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MOXJIUBICTD 3ACTOCYBAHHA NPOMUCJIOBUX BIAXOAIB Y
KOHTEKCTI HEPEXOAY A0 3bAJTAHCOBAHOTI'O PO3BUTKY

[IpoGaema po3poOKH ePEeKTUBHUX TEXHONOTIH YyTHIIi3alii MpOMHUCIOBUX MUIAMIB, IIO MICTSTh KOPHCHI
€JIEMEHTH, € HaJ3BUYAHO aKTYyaJbHOI, OCKUIBKH KiJIbKICTh IIJIAMOBHX HAKONMYEHb HAa TepUTOpii YKpa-
{HU nmyxe Benuka. [lepCcrneKTHBHIM HANpPSMKOM € OJICpIKaHHS 3 UIAMIB CIONYK LMHKY Y BHIJISI IIMHKO-
BOTO KYIOPOCY 1 MOBEPHEHHS HOro Hazaa y BUPOOHHUTBO. Po3pobieHa MeToArKa BUIIYUEHHS! IUHKY 3i
[UIaMYy TOJISITAa€ B TOMY, IO IIIaM OOpOOJISIOTH PO3YHHOM JIYyr'y. BBENEHO CTa/iit0 KHCIOTHOI'O BHIIYTO-
BYBaHHS HEPO3UYMHHHUX 3QIIUIIKIB 3 OJep>KaHHIM PO3UMHY KaJbLI€BOI CENITPH, 30araueHoi MiKpoereMeH-

TaMH

The problem of deveoping effective technologies for utilization of industrial sludges, which contain
useful elements are extremely rel evant, because of sludge accumulation in theterritory of Ukraineisvery
high. Promising direction is to obtain from the sludge of zinc compounds in the form of zinc sulfate and
return it back into production. Methods of extraction of zinc from the sludge is sludge process that akali
solution. Entered the stage of acid leaching residue insoluble in obtaining calcium nitrate solution
enriched with microe ements

[Ipouecu perymoBaHHS TpOUEAYP €PEKTUBHOTO MOBOKEHHS 3 MPOMHUCIIO-
BUMH BIOXOJAaMH BIiJITPalOTh KIIOYOBY pOJIb MPH NPHHHATTI  €KOJIOTO-
€KOHOMIYHUX PillIeHb, METOIO SIKMX € ICTOTHE CKOPOUYCHHSI BTPAT MiHEPAIbHHUX pe-
cypciB. CamMe BOHH € OCHOBOIO PECYPCHOTO 3a0e3TeueHHs IPOIeciB BUPOOHHUIITBA 1
CHOKMBaHHA MpoayKuii. TakuMm 4HMHOM, aKTyaJbHUM 1 HEBIIKJIAJHUM 3aBIaHHIM
dbopMyBaHHSI €KOHOMIKO-COI[IAIbHUX CTPATETii MOBOHKEHHS 3 MPOMUCIOBUMU Bi-
IIX0JIaMU € BJIOCKOHAJICHHS Yepe3 eKOHOMIUHI i MpaBOBi MEXaHi3MU TOJIITHKHU pa-
[[IOHAJTHFHOTO MOBOKCHHS 3 MPOMHUCIOBUMH B1IXOJaMH, OCOOIUBO po3poOKa HO-
BHUX TE€XHOJIOTIH yTHIIi3amil IIHHUX KOMIIOHEHTIB 3 IPOMHUCIOBUX B1JXO/IiB.

baraTorpannicTe npoGiemMu 3yMOBIIIOE CKIAIHICTD ii PO3B’ sI3aHHS, BUKOPHC-
TaHHS Hee(EKTUBHHUX MEXaHI3MiB 1 IHCTpPYMEHTIB ympaBiiHHs. Butpatu Ha peari-
3a1lif0 MPUPOJOOXOPOHHUX MPOTPaM 1 3aX0/AiB MOTPeOyIOTh 3HAUHUX KOmTiB. Of-
Hak mpotsaroM Haibmmkaux 5 — 10 pokiB kpaiHa Oynue aye oOMexeHa y KOIITax,
HEOOX1THUX JIJIS TIOJIMIICHHS! CTaHy HaBKOJIMIITHHOTO MIPUPOTHOTO CEPEIOBUINA Ta
3a0e3reueHHsl pamioHaIbHOTO0 BUKOPHUCTAHHS MPHPOAHHUX pecypciB. Tomy HeoO-
X1IHO BU3HAUUTHU MPIOPUTETHI HAIPSIMHU Ta MPOOJIIEMHU 3 METOI0 KOMIUIEKCHOTO BH-

KOPUCTAHHSA CHPOBUHH, EHEPTrOPECYpCiB Ta 3AIHCHEHHS MPOrpaM KOMIUIEKCHOT Te-
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pepoOKH BIIXOMAIB. 3 II€I0 METOI0, BUXOASYHU 3 PEAbHOTO €KOJIOTYHOTO CTaHy Te-
putopii Ykpainu, HeoOXiTHO BpaxoOBYBaTH TaKi OCHOBHI KpHTepii 1 YNHHUKH SK
BIPOBA/KEHHSI HAYKOEMHHX TEXHOJIOTIH, O€3BIIXOAHUX pecypco30epiralounx Te-
XxHOJIOT1H. TakoX MOIITHPHO OOMEXHUTH BUKOPUCTAHHS MPHUPOTHUX KOPUCHUX KO-
MaJuH, moTpeda B SKUX MOXKe OyTH 3aJJ0OBOJICHA B PE3yJIbTaTi BUKOPUCTAHHS BTO-
PUHHUX Ta TIOHOBIIFOBAHUX PECYPCiB.

Posrnsigatoun poGOTy XiMIYHOTO MPOMUCIIOBOTO IANPUEMCTBA, ISl JAOCST-
HEHHS MTOCTABJICHOT METH, HEOOX1JHO 3BEPHYTH yBary Ha yTHJII3aLil0 HIHHUX KOM-
MIOHEHTIB Ta MOJAJIBIIY iX IEpepoOKy.

HeoOxinnicTh 70OYBaHHS I[IHHUX METAJIiB, SIKi BUKOPUCTOBYIOTHCS Y BUCOKO-
TEXHOJIOTIYHUX BUPOOHHUIITBAX, MPHUBOJUTH JIO0 TOTO, IO y BiANpAaIOBAHHS 3aITy-
YalOTh TaK 3BaHI KTE€XHOTCHHI POJOBUIIA» - HAKOMUYEHI 32 JOBIUH Yac BiAXOIH.

[Ipobrema po3poOku ePEeKTUBHUX TEXHOJIOTIM yTWmi3alii MpOMUCIOBHX
NUIaMiB, MO MICTATh KOPUCHI €JIEMEHTH, € HaJI3BUYAHHO aKTyaJbHOK, OCKUIBKU
KUIBKICTh IIIJIAMOBHX HAaKOTIMYEHb HA TEPUTOPii YKpaiHU TyKe BEIUKa, cami kK BO-
HU MOXYTh OyTH TOKCHYHUMH IS JIFOJWHU 1, KPIM TOTO, CTBOPIOIOTH CEPIO3HI
mpoOJieMu ISl €KOJIOT1l HaBKOJUIITHROTO CEpEeOBHINA. 30KpeMa, BiIXOau BUPOO-
HUIITBA BICKO3HOTO BOJIOKHA, HakKomu4eHi B KimbkocTi Omu3pko 1000000 T y wm.
Yepkacu, Mictth 10 5,5 — 6,8 % nunHKy, akuii € HEOOXiTHUM €JIEMEHTOM y cydac-
Hill IPOMHUCIOBOCTI Ta CITbCBKOMY T'OCIIOJJAPCTBI.

Jlns mepepoOKH JaHUX CHCTEM MOJKHA BHKOPHUCTOBYBATH TaKi METOIU YTHIIi-
3arii UHKY 13 MIJIaMiB: KHCIOTHI, JIYXKHI, EKCTPaKI[iiHI 32 JOMMOMOTOI0 OpPTaHIYHHUX
peareHTiB Ta METOAM BUCOKOTeMIIeparypHoi oO0poOku. CrenudiuHicTb KOKHOTO
UHKOBMICHOTO NUIaMy MOTpeOye iHAMBIAyaldbHOTO METOAY YTWIIi3alii, 1m0 BU-
KJIMKa€ HEOOXiIHICTh CTBOPEHHS aJJalTOBAHOTO CIIOCO0Y MEpepoOKH muIamy.

[IpeameToM MOCTIIKEHHSI € BIUIMB TEXHOJIOTIYHUX IMapaMeTpiB MpoIecy Ha
OCQ/KEHHS IIMHKY 31 CTIYHHMX BOJI, BWIYTOBYBAHHS 31 MIJAMiB Ta XIMiYHOTO Oca-
JDKEHHSI IIAHKOBOTO KYIIOPOCY 3 JTYKHHUX PO3YHMHIB. METOI0 € BCTAHOBJICHHS MOXK-
JMBOCTI, €()EeKTUBHOCTI NepepoOKH MMHKOBMICHHX IIJIaMiB Ta po3poOKa TEXHOJIO-
rii yrumizai zZn*,

JUis TOCSTHEHHS MOCTAaBJICHOI METH MOTPIOHO OyJI0 BUPIIIMTH HACTYMHI OC-
HOBHI 3aJa4l.

- JOCHiIATH CKIIaJ 1 (Pi3UKO-XIMIYHI BIACTUBOCTI IIMHKOBMICHOTO TIIAMY;
- JIOCJIIIUTH BIUIUB Pi3HUX (PAKTOPiB HA MPOIEC BIIIYYEHHS [IUHKY;
- PO3pOOUTH MPUHIUIIOBY TEXHOJIOTIYHY CXEMY 1 TEXHOJIOTIYHUN PEXKUM TPO-

1ecy yTwii3arii;
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- TIPOBECTH MOPIBHSAIbHI TEXHIKO-€KOHOMIUHI PO3PAaXyHKH Ta BU3HAYHUTU €KO-
HOMIYHY €EKTUBHICTh MEPEPOOKH MITaAMiB.
Binxoaun BupoOHUIITBa Bicko3HOTO BOoJIokHa BAT «Uepkackke XiIMBOJIOK-
HO» — II€ IIIJIaMH, 110 SBISIOTH c000r0 amopdHi abo apiOHOKpHUCTANIYHI MacH, SKi
Mmictsath Big 20 no 80 % Bogu. B TexHoOTIT BUPOOHMIITBA BICKO3HOTO BOJIOKHA
JUTSL OCaJ[XKEHHSI BICKO3W BUKOPUCTOBYIOTH CyJb(aT MUHKY, SKUW MICIS TPOIECy
MPaKTUYHO BECh MEPEXOUTh y Bimxoau. lllimamu yTBOPIOIOTECS B pe3yJIbTati Mpo-
1ecy HelTpaizalii KUCIUX PiAKUX BIXOIIB 32 PEAKITIEIO:

Ca(OH), + ZnSO4 = Zn(OH),| + CaSO,4 (@h)
Takok MOXKJIMBE TMPOTIKAHHS PEAKIIil 3 HEJOMAIEHNM BaITHIKOM:
3ZnS04+ 5 CaCO3+4 H.0 = Zn3C03(OH)4i +3CaS0O, + 2 Ca(HCO3)2 (2)

CyTTeBUM HEIOJIIKOM BHKOPUCTAHHS B AKOCTI OCa/pKyBadya BaITHIHOTO MOJIO-
Ka € Te, 10 YTBOPEHHUH Ocaj He MiasArae nepepooii i CKIaay€eThCsl B CHEHialbHO
BIJIBEICHUX MICISIX — HUIaMOHaKoNM4yBayax. OTxe, NepCIeKTUBHUM HANpPSIMKOM
€ OJIEp>KaHHA 3 IIJIaMIB CIIOJIYK IIMHKY CaMe y BUIJISAI IUHKOBOTO KYIOPOCY 1 Io-
BEpHEHHS HOT0 Ha3aq y BUpOOHUITBO.

[IpoanamnizoBaHO [eKibKa BapiaHTIB 3AIMCHEHHS BHWJIYTOBYBaHHS IIMHKY 3
HEPO3YMHHUX CIIONYK 13 3aCTOCYBaHHIM PEareHTiB pi3HOI mpupoau (KUCIOTH, JIy-
) [1, 2].

Po3pobiiena MeToauKa BHIJIyYEHHS LMHKY 31 LIJaMy MOJAra€e B TOMY, IO
nuiaM oOpoOISIOTE po3YUMHOM Jyry. OTpUMaHUN pPO3YUH BIAAUISETHCS BiJ HEPO3-
YHUHHOTO 0Cay 3a JOMOMOTOI0 BaKyyM-(uibTpy. Ocanq mpoMuBaeTbest Bogoko. di-
JIBTPAT MIIKUCTIOETRCS po3unHOM Kuciotu a0 pH 9 — 10. Orpumana po3BeneHa
CYCIIeH3isI TIAPOKCUAY HUHKY (PiIbTpyeThcs, PUIbTpaT BiAUIIETHCA, Y KOHIEHT-
pPOBaHy CYCHEH31I0 TIAPOKCHIY IUHKY OJAE€ThCS MPOMHUBHA Boja. PimuHa (inbT-
py€eTbes, GUIBTPAT BIAMINAETHCS, OUHIIEHA KOHIICHTPOBAHA CYCIIEH31sI TIIPOKCUITY
UHKY HEUTPaNi3y€eThCS PO3YMHOM CYIb(PATHOI KUCIOTH, PO3UYUH IIMHKOBOTO KY-
MOPOCY MOJAETHCS HA yMaploBaHHS 1 MepeKpucTaizaiito. Beeaeno crazgito kucio-
THOTO BWJIYTOBYBAaHHS HEPO3UMHHUX 3AITHIIKIB 3 0JIEPKAHHIM POZUMHY KaJIbILI€BOT
celniTpu, 30araueHoi MikpoeemeHTamu [3].

Ha pucyHky mpuBeeHO TEXHOJOTIYHY CXeMy MpoIecy nepepoOKH IIMHKBMiC-

HUX IIJIaMiB.
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Pucynok — TexHosoriqyHa cxema croco0y oTpuMaHHs
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[ToTpiOHO BiAMITUTH, IO OAEPX)AHWUK MOOIYHUI MPOIYKT AAHOI TEXHOJOTIi
KaJIbLI€BA CEJTpa TPa€ KIOYOBY poJib y (OPMYBaHHI KIITKOBHX CTIHOK M MEM-
OpaH, MOKpaIrye KOJip 1 IKiCTh TUIOIB, TOMY OCOOJIMBO BAXKIUBOIO € JIJISI IIBUIKO-
pocnux KynbTyp. Kampmiii He mepepo3noaiisieThesi BCEPEIUHI POCIHH, TOOTO HE
MEPEMIIIYETHCS BiJl CTAPOTO JHUCTS JJO MOJIOJIOTO, TOMY IPYHT 3aBXIH TOBUHEH Mi-
CTUTH JIOCTATHIO KUTBKICTh I1i€1 pEUOBHHM B JOCTYIHIN 1isi pociuH (hopmi. Kamb-
il cTIpusie TOMEPEIKEHHIO0 BTpAT MpH 30epiraHHi Ta TPAHCIOPTYBaHHI OBOYIB Ta
¢pykriB. Ha puHOK YKpaiHu 3aBO3UTHCS SK MPABHIO TPU THIH IMIOPTHOI KajbIli-
€BO1 CEITUTPU — MOBHICTIO BOJIOPO3YMHHA KaJbIII€BA CEITpA JIJISI CHUCTEM Karelb-
HOro 3porreHHs (Bimoma mig Topropumu Mapkamu Kanprmait (CalciNit) Ta Tecce-
HJIEpJIO), KaJbIlieBa CeliTpa s BiIKpUToro IpyHTy (Bimoma mix mapkoro N30 niu
TpomikoyT) 1 KanmbIlieBa cemirtpa Ui BigkpuToro rpyHty 3 Bmicrom 0,2 % Gopy
(Bimoma mix ToproBoro mapkor Hirpabop). Ha sxams, komnasii, mo 3aiiMaroTbcs
MOCTaBKaMHU BHIIEBKa3aHUX MapOK CEJITPU HAMAaraloThCs HANOJSITaTH Ha CBOIH
eKCKJIFO3UBHOCTI 1 yHiKampHOCTi. CaMe sl €KCKIIFO3UBHICTh 3aCTaBJIsE X pOOUTH
I[iHU Ha CBOIO MPOAYKIIIO 3aBUIIEHUMU. B TOil ke yac MOXHA BUKOPHCTOBYBATH
KaJIBLIEBY CEIITPY OTPUMAaHy 3a TaHOIO TEXHOJIOTIEI0.

Takum urHOM, 3 BiIX0/1iB BUPOOHUIITBA BICKO3HOTO BOJIOKHA MO>KHA OTpUMa-
THU IiHHI KOMIIOHEHTH. OYHINCHUIA ITMHKOBHUI KYIIOPOC Ta KAJBIIEBY CENITPY, a Ta-

KO 3MEHIIHUTH €KOJIOTIYHE HaBaHTaKEHHS Ha OTOYYHOYC CCPCHOBUIIIC.
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