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I'. 10. BOPOHIOK (BCEI'EN)

KOHTPOJIb KAYECTBA TUJIPOXUMUYECKON WH®OPMAIINN
ITPU THAPOT'EOJOTIMYECKHUX PABOTAX

IIpn onpenesieHH MPOCTPAHCTBEHHOH M BPEMEHHOIl M3MEHYMBOCTH COCTABA MOJ3€MHBIX BOJ BAJKHO
HMETD MPEICTABJIEHNE 0 XapAKTepe UCXOIHON MHIPOXUMUYECKOil NH(OPMALMI U BO3MOKHOCTHU NOJTyYeHUs
BbIOOPKH Mpo0. OOBIYHO B MPOOAX MOA3eMHbIX BOJ YCTAHABJIMBAETCS HENMOJIHBIN MepeyeHb PACTBOPEHHBIX
BEIIECTB, MOTYT ObITh MCHOJIb30BAHBI PA3JIMYHbIE METOIbI C PA3JIMYHBIMA MOKA3ATEISIMA TOYHOCTH, HA BCEX
3Tanax noJyYeHus ¥ XpaHeHHs UCXOIHO# nH(opPMaIKH BO3MOXKHbBI TeXHUYeCKre ommoku. J{is Teppuropun
JleHMHIrpaaCKoii 00J1aCTH NPOBEJEH AHAJIM3 TOCTOBEPHOCTH THAPOreOXUMUYECKMX JAHHBIX MO MaTepuajiaM
peruoHaybHBIX THAporeosormiecknx pador OAO «IIKI'D» u FocynapcTBeHHOr0 MOHUTOPHHTA COCTOSTHUS
Henp (TMCH). /laHa xapaKTepuCTHKA METOJ0B NMPOBEPKH JOCTOBEPHOCTH AHAJIMTHYECKUX OMNpeaeSeHuit
npo0 1Mo 3KBMBAJEHTHOMY COJEPKAHMIO HOHOB M N0 COOTBETCTBHIO BBIYHCIIEHHOIO M KCIEPUMEHTATLHOTO
CYXOro OCTaTKa.

KoiroueBbie croBa: kauecmeo nood3emHbvix 600, AHAAU3 OOCMOBEPHOCIU 2UOPOLCOXUMUHECKUX OAHHBLIX,
Jlenunepadckas obaacmeo.

In determining the spatial and temporal variability of composition groundwater, it is important to have an
idea about the initial hydrochemical information and about the possibility of obtaining representative samples.
Usually a partial list of solutes is determined in groundwater samples, different methods of determination
can be used, having different accuracy values, there may be technical errors at all stages of receipt and
storage of initial information. For the territory of Leningrad Region the reliability of hydrogeochemical
data analyzed on materials of regional hydrogeological works of JSK «<PCGE» and State monitoring of
subsoil. The characteristic of methods validation of reliability of the samples is given according to equivalent

contents of ions and the congruence between calculated and experimental dry residuum.
Keywords: groundwater quality, analysis of reliability of the hydrogeochemical data, the Leningrad Region.

Bgenenue. [eonoropasBenouHbie padOThl MO MOUC-
Ky ¥ pa3BeaKe MOA3EMHBIX BOJ JTOJKHBI COOTBETCTBO-
BaThb TpeboBanusam I'K3 ot 31.12.2010, B KOTOPBIX 1aH
MMOPSIAOK OLIEHKM KauyecTBa MCTOYHUKOB BOJOCHA0-
KeHus [12] n ykazaHa HEOOXOAUMOCTh BBITIOJHEHUS
aHajan3a Mpod B aKKPEIMTOBAHHBIX JaOOPaTOPHSIX.
OmHaKo B IpOrpaMMy KOHTPOJIST KAYeCTBA MOA3EMHBIX
Box 1o CanlluH 2.1.4.1074—01 He BKJIIOUEHBI HEKO-
TOpBIC TJIaBHBIC MOHBI — TUAPOKAPOOHATHI, KaJIbIIUA,
MarHWii, Kajuii, 4TO He IO3BOJISIET OIpEeesaTh XU-
MUYECKUIA COCTaB MO MPeodIaatoliuM KOMITIOHEHTaM
1 OCYIIECTBJISITh KOHTPOJIb KadecTBa aHaJIM30B BOIEI.
Kpome Toro, HeT TpeOOBaHUI K BBITIOJTHEHUIO OIIpE-
JICJICHUM HEYCTOMYMBBIX COCIMHEHUIN M IMOKa3aTesen
(pH, Eh, coenuHeHMs a30Ta 1 yIiiepoaa, Kejae30 1 1p.)
HETMOCPEICTBEHHO V¥ BOIOMCTOYHMKA. Ha mmpakTike He
BCETa BHITTOJHSIIOTCS TpeOOBaHUS K YCJIOBUSIM OTOOpa,
XpaHeHUsT ¥ JocTaBKU 1pob [2, 3]. [ToaToMy MaccuBBI
TUAPOXMMHUYECKOM MHMPOpMALK, cHOpMUPOBaHHBIE
Mo pe3yJibTaTaM padboT Wiu (DOHIOBBIM MaTepuajaM,
comepXaT pa3HOPOMHBIE OMOKHW. BcTaeT Bompoc o
JIOCTOBEPHOCTH MPOO IMTOA3EMHBIX BOI.

[Ipu mocTpoeHUU TUAPOreOJOrMUYECKUX KapT MO~
KEeH OBITh OIpeleieH XMMUYECKUII COCTaB BOIX IIO
MpeobIamamIiM KOMIIOHEHTaM. B 30He ruriepreHe-
3a HauboJiee paclpoCTPaHEHO CEMb MOHOB C BBICO-
KAMU KJIapKaM{d U XOpOIeil pacTBOPUMOCTBIO: Na',
K*, Ca**, Mg>*, HCO,~, SO,> u CI~ [8, 11]. B 10 xe
BpeMsI 110 MpeodIafaloIuM KOMIIOHEHTaM BCTpeyaoT-
csl CIIeAyIolIre BUIBI MOM3EMHBIX BOI: KPeMHUEBBIC,
JKeJe3UCThle, HUTpaTHbIe, ¢ocdaTHbie. Hanpumep,
Ha TeppuTopumn JIeHMHTrpaacKoil 0o0JacTu, MO JaH-

HbIM cbeMOUYHbIX padoT (E.A. Illebecta u ap., 2007;
M.B. backos, H.B. Kanyctuna u ap., 2010; 1.B. ba-
ckoBa, [}1O. Boponmok u np., 2013), MaccoBbie DOIHU
HUTPATOB M KeJie3a 10 OTHOIICHWIO K MUHEpaIU3allu
MoryT TipeBbIath 10%, a cymmapHasi 10J1s1 BTOpOCTe-
TMIEHHBIX KOMIIOHEHTOB (HUTPATHI, aMMOHUIA, XeJle30
o0l1ee, KPEMHEKHUCIIOThI, KapOoHaThl) mocturaet 23%.
CremyeT onpeaeauTh CTENeHb BO3ACHCTBUSI HEYUTCH-
HBIX KOMIIOHEHTOB ¥ TOYHOCTHU M3MEPEHMI Ha Pe3yIb-
TaThl TMIPOTEOJIOTUIECKUX PAOOT.

Heobxoaumo pasnuuath CyMMY pacTBOPEHHBIX Be-
IIECTB B ITOA3EMHOI BOIE HEIIOCPEICTBEHHO B IIJIACTE
(M,,.,), CyMMy pacTBOpPEHHBIX BelllecTB B Mpode (M)
U BKCMEPUMEHTAJIBHO OIPENeJeHHYI0 CYyMMY pPacTBO-
peHHbIX BemiecTB (M,):

MV[CT = ZCL + Zq + FaBBI, M = MVICT - A’
M3=2C15M3<M<M

rae 2 C, — SKCIIEPUMEHTAIBHO OIpeeSeHHbIe B Jia-
OopaTopuy KOHIIEHTPAIlMM BEIIECTB, PACTBOPEHHBIX
B npoGe Boabl; 2C; — KOHLEHTPALUK HE Ompelese-
MBIX DKCIIEPUMEHTOM BELIECTB (HEKOTOPbIE MUKPO-
KOMIIOHEHTHI, OpTaHWYEeCKHWE COEIWHEHUs W TIp.),
A — yneryyusiuecs rassl (O,, H,S, CO,, CH, u np.)
¥ BEIECTBA, BHIMMABIINE B OCAIOK M3 IPOOBI B XOmIE
oTbopa, TpaHCOPTUPOBKU U XpaHeHus (SiO,, Fe,O;,
Fe(OH),, Ca,CO; u ap.).

IIpoBepka TOCTOBEPHOCTH OIPEACICHUS XUMU-
YECKOTO COCTaBa M IOJydaeMbIX OILIEHOK KauyecTBa
MOJA3EMHBIX BOJ BBINTOJTHEHAa HAa OCHOBAaHUM KOHTPO-
JIsl aHAJIM30B TI0 CYXOMY OCTaTKy M 3KBUBaJICHTHOMY
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colepKaHNI0 MOHOB [12] ¢ y4eTOM TOYHOCTHM OIIpe-
JIeJIeHUsT KOMIIOHEHTOB B J1aD0OPAaTOPUSIX.

IIpoBepka MOJHOTHI aHATM3A NMPOO BOABI MO CYXOMY
ocratky (CO). BrimonHsiercs o pasHoctu E., Mexmy
skcnepuMeHTaibHbIM CO, 1 BeiuncieHHbiM CO,:

Eco = (CO, — CO,) x 100/CO,,

rae CO, — u3MepeHHbIl B TaOOpaTOPUU CyXOi OCTATOK,
CO, — cymMMa KOHIICHTpalMii ompeneieHHbIX B J1a00-
paTopUM KOMITOHEHTOB MMHYC ITOJJOBMHA THUApPOKAap-
OOHATOB:

COB = Ma - O’SCHCO35

rie 0,5Cyco, —
OoHaT-uoHa.

BrnusHue kayecTBa MpPOOOIMOATOTOBKM, YCIOBUI
0TOOpa, XpaHEHMWSI W JOCTABKU IIPO0O HAa M3MEHEHUE
coctaBa MpoO MOA3EMHBIX BOJ MO OTHOIIEHUIO K CO-
CTaBy IOI3€MHBIX BOJ B IJIAcT€ IO MMEIOLIMMCS
PeTPOCIIEKTUBHBIM HAHHBIM HEBO3MOXKHO OIICHUTH
KOJWYECTBEHHO, YTO TMOATBEPXkKAaeT HEOOXOAUMOCTh
BBITIOJIHEHUSI TIOJIEBBIX aHATUTUYECKUX PadOT HeEIlo-
CPEICTBEHHO Y BOMOMCTOYHMKA [2]. OLIeHUM ITOCTOBEp-
HOCTb OIPEJEICHUI paCTBOPEHHBIX BEILIECTB B MPodax
MOJA3EMHBIX BOJI.

ITo manneiM 'MCH, cbheMOUYHBIX M TOUCKOBO-
OLIEHOYHBIX padoT, /Il MOJAB/SIOIEr0 OOJbIIMHCTBA
Mpo0 TPECHBIX M COJIOHOBATBIX MOI3EMHBIX BOI Ha
Tepputopun JICHMHTpaACKOi 00JaCTU XapaKTEepPHBI
KUCJIOTHO-11IeIouHbIe ycsioBUsl oT 4 no 9 pH u uoH-
Hag cuja pactBopa ot 0,001 mo 0,1. IIpu Takux mo-
KazaTejssX OCHOBHasI (popMma yriepoma B pacTBOpe
(6onee 80%) — ruapokapboHaTHbIi WoH [4]. Torma
BBIYMCJICHHBIN CyXOil OCTaTOK MOoJydyaeM IMyTeM BbIUHU-
TaHUS W3 CYMMBI SKCIIEPUMEHTAIbHO OIIPEIe/ICHHBIX
PACTBOPEHHBIX BELIECTB MOJOBUHBI TMApOKapOOHa-
TOB, TaK KaK MpHU BbIMapUBaHUM ApyTras IOJOBHMHA
yIEeTyIMBaeTCsI B BHUAE YIJIEKHUCIOro Tasza. IIpoBepky
KayecTBa BBIMTOJHEHHOIO aHAJIN3a MO CYXOMY OCTaTKy
11eJ1IeCO00Pa3HO MPOBOAUTH MIPU YCIOBUM OMPEIeTICHUS
IIpeo0IagaloMX NOHOB.

B skcnepumeHTanbHO HalAEeHHbBIA CYXOil OCTaTOK
BXOJST YaCTh OPraHUYECKUX BEILECTB, HEOT(UIBTPO-
BaHHBIC B3BEIICHHBIC BEIIeCTBA M KPUCTATM3AINOH-
Has Boja [10, 11], moaToMy OH JOJIKEH ObITh OOJIbIIIE
BBIYMCJIEHHOTO:

II0JIOBMHA KOHUCHTpAalluM T'apoKap-

Co, < CO..

la3el M opraHMYECKOE BEIECTBO OIIPEICSIOTCS
TOJBKO B XOJE CIEUHMAJIbHBIX THAPOTEOIOTMYCCKIX
paboT. OGBLIYHO OpraHUYECKOe BEILECTBO M3-3a CI0XK-
HOCTH €TO OIIpeNeICHUS HE YYUTBIBACTCS IIPH pac-
yeTaX MUWHEpaJW3alliid BOOBI, XOTSI B ClIaOOMUHE-
paTM30BaHHBIX BOJAxX €ro CoAepXaHHEe MOXET ObITh
3HAYUTENbHBIM. JICHMHTpaacKass 00JacTh OTHOCHUTCS
K TEpPUTOPUSM, OOTATBIM PACTBOPEHHBIM OpraHU-
yeckuM BemectBoM (POB). CpenHee copepkaHue
OPTraHWYECKOTrO YIJepona B TPYHTOBBIX BOIAX BIIaX-
Horo xymMara 35 mr/i [10]. [l1aBHBIM KOMITOHEHTOM
POB saBasitoTcst pyabBOKUCIOTHI, KOTOpPbIE COAEpKaT
yraepon 36—44, asor 3—4,5, Bomopon 3—5 u Kucio-
pon 45—50 mac.% [7]. Torma OopuMeHTUPOBOYHOE CO-
nepxanue POB B rpyHTOBBIX BOJAaX COCTaBUT OKOJIO
60 mr/i.

BenmmunHa mepMaHTaHATHOM OKUCISIEMOCTH Xa-
pakTepu3yeT oOllee coaepKaHue OPraHUYEeCKUX Be-
IIECTB B Ipobe n coctaBisger okojo 40—50% ot uc-
TUHHOW OKMCJISIEMOCTU opraHuuyeckux BeuectB [10].
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Tabauya 1
JlomycTMoOe nmpeBblllieHre IKCIEPUMEHTAIBHOTO CYX0ro
0CTATKA HAJl BHIYHCJIEHHBIM NP BeJIMYHHE OKHCISIEMOCTH
Mmenee 5 mrO/n [10]

Beruncnennsiit CO, JlomycTMoe npeBblllieHue
MT/71 CO, nag CO,
o 100 30 mr/om® (ot 33,3 go 100% otH.)
100—500 50 mr/mm? (ot 10 go 50% otH.)
500—5000 10% oTH.
5000—10 000 10—5% otH.
Bosee 10 000 5% OTH.

BenuunHe mepmaHraHaTHON okucisgemMoctu 5 mrO/n
COOTBETCTBYET IpUMepHO 50 MT/7 OpraHMYECKUX Be-
mectB. Tak, mpy 3HaYEHUU TIepMaHTaHATHON OKUCJISI-
eMoctu Oosiee 5 mrO/n1 mpoBepka KadyecTBa aHaIM3a
IO CyXOMY OCTaTKy He coBceM KoppekTHa. [Tommmo
OpraHUYeCKUX COEAMHEHU I, KUCIOPO pacXoayeTcsl Ha
OKHCJIEHHE HEOPraHWYeCKUX BOCCTAaHOBUTENEH, Ipe-
MMYIIECTBEHHO Xejle3a U MOHA aMMOHUSI, HO MX CO-
Jiep>KaHue OObIYHO 3HAUMTEIbHO MEHBIIE COAEPKaAHUSI
POB, B GoNbIIMHCTBE MPOO pacueTHOE IMOTpediIeHue
KHCJI0pOJa Ha OKHUCICHHWE HAHHBIX COCAWHCHUN He
npessimaeT 1 MrO/n. MckirtoueHne MOTYT COCTaBIISITh
JKEJIE3UCThIC W 3arpsi3BHEHHBbIC TOA3EMHbIE BOJbI.

B 6a3e nanabix TMCH no JIennHrpaackoii ooiact
XpaHsTCsl pe3ynabrathl aHanu3oB 1040 npo6. M3 Hux
356 po6 ¢ COBMECTHBIM OIIpeACIEHUEM CEMU TJIaB-
HbIX noHOB (Na*, K*, Ca**, Mg**, HCO,~, SO,> u CI")
U 9KCIIEPUMEHTAIBbHOIO cyxoro ocratka. Ilo pazHuile
BBIYMCJICHHOTO 1 9KCIIEPUMEHTAILHOIO CYXOro OCTaTKa
nojydaeM HeBsi3ku 10 270% (puc. 1) mpu HOIMyCTUMBIX
ot 10 1o 100% (ta6:n. 1) [10]. PaccMoTpuM BO3MOXKHbBIE
MPUYMHBI PACXOXIECHUM.

Bonpimas gacts Ipo6 XapaKTepru3yeTcsT BBICOKUMU
3HAUEHUSIMU OKUCJISIEMOCTH, YTO MOATBEPXKIAET BbICO-
KYI0 POJIb OPTaHUYECKOTI'0 BEIIECTBA B COCTaBE MOI3EM-
HBIX BoJ [4, 8]. BenuunHa mepMaHTaHATHOI OKMCIIsIE-

Tabauya 2
Joas conep:kanmii HEKOTOPBIX KOMIIOHEHTOB COCTABA
noJa3eMHbIX Boj JIeHMHrpacKoii 001aCTH O OTHOLIEHHIO
K BbIYUCJIEHHOMY CYXOMY 0CTaTKy, no AanasiM TMCH

Makcu- M K

K MaTBHAST aKcU- 0JI-BO

OMITO- OHIIEH- Komn-Bo MaJibHast npoo

HEHT l;paum[ npo6 nons Eco, cEco

wr/n ’ % Gomee 1%

Sio, 27,9 178 21,3 153
NO;- 86,0 266 16,2 94
(o]0 K 360,0 140 28,5 49
NH,* 21,4 255 5,5 28
Fe ., 25,0 158 22,4 22
B 16,0 28 4,7 1
Zn 6,9 63 2,8 1
Mn 4,9 148 0,9 0
Ba 8,1 92 0,6 0
Sr 0,8 42 0,2 0
PO, 3,3 14 0,6 0

11 pPUMECYaHMU I XKUPHBIM I_L[pI/I(l)TOM BBIICJICHBI BTOPOCTEIICHHBIC
KOMITOHEHTBI COCTaBa IMOA3CMHBLIX BOII; ECO — J0JIiA COACpKaHUA
KOMITOHEHTA 110 OTHOLICHHWIO K BEIYMHUCIIEHHOMY CyXOMY OCTaTKYy, %.
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Puc. 1. Pasnocts Mexay CO, u CO, no orHomenuno k CO,

1 — Bce mpoOBI; 2 — TIPOOBI C BEIWYMHON oKucisseMocTu Oonee 5 MrO/m; 3 — rpaHulia JOMYCTUMOTO
npesbitieHust CO, Hax CO, [12]; 4 — rpanuua orpuuateibHoii pazHoctu CO, u CO,; 5 — AMHUS C BbI-

YUCJIEHHBIM CyxuM octatkoM 200 Mr/n

MocTu 6osee 5 MrO/n BoisiBieHa st 41 u3 221 mpoobl
C OIpefesieHUeM IOJHOTO MepeyHsl BeAYLIUX WOHOB
M BKCIECPUMEHTAIIBHOTO CYXOTO OCTaTKa, 0 JaHHBIM
I'MCH. Ha puc. 1 BUaHO, 4TO 3HaUYUTEIBHOE KOJIUYE-
CTBO P00 ¢ BEIMYMHOM oKucasgseMocTu 6osee 5 MrO/n
MMeeT SBHOE MPEBBIIICHUE 3KCIIEPUMEHTAIBHOTO CY-
XOTO OCTaTKa HaJl BEIYMCIIEHHBIM.

B Tabn. 2 gaHa xapakTepucTUKa COAepXKaHUN He-
KOTOPBIX MUKPOKOMIIOHEHTOB COCTaBa ITOA3EMHBIX BOI
JleHUHTpaaCcKOit 00JIACTH 11O OTHOIIIEHWIO K BHIYUCIICH-
HoMmy cyxoMy octatky CO,. 1o pesynsrataM aHaiuza
MacCuBa TaHHBIX aHATUTUIECKMX OIpPeIeICHUI 3HAUN-
MBIl BKJIaJl B OOIIYI0 MUHEPATU3ALIAIO U CYyXOl OCTaTOK
MOTYT BHOCUTh TaK€ KOMITOHEHTBI, KaK COeIMHEHUs
kpeMHus (Si0,), HuTpatsl (NO;~), aMMOHMIAHBIN a30T
(NH,"), xene3o obmee (Fe,), kapbonarer (CO,>).
HazoBewm ux BTOpOCTENeHHbIMU, 1O [11].

IIpoObl ¢ OIHOBpPEMEHHBIM OMpelesieHueM IISITU
BTOPOCTETIEHHBIX KOMITOHEHTOB TOMIYEPKUBAIOT CHU-
JKEHUEe UX JOJM C POCTOM MMHepaiuzauuu (puc. 2).

B wunrepBane 200—1000 mr/am* mo cyxomy ocCTart-
Ky HabJjoomaeTcs 3HaYMTEeJIbHOE KOJMYECTBO IPOO
C IOJIeil SKCIEePUMEHTAIbHO OIPEACTCHHBIX MHKPO-
KOMITOHEHTOB GoJiee 5%. DTO MOXET OOBSICHSTHCS
HUTPATHBIM 3arpsi3HeHueM. [lojis HUTpaTOB B MU-
Hepaym3anun pocrturaet 16%. OrnpenesieHHON 3aBU-
CHMOCTHU COAEpPXKaHUsS HUTPATOB OT MUHEPAIM3AIUN
He HaOJI0JaeTCsl, YTO OOBSICHSETCS MPEeUMYIIEeCTBEH-
HO TEXHOT€HHOM MOpUPOIOIN ITOCTYIUIEHUSI HUTPATOB
B ITOA3eMHEBIC BOIbI. MaKcuMaIbHOE 3HaUCHNE KOHIICH-
TpalMii HUTPAToOB B 266 mpobax, mo gaHHeiM TMCH,
86 wmr/mm3, uro Bbime IIJAK (45 mr/mm®). Che-
nuamuctamu OAO <«ITKI'D» oTtobpaHbl MpoObl Ha
WMxopckoM IJjaTo ¢ KOHLEHTpalUsIMM HUTPATOB IO
170 mr/mm3. B 23 npobax u3 816, mo maHHBIM pe-
TMOHAJIBHBIX THIPOTCOJOTUUECKUX PabOT, HUTPATHI
BXOISIT B Ha3BaHME XMMUYECKOTO THUIIA MOA3EMHBIX
Boa. Bricokme comepkaHMSI HUTPATOB CBOMCTBEHHBI
TPYHTOBBIM BOJAM KaK YETBEPTHUYHBIX OTJIOXKCHUI,
TaK M KOPEHHBIX Mopod. MaccoBas J0Js1 aMMOHUS

Oona eTopocTeneHHelx KoMnoHenToe k COg, %
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Puc. 2. Jlons MUKpOKOMIOHEHTOB 10 oTHOmeHui0 K CO,

1 — Bce mpoOBI; 2 — MPOOBI C COBMECTHBIM OIPEAEICHUEM IISITH BTOPOCTETIIEHHBIX KOMIIOHEHTOB; 3 —
¢ colepxaHueM HUTpaToB Oosiee 20 Mr/i; 4 — ¢ OTHOILIEHHEM KapOOHATOB K CYXOMY OCTaTky GoJjiee 5%
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B CYXOM OCTaTKe He IpeBblIaeT 5,5%, Jaiile oHa Me-
Hee 0,5%. AMMOHUIT — HEYCTOMYMBBIA KOMITOHEHT,
B OKHCJIUTEJbHON OOCTaHOBKE BCTYMaeT B peaKIMU
OKUCJICHUSI C KUCJIOPOAOM U TIEPEXOIUT B HUTPATHI.
[MpucyrcTBe aMMOHUSI B MPo0ax MOXET KOCBEHHO
yKa3bIBaThb Ha BOCCTAHOBMUTEJbHYIO Cpely, a Takxke Ha
IIPOILIECCH TEXHOT€HHOTO 3arpsI3HeHUs. 3a9acTyi0 Cpo-
KU TOCTaBKM P00 B TaOOPATOPUIO HE BBITIOTHSIIOTCS,
MO3TOMY CoOlepKaHue COSAMHEHUI a3oTa B Ipobdax
MOKET 3HAYUTEIHHO OTJIMYATHCS OT HEro B IOI3EM-
HbIX Bonax. CojiepxkaHue B TpoOax JIBYOKUCU KPEMHUST
He TIpeBbIiaeT 27,9 Mr/am?, OTHOCUTEIbHAST TOJIS €ro
B CYXOM OCTaTKe CHMXKAeTCSI ¢ POCTOM MUHEpan3a-
uuu. B Bomax ¢ MuHepanusauuein 6onee 200 mr/mom?
Ionst IByokncu KpemHwust MeHee 10%. B 14% mipo06
JIOJIsI 3Kejie3a B CYXOM OcCTaTKe Oouiblie 1% u MoxeT
npocturath 22%. KapboHaThl TOCTUTAIOT 3HAYCHUI 1O
360 Mr/J1, 4TO XapaKTepHO ISl IIEJIOYHBIX BOJ C BOIO-
ponHbIM noka3zatesieM 6oiee 8,5 pH. IllenouHblie Boabl
HE UMEIOT IIUPOKOTO PACIPOCTPAHEHUST B OCHOBHBIX
IJISI BOMOCHAOXEHUS BOJOHOCHBIX TMIPOIeooruye-
CKMX TofpasnesieHuit: konudyectBo npod ¢ pH Gonee
8,5 He mpesbiinaeT 8%. TeM He MeHee clieayeT pyKo-
BOJCTBOBAaTbCSI HOPMAaTUBHBIMU JTOKYMEHTAMM, U MPU
3HAUYEHUU BOJOPOJHOIO IIOKa3aTelisi IMpoObl Ooliee
8,3 pH onpenensats conepxkaHue kapOboHaToB. JloJist
OCTAJIbHBIX MUKPOKOMITOHEHTOB T10 OTHOIIIEHUIO K CY-
XOMY OCTaTKy He Bbiiiie 2%. EnuHuuHbIle aHOMAIUKM He
npeBbIarT 5%. OTMeUueHO aHOMAJIbHOE COIepPXKaHNe
B IOJI3eMHBIX Bogax Oopa 16,0 u nuHKa 6,9 Mr/mm3.

I[Ipu3HaHue HemOCTOBEPHOCTU MPOO MOA3EMHBIX
BOJ Ha TeppuTOopun JICHUHTpaACcKoii 06J1acTU MO COOT-
HomeHuo CO, u CO, ¢ UCTIOIb30BaHUEM TTPEACTIbHBIX
norpemHocTeil u3 tabdj. 1 MoXeT NpUBECTU K IOTEpe
MH(bOPMAIIUK, CBSI3aHHON C HEIOYYeTOM TaKUX KOM-
TMOHEHTOB, KaK KapOOHAaThl, COCNMHEHUS KPEeMHUS,
HUTPATHI, 3KeJIe30 M MOHBI aMMOHUs. HeobxomnumocTh
orpenesieHus] 3TUX KOMITOHEHTOB OOIIEU3BECTHA,
yKazaHa B METOIMYECKUX peKOMeHaauusx [6], HO
He BBeICHA B IPAKTUKY CAHUTAPHO-TUTHMEHUYECKOTO
KOHTPOJIsI, TIO3TOMY MPAKTUYECKN 3HAUMMasi TUAPO-
Xumuueckast uHpopmauusa B 0azax gaHHeix 'MCH
u PocrnorpebHan3opa BechMa OrpaHMYeHHa, YTO 3a-
TPYIHSIET MPOTHO3MPOBAHNE KAaueCcTBa MOI3eMHBIX BOI
MPU OLICHKE MECTOPOXICHUI.

HenocTtoBepHbIMU CUUTAIOTCS TPOOBI, B KOTOPBIX
BBIYMCJIEHHBII CyXOl OCTaTOK 0OJIbllle SKCTIEPUMEH-
tanbHoro [10]. YacTto He yYuUThIBaeTCSI TOUHOCTD J1a00-
paTopHbIX UcciaenoBaHuil. YToObl yuyecTb BO3MOXHOE
BJIUSIHUE TIOTPEIIHOCTEN M3MEpPEeHUl KOMITOHEHTOB
cocTaBa IMOI3EMHBIX BOJI Ha pPe3yJbTaThl MPOBEPKU
JIOCTOBEPHOCTHU IIPOO ITO0 COOTHOIICHUIO CYXOT'O U BBI-
YUCJIEHHOTO CYXOTO OCTaTKa, NIPUMEM 32 NpeoeabHyto
nozpewnocmo uzmepenuti (INTTN) cymmy morpeniHocTeii,
YUYaCTBYIOIINX B pacuyeTax KOMITIOHEHTOB. JIJIsT Kaxkmoi
npo6sl [N paccunThiBaeTCs UHAWBUAYAIBHO C y4ye-
TOM METOJIOB OIpeAe/ieHUIT KOMITOHEeHTOB. PaccunTana
TITIN nns ipo6 moa3eMHBIX BoJ, oToopaHHBIX ¢ 2008
no 2013 r. Ha TeppuTopur JIEHUHTPAACKOU 00IaACTH.
AHanu3bl NPOBOAWINCH MO €NUHON METOIUKE B JIaOO-
paropuu 3A0 «PALL MUA». OrmeruM, 4To ¢ 1 gHBa-
ps 2014 1. B KauecTBE HALIMOHAJIBHBIX CTaHIapTOB Poc-
cuiickoit Menepany BBeAEHBI B ACHCTBUE MEXKIyHa-
POIHBIE CTAHIAPTHI METOIOB OIIPEICICHUIT HEKOTOPHIX
KOMITOHEHTOB COCTaBa IMUTLEBBIX U TPUPOTHBIX BOI,
B COOTBETCTBUHU C KOTOPBIMU HECKOJIbKO M3MEHEHBI
MOKAa3aTeIM TOYHOCTU OIpeAesieHuii. Tak Kak mpoobl
MOJA3EMHBIX BOJ 0TOOpaHbl 10 2014 ., UCIOJb30BaHbI
MOKa3aTeJIM TOYHOCTU B COOTBETCTBUU C JEHCTBOBAB-
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IIMMJA Ha MOMEHT BBIIIOJTHEHHUST aHAJIM30B HOPMAaTHUB-
HBIMM JIOKyMeHTamu (Tadj. 3).

Ha puc. 3 npencrasneHo cootHouieHue CO, u CO,
¢ yuetom IIIIM. I1poObl B OCHOBHOM IIpU3HAHBI J10-
CTOBEPHBIMU C YIE€TOM TOYHOCTH U3MepeHuil. MHorue
MpoOBI ¢ OTPULIATETBHON PA3HOCTHIO HEJb3s1 OTHECTH
K HemocTtoBepHBIM. [Ipesbimenne CO, Han CO, ¢ yue-
TOM TOUHOCTU U3MEPEHUI OOBSICHSIETCS COMepKaHUeM
B Mpobax MOI3eMHBIX BOI OPraHUMYECKOro BelllecTBa
¥ KpeMHeKUcIoT. [To utoram mpoBepKU ¢ y4eTOM TOU-
HOCTU M3MEPEHUI aHaJIM3bl JUIIbL TpeX U3 356 mpob
MPU3HAHBI HETOCTOBEPHBIMU.

B cBsI31 ¢ paznmuareM METOIMK M3MEPEHUI, IIPIME-
HSIEMBIX Pa3JIMYHBIMU JTA0OPATOpPUsIMU, Pa3pabOTKO
U BBEIEHUEM B JEHCTBUE MEXTOCYIapCTBEHHBIX CTaH-
JIapTOB MpeaIaraeTcs NCIIOIb30BaTh MHANBUIYATbHBIN
pacuetr TN nnsa kaxaoil mpoObl MPU BBIMOJIHEHUA
MPOBEPOK JTOCTOBEPHOCTU aHAIM30B MPUPOAHBIX BOJ.

Onpedeaum, Kakoe eausHue oKasvieaem Heyvem
KaK HeKomopblX MUKDOKOMNOHEHMO08, MaK U Mo4HO-
cmu onpeodeaeHull KOMNOHEHMO08 COCMA8a NO003eMHbBIX
600 npu npoeepke 00cmogepHocmu npob no NPUHUUNY
JaeKmpoHeiimpaibHocmu pacmeopa. [1si CpaBHEHUS UC-
nojb3yeM HeBsi3Ky E, cymm katmonoB 2K (Na*, K*,
Ca?", Mg?") u anunonos > A (Cl-, SO, HCO;") ¢ no-
IyCTUMOW TIOTPEIIHOCThIO 5%, IPUHATON B MPaKTUKE
ruaporeojornyeckux pador [1, 9]:

E, =100 x (JA — YK) / (ZA + IK).

HauGosnee BepossTHbIE (hOPMBI HAXOXAEHUS B PACT-
BOpE KOMITOHEHTOB XMMUYECKOTO COCTaBa TOA3EMHBIX
BOJ, TIPEICTaBICHBI B Ta0OJ. 4.

Br16opKa TUApOXUMUYECKUX TAHHBIX IS IIPOBEP-
K1 cchopMUpoBaHa 1Mo MaTepuajaM OObBEKTOB PETHO-
HaJIbHBIX TUIPOTCOJOTUYECKUX PAa0OT, BHIIOJTHEHHBIX
OAO «IIKI'D» Ha Ttepputopuu JIeHUHTpaaCKO 00-
JIACTU C YYETOM pPaseIbHOTO OIpeIeIeHUs TIaBHbBIX
MOHOB, B TOM 4uciie Kanust (Bcero 816 mpo06). U3 Hux
TOTBKO 452 TPoOBI COOTBETCTBYIOT MPUHIIMITY 3JICK-
TPOHEUTPAIIBHOCTH PacTBOpPA IO CEMU TJIABHBIM HO-
HaM ¢ IpUHATHIM pomyckoM 5%. B [10] npuBemeHbl
0oJiee TOUHBIC Tpagalliyd AOITYCTUMON ITOTPEITHOCTH
(taba. 5). B cooTrBeTCTBUM ¢ JaHHBIMM TpaJalUsIMU
TakXe OKOJIO TTOJIOBMHBI ITPOO HE IPOILTH IPOBEPKY.
CrnemyeT M MPU3HATH UX HEITOCTOBEPHBIMU?

Jlabopamopnas mounocmsv onpedeaeHuss MacCOBBIX
KOHIICHTpAllUii KOMIIOHEHTOB CYIIIECTBEHHO BIMSIET Ha
BBIUMCJICHHOEC SKBHBAJICHTHOE COOTHOIIICHNE MOHOB.
[TpenenbHast MOrpenTHOCTh U3MEPEHUI TIPU TTPOBEPKE
110 9KBUBAJICHTHOMY COJIEPXKaHUI0 MOHOB CKJIabIBACT-
Cs M3 TOTPEITHOCTEN OIpeAeIeHNI MaCCOBBIX COmIep-
>)KaHUH OTHEIbHBIX KOMITOHEHTOB. B pasHbIx nadopa-
TOPUSX MOTYT UCIIOJIb30BaThCS pa3HbIE METOIbI OIpe-
JIeJICHNST KOMIIOHEHTOB ¢ COOCTBEHHBIMU 3HAYCHUSIMU
rnokasarejieii MOBTOPSIEMOCTU U TOYHOCTU. B HacTto-
s1ee BpeMsl B IIPOTOKOJaX JIabopaTOPHBIX aHAIM30B
KOMIIOHEHTOB YKa3bIBACTCS MTOTPEITHOCTh M3MEPEHUI
MaCCOBBIX COIEP>KaHUI KOMITOHEHTOB COCTaBa IIPUPO/T -
HBIX BOJI, paCCUMThIBae¢Masl 10 IMOKa3aTe/IsIM TOUHOCTH,
KOTOpPBIC 3HAUYMTEILHO OOJIBIIIE TOKa3aTeseil TOBTO-
psiemocTu (cxomumocTH). Toraa Kak B IEUCTBYIOILIME
T'OCT 23268—78 «Bomabl MruHepaabHbIE ITUThEBBIE JIe-
yeOHEBIC, JICUeOHO-CTOJIOBBIC M IIPUPOIHEBIC CTOJIOBBICY,
I'OCT 4245—72 «Bopga nutbeBasi. MeTonbl onpenaelie-
HUA conepxanus xiopunos», TOCT 18826—73 «Boma
nuTheBass. MeTOObl ONpenesieHnsT COACPXKaHUM HU-
TPaTOB» BKJIIOYEHBI yKa3aHUsI TOJBKO Ha JOIyCTUMBIC
pPacXoXKIeHUsI MEXIy TTOBTOPHBIMM (TapaljIeIbHBIMM )
OIpelecACHUSIMUA, Ha TIOKa3aTeJId MOBTOPSIEMOCTH.



Tabauya 3

XapaKTepI/ICT UKa TOYHOCTH onpez[eﬂeﬂnﬁ OCHOBHBIX KOMIIOHCHTOB XUMHY€CKOro COCTaBa nmoaA3¢MHbIX BO1

TTokazatenn "
K Conepxa- TouHocTh HopmatuHblii
OMITOHEHT Hute, Mr/1 wetona, % TOBTOPSIE- MeTon omnpeneneHust OKYMEHT
’ ’ moctH, %
Xnopua, Cl- Menee 10 0,25mr/n 0,25 Mr/n Tutpumerpust I'OCT 4245-72
20—200 1 mr/n 1 mr/n
Bonee 200 1 1
TinpokapOoHaThI 6,1-30,5 21 7 TutpumeTpust T'OCT 52963—2008
npu pH menee 8,3, 30.5-61 12 3 (F'OCT 31957-2012%)
HCO;~ ’
’ 61-610 8 1
Cynbdarsl, SO, 2-5 28 10 IpaBuMeTpuueckuit T'OCT P 52964—-2008
5_95 20 8 (F'OCT 31940—-2012%)
25-50 11 3
50—500 9 3 Tutpumerpust
Harpuii, Na* 0,1-1 20 10,5 ATOMHO-3MMUCCUOH- TOCT P 51309-99
1-50 15 3 HBIN ¢ UHIYKTUBHO (F'OCT 31870—-2012%)
CBSI3aHHOI aproHo-
50-500 10 3, BOMU IJIa3MOM
Kanprmii, Ca?* 0,01-50 10 5,5
Marnwuit, Mg?* 0,05—1 20 10,5
1-50 10 5,5
Kammii, K* 0,1-500 15 8
Keneso o6, Feg, 0,05-0,5 25 12
0,5-5 15 8
5-50 10 5,5
Cunukatsl, SiO, 0,05—1 20 10,5
1-5 15 8
Hwurpatsr, NO,~ 0,1-5 0,05 mr/n 0,05 mr/n dortomeTrpuueckuit T'OCT 18826—73
Bonee 5 0,25 Mr/n 0,25 Mr/m
WMon ammonus, NH,* 5 5 doTtomeTpruecKuit I'OCT 4192-82
CO, 0—-500 S wmr/n 5 wmr/n IpaBumMeTpuueckuit T'OCT 18164—-72
Bonee 500 1% 1%

* BpezeH B aeiictBue ¢ | suBapst 2014 1. (He MCMONb30BAJICSI IPU COCTABJICHUM TaOIMLIbI, TAaK KakK MpoObl 0ToopaHbl 10 2014 ). B HeKOTOpbIX
CITy9asiX TOUHOCTh METOJIa U TI0Ka3aTes b MTOBTOPSIEMOCTH YKa3aHbI B MT/JT B COOTBETCTBUM C HOPMATUBHBIM TOKYMEHTOM.

Mpeebiwenne CO; Hag COg, %
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Puc. 3. Pasnocts mexay CO, u CO, no orHomenuio Kk CO, (mo nannsm 317 npo6, orodpannbix B 2008—2013 rr.)

I — pa3HOCTb B Tpejesnax TOUHOCTU U3MEPEeHUI; 2 — BO3MOXHBIN HeJOoy4eT KOMIIOHEHTOB (COeIMHEHUsI KPEMHUSI, OPraHuYecKoe
BEIIIECTBO U T. M.); 3 — HENOCTOBEPHbIE MPOOBI; 4 — rpanuia nomyctumoro mnpesbiieHus: CO, Hag CO, [10]; 5 — rpaHua otpu-
narenbHoit pasHoctu Mexay CO, u CO,
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Tabauya 4

BeposiThHbie pacTBopeHHble (hOPMBI HEKOTOPHIX KOMIIOHEHTOB COCTABA MOJ3€MHBIX BOJ,

Cchuika,
KommnoHeHT [Tpeobnanatoiasi hopmMa B pacTBOpe [Mpumevyanust Pe—
SiO, Bonee 90% nenucconmupoBanHoit | pH mo 8 [11], c. 215
opTtokpemMHueBoii kuciorel H,SiO,
CO;* CO;> meHee 15% pH o 9 [4], c. 8
Fe 6. Fe?" 6onee 90% Beckucnoponnsie 6eccynbdumHbie Boabl ¢ HU3KUMu | [4], c. 114
Colep>KaHUSIMU OPTaHMUYECKUX BEILEeCTB
NO;- NO;~ Kucnoponconepxamue Boasi, OBIT 6omee 150 mB [5], c. 380
NO,~ NO,” Heycroitunpas opma, mpu HapylieHUU TpeboBa-
HU [3] mepexoauT B HUTPATHYIO (GOpMy
NH,* NH,* Ineesbie Boabl, OBIT menee 150 mB [5], c. 380
B HenuccouunpoBaHHbie MOJUO0D- [11], c. 222
Hbie kuciaotel H;BO, Gosee 90%
Sr#* Sr?* 6onee 90% pH wmenee 8,5 [5], c. 257
Ba* Ba** AHAaJIOT CTPOHIIUS
F F- 6onee 90% ITpu BbICOKMX comepxkaHusix Mg — dopma MgF* [5], c. 277
Mn?* Mn?* 6onee 80% [5], c. 268
PO~ PO~

OBIIT — oKUCIUTETbHO-BOCCTAHOBUTETBHBII ImoTeHuuall, pH — BOI[OpOI[HbIﬁ T10Ka3aTeiib.

Tabauua 5

JomycTMast IOrPeIIHOCTb KOHTPOJIS
110 SKBUBAJIEHTHOMY CojiepKaHuio HoHos [10]

MMHepanM3aum{ BOIBbI,

3 MorpeniHocTsb B OTH. %
MI-9KB/IM® aHHOHOB

bonee 15 2

5-15 2-5

3-5 5—-10
Menee 3 He ycraHoBneHa

CrenoBaTesIbHO, JOMYCTUMbIE TTOIPEITHOCTHA KOHTPOJIS
Ka4yecTBa BBHIMTOJIHEHHBIX aHAJIM30B 10 9KBUBAJICHTHO-
My cofepxaHuio oHOB [1, 9, 10] paccuuTanbl, ucxoas
13 MOTPELIHOCTEN onpeneaeH i, BBIYMCAEHHBIX IO MO-
KazaTello MoBTOpsieMocTH (puc. 4).

PazHble BeWYMHBI MOMYCTUMBIX ITOTPEITHOCTEH
CBSI3aHbl C KCIIOJIb30BAaHUEM DPA3HBIX METOIOB OIlpe-
neneHuii kommoHeHToB. B [10] ykazaHo, 4To [Jjisd
MacCOBBIX OIpeNeJICHUI HATpUsI UCTOJIb3yeTcs (ho-
TOMETpUS IIJIaMEHU C ToKa3aTeseM MOBTOPSIEMOCTU
0Kko0J10 7%, Torga Kak /Uit apOMTPaXKHBIX OIpeaeaeHuin
PEKOMEH/IYeTCsT UCTIOJIb30BaTh TPAaBUMETPUUECKUIT Me-
TOA C LMHK-YPaHWIOBBIM PEAKTHBOM C MoKa3aTejaeM
nosropsieMoctu 10 2%. CieaoBaTebHO, J0IYCTUMbIE
norpemHocT 1o [10] paccurTanbl 1151 HanuboJee ToU-
HBIX METOJIOB U3MEPEHUIA, TOrAa Kak AOMYCTUMbIE I10-
rpemHOCTU 1o [1, 9] — misg Hambosee pacmpocTpa-
HEHHBIX B TMPAKTUKE METONOB OIpeNeIeHN KOMIIO-
HEHTOB cocTaBa NMpUpOAHbIX Bol. Ilpu mposepke 6a3
TUAPOXUMUYECKUX JAaHHBIX 0 3KBMBAJCHTHOMY CO-
JIEPXKaHUIO0 MOHOB MOIMYCTUMBbIE MOTpeirHocTu [1, 9,
10] MOryT NMpUMEHSITbCSI OPUEHTUPOBOYHO, MPU UX
MIPEBBIIIEHUN B KaueCTBE KOHTPOJIS CIEAYeT UCIIOJb-
30BaTh TPEIETbHYI0 MOTPEITHOCTh U3MEPEHUH, KOTO-
past pacCUMTBIBAETCST OTAEIBHO JUIST KaXI0U MPoOkI 1O
MTOKAa3aTe/ISIM TTOBTOPSIEMOCTU (CXOIUMOCTH) METOIOB
ompe/ieieH i KOMIIOHEHTOB. Takasi MmpoBepKa 3aya-
CTYI0 HEBO3MOXXHa BBMIY OTCYTCTBUSI MHGbOpPMaIUKU
0 JIA00PATOPUSM M METONAM OIpENeIeHNI KOMIIO-
HEHTOB B 0a3ax JaHHBIX.
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[IpenenbHbIE TOTPENIHOCTU OIpPEneJeHU, pac-
CUYATAHHBIC TI0 MMOKa3aTeJIIM TOYHOCTH METOIOB IIO
HOPMaTUBHBIM JTOKyMeHTaM (Tabja. 3) U MPOTOKOJIaM
JlabopaTopuii, 3HAYUTEJbHO MPEBOCXOMST MOITYCTH-
MBI€ TIOTPEITHOCTH KOHTPOJISI TI0 SKBUBAJICHTHOMY CO-
JepxkaHuto MoHOB [1, 9, 10]. AGcotOTHbIE CyMMapHbIe
3HAYEHMS MTOTPEIIHOCTEN TocTUratoT 12,64 Mr-skB/nm?,
oTHocuTeabHbIe 10 18%. C yuerom I1I1M koauyecTBO
JTIOCTOBEPHBIX TTPOO YBETMIIIIOCH ¢ 452 10 706, vutm ¢ 55
110 86% ucxoaHoi BbIoOpKu. CTpOro roBopsi, KOHTPOJIb
KauecTBa aHaJIM3a 10 SKBUBAJICHTHOMY COACPXKAHUIO
MOHOB JIyYIIIe BBITIOJTHSITH HETTOCPEACTBEHHO B J1abo-
patopuu [1], 1 B ciydyae mpuU3HaAHUS TTPOOLI HEAOCTO-
BEPHOIT TIOBTOPHO OIIPENE/ISATh KOHIICHTPALIMU HOHOB.

BinsiHne MUKPOKOMIIOHEHTOB HA 3KBHBAJIEHTHOE CO-
OTHOIIIEHHE HOHOB MOXET OBITh 3HAUUTEIbHBIM. B xome
MOJIEBBIX Pa0OT HA TEpPUTOPUM JIeHUHTpaaCcKoi 001a-
ctu ¢ 2008 mo 2013 r. oto6bpaHo 395 Mpod MOA3EMHBIX
BOJ C OMpeaeIeHUEeM COAep>KaHU MUKPOKOMITOHEH-
TOB. UTOOBI JaTh XapaKTePUCTUKY BIMSHUS HEYUTCH-
HBIX MHUKPOKOMITOHEHTOB Ha CYMMBI 3KBWBAJICHTOB,
BBITIOJIHMM TIPOBEPKY B JIBa 3Tara.

Ha mepBoM sTarie IMOCTOBEPHBIMU TIPU3HAIOTCS
MPOOBI TIPH COOTBETCTBUU ITOTPEITHOCTA KOHTPOJIS
110 SKBUBAJIEHTHOMY COIEPKAHUIO CEMM TJIaBHBIX UO-
HOB C YUCTOM TIOTPEITHOCTH OIpeesieHniA. B KauecTBe
JIOITYCTUMOM TIPUHUMAEM TPEIeIbHYIO TTOrPEITHOCTh
M3MEPEHUI, pacCUUTAHHYIO TI0 TTOKa3aTessiM TOBTO-
PSEMOCTH METOIOB OIIpeIeICHNI. 3aTeM ITPOBOIUTCS
KOHTPOJIb C YYETOM OIIPEAeICHHOTO MUKPOKOMIIO-
HEHTa, HarpuMmep HuTpaToB. Torma HEKOTOpPBIE IMPO-
OBbI, TIPU3HAHHBIC MTOCTOBEPHBIMU IO CEMU TJIABHBIM
MOHAM, He COOTBETCTBYIOT JOITYCTUMOM ITOTPEITHOCTH
MpU KOHTPOJIE C yYeTOM MUKPOKOMITIOHeHTa. B To ke
BpeMsI TIpOOBI, NMPU3HAHHBIC HEAOCTOBEPHBIMHU II0
SKBUBAJICHTHOMY COJIEPKAaHMIO CEMU TJIABHBIX MOHOB,
COOTBETCTBYIOT 3HAYEHMUSIM [OMYCTUMON TMOrpPEIIHO-
CTH C YIETOM MUKPOKOMITOHEHTA. Pe3yIbraThl OLICHKH
BJIMSTHUSI MUKPOKOMITOHEHTOB Ha IIPOBEPKY JOCTOBEP-
HOCTU MPpOO IO TMPUHIIUMNY 3JIEKTPOHEUTPATbHOCTHU
pacTBOpa mpeAcTaBieHbl B Tabn. 6. HauGosbliee Biu-
STHYE Ha Pe3yJIbTaThl KOHTPOJIST OKa3bIBAIOT HUTPATHI,
0e3 X yyeTa J0CTOBEpHOCTh 0K0Jio 10% mnpob onpene-
JIeHa HeBepHO. BaxkHo BustHIE (hTOpa, HOHA aMMOHMST



MpegeneHan norpewHocTs, %
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Puc. 4. I'[pe)lem)Haﬂ TOTrpeIIHOCTb I/I3Mep€HMI7[ n aoIyctumMas norpeurHoCTb IO 3KBUBAJICHTHOMY COJEpxKa-

HHWIO MOHOB

[T, paccuntaHHas Mo mokasateisiM / — TOYHOCTH, 2 — TOBTOpsieMocTH (cxomuMocTH) (Tabi. 3) u 3 —
nosropsiemoctu (FOCT 23268—78); mpenebHast MOrpeniHoCTh KOHTposst 4 — mo [10], 5 — mo [1, 9]

1 XeJie3a, 0e3 UxX ydera JOCTOBEPHOCTh 0oJjiee 1% rpod
orpezesieHa HEBEpHO.

Ha BTOpOoM 3Tame mOCTOBEpHBIMU TPU3HAIOTCS
IIPOOBI TIPU COOTBETCTBUM ITOTPEITHOCTH KOHTPOJIS TT0
SKBUBAJIEHTHOMY COJIep>KaHUI0 14 MOHOB TpeaeabHO
IOTPEITHOCTA M3MepeHuil. BxioueHue B mepedyeHb
IIPOBEPSIEMBIX MOHOB 7 MHKPOKOMIIOHEHTOB 00Y-
CJIOBJIEH HaJlMuueM MH@opMaluu o0 UX coaepKaHU-
SIX B TIOA3EMHBIX Bomax. Jlajee mpoBOaUTCS KOHTPOJIb
0e3 yueTa ONpeaeIeHHOTO MUKPOKOMITOHEHTA, YTOOKI
MoKa3aTb, KaK 3TO BJIMSET Ha pe3yJbTaThl IIPOBEPKU
JIOCTOBEPHOCTHU MP00. YMCI0 HECOOTBETCTBUI PE3YITh-
TaTOB KOHTPOJIS 0e3 yaeTa MUKPOKOMITOHEHTA TOCTH-
raet 44 no HuTpatam, 13 o noHy Topa, 7 1o Kejesy
n 6 Mo noHy aMMoHus u3 334 mMpoO ¢ COBMECTHBIM
orpezeliecHeM 14 KOMITOHEHTOB COCTaBa ITOI3E¢MHBIX
BoJ, (Tab. 6).

PacxoxxneHuss MeXmy SKBUBaJeHTHBIMU CyMMa-
MU HOHOB, OIpelesIeHHbIX Mo 7 U 14 KOMMOHEH-
TaMm, mocturaior 2,8 Mr-akB/i. IIpu stom 41 mpoba,
orpenesieHHas] KaK TOCTOBEpPHAsl IO CEMM IJIaBHBIM
KOMITOHCHTaM, HE BXOOWUT B BEIOOPKY JOCTOBEPHBIX
nmo 14 xommnoHeHTaM. JloctoBepHocTh 10 mpod 1O
«CeMepKe» oIlpeleieHa HEBEPHO, YTO BbISIBIEHO IIPU
KOHTpoJsie o 14 KomroHeHTaM. TakuM obGpa3om, 10-
croBepHOCTh 15% mpo6 (51 u3 334) ompexnesieHa He-
JIOCTAaTOYHO KOPPEKTHO IPH KOHTPOJE COOTBETCTBUS
MIPUHIIATTY 3JIEKTPOHEUTPAIBHOCTH pacTBOpa 10 7
[JIAaBHBIM KOMITIOHEHTaM 0e3 yuyeTa BTOPOCTENEHHBIX
KOMIIOHEHTOB M MMKPOKOMITOHEHTOB XHMUYECKOTO
cocTaBa ITOA3EMHBIX BOI TP JOIYCTHMOI ITOTpeIl-
HOCTM CYMM aHMOHOB U KaTUOHOB.

CremoBaTellbHO, MpOBEpKa IO 3KBUBAJICHTHOMY
colep:KaHNI0 MOHOB YKa3bIBaeT HE TOJHKO Ha HETOU-
HOCTU MHCTPYMEHTAJIbHBIX MCCJIEIOBaHUI, HO U Ha
IMPOOBI ¢ HETIOJIHBIM OTpeneIeHUEM 3HAUYMMBIX KOM-

MOHEHTOB U (opM UX HaxoxkaeHUs1 B pacTtBope. [1pu
TUAPOTEOXMMUYECKUX UCCIIEIOBAHUAX HAa TEPPUTOPUU
JleHmHTpancKoil 00J1aCTH PEeKOMEHAYETCSI BBITIOJIHSITH
OompeAeeHNs] COAEPKaHUI a30THBIX COCTUHEHNI, XKe-
Jie3a U Topa BMECTe C OMpeleeHUEM CEMU TJIaBHBIX
MOHOB.

BoiBoapl. Ilpu aHanuse u MporHo3e BpeMEHHOM
U TIPOCTPAHCTBEHHON W3MEHYMBOCTU XMMHUYECKOTO
cocTaBa ITOA3EMHBIX BOI CJEAyeT YUYMTHIBATH HOITY-
CTUMbI€ MOTrPeIIHOCTU u3MepeHuii. C yyeToM AOIy-
CTUMBIX IIOTPEIIHOCTEN M3MEPEHUI, PACCUMTAHHBIX
0 HOPMATUBHBIM ITOKAa3aTeJISIM TOYHOCTH METOIOB
W3MEpEeHU, BbIMOJTHEHNE KOHTPOJISI KauecTBa aHaIM-
30B 10 CYXOMY OCTaTKy IMO3BOJISIET BBISIBUTH TOJbKO
TEeXHUYECKUE TpyOble OIIMOKM 3aIrojHeHus1 0a3 Tu-
IPOXUMHNYCCKNX HAaHHBIX. CONOCTaBISATh 3HAUYCHUS
CO, u CO, 1enecoodpa3HO HEMOCPEACTBEHHO IIpU
BBITIOJTHEHUN aHaJIM3a IJIsS BBIIBJICHUS ITPOO CO 3HA-
YUTEJIBHBIM COAEPKaHNEM BTOPOCTEIICHHBIX KOMIIO-
HEHTOB.

[Ipu BHITOTHEHWU TPOBEPKU 0a3 TUAPOXUMUUEC-
CKUX JAaHHBIX IO 3KBUBAJEHTHOMY COOTHOIIEHUIO
MOHOB JomycTuMble morpemHocty [1, 9, 10] Moryr
OBITH MCITOJIb30BaHBI OPMEHTUPOBOYHO. B KauecTBe mo-
MYCTUMBIX TTOTPEITHOCTEN PEKOMEHIYETCS IIPMHIMATh
MpeaeSIbHYIO OTPEITHOCTh U3MEPEHUI, pACCYUTAHHYIO
KaK CyMMY TToKa3aTeJIel TTOBTOPSIEMOCTH (CXOTMMOCTH)
METOJIOB, KOTOPbIE UCITOJIb30BAUCh MTPU OTpeaeIeHUN
ColepKaHU KOMITOHEHTOB. Toraa HeIOCTOBEPHOCTh
mpoO MoXeT OBITh MPU3HAHA TOJBKO B TIEPBOM IIPH-
OMVKeHUU, TaK KakK ToKa3zaTeJd TOUHOCTUM METOI0B
OIpeAEIEHU I 3HAYUTEIbHO HUXKE TT0Ka3aTeIeil TIOBTO-
psiemMocTH. Pacuer momycTmMoii ITOTpenrHOCTH TI0 T10-
KazareJisIM TOUHOCTU MPaKTUUYECKU HelleJecoodpaseH,
TaK Kak IT03BOJISIET OMPENe/sTh TOJIbKO rpyOble OLINO0-
KM 3aIl0JTHeHUs 0a3 JaHHBIX.
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Tabauya 6

BiusiHie MUKPOKOMIIOHEHTOB HA Pe3YJIbTATHI MPOBEPKH A0CTOBEPHOCTH NPOD 110 IKBUBAJIEHTHOMY COIEPIKAHMIO HOHOB

Ko:-Bo 1po6 ¢ yueToMm MUKPOKOMITOHEHTa
KOMUOHEHT Kos-Bo omnpe- Makc. 3Have- Koi-Bo HecooT- IpoueHTt ot
neJeHu i HUE, MT/JT OIIMOOYHO OIIMOOYHO BETCTBUI KOJI-Ba Mpoo
HEOCTOBEPHBIX JTIOCTOBEPHBIX
BnusiHue HeyyeTa KOMIIOHEHTA Ha pe3yJabTaT MPOBEPKH MO 7 TIaBHbIM MOHAM
NO;~ 394 170,0 36 5 41 10
Fe?* 391 57,7 3 9 12 3
NH,* 392 16,3 1 3 4 1
NO,” 360 3,2 0 0 0 0
Mn?* 379 32,4 0 0 0 0
F- 382 17,7 8 6 14 4
Ba** 377 64,0 0 0 0 0
Sr2t* 20 9,0 1 0 1
Binsine HeyyeTa KOMIIOHEHTA Ha Pe3yJibTaT MPoBepKU 110 14 noHam

NO;- 334 170,0 38 6 44 13
Fe** 334 57,7 3 4 7 2
NH4* 334 16,3 3 3 6 2
NO,- 334 3,2 0 0 0 0
Mn?* 334 32,4 0 0 0 0
F- 334 17,7 3 10 13 4
Ba** 334 64,0 0 0 0 0

* HemocraTouyHOE KOJIMUYECTBO ONPEICSICHUIA.

KoHTponb kauecTBa aHaIM30B IO IKBUBAJICHTHO-
My COOTHOILIEHUIO MOHOB CJIEAYeT BBIMTOJHSTH OTe-
pPaTUBHO B J1aOOPAaTOPUSIX W MPU €r0 HEBHIITOJIHEHUM
TIOBTOPHO OTIPENENISITh MacCOBBIE COAEpPXKAHUSI KOM-
MOHEHTOB. [ToMMMO ceMM TJIaBHBIX KOMITOHEHTOB,
3HAYMMOE BJIMSIHUE Ha 9KBUBAJICHTHOE COOTHOIIICHUE
MOHOB B TO3eMHBIX Bofax JIeHMHTpaacKoi obiactu
MOTI'YT OKa3bIBaTb HUTPaThl, MOH aMMOHHS, XKeJIe30
1 GTOPUI-UOH.

[Mpu coctaBneHnM MpOTrpamMM KUCCIIEOBAHUI U pa-
0oUMX MPOrpaMM KOHTPOJIS KayecTBa Ha TEPPUTOPUHU
JleHuHrpaackoit 061acTu 1ej1ecooOpa3HO OIpeaeisiTh
ITOJTHBIA TIepedeHb IJIABHBIX U BTOPOCTEIIEHHBIX KOM-
noHeHTtoB: Na*, K*, Ca?*, Mg**, HCO, (mpu pH 6o:ee
8,3 Takke CO;7), SO u CI-, SiO,, NO;~, NO,-, NH,*,
Fe o -, C,, (Opranuyeckuit yrjaepon).

J1st 3ama4y OLleHKM M TPOTHO3UPOBAHUST KayecTBa
MMOA3EMHBIX BOI PEKOMEHAYETCS OIPENEIsATh ITPU OTOO-
pe npob, HapsiLy ¢ TEMIIepaTypoid, MoKa3aTeau OKUCIU-
TEJTbHO-BOCCTAHOBUTEIbHBIX M KMCJIOTHO-IIIEJTOYHBIX
COCTOSTHUM.

ITpu dbopmupoBaHuu 6a3 rUAPOXUMUYECKUX TAH-
HBIX CJIeyeT yKa3blBaThb KakK JJabopaTopuu, Tak U UC-
MOJIb3YeMbIe UMY METOIBI OMPEACICHNIT KOMIIOHEHTOB
COCTaBa MPUPOIHBIX BOJI.

IIpu cocraBiieHUU TEeXHUYECKMX 3adaHUil Ha TH-
JIpOTeoJIOTUYECKMEe PabOTHl IIpemjiaracTcsi, Hapsay
¢ CaunlluH 2.1.4.1074—01 «ITutheBas Boma. [urnenu-
YyecKue TpeOOBaHMS K Ka4eCTBY BOJIBI IIEHTPAIN30BaH -
HBIX CUCTEM TUTHEBOTO0 BOMOCHAOXKEHUSI», MCITOIb30-
Batb CaulluH 2.1.4.1116—02 «Bona, pacdacoBaHHas
B €MKOCTH», TaK KaK B HEeM HOPMUPOBAaHbI MAKPOKOM-
TMOHEHTHI XUMUUYECKOTO COCTaBa MOA3eMHBIX Boa. Kpo-
M€ TOTO, OTIpeaeIcHNe KaTeTOPUiA KauecTBa IMUThEBOM
BOJIBI U €¢ (PU3MOJIOTMYECKOM TTOJHOLIEHHOCTH — CO-
BpEeMEHHas 3a1aya, pelleHrue KOTOPOil CIIOCOOCTBYET
YKPETUIEHUIO 3[I0POBbsI HACEJICHUSI.
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