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OBILIASA XAPAKTEPUCTHUKA PABOTbBI

AKTYaJlbHOCTh TeMbl auccepraumu. I[lpum moObue yriust Ha 3EMHYIO
MMOBEPXHOCTh BBIBOAUTCS OOJBINIOEC KOJWYECTBO IMAXTHBIX BOA. IllaxTHBIE BOIBI
OTJIMYAIOTCS OOJBIIUM Pa3HOOOpa3ueM XMMUYECKOT0 COCTaBa, OHU HEMPHUTOIHBI IS
KOMMYHQJIBHOTO BOJIOCHAOKECHHS M HAa TEXHUYECKHE HYXKIbI 0€3 MpeaBapUTeIbHOMN
00paboTKH.

Ha OGonbIIMHCTBE YIrOJBHBIX MECTOPOXKIACHUN HCIOIB3YETCS TEXHOJOTHS
OYKUCTKHA TMPOU3ZBOACTBEHHBIX IIAXTHBIX BOJ C TMOMOIIBIO TOPU3OHTAIBHBIX H
BEPTUKAIBHBIX OTCTOMHUKOB, & TaKXE€ NPYJOB-OTCTOMHUKOB. J[aHHAs TEXHOJIOTHA
MO3BOJISIET CHU3UTH KOHLIEHTPAIIMIO TOJILKO B3BEIICHHBIX BeliecTB 10 40%.

Heap padoTBl — WU3YyYECHHE TUAPOTCOJOTUYECKUX YCIOBUM  YTOJBHBIX
MECTOpPOXKICHHUM, COCTaBa U CBOMCTBA IMIaXTHBIX BOJ KbIprei3ctaHa u pa3paboTka
HOBOM TEXHOJIOTMYECKOM CXE€Mbl OUYHUCTKM IIAXTHBIX BOJ C HCMOJIb30BAHUEM
BOJIOOYHCTHBIX YCTAHOBOK 3aBOJICKOTO U3TOTOBJICHUS.

3amaum ucciieI0BaAaHNIM:

— M3y4YUTb 0OBEMBI U KaU€CTBEHHBIC MTOKA3aTeNI MAaXTHBIX BOJI;

— aHaJIU3 UMEroNIeiics MHPOPMAIMK 10 TEXHOJOTUSIM OYMCTKH IIAaXTHBIX BOJ U
000CHOBaTh BbIOOP 3PPEKTUBHON TEXHOIOTMUYECKON CXEMBI,

— YTOYHUTHh 3aKOHOMEPHOCTH MpOlLecca OYMUCTKM BOJbI MO MpeajiaraeMou
TEXHOJOTUYECKOW CXeMbl 00pabOTKHU MIaXTHBIX BOJI;

— WCCIIeIOBAaTh B JIAOOPATOPHBIX W TOJIYIPOU3BOJCTBEHHBIX  YCIOBHSIX
BBIOPAaHHYIO TEXHOJOTUIO OYUCTKH, U YCTAHOBUTH ONTHUMAJIbHBIC TEXHOJIOTUYECKHUE
napaMeTpbl paboOThl JIJII BOJAOOYUCTHBIX COOPYKEHUH BXOJAIIMX B MpejiaracMyro
TEXHOJIOTHUIO;

— pazpaboTaTh pecypcocOeperaromy0 TEXHOJOTHYECKYI0 CXEMy OYHCTKH
IIAXTHBIX BOJI;

— OIpPEIETUTh TEXHUKO-3KOHOMUYECKHUX roKaszaresnen pa3paboTaHHOU
TEXHOJIOTUYECKON CXeMbl 00pabOTKH MIAXTHBIX BOJI.

Hay4Hasi HOBU3HA:

— BIIEPBBIC MPOBEICHO KOMILJIEKCHOE HCCJIEAOBAHUE MO 00pPa30BaHUIO, COCTABY U
CBOMCTBaAM MIAaXTHBIX BOJ KbwIprei3crana, ¢ TOYKM 3peHUS HMX OUYUCTKU U
WCIIOJBb30BAaHUS OYHUIIEHHOM BOJbl HAa TEXHUYECKUE U CEIbCKOXO3AMCTBEHHbIC
HYK]IBI;

— TIOJIy4EHbl TEOPETHYECKHE M  OKCIEPUMEHTAJbHbIC 3aBUCUMOCTH  JIJIs
OTpeJeICHUs] TMapaMeTpoB pPaOOThI OTCTOWHWUKA C TOHKOCIOWHBIMU MOIYJISIMH,
CKOpOTO  3€pHHCTOro  (UIbTpa W  DHEPrOEMKOCTH  DJICKTPOMEMOpPaHHBIX
ONPECHUTEIBHBIX YCTAaHOBOK;

— pa3paboTaHa TEXHOJOTUYECKAsl CXeMa OYHMCTKHU MIAXTHBIX BOJ, 0Opa3yrOIMMXCs
npu J00bI4Ye yris JJIsi OOECIEYEeHHS OXpaHbl OKPYXKAIOIIEH CPElbl, BO3MOXXHOCTH
MOBTOPHOTO HCIIOJB30BaHUSA M OMNPEIEIICHbl TEXHUKO-DKOHOMHUYECKHE IOKa3aTeIn
BOJIOOYHCTHBIX YCTAHOBOK 3aBOJICKOTO U3TOTOBJICHUS.



IIpakTHyeckasi 3HAYUMOCTh . [TOJyYECHHBIE PE3YJIbTATHI UMEIOT TEOPETHUECKOE
U IIPAKTUYECKOE 3HAUYEHUE B 00JIACTH OYUCTKU BOJIbI, 00OPa3yIOUIUXCs B X0J1€ JOObIYH
YIJIS ¥ TIO3BOJISIIOT PEIIAaTh BOIIPOCHI OXPaHbl OKPYKAIOILIEH CPEIbl U PAlMOHATBHOTO
UCIIOJIb30BaHUs BOJIHBIX PECYPCOB.

[IpennokeHHass TEXHOJOTMYECKass CXEMa OYMCTKM IIAXTHBIX BOA C
UCIIOJIb30BaHUEM YCTAHOBOK 3aBOJICKOTO HM3TOTOBJICHHS IMO3BOJISIET MOJYYUTh BOIY
OPUTOJTHOM HA TEXHUYECKHUE M  CEIbCKOXO3AMCTBEHHBIE HYXKJbl, CHHKACT
3arpsi3HEHUE  OKPYXKAIOIIEW  Cpelbl, YMEHBIIAET CpPOK BBEACHUS B CTPOU
BOJIOOYHCTHBIX COOPYKEHHU. [IomyueHHbIE pe3yIbTaThl ABISIOTCS IIEPCIIEKTUBHBIM B
HAIPABIICHUU peain3aiui 0€30TXOAHBIX TEXHOJIOTHI.

JKOHOMHMYECKAsi 3HAYUMOCTh MOJIYYeHHBIX Pe3yJbTAaTOB HCCIIEIOBAaHUMI
ompeneneHa NpU YCOBEPIIEHCTBOBAHMM M Pa3pabOTKE TEXHOJOTUU OYHUCTKU
maxTHEIX BOJ CyIIOKTHHCKOTO YTOJBHOIO MECTOPOXKACHUSA. TEeXHUKO-IKOHOMUYECKAs
3¢ QeKTHBHOCTH BOJOOYMCTHON YCTAHOBKHU cOCTaBUIIO 1479 ThIC. COM.

OcCHOBHBIE M0JI0’KEHHSI JUCCEPTALMH, BBIHOCHUMbIE HA 3ALIUTY:

— pe3yJbTaThl KCCIIEA0BAHUH 110 00Pa30BAHUIO U TIPAKTUKE OYMCTKHU IMIAXTHBIX BOJI;

— pe3ysibTaTbl TEOPETUYECKUX M OKCIIEPUMEHTAIBHBIX HWCCIENOBAHUM IS
IIaXTHBIX BOJ, OIpPEAENICHUs MapaMeTpoB pPabOThl OYUCTHBIX COOPYKEHUH B
IIPOLIECCE OCBETIICHUSI U I ONIPECHEHUS DIIEKTPOAUATU30M;

Jlnunblii  BKJIaA couckareas — copMmyauMpoBaHa Iellb W PEIICHBI
IIOCTABJICHHBIE  3aJayd  MCCJIEAOBAHUSA,  BBIIOJHEHBI  TECOPETHYECKHE U
HKCIIEPUMEHTAJIbHBIE HCCIECIOBAHUSI TI0 OYHCTKE BOJBI, pa3zpaboTaHa HoOBas
TEXHOJIOTMYECKAss CXE€Ma OYMCTKM IIAaXTHBIX BOJ YIOJIbHBIX MECTOPOXKICHUM.
PesynbraThl uccnenoBaHWil BHEIpeHBI B y4ueOHBINM mporiecc MuctuTyTta ['opHOTrO
Hena wu Topubix TexHomormét wum. axaia. Y.AcananueBa npu KeIpreizckoM
I'ocynapcteenHoM TexHuueckom YHuBepcurere uM.M.Pa3zakoBa u B peanbHOE
pou3BoJICTBO Ha CyIMIOKTHHCKOM YrojibHoM MectopoxkaeHun OcOO «Cynykry-
Kosybarmany.

AnpoOauus padoTbl. OCHOBHBIE NOJIOKEHHUS, PE3YIbTAThl UCCICAOBAHUN IO
JAHHOW  JAMCCepTalMOHHOM  pabOThl  JOKIAJbIBAINCH M OOCYXAAJIHCH:
«HamoHanbHpIl  [Uajgor MO BOJHOM MOJUTHKE B cdepe HMHTErpUPOBAHHOIO
ynpasieHus BOJHbIMH pecypcamu B Keipreizcrane», KHY wum. K. banacarsina,
bumikek, 2018; MHIIK «Boga - BaxkHbld (hakTOp [JIsi YCTOMYMBOTO Pa3BUTHS -
Tamxukckuii Texuuueckuit YHuBepcuteT uM. akagemuka M.C. Ocumu.-/lymanGe,
2017.; B coOopuuke crareil: «llepcnexkTtuBpl Hayku, oOpa3oBaHus W OuszHeca B
udpoBoit skoHOMUKe», MmatepuanoB MHIIK, bumkek, 2017. MexmyHapogHOM
HayyHOM KypHaine «VIHHOBauumoHHass Hayka» - Yda: «AstepHa», 2016; B
marepuaiax MHIIK «CoBpeMennbie TpoOJeMbl W TYTH Pa3BUTHSA  3alTUTHI
HaceJICHUs] W TeppuTopuil OT upe3BbluaiiHblil curyauuity, KPCY u MYC KP.-
bumxkek: «AiiaT», 2016;

IlonHoTa oOTpakeHUs PpPe3yJbTaTOB [UCCEPTAMM B NYyOJIHKANUAX.
OCHOBHBIE pE3YyJbTAThl TEOPETUYECKUX W ODKCIEPUMEHTAIBHBIX HCCIEIOBAaHUM,
COCTABJISIIOLIME COJEP’KaHUE IUCCEPTALMOHHON pabOThl, OCBELIECHBI B 9 Hay4YHBIX
Tpyaax, u3 HuX 3 cratbu B 3apyOexubix uzmanusx PUHII, 1 narent u 5 crareit B
m3nanusx PUHIL KP.


https://elibrary.ru/item.asp?id=32457675
https://elibrary.ru/item.asp?id=32457675

Ctpykrypa M 00beM auccepTAMOHHON PadoThl. J(uccepTanus COCTOUT W3
BBEJCHUSA, 5 TUIaB, OOIIMX BBIBOJIOB M JHUTEpaTyphl. PaGora uznoxena Ha 129
CTpaHHUIIaX MAIIMHOMKMCHOTO TeKcTa U BKiItouaeT B ceds 30 pucynkos, 20 tabmuil, 69
dbopmys, 2 TIPUIOKEHHWH, CIHCOK HCMOJb30BAaHHOW JjmTeparypel u3 139
HaMMEHOBAHUH, BKITI0Yasi 33 MHOCTPAHHBIX.

OCHOBHOE COJEPXAHUE JUCCEPTALIUUA

Bo «Bgeoenuu» W30XEHBI COCTOSTHUE MPOOJEMBI, aKTyaJIbHOCTb TEMBI, LIEJIb,
3aJauyl M METOJAMKA HCCIICOBaHMUN, HayyHash HOBH3HA palOOTHI, MNpaKTHYECKas
LHEHHOCTh W 3allMIIAEMbIE TOJOXKEHHS JAHCCEpTalMU, pealu3aluus pe3yiIbTaToB
MCCJIEIOBAHMM, a TaK)Ke arpoOanus, myoJrKalus, CTpyKTypa U 00beM IuccepTaliu.

B nepeoini 2nage 1'iporeosiornuecKie yCIOBUS PA3TMYHBIX IIAXTHBIX MOJEH
XapaKTEepU3yIOTCsl MHOrooOpa3ueM COYETaHMH pAa3NIUYHBIX THUIIOB BOJBI M HUX
o0Opa3oBaHUEM, YTO YCIOKHSET pa3pab0TKy MECTOPOXKACHUS U TPEOYET X OYUCTKH.

XVWMHYECKUI COCTaB MHUHEPAJIBHBIX M OPraHUYECKHUX BEIIECTB IIAXTHBIX BOJ
YCIIOBHO MOKHO DPA3[eNMTh HA CIEAYIOIIME IATh TPYIINL: IJIaBHbIE HMOHBI, KOTOPBIE
colaepkarcsi B HaumOOJbIIEM  KOJMYECTBE  (XJIOpPUCTBIE,  CyJb(aTHBIE,
rupokapOOHaTHbIe, KapOOHATHbIE, HATPHs, Kalusd, MarHus ¢ KajibIHs);
pacTBOpPEHHBIE Ta3bl (KUCIOPOA, a30T, TUOKCHJ YIJIepoja, CEpoOBOJIOPOA H JIp.);
OMOTeHHBIE ANEMEHTHI (COEAUHEHUS a30Ta, pochopa, KPEMHUS); MUKPOITIEMEHTHl —
COEIMHEHHUS IPYTUX XUMHUYECKHUX 3JIEMEHTOB; OPraHMYECKUE BELIECTBA.

[ToTeHManbHbIe 3KCIUTyaTallMOHHBIE PECYpChl U KAaYeCTBEHHBIE TOKAa3aTelu,
M3YYEHHBIX MIaXTHBIX BOJ KbIprei3crana, cBesieHbl B Ta0. 1.
Taoauna 1-IloreHuaabHbIE PeCypPChl U KAUeCTBEHHbIE MOKA3ATEIU AXTHBIX
BO/1 (00001IIEHHBbIE)

No MecTopoxaeHus V neabHBIN OO61mas MUHEpaIU3aIs, I/71
n/m IIAXTHBIX BOJT neoer, Ji/c (ot obmiero pecypca)
1-3 3-10 10-35
1 AnMabsIk 0,05-3,1 2,6 u Oozee 1o 7,7 12
21% 67% 12%
2 Koxk-)Kanrak 0,5-8,8 1,7 u Gonee 1o 5,1 13
34% 58% 8%
3 Cymnrokra 0,2-8,5 1,2 u Ooinee 1o 4,85 10,8
7% 87% 12%
4 [ypab 0,01-0,2 2,3 u 6onee 1o 4,2 12,7
19% 73% 8%

Ipumeuanue: pH 600wt konebremesi om 6,8 0o 7,9; nabmooaemcs nanuuue H,S u acpeccusnoti
COy; obwas ocecmkocms 600vl cocmasisem om 12 0o 44 me—ske/n; Kosappuyuenm
800000unbHOCMU 00x00um 0o 7-10. Konyenmpayus e3eeuiennvlx geujecme cocmasisiem Ooiee
3000 me/n. MakcumanbHulll pacxo0 WAXmMHbIX 600 HPUXOOUMCS 8 OCHOBHOM HA MAl-UIOHD,
MUHUMATbHBILL HA AHBAPb-espalb.

M3 BBIIIEU3I0KEHHOTO Marcepuaiga Ciacayer OTMCTUTL, YTO BOAbI YI'OJIBHBIX
MGCTOpO)K,IIeHI/Iﬁ CoACPKAaT MHOI'OKOMIIOHCHTHBIC, OPraHM4YCCKUEC 1 MUHCPAJIbHBIC, U
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razoo0pa3Hble BemecTBa. HemocpencTBeHHbI cOPOC ATUX BOJ HETATHUBHO BIIUSIET HA
OKPYIKAIOIIYIO CPEy, ¥ IPUHOCHUT BPE. ISl peasibHor d3koHOMHKH KP (Tabu. 2).
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Puc.1. Yronbusle MecTopoxaeHus Keipreizckoi PecryOnnku

Taoauna 2 - O0beM 1 XUMHYECKHH cocTaB maxTHeIX Bojg I[1O

«CyJIOKTHHCKHID)
Nzyuyennsie | O6bem | pH CopeprxkaHre KOMIIOHEHTOB, MI/JI
MIAXTBI BOJIBI, B3s. Fe?t | APY| ca® Mg2+ SO.~ | CI
M4 BEILEC
TBa

[ITaxTHOE 200 |8,15| 2270 128 44 | 89,2 | 93 678 | 1280
mosie Ne9
[ITaxTHOE 100 8,1 | 2270 190 30 64 | 204 | 312 | 2015
roine 2/4
Kokunnecai 100 7,8 | 2300 500 |150| 165 | 100 | 1700 | 1565
12-noie 130 7,8 | 2200 | 450- | 100 | 120 73 1700 | 3578
700
CeBepHas 540 7,8 | 2120 | 660- | 200 | 152 63 - -
880
[ITaxTHOE 890 |8,05| 2372 460 90 |119,3| 47,4 | 2954 | 1748
mmosie Ne8
[ITaxTHOE 450 8,2 | 2100 50 150 | 69 22 450 | 3250
mmosie No5
[ITaxTHOE 300 7,4 | 2100 200 50 88 35 1000 | 2014
noste [1lypa6
Koxkunecai 600 85 | 2713 | 1320 | 214 | 340 85 2350 | 2365

BocTounsrit




[lo wHbpOpMAaIMOHHOMY  aHaMM3y  Jake  HaubOolee  COBEPIICHHBIC
TEXHOJOTMYECKHE CXEMBbI JIEUCTBYIOIINX U MPOEKTUPYEMBIX OUMCTHBIX COOPYKEHUMN
JUIA  OYMCTKM IIAXTHBIX BOJ IPEIyCMaTpUBAlOT TOJIBKO YAAJNEHUE U3 HUX
B3BEILIEHHBIX BelecTB. OO1ee colepkaHne pacTBOPEHHBIX MUHEPAIbHBIX BEIIECTB
IPY OYMCTKE MIAXTHBIX BOJ MPAKTUUECKU HE U3MEHSETCSI.

B cBere BblllIE HU3I0KEHHOTO MJs1 KOMIUIEKCHOTO pELIEHUS MPoOIeMbl
00pa0OTKM IAaXTHBIX BOJ ObUIN ONPEAENICHBI 3a/1a4M JIUIs 1adbHEUILIEro peleHusl.

Bo BTOpO# ri1aBe MCCIEI0BaHbl 3aKOHOMEPHOCTH MPOLECCA MOATOTOBKH BOJBI
nepes ONPECHEHUEM.

CopeprkaHre B3BEUIEHHOTO BEIIECTBA B ONPECHIEMOW BOAE IS YCIELIHOM
pabOThI TEXHOJIOTHYECKOM anmapaTypsl, HE TOHKHO MTPEBBIMIATH 2 MT/I.

[Toxkazartenu 3arpsA3HEHHUN 0 YKAa3aHHOTO JOCTUTAETCS IYTEM OCBETJICHUS U
(¢unpTpOBaHUS BOABI M OCBOOOXKIECHHE BOJBI, OT B3BELICHHBIX M KOJUIOMIAHBIX
BEILIECTB.

Ocsernenue BOABI COCTOUT U3 CIEAYIOIIMX IPOILECCOB: NPEIBAPUTEIBLHOTO
0e3peareHTHOr0 OCBETJIEHMS, 3aTOTOBKU U J03UPOBAHUs PEareéHTOB, CMEIIEHUS UX C
oOpaOaTeiBaeMON BOAOH, (POPMUPOBAHMS XJIOINbBEB, OTCTAUBaHUS U (UIBTPOBAHMS
BO/IbI. Jlanee He0OOX0IMMO ONIPECHEHUE BOJIBI.

PU3HYECKYIO CYILIHOCTH IPOLECCA ONKCHIBAOIIEE YPABHEHUE UMEET BUJL:

HC = 1Cs-AC, 1)

rae, J1C - Ha 3y1leMeHTapHOM y4acTKe yMEHbBIIEHUE KOHIeHTpauuu yactul; JC;
3a CYeT ee MPWIMIAHUS yMEHblIeHue KoHCTpykuuu B3BecH; JIC, - 3a cuer oTphiBa
paHee NPWIMIIIIUX YAaCTUI YBEJIMUYEHUE KOHLIEHTPAlMU B3BECH.

B uccnenoBanuu GuibTpanyu BoAbsl PUIBTPOBAHUS ONIpEALsics o hopmylie:

C(b = AP/ [“'(R¢>H+ro'h)] (2)

rae, Cy— ckopocth QunbTpoBanus, Mm/c; AP — nepenan nasieHus Ha QuibTpe
(mBwkymas cuna), Ila; p —n1uHaMudeckass BA3KOCTb BOIBL;, Ryy — COINPOTHBIEHUE
(UIBTPOBAILHON TIEPETOPOJIKH, M, — YAEIIbHOE CONPOTUBIIEHUE OCAJIKA, M2

h — BeIcOTa QUIBTPYIOIIETO CIIOS M OCATIKA, M.

Jlanee OBbLIM M3YyYEHbl TEOPETHUECKUE U SKCIEPUMEHTAJIbHbIE MaTepuaibl IO
OCBETJICHHIO IIAXTHBIX BOJ ¥ BOIPOCHI OCBETIEHUS BOBI.

B tperbei ri1aBe «TeopeTnueckre OCHOBBI U PE3YIbTAThl SKCIEPUMEHTAIIbHBIX
UCCIIEIOBaHMM 10 00pabOTKe MIAXTHBIX BOM» M3yYEHbl HOHOOOMEHHbIE MEMOpaHbI U
OHHU KJIaCCH(PHUIIMPOBAHBI MO CleAyIOmMM npu3Hakam: |) mo ¢daszoBomy coctasy; 1)
no Buay nepeHocuMmbix HOHOB; Ill) mo Bumy ¢uxcupoBanubix wonoB; IV)  mo
XapaKkTepy NOBEPXHOCTH.

Ha npakTuke ncnonb3yroTcs TOMOIE€HHbIE U TeTeporeHHble MmemOpanbl. Hapsny
C TOMOTE€HHBIMH IIMPOKO PACTIPOCTPAHEHBI F€TEPOreHHbIE MEMOPAHBI, COCTOSIINE U3
CMECH TOMOIEHHBIX YacTHI], CKPEIUICHHBbIX MEXAy Cco00M TMIeHKOOOpa3yoluM
noJMMepoM. OTH MeMOpaHbl MO CHOco0y TOJY4YeHHs Ha3bIBAIOT  €lIe
KOMITO3UIIMOHHBIMHU.

MemOpaHnbl, C coaep)KaHHEM CHJIbBHOKUCIOTHBIX TpPYII, HCHOJB3YIOTCS B
mupoKkoM auanazoHe pH kak kaTuoHooOMeHHbIe. B 1IenouHBIX pacTBOpax
CJ1a0OKHUCIIOTHBIE TPYIIHI XOPOIIO AUCCOLMUPOBAHBI B 00JaCTU BBICOKMX 3HA4YEHUH
pH 1 mo3TOMy HCIONIB3YIOTCA KaK KATHOHOOOMEHHBIE.
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CunpHO 3apspKeHHbIE MeMOpaHbl MPOIYCKAKTCsA, JUOO0 Ui KaTHOHOB
(KaTHOHOOOMEHHBIE MEMOpPaHsI), JIMOO 111 aHUOHOB (aHHOHOOOMEHHBIE MEMOPAaHBHI).
Ucnions3ys yepenyromuecs KaTHOHO - U aHMOHOOOMEHHBbIE MEMOpaHbI, MOKHO
CO3JIaTh MHOTOKaMEPHBIN 3JICKTPOAUATH3ATOP JJIs ONPECHEHHS BOBI (pHC.2).

JIisi  KOHIIGHTPUPOBAHUSI MHUHEpAIM3alMM IIAXTHBIX BOJ  HCIOJIb3YyETCS
MEMOpaHHBIA 3NEeKTpoian3. [IpermyinecTBOM 3JIeKTpoauain3a MO CPaBHEHUIO C
oOpaTHBIM OCMOCOM SBJISIETCSI ~ BO3MOKHOCTH HCIIOJIb30BAaHUS XHUMHUYECKH U
TePMHUECKHU OoJjiee CTOMKMX MEMOpaH, B CBSA3H C 3TUM  JJIEKTPOJAUATIN3 MOMKET
OCYIIECTBISATHCS KaK MPH MOBBIIICHHBIX TEMIIEpPATypax, TaK U TMPU OYEHb MaJBIX
WM HaoOOopoT OonbmMX 3HaueHusaAx pH pactBopa. [ OYMCTKH CTOKOB MIAXTHOM
BOJbl  OrPAaHUYCHHEM B MPUMEHEHHUU SJIEKTPOIUAIIN3A SABIAECTCS HEBO3MOXHOCTH
yIaneHus He3apsDKEHHBIX KOMIIOHEHTOB, MPHUCYTCTBYIOIIME B IaXTHBIX BOJAX.

s MOHOOOMEHHBIX MeMOpaH AIEKTPOXUMHUYECKAS aKTUBHOCTb
XapaKkTepu3yeTcs 4YHCIaMU IIepEeHOCa, CEJIEKTUBHOCTBIO U Cclenu(puueckoi
CEJIEKTUBHOCTBIO.

Conenan boga

[Tox ynciaoM mepeHoca MOHA
| B MeMOpaHe tj TOHUMAIOT JIOJTIO

[] I ]

(3]
T e

_—
(o]
Jk
ST ¥ .
+

] : ‘,::-5--' ik B -.f”‘AI';a}.'_- TOKa, IEPEHECEHHOr0 JaHHBIM
e {' g ‘.f: Bugom noHoB: ti =1 /' 1,,  (3)
'.i '{ ' J:} %"‘i ','._’% rae, li— ToK, nepeHeceHuHHﬁ J-
1 i i .,-:‘:ﬂ,,,‘r ;n HOHAMU, IOU_ Oo0IMHA  TOK,
ik i o & *‘E A --fi 4 e il 2 NPOTEKAIIINN Yepe3 MeMOpaHy.
§ i s : nowin il rﬁ"‘ 5 EE JUis BCeX NPOTHBOUMOHOB ( M
* fi, % f*'-i S SO L R KOUOHOB BBITIOJIHSETCS
copes él | * Lk cooTHOIeHue: Sty+t=1. (4)
B~ aaae Onpecuaice Boge CenekTHBHOCTH P
OTIPEIEIISIETCS BBIPAKEHUEM
Puc. 2. MHOTOKaMepHBIiA AIEKTPOHATTU3ATOP P=(lg-ts)/(1-tc) (5)

JUTSL OIIPECHEHHUS BOJIbI

[Toka3pIBafOIIUM ~ OTHOCHUTEIBHOE OTKIOHEHHE TPAHCIIOPTHBIX CBOMCTB
peabHOl MeMOpaHbl OT wHAcanbHON (t; — YKMCIO TIEpeHoca IPOTHBOMOHOB U
pactBope). Ilox crmemuduueckoil CEeIeKTUBHOCTBIO MEMOpPaHBI 10 OTHOIICHHUIO K
HOHAM A TIpHU UX COBMECTHOM MPUCYTCTBUU C HOHAMH B OHMMArOT BhIpaKeHUE

P~ = (ta Ca) /(ta Ca), (6)
rae, C a, 8 — KOHIIEHTpalus HOHOB A u B B oT1aromieM pactBope.

[Ipy mpoTekaHWM TOKa dYepe3 HOHOOOMEHHBIC MEMOpPaHbI KOHIICHTPAITUS
AJICKTPOJIUTA B TIPH MEMOPAHHBIX CJIOSX HU3MEHSICTCS — IMPOMCXOIUT TOJISIPU3AIUS
MeMOpaHbl. [loaToMy n7ist ompeneneHuss yncesl MepeHoca B KOHKPETHBIX YCIOBHUSIX
CJIEAYeT MOJIb30BAThCA MPSIMBIMU aHATUTHYECKUMHU METOIAMH.

Takum o0pa3oM, mMOJydeHHAss METOJOM OJJIEKTpOAUaIn3a ONpecHEHHAs BoOJa
NPUHIUIHAIBPHO MOXKET OBITh PEKOMEHJIOBaHa I MPOMBIIIJIEHHO-TEXHUUYECKOTO
BOJIOCHA0XXEHUS U CEITbXO3HY XK.


http://galvanicline.ru/
http://galvanicline.ru/

[IpuHnMnUanbHAasg CXe€Ma »SKCHEPUMEHTAbHOW YCTAHOBKM TMPEACTABJICEHA Ha
pUCyHKEe 4, KOTOpasi COCTOMT U3 YCTpPOMCTBA a’pUpOBAaHUA M TMOJAYU HUCXOJIHOMN
BOJBI, peareHra J03aTopa, CMECUTENsl IbIpYaToro M  XJIOMbeoOpa3oBaTEILHOM
KaMephl, KOTOpasi COBMeEIIeHA ¢ TPyOUYaThiM OTCTOMHUKOM.

1
P 2.8 ; it} 1.8
2 24 [T A2
BN TR i
N / 5
AT P -k

N Ly

NEE— H

T

Puc.3. [Ipuanunuansnas  Puc. 4. [IpuanunuaneHas cxema SKCIEPUMEHTAIBHON
CcXeMa IJIEKTPOAUAIN3HON  YCTaHOBKHU: 1 — BoAa UCXO/IHAs; 2 — Oa4OK

YCTaHOBKU IIEPEIMBHON; 3 — YCTPOMCTBO PEAr€HTHOM JO3UPOBKH;
1-npuxuMHas TUIUTKA; 4 —cMmecuTenb; S—XJI0nbeoOpa3oBaTelibHasl Kamepa;
2-0TBEpPCTHE KOJUIEKTOpa 6 — OTCTOMHUK TPyOUaThIi; 7 — BOAA OTCTOCHHAS;
paccoza; 3-meMOpaHbl; 8- 0TBOJ mepes OTCTOMHUKOM B CTOK BOJBI;
4-tipoknaaka. 9 — 0TBOZ B CTOK

Mopenb OTCTOMHHMKA ObLJIa YCTAaHOBJICHA HETOCPEACTBEHHO Y YCThS IIaXTHI.
[TokazaTenem oreHKH 3()PEKTUBHOCTH PaOOTHI TPyOUATOTO OTCTOMHHKA BO BpeMs

AKCIIEPUMEHTOB ObLT BBIOpaH 3P(HEKT OCBETIECHUS BOJBI:

3 — MI/ICI\)/([—M OTCTX100%' (7)

HUCcx
rae, O — nokaszareib d3pdekTnBHOCTH, % ; M, - B HCXOJTHOM BOJIC KOHIICHTPAIHS
2

B3Becei, MI/1T; My,¢; - B OTCTOEHHOM BOJIe KOHIICHTPAITUS B3BECEH, MT/JI.
[Tepexon oT HaTypasJbHBIX 3HAaUYEHUU (DAKTOPOB K KOAMPOBAHHBIM 3HAUCHUSIM
OCYIIECTBJISUICS C TIOMOIIBIO CIEAYIONEro nmpeodpasoanus: Jlanee ObUIM HAWEHBI

3Ha4YeHUs KO3PPUIIMEHTOB PErPECCUU:
bo-=46,3;b, =-8,25 ;b,= 11,25; b;,=,75.

Ci—Ci
o ®)

rje, xi- 3HadeHue (axropa kogupoBanus (Oe3pasmepHas BenuumnHa); Ci — Ci-
3HAUYCHHUE HATYpaJbHOTO (akTopa (COOTBETCTBEHHO 3HAUEHWE HA HYJEBOM YPOBHE H

Xl =

€ro TeKyllee 3HAYCHHE); | - 3HaUYeHWE WHTEpBaJla HATYpPaIbHOTO BapbUPOBAHUS
daktopa Ci; i - HOMep (akTOpa.
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Puc. 5. a-3aBUCHMOCTB IMKJIA OTCTAaUBAHUSA TOHKOCIIOMHOTO OTCTOMHHUKA OT CKOPOCTH
JIBIOKCHHS BOJIBI B sTuckike oTcTOMHKKE: M =300 mr/m; [1,=20 Mr/i1. 6-3aBHCUMOCTb
[UKJIa OTCTauBaHUSI TOHKOCJIOMHOTO OTCTOMHMKA U (PUIIBTPOLIMKIIA OT CKOPOCTU
JIBUKEHUS BOJIbI B OTCTOMHUKE U 36pHUCTOM (PUIIBTPE.

Cocrapisitonias ypaBHEHUsI PErPeccuu mokasaa:
Uu= 46,3 - 8,25 X| + 11,25 X|| + 1,75 X| X||, (9)
a K03 OUIIMEHTHI PETPECCUU JIJIsI TPOBEPKH 3HAYUMOCTH
S{U }=1,404, t.e. S*{U }=1,187. (10)

Hns  xod(pPUIIMEHTOB perpeccr BeIWYMHA HHTEpPBala JIOBEPUTEIIBHOTO
cocrasisuia: Ab,=3,05.

[TepexomomM W3 KOAOBBIX 3HAYCHHWHA (AaKTOPOB K MMEHOBAHHBIM BEIUYMHAM,
cornacHo (9), u3 ypasuenus (10) momyqwu:

9=78,7+0,605Dk-13V+0,52V %, (11)

rae, -3¢ dext ocBerienus, Boabl B %; Dk-no3a koarynsHTa, Mr/a (cuuTast Ha

Ca0); V- cKopoCTh MPOTEKaHUS TOTOKA B sYEHKAX OTCTOMHUKA, M/4.

Puc.6. MecTo ycTaHOBKM MOJIENT OTCTOMHHKA HETTOCPEJCTBEHHO Y YCThs
1aXThl

Bo Bpemsi dSKCmepUMEHTANbHBIX HCCICIOBAHUNH OOBEMBI CMECUTENS W
MEePEIMBHBIX 0AaYKOB OOECTICYMBAIM TPOJOJDKUTEIHPHOCTh KOHTAKTa JJISi TTOJHOTO
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XJIOMbeOOPa30BaHUs B3BECU COAepKaluxcst B oOpabaTeiBaeMol BOAbl. OTIeNbHBIE
OKCIICPUMEHTAJIbHBIC UCCIICIOBAHMUS IPOBOIUIMCH Ha yCTaHOBKE (pHC.7).

i

<t 4
10 n )
] S

Puc. 7. YcranoBka st mpoBeieHHs] PUIbTPALIMOHHOTO TEXHOJIOTHYECKOTO
aHanuza: 1- pubTpoBanbHAs KOJOHKA; 2- MPOOOOTOOPHUKH; 3- TbE30METPUUECKHE
TpyOKH; 4- 6a40K MOCTOSTHHOTO YPOBHS; 9- KaIMOpOBaHHAs HAacaaKa; 6- mojaarorias

TpyOKa; /- OTBOJ OYUIIICHHOM BOJIbI; 8-1101a4a BOJIbI HAa POMBIBKY;
9- snexTpoauanu3Hbiil anmapar, 10-onpecaernas Boaa; 11-otBoj paccona.
[To pesympTatam ucClIeIOBaHMN ObLIM TOJIy4eHBbI 3aBucuMoctH (puc.8). Ilo

M3BECTHBIM (pOPMYJIaM OMpeneICHbl NapaMeTpbl PUIbTPOBAHUSA:

Xo
B —g(—o, ) (12)
X = ; = E' (13)

AOGcomoTHas BeJIMUMHA OTKJIOHEHUH, KaK BUHO U3 TpadukoB BUIHO cocTaiser 1,0
y u 0,3 14 coorBeTcTBEHHO 5% 1 4% >TanoHHOro 3HaueHus tz-ts.

2 6)

L LI

iR AN NN %
7472 ARRNEN]

0k
02 04 06
Puc. 8 3KCHepI/IMeHTaJ'IBHBIe JAaHHBIC, ITIOJTYYCHHBIC 11O TCXHOJIOTMYCCKOMY aHAJIN3Y,

OCHOBAaHHOMY Ha M3YYEHUU IMOTEPHU HAIIOPA 110 TONIIMHE 3arpy3KU: a) — H3MCHEHUE
NoTeph HATNIOPa; 0) — OmpeeNieHNe MapaMeTpOB PIILTPOBAHHS
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Ilpn pasmmunbIX BenuuuHax Vg, 4ToObl t, coctaBnana 12 u 24 yaca and
OTIpeICTICHUs] TUaMeTpa 3arpy3ku O, He0OX0JAUMO pPEelIUTh CIeAyIolIee, KOTOpoe

ABJISIETCS] B CBOIO ouepeib peieHueM ypasHeHuit (13), ucxons usz t,=0,9t, nonyunm:
x 1,11t,K Vg
; — = 1. 14
(XO_Vq()),7_a1,7) ( )

3KB (X;)"ZBKB)

BbIxogHbIe KpHBBIE MO ONPEAENEHUIO ONTUMAJbHBIX 3HaueHUil O, 1 V4 npu
pasnuuHbIX 3HaueHusx C,. mpeacTaBieHbl Ha puc.9.

HambGonee BaXHBIMH  TEXHOJOTHYSCCKHMH  IIOKAa3aTeIMH B JaHHBIX
WCCJICIOBAHMSX CTAJM: MPOJODKUTEIBHOCTh (DUIBTPOIMKIA, TEMIBI MPUPOCTA
MoTeph Hamopa, riayOMHa MPOHUKHOBEHMS 3arpsA3HEHUN B TONINY (UIBTPYIOIIETO
CJOs, CTENEHb W KauyeCTBO pereHepaluu, ONTUMaybHas jo03a oOsydeHus. s
obecrieueHUsT MaKCUMaIbHON TEXHOJIOTHYECKOU 3((HEKTUBHOCTH IPoIecca OYUCTKH
COJIEp)KaHHME B3BEIIEHHBIX BEIIECTB B MOJICIBbHOW Bojie NpuHHManoch oT 100 1o
1000 mr/n. DnekTpoauanv3HBI MeToa oOecrieuynBaeT: a) Oe3peareHTHOCTh, 0)
KOMIIaKTHOCTb.

/tf

dake. MM

V,-6,9-0,43C,; A-2,5% /

o VoMM

=S
-
T

-
[=]
T
(3,1

// dake=0.78+0.03C;|A=3.7%

0,9 4

0.8

(7]

1 3 ComMmr/n

Puc. 9. OntumanbHblie 3Ha4eHUS O, UV, 1151 3HaueHuit C,, KOTOpbIE
obecneunBatoT t,=24 4 (a) u t,=12y (0)

[Ipon3BOACTBEHHBIE HCCIEAOBAHUS TPOBOJUINCH HA YTOJIBHOM MECTOPOKACHUU
Cyntokra, batkenckoil obnactu B ropHopyaHoi komnanuu OcOO «CymokTy —
Koszybarmian» (¢ Bo03a00poM M3 BCKPBIBAIOIIKX IIITOJICH).

KoHTpospbHbIE XMMHYECKHUE aHau3bl OCBETISIEMOW BOABI BBHITIOJHSINCH B
[lentpanbHoii abopatopuu ['ockoMuTETa IO T€OJIOTHH.

C,mr/a 1000

6 /.'7
600

— 7

200

S 800

0 % e — " 0 ——

1 2 3 4 B 0 2 4 6 8 10
Puc. 10. 3aBucumoctb k03¢ duimeHTa Puc.11. I3meHeHue KOHIIEHTpAIUH
1 dy3nOHHON IPOHUIIAEMOCTH B g , noHoB Ca”" B KOHIIEHTPATE BO BPEMEHH

MeMOpaH npu wiotHOcTH ToKa 2(1) 1 1 A/am® (2)
MK-100 (1,3) u MK 100M (2,4) ot (dpHI KPUBBIX — UCXOTHAS
KOHIEHTPAILIMU PACTBOPOB XJIOPHUJIOB KoHieHTparus Ca 2% Mr/1)

HaTpus (1,2) n xkaneuus (3,4)
12



1.2 2000
1

1500
08 / 1000
0.6

0.4 / >00

0.2 ;é.% ! ! 0
0 : . 0 2 4 6 8

0 4 8 12 16 20 24

Puc.12. Kunetnka koHrneHTpupoBanusi  Puc.13. VI3sMeHeHre KOHIICHTpaIlii HOHOB
nonos Na* (1,2) u Ca** (3,4), Mg** (5,6) Ca”*" B koHueHTpaTe BO BpeMeHH (udpbi)
IpH dIIeKTpoaratm3e umutara KB Ipr  KpHBBIX-HCXO/HAs KoHIeHTparms Ca 2,

mwiotHocTH ToKa 1,0 A/nv? ¢ MT/1)
ucrosib3oBanueM Mmemopan MK-100
(2,4,6) 1 MK-100 (1,3,5)

B 4derBepToil riaaBe «OKCNEPUMEHTAJIbHBIE U TEOPETUUECKUE MCCICHOBAHUS
MpoIecca OYMCTKUA WIAXTHBIX BOJ» MPUBEACHBI PE3yJbTaThl J1aOOPATOPHBIX U
MPOM3BOJICTBEHHBIX UCCIIEAOBAHUM.

JlabopaTtopHass KOHCTPYKIUSI U TEXHOJIOTMYECKasi CXeMa SKCIEePUMEHTAIbHOU
YCTaHOBKHM, Ha KOTOPOW MPOBOAUIIMCH NAJBHECHIINE HMCCICIOBAaHUs, IPUBEICHA Ha
puc.14.

HccnenoBanusi MpOBOAMWJIMCH B HATYPHBIX YCIOBUSAX, Ha CyIIOKTUHCKOM
YTOJIbHOM MECTOPOKICHUH.

Tab6n.3. Pusuko-xuMUYeCKue
MTOKA3aTeJIM BOJBI B IIEPUO/I UCTIBITAHUS

DOU3NKO-XUMUYESCKUE TTOKA3aTEIIN
KauyeCTBa BOJIBI

OnpenenseMpie MokazaTenu, | 3Hay-A
CAUHUIIBI U3MEPCHUS OKa3-u

B3BernrenHoe BemecTBo, I/ 2,07
[IBeTHOCTSH, Tpamyc 65-700
Hurtpatet (NO™3), Mr/in 5,3+£0,8

XKecTkocTb, Mr-3KB/I1 6,8

Ilpumeuanue: npu pacueme

KOHYeHmpayuu KaieCcmeeHHbIX Puc. 14. O6mmii B
noxasameineti 600bl ObLIU UCNOIb30BAHBL SKCIIEPUMEHTAIBHOM YCTAHOBKHU
uzgecmuule U peKoMeHOO8AHHbLE
UCMOYHUKU.
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1.2 y=031x-0.25 0.25

R?=0.9468
1 0.2 —
y = 0.069x - 0.095
R2=0.9129

0.8 0.15
0.6

0.1
0.4

0.05
0.2 _/
O ———— T T 1
0 T T 1 2 3 4
-0.05

Puc.15. ITonsipuzaunoHHbie Puc.16. 3aBucumocTs npenenbHOM
XapaKTEPUCTUKH IIIEKTPOAUATUIHOTO MJIOTHOCTH TOKA JIEKTPOAUATIU3IHOTO
KaHaJia, 00pa30BaHHOIO MapoOit KaHalsia oT ckopoctH noroka 0,01 H.
MOHOOOMeHHBIX MeMOpadn MK-40 u NaCL; 1 — TeopeTuyeckas;
MA-40 8 0,01 1. NaCL mpu 25°C u 2 — DKCIIepUMEHTaIbHAS.

ckopoctu notoka:1,2 =0,075;
1,2 — 0,346 cm/C
(1, 1-oKciepuMEHTANBHEIE;
2, 2 — TeOpPETUYECKHE KPUBKIE)

[locne oOuEHKH 3HAYUMOCTH KOI(P(UIMEHTOB pErpeccud M Iepexoja OT
KOJIOBBIX 3HaU€HUH (DaKTOPOB K HATYPATbHBIM COTJIACHO:

_ 19—8,5, D55, Fuex—27,5
Xy = =2 Xp = 22 X = 22 (15)

7,5
u3 ypaBHeHus (19) nomydeHo BeIpakeHHe:

3 =32,23 +0,33v, — 0,224v3 + 1,28D, — 0,0067D2 + 0,37M,,, (16)
rae, O — 3(PQPeKTUBHOCTb OCBETIEHUS HMCXOAHOW BOABL, %; Vo — CKOpPOCTb
MPOTEKAaHUsSI BOJbI B slUCMKAaX OTCTOMHHMKA, M/4; D, — 7103a TrUMOXJIOpU] HATpHs, B
nepecuere Ha CaO, wmr/m; M, — HCXOQHAs KOHIEHTpaIUs OOUIUX B3BECEH
oOpabaTbIiBaeMoil BojIE, MIY/JL.

My = Moger — % (32,23 + 0,33% — 0,224v, — 1,28D, — 0,0067D? + 0,37M,,,), (17)
[Ipu TypOyneHTHOM pexXuMe TONmMUHA TU(HPY3HOHHOTO CIIOST B Kamepe
o0OecconrBaHus ¢ JJAOUPUHTHO-CETUATOMN MPOKIIAKON OMKUCHIBACTCS BHIPAKECHUEM:

& = K(D/v)"[(1do)**v/V] (1-h/do)*® (18)

B nsaroii riaBe «PekoMeHayemasi TEXHOJIOTMUYECKas cxema oOpaboTKu
IIAXTHBIX BOJ, MAaTE€pUaJbHBIM OalaHC U TEXHUKO-dDKOHOMHUYECKUE IMOKa3aTeNH
BOJIOYMCTHON YCTAHOBKHY» TIPEJICTABIICH aHAIM3 SKOHOMHUYECKOW 3(P(HEKTUBHOCTH
peareHTHOro M Oe3peareHTHOro (TpeIaraeéMoro) CrIocoOOB OYHMCTKH BOIBI IS
OYMCTHBIX COOPYKEHUM HEOOBITON Tpou3BoauTEILHOCTHIO 50 - 200 M3/CcyTKH.
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Puc.17. Cxema 3KcriepuMeHTaIbHON YCTAaHOBKH: 1 — MIaxTHas BOJIa; 2 —HAKOIIUTEIb
IaXTHOM BOJIBI; 3- paCXOIHBIN Oak peareHTa; 4 —103aTOp peareHTa; 5 —
MOBBICUTEIIbHBIN HAacOC; 6 — TOHKOCTIOMHBIM OTCTOMHUK COBMEIIICHHBIN ¢ KaMepoit
XJIOMbe0OPa30BaHUs;, / — 3aMOTHUTEIN OTCTOWHUKA; 8 — HATIOPHBINA 3ePHUCTHIN
cKopbIit puiIbTp; 9 — Bogomep; 10 — momava ocBeTsienHoi Boasl Ha D/1Y; 11 — D1V,
12 — oTBOX ONpecHEHHOM BOBI, 13 — 0TBOX paccona; 14 — manomeTpshr; 15 —
TPEXXO0JI0BBIE KpaHbl; 16 — OTBO MPOMBIBHOM BOJBI;, 17 — Mo1ada MPOMBIBHON BOJIBI.

a)

C, M/ = = /
3 A A
BI—= -
P - ; /
= e —_— S
7o ;
OTrcroeHHas BOJa /
6 S . ‘ il = = - /
S
1
(=) AT = h
2 ¢uubrpar J//A:‘:__ ] s
[<) W
(0] -
6 12 18 24 30 36 T,u
5)
C, Mmr/s —
OrcroenHds Boja npu Vio=4 m/4, Dk=100 mr/n

6

5

4

a 12 16 20 24 T u

Puc.18. KI/IHCTI‘/;Ka BBIJICJICHUS B3;ecn B TpyOUaToMm OTCTOMHHUKE 1 CKopoM (uibTpe:
C — KoHUEHTpalMs B3BECH B OTCTOSHHOM Boze; T — IPpOJ0IKUTENBHOCTh padOThI
YCTaHOBKH; a) — BoAa oOpasia 1; 0) — Boga oOpasia 2.

Jlnia onpenieneHus mapaMeTpoB pabOThl YCTAHOBKU 3aBOJICKOTO M3TOTOBIICHUS U
YCTAHOBJICHHs CTETIEHU OYMILEHUS B TOHKOCJIONHOM OTCTOWHHUKE OBLIN MPOBEICHBI
HKCIIEPUMEHTAJIbHBIE HCCIIEIOBAaHUS Ha MEPeoOOPYTOBAHHOM HKCIEPUMEHTAIbLHOU
ycranoBke (puc.17). MccienoBanust mpoBOAMINCH B HATYPHBIX YCIOBHSAX, Ta0MIE 4.

15



Ta0im. 4. PU3UKO-XMHUYECKHE TTIOKA3aTEIN KaueCTBA BOIBI

OrnpenensieMble KAUeCTBEHHBIC 3HauYeHUS OuwnnieHHas
MOKa3aTelu, eAUHUIIBI U3MEPEHUS TTOKa3aTeNei BOIbI BOJIA
B3BelenHoe BeecTBO, MI/JI 3100500 mo 1,5
[[BeTHOCTB, Ipajgyc 1500,0+100 He O0oaee 20
JKecTkoCTh, MI-3KB/II 14,5+0,5 4,3
Cyxol 0CTaTOK, MI/JI 3484,5+18 749
buxpomarnas  okuciasemocth  (XIIK), 470,020 37
MrQO,/n
ITepmanranaTHas OKHCISIEMOCTb, MI'O,/J1 78+3 3,2
KonTpomupyembim apamMeTpoM (mapameTpom ONTHMHU3AITIHN ),
MMOKA3bIBAIOIIETO CTENEHb yJIaJleHUs] B3BEIICHHBIX BEIIECTB, ObLI BHIOpAaH Kak U B
npeapiaynmx  ciaydasx — o3ddexr ocBemieHus. OOmmi >dekT ocBeTICHUs

ompezensiercs kak J = (31 + 33), %.

KuneTnka BbIJICJICHUS B3BECEHM M3 BOJBI B TOHKOCIOMHOM OTCTOMHHKE HOCHT,
KaKk YK€ OTMEUaJIOCh, UMKJIWYHBIA  XapakTep, W  MOPOJOJIKUTEIBHOCTH
OCBETJIUTEIBLHOIO IMKJIa pabOThl OTCTOMHUKA cocTaBisieT oT 8 10 42 4. bbuio
YCTAHOBJICHO, YTO MPOJOKUTEIBHOCTh  OCBETJIMTEIBHOTO ILHMKJIA  PadOThI
OTCTOMHHKA 3aBUCHUT KAK OT CKOPOCTH MPOTEKAHUS BOJABI B AYEHKAX OTCTOMHHUKA, TAK
Y OT KOHIECHTPAIMHU 3aJ€PKUBAEMON B3BECH.

Janee O6b110 pazpaboTaHO peKOMEHIyeMasi TEXHOJIOTHYeCKass cxema 00paboTKu
IIAXTHBIX BOJI,.
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Puc.19 3aBucumocts 3pdexrta ocBeTiieHus npu M,,=15 MI/i1 oT ckopocTu
MPOTEKAaHMS BObI B STUEHKAX OTCTOMHUKA (a) U OTHOCUTENIbHOE yBenudeHue dpdexra
ocBeTJIeHUS PpU M, >15 mr/n (0)

©

MarepuanbHplii 0anaHC, TEXHUKO-DKOHOMHYECKHE TOKAa3aTeld BOJOYMCTHOMN
YCTAaHOBKM U aHAIM3 HKOHOMHUYECKON 3(PGPEKTUBHOCTH MpeaIaraéMoil CcXxeMsl
OYUCTKM BOJIbI, JUISI OYHUCTHBIX COOPYKEHHUH HEOONBIION MPOU3BOIUTEIBHOCTHIO
50 - 200 m%/cyTki. T'010BOi SKOHOMUUECKHH SBBEKT OT BHEAPEHHS HMCIIONb30BAHMS
IpeIaraéMoro crnoco0a OYUCTKU BOJIbI cocTaBisieT 1479 Thic. coMm.
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OCHOBHBIE BbIBO/IbI

Pe3ynbTaThl BBIMOJHEHHBIX HMCCIIEAOBAHUN TO3BOJSIOT OTMETUTH CIEAYIOIINE
OCHOBHBIE BBIBOJIBI.

1. l'upporeonoruyeckue  yClIOBHsS  IIAXTHBIX  MOJIEH  MPEJONPENEIsIOoT
MHOTO00pa3ue WIaXTHBIX BOA. [lo (U3MKO-XUMHUECKOMY COCTaBy WX CIEIyeT
pasnenuTh Ha yeThipe rpymnmbl. [[laxTabie Boabl KeipreizcTana, cBOMM 00pa3oBaHHEM
ot 1,8 10 6,7 MiIH. M B Toz1 1 00wElt MuHepanm3aruei ot 1,2 mo 35 r/m, pH ot 6,8 10
7,9, obmieil KecTKoCcThio OT 12 mo 44 Mr-skB/iI, CoIepKaHUEM B3BEIICHHBIX WU
KoutonaHbIX BemecTB OT 450 mo 3600 Mr/m u apyrue KOMIIOHEHTBI, BHOCSAT B
OKpYXaIoIyl0 cpeny Oonbllioe 3arpsi3HeHue. B pe3ynbrare cenbCKOX035SHCTBEHHAS
3eMJI TEpsSieT CBOE arpoKyJbTypHOE CBOWCTBO, (payHa [aerpaaupyercsi, BOJHBIC
pECYpCHI 3arps3HAIOTCS.

2. YCTaHOBJICHO, YTO TEPCHEKTUBHOW TEXHOJOTHUECKOW CXEMOW ISl OYMCTKU
IIAXTHBIX BOJ, SBJISIETCS MCIOJIb30BAHME YCTAHOBOK 3aBOJICKOTO H3TOTOBJICHUS,
KOTOphle  00ECNEYMBAIOT  yAAJCHUE  B3BEIICHHBIX  3arps3HCHUM,  BKIIOYas
PacTBOPEHHbBIC MPUMECH U TIO3BOJISIOT MOBTOPHO MCIIOJIB30BaTh OYUIIIEHHYIO BOY, U
YTHIM3ALHUIO0 OTXO/I0B B IIEJIOM.

3. [lomyueHnHnble  pe3yabTaThl  JKCIEPUMEHTAIBHBIX M TEOPETHYCCKUX
HCCIICIOBAHUN PEKOMEHOBAHbI aHAJUTUYECKUE 3aBUCUMOCTU ISl MPAKTUYECKOTO
WCIIOJIb30BAHUs: BpeMs MpeObIBaHMs BOABI B KaMmepe XJIOMbeoOpa3oBaHUs JIOJDKHA
ObITH OT 15 10 18 MUH, CKOPOCTH IBHKEHUSI BOJIBI B TOHKOCJIOWHOM OTCTOMHHKE OT 6
10 10 m/4, ckopocTh GUIBTPOBaHUS BOABI B 3epHUCTOM GUILTpe OT 5 10 12 m/9ac,
MPOJIOJDKUTENHLHOCTh pruibTpanukia oT 18 mo 40 vacos. [lo3y peareHTOB cleayer
OTpeeNATh 0 MPOOHON METOUKE TEXHOJIOTHU OUYNCTKH BOJIBI.

4. OnpeneneHa BO3MOXKHOCTh M HAJIEKHOCTh 3JIEKTPOMEMOPAHHOTO Crocoba
JUISL ONpPECHEHUs] IIaXTHBIX BOJ CyIMIOKTHHCKOTO YrOJIBHOTO MECTOPOKIACHUS.
YcraHoBiaeHO, 4YTO HamOoJiee TIEPCIEKTUBHBIM JJIEKTPOJOM B  KOHCTPYKIIMH
AIEKTPOMEMOpPaAHHBIX aNnapaToB SBISETCS TUTAHOBBIC C TJIATHHOBBIM MOKPBITHEM, a
ANEKTPOXUMHUYECKAsi AKTUBHOCTb XapaKTEpU3UPYETCs: a) UHUCIOM TIEepeHoca,
cormacHo Bblpaxenus - t =li/ l,; 0) cenekruBHOCTBIO -P=(l4--t5)/(I-t¢);

. A
B) crnenupUUecKor CEeJICKTUBHOCTHIO - PE = (taCg)/(taCg). TI'mmpomunamuueckas

MPOHUIIAEMOCTh B T-DKB/JI OMNpPEACNSIeTCS COACpPXKAHUEM B COCTaBE MEMOpaHBI
dropomnacra (0,1-15 mr Ha 1 M° romaznm).

5. OnpeneneHo, 4To MPOAOIKUTEIHPHOCTh MOAU(PUKAIIMA MEMOpaH ¢ TOMOIIIBIO
MOJIMMEPHOTO 3JIEKTPOJIUTA PEKOMEHYEeTCSI IPOBOJAUTH B TCUEHUH HE MeHee 15 mMuH,
TIpH WIOTHOCTH cero 1,5 MA/cM” mpu koHIeHTpamuu 119 okomno 0,7 Mr/i.

6. PazpaboTana TexHOIOrMYEeCKass cxema OOpaOOTKHM BOABI JJII OYHMCTKH
IIAXTHBIX BOJI C MCTIOJIH30BAHUEM YCTAHOBOK M alilapaToB 3aBOJICKOTO U3TOTOBIICHUS
U ONpEIENICHbl €€ TeXHUKO-d)KOHOMHUYECKHE IMOKa3aTelnH. TeXHUKO-3KOHOMUYECKAs
3¢ (HEKTUBHOCTH BOJOOUYHCTHON YCTAHOBKHU COCTaBMIIO 1479 ThIC. COM.
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KOPYTYHAY
Ymapos Tanantéexk CamueBn4 «KoMyp KeHHH Ka3blll aJyyJAarbl Cyy
TapMaKThl KOProo» arryy temajaa 05.23.04 — Cyy MeHEH KaMChI3/100,
KaHaJIM3al¥s, CYy peCypCcTapbliH KOProo KypyJyll CUCTEMaIapbl aJUCTUTH O0IOHYA
TEXHUKAJIBIK WIMMICPUHUH KaHIUJAThl UIUMUN Japa’kachlH ajlyy YUYH a3bUIraH
JUCCEPTALMSICBIHBIH KOPYTYHILY.

Aukblu ce3nep: KeH CyyHyH camaThlH jKaHa CyyHY Ta3ajoo0, pEeareHTTep
7103aChl, TAKTOO KaHa TAaHKBICTBITbI, arbIMbl HarpaMma KaObIPUBIKTYY, OeiyKuesep
YBINKAIYy ’KaHa 3JEKTP aJIFauKbl CYy.

M3uapenyyuy oO0bekt: Koiprei3 PecnyOnukacblHBIH #KeMYp KEHIEpPIWH
CyyJapsbl.

MN3uapenyyuy mnpeamer: Cyy OacceliHu Oynranyy TOOOKENIUTHH >KaHa
MIIKAHAJIAPABIH MYKTaXIbIKTapblHA Ta3aJIaHTaH CyyJjaplbl NaiJalaHyyHy a3aiTyy
YUYH KOMYp KEHJEpPUH KEH HIIKAHACBIH CYy MEHEH JapbulO0 TEXHOJIOTHSUIBIK
CXEMacCBhl.

N3unnpeenyn makcarbl: CyyHy HM3WI/160, WINTETYY KEH WIIKAHACBIHBIH CYY
AJIEKTp ammapaTTapbl MEHEH TaXXpblii0a jkaHa 3CENTee TEOPUSIIBIK HETM3U apbirbl
KOJIZIOHMO.

N3unpnee Meroamopy :xaHa anmaparrapel:  KouioHyiaran maprryy
(U3HKaAIBIK, XUMHUSIIBIK aHA TEXHOJOTHSJIBIK, 3JIEKTPO, TMIPOTEXHUKAIBIK *KaHa
MaTE€MaTUKAJIbIK - SKOHOMHUKAJIBIK HW3WIA60 METOJA0PY JKaHa OallaHbIIIKaH
MpUOOPIIOPTO OHOP KAl OHIYPYLIYHYH JIA00pAaTOPHSIIBIK JKaHA dKapbIM OHIYPYIITYK
MO/I€JIb arbIH/Ibl CYYJIap/ibl Ta3a100, AHBIH HUUHJIE.

AJIBIHTAH SKBIMBIHTBIKTAP JKaHA AJapAblH JKAHBUIBITBI: KOJIJOHYYAArbl
YEeHEMIMK >KaHa >KEKe BbIKMajap MEHEH bUIalblK JlabopaTopusaNbIK H3UIII06JIep
KYPrY3YJIFOH. CTaHAAPTTHIK MPOrpaMMAJIBIK MaKETTEPUH IaiajaaHblll, MaTEMATHUKA
’KaHa  MaTEMaTUKAJIBIK CTAaTUCTUKA  BIKMaJIap MEHEH JKy3ere  amibIpblIaT
HKCIIEPUMEHTAJIBIK M3WII06NIeplyH 3CeNnTee >XaHa Kadpa umreryy Makromayn,
Microsoft Excel >kana Statistica.

KepceTynreH oy B3BEIICHHBI MOHAOPY KaHa Ty3[ap 3PUI€H OPraHHKaJIbIK
3aTTap MEHEH CYyy Ta3ajloo.

Taxxpp1ii0anbIk TEXHOJOTUSIIBIK CXEMAChl KUPTeH CTPYKTypaiapblH ap Oup KeH
Cyy ’KaHa Kaipa WINTETYy MapaMeTpiiepAu KOIIyJIMalap KOy Japaxana
AHBIKTAJITaH KeH CYyHYH JapbljIo0 CYHYIITAIraH.

OHYKKOH PEeCypCTYK-TEXHOJOTHUSIIBIK OHOp Kaill MakcaTTapbl jKaHa ©Hep >Kail
HPKOHOMUKACHI YUYH KE€H MIIKaHACBIH CYy MEHEH JapblIo0 CXEMACHI.

N3na1060HYH KBIHBIHTHIKTAPBIH KOJJIOHYY JeHrejJu: OHYryy npoiecc KeH
CYyyHY Ta3ajoo, OLIOHJIOHN 3Jie AJ0J000PIIO0 KypaMbl JaaHa OHAYPYY *KaHa >KAKbIHKBI
xputaapabiH 2017-2018-xxbutnaps Ounum O0epyy KapbITHbIHA KUPTH3UIIET.

Koszonyy Tapmarbl: TECTMHHMH  HATBIMKajdapbl OpPraHUKAJIBIK  JKaHa
MUHEPAJJIBIK )KEP MACEJIeHH KaMThIFaH CYyHY Ta3aJ100 YUYH KOJIJIOHYJIYILY MYMKYH,
OLIOHAOW 3JIe KeMyp Ka3blll MYHO31YyY OHIYpyYle I[aija 3puredH Ty3aap
PecryOnmkaceina KaObLl ajbIHTaH.
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PE3IOME
nuccepraunn YMaposa Tananroexka CamueBuda Ha TeMy «OxpaHa
BOJHbIX 00bE€KTOB NMPHU A00bIYE YIJIsH» HA COUCKAHUE YUCHOMN CTEIIeHHN KaHIu1aTa
TeXHUYECKUX HayK 1o cnenuanbHoctu 05.23.04 — BonocHabOkeHue, KaHamu3aIus,
CTPOUTEIIbHBIE CUCTEMBI OXpaHbl BOJAHBIX PECYPCOB

KuaroueBble cJjioBa: 1m1axTHas Boja, KadecTBO M 00pabOTKa BOJbI, /1032
pEareHTOB, OCBETJIEHWE W  OINPECHEHUWE BOJbl, TEXHOJOIMYECKas CXeMa,
TOHKOCJIOMHBIN OTCTOWHUK, 3€PHUCTBIA (QUIBTP, DIEKTPOMEMOpPaHbI U HCXOIHAS
BO/JIA.

OO0beKkT wucceqoOBaHUsl: IIAXTHBIE BOABl HAa YTOJBHBIX MECTOPOKIACHHIX
Ksipreizckoit PecniyOnuku.

IIpeaMer mccjieqoBaHUs: TEXHOJIOTMYECKAs CXEMa OYMCTKM HIAXTHBIX BOJ Ha
YTOJIBHBIX MECTOPOXKIAEHUAX JUIsl YMEHBUIEHUS pUCKA 3arpsi3HEHHsS BOJHOIO
OacceliHa U MCTIOIb30BAaHUE OUUILEHHBIX BOJ HA HYK/Ibl IPEANPUATHUS.

Henab uccaenoBaHus: MCCIECIOBAHUE BOJIBI, SKCIIEPUMEHTAJIbHAs U PACUETHO-
TEOPEeTUYECKOe  OOOCHOBAaHME  NPUMEHEHHE  TEXHOJOTMYECKOM  CXEeMbl  C
AJIEKTPOMEMOpaHHBIM annapaToM Jjisi 00pabOTKH IMIAXTHBIX BOJ.

Metoabl uHccIeOBAHMA W AaNNapaTypa: MHCIOJIb30BAHbl OOMICTIPUHSATHIC
¢u3znyeckrue, XMMHUKO-TEXHOJOTUYECKUE, DJIEKTPOXUMHUUYECKUE, TUIPABIUYECKUE U
MareMaThKa - 3KOHOMHUYECKHE METOJbl HCCIEJOBAaHUS M COOTBETCTBYIOIINE
M3MEPUTEIIbHBIE anmnapaTypbl, BKIOYas J1abOpaTOpHbIE U MOJYIPOU3BOACTBEHHBIC
MOJEJIA BOJOOYMCTHOM YCTAHOBKH MHYCTPUATILHOTO U3TOTOBJICHUS.

IMonyuyeHHnble pe3yjabTaTbl M WX HOBHU3HA: JlaGopaTopHble ucCCIEIOBaAHUS
BBINIOJIHSUIUCHh B COOTBETCTBUU C JECHCTBYIOLIMMU HOPMATHUBHBIMH JOKYMEHTAMH U
YacTHbIMM MeToaukamu. Pacuersl m 00paboTKa pe3yiabTaTOB SKCHEPUMEHTAIBHBIX
VCCJIEOBAHMI BBIOIHSAIMCh METOIAMH MATEMATUKN U MaTEMAaTHYECKOM CTaTUCTUKH
C NIPUMEHEHUEM CTaHJAPTHBIX IIAKETOB IPUKIAIHBIX IporpamMMm Makpomaiis,
Microsoft Excel u Statistica.

YTOYHEHBl 3aKOHOMEPHOCTM IIpPOLIECCAa OYMCTKHA BOJbI OT B3BEIICHHBIX U
OpraHUYECKUX BEIIECTB HOHOB PACTBOPEHHBIX COJIEH.

OKCINEPUMEHTAIIBHO YCTAHOBJIEHA CTENEHb YAAJICHHS MPUMECEH W3 IIaXTHBIX
BOJI U TEXHOJOTHMUECKHE MapaMeTphl paboThl KaKJIOTO U3 COOPYKEHUU BXOJISALINX B
PEKOMEHJOBAaHHYIO TEXHOJIOTUYECKYIO CXEMY OUMCTKHU IIaXTHBIX BOJI.

Pazpaborana pecypcocOeperaroimiasi TEXHOJIOTHYECKAasi CXeMa  OYHCTKH
IIaXTHBIX BOJI JUIsl TEXHUYECKHUX 1IeJIel U MPOU3BOACTBEHHOTO XO35HCTBA.

CTeneHb MCHNOJb30BAHUSL Pe3yJbTATOB HcciaenoBaHmii: Pa3paboTku
Mpoliecca OYMCTKM HIAXTHBIX BOJ, @ TaKX€ KOHCTPYKIMH YCTaHOBOK 3aBOJICKOTO
M3TrOTOBJICHHS ObLIIM BHEJPEHBI B IPOU3BOJICTBE U B yueOHOM mipouecce B 2017-2018
IT.

O0siacTh NMpPUMeEHEHHUsi: PE3yNbTaThl MCCIEAOBAHHUS MOTYT HCIIOIb30BaThCA
IIPM OYMCTKE BOJBI COJAEP)KAIEH MHUHEPAIbHBIE M OpPraHUYECKHE BEIIECTBA, H
pPacTBOPEHHBIX COJIeH 00pa3yloIMXcs B Mpolecce AOOBIYM YIJisl, XapaKTEepHBIX
npou3BocTBa npuHATON B Keipreizckoit Peciy6nuke.
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SUMMARY
Umarov Talantbek Samievich thesis on the topic “Protection of water
objects in coal mining” for the degree for candidate of technical sciences, specialty
05.23.04 — Water supply, sewer system, and construction systems for water deposit
protection

Key words: Mine water, water quality and treatment, reagent dose, clarification
and desalination of water, technological scheme, thin layer sedimentation tank,
granular filter, electromembranes and source water.

Object of investigation: Mine water in coal deposits of the Kyrgyz Republic.

The subject of the study: A technological scheme for cleaning mine water in
coal fields to reduce the risk of pollution of the water basin and the use of treated
water for the needs of the enterprise.

The purpose of the study: Water research, experimental and theoretical
calculation of the application of the technological scheme with an electromembrane
apparatus for processing mine water.

Research methods and equipment: Conventional physical, chemical-
technological, electrochemical, hydraulic and mathematical-economic research
methods and corresponding measuring instruments, including laboratory and semi-
industrial models of a water treatment plant of industrial production, are used.

Gained results and their novelty: Laboratory studies were carried out in
accordance with the current regulatory documents and private methods. Calculations
and processing of the results of experimental studies were carried out by methods of
mathematics and mathematical statistics using standard packages of Macromain,
Microsoft Excel and Statistica applications.

The regularities of the process of water purification from suspended and organic
substances of ions of dissolved salts are specified.

The degree of removal of impurities from mine waters and the technological
parameters of each of the structures included in the recommended technological
scheme for cleaning mine water have been experimentally established.

A resource-saving technological scheme for cleaning mine water for technical
purposes and production facilities has been developed.

Research results usage level: The development of the process of cleaning of
mine waters, as well as the design of prefabricated plants were introduced in
production and in the educational process in 2017-2018.

Sphere of usage: The results of the study can be used in the purification of
water containing mineral and organic substances, and dissolved salts formed during
coal mining, characteristic production adopted in the Kyrgyz Republic
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®opmar 60x84 1/16. O6bem 1,25 y4a.-uzm.i.
[Teuats oceTnas. bymara odcerHasl.
Tupax 100 3x3. 3aka3 688

720020, r. bumkek, yn. Manasibaesa, 34, 6
KBIpre13ckuit rocy1apCTBEHHBIM YHUBEPCUTET
CTPOUTEIBCTBA, TPAHCIIOPTA U APXUTEKTYPbI
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