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B.A. MeaBencknii, Ha6nnae Xaon6, A.B. Kapace

YpasiieHUE Ka4YE€CTBOM IIUTHEBOM BOABI

OAHOW U3 BaxkHEWLUx MUPOBbIX Nnpobnem sBNRETCR o6ecnevyeHne XUBOTHbIX U
yenoBeka GesonacHoW AN 3ACPOBLA NUTLEBON BOAOH [1].

BaxHbim meponpusTMeM NO NPeAOTBPAWIEHWIO 3arPpA3HEHUA NPUPOAHbBIX BOA
ABNAETCA OpraHu3aumsa KOHTpPons u HabniwAaeHUi 3a Ka4ecTBOM BCAbI B BOaoemax,
3a CTOYHbIMM BOAAMM, KOTOPbI€ NO3BONAKT CBOEBPEMEHHO NpUKUMaTbh Heobxo-
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AVMble Mepbl NO 3awWUTe BOAHLIX peCypcoB W NpeAoTBpalaTh NOCTYNNEHUA He-
nobpokavecTBeHHOW BOAb! AN UCNONb30oBaHWA. B aTon ¢Bs3n Hanbonee ueneco-
obpa3Ho co3gaHWe CUCTEM MOHWTOPUHIOBOrO MNK aBTOMATWYECKOro NOCTOSAHHOrO
KOHTPONSA U ynpaBneHus Ka4yecTsom Bog [2-6).

PeuweHne BONPOCOB NpeaoOTBPALLEHWA 3arpssHeHUss BOAHOW Cpefbl BO MHOTOM
3aBMCHUT OT CO3AaHWA YyBCTBUTENbHBIX U HAQEXHbIX CUCTEM ANA BbIABNEHUS TOKCH-
4YeCKUX COeANHEHWIA, BpeAHbIX AN 3A0POBbA XUBOTHbIX U niogel. O6bivHblie Hrau-
KO-XMMUHECKWE CPeaCTBa UMEIOT Pl HeAOCTaTKOB. He Bceraa No3BONsIoT GbICTPO
yCTaHOBWTb ONacHbIA YpoBEHb CcaepXaHus B BoAe 3arpA3HWTenen B CBA3MW € Hepe-
TYNSIpHBbIM NPOBEAEHUEM U3MEPEHWH; BeCbMa 3aTpyAHUTENbHO Npakru4eckoe npo-
BEieHWe aHanu30B BOAbl Ha BCE TOKCUYECKWE BeluecTBa; aaxe Npyu W3BeCTHOW TOK-
CMYHOCTU OTAENbHBIX BELLECTB HEBO3MOXHO ONpeaAenvTh nX BpeaHoe BNusHWe npu
pa3Hoo6pa3sHbIx CoHeTaHUAX B MEHbLUMX UCXOAHLIX KOHLUEHTpauusx (7).

Mpobnema nonyveHns nobpokauecTsBeHHOW BOAbI AaBHO nepecrana GbiTh Ae-
NOM OAHOro rocyaapcTea, a crana npakrudecku obwen npobnemoi Ans Bcex
CTpaH Mupa. B ¢Bs3u €O CNOXHOCTBIO U MHOroo6pasvem BOMPOCOB COXPaHEHWN
BOAHbLIX pPeCyYpcoB W BbICOKUMM 3KOHOMUYECKUMM 3aTpaTaMy Ha Hay4Ho-
TeXHU4ECKUe MCCNeAOBaHWsA U NPaKrMYeCcKylo peanusayuio NNaHoB OxpaHbl rugpo-
cdepbl HA OAHa CTpaHa He B COCTOAHWM OXBaTUTb UX Ha rnobanbHOM ypoBHe. Lu-
POKYIO U OTBETCTBEHHYIO AE€ATENbHOCTb B 3TOM HanpaBneHuw, Kak B COCTaBe Mex-
AYHapOAHLIX OpraHn3auvi, Tak U B paMkax ABYCTOPOHHEro COTpyaHW4YecTsa npo-
BoauT Pecnybnuka JlveaH [8].

Bcs notpebnseman Boga npoxoauT nepsuyHylo obpaboTky Ha 3aBoae. CaHako
n nocne obpaboTku Ha 3aBoAe BOAA NO HEKOTOPbLIM NOKasaTensim He COOTBeTCT-
ByeT HopmaTuBaM. [ToaToMy oHa aonxHa AononHUTensHo obpabartbiBaThca Nepen
nopadew notpebutento. CyltHOCTb 3TOW 06paboTku 3aknio4aeTcs B NPONYCKaHWM
BOAbl Yepe3 cucreMy cmardeHus SFM — 3660.

Hamu nposefaeH xumuko-Buonorvyeckuin aHanus BoAbl A0 U NOCNE AONOMNHU-
TenbHoW ee obpaboTku, nepen noaayen notpebutenio (tabn.). AHanu3 Boabl Npo-
BOAUNCA exeMecs4Ho B nabopatopuu Centre de Recherche ef de controle des
EAUX.

PesynbTaTbl U3y4eHWS KOHUEHTpauun BOAOPOAHLIX WOHOB ykasanu Ha 6one-
wue konebaHus 3TOro NokasaTens B 3aBUCUMOCTU OT ce3oHa ropa. Tak, pH soabl
konebanacbk B npeaenax or 6,85 (anpens) o 7,15 (uonk, okrabpsb). CpeaHne no-
xasaTtenu pH BoAabl 3a rog coctasunu 7,04 £ 0,013.

HekoTopbi CABUM KOHLUEHTpauuyM BOAOPOAHbIX MOHOB B LUENOYHYIO Cpedy npo-
u3owen nocne AononHuTenoHoW obpaboTku BoAbl. Tak, Cambld HU3KMA noxasa-
Tenb — 7,6 — 6bin B AHBape, a cambiv Boicokur ~ 7,81 — B dpeBpane. CpegHee no-
ka3aHue pH 3a rog coctaesuno 7,72 + 0,008.

[paHuLia BUAUMMOCTH B TONLLE BOALI UNK CNOCOBHOCTL BOALI NPONYCKaTh CONHEYHbIA
ceeT 6e3 paccenBaHva HasbIBaKOr NPO3PaYHOCTHIO.

YCTaHoBNEeHo, YTO BHa4Yane Boga WMena npo3pavyHocTe — 437 £ 4,865 mm, a
nocne gononHutensHoi o6paboTkn 682 £ 0,634 mm {P < 0,001).

PaccmarpuBas auHamuky Npo3pavyHOCTU NO MecALaMm YCTaHOBNEHO, YTO AaH-
HbIM Noka3aTenb konebnetcs B npeaenax 430-445 mm (Hopma no ISO 7888: 1995
coctaenser 1500 mm). 310 ykaswiBaeT Ha Gonbwoe 3arps3HeHue BoAabl. [ltocne
AononHutensHod o6paboTkM npospayHOCTb Yynydwwunace W cocTtaBnsna 630-
745 MMm. Hanbonbwan Npo3paqyHOCTb YCTaHOBNEHA C fAHBapA NO WIOHb, B Aanb-
HeWWeM OHa CHWKanacb, YTo obbsacHseTCs BbinaaeHwem Gonbworo konuyecTsa
noxaen, c6eraow MMy nNo ropam B 8o4o03abop BoAHLIMA NOTOKAMW.

MyTHOCTb BOALI TaKKe NoKasblBaeT €e Ka4eCTBO U ABNRETCA AONONHUTENbHbIM
nokasarenem npo3paqHoCTy.

136



XuMuxo-6Monornveckui aHann3 sogbl

Tabnuuya

H Mocne CreneHs

Moxasarenu o::&:‘:,:ruﬁ Hopma Ao oBpaboTk4 | goncnHuTensHOM ﬁ::;g:
obpabotuu cti, P

PH ISO 10523: 1994 | 6,5<pH <85 7,04 10,013 7.72+0,009 < 0,05

MNpospau- ISO 7888: 1985 1500 mm 437,014,86 682,0+0,63 < 0,001

HOCTb

MyTHoCTb OMS 15 4 HEM 4,020,084 1,0£0,029 < 0,001

MuHepans- ISO 8288: 1986 500 mrin 357,3+2,53 300,640,229 < 0,05

HBIA OCTaTOK

Obwan AOAC 973.52 250 mr/n 296,3+0,09 200,010,63 < 0,01

MXOCTKOCTb

O6wan OSM 1993 150 mr/n 223,310,42 183,740,42 < 0,05

LWeNOoYHOCTb

Xnopuasl ISO 9297: 1989 200 mr/n 26,590,021 18,48+0,021 < 0,05

Cynbthars 1SO 9280: 1990 250 mr/n 112,6340,055 83,2410,170 < 0,01

Kanbuwi ISO 7980: 1990 200 mr/n 105,67+0,072 46,480,570 < 0,001

MarHwii ISO 7980: 1990 50 mr/n 16,50+0,025 16,3340,021 > 0,05

HaTtpwii ISO 7980: 1990 150 mr/n 15,6810,021 14,370,033 >0,05

Kanun ISO 7980: 1990 12 mrin 2,5610,020 2,4240,017 > 0,05

HurpaTsl ISO 7980-3; 1998 45 mrin 44,50+3,100 5,60£0,9200 < 0,001

HutpuTtsl ISO 6777 1984 0.05 mr/n 0,167+0.008 0.0104£0,000 < 0,001

Ammuak ISO 5684: 1984 0 mr/n 0.12040,003 0

Xeneso ISO 6332: 1988 300 mr/n 520,8+21,15 0

Mapraney ISO 633: 1996 50 mr/n 122,611,27 0

Meab ISO 8288: 1986 1000 mr/n 13,83+0,630 0

[T ISO 8288: 1986 5000 mr/n 22,92+0,420 0

®ocgop AOAC 973.55 1000 mr/n 80.0+2,53 0

Tak, cornacHo MexayHapogHoMy ctangaptry OMS 15, gonyctuman MyTHOCTb
Boabl coctaenser 4 HEM (HecenomeTpuueckme eauHUubl MyTHOCTH). CneayeT
OTMeTWUTb, 4YTo Haubonee MyTHoi Boga Gbina B aHBape, espane (4,8) n anpene
(5,0 HEM). HaumeHbluan MYTHOCTb ycTaHoBreHa B uione U Hosbpe (3,0 HEM).
CpeaHerogoeas MyTHOCTb Boabl cocTasuna 4,0 + 0,084 HEM.

3HaunTenbHO HMXe MYTHOCTb CTana nocne AononHUTenbLHoA o06paboTku BOAbI.
Tak, ee nokasaHusa He npessiwany 1 HEM B Teuenve roga. HavmeHswaa myT-
HOCTb OTMeu4anach B sioHe ¥ aerycTe (0,3 HEM).

MakcumanbHas MUHepanusauun MuMTbeBOW BoAb! (CyXOM octartok) cornacHo ISO
8288: 1986 He gorkHa npesbilaTe 500 Mr/n. KUseecTHo, YTO Boga ¢ Gonbluum coaep-
XaHUeM Conei MeeT CONMOHOBAaTLIA UMK ropbKOBAaTLIA MpuBkyc. OCHOBHAA YacTb Cyxo-
ro ocrarka npecHbix BoA npeacTaBneHa xnopuaamu v cynbgaramu. 3Ty conu obna-
Aat0T BbIPKEHHBIM CONEHLIM WM FOPbKAM BKYCOM, YTO MOCIY»MNO OCHOBaKWeM AnA
OrpaH1yYeHunA UX COAEepPXaHWA B BOAE.

MuHepanbHbIA OCTaToK B BoAe MO pedynbTaTaM eXeMeCAYHbiX uccregosaHui
cocrtaeun 357,33 £ 2,538 mr/n, a nocne gononkuTenbHon o6pabotkm — 300,66 &
0,296 mr/n, uto Ha 15,86 % (P < 0,05) Huxe.
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AHanuavpys OaHHbIA noKasaTens B AuHaMUKe No Mecsuam BuaMO, YTO Haubo-
nee MuHepanuaupoeaHa Bopa Gbina B mapTe (385 mr/n) u anpene (390 mrin).
MuHMManbHBIMK NOKa3aTenu cyxoro ocratku 6binu B ceHTAbpe (335 mr/n), okTab-
pe u gekabpe (340 mr/n).

Mocne aononHutTensHoW o6paboTku BOAbI MUHEpPanbHbIA ocTaTok Bbin Gonee
crabunbHbIM M Haxoauncsa B npegenax 298-305 Mr/n, YTO 3HAYUTENbHO HUXE A0-
NyCTUMEIX Npeaenos.

Hamu ycTaHOBNEHO, HTO WenoYyHOCTb BoAbl GbiNa BbICOKOW B MapTe u aekabpe
(230 mr/n). bonee onTuManbHOW OHa CTana B AHBape, Mae, UKHe, aBrycre, okTa0-
pe u Honbpe (220 mr/n). CnegyeT OTMETUTDb, YTO CpeAHEerofoBas Weno4HoCTb Bo-
Abl cocTaensina 223,33 £ 0,423 mr/n.

Mocne pgononHuTenbHoi obpaboTku obwan WenoYyHocTb cHU3unacs Ha 17,3% u
cocTapuna e cpeaHeM 183,75 £ 0,423 mr/n (P < 0,05). INpu 3TOM Ha NPOTAXEHUU BCe-
ro roga 3ToT nokasaTtens 6bin ctabuneH U Haxoauncsa B npeaenax 180-190 mrin.

Xnop B Boge COAEPXUTCA B BUAE aHWOHOB B XUMMUNECKMX coeauHeHuax. CornacHo
ISO 9297:1989 nonycTuman KOHUEHTpauuWs ero B Boge coctaenser He 6onee 200 mrin.

Pe3ynbTaThl U3yMeHWs KOHUEHTpauuu XNOpuaoB NOKasanu €€ HWU3KUW YpOBREHb.
Tak cpeaHsisi KOHUEHTpaUus 3a rog coctaeuna 26,59 + 0,021 mr/n, a nocne AoNONHKU-
TenbHo#h o6pabotku — 18,48 £ 0,021 mr/n, yto Ha 30,5% Huxke (P < 0,05).

AHanuavpys KOHUEHTpaUWK XNOPUOOB MO MECAUAM YCTAHOBMEHO, YTO OHA Haxoau-
nacb NpUMEPHO Ha O4HOM YpOBHE B Te4eHue roaa. U 3ToT ypoeeHb COOTBETCTBYET
TMrMeHUYECKMM HOpPMaM, 4TO NO3BONSET caenaTh BbiBog 06 OTHOCUMTENbHOR uMUC-
TOTE UCTOMHWKA (KaK U3BECTHO MNOBbILLEHUE KONWYECTRa XIOPUAOR B BOAE NOKa3bl-
BAET Ha CBA3b UCTOMHUKA C HABO3OXPaHWNULLAMU U OPYrMMU UCTONHUKAMK MeCT-
HOro 3arpasHeHus).

Hanuune kanbuws B BoAe oGyCnaenvBaeT €€ XeCTKOCTb. YBENWYEHWe MOHOB
KarnbuWa NPUBOAUT K NOBLILEHMIO XECTKOCTU BOAbI, KOTOpas BpeaHa ANs notpe-
6utens. CornacHo I1SO 7980: 1990 nonyckaemas KOHUEHTpaUWA ero B Boge CooT-
peTcTeyeT 200 mr/n.

KonuyecTteo kanbuuna B ee cocTaee 6uino ctabunbHbIM NO MecsaUaM U cocTae-
nano B cpeaHem 10567 + 0,072 mr/n, 6e3 cywecTBeHHbIXx koneb6anui (105,1 —
106,8 Mr/n). 3HauMTENbHOE CHWKEHWE KOHUEHTpauuu Kanbuus yCTaHOBMEHO No-
cne aononHuTencHoW obpaboTku Boabl. Tak, cpeAHerogoBoe KONUYecTBO ero co-
cTaeuno B cpegHeM 46,48 £ 0,570 mr/n, uyto Ha 56,02 % (P < 0,001) Huxe, yeMm go
o6paboTku.

AHanu3npya coaepxaHvWe Kansuua B Boge nocne AononHUTensHoOn o6paboTku
no MecsuaMm BUAHO, YTO HaUMeHbulee ero Kkonu4ecTeo Habniwganocs B anpene
(40,0 mr/n), camoe Bbicokoe — B uioHe (53,4 mr/n).

Mamui Takke KaK U kanbuuin obycnaenueaeT XecTkocTb Bogbl. Copaepxurcs
OH B OCHOBHOM B Buge kapboHaToB 1 cynbgaTtos, pexe xnopugoB. CornacHo ISO
7980: 1990 gonycTMMan KOHUEHTpalUuMa marHus B eoge — 50,0 Mr/n. AHanuaupys auHa-
MWKy KOHUEHTpaUUM 3TOrO 3NeMEeHTa yCTaHOBNEHO, YTO B BOAE HAaX0AUNOCh B CPEAHEM
16,50 £ 0,025 mr/n, a nocne aononHuTensHoi obpabotku - 16,33 £ 0,021 Mr/n marHus,
yto Ha 1,4% Hwke. MakcumanbHoe 3HaYeHWEe Mardus oTMevanocb B OKTAbpe
(16,8 Mr/n), a MuHUManbHble — B HORGPEe (16,2 Mr/n).

CopepXaHue HATpaToOB B BOAE SBNAETCA BaXHbIM NOKa3aTeEneM ee 3arpAsHeHus,
TaK Kak OHW 06pasyoTCA Npy pa3noXeHUW NonagarLyx B BOAOUCTOMHUK BELECTB npe-
UMYLLIECTBEHHO XMBOTHOMO NPOUCXOXAEHUA U NMPOMBILLNEHHBIX OTXO40B.

YcTaHOBNEeHO, YTO CpeaHeroaoBas KoHUeHTPauus HUTpaToB cocTaeuna 44,0 +
2,10 mr/n. Mpu aTom Hanbonee BbICOKUE Noka3aHUA Gbinu c AHBapA No UicHb (60-
71 mr/n}, a B JanbHeAWweM CHU3MNUCh Ao 22-35 mr/n.

bonee crabunbHoe cogepxaHue HUTpaToe Habnxganoch nocne 4onNoNHUTENbHOM
obpabotku Bogbl (0T 4 0o 9 mr/n), 6e3 BuAWMLIX pasnuyuii No cesoHam roga. Cpeg-
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HUW NoKazaTenb HUTPaTOB B BOAE 3a rop nocne AoNOnHUTensHoW obpaboTku cocra-
Bun 5,6 £ 0,20 mr/n, 4yto Ha 87,3% (P < 0,001) H1xe, 4em 40 obpaboTku.

Hanuune HUTPUTOB B BOJE YKa3blBaeT Ha CaHMUTapHoe Hebnarononyuve BOAOWUC-
ToyHuka. CornacHo mexayHapo4Homy crangapty ISO 7880: 1984 nonyctumoe konu-
4YeCTBO HUTPWUTOB B BOAE He AOMKHO npeBbiwaTe 0,05 mr/n. MNpoBeaeHHbIn aHanus
BOAbI NOKa3an Ha npesbileHKe HUTPUTOB B KaXAoW B3ATOK npobe. CpeaHue nokasa-
Tenw 3a rog cocrasunm 0,16 = 0,001 mr/n. MNMpu 3TOM 3HauMTEeNbHOE NpeBbIlEeHUe O0-
NyCTUMbIX HOPM Habnwaanock ¢ AHBapA NO UIOHL (AHANOrMYHO HUTpaTaM). B 3T me-
CALb CogepxaHue HUTPUTOB aoxoaunno Ao 0,25 mr/n (man).

Mocne 06paboTku BOALI KOHUEHTPaUWUA HUTPUTOB CHU3unacs Ao 0,01 £ 0,001 mr/n
(P < 0,001), kpome 3TOro, UCCNEAOBAHMA NOKasanu Ha CTabunbHO OAWHAKOBbLIWA
ypPOBEHb HUTPUTOB KaXabl MECAL.

Mo ocranbHbiIM MccneayeMbiM NokasaTensm (rMApoKkapbOHbl, OpraHOXNopbl,
xnopbeH3on, opraHogdocdop) npeBbilieHUe HOPMbl HE YCTAHOBNEHO, a MHOrue
Boobiye oTCyTCTBOBaNMN.

Bakrepuonoru4eckue MccnenoBaHUMsA NOCne OCHOBHOW WM nocne AONONHUTENb-
HOW 06paboTkM BOALI NONHOCTBI WUCKNKYMNK Obiyne KoNUPOpMbl, PeKanbHble
KONUPOPMBb!, PeKanbHble CTPENTOKOKA U NCEBAOMOHbI.

MposeaeHHble aHanM3bl Ha coaepXaHue TAXenbix MeTannos, NecTuuuaos U
NeTy4yux OpraHoronoreHOB NoKasanu Ha NonHoe ux OTCyTCTBME B Boge.

CnepoBarensHo, NONHbIA aHanus BoAbl BbIABUN 3HaAYMTENbHbIE Pa3nuUuyus no
MHOTMM NOKasaTenAM W HEeCOOTBETCYBUE ee MeXayHapoaHbiM ctaHgaptam. [o-
nonHuTensHas obpaboTka NUTEEBOR BOAbI NO3BONAET €€ HOPManW3oBaTb M WUC-
nonb3oBaTth ANA NUTLA YENOBEKY U XNUBOTHbLIM,
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oNo

SUMMARY

Problems of obtaining pure water in Lebanese Republic are described. It has
been stated, that the primary treatment of water is not sufficient and additional
processing is required. Data on sanitary-hygienic parameters are given as well as
date on seasonal gquality changes.
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