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COBEPHIEHCTBOBAHHE CHCTEMbI OBOPOTHOI'O
BO/IOCHABKEHHAI TOPHO-OBOI'ATHTE/IBHOI'O

KOMBHHATA

[poBezieH cpaBHHUTE/IbHBIF aHA/IH3 PASTHYHBIX CITOCOG0B KOHAMLIHOHHPOBAHHA OGOPOTHBIX
Boa oboratutessHOF gpabpriku [ OKa «OpasHaT 1 6/1H3KO pacriooXeHHbIX MPEArpPHATHE.
PaccMotpeHp! TexXHOMOrMH He/IOYHOro M KapOOHATHOIO OCaXACHHSA, COPOLIMH Ha HOHOOO-
MEHHOH CMo/Te, CMellIHBaHHs GOH/IbTPALIMOHHBIX BOA CO CTOKaMH 30/100TBasia 1911 u cToka-
MH TOPOZICKHX OYHCTHBIX COOPYMXeHHH. B KauecTBe KpHUTepHsl CpaBHEHHs HCIIOMb30BA/THCH
rIoKasate/IM (/IoTaLMOHHOTO OborallleHHs MeaHo-MoaHoaeHoBbIx pya. s CI 1 «pasHar
PEKOMEH/IOBaHa TeXHO/TOIHSl COBMECTHOTO KOHAMLIMOHHPOBaHHS (DH/IBTPALIMOHHBIX BOA CO
cToKamu 3o/100TBas1a TOL M rOpoACKHX OUYHMCTHBIX COOPYIKEHHH, I7/IaBHBIM TPEHMYIIECTBOM
KOTOPOH SIB/ISICTCA 3HAYHUTE/IbHOE YBE/THYCHHS Pecypca TeXHO/IOTHYECKHX BOA H MHHUMA/Tb-
Hble 3aTpaThl Ha KOHAMLIMOHUPOBAHHE.

KroueBbie c/10Ba: XBOCTOBOE XO3AFICTBO OOOraTHTE/IbHBIX (habpHK, OYHCTKA M KOHAHMLIHO-

HHPOBaHHEe CTOKOB, H3B/IeHeHHe LIeHHbIX KOMITOHEeHTOB H3 CTOKOB, cXxeMa Boaooéopora.

pUMeHsieMble B HacToslliee

BpeMsl TEXHO/IOTMM /I0ObIUM,
oboralleHus1 U TepepaboTKu pya Tpe-
OYIOT COBEPILEHCTBOBAHUSA, U B IIEPBYIO
ouepenb BHeApeHWsl 3aMKHYTBIX CXEM C
MaKCHMa/IbHO TTO/THBIM BOZOOOOPOTOM U
C TOMNYTHLIM H3B/IeUeHNeM LIeHHBIX KOM-
[MIOHEHTOB M MHWHHMM3ALIMel 3arpssHe-
HUA OKpyzKaroller cpessl [1].

BaxHoil 3samaueli, pemaemort IIpu
OpraHu3alMU CUCTEM OBOPOTHOrO BO-
MOCHaOXKeHUsT Ha TOpHO-06oraTHUTe/1h-
HbIX TPeANpUATUAX, SBISETCS MaKCH-
MaslbHOEe HCITO/Ib30BaHKe B IPOW3BOACT-
Be CTOKOB C/IOKHOTO XHMHUYECKOTO CO-
CTaBa, OOpa3yoNMXCA B pe3ynbTare
CMEXHBIX TIPOLIECCOB Ha YCTaHOBKaXx
BhIlle/IaUMBAHMA WM TMAPOMETalIyp-
I'MH, WIK Ha APYrUX MMPOM3BOACTBEHHBIX
KOMII/ICKCaX, a TaKKe OYMIIeHHBIX Obl-
TOBBIX CTOKOB [2].

Ha 'OKe «QpasH3™ OCHOBHOM T1O-
TOK TeXHO/IOTHUECKOM BOAbl (DOPMUPY-
erci 3a cueT COPOCOB OTCTOMHOIO
MpyAKa XBOCTOXPaHW/IMINA. DTU BOABI

XapaKTepu3yIoTCH  LIe/IOUHON  CpedoH,
BBICOKOM KOHILIGHTPaLIMeil KapOOoHaTHBIX
HOHOB, Ma/lbIMM KOHLIGHTPALMAMU HO-
HOB TfXKe/bIX MeTaroB (taba. 1).
CylieCTBeHHO OT/IMYAIOTCS [0 COCTa-
BY pUABTpaLIMOHHBIE BObI, COOpPaHHbIE
B (QUAbTPAIIMOHHBIE KaHa/bl M3 BOAO-
HOCHBIX C/I0€B MO/ OCHOBaHUEM I/IOTU-
HbI 1aMObl. DTH BO/bI XapaKTePU3YIOTCH
HeNTpasIbHBIMA M C/TaOOKUC/IBIMU 3Haue-
HUuAMHM pH, BBICOKOM KOHLIGHTpaLMemn
CYbOKCUIHBIX WOHOB W 3aMETHBIMH
KOHLIGHTPALMAMHY HOHOB TsKE/IbIX Me-
TannoB (taba. 1). [NpuunHon oTavuuit B
MOHHOM COCTaBe C/MBOB IIpyaKa M
PUIBTALIMOHHBIX BOA XBOCTOXPaHW/UIIA
SB/IAIOTCA TIPOLIECCHl  OKUC/IeHHSl CY/lb-
dUAHBIX  MUHEpPasioB, COIMPOBOKIAIO-
IMecs TOAKUC/ICHHeM XKUAKONM (hasbl U
repexo/ioM B Hee HOHOB TAKeNbIX Me-
tannoB. HeratuBHOe Bo3zelicTBHe Ha
OKPYXKalOIYIO cpeay OOYC/IOB/IeHO Mpe-
VIMYIIECTBEHHO 3arpsi3HeHUeM TIPUPO/I-
HBIX BO/ COMCPHKALUIMMUCH B (PUIBTPA-
LIMOHHBIX BOJIAX MPOAYKTaMH OKHC/IeHUS

97



Tabmyua 1.

CocraB M CBONHCTBa CTOKOB T OpHO-O6OI' aTHTe/IbHOro

npeanpHsTHA
NeNe Ipoaykr Konuenrpauus, mr/a
pH [Cu] [Fe] [COs) [Or] [SO.*]
1 O6111rie XBOCThI 10,1 0,01 0,01 125,0 12,0 367,0
2 CnvB OTCTOMHOTO MpyaKa 7.8 0.04 0.02 178.0 75 3985
XBOCTOXPaHUAUIIA
3 PunbTpallMoHHbBle  BOIBI 6.5 45 15 114.2 4.2 625.0
XBOCTOXPaHU/UIIA
4 | Crowu roporekix ouuct- | 74| g1 | 004 | 1980 | 753 | 4305
HBIX COOPYKEeHUMN
5 Crtoru 3onootBana TIOL] 8,2 0,01 0,01 450,0 0,9 350,3
Or — opraHryeckure coenrHeH s
Tabnuua 2
KoHueHTpauusa H KO/IH4eCTBO PacCTBOPEHHOH MeH,
nonaaaromel Bo (p/10TallHOHHBIH MPOLecc
NeNe HaumeHoBaHHe npoayKkTa CyTouHbIH KoHnuenrpaumus, co- KonnuecrBo
obbem, Bec; | nepmxanue pacrBo- | pacrBopumoin
T/CyT PHMOM MeaH, Mr/ Meau, Kr/cyT
1 CTOKM MpYAKa XBOCTOXPaHWIHILIA 85000 0,04 3400
2 DubTparthl XBOCTOXPAHU/IHIIA 15000 4,5 67 500
3 HcxonHas pyaa 70000 5,0 350 000

MMHEPaZIoB TsXKe/bIX MeTa/l/IoB: HOHaMU
Menu, CBUHLIA, LIMHKa Y XKere3a.

Tarkum o06pa3oM, QUABTPALIMOHHbIC
BO/Ibl XBOCTOXPAHH/INII OOOTaTUTe/TbHBIX
¢abpUK OMHOBPEMEHHO IMPeCTaB/IfIOT
CODOM MCTOYHHMK LIGHHBIX KOMITOHEHTOB
M KWCTOYHMK 3arps3HeHHs OKpYXKalollek
cpeabl. B TpaauiIMOHHO HCIIONB3YEeMbIX
cXeMax 3aMKHYTBIX LIMK/IOB BOA00GOPO-
Ta IMPeayCMOTPEHO Hanpas/IeHUe TaKUX
BO HEIOCPenCTBEHHO B OOOoraTuTe/lb-
Heid mepenen. OnHako, Kak TIIOKasasl
OMbIT MNpPUMeHeHHs OBGOPOTHOrO BOAO-
cHabxenus Ha ['OKe Opashs™, Ha-
rpaB/ieHre (PUABTPATOB XBOCTOXPaHHU-
nullla Ha oboratutenbHylo pabprKy co-
[MPOBOXKAAETCH CHUXEHHeM TeXHHKO-
3KOHOMMYECKMX TOKasaTeslell TeXHO7IO-
riuyeckoro mnpotecca. [lostomy, B mMo-
c/lelHye TOoAbl Ha MNPeArpUSTHU «Ipas-
H3T» [EHCTBOBa/la CXeMa YaCTUYHOIO
OBOPOTHOTO BOAOCHabOXKeHHs, Tpeay-
CMaTpUBalollasi BO3BpaT Ha oboraTu-
TenbHyio PabpHKYy /AMIlb  TO/IOBUHBI
pUABTPALIMOHHBIX BO/I.
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HeratuBHoro BausiHue UABTpaLIU-
OHHBIX BOA MOXeT ObITb OOBACHEHO
(rakTOM 3HAUMTE/IbHOTO YBeIMUeHUs KO-
MYEeCTBa OKUC/ACHHBIX, OTHOCHTE/BHO
XOPOILIO PAaCTBOPUMBIX COeNVMHEHUI Me-
[W, TIOMNAZaloIMX BO  (PAOTALIMOHHBIM
npouecc [3]. Kak BuaHo u3 Tabn. 2, Ko-
MMUYeCTBO MeaM, cozaepKalleecs B
pHABTPALIOHHBIX BOAAX COMOCTaBHUMO C
KO/IMYECTBOM PacTBOPHMONM Mear B
oforalliaeMoi pyae ¥ 3HauKTe/bHO Ipe-
BHIIAET PACTBOPEHHOM Meau, coaep-
J)Kalleecss C CAWBE OTCTOMHOrO Mpyaka
XBOCTOXpaHwMia. HeobxoanmMo otMme-
THTb, UTO CIIOCOGHOCTh Meau, coaepka-
IIEHCA B CTOKAx M ODOPOTHBIX BOAaX, K
AKTUBALIMM MHHEPa/ZIoB M CBA3LIBAHHIO
p/1I0TaLIIOHHBIX PEareHTOB 3HaUHUTe/IbHO
BhIlle, YeM Y OKHMC/IeHHOM Meau, coaep-
JKalllefcs B MCXOAHOM pyae. ITo oby-
CMOB/IEHO BBICOKOM AHCII@PCHOCTBHIO CO-
eMHEeHW Meau, OOpPa3vIoMXCA MPU
CMEIMBAHUKU CTabOKHC/IBIX PUIBTPALIY-
OHHBIX BOA U CabOIlIe/IOUHBIX CTOKOB
OCBET/IUTE/TbHOTO TPYAKa.



['locnenoBaTentHOCTh Tpo-

TeKaHWA peaKI_II/Iﬁ U O0CTU-

CaCo, JKMMble KOHILIGHTPAIIMU HOHOB

Lg[Me]

MgCO;;\

CaMg(Cog)2

MeTa//IOB MOMHO — OLICHUTD,
WCTIO/B3Ysl [IMarpaMMy TepMO-
[VHAMIUeCKOM CTabU/IbHOCTU
COe/IMHEeHN B KOOPMHATax
—lg [me].
PaccunrtanHble a1 YKa-

3aHHBIX YC/IOBUM AWarpaMMbl
npescTaBiaeHkl Ha puc. 1.

Puc. 1. /Ilnarpamma TepMoaAHHaMHYeCKOH CTaGHABbHO-
CTH Kap6oHaTOB Ka/bLIHA H MarHHA H rHAPOKCOKap6o-
Hata MeaH NPH BapbHPOBaHHH LUE/TOYHOCTH (bH/ABTpa-
Ta (IpH KOHUeEHTpaUuHH OHKapOGOHaT HOHOB
Mmoawp/n): 1, 2, 3, 4 - rpaHuLBl YCTOMUMBOCTA OCAAKOB Kap-
GOHATOB Ka/lblLIMsl, MarHusi, Meau B obnactu pH 6onee 6, 3; 5,

6, 7, 8 — npu pH menee 6,3

Haubonee npocteiM mnyTeM HelTpa-
NvsalvMi  (PUABTPATOB XBOCTOXPaHW/IN-
Illa AB/SeTCS UX BO3BPAT U cOPOC B XBO-
CTOXPaHU/IHIIIEe C OCHOBHBIMM XBOCTaMH.
OmHako, Kak [IOKasa/ld Pe3y/bTaThl
[MPOMBIIIZIGHHOTO  3KCTIepUMeHTa, [IpU
BO3BpaTe B XBOCTOXPAHU/MIIE (OH/IBT-
PALMOHHBIX BOA CHHXKaeTCHd CKOPOCTb
OCBeT/IeHHsl BOAbl B MPYIKe U BO3pacTa-
eT BbIHOC B 060OPOTHYIO BOAY TOHKOANC-
MepCHbIX COeAVMHeHWN Meau W APYryx
THXKe/bIX MeTa/l/IoB.

OeKTHBHBIM  [IYTeM  CHUXKeHHs
KOHLIGHTpALMM HMOHOB TsXKe/lbIX MeTall-
7I0B ABASIeTCH OCaxKAeHUe MMAPOOKUC/IOB
Y THUAPOKCOKAapOOHATOB METa/l/IoB C HC-
MoMb30BaHKeM 1Ie/IouM WU KaycThde-
CKOW CO/Ib.

[Mlpu pH  Gonbme 7 mnpoTekaioT
crieflyiolIre PeaKLMH:
Ca?"+ HCO3 = CaCO3+ H* (1)
Mg*+HCO3 = MgCO5 + H* 2
Ca’"+ Mg®*+ 2HCO3 =
—CaMg(C03)2 + 2H" 3)
2Cu*t+ HCOs3 + 2H,0 =
=Cuy(OH),CO3 + 3H* @)

IR

AHany3 MO/MYYeHHBIX —/Ava-
rpaMM TO3BO/ISIeT  3aK/IIO-
YWTb, 4YTO TIOC/Ie0BATe/lb
HOCTb OCaxK/ICHUs MeTa/l/IoB
B obrnactu pH 6Gonee 7,3

cnenyomas: Cuy(OH)2COs,
104 CaMg(COg3)s, MgCQOs,
CaCOs3. 310 o03Hauaer, 4TO

MepBOHaYa/IbHO OyeT Oocax-
AaThcs KapOoHaT Meau, 3aTeM
KapOOHaThl Ka/bLMs U Mar-
Hus. [laHHasA mnocrienoBaTe/Ts-
HOCTb OOOCHOBBIBAET BO3MOMKHOCTb OCaXK-
[IeHVsl PaCTBOPEHHOM Meau TPy MHH-
Ma/TbHBIX PACXOZIOB PeareHTa — OCaUTelIs.

[lnst OLIGHKU B/WSHUS Ha KOHLIGHTP-
LIMIO MOHOB MeqlM KOHIIGHTpallMKU pea-
reHTa ocaautess ObIIM PACCUMTAHbBI
TepMOAMHaMUYecKre MapaMeTphbl peak-
LM PacTBOpPeHUs KapOOHATOB, TMAPO-
KCOKapOOHATOB U TMAPOKCUIOB Mead B
MIPUCYTCTBHUU THUAPOKCHIBHBIX U KapOo-
HaTHBIX MOHOB (Tab. 3).

AHasmu3 TpeacTaBleHHbIX B Tabn.4
YpaBHeHHM A7 YC/IOBUM OCaKAeHHs
Menu U3 (PUABTPATOB XBOCTOXPaHU/IHIIA
['OKa «QpasH3T™ MOKaK3blBaeT, uTo
yBe/MueHre KOHIIeHTpalMU KapOoHart-
HBIX HOHOB YMEHbIlIaeT PaBHOBECHYIO
KOHIIGHTPALIMIO MeaI, B COOTBETCTBUH C
ypaBHeHWeM B Tabn. 3 CBsA3bIBAIOIIEM
KOHLIGHTPALIMM UOHOB Meau U GHKap6o-
Hat HoHa B obnacty pH ot 6,3 1o 10,3.

[lnst MpOBepKH PpesynkTaTOB pacue-
TOB ObIIU TIOCTAB/EHBI OIBITHI IO OCaXK-
[IeHUIO Mead M3  (PUIBTPATOB XBOCTO-
XPaHW/HIIa NPeArPUATHS «DPASHIT.
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Tabmmua 3

TepMoanHaMHYeCcKHe MapaMeTpbl peaKUHH C y4acTHeM MeaH
B TBepaOH H BOAHOH cpeAe CK/lIaAHPOBaHHBIX XBOCTOB

NeNe YpaBHeHHA peaKlUuH AG® LgK
1 Cu”* + H,CO5 = CuCO5 + 2H* 9,67 -7,09
2 Cu”* + HCO4 = CuCO; + H* 0,98 -0,71
3 Cu”* + CO5” = CuCOs5 -13,11 9,62
4 2Cu”* + H,CO5 +2H,0 = Cuy(OH),CO5 + 4H* 14,88 -10,91
5 2Cu”* + HCO3 + 2H,0 = Cuy(OH),CO5 + 3H* 6,19 -4.54
6 2Cu”* + 2H,0 = 2Cu(OH), + 2H* 12,55 -9,2
7 Cuy(OH),COs3 , 2H,0 = 2Cu(OH), + HCO5 18,91 -13,87
8 Cu,(OH),CO; , 2H,0 = 2Cu(OH), + CO5* + 2H* 33,0 -24 21
9 Cu(OH), = CuO,* + 2H* 41,8 -30,67
Tabmvia 4
CoOTHOLIeHHsI MeKAY KOHLeHTPaUHAMH KOMIIOHEHTOB (bH/IbTpaTa
B YC/IOBHAX PaBHOBECHA pPeaKUHI OKHC/AEHHA C Y4aCTHeM COeAHHEeHHIH MeaH
NeNe ypaBHe- VpaBHeHHsI CBA3HM MeXKAY KOHUEHTPaUuHAMH O6nacrs pH
HHH peaKUHH KOMIIOHEHTOB HOHHOro CcocCtaBa
4 lg[Cu®*] = 5,45 - 0,5lg[H,CO4] - 2pH Menee 6,3
5 lg[Cu®*] = 2,27 - 0,5lglHCO5] - 1,5pH Or1 6,3 10 10,3
6 1g[Cu®] = 9,2 - 2pH O110,3100 11,1
9 1g[Cu0,*] = -30,67 + 2pH Bornee 11,1
Tabmvia 5
MuHepanbHBIH COCTaB /1eKanbIX XBOCTOB
Musnepan Coaepxanue, Munepan Coaepxanue,
% %
KBapil, oraz, XanieaoH 30,3 MarheTtuT, reMaTut 0,73
CepyLINT, MYCKOBUT 25,0 Xnaopur 0,41
[Tnarvoknas 22,5 [vric 0,27
[lonesbie mrmaTol 7,53 [etut 0,12
Ka/IbLIUT 3,23 Cunepur 0,12
[ MHKCTBIe MUHeparibl 1,73 ["MapokcokapOoHaThl Meau 0,06
[Tupur 1,57 XannbKOIMUPUT 0,05
ABrut 0,99 Tanbk 0,05
[onomut 0,98 Cdpanepur 0,05
B 9KCI1IeprMeHTe HCITO/Tb30Ba/IMCh OKpVYZKallmyio 3KOCUCTEMY, HW/IW IIPH-

[IPOMBIIIZICHHbIe (PUABTPALIMOHHBIE CTO-
Ky xBocToxpanuuiia ['OKa «9pasHam,
MMHEpPa/IbHBIN COCTaB MECKOB KOTOPOro
npeacTaBieH B Taba. 5.

PesynbTaThl OIBITOB, Ipe/CTaB/IeH-
Hble B Tab/1. 6 IOKasbIBAIOT, UTO B IPU-
CYTCTBUM KapOOHATHBIX TOPOAHBIX MU-
HepasioB (Ka/blIMTa, A0/IOMUTa U MarHe-
3WTa) OcakaeHue Mear A00aBKaMH CObI
(mpu pH 6onee 8) obecrnieurBaer mnony-
YyeHWe CTOKOB, /IOIYCTUMBIX K cOpocY B
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TOMIHBIX /711 WCTIONBb30BaHUs B KauecTBe
TeXHO/IOTMYECKOH BOBl B IIpolieccax
v3Me/IbueHHs U (p/IoTallku.

C mnpakTUYeCcKOM TOYKH 3pPeHus, I10-
Y4eHHble pe3ynbTaThl OOOCHOBBIBAIOT
BO3MOXHOCTh CHHXKEHHs KOHLIeHTpaLiu
Meau B CTOKax XBOCTOXPaHW/MII obora-
THUTe/IbHBIX ~ (pabpHK € TIOMYyueHUeM
dunsTpartoB, coaepxammx 0,08 - 0,15
Mr/N MOHa MeaM, UTO IIpHeM/IeMO /s
HICIIO/Ib30BaHMs TaKUX BO/ B T@XHO/OTH-



YeCKHX IpoLIeccax MaMerbueHust U dprio-
TaLlMU.

B oTcyTcTBHE A0CTaTOUHOrO Komuue-
CTBa KapOOHaTHBIX HOHOB 3(P(DeKTHB-
HOCTb OUYMCTKH OT HMOHOB MeaM CYIIeCT-
BeHHO CHUKaetcd (taba. 6, onbiTh 1,2).

B TakMx ycroBHsSX CTAHOBUTCH HEOOXO-
VMBIM TIPOBE/IeHN e OUMCTKH CTOUYHBIX BO
APYTMMM CTIOCOOaMH, HarlpyMep C IIprMe-
HEeHVeM COPOLIMOHHOM TEXHO/TOTHH.

[Mpu npoBemeHrr mMabOPATOPHBIX
HccnenoBaHUA COPOLIMOHHONM TexXHO/Oo-
MM OYUCTKKM (PUABTPATOB OblIv OIpe-
fiefleHbl TeXHO/IOTHUeCKK e BO3MOXKHOCTH
rpoLecca copbLyy MOHOB Meau Ha Ka-
THOHOOOMEHHBIX COpOeHTax.

C 1enbio ornpeneneHys BO3MOMKHBIX
pe3ynbTaToB Mpy copOLMM W BhiOOpa
HMOHHTa ObI/IM MIPOBeIeHbl UCCeI0BaHHS
[0 COPOLIMOHHOMY K3B/ICUEHUIO Meau
vonntamd Mapok KY-2-8 u Kb-4 mnpu
PA3/IMUHON  MPOAO/MIKUTE/IBHOCTH  TPO-
Liecca cCopOLIMH.

DKCIeprMeHThl TIPOBOAWINCh B CTa-
THUECKOM peXKMe Ha MPOMBILIZIEHHbIX
obpasuax cmon [4]. CornacHo HCHONb-
3yeMOol METOIMKE HCIIBITYeMbIH PacTBOP
MPOIyCKaziCsl Yepe3 croil copbeHTa B
COPOLIMOHHOM KO/IOHKE BBICOTOM 1,2 M
ripu ckopoctd 1 10 12 cm/mun. O6mas
MMPOAO/MKHUTE/IBHOCTh  COPOLIMKM  COCTaB-
nsna ot 10 mo 120 muH. Pesynbrath
SKCIIePYIMEHTOB, TIpe/CTaB/IeHHble Ha
pycC. 2, TOKa3bIBalOT, YTO OCTATOUYHas
KOHLIGHTpALIMsA Mear B mpoliecce copb-
LIMM CHMXKAeTCs Mo 1oraprdMHUUecKom
3aBUCUMOCTHM, CO BpeMeHeM I0CTuras
sHauenunst 0,04-0,05 mr/a.

[lpy wucrnonb3oBaHUM CMTaGOKUCIOT-
HOro KatvoHuta KbB-4 crerienb usBre-
yeHWe Medu BhbIlle, U COCTaB/ASCT P
MPOAOMKHUTE/IBHOCTH copOumn 6onee 1
yaca okono 99,8 %. [lanbHerinee yBe-
MyueHue BpeMeHU COPOLIMH He U3MeHs-
eT OCTaTOYHYIO KOHLIEHTPALMIO MeTa/lIa.

[Ipu npoBeneHy 3KCIIepPUMEHTOB Ha
cMmone Kb-4 moctvrHyta MeHblilas ocTa-
TOUHasl KOHLIEHTpallKis UOHOB Me/au
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Puc. 2. HameHeHHe OCTaTOYHOH KOHLIEH-
TpauHH HOHa MeaAH B uAbTpaTe MpH
npoBeAeHHH Npollecca COPOLUHH B CTaTH-
YeCKHX YCAOBHAX: 1 — C UCTONb30BaHUEM Ka-
tHoHuTa KY-2-8; 2 - ¢ ucnonb3oBaHueM Ka-
tnonnta Kb-4

(0,04 mr/n) n, cooTBeTCTBEHHO Borbliiee
u3Bnedervie meau (99,85 %).

Bo03MOKHOCTD AOCTHRKEHUsT BBICOKOM
CTelleHy M3B/IeUeHUs] MeTa//IOB KaTHO-
HutoM KY-2x8 13 unbsrpatoB XBOCTO-
XpaHu/Miia (6e3 mpeaBapyUTe/bHONM oa-
FOTOBKU TIOC/Ie/THUX) [alh OCHOBaHHe
BbIOOPY MO KaTHoHWTa KVY-2x8 ans
[pOBe/leHUs Aa/lbHeNIINX UCC/IeIOBaHUN
[0 OINTUMU3ALIMK TIPOLIECCOB OUHCTKH
peanbHBIX  (PUIBTPATOB XBOCTOXPAHH-
muiia 'OKa «9QpasHam. CocTaB pubT-
PaToB U TOMAYYeHHbIe Pe3y/IbTaThl OIlbl-
TOB Mpe/CTaB/IeHbl B Tab. 7.

OIBITHI TIPOBOAWNCH B IMHAMUYECKOM
pexrMe Ha TOMYIIPOMBIIIIEHHON cop6-
LIMOHHO YCTaHOBKe o6beMoM 5 71. Bpemsi
copbumu coctasasizio 10-40 mMuH.

AHanu3  TO/IYYeHHBIX — Pe3yIbTaToOB
(rabn. 7) NpyHLUMNWA/IBHO COOTBETCTBY-
eT [aHHbIM, TO/IYYeHHBIM NpU 1abopa-
TOPHBIX OIBITAaX, M TOATBEPXKIACT BO3-
MOKHOCTb M3B/IeUeHHs Menr U3 (DU/IBT-
PaToB XBOCTOxpaHWivila Ha 95,0
98,0 % no TexHOMOTMYECKH TIpHeM/Ie-
moro ypoBHs 0,08 — 0,15 mr/x.
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Tabmmua 6
Pe3yabTaThl ONBITOB 10 COAOBOIH OYHCTKE
(DHABTPATOB XBOCTOXpaHH/IHINA

NeNe KoHuenrpauus pH pacrtBopa KoHueHTpauus HOHOB, Mr/a
onbiTa | IMIe/I0OYH/KHCIOThI, | HauyanbHOE | KOHeuHoe Ca? Mg?* Cu?* HCOj5’
MO/b/N + CO3*
1 NaOH, 10 10,2 8,9 44,1 244 0,96 7,2
2 NaOH, 10° 8,6 8,0 60,2 13,3 2,00 12,2
3 Na,CO3, 10 9,9 8,7 14,1 4,8 0,08 28,5
4 Na,CO3, 10° 8.1 8.0 30,2 6.4 0,15 34,8
5 - 6,9 6,7 88,5 20,3 3,18 20,4
Tabmua 7
PesynbTarhl ONBITOB MO COPOLUHOHHOMY H3B/AE4YeHHIO MeaH
H3 puasTpatoB xBocroxpanuaumia 'OKa «9pasHar»
INapameTps! ucxoanoro dpuasTpara Bpemsa Ocrar. HsBneuenune
pH KoHuentpaums, mMr/a copOuum, KOHII.MeH, Menau,
Meau kKenesa Ka/lbLIHA MHH mr/n %
10 0,25 97,4
20 0,16 97,6
6,15 1,8 0,39 44 3 30 0.0 93.8
40 0,08 98,8
10 0,15 99,5
20 0,095 99,2
6,87 0,77 0,17 24.5 30 0.075 99.6
40 0,062 99,6

BbiGop KOHKPETHOM TeXHO/IOTHH Ofl-
pesiensieTcsi COOTHOIIEHUEM 3KO/ornye-
CKOT'O W/ TeXHO/IOTHYEeCKOro adpdheKTa
M 3arpaT Ha O4YMCTRY. [IpemBapurens-
HbIA CPaBHUTENbHBIM aHa/IN3 pes3yibTa-
TOB TIOKas3as, 4yTo BapuaHTel 4 u 5 B
Tabn. 7 (nocne noGapreHys KaycTHue-
CKOM CO/Ibl) TOKA3KIBAIOT XOPOoIIMe pe-
3y/bTaThl K MOTYT OBITh Tpe/1OoKeHbI
[17151 TIPAKTHUECKOTO KUCITO/Ib30BaHHS.

[IpumeHeHve pa3paboTaHHON Tex-
HO/IOTMY OYUKCTKU TI03BO/ISET CHU3WTh
KOHLIGHTpallMK PacTBOPEHHOM Meau B
[IPUITOBEPXHOCTHBIX T[PYHTOBBIX BOJAX
Ha 70-90 %, npuBens Ux B COOTBETCT-
BUe ¢ Tpebopanuamy HopM 1o TT/IK.

[lepcrieKTMBHBIM  BapHaHTOM  COZO-
BOM TEXHO/IOTMH KOHIMLIMOHUPOBAHMS
UABTPAIIMOHHBIX BOA XBOCTOXPAHW/IH-
lla SB/SeTCd UX CMellMBaHWe CO CTOKa-
mu 3onooTtBaria TOLI. Beicokas KoHLeH-
TpaLms coabl (a0 210* Mo7b/n) U lile-
nounas cpena (pH=8-85) seasiorcs
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GaronpUATHLIMU  (pakTOpaMu, obecrie-
YUBAOUINMH 3P PEeKTHBHOE OcCaKaeHHe
Meau UX (PUIBTPALIMOHHBIX CTOKOB XBO-
CTOXPaHHW/IMIIA.

[pyruM TepCrieKTHBHBIM Harpas/ie-
HHeM SB/seTCs MpYMEHeHHe A OCaxK-
[IeHVs MIOHOB TsXKe/bIX METa/l/IOB CTOKOB
TFOPOACKUX  OUMCTHBIX  COOPYKEHUH].
[lpy cMemmBaHMK HabmodaeTcs B3au-
MOZeWMCTBUE pPacTBOPEHHOM Meau C CO-
[epXallMMHUC B CTOKaX TOPOICKHX
OUMCTHBIX COOPYKEHHM OpPraHuYeCKUMU
CcOelVHEeHHsAMH, B TepPBYIO oyepelb
OpraHUYeCKMMM U X/I0POPraHUyYecKH-
MU KucaoTaMu. Kak BUaHO u3 Tabn. 8,
CMelllMBaHHe YKasaHHBIX CTOKOB CO-
MMPOBOXKAARTCH CHIKEHUEM KO/TNYecT-
Ba pacTBOpeHHo! Meau B 4,8 pasa u
OpraHuueckux coeauHenut B 3,5
pasa. B pesynbrate nporekamomuero
XUMUUYECKOTo IIpollecca ob6pasyioTcs
ocaary (U/bl) ¢ copepRaHueM Meau a0
2,5 %.



Tabmmua 8

P e3Y/1bTaTthbl B3aHMOJEHCTBHS d)"llepauHOHHle BOA XBOCTOXpPaHH/THLLIa
CO CTOKaMH ropoaCKHX OYHCTHBIX coopy)xeﬂm«”l H cToKaMH 3on00T1Bana TILl

NeNe CocraB pacTtBopa pH KoHueHTpauuss HOHOB, Mr/a
Ca?* Mg?* Cu? HCO3
+ C032-
1 DunbTpaT XBOCTOXPaHU/HIIA 6,4 625,0 | 754 3,96 114,0
2 Croru 3onmootBama TOLI 8,2 470,0 | 45,2 0,01 650,0
3 CTOKM TOPOZACKUX OUMCTHBIX COOPY- 77 2785 | 46.9 0.02 198.4
KeHUH ’ ’ ’ ’ ’
4 CMmech durbTpaTa XBOCTOXPAHH/IMIIA 75 5502 | 695 0.38 410 4
1 CTOKOB 307100TBaz1a TOLI ’ ’ ’ ’ ’
5 CMech prabTpaT XBOCTOXPaHH/IMIA K 70 4386 | 57.7 0.45 149 1
CTOKOB ropo/i. ouucT. coopyx. (1:0,8) ’ ’ ’ ’ ’
6 CuMech punbTpata XBOCTOXPAHW/MINA,
CTOKOB 30mooTtBana 13L u crokos ro-| 7,7 453,1 | 61,0 0,25 310,5
poa. ouwct. coopyx. (1:0,8:0,2)
Tabmia 9
PesyabTarhl 3aMKHYTBIX (b/IOTaLlHOHHBIX OMBITOB Ha 0GOPOTHOH Boae
NeNe VYcnoBus onbita H3sBneuenue Coaepxanue
B KOHLeHTpaTt,% B KOHLeHTpaTte,%
Meau MonubaeHna Menu Monu6aena
1 Ha cnuBe npynka xBocToxpa-
Huva U duakTpare (cyiie- 84,4 35,3 21,5 495
CTBVIOIIIAs CXeMa)
2 C kapGOHATHOM IOOYHCTKOM
bMbTpaTOB 84,9 36,0 21,8 49,8
3 C COpOLIMOHHOM IOOYMCTKOM
bMABTpATOB 85,2 36,3 21,8 499
4 C nobaBreHueM B (pUILTPATHI
CTOKOB TOPOACKUX OUHCTHBIX 84,8 35,7 21,1 49,0
COOPYKEeHUN
5 C nobaBreHueM B (pUIBTPATHI 342 350 216 495
CTOKOB 1/1akooTBazia TIOL] ’ ’ ’ ’
6 C nmoGaBrieHvieM B (pUIBTPATHI
CTOKOB TOPOZICKMX OUYMCTHBIX
COOPYXKEHUM WU CTOKOB Il/Ia- 85,0 36,0 216 49,5
KootBazta TOLI

O deKTHBHBIM OKasasioch CMellrBa-
HYe (PUIBTPALIMOHHBIX BOA XBOCTOXpPa-
HW/IMIIA CO CTOKaMU TOPOZACKHUX OUMCT-
HbIX COOPYKEHHI M CTOKaMM 30/100TBa-
ma TOL. Kak BuaHo u3 Tabn. 8, B pe-
3y/bTaTe CMEIIMBaHUs TaKHX CTOKOB B
IIPOIOPLIMHM, COOTBETCTBYIOLICH HX pe-
aNbHBIM AeOUTaMH, AOCTHUIraeTCs CHUKe-
HYe KOHLIGHTpALIMK HOHOB Me/IH.

[ocTturaemble pesyrbTaThl He obec-
rneurBaioT aoctvxenus [1/IK noHoB Mme-
A W XKere3a, OHAKO, CYLIECTBEHHO

CHMXKas KO/IMYECTBO OKMC/IeHHOM Me/H,
[enaloT  BO3MOMKHBIM  KCIIO/Ib30BaHKE
oObelMHEeHHBIX CTOKOB B KauecTBe 000-
POTHBIX BOA /1A Tpolecca (/I0TaLMH.
Kak BuaHo w3 tabn. 9, BemeHue mnpo-
Liecca pIoTaLMM Ha OOOPOTHOM BoZe,
MO/IY4EeHHOM KaK CMeChb (pU/IBTPaToOB
XBOCTOXPAHM/IHIIA, CTOKOB TOPOACKHX
OUMCTHBIX COOPYMKEHHH W CTOKOB 30710-
otBasla TOLI nosBoasier momyunth 1y4-
liMe pe3ynbTaThl, 4YeM TMPU BeaeHUM
rpoLecca OTAeNbHO Ha QUIbTpaTax
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Puc. 3. MpunuunuansHas peKkoMeHayeMasa cxeMa BoaoobGopota ans oGoraTHTeAbHOM
abpuku F'OKa «3pasHat»: 1 - Xpoctoxpanunuuie; 2 — rnpya; 3 — oUIbTPaLUMOHHbIN KaHal;
4 — ropoackue OUMCTHble coopykeHus; 5 — 3omootBan TIOL; 6 — HacocHas cTaHuMs; 7 — WIOC-

GOPHUK

XBOCTOXpaHI/IIII/IU.Ia U/ CTOKaX FOpOﬂ‘
CKMX OUMCTHBIX COOpYXKeHHM. Xapak-
TepHO, UTO TP MUCIONb30BAHMHN AaHHOM
TeXHO/IOTUY KOHAWLIMOHHMPOBAHUs yaa-
eTcd [OCTHMUb OO7IblIero U3B/eYeHus
LIeHHBIX KOMITOHEHTOB U 6071ee BbICOKO-
ro KauecTBa KOHLIGHTPATOB, 4eM IIpH
WCIIO/Ib30BAHMM TeXHO/IOTUI KOHIMLIMO-
HHUPOBaHHs, NpeayCMaTPUBAIOLINX CMe-
IIMBaHHe (PUALTPATOB XBOCTOXPAHW/IN-
I[@a CO CTOKAMM TOPOACKUX OUMCTHBIX
COOPVY2KEHMI, U TEeXHONOIMHA KOHIMLIMO-
HUPOBaHMUs, NpeayCMaTpUBAIOLIe CcMe-
IIMBaHUe (PU/ILTPATOB XBOCTOXPAHMW/IU-
Illa CO CTOKaMH litakooTBana 1OLI.
XoT Hauaydlide pe3ynbTaThl Oblau
MOCTUTHYTBI B CEPHM OIBITOB, IPeIro-
/TAralollMX MCIIO/Ib30BAaHUU TeXHO/IOT UM
copbLMM M MPSAMOro  KapBOHATHOTO
ocaxaenus, ansa ['OKa «OpasHa™ Hamu
Obl/la PEKOMEHIOBaHa TEeXHO/IOTUsl CO-
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BMECTHOIO KOH/IMLIMOHUPOBAHHS
dUABTPAIIMOHHBIX BOA CO CTOKaMH 30-
nootBasa TIOLl U rOpoOACKUX OUYMCTHBIX
COOPYKEeHUI. [ /1aBHBIM MIPEenMYIIIeCTBOM
TAKOM TEXHO/IOTUH SIB/ISACTCS 3HAUUTe/lb-
HOE YBE/TMUEHUs] pecypca TeXHO/IorHJe-
CKMX BOA M MHHMMa/IbHBIE 3aTpaThl Ha
KOHAMLIMOHMPOBaHue. [ IpyHLMIIHAIL-
Hasg cxeMa BOA00OOpOTa MpescTaBIeHa
Ha puc. 3.

[py MCroNB30BaHNM TIPEAIOREHHOM
CXeMbl OOIIMM AeOUT TeXHUUECKOM 06o-
POTHOM Boabl BO3pactaeT Ha 7,16 maH
M B roa, uro cocraenger 9,5% ot Te-
Kyllero nebuta. Takoil nMpupocT aebuta
TeXHUUECKOM BOAbl 0GeCIeunT YBemye-
HUE TIPOU3BOAUTE/IBHOCTH (haBpHKU Ha
15-17%, uto cOOTBeTCTBYET M/1aHaM UH-
TeHcUpUKalmy mpousBoactBa Ha CI1
['OK «QpasHa1.
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COMPLEX OF THE EQUIPMENT FOR THE SCHEME WITHOUT WASTE

PROCESSINGS OF PEAT AND ITS WOOD INCLUSIONS

Zhigulskaya A.L

Technological schemes of peat deposits and repair the fields of production, including operation
reports of shrubs and low forests, grubbing and removal of the stump of the continuous milling of a
deep reservoir are presented and discussed in the light of the proposed options for integrated re-
source use peat deposits, improvement and modernization of equipment used.

Key words: report, stub extraction, t he technological crushed wood of a peat deposit, wood in-
clusions of peat, the binding additive type of peat, degree of decomposition, stumping, contamina-
tion of mineral inclusions.
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