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U OXpaHvl 600OHBIX pecypcos, bpecmckuii 2ocydapcmeennbiii mexHuueckuu
yhusepcumem, bpecm, Berapyce, e-mail: senchuk.d.d@mail.ru

Pedepar

PaccMoTpeHbl BOMPOCHI 3arps3HEHHS MPECHBIX BOJOEMOB MPOM3BOICTBEHHBIMH
CTOYHBIMU BOJAMHU COJAEPKAIMX MOHBI CcBMHIA Pb*?, Ha ocHOBaHMM NpOBENEHHBIX
UCCJICIOBAHUN yCTAHOBIICHO: 3(P(HEKTUBHOCTh COPOIIMM CHIDKACTCS C YBEIMUYECHUEM
KPYITHOCTH 3€peH OpuKeTHpoBaHHOTO Top(da; Hambosee r3hPpekTUBHO Mpolecc copo-
UM KOHOB OPUKETUPOBAHHBIM TOPPOM MPOTECKACT B TCUCHUE 5 MUHYT KOHTAKTa, 3a-
TeM OH 3aMmeiserca. B Teuenue 5 munyT ypansercsa 10 98 % uonos Pb*2, copbuu-
OHHAs EMKOCTb [P HACBILIEHUH cocTaBuia o Pb*2 —0,8205 MMons/r (170,00 mr/r).
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[TosyyeHHBIEe pe3yIbTaThl UCCIEIOBAHNN CBUAETEIBCTBYIOT O BO3MOKHOCTH HUCIIOJIb-
30BaHMs OPUKETUPOBAHHOTO TOpda B KadecTBe I(H(PEKTUBHOTO COpOEHTA JIJIST OUUCT-
KU CTOYHbIX. Ha OCHOBaHMU MPOBEAECHHBIX MCCIEOBAHUN pa3paboTaHa TEXHOJOTHUS
OUYMCTKH BOJIbI OT MOHOB CBUHIIA.

KiroueBble C€JI0BA: OYMCTKA NPOM3BOACTBEHHBIX CTOYHBIX BOJ, HOHBI Pb*?
copOuusi, TpaHyJIMPOBAaHHBIN TOPpd, GUIBTP.

PURIFICATION OF INDUSTRIAL WASTEWATER FROM LEAD IONS
WITH FILTERS LOADED WITH CRUSHED BRIQUETTED PEAT

B. N. Zhitenev, D. D. Senchuk

Abstract

The article considers the issues of pollution of fresh water bodies with industrial
wastewater containing lead ions Pb+2. Based on the conducted studies, it was estab-
lished that the sorption efficiency decreases with increasing grain size of briquetted
peat; The process of ion sorption by briquetted peat is most effective during
5 minutes of contact, then it slows down. Up to 98% of Pb+2 ions are removed within
5 minutes, the sorption capacity at saturation was: for Pb+2 - 0.8205 mmol/g
(170.00 mg/g). The obtained research results indicate the possibility of using bri-
quetted peat as an effective sorbent for wastewater treatment. Based on the conducted
studies, a technology for water purification from lead ions has been developed.

Keywords: industrial wastewater treatment, ions Pb*2, sorption, granular peat, filter.

Beenenue

B nacrosimee Bpemsi BEOyTCA AKTHUBHBIE HMCCIEAOBAHUSA IO METOAAM OYHUCTKH
CTOYHBIX BOJ OT TaKMX TOKCHUYHBIX META/UIOB, KaK KaJMUW, CBUHEL, MEAb U Ap.
CBuHel — OJINH W3 BOXHEUIIINX BUJIOB MUHEPAIBHOTO CHIPhS U B TO K€ BPEMS — IJI0-
OaJIbHBIN 3arps3HUTENb OKpYyXKarolieh cpeabl. B mpupoge camMopoaHblii MeTasu
BCTPEYACTCS PEAKO, OJHAKO COJEPIKHUTCS B OOJBIIIOM KOJTMYECTBE MHUHEPATHHBIX OT-
JIO’KEHUHN U pya. B ecTecTBEeHHBIE BOTOEMBI COEIMHEHHS CBHUHIIA MONAAAl0T C aTMO-
chepHBIMU OCaJIkaMU, W3-3a BIMBIBaHUS MOPOJ ¥ mouB. Ho cambliil 60mb1110# BKIaa B
3arps3HEHHUE BOJHBIX UCTOYHUKOB BHOCHUT JIESITEIBHOCTh YeloBeka. OrpoMHOE KOJIU-
YEeCTBO CBHUHIIA TMOCTYNaeT B BOAY CO CTOKAMH NPOMBIIUIEHHBIX W TOPHO-
oOoratutenbHbIX MpeAnpusTuii. Mcrnonb3oBaHue TETPAadTUIICHCBUHIIA B aBTOMO-
OWJIBHOM TOTUIMBE, OBITOBBIE OTXOJbI, COKMUTAHUE YTIIsl — TaKKe OJHU M3 CaMbIX pac-
IPOCTPAHEHHBIX CIOCOOOB MOMAIAHUS TAKEIIBIX METAIIJIOB B TPYHTOBBIE U OTKPBITHIE
BoJAbl. Hepeaku ciayyan NpucyTCTBUS CBUHIIA B IEHTPAIM30BAHHOM BOJIOCHA0KEHHH.
Bo MHOrux nomax craporo o6pasiia emie OCTajJuch CBUHIIOBbIE TPYObI WIIH 3JIEMEHTHI
TpyOONpPOBOa, YACTUIIBI KOTOPHIX B MPOIECCE KOPPO3UH MX MOBEPXHOCTH MOMAIAI0T
npsiMukoM B KkBapTupbl. Ilo TpebGoBanusiMm CanlluH KOHUEHTpalusi COEIMHEHHI
CBUHIIa B MUTHEBOI Boje He nosmkHa npeBbimaTth 0,03 mr/n. OgHako 3TO BEIIECTBO
KpailHe TOKCUYHO U UMEET CBOMCTBO HAKAIJIMBATHCS B OPTAHU3ME, UTO IPU PETYJIAP-
HOM YIOTPEOJEHUU AaK€ MUKPOCKOIHWYECKHX 03 CIHOCOOHO BBI3BIBATH TSKEIBIC
OTpaBJICHUS KaK B OCTPOM, Tak M B XpoHHYeckoil (popmax. B paborax [1-19] npuse-
JICHBI PE3yJIbTAThl UCCIEAOBAHUM 10 OYMCTKE CTOYHBIX BOJ OT MOHOB TSKEJIBIX Me-

TaJUIOB MyTEM HCIIOJIH30BaHUS MOAUMHUKAIIUA PUPOTHOTO Topda.
182



O0630p UTEpaTypPHBIX JAHHBIX MMO3BOJISET ClIETATh BHIBOJ O TOM, YTO pa3paboTka
YCOBEPIIIEHCTBOBAHHBIX TEXHOJOTUN COPOIIMOHHON OYMCTKH CTOYHBIX BOJ| C UCIIOJb-
30BaHHEM Topda SBIACTCS BeChMa NEPCIICKTUBHBIM HaIpaBjieHHEM. B muteparype
OTCYTCTBYIOT JIOCTATOYHO TIOJIHbIE JaHHBbIE 00 MCHOJb30BAaHUM OPUKETUPOBAHHOIO
Top(a B KauecTBe COpOEHTA TAKOTO TOKCMYHOTO MeTayia? Kak cBuHell. B Pecmy6mu-
ke benapych MMEIOTCS 3HAYMTENbHBIE 3amachkl Topda, MacmTaOHbIC MPOU3BOJICTBA
TOPp(POOPUKETOB — ITO CO3/IAET PeabHbIE MPEANOCHUIKY JIsl BBITYCKa JACIIEBBIX, IKO-
JOTUYEeCKH 0€30MacHBIX COPOCHTOB HA OCHOBE MOAU(DHUIIMPOBAHHOTO OPUKETUPOBAH-
Horo top¢a. Hacrosmas pabora nocssiieHa pa3pad0TKe TEXHOJIOTMU OYUCTKH IPO-
W3BOJICTBEHHBIX CTOYHBIX BOJI OT MOHOB CBHHIIA TPaHYJIHMPOBAHHBIM OpHKETHUPOBAH-
HBIM TOp(OoM.

JKCNePpUMEHTAIbHAsA YaCTh

MarepuaJibl M1 METObI HCCJIETI0BAHU

B nporuiecce uccienoBanuii KCMOIB30BAIUCH (HU3UKO-XUMHUECKUE, TEXHOJIOTUYe-
CKHE€, MATEMATUYECKHUE METOJIbI. DKCIIEPUMEHTHI TPOU3BOIMINCEH C UCIIOIH30BAHUEM
TOpPOOPUKETOB MPOU3BOJACTBA TOpoOpukeTHOro 3aBoaa «l'atua-OcoBckoey,
pacnosioxxeHHoro B JKabunkoBckoM paitone bpecrckoii o0nactu. bpuker Mmexanuye-
CKUM CIIOCOOOM TpaHyJUpPOBAIIM, 3aT€M PpACCEUBAIA 4Yepe3 HaO0Op CUT KaIUOpoM
1,00 — 2,00 — 3,25 — 3,75 — 4,50 — 5,50 MmM. B pe3ynbpTaTe ObUIH ITOTYYEHBI 0OPA3IIHI
kpynHocThio < 1 MM, 1,00 — 2,00 mm, 2,00 — 3,25 mwm, 3,25 — 3,75 MM, 3,75 — 4,50 MmM,
4,50 — 5,50 mm. UccnenoBanock copOrvs noHOB cBuHIA Pb +2. B cTtakan momemanu
100 mx pactBopa u nob6asmsu 10 T rpanyn Topda. 3aTeM CyCHeH3UI0 MepeMeninBa-
JY C MOMOIIBI0 MEXaHWYECKUX Memanok B TeueHue 3, 5, 10, 20, 40, 60 munyr.
PactBopel (riibTpoBanm uepe3 OyMaKHBIH (QUIBTP W ONPEACISUIA OCTAaTOYHOE
coziepkaHue MOHOB CBUHIIA Pb +2. AHanu3 npoObsl MOJEIBHOTO pacTBOpPa Ha COJIEP-
xkaHue Pb +2 BBIMOMHSAIM ¢ TOMOIIBI0 aHAIM3ATOPA BOJHTAMIIEPOMETPUUYECKOTO
ABA-3.

Pe3ynbTarhl B MX 00CyXKACHUE

D ekt ouncTkn Boasl 0T HOoHOB Ph*? paccunteiBancs no popmyie

3 =((Cy —Cz)/Cy) - 100, %, 1)

rac Cl, C2 — COOTBETCTBEHHO? MaccoBas KOHIOCHTPAaOHA HMOHOB A0 M ITOCJIC OIIbITA.
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MpogonxuTenbHOCTL COpBLUKWK, MUH.

Pucynox 1 — 3asucumocms 3¢pgpexma copoyuu uonog Pb*?
Om NPOOOSIHCUMETbLHOCHU KOHMAKMA
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Hanbonee sdpdextuBHO mnporecc copOuuu MOHOB OpUKETUPOBAHHBIM TOp(oM
MPOTEKAET B TCUCHUE 5 MUHYT KOHTAKTa, 3aTEM OH 3amesaercs. B Teuenue 5 MuHyT
ynansiercsa 98 % uonos Pb*2, (pucynok 1). Uccnenosanus copOLEU HOHOB B IIPOLEC-
Ce TUHAMUYECKOTO (PMIHTPOBAHUS BBITIOJHSIUCH HA YCTAHOBKE, COCTOSIICH M3 €M-
KOCTH C UMHUTATOPOM CTOYHOM BOJbI, MHE30METPA, (PUIBTPOBAIILHON KOJIOHKH, BEPX-
HEro cjiosl meoHs, rpaHysl ToppoOpuKeTa, HIKHUI CIIOM IpaBusi, IPUEMHON E€MKO-
CTH, KpaHa JiJIsl peTyJIMPOBKH pacxojia (pucyHku 2, 3).

NmuTtatop cTOYHON BOJIBI TOTOBUJICS Ha BOJIONPOBOJIHON BOJE MyTeM J00aBJIe-
Hus conei. ConeprkaHue HOHOB OIPEACIIAIOCh ¢ TOMOIIBI0 aHanu3atopa ABA-3.
CxopocTs puabTpoBaHus (Bpemsi mpeOblBaHUSA) UMHUTATOpa B 3arpy3ke QuibTpa
peryJupoBanoch KpaHoM. s m3MepeHus MOoTeph HAmopa B 3arpy3Ke HCIOJIb30-
BaJicsl mbe3oMeTp. Ha ocHOBaHMM NPOBEIEHHBIX MCCIIEAOBAaHUM pa3paboTaHa TeX-
HOJIOTHSI OYMCTKH BOJIBI OT MOHOB CBUHIIA, BKJIFOYAIOIIAS CJIEAYIONIUE ONEpaIlluu
(pucyHOK 4).

1. I'panymnsmuio ToppoOpUKETOB:

— U3MeJIbYEHUE B MOJIOTKOBOM JAPOOMIIKE;

— paccenBaHue Ha GpaKMy BO BpaIIArONIMXcs OapabaHHBIX CUTAaX.

2. [loaroroBKy (GUABTPYIOMIMX KACCET:

— 3arpy3Ky TpaHys B KacceThl ((PHIBTPYIOINE MEIIKH, TOMEIICHHBIC B CETUAThIC
UJIUHIPHI);

— 3aMayMBaHMUE KacCCeT.

3. 3arpy3Ky KacceT B QUIbTPHI.

4. OunbTp-UMKI A0 AocTUxkeHus B punbTtpare [1JK, ycranoBneHHOM 11 U3BIe-
KaeMoro HOHa.

5. U3Bneuenue kacceT u3 (GUIBTPOB, TPAHCHOPTUPOBKA HA TUIOIMIAJKHU JJIs TO-
CYIIMBAaHMSI.

6. Cxuranne Topda (cnocod CXKUTaHHS JOJDKEH HCKIIYaTh YJIETyYHMBaHUE
U3BJICUCHHBIX 3arps3HEHUN ).

7. YTUIU3a1uIo 30J1b1 C U3BJIEYUEHUEM METAJIIOB.

3akioueHue

[IpoBeneHHbIE HCCIEOBAHUS MPOLIECCOB COPOIMU OPUKETHUPOBAHHBIM TOp(oM
MOHOB CBUHIIA Pb*2 MO3BONNIM YCTAaHOBUTH CIIELYIOIIEE.

1. O¢ddexTuBHOCTS COpPOLMU CHUXKAETCA C YBEJIMYEHUEM KPYIMHOCTH 3€peH Opu-
KETHPOBAHHOTO TOpda.

2. CopO1MoHHast eMKOCTh TIPU HACKIIIEHUH cocTaBisieT 1o Pb + 2 — 0,8205 mMons/r
(170,00 mr/T).

3. TlonmydeHHble pe3ynbTaThl MCCIEIOBAaHUN CBHUAETEIHCTBYIOT O BO3MOXKHOCTHU
MCIIOJIb30BaHUsI OpUKETHPOBaHHOTO Top(a B kauecTBe 3(h(PEeKTUBHOTO COpOEHTA ISt
OYMCTKM CTOYHBIX BOJ] OT HOHOB Pb*2,

Ha ocHOBaHMM TIPOBENECHHBIX WCCJIEAOBAHHN pa3pabdo0TaHa TEXHOJIOTHS OYUCTKH
BOJIbl OT MOHOB CBUHIIA FPAHyJIaMU U3 OPUKETUPOBAHHOTO TOpda.
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1 — emxocmo ¢ umumamopom cmouHou 800bl; Pucynok 3 — Obuguii 6ud ycmanogxku

2 — nvezomemp; 3 — PUIbMPOBANLHASL KOIOHKA; 01 UCC/1€008AHUA COPOYUOHHOU eMKOCHU

4 — gepxnuti crou webns; 5 — epanynvt mopgoobpu- Opukemuposannozo mopga

Kema, 6 — HUMNCHULL CII0U 2pasusi; 7 — NPUemMHasl 6 OUHAMUYECKUX YCT108UAX

eMKoCcmb, 8 — KpaH 0711 pe2yiupoBKU pacxood
Pucynok 2 — Cxema ycmano6ku 01sa uccied006anus
COPOUUOHHOI eMKOCIMU OPUKEMUPOBAHHO20
mopgha 6 OuHamuuecKux ycioeuax

OmpabomaHHbie

Kaccembl B /

-; KomenbHas

30aHue hunbmpos

Kaccembi dns 3aepy3ku ;
8 hunbmpbi /f

Emkocmb dnsa 3amaqusaHus
kaccem ¢ mopghom

OmxodbI npoceusaHust

o

XY

Pe3epsyap
ycpedHumenb

Topghobpukemsi

Pucynok 4 — Texnonozusa ouucmiu 600bl OM UOHO8 C6UHUA
Zpanynamu u3 OpuKemuposanHozo mopgha
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IKOHOMMNYECKASA OIIEHKA BOJHBIX PECYPCOB
KAK UHCTPYMEHT HOBBIINEHUA DOPPEKTUBHOCTH
YIPABJIEHUSA BOJHBIM XO3SMCTBOM U BOJOXO3SAMCTBEHHOT'O
CTPOUTEJIbCTBA B PETHOHAX POCCUMCKOM ®EJIEPAIIUA

O. U. Ucaes, k. 3. H., cmapwuii HayuHbll compyonux, PI'BHY « O©HI] BHUUT uM
um. A. H. Kocmsaxosa», Mockea, Poccus, e-mail: issaevoleg@mail.ru

Pedepart

CraThsl MOCBSIIIEHA BOIIPOCaM YIIPaBJICHUS BOJOXO3SIMCTBEHHBIM KOMILIEKCOM B
Poccun Ha OCHOBE SPKOHOMHUYECKOM OIICHKHM BOJHBIX pPecypcoB. PaccMoOTpeHBI J0-
CTYIIHOCTh M CIIPOC Ha BOJHBIC PECYPCHl B pa3HbIX peruoHax Poccuiickoin denepa-
mu. [IpemmoskeHa oneHka Bog000eCIeYCHHOCTH PETMOHOB C YYETOM CPEIHEr0 MHO-
rOJIETHETO CTOKA peK. IIpoananmu3upoBaHbl (PaKTOPHI, BIMAIONME HA SKOHOMHYECKYIO
OLICHKY BOJIHBIX pecypcoB. IIpemokeHnl moaxoabl K COBEPIICHCTBOBAHUIO SKOHOMH-
YE€CKOM OIIEHKH BOJHBIX PECYPCOB B TOM UMCJIE HA OCHOBE MEXYHAPOHOI'O OIIBITA.

KuroueBble ¢j10Ba: BOJHBIE PECYPCHI, BOJOXO03IMCTBEHHBIN KOMIIJIEKC, YKOHOMU-
YyecKkasi OIEHKa BOJIHBIX PECYPCOB, Me(MUIIUT BOJIHBIX PECYpPCOB, HCTOYHUKHU (DUHAH-
CHPOBAHMS BOJOXO3SIMCTBEHHOI'O CTPOUTEIBCTBA

IMPROVING THE EFFICIENCY OF WATER MANAGEMENT BASED ON
THE WATER RESOURCES ECONOMIC ASSESSMENT ENHANCEMENT

O. I. Isaev

Abstract

The article is devoted to the issues of improving the economic assessment of wa-
ter resources in the management of the water management complex. The availability
and use of water resources in the regions of the Russian Federation are considered.
An assessment of the water availability of the regions is proposed, taking into
account the average long-term river flow. The factors influencing the economic
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