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OBOCHOBAHHUE 3OPPEKTUBHOCTH CIIOCOBA HOATI'OTOBKH
HOA3EMHBIX BOJ AJIs1 OPOCUTEJIBHBIX MEJIMOPALIMHN

Iens: omnpenenuth 3PEGEKTUBHOCTH CIIOCO0A TOATOTOBKM TOJI3EMHBIX BOJI 4Yepe3
(GUIBTPOBAIBHYIO 3arPy3KYy C HCIOJIb30BAHUEM DPAa3HBIX KOMIIOHEHTOB M MX COOTHOLICHHIA.
Mamepuanvt u memoosvt. OOBEKTOM HCCIICIOBAHUN SBIISICTCS U3YYCHUE XUMHUECKOTO COCTaBa
MOJ3EMHBIX BOJ JJISl JAJbHEUIIEero MCHOJIb30BaHUS UMX B OpOCUTENBbHOM Menuopauuu. Mccie-
JyeMble mmoJi3eMHbIe Boabl oTHOCsTCs K 11 kimaccy xadecTBa Bojbl (ciaboMHHEpaTN30BaHHBIE
BOJIbI) C 00MIel MuHepanuzauuen 2,972 r/amM?, 4yTo MpeACTaBIsAeT MOBBIIIEHHYIO OMACHOCTh
JUISL BBIPAIIUBAEMBIX CEIILCKOXO3SIMCTBEHHBIX KYIbTYp. Pe3yromamut u oocysycoenusn. YIuTol-
Basi XUMHYECKHI COCTaB UCCIIEyeMbIX MOJ3EMHBIX BOJ U BETUYMHY OOIIeil MUHEpaIU3alnu,
MOXXHO CKa3aTh, YTO HCCJEAYEMbIE MOA3EMHBIE BOJBI MO CTEIECHH XJIOPUIHOTO 3aCOJICHUS
(23,56 mr-skB./nm*) otHocsTes K [V Kitaccy kauectBa (HempurogHeie s opoienus). [1o Be-
POSITHOCTH HATPUEBOTO W MarHueBoro ocosioHneBanus (0,97 u 1,80 Mr-skB./mM*> COOTBETCT-
BeHHO) oTHocATcs K III kmaccy kadectBa (ymMepeHHO omacHble). i UCKITIOYEHUS Pa3BUTHS
HEraTUBHBIX MPOLIECCOB B MOYBE UCXOJIHAS BOJA MOABEPrajach MpeBapuTeIbHON MOATOTOB-
ke. CHMKEHHE KOHLEHTPALMKU XJIOPUJIOB MpoucxoauT oT 2,58 1o 10 %, noHOB HaTpusi — OT
3,0 o 11,0 % u monoB maraust — ot 2,11 no 20,0 %, yBenuueHHe KOHIEHTPAIIMH HOHOB
kanbiusa — ot 11,5 10 41 %. Bwteoost. B npoduiibTpoBaHHOM BOJIE ITPH Pa3HOM COCTaBE KOM-
MOHEHTOB U COOTHOIICHUSX (PHILTPOBAILHO-COPOIIMOHHOMN 3arpy3Ku HaOJIOAeTCS CHUKECHHE
M0 OTHOLIEHHUIO K UCXO/IHON BOJI€ KOHLIEHTPAMK XJIOpHIOB ¢ 836,62 no 754,35 mr/am?, MOHOB
Hatpus ¢ 353,0 no 314,0 mr/nm® u noHoB maruus ¢ 98,5 mo 78,96 mr/nm?, a Takke yBenuue-
HUe KOHLeHTpaiuu noHoB Kanbius ¢ 300,01 no 423,32 mr/am®. Haunbonee s¢dekTuBHBIMU
KOMITOHEHTaMHU 3arpy3KH SIBJIIIOTCSI TIAYKOHUTOBBIN MECOK U aKTUBUPOBAHHBIN yroJib B CO-
otHomenuu 1:1. [lpu nanHOM GUIBTPOBANBEHON 3arpy3ke HAOMIOAAETCS CHIKEHUE KOHICH-
TpaluuM XJOpUJ0B, HOHOB HaTpus ¥ Maraus Ha 10, 11 u 9 % cooTBETCTBEHHO U yBEIHUEHUE
KoJIMuecTBa Kanbliug Ha 41 %.

Knroueevle cnosa: nonzeMubie BOABI, MUHEpaAIU3aIus; GUILTPOBAIILHO-COPOITMOHHAS
3arpy3Ka; KBapleBblid MECOK; INIAYKOHUTOBBIN MECOK; aKTUBUPOBAHHBIN yroJib; KAU€CTBO OPO-
CUTEJIbHOM BOJBI.
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SUBSTANTIATION OF EFFICIENCY OF GROUNDWATER
TREATMENT METHOD FOR IRRIGATION RECLAMATION

Purpose: is to determine the efficiency of the groundwater treatment method through
filter loading using different components and their ratios. Materials and methods: the object
of the research is the study of groundwater chemical composition for their further use in irri-
gation reclamation. The groundwater under study belongs to the III degree of quality (slightly
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mineralized water) with a total salinity of 2.972 g per dm?, which is an increased hazard for
cultivated crops. Results and discussions. Taking into account the chemical composition of
the studied groundwater and the amount of total salinity, it can be said that the tested ground-
water in terms of chloride salinity (23.56 mEq per dm?) belongs to the IV degree of quality
(unsuitable for irrigation). By the likelihood of sodium and magnesium alkalization, (0.97 and
1.80 mEq. per dm?, respectively), they belong to the III degree of quality (moderately hazardous).
To exclude the development of negative processes in soil the source water was subjected to pre-
liminary treatment. A decrease in the concentration of chlorides is from 2.58 to 10 %, sodium ions
from 3.0 to 11.0 % and magnesium ions from 2.11 to 20.0 %, an increase in the concentration of
calcium ions from 11.5 to 41 %. Conclusions. In filtered water with a different composition of the
components and the ratios of the filter-sorption charge, a decrease in the concentration of chlo-
rides is from 836.62 to 754.35 mg per dm?, sodium ions from 353.0 to 314.0 mg per dm?* and
magnesium ions from 98.5 to 78.96 mg/dm?, as well as an increase in the concentration of cal-
cium ions from 300.01 to 423.32 mg/dm?. The most effective loading components are glauconite
sand and absorbent carbon in a 1:1 ratio. With this filter loading, there is a decrease in the
concentration of chlorides, sodium and magnesium ions by 10, 11 and 9 %, respectively, and
an increase in the amount of calcium by 41 %.

Key words: groundwater; mineralization; filter and sorption loading; quartz sand;
glauconite sand; absorbent carbon; irrigation water quality.

Brenenue. MHTeHCHpUKAIMS CEIBCKOX03IMCTBEHHOTO MPOU3BOJICTBA Ha CO-
BPEMEHHOM dTare pa3BUTHS MPUBOJAUT K YBEIMYCHUIO MMOTPEOHOCTH B BOJIHBIX pe-
cypcax. Haiie Bcero BOay I OPOCUTEIBHBIX METUOPALMNA UCITOJIb3YIOT U3 MO-
BEPXHOCTHBIX BOJOMCTOUYHHUKOB (PEK, 03€p, BOJOXPAHUIUII, IIPYIOB), UTO B Ma-
JIOBOJHBIC TIEPUOJBI TPEBBIMIACT OO0BEM JOCTYIHBIX BOJHBIX PECYpPCOB
B BOJOMCTOYHUKAX. BBUAY OTCYTCTBUSA JOCTATOYHOI'O KOJIMYECTBA MOBEPXHOCT-
HBIX BOJIHBIX PECYPCOB, HEOOXOIMMOTO JIJIsi OPOIISHUS CEIbCKOX03IHCTBEHHBIX
KYJIbTYp, B Kau€CTBE BOJOMCTOYHMKA BO3MOKHO HCIOJIb30BAHHE MOA3EMHBIX
BoJI. Mcrosib30BaHUE BOJIBI MOJ3EMHBIX UCTOYHMKOB OTPAaHUYMBACTCS UX Pa3HO-
o0pa3HbIM (PU3UKO-XMMHUYECKUM COCTaBOM, MUHEpanu3aruei [1-3].

BaxxHbIM KkpuTEepreM MPUTOAHOCTH TOJIMBHON BOJIbI SIBJISIETCS €€ XUMHUE-
ckuil coctaB. [Ipy MCIIOIB30BaHMM MOA3EMHBIX BOJI JUISl OPOIIECHUS CEITBCKOXO035M-
CTBEHHBIX KYJBTYP HEOOXOIUMO, YTOOBI KAUECTBO OPOCUTEIHLHOM BOJIbI COOTBETCT-
BOBAJI0O arpOHOMHUYECKHAM TOKA3aTesIM HOPMAJIBHOTO (DYHKIIMOHHPOBAHUSI arpo-
AKOCUCTEMBI. XUMUYECKUI COCTAB MCIOJb3YEMBIX BOJI HE JOJDKEH OKAa3bIBATh HE-
raTUBHOTO BO3/CHCTBHUS Ha MPOU3PACTAHUE M PA3BUTHE PACTEHUN WJIM MPUBOIUTH

K JIETpaJIalliy 1MOYB, 00YCIIOBIEHHON OCOJIOHIIEBAHUEM HITH 3acoyieHHueM [4—06].
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JIns mpenoTBpalleHus OTPULIATENBHO BIMSIOIIAX HA CTPYKTYPY IOYBBI
MPOLIECCOB MPHU TOJMBE MHHEPATU30BAHHBIMU BOJAAMH HEOOXOAMMO IMPOU3BO-
JUTh MOATOTOBKY OPOCUTENBHOM BOJIBI O COOTBETCTBYIOLIErO KayecTBa. C yue-
TOM (U3UKO-XUMHYECKOTO COCTaBa MOJ3EMHBIX BOJ MPUMEHSIIOT Pa3InvHbIC
METOJbI UX OYMCTKA. OTHUM M3 TaKUX METOJOB SIBJISETCS Oe3peareHTHBIN Me-
TOJ OYMCTKH, OCHOBAaHHBIM Ha MPOIMYCKE BOJBI Yepe3 HAMOPHYIO (PUIBTPOBAIIb-
HYIO YCTaHOBKY, BKJIIOYAIOIIYIO B C€0s1 COPOITMOHHO-(PHIIBTPOBATHHBIN SJIEMEHT.

Hcnonp30BaHre MOA3EMHBIX BOJ JJISI OPOCUTENBHBIX METUOPALIMN MO3BO-
JSIeT YBEJIMYUTh 00BEM MPOU3BOJCTBA 3a CUET MOBBIIMICHUS BOAOOOECIICUEHHO-
CTHU CEJIbCKOXO35IMCTBEHHON OTPACIIH.

Martepuajbl U MeToabl. OOBEKTOM HCCICIOBAHUMN SIBISIETCS WU3Y4YCHUE
XUMHUUYECKOTO COCTaBa MOA3EMHBIX BOJ NIl JAJbHEUIIETO UCIOIb30BAHUS HX
B OPOCHUTENBHON Mennopaunu. Mccnemyemble MOA3EMHBIE BOJIBI POCTOBCKOM
00J1aCTU TIPUYPOUYEHBI K HEOTEH-YE€TBEPTUUHBIM, ME3030MCKUM U TLJIMOIEHOBBIM
otnoxkeHusiM A30Bo-KybaHckoro apre3uanckoro OacceiiHa [7]. OmnbITHBIE 00-
pasiibl B3SITHI U3 CKBAXKUHBI TITyOuHOM 15-20 M.

JlabopaTopHble aHanM3bl OMBITHOrO 00paslia MPOBEACHBI B 3KOJIOTO-
ananutnueckoi mabopatopuun ®I'BHY «PocHUUIIM» (Tabnuma 1).

Taoauma 1 — XuMu4ecKre noKa3areju HCX0THON MoA3eMHON BOAbI

B MF/I[M3
OmnpenensieMblil moKa3aTelb BOJbI Jlo ouncTku (KOHTPOIIb)

XKenezo obiee 0,94

Mapranerng 2,25

XJ10pu bl 836,62
Cynbhar-nuoHsl 427,35
Kansnuii 300,01
Marsuii 98,50
I'mapoxapOoHaTHI 366,12
Harpuit 353,00
B3Bemennrie BemecTBa 1,20

Hccenenyemble MOA3eMHBIE BOJBI OTHOCATCA K XJIOPUAHOMY KJlacCcy Ha-
TPUEBOI IpynIibl U sBIsOTCA ciaaboMmunepanu3zoBanHbiMu (III knmacc xayecTBa

BOJIbI) C 0011Iei MUHepanuzaiuen 2,972 F/JIM3 , YTO MPEACTABISAET MOBBILIEHHYO
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OMMacHOCTh s pacteHuit [8]. s ompemeneHus mopora TOKCHYHOCTH BOJIBI
C YYETOM COJICYCTOMYUBOCTH CEIHCKOXO3HCTBEHHBIX KYJIbTYp MPUMEHSIOT HU-
KEMPUBEAECHHYIO Kiaccudukaruto (Tadmmima 2) [9, 10].

Tab6auna 2 — OneHka Ka4ecTBa OPOCUTEIbHOM BOABI IO OMACHOCTH
Pa3BUTHSI HEFaTUBHBIX MPOLECCOB

B Mr-5kB./nM°

prrma BOJBI 110 CTCIICHU OIMACHOCTHU Pa3sBUTHUA IMTPOLECCA
prnna XJIOPUIHOI'O HaTpUuCBOro MAar"dmueBoOro
BOAbI 3aCOJICHUS OCOJIOHIICBAHU OCOJIOHIICBAHUS
ClI’ Ca®*/Na* Ca®*/Mg**
I <20 >2,0 > 1,0
1 2,0-4,0 2,0-1,0 1,0-0,7
111 4,0-10,0 1,0-0,5 0,7-0,4
v > 10,0 <0,5 <04

XHAMUYECKUM aHAJIA3 JaHHBIX BOJI MOKA3aJl, YTO B HOHHOM COCTaBE CPEAU
aHMOHOB MIpeo0JiajaloT MOHBI XJIOpa, TMApPOKapOOHAaTOB U cyibdaroB. Cpeau
KAaTHOHOB OCHOBHAsI YacCTh NPHUXOAMUTCS HA WOHBI HATPHs, KaJbIUs M MarHus.
B 3aBucumocTu 0T nmpeoOiagaronpx Mnokaareiae onpenensercs cnocod Boao-
MOJATOTOBKH, MPU KOTOPOM TEXHOJOTMYECKUU MPOLECC HAMPABIEH HA U3MEHE-
HUE KayeCTBa BOJBI 32 CUET CHWIKEHUS 3aBBILIEHHBIX Mokazareneil. K takomy
croco0y MOKHO OTHECTH (UIbTpPOBaHHE C (UIBTPOBAIBHO-COPOIMOHHON 3a-
IPY3KOM, KOMIIOHEHTAMHA KOTOPOW SIBJISIOTCS KBAapLEBBIM MECOK (IIayKOHUTO-
BbIIl IECOK) U aKTUBUPOBAHHBIN YroJib B Pa3IMYHBIX OOBEMHBIX COOTHOIICHUSX.
[Ipn nanHOM croco0e (UIBTPOBAHMS MPOUCXOAMT CHUKEHUE KOHILICHTPALUU
nokasaresen 10 50 %.

OunbTpoBaJbHAs 3arpy3ka — OCHOBHOM paOouuii aneMeHT GpuiabTpa. Boi-
O0p KOMIIOHEHTOB 3arpy3KH BIUsSET HA HOPMaJbHYIO padoty punbrpa. OcHOBO-
MOJIaraloIIKUMU (paKTOpaMu MPH BHIOOPE KOMIOHEHTOB 3arpy3Ku SIBISIOTCS UX
(bpakIMOHHBIN COCTaB, CTENEHb OJHOPOJIHOCTH 3€pEeH, COPOIMOHHAS CIIOCOO-
HOCTb, XMMHUYECKasi CTOMKOCTb IO OTHOIICHUIO K PHIBTPYEMO BOJIE.

DOKCneprUMEeHTAIbHbIE HMCCIIEIOBAHUS HANpPaBJICHbl HAa MOJYYEHUE OMNTHU-

MaJIBHOI'O Ka4dY€CTBa BOJBbI, HpHFOI[HOﬁ IJIs1 OpOIICHMA. OngwiT IIPOBOJNJICA
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Ha (QWIBTPOBAJIBHBIX YCTPOMCTBAX LWJIMHIAPUYECKON (OpPMBbI C BHYTPEHHHUM
muametpoMm 0,1 M u BbicoTON 1,2 M. OUIBTPOBAJIbHBIE YCTAHOBKH 3aIOJHEHbI
buIbTPOBAILHO-COPOLIMOHHON 3arpy3koi. B ocHoBe (puibTpaninoHHOTO MaTe-
pyajia MCIOJIb30BAJIUCh KBapIIEBBIM TMecoKk ¢ pazMmepoM dpakmuii 0,8—2,0 MM,
TJIAyKOHUTOBBIN mecok ¢ pazmepoM ¢pakuuit 0,4-0,8 MM U aKTHUBHPOBAHHBIN
yrosib 1,5-2,8 MM B pa3iauy4HbIX COOTHOLIEHUSX. VCIob30BaHNE JaHHBIX KOM-
MOHEHTOB OOYCIIOBJICHO BBICOKOW COPOIMOHHON CHOCOOHOCTBIO, AOCTYITHO-
CThbIO, @ TAK)KE€ OTHOCUTEIBHO HEBBICOKOW CTOMMOCThIO. Cxema j1abopaTopHOil

AKCIEPUMEHTAIILHON YCTAHOBKU IpeACTaBiieHa Ha pucyHke 1 [11].

7

10

1 — 6ak-asparop; 2 — TpyOKa Iojiauu Bo3ayxa; 3 — pacrpeleuTeNbHas T0JI0BKa; 4 — HAacoc;
5 — oOpartHbIil knanax; 6 — KpaH; 7 — MAHOMETP; 8 — BEpTUKAJIbHBIM HalOPHBIA QUITBTD;
9 — necyaHo-yrojpHas puIbTpoBaNbHas 3arpy3ka; /0 — npueMHasi eMKOCTb

Pucynok 1 — Cxema 3KkcniepuMeHTAJIbHOM J1a0opaToOpHO
(pnIbTPOBAILHOM YCTAHOBKHU

['TayKOHHUTOBBIN MECOK SBIISICTCS HauOOJIee PacpOCTPAaHCHHBIM MHHEpa-
JoM (uMeeTcs MectopoxacHue B PoctoBckol oOmactr). Ero ogHopoaHas 3ep-
HHUCTasl CTPYKTypa o0JierdaeT ero MCIoJIb30BaHHE B KadecTBe copOeHTa. [may-
KOHUTOBBIN MMECOK TOKa3bIBACT BHICOKYIO 3(P(HEKTUBHOCTH MPH OYHMCTKE BOJIBI.
CopO1moHHas CrmocoOHOCTh JocTUTaeT 3,47 MMOJIB/IM” (pucynoxk 2) [12].

[Ipu npoBeaeHUU HCCCAOBAaHUN HCIIOIb30BANCH Pa3IMYHbIC KOMOU-
HaIlMA CMECH KBapIIEBOTO W IJIAyKOHUTOBOTO IECKa, aKTHBHPOBAHHOTO YTJIs

(pucyHok 3).
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PucyHok 2 — MecToposkaeHue rJ1ayKOHUTOBOI0 MecKa
B PocToBckoii o01actu (aBTop ¢porto JI. A. Mursiea)

PucyHok 3 — ®ujbTpoBaJIbHO-COPOLIMOHHAS 3arpy3Ka
B JKCIIEPUMEHTAJIBHBIX HccJaeaoBaHusx (aBTop ¢oro JI. A. MuTtsieBa)

Pe3yabTarhl M 00CyKIeHUsA. YUUTHIBAsS XUMHUYECKUN COCTAaB UCCIEqye-
MBIX TIOJI3EMHBIX BOJ U BEJIMYMHY OOIIECH MUHEpAIU3aIiK, MOKHO CKa3aTh, U4TO
MCIOJIb30BaHWE JaHHBIX BOJ ISl OPOIIEHUS] MOXKET MPUBECTU K BO3MOXKHOCTU
pa3BUTHUA XJIOPUIHOTO 3aCOJICHHS, HATPUEBOTO M MarHUEBOTO OCOJIOHIICBAHMSI.
OreHKa Ka4yecTBa UCXOTHOM MO36MHON BOJIBI PUBEICHA B TaOIHIIE 3.

Tadauna 3 — OueHka KayecTBa HCXO0HOM MOA3¢MHOM BOIBI
B Mr-skB./mM°

Kiacce BOJBI ITO CTCIICHU OIMACHOCTH PAa3BUTUA ITPOLIECCA B ITOYBC
XJIOPUAHOTO 3aCOJICHUA HAaTPpUCBOT'O OCOJIOHIICBAHHA MAarHueBOIro OCOJIOHIICBAHU S
ClI Ca™*/Na* Ca™*/Mg**

23,56 / IV 0,97 / III 1,80 / 11

[To mpuBeneHHBIM B TaOJWIlE TOKAa3aTeIsM MOXKHO CHENaTh BBIBOJ,
YTO UCCJEAYEMbIE TOJ3EMHBIE BOAbLl IO CTENEHU XJOPUIHOTO 3aCOJICHHS

(23,56 MF-3KB./,Z[M3) oTHocsaTcs K IV kiaccy kauectBa (HEMPUTOHBIC JIJISI OPO-
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nieHus1). [lo BeposiTHOCTH HATPUEBOTO MU MAarHUEBOTO OCOJIOHIIEBAHUS (COOTBET-
crerno 0,97 u 1,80 Mr-skB./aM’) otHOCsTest K 111 Kitaccy kadecTBa (YMEPEHHO
OITaCHEIE).

JInsl MCKIIFOYEHUs pa3BUTHSI HETaTUBHBIX IPOLIECCOB B MOYBE HCXOJHAS
BOJIa MTOABEPrajiach NpeaBapuUTEIbLHON MOAr0TOBKE. [loa3eMHyI0 BOY MO1aBaiu
Ha HaAMoOpHYI (UIBTPOBAIBHYIO YCTAaHOBKY C (DHIBTPOBATHHO-COPOIIMOHHOM
3arpy3koil BeicoToil 0,7 M Ha OCHOBE KBAapLIEBOI'O MECKAa U aKTUBUPOBAHHOI'O YT-
JI51, TJIAyKOHUTOBOTO TeCKa W aKTUBUPOBAHHOTO YISl B Pa3IUYHBIX OOBEMHBIX
cooTHomeHusix. [Togada Bo/ibl Ha HAMIOPHBIN (PUIBTP OCYIECTBISIACH TIPH aT-
MocepHom aasienun 0,1 MIla. B 3aBUCHMMOCTH OT KOMIIOHEHTOB (PUIIBTPO-
BAJIbLHOM 3arpy3Kd M HMX COOTHOILIEHHSI CKOPOCTh (PUIBTPOBaHUS U3MEHSJIACH
ot 3,75 1o 55 m/4 nipu Beicote 3arpy3ku 0,7 m. [IpousBoautensHOCTh GUIBTPA
cocrasisiet ot 0,029 10 0,432 m*/4.

st onpenenenust 3¢ (HEKTUBHOCTH MpoOIlecca OUYUCTKHU MOA3EMHOM BOBI
U BBISBJICHUS ONITUMAJIbHBIX MTApaMeTpoB (PUIILTPOBATBHOM 3arpy3Ku ObLIa Mpo-
BEJICHA CepHs DKCIEPUMEHTOB. Pe3ynbTaThl MPOBEACHHBIX AKCIIEPUMEHTABHBIX
UCCIIEIOBAHUM MPEJICTABICHBl HA PUCYHKE 1, MO3BOJISAIOT OLIEHUTh M3MEHEHHE
XUMHUUYECKOTO COCTaBa MOA3EMHBIX BOJ IMOCJIE OUYUCTKU uyepe3 (GUIbTPOBAIBHO-
COpOLIMOHHYIO 3arpy3Ky (PUCYHOK 4).

N3 naHHBIX BBIIENPUBEICHHOTO PUCYHKA MOKHO CHAENIATh BBIBOM, YTO
MPU BCEX BapUaHTAaX 3arpy3Kud HAOJIOJAETCS MOJIOKUTEILHOE U3MEHEHUE KOH-
LHEHTPAalUM XMMHYECKUX BEIIECTB B MOA3eMHON Boje. CHM>KEHUE KOHIIEHTpa-
IIMU 3JIEMEHTOB B MOJA3E€MHOM BOJIE MPOUCXOIUT 32 CUET XUMUYECKOHN U (hu3nye-
CKOM aacopOIMu, YTO CIOCOOCTBYET H3MEHEHHMIO KOHIICHTPAIlUU XJIOPHUJIOB
ot 2,58 1o 10 %, unonoB Hatpus — oT 3,0 mo 11,0 % u moHOB MarHus —
or 2,11 o 20,0 %, a Takke YyBEIMYEHUIO KOHUEHTPAIMHU HOHOB KAJIbIUA
ot 11,5 no 41 %. Bona, mpomemmias yepe3 GuiIbTpOBaIbHO-COPOITMOHHYIO 3a-
IPY3Ky, OILIEHUBAETCS IO HUXKEIPUBEACHHBIM KPUTEPUAM MPUTOJHOCTU €€

J1s1 opouieHus (Tadnauuna 4).
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I — rMayKOHUTOBBIN MIECOK M aKTUBUPOBaHHBIN yroub (1:1); /1 — kBapueBbIii IECOK U
aKTUBHUPOBaHHBIN yroib (1:1); /1] — rmaykoHUTOBBIN MECOK U aKTUBUPOBAHHbBIN yroib (1:3);
IV — xBaplLeBbIi NECOK U aKTUBUPOBAHHBIN yroib (1:3)

PucyHnok 4 — I3MeHeHHe XHMUYECKOT0 COCTABA BO/bI
B paauajJIbHbIX KOOPAUHATAX MPHU Pa3IHYHOM COCTaBe U
COOTHOLICHUAX PUIBTPOBAJIBLHON 3arPy3KH

Taboaunna 4 — Onenka ka4yecTBa OPOCUTEbHOI BOIBI MOcJIe PUILTPOBAHUSA
B Mr-skB./nm°

Knacc BOJBI ITO CTCIICHU OMMACHOCTHU PAa3BUTHUA
CocraB U COOTHOLIEHUE 1iponeesa B HOTEe
o XJIOPUIAHOTO HaTpUCBOTO MAaArdimeBoro
(bHHBTpOBaHLHOH arpysku 3aCOJICHU A OCOJIOHIICBAHUA OCOJIOHIIECBaHUA
Cl- Ca’*/Na* Ca”*/Mg*
I 2125/ 1V 1,55 /11 2,84/1
1 22,90/ 1V 1,20/ 10 277171
111 22,48/ 1V 1,30 /10 242/1
I\ 22,82/ 1V 1,09 /11 2,10/1
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N3 mpuBeneHHbIX B TabiuIle 4 TaHHBIX CJIETYET, YTO MOATOTOBJICHHAs BO-
Jla B OTHOIIICHUH HATPUEBOTO OCOJIOHIIeBaHUs oTHOCcUTCA K II Kimaccy kadectBa
(1,09-1,55 MI-3KB./IM" ), @ 3HAYUT, HE OKa3bIBA€T HEOJArOMPUSTHOTO BO3/CH-
CTBUs Ha arposkocuctemy. [lo mporeccaM MarHMeBOTO0 OCOJIOHIIEBAHUS
2,1-2,84 MF—BKB./I[M3) orieHuBaeTcsi kak HeomnacHas (I kiacc kadectsa). [lpu-
MEHEHHE JAHHOU BOJbI HE TPEOYEeT OrpaHUYEHUN B OTHOIIICHUU OPOIICHUS CEllb-
CKOXO3SIUCTBEHHBIX KYyJBTYp. [l0 CTEMmeHW OMacHOCTH XJIOPUIAHOTO 3aCOJICHHS
naHHasg Boaa oTHocutrcs K IV kmaccy kadectBa M SIBISIETCS HENPUTOJHOM
JUJISL OPOILICHHUS.

VYBennueHne KoJMYeCTBa MOHOB KaJlblMsl B MOA3EMHBIX BOJIAX MPU OPO-
CUTEIBHBIX MEJHOpalusIX OyAeT CIoCOOCTBOBaTh MHTEHCUBHBIM OHOXHMMHYE-
CKMM U TTIOYBEHHO-MHUKPOOHUOJOTUUECKUM IIpoIieccaM, a TakKe YCUICHHOMY Ha-
KOIUICHUIO TYMYyCa M CHUKEHHUIO €ro MOJBMKHOCTHU. BBICOKOE coiepkaHue no-
HOB HATPHUsl M MarHusi B OPOCUTEIIBHOM BOJIE, HAIPOTUB, OYJIET CIIOCOOCTBOBATH
pacmany cuernu@uIeckux T'YMYCOBBIX BEIICCTB, YBEIUYUT KOJIHMYECTBO OOMEH-
HOT'O HATpHsl U MarHusl B MOYBEHHO-TIOTJIOMIAIONIEM KOMILIEKCE, YTO MOBJICYET
3a 000l M3MEHEHHE OMOJIOTHUECKON aKTUBHOCTH IOYB, MX BOJAHO-(PU3HUECKUX,
(U3UKO-XUMUUYECKUX U (QUITBTPALIMOHHBIX CBONCTB.

BriBOALI

1 Kak moxa3bIBalOT MPOBEICHHBIC HCCIIECIOBAHUS, B MPOGOUIBTPOBAHHOM
BOJIC 1O OTHOIIEHUIO K UCXOJHOU MPU pasHOM COCTaBE KOMIIOHEHTOB M COOT-
HOIICHUSIX (UIBTPOBAIILHO-COPOIIMOHHON 3arpy3kd HaOMIOAeTCs CHUXKCHHE
KOHIIEHTPALINK XJIOPUIOB ¢ 836,62 10 754,35 Mr/am’, HOHOB HATpHs ¢ 353,0 10
314,0 MF/)1M3 u marausg ¢ 98,5 mo 78,96 MF/)1M3 , @ TAKXKE YBEJIUYCHUE KOHIICH-
Tpanuu noHOB Kanbius ¢ 300,01 mo 423,32 mr/nm°. TTOBbILICHHE KOHIICHTpaLU
HMOHOB KaJbLIUsl U YMEHBIIIEHUE KOJUYECTBA HOHOB MarHusi U HATPHUs MPH OTHO-
mrennu Ca”":Na® criocoGcTByeT HeiTpaau3aluy OCONOHIEBAHHS T10YB. JTO SB-
nsieTcst 06ocHOBaHMEM A(h()EKTUBHOCTH TAHHOU 3arpy3KHU.

2 B pesynbraTe MpOBENECHHBIX HCCIEAOBaHUI HauOosnee >(PPEeKTUBHBIMU
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KOMIIOHEHTAMH 3arpy3Kd SIBJISIFOTCSl TJIAyKOHUTOBBIM MECOK M AKTUBUPOBAHHBIN
yroyib B cootHomiennu 1:1. Ilpu qanHON QUIBTPOBAILHOM 3arpy3ke HaOII01aeTCs
CHIKEHME KOHLIEHTPAMK XJIOPHIOB, MOHOB HaTpus U MarHus Ha 10, 11 u 9 % co-
OTBETCTBEHHO M YBEJIMUCHHUE KOJIMYECTBA Kalblus HAa 41 % 10 OTHOIIEHUIO K APY-
UM BapuaHTaMm 3arpy3ku. [Ipum yka3aHHOM COOTHOIICHHM CHIKAETCSl PUCK Ha-
Tpresoro (ot 1,09 10 1,55 Mr-3kB./M’) ¥ MarHHEBOro ocooHueBanus (ot 2,10 10
2,84 MF-3KB./I[M3), YMEHBIIAETCS KOHLIEHTpaUs XJIOpUuAoB 110 21,25 MF-BKB./,ZIM3.

3 [Ipu ucnonap30BaHUU TAaHHOTO BHUJA (PUIBTPOBAJIBLHON 3arpy3KH CHIKa-
€TCS PUCK Pa3BUTHUSI HETaTUBHBIX MPOLIECCOB B MOYBE IMPU OPOCUTEIBHBIX Me-
auoparusax. [lopor TOKCUHYHOCTH MO OTHOIIEHUIO K HATPUEBOMY U MarHUEBOMY
OCOJIOHIIEBAHUIO YMEHBIIIAETCS, YTO MPUBOJUT K MOBBIIICHUIO KJIAcCa KauecTBa
OPOCHUTEILHOU BOJIBI.

4 TTpenyioxkeHHy0 (GUIBTPOBAILHO-COPOIIMOHHYIO 3arpy3Ky PEKOMEHIY-
€TCS MCIOJIb30BaTh JJIsI BOAbI C KOHIIEHTPAIMEN XJIOPHUIOB, COOTBETCTBYIOIIEH

[T kmaccy kauecTBa OpOCUTENBHOM BOJIBI U HIKE (MeHee 10 MT-OKB./IM).
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