3BOIUMOCTh
mIomany (CTaHoapTHOE OTKIOHEHUeE IIJIOIIaqy UIN OTHOIIEHUS IIIOIagy K BDEMEHH MUTPAIIUN) U
BOCITPOM3BOIUMOCTh BpEMEHU MUTPAIUH (CTaHIApPTHOE OTKIOHEHNEe BpEMEHU MUTPAIIUH).

IlepedyeHb yC/IIOBHH, MOOJI€KAIUX YKa3aHHIO

B dapmakormeiiHoii cTaThe YKa3kIBAIOT UCIIOh30BAHKE OMPEeIeHHOT0 Kanuispa, 6ydepHoro
pacTBopa, MeTofia IPeABapUTENIbHOM IIOATOTOBKY Kaluisgpa, TPoOOMOATOTOBKY ¥ YCIOBUM MUTPALIUHU.



