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Hro KyoK EbiY 12 - 8180 
0TAeJieHIIe IITTpll5! II CK8HA115! OT T5I)!(eJibiX p.s.s. 

MeTOAOM 8HIIOH006MeHHOH XpOMBTOI'pa¢1111 

l1syqanacb B03MO*HOCTb oTaeneHII5! Y 11 Sc oT TH)!(eJihiX p.3.s. Ha 

KOJIOHKe 113 IlayaKc-1 X 4 COOTBeTCTBYIOIUeH 8HIIOHHOH ¢opMbl B Tpex cpeaax: 

poaaHIIA8X aMMOI!iH!1 ljloc¢opHO:il KIICJIOTe II CMeCII p83Jlii"'HOI'O COCTaBa JietUi

IIOH YKCyCHOH KIICJIOTbi C aueTOHOMo nyqrnee OTAeJiel!lle AOCTIII'8JIOCb B yKcyc 

HOOpi'aHII"!eCKOH Cpeae. npll 9TOM ITOJII!Oe OT}:{eJieHIIe T5I)!(eJibiX OT Jiei'KIIX 

p.3.9o II IITTpiiH npOIICXOAIIJIO 11p11 BbiMbiB81!1111 CMeCb!O 60% OJ3COOH II 

40% aueToHa. Cop6UII.5! rrposoa11nacb 113 cMeCII 40% CH3COOH H 60% aueTona. 

llperrpHHT 06beAHHeHHOrO MHCTMTyTa Jl~ep~X MCCne~OBaHHi. 

,lzy6Ha, 1974 

fipH pa,nHOXHMH'IeCKOM H3lly'leHHH MaCCOBbiX H H30TOD

HbiX pacnpe,neneHHHDpo,nyKTOB JI,nepHbiX peaKUHH C TJI)I(ellbiMH 

HOHaMH 'faCTO B03HHKaeT Ja,naqa OT,neneHHJI TJI)I(ellbiX p.3.3. 

OT HTTpHJI H CKaH,ZJ;HJI, TaK KaK B HeKOTOpbiX cnyqaJIX aKTHB

HOCTb H30TODOB HTTpHJI H CKaH,ZJ;HJI Ha HeCKOllbKO DOpJI,ZJ;KOB 

npeBbiWaeT aKTHBHOCTb <l>paKUHH pe,ZJ;K03eMellbHbiX 3lleMeH

TOB. qHCllO pa60T, OTHOCJIIUHXCJI K peweHHIO 3TOH Ja,na'IH, 

Mano. 
/1/ /2/ 

Myp a X34>4> yKaJana Ha B03MO)I(HOCTb oT,neneaaJI 

HTTpHJI OT TJI)I(ellbiX p.3.3. DpH 3KCTpaKUHH 'leTBepTH'IHbiMH 

aMMOHHeBbiMH OCHOBaHHJIMH (aliquat - 336 ) H3 po,naHH,n

HOH cpe,nbl. KonbMaH H .np./3 1 acnonbJOBana aaaoaoo6-

Meaayro xpoMaTorpa<l>aro B po,naaa.naoii cpe,ne. B pa6oTax 

lienononbcKoro a ,np. 141 , MaK,noaanb,na a .np./5/ 6hlno 

noKaJaHo, 'ITO TT A B UHKJioreKcaae KonaqecTBeauo 3KCTpa

rapyeT CKaH,ZJ;HH DpH pH 1,5- 2, B TO BpeMJI KaK naHTaHH,ZJ;bl 

ue 3KCTparapyroTcJI. XaMaryqa a .np. /{) / noKaJana, 'ITO 

po,naHH,ZJ;HbiH KOMhneKC CKaH,ZJ;HJI CHllbHO a,ncop6apyeTCJI Ha 

,D;ay3Kc-l H3 pacTBopa 2M NH 4 SCN- O,SM HCl c Ko34><l>aua

euTOM pacnpe.neneHHJI Kd > 104, B TO BpeMJI KaK p.3.3. 

a HTTPHH B 3THX ycnoBHJIX HMeiOT K d< 1 . PaJ.neneuae p.3.3. 

aHHOH006MeHHOH xpoMaTOrpa<l>aeii B YKCYCHOKHCllOH cpe,ne 

H3yqeHO ,li;OCTaTO'IHO DO,npo6HO, HO ,naHHbiX DO OT,neneHHIO 

p. 3. 3. OT HTTPHJI H CKaH,ZJ;HJI B 3TOH CHCTeMe BCTpeqaeTCJI 

oqeub Mano. B <l>ya,naMeHTanbHOii pa6oTe Baa- ,lJ;eHYHHKe

nJI 17 I npHBe,neHbl 3Ha'leHHJI K d I no'ITH ,nnJI Bcex 3neMeH

TOB nepHO,ZJ;H'IeCKOH Ta6nHUb1/ B CHCTeMe ,lJ;ay3KC-lX8 -

CH3 COOH . BenH'IHHbl Ko34><l>auaeHTOB pacnpe.neneHHJI .naroT 

OCHOBaHHe nonaraTb, 'ITO MO)I(HO ycneWHO OT,ZJ;enHTb HTTpHH 

H cKaa.naii oT Bcex p.3. 3. TaK, B 16,5 M CH 3COOH Kd .nnJI 
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Sc 8 Y paBHbl 2 8 65, COOTBeTCTBeHHO, B TO BpeMJI KaK 'lu 
H Eu HMeiOT Kd , paBHble 1500 8 5000, COOTBeTCTBeHHO. 

HeAaBHO B rraTepaType JIOJIB8nacL pa6oTallonKoBcKoH

MoTpeHKO H AP· /B/ , nocBJI~eHHaJI aHHoHoo6MeHHOMY pa3-

AeneH810 3neMeHTOB B cpeAe clJocclJopHOH K8CHOTLI. H3 AaHHLIX 

no K03clJcll8UHeHTaM pacnpeAeneH8Jl cneAyeT, 'ITO MO>KHO ner

KO OTAellJITL HTTp8H OT BCeX p.3.3. 8 CKaHA8Jl, JIOCKOHLKY 

OH COBepmeHHO He aACOp68pyeTCJI Ha CMone BO BCeM 

A8aJia30He KOHD;eHTpaUHH H3P04 , B TO BpeMJI KaK p.3.3. 

8 Sc xopowo nornoLQaiOTCJI cMonoH B o6nacT8 H83K8X 

KOHD;eHTpaU8H K8CHOTLI. 
B AaHHoH pa6oTe 83yqanacL B03MO>KHOCTL OTAeneH8Jl 

8TTpHJI 8 CKaHAHJI OT TJI:>KenLIX p.3.3. MeTOAOM aHHOHOo6-

MeHHOH XpOMaTorpaclJH8 B cpeAaX poAaH8Aa aMMOH8Jl, clJoc

clJopHOH K8Cll0Tbl H CMeC8 6e3BOAHOH YKCYCHOH K8Cll0Tbl 

C au;eTaTOM pa3H8'1HOrO COCTaBa Ha KOHOHKe 83 )J.ay3KC-1X4 

B COOTBeTCTByiOI.QeH clJopMe. 

3KCIIEPHMEHTAJihHAJl qACTh 

B onbiTax rrp8MeHJIH8CL cneAYIOIU8e KOMMep'leCK8e pa

A80aKT8BHLie H30TOJib1 46 Sc, 91 Y J44Ce; 155Ep, l
69

Y 6e3 

A06aBneHHJI HOC8TeneH. Bo BCeX cny'laJIX 8CJIOHL30BanacL 

KOHOHKa C )J.ay3KC-lx4 /100-200 Mew/ pa3MepoM 3,4 CMX 

x 0,3 eM. CMona 83 xnopB,D;HOH clJopMbl nepeBOA8nacL B clJop

fo'Y SCN- 8nH Po!- rryTeM nponycKaH8JI qepe3 KonoHKY 

3M pacTBopoB NH 4sCN 8nH H 3P04 AO Tex rrop, noKa 

Ha BLIXOAe He nonyqanacL oTp8u;aTenLHaJI peaKU8JI Ha xno

p8A-8.oH. )J.nJI rrepeBeAeH8Jl aH80H006MeHHOH CMOHLI B au;e

TaTHYIO clJopMy orrpeAeneHHOe KOnH'IeCTBO CMOHLI, HaXOAJI

I.QeHCJI B clJopMe GL--: KOHTaKT8POBano c 836LITKOM neAJIHOH 

yKCYCHOH K8CHOTLI JiyTeM BCTPJIX8B8.H8JI B Te'leH8e 48 'laCOB. 

3aTeM 'laCTL o6pa6oTaHHOH CMOHLI HaHOC8naCL Ha KOHOHKy. 

KonoHKa TID;aTenLHO rrpoMLIBanacL AHCT8nH8poBaHHOH BOAOii 

8 HeCKOllLK8M8 M8nnHnHTpaM8 6e3BOAHOH yKcyCHOH K8CHOTLI. 

llocneAHIOIO orrepau;HIO He06XOA8MO JipOBO,IUITL TOHLKO nepeA 

onLITOM. HcxoAHLIH 5M pacTBOP poAaH8Aa aMMOH8JI rrpo

rrycKanCJI 'lepe3 aH80H006MeHHYIO KOHOHKY AHJI YAaneH8JI 

:>Kene 3a. )J.anee C JIOMOI.QLIO poAaH8CTOBOAOPOAHOH K8CHOTLI 

4 

pH paCTBOp AOBOA8HCJI AO 3,5, TaK KaK llp8 JIOBbiWCHHOM 3Ha

'ICH88 pH pacTBop 6LicTpo >KenTeeT. PacTBOPLI POAaH8Aa 

aMMOH8Jl MCHLDI8X KOHD;eHTpaD;8H roTOB8llHCL 83 HCXOAHOrO 

5M pacTBopa pa36aBneH8eM. PoAaHHCTOBOAOPOAHYIO K8cno

TY nonyqana nyTeM nporrycKaH8Jl pacTBopa NH4 SCN 'lepe 3 
+ 

KOHOHKY C Ka T80H8TOM B H - clJopMe. Ko3clJcll8U8CHTLI pac-

npeAeneH8Jl /AnJI cny'laeB, KOrAa K d <100/ orrpeAenJln8CL 

no clJopMyne 191 

Kd= 
'V max- V CB 

m 

rAe V max - 06'LCM BLIMLIBaiOLQero paCTBOpa, COOTBCT

CTBYIOI.Q8H MaKC8MYMY JI8Ka, B MA; V en - CB060AHLIH 06'LCM 

KOJIOHK8, B MA; m - BCC CYXOH CMOHLI COOTBCTCTBYIOI.QCH 

clJopMLI, B zp. 
B npou;ecce xpoMaTorpaclJ8'1ecKoro paJAerreH8B cKopocTL 

3JII08pOBaH8B DOAACP>KHBaJiaCL DOCTOBHHOH 0,25 MA/MUH. 

PE3YJihTAThl H OECY)f(AEHHE 

PooaHuOHaJI cpeoa 
Ha puc. 1 npeAcTaBrreHLI Kp8BLie cop6u;H8 TpexoarreHTHLIX 

Yb , Y 8 Sc B JaB8C8MOCT8 oT KOHUCHTpau;88 poAaHHAHLIX 

HOHOB npH JIOCTOBHHOH K8CJIOTHOCTH H pH = 3,5. 0lJCBH,'lHO, 

HTTep6HH 3Ha'I8TeJILHO JIYlfWC aACOp68pyeTCJI Ha KOJIOHKe, 

lfeM 8TTPHH H cKaHAHH. Ha puc. 2 noKaJaHo xpoMaTorpa

clJoqecKoe pa3ACJICHHC 3THX 3JICMCHTOB npH BLIMLIBaHHH 

5M pacTBopoM NHtSCN c pH =3,5. KaK BHAHO H3 pu

cyHKa, npH 3TOM AOCTHraeTCJI AOBOJILHO xopowee OTAeJICHHC 

Yb oT Y u Sc , xoT s. n Ha6niOAaeTCB He6orrLwoe nepeKpLI

BaH8C DHKOB. llpH 70-80~-HOM XHMHlfCCKOM BbiXOAC HTTep-

6HB 6LIJI AOCT8rHyT K03clJcll8UHCHT O'IHCTKH ero OT HTTpHJI 

H CKaHA8B DOPBAKa 103 

lPocrjopHoKucAaJI cpeoa 
181 

BHnMaTerrLHoe paccMOTpeH8e pa6oTbl ' , noJBOJIJleT CAe-

rraTL BLIBOA,'ITO np8BeACHHbiC B HeR AaHHbiC DO aH80H006MeH-

HOMY noBeAeH8IO Y 8 HeKOTOpblx p.3.3. B cpeAe H3P04 JIBHO 

ow860'IHLI. Ha puc. 3 np8BeAeHbl norry'leHHLie HaM8 JHa'leH8Jl 
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Puc. 1. Cop6f1UJI Sc , Y u Yb Ha KOAOHKe ,l{ay3Kc-1x4 
6 SCN - - (JopMe 6 aa6ucuMocmu om KOHt~eHmpat~uu NH4 SCN 
pH= 3,5. 
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Puc. 2. Bt.rMbr6aHue Sc , Y u Yb 5M NH 4 SCN , 
pH = 3,5. KoAOHKa ,l{ay3Kc-1 x4 6 SCN- - fjopMe paaMepoM 
3,4X0,3 CM 2 , V CB = 11 KaneAb. 
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Puc. 3. 3aeucu.Mocmb Kpj_(x/JU!4UeHma pacnpeoeAeHUJJ Ha,l(ay-
3Kc-1 x4 e tjJopMe Po 4- om KOH'ijeHmpaijUU tjJoct/JopHoil 
KUCAOMbl. 

8 

~ 
( 

'l • 

' 

Kd Ha )J;ay3Kc-lx4 a 4JopMe PO:- B 3aB8C8MOCT8 oT 

KOHUeHTpaUHH H 3P04 • BH.nHO, qTo a o6naCT8 ManLix KOHUeH

Tpau;Hii K8CJIOTLI 8TTP8H a,D;COp68pyeTCJI nyqwe, qeM p.3.3. 

0qea8,D;Ho, 4Joc4JopHOK8CJiaJI cpe,D;a 6onee np8ro.D;Ha .D;JIJI OT.D;e

neH8JI CKaH,D;8JI OT p. 3. 3. 8 8TTp8JI. Ha puc. 4 npe,D;CTaBJieHa 

xpoMaTorpaMMa OT,D;eneH8JI Sc oT p.3.3. 8 Y . IloJIHoe 

OT.D;eneH8e Sc .D;OCT8raeTCJI np8 nponycKaH88 25 cao6o.D;HLIX 

o6'LeMOB 1M H
3

PO 
4 

• 

A14emo1i- yKcycHaJJ cpeoa ; 7 1 
Hcnonh3YJI ,D;aHHLie pa6oTbi , MLI nonLITaJI8Cb npo-

aeCT8 OT.D;eneH8e p.3. 3. oT Y 8 Sc . 0.D;HaKo ace nonLITK8 

OKa3aJI8Cb 6e3pe3yJibTaTHbiM8. IlpoBe,D;eHHLie HaM8 3KCne

p8MeHTbl llOKa3aJI8, qTo B q8CTOH /1000/o/ yKCYCHOH K8CJIO

Te HTTp8H 8 p.3.3. npaKT8qeCK8 He norJIOIIJ;aiOTCJI CMOJIOH, 

qTo cornacyeTCJI c ,D;aHHLIM8 Ypy6aJI 8 KopK8Wa 1101 , 
Xa3aHa 8 ,D;p. 111 1 /puc. 5/. B OTMeqeHHLIX BLIWe pa-

6oTax cop6u;8IO p. 3. 3. 8 Y npoao,D;8JI8 83 CMeC8 50/o CH 3 COOH 
C 950/o-HLIM opraH8qeCK8M paCTBOp8TeJieM /830llpOnaHOJI, 

TeTparH.D;po4JypaH, au;eToH 8 np./. B 3T8X ycnoB8JIX p.3.3. 

a Y xopowo a,D;cop68pyiOTCJI,np8qeM cop6u;8JI yaenHq8aaeT

CJI C yaeJIHqeH8eM aTOMHOrO HOMepa p.3.3. 

H3 puc. 5 cne,D;yeT, qTo HaW8 ,D;aHHLie coana.D;aiOT 

C ,D;aHHLIM8 3T8X aBTOpOB, a 8MeHHO: B CMeC8 900/o au;eTOHa 

8 100/o CH3 COOH p.3.3. 88TTp8iixopowoa,D;cop68pyiOTCJI, 

a np8 lOOo/o-Hoii KOHUeHTpaiJ;88 CH3COOH OH8 npaKT8-

qecK8 He 3a,D;ep)I(8BaiOTCJI Ha KOJIOHKe, KpOMe CKaH,D;8JI, KO

TOPLIH C8JlbHO norno~aeTCJI CMOJIOH BO BCeM 8HTepaane 

83MeHeH8JI COCTaaa CMeC8 paCTBOpa. Ilp8 llOCTeneHHOM 

83MeHeH88 COCTaaa CMeC8 B CTOpOHY yaeJI8qeH8JI KOHIJ;eH

TpaiJ;88 C H3COOH HaM8 6Lino o6Hapy)l(eHo,qTo a,D;cop6u;80HHaJI 

CllOC06HOCTb JierK8X p.3.3. 8 8TTp8JI yMeHbWaeTCJI 3aMeTHO 

6LicTpee no cpaaHeHHIO c TJI)I(eJILIM8 p.3.3. Hcxo,D;JI 83 3T8X 

pe3yJibTaTOB, MO)I(HO O)I(H,D;aTb XOpowee OT,D;eJieH8e 8TTp8JI 

8 CKaH,D;HJI OT T JI)I(eJIOH 4JpaKIJ;88 p. 3. 3. C 3TOH IJ;eJibiO cop6IJ;8JI 

npoao,D;8nacb 83 CMeC8 600/o aueToHa 8 400/o CH 3COOH 
B 3T8X ycnoB8JIX Yb nonHOCTbiO nornmuaeTCJI cMonoii, 

a Eu 8 Y Haq8HaeT BLIXO.D;8Tb 83 KOJIOHK8 cpa3y nocne nep

aoro CB060,D;HOrO 06'LeMa. BLIMLIBaH8e Y 8 nerK8X p.3.3. 

ocy~eCTBJIJIJIOCb C llOMOIIJ;biO CMeC8 400/o au;eTOHa 8 600/o 
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100% 
RqemoH 

Puc. 5. Cop6JIU.R p.3. 3., Y u Sc Ha KOIIOHKe ,4ay3Kc-lx4 
6 CH 3coo- -jJopMe u3 cMecu a1.1e111oHa c yKcycHou 
KUC/101/IOU pa3/IU'IHOZO COC111Q6Q. 
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0-13COOH . IlpH 3TOM Y H Eu BLIXO.ZVIT yJI<HMH nHI<aMH, 

a Yb H Sc ocTaJOTCJI Ha I<OJIOHI<e. HTTep6Hii neri<o MO)KHO 

BLIMLIBaTL 100~-HLIM pacTBopoM yi<cycHoii I<HCJIOTLI. CI<aH

,n;Hii Ha'IHHaeT BLIXO,ZUITL B3 I<OJIOHI<B TOJILI<O npB npOMLIBaHBB 

pa36aaneHHLIM pacTaopoM 0-1 3 COOH BJIB ao.n;oii. 

B •a6A. 1 ,n;JIJI cpaBHeHBJI npBBO,IJ;JITCJI I<o3«WJBn;BeHTLI 

pacnpe,n;eJieHBJI (K d ) B cl>ai<TOp paJ,n;eJieHBJI (a ) BTTpBJI 

H BTTep6BJI B Tpex BCCJie,n;yeMLIX CBCTeMaX. ,IJ,aHHLie HaCTOJI· 

ID;eii pa60TLI llOI<a3LIBaiOT, 'ITO JIY'IWBM B3 B3y'leHHLIX HaMB 

MeTO,IJ;OB OT,IJ;eJieHBJI B O'IBCTI<B TJI)KeJILIX p.3.3. OT BTTpBJI 

B CI<aH,ZUIJI CJIYlKBT YI<CYCHO -an;eTOHOBaJI CBCTeMa. ,IJ,JIJI OT

,IJ;eJieHBJI CI<aH,ZUIJI MOlKHO Tai<lKe BCllOJIL30Ba TL cl>occl>opHOI<BC

JIYIO Cpe,n;y. 3TH ));Be CBCTeMLI Tai<lKe MOryT BCllOJIL30BaTLCJI 

)J;JIJI pa,n;BOXHMB'IeCI<OrO BLI,IJ;eJieHHJI CI<aH,IJ;BJI H BTTpHJI llpH 

ai<THBaD;HOHHOM aHaJIB3e pa3JIB'IHLIX MBHepaJILHLIX nopo,n;. 

AaTop BLipalKaeT caoronpBJHaTeJILHOCTL !C~A.raa:(IBJIOBY 
B IO.C.KopoTI<HHY Ja I<OHCYJILTaU.HH B n;eHHLie JaMe'laHBJI. 
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PyKonucr. noc111ynUAa e U30a111eAr.cKuii omoeA 
7 aezyc11a 1974 zooa. 

HeT AH rrpo6eAoB B BarneH 6H6AHOTeKe? 
8bl MOJKeTe UOJIYliHTb no UOtiTe nepeliHCJJeHHble HHJKe KHHrH, 

eCJIH OHH He 6biJIH 3aKa3aHbl paHee. 

16-4888 )l03RMeTpHll H3Jiy'leHRB H 4!R3HKa 3a· 250 CTp. 
~TW ycxopaTeJieii 3aPll*eHHWX qac· 
THU. )ly6Ha, 1969. 

,ll,-6004 6aaapawe peaxuaa a.QpoHOB npa awco- 768 CTp. 
KHX 3HeprRJIX. )ly6Ha, 1971. 

,ll,l3-6210 TpY.Qw VI Me*.QYHapo.QHOrO CHMno· 372 CTp. 
· 3HyMa no li.Qepaoii :~nexTpoaaxe. Bap-

,ll,10-6142 

waBa, 1971. 

Tpy.Qw Me*AYHapo.QHoro CHMn03HyMa 564 CTp. 
no aonpocaM aaToMaTa3auaa o6pa6oT· 
KH .QaHHWX C DY3WpbKOBWX R RCKPOBWX 
xaMep. )ly6aa, 1971. 

2 p. 64 K. 

7 p. 60 K. 

3 p. 67 K. 

6 p. 14 K. 

,l),-6465 Me•.QyaapO.QHall WKOJia DO CTPYKType 525 CTp. 5 p. 85 K. 
ll.llpa. AnywTa, 1972. 

,ll,-6840 

,ll,2-7161 

MaTepaanw II Me•.Qyaapo.QHoro caM· 398 CTp. 
n03RyMa no 4!H3RKe BWCOKRX 3Hepraii. 
a 3JieMeHTapawx qacTHU. WTp6cxe 
nne co, 'ICCP, 1972. 

Henoxan&awe, aenaaeiawe a aepeaop· 280 CTp. 
Mapyewwe Teopaa non11. AnywTa, 
1973. 

3 p. 96 K. 

2 p. 75 K. 

rny60KOHeynpyrRe H MHO*eCTBeHHWe 507 CTp. 5 p. 66 K. 
npoueccw. )ly6aa, 1973. 

PI ,2-7642 Me*AYHapo.QHall wxona MOJIO.QWX yqe- 623 CTp. 7 p. 15 K. 
HWX no 4!B3BKe BWCOKBX 3HeprBB. ro· 
Men&, 1973. 

,ll,13-7616 Tpy.QW VII Me•.Qyaapo.QHOrO CHMDO" 372 CTp. 3 p. 65 K. 
3ByMa no li.Qepaoi :JJieKTpoaaxe. 6y.Qa· 
newT, 1973. 


