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I 
BBeaenne 

Xopomo H3BecTHO, ~To rronoHHfi 8KCTparHpyeTcH TpH5yTHn¢oc¢aToM H3 

conHHOKHCnhlX pacTsopos/1,2/. 8KcTpaKUHH rrpoxoaHT HaH5onee rronHo, ecnH 

6M 5: { HCI ) ~ 9M 131. B 8THX ycnoBHHX rrpH aKcTpaKUHH 10% pacTBopoM 

TE<I> B aeKanHHe Koa¢¢HuHeHT pacrrpeaeneHHH {D) Bbillie IIHTHileCHTH, Cseae-

HHH o5 aKcTpaKUHH rronoHHH ~HCTbiM TE<I> HeT, Ho MO)KHO, HcxoaH Ha naHHbiX 

EarHana/3/, caenaTb rrpearrono)KeHHe, ~To anH cHcTeMbi 100% TE<I> - 6M HCI 

5yneT D ~ 103. TaKHe Bb!COKHe 3Ha~eHHH D nenaJOT rrepcrreKTHBHbiM He-

TIOnh30B8HHe MeTOl18 8KCTp8KUHOHHOfi XpOM8TOrpa¢HH llnH BhlaeneHHH IIOnOHHH 

He paCTBOpOB CnO)KHOrO COCT8B8 H OTaeneHHH ero OT pHaa aneMeHTOB, B 

qaCTHOCTH, OT M8KpOKOnHqeCTB BHCMyTa, KOTOpb!H He Yl19p)KHB89TCH H8 9KCTpaK-

UHOHHO-XpOM8TOrpa¢H~eCKOH KOnOHKe C TE<I> IIpH Bb!COKHX KOHUeHTpBUHHX, 

HCI 
/4/ 

BrrepBbie rrpeano)KeHHbie CHKepcKHM anH peaKoaeMenbHbiX aneMeHTOB/5/ 

MeToabi 9KCTp8KUHOHHOfi XpOM8TOrpa¢HH HBllinH lliHpOKOe IIpHMeHeHHe B p8l1HO-

XHMHH, oaHBKO llnH BbilleneHHH IIOnOHHH paHee He HCIIOnb30B8nHCb. 

3KCHepHMeHTBnbH8H qaCTb 

HaoTorrbi rronoHHH c 206 ~A ~ 210 5bmH BbiLieneHbi rro o6meHasecTHbiM 

MeTOLIHKBM/6/ H3 BHCMyTOBbiX HnH TOpHeBbiX MHllieHefi1 o5ny~eHHbiX IIpoTOHa-

MH BbiCOKHX 9HeprHH H8 BHyTpeHHeM IIy~Ke CHHXpoUHKnOTpOH8 B ,D.y6He. qHCTO­

T8 nony~eHHbiX rrpenapaToB oueHHeanacb no peaynhTaTaM H3MepeHHfi am.¢8-

cneKTpoB. 
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OcTaBwH~CH nocne oTaeneHHH nonoHHH pacTBop·BHcMyTa, o6ny~eHHoro 

npoToHaMH c aHeprHei!: 110-140 Mas, cny)KHJI ans noiiy~eHHH Me~_eHHoro Pl:\­

aHoHsoTonaMH npenapaTa BHCMyTa. CneuHanbHbiX paaHOXHMH~ecKHX o~HCTOK 

B aaHHOM cny~ae He Tpe6oaanocb, TaK KaK ~epes aae HeuenH nocne o6ny~e­

HHH paaHOaKTHBHOCTb aToro paCTBOpa 6biJia CBH3aHa1 B OCHOBHOM1 C pac-

206 H 206 B' 
naaoM t. 

KonoHKa ans aKcTpaKUHOHHOi!: xpoMaTorpa~HH 6bina HsroToaneHa H3 no­

nHaTHneHoBoi!: Tpy6KH c BHyTpeHHHM aHaMeTpoM 6 MM. Te~noH (nopowoK 

pasMepoM ~aCTHU 1 p.) c aacop6HpoBaHHbiM Ha HeM TE4>, sanonHHn KonoH­

KY cnoeM BbiCOToi!: 60 MM.- KonoHKa K pa6oTe noaroTaBnHBanacb TaK, KaK 

peKoMeHayeTcs B/4/, HO MaKCHManbHoe KOJIH~ecTBo TE4>, yaep)KaHHoro !jJTo­

ponnacToM, 6bmo y Hac BTpoe MeHbWHM: 100 - 150 Mr Ha 1 Mn cop6eHTa. 

B MoaenbHbiX onbiTax nonoHH~ cop6Hpoaancs Ha KonoKKe HS 4-5 Mn 

pacTsopa 6M HCI , couep)KaBwel!: 100 ... 120 Mr/Mn BHCMyTa. PacTBOpbi npo­

nycKanHCb CO CKOpOCTbiO 1 Mn/MHH. 0T cneaoB BHCMyTa KOJlOHKa OTMbiBa­

nacb 2 MJI 6M HC!. 

Coaep)KaHHe BHCMyTa B BbiTeKaiOIIlHX pacTBopax HenpepbiBHO perHcTpH-

poaanoch paaHoMeTpH~eCKH no 6eTa- H raMMa-Hsny~eHHIO c noMOIIlbiO aosH­

MeTpa "TJ1CC" 1 noaKJIIO~eHHOrO K caMOnHcuy. 0THOCHTelJlbHbie KOJIH~eCTBa 

nOJIOHHH onpeaeJIHJIHCb no anb!j:Ja-Hsrty~eHHIO C nOMOIIlbiO KpeMHHeBOrO aeTeK-

Top a. 

PeaKTHBbi1 HCnOJib30BaHHbie B pa6oTe1 6binH KBanH~HKaUHH "~.a.a."' H 

"x. ~." H, sa HCKJIIO~eHHeM TE4>, aononHHTenbHO He o~HmanHcb. TE4> oTMbi­

aancs 3M .KOH OT B03MO)KHbiX sarpHSHeHH~ 6yTHJl~OC~OpHbiMH KHCJIOTaMH. 

3neKTpOJIHTH~eCKOe OCa)KaeHHe nOJIOHHH H3 ~TOpHCTOBoaopOJlHbiX paCTBOpOB 
- I 

npOBOJlHJIOCb BO ~TOponnaCTOBOi!: H~ei!:Ke o6~eMOM 3,5 MJ11 npHMoyronbHOi!: 

~pMbl 20 X 30 X 4 MMo flonHpOBaHHbie nnaTHHOBbie aneKTpOabi 5 X 40 MM 

H TOJllllHHOi!: 0 12 MM, 38KpennHJIHCb B cneuHaJibHbiX nasax Ha paCCTOHHHH 

20 MM npyr OT Jlpyra. H~ei!:Ka HMena MewaJIKY H TepMOCTaTHPYIOIIlYIO py6aw­

Ky1 n03B0JlHBWYIO npOBOJlHTb aneKTpOJIH3 npH 80°C. 
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Pe3yJibTBTbi H o6cy»weHHe 

MoaenbHbie aKcnepHMeHTbi no aacop6uHH nonoHHH Ha KO 

~ToponnacT HS 6 M HCI noaTaepnHnH Harne npeanono)KeHH 

MeTOa 3KCTpaKUHOHHOil: XpOMaTorpa~HH nOSBOJIHeT nerKO H 6biC 

nOJIOHHi!: OT MaKpOKOJIH~eCTB BHCMyTa, HaH6onee ~aCTO HCnOJlb3YE 

Ta MHWeHH. B a~~niOeHTaX, coaep)KalllHX BHCMyT, Mbl He o6Ha] 

cyTCTBHH nonoHHH. CnenoaaTenbHo, aa)Ke npH OTHOCHTeJihHO 6o 

pOCTHX ~HJlbTpaUHH HCXOJlHOrO paCTBOpa ~ 3 Mn/cM2/ MHH n 

qecTBeHHO saaep)KHBaeTcH cop6eHTOM. HecMoTpH Ha To, ~To no. 

~eCKH He aKCTparHpyeTCH TE4> H3 HCI ::;, 1M , npoaecTH ero 

pas6aaneHHOi!: KHCJ10TOi1:1 KaK 3TO peKOMeHnyeTCH B/3/ 1 HaM 

PeaKcTpaKUHH B03MO)KHa KoHueHTpHpoaaHHOl1: HNO 3 
Ill. 

3neKTpOOCa)KUeHHe nOJIOHHH H3 830THOKHCJ1b!X paCTBOpOB 

BeCTH TOJlbKO H3 pas6aaneHHbiX KHCJIOT (::; 1M) /3/ • Pas6aane 

pHBaHHH paCTBOpOB npHBOaHT K 3Ha~HTeJibHb!M 38TpaTaM Bpe~ 

HOi!: UeJibiO paspa60TKH HBJISinOCb 6b!CTpoe nony~eHHe BbiCOKO 

HCTO~HHKOB HSJly~eHHH anH MarHHTHOrO 8Jlb~a-cneKTporpa~a. 

Mbl H8WJ1H 1 'ITO nOJIOHHil: KOJIH'!eCTBeHHO aniOHpyeTCH H3 

neHHOil: HF. Ha pHc. 1 rpa~H'!eCKH npeacTaaneHa cxeMa an10• 

HHSI 2M HF , Bbi60p KOHUeHTpaUHH nnaBHKOBOH KHCJIOTbl B 

caenaH 6naroaaps:r ToMy, 'ITO B JIHTepaType ecTb yKasaHHH Ha 

1-2M HF nOJIOHHH aneKTpOJIHTH'!eCKH OCa)KaaeTCH Ha nnaT 

KO yCJIOBHil: aJieKTpOJIH38 He npHBOJlHTCHo floaTOMy Mbl 6b!J1H Bb 

aecTH noHCK'1 onTHManbHbiX ans Hamel!: saaa~H napaMeTpoa 6b 

neHHH nonoHHH Ha nnaTHHe. HaMH 6bmo HaifneHO,qTo aneKTpooc€ 

THBHO HnBT npH nJIOTHOCTHX TOKa > 100 rnA / CM2 ( pHC, 2), Ilpl 

qeHHe nepBbiX 5-10 MHHYT Ha KBTOJlB BbiaenHeTCH OKOJIO 60% no 

B KaqecTae onTHMnnbHbiX B HaweM cnyqae 6bmH rrpHHH' 

yCJIOBHSJ aneKTpOOC8)KJleHHSI: TOK 160 m A, BpeMH aneKTpOnH' 

TeMnepaTypa 80°C. 
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nocne oTaeneHHB rronoHHB pacTaop·aHcMyTa, o6nyqeaaoro 

Hen 110-140 M sa, cny)!{HJI ang rronyqeHHB Meqeaaoro Pl'\­

lrrapaTa BHCMyTa, CrreuHanbHbiX paaHOXHMHqecKHX oqHCTOK 

e Tpe6oaanocb, TaK KaK qepea aae aeaenH nocne o6nyqe­

Tb STOI'O paCTBOpa 6biJia CB.II3aHa, B OCHOBHOM, C pac-

SKCTpaKUHOHHOfi XpOMaTorpa~HH 5biJia H3I'OTOBJieHa H3 no-

6KH c BHyTpeHHHM aHaMeTpoM 6 MM. Te<jlnoH ( rropollloK 

1 /L) c a.ucop6HpoaaHHbiM aa HeM TB<t>, aanonHBn KonoH-

60 MM, · KonoHKa K pa6oTe no.aroTaBnHaanacb TaK, KaK 

MaKCHManbaoe KOJIHqecTBo TB<t>, y.uep)!{aaaoro ¢To­

Hac BTpoe MeHbll!HM: 100 - 150 MI' Ha 1 MJI COp6eHTa, 

OITbiTaX ITOJIOHHfi Cop6HpOBaJICSI Ha KOJIOHKe H3 4-5 MJI 

co.aep)!{aBIIIett 100 - 120 Mr/Mn BHCMyTa. PacTaopbi npo­

ocTbiO 1 MJIIMHH, 0T CJie.QOB BHCMyTa KOJIOHKa OTMbiBa-

B BbiTeKaiOillHX paCTBOpax Henpepb!BHO perHCTpH­

no 5eTa- H raMMa-HanyqeHHIO C nOMOillbiO .U03H­

.UKJ1IOqeaHOI'O K CaMOITHCUYo 0THOCHTeJ1bHbie KOJIHqecTBa 

HCb no anbcj:la-HanyqeHHIO C ITOMOillbiO KpeMHHeBOI'O .QeTeK-

nOJib30BaHHbie B pa6oTe, 6binH KBanH~HKaUHH 'q,.Q,a,' H 

qeaHeM TB<t>, .aononHHTenbHO He oqHuranHcb, TB<t> OTMbi­

T B03MO)!{Hb!X aarpSI3HeHHft 6yTHJI~OC~OpHbiMH KHCJIOTaMH. 

CKOe OCa)!{.QeHHe nonoHHSI H3 ~TOpHCTOBO.UOpO.UHbiX paCTBOpOB 

oponnacToaott srqeftKe o6'beMOM 3,5 Mn, npsrMoyronhkoft 

MM, f1onHpOBaHHbie nnaTHHOBbie sneKTpO.Ubl 5 X 40 MM 

M, 3aKpennsrnHCb B crreuHaJibHbiX rraaax Ha paCCTOSIHHH 

ra, .H qefiKa HMena MeuranKy H TepMOCTaTHpyiOillYIO py6aiii­

OBO.UHTb SJieKTpOJIH3 ITpH 80°C, 

4 
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Pe3ynbT8Tbi H o6cy):/(tJ.eHHe 

Mo.aenbHbie sKcnepHMeHTbi no aacop6uHH rronoHHSI aa KonoHKe TB<t> -

~ToponnacT H3 6M HCI noaTBep.QHJIH Hallie rrpe.QITOJIO)!{eHHe 0 TOM, qTQ 

MeTO.U SKCTpaKUHOHHOfi XpOMaTorpa~HH n03BOJISieT nerKO H 6biCTpO OT.QeJIHTb 

nOJIOHHft OT MaKpOKOJIHqeCTB BHCMyTa, HBH6onee qacTO HCnOJib3yeMOI'O SJieMeH­

Ta MHIIIeHH. B 9~JIIOeHTaX, CO.Uep)!{alllHX BHCMyT, Mbl He o6Hapy)!{HJIH ITpH­

CYTCTBHSI nonOHHSI, Cne.aoBaTeJ1bH0 0 aa)!{e npH OTHOCHTeJibHO 60JibiiiHX CKO-

POCTSIX ~HJibTpaUHH HCXO.UHOI'O paCTBOpa ., 3 Mn/cM2/ MHH nOJIOHHfi KOJIH-

qecTBeHHO aa.aep)!{HBaeTcsr cop5eHTOM. HecMoTpB Ha To, qTo nonoHHfi npaKTH­

qecKH He SKCTparHpyeTcsr TB<t> H3 HCI ::;; IM , npoaecTH ero pesKCTpaKUHIO 

paa6aaneHHOft KHCJIOTOft, KaK STO peKOMeH.ayeTCB B/3/, H8M He. y.aanOCb, 

PesKCTpaKUHSI B03MO)!{H8 KOHueHTpHpoaaaHofi HNO 3 
I 11, 

8neKTpOOC8)!{.QeHHe nOJIOHHB H3 aaOTHOKHCJiblX paCTBOpOB y.aaeTCSI npo­

BeCTH TOJibKO H3 paa6aaneHHbiX KHCJIOT ( :5 1M) /3/, Paa6aaneHHSI HJIH yna­

pHBaHHSI paCTBOpOB npHBO.USIT K 3HaqHTeJ1bHbiM 3aTpaTaM BpeMeHH, a KOHeq­

HOft UeJibiO paapa60TKH SIBJISIJIOCb 6b!CTpoe rronyqeHHe BbiCOKOKaqecTBeHHbiX 

HCTOqHHKOB H3JiyqeHHB .UJIB MarHHTHOI'O aJib~a-cneKTpOrpa~a • 

Mbi HaiiiJIH, qTo nonoHHii KOJIHqecTBeHHO sniOHpyeTCB H3 TB<t> paa6aa-

neHaott HF. Ha pHc. 1 rpa~HqecKH npeacTaaneHa cxeMa sniOHpoaaHHB nono-

HH.II 2M HF , Bbr6op KOHUeHTpaUHH ITJiaBHKOBOfi KHCJIOTbl B 9J110eHTe 6brn 

c.aenaH 5naro.aapSI TOMy, qTo B JIHTepaType eCTb yKa38HHB Ha TO, qTQ H3 

1-2M HF nOJIOHHfi SJieKTpOJIHTHqeCKH OCa)!{.QaeTCB Ha nnaTHHe/7/, O.aHa-

KO ycnoaHfi sneKTponHaa ae npHBO.UHTCSI, ITosToMy Mbr 6biJIH BbiHY)!{.UeHbi npo­

aecTH nOHCKH OITTHMaJibHbiX .[]JISI Halliefi aa.aaqH Ji.'ipaMeTpOB 6biCTpOI'O Bbi.Qe-

neHHB nonoHHSI aa nnaTHHe. HaMH 6biJIO Hafi.aeHO,qTo sneKTpooca)!{.[]eHHe s~~eK­

THBHO HlleT npH nJIOTHOCTBX TOKa > 100 rnA I cM2 (pHc, 2). I1pH STOM B Te­

qeHHe rrepBbiX 5-10 MHHYT Ha K8TO.Ue Bbi.QenBeTCB OKono 60% nOJIOHHB (pHc,3), 

8 KaqeCTBe onTHM[lJibHbiX B HaiiieM cnyqae 6biJIH rrpHHSITbi CJie/lyiOIIIHe 

yCJIOBHSI SJieKTpOOCa)!{.QeHHB: TOK 160 m A, BpeMB SJieKTpOJIH3a - 5 MHHyT, 

TeMnepaTypa 80°C. 
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DonyqeHHhie axcnepHMeHTanbHhie peaynbTBThi noasonHnH paapa6oTaTb 

npOCTOil: H 6biCTpbi1l: MeTOLl npHf'OTOBneHHSI HHTeHCHBHbiX HCTO'l:HHKOB Hany­

'l:eHHSI LlnSI npel(H3HOHHO:lf MBf'HHTHOil: anb<j>a-cneKTporpa<j>HH. t.fepea 15 MHHYT 

nocne LlOCTBBKH MHIDeHH a na6opaTopHro npenapaT nonoHHR nepeaasancR Ha 

H3MepekHe. DocxonbKy noTepb nonOHHR npH 9KCTpaxuHOHHo1l: xpoMaTorpa<jJHH 

H anroHpOBBHHH 2M HF npaKTH'l:eCKH HeT, XHMH'l:eCKHil: BbiXOLl onpeaenSinCSI 

TonbKo nonHoToil: anexTpooca*LleHHR • 

Paapa6oTaH.HaR MeTOLlHKa nerxo ocymecTBHMa a aaKphiThiX aawHTHhiX 

60KC8X C nOMOIIIbiD KOnHPYIDIIIHX MB.HHnynSITOpos, 'ITO O'l:e.Hb BB*HO npH pa-

6oTe C BbiCOKOBKTHBHhiMH npenapaTaMH. 
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