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I. BBEAEHUE

AHaJIMTHYeCKOe IPUMEeHeHue XxpomMaTorpadumn.

Xpomatorpadus - 3TO OJIUH U3 METOAO0B POOOMOATOTOBKH. [Ipn aHanMM3€e CI0KHBIX CMecei
JUISL YBEPEHHOTO ONPEJENICHNs KOJIMUECTBA MHTEPECYIOIIEr0 KOMIIOHEHTa MPaKTUUYECKH BCEr/ia He-
00xouMa MOAr0TOBKA MPOOKI K aHAIHU3Y: KCTPAKLIUS, KpUCTANIN3alMsI, BhITAPUBAHUE, COOCAXKIE-
Hue u T.4. OIMH U3 METOJI0B TaKOM MOJATOTOBKHU MPOOKI SABIIAETCS MPOLIECC XpoMaTorpadupoBaHus,
T.€. pa3JieJIeHus CI0KHONU CMECH Ha COCTABIISIONINE KOMITOHEHTHI.

HakornuieHHbIH ONBIT MO3BOJISIET YTBEPKIaTh, YTO MPU aHAIIU3€E CIOXKHBIX OOBEKTOB HENb3s
npeHeOperaTh NPaKTUUYECKU HU OJTHUM U3 KOMIIOHEHTOB:

B pu SKOJIOTMYECKHX HCCIEeIOBAaHUSAX YCTAaHOBJIEHO, YTO TOKCHUYHOE JEHCTBHE MalbIX
KOHLEHTPALUN TSKENIbIX METaVIOB 3HAYUTENBHO BbIIIE, YeM JEHCTBUE 3HAUMTEIbHBIX
koHueHTpauuiit NO,, SO, u T.4.;

B pu OMOJOTHYECKHUX MCCIIEOBAHUIX BBISICHSIIOT MOIIIHOE BIMSHHAE MAJIbIX KOHLIEHTPALIUii
BUTaMUHOB, AHTUOMOTHUKOB, JPYTUX JIEKAPCTBEHHBIX MPENapaToB;

B npu aHajgu3e MUIIEBBIX MPOIYKTOB Ha (hOHE OONBIIOrO conaepkaHusi OEIKOB, JKHPOB,
YIJI€BOJOB BEChbMa BayKHO OMpPEJIEIeHNE TOKCHHOB, MUHEPAJIbHBIX BEIECTB;

B Ka4yecTBO BBIMYCKAEMOW MPOAYKIUU B 3HAUUTENHHON CTEMEHH OIpenesseTcs] HaTuIhueM
WM, HA00OPOT, OTCYTCTBUEM DPA3NMYHBIX JO0ABOK, HAXOMASIIUXCS B MaJIbIX KOHLEHTpA-
LUSX.

OTU IpUMepPbl MO)KHO YMHOKHUTb.

W3 cka3aHHOrO MOYHO C/I€NIaTh BIIOJIHE ONpeAeNIeHHBIH BBIBOJ: B HAcCTosAIIee BpeMs Tpely-
€TCs ICTAJIbHBIH XMMUYECKUI aHAIN3 pa3HOOOpa3HbIX cMecel U OMoIorndeckux o0ObeKkToB. Pere-
HUE ATOW 3a/71a4d HEBO3MOXKHO 0€3 MPUMEHEHHUS T0CTaTOYHO 3(P(EKTUBHBIX METOOB pa3JeeHUs
CIOXHBIX cMmeceil. Cpenu Takux METOJIOB TOMUHHUpPYeT xpomatorpadus. BypHo pa3BuBasch B I0-
clieTHee JECATUIIETHE, STOT METO/ OTKPBLT BOZMOKHOCTh pa3fielieHusl CMeceil, cofepKalinux AecsT-
KH ¥ COTHU KOMIIOHEHTOB, UX KOJIMYECTBEHHBIN U KaueCTBEHHBINH aHANU3, MpenapaTuBHOE BbljEe-
HUE UHAMBUAYaAJIbHBIX BellecTB. [IpuHIUIBI XpoMaTorpaguu BechbMa YHUBEpCaJIbHBI, Oiarogaps
YeMy OHa OKa3aylach MPUTOTHOM Ui M3ydeHUsI 0ObEKTOB CaMOW pa3HOM MPHUPOIbI, OT HE()TH U Ta-
30B aTMoc(ephl 10 OCIIKOB M 1a)Ke€ BUPYCOB.

[lepuon, HaCTYNUBIINI B aHATMTUYECKON XMMHUU OPTraHMYECKUX COCIMHEHUI ¢ Hayaia 60-x
roJoB 06e3 mpeyBenYeHHSI MOKET ObITh Ha3BaH 3M0X0H XxpomaTorpaduu. OQuH U3 BApUAHTOB 3TO-
ro MeToJia - KOJIOHOYHAs KUAKOCTHas Xpomarorpadus, OblT co3gaH pycckuM OoTanukom L[BeTom
M.C. (otkyna Ha3zBanue xpomarorpados “LIBer”) B 1903r. Ha npoTsikeHUU MOCTIEAYIOMIUX COPOKa
JeT XxpoMarorpadus He HaXoJuja MIMPOKOrO MpakTH4Yeckoro npumeHeHus. Jlumpb mociae 1950r.
MPUXOIUT BpeMs Npu3HaHUs xpomartorpaduu. B 1952r. Obutn BBIOJIHEHBI MEpBbIE PabOTHI MO
AKHUJKOCTHOM Xpomarorpaduu, a BCKOpe OCBOEH BBIITYCK Ia30BbIX Xpomarorpados, 1 B TEUEHHUE T10-
cnenyronux 20 jeT razoxpoMarorpaduueckuii aHajiu3 CTaJl OCHOBHBIM METOOM HCCIICIOBAHUS
JIETyYUX TEPMHUYECKH YCTOMYHMBBIX coearHeHUH. Ho OONBIIMHCTBO OPraHMYECKUX COSAMHEHUN HE
oOnagaeT HeOOXOAUMOM ISl Ta30BOM XpomaTorpaduu JIETY4eCThI0 B TEPMOCTOMKOCTBIO, U XpOMa-
TOrpagupoBaTh UX MOKHO TOJIBKO B 00Jie€ MATKUX YCIIOBHUSIX, XapaKTEPHBIX JJIS KUIKOCTHOM KO-
JoHOYHON Xpomarorpaduu. CkopocTh ke U 3(PPEKTUBHOCTH pa3fesieHus, a TaKKe UyBCTBHUTEIb-
HOCTh aHAJIN3a MO0 ATOMY METOJy JOJITO OCTABAJIUCH HEYAOBJIETBOPUTENbHBIMU. W uiib B 1965-75
IT. ObUTH B MPUHLHUIIE PEILIEHBl OCHOBHBIE HAYYHbIE U TEXHOJOTUYECKUE MPOOIEMBI, CACPKUBABIIHE
paszButue Mmetojna. [locnenoBaBmmii 3aTeM mporpecc ObUT CTOJb MOPA3UTENIEH, YTO COBPEMEHHAs
MHCTPYMEHTAJIbHAs! pa3HOBUIHOCTh METOA MOJyYHJIa CaMOCTOSITEIbHOE HAUMEHOBAHUE - BBICOKO-
s dexTuBHAs KUIKOCTHA Xpomartorpadus. BaxxHeHuM KaTaan3aTopoM pa3BUTHUS XpOMaTOTpa-
(uyeckoil HayKu U MPAKTUKHU OBbUIM MOTPEOHOCTH Pa3HBIX XMMHUYECKHUX U €CTECTBEHHBIX HayK, Ha-
YiHasi OT MEJAMIMHBI U KOHYas KPUMHUHAIMCTUKON , HE TOBOPS YK€ O HayKaX XMMHUYECKHX U OMO
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Joruyeckux. BHenpeHne xpomarorpadudeckux METOIOB B 3TH OOJIACTH paJuKaIbHBIM 00pa3oM
M3MEHWIO TaKTUKY W METOAMKY HMCCIIeJOBaHUH, 00ECTICUNIIO HOBBIE BO3MOXXHOCTH KOHTPOJIS TIPO-
u3BoactBa (o 200 xpomarorpadoB Ha 1 mpeanpusiTuu). XpomaTtorpadudeckoe o0OpyIOBaHHE
ceifuac MOXKHO YBHJIETh M B XMMHUYECKOW J1a0OpaTopuu, U B IieXe, U B OOJILHUIIE, U B KaOMHE KO-
paouis.

MoXHO yTBEep)KIaTh, YTO BHEIPEHHUE XpOMaTrorpaduu MPUBUBACT COBPEMEHHOMY XUMHUKY
HOBBII B3IUISA]] HA BEIIECTBA M CMECH, KOTOpbIe OH uccieayer. Oka3pIBaeTCsl, HU OJJHO BEIIECTBO HE
TaKO€ YHCTOC, KAKUM KaKETCS, M HE OJHA CMECh HE Takas MpOCTas , KaKOW KaXKeTCs, MoKa JOCKO-
HAJIGHO HE U3Y4YCHBI XpOMaTorpagpuuecKiMH MeToIaMu. B cripaBeyTMBOCTH 3TOTO MCCIIEI0BATEb-
CKOT0 Te3uca yOeKJIeH, HaBepHOE, KaXKIbIid B Ubl0 paboTy XpomaTtorpadus Bomwia mpouHo. Ho
MIECCUMU3M 3]IECh TOJBKO B (hopMe, a HE B COJIEPIKAHHH, TaK KaK OOHAPYKEHUE B CMECH C TIOMOIIBIO
xpomarorpaduy HOBBIX KOMIIOHCHTOB WJIM MPHUMECEH MOXET OOCpHYThCS IIEHHBIM HAyYHBIM pe-
3yJIBTaTOM HJIH, TI0O MEHBINEH Mepe, TPeJOTBPATUTH OIMIMOOYHBIC PEIICHUS U BHIBOJIBI.

Wrak, xpomarorpadus - 310:

a) psI TEOPETUIECKUX MPEICTABICHHH, MTOCBSIICHHBIX 3aKOHAM COPOIIMH U MacCoIepe/auu;

0) MaTepuaabHBIN (PyHIAMEHT - TPUOOPHI U COPOCHTHI;

B) METOIOJIOTHYCCKHE M TPUKIIAJHBIC MCCICIOBAHUS, IPUBOASIINE K CO3AaHUI0 KOHKPET-
HBIX METOJTUK.

II. IPUHIUIIBI U OCHOBBI TEOPUU XPOMATOI'PA®UMN.
2.1. Xpomarorpadguueckuii mpouecc: yaep:;kuBaHue, pa3MblBaHue, pa3iaejieHue.
OcHOBHBIE 3JIEMEHTHI XpoMaTOrpadUyecKoro mpoiecca pacCMOTPUM Ha MpUMEpe pasfele-
HUS OWMHApPHOW CMECH B YCJIOBHSX KOJIOHOYHOW >KHIKOCTHOW afCOpPOIMOHHOW Xpomarorpadum.
[IpencraBum cebe TpyOKy, 3alOTHEHHYIO MPOCTBIM afCOPOCHTOM (KOJOHKY), Yepe3 KOTOpYyIO He-

MIPEPHIBHO TEYET PACTBOPUTEID (pHC. 1.)

Puc 1 Xpomarorpaduueckas KoJoHKa

/Kopnyc KOJIOHKHN

cOpOeHT

GUIBTPHI

AOocopbenm (copOeHT, HAMOIHUTENb KOJOHKH) YAEPKUBACTCA B KOJOHKE (MIBTPaMHU, OH
HETOBIIKEH U TIOATOMY Ha3bIBACTCS HEeNO0OGUdCHOU ¢ha3oli. PacTBOpUTENH, IEpEeMEIIAIOIIUNACS OT-
HOCHTETIFHO COpPOEHTA, HA3BIBACTCSI HOO0BUXNCHOU ¢ha3oli (B HEKOTOPHIX CIydasix anoenmom). Bae-



JIeM B BEPXHIOIO YacTh KOJIOHKH IO OJTHOW MOJICKYJIE COCAMHEHUH - copbamos, 0003HAYCHHBIX Ja-
nee X u Y (puc. 2). [Ipu n1BM>XKeHUHU BIOJIb KOJOHKH 3TH MOJEKYJBI OyayT nuddyHIupoBaTh BHYT-
pH TIOp cOpOCHTa U, B pe3yjIbTaTe MEXKMOJCKYISIPHBIX B3aMMOJACHCTBUI TOTO WM WHOTO THUIIA,
a7IcOpOMPOBATHCS HA TIOBEPXHOCTH HEMOABMIKHOM (pa3bl.

Puc. 2. @ x O-v

r
I,

@O

—g
—

——
5%

Bpewmsi, B TeueHHne KOTOPOTro MOJIEKYJIbl HAXOIATCSA B aCOPOUPOBAHHOM COCTOSIHUU, OIpEesieTcs
CUJIOW MEXKMOJICKYJIIPHOTO B3amMoJiecTBHs copbatoB X U Y ¢ copOentom. [Ipu odenp crmaboii
cOpOIIMH MOJIEKYJIbI IOYTH BCE BpEeMs MPOBOJAT B PACTBOPE MOJBMKHOU (a3bl M MOITOMY IEpeMe-
LIAIOTCS] BHU3 IO KOJIOHKE CO CKOPOCTHIO, JIUIITh HE3HAYUTENIbHO YCTYMaIOLE CKOPOCTH ABMKECHUS
noABMXKHOM ¢azel. Haobopot, mpu oueHb CUIIbHON cOpOIMU MOJEKYJIbl X U Y MOYTH HE OTphIBa-
I0TCS OT MOBEPXHOCTH U CKOPOCTh UX MEPEMEIEHUS IO KOJIOHKE He3HAUNTEIbHA.

C touku 3peHus xpomarorpaduu Hac OOJbIIEe BCETO MHTEPECYIOT TaKue yCJIOBHS, B KOTO-
pBIX CHJIa aJCOPOIMHU MPOMEXKYTOUHAsE M CKOPOCTh TepemerieHuss X u Y 1o kKojoHke B 2-10 pa3
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MEHBIIIE CKOPOCTH JABWIKEHUS MOABMXKHOW (pa3bl. SBIeHUE 3aMeICHHOTO NBMXKCHHS MOJIEKYN X H
Y OTHOCHTENBHO JBH)KECHUS MOABMKHOHN (pa3wl B XpomaTorpaduu Ha3sIBaeTcs yoepoicusanuem. Ec-
JIM KOHCTaHThI COPOIMH BemeCTB X U Y Pa3IuvHbl, TO PA3IUYHBIM OYJET U UX CPEIHSS CKOPOCTh
JIBIDKCHHUSI 110 KOJIOHKE. MoJIeKypl X B HAIlleM IpUMeEpe COpOUPYIOTCs ciadee, MPU IBIKCHHUH T10
KOJIOHKE OOTOHSIOT MOJICKYJIBI Y M M3 KOJOHKH OHHM BBIMIYT B Pa3HbIe MOMEHTHI BpEeMEHH. TaKum
00pa3oM, TOCTUTACTCS OCHOBHAS LIEJIh XPOMATOTrpaduu - pazoeieHue.

EcTecTBeHHO, 4TO Ha MPaKTHUKE B KOJOHKY HE BBOJAT CAMHUYHBIC MOJICKYJBI U TIOITOMY
JlaHHas KapTUHKA MPEJETbHO YIPOIIAeT PeaIbHyI0 CUTyalnioo. Eciy B KOJTOHKY BBEIEHBI XOTS ObI
HECKOJILKO MOJIEKYJI pa3HOTO BHJIa, TO OOHAPYKHUM, YTO CPETHHE CKOPOCTH MEPEMEIICHUS MOJIEKYIT
X u Y nmo-npexHemMy pa3inudHbl. [JoMMMO 3TOr0, CKOPOCTH TepeMENIeHUs] OTASIbHBIX MOJICKYJ
KaXJIOTO BHUJIAa OTKJIOHSIOTCS B Ty WJIM MHYIO CTOPOHY OT CPEIHEro JUIsl JAaHHOTO BUJIA 3HAYCHHS.
Mouekynsl  copOaToB , MEPBOHAYAIBHO BBEJACHHBIC B KOJIOHKY B BHJE MTHOBEHHOTO HMMITYJIbCA,
BBIXOJIAT U3 Hee Oosee MUpoKoi 30HOM. Takass HEMACHTUYHOCTh CKOPOCTEH MEPEeMEICHHs OHa-
KOBBIX MOJICKYJI B XpoMmatorpauu Has3bIBacTCs pasmuvieanuem. OHO CBSI3aHO C PSIOM SIBJICHUH B
KOJIOHKE, KOTOpbIE TOJAPOOHEE PAcCCMOTPHUM TMO3AHEE. DTO HEXKENIATEIbHOE SIBICHUE MPHUBOIUT K
TOMY, YTO CPEId MOJICKYT Y MOTYT HaXOJHUTHCS TAKKE MOJEKYJbI X, CKOPOCTh KOTOPHIX OJM3Ka K
cKopocTH Hambosee “ObICTpbIX” MoJekyn Y. B pesynabraTe 30HBI X W Y MOTYT YacTUYHO HAJIO-
KUTHCS OJHA HA IPYTYIO M pa3/ieJIeHUE OKaKETCsl HETIOTHBIM.

[Tpoteccl yaep)KuBaHUs U pa3MBIBaHUS - IPEAMET TEOPUHU XpoMaTorpadun

2.2. HekoTopbie OCHOBHbIE€ TEPMHUHBI M ONIPe/IeIeHUs .

Xpomamoepamma - xpuBasi, N300pakaroias 3aBUCUMOCTb KOHIICHTPAIIMN COSTUHEHHH, BbI-
XOJAUIMX M3 KOJOHKH C TIOTOKOM MOJBHMXKHOM (ha3bl, OT BpEMEHH C MOMEHTa Hauajia pasJieleHUs

(puc. 3).

Puc 3.

ba3oBas
JINHUS

A

\ 4

tO tRx tRy t

XpomaTtorpamma OOBIYHO COCTOMT M3 0a30BOM JIMHUM M MHKOB. B xpomartorpaduueckux
npubopax, Kak MpaBUiIo, HE TPOUCXOAUT HETIOCPEACTBEHHOTO U3MEPEHUS KOHIICHTPAITUH BEIECTBA
B TIOJIBIDKHOM (hase, a ¢ TOMOIIBIO0 CIEIUAIBLHOTO Y3JIa - IETEKTOpa U3MEpPSIETCs Kakas-1u0o Gu3u-
Yyeckas BEIMYHMHA, (DYHKIIMOHAIBHO CBSI3aHHAS C KOHIIGHTpPAIUEH (IJIEKTPOIPOBOAHOCTD, ONTHYE-
CKasl TNIOTHOCTh | T.1I.).



baszoeasn nunusa coOTBETCTBYET TOMY NMPOMEXKYTKY BPEMEHH, B TE€UEHHE KOTOPOTO JIETEKTOP
PErUCTPUPYET CUTHAT TOJIBKO OT MOJBUKHOU (ha3bl.

Iluk - xpuBas, B uaeaye NpuodIMKaroIascs K KpUBOK rayccoBa pacipeieieHHsl, ONKUChIBAET
MOCTETIEHHOE HapacTaHWe KOHIIEHTPAIMM Ha BBIXOJE M3 KOJOHKU M MOCIEAYIOIIeM €€ yMEHbIIe-
HUU.

Bpewmst nosiBjieHHsT MakKCHMyMa MTUKa Ha XpOMaTOrpaMMe Ha3bIBACTCSI BpeMEHeM YOepHCUBA-
HuA tg.

[Ipu mOCTOSIHHBIX yCTIOBUSAX PabOTHI U cocTaBe (a3 XxpomaTorpadhuuecKord CUCTEMBI BPEMsI
YACPKUBAHUS SIBISECTCS BEJIMYMHOM MOCTOSIHHOM IJ11 JAaHHOTO BemlecTBa. MHOrIa B HadalbHOM
4acTU XPOMAaTOrpaMMbl PETUCTPUPYETCS MUK, IPUPOJIa KOTOPOTO CBs3aHa C KPaTKOBPEMEHHBIM Ha-
pYIICHUEM PaBHOBECHS B KOJIOHKE IPH BBOJE MPOOBI. DTOMY ITHKY COOTBETCTBYET 8peMs YOepHCU-
8aHUsL HeCopoOUpyemozo eeujecmaa t.

Bpewms yaep:kuBaHus TakKe OINpPeNeseTcs] CKOPOCThIO MOIaYH Yyepe3 KOJOHKY MOABUKHON
¢asbl F. Yoepoicusaemviii 06vem TaHHOTO BEIIECTBA PACCUYUTHIBACTCS 110 (hopMyJIe:

Vo=t F (1)
1 HC 3aBUCUT AJIA I[aHHOI\/'I KOJIOHKH OT pacxo/a.

[Mapamerp xoa¢ppuyuenm emxkocmu TAHHOTO COSAUHEHUS B JAHHOW XpoMaTorpaduueckoi

CUCTEME PacCUUTBIBAETCS 1O (hopmyIie:

KI: tR_tO

g (2)

DTOT mapaMeTp He 3aBHCHUT OT Pa3MepOB KOJIOHKH M CKOPOCTHU MOTOKA U IIMPOKO HUCIOJIb3Y-
eTCsl B XpoMarorpaduueckoi TuTepaType u padoTax.

CpaBHUTENBbHYIO TEPMOJAMHAMUYECKYIO XapaKTEPUCTUKY JIBYX pa3AeiisieMbIX IUKOB Be-
IIECTB JIACT OMHOCUMENLHOE YOePIHCUBAHUE

= I — 1
L,
Loty =t (3)
WIH CeleKmueHocmy. ITa BEeIMYNHA MMOKa3bIBAET CIIOCOOHOCTh JTaHHOM XpomaTorpaduyeckoit cuc-
TEMBbI pa3AeNATh IaHHYIO TTapy BEUIECTB 1,].

Bpemena ynepxuBaHusi U BCe MPOU3BOJHBIE OT HUX BEJIIMYMHBI SBISIOTCS MO CYILIECTBY
TEPMOJMHAMHUYECKUMHU XapaKTepUCTHKaMu mporecca. OaHako, B Xxpomarorpaduu (kak B JOO0M
XUMHYECKOM TMPOIIecce) pe3ysibTaT OIMpeNessieTcss COBMECTHBIM BIUSHUEM (AKTOPOB TEPMOIUHA-
MHUYECKOT0 M KMHeTH4eckoro tuma. Eciu B xpomaTorpaduueckoil cucTeMe TaHHOTO cOCTaBa MpH
JAaHHOW TeMmIlepaType y JIByX BellecTB 3HaueHus tg oanHaKoBbI (Win 0=1.0), To HHUKaKOe U3MEHe-
HHE T€OMETPHUH KOJIOHKH HE MPUBEIET K pa3aeieHUI0 3TOM nmapel. Ho, ¢ Apyroil CTOpOHBI, pa3inyue
3HauYeHUH tr BOBCE HE O3HAYaeT aBTOMATHYECKH, YTO pasJielieHHue, a TeM Oojee xopoiiee, Oyaer
nocTUrHyTo. [[7st 3TOro ncnosib3yemasi KOJIOHKA JTOJKHA 00J1a/1aTh JOCTaTOYHO BHICOKUMU KUHETH-
YECKUMH XapaKTePUCTHUKAMU. AKTBI COpOIMHU-AeCOPOIMH JOKHBI COBEpPIIATHCA C OONBIION CKO-
POCTBhIO, UTOOBI peanu30BaTh MOTEHIUAIBHYIO BO3MOKHOCTh Pa3/ieNieHUs, Ha KOTOPYIO yKa3bIBaeT
pasnu4ue B tr.

OcHOBHasi KMHETHYECKAsI XapaKTEPUCTHKA Iporecca - gpicoma h, sKeusaieHmuas meope-
muueckou mapenxe (BOTT). DTa BenmuumHa COOTBETCTBYET BBICOTE CJIOSI COPOCHTA, MPHU MPOXOK-
JICHUH KOTOPOTO aKT COpOIMU-IecOpOIMH COBEpIIaeTcs B cpeAHeM oauH pa3. OHa oTpakaeT, 1Mo
CYIIECTBY, Kau€CTBO HCIOJIb3YeMOr0 COpOEHTa, Ka4eCTBO 3aMOJHEHUSI KOJIOHKU M MPaBUIbHOCTh
BbIOOpa pexuma XxpomarorpadupoBanus. [Jis oleHKH KauecTBa KOJIOHKHM MpPUMEHseTCsl oOpaTHas

BCJIIMYHHA - YUCIIO meopemudecKux mapeilokK N:

riae L - 1iuHa KOJIOHKH, MM;
h - BOTT, mm.
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Yucio TeOpEeTHUECKUX TapeNIOK CIYXKHT Mepoil 3¢gpgexmuernocmu KonoHKH. Ero paccuuTsl-

BafoOT Mo (popmyre:
2 2
t t
N=5,54-( . ) :16(—RJ (5)
a)O/S a)S

Puc. 4.

A
\ 4
»
»

0.5h

tr

A\ 4

A

B kadecTBe YMCIEHHOW MEphI CTETEHU pa3JeNICHHUs] UCIONB3YETCS Kpumepuil pazoenenus
Rs. OH MOeT OBITh pacCUMTaH Ha OCHOBAHUHU M3MEPEHHSI XpOMATOTPaMMBI BelecTB X U Y.
2ty ~ 10,

Ro=——"7"—"7"—" 6
5 g, + 0y, (6)

Rs cBsI3aH C OCHOBHBIMU XapaKTEPUCTUKAMH CUCTEMBI CIIEIYIOIIUM COOTHOLLIEHUEM:
(7)
CoBMecTHOE BIMSIHUE CEJICKTUBHOCTH, yJepKUBaHUSA U 3(()EKTUBHOCTH HA PE3yJbTaT pas-
JIEJIEHNS] MO’KHO IPOWIIIIIOCTPUPOBATh HAIISIAHO (puC. 5).

Puc. 5
a=0.8
N = 10000
K’=0.3
Rs =0.7
a=0.8
N =100
K'=5
Rs=0.9 l R
a=0.8
N = 10000
K'=5
Rs=9.2 J'
A
.=0.99
N =20000
K'=5
Rs =1.1

L.




2.3. Pa3mbiBanue xpomatorpaguyecKux 30H.

Pa3znensiemast cMmech BBOAMTCA B KOJIOHKY B BUJIE Y3KOTO UMITYJIbCa U €r0 00BEMOM IO CpaB-
HEHUIO ¢ 00bEMOM KOJIOHKH MOXHO npeHeOpeub. [lo Mepe mepemenieHus: MoJIeKyll pa3zelisieMbIX
BELIECTB C MOTOKOM IOJABIKHOM (pa3bl UMIYJIbC MMOCTETIEHHO PacIIUpsIeTCsl, IPU 3TOM KOHIIEHTpa-
1S pa3/iesieMbIX BEIIECTB B HEM yMeHbIlaeTcs. [ 1aBHasg mpuyuHa JaHHOTO Ipolecca B TOM, YTO
CKOPOCTh NEpEMEIICHHs] TI0 KOJOHKE OTIENbHBIX MOJEKYJ OTIMYAeTCsl OT CPelHEN CKOpOCTH, Xa-
pakTepHOl i JaHHOro coeauHeHus. C TOUKHU 3peHHs] KOHEUHOTO IMOJIE3HOTO pe3yabTaTa XpoMa-
TOrpaMuecKkoro npoiecca - JOCTUKEHHS pa3lAeIeHUs] MOJIEKYJl Pa3IUYHbIX BUIOB - Pa3MbIBaHHE
30H KpaiiHE HEeXeJIaTeIbHO, M0 KpalHel Mepe Mo CIEeAYIoIUM nTpuuruHaM. Bo nepBbIX, HHTEHCUB-
HOE pa3MbIBaHUE BEAET K YAaCTHUHOMY NEPEKPHIBAHUIO 30H PA3IMYHBIX COCTUHEHHUIN U MOATOMY
MIPUXOAUTCS MPEABIBIATH 0oJiee KEeCTKHEe TPeOOBaHUS K CEIEKTUBHOCTH cHcTeMbl. [Ipuuem nmaxe
€CJId B TOM WJIM MHOM cllyyae yJaeTcs O0OecCleuuTh MOBBIIIEHHYIO CEIEKTUBHOCTh, OOIIas pasje-
JSoUas CrocoOHOCTh HeBenuKa. J[pyroe oTpHIaTeIbHOE CIIECTBUE Pa3MBIBAHUS - YMEHBIICHHE
KOHLIEHTpalUu copbaTa B LIEHTPE 30HbI, BEylee K CHI)KEHUIO YyBCTBUTEIHHOCTHU IIPU aHAIM3E.

Mepoii UHTEHCUBHOCTH IPOLECCOB Pa3MbIBaHUS SIBISIETCS BBICOTA, SKBUBAJICHTHAs TEOpE-
TU4ecko Tapenke. Bennunna h onpezensercs psiioM 4acTHBIX HMPOIIECCOB.

1) HeogHopoaHOCTh TTOTOKA MOABIKHON (ha3el. COpOCHT B KOJIOHKE 00pa3yeT CHCTEMY Ka-
HaJIOB, Yepe3 KOTOphIC MPOTEKaeT MoABMKHAS ¢aza. Uem Menbue 4acTUIlbl COpOEHTa, TeM OJmKe
JpyT K APYTY JUIMHA ITyTH MOJIEKYJ MOABUXKHOU (pa3bl, MEHBIIIE pa3HUIIA BpEMEHHU MPOXOISAIINX Ye-
Pe3 KOJIOHKY MOJIEKYJ OJJHOU 30HbI, MEHBIIIE pa3MbIBaHUE 30HBI.

h=22d,

rae d, - pasMep 4acTHIl COpOEHTa.
2) MonexynsipHas nuddy3ust B TOABHKHOW M HETTOABKHOM (pa3ax. Uem OoJbIe CKOPOCTH
MOTOKA, TEM MEHBIIIEC Pa3MBIBAaHHUE W3-3a ITOM MPUYNHBL.

h=1/U (9)
rae U - ckopocTh OTOKA.
3) CkopocTh MaccooOMeHa - BpeMs COpOITUU UIIM MOHHOTO oOMeHa. YeMm OombIle CKOPOCTh
MIOTOKA, TeM OOJIbIIIEe Pa3MBIBAaHHE M3-3a 3TOM MPUUNHBL.

(8)

h=K-U (10)
B xoneuHoM urore noiaydaem ypasHeHue Ban-/leemrepa.
h=A+ B +CU
v (11)

A - BKJ1a/1 HEOJJHOPOAHOCTH MOTOKA IMOABMKHOU (ha3bl;
B/U - Bkiiag cnaraembix aud@ysHoro xapakrepa;
CU - BkJIa1 KHHETUKU MaccoOOMeHa.

Puc. 6



A
A

) A .
UOHT U

[

ScHo, 4TO 1151 CHIKEHUSI h He0OX0AMMO MCIOJIB30BATh YaCTUIIBI COPOCHTAa MEHBIIIETO THa-
Metpa. K coxaneHuro, UCoib30BaTh ATOT MyTh MOKHO JIMIIb 10 OMPEIAEICHHOr0 Mpeaena, KOTo-
PBI TUKTYETCSI TEXHUYECKUMH COOOPaKECHUSIMH.
Ilepenan naBiieHUs1 B KOJIOHKE CBSI3aH C IPYTUMH MapamMeTpaMu Mpolecca CIEIyIOIUM CO-
OTHOIIIEHUEM:
r-U
Ap = -L
d2
A

(12)

I/Ie T - MapaMeTp CONPOTUBIICHUS TOTOKY,

Ap - mepenaj gaBiIeHUs,
U - cKOpoCTh MOTOKA,
L - mmuHa KOJIOHKH.

[Ipy MOBBILIEHHOM JAaBJICHUU PE3KO BO3PACTAET CTOMMOCTH M CIOKHOCTH OOOPYAOBaHUS.
[Tostomy B KX dp= 3-10 mxm, B I'X - 100-200mkMm. st noBbieHHs 5 QEKTUBHOCTH MIPEAIOYTH-
TeTbHEE MEHEE BS3KHE PACTBOPUTENH, TaK KaK B HUX OoJibie KodGdumueHT nuddy3uu u MeHbIIe
COINPOTHUBIIEHNE KOJIOHKH.

I KTIACCU®PHUKAIIUA METOJOB KUJIKOCTHON XPOMATOI'PAGHUMN.

C TOYKM 3peHHUs arperaTHOro COCTOSIHUSI TIOJIBUYKHOM (a3zbl XpoMmaTorpaduio pazaeisiioT Ha
ra3oByIO U ’KHJIKOCTHYIO; B IIEPBOM clly4yae MoABMKHas (a3a razoo0pa3Hasi, BO BTOPOM - KHUIKOCTb.
B nanpHeiiiemM Mbl OyAeM paccMaTpHUBaTh TOJIBKO KHJIKOCTHYIO XpoMaTorpaduio B ee pa3iHuHbIX
BapHaHTaXx.

T.x. xpoMarorpadus npencrapiser co0oil GU3MKO-XMMHUYECKUH Tpoliecc, Hanboee ecTe-
CTBEHHBIM ObLJIa OBl KJacCU(UKAIUS KUIKOCTHON XpomaTorpaduu Ha HECKOJIBKO METOJIOB, TOJIO-
’KUB B OCHOBY KJIaCCU(MKAIIMU IPUHIINII JICJIEHUSI CMECH Ha KOMITIOHEHTBHI.

C a10ii Touku 3penus KX MoXHO pa3fenuTh Ha 3 Kiacca:

B a/1cOpOIMOHHYIO;

B 110HOOOMEHHYIO;

B reIbIPOHUKAIOIIYIO.

|

B 3.1. AxcopOuuonnas xpomarorpadus.

B ocHoBe paznmeneHust MeToiaMu aaCcOpPOIMOHHON KUAKOCTHOM XpoMaTorpaduu JeKUT aj-
copOuus - puznueckoe B3aMMOICHCTBHE MEXKIY MOJIEKyJIaMH TTpoObl (copbaTta) U copOeHTa, a Tak-
e MEXIy MOJIEKyJaMH 3JII0€HTa U COpOeHTa.

Tunuunbie GU3NYECKOE B3aUMOJACHCTBUE - 3TO B3aUMOJCHCTBUE, OOYCIOBIICHHOE TUCIIEp-
CHOHHBIMHU M 3JIEKTPOCTATUYECKUMHU CHJIaMU (JIUTIOJIb-AUIOIbHBIE U MOH-IUIOJIBHBIE B3aUMOJCH-
CTBUS1, 00pa3oBaHue BOJAOPOJIHBIX CBs3el). J(ucrepcoHHbIe B3aUMOAECHCTBUS UMEIOT HEMOJSPHYIO
NpUpoOay, UX (PU3WUECKH CMBICT OOBSICHSICTCS C TO3WIMK KBAaHTOBOM MEXaHWUKH. J[WTonb-
JUTIONIbHBIE B3aUMOJACHMCTBUSI, Ha3blBaeéMble OOBIYHO OPHUEHTAMOHHBIMU, MOTYT MPOUCXOAMTH
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JUIIb MEXKIY MOJIEKYJIaMH, 00J1a/1al0IIMMU MTOCTOSIHHBIM JTUIIOJIbHBIM MOMEHTOM. OueHb BaXKHBIN B
XpomaTorpauu THUII MOJIIPHOTO B3aUMOJIEHCTBUS - 00Opa30oBaHHE BOJAOPOJIHBIX CBsA3EH. DTHU B3au-
MOJIEUCTBHUS JOCTaTOYHO CUJIbHBI U IPUOIIIKAIOTCA MO CUJIE K DHEPTHH c1a00i XUMUYECKOM CBSI3U.

Bce BzanmopeiicTBust GU3MYIECKOTO TUTIA OOBIYHO MPOXOAT ¢ OOJIBIION CKOPOCTHIO M Cam
niporiecc agcopounu B JKAX He sABIsETCS TUMUATHPYIOIICH CTauei B MacCCOOOMEHE.

[TomaBnsromas 4acTh OPraHUYECKUX COCIUHEHHM pa3leisieTcs MeTOAaMH afcopOITMOHHOM
KHUAKOCTHOM Xpomatorpaduu. Pa3nensempie BemecTBa HaXOIATCSA B BUIE MOJIEKYJ, TO3TOMY 3TOT
METO/I YaCTO HAa3bIBAIOT MOJIEKYJISIPHON KUAKOCTHOW XpomaTorpaduei.

UTo MOXXHO aHATM3UPOBATH STUM METOIOM?

1) B mHedTn

B HAaCBIIIEHHBIE YTJIEBOJOPO/IbI
ANKUI0EH301bI
aKUITHA(TATUHBI
apoMaTHYeCKHe MHOTOSIIEpPHBIE YTII€BOJOPOIbI (AHTPALIEH U T.1I.)
MOJISIpHBIE apoMaTuyeckue (PeHOIbI U T.11.)
B rereponukibl (TuoheHsl, 06H3THOGEHBI U T.11.)

2) Jluru bt

B caxapa

B XOJecTepUHBI

B MOHO U JUTJUIEPUIBI
B XMpPHBIE KUCITOTHI

3) l'opmoHBI

4) I1IAB

5) IumeBbie n06aBKY (KpacHTENH, CTAOMIM3ATOPHI U T.1I.)

6) ButamunbI.

AcopOIIMOHHYIO XpoMaToTrpaduio MOKHO Pa3euTh Ha 2 BUJIA.

1. Xpomarorpadust Ha nossipaoM copOente (SiO,, Al,O3) ¢ HEMOISIPHBIM ATIOCHTOM (TEK-
caH, renTtaH c¢ 106aBkoit 1-2% crnupra). XopoIio pa3IensitoTcsl HeMOJIsSIpHble coequHEeHs (OeH3011,
HACHIIICHHBIC YIIIEBOJAOPO/IbI, apoOMaTHKa). DIIOCHT JOJDKeH ObITh 00e3BokeH, uto6 H,O He 3a-
KpbIBajia akTUBHBIC IEHTPHI S10,. MeTo erie Ha3pIBaeTCs “HOpMalibHO-(a30BbIM .

TBepaas moBepXHOCTh acOpOEHTa MOKpPHITA MOJIEKYJIaMH PACTBOPUTENS, JOBOJIBHO €1a0d0
B3aUMOJICHCTBYIOIIMMH ¢ COPOECHTOM. AcopOItus mpoOsl TpeOyeT AecOpOIMH YaCTH MOJICKYJT pac-
TBOPHUTENSI, YTOOBI TTpo0a MOTJIa JOCTUYL MOBEPXHOCTH copOeHTa. Takum oOpa3zoMm mpoliiecc aj-
COpOIMH HOCUT KOHKYPEHTHBIN XapaKTep.

2. Bropoii Bun - xpomatorpadus Ha HEMOJSIPHOM COpPOCHTE C MCIOJb30BAHUEM TOJISIPHBIX
AJTIOEHTOB (CIUPTHI, AIETOHUTPUJI, alleToH). JIpyroe Ha3BaHHE 3TOT0 MeTo/1a “‘00paieHHO-(ha3oBast
xpomarorpadus”. HemosspHbIi COPOCHT TOTOBIT U3 OOBIYHOTO CHJIMKArelsi, MPUBHB HA €ro Io-
BEPXHOCTh YIJIEBOJOPOIHBIE COETMHEHMS, Yallle BCEro JUIMHA YIIIeBOAOpoaAHON nenouku C=2, 8, 16
u 18. Ha Takom HemoyspHOM COPOEHTE XOPOIIIO Pa3IestoTCs TOJIIPHBIE BEleCcTBa (CIIUPTHI, BUTA-
MUHBI, HAPKOTHKH, aHTUJEPECCaHTHl U T.J.). B HacTosIee BpeMsi OCHOBHasl Macca pas/iejeHU B
KHUAKOCTHOM xpomaTtorpadguu (10 80%) nmpoBoaUTCS ¢ UCIOIb30BaHUEM 3TOro Metona. [lpu mpu-
BHBKE Ha MOBEPXHOCTHh copOenTa rpymm tuna NH; (amunsl), CN - autpun, CgHs-dbennn cenexkrus-
HOCTh pa3/IeJICHUs MOKHO U3MEHUTH 10 cpaBHEeHHIO ¢ SilC-18 1 TeM caMbIM yIydIIUTh pa3aeicHue
WHTEPECYIONINX HAC COCAUHECHU.

3.2. MonooOmenHasi xpomarorpadus.

B ocHoBe pazneneHus JIeKUT 0OpaTUMBbIi 0OMEH HOHOB MEKy HETOIBH)KHOW MOHOOOMEH-
HOU M KUAKOHN MOABKHOM (a3oii. Paznuune B cpopcTBe HOHOB 00pasiia K HOHOOOMEHHOMN HETO/I-
BIDKHOM (Da3e MPUBOJIUT K pa3feseHHuI0. JTO yxKe MPOoLecC XUMUYECKOro, a He (PU3NYECKOro B3au-
MOJICUCTBHUS HOHOB.

B kauecTBe COPOSHTOB UCTOIB3YETCS CUIIMKAresIb WK MOJUMEDP ¢ TPUBUTHIMU TPYIIIIaMU:
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N'(CH;);CI" nmm N'(CH;3);0H

IS pazneneHus aHnoHoB (oOMenuBarores Cl” mim OH™ Ha ananusupyemsie annonsl F, CI,
NO3_, SO4_, PO4_ )51 T.,Z[.)

SOsH' - st pasnenenust katnoHoB (06braHO Metamios) Na®, K, Mg®', Ca®", Fe®", Cu*" u
1.1. O6MennBaeMblii HoH - H'.

Cunmkarenb TPUMEHSIETCSI PEIIKO, TaK KaK CMOJIa TOJDKHA OBITh YCTOWYMBA B KHCIIOW M IIe-
JIOYHOH cpenie, T/ie CHIIMKAreib He CTOEK, a YCIOBUS pa3elIeHUs] ONTHMAaJIbHBI.

OcnoBHoe npuMenenune NOX:

B apaiM3 aHMOHOB B TEXHOJIOTUU M SKOJIOTHH;

B apaiM3 METAJUIOB B TEXHOJIOTHHU, BOJIE, OKPYIKAIOIIEH cpejie;

B sepHas Qu3uKa, aHAIN3 OSITKOB M HYKJIEHHOBBIX KUCIIOT.

3.3. I'eab-npoHuKkawmas xpomarorpadusi.

OcHoOBHas 00J1aCTh MPUMEHEHHS TeIIb-TPOHUKAIOIICH (IKCKIIO3MOHHOM) XpoMaTorpadum -
aHaJIM3 TMOJIMMEPOB IO MOJIEKYJISIPHOMY Becy MouieKyinl. M3BecTHO, 4TO monumep - JIMHHOLENO-
YeyHble MOJIEKYJIbl, COCTOSIINE U3 PA3HOT0 4YHCIIa OJUHAKOBBIX (pparMeHToB. Uem Onmxe pazMepsl
MOJIEKYJI IPYT K APYTY, TEM OJHOPOIHEE MOTUMEP, TEM BhIIIE €ro kKauyecTBo. OTHOCUTENHHOE KOJIH-
YECTBO MOJIEKYJ KaKIOW MOJEKYISPHONW MacChl MPEJCTaBIsIeT CO00M BaKHYIO XapaKTEPUCTHUKY -
MOJIEKYJIIPHO-MAccOBO€ pacrpezeneHue nouuMepa. [loayuuts 3Ty XapakTepUCTUKY MOKHO C TO-
MOIIIBIO T'ellb MPOHUKAIOIIEH XpoMaTorpaduu.

[TpuHuMn pazaeneHuss COCTOUT B CJEIYIOIIEM: MOJIEKYJbl MPOObl MPOHUKAIOT BHYTPb 3a-
MOJIHEHHBIX PAaCTBOPUTENIEM IOP COPOEHTA U 33/IepKUBAIOTCS TaM Ha pa3zHoe Bpemsl. Eciau moneky-
Jla UMeeT O4YeHb OOJBILNOI pa3mep, TO OHa BOOOIIEe HE MPOHUKAET B MOPHI U MPOCKAKUBAET Yepes
KOJIOHKY He yaep>kuBasich. [Iopbl copbenTa numeroT pa3dpoc no pazmepam. boriee Menkue MoJIeKybl
poOBI 3aJIePKUBAIOTCS B YACTH MOP, TOTOM BBIMBIBAIOTCSI U3 HUX pacTBopuTesneM. OHU uepe3 Ko-
JIOHKY NPOMIYT MeajieHHee, ueM nepBble. Eie 6onee Menkue yacTullbl elle Aojblie OyayT mpoxo-
JTUTh 4Yepe3 KOJIOHKY, TaK KaK KOJMYECTBO JOCTYMHBIX UIs HUX Mop emie Oonbiie. [Jonbiie Bcex
MIPOXOJIAT Yepe3 KOJIOHKY caMble MEJIKHE YaCTUIIbI (PACTBOPUTEIH).

Takum 00pa3om oOecrmieunBaeTCsl pa3AesieHne 4acTHI] (MOJEKys) mo pasMepam. Kamubpo-
BOYHAs KpUBas IMpolecca MNpoTeKaHUsl MOJIEKYJ B OPbI uMeeT BUJ (puc 7).

Puc 7 A
Pa3mep

MOJIEKYIT

A
B
HET
yepKUBAHUS TI0JTHOE IPOHUKHOBEHHE
MOJIEKyJI MOJIEKYJT
Vum " yIepKuBaeMblii 00beM

ARJ



! 80 ! 120 > VR, MII

5000 100 A°
CopOeHThI: cTekia (MaKpOMOPUCTHIE), CHITUKATelTh, TTOJIUCTUPOIL.
HetrexTop: RJ. bomiblie KoJIOHKA - JIydIille pa3ieiiCHUE.

IV. COPBEHTBI.

CranoBnenne BOXKXX B 3HaUMTENBbHONW MEpE CBSI3aHO C CO3/IAaHMEM HOBBIX MOKOJIEHUN COp-
OCHTOB C XOPOLIMMH KHHETHMYECKHMHU CBOWCTBAMHU U Pa3HOOOPa3HBIMH TEPMOJAMHAMUYECKUMU
CBOMCTBaMH.

OcHoBHo#t Matepuan st copoeHToB B XKAX - cunukarens. OH MEXaHMYECKH TIPOYEH, 00-
JajaeT 3HAYUTEIPHOW MOPHUCTOCTHIO, YTO JAacT OOJIBIIYI0O OOMEHHYIO €MKOCTh IpPH HEOOJBIINX
pasmepax kosionku. Hanbosee xomoBoit pazmep yactuil 5-10 mxm. YUem Omrke K mapooOpa3HOi
(dbopma YacTuil, TeM MEHBIIIE CONMPOTHUBIICHHE MOTOKY, BhIIIE 3 ()EKTUBHOCTh, OCOOCHHO, €CIIH OT-
cessHa OYeHb y3Kas (paknusa (Hanmpumep 7+1Mkm). YaenbHas moBepXHOCTh cuimkarens 10-600
M/T.

Cunukarenb MOXeT ObITh MOAU(UIIMPOBAH PA3TMUYHBIMU XUMHUECKUMHU TPYIaMu, IPUBU-
TeiMU K TIoBepxHOCTH ( C-18, CN, NH,, SOsH ), uTo mo3BoJIsSIET UCIIOIB30BaTh COPOSHTHI Ha €ro
OCHOBE JJIs1 pa3/IeNICHUs CaMbIX PA3IUYHbIX KJIACCOB COEAMHEHUMN.

OCHOBHOM HEIOCTATOK CWJIMKArejs - Majasg XuMHuYeckas cToHkocTh mpu pH<2 m pH>9
(kpemMHe3eM pacTBOpsieTcs B Ieio4yax M kuciorax). [loaTtomy B HacTosiiiee BpeMs HAEeT UHTEHCUB-
HBIN TTOMCK COPOEHTOB Ha Oa3e moaumepoB, ctokux npu pH ot 1 1o 14, Hanpumep, Ha OCHOBE TI0-
JTUMeTUIMEeTakpuiiaTa, noaucrtuposna u T.4. (B Uexun, CIIA, I'epmannn).

CopOeHTHI 1y1s1 HOHOOOMEHHOM XpoMaTorpadumu.

B cuny ocoGenHocTelt pasznencHus (B KUCIOW WM IMIETIOYHOU Cpejie) OCHOBHOW Marepuai
COpPOEHTOB - MOJUCTUPOJ C JTMBUHUIOCH30JIOM Pa3IMYHOM CTENEHH CHIMBKU C MPUBUTBIMU K HX
nosepxHocty Tpymmamu SO;H' (cumpHOKuCTBIe KatHoHOOOMeHHNKHN) M -COO™Na' (cinabokuc-
nsle  kaTnoHooOMeHHHKH), -CHoN'(CH;3);Cl™ (CHIBHOOCHOBHBIE AHHMOHOOOMEHHHKH) MM -
N'HR,CI" (cmaboocHOBHBIE aHHOHOOOMEHHHKH).

OOMeHHass eMKOCTh MOHOOOMEHHMKOB i Kiaccuueckor MOX 2-5 mraks/r, mig UX -
0.001-0.05 mrakB/r. Mapku npumensiembix copoerToB: KY-2, AB-17, KauKAct, KanKKcr, [na-
copocynsdo, XMKC-1, BAPC-1.

CopOeHTHI 1Sl TeTh TPOHUKAIOIIEH XpoMaTorpadum.

OcHoBHO# TUN - cTUpOa-JBb. Mcnonas3yloTcs Takxke MaKpONMOPHUCThIE CTEKJIA, METHIIME-
TaKpWJIaT, CUJIMKarenb. JlJis HMOHO-3KCKIIIO3MOHHOM XpoMaTorpaduu UCHOb3YIOTCS T€ Ke COpOeH-
THI.

CopOeHTHI - camoe c1aboe MECTO OTEYECTBEHHBIX Mpou3BoaUTENEH XpoMarorpados. IIpak-
TUYECKH HUYETO HE BBIITYCKaeTCsl, BBIOOpa HeT, kayecTBa HeT. [[puxoanurcs nepexoauTh Ha 10pOrHe
3apyOeKHbIE COPOCHTHI.

V. OBIIASA CXEMA KUJIKOCTHOI'O XPOMATOI'PA®A

XOTs KUAKOCTHAsT XpoMarorpadus - 3T0 METOJ pasfefieHus] TpoObl Ha KOMIIOHEHTHI, CO-
BPEMEHHBIN JKUJKOCTHBIH Xpomarorpad BKIOUYACT B ceOs HE TOJBKO CUCTEMY pa3felieHHs, HO U
CHCTEMY KOJMYECTBEHHOTO M3MEPEHHS COJIEPKAHUS KaXKJIOTO KOMIIOHEHTA, T.€. CHCTEMY JIETCKTH-
poBaHus (BMECTE ¢ CUCTEMOM 00pabOTKH XpoMaTorpaduuecKoro CUrHaia).
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Jlns obecrnieueHusi aHaaM3a MHOTOKOMITOHEHTHBIX CMECEH C BBICOKOM UyBCTBUTEIbHOCTHIO
’KHUJIKOCTHBIN XpoMaTorpad I0JeH UMETh B CBOEM COCTaBe psiJ] OJIOKOB.

Puc 8. [ poda
2 TepMOCTaT
1 4
Hacoc JIETEKTOP CO
JIU S ;
............ I CJINB

Camas o0mias cxeMa >KHJIKOCTHOTO XpoMartorpada nmpuseneHa Ha puc. 8. B coctas no6oro
xpomaTorpada BXOAAT MATh 0043aTeNbHBIX COCTABHBIX YaCTEMH:

a) HacoC JyTsl TIOJIavyM TIOJIBMKHOMU (Da3bl uepe3 KOJOHKY;

0) mo3aTop IS BBEIEHUS MPOOBI B KOJIOHKY;

B) pa3JeMTeNbHAsI KOJIOHKA - Cep/re Xxpomarorpada;

') JIETEKTOp - YCTPOMCTBO Uil MOTY4YEHHUs aHATUTUYECKOTO CUTHaja, MPOMOPLHOHAIBHOTIO
KOHIEHTPALUH KOMIIOHEHTA;

1) cucteMa 00paboTKH - TpeoOpa3oBaTeh aHATUTHICCKOTO CUTHAIA B (hOpMY yIOOHYIO ISt
BOCHPUATHS YEJIOBEKOM (MM CUCTEMOM aBTOMaTHYECKOIO yIIPaBJICHUS).

B cocraB xpomarorpada mans ymoO0cTBa pabOThI M PACIIUPEHUs €T0 aHAIUTUYECKHX BO3-
MO>KHOCTEH MOTYT BXOJUTH Psi/i JOTIOJTHUTEIbHBIX YCTPONCTB.

1) YcTpoicTBO MOATOTOBKH MOABMXKHOW (Da3pl. DyHKIMU - QUIBTPOBAaHHE W Jera3aius
pactBoputeneid. PUnbTpoBaHUE - METOJOM MPOITYCKaHUs pacTBoputens depe3 Guabtp 0.2-0.5 Mxm
nepes 3aJIUBKON €ro B €eMKOCTh, WJIM METOJIOM YCTaHOBKHU Ha BXOJle Hacoca (GUIbTpa ¢ HEOOIBIIUM
conpotuBiieHueM. Jlerazanus - BakyyM (M3 OaHKM) WJIM HarpeBaHUEM, WJIM MPOIyCKaHHEM 4Yepe3
pacTBOpHTENb HHEPTHOTO Ta3a (I"emuit).

2) TepmocTaT KOJIOHOK.

Ancopbumst B KX u I'X - mporiecc TepMoInHaMUYECKHI, 3aBUCUT OT Temrepatypbl. Ciaemno-
BaTeJbHO, BEJIMYMHA yJEPKUBAHUS 3aBUCUT OT TeMIeparypbl. KpoMe Toro, oT TeMmeparypsl 3aBH-
CHUT BSI3KOCTb PACTBOPUTENS, UTO onpenenseT 3(p(HeKTUBHOCTh KOJIOHKH. TakuM oOpa3om, Bce Tpu
OCHOBHBIE XapaKTEPUCTUKH KOJIOHKH: CEJIEKTUBHOCTb, EMKOCTh U 3()()eKTUBHOCTh 3aBUCST OT TEM-
nepatypsl. s crabunu3anuu yelIoBUHM pa3feNeHns, YTOObI MOTYYUTh BOCIPOM3BOAUMBIE BpeMe-
Ha yJEep>KUBaHUs, aMIUIMTYAbl MTUKOB U XOpolliee pa3iesieHue HeoOXOIUMO TepMOCTATHPOBAHUE
k010HO0K. O0bIuHO TemmepaTypa Tepmocrara 30-50 °C, cTaOMABHOCTE MOAAEPKAHUS TEMIIEPATYPEI
- 0.3-0.5°C. Kak BHIHO, yCIIOBHS Pa3eleHus 0O4eHb Markue, ne 1o 9ro B I'X (100-300°C). Muorue
’KHUJIKOCTHBIE XpoMaTorpadsl HE UMEIOT TEPMOCTATOB, TaK KaK KojeOaHusi TeMIepaTypbl B KOMHATE
HE OYEHb BEJIMKH U BOCIIPOM3BOJUMOCTD MMOKA3aHUN MpremiiemMasl.

3) [TocnexoIOHOYHBIN PEaKTop.

B psae cinydaeB TpyqHO HalTH MOIXOIANINM CIOCOO MPSIMOTO JETEKTUPOBAHUS BBIXOASIINX
U3 KOJIOHKM KOMIIOHEHTOB (aHaJIN3 aMUHOKHUCIIOT, ONpe/ieJICHUE TSXKENbIX METAUIOB U T.1.). B aToM
cllydae Tocje KOJOHKH CTaBUTCS PEAKTOp, I/Ie€ CMEIIMBAETCS PeareHT W pa3/iejieHHbIE BEIlecTBa
(nanmpumep, Metaiuisl). [Ipu 3TOM MoTyyaroT MHTEHCUBHO OKpAIIEHHOE COeTUHEHUE, KOTOPOE MOXK-
HO JIETEKTUPOBATh Ha GOTOMETpE.

4) ABTomMaTH4ecKuii 103aTop (aBTOCAMILIED).

ABTOMaTHYECKUI 103aTOpP HEOOXOAMM B ClIlyya€ MHOTOKPAaTHOTO MOBTOPEHUS aHaIu3a
OOJBIIKX CepUl OJHOTUIIHBIX 00pa3noB. [Ipu 3ToM HCHOIB3yeTCA OIUH PACXOJl PACTBOPHUTENS, OJI-
Ha KojoHka. [locne oxoHuaHusi aHanm3a (BbIXOAA MOCJEIHEro MHUKa) MPOU3BOAUTCS aBTOMAaTHYe-
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CKUI BBOJ cieaytoniei mpoosl. Camu mpoObl MpeIBapUTENbHO 3aJTUBAIOTCSA B aMITYJIbl, aMITyJIbl yC-
TaHABJIMBAIOTCS Ha clienuanbHOM cTojiuke. CrienuanbHBI HAcOC 3acachlBaeT M3 amImylibl Mpooy,
MIPOKAuMBaeT ee uepe3 npoOooTOOpHYIO MeTiio Ao3aropa. [lpu moBopore go3aropa meTiis MPOMBI-
BAETCs AJIFOEHTOM U Mpo0a MOoMagaeT B KOJOHKY.

5) 'paguenTHOE YCTPOKCTBO.

B psne cinydyaeB mpu pas3ieneHUM CIOXHBIX cMeceil Heo0X0auMo B Ipoliecce pa3iesieHus
U3MEHSTh COCTAaB PACTBOPUTEJIS MO ONPEACICHHOMY 3aKOHY JUIsl YCKOPEHHSI aHAINM3a U YIIy4IIeHUS
pazaeneHus. JTy pojib BBINOIHSIET IPaJUeHTHOE YCTPOHCTBO.

Bce ocHOBHBIE y3I1bl )KHJIKOCTHOTO XpoMmaTorpada cBs3aHbl MEXIy cOO00M THMApaBIMYECKU-
MU CBSI3IMU (HAcoC - 103aTop - AeTeKTop). i 3Tux 1esneil 00bIYHO UCTIONIB3YIOTCS KaMJUISIPhI U3
HEp KaBerollel cTtany BHyTpeHHUM auaMeTpoM 0.2-0.3 MM, HapykHbIM quameTpoM 1.0-1.6 MMm. Ot
KamuUIApbl MOTYT BhIIEpKUBaTh naBieHue 10 1000 atM., moctatouno THOKU U B ycroBusx KAX u
B ycnoBusax ['X He moamarotrcst koppo3un. OJHAKO B HOHOOOMEHHOM W MOHHOM XpoMartorpaduu
KOpPpO3HOHHAsi CTOMKOCTh HEp>KaBEIOILEH CTalu Majia, MPOUCXOIUT Peakius jkeje3a, Mapratiia,
HUKeJs, Ko0aJabTa ¢ peareHTaMu, YTO BHOCUT CYIIECTBEHHBIE MMOMEXU MPU OMPEICICHUN 3THX Me-
TaJJIOB B Ipo0Oe. B 3TOM cityuae Kanusuisipbl BRIOIHSIOTCS U3 TUTaH-LUPKOHUEBBIX CIUIaBOB. B mo-
cieqHee BpeMs 3a pyOex oM MOIy4MIM PACIpPOCTPAHEHHWE KamWUISPhl U3 IMOJHUATEPITEPKETOHA
(PEEK), o6mamaromux BBICOKOH KOPPO3WOHHON CTOMKOCTHIO M OOJIBIION MEXaHWYECKON MPOYHO-
cThio (mepxar masnenue 10 300-400 kre/cm”). OIHAKO MX CTOMMOCTB B 4-5 pasa BBILIE, YeM Y TH-
TAHOBBIX KanmmUIsIpoB. I[IpuMeneHue QroporiacToBbIX KamuuIIpOB ceds HE OMpaBAalio M3-3a UX
MaJIO MEXaHUYECKOU MPOYHOCTH.

CopOenTsl , ucnosibdyeMblie B JKX, XapakTEpU3YIOTCSI BBICOKOW CKOPOCTHIO MaccomepeiadH,
YTO JOCTUTaeTcs, TJIaBHBIM 00pa3oM, YMEHBIIEHHEM pa3Mepa 4yacThll copOeHTa. DTO MO3BOJIET
paboTaTh MpU BHICOKUX JIMHEWHBIX CKOPOCTSAX MOTOKA MOJABMKHOU (ha3bl, UTO PE3KO COKpallaer
Bpems aHanu3a. Ho mpu Mamnbix pa3mepax 4acTHI] COPOEHTa BBICOKAsi CKOPOCTh MOTOKA yepe3 Ko-
JIOHKY MOXeT OBbITh peain30BaHa B ClIydae, €CJIM PacTBOPUTENb MOJAETCS B KOJOHKY MO BEICOKUM
nasneHueM (1o 150-250 atm.).

Jlst obecriedeHnsi BHICOKOH CKOPOCTH paszesieHusi KoJIOHKH B JKX MMEroT HeOOIbIIon pas-
Mep. Ho, ueM MeHbIlle KOJIOHKA, TEM MEHBIIIE, AJIsl UCKIIOUEHUS NEPerpy30kK, JOKEeH ObITh 00beM
BBOJMMOM 1poOsbI (He Ooniee 1% ot o6beMa konoHkH). [Ipu 3TOM yMeHbIIaeTcs U 00beM pacTBOPH-
TeJsI, COOTBETCTBYIOIIETO XpoMarorpadhudeckoMmy nuKy. J{is UCKITIOUeHHs pacIIMpEeHus MUKa B Jie-
TEKTOpe 00bEM JIeTeKTOopa oJkeH ObITh He Oosiee 10% oT 0ObemMa MUHUMATIBHOTO THKa (He Ooee
10 mkir). Tak kak TpoObI BBOAUTCS B J03aTOP OYEHb Majo, TO ACTeKTOp B XXX MOKEH UMETh BhI-
COKYIO YyBCTBUTEIHHOCTb.

Cymmupys Bce 3TH JTaHHBIE, MOXHO C(OPMYIUPOBATH TPEOOBAHUS K KUJAKOCTHOMY XpOMa-
torpady. B Tabnunie 1 mpeacTaBieHpl XapaKTEPUCTUKN TUITUYHON XpOMATOrpapUIECKON KOJIOHKH
(a oTcr0/1a ¥ XapaKTEPUCTUKU MPUOOPA B LIETIOM).

Tabauuna 1
ITapamerp 3HavyeHue

Pa3mep wactun copbeHnta, MKkmM 5-7.5
JlnrHA KOJIOHKH, CM 15-25
Buyrpennuit tuamerp, MM 4.6
D¢ hHeKTUBHOCTS, THIC. T.T. 10 -15
Pacxon moaBmwxHOM (ha3wl, MI/MUH 1-2
Jlunelinast CKOpOCTh TTOJABMXHOM (pa3bl, CM/MUH 15
O0BeM muKa, M

npu K’=1 0.1
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K’=10 0.7
Pabouee naBnenue Ha BXO/I€ B KOJIOHKY, aTM 50 -200
[IponomkuTeNnbHOCTS UKIIA pa3eneHus npu K’=5, mun 10
VI. HACOCHBI.

s obecnieyeHus pacxoja MOABMKHOM (a3bl yepe3 KOJOHKY C YKa3aHHBIMU MapaMeTpaMu
MCIOJIb3YIOTCSI HACOCHI BHICOKOTO JIaBJICHHUS.

K nanbonee BaXXHBIM TEXHHMUYECKUM XapaKTepucTukaM HacocoB ais KX oTHocsTcs: Auana-
30H pacxoja; MakCUMaJbHOE pabouee JaBjieHHE; BOCIPOU3BOAUMOCTh pacxoja; Juana3oH myjibca-
UM OIa4u pacTBOPUTEIS.

[To xapakTepy moja4yu pacTBOPUTENST HACOCHI MOTYT OBITh TIOCTOSIHHOW MOJIa4uM (pacxoaa) u
MOCTOSIHHOTO JIaBjeHus. B OCHOBHOM mpu aHaNTUTHYECKONH paboTe MCHOIb3YyeTCsS PEKUM MOCTOSH-
HOTO pacxoa, MpH 3ar0JTHEHNH KOJIOHOK - TOCTOSTHHOTO JaBJICHHUS.

[To mpuHIMIy [EHCTBUS HACOCHI JENSTCS Ha HIMPUIEBbIE U Ha ILTyHXXEPHbIE BO3BPATHO-
MoCTynaTeabHbIE.

IHInpuieBbie HACOCHL.

(Mwimuxpowm, Varian)

Puc. 9 Im 10 K,

Ha z[oTaTBp

bY P

_ 3amoyiHeHue
b [Tonaua OT pe3epByapa

\ 4

[IpunIun nercTBus.

biok ynpasnenuss BY mnomaer HanpsbkeHwe Ha ABurarens [, ompeaelnsoiiee CKOpoCTh U
HaIpaBJIEHUE €ro BpalleHus. Bpaienue aBurarens ¢ nomouibio peaykropa P npeobpasyercs B me-
pemenienue nopmHs [1 BHyTpu mmnuaapa /[, PaGota Hacoca ocymiecTBisieTcss B 2 1ukia. B mukn
3anonHenus kinanad K, 3akpseit, K; - OTKpBIT, pacTBOpUTENb MOCTYHAET U3 pe3epByapa B LIUIUHAD
LI. B pexxume nomaun kianan K; 3akpseit, a yepe3 knanan K, moaBmxHas ¢asa mocTymnaer B J103H-
pyroniee yCTporucTBO.

Jl71s1 HacoCOB ATOrO TUIA XapaKTEPHO MPAKTUYECKH IMOJIHOE OTCYTCTBHE MYJIbCAllMii TTOTOKA
MTOABMKHOM (ha3bl B X01€ pabOTHI.

Henocratku Hacoca:

a) 0OJIbLION pacxo/ BpEMEHH U PACTBOPUTENIS HA IPOMBIBKY ITPU CMEHE pacTBOPUTEIIS;

0) MpUOCTaHOBKA pa3/ielICHUsI BO BPEMsI 3aIlOJTHEHHUS HAcOCa;

B) Oouibmive rabapuThl W BeC MpU O0OecTeueHuHn OONBIIOr0 pacxoaa W JaBiieHUs (HYXEH
MOIIHBINA JBUTATENH M OOJIBIIOE YCHIIUE MTOPIIHS C €0 OOJBIION TIJIOMIABIO).

[LnyHKepHble BO3BPATHO-NOCTYNATEJbHbIE HACOCHI.

( Lset, Hewlett Packard, Perkin-Elmer u T.1.)

Puc 10

K noszaropy
E?lj K,
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[Tpunnun necTBus.

Jurarens /I yepe3 peaykrop P npuBOAUT B BO3BPATHO-NMOCTYIATEIbHOE JIBUKEHUE TUTYH-
xep I1, mepememntaronuiics B paboueit ronoBke Hacoca. Knanmansr K; u K, oTkpseiBaroTcsi, korga Ha-
cOC HaxoJuTCs B (pa3e BcachlBaHUS U MOJAYU COOTBETCTBEHHO. BennunHa 06beMHOI ogaun onpe-
JeISIeTCSl TPeMsI TTapaMeTpaMu: TUaMeTpoM TuryHxkepa (00br9Ho 3.13; 5.0; 7.0 MM), €ro aMILTUTY 101
(12-18 MM)u 9acTOTO#(YTO 3aBUCUT OT CKOPOCTH BPAIICHUS IBUTATEIS U PEIYKTOPA).

Hacocer aToro tuma oGecnedywBarOT MOCTOSHHYIO OOBEMHYIO IMOJady TOABMXKHOU (a3bl
JUTUTENIbHOE BpeMs. MakcumanbHoe pabouee maBienwe 300-500 atm, pacxom 0.01-10 mu/mum.
BocnpounzBogumocTts 00bemMHOM TTogaun -0.5%. OCHOBHOWM HEAOCTATOK - pACTBOPUTENH TI0IA€TCS B
CUCTEMY B BHJIE CEPHH IOCIEI0BATENbHBIX UMIIYJIbCOB, TO3TOMY CYIIECTBYIOT IyJIbCALIUU JaBJIe-
HUS U TIOTOKA. DTO SIBISIETCS OCHOBHOM MPUYMHOM MOBBIIIEHHOTO IIIyMa U CHU)KEHUSI YyBCTBUTEb-
HOCTH IIOYTH BCEX JIETEKTOPOB, MpUMeHseMbIX B KX, 0COOEHHO 37EKTPOXHUMHUECKOTO.

CriocoOb1 6OpBOBI C MyTbCAITUSIMU.

1. CaBoeHHBIE HACOCEL.

Puc 10 4 Pacxon

noxava Hacoc 1

»
!

| BcackiBaHue Hacoc 1

\ 4

Hacoc 1 +

/\ /\ /\ /\ Hacoc 2

\4

Cxema ABYXIUTYHXKEpPHOTO Hacoca baruas.
Uem MeHblIe TUaMeTp MUIyHKepa, MEHbIIIE €ro X0/ - MEHbILIE MYJIbCAlUH.
Puc 11.

K noszaropy
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2. [Ipumenenne neMnpupyomux yCTPOUCTB.

OT0 cnupalbHble TPYOKH CHEIHaTbHOTO MPO(UIIsS U3 HEpiKaBeIoIel CTalu, BKIOYCHHbIE
MOCJIeI0BATENbHO WIIH MapaJljIeIbHO B CUCTEMY MEX/1y HACOCOM U J103aTOPOM.

Puc 12 Ilpoduns nemmndepa

Hemnidep packpyuuBaeTcsl TIpU yBEJIIMUYECHUM JAaBJICHHS B HeM (YCKOpEHHE XO0Ja Hacoca).
[Ipu crage naBieHHs] OH CKPYYHMBAETCs, €r0 0O0bEM YMEHBIIAeTCs, OH BbIIaBIUBAET U3 ce0s 4acTh
pacTBOpUTENS, MOAJIEPKUBAs TOCTOSTHHBIM pacxoi M yMeHbluas myibcanuu. Takoi nemmndep Xxo-
poto padortaet nipu AaBiaeHuu 50 at™ u Boiie. [Ipu naBnenus 5-30 aTt™ Jydine CriIaKUBaeT MyJb-
caliy BO3AYIIHBINA JeMiidep, U3roTOBICHHBIN n3 KoJoHKH (puc 13.). Bo3ayx B 3ariyiieHHO# KO-
noHke (6x200 MM) c)XkMMaETCst U MyJIbcaluu racsatcs. Bo3myx B Hem pacTBopsieTcs 3a 24 yaca.

Puc 13. ]

BO3JIyX
L. —

Hacoc K J103aTOpy

3. IlpumeHeHne 3NeKTPOHHBIX YCTPOMCTB.

[Tpu ucnonb30BaHUM 3JEKTPOHHOTO JATYMKA JABJIEHUS MOKHO MCIIONB30BaTh MOKAa3aHUS
JaTduKa JUid yrpaBiieHus pabotoil Hacoca. Ilpu criage naBieHHs yBEIMUMBAETCS CKOPOCTH Bpallle-
HUS JIBUTATeNs U KOMIEHCUPYET YMEHbIIEHHE aBieHus. Takke MOKHO CKOMIEHCHUPOBATh YTEUKU
B KJIallaHaX M 4YaCTUYHO B MaHxkeTaX. [Ipumenenue snektponnoro aemmdepa (BIDK-80, XITK-1 u
T.Jl.) TIO3BOJISICT CHU3UTH MyJIbCAalUK J1aBiieHus 10 1 at™ mipu gasinernu 100-150 Kre/em>.

VII. JO3ATOPBI

Haznauenue mo3artopa 3akitoyaeTcsi B IMEpPeHOCe MPOObI, HAXOIICHCS TIPU aTMOC(HEpHOM
JTABJICHUH, HAa BXOJ KOJIOHKH, HAaXOJSIICHCS NMPH JABJICHHH BIUIOTH 10 HECKOJIBKHX aTtMocdep.
BaxxHo, 4TOOBI B 103aTOpPE OTCYTCTBOBAJIM HEMPOMBIBAEMbIE TTOJABMKHOUN (hazoi “MepTBbIe” 00be-
MBI ¥ pa3MbIBaHUE MPOOBI B XOI€ JO3UPOBAHUSI.
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Ha nepBrix mopax mo3arops! B KX ObUTH aHAJIOTHMYHBI Ta30BBIM C MPOKOJIOM MEMOPAHBI.
Opnnako 6omnee 50-100 atm MeMOpaHBI HE JEep)KaT, XMMHUYECKass CTOMKOCTh MX HEIOCTAaTOYHA, WX
KYCOYKH 3arpsi3HAIOT QUIBTPHI KOJIOHOK M KalWUISPHI.

B xuakoit ¢aze ropasno MeHbire ckopoctd nuddysuu, yeM B razoBoi. [loaToMmy MOXHO
JI03UPOBATh C OCTAHOBKOI MOTOKA - Mpo0a He yCeBaeT pa3MbIThes B o3aTope. Ha Bpems BBoja B
7103aTOp MPOOBI CHEIHANbHBIN KpaH MepeKphIBaeT MOTOK pacTBopuTens. /laBieHue Ha BXojae B KO-
JIOHKY OBICTPO CHHXAeTcs, 4epe3 HECKOJIbKO CEKYHJ MpoO0y MOXKHO BBOAMTH B KaMepy J03aTopa
OoOBIUHBIM MHUKpoIunpuieM. [lanee mozatop 3amupaercs, BKIIOYAETCS MOTOK PAaCTBOPUTEINS, HAET
pazaenenue. [laBnenue, kotopoe AepkuT 3TOT kpaH, 10 500-800 arm. Ho mpu ocTaHOBKE MOTOKA
HApYIIAeTCs PAaBHOBECUE B KOJIOHKE, YTO MOXKET MPUBOJAUTH K MOSBICHUIO “BAKAHTHBIX  JOTOJIHU-
TEJNbHBIX MMHKOB.

B “Mwmxpome” 103aTOpOM CIY>KHT caMm Hacoc (IPU €ro OOpaTHOM XOJI€ 3acachIBacTCs
poo6a).

Haubonpiiee pacnpocTpaneHre MOYYHIIN TIETIAEBIE 103aTOPHI (puC. 14).

Puc 14

OT Hacoca
OT Hacoca /

o3a

Ha KOJIOHKY

o3a

[Ipu 3amonHeHun 103aTOpa MO BHICOKUM JIaBJICHHEM OKa3bIBAIOTCS BXOJbI 1,2 U KaHA! Me-
X1y HUMU. Bxozpl 3-6, kaHaibl MEXIy HUMH U JO3UPYIOLIAs METIs OKa3bIBalOTCS Moj atMocdep-
HBIM JIaBJICHUEM, YTO MO3BOJISET 3aMOJHUTH METIII0 C TOMOIIBIO IIIpHUIa WK Hacoca. [Ipu moBopo-
T€ J103aTOpa MOTOK MOJBHMKHOU (Da3bl BBITECHSAET MPoOy B KOJOHKY. JIJil CHM)KEHUS MOTPEIIHOCTH
neTss mpombiBaeTcst 5-10-tu kpaTHBIM 00BeMOM MPoOBI. Eciiu mpoOsI Maio To ee MOKHO BBECTH B
neTao MukpommpuieM. O0beM netTiim 00bdHO 5-50 MKII.

VIII. KOJIOHKHA

VYenex BOXKX 00ycnoBieH HE TOJNBKO CO3/IaHUEM COPOEHTOB, HO W KOJIOHOK, YYHTHIBAO-
X 0coOeHHOoCTH mporiecca pazaenenus B XKX. Haunbosee BaxxHbI 2 MOMEHTA:

1. Co3nanne MakKCUMaJIBHO OJHOPOJHOTO CJIOSl COPOEHTA B IMIMHAPUIECKON TPyOKe.

2. CBeieHHE K MUHUMYMY MEPTBBIX 00BEMOB B KOJIOHKE M COEIMHUTEIbHBIX TPyOKax.

B ananutnyeckoil mpakTHUKe B OCHOBHOM HCIIOJIb3YIOTCS KOJIOHKH BHYTPEHHUM JHaMETPOM
3-5 mm, mmuHOM 5-25 cm. Ha Munmuxpome d 2MM, 9TO SKOHOMHUT MOJIBIXKHYIO ¢azy, HO TpeOyer
CHWKEHUS B 4 pa3a MEPTBBIX 00bEMOB B CHCTEME (KaUJUIAPHI + JAETEKTOP).

8.1. YcTpoiicTBO aHAJIUTHYECKHX KOJIOHOK.

AHanmuTHYecKasi KOJOHKa MPEACTABISIET co00N TpyOKy M3 HEpKaBEIOIIECH CTallv, TUTaHa
WU CTEKJIa, 3aI0JITHEHHYI0O COPOCHTOM M 3aKPBITYIO ¢ 00€HX CTOPOH (UIbTpaMu ISl IPEeIOTBpa-
IIeHUsI BBICHINIaHUS copOeHTa. OUIBTPEl UMEIOT TUaMETp MOp 2-5 MKM, 4TO HE CO3[aeT CONPOTHB-
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JeHus 1oToKy. st momydeHus BhICOKOH 3((HEKTUBHOCTH KOJIOHOK HEOOXOIUMO COOJIIO/IEHNE He-
KOTOPBIX YCIOBUM:
1. BHyTpeHHSs MOBEPXHOCTh KOJIOHKH JIOJKHA OBITh 36pKAIBHO TJIaIKOM.
2. CopOeHT A0MKeH UMETh OJTHOPOIHYIO (hpakiuio (5+1MKMm).
3. Ilepexon oT 60ABIIOTO AUaMeTpa KOJOHKH K MajJOMy JUAMETPy HITyIepa JOJKEH ObITh
TIJIaBHBIH, T.€. Hy’)KHAa KOHYCHAasl BRITOUKA B Kopiyce mmryrepa (puc 15).

Puc 15
buasTp
mTynep
/cop6eHT
MIPOKJIaKa \
TpyOKa

4. CTeHKa KOJIOHKH JIOJDKHA OBITh JIOCTATOYHO MPOYHOMU, 4TOOBI BRIZIEPKaTh AaBiaeHUe 300-
500 aT™m.

5. Mexay TOpIioM KOJIOHKU U (PUIBTPOM HE JOJDKHO OBITH MEPTBOTO 00BheMa (BO3YIIHOTO
3a30pa), 4YTO OUYEHb TPYTHO OOECIICYUTH B COCAMHEHUAX THIIA “‘CBAreyioK”.

YuuThIBas YHUKAJIbHBIE CBOICTBA COPOEHTOB, CIOXKHYIO KOHCTPYKIUIO KOJIOHOK, TIATENb-
HOCTh HAOWBKM KOJOHOK W WX TECTUPOBAHHE, CTOMMOCTh KOJOHOK cocrtaBmsier 1000-1500
o1 CIIIA (oredecTBeHHBIE KOJIOHKH 1 MiH. py0.). [ToaTomMy KpaiiHe kematenbHO Oepedb KOJIOH-
KU, MIPEOXPAHATh OT 3arpsA3HEHMI C MOMOUIBIO MPEIKOJIOHOK, 3alIOJIHEHHBIX TEM K€ COpOEHTOM,
Ho mnHoi 30-70 MM.

8.2. 3anos1HeHHe KOJIOHOK.

[IpuroToBiaeHre XOPOIIMX KOJIOHOK SIBJSIETCS TPYAHOBOCIPOM3BOJAMMOMN MPOLIEAYPOI.
JIuib MHOTOJIETHUIN OTIBIT MO3BOJISIET TOCTHYD MOBTOPSIOLINXCS XOPOIIUX PE3yJIbTaTOB.

Kosnonku ¢ pazmepom vactuiy > SOMKM MOXHO YITaKOBBIBATH “BCYXYIO’, HACKINAs LIMATEIIEM
copOeHT B KOJIOHKY. OOBIYHO Tak HaOUBAIOTCS MOJIaBUTEIbHBIE KOJIOHKH JJIi HOHHOW XpoMaTorpa-
¢un. Ilocne mpomyckaHust SII0CHTA Yepe3 KOJOHKY COpOSHT HaOyXHET M KOJOHKa Oy/eT IUIOTHO
YIaKOBaHHOM.

[Tpu pa3zmepe vactuir <50 MKM HaOWBKA TPOU3BOIUTCS CYCIIEH3NOHHBIM CIIOCOOOM.

Cawmpblii mpocToi croco0 3anmoHeHHs KOJIOHOK 11 JKX, COpOEHT CHIIMKAaresb: TOTOBAT CYC-
neH3uo - 5-10% copbeHTa B BOJE WM HU30MPONUIOBOM CIHUpTE, KoaudyecTBO copOenTta Ha 20%
GoJIbIIIe, YeM HYIKHO ISl 3aIOHEHHS KOJIOHKH (INIOTHOCTB copOeHTa - 0.5 r/cM’, 0GbeM KOIOHKH
MO>XHO BBIUYHCIIUTH 1O pasMepam). MunyT 10 mepeMemunBaroT CyCIIeH31I0 Ha MarHUTHOM MeIIaJiKe.
B 3T0 BpeMsi KOJIOHKY YMCTST BAaTKOM C 3TAaHOJIOM, 3aBOPAYMBAIOT HIKHUN IITYLEP C QUIBTPOM,
3aMOJIHSIOT MYCTYI0 KOJIOHKY PacTBOpUTEIEM (IJIsl TOrO 4TOObI OH HE BBITEKAJ U3 KOJIOHKH, K €€
BBIXOAY TMOJACOCANHSIIOT KAaWUIAP, BEPXHUM KOHEI[ KOTOPOIo BBINIE KOJOHKH), COCTUHSIOT BEpX
KOJIOHKH C MpHJIaraéMbIM K IpUOOpy HAmoOJIHUTENEM, Aajiee BbUIMBAIOT B HAIOJIHUTENb BCIO CyC-
MEH3UI0, 3aKPHIBAIOT HAMOJIHUTENb IITYLIEPOM, K KOTOPOMY MOJICOEIMHSAIOT KaMWUISIp OT Hacoca U
JAl0T MakcUMabHBIA pacxoy (6-7 mu/mun) IlepBeie 10 muH-15 MHH Hacoc paboTaeT Ha MaKCH-
MaJbHOM pacxojie, MOTOM KaKIyl0 MHUHYTY CHUXKArOT pacxol Ha | mu/mMuH. Jlanee, CHUMAIOT KO-
J0HKY. CMOTpSIT, HET JU SMKH y BepXa KOJIOHKH, €CIH €CTh, TO KOJIOHKY IepeOuBaioT, 100aBUB
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copbenra. Eciiu HeT , TO KJayT HEMHOTO CTEKJIOBAThl Ha BEpX COpOEHTA U HABOPAYMBAIOT BEPXHUMN
mrynep. KonoHky cTaBsaT B mpuOOp, 4TOOBI 3IIOEHT MPOTEKa B TOM K€ HaIpaBJIEHUHU, B KOTOPOM
MPOM3BOMIACH HAOWBKA.

OueHb BaXXKHBIM YCIOBHEM MOJYYEHHS XOPOILIUX KOJIOHOK SIBIISIETCS] CeAMMEHTalusl copOeH-
Ta: YaCTHUYKHU |-2MKM 3a0MBatOT QUIBTPHI, CHUKAIOT 3()PEKTUBHOCTD.

UtoOBI KONOHKA HE ‘“‘camuiach’ ,HEOOXOJMMO MPOU3BOIUTH HAOWBKY KOJIOHKH TIPH JIaBJIie-
HUH B 3-4 pa3a BbIle ee pabodero nasieHus (T.e. 300-400 kre/cm?).

Jlst xopome#t Kook N=30000-100000 T.T./m.

IX. IETEKTOPBI.

JlerexTop siBIsieTCsl MpeoOpazoBaTesieM KOHIIEHTPAIMK aHAIM3UPYyEMOT0 BEIIeCTBa, pacTBO-
PEHHOTO B MOABMXKHOM (haze, B JCKTPUUCCKUN CUTHAI.

B mepBrIX EKUAKOCTHBIX XpoMarorpadax (Turma HOHOOOMEHHBIX XpoMaTorpadoB) mpoiie-
masi yepe3 KOJIOHKY MOJBIKHAS (Da3za ¢ KOMIIOHEHTaMH MPOOBI MPOCTO coOupanach B HEOOBIITNE
COCYyJlbl, @ 3aT€M METOJaMH THUTPUMETPHUU, KOJIOPUMETPUH, Hojsporpaduu U T.JI. ONPEAessioch
coJiep’KaHuEe KOMIIOHEHTa B 3ToH mopuuu. T.e. mpoueccsl pasjeiaeHusi mpoObl U oNpeaesieHus: ee
KOJMYECTBEHHOT0 COCTaBa ObLIM pa3/ielieHbl BO BPEMEHU U NMPOCTpaHCTBe. B coBpeMeHHOM KUIKO-
CTHOM XpomaTorpade 3TH MPOIECChl 00BEAMHEHBI B OJJTHOM MpUOOpE.

JIst IeTeKTUpPOBaHUS KOMITOHEHTOB MPOOBI MOXKET OBITh MCIOJIB30BAHO JIF000€ (HU3HKO-
XUMHYECKOE CBOMCTBO MOABIKHOM (hasbl (MOTJIOIIEHNWE CBETa, U3TyUYE€HHE CBETA, 3JIEKTPOIPOBO-
HOCTb, ITOKa3aTelb MPEeTOMIICHHUS U T.J.), KOTOPOE U3MEHSETCS NPU HAIUYUHU B HEH MOJIEKYIT pa3fe-
JsieMbIX coenrHenni. 13 cymectByromux 50 GU3HKO-XUMHYECKUX METOJIOB IETEKTHPOBAHUS B Ha-
CTOSIIIEE BPEMSI aKTUBHO HUCMOJIb3yeTCs S5-6.

HauGonpiieid cio)XHOCTBIO TPH KOHCTPYHPOBAHUHU XpOMAaTOTpahuuecKux NeTEKTOPOB OBLIO
coueTanue Maibix 00beMoB stueek (0.1-10 mki, menee 10% oT o6beMa Heyaep )KUBAEMOIo MHKa) ¢
BBICOKOW YYBCTBUTEIHLHOCTBIO (BBHIY MaJIOTO 00BbeMa M HU3KOW KOHIICHTpamuu mpoosl). NmmrocT-
paiueil JOCTUTHYTBIX YCIIEXOB SBIISETCS TO, YTO UYBCTBUTEIBHOCTH (DOTOKOJIOPUMETPOB U CIIEK-
TpodoToMeTpoB coctapmsieT 107 eI.0NT. II-TH, B TO BPeMs KaK IyBCTBHTEIBHOCTD (POTOMETpHYC-
CKHMX JICTEKTOPOB - 107 €.0MT. TI-TH, T.€. B 1000 pa3 BbIlIE.

UyBCTBUTEIBHOCTD - ATO BaKHEHIIAsA XapaKTepUCTUKA JeTeKTopa. JIydiie BCcero oneHuBaTh
3TOT mapameTp no ¢usmueckoi BenuuuHe. Eciu ompenensiTh 4yBCTBUTENBHOCTh U€pe3 JIBOMHYIO
aMIUTUTYly LIIyMa HYJI€BOW JIMHUY, IIIyM BbIpa)kaTh B (PU3MUECKUX €AMHHIIAX, TO YYBCTBUTEIBHOCTh
(hOTOMETPUUYECKOTO JIeTeKTOopa OyIeT BBIpaXKaThCsl B €AMHUIIAX ONTHYECKON IMJIOTHOCTH, pedpak-
TOMETPUYECKOIO - B €IMHUIIAX MOKa3aTels MpPeJOMIICHUS, BOJIbT-aMIIEPOMETPUUYECKOTO- B amiie-
pax, KOHAYKTOMETPUYECKOTO - B cUMeHcax. JlJi XMMHKa, O4eBUAHO, UHTEPECHEE OMPENEITh TyB-
CTBUTEJIbHOCTh B MUHMMAJIbHOM KOJIMYECTBE OMPEEIIIEMOT0 BEIIECTBA.

W3 Tabnuibl 2 MOXHO OLICHUTH MPEENIbHYIO0 UyBCTBUTEILHOCTD PA3IMYHBIX TUIIOB JI€TEK-
TOPOB.

UyBCTBUTEIBHOCTh JI€TEKTOPa MOKET ObITh MPUMEPHO OAMHAKOBOW KO BCEM KOMIIOHEHTaM
poObI (pepakTOMETp U KOHIYKTOMETP), @ MOKET OBITh COBEPIICHHO Pa3HOM Na)ke JJIA OJIU3KUX
coequHeHil. B nepBoM ciydae roBOpST O HECEIEKTUBHOM JIETEKTUPOBAHUU. DTO 3HAYUT, YTO U3-
MepsieTcs: (PU3UIECKOE CBOMCTBO, IPHUCYIEe U MPoOe U pacTBOPUTENIO (TIOKA3aTeIh MPETOMIICHHS,
ANEKTPONPOBOIHOCTH), UX pa3HOCTh. Bo BTOpOM ciydae - celleKTUBHOE JEeTeKTUPOBaHUE. DTO 3Ha-
YHUT, 4TO H3MepsieTcsl (hU3MUecKoe CBOMCTBO, MPUCYIIEe TOJIBKO MOJIEKylIaM IMpoObl, Hampumep,
CIOCOOHOCTH (prryopecuupoBaTh WM MOriomarh cBeT. CeleKTUBHOE NEeTEKTUPOBAHUE, C OAHOMU
CTOPOHBI, TIO3BOJISIET MOBBICUTH YYBCTBUTEIBHOCTh ONPEAENICHUS WIH UCKIIOYUTH T€ BELIECTBA, KO-
TOpBIE OMPENENATh HEe HYXKHO (TpeesIbHbIe YTIeBOIOPOAbI MPHU OINpeAeICHUH apOMATUKH), C IPY-
roil CTOPOHBI, JIOMMYCKaeT BO3MOKHOCTh He OOHApYKHUTh HY>KHBIX HaM KOMIIOHEHTOB (TeX ke Ipe-
nenbHBIX B HedTH). [TosTOMy mpu uccineqoBaHUU 00IIEro cocTaBa 00BEKTa JIy4YIlle UCIIOIh30BaTh
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HECEJICKTUBHBIA JETEKTOp TUIa peppaKkToMeTpa, MpU ONpeACSICHUU KOHIIEHTPAIMH OTAEIbHBIX
KOMITOHEHTOB B CJIOKHON CMECH JTy4Ille UCIIOJIb30BaTh CEIIEKTUBHBIC AETEKTOPHI.

Tadauuna 2
HerexkTop HN3mepsiemoe ¢cBOMCTBO MOABHKHON | OpHEeHTHPOBOY- CeJiek-
hazbl Hasi YyBCTBU- THB-HOCTh
TeJbHOCTb, MT
1.®unbTpoBsIit poTo- | OnTHYecKas IIOTHOCTH Ha OTpe/ie- 10" Bricokas
METPUYECKUI JICHHOW JIJIMHE BOJIHBI, MPOITyCKae-
MOH (DUITBTPOM
2. CnektpodotomeT- | OnTuueckas TNIOTHOCTh Ha BhIOpaH- 107 Bricokas
pUYECKUI HOW JIJTMHE BOJIHBI MOHOXPOMATOpa
3. Pedpakromerpuue- | PasHOCTh mokazaremnei mpeioMaeHus 107 Huskas
CKUH PAcCTBOPHTEIIS U PACTBOpPA ¢ MPoOOH
4. ®dnyopumerpuye- NHTEHCUBHOCTD U3TyYEHHUS] MOJIEKYJT 10" OueHb BBI-
CKHI poObI B DJIFOCHTE coKas
5. Amniepomerpuye- Tok OKUCIEHUS WJINM BOCCTAHOBIICHUS 10°-10" | Ouenb BbI-
CKUH AIIEKTPOXUMHUYECKU aKTUBHBIX CO- H cokas
eIUHEHUI
6. Kormykromerpudie- | DIE€KTPONPOBOIHOCTH HOHOB MPOOBI 10" Huskas
CKHI B AJII0CHTE (BOJIEC)
PaccMmoTpuM KpaTko MPUHIUIIBE PaOOTHI pa3IMYHBIX JeTeKTOpoB B BOXX.
9.1. ®oTomeTpuYeCKH 1€TEKTOP.
B ocHoBy nelicTBus mosoxkeH 3akoH Jlambepra-bapa.
Puc 16. YyBCTBUTENBHBIN
Tlamma ; KroBeThl dboTOdIEMEHT
O 0 g — y
>> Yeunurenb
J=J,-e™ (13)
€cl =D _ onryyeckast IIIOTHOCT (14)
lnﬁ = é&cl
J (15)
InJ,-InJ=D (16)

Takum 00pa3zom, eciau M3MEpPUTh TOKU (HOTONpPHUEMHHKA OT CBETOBOrO MOTOKa Jo (KaHau
CpaBHEHHsI), CBETOBOTO MoTOKa J (pabouuii kaHai), mposorapuMupoBaTh UX U BbIUECTb, TO MOIY-
YUM ONTUYECKYIO IJIOTHOCTH D, KoTOpas mponopiroHaibHa KoHueHTpanuu C.

Puc 17.

Jlamma

KioBera

J() JO

Ycunurenn

»
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Jo J

MOTOK PacTBOPUTENS

UyBCTBUTEIIBHOCTD B (PU3MUECKUX €IUHHIIAX, KOTOPYIO MBI MOXKEM 3aMEPHUTh Dmin=10'5 .
£ =10’ (MOMAPHBIH KO PHUIIMEHT TOTTOMICHE)

I=1cm.
. D
€ =—
el (17)
-5
min = 11(;)5 1 = 10_10' ,,I(J/I
Ecmu 1= 1 MM (kax y Mumnuxpoma), To
107 - .
min:105‘01:109' »r(]/f

80% xpomarorpad)oB OCHAIICHBI TUMHU JETEKTOPaMH.
CriekTpopOoTOMETPUYIECKUE TETEKTOPHI OBIBAIOT CIEIYIONIUX BHJIOB

a) OuIbTPOBEIE, T.€. UCHOJB3YIONIMEe UHTEPPUILTPHI (MMHUU pTyTH 254,313, 365, 404, 434,
546 uMm).

0) C nepemennoit anuHoi BoiHbI 0T 200 10 700 HM.

VYcunurens
e

doToremenT >>

T

KioBera

B) C doToamonHoit Matpureit
Puc 19.
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Krosera

Hudpakimonnas rojorpagudeckas pereTka
Jlamma
doromuonuasa TuHENKa

[Ipu ananmm3e CIOXKHBIX CMecel KpalHe >KelaTeabHO ISl WASHTU()HUKAIUH TTOATBEPIUTH
Xpomarorpapuieckre JaHHbIC TaHHBIMU CIIEKTPATBLHOTO aHaIN3a.

9.2. ®iayopuMeTpUYECKH 1€TEKTOP.
DTOT AeTekTop o0jamaeT Hauboyiee BBHICOKOW YYBCTBUTEIBHOCTBIO. B Hacrosiee Bpems

OJIMH M3 CaMbIX PaCIPOCTPaHEHHBIX IETEKTOPOB.
[TpuHIUn nercTBus.

Puc 20. Krosera
Jlamna @ 1|:|L
CetounbTp
BO30YXKJICHHSA DMHCCHOHHBIH
CBETOHIBTP

®DOTORIEMEHT C)i >> Ycuarenb

Psn Bemects (ITAB, BuTaMuHBI, CTEPOUIBI, CJIOKHBIE OPraHUYECKUE COCTMHEHUs) 00J1aa-
IOT CITOCOOHOCTBIO CBETUTCS MO JIeHCTBUEM BO30Oyknaromero u3nydeHus. CIeKTpbl MOTIOMEeHUS
Y U3JIy4YCHUS UMEIOT BHU/I.

Puc. 21. E a
IIOTJIQIIICHHE HN3JIYy4YCHUC
/\H_[ /\y‘l

\4

A

[ToaTomy craButTcs 2 GUIbTPa, YTOOBI OTACIUTH U3IYUCHHUE JIIOMUHUCIICHIIUA OT paccesH-
HOTO BO30OyKmaromero cBeta. MIHOrAa BMECTO BO30OYXKIAIOIICH JIaMITbl PUMEHSIOT ja3ep (Kak B
I[Bet-3110). B aTOM ciyuae dyBcTBUTENBbHOCTh yBenumunBaeTcsi B 100-10 pa3 3a cuer, BO-TIEPBBIX,
0oJiee KOHIIECHTPUPOBAHHOTO BO30YKICHHS (BCSI SHEPrHs Jlazepa COCpeoTOYeHA B €ro JIyde, KOTo-
pBIi TTOMaIaeT B KIOBETY), BO-BTOPBIX, 3a CUET JYYILIEro NePEeKPHITHSL.

MHTEHCUBHOCTh JIIOMUHUCIICHIIMM MPOMOPLHUOHAIbHA HHTEHCHUBHOCTH BO30YKJAIOLIETO
cBeTa (B OTNIMUKU OT (OTOMETPOB).

J,=J,-C-K (18)

HGCBGTHH_II/IGCSI BCIICCTBA MOXKHO CBA3aTh CO CBCTAIIHUMCS pCarCHTOM.
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9.3. PedpakTomerpuyeckuii 1eTEeKTOP.

DTO IETEKTOpP YHHBEPCAIBLHOTO (HECENEKTHBHOTO) TUMa. [IpuHIUI NeHCTBUS - U3MEPEHUE
M3MEHEHUS MOKa3aTesl MPEIOMIICHHUST PACTBOPUTEISI IPH HAXOXKJACHUU B HEM MOJICKYJT TTPOOHI.
Puc 22. Jlamma

. Pacp

T lKIOBeTa
Ver.0 doToanon

’A/

M
| U U
T

KroBera coctout u3 nByx npusm. Uepes oJIHy KIOBETY MPOTEKAET PACTBOPUTEIND, Yepe3 APY-
T'YIO PacTBOpUTENH ¢ Mpoboii. Eciu uepe3 o06e KioBeThl TEUET pacTBOPUTENb, TO PACTPhl COBMeENIa-
10TCA, OCBeleHne poTonpueMHUKa MUHIUMalbHOE. Eciu yepes KioBeTy TedeT npooa, JTyd u3-3a u3-
MEHEHUS ToKa3aTelssd MPeIOMIICHUST OTKJIOHSETCS, PacTphl PacXOAATCs, OCBEIIEHHOCTh (hOTOIMpPH-
€MHHKa PacTeT, CHTHAI pacTerT.

DTO - JETEKTOP MO OTKJIOHEHHIO Jiyda. ECTh neTekTop mo oTpaxeHuto, ¢ 00ee HU3KOM JyB-
CTBUTEIHHOCTHIO (DpeHeneBckoro Tumna). HakoHen, ecTh IETEKTOp, OCHOBaHHBIM Ha MHTEpdepo-
METPUYECKOM MPUHIIUIIE U3MEPEHHS PA3HOCTH X0/1a ABYX JIy4eil.

[Ipumenenue: reiab-xpoMatorpadus, aHalu3 MpPeIeNbHBIX YIJIEBOJOPOAOB, IJIaCTMAacC WU
T.J., T1ie O0NblINe KOHIICHTPAIIMU 1 HET MOTJIOLICHHUS.

A4

9.4. JIEeKTPOXUMHYECKHH 1E€TEKTOP.

3a mocieqHue TroJbl ANEKTPOXUMHUUYECKUN JETEKTOp Bce Oosiee IMIHUPOKO MPHUMEHSIETCS B
KUJKOCTHOM XpomaTorpaduu.

JlocTonHCTBa AETEKTOpA:

B OYyeHb BHICOKAS UyBCTBUTEIHLHOCTD,

B perynupyemas CeIeKTUBHOCTb,

B Manplii 00beM STUCHKH (MaJIoe pa3MbIBaHUE TTOCIIEC KOJIOHKH),

B Hu3Kasg TeMIepaTypHasi 3aBUCUMOCTb.

Henocrarku nerekropa:

B BpicOKHE TpeOOBaHUS K YUCTOTE AJICKTPOJIOB (HECTAOMIBHOCTh BO BPEMEHH ), HY)KHA UH-

CTKa,
B 3HauyMTeNIbHAs 3aBUCHMOCTb OT CKOPOCTH MOTOKA.

[IpuHumm paboTel AETEKTOPA.
Puc 23. + -

>

<
Op

DJeKTpoXxuMuyecKas siueiika. B Hee omyiensl 2 35ekTpoaa. K HUM MOAKIII0YEHO HampsiKe-
Hue (ot 0 1o 2 B). B pacTBope HaxoauTCsi CMECh BEIIECTB B BUJIE HOHOB U MOJIEKYJI. Uepes pacTBop
MPOTEKAET TOK, CBSI3aHHBIM C JIBUYKEHHUEM HOHOB: OTPULIATENBHO 3apsKEHHBIE MOHBI ABMXKYTCS K
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MOJIOKUTEIBHOMY DJIEKTPOIY, TaM OTIAIOT CBOM AJIEKTPOHBI (BOCCTAHABJIMBAIOTCS) U B BUJIE HEM-
TPAJIbHBIX BEIIECTB (OPraHUYECKUX WM METAJUIOB) OCaKIArOTCs Ha anekTpone. [lomoxurensHo
3apsKEHHbIE MOHBI IBUXKYTCS K OTPULIATEIIBHOMY AJIEKTPOJY, MOJIYYalOT TaM 3JIEKTPOHBI (OKUCIIS-
10TCs1). B pesynbTare BO BHEIIHEH 1€MW TMOSBISETCS TOK 3JeKTponu3a. OH SBISETCS MEpPOW KOH-
LEHTpalMy BellecTBa B pactBope. Hajmo oTMeTUTh, YTO BOCCTAHOBJICHUE WIIM OKUCICHHE KaXI0Tro
BEIIIECTBA MPOUCXOIUT MPHU OMPEACICHHOM MOoTeHIane 1eKTpooB (o1 0 1o +2B). [TosTomy, ecnu
MOTEHLIMAJ HIKE ompeeneHHoro (mpumepHo 1B), To Bce BemiecTBa, UMEIOIIKME MOTEHIIMAT OKHC-
JICHUS! BBIILIE 3TOTO 3HAYEHUsI, HE OYAyT OKHCIATHCS, CIeI0BaTeNIbHO, HE OyIyT 4yBCTBOBAThCH, T.€.
netekTop Oyner cenekTuBeH. ClieoBaTeIbHO, MOXKHO OIpPENETUTh BEUIECTBA, AK€ €CIM OHU He
MOTJI OBITh pa3/ielieHbl Ha KOJIOHKE (MOH-CEJICKTUBHOE JACTCKTHPOBAHUE).

KoncTpyknus nerekropa
Puc 24. [IpoTuBO37IEKTPOL

e L —
g
Kopnyc <«—

VYceunurens

»

DIIEeKTPOJ
pabounit

J?\&&

Matepuan pabouero 3JeKTpojia - CTEKIOYTIIEPO/I, 30J10TO, TUTATHHA, cepedpo, Tpadur.

B mpouecce paboTbl u3MepsieTcss TOK MeXAy padOyuM 3JEKTPOJOM M BCIIOMOTaTEIbHBIM
(xoprrycom). Tok oObraHO 1 HA - 1 MKA. B xopomux nerekropax mrymoBod Tok cocrapiser 0.01-
0.05 HA. Ilpu Takux TOKax OY€Hb BAKHO KaYECTBO BCEX DJIEKTPUUECKUX KOHTAKTOB, OCOOCHHO Me-
K1y pabodYrM 3JIEKTPOIAOM U U3MEPUTEIBHOM 1IETbIO.

Tak kak B mporecce paboThl MPOUCXOAUT AIEKTPOJIU3, T.€. paspylleHue npoObl, TO OIS
npoObl, MOABEpraromascs >JIEKTPOJIU3Y, 3aBUCUT OT TOTO C KAaKOW CKOpPOCTBIO TEUET JJIIOCHT.
O6b19HO 310 10-15%. 3aBUCHMOCTH CUTHAJIA OT CKOPOCTH NOTOKA OUYEHb CHJIbHAS.

Ecnu pabounii 351eKTpo/1 BHIIOTHUTH U3 MOPUCTOrO rpadura, MpomycTUTh CKBO3b HETO BECh
MOTOK, Toraa % siekTponu3a MoxeT nocturayth 100. [etexTop OynmeT malio 4yBCTBOBATh CKO-
pocTh noToka. Takoil 1eTeKTOp Ha3bIBAETCS KYJIOHOMETPUYECKUM.

Cdepa npuMeHEHHS IETEKTOpA:

B onpenenenue ¢penonon (1 ITJIK - 1 mxr/m),

B omnpesneneHNe KaTeX0JaMUHOB B MEIUIIMHE (aIpeHAIMH, HOpaJApEHaIuH, 10(pamMuH),

B omnpeneneHne NECTUITHIOB,

B omnpeneneHne HUTPO3OAMUHOB.

MnynbCHBIN JETEKTOP - aBTOMAaTUYECKasi OUMCTKa paboyero AJIeKTpoa.

9.5. KoHaykTOMeTpHUYECKHI 1€TEKTOP.

Ecimu B DX perexkTope maMepseTcs TOK MOJSPU3AINH, T.€. TOK, KOTOPBIA 00YCIIOBJICH Tepe-
XOJIOM C 3JIEKTPOJIa B PACTBOP AJIEKTPOHOB B pe3ybTaTe OKMCIICHUS BELIeCTBa WM C pacTBOpa Ha
AIIEKTPOJI - B Pe3y/IbTaTe BOCCTAHOBJICHMS BEIIECTBA, TO B KOHIYKTOMETPHUUECKOM JIETEKTOPE U3-
MepsieTcs TOK MEXAY 3JIEKTpoJiaMu, 0OyCIOBIEHHBINH MPOCTO MEPEIBUKEHIUEM HOHOB B PacTBOPE.
Pa3uuia B ToM, uto B DX JI€TEKTOpE K 3JIEKTPOJaM MPUITI0KEHO MOCTOSIHHOE HAaPsDKEHUE, a B KOH-
TyKTOMETpuueckoM - niepemenHoe (5-10 kI'm) Toii sxe Benmuuunbl (0.5-2 B). DinekTpoHHas cxema
U3MEpEHUs], COOTBETCTBEHHO, JIPYTas.
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Konnykromerpudeckuit 1eTeKTop (10 3JIEKTPOIPOBOIHOCTH) MPUTOJIEH Il OOHAPYKEHHS
CaMbIX Pa3HOOOPa3HBIX HOHOB.

DJIEKTPONPOBOIHOCTh G =1/R, uzmepsercs B cumencax Cu.

Jis  noctaToyHO pa30aBIICHHBIX PAaCTBOPOB  AJNEKTPONPOBOJAHOCTH HU3MEpsieTCsl B
MHUKpocuMeHcax (MKCM).

DNEeKTPONPOBOAHOCTh pa30aBICHHBIX PACTBOPOB PA3IUYHBIX MOHOB pa3jiNyHa, OHA 3aBUCUT
OT MOJABMKHOCTH MOHOB. Hampumep, 171 HOHOB H' ona paBHa 350 ycinoBHbIX enunul, aist OH -
198 y.e., wis F', CI', Br, NO3, Na', K", NH;", Mg" n T.1. B npezenax ot 50 g0 80 y.e. IToatomy
OTKJIMK Pa3HbIX BEHIECTB (CUTHAI JETEKTOpa) MPHU UX OJAMHAKOBOW KOHIIEHTPAIIMU HECKOJBKO pa3-
He1it. Ecnm onpeiensiemMble HOHBI 3aMecTHTh Ha Mol H' n OH', To curnan Bospacrer B 3-7 pa3. Ha
3TOM OCHOBAHO ‘“XMMHYECKOE” YCHUJICHHE CHUTHaJa B METOJI€ JBYXKOJOHOYHOW MOHHOW XpOMaTo-
rpadumn.

[Ipocreiimas cxema KOHIYKTOMETPUYECKOTO IETEKTOPA.
Puc 25.
JIEKTPOIbI

N3omnsTop
N3onupoBaHHbIN
KOpIyC

DOneKTpoabl KOHAYKTOMETPUYECKOTO NETEKTOpa OOBIYHO BBHIMOJHSIOTCS U3 HEprKaBeIoLIei
ctanu. OAHAKO MPU MOMaJaHUH Ha 3JIEKTPObI HIEIOUHOTO pacTBOPa MPOUCXOIUT UX MMacCUBALUs U
COINPOTUBIIEHUE IMOBEPXHOCTHOTO CJ0s yBenuuuBaeTcs. CUTHAN JeTeKTopa MaJaeT B HECKOJIBKO
pa3. s O4YMCTKH MOKHO MPOIYCTUTH Yepe3 JETEKTOp a30THYIO0 KHCIOTY WM MEXaHUYECKU OYH-
CTHUTb 3JEKTPObL. J[JIs1 UCKIIOYEHHSI STOTO SIBICHHUS IEKTPOABI MOXKHO JIEJIaTh U3 TUTAHA.
N3meperHas 3J1eKTpOIpOBOIHOCTE ONpenesieTcs: (HopMysioun:
Gk
/ (19)
rae K - yaenbHas 31eKTponpoBOIHOCTbD,
A - nomaab 3MEKTPOAOB, CM2,
| - paccrosiHue MEXIY 3JIEKTPOJIaMU, CM.
st yBenmuenust G (T.e. gwyBcTBUTENbHOCTH) B LIBeT-3006 ncmonbi3yercs Gopma siueiiku ¢

Pa3BUTOM MOBEPXHOCTHIO.

Puc 25 i

| — BepxHnuii anextpon

Kopnyc —>

S
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Huxnauit snexktpos

[ToaBMKHOCTH NOHOB U3MEHSETCA C U3BMEHEHUEM TeMIiepaTypsl 2% Ha 1°C. [TosToMy n3me-
HEHUE TeMIEepaTypbl KOMIEHCHUPYETCS C MOMOUIbI0 TEPMHUCTOpPA W KOMIIEHCALIMOHHOW CXEMBI.
SdeiiKky Hy>KHO TTOMECTUTh B TEPMOHU30IHUPYIONUH Kopmyc. [ koMrencanuu (GOHOBOTO CUTHaja

JETEKTOpa OT MPOBOJUMOCTH PAaCTBOPHUTEISI IPEAYCMOTpPEHA DIIEKTPOHHAsE KOMITeHcanus ( OKoJIo 3
MOPSIIKOB CUTHAJIa 00pasia).

X. OBPABOTKA PE3YJIbTATOB.
[Ipocreiimee yCcTpONCTBO AJII PETUCTPALIMKM CUTHAJA JETEKTOpPA - OOBIYHBINA MTOTECHIIMOMET-
PHYECKHI camMoIucel], ¢ MOMOUIbI0 KOTOPOTO XpoMaTorpaMMa 0ToOpa)kaeTcsi B KOOpJuHaTax “Bpe-

Msi-CUTHAJ jJeTeKkTopa”. OHa COICPIKUT, XOTS U B HEIBHOM BH/IE, BCIO HOBYIO HH(POPMAIIHIO 00 H3Yy-
4aeMOM 00BEKTE, OJJHAKO €€ HEOOXO0IUMO TIEPEBECTH B (HOPMY IPUTOIHYIO /17 00pabOTKH.

Puc 27. llpuHnunuanpHas cxema 00pabOTKH XpOMaTOrpaMM.

b c
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Bce mpoBoaumbie MpH 3TOM OIEpaniil MOTYT BBINOJNHSTHCS BPYYHYIO JTUOO C MOMOIIBIO
CPEICTB aBTOMAaTH3aI[MU Pa3IMYHbIX Ki1accoB. PyuHas u aBToMaTuzupoBaHHas 00pabOTKa JaHHBIX
COJIEP’KUT MHOTO OOIIMX OIepaluii, 0HAKO OTINYAIOTCS MO CIOCO0y MU3MEPEHHUs IUIOUIaAN MUKA.
[locnennss, npu pyuHoit 00paboTke, U3MepsieTcs Kak MPOU3BECHNE BBHICOTHI MMMKA HA IIUPHUHY Ha
MIOJIOBUHE BBICOTHI, & MIPYU aBTOMAaTU3UPOBAHHON - METOJOM YHMCIECHHOr0 MHTerpupoBanus. Omnepa-
MU, BBITIOJIHSIEMBIE TIPU 00pabOTKE XpOMaTOTrpamMM:

-IipoBeieHne 0a30BOM JTUHUH,

-BBISIBICHHE MOMEHTOB Hauajia U KOHIA MTHKOB,

-BBISIBJICHHE MAaKCUMYMOB ITHKOB,

-M3MepeHure TI0Mmau (MIIH BBICOTHI) MTHUKOB,

-UJIeHTU(UKALKS TUKOB 110 BpeMEHaM yJep>KUBaHUs,

-pacyer cocTaBa aHAIU3UPYEMON CMECH.

Kak Bua coBpeMEHHBIX JKUIKOCTHBIX XpOMAaTOTpaMM, TaK M XapakTep MnoxydaeMoil nHpop-
Maluu HUYeM He OoTiau4aioTcs oT TakoBbIX s ['X. [ToaToMy moutu Bce pe3ynbTarhl, TOCTUTHYThIE
npu apTomatuzanuu ['X, npumenums 1is KX,

OcHOBHBIE KJIacChl CPEACTB aBTOMAaTH3aLUU.

Boruucnurenbabie uHTerpatopbl (Tnna CAA-06) mo3BOJSIOT aBTOMAaTUYECKH MPOBOIHTH
0a30ByI0 JIMHUIO, U3MEPUTH BpeMeHa YACpKUBaHHUS U IUIOUIaAM NMUKOB. BpemeHa ynepxuBaHus
CPaBHMBAIOTCS C ITaHHBIMH B IaMSITH, HA OCHOBAaHUH Y€ro MPOBOAUTCS UIEHTU(UKALIMS KA U BbI-
00p 3HaYeHUHN KaTUOPOBOYHBIX KO3 (dUIMEHTOB. MI3MepeHHbIe TUIOIaaN THKOB U B3STHIC U3 0a3bl
JTaHHBIX KOA(G(ULMEHTHI CIy)KaT JJid pacuera cocTaBa Mccieayemoir cmecu. Ha momio omeparopa
OOBIYHO OCTAIOTCS JHIIb (YHKIIMH KOHTPOJS U ONTHMHU3ALMKM MapaMeTpoB HMHTETPUPOBAHUS, a
Tak)ke opopMIIEHHE Pe3yabTaTOB. MHOTHE COBPEMEHHbIE MOJIENIN OJHOBPEMEHHO JAIOT U rpaduye-
CKOe M300pakeHrne XpOMAaTOIPaMMBI.

BoruncnuTenbHble MalllMHbL MO3BOJISIOT MPAKTUYECKU OecrpeiebHO pacuIMpUTh KPYT OIle-
panuii ¢ monydyeHHbIMU AaHHbIMU. Ha ux 6a3ze MOXHO opraHu3oBaTh OoJblline OaHKH JaHHBIX,
MIPOBOJUTH M3OIIPEHHBIM CTaTUCTUYECKHM aHAINU3 Pe3yJIbTaTOB MHOXECTBA ONpEesIeHUH, aBTO-
MaTHUYECKHI MOMCK ONTHUMAaNIbHBIX ycioBui. OHA U Ta K€ XpoMaTorpaMma MoxKeT o0padaThiBaTh-
Csl MHOTOKPATHO, MOSIBISIETCS BO3MOKHOCTH 3()(PEKTUBHOrO aUaliora C ONEepaTopoM, ydeTa ero
onbiTa 1 UHTYHIMU. Kpome Toro, [I9BM crnocoOHBI B3sITh Ha ce0si PYHKITUU YIPABICHHUS] BCEMHU
y31amMu Xpomarorpada.

[TpakTHueckn Bce COBpEMEHHBIC 3apyOekHbIe XpomaTorpadsl CHAOKEHBI “‘Xpomatorpadu-
YecKUMH cTaHiusMu naHHbix - [I9BM. B Poccun, gacte nmpubopoB nmeer coocTBeHHbIe [IDBM,
JIpyrue MOoryT OBITh cBsizaHbl ¢ [I9BM. EcTh 3HaunTEIbHOE KOJIMYECTBO MPOTPaMM 00OPabOTKH .

XI. METO/JbI )KUJJKOCTHOM XPOMATOI'PA®UU
11.1. HopmaabHo-¢a3oBasi xpomaTorpagusi.

Paznenenne meronom HOopManbHO-(pa30BOI XpomaTorpaduu OCYIIECTBISIETCS B pe3yibTaTe
B3aUMOJICHCTBHUS BEIIECTBA C aJCOPOCHTaAMH, TAaKMMH KaK CHUJIMKAreilb WU OKCHJ aTIOMHUHHS,
MMEIOIIMMH Ha TMOBEPXHOCTH aKTHBHBIC IIEHTPHI. Pa3nudne B COCOOHOCTH K B3aWMOJCHCTBHUIO C
aZICOPOITMOHHBIMH IIEHTPAMH Pa3HBIX MOJICKYJI MTPOOBI IPUBOAUT K UX pa3ACIICHUIO HA 30HBI B MPO-
1ecce ABMKEHUS ¢ TOJABIKHOU (Da3oil mo kojoHke. JlocTuraeMoe mpu 3TOM paszielieHue 30H KOM-
MTOHEHTOB 3aBUCHUT OT B3aUMOJICHCTBHUS KaK C PACTBOPUTEIIEM, TaK U C aJICOPOCHTOM.

B ocHoBe copOnuu Ha MOBEPXHOCTH aJCOPOCHTA, MMEIOMIET0 TUIPOOKCHIIBHBIC TPYIIIHI,
JIEKUT CTeU(PUIECKOe B3aMMOJICHCTBHE MEXKIY TOJSIPHON MOBEPXHOCTHIO aJCOPOCHTA U TOJISIP-
HBIMU (WJIH CTTIOCOOHBIMH TIOJISIPU30BATHCS) TPYMIIAMH WA y4acTKaMHu Mojekys. K Takum B3auMmo-
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JEHCTBUSM OTHOCSIT IUIIONIb-TUIOIBHOE B3aUMOJIEHCTBUE MEX]Y MOCTOSHHBIMH WM UHAYLUPO-
BaHHBIMH JUIIOJISIMH, 00pa30BaHUE BOJOPOIHOM CBS3H BIUIOTH O 00pa30BaHUS TT-KOMIUIEKCOB HIIN
KOMIUIEKCOB C TIEpEHOCOM 3apsija. Bo3MOKHBIM U JOCTATOYHO YaCThIM B MPAKTUYECKOU paboTe sB-
JSIeTCsl TIPOSIBIICHHE XEMOCOPOLINY, KOTOPAasi MOKET NMPUBECTH K 3HAUUTEIHHOMY TOBBIIICHUIO Bpe-
MEHHU yJEep>KUBaHUSA, PE3KOMY CHIKEHUIO 3(P(EKTUBHOCTH, MOSBICHUIO NMPOIYKTOB Pa3lIOKEHUS
WM HeoOpaTUMOI COpOITMHU BEIIECTRA.

HaunGonpmee npumenenrne B BOXKX Haxonar agcopOeHThI W3 CHIIMKAressi ¢ pa3HbIM 00be-
MOM TOpP. DTO CBSI3aHO C BHICOKON MEXaHMYECKON MPOYHOCTHIO CUIIMKArelis, YTO MMO3BOJISIET YIaKo-
BBIBAaTh €r0 B KOJIOHKM U HCIIOJIb30BATh MPU MOBBIIIEHHBIX JABIEHUAX, XapakTepHbIX s BOKX.
OOBIYHO HCTIONIB3YIOT KOJIOHKH quaMeTpoM 4 MM u JiHHON 100-250 MM 3amoJTHEHHBIX CHUITHKare-
neM ¢pakmueii 5-10 MxM. Takie KOIOHKH IIPH pacxoje MoABIKHOM (assl 1.0-2.0 cM’/MuH pabo-
TaroT nipu gasienuu 50-100 atwm.

B xauecTtBe moaBmkHO#M (Da3el B HOpManbHO-(Da30BOM XpoMaTorpaduu UCIOIB3YIOT HEIo-
JISIPHBIE PaCTBOPUTENH TaKHe KaK H-TeKCaH, H-TeNTaH, U300KTaH ¢ HeOOoIbIIOoNi J0OaBKOW MeTaHoa,
sTaHoia wiM uzonpornuioBoro crnupra (1-10%). IlpakTuyeckoe HCHOIB30BaHHE HOPMAIBHO-
¢dazoBoii xpomaTtorpaduu KpaiHe 3aTPyIHEHO H3-3a MUKPOKOJIMYECTB BJIATH, COJICpKaIleHCs B
pPacTBOPUTENSAX, KOTOpasi 3aKpbIBaeT aJCOPOIMOHHBIE LEHTPhI cuiukarens. [lpu 3ToM mocTosHHO
M3MEHAIOTCS (IUIBIBYT) BpEMEHa YAEp:KUBAHUS pa3JesiieMbIX KOMIIOHEHTOB. JleTekTop, 0OBIYHO
MCIIOJIb3YEMBIN JJIsl JaHHOTO MeTofa - Y D-crekTpodoTOMEeTp JUIMTEIbHOE BPEMS BBIXOJIUT Ha pe-
KHUM U3-3a Jpetida HyneBoil muHun. EcTh MHOTO MeTO/10B OOPHOBI C 3TUMU SIBICHUSIMH, HO TOpa3zio
mpoiie paborathk B o0paiieHHO-(ha30Boi XpoMaTorpaduu U MPU TOM JOCTUTATh aHATOTHYHBIX pe-
3yJIbTaTOB pa3J/IeICHUsI KOMIIOHEHTOB.

Jist pyTUHHBIX aHAJIM30B HCIOJIb3YETCsl TOJILKO METOAMKA aHaiu3a a(iaTOKCHHOB, OCHO-
BaHHAs Ha METOJe HOpMabHO-(a30Boi xpomatorpaduu. Pazpaborana 3Ta METOIMKa HHCTUTYTOM
nutanus T.MockBa. Pabora ¢ TakuMu pacTBOPUTEISAMHU, UCIIONB3YEMBbIMH B HEH, KaK TUATUIIOBBINA
a¢up, KpaitHe HEeY100HA.

Merton HopManibHO-(a30BOM XpoMarorpaduu OmMpaBaaH Korja HEOOXOAMMO TOJIYYUTh
pasziesieHne U30MepOoB TMOJI0KEHUS, HAIIPUMEP M-, O-, II-KPE30JI0B, KCUJIOJIOB U T.J.

11.2. O0pamenno-gasoBasi xpomarorpagusi.

Bapuant >xuakocTHON XxpoMaTorpaguu, B KOTOPOM HCIOIb3YIOT COPOECHT C MPUBUTHIMU HE-
MOJIIPHBIMU (KaK MPaBUIIO, JJIMHHBIMH IKUIbHBIMU WIIN alKUJICHIMIBHBIMU) TPYIIIAMHU U TOJISIP-
HBII pacTBOPHUTEIb, HATPUMEDP BOJTHBIN METAHOJ, MOJYYHJI Ha3BaHUe oOpameHHo-pazHon BOXX..
OTOT HE COBCEM YAAUHbI TEPMHUH, YKa3bIBAIOLIUM HA MEPEMEHY MOJISIPHOCTH HEMOABUKHOW U TIO-
BIDKHOW (pa3 Ha MPOTUBOIOJIOKHBIE B JaHHOM Bapuante BOXXKX, mpuxuics u cran oOmenpuHs-
THIM, O3HAYAIOIINM: MTOBIKHAA (Da3a - MOJspHA, HEMOIBUXKHAS - HETOJIApHA.

Puc 28 o
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[ToBepxHOCTH COpOEHTA

Cy1iiecTByeT NpUHIMIIMAIBEHOE pa3inyhe MEXAY IpoleccaMu cOpOLMU Ha MOJSPHBIX IO-
BEPXHOCTSIX M3 OTHOCHTENIbHO HEMOJISIPHBIX pacTBOpuUTeNel (HOpMalbHO-()a30BBIA pexXUM) U
copOIMH U3 BOJIBI JIMOO CHUIIBHOMOJIAPHBIX PACTBOPHUTENEH Ha MOBEPXHOCTSIX HEMONSIpHBIX. [Ipuun-
HOM accoluanuy Ha HEMOJIAPHBIX IMOBEPXHOCTAX SBIAIOTCS, TaK Ha3blBaeMble, COJIbBO(GOOHBIE
B3aMMO/JICICTBUS B MOJABIKHOM ¢aze. i MONSAPHBIX MOABMKHBIX (pa3, B 0OCOOEHHOCTH cofepka-
IIMX BOAY, XapaKTepHO CUIIbHOE KYJIOHOBCKOE B3aUMOJICHCTBUE M 00pa30BaHKE BOJOPOIHBIX CBS-
3eil MeXIy MOJeKyJaMH pacTBoputeseil. Bce Monekynbl B TaKuX pacTBOPUTENSAX CBS3aHbI JOBOJb-
HO TPOYHBIMU MEXKMOJEKYISIPHBIMU cHiIaMd. I TOro 4ToObl MOMECTUTH B 3TY CPEAy MOJIEKYIy
copbata, HEOOX0IMMO OO0pa30BaHUE “TIOJIOCTH MEXKIYy MOJICKYJaMH PAacTBOPUTENS. DHEpreTuye-
CKHE 3aTpaThl Ha 00pa3oBaHHE TAaKOW “TIOJOCTH’ JIMIIb YaCTUYHO MOKPBHIBAIOTCS 3a CUET B3aWMO-
JeICTBHS MOJIIPHBIX TPYIII B MOJIEKYJe copOaTa ¢ MOJIpHBIMU MOJIEKYJIaMU pacTBopuTens. B ana-
JIOTUYHOM TIOJIO’KEHUU TI0 OTHOIICHHUIO K PACTBOPUTENIO HAXOIATCSA M HETMOJIIPHBIE MOJIEKYJIbI He-
noABWKHOM (a3bl. C sHEpreTHUecKOi TOUKH 3peHust 0oJiee BHITOAHO TaKOe MOJIO0KEHUE, KOTaa IMo-
BEPXHOCTh paszziesia Mexay NOJSIpHON cpeiol (pacTBOpUTEIEM) U HETIOJSIPHBIMU (parMeHTaMH He-
MOJBIKHOM (Da3bl 1 MosieKyn copbaTta MHUHHMallbHA. Y MEHBIIEHHE 3TON MOBEPXHOCTH U JOCTUTa-
etcst mpu copOruu (puc. 28 ). Takum 00pa3om, IPUUIUHON COPOIMHU B 0OpaIieHHO-(Ha30BoM Xpoma-
TOrpauu CIy>KUT CHIIbHOE TPUTSHKEHUE MOJSIPHBIX MOJIEKYJ paCTBOPUTEINSI OJHA K APYro, Kak Obl
“mpuKuMaroliee’” paCTBOPEHHbIE MEHEE MOJSPHBIE MOJIEKYIIbI K HEMOJISPHON MOBEPXHOCTH.

B oTinuyum OT HEZOCTAaTOYHO YJA4YHOTO Ha3BaHUS CaM METOJ OKa3ajcsl HACTOJIbKO yJad-
HBbIM, 4YTO B HacrosIiee Bpems sBisercs ocHOBHBIM B BOXKX, 60-70% paboThl B JaHHOE BpeMs
MPOBOJAT 3TUM METOAOM. B yeM e nmpuurnHa Tako! MOMyJIsIpHOCTH?

[IpyunH Takux HECKOJbKO. bplTu pa3paboTaHbl U OBICTPO BHEAPEHBI B MPOU3BOJCTBO COP-
OCHTBI IJI1 ATOT0 METOJ1a, UMEIOIINE MPUBUTHIE ANKWIbHBIE TPYNIBI pa3iuuHoil 1iuHbl (0T Cy 10
Cy, ¢ psIMOM aTKWIJIBHOU 1ETIhI0, (PEHMIBPHOW M AU(EHUILHON TpynnamMu). PacTBOpUTENN, UCIIOb-
3yeMble JJIsl 3TOro MeToja (aleTOHUTPHII, METaHOJ, BOJA), MTO3BOJISIOT paboTaTh B MIKUPOKOM Y -
JuanasoHe, Tak kak onn Y @-npospaynsl co 190-210 HM. IT0 103BOISET MPUMEHATh HauOoJIee To-
NyJIapHBIA  netekTop - Y®D-cnektpodoromerp. PacTBOopuTenu, wucmoib3yeMble B OOpaIleHHO-
(ha3HbIX pa3lIeNeHUsIX, OTHOCUTENIBHO JIETKO PACTBOPSIIOT MPAaKTHUECKU BCE Ba)KHEHIIHME TPYIIIbI
BEIIECTB, HAXOSAIIUXCS B OpraHU3Me YeJoBeKa, OMOJOTHUYEeCKHX 00BEKTaX, UCIOIb3YEMbIX B BUE
JIEKapCTBEHHBIX MPENapaTroB, MECTUINI0B, TepOUIII0B, IIMPOKO HCIOIb3YEMbIX B OPraHUYECKON
XuMun, HepTexumun, Ouosiorudeckoil xumun. CopOeHThl B oOpameHHo-hazHoi BIXKX OwicTpo
MPUXOASAT B PaBHOBECHE C HOBBIMH PACTBOPUTENSIMU U MIPU U3MEHEHUU COCTaBa PACTBOPUTEIS, YTO
MO3BOJISIET IEPEXOAUTH OT OJHOM METOAMKH K JAPYTrOd ¢ MCIOJIB30BAHUEM OJHOM M TOM K€ KOJIOH-
KH, a TaK)Ke IIUPOKO MPUMEHSTh IPaIUEHTHOE IIOMPOBAHNE C OBICTPHIM BOCCTAHOBJICHUEM PaBHO-
Becusi cOpOEHTa C MCXOJHBIM PACTBOpPHUTENIEM. 3arpsi3HEHHBIM COPOEHT B KOJIOHKE MOXKET OBITh
MIPOMBIT U TMPUBEJEH CHOBA B pabouee COCTOSIHUE MPU NMPOKAYMBAHUU Yepe3 KOJOHKY pacTBOpPHUTE-
Jel, ynaiasonmx 3arpsi3HeHusl.

Haubonee nomymnsipablli cOpOSHT B oOpaiieHHO-(ha3HOW XpoMaTorpaduu - CHIMKAresb C
MPUBUTHIMU AJTKUIIBHBIMU 1IETIOYKAMU, YHCIIO aTOMOB YIJIepoJia B KOTOphIX BoceMHaauath. [lupo-
KO pacmpocCTpaHeHbl Takue Mapku, kak Cunmacop6-C18, Cemapon-C18, Iaptummi-ODS (ODS - o3-
HavaeT okrajeruicuiaad). Hy)kHO mpuHUMaTh BO BHUMAaHUE, YTO XapaKTEPUCTUKH yIEp>KUBAHUS U
CEJICKTUBHOCTHU JIJIsi 0OpaIeHHO-(a3HbIX COPOCHTOB MEHSIOTCS HE TOJIBKO MPH MEPEXOje OT COop-
OcHTa OJHOTO TIPOU3BOIUTENSI K COPOEHTY APYroro, HO U MPH MEPEeXoAe OT OJHON MapTUH COPOCH-
Ta K APYro mapTUu TOTo e mpousBoauTens. [Ipu co3maHum MEeTOMKH aHallu3a METOAOM KUIKO-
CTHOW XpoMmaTorpaduu HEBO3MOXHO 3a/1aTh KECTKHE YCIOBUSI COCTaBa AIIOCHTA M3-3a Bapualluu
CBOMCTB COPOEHTOB, KaK MPaBHIIO, HEOOJIbIIIOE U3MEHEHHE MPOLIEHTHOTO cocTaBa (10 10%) amioeH-
Ta HEOOXOJUMO JUIsl ONTUMU3ALNN pa3fesieHusl. TO TOJKHBI MOHUMAaTh METPOJIOTHYECKHE CITYXK-
OBl
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Ha copGenTtax C18 BBIONHSIOTCS TaKWE MOIMYJISPHBIE aHAN3BI, KaK OMPECICHUE TOJH-
SIEPHBIX apOMATHYECKUX YIIIEBOJIOPOJOB (OCH3-a-MMPEH, XPU3€EH, MUPEH, aHTpaIrleH U T.1.), apo-
MaTuKH (O€H30JI, TOTYOJI, KCHIIONBI U T.1.), peHosioB ( heromn, xmopdeHobl, HUTPO(YEHOIHI ...), MU-
KOTOKCHHOB (a(hJIaTOKCUHBI, OXPAaTOKCHH, 3€apaJICHOH, NaTyJIWH), TPUAa3MHOBBIX TepOUIIUIOB, Kap-
0aMaTHBIX MECTUIINIOB, aHTUOMOTHKOB, HAPKOTUYECKHUX BEIIECTB ....

Kpome cunukareneit C18 B xpomarorpaduu MCHONB3YIOT CHIIMKAreld ¢ MPUBUTHIMU IHa-
HO- (CN) u amuno- (NH») rpynmamu. O1u ¢a3pl HaLIM ITUPOKOE TPUMEHEHNE B OMOJIOTHH, MEIH-
MHEe, OMOXUMHH, (PapMaKOJIOTHH U JIP.

11.3. Uonnas xpomatorpadus

Honnast xpomarorpadus - 3T0 METOJ] OCHOBaHHBIM Ha HOHOOOMEHHOM pa3/ieJIeHUH OpTraHu-
YECKUX U HEOPraHMYECKUX MOHOB C MOCIEIYIOMNUM KOHIYKTOMETPUYECKUM JAETEKTUPOBAHUEM.

JIByXKOJIOHOYHAsT WOHHAas XpomaTtorpadus - METOJ, MPEJACTABISAIOMMUA COO0H codeTaHue
MOHOOOMEHHOI Xpomarorpaduu ¢ AETEKTHUPOBAHMEM IO 3JIEKTPOIPOBOJHOCTH M KOMIIEHCALUEn
AIIEKTPONPOBOAAILIETO (OHA IITIOEHTA.

DJI0EHTHI, UCTIOIb3yEMbIE TP MOHOOOMEHHBIX Pa3/eNeHUSIX, COAEPKAT CUIIbHBIE 3JIEKTPO-
JUTHI U 00J1aAaI0T BHICOKOW 3JIEKTPONPOBOIHOCTHIO. MloHHas xpoMaTtorpadus ¢ nonasieHuem ¢o-
Ha OCHOBaHa Ha MCTOJb30BaHUU BTOPOW MOHHOM KOJOHKH, HA3BaHHOM MOJIaBUTEIHHOM (KOMIIEHCa-
[IMOHHOM), CTOSIIEH MOCIIEe pa3IeTUTEIHLHON. DTa BTOpas KOJOHKA MPEBPAIIaeT IIOCHT B PaCTBOP C
HU3KOM 3JIEKTPONPOBOJHOCTHIO MOCIE TOTO, KaK MPOMU30LUIO pa3felieHne KOMIIOHEHTOB IMPOOHI.
Cpoxk city>x0bl OJIaBUTEIBHON KOJOHKHM OIpPaHUYEH TaK, KaK MPOMCXOAMUT €€ HACHIIIEHWE MOHAMU
amroenTa. [locnme HachIeHUsT KOJIOHKAa MOXET ObITh BoccTaHoBiieHa (.5-1.0 monb/m pacTBOpom
NaOH nnst anmonooomennuka u 0.5-1.0 monb/nm pactBopom HNO;3 u1st KaTHOHOOOMEHHUKA, TIOCIIE
Yero MpOMbITa TUCTUUTMPOBAHHOW BOJOM. CpoK Ciy)Obl MOAABUTEIHHON KOJOHKH 8-10 yacos,
Bpems peredeparuu 0.5 gaca.

Pa3neneHue aHMOHOB.

Ha puc. 29 noxkazaHa cxema pa3[ieieHUs] aHUOHOB, PeaJlM30BaHHAass HA HOHHOM XpOMAaTo-
rpade [BeT-3006M . PaznenurenpHas KOJIOHKA HU3KOH €MKOCTH 00€CIeurnBaeT BHICOKOI(P(HEKTHB-
HOE pa3JieJIeHHe MOHHBIX IpyMil. AHHOHBI MPOOBI U AIIOEHTa KOHKYPUPYIOT 32 (GPUKCHPOBAHHBIE aK-
TUBHBIE IIEHTPHI CMOJbL. ['pymibl ¢ 60see BHICOKUM CPOJCTBOM K CMOJiE OyAyT yAep KUBAaThCs Ha
KoJIOHKe nosbliue. Haunbonee pacnpocTpaHeHHBIE SIIOEHTHI JUIsl pa3/ielieHHs] aHMOHOB CMECH -
NaHC03, N32CO3.

B nomaBuTenbHOM KOJTOHKE HAET PS peakinii. AHUOHBI JIIOEHTA PEarupyroT O CMOJIOM:

(SO5™-H")+NaHCO;—(SO;+Na")+H,CO;3,

2(SO5™- H)+Na,CO3;—2(SO;+Na " )+H,COs.

B xaxaoMm ciyyae KaTMOH HATpUsi OOMEHHBAETCS ¢ MPOTOHAMU CMOJIBI MOAABUTENBHOM KO-
JIOHKHU. B pe3ynbTaTe 3/M0upyroyii aHUOH MPEeBPaIaeTCss B TPYIIIbI ¢ HU3KOW AJIEKTPOIPOBOIHO-
CTBIO H2C03.

Puc29.

DIIIOEHT U3 Hacoca

3MM Na,COs , 2.4MM NaHCO;

Beox mpo6er: F, CI, NO', PO, SO~

Pa3znenurenbHas KOJIOHKA

O O
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N'HCO;+Na'Cl=  -N'CI+Na'HCO5

-SO;H"+Na'HCO;—  -SO;Na'+H,CO;

-SO;H"+Na'Cl'—»  -SO;Na'+H'CI’

[Herextop
H'CI

XII. MOABUKHBIE ®A3bI.
12.1. Dmonpyomas cuia 1 3PGeKTHBHOCTD.

IonBuxnas dasza B KX BbIMONHAET ABOSKYIO (PYHKLHUIO: C OJHOM CTOPOHBI, OHA 00ecreyn-
BaeT MEPEHOC 1eCOPOUPOBAHHBIX MOJIEKYII MO KOJOHKEe. C 3TOM TOUKH 3peHUs] XUMUYECKHUE CBOUCT-
Ba MOJABIDKHON (ha3bl HE UIPAIOT CYHIECTBEHHOW poiu, Oojee BaXKHbI HMX (PU3UYECKUE CBOICTBA -
BA3KOCTB, JeTydecTb. C Ipyroil cTopoHsl, moaBuxHas ¢asza B KX urpaer akTUBHYI0O XUMHUYECKYIO,
M0 CYILECTBY, poJib. MOJEKy/Ibl MOABMKHOM (ha3bl B3aUMOJCHCTBYIOT C JPYTMMHU KOMIIOHEHTaMHU
CHCTEMBI: MOJIEKYJIaMH pa3/esieMbIX BEILECTB U MOJIEKYJaMH HETMOABIKHOW (a3bl. [ToaTomy BTO-
past u 6ojee BakHas (PYHKIMS MOJBMXKHOM (ha3bl CBOJUTCA K PErYJIMPOBAHUIO KOHCTAHT PaBHOBE-
CHsl, K PETyJIMPOBAHUIO YAEPKUBaHUS. BO3MOXKXHOCTH PEryIHPOBaHUS YACPKHUBAHUSA C TTOMOIIBIO
MOJBMKHON (a3sl HeoObluaitHO BenukH. Hepenko, 3aMeHOM OIHOTO PAacTBOPUTENS Ha JPYTOi,
MO>KHO U3MeHUTh K03 dunuent emxoctu K’ B 1000-10000 pa3, ogHako a1 MpakTUYECKO Xpoma-
Torpad)uu MPUTOJEH JIMIIb JOBOJBHO y3KUH nuana3oH BenudyuH K’ - mpumepno 1 - 20. Crnumikom
Masible 3HaueHus1 K’ HempuroaHsl, T.K. B 3TOM 001aCTH Pe3KO BO3PACTAECT BEPOSTHOCTh B3aUMHOTO
nepekpsiTus nukoB. Haobopor, ecnn K’ ciaumkom Benuko, sl pa3faeseHust TpeOyeTcsl CIUIIKOM
MHOTO BPEMEHH, K TOMY )K€ YBEJIIMUMBACTCS] PUCK HE OOHAPYXUThH OoJiee MPOYHO COPOUPYIOLIHECS
KOMITIOHEHTHI CMECH.

Takum 0Opa3zoM, s perieHus Kaxa0i KOHKPETHOH 3a/1adll COCTaB KaK IMOJABIKHOM, Tak U
HETOJBIKHOM (ha3bl JOIDKEH OBITh THIATEIHHO MOJ00paH C TOUKU 3pEHUs (PU3UUECKUX U XUMHYE-
CKHMX CBOMCTB €€ KOMIIOHEHTOB.

OCHOBHBIMHU XapaKTEPUCTUKAMH MOJBM)XHBIX (pa3 SBISIOTCA MX SJIIOMpYIOLIast CHia U ce-
JICKTUBHOCTb.

OnvH U3 3JTI0CHTOB CIIOCOOEH CMBITh C KOJIOHKH JIMILB CJIa0O0CBSA3aHHBIE COPOATHI, ApYyrue
K€ BBI3BIBAIOT JECOPOIUIO MOYTH JHOOBIX MOJIEKYJ. MOJEKybl MOABMKHOM (ha3bl MOTYT B3auMO-
JIeCTBOBATh C MOJIEKYJIaMHU pas3zeisieMbIx BemiecTB. IIpu 3ToM 00pa3yroTcs accouuarsl, KOTOpbIe
B3aMMOJICHCTBYIOT C HENOJBM)KHOHM (pa3oi, cuiia 3TOr0 B3aMMOJACUCTBHS OTJIMYAETCS OT CHIIBI
B3aMMOJICHCTBHS MOJIEKYJ IPpoObl. B pe3ynprare copOIus MOXKET cTaTh Oojee WM MEHEe IPOYHOM.
C apyroit CTOpOHBI, MOJIEKYJIBI TOJIBUKHOM (pa3bl MOT'YT KOHKYPHPOBATh Ha MIOBEPXHOCTH COpOCHTA
C MOJIEKYJIaMH Pa3JIeNIIeMbIX COSAMHEHU, BBITECHSS MOCIEAHNE C aKTUBHBIX IIEHTPOB U CIIOCOOCT-
BYys CMEILICHHIO PaBHOBECHS B CTOPOHY JECOPOIIHH.
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Jns XxapakTepUCTHKU BIMSHUS MOJIBHXKHOM (Da3bl HAa yJepKUBAHUE HCIIOJIBb3YIOT TOHATHE
AIIOUPYIOIIEH CUIIBI.

Puc 30.
a) A1 K'x1, K'xo, K'x3 =0 cJ1a0bIil ATI0CHT
0) Ay K'xz=oo X ) CHJIbHEE YeM A
B) B O4YE€Hb CUJIbHBII
F) B,
Xi X5 X3 OTITUMAJTbHBIH
n) ABy onTHUMaJIbHAsA CMECH

Dmoupyromias Cuia MOJABMKHOW (a3kl - 9TO €€ CBOMCTBO BCTYIATh B TaKHWE MEXMOJIEKY-
JSIpHBIE B3aMMOJEHCTBHUS C KOMIIOHEHTaMH CUCTEMbI, KOTOpPbIE CIOCOOCTBYIOT AecopOuuu pasje-
JISIEMBIX COSMHEHUM, OoJiee OBICTPOMY TIEPEMENICHHUIO XPOMAaTOrpauIecKux 30H.

PactBoputens oauH momoOpaTh TPYAHO. 3aTO CMECh PAacTBOPUTENICH OUYEHb YBEIMYHUBACT
ruokocts BOXKX. IlpuHnun cocraBieHus Takux cMmecei mpocT. HeoOxoaumo B34Th 1Ba MHAUBHU-
JyaldbHBIX PACTBOPHUTENS, OJUH U3 KOTOPBIX UMEET 3aBEOMO HEJAOCTATOYHYIO DIIOUPYIOLIYIO CHITY
(A1, Ay), apyroii - 3aBetoMo n30bITOuHYIO (B1). VI3 3THX ABYX pacTBOpUTEsEH MOKHO MPUTOTOBUTH
MHOKECTBO Pa3JIMYHBIX MOJBIKHBIX (ha3. YacTs u3 HUX OyneT 00s13aTebHO 00Ia1aTh TOAXO/ISIICH
AMIOUpYIOIIeH cuitoit (As,By).

Cuna pacTBOpUTENS SBISETCS HKCIIEPUMEHTAIBHO OIMpeesieMbIM HHTErpalbHbIM MapaMeT-
pom. Korzia Mbl TOBOpHIIH, YTO PACTBOPUTENh UMEET MOAXOIAIIYIO0 CUITY, TIOJl STUM UMEeTCs BBUY,
YTO Ha JIJAHHOM COpOEHTEe JaHHBIA copOaT OynmeT umeTh npuemiieMoe 3HadeHue K’. B To ke Bpems
SCHO , 4TO JJI pasfelieHus YK€ JIByX COeIMHEHUN MOAOHAEeT He Jto0as U3 MOJBWXKHBIX (a3,
MMEIOLINX HeoOXoAuMyto cuily. BelecTBa MOTYT UMETh XOpolliee yaep>KUBaHUE, HO YacTh MTUKOB
nepekpbiBaeTcs. B Takux ciyyasx Mbl TOBOPUM, YTO CEJIEKTUBHOCTh CUCTEMbI HepocTatouyHa. Ce-
JIeKTUBHOCTH (1pu manHo H®D) onpenensercs cenektuBHOCTHIO [1D, uTo cBsizaHO co cnenuduye-
CKMMH B3auMOJCHCTBUsAMH ¢ copOaramu. CeneKTMBHOCTh, KaK W DJIIOMPYIONIAs Cuja OMHApPHOU
MOJBIKHOM (Da3bl, onpenensiercs, B NepBy0 odepeb, MPUPOa0i 0ojiee CUIILHOTO €e KOMIIOHEHTA.
B coctaBe mouru 060t [1d MOkHO HaWTH KOMIIOHEHT COPOIIMOHHO MEHEE aKTHUBHBIN, BBIMOJ-
HSIOIIMI MPEUMYIIIECTBEHHO TPAHCIIOPTHYIO (DYHKIHIO (pacTBOPHUTENb A), U COPOIIMOHHO aKTHB-
HBII, KOTOPBIN CIY>KHT JJIs1 PETYIMPOBaHUS paBHOBeCHs (pacTBopuTeNb B). Ponb oHOTO M TOTO %€
KOMIIOHEHTa B PA3JIMYHBIX MOJABMXKHBIX (pa3ax M B 3aBUCUMOCTH OT xapakrtepa H®D, moxeTr ObITh
paznuunoii. Hanmpumep, B I[1® rexcan-xiaopodopM mocieaHee COSTUHEHUE BBICTYIIAET B KaUeCTBE
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pactBopuTtens B (akTHBHOTO), a B cUCTeME XJIOpO(OPM - METAHOJI OHO K€ UTPAET POJIb PACTBOPH-
Tenst A (TpaHCIIOPTHOTO).

C 1ernbio MOBBIIICHUS CEICKTUBHOCTH YacTO MCIIOJIB3YIOT IMOABIKHBIC (ha3bl 00JIee CII0XKHO-
T'0 COCTaBa, 4YeM OWHapHbIe. BO MHOTHX CiTydasiX 3TO MPUBOIUT K YITyUIICHUIO pa3/IeICHHs.

12.2. PacTBOpuTe/IM.

PactBoputeny qoxkHBI OBITH OUMILEHBI OT MEXaHWYeCcKuX mpumeced. [Ipumecu BBI3BIBAIOT
IJI0XYI0 paboTy KJIamaHoB, CIIOCOOCTBYIOT M3HOCY IUTYH)KEPOB U YIUIOTHEHUI, 3a0MBalOT BXOJIHBIE
¢bunbTpel KoJM0HOK. [ToaTOMY pacTBOpUTENH HY)XHO (GUIBTPOBAThH uepe3 maTtepuan ¢ mopamu 0,5
MKM, TIpH OTOOpPE PACTBOPUTEIISI U3 pe3epByapa TOXKE HYKeH (QUIBTP.

Ecnm TemmniepaTypa KumeHUs: paCTBOPUTEIS HU3Kas (HUKE 600C) - AllE€TOH, METUJICHXJIOPH/I,
MeHTaH, 3Qup U T.A., TO MPU BCACBIBAHUH MOTYT 00pa30BaThCs MAPOBbIE MY3bIPU, MPETSITCTBYIOIIHNE
pabote kinamaHoB. Eciau pacTBopuTeslb COCTaBHON M CONEPKUT 3THU BEIIECTBA, TO COCTaB MOXET
MEHSTBHCS U3-3a UCTAPEHUs 3TUX KOMIIOHEHTOB, OyneT MeHsATbes Tr. Ho y MeHee nmeTy4nx pacTBo-
puTteneit 0oJple BA3KOCTh, YTO BEJET K YBEIMUEHUIO CONPOTUBIICHHS KOJOHKU U K TMOBBIINICHUIO
JABJICHUS Ha BXOJIE MPU COXpaHeHUH pacxona. Bsskocts Oonee 1,5¢Il He xenaTenbHa.

B 3aBucuMoOCTH OT MeTOa AETEKTUPOBAHMUSI, ONpeAeTICHHbIE TPEOOBAHUS MPEABABIAIOTCS K
pactBoputessim. [Ipu Y@, paboraromem npu 190-220HM, mpruMEHUMBI BOJIa, allETOHUTPHII, METa-
HOJI, 3TaHOJI, TeKCaH, TeNTaH, UUKIOTeKcaH U T.A. [loriomarwT o0bIYHO MpUMECH, TO3TOMY HaJ0
HCIIOB30BaTh HE X/4, a “myst KX uimum “ai1s crekTpocKomum”.

KonkpeTrHbie pacTBOpUTEIH.

Boga. Jlyuie OuaucTHILIIAT, €1le JIy4lle JEeMOHU30BaHHAs U OUMIICHHAs] OT OPTaHUKH.

CrnupThl. (ME€TaHOJ, ATAHOJI, U30IPOMAaHO) - ToaATea U X.4. [ ODX myure MeraHon - y
Hero MeHbIe Bcero BsA3kocTh (0.54 cm), must H® - uzonponaHos, HEOrpaHHUYEHHO CMETIIMBAFOIITHIA-
Csl C yIJIeBOJOPOIaMHU.

Aneronutpuin - ynooer miust ODX (auskas Bs3kocTh 0.34 cm)u xopoias pacCTBOPHUMOCTb.

ApomMaruka - moryiomaer B Y@ u TOKCH4YHA.

Auikansl - rekcad B HO. HegoctaTouHo pacTBOpseT.

DIIIOOTPOMHBIN Pl - IEPEUCHb PACTBOPUTENICH B MOPSIKE BO3pACTAHUS AITIOUPYIOIIEH CITO-
COOHOCTH.

PacTBopuresnnb DJIIOUPYIOIAS CHJIA HA CHJIMKAareJe
I'excan 0.01
benzon 0.10

Byrunxnopun 0.20
Xmopohopm 0.26
Metunenxyiopua 0.32
UIT apup 0.34
Ortunanerar 0.38
Terparuapodypan 0.44
ALICTOHUTPUI 0.50
Mertanon 0.70

Crneuunduueckue moaudukaropsl. OHU BBOAATCS A7 U3MEHEHHs CBOICTB cOpOEHTa B JIyd-
UIYIO CTOPOHY, YIyUIICHUS pa3esIeHus.

VYkcycnas kuciota 0.5-2% - ucnosib3yeTcst 17 aMMOHUK-aIleTaTHBIX Oy(epHBIX pacTBOPOB.
TTornomaet Hrxe 230 HM.

dochopHas kuciora - B ODX mist OydepHBIX pacTBOPOB, WM I CO3[IaHUS KUCIIONU cpe-
JTBL.
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Ammmnak - 6ydpepsr B OOX u MOX.

Anxwiicynbdater HaTpus (o1 Cyno Cpp) - m06aBKu A1 TIEpeBO/ia B MOH-TIApHBINA pexuM, pH
2-5. BennunHa ynepKuBaHUs OCHOBaHUN pacTeT.

TeTpa ¥ TpHAIKUIAMMOHHUHN - MOH-TIAPHBINA BapUaHT OMpPEAENICHUS KUCIOT (C pOCTOM KOH-
nentpanuu TBA pacTteT ynep:kxuBaHUE aHUOHOB).

12.3. Bb10op ycJi0BHi pa3aesieHusl.

Pacnipenenenne Mosiekyn cop0aToB MEXy HETIOJIBH)KHOW M TIOJIBMXKHOU (hazaMu ompeess-
eTcsi, B MEPBYIO OYepe/b, CPABHUTEIBHBIM CPOJICTBOM ATHX MOJEKYJ K MOJSPHBIM WM HEMOJsp-
HBIM PAacCTBOPUTENSIM (WJIM TOBEPXHOCTSIM). DTO CPOJCTBO SIBJISIETCA IJIaBHBIM (PAKTOPOM, BIIHSIO-
[IMM Ha BEJIUYUHBI YACpKUBaHUS, BEIOOP HEMOABMKHON U moABMXHOHN (a3. Tak, mpu ucronb3oBa-
Huu HenoysipHbIX H® (oOpamenHo-da3nas xpomatorpadus) yaepKUBaHUE psila COPOATOB YMEHb-
IaeTCs C YBEJIMUCHUEM WX TIOJSIPHOCTH, a yIAEp>KUBaHUE JTaHHOTO copOara Ha naHHOoN HD ymensb-
maeTcs ¢ yMeHbIeHueM noJisipHocT [1D, T.e. npu go6aBIeHNN OpraHUYECKUX pacTBopuTeseil. B
MIPOTHBOIIOJIOKHOCTh ATOMY, TIPH XpoMaTtorpaguu Ha MOJSPHBIX cOpOeHTax (HOopMaiabHO-(a3Has
xpomarorpadus) yaepKuBaHUE pacTeT C POCTOM MOJIIPHOCTH COpOATOB W YMEHBIICHUEM TOJISAP-
HocTH [1®. T.e. “nomobHOE MPUTATUBACTCS TIOIOOHBIM .

Psn npaBui.

1. Ancop6imonHasi xpomatorpaguieckas cCHUCTeMa 00JIaaeT yAEepKUBAIOIIEH CIOCOOHO-
CTBIO TOJIBKO B T€X Cllydasix, korja ycioBHas noiasipHocTh [1d n H® pasznuuaercs B JoCTaTOUYHOM
cTernieHH. BennuuHbl yaep:kuBaHus TeM 0oJibliie, YeM OOoJIbIIe pa3HUIIA B MOSIPHOCTH, XUMUYECKON
npupoje has.

2. Ilpuemsemble BETUYUHBI YAEPKUBAHUS JOCTUTAEMbI TOJBKO B TAKUX CIy4asx, KOr/a Mo-
JSPHOCTH copOara SBISETCS MPOMEKYTOYHOM MO CpaBHEHUIO ¢ MOJIpHOCTHIO [1D u HO. [TosTomy
OCHOBHOI crloco0 BIUSHUS HA yAEpKUBaHHE HA JAHHOM COpOEHTE - U3MEHEHUE MOJIIPHOCTHU MOJ-
BIDKHOU (Da3bl.

3. Ilpu xpomarorpaduu Ha cUIMKareyie yABauBaHUE KOHLEHTPALUU MOJISIPHOIO KOMIIOHEH-
Ta B [1®D BeneT k ymeHblieHUIO yaepxkuanus B 2-2.5 paza. [Ipu xpomarorpaduu Ha alKUICHITHKA-
remsix (C,, Cg, Cig) yMEHbBIIICHHE KOHIICHTPAIIMU pacTBOpUTENs B 1, 2 paza mpuBOaUT K 2-2.5 Kpar-
HOMY YMEHBIIICHHUIO YACP>KUBaHUS CHIIBHO copOupyrommuxcs Bemects (K'>10) u 1.2-1.5 kpatHoMy
YMEHBIIEHUIO 7151 c1abo copoupyromuxcs (K’<2).

4. ITpu xpomaTtorpaduu HOHOTEHHBIX COeAMHEHU ecii pH cpenbl Takoe, YTO JTOMyCKaeTcst
OJIHOBPEMEHHOE CYIIIECTBOBaHHE copOara B HEHUTpPaJbHOW M MOHU3UPOBAHHBIX (hOpMax, CTENEHb
MOHM3AI[UU B COPOMPOBAHHOM M J€COPOMPOBAHHOM COCTOSIHMM paznuyHa. CiencTBue - CHIDKEHUE
addexTuBHOCTH pasneneHus, HapymeHue Gopmel uka. [loaromy Hamo ucnonb3oBath [1D Ha oc-
HOBe OydepHbIX pacTBOpoB. be3 aToro TpyaHo 1006UBaThCs BOCIPOU3BOAMMOCTH U KaYECTBEHHOTO
paszzeneHus

B o6mem ¢ monmwkenuem pH Tr ocHOBaHMit maieT, a KUCIOT pacTerT.

12.4. Bo10op xpomaTorpapuueckoil CUCTEMBbI.

[Tox TepmuHOM ““THII XpOMaTorpaduueckoil CUCTEMBI” TIOHUMAIOT COYETaHHE: COpOSHTa TO-
ro WIM UHOTO XMMHUYECKOTO KJlacca, MOABMKHON (a3bl Ha OCHOBAaHUM BOJHBIX MM OPTaHUYECKUX
pacTBOpHTENIeH, XapakTepusyloleics uaTepBasioM pH, Hammumem crnenuduyueckux JT00aBOK KH-
CJIOr0, OCHOBHOT'O MJIM MOBEPXHOCTHO-aKTUBHOTO XapakTepa U T.1. BbiOop THma cructeMbl OCHOBBI-
BaeTCs, B MEPBYIO OYEPE/b, 10 OLEHKE MOJSIPHOCTH U KUCIOTHO-OCHOBHBIX CBOMCTB KOMIIOHEHTOB
M3y4aeMOM CHCTEMbI. YCIIOBHAsl OIIEHKA MOJIAPHOCTH AHAJIU3UPYEMBIX BELECTB, TOHMMAaeMOil B
JAHHOM CJy4ae KaK OTHOCHTENIbHOE KOJMYECTBO MOJISPHBIX M HEMOJSIPHBIX CTPYKTYpPHBIX (par-
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MEHTOB, TIPE/ICTABICHHBIX B UX MOJICKYJaX, MOXET ObITh OCHOBAaHA Ha IIIKaJIe YIPOUICHHOTO KPUTe-
pus ruapododbHOCTH H. DTOT KpHTEpHii paccuuThiBaeTCs 1Mo Gopmyse

H=n,;—4\n, (20)

rZie Ny - CyMMapHOE YKCIIO aTOMOB YIJIEpOia U TaJOreHOB,
Nf- YMCI0 GYHKIMOHAIBHBIX IPYIII B MOJIEKYJIE copOara.

Yewm Gonbiie H, TeM MeHbIIIE MOJISPHOCTb, BhIIIE THAPO(GOOHOCTD (BOJOOTTAIKUBAHHKE).

IIpu xpomarorpaduu HENOJSAPHBIX COpOATOB CpenHEll MOISIPHOCTH OYEHb YacTO OKa3bIBa-
eTcs MPUTOJHBIMU KaK HOPMAaJIbHO, TaK M oOpaleHHO-(a3Hble cucTeMbl. [ copOaToB ¢ HU3KOU
(apoMaturKa) Ui BBICOKOH (OpraHMYECKUE KUCIOThI, CHUPTHI) MOJISIPHOCTHI0, MpUroansl OO X.

Cunukarens (HOX) cenexktuBHee mpu pa3ielieHud U30MepoB (0, M, 1), a TaK:ke copbaTos,
pasnuyaroImuxcs 1no GyHKIMOHATBHOCTH (IPOM3BOIHBIE OeH30:a, (heHOMa U T.A4.). [Ipu pazneneHun
TOMOJIOTOB (TIEHTaH - JI€KaH) CIUPTOB, KUCIIOT Jy4llle npuMeHATh ankuiacwinkarean (ODX). Ecnu
B aHAIM3MPYEMON CMECH IMPEAIOJIATraloTCsi KOMIOHEHTHI Pa3HONM XMMHUYECKON MPUPOJbI: BUTAMH-
HBI, JIEKAPCTBA, HAPKOTUKH, TOKCUHBI, TOPMOHBI HAYMHATH pa3paboTKy Meroaa sryyie ¢ ODX.

KapOoHOBbIE KUCITOTHI.

B O®X xapOOHOBBIE KHUCIOTHI MOTYT CYIIECTBOBATh KaKk B HEMTpaJbHOU, TaK U B MOHH3H-
poBaHHOW (hopMax, MpUYEeM COOTHOLICHHE ATUX (OPM B MOABHKHON M HEMOJBMKHOHN (azax pas-
JUYHO. B pe3ynpraTe NMKM KUCIIOT 3a4acTyr0 aCUMMETPUYHBI, & BETUYHUHBI YEPKUBAHUSA HEJOCTa-
TOYHO CTaOWJIBbHBI. YKa3aHHbIE OCI0KHEHUS JIETKO MPEO0JIEBAIOTCS, €CIU C TIOMOIIbI0 Oy(epHOro
pacTBopa WM 100aBKM KUCIOTHI HojaepkuBaTh pH monsmxHO#N ¢assl 2-3. Takoil pexxum uHOTIa
Ha3bIBAIOT “pEeXKUMOM MozaBieHHUs noHu3auu” . OnHako Hanbosee TuaApPoUIbHBIE (MypaBbUHAs)
KHCJIOTHI ¥ B 3TOM PEKUME XapaKTEPU3YIOTCS MaJIbIMUA BETUYMHAMU yIEPKUBAHUS, HEIPUTOIHBIMU
JUTSL aHATUTHYECKUX padoT.

Jlnst Takux copOaToB MOXKHO PEKOMEH/I0BaTh HOHOOOMEHHYIO JINOO HOH-TIAPHYI0 XpOMaTo-
rpaduto. B mocneanem cinydae B KauecTBE HEMOJABMKHBIX (pa3 UCHOJB3YIOT T€ JK€ aIKWICHUIMKAre-
7M1, a MoJABWXKHas (a3a MOMUMO OypepHOro pacTBOpa COACPKUT IHIAPOGOOHBINA MPOTUBOUOH (Yare
BCEr0 TETpadyIMaMMOHUN MM LeTwiITpuMeTmiamMmmMonuil) B koHueHtpauuu 0.001-0.01 moms/m.
Jlo6aBka TakOro MOH-NAPHOTO areHTa MPUBOAUT K OTHOCHUTEIBHOMY BBIPACTAHUIO YICpPKUBAHUS
KHCJIOT U MOKET TOMUMO 00ecIiedeHus] HeOOXOAMMOTO yIePKUBAHUS, CIIY>KUTh TaK )K€ CPEeICTBOM
WU3MEHEHHUS CEIEKTUBHOCTH IIpolLiecca.

[Ipu ananu3e OCHOBaHMI MPEOJOETh STH MPOOIEMBI TpyAHee. MeTo | mogaBIeHHUs] HOHU3a-
LIUM OCHOBAaHMM HENPUMEHUM, TaK KaK CHJIMKareiau Heycronuussl npu pH>7,5. IIpu ucnoss3osa-
HUU KUCIBIX Oy(EepHBIX pacTBOPOB IOCTUTAETCs (PUKCalusi OTHOIICHUH MPOTOHUPOBAHHOW M HEWl-
TpaiabHON (popm ocHoBaHuU. [losiBiIETCS BO3ZMOXKHOCTH XpOMaTorpapupoBaTh MHOTHE BEIIECTBA
atoii rpynnsl B ODX pexume. s ruapodmnbabix ocHoBanuii (NaOH, KOH u T.1.) Bo MHOTHX
Clly4asix MOAXOTUT XpoMaTtorpadust Ha kaTnoHuTax. OqHaKo HanbosIee OOLUMM TPUEMOM SIBIISIETCS
MOH-TIapHasi XpoMaTtorpadusi Ha AJKUICHIMKATreIsX B BOAHO-OPTaHMYECKUX PACTBOPUTEISAX, CO-
nepxkammx 0,001-0,01 monb/n ruapodoOHOTO MPOTUBOMOHA (TEKCHI WK JoAeuuicyinbdara). Ta-
KO pexuM oOecreunBaeT MpUeMIIEMOE YA KUBAaHUE, YIOBIETBOPUTENbHYIO ()OpPMY MHKOB, IO-
3BOJISIET BAPbUPOBATh CEJIEKTUBHOCTD PA3JEIICHUs 3a CUET U3MEHEHUS KOHIIEHTPAMU HOH-ITAPHOIO
peareHTa.

12.5. Boi0op 3a10upyoiieil CHJIbl U CeJIEKTUBHOCTH NMOABUKHOM (a3bl.
[Tpu pabore B ODX BBIOOP STIOUPYIONICH CUIIBI CBOAUTCSA K BHIOOPY KOHIICHTPAIIUU Opra-

HUYECKOTO KOMITOHEHTA MOJBWXHOHU (pa3bl. B mepBUYHOM ciydyae MOKET OBITh MCIOJIB30BaH IO-
XOJ] Ha 3aBUCUMOCTH yaepxuBanusa oT H. Ecnu u3BecTHa npuHAIIIEKHOCTh copbaTa K onpe/eneH-
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HOMY KJIACCy BEIIECTB M MOJIEIb yAEepKUBaHUs 3Toro knacca B OPX, To 3agava ynpoiaercs. s
TaKOIo pacyeTa KOHLEHTPALIUU JTI0EHTa €CTh YpaBHEHHE:

14-(1,4-1gC)(1gK +0,7)
lgK’+0,7
rae K’- koo puumuenT eMKOCTH MpH KOHIEHTpauuu opr. pactBopureis C,
Cx - KOHIIEHTpALUs OPT. paCTBOPHUTEISI, HEOOX0oAUMAs ISl MoJTydeHus xemaemoro K.
B HOX s nanmenee nossipusix $az 15>H>10 ucnons3zytor rexcan:UIIC (95:5) umu rek-
car:xsiopopopm (1:1). ns cpenne monsipubix 10>H>5 rexcan-UIIC (80:20) unu xmnopodopm-
metanoi (95:5). ns nonapusix S>H>0 xmopodopm metanon (80:20).

lgC, = (21)

XHIII. METOAUYECKHUE ACIIEKTbBI BO)XKX.
13.1. IloaroroBka pacTBopuTeeii.

OunbTpoBanue . Ha BcachIBarolieil THHUE HAcOCca HEOOXOAUMO MOMEIATh PUIBTP ¢ 0O0Ib-
IO/l TTOBEPXHOCTHIO, YTOOBI €r0 CONPOTUBJICHHE ObUIO MUHUMAJIbHBIM, MHA4Y€ NMPHU BCACHIBAHUU
BO3MOXKHO 00pa3oBaHME ITy3bIpEH Mmapa, 4To HapyllaeT paboTy kianaHoB. s yaydieHus padoTsl
HACOCOB MOXXHO CTaBHTH cocyabl ¢ IId Ha HECKONBKO NECATKOB CM BBIIIE HACOCOB. UTOOBI Tpo-
JUITh CPOK CIYXObl (DMIBTPA, HYKHO NPEABAPUTEIHHO (PUIBTPOBATH BCE PACTBOPUTENIN Yepe3
GuIBTp ¢ pazMepaMu Nop 2-5 MUKpOH.

[TpoBepka ¢unbTpa Ha BXxoze Hacoca. [logusaTs cocyn Hax HacocoM Ha 30-40 cMm. K Beixony
Hacoca MOJCOEIUHUTh KamMUIAP dyuyrp-0.3MM,1 - 50 cm. PacTBOpuTens NomkeH caMOTEKOM UATH
yepe3 Hacoc - 0.5 mi/MuH. MeHbIIasi CKOPOCTh TOBOPUT O 3aCOPEHHUH (DUIIBTpA.

Ounctka ¢unsrpa. [IpoayTh OTCOCTUHEHHBIH (UIBTP CKATHIM BO3IyXOM H3HYTPH. 3aTeM
Ha 10 MMH MOMECTUTH B allETOH, mepemeruBas anetod, notom H,O, morom 30% HNOs;, motom
H,O. Ilpu pabore B HOX erie OTMBITH CHUPTOM U 2 paza MOJABMKHOM (ha3oil.

CoBMecTumocTh pactBopureneil. Kareropmuecku 3ampeniaercs HCIOIb30BaTh OJHOBPE-
MEHHO HE TMOJHOCTBIO CMeluBaeMbie pacTBoputenu (rekcan-H,O, 6enszon-H,0). Jlomyckaercs
MPOMBIBKA CHCTEMBI PaCTBOPHUTEISIMU, KOTOPhIE CMELIMBAIOTCS MEXIy co0o0il. Tak mepexon ¢ rek-
cana Ha Bofy: rekcan-uyucTeii UI1C- UIIC ¢ 50% Boasi- 80% Boabl. 1 Hao6opoT. Ocobyro octo-
POXHOCTB cJielyeT NMposBUTh ¢ OydepHbiME pacTBopamu. [Ipy nx cMeleHn# ¢ BOJIOPaCTBOPUMBIMU
OpraHUYECKUMH PACTBOPUTEISIMU BO3MOYKHO BBINAJEHUE OCAAKOB. Bce y3nbpl cUCTeMBI ciemyer
IPOMBIBATh OT Oy(epHBIX PACTBOPOB TOJBKO BOAOH. 3aT€M MOXKHO MEPEHTH K METaHOIy WMJIH arle-
TOHUTPUIIY U JIajlee K MEHEE MOJSIPHBIM OPT. PACTBOPUTEIISIM.

IloBTOpHOE uMcnosub3oBaHue pacrBopurened. Yame Bcero 1D wmcnons3yroT OIHOKPATHO.
OpnHako 3TO HE ONPAaBJAHO HU SKOHOMHYECKH, HU 3Kojorumdecku. I1d MoxkHO pereHepupoBarhb-
[IEpETHaTh, IOTOM CHOBA MPUTOTOBUTH JIOEHT HYKHOT'O COCTaBA.

ITpouie ncnonbp30BaTh PELUPKYISLHUIO - TOCIE JETEKTOPA 3JIIOEHT BO3BPAIIAETCS B PE3EPBY-
ap ¢ [I®. IIpu 3TOM CyLIECTBEHHOTI'O 3arpsI3HEHUs] KOJIOHKU HE IPOUCXOHUT.

a) B ami0eHT momagaoT TOMBKO T€ COeIMHEHMS, KOTOPbIe MPOILIH KOJIOHKH, T.€. COpOupy-
IOTCSl JOCTaTOYHO cliabo. JnHamuueckoro MOAM(GHUIMPOBAHUS KOJOHKHU IO 3TOH K€ MPUYMHE HE
npoucxoauT. Jla U ¢ TOUKM 3peHus NeTeKTHPOBAHUS CMelIeHne 0a30BOM JIMHUM HUYTOXKHO - BE/Ib
KOHIIGHTpALUsl M KOJIMYECTBO MpoObI oueHb Maiibl. Kpome TOro, mpu perupKyIsiud MOIBUKHAS
¢a3za Bo3BpaIaeTcs B pe3epByap 4YHIIE, YeM OHA TaM ObLIa J0 3TOTO.

B cnydae, ecau monBukHas ¢daza criocoOHa pacTBOPATH COPOEHT, MPHU PELUPKYISLUN 3TOT
IpoIiecc 3aMeIJIeH B HECKOJIBKO pa3, U CPOK CITYXKObI KOJIOHOK OyZEeT yBEIUYEH.

Counn u Oydepnbie pacTBopbl. oH- mapHbIe peareHThl MOTYT COZEp)KaTh OpPraHUYECKHE CO-
€/IMHEHUS, TO3TOMY UX HEIUIOXO OYMCTHTh MpOnycKaHHeM uepe3 KoyoHKy C-18. docdarnsie Oy-
(depHbIe pacTBOPHI - cpena A OakTepuil, MoceMy UX PeKOMEHIYETCsl XpaHUTh B XOJIOAMWIbHUKE. A
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13 HepaboTaroluX KOJIOHOK UX HaJ0 BBIMBITH. HepikaBeroriasi cTajab CTOMT IOYTH BO BCEX PacTBO-
pUTENAX, 3a UCKII0UEeHHEeM (DOPMHUATOB, TaJOTEHUIOB U peakTHBOB Ha MeTailibl (ITAP u 1.1.). Y-
TaHoBKa pH BOJHO-OpraHMYecKux pacTBOpPOB He mpocta. [loaTomy ykazeiBaroT 3HaueHus pH nms
BOJTHOM YacCTH 3JIIOCHTA, 0 CMEIICHUS ¢ Opr. pacTBoputeneM. [IpubaBnenue k BogHOMY OydepHO-
MYy PacTBOPY OPraHUYECKOTO PACTBOPHUTEIN MOXKET YBEJIMYMTH “‘Kaxyiueecs 3HaueHue pH Ha 1-2
€IMHUILIBI U OH CTaHET arpeCCUBHBIM K CUIIUKArelio.

13.2. IlloAroTOBKA KOJIOHOK.

Jlst Toro, 9To0BI M30€KaTh “NepeTATHBaHUs’ YIDIOTHEHUH M BBIX0J1a OBICTPO UX U3 CTPOS,
MOKHO PEKOMEH0BaTh COOPKY BCeX KOMMYHUKaLUW MprOopa mpu BKIOYEHHOM Hacoce. Kaxmgoe
VIUIOTHEHHE 3aTATUBAIOT MOCTENEHHO B HECKOJIBKO MPUEMOB U TOJIBKO 0 YCTpaHeHus Teuu. Bce
9TO OTHOCHUTCS K YIIOTHeHHSAM Tuma “Svagelok™. Jlis ¢roporiacToBeix yruioTHeHni tumna “llBet”
3aTAruBaTh MOKHO JI0 YIOpa.

OUIBTPBI MOTYT 3aCOPATHCS HA BXOJ€ KOJIOHKH, a €CIIM COPOCHT KPOIIUTCS , TO U Ha BBIXO-
ne KojoHkH. Jliis 3ameHbl QuiibTpa yOUparoT NPOKJIAAKY, UIJION BBITAIKUBAIOT (PUIBTP U CTaBAT
HOBBIH.

CrabunbHOCTL cOpOeHTa B KoJoHKe. CHTHKaresib ycTon4uB B nuamna3zone pH=2-7,5. Tem He
MEHEe COPOEHT MOXKET “‘CaJuThCs”’, PU ITOM HYXHO J0OaBUTH COPOCHTA B KOJIOHKY IIIATEIIEM.
VYBenuueHue CONMpOTUBICHUS KOJIOHKHM MOXKET OBbITh CBSI3aHO C 3acopeHueM (uiabTpoB. [lomoraer
MEePEBOPOT KOJIOHKH. bhIBAaET M CMOJI000Pa3HBIi CII0M Ha TOBEPXHOCTH KOJOHKU. 3aMEHUTH 1-2 MM
Bepxa.

[IpenkosioHKu. MOKHO PacroiOKUTh MPEIKOJIOHKY MEXKIYy HacOCOM M MHKEKTopoMm. OHa
CIY’)KUT JABYM LEJISIM:

a) MOXET Ca)kaTh Ha ceOsl MPUMECH U3 DJII0EHTa, KOTOPBIE MOTIJIM 3arpsi3HUTh OCHOBHYIO KO-
JIOHKY (COJIH TsDKEJbIX MeTaJlIoB B 1X),

0) ecimu copOeHT pacTBopsieTcs (cunukarenas npu pH>8) To, moaxoast K OCHOBHOM KOJIOHKE,
OH TEpsIET CBOIO PACTBOPSIONIYIO CHILY.

[IpenkoIOHKY MOKHO MOMECTUTh MEXAY MHKEKTOPOM M OCHOBHOW KOJIOHKOW. OHHM 3aniu-
IIAI0T OCHOBHYIO KOJIOHKY OT 3aCOPSIIONIETO U pazpyiraromiero aeicteus 1D u mpoder. OHM yyacT-
BYIOT B IpoIlecce pa3AesieHus], I0ATOMY 3alOJHSIIOTCS TEM K€ COPOCHTOM M TaK K€ TIIATENbHO.

[IpoMbIBKa U pereHepariys KOJoHOK. J[J1s MPOMBIBKH HUCIIOJIB3YIOT PACTBOPUTEIHN C BO3pac-
Taromen monpyromiei cunoit. OobeM kaxaoro - 10 kpatabii 00beM komoHKH. HD - xmopodopm -
ATUJIAIETAT - alleTOH - ATAHOJ - BOJA - ATAHOJI - alleTOH - ATHIIAIETaT - xjgopodopm. B ODX Boja-
MeTaHoI - XJopodopm - meranou - Boga - 0.1M H,SOy - Boma - 0.1M NH4OH - Boma. MoxHO mipo-
BOJIUTH IPH t° 40-60°C. Eciu He momosker - KOJIOHKY BBIOPOCHTb.

13.3. IloaroroBka npoo.

[ToxroroBka mpob mpecieayeT Heiu:

-repeBoy] 00pasiia B pacTBOPUTEINTb, COBMECTUMBIN C HCITOJIb3YEMbIM AJIFOCHTOM;

-ylaJieHue KOMIIOHEHTOB U MEXaHUYECKUX TPUMECEH, OTPUIIATEIHHO BIHSAIONUX Ha paboTy
xpomarorpada;

-TIpEIBAPUTEIBHOE OTIEIICHHE TAKMX KOMIIOHEHTOB, KOTOPBIE HE MPEICTABISAIOT WHTEpeca
100 3aTPYAHSIOT aHAJIN3;

-o0oraieHue mpoObI ONpeaeISIeMbIMA KOMITOHEHTAMU;

-TIEPEeBOJT KOMITIOHEHTOB MPOOBI B (hOPMY, CIIOCOOCTBYIOIIYIO CEJICKTUBHOMY Pa3JICICHHIO, a
TaK)Xe YyBCTBUTEIHHOMY H CEJIEKTUBHOMY JIETEKTHPOBAHUIO.

OOBIYHO HABECKY pPACTBOPSAIOT B pacTBoputene, (GuibTpyloT. PacTBoputens - 0OBIYHO
noABMXKHAs (aza, 9To 00eCreyrnBaeT BOCIIPOU3BOIUMOCTh PE3yIbTaTOB U (hOPMY ITUKOB.
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Henw3st ucronb3oBaTh AJiE pacTBOPEHUsS NPOOBI PACTBOPUTETH, OOJamaromue OObIIe
amroupyromen cuioi, ueM [P (uckakenue GopmMbl MUKOB, OCAJIKH H T.1I.).

Ecan pHypos>8, Hano noakucnuth npoOy. IIpu anammse GMOIOrMYECKHX >KUAKOCTEH ObI-
BalOT HEOOXOIMMBI OCaXKJIEHUE, SKCTpaKLU, (UIbTpaLUs U T.1.

YacTo MCHoNb3yIOT MaTPOHBI U KOHIEHTPUPOBaHUSA MpoObl. COpOEHT TOT ke, HO KpyIl-
HbIi. [IpomyckaioT MHOTO MTPOOEKI, 1ajiee TPOMBIBAIOT SITFOCHTOM.

Wuorna HeoOX0IMMO MOJYYUTh MPOU3BOAHbBIE JUIsI 00ECHEeUeHHsI XOPOLIEro JeTEeKTUPOBa-
HUSL.

13.4. Pa3zpaboTka u onucaHue yCJI0BUI aHAJIU3A.

1) Ucnonp3oBanue IUTEpaTypHBIX JAaHHBIX MO PEIICHUIO 3a/1auu ¢ momombio KX u npyru-
Mu MeTogamu. Ho He Bcerja MOXHO CJEnO BOCHPOM3BECTH OIYOJUKOBAaHHBIM pexXuM (Kpome
I'OCToB u crangaptoB). [IpudrHbL: HEUACHTUIHOCTD anmaparypbl, COpPOSHTOB, HEIOCTYITHOCTh pe-
aKTHBOB, PaCTBOPUTENIEH U T.J., HEIOCTATOUYHAS [TOJIHOTA OMUCAHUS METOMK.

Yacro u mpobiieMa 1noxoxa, HO He Te: Ipyrue MPUMECH, KOHIIEHTPAIH, TPOOONOIr0TOBKA.
[ToaTomMy nuTepaTypHble JaHHBIE - 3TO OTHpaBHas Touka. [loBbimeHne 3hPEeKTUBHOCTU KOJIOHKU
SBJISIETCS. Pa3yMHBIM CIIOCOOOM YJIyYIlIEHUS pa3esieHusl TOJIBKO JIJIsl JOCTATOYHO CIIOYKHBIX CMECEH.
JI71st IPOCTBIX U YMEPEHHO CIIOXKHBIX cMeceil 0ojee MpaBUIbHBIM MyTEM YIYYIIECHUS pa3/IeleHUs
ABJISIETCS ONTHUMM3AIUS CEJIEKTUBHOCTH, MO3BOJIAIONIAs CO37aBaTh Oojiee CKOPOCTHBIE METOJIUKH
pazzaeneHus. MoXHO MOC/IeJOBaTEIbHO COEIUHUTH KOJTOHKH.

1) Crioco0 amroupoBaHus (M30KpaTa WM TpaaueHT). B mpuHiumne mo BpeMeHu ( ¢ y4eToMm
pellakcaluy KOJOHKH ) OHM OJMHAKOBBI, @ 10 MPOCTOTE - U30KpaTa MpoIle.

Bennuunsl ynepxkuBanusa. Hamno crpemMuTbes kK HeoOXoauMoMy (He U30BITOUHOMY) pasjere-
HUIO 32 MUHUMaJIbHOE BpeMd. OnrtumansHoe 3HaueHue K’-3. [Ipu nanpHeimeM yMeHbIIIEHUH KOH-
HEHTpalKU CUIbHOTO pacTBoputens K’ MelieHHO pacTer, a pa3elieHue o4eHb MEAJIEHHO Yiydlla-
erca. Ecnu nipu K’-3 pazgenenue mioxoe, To HaA0 U3MeHATh cocTaB [IdD wim CymecTBeHHO yiyd-
maTh dpPekTUBHOCTH KOJIOHKH. [Ipu ananmze nmpumeceit K> 0oCHOBHOTO BelecTBa JIOJDKHO OBITH 1.
B HavanpHOM yacTu XpoMaTorpaMMbl OOBIYHO HAOIIOJAIOTCS JIOXKHBIE MUKU Pa3InYHON TMPUPOJIBI.
[ToaTOMy TIpu BBIOOpE COCTaBa AIIOCHTA HEOOXOIUMO CTPOTO COOII0IATh Ciemyroliee npasuio. Hu
OJIMH MHTEPECYIOIINI UK HE NOJKEeH umeTh K’<0,2.

[Topsimok TakoB: MepBOHAYAILHO OepyT Takoi coctaB [1d, B KOTOPOM MPETONIOKUTETBHBIC
3HadeHus kod(pduimenToB emrkoctu Oynyt B penenax 0,1-0,5. B atom pexxume xpomarorpadupy-
IOT HCKYCCTBEHHYIO CMECh, a 3aT€M pealibHbIN 00paser. 13 xpomarorpaMmbl HCKYCCTBEHHOU CMECH
JIENal0T BBIBOJI, HACKOJBKO HA/J0 YMEHBIIUTH CHITY MOABMKHOMN (pa3bl, 4TOOBI MPUOIU3UTHCS K ON-
TUMaJIbHBIM 3HadeHusiM K’. Xpomartorpamma peasibHOro o0Opasiia, CHATas B TIEPBOM pPEKUME, I10-
3BOJISIET BBISIBUTH HAJHMYKUE CHILHOCOPOUPYIOLIUXCS TPUMECEN, KOTOpbIe MOTJIH Obl OBITH “TIOTEPSI-
HBI” Tipu aHanu3e B O6onee crnadoit [1D.

Br160p HEcopOupyroIerocs: BeniecTna:

B O®X - ¢ YO neTeKTopoM - HUTPUT HATPUS;

¢ pedpaKTOMETPOM - BOJA;

B U® - xnopodopm u rekcan (B YO u RJ).

TemnepaTtypa kojgoHkH. Ha cenekTUBHOCTh TemriepaTypa MOUTH HE BIIHSET, JHIIb Ha abco-
JIOTHBIE BENWYHMHBI ynepkuBaHusa. C pocToM TemmepaTypbl MPOUCXOIUT HEKOTOPOE CHUKEHHE
BpEMEH YACP)KHUBAHMS, HO ATOTO MOXKHO JOOUTHCA M M3MeHeHueM coctaBa [Id. B cBs3u ¢ atum
OOJBITMHCTBO pa3zzeneHnit B JKX BBITIOIHAETCS MPU KOMHATHOM TeMIIepaType.

Pacxon moaBmkHO#N daszel. O0bryHO 1-2 My/mMuH. Eciu kononka HabuTa cj1abo, TO MOXKHO
YBEJIMYUTH pacxo 10 3-4 MJI/MHUH, YTO MOYTH HE YXYAILIAET pa3/esieHue.

O0beM M KOHIIEHTpals npoOkl. [lorpenHocTh q03upoBaHusl MPOOBI MAAAET C POCTOM €€
o6bema. Ho ncmonp3oBanue pa30aBICeHHBIX MPOO CIUIIKOM OOJBIIIOT0 00beMa MOXKET MPUBECTH K
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3HAYUTEIILHOMY CHIDKEHUIO 3(P(GEKTUBHOCTH pa3/elieHHs, 0COOEHHO MpU paboTe ¢ KOJIOHKaMH (-
dhexTuBHOCTHIO 10-20 THIC. T.T.

UtoObI peann3oBaTth BCIO 3P(HEKTUBHOCTH, MPUCYIIYIO JaHHON KOJIOHKE, 00heM MpOOBI HE
noybkeH npesbimath 1/10 yacTh 00beMa, COOTBETCTBYIOUIETO MIMPUHE XpOMATOrpadUyecKoro muka
Ha TOJIOBUHE €ro BBICOTHI. UeM OoJbllle AMaMeTp KOJOHKH, TeM Ooubliie MpeAenbHbIi 00beM mpo-
Ob1. [ konoHok auamerpom 4,6 MM 1 N=10000T.T. Vpeq- 25 M. KonmuecTBo npo0Obl He TOIKHO
MPEBBIIIATH JIUHEHHOTO rana3oHa aerekropa. s e=10* u nuametpa =4,6 mm nipenen 10-50 Mkr
Macchl kKomrnoHeHTa. Ileperpyska ciost aacopOeHTa NpUBOAUT K aCUMMETPHUH MHKa, OCOOEHHO IS
oonpmux K’. 3to BeposTHo, eciim C>2 mr/mit.
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