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BBeagenue

JInokcuy yriepona UMeeT UCKNIOUYHUTEIIEHO BAXHOE 3IHAUCHUE AN
PacTUTENBHBIX OPraHu3MOB (KaK UCTOYHHMK yriepoja). B T1o ke Bpewms
noBbILICHHBIE KOHUeHTpauun CO, yraeramiue JAeHCTBYIOT Ha XHBBIC
Opratu3MBl.

IIpu Bricoknx KoHUeHTpauusax CO, BOIABI CTAHOBATCS arpeCCUBHBIMHU
M0 OTHOLICHUK K MeraanaM W OeToHy B pe3ylbTate 00pa3oBaHus
PACTBOPHUMBIX THAPOKApOOHATOB, HapylAKIIUX CTPYKTYPY  ITHX
MaTEPUATIOB.

OOHUM W3 OCHOBHBIX WCTOYHHKOB MOCTYIUIEHUA JUOKCHMAA Vriepoaa
B MOBEPXHOCTHBIC BOJbI SBJISKOTCS INPOUECCH OMOXHUMHUYECKOTO pacnaja
OPraHM4eCKMX OCTATKOB, OKHCJICHHSI OPraHAYECKUX BEIUECTB, AbIXaHHS
BOAHBLIX OPradHu3MoOB, KOTOPBIE TPOTEKAIOT Kak B BOAE, TaK W B HJax,
JOHHBIX OTJOXKEHHUAX U MOYBAX, C KOTOPbIMU COITPMKACAETCS BOAA.

TloBulitenye KoOHUEHTpau AMOKCHAA YVIUICPO/a B OA3CMHBIX BOAAX
OOYC/TOBJICHO BbIJCNCHUEM BYIKAHUYECKUX TIa30B, 00pa3yroIlIMXCd B
HeApax 3eMiIK OPH OTCYTCTBHY KOHTAKTa ¢ aTMOCHEPOid.

OJHOBPEMEHHO € MpOoUECCaMU MOCTYIUICHUS 3HAYHTE/IbHASA 4acTh
JUOKCHAA Yriepoaa B BOIHOM 00bekTe nmorpebisercs npu GOTOCHHTESE,
a TAXKE PacXOLYyETCs Ha PACTBOPEHME KapOOHATOB U a/IFOMOCHIMKATOB:

CHC03 'i'COz +HZO @C&(I'ICC)})Z; (1)
HS10; +CO, + H,0 = H,510, + HCO;
YMeHbIlIeHUE KOHIEHTpaLUH JHOKCHIA YyrIjlepoja B BOJE

IPOUCXOANAT TAKKE B PE3YJIbTATa BbIJACIIEHNA €10 B aTMOcdepy.

HUOKCHA yriiepojia COACPKUTCA B OCHOBHOM B BHU/JIE PACTBOPEHHLIX
monekyn CO, ¥ n4iue Manas 4acts €ro (oxoao 1 %) npu B3auMOJEHCTBUH
C BOJIOM 00pa3yroT yrojbHYIO KHCIIOTY

CO, +H,0 e H,CO, (2)

Cojziepxanue [AHOKCYJAA yrjaepoia B BOJAEC B 3HAUYMTCIBHOW Mepe
onpeacnsercst seanuunot pH. Ilpu pH Huxe 4,5 U3 BCeX KOMIOHEHTOB
KapOOHATHOro PaBHOBECHS B BOAE MPHCYTCTBYET IPAKTHYECKHU TOJBKO
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OUOKCHJ yriaepoga H yrojabHas kuciota. llpw pH 8,3 u Boiue
COAEDXKAHUEM JHOKCHIA Yriiepoa MOXHOQ npeHeOpeuk. COOTHOLIEHUH
KOHIEHTpallul OPOU3BOAHBIX YIOJALHOH KHCJAOTHI B 3aBHCUMOCTH OT
BenUYMHEI pH nipuBeieHbl B Tabaule 1.

Tadnuyga 1 - MoubHble Aonu, %, MPOH3BOAHBIX YroJbHON KHMCIIOTEHI,
B 3aBHCHMOCTH OT BearuuHb!l pH (6e3 yuyeTra ko3pPHLHCHTOB aKTHBHOCTH )

dopma ) ~ pH *

HaxoXueH | 4 | S | 6 7 g | 831 9 | 10 ] 11
. w o o4 — 3
' H,CO5+C 199571954 (87,7173 20 | 1,0 | 02 | - -
0, 0,5 | 46 3231827874 97,8|94,1 62,1 14,3
HCO; - - - - 106 | 12| 57 13751857
COs~ ) B

KoHleHTpallui JWOKCHAa Yriepoaa B NPUPOAHLIX BOAAX KojaedyeTcs
OT HECKOJILKMX IECATBIX J0JeH 110 3-4 Mr/am’, uspenxa nocturaer 10-20
mr/am°. B FMYOMHHBIX TOI3€MHBIX BOJAX KOHLEHTPAIUS JHOKCHJA
yTjiepo,aa HepEAKO ropas/io Bhllle.

CoaepKaHue AUOKCHUAA YyTjepoJa B BOJIE€ 3aBHCUT KaK OT BpEeMEHH
roja, Tak U BpeMeHH CYTOK., OOBIYHO BECHOM U JIeTOM OHO IIOHHXXAETCS, a
B KOHIIE 3UMbl JOCTUraeT MakCHMyma. B MEHBIIEH CTENEHU BLIpAXKEHBI
CYTOUHbIE KOJebaHHs KOHeHTpauuu CO;.

1Y
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PYKOBOAAHNIUHU ITOKYMEHT

nplaryer-yrerepalraeni— wilinir—tls

MACCOBAS KOHHEHTPAIIASI JMOKCHUIA YIJIEPOJA B
ITOBEPXHOCTHbBIX BOJAX CYIHIH. METOJUKA
BBINIOJIHEHUS IBMEPEHUU TUTPUMETPHUYECKHM M

PACYETHBIM METOIAMHA

IlaTa Begenus 2005-07-01

1 O0aacTe npHMeHeHUs

HactosuMit pykoOBOASILUMHA AOKYMEHT  YCTAHAB/IUBACT METOJUKY
BBIMIOJIHEHUS H3IMEpeHU (Jasee - METOAMKAa) MAacCOBOM KOHLCHTpPALUH
OUOKCHIA yriepoja B nmpobax NnoBepXHOCTHBIX BOA CYIIM B 1HANa30HE OT
1 no 30 mr/am’ TUTPUMETPUUECKAM METOHAOM W METOAUKY pacudera
MaCcCOBOM KOHUEHTpAlMU JHOKCHAA YIUIepCAa Ha OCHOBAHUH U3BECTHBIX
3HAUYCHUHA MACCOBOHW KOHLEHTpALWM TUApPOKApOoOHaToOB, pH, TemMneparyphl
M CYMMBI HOHOB.

2 XapaKTepHCTHKH MOIPEeiHOCTH H3MepeHH

2.1 Tlpu cobntogeHuU BCEX pEriaMeHTHPYEMBIX METOAMKOH YCIOBUH
NpOBeACHNUSE WN3IMEPEHUH XapakTepHUCTUKWH I[OrpelliHOCTH pe3ylbTaTta
U3MepeHust ¢ BepoATHOCTHIO 0,95 He HOoMKHbI npeBbIUATh 3HAYECHWUH,
NpUBCACHHBIX B Tabnuuax 2, 3.

[Ipenen oOHapyXxeHHs AHOKCHUAA YIriaepoaa THTPUMETPUYECKUM
MeToIoM cocrasiser 0,6 MT/JIM".

2.2 3HAYCHM S 1TOKA3aTeNd TOUHOCTH METOAMKHY HCMONL3YIOT NPU:

- OQOpPMJICHHH pE3YJILTATOB M3MEPEHUM, BbllaBaeMbIX J1aboparopueit;

- OLISHKE JE€ATENbHOCTH JnabopaTopHHd Ha Ka4vyeCTBO [POBEACHUS
H3MEPEHUN;

- OLCHKE BO3MOXHOCTHU HMCIIOJIb30BAHUS PE3YyJbTaTOB HU3MEPEHUH MpH
peau3anud METOAMKH B KOHKPETHOUW Ta00paATOPUU.



PJ1 52.24.515-2005

Tabnuna 2 - [lwanmason uH3MepeHnH, 3Ha4YeHUS XapaKTEPUCTHK
NOTPEIIHOCTH H €€ COCTaBJsAiOIIUX IIPpH  BLIUIOCJHEHUM H3IMCPCHHH
THTPUMETPHYECKUM METOI0M

{ Jlnarna3oH - [lokasarens | [lokasarens . [Mokazatens | IlokazaTens
H3MEPEHHUH MTOBTOpAE- BOCIIPOHU3BO- [IpaBUJ1b- TOYHOCTH
MacCCOBOIi MOCTH OIHMOCTH HOCTH - (rpaHHLikL
KOHUSHTpaUUH | (CpeZHekBan- | (cpepHeksanapa | (IrpaHHLbI [IOFPEIUHOCT
AUOKCcUaa . pPaTUYECKOE THYECKOE CUCTEMATHYUYEC U [IpH
yriepoaa OTKJIOHEHHE OTKJIOHEHHE KOH BEPOSITHOCTH
X, Mr/am’ [TIOBTOPSIEMO- | ROCIPOMK3BOLHU- | NOTPELIHOCTH =0,95)
' CTH) Oy, MI/OM" MOCTH ) npH +A, M/ M
. OR, MI/AM BEPOATHOCTH
I P=0,95)
+A., MI/AM® |
Or 1,0 no 12,0 0,3 0,4 0,2 0.8
| BKJIKOY. :
Cs. 12,0 no 30,0 J,3 0,6 0,4 1,3
— |

TaGauna 3 - 3Hayenus XapaKTCPHCTHK MOTPEUIHOCTH [P BbIYMCICHHHA
MAaCCOBOM KOHUEHTPAIIUY JHOKCHAA yriaepoa pacyeToM (P=0,95)

o ! _
JinanazoH MaccoBbiXx | Iloka3sarenk TOUHOCTH pacueTra MacCOBOM KOHLUEHTpPALWH
KOHLICHTpaU Ui { X JHOKCHAA yrJjiepoaa (rpadHHubl NOrpelHOCTH MpH
ruapoxapOoHaToB, o BeposaTHocTit P=0,95) =0, %
UCIOIb3yEMBIX )14 I1ph n3amepeHuu I'lpu n3MepeHur MaccoBoOM
pacyeTra MacCOBOH MaCCOBOH KOHLEHTPaLIMH KOHIEHTPALMuH ruapokap-
KOHUEHTPALHHU rHApoKapOOHATOB OOHATOB NOTEHUYOMETPH-
OJHOKCHAA Yriepona, METOIOM 00OpaTHOro YECKAM TUTPOBAHUEM
MI/am’ THTPOBaHHUS ;
| Ot 10 o 20 Bxmoy. 28 ' 26
CB.20 10 30 BKmOY. 19 17
T Cg.30 no 50 BKIOY. | 17 o 15
Cs. 50 g0 100 Bnou. 15 ' 14
| - .
Cr 100 13 12
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3  BeinogHenne W3MepeHHH MaccOBOH KOHUCHTPALHH JHOKCHAA
yriiepoaa THTPHMETPHYECKHM METOA0M

3.1 Cpeacrsa H3MEPEHUN, BCIIOMOrare/bHbLIE YCTPOICTBA, PEaKTUBHI,
MaTEpPHUAJIb]

3.1.1 Tlpy BBIIONHEHHUU HU3MEPEHHU NPUMEHSIOT CIeVIOUEe CpeaCTRa
U3IMEPEHUH U BCIOMOTaTeIbHbi€ YCTPOHUCTBA

3.1.1.1 Becnl ananutH4yeckue 2 kiacca roydoctu no 'OCT 24104-2001.

3.1.1.2 Becbl TexHHUYeCKHE JsabopaTopHbie 4 Kiacca TOYHOCTH TI0

'OCT 24104-2001 ¢ npeaenom B3gemuBanus 500 r.
3.1.1.3 Tepmometp o 1 OCT 29224-91 ¢ uenoy aenenusa ue dosiee 0,2

°C.
3.1.1.4 KonOnb: mepubie ne nuxke 2 knacca Touiioct no 1OCT 1770-74
BMECTHMOCTBIO: 100 cm ° - 2 wr.

250 cMm” - | wWiT.

500 cMm” - 1 1T

5cme - 1w,

3.1.1.5 llupetku rpagydpoBaHHBIE He HUXE 2 Knacca TOUHOCTH IO

T'OCT 29227-91 BMECTHMOCTHIO: lem® - 1w
2em® - | .

3.1.1.6 IluneTkd ¢ OJHOM OTMETKOH He HHXKE 2 KJacca TOYHOCTH IO
I'OCT 29169-91 BMecTHMOCTBIO: 20cM” -1 .

25 cem” - 1w
3.1.1.7 MuxkpoOGropeTtkn He Hixke 2 kinacca TouHocTu no 'OCT 29251-
91 winnm puneTky rpagydpoBaHHbie cTekisiHHble no [OCT 29227-9]
(McnojineHUd 4,6) U MIJIACTUKOBBIC BMECTUMOCTLIO! 1 CMB_' - 1w,

2 ¢cM® - 1 T

5cMm - 1 it

3.1.1.8 Kon6bl Mepasie no 'OCT 1770 —74 smectumocTsio: 200 (250)
cM® - 6 WIT. ¥aHM KOJNGbl KOHWYECKHE HJIH CKISHKH C MPUTEPTHIMH
npobkamu kajnubpoBaHusie (3.6.3) BmectuMocTbio:  200-250 cm™ - 6 wiT.

3.1.1.9 Crakanuuku An4 B3sewvBanua (6rokeel) no 'OCT 25336 -82

- 2 10T.
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3.1.1.10 Bopouku nadoparopHsie 1o ['OCT 25336-82 auameTpoM :
| 56 MM - 1 wuT.
75 MM - ] .
3.1.1.11 Yauika ¢papdoposas no I OCT 9147-80 BMeCTUMOCTLIO:
50 cMv® - 1 .
3.1.1.12 Dkcukarop no 'OCT 2533-88 - 1 wr.
3.1.1.13 llixad cywnabHseli obuienabopaTopHOro Ha3HauYEHHAl.
3.1.1.14 Tlnnutka 3nekTpuueckas ¢ 3akpbiToil cnupaibio no ['OCT
14919-83.

3.1.1.15 DpakoH mnnacTukosbld BMecTUMOCTHIO (,25-0,5 M WIH
IUNOPUIL  [AACTHKOBEIA  BMecTUMOCTLi  100-150 cM HIIH aMITY J1bl
CTEKJISIHHbIE BMECTUMOCTBIO 5 CM®

3.1.1.16 CoeaunuTteibHbie TpyOKH pE3UHOBBIE (CUJIMKOHOBBIE) C
3a:KMMaMH U CTEKJISHHBIE.

JHonyckaeTcs HCIMOJNB30BaHHE JAPYruxX THNOB CPEACTB HU3IMEPEHHH,
MOCYIbI U BCIIOMOTATEIBHOr0 000PYA0OBAHUS, B TOM YHCJIE UMIIOPTHBIX, C

WVMATYASMTA TR 71 1

RAPAKTCPHCTHRAMK 0T XYMARC, 4CM Y IIpHBC/iCTHIDBIX B J.1.1.

3.1.2 IIpK BBITIOJIHEHNUH U3MEPEHUH TIPUMEHSIIOT CIIERYIOLINE PEAKTUBEI
U MATEPHUAJIbI

3.1.2.1 Harpuit yrnexucaslit 6¢3BoanRblA (Kapbonat Hatpusa) no [ OCT
83-79, x.u.

3.1.2.2 Kucnora consanaa no ' OCT 3118-77, u.a.a.

3.1.2.3 Meas (1I) ceprokucnasg 5-BogHas (cyiabsdpat Mean) CuSO, 5 H,O
no I'OCT 4165-78, 4.1.a.

3.1.2.4 KobGanetr xnopucteii 6-Boaubld (xnopui kobaasta) CoCl;-6
H,O no I'OCT 4525-77, 4.Aa.a.

3.1.2.5 Kanuh-satpui BHMHHOKUCHBIA 4-BOoAHbLIA (TapTpar Kalus-
HaTpug, Tterparuapar, cerderosa conb) KNaH;C4O44 H;O, no 'OCT
5845-79 , 4.1.a.

3.1.2.6 ®enoadraneux no no TY 6-09-05-629-77, u.a.a

3.1.2.7 HatpouHas u3zBecTs o I'OCT 22688-77 unu ackaput no MPTY
6-09-6592.

3.1.2.8 Cnupt stunoBeiii no 'OCT 18300-87 (aonmyctuma 3aMcHa Ha
cnupt nponuaoBeid no TY 6-09-4344-77, 4. ).

4
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3.1.2.9 Bona qucrunnuposanHasa no ['OCT 6709-72.
JlonyckaeTcs HCNONL30BAHUE PEAKTUBOB, M3rOTOBACHIBIX 10 ApYyroi

HOPMATUBHO-TEXHHUYECKON JOKYMEHTAIlMH, B TOM YMUCJE HMNOPTHHIX, C
KBauiMdHKanded He HUXKe yka3saHHOH B 3.1.2.

3.2 MeTtoa n3mepeHuni

BrinonHeHue u3MepeHMH MAacCOBOH KOHUEHTpALYHU JHOKCHAA
yriiepoga TUTPUMMETPUUYECKHUM METOAOM OCHOBAHO HA KOJIMHECTBEHHOM
nepesoje pacreopeHHoro CO, (YroasHoW KHCIOTHL) B rHAPOKapOoOHaT-
noHel HCO; npu TuTpoBaHWH opobbl Boabki kKapboHaToMm HaTtpusi Na,CO;
no pH 8,3 B IpUCYTCTBHH HHAKKATOpa (PSHONPTANCHHA:

H,CO;+ COy* = 2HCO5 (3)

HMuavkamnus KOHEeYHOR TOYKH THTPOBAHUS NPOU3BOJAUTCH [0 CHELHANBHO
IPMIOTOBJICHHOMY CBHIASTEINIO (PACTBOPY CpaBHEHHA) Ha OCHOBC PacTBoOpa
cynbdara Meau M XJHopuaa kobanpTa. BbIMOIHEHHIO W3MEPEHUH MOTYT
MELATh BbICOKAS MHHEPATH3AUMA BODI (Oonee 1 r/ﬂM"_),_ MOBbILIEHHOE
cogepxkanne HOHOB Ca- M Mg (kecTKOCTH ©Oojee 10 MMOab/gM™),
B3BEIICHHLIC ¥ OKpallleHHbI€ BellecTBa (LUBETHOCTh Bhilue 100 rpaaycon),
a Takxke Apyrue ciaabpie KHCHOTBHI, MNPHCYTCTBYIOLLME B BBICOKHX
KOHUEHTpauusax (KpeMHeBas ¥ Op.). Ilpy HanmWuuKi MelarumuX BEUIECTB
CJENYET TPOBOJAUATH PACHYETHOE ONpeAcSiCHHE KOHLUEHTpauud AHOKCHAA
yrIiepoa.

3.3 Tpebosauun 6e301IACHOCTH, OXPAHB]! OKPYXaloIleH cpeabl

3.3.1 Ilpu BbINOAHEHHM U3MEPCHUH MACCOBOH KOHUECHTpALIMHA AUOKCUA
yriaepojaa B npobax noBEepXHOCTHbIX BOA CYWH COOIIOAAOT TPeOOBaHHUS
0€30MacHOCTH, YCTAHOBJIEHHbIE B TOCYAAPCTBEHHBIX CTaHAapTax Mo
COOTBETCTBYOLIMX HOPMATUBHBIX JOKYMEHTAX.

3.3.2 Tlo creneHd BO3NEHCTBUSI Ha OpraHu3M BpEIHbie  BELUECTBA,

HCIOJIb3YyEMbIE NPYU BbIMNOJHEHUHN U3MEPEeHUN, OTHOCATCSH K 3, 4 KkJraccam
onacHoctd 1o ['OCT 12.1.007-76.
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B B

3.3.3 CoacpKaHUC  HMCIIOJL3YEMbIX BpPEAHBIX BELIECTB B BO3AYXE
paboyeil 30HBI HE [OOJDKHO MpeBbIUIATbL YCTAHOBJEHHBIX TPEACALHO
HOMYCTUMBIX KOHUeHTpauuit B cootBeTcTBuM ¢ ['OCT 12.1.005-88.

3.3.4 Ocolpix TpeOOBaHHUH 11O 3KOJOTHYECKOM O6€30MTacCHOCTH He
NpeALABIACTCS.

3.4 TpeboBanua K KBaJHPHKALHH ONIEPATOPOB

K BBINOJAHCHHUIO H3MEPEHUN n obpaboTke WX pe3yyabTaToOB
JONYCKAKOTCH JIUUA €O CpeAHUM NpodecCnoHalbHbIM 00pa3oBaHHEM HIIH
6e3 npodeccuoHansHOoro 06pa3zoOBaHMA, HO HMEIOIHE CTax padoTht He
MEHEe rojia, OCBOHUBLIWE METOJIUKY.

3.5 YciioBuS BbIIOJHEHUA K3MeEpeRni

YCcnoBusi BBITIOJTHEHUA n3mepeﬂnﬁ M&CCOBOﬁ KOHIICHTpAHU NHOKCHUIA
}![‘Tannnﬂ He nFFﬁﬁMPHthvaP TTOCKOTTLKY HEM‘E“‘:‘ Hlae ﬂpOBO HTCY Ha

-rUH“ A%/ b F , A SN .r LELYSY

MecTe oTbopa npod.
3.6 Oroop npoO

Ot6op npob u3 BogHoro oorekra Npon3BoasaT B cooTBeTcTBHU ¢ [TOCT
17.1.5.05-85 u T'OCT P 51592-2000. OtOop amukBOT npoObl AN
ONpEACICHAA AHOKCHAA YIJIepOoaa CIEAYET NPOBOAUTb HEMEAJIEHHO MOC/IE
oTOopa 1ipodbst (1ocke oréopa aluMKBOT ANS ONPEACASCHUS KHCIOPOJA).
O1lop aJIMKBOT NPOUM3BOAMTCSA C NOMOUIBIO CU(POHA B JIBE MEPHBIE KOJIOB!
BMecTuMoOcThio 200 mmu 250 cm”. Tlpu sToM crnexyer (8o u3GexaHue
[IepeMElMBaHUsA BOIbl ¢ BO3AYXOM) ONYCTHTb CTEKJISIHHbI HAaKOHEUYHHUK
(HKHUH KOoHel CHdOoHA) A0 AHA KOonObl ¥ NPUIIOAHMMATE K [TOBEDXHOCTH
BOAK B K00€ 10 Mepe ec HanoJiHeHus. K00l HATIOMHAIOT A0 METKH H
3aKpLIBAOT MNpoOkKoii. llpeasaputensHo, neped 3anoJIHEHHEM, MEPHbIE
KOJIObl 2-3 pa3za OMoJacKUBAKOT AHAJIU3HUPYEMOH BONOH. AHaNU3 NpOObI
BBLITIOJIHSIOT Cpa3y mnocse 0TO0pa, XpaHUTh NPOOKI HEJONYCTHMO.

[Ipu BpinonseHuun padOT Ha noAkaX WM HeOONbLIMX CyjAax, [Ae
BO3MOXHA CUJIbHasA Kayka, JONYCKaeTCs OTOOp aJMKBOT MPOOKI AJis

6
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TATPOBAHUA TNPOU3BOAUTL HE B MepHbIC KOJIObIL, a B 0oliee yCTOHYUBLIC

3 .
KOHWYECKHe KOAGbi BMECTHMOCThIO 250 ¢CM™ €O HITMPOM M MiIaCTHKOBOH
NpOOKOHA WM CKISAHKH TOH K€ BMECTHUMOCTH C MPUTEPTOH IMPOOKOH,

[IpearapUTensHO 3TH KOAObI MU CKAAHKHA ACJDKHBI OBITh OTKANIHOPOBAHLI
(cm. 3.7.3).

3.7 HHoaroroska K BbINOJHEHH IO H3MEpEeHU
3.7.1 IIpurotoBieHe pacCTBOPOB U PEAKTUBOB

3.7.1.1 Pacteop kapObonara Hatpus, Na,CO;

Pacrsop kapOGonara Hatpus sSBAACTCA HEYCTOWUMBBIM. BO M30exaHue
W3MEHEHHUS KOHIEHTpallud KapOoHaTra 3a CYeT NOIJIOLIeHWA OUOKCHAA
yriepoJa H3 BO3/YX4a, KOHTAKT pacTBOpa ¢ aTMOCHEpOH CaeayeT CBECTH K
MUHHUMYMY. JONYCKaiOTCd TpU BapHaHTa MNPUTOTOBJICHUS, XpPAHEHUS WU
HCTIONB30BAHKMS  PAacTBOpa, NO3BOJLIIONIHE YCTpaHHTb BO3MOXKHOCTH
M3MEHEHN S KOHLIGHTpallik KapOoHara HaTpus:

a) B TMOJIEBBIX YCJIOBHSAX PpacTBOp KapOOHATa HATPUS T[OTOBAT M3
HaBeckn 0,40-0.45 r xapbonata HATPUS, B3BEIEHHOW ¢ TOUHOCTLIO 1O
YeTBEPTOrO 3HAKA NOCJE 3anN9TOH U DOMEINEHHOHN B 3allasgsHHYIO aMnylly.
Hasecku rotoBarcs B Jjaboparopuun 43 kapOOHara  HaTpus,
[PEABAPUTEABHO BbICY LUEHHOTO 11pu Temneparype 270 °C.

Iiepen BbIMOMHEHHEM aHaiu3a COAEPKUMOE OJHOH  aMmiyJibl
KOJIHYECTBEHHO MEPEHOCIT B MEPHYIO KOOy BMeCTUMOCTBIO 200 mmm 250
CM’, HECKONBKO Da3 OMNOJAacKWBas aMmnyiny, M pPacTBOPSIIOT B
AUCTUIATAPOBAHHON BoJe, c¢BoboaHou or CO, (cm. 3.7.1.5). TouHyrwo
KOHUCHTpaLuw  pactBopa kapbGonara Harpusi C,,  MoOJb/ e
pacCUYUTHIBAIOT N0 Gopmyrie

m -1000
CK = ’ (4)
M-V |
rjie In- HaBecka kapOboHaTa HaTpus, T;
M - macca monsa kapboHara Harpus, pasHasa 106 r/Monp;
y 3
V - BMECTHMOCTb MEPHOH KOJObI, CM
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PactBop kapOoHara HaTpusa MCHOJL3YIOT HE O0Jsiee CyTOK. XpaHsiT B
[JIOTHO 3aKPLITOH MOCYE;
0) B TOM clry4yae, Korja npuroToBRNeHUE pacTROpa kapOOoHATa HATPHUA
MO BapuaHTy a) 3aTPyAHUTENIbHO, €ro roTOBAT B JabopaTtopud U3
BeicymieHHoro npu 270 °C xapfouara HaTpus HA AWCTHILIMPOBAHHOIH
Boge, cmoOonnon or CO,. llpurotoBA€HHBIH pacTBOp HEMCIEHHO
NEPEHOCAT B NNACTHKOBLIA (psiakoH BMecTUMOCTERIO 0,25-0,5 M~ (PHCYHOK
1) Tak, 4TOOBl YPOBEHB pacTBOpa npuMepHo Ha 0,5-1 c¢cM Be poxonun A0
IpoOkH (pacTBOP CACAYET IPUTOTOBHTE C H3OBITKOM).

1, 2 - 3axKuMbl; 3 - pe3nHOBble (CHIMKOHOBBHIE) TpYyOkH; 4 -
CTCKJISIHHBIE TPYOKH;
5- xjnopkaabluueBas TpyOka; 6 - (pJ1akOH

Pucynok 1 - CxeMa npucnocobneHus Jis XpaHEHUs pacTBOpa kapboHara
HaTpus
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CKJIdHKY MNJOTHO 3aKpbhIBAOT pPE3HHOBOM MNpPOOKOH, B KOTOPYIO
BCTABJICHBI JiBE CTEKIisHHbIE TpyOKiM, O/lHa H3 KOTOPKIX CHYIeHa A0 AHa, a
CBEpPXY COE€JMHEHA C PEe3UMHOBOW (CHUIHMKOHOBOW) TPYyOKOH ¢ 3axkuMoM 1.
Btopasd TtpyOka JOMKHA HAXOAUTHLCS HAA PACTBOPOM H COCAUHATLCH C
MOMOIILIO PE3UHOBOH TPYOKU C XAOPKANBIUEBOH TPYOKOH, 3an0IHEHHON
HAaTPOHHO! W3BECTBIO MM ackapuToM. [IpoOka H cTekngHHbIE TPYOKH
NOJIKHBI OBITh MNPEABAPUTEIILHO TILATENBHO BBIMBITHI U BbICYIHEHHI.
OTtkpeiBarotr 3axkM 1 u cimBajor npumepHo 1/10 4dacts pacTBOpa (Ans
TOro, 4rtoObl npH TPAHCIOPTUPOBAHWK PACTBOPD HE 3anuBall BEPXHIONO
TpyOKky). llocie 3TOTO pe3uHOBYIO TPyOKY Mepes XIOpKajJibLHEBOU
TPYOKOM IlepekpblBAIOT 3&KHUMOM 2 ©W B TakOM BHAC XPaHAT H
TPAHCIOPTUPYOT PaAcTBOP.

BHUMAHWE! XIJIOPKAJIbBIIMEBASA TPYBKA HE JOJDKHA
HAXOIUTHCH HAL PACTBOPOM!

XpaHAT pacTBOp B TeueHue Mecsaua. J1ng 3anojHeHus MUKpOOOpETK
yOHpaioT 3a)KMM 2, 3aTéM OTKPBIBAIOT 3&KUM |, CAWBAIOT HEMHOIO
pacTBOpa /i NpOMbIBaHUS TpyOkd, a 3areM 3anojHgiT OamjioH
MUKDPOOIOpeTKU. ECIH UCTIO/ib3yeTCss MUKPOOIOpETKA, IPUTOTORBNCHHAS H3
MUNETKH, MOXHO TPYOKY NPHCOCAHHMUTE K BEPXHEMY KOHLY IIHIIETKH,
yOpars 3akUM 1 H, OTKUMaA OYCHUHKY, 3ariOJJHUTh NHIETKY, MOC/e Hero
Nnepekpbltb TPYOKM 3axxuMaMu. Tlpud TUTpOBaHUUW TpyOKa AOJKHA ObITEH
vaaneHa ¢ nunetkd. Jlocie paboTel pacTBOp kKapOoHaTta HaTpus U3
MHUKPOOKOPETKH YAAISIOT U OMOJIACKUBAKOT €€ JUCTHILIHPOBAHHOMW BOJOH;

B) Haubonee NPOCTLIM CIIOCOOOM XpaHEeHHs HeOONBIIOro KOAMUYCCTBa
pacTBOpa HABJAsAETCA TOMEIUEHUE €ro cpasy [OCJe IPUrOTOBJIEHWS B
MIACTHKOBBIH [INPHL BMecTHMocThio 100-150 cm’. HoBbiii  ILmpHi
CICAYET TWATENhHO BBIMBITE U BbLIAEPKATh ¢ Pa3sdaBlEHHLIM PacTBOPOM
KapOoHaTa HAaTpHUsi HECKOJBKO QHEH, 3aTE€M BBIMBITH NAHCTHIIHPOBaHHOMH
Boaoi. Ilepen 3anosiHeHWEM ONOJIOCHYTh TEM pPAacTBOPOM, KOTOPBIM
InpH OyaeT 3anoiHeH. 3anoJHITh IUNPHIL CIAeAYeT He Donee, yuem Ha 2/3
oObema. llocne 3anolHEeHUsS Ha LINPUL H3JEBArOT PE3UHOBYIO TPYOKY C
3aKUMOM. J1J1s TPAHCIODTUPOBAHUS IHITPUL] TTOMEIAIOT B MJACTHKOBBIA
WJIM XKECTKUH KapTOHHBINA QyTIsIp (KOpoOKy), YTOOL! ClIy4alHO HE HAXAaTh
Ha MOpUWEeHb. g 3a0HEHHS MUKPOOIOPETKH K HEU IPHUCOCAUHSIOT
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TpyOKY, OTKDbIBAIOT 3aXXWM M, HAaAaBIMBas MOPLIEHb WINpULA, TMOAAIOT
pacTBOp B MHUKpoOropeTky. lloclie 3anoJIHEHUsS 3aXMMaioT TPYOKY H
OTCOCAUHAIOT €¢ 0T MHUKpoOIopeTkU. [lopuieHs BO3BpaliaTh HA MECTO HE
clieqyer! |
3.7.1.2 PactBop $encndrancuna, 1 mMr/ CM®
_ 3 oc o |
0,10 r denoadranenHa pactsopstoT B 100 cm™ 96 %-HOro 3TUNOBOTO

WJIY MIPONHUIIOBOIO CriUpTa. PacTBOpP XPaHsT B IJIOTHO 3aKPhITOH CKJISHKE B
TEMHOTE.

3.7.1.3 PacTBOp cpaBHEeHUS (CBUAECTEND )

I NIPUIOTOBJICHUS OCHOBHOMO pacTsopa OTBEWUBArOT 5,0 I xjopuaa
xobansta CoCly'6 H,O u 50 r cynmpdara meam CuSO;5H O wu
pacTBOPAIOT HABECKH B AUCTHINHPOBAHHOH BOAE B MeEpHOH KoJde
BMeCTUMOCTHIO 500 oM, nobaessmor 5 oM KOHUEIHTPHPOBAHHON COJIAHOIM
KHCJACTR!I M NOBOAST PACTBOP A0 METKH I[HET?I{J]HpOBaHhOﬁ BOO#H.

Jiis npydrorossieHns pabouyero pacTBOpa 20 cM (mpH MCIOJMb30BAHUH
MEPHBIX KOG BMecTHMOCTBIO 200 cM’) uni 25 oM’ ( Ipy HCHOIB30BaHNH

T DAMAATTIINIACTI vy IS ~Axva”N A AT A T AR AT TWLS T e
r ﬂpHI}IE K{.}JIU AA vViw Nl T1.1 'f VW L DIV N Wil ] UUIIODHUIU yaulnuy | W B4 Ii-..-'l_l_l"'..'-lI‘l....J].

MEPHYH KOJIOY ¥ JOBOAAT IO METKH JIUCTUIIIIUPOBAHHOM Be,uoil‘i. a
IPUTOTOBJIECHHUS pabo4ero pacTBopa CBUACTENA MO/DKHBI HCIIONB30BaThCS
MEpHBIE KOJIOBl TOK K€ BMECTUMOCTH M TAKOro X€ CTEKJIa, YTO U KOJIOBI,
HCTIQAB3YEMBIE ST TUTPOBaHUs Ipo0 Boabl. Padouuil pacTBOp TOTOBAT
nepes IPpUMEHCHHEM.

3.7.1.4 PacTBOp CErHETOBOMH COIH

50 r cernerosoii conmii KNaH,C,0s4H,O pacreopsror B 100 M’
NUCTUIJIUPOBAHHOHW BOJ{bl. PACTBOD XPAHAT 10 HOMYTHEHUS.

3.7.1.5 HuctunnuporaunHas Boaa, cBoooaHag oT CO,

JAUCTANIAPOBAHKYIO BOXY KUMATAT 15-20 MuUH U OXjaxgarwT 10

KOMHATHOM TeMmepartypbl B Koa0e, 3aKpeiTOH [POOKOil, B KOTOPYIO
BCTABJICHA XJIOPKANBUHMBAg TpyOKa ¢ HATPOHHOH H3BECTLIO HIH

aCKapHTCM.

G

3.7.2 IlpuroroBieHue MUKPOOIOPETKY U3 FpagyUpPOBAHHON MHIICTKHM

[Ipu BBLINOJHEHHUM H3MEPEHUH B [OJEBBIX YCHOBHAX HeE BCeraa
BO3MOKHO UCIIOIB30BAHNE CTAHAAPTHBIX CTEK/ISIHHBIX MUKPOOIOPETOK

10



PII 52.24.515-2005

BCIECACTBUE HUX XPYNKOCTH. B Takux chaydasax YyAZOOHO HCHNOJB30BATh
MHKPOOIODETKH,  HU3rOTOBJACHHBIC M3  TPaAyMPOBaHHBIX  THUIETOK
(IpeaAnoYTHUTENBHO - TIJJACTUKOBBIX) BMEC1UMOCTHIO 1, 2 WIH 5 M.

Jing 3Toro nayduie UCHONL30BATL MUMETKM UCHonHeHus 4 wunum 6 (T.€.
DACCUUTAHHbIC HE Ha TOAHBINA cnuB). Hocuk nHneTky cleayer odpe3arh
Tak, 4ToObl AMaMETp OTBEpPCTHS Obll NPHUMEPHO 2-3 MM, a 3aTeM
OTILAK(DOBATE Cpe3 C NOMOLUBK MEJIKO3EPHUCTON HaxAadyHOH Oymary.
[locne storo nHa of0a KOHUA nNUIIETKM HAAETL pPE3HHOBBIE TPYOKM
noaxoadauiero auamerpa. HuxHss tpybka A0JKHA ObITh JJIMHOR OKOJIO 8
CM, Bepxuss - 12-15 oM. B HHKHIOIO TPYOKY NMOMELHAKOT CTEK/siHHBIH
mapuk (OYCHHKY) ¥ TIPUCOEAMHSAIOT Kanuhjudp (CTEeKASHHYIO TpyOKy
IUIMHOM 4-5 CM C OTTSHYTBIM KOHUOM). 3aN0JHEHHE TaAKOH MUKPOOIOPETKH
MPOBOJIUTCA 3acacblBAHMEM pacTBOpa KapOoHarta HaTpUsA U3 KOAObI WIIH
CTAKaHa BMECTUMOCTBIO 25 - S50 CM™ Yepe3 KaMHLIAP ¢ [OMOLIBIO TPy UIH,

NOJCOCAUHEHHOH K BepXHEH 4yacTh MHKpOOIOPETKH HHd KaK OMHCAHO B
3.7.1.1.

3.7.3 KanubpoBaHne KOHUYECKUX KOO UK CKIISIHOK

IIonOupardoT HECKONABLKO (He MeHee ©6) KOoab HWAM  CKISHOK
BMeCTHMOCTBIO 200-250 cM>, WMerolIHx OAHHAKOBBIE (OpMY, pasMep 4
H3rOTOBJIEHHbIX U3 OJAMHAKOBOIO CTEKIIA,

MOKT HMX, BBICYLWIMBAIOT M B3BCIIMBAIOT Ha TEXHUUYECKWX Becax C
TouHOCThIO 10 0,01 r BMecTe ¢ npobkamu. 3aNONHSIOT KOJOBI (CKJISTHKH )
TACTUIINUPOBAHHOU BONOH 10 YPORHS

OpOOKH, a 3aTeM OTOMpaloT M3 konbbi NHmeTKo# 15-20 cM° BoAbl,
3aKPbIBaOT NPOOKOH,

O0OTHpArOT CHAPYXM J0CyXa W BHOBB B3BEIUHBAIOT. PaccUHTHIBAIOT MaccCy
BOJIb! B IpaMMax H NEPEBOUAT €€ B 00bEM B KYOHUYECKHMX CaAHTHMETpaXx,
pa3/icjuB Ha koahbuuuent 0,9976 npu temneparype or 15°C 10 20°C u
0,9963 npu temneparype ot 21 °C po 27 °C. Ha ypoBHE HUKHETO
MEHUCKa BOJABI HAHOCAT Ha KOJOy (CKJISAHKY) HECMBIBAEMYK METKY H
YKAa3bpIBAIOT O0BEM, KOTOPOMY OHA COOTBETCTBYET.

11
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3.8 BbINOJHEHHC H3MEPEHUH

B HaMojgHEHHYK) A0 METKH KoJlby C npoGoﬁ Bonei  {(cMm. 3. 6)
rpagyMpoOBaHHON MHUNETKOM  BMECTIMOCTBIO 2-5 cM’ NPWIHBAIOT 2 CM
(rmpu obneMe npoboei 200 oM ) wn 2,5 oM’ (npu obbeMe npodbi 250 oM )
pactBopa (QeHoadTanCcHHa, 3aKpblBAOT €€ TIpoOKOil W KHUJAKOCTD
nepeMenBaKT, rnepesopayrMBas Ko0y, HO He B30anTeIBasi. ECiay mocnie
nepeMelinBaHis ¢ (PEHONPTAICMHOM BOAA MPHHAIA PO30BYK) OKPACKY
paBHylO uUI¥ Oojlee HMHTEHCHBHYIO, 4Ye€M OKpacka padoyero pactBopa
CBUAETEIIA, TO OTMEYAIOT, YTO AUOKCHUI YIJICpoJda OTCYTCTBYET. ECaH ke
BOMA COXPAHWNA €CTECTREHHLIN UBET WJIM MOSBHIICS DO30OBBIH OTTEHOK, HO
Oosice cnabbiii, 4yeM Yy pacrBOpa CBUJETE/S, CICAYET IMPUCTYIIHTL K
ONPEACIICHUIO JHOKCHAA yriaepona, TUTPYA npol0y  pacTBOpOM
xapOonara HATpHA U3 MHKpOOrOpeTKH. TUTpoBaHUC ClCHyeT
MpOXU3BOANTL MO KaIlUIAM, KaKAbIH pa3 3aKpbiBas KOJOY U BbDKAAAd, IOKA
HE MCUYE3HET pO30Bas OKpackKa.

Riurnvrama TTPATD TTAMMAOARAATIITITANIYTIYI T
LFLlidl 4w lll.)‘l’l IIUFULTIUI_LIII.DLL['I rFlkl L AW

3

Ka ucyesact OnicTpo. llpu
MOCNENVIOIEM [PUINUBAHUM pPACTBOpPA kapOoHaTa HaTpusi CKOPOCTH
NCUE3IHOBECHUS OKPACKHU 3aMEIUIIECTCS H B KOHIC OIIPEACTACHUS [MOSBISIETCS
YCTOHYHUBAS CBETJA0-pO30Bas OKpacka, COXpPaHAOMAACA B TeUEHUE
NPOAOMKHTEIEHOIO BpeMeHu. Ecny npu nobaprcHuy nepBOR  Karjid
kapOoHAaTa HATpUd OKpACKa HCUYe3aeT MIHOBEHHO, TO MOXKHO J00aBJATH
pacTBOP 110 HECKOJILKO Kanejb Cpa3y, HO IIPH 3aMESAJCHUM HUCUYE3HOBEHUA
OKpacky Opoao/DKaTe TUTpoOBaHue, Ao0aBiss pacrBOp 100 OJHCH Karmje.
VIHTEHCHBHOCTG OKpPAaCKy TIIPOOBI CPABHHUBAETCH € OKPACKOW padoyero
pacTBOpa CBHIAECTENA. [THTpOBAHHE CYWUTAETCHd 3aKOHYE€HHBIM, KOrna
NOCTUTAeTCSt OAMHAKOBAag CO CBHACTENEM OKpacka, HE H3MEHAIOLAsACA B
TeyeHUE 3 MUH. CpaBHECHUE OKPaCOK CJIeAYET IIPOBOAUTE NPH PACCETHHOM
OCBeIlcHN M Ha OenioM doue. [1o OKOHYaHUH TUTPORaHHS OTCUHTHIBAIOT I
MHKpOBIOpeTKe 00LeM pacTBopa KapboHaTa HaTpHA, NOIMEAINHHA Ha
TUTpOBaHuE. THTpoBaHue OpoObl B MEPBOH KOJOE NMPOBOAAT MEIJIEHHO,
YTO MOXKET NMPUBECTH K HMCKAXKECHHUIO pe3yabTaTa M3-3a MNOTEPb JHOKCHIA
yraepoJa, MOATOMY OHO 4BJSIETCS OPWEHTHPOBOUYHBIM. Jlnsg  TO4YHOrO
THTpOBaHUA OepyT BTOpyW KO0y, pobapiasioT QenondraneuH M
NPUIUBAIOT TakOH 00bEM pacTBOpa KapOOHATa HaTpHUs, YTOOBI O YCTAHO-

T
o
3
P
=
Lo
[
o
-Iﬂ
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pacTBopa KapOoHaTta HaTpus, 4TOOBl O YCTAHOBJCHHOW NpH MNEPBOM
TUTPOBAHHH TOYKH 3KBHBAJEHTHOCTH OCTaBaJsioch eule npumepso 0,3-0,5
CM°, MOCTIE YeT0 TPOAOIDKAIOT TUTpOBaHUE, 100aBIAd pacTBOp no | kamnJe.
[To oxoH4YaHuM THTPOBAHUS OTCUUTHIBAIOT 110 MHUKPOOKOPETKE KOIHYECTBO
3aTpavy€HHOr0 Ha TUTPOBAHUE pacTBOpa KapboHaTa HATpPHs ¢ TOYHOCTHIO
0,01 cM° MM 0,02 CM° B 3aBHCHMOCTH OT BMECTHMOCTH HUCIIOJIL3YEMOH
MHUKPOOIOPETKH.

Ecnmi  a”Hanusupyemass BOJa  MMEET  E€CTECTBEHHYIO  OKpacKy,
MEILAIOINY OIpEICHCHHI0, TO padouui pacTBOP CBHACTENS CACAYET
FOTOBUTH Ha aHamuzupyeMoil Boae. OaHako, ecnu npd J00aBJICHUH
OCHOBHOI'C pacrsopa CBUACTENS K aHAJM3UPYSMOH BoJe o00pasyeres
0CaZIoK, TO NPAMOE TUTPHUMETPUYUECKOE ONPE/ICJICHUE WCIONb30BATh HE
ciegyer. B Takux <Cay4asx »OpOBOAAT ONPCACIACHHE KOHIEHTpaluu
AWOKCHAA YyIJiepojda pacyeToM. B ciyyae aHaik3a OKpallieHHOi# BO/Jbl, B
KOHLIE TUTPOBaHHA OKpacka npoOnl OyAeT He po30BOi, a IKEJATOBATO-
DO30OBOH, KAK U OKPACKa CBULETENA, NPUrOTORJISHHOIO HA aHANIUIUPYEMOid
BOLC.

Eciu npu npunueanuu pacteopa xapboHaTa HATpUs BOAa B KOJOS
HAYHET MYTHETh, TO ONPEACIEHHUE CIEAYET MOBTOPHUTH, A00AaBUB MOCJIE
HAIOJIHEHH S KONObI BOKOM 1 oM pacTBOpPA CETHETOBOU COJIH.

3.9 BeruuciieHue H 0QOPMJICHHE PE3YJILTATOB H3MEPEHHU I

3.9.1 MaccoByro KOHUECHTPAUKIC NMOKCHAA YIJepoka B aHalM3upyeMoi
- F 3
Apode BOAbl X, MI/IM™, HAXOAAT 110 GOopMYJIe

X =440-7. . 2% (5)
K K V ?

roe 44,0 - Macca MOJIg TMOKCHIA YIJIEPOaa, I'/MOJIb;
C.- MOJIIPHAS KOHLEHTPALMS PACTBOPA KAapGOoHATA HATPHS, MOIB/IM® ;
V, - 00seM pacTBOpa kapboHaTa HATPUS, U3IPACXOAOBAHHLIN Ha
THTPOBAHHE, CM";
V - 00beM 11po0bl BOAbl, B3SATHIM Jijisi THTPOBAHUS, M.

13
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3.9.2 PesynpTaT H3MepeHUH X B IOKYMeEHTax, peayCcMaTPpUBAIOIUX

XzA, Mr/om” (P = 0,95), (6)

roe A — rpasHMlbl XapaxTEepUCTHK TMOrpPEeUIHOCTH HW3MEPCHHH 11
NAaHHON MacCOBOM KOHHEHTpALMKU TUOKCHA yriaepoaa (tadmauua 2).

Yucnennple 3HaUCHUA pe3ylibTaTa U3MEPEHHi JAOJKHBI
OKaHuUMBaThCA UHQPOH TOro Xe paspsaiaa, 4TO ¥ 3HAUCHHS XapaKTePUCTHKU
HOI'DELITHOCTH.

3.9.3 JonyCTHMO NpeACTaBISATh Pe3yaALTaT B BHAE:

XEA, (P=0,95) npu ycnosun A< A, (7)

rjae + A, — rpaHuilbl XapakTePUCTHK MOrpeilHOCTH PE3YIIbTATOR
W3MEPEHUH, YCTAHOBJICHHEIE [IDH peau3aliiy METOUKH R
mabopaTopru H odecneyuBaeMelie KOHTPOJASeM CTAaOHMIALHOCTH
pe3yNbTATOB U3MEPEHUH.

IlprMctianuie - [ONyCTHMMO XapaKiepuCiMKy HOUPEWHOCTH pPe3yJibTaToB
M3MEPEHHA NpY BHEAPEHMM METOAUKKA B ;5aboparopvdl yCTaHaBJHBaThb Ha OCHOBE
BeipakeHHA A= 0,84-A ¢ nocineqyronuM YTOYHEHHEM IO MEPE HaKOILIEHHA
uHpoOpMaLKH B TPOUECCE KOHTPOJIS CTAOMIILHOCTH PE3VIIETATOB H3IMEPEHHHA.

3.10 KoHTpOJIb KaYdecTBA Pe3y/1bTATOB H3IMECPEHHH NPH peaiH3aliy
METOIHKH

3.10.1 KoHTpOJb KauyecTBa pE3YAbTATOB HU3MEPEHHMH M0 METOAMKE
NpEnyCMaTPHUBAET:

- OMEepaTUBHBIH KOHTPOJIL HCHOJHUTENIEM HNpoUenypbl BBITTOJIHEHUSA
udMepeHudi (HA OCHOBE OUEHKH TIOBTOPSEMOCTH IpPUA peann3aiiiy
OTACNBHO B3ATOW KOHTPOJBLHOHU NMPOLENYPBI);

-  KOHTpPOJIb CTaOMJILHOCTHA PpE3yJIbTaTOB U3MEpPEeHUH (Ha OCHOBE
KOHTpOJIA cTabOHJIBLHOCTH CPCAHCKBAAPATHYECKOTO OTKJIOHEHH 1
I[TIOBTOPSIEMOCTH).

14
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3.10.2 AIropuTM  KOHTpPOJIS  MOBTOPAEMOCTH  HM3MEPEHUH ¢
WCIIOJIb30BaHUEM pabounx nmpob

3.10.2.1 Jlna npoBeaeHHd KOHTPOJIA OTOHPAIOT OCHOBHYIO (B ABE KO0JObI,
OQHA W3 KOTOPBIX NpEAHa3HaveHa AJid OUEHOYHOIO TUTPOBAHUS) H [IBE
KOHTPOJIEHEIE NPoOLl ( ABE KOJOLI). BBINOJIHAIOT U3MEPECHHE MACCOBOH
KOHLEHTpAlUWU AUOKCHAA yriepoaa OJHOBPEMEHHO B OCHOBHOH UM OJHOI
M3 KOHTPOJBHbBIX Mpoo.

3.10.2.2 Ilpoueaypa KOHTpOJd  NpPEAYCMATPHBAECT  CPABHEHHE
abCOJIIOTHOIO DACcXOXKACHHUA I, MEXZY OBYMA pe3yiabraTaMM aHanausa
pabounx npo0 (OCHOBHOW U KOHTPOJIBHOM ) C MPEACTIOM NOBTOPAEMOCTH I

| :XI- Xz <T ) (8)
rne r= 2,77 0,. 3vaucHud ¢, NpUBeieHs! B TaONALE 2.

3.10.2.3 Ecmu ycnosue (8) He BBINOJHEHO, NPOUSAYPY H3IMEPCHHA
[MOBTOPAIOT, MCIHOJbL3ys BTOPYK KOHTPOJbHYK MpoOy. Ilpyw rnoBTOpHOM
[PEBBILICHUH  TpPejesa  [MOBTOPACMOCTH BBISSCHAIOT  NPHYHHBI,
NPUBOAALIME K HEY AOBICTBOPUTENLHBIM PE3YAbTaTaM, U YCTPaHAOT UX.

3.10.3 llepHoauyHOCTE ONEPATHUBHOIO KOHTPOJASS H HPOUEAYPEHI
KOHTPOJIA  CTaOMALHOCTH  PE3Y/JbTaTOB  BhIlIOJHEHHS  H3MEpPEHHH
pPeraaMeHTUpyoT B PYKOBO/ICTBE 10 Ka4YECTBY JIa0OpaTOPHH.

4 Onpeaesienne MaccOBOM KOHHEHTpallHH AHOKCHAA yriaepoaa
PACYETHBLIM METOJIOM

PacueTHbili MeTOJA [pEAHa3Ha4d€H [Jii BbBIYHUCIEHHUsT MacCOBOH
KOHUEHTPALUHMH AHOKCHAA YIJIepoJa I10 U3MepeHHBIM BenudyuHaM pH wu
KoHLeHTpauusM HCO; ¢ yueTOM MHHEpANTH3alMH U TEMIIEPATYPBI IIPOOHL.
Jlnamna3zoH BBIYHCISEMbBIX KOHIICHTPAIMH 3aBHCHT OT 3HaA4YCHHH
NEPEYUCICHHBIX [T0Ka3aTENEeH.

15
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ToOYHOCTE pacyYETHOrO METOJa B 3HAUUTENIBHOM Mepe 3aBHCUT OT TOro,
HACKONIBKO TpaBHJIBHO onpeaeneHa Beauunna pH. Onpeneneide
BEAUYUHLL pH AOMKHO NpousBOAUThCA HA pH-METpe ¢ TOYHOCTBK HE
Oonee 0,05 ex. pH (owmbOka npu onpeneneduu Benuuunsl pH pasnag 0,1
[py  pacueTe NpuBOAUT K norpemtHoctH  Oostee 10 %). Ecawm
onpeleauTh pH ¢ yKa3aHHOW TOYHOCTBLIO HEBO3MOXHO, LE€/1eCO00pa3HO
NPOBOAMTE NPAMOE THTPUMETPHUYCCKOS ONPECIC/ICHHUE.

Ha TOYHOCTb pacyeTa MOTYT TAKKE NOBIUATE OOJbLINE KOIUYSCTBA
Oy(depHbIX BeHIECTB, OPraHMYECKUX aHMOHOB ¥ CBOOOAHBIX KMCAOT.

Pacuer MaccoBOH KOHUCHTpAIMH AMCKCHAA yriepoAa NPOBOAAT 10
YPaBHEHHUIO IIEpBOH CTYNICHH AUCCOUMALIMN YTOJbHOH KHUCAOTHI, MOJIsIpHas
KORUCHTpalMA KOTOPOH OTOKACCTBIACTCHA € MOJAPHOW KOHIEHTpaliueu
CO,. Takoe gonyllieHue NpaBOMEPHO, TIOCKOJIbKY CYIIECTBYIOUIEE MEXAY
HUMH B DPacTBOPE PaABHOBECHE CHIILHO CIABUHYTO B cTOpoHY CO, U B
DACTBOPE €ro uMeercss npumMepro 99 % u mump 1% - B BHUAe YrolibHOH
KUCIOThI. BTOpOH CTYNEHR [AUCCOUMAUWK YTOABHOH KUCHOTH! MNpPH
DACUETE MAaCCOBCH KOHUEHTpaUHH JAHOKCHAA Yyrjiacpona MOYXHO
NnpeHeOpeUb.

N3 ypaBHEeHHS YIEPBOHN CTENECHH AUCCOLHALUM YTOJBHOU KHCJIOTHI

ClIeAYy€eT:

a 7!
Heo; Y _
- H* ’ (9)
Ay co,
U
. - Yy e, o
HyCOy K, , (10)

rae @u,co,, 9y, @pyeo- - BKTUBHOCTH YTONBHOM KUCHOTHI, HOHOB

BOAOPOZia U KOHOB THIPOKApOOHATA, COOTBECTCTBEHHO;
K| - kOHCTaHTa NepBOM CTYNEHHU AUCCOLMALMH YTOJIbHOW KUCIOTHI.

s BplancaeHns MonsapHo# koHuerdtpauuu H,CO; no gaHHOMY
COOTHOIICHHUIO CJIEIYET YUECTh, YTO aKTUBHOCTL HOHOB "¢ HE pPaBHA
MOJSAPHOH KOHLIEHTPALWH HOHOB, a OTJIHYACTCS OT HEE Ha ONPEIACICHHY IO
BeAMUHHY f, Ha3bIBaEMY10 KOOPPHLMEHTOM AKTUBHOCTHU
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=My f, (11)

3
rne a, - aKkTUBHOCTL HOHA, MONL/1IM™;
3
M, - MOJIIpHAs KOHLEHTpAL¥s HOHA, MOJIB/IM .

Taxkum oOpaszoM, ypaBHeHnue (10) npuHUMaeT BUA:

f[H,CO,]= f[w]'f{[ﬂco"_] : (12)

[IpuMedanune — CuMBON MOHA WAM MONEKYNH!, TTOMEIIEHHEIH B KBaJApATHLIEC
CKOOKH, 03HA4aEeT MOJSIPHYO KOHUEHTPALIMIO HOHa WIH MOJIEKYJ1bl COOTBETCTBEHHO.

B ypasHeHuu (12) HeoOX0AKWMO YyUYHTBIBATh TONBKO KOIPPUUUCHT MPHU
HCO4, T.X. A5 HeguccoumupoBadHON QOPMBI KO3PPHIMCHT aKTUBHOCTH
MTPUHUMAOT paBHb!M CQUHULE, 2 AKTUBHOCTE HOHOB BQJIOPOJia HAXOAUTCH

TWTWTWw

N W e W W _ '- - — -— —

O iipH OfipehciicHnu pH BJ'ERTPGM TPHUECKHM METOAOM
CrnepoBaresibHC, ypaBueHue (12) npunuMmaeT cneayomui BU:
A, pco, THCO; ] 172
1/1,C0,]= ;{ . (1 3}
i

Ina onpeacncHus KO3POPUIHUECHTOB AaKTHUBHOCTH  HEOOXOAMUMO
pacCHMTATh BEJIMYHHY, XapakTepU3YIOLUYID HMHTEHCUBHOCTh 00LIEro
CANIOBOrO0 TMOJiA B pacTBOpe, HA3bIBAEMYyX) HOHHOH cuiod pu. OHa
AponopLUUOHaJIbHa CYMME IPOU3BEIECHUH MOJIAPHOW — KOHIEHTpaluu
WOHOB M Ha KBajipaThl X 3apsAA0B Z ¥ BBIYMCISIETCS O opmyJe

u=05-(Mz" +Myz," +Mz," +..M,z,") (14)
WM 110 (popMyiJie
e, vk, +ok e 3107, (15)

. 3
rae ¢1,Cz, €3 . . . Cp— MaccoBasi KOHUEHTpallMsl UOHOB, MI/IM™;

ki,K2, K3 . . . kK, — k03pdUIieHThI IepecyeTa, OnpeaesieMbIe 110
Tadbnuue 4.
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Tabnuua 4 — Koapdpruunentrsl nepecyera

HoHbi Ca®’ | Mg® | Na© | K* | CI' | SO | HCO; | NOy
Koapduuuent | 0,10 | 0,17 | 0,043 [0,0‘26 0,028 | 0,042 | 0,016 | 0,016 |
K I | ] y —

Tabmymua nans nepesoga Beauurasl pH B 4, npuBeseHa B

npuinoxeHun A. B tabnuue 5 npuBeAcHbl 3HA4YeHUS KO3(DPHUIHUECHTOB
AKTABHOCTH /it TUJIpoKapOOHAT-UOHA B 3ABUCHMOCTU OT BEIHUMHLI

HOHHOM CHMbl pacTBOpa A0 3Hadenud nocieaHed 0,000, yro npumepHo

COOTBCTCTBYCT BCJIHYHMHC MUHHCpAJIH3dlnH

1-1,2

F/,I{M3.

Bervyyuua

KOHCTaHTHI K; B 3aBUCUMOCTH OT TeMIepaTypbl BOAHI (In situ) npHBeaeHa

B Tabaunine 6.

Tabnuua 5 — KoaddHUUUMCHTH aKTUBHOCTH THAPOKAPOOHAT-HOHOB NPU PaTMYHBIX
3HAYECHMAX HOHHOH CHIJIEL

HoHHasa Juco. I HNoHHas mej I Wonnas | S o
0,0005 0,98 0,007 0,92 0,030 0,84
0,001 | 097 0,008 0,91 I 0,035 0,83
0,002 0,95 0,009 091 | 0,040 0,83
0,003 | 0,95 0010 | 090 | 0045 082 |
0,004 | 094 0,015 | 0,88 0,050 | 0,81
0,005 0,93 0,020 0,87 0,055 | 0,80
0,006 0,92 0,025 0,86 0,060 | 080

——

Tadnauua 6 - 3HaueHHs KOHCTAHTHI NEPBOHU CTyNEeHHU AUCCOUMALMHN YTrOJIbHON
KHCJIOTH K| npu paznu4yHO# TeMnepaType BO/Ibi

Y

0 | 0264 | 6 | 0312 | 12 | 0360 | 18 | 0,402 | 24 | 0,440
1 10272 | 7 [ 0320 | 13 [ 0367 | 19 | 0409 | 25 | 0,445
2 | 0280 | 8 | 0328 | 14 | 0374 | 20 | 0416 | 26 | 0,451
3 [ 028 | 9 | 0336 | 15 | 0381 | 21 | 0,422 | 27 | 0,461
4 | 0296 | 10 | 0,344 | 16 | 0,388 { 22 | 0,428 | 28 | 0,466
5 1 0304 | 11 | 0352 ] 17 | 0395 | 23 | 0434 | 30 | 0,471
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s i

PesynpTaT pacyera MacCOBOHM KOHUEHTpaLMU AMOKCHAA yinepoaa X

B JOKYMEHTAax, MpeAyCMaTPUBAIIHX €ro UCIOoAb30BaAHUE, MPEACTABISIOT
B BH]E:

X'+0,01'6 X, mr/am” (P =0,95), (16)

rae 0 - rpaHuiubl OTHOCUTENBHOM MOrpelIHOCTH pacyeTa MacCoBOi
KOHUSHTPAUMU AUOKCHIA yriaepoaa ,% (rabauua 3).

HucnenHsle 3HAYCHMS pe3yJ/bTara pacuera MacCOBOW
KOHUICHTpAlUU JUHOKCUIA YITAEpOoaa JOMKHLEl OKAHYUBATLCA LHPPOH TOrO
KE pa3psja, 4TO ¥ 3HAYCHUS XAPAKTEPUCTUKHU IMOTPEIHOCTH (3HAYCHUE
XAPAKTEPUCTHKH NOrPEIHOCTH MOKET CcoaepxKaTh He Oonee ABYyX
3HAYALIUX LHOP).

IipuMep pacuera MaccoBOM KOHUEHTpAUKWM JUOKCHAa YIJICpoaa
MPUBEICH B NIPHJIOXKEHHWH b.
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ITpuioxkenue A
(pexoMenyemoe)

Ilepesox Beanununt pHB 2,. u o6patHo (pH =iz~ )
pH-Q a,. 10% pH-Q a,. - 109 pH-Q a,.-10¢
000 | 1000 | 034 | 0457 0,67 0,214
0,01 | 0,977 0,35 | 0447 0,68 0,209
0,02 0,955 0,36 0,437 0,69 0,204
0,03 0,933 037 | 0427 0,70 0,200
0,04 0,912 0,38 0,417 0,71 0,195
0,05 0,891 0,39 | 0,407 0,72 0,191 |
0,06 0,871 0,40 | 0,398 0,73 0,186
0,07 0,851 0,41 0,389 0,74 0,182
0,08 0,832 0,42 | 0,380 0,75 0,178
0,09 0,813 0,43 0,372 0,76 0,174
0,10 0,794 0,44 0,77 0,170
0,11 0,776 0,45 0,78 0,166
012 | 0759 0,46 0,79 0,162
0,13 0,741 0,47 0,80 0,158
0,14 0,725 0,48 0,81 0,155
0,15 0,709 0,49 0,82 0,151
0,16 0,692 | 0,50 0,83 0,148
017 | 0,676 l 0,91 0,84 0,144
0,18 0,661 | 052 0,85 0,141
0,19 0,646 { 0,53 0,86 0,138
0,20 0,631 0,54 0,87 0,135
021 0617 | 055 0,88 0,132
0,22 | 0,603 0,56 0,89 0,129
023 | 0,589 0,57 0,90 0,126
0,24 0,575 0,58 0,91 0,123
0,25 10,562 0,59 0,92 0,120 |
0,26 0,549 0,60 0,93 0,117
0,27 0,537 0,61 0,94 0,115
0,28 | 0,525 0,62 0,95 0,112
| 0,29 0,513 0,63 0,96 0,110
030 | 0,501 0,64 0,97 0,107
0,31 0,490 0,65 0,98 0,105
0,22 0,479 0,66 0,99 0,102
033 | 0468 |
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[Ipumep nosp3oBaHuUs Tabnauiien

1. Hanhtu 2,., ecnu pH pasuo 8,33, rae xapakrepuctuka norapudma
Q = 8, mantucca pH-Q = 0,33. Ilo ManTucce 0,33 Haxoaum BO BTOpPOii
rpade kodxpduuueHt 0,468, KoTOpbIH MHOXHUM Ha 10 CO CTENEHLIO,

paBHON XapaktepucTuke Q, HO ¢ oOpatHbiM 3HakoM. CrenoBaresibHO,
-8
aH+:Oj468.]O .

2. HaWtu pH, ecniu 4. =0,123'107. Tlo koadduuuenty 0,123

HaxoluM B neproi rpage Mantuccy 0,91, a 3a XapaKTEpPUCTHKY
NPUHAMAEM CTENEHHOH IMoKa3aTedb, B3gTbili ¢ OOpaTHbLIM 3HAKOM.
CaenoparenbHo, pH=7,91.
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IIpunoxenne b
(PEKOMEHAYEMOE)

Hpumep BHIYMCIEHUS MACCOBOH KOHNEHTPAUHH JHOKCHAA
yrjaepoia pPacueTHLIM METOJNOM

Ilpu aHanu3e BOAbI ObLIM YCTAHOBJIEHBI CHEAYIOIIME BEJIIHYUHBI
MaCCOBbLIX KOHLIEHTpaUUi MOHOB ( MI/aM”)

Ca®” Mg** Na’ HCO; SO Cr
47.5 19,7 34,5 170,8 71,6 38,3

Temneparypa BoALI B MOMEHT B3siTHA 11po0OsI Obina 4 °C, pH 7,82.
[TepeBOMM HaligeHHBIE MACCOBbiE KOHLEHTPALMH HOHOB (MI/AM°) B
3
MOJIIPHBIE (MOJIL/AM™) NYTEM ACICHHUS Ha MAcCy MOJisd nOHa (I/MOJib):

Ca** Mg”* Na’ HCOy SO Cl
1,1910° 0,8110° 1,50 100 2,80 107 0,75 100 1,08 10
3 3 3 3

PaccuuTeiBaeM HOHRYHO cuny g no dopmye (12)

n=05(19-4 +081-4 +150+2,80+0,74-4+1,08)-10" = 0,0082.
JToMy 3HaueHuwo u (rtabaumua S) coorsercreyer f, . = 0,91,

AKTUBHOCTE HOHOB BoOjJopoAa 9,., COOTBETCTBYIOILAS pH 7,82

(npunoxenue A) pasHa 1,51 10°°,

Beanuuny K, npu temneparype 4 °C nHaxoauM no tabiuie 6 paBHOI
0,296-10°.

1,51-10".0,91-2,80-10 °
0,296-10°°

[H.,CO,l= =1,3010" mons/om’

amu X =1,30:10" ‘44,0 10°= 5,72 mr/am’.
22
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FTOCYJAAPCTBEHHOE YYPEXIEHUHE (THAPOXUMHUYECKHH

NHCTUTYT»
344090, r. PocroB-Ha-/loHy Daxc: (8632) 22-44-70
np. Crauky, 198 Tenedon (8632) 22-66-68

E-mail ghitwaaanet.ru

CeraereasctBo N 169.24-2004
00 aTrecTallHH METOAUKH BbINIOJIHEHHUS H3MepeHH

METOJMKA BbITIOJIHEHUS] M3MEPEHWM  maccosoii  konyenmpayuu
QUOKCUOA Y2Nep0o0d 8 NOBEPXHOCMHKEBIX 600AX CYUIU

pa3spabortanHan I'Y « uopoxumuueckuu uncmumymy (I'Y I’ XH)
W peryiaMcHTHpoBaHHas P/ 52.24.515-2005

atrecrosana B cootBeTcTBUH ¢ [ OCT P 8.563-96 ¢ usmeHenuamu 2002 r.
ATTecTanus OCylIECTBIEHA MO Pe3yNbTaTaM IKCHEDUMEHMANbHLIX UCCACO08AHU

B pesyacTare artreCTaulik  YCTAHOBARCHO, 4HTO MDBH COOTBETCTBYCT
NPpeAbABILEMBIM K HEH METPOJIOTHYECKHUM TpeOoBaHWAM H 00JajaeT CleAyOUMMHU
OCHOBHBIMH METPOJIOTHYECKHMHU XapaKTepHUCTHKaAMH!

l JivanasoH H3MepeHHH, 3HAYCHWUs XapaKTEPUCTHK TIOIPELIHOCT H €€
COCTaBJIAIOIHUX MPH BBITOTHEHHH H3MEPEHHH THTPHMETPHUECKHM METOIOM

|

jiuanazoH [lokazaresnb ITokazarens ITokazarens | Ilokazaresnb
U3MEPECHHU MOBTOPAE- | BOCIIPOW3BOAM- | MPABHILHOCT | TOYHOCTH |
MacCOBOM MOCTH MOCTH M (rpaHuLbl | (FpaHuubl |
KOHLECHTPAUMH (cpenHeKkBax | (CpeAHEKBApa | CHCTEMATUYEC | MOTPELIHOCT |
OAHOKCHJA YITI€poa | -paTHUYECKOE | -THYECKOE -KOH 1 IpH
X, Mr/am” OTKNOHEHHE | OTKJIOHEHHE | [IOFPEUMIHOCTH | BEPOATHOCTH
| IOBTOPAEMO | BOCTIPOU3BOIH- | npu P=0(,95)
-CTH) 0, MOCTM) | BEPOATHOCTH | +A, MI/am’
mr/ M’ og. MI/aM® | P=0,95)
I I R M. 5 v/ 7 B
Ot 1,0 no 12,0 0,3 0,4 0,2 0,8
BKJIIOM.
Cs. 12,0 no 30,0 (0,3 0,6 0,4 1,3
] BKJIIOY. 1 ] *




2 Jlmana3zoH HM3MEpeHWM, 3HAUCHHE nOpeAeia MOBTOPASMOCTH  TIPH
NOBEPUTENBHOK BEPOATHOCTHY P=0,95

Jluanazon [Ipenen MOBTOPAEMOCTH (18 ABYX
H3MEPCHUH MacCOBOH pE3yALTATOB NApAUICIBHBIX ONPEACIEHH )
KOHLICHTpALMH JUOKCH 1A r, Mr/aM
yraepoaa
i X, Mr/am’ _ o
| Ot 1,0 no 30,0 sxmrou, 0,8

3 3HaveHusa XapaKTEPHCTHK [OrpelrHOCTH NPH  BBIYMUCICHUH  MacCOBOM
KOHUEHTPAaIMH JHOKCU A2 yriepoaa pacaeToM (P=0,95)

Jluana3oH MacCOBBIX [lokaszaTens TOYHOCTH pacyeTa MacCOBOI
KOHIIEHTPpAlU# KOHUCHTpauHy X IHOKCUIA yraepona (rpaHHubl
I'MApOKapOOHATOB, MOrPEeUIHOCTH NIpH BepositHocTH P=0,95) +65,% |
UCIIOSIb3YEMBIX 114 TIpH H3MepeHnu [pn M3MEpEHHH MacCOBOiH |
pacHeTa MacCOoBOH MaCCOBOH KOHUEHTPAUWH MaApoKap-
u ~
| KOHLICHTpaLikK THOKCHLA KOHUCH IpAlLnd OOHATOB [MOTEHUIHOMETPH- |
3
yriepona, Mr/aMm rHAPOKApOOHATOR |  YECKHMM THTDOBAHUEM
METOAOM OOpaTHOrO |
— S _raTposatiba o
O1 10 xo 20 Bonoy. 28 26
| o !
CB.20 10 30 Bruiou. 19 17 |
Cs.30 o 50 Bxmov. 17 15
—_ —_— -
Cg. 50 o 100 pxitroy. 15 e 14 -
|
Cs.100 13 | 12

4 Tlpw peanuszauuu MeTORUKH B J1aOOpaTOpHH 00ECIEYHBAIOT:

- ONEpaTNEHbI KOHTPOJIb UCTIOJTHUTENEM NTPOLUEIY Phl BLITIONAHEHNS H3MepeHH (Ha
OCHOBE OUEHKH MOBTOPAEMOCTH IIPH pealiHiaumyd OTACABHO B3ATOH KOHTPONBHOH
poLe Ay pbi);

- KOHTPOIb CTaOHJIBHOCTH pE3YJILTATOBR H3MEPEHHH (Ha OCHOBE KOHTpPOJISA
CTa0MILHOCTH CPEAHEKBAAPATUYECKOrO OTKIIOHEHUA IOBTOPAEMOCTH).

ANTOPUTM  KOHTPO!IA HCHOJHUTEIEM NOpOUEAYPbl BBINMONHEHUA H3IMEPCHNH
NpHUBeEH B NOKYMEHTE, perilaMmeHTupyrouiM MBH.



[TeproAHYHOCTE ONEPATUBHOTO Konmom ¥ NIpoLEaypbl KOHTPONS CTabUIBHOCTH
pPe3y/IbTaTOB BBITOJIHEHHA mr 5P CHTHPYIOT B PYKOBOACTBE IO Ka4eCTBY

A.A. Hasaposa



