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HNuctutyT BogHBIX TpoOiieM 1 Menropaiuu HarmonanpHOM akaeMuu arpapHbIX HAyK
VYkpaunsl, Kues, Ykpanna

OBOCHOBAHME MEPOIIPUSTHN IO OBECHEYEHUIO
PABOTOCIIOCOBHOCTHU NOJIMBHOM CETH
CUCTEMBbI KAITEJBHOI'O OPOILHEHUSA

B cmamve npusedenvl pesynbmamuol nonesvix u 1a00pamopHuIX UCCIe008aHUL pado-
MOCnOCOOHOCMU NOJIUBHOU Cemu CUCmeMbl Kaneibho2o opouieHus. Llenvro uccredosanuii s16-
JIAIIOCL U3YUeHUue 3aKOHOMEPHOCMel UBMEHeHUs MEeXHOLO0SUYECKUX Nnapamempos NOIUSHOU
cemu 6 npoyecce dKCHIYaAmayu, a makice pazpadbomka KOMNIeKCHbIX MEPONPUAMULL NO 80C-
cmanognenuio ee pabomocnocobrHocmu. llpoananusupoeanvl 0CHOBHbIE NPULUHBL 3ACOPEHUS
nOAUBHOU cemu 8 npoyecce sxkcnayamayuu. [Iposedennvie nonegvie UCCiIe008anUs HA ONbIM-
HO-NPOU3800CMEEHHBIX 00BbEKMAax OeucCmseyIouux cucmem KaneavHo2o opoutenus 8 FOxcuoi
Cmenu Ykpaunvl noxazanu, umo npoyecc ¢oopmuposanus 3acopeHuti 3a8Ucum om Kauecmea
NOJUBHOU 800bl. B pe3ynbmame cHudxcaromes pacxooHo-HanopHvle XapaKkmepucmuky Kaneiob-
HbIX 80008bINYCKOB. HIX pabomocnocobnocms Ha NPOEKMHOM YPOB8HE MONCHO obecnedums
nymem npoeedeHusi 2UOpasIudecko20 NPOMbIAHUS NOJIUBHBIX MPYOONPOB0008, A MAKMCe
npOGUIAKMUYECKO20 NPOMBIBAHUS XUMUYECKUMU Pea2enmamu.
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Knrouesvie cnosa: cucmema xanenbHo2o opouienus, KanenvbHbvle 80008bINYCKU, DAC-
XOOHO-HANOPHASL XAPAKMEPUCUKA, PABHOMEPHOCHb PACX00d, UHOEKC CadUlbHOCMU.

Beenenne. Ha cerogusimHuil 1eHb Ha YKpauHe KalelbHbIM CIIOCOOOM IOJIHMBA OpO-
maetcsi 6osiee 75 THIC. Ta CENIBXO3Yyroaui, a corjacHo «KoHIEenun BOCCTAHOBICHUS U Pa3-
BUTHS OPOILIEHUS» MPOrHO3UpyeTcs pocT ux miomanet 1o 150-200 teic. ra [1, 2]. Jocra-
TOYHO OBICTPO YBEIMYMBAIOTCS IUIOIIAIU KaleJbHOTO OPOIIEHHS OBOIIHBIX, MPOIAIIHBIX,
MHOTOJIETHUX KYJIbTYp M BHMHOIpaja, Ha KOTOPHIX 00ECIIEYMBAECTCSI OCHOBHOM HMX BaJlOBOU
coop. BHeapenue Takux cucteMm TpedyeT 3HAUUTEIbHBIX KallUTAJIOBIIOKEHUH, TO3TOMY 0bec-
neyeHne paboToCnOoCOOHOCTH MOJIMBHOM CETH Ha IPOEKTHOM YpPOBHE SIBJISIETCS BaXKHOM CO-
CTaBJISIFOIIEH TEXHOJIOIMH UX 3KCILTyaTalluu.

HeobxonumbiM yciioBueM 3pGeKTUBHON pabOThl CUCTEMBI SIBJISIETCS MTPEAYIPEKICHUE
3aCOpPEHMsI KalleJIbHBIX BOJIOBBIIIYCKOB, KOTOpPO€ OOYCJIOBJIEHO XUMHYECKHMMH, OHOJIOTHYe-
ckuMu U (usumyeckumu ¢akropamu [3]. B peanbHBIX YCIOBHUSAX JKCIUTyaTalliH CUCTEMBI
HUMEIOT MECTO MPAKTUUYECKH BCE (PaKTOPhI 3arpsi3HeHuil. B pe3ynbpTare MpouCcXoauT CHUKEHUE
MHTEHCUBHOCTH BOJIONIOJAuM KaleJlbHbIX BOJOBBIIYCKOB M, KaK CJIEICTBHE, PABHOMEPHOCTH
OpoIlIeHUs. DTO MPUBOAUT K YBEIMUEHHUIO MPOJOKUTEILHOCTU MOJIMBA, PACX0Jia dJIEKTpPO-
SHEPrUH U YMEHBILECHUIO YPOXKAIHOCTH OPOLIAEMBIX KYIbTYP.

[ToaTomy uccienoBanus paboTococoOHOCTH MOJIMBHOM CETH, pa3paboTKa KOMILIEKca
MEPOTIPUATHI N0 MOJJIEP>)KAHUIO €€ HA MPOEKTHOM YPOBHE U YCOBEPLICHCTBOBAHUE TEXHOJIO-
UM SKCIUTyaTalliy aKTyaJbHBI JUIsl pelieHus 3a1a4n 3 (HEeKTUBHOIO UCII0JIb30BAHUS CUCTEMBI
KaIeJbHOTO OPOIICHHUS.

MarepuaJjnbl U MeTOAbL. [ TI0IBEICHNs] HAYYHOUW OCHOBBI O] MTPOOIEMY IKCILTya-
TalMy IOJIMBHOM CeTH ObUIM IPOBEAEHbI HCCIEAOBAHMS Ha ASKCIHEPHUMEHTATbHOM CTEHJE
B cepTU(HUIIMPOBaHHON J1abopaTtopuu ucmbiTaHuii cpeacts opomenus MBIIuM HAAH wu
I'TI «llenTpanbHasi HayyHO-HCCIENOBaTENIbCKasl J1adopaTopusi KauecTBa BOJBI M TI'PYHTOB)»
NBIIuM HAAH, a takxe moJieBble UCCIIEIOBaHUSI HA ACHCTBYIOIIMX CUCTEMAaX KameJlbHOIO
oporieHusi B ycnoBusx KOxxnoit Crenu YKkpauHsl.

OCHOBHBIM 3JIEMEHTOM CHCTEMBI KalleJIbHOTO OpOILEHHUS SBJISETCS IOJIMBHAs CETh.
Ee TexHosornyeckue napaMerpsl B MpOLECCe SKCIUTyaTallly MPH UCTIOJIb30BAHUM TOJIMBHON
BO/Ibl PA3HOT'O KAa4€CTBA M3Yy4ajH B MOJIEBBIX YCIOBUAX HA OMBITHBIX yyacTKax. BaxxubiM (ak-
TOPOM BIIHMSIHUSL Ha pabOTOCIIOCOOHOCTh MOJIMBHOW CETH SIBJISIETCS KayeCTBO BOJbI, & OCHOB-
HBIM JIMMUTHPYIOUIUM IOKa3aTejeM MpHU BbIOOpE MCTOUYHMKA OPOUICHMS, HA3HAYEHUU METO-
JIOB U CPEICTB OUMCTKH BOJIbl, €€ XUMOOPAOOTKH SIBJISIETCSI UHAEKC CTaOUIBLHOCTH (I), KOTOPBIN
XapaKkTepu3yeT KOPPO3MOHHYIO CIOCOOHOCTH BOJbI U BO3MOXKHOCTH BBINAJECHUS B OCAIOK
TPYAHOPACTBOPUMBIX KapOOHAaTOB Kbl B pe3ylbTaTe HapylmleHHs KapOOHATHO-
OoukapOoHaTHOTO paBHOBecus [4]. {1 yCTaHOBJIEHHUS ATUX MapaMeTPOB MPOBOANUIN KOMILIEKC-
HBII XUMHUYECKUN aHaau3 po0 MOJIMBHOM BOBI C ompesesieHneM Onopaznoobpasus. Kauectro
BOJIBI TIO CTETICHH BO3JIEHCTBUSI Ha AMEeMEHThl cuctembl ompenersii mo JCTY 2730-1994
«CucreMa CTaHIapTOB B 00JIACTU OXpaHbl OKPYKAIOIIEeH MPUPOIHOM Cpelibl U palliOHAIBHO-
ro MCIOJIb30BaHUs pecypcoB. KauecTBO mpupoaHON BOJABI ISl OPOLIECHHS. ATPOHOMUYECKUE
KpuTepun» 1 nocoduro «Cuctemsl KaneapbHOTo opoiieHus. O0mue TeXHuueckue TpedoBaHus
U METOJbl OIpENeNIeHUs TexXHoJornyeckux napamerpos» k JIbH B.2.4-1-99 «Menuopartus-
HbI€ CUCTEMBI U COOpYKeHUs». Takxke ycTaHaBIMBaIN JOMUHUPYIOLIUE IPYIIbI BOJIOPOCIIEH
C IOMOIIBIO CBeTOBOro Mukpockorna ULAB.

Onpenenenre napaMeTpoB MOJUBHOM CETH B peKUME I'HMAPABIMYECKOIO MPOMBIBAHUS
BKJIIOYAJIO MCCIIEJOBaHMs, KOTOpble Oa3MpoBajlMCh HAa MaTEeMaTHYECKHX 3aBUCHMOCTSIX
JUIsl HEpaBHOMEPHOTO YCTaHOBUBILETrOCs JBMKEHHS BOJIbI B TpyOoIpoBoaax [5].

[IpombIBaHUE MTOJIMBHOM CETU XMMHYECKUMH pEeareHTaMu Kak NpouiakTH4ecKas Me-
pa noanepxkaHusi paboToCOCOOHOCTH MOJIMBHON CETH OCYILECTBISIIOCH IOCPEICTBOM BHECE-
HUSL XMMHUYECKUX PEareHTOB B CETh B 3aBUCUMOCTH OT Ka4€CTBA MOJIMBHOM BOJIbI JIJIs1 TIOJTHOTO
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pacTBopeHust 3arps3HeHui. KoianuecTBO XMMHYECKHX pEareHTOB YCTAHABIMBAJIOCH TAaKUM
o0Opa3om, 4T0OBI BOJOPOIHBIN TIoKa3aTenb (pH) pactBopa cocraisii ot 2 o 3 [6]. D10 moa-
TBEpKAaeTcsl MPeIplIyluMuU uccienoBanusmu bocyana u np. [7].

Pe3yabTaTthl U 00cyxneHue. B mporecce sKCITyaTaiuy MOJIMBHOM CETH CHCTEMBI Ka-
MIEJIBHOTO OPOIIEHUS B Pe3yJbTaTe MCHOIb30BAHUS MOJIMBHOM BOJIbI HU3KOTO KauecTBa, BIIMS-
HUSL OKPYXKAIOIIEH Cpeibl U BHECEHUS! yOOPEHHI ¢ TOJMBHOM BOJION MPOUCXOAUT 3aCOPECHUE
KaIlelbHbIX BOJIOBBIITYCKOB U, KaK CJI€JICTBHE, PABHOMEPHOCTh OPOIIECHUS YMEHbBILIAETCS.

Hamu Obutn mpoBeJeHbI MOJIEBBIE UCCIIEOBAHMS TPYOOIIPOBOJOB CO CPOKOM HCIIOJb-
30BaHUsl 5—8 JIET Ha JCHCTBYIOUIMX CHCTEMaX KaleJIbHOTO OPOIICHUs B yCIOBUsIX FOxHOM
Crermmn Yxpaunsl B [IAO «Kamenckuity, AD® «CoBxo3 «benozepckuity, ['TI « JAD um. Cono-
nyxuna», OAO «Pancag» u I'Tl «CoBxo3-3aBon «IlmogoBoe». B pesynprare anamusa mnpu-
TOJIHOCTU TOJIMBHOM BOJBI Uil OPOLIEHUS 110 arpOHOMUYECKUM U TEXHUYECKUM KPUTEPUAM
OBLJIO YCTAHOBJICHO, YTO BOJIa MPUTOaHA st opoieHus (I kimacca kayecTBa) 1mo BceM Mokasa-
tensiM B [T «/IA® um. Conmonyxunay u AD «CoBxo3 «beno3epckuii», a OrpaHUUYECHHO TPH-
roana (II xkmacca xkagectBa) — B OAO «Paacan» mo Bcem mokazarensiM, OAO «KaMmeHCKkuii»
C TIOBBIIICHHBIM cojepkanueM xkene3a u [Tl «CoBxo3-3aBoj «I1mogoBoe» ¢ yrpo30it TOKCH-
YeCKOTro JIEUCTBUS HA PacTEHHUS.

Haunbonee BapuabenbHBIMU TOKA3aTeNSIMU TOJWBHOW BOIbI Obut pH, MuHepanmsa-
111, TOKCUYECKas IeJIOYHOCTh, KOHLIEHTPALUsI TOKCUYHBIX HOHOB.

[IpoBeneHHble TOJIEBbIE HCCIEIOBAHUS Ha OIBITHO-IPOU3BOJACTBEHHBIX OOBEKTaX
JEHCTBYIOIINX CHUCTEM KaIleJIbHOTO OPOUICHHWS MOKa3ald, 4TO mporecc (pOpPMHUpPOBAHUS 3a-
IPA3HEHUH 3aBHCUT OT KayecTBa MOJMBHON BOJbI. DPPEKTUBHOCTH KANEIbHOTO OPOIICHUS
3aBUCHUT OT PaBHOMEPHOCTH PACIPEAEICHUS OPOCUTEIBHON BOJIBI 10 JUIMHE MOJMUBHOIO TPY-
00ompoBO/Ia, ITOT TTApaMETP B 3HAUUTEILHON CTENICHN OMpPEICISETCS HATMUUEM 3arps3HEHUH.
HccnenoBaHusiMu yCTaHOBJIEHA 3aBHCHUMOCTh PAaBHOMEPHOCTH PAacXoJ/IOB KarmelbHbIX BOJIO-
BBIITYCKOB OT KQ4€CTBA BOJIbl B UCTOYHUKE OPOLLIEHHUSI.

Tak, npyu UCHOJB30BaHUU BOJBI U3 MOA3EMHBIX MCTOYHMKOB Ha CTEHKaX MOJUBHBIX
TPYOOTIPOBOJIOB 3a CUET MOBBIIICHHOTO COJEPKAHMUS JKee3a U cepoBoIopoa (GopMHUpYIOTCS
3arpsi3HEHUsT XUMHUYECKOTO IpoucXoxkaeHus (pucyHok 1, a). Ilpu Takux ycloBUSX paBHO-
MEPHOCTb PACX0JI0B KallelIbHBIX BOJOBBIITYCKOB cocTaBisieT 82—87 %.

[Ipu ucnonb3oBaHUM JJIsl TOJIMBA BOJbl U3 MOBEPXHOCTHBIX HCTOYHUKOB OPOILIEHHUS
(p. Auenp u p. AnibMa) B TPyOOITPOBOIaX POUCXOINT (HOPMHUPOBAHUE 3arpsi3HEHUH OHOJIOTHYe-
CKOI'0 IPOMCXOKICHHs, B OCHOBHOM B BUjie Bojopociieil. [1o pe3ynbraraMm aHanusa ux BUIAOBOIO
COCTaBa YCTAaHOBJICHO IOMUHHUPOBAHUE MPEACTABUTENCH OT/IeNIa TMaTOMOBBIX (PUCYHOK 1, 0).

a 0

@ — HCTOYHUK OPOIICHUSI — CKBa)KUHA; O — UCTOYHUK OpolieHus — p. JlHenp

Pucynoxk 1 — O6ummii Buja 3arpsi3HeHHii MOJTUBHOTO TPYOONPoOBOIa
cUCTeMbI KaneJbHoro opomenus (x 40) (aBrop ¢oto P. A. Kynennnona)
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Bonopocnu OblM IpeacTaBieHbl Kak B BHJIE KU3HECTIOCOOHBIX (OpM, TaK U B BUIE
T€X, KOTOpbI€ HAXOJAMWJINCh Ha Pa3IMYHbIX CTaausaX pacnana. KpemHe3eMHble MaHIMPH C yue-
TOM UX YCTOMYHMBOCTHU JIaK€ B MEPTBOM COCTOSIHUM COCTAaBJISIOT BIOJHE PEANBHYIO Yrpo3y
OMOJIOTMYECKOI0 3aCOPEHMSI CUCTEMBbI KareabHOro opouieHus. Kpome Toro, Bo BXOJIHBIX OT-
BEPCTHSX KaleJlbHbIX BOJIOBBIITYCKOB BBISBIIEHO HAJMYHE WJIMCTHIX YacTHIl MOYBBI, IIECKa U
JETpUTa B COYETAHUU C JUATOMOBBIMH BojOpocsiMU. [Ipu 3TOM 1aOMpHUHTHI KamneabHbIX BO-
JIOBBIITYCKOB 3a CYET TYpOYJIEHTHOIO peXXHMa JBHKEHUS BOJbl B HUX OBbLIM 3aUJICHBI YaCTHY-
HO (PUCYHOK 2).

a 0
a — Ta0MPUHT KaIeIbHOrO BOJOBBIYCKA; 6 — BXOJAHOE OTBEPCTHE KAIEILHOr0 BOJOBBITYCKA

PucyHok 2 — 3arpsisHeHHe KaneJbHbIX BOJIOBbINYCKOB IIOJIMBHOI0 TPYOONpPOBOAa
(aBTOp poto P. A. Kynequnona)

B pesynbrare paBHOMEPHOCTH PACXOJOB KarleJIbHBIX BOJOBBITYCKOB MOJHMBHON CETH
C MCIOJIb30BAHNUEM BO/IbI OTKPHITHIX HUCTOYHUKOB CHIKaeTcs 10 80—84 %.

Wupexkc cTaOWIBbHOCTH TIOJMBHOM BOJBI HAa OOBEKTaX HCCIEAOBAHUS HAXOIUJICS
B npeaenax 0,42—0,07. Ilpu ero noyioXUTEILHOM 3HAUEHUU MPOLECC U3MEHEHUS arperaTHoro
COCTOSIHUSI XHMHUYECKUX BEUIECTB YCKOPSETCS, IPH OTPUIIATETILHOM — 3aMeUISIETCSI.

HccnemoBano Takke M3MEHEHHE PAacXOIHO-HAMIOPHBIX XapaKTEPUCTHUK KaleIbHBIX BO-
JOBBIITYCKOB B TPOIIECCE IKCIUTyaTallid B TEUEHHE TPEX JIET. Y CTAHOBJICHO, YTO KamelbHbIe
BOJIOBBIITYCKA MMEIOT TCHCHIIMIO K YMEHBIICHUIO pacxoja BOJBI BO BPEMEHH, a CIIEI0Ba-
TEJNBHO, U K U3MEHEHUIO UX PACXOJIHO-HAMOPHBIX XapaKTEPUCTHK. 3a MEPUO IKCIUTyaTaI[H
pacxo/Ipl KaneJbHBIX BOJOBBIITYCKOB CHU3HIIMCH B cpeaHeM Ha 15 %.

XapakTepHO 0COOEHHOCTBIO SBJISIETCS TO, YTO B MEKIOJMBHON NEPHOJ MO IEHCT-
BHEM TEMITEPaTypbl XHMUYECKHE BEIIECTBA, HAXOSIINECS B TIOJIMBHON BOJIE, 00pa3yrOT COJIH.
3arpsi3HEHUsT arperupyroTCs B arjioMepaThl, UX THApPABINYEcKass KPYITHOCTh YBEJIMYUBACTCS,
B pe3yJIbTaTe MO JCHCTBUEM TPABUTAIMOHHBIX CHJI MIPOUCXOJUT CETUMEHTAIUS B3BEIICHHBIX
BeniecTB. TakuM 00pa3oM, MPOUCXOAUT BTOPHUYHOE 3arpsi3HEHUE TIOJMBHOMN CETH.

B cirydae oTCyTCTBHSI Mep IO yIAICHUIO 3arpsA3HEHUI U3 MOJUBHBIX TPYOOIIPOBOJIOB
CO BPEMEHEM BCE KalleJbHBIE BOJOBBIIYCKH MOTYT OBITh 3aWJICHBI W CHCTEMa KarelbHOTO
OpOUICHHS OTEPSIET CBOE (YHKIIMOHATHLHOE Ha3HAYCHHUE.

PaboTocrmocoOHOCTh KanelbHBIX BOJOBBIITYCKOB Ha NMPOEKTHOM YPOBHE MOYHO 0Oec-
MIEYUTH MIPH MPOBEJICHUH TAKUX MEPOTPHUATHIA, KaK THIPABIMYECKOE MPOMBIBAHHE MOJIMBHBIX
TPYOOTIPOBOJIOB M IPOPHIAKTUIECKOE MPOMBIBAHUE HX XUMHUYECKIMH PearecHTaMu.

I'mapaBnrueckoe MPOMBIBAHHE MOXKHO OCYIIECTBHTH BYMS CIIOCOOaMH: OTKPBITHEM
KOHIICBOHM 3ariIymku (pydHBIM NPOMBIBAHWEM) M YCTAHOBKOW B KOHIIE TIOJMBHBEIX TPYOO-
MIPOBOJIOB CAMOTIPOMBIBHBIX YCTPOMCTB (aBTOMATHYECKHM ITPOMBIBAHUEM ).
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Taxkas MCpa UCIOJIB3YETCA, KOraa 3arpsA3HCHUs B IMOJIMBHOM CETH HaxXogsATCsa BO B3BC-
IMCHHOM COCTOSAHHNU U UMECT MCCTO YCIIOBUC!

F.<F=107981ynAp,

rae F, — aare3sMoHHas CHja CLEIUIEHUS YacCTHIL 3arPA3HEHUH C NMOBEPXHOCTBIO BHYTPEHHHUX
CTEHOK BOJOTIPOIYCKHBIX IEMEHTOB cucTeMsl, H;

F — camornpoMbIBHasi CHOCOOHOCTH MOTOKA BO/IBI;

Y — yIeNbHbIH BEC BOIBI, T/M';

® — KMUBOE CEUCHHE ITOTOKA BOJIBI, M*;

Ap — noTepst JaBIeHUs B BOJOIPOITYCKHBIX 3JeMeHTax cuctembl, Mlla.

Ilo naHHBIM HMCCIIEIOBAaHUN, yIAJIEHUE OCAIKA IIYTEM THIPABINYECKOTO IIPOMBIBAHUS

MIPOUCXOAUT MIPU CKOPOCTH MmoToka Bojabl OT 0,25 mo 0,3 m/c (pucynok 3). [Ipu Takoit ckopo-
CTH BBIMBIBaIOTCS YacTuilbl pazmepom oT 0,09 1o 0,25 MM (pucyHok 4).
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CKOPOCTB ITOTOKA BOIEIL B ITOTOHIBHOM
TpyGomporoge 7, m/c CKOPOCTE COBITA RaTpasHeHIdl V7, M/c
Pucynok 3 — 3aBucumMocTh npouecca Pucynok 4 — 3aBUCMMOCTH CKOPOCTH
yAaJleHUsl 3arpsA3HeHU i U3 MOJIMBHOTO CABUra 3arpsi3HEHU I OT UX
TPYOOIIPOBO/Aa OT CKOPOCTH MOTOKA BO/IbI TUAPABJINYECKON KPYIIHOCTH

PesynbpraramMu ucciieoBaHUI yCTaHOBJIEHO, YTO B IPOLIECCE TUAPABINYECKOrO IIPO-
MBIBaHHS BBIMBIBAIOTCSl TOJBKO 3arpsi3HEHUsI, KOTOPhIE HAXOIATCS BO B3BEIICHHOM COCTOSI-
Huu. Coiu, BXOSIIME B COCTAB MOJUBHOW BOJABI U yI0OpEHUid, 00pa3yloT TPYIHOPACTBOPHU-
MbI€ TUJIPOKAPOOHATHI KaIbIMs U MarHusi, KOTOPbIE COCTaBISIOT TEXHUYECKYIO MpolieMy 3a-
I'PSI3HEHUS IOJIMBHOM CETH.

Peakmus o6pazoBaHusi KapOOHATHBIX OTJIOKEHUN OTHOCHUTCA K OOpaTUMBIM, TO €CTh
MO>KET IPOTEKaTh B 000MX HAIPaBICHUAX:

Ca** +2HCO; «>Ca(HCO,), <>CaC0O,+CO,+H,0.

Peakmmst MOXeT cMemaThCs B OOpaTHYIO CTOPOHY IPHU TOBBINICHUH COICPKAHUS YyTI-
JIEKUCIIOTHI: KapOOHAT KaJbIHsI pacTBOPsieTCs, 00pa3ysl BOAOPACTBOPUMYIO COJIb — THAPOKAp-
oonar kaneuua Ca(HCO,), .

TaxuM 00pa3oM, BIIMATh HA HAIPABICHUE PEAKIIMHA MOXKHO, H3MEHSS YCIIOBHUS €€ TIPo-
XOXKICHHSI, @ UMEHHO KOHIIEHTPAIMIO peareHToB Wik pH pactBopa.
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B pesynpraTe HelTpanuzauuoo ocajaka, 00pa30BaHHOTO0 KapOOHATHBIMH COJISIMHU, MPO-
BOJWIIM ITyTeM cHMkeHust pH BoiHOro pactBopa.

B omnbiTax u3ydeHo BIUSHUE 103 KUCIOT HA U3MEHEHHE 3HaYeHHU BOJJOPOJIHOTO MOKa-
3arens pH c 1enbio nanpHeHIero uCnojabp30BaHus pacTBOpa JUIsl IPOMbBIBAHUS MOJIMBHOU ce-
TH CUCTEMBI KalleJIbHOTO OPOILIECHHUS.

[Ipyn mosiBIEHUM NPU3HAKOB 3arps3HEHUsS B TMOJMBHBIX TPYOOINPOBOJAX, KOTOpHIE
HE YJAJIAI0TCS MyTEeM MPOBEACHUS TUAPABINYECKOTO MPOMbBIBAHUS, MOJIMBHYIO CETh HMPOMBI-
BaJIM XUMUYECKUMU peareHTamu ¢ pH pactBopa B npezaenax 2-3.

[Ipu onpeneneHHbIX 00beMax KUCIOTHI, KOTOpasi BHOCWJIACH JUIsl IPOMBIBAHUS CETH,
MIPOUCXOUT €€ HeUTpanu3alus paCTBOPEHHBIMH B IIOJIMBHOM BOJie rHApOKapOOHAT- U THIPO-
KCUJI-MOHAMU:

H'+HCO; «<>H,0+C0, T,
OH™ +CO, «<>HCO; .

[Ipu yBenuuenuu oObemMa KUCIOThI HaOo1aeTesi CHUkeHne pH opocuTenbHOM BOIBL.

OO6paboTka U aHaIU3 JAHHBIX, OJYYEHHBIX B PE3YJIbTAaTE SKCIIEPUMEHTA, [TO3BOIHIN
BBISIBUTH HEKOTOPbIE 3aKOHOMEPHOCTH BIIMSIHUS Pa3IMYHbIX 703 Ha HEHTPaIU3aLHUIO LIEI0Y-
HOCTH IIPUPOJIHOM BOJBI U U3BMEHEHUE €€ XUMUYECKOTO cocTaBa. MccieoBaHUsIMU YCTaHOB-
JIEHO, YTO TOCJE BHECEHUS KUCIOT KoHIeHTparuei 0,02 % BoIOpOaHBIN MOKa3aTelh UCXO/-
HO¥M Bojbl cHmKaerces ¢ 7,00-7,50 mo 2,55-3,80.

BnusiHue 103l KUCIOTHI Ha YMEHBIIEHHME BEJIIMYMHBI BOJOPOJHOro mokaszatens pH
MPUPOJHON BOJBI UMEET TECHYIO OOpaTHYI KOPPENALHUOHHYIO CBSI3b € KO3PPUIHEHTaMU
KOPPEJSALUHU B 3aBUCUMOCTH OT KHCJIOTBI, KOTOPast BHOCUTCS.

KonnuecTBo pacTBopa 3aBUCUT OT 0OIIero oobeMa MoJIUBHON CETH U HEOOXOMMOTO
KOJIMYECTBA LIUKJIOB MOJAa4H J0 MOJHOTO PaCTBOPEHUS 3arps3HEHUH.

O¢ddexTUBHOCTh NMPOMBIBAHUS TOJMBHBIX TPYOOIPOBOJOB 3aBUCHUT OT HCTOYHHUKA
opollleHUsI U KadecTBa BojAbl B HeM. CpaBHEHHE DPACXOJIHO-HAMOPHBIX XapaKTEPUCTHK Ka-
MEIbHBIX BOJIOBBIITYCKOB, JUISl 3KCILTyaTallud KOTOPBIX UCIIOJIb3YETCsl BOJa OBEPXHOCTHBIX U
MOA3€MHBIX UCTOYHMKOB, IIOCJIE IPOMBIBAHUSI PACTBOPOM XMMHUYECKHX PEareHTOB M0Ka3alo,
YTO PACXO/Ibl KaNeIbHBIX BOJOBBITYCKOB BOCCTaHABIMBAIOTCS 10 92,9 % (pucyHOK 5).

Q. 1/uac 0. n/yac
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@ - TICXOTHAA PACKOTHO-HATIOPHAL XapaKTePHCTIKA, M~ 10 TP OMEIBAHIE
- I0CTIE TIPOMBIBAHIEA OPTOoCOPHOIT KHCIIOTOIT

@ — HCTOYHUK OPOIICHHSI — CKBa)KHUHA; O — HICTOYHUK OpoleHus — p. JlHenp

PI/IcyHOK 5 — U3meHeHue PACXOAHO-HAIIOPHBIX XapPaAKTECPUCTHUK
Kall€JbHbBIX BOAOBBIITYCKOB B IIPOLECCE IKCILJIyaTallMH
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BrIBOAbI

1 TlpoBeeHHbIE MOJEBBIE UCCIIEIOBAHUS HAa OMIBITHO-IIPOM3BOJICTBEHHBIX OO0BEKTaX
JNEUCTBYIOLIMX CUCTEM KaleJIbHOTro opouleHus B ycioBusx Oxuoi Crenu YKpauHbl oKasa-
JIM, 4TO Ipouecc GOpMUPOBAHUS 3aTPA3HEHUN B MOJIMBHOW CETH 3aBUCHUT OT KayecTBa MOJIUB-
HOW BOJIBL.

2 YCcTaHOBIJIEHO, YTO MPH UCIIOJIB30BAHUM BOJABI U3 MOJ3EMHBIX UCTOYHUKOB Ha CTEH-
Kax IMMOJIMBHBIX TPYOOIIPOBOJIOB 3a CUET MOBBIIMIEHHOTO COACpKAHUS *Kejle3a U CEpOoBOI0POIa
dbopMUpYIOTCS 3arps3HEHUS] XMMHUYECKOTO MpoucxoxaeHud. Ilpu Takux ycioBUSX paBHO-
MEpPHOCTh PacXOJI0B KaleJIbHBIX BOJOBBITYCKOB cocTaBiseT 82—87 %. Ilpu ucnosb3oBanuun
BOJIbI U3 MMOBEPXHOCTHBIX UCTOYHUKOB opoienus (p. Juenp, Anbma) B TpyObonpoBogax mpo-
UCXOIUT (POPMHUPOBAHUE 3arpsI3HEHUN OMOJIOTHYECKOT0 MPOUCXOKICHHSI, B OCHOBHOM B BUJIE
BOJIOpOCTIEl, C TOMUHUPOBAHUEM IPEJICTAaBUTENEH OTAeNa AMAaTOMOBBIX. B pe3ynbpraTe pas-
HOMEPHOCTb PacX0JI0B KaleJIbHbIX BOJOBBIITYCKOB MOJMBHOW CETH C UCIOJIb30BAHUEM BOJIbI
U3 OTKPBITBIX UICTOYHUKOB CHMKaeTcs 10 80—84 %.

3 Ilo pe3ynbrataM HcCCieIOBaHUM, CKOPOCTh NOTOKA BOJBI MIPH MEPUOJANYECKOM TU-
pPaBIMYECKOM TPOMBIBAaHMH JAOJDKHA cocTaBiath ot 0,30 M/c, mpy CHCTEMAaTHYEeCKOM —
ot 0,15 m/c. IIpoaomKUTENLHOCTh MPOMBIBaHMSI MTOJIMBHBIX TPYOOIIPOBOJOB B 3aBUCHUMOCTHU
OT crioco0a MpoMbIBaHUS U 00bEMa HAKOIJICHHBIX 3arpsi3HEHUN cocTaBisieT oT 1—4 MuH.

4 YcTaHOBIJIEHO, YTO B IPOLECCE TUIPABIUYECKOTO MPOMBIBAHUS YIANSIIOTCS TOJIBKO
3arpsi3HEHUs, KOTOPhle HaXOJAATCS BO B3BEIIEHHOM cOCTOSHUU. [Ipu mosiBiieHun npu3HaKoB
3arpsi3HEHUH, KOTOpPBIE arperupyroTcs B arjioMeparhbl U MPUBOJAT K CHUKEHHIO PAaBHOMEPHO-
CTH PacxoJI0B KaleJbHBIX BOJIOBBITYCKOB, HEOOXOJUMO MPUMEHSITh MPOMBIBAHUS MTOJIUBHON
CeTH XMMHYECKUMM peareHTaMu. MUHUMU3UPOBATh MPOLECChl HAKOIUICHUS 3arpsi3HEHUNA U
CHU3UTbH PUCK 00pa30BaHUs TPYIHOPACTBOPUMBIX COCIMHEHUM MOXKHO MpH nojaaepxkanuu pH
BOJIHOT'O pacTBoOpa B Ipejienax ot 2 10 3, 4To 00eCneunuT OTpUIaTeNIbHbIM UHIEKC CTaOUIIbHO-
CTH BO/IBL
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