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npaiiep J1, H np. 12 - 11055 

3neKTpo¢ope3 K xpoMaTorpa<jlHH Ha 6yMare I ' Br-' 10 ~' srO; 
H 104 B paCTBOp8X llBMeTHn<jlopM8MHil-8MMH8K 

npHMeHeHHe CM6CH llHMeTHn<jlopM8MHil-8MMH8K nnH aneKTpO«jlopeaa 

" 6yMalKHol\ xpoMaTorpa<jlRH noaBonHeT npoBOilHTh -qeTKoe paaneneane 

nepHOil81'8, HOil8T8 H HOilHilB. 
npH an~HpOB8HHH 8HHOHOB l\ona H8 6yMBI'e paCTBOpOM llHM6THn<jlOpM-

8MHil8- NH 40H Ha6n~naercH aaBHCHMOCTh Rf nnH Honara oT cocTaea 

paCTBOpa, nng 6pOM8T8 T8KOI\ 38BHCHMOCTH 06HapylKeHO He 6blnO, 

Pa6oTa BbmonHeHa B Jla6opaTopHH HnepHbiX npo6neM OMHYl. 
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MeTO.D.W xpoMaTorpawss B :meKTpocllope3a sa 6yMare, 
pa3pa6oTaBBwe ,D,JIJI pa3,D,eneHBJI assosswx wopM 6poMa 
B io,D,a 11-15/, 6naro,D,apJI caoei npocToTe B sarnJI,D,BOCTB 
pe3yJILTaToB oqesL y,D,o6sw npB sccne,D,oBaHBH caoicTB 
nJIToro ranoreHa - acTaTa. HanpsMep, JJieKTpowope3 yc
newHo npBMeHJIJICJI ~ neP.BWX onwTax no nony'leHBIO ceMs
aaneHTHoro acTaTa 16 •17/.B 3TBX pa6oTax nps B,D,eHTBWB
KalUIB aaneHTHwx wopM acTaTa npe,D,nonarans, 'ITO sx 
OTHOCBTeJILHaJI llO,D,BIDKHOCTL flO,D,06Ha COOTBeTCTBYIOUUIM 
coe,D,BHeHBJIM io,D,a: a TO'IKe HaHeceBBJI ocTaaancJI nep
acTaTaT, a acTaTaT MBrpspoaan B,D,aoe Me,D,neHHee acTa
TB,D,a. llpe,D,llOJIO)I(eHBe 0 llOXO)I(eM llOBe,D,eHBB aHBOBOB BO,D,a 
B acTaTa npB BX YJILTpaMBKpOKOHneHTpanBJIX apaCTBOpax 
O'leBB,D,HO, ,IJ,OJI)I(HO 6WTL cnpaBe,D,JIBBO He TOJILKO ,D,JIJI HeiT
paJILHbiX pacTaopoa Na 2SO 4 , Ho B .D.JIJI ,D,pyrHx 3JieKTpo
JIBTOB, B TOM 'IHCJie H ,D,JIJI IneJIO'IHbiX /lS-21/. llocJie,D,HBe 
npe,D,llO'ITBTeJILHei BCUOJIL30BaTL llpB 3JieKTPOWOpe3e rano
reHOB, UOCKOJILKY B3BeCTHO, 'ITO B HBX He npOBCXO,D,BT 
BOCCTaHOBJieHBJI nepBO,D,aTa 6yMaroi BJIB B pe3yJILTaTe 
WOTOXBMB'IeCKBX peaKnsi, Kaf: 3TO Ha61IIO,D,anocL B HeiT
panLHWX B KBCJIWX paCTBOpax 22 •23/, 

Haws npe,D,aapsTeJILHwe onwTw no 3JieKTpowope3y 
Ha 6yMare aHBOHOB BO,D,a B paCTBOpax pa3JIB'IHOrO COCTaBa 
c pH> 7 noKa3ans, 'ITO Has6onee 'leTKBe pa3,D,eneHBJI 
B BOCllpOB3BO,D,BMWe pe3yJILTaTbl UOJiyqaJIBCL C 3JieKTpo
JIBTaMB, CO,D,ep)l(ainBMB ,D,BMeTBJIWOPMaMB,D, /)J;Mcl»/ B aMMB
aK. Xopowse pe3yJILTaTw 6wJIB nony'leHw B nps scnonL-
30BaHBB 3TBX paCTBOpOB B Ka'leCTBe 31110eHTOB B 6yMa)l(· 
Hoi xpoMaTorpawss. 

HaCTOJIInaJI CTaTLJI UOCBJIIneHa, B OCHOBHOM, HCCJie
,D,OBaHBIO noae,D,eHBJI aaneHTHWX cllopM iio,D,a npB 3JieKTpocllo
pe3e B xpoMaTorpacllss Ha 6yMare B pacTsopax )J;Mci»-NH 4 OH. 
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3KCllEPHMEHTAJlbHAR l.JACTb 

- t31 n~:, 
Cuo60.IJ.HbiC OT HOCHTeneH pa.IJ.HOHyKnH.IJ.bl J H J 

H'' 
u <fJopMc uo.n.u.n.oa u 6poMH.D., Me'leHHbiH · "Br /200 MKu/z/, 
6blnH npuo6peTeHbl qepe3 KOHTopy "H3o1 on". 

l1o.n.aT nony'la,JIH OKHCllCHHCM HO.IJ.H.D.a nepMaHraHaTOM 
a 0,2 M NaOII' 24 : OKucnuTenb aoccTauaanuuanu 3TauonoM 
H .IJ.DYOKHCb MapraHUa OT<iJHnbTpOBbiBanH. IJOTCpb HO.IJ.a 

C oca.IJ.KOM HC npOHCXO.IJ.HllO. 
llcpHO,[\aT, J'OTOBHllH nyTCM OKHCllCHHX HO.IJ.H.D.a l'Hno

xnopH1 oM, 2 '''. llony'leHHbiH npenapaT 6bin 0,7M no KOCl 

u 1M no KOJI. 
bpoMaT J'OTOBHllH nyTeM OKHCllCHHX 6pOMH.D.a TCTpa

<fJ1 opH.IJ.OM KCCHOHa /5-10 MZ/MA/ B 0,2M NaOH. 
3ncKTpo¢ope3 npoao.n.unu npu paJHOCTH noTeuuuanou 

1000-1200 B /20-30 B/cM/ ua 6yMare BaTMan I. 
byMa)I(HbJC nonocKH noMemanucb MC)I(.IJ.Y oxna)l(.n.aeMblMH 
BO.IJ.OH MCTannHlJCCKHMH nnaCTHHaMH, HJonupoBaHHblMH Te<fJ-

KOHU QI-H10HOI 

0e3 HOCV1TeMI 

1102 M 

6e3 HOC~TeMI 

1102 M 

0CSbeMH08 OTHOUJeHIAe QMI: 3M. NH40H 

1:2 1:1 2:1 4:1 6:1 8 1 

-
J 

0,90 0,88 0,89 0.88 

0,89 0.88 0.90 0.88 

JOi__ 

0,74 0,63 0.42 0.21 

0,75 0,63 0.42 0.21 

JO~ 

0.90 

0.89 

0,18 

0.08 

0,88 

0.90 

0.05 

0,05 

6e3 HOC~ren• I QO 0.0 0.0 0.0 0,0 0,0 

1·1 02 M 1 o.o 0.0 0.0 0,0 0,0 0,0 
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llOHOBOH nneHKOH TOlllUHHOH 40 MKM. TaKaB KOHC1pyi<UHB 
o6ecnetJHBana J<P<PeKTHBHbiH TcnnooTBO.IJ. B npoucccc 

JneKTpo<fJopeJa. 

Bocxo.n.xmy10 6yMa)I(HYIO xpoMaTorpa<fJuiO npouo.n.HJIH ua 
6yMare BaTMaH I unH FN-II I r .IJ.P' Vl-:I3-Niederschlag.
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MecToHaXO)I(.IJ.CHHC coe.n.uueuuii ranoreuou ua nonocKax 
6yMaru nocne JneKTpo<fJopeJa unu xpoMaTorpa<fJuu onpc

.n.emwu pa.n.uoMeT puqecKH. 
IlpHMCHJlnHCb peaK1 HBbl KBanH$HKaUHH "XHMHlJCCK H lJHC-

Tble". 

PE3YJ1b TATblll Ob'CY)I(AEHHR 

B cna6muenotJHOM JneKTponuTe .IJ.M«l>- 3M Nll 4 Oil, npu 
o6'bCMHOM COOTHOWCHHH KOMnOHCHTOB CMCCH I :2, U npo
UCCCC 3llCKTpo¢ope3a npOHCXO.IJ.HllO lJCTKOC pa3.IJ.CllCHHC ne
pHO.IJ.aTa, HO.IJ.aTa H HO.IJ.H.D.a jpuc. Jj. 30Hbl aKTHHHOCTH 

HMCllH lJCTKHC rpaHHUbl, nepuo.n.aT HC aoccTauaanuaancJI 
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Puc. 1. 3AeK•potJope•u'lecrwe pa30eAeHue Ha 6yMaze aHuo
H06 uooa 6 coc•oJIHUU 6e3 Hocu•eAJI 6 pac•6ope AMIP: 
3M NHpl-1 = 1:2, 1000 B, 20 B/cM, 60 MUH. Ha pucyHKe 
cyMMupo6aHbl pe3yAr.•a•w 3AeK•potJope3a o•oeAbHblX tJopM 
UOOa, 6WnOAH€HHW€ 00H06peMeHHO Ha napaAA€/IbHblX noAoc
KQX 6yMazu. 
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~0 BO~aTa, KaK 3TO Ba6mo~aJIOCb B Heii:TpaJibHOM paCTBOpe 

cynLWa.Ta HaTpBJI I puc. 2/. 
IlpB HCDOJib30BaHBH pacTBopoB AM«<»· 3M NH

4 
OH ~JI 

3moBpoBaHBJI aHBOHOB io~a Ha 6yMare, 6Yna o6HapY*eHa 

3aBBCBMOCTb R( ~JI JO; oT cocTaBa pacTBopoB. Cxo

pocTb 3IDOBpOBaHHJI na~aJia DO Mepe yMeHbWeHBJI KOIII(eH· 

Tpa:u;BB aMMBaKa I •a6A./. Jinaro~ap• 3TOMY 3«WlexTy MO)I(HO 

6YJIO D0~06paTb ODTBMaJibHYe ~JI pa3~eJieHHJI BO~aTa 
B BO~B~a cocTaBY pacTBopoB. Ha BeJIH'IHHax R f aHBOHOB 

BO~a He CKa3YBaJIHCb ~o6aBKH MaKpOKOJIH'IeCTB nepHO~aTa, 

BO~aTa H BO~B~a K COOTBeTCTBYIOIQHM npenapaTaM pa~B0-
-2 I io~a ~o KoH:u;eHTpa:u;HB 10 M. I 111a6.11. . 

IloJIO)I(BTeJILHYM CBOBCTBOM 3IDOBPYJOIQHX pacTBopoB 

));Mel»· 3M NH 40H JIBJIJieTCJI OTHOCHTeJibHO CJia6oe pa3MYTBe 

3a~Hero tilpOHTa, DpB ~BB)I(eHBH 30HY HO~aTa /puc. 3/. 
TaxaJI )l(e xapTBHa Ha6mo~aeTcJI npB 3moBpoBaHBH BO~H~a. 

Puc. 3 HJimoCTpBpyeT TaK)I(e HecTa6BJILHOCTb M!Kpoxo~B
'IeCTB nepBo~aTa B KBCJibiX paCTBOpax: CMeCb J0

3 
B J0

4
., 

pe3yJibTaTY pa3~eJieHHJI KOTOpOB DOKa3aHY Ha pBCYHKe, 

o6pa30BaJiaCb B Te'leHBe 6 MUH, 3a C'leT BOCCTaHOBJieHBJI 

nepBo~aTa B O,lM HCl. 
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Puc. 2. BoccmaHOBAeHue .TO 4 B npo1.1ecce 3AeK•po~ope3a 
Ha 6yMaze B HeilmpaA bHOM pacmaope 0,1 M Na2SO 4 .1 000 B, 
20 B/CM, 45 MUH. 
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Puc. 3. XpoMa•ozpa~uJI Ha 6yMaze B pac•aope ):{Mfll: 
3M NH 4 OH = 1:2 cMecu JO 4 -J03 , o6pa3oaaaweucJI 'lepe3 
6 MUH. noc.11e no()KUCAeHUJI ()o 0,1 M HCl ucxo()Hozo npena
pa•a nepuo()a•a, cao6o()Hozo o• Hocu•eAJI. 

B oTJIB'IHe oT Ho~aTa, 6poMaT He 6YJI 'IYBCTBHTeJieH 

IC H3MeHeHHIO o6'beMHYX OTHomeHHi AM«<»: 3M NH4 OH. Cxo

pocTL 3IDOHpOB&HHJI OCTaBaJiaCb DOCTOJIHHOi: R f = 0,85. 
AJIJI Br- R r:: 0,95. O'leBH~Ho, 'ITO H3- 3a 6JIH3ICHX 3Ha'leHHi 

R f 6pOMH~a H 6poMaTa CHCTeMa ):(Mel»· NH 4 OH He ro~T

CJI ~· pa3~eJieHHJI 3THX aHHOHOB UyTeM XpOMaTorpatiiH· 

pOBaHHJI Ha 6yyare. 

3AKJIJOqEHHB 

ECJIH acTaTaT HMeeT cBoicTBa, aHanorH'IHYe Ho~aTy, 

TO DPHMeHeHHe CMeCH ):(Mel»· NH 
4 

OH H ~JI 3JieKTpotilope3a 

H ~· XpOM&TOrpatiiHH Ha 6yMare, O'leBH~HO, ~OJI)I(HO DOBY· 

CHTb ~OCTOBepHOCTb H~eHTHtiiHKaD;HH H onpe~eJieHHJI OTHO· 

CHTeJILHYX ICOJIH'IeCTB OKCHaHHOHOB acTaTa npH H3yqeHHH 

HX noBe~eHHJI B pacTBopax. KpoMe Toro, CHCTewa AM«<»

NH 
4 

OH MOlKeT .npe~cTaBJIJJTb HHTepec c TO'IKH 3peHHJI 

xpoMaTorpatiiB'IeCKOrO aHaJIH3a Ha 3arpJI3HeHHJI OKHCJieH· 

HYMH tllopwawH io~a npenapaToB pa~Hoio~a npH HX npoH3· 

BO~CTBe. 
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