


HaTpHeeo- Kan b~He&~e xnOPHAH~e paccon~ nonyocTpoea 4eneKeH 
l~ro-BocT04H~H Kacn11i:1l npeACTaen~oT co6oH MeTannoHOCH~e rHApo
TepM~, noA06H~e cy~ecT ay~HM a KanH~PHHH H KpacHOM MOpel t( 
B HHX coAePli<HTC~ - 1 r In CTPOH~H~, - 0, 5 r In 6poMa, MHoro 
HOAa 1-24 Mrlnl, li<Me30, MeAb, ~Wb~K, KaAMHH, TannHH,CBHHeU, 
HMeOTC~ MOnH6AeH, ~HPKOHHH, THTaH H AP · Paccon xapaKTepH3y
eTCR 3Ha4eHHeM Eh •0,15 B H pH ... 6 12~ K 3THM HCT04HI-!KaM npo
R&nReTcR see eo3pacTa~I-IH I-IHTepec13-5~ 

noKa3aHo 16~ 4TO CBHHe~ H UHHK B 3THX BOAaX HMeOT uen~H 
Ha6op KOMnnCKCH~X ~OpM C xnOpOM. 06Hapyll<eH~ KOMnnCKC~ C 3a
PRAaMH: t+, 0. 1-. 2- . EcTecT&eHHO, 4TO AnR nonHsaneHTH~x 3ne
MCHTOB KapTHHa MOll<eT OcnOli<HRTbC~ OAHOBpeMCHH~M Cy~eCTBOBaHHCM 

ABYX- H 6onee &anCHTH~X ~pH 3nCMCHTa. 
0AHHM H3 TaKHX nonHBaneHTH~X 3neMeHTOB, HaXOAR~HXC~ 8 

paccone a eecoeoM KOnH4eCTBe I- 0,1 Mrlnl, RanReTcR TannHH . 
HopManbH~H OKHCnHTenbHo-aoccTaHOBHTenbH~H noTeHuHan nap~ 
Tl S+ /TI t + paBeH 1. 28 B. no3TOMY B paCTBOpe c BenH-
4HHOH Eh =0 , 15 B AOnli<HO npeo6naAaTb OAHOBaneHTHOe COCTO-
RHHe TannHR, 0AHaKO 3aMe4aTMbHO, 4TO CO BPCMeHeM npH KOH
TaKTC c B03AYXOM H3 paccona awnaAaeT rHAPQOKHCb ll<ene3a I 3+ I 
H c He.-:1 coocali<AaeTcR TannH.-:1 lpn PTI(OH)s=45 ,21. CneAoBaTenbHO, 
8 paccone COACpli<HTCR onpeAeneHHaR AOn~ aTOMOB TannHR B TPCA
aaneHTHOM COCTORHHH. 3TO MOli<HO nQH~Tb, ecnH BCnOMHHTb, 4TO 
ycTOH4HBOCTb ranoreHHAH~X KOMnneKcos TannH~ i 3+ I aenHKa 
I pKTICI.i' -18, pK TIJ.i' ... 301. 

Uenbo 3TOH pa6oT~ ~•~nacb non~TKa onpeAeneHHR ~oneH aTo
MOB TannHR 8 pa3H~X aaneHTH~X COCTORHH~X B 4eneKeHCKOM paccone 
npH Eh -n, 15 B 1-1 pH · 6 c nOMOUibO aAcop6UHH TannH~I1~3+1 
Ha aHHOH006MeHHOH CMOne . 

3KCnEPHMEHTAnbHAR 4ACTb 

B o~Tax 6~a onpeAeneHa KOHueHTpauH~ TannH~ a Tpex BH
Aax 4eneKeHCKHX pacconoa . Bo-nepe~x, a HCXOAHOM paccone, T.e. 
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Ha yCTb~X pa3n~4H~X CKBa*~H H B O~eM KOnneKTOpe 4eneKeHCKOrO 
XH~4eCKOrO SaBOAa /4X3/, C06~pa~eM BOAY C MHOrHX CKBa*HH. 
Bo-eTOp~x, e BOAe , Hac~~eHHOH cepoeoAOPOAOM. TpeTHH BHA pac
cona OT6Hpanc~ An~ aHanHsa nocne e~naAeHH~ HS Hero rHAPOOKHCH 
~enesa, KOTOpa~ CaMonpOHSBOnbHO o6pasyeTC~ npH OKHCneHHH ABYX
eaneHTHOrO *enesa KHCnOPOAOM BOSAYXa. 

An~ onpeAeneHH~ KOH~eHTpa~HH TannH~ npHMeH~nC~ 4YBCTBH
TenbH~H MeT~ HSOTOnHOrO pas6aaneHH~ C cy6cTeXHOMeTpH4eCKHM 
B~TeCHeHHeM : B Ka4eCTBe ' HSOTOnHOrO OTMeT4HKa HCnOnbSOBanc~ 
paAHOaKTHBH~H HSOTOn TannHH-202 /T112 =12 AHeH, Ey =440,2; 
509,8; 521,5 K3B/, KOTOp~H nony4anC~ nyTeM o6ny4eHH~ ABYOKHCH 
CBHH~a nOTOKOM 6~CTp~X /650 HaB/ npOTOHOB Ha CHHXpO~HKnOTpO
He n~n OH~H H ero nocneAY~ero ~AeneHH~ H3 cMecH OKHcnoa c 
noMO~b~ TepMOXpOMaTorpa¢MH / 8< 

An~ aHanHaa 6panocb 100-200 Mn 4eneKeHcKOH eo~. B Hee 
BHOCHnC~ TannHii-202 I - 106 HMn/MHH. I. 3aTeM A06aen~nc~ ~APO
KC~naMHH /con~HOKHcn~H/ An~ nepeBOAa TannH~ B OAHOBaneHTHOe 
COCTO~HHe. PaCTBOp Harpeeane~ B Te4eHHe 0,5 4aCOB AO 70°C, 

Ha BOAW npH pH~12 oca*AanHeb ~APOoKHCH ~en04H03eMenbH~x 
H APYrHX rHAPOnHSY~HXC~ MeTannoe, KOTOp~e MOrnH 6~ B AanbHeiiweM 
MeWaTb 3KCTpaK~HH Tann~~ / 1+/ , npH 3TOM TannHH /1+/ KOnH4eCT
BeHHO ocTaaanc~ a pacTeope. 3aTeM npoBOAHnacb eeneKTHBHa~ 
3KCTpaK~H~ Tann~~ /cpeAa: CN- , TapTpaT, pH > 10/ e BHAe Tan
nHH/ 1 +I AHTH30HaTa. Aanee c noMOII(b~ cTaHAapTHoro BOAHoro 
paCTBOpa PTYTH /pHz12/ npOBOAHnOCb cy6CTeXH0MeTpH4eCKOe B~Tec
HeHHe TannH~ H3 OpraHH4eCKOH ~aS~. 

Ben~4HHa pH paCTBOpa PTYTH B~6Hpanacb B COOTBeTCTBHH C 
y -6 / 7 / 

KOH~eHTpa~HeH TannH~/1 + /~THSOHaTa /-10 H/ . HaMep~nacb 
aKTHBHOCTb BOAHOH ~as~. 3Ha~ aec e~TecHeHHOro TannH~ H AOn~ 
aKTHBHOCTH, nepeWeAWY~ B BOAHY~ ~asy, MO*HO onpeAenHTb KOH
~eHTpauH~ TannH~ B BOAe. 

On~T~ no cop64HH TannH~ Ha cna6oocHOBHOH aHHOH006MeHHOH 
CMonef 6~pOBOAHnHCb B CTaTH4eCKHX ycnOBH~X. 4HCTa~ CHOna BeCOM 
1 r noMe~anacb e Te~OHOBy~ npo6HpKy, KYAa A06aen~nocb 10 Mn 

4eneKeHCKOH BOA~, H3BeCTHOe KOnH4eCTBO TannH~-202 /-10 4HMn/MHH/ 
H 2 Mn pacTaopa OKHcnHTen~ /H20 2 I HnH eoccTaHOBHTenR /rHAPO
KCHnaMHH/. Cop6uH~ npoeo~nacb e Te4eHHe 24 4acoa npH eeTp~
XHBaHHH Ha na6opaTOPHOM BH6paTope. 8 OTAenbH~X on~TaX no cop6-
4HH TannH~ H AP· MeTannOB H3 4eneKeHCKoH BOAW Ha aHHOHHT fiwno 
YCTaHOBneHO, 4TO 3TO epeMR AOCTaT04HO An~ AOCTH*eHH~ paBHOBe
CH~. 

no OKOH4aHHH on~Ta HSMep~naCb y -aKTHBHOCTb CMOn~ H BOA
HOH ~as~. 3aTeM a~4Hcn~nHcb npoueHT ocTaeweroc~ a pacTeope 
TannH~ H K03~HUHeHT~ pacnpeAeneHH~ An~ OAHO- H TpexeaneHTHO
ro TannH~. KpoMe Toro,Hcnonbsy~ COAep*aHHe TannHR e HCXOAHOH 
BOAe,~ OUeHH BanH COAep*aHHe TannH~ B BOAHOH ~ase B MK r/n. 
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PE3YnbTAT~ H 06CYIAEHHE 

B Ta6nHUY caeAeH~ 3KcnepHMeHTanbH~e H pac4eTH~e AaHH~e. 
Hs nony4eHH~x AaHH~x eneAYeT, 4TO y OAHOeaneHTHoro TannH~ Ko-
3~H4HeHT paenpeAeneHHR Kd ~ 1,3,T.e. OH ena6o eop6HpyeTeR 
eMOnoi1. Y TpexeaneHTHoro TannHR oH paeeH -1 ,2·1 03. 

Cop64HR TannH~ H3 HCXOAHOH 4eneKeHeKOH BOA~ COeTaBnReT 
40,3%. C y4eTOM eop64HH TannHR /1+/, KOTOpaR He paBHa Hyn~, 
MO*HO 3anHeaTb 1 4TO AOnR TannHR /3+/ B 4eneKeHCKOH BOAe <0,40 
H COOTBeTeTBeHHO AOnR OAHOBaneHTHOrO TannH~ > 0,59. C TaKHM 
~BOAOM cornaey~Te~ AaHH~e, nony4eHH~e B On~TaX, B KOTOP~X 
KOHUeHTpaUH~ TannH~ OnpeAenRnaeb nocne B~naAeHH~ rHAPOOKHCH 
*enesa /cKB. r-37/. EcTeCTBeHHO npeAnOnO*HTb, 4TO npH 3TOM 
B BOAe OCTane~ BeCb OAHOBaneHTH~H TannHH, TaK KaK OH He eo
oea*AaeTC~ c rHAPOOKHeb~ *enesa /eM. Ta6nHuy/. 

HaHMeHoBaHHe 
o6pasua HnH Eb /B/ 
npoueeca 

* HcXOAHa~ BOAa 0,15 

TaGnHua 

CoAeP*aHHe 
TanH~ B BOAe 
MKr/n % 
125± 1, 3 100 

Kd 

Mn/r 
npHMe4aHH~ 

• AaHo cpeAHee SHa
-------------------- 4eHHe KOH4. Tl B BoAa noene oca*-

AeHH~ rHAPOOKHCH 
*enesa /r- 37/ 

BoAa nocne oea*-
AeHH~ MOHOeynb-
¢MAa *eneaa/Y- 1/ 

0,5 
H202 

Cop64H~ Ha aHHo- o:T5 
HHTe HS HeXOA- 4HCTa~ 

HOH BOAbl BOA a 
--:o-:1 
N2H40H 

82±1 65,6 **-
paceonax Ha yeTb~x 
CKBa*HH:r-37,r-16, 
r-30 H B KOnneKTO
pe 4X3 

52±1 58,4**-

1 ,25 1. 0 

74,6 59,7 

112,5 90 

fnJ"e-.., npH BeAeHO eOAep
*aHHe Tl e %.3a 
100% npHH~TO KOnH-
4eCTBO T1 B HCXOA
HOH BOAe . 

1, 3 

CpeAH CKBa*HH, 3KcnnyaTHpye~x Ha 4eneKeHe, HMeoTc~ TaKHe, 
BOAa KOTOpbiX HaC~~eHa cepOBOAOPOAOM. Ha OAHOH H3 TaKHX CKBa*HH 
/Y-1 / BblnaAan OCaAOK MOHOCynb~HAa *enesa /6~ COAeP*a~H TannHH 
/-1% no eecy/. 

3 



AHa~H3 noKasa~, 4TO 40% Ta~~HR ace ~e ocTaeTcR a pacco~e, 
4TO COBnaAaeT C AO~e~ Tpexaa~eHTHOrO Ta~~HR 8 HCXOAHO~ BOAe. 
BHAHMO, npH CTO~b B~COKO~ KOH~eHTpa~HH ra~oreHHAOB B 4eneKeH
CKOH BOAe TannH~ 13+ I npoXOAHT cepoaoAOPOAH~H 6apbep. Heo6xo
AHMO OTMeTHTb, 4TO CBHHe~ HMeeT MeHee YCTOH4HB~e ranoreHHAH~e 
KOMnneKCbl lpKPbCI

4
-2 .. 1,41, 4eM TannHH 13+/• 0AHaKO ero 

COAep~aHHe 8 ynOMRHyTOM B~We MOHOCynb~HAe ~enesa COCTaBnReT 
nHWb 0,15% no eecy /5/, XOTR KOH~eHTpa~HR CBHH~a 8 BOAe B 10 pa3 
6onbwe , 4eM TannHR. EcTeCTBeHHO npeAnono~HTb, 4TO TannHH I 3+!, 
KaK H CBHHe~, ocTaeTcR e paccone, a cooca*AaeT~R c cynb~HAaMH 
TannHH 11+1. 

HCXOAR H3 ~WeCKa3aHHOrO MO~HO YTBeP~AaTb, 4TO B 4eneKeH
CKOH BOAe npH E h =0, 15 B H npH pH .. 6 TannH~ Ha - 60% Ha

OAHTCR B OAHOBaneHTHOM COCTORHHH . 

B 3aKn~4eHHe asTop~ 6naroAapRT 3a HHTepec K pa6oTe H.3sa
PY H ~. C .KopOTKHHa. 
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PyKonHcb nocTynHna a HSAaTenbCKHH OTAen 
6 MaR 1980 rOAa. 
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