MWHUCTEPCTBO OBPA3SOBAHNA NN HAYKN P®
['ocynapcTBeHHOe obpasosarensHoe yypexaeHe BhiCLIero npodeccnoHansHoro oopasopaHus

HALIMOHAJIbHbLIV UCCNEQOBATENBCKUN
TOMCKUM NMOAUTEXHUYECKNA YHUBEPCUTET

MeTopuueckue ykasaHna MY 08-47/262

P o . A — i = - = L — e e ey S Ml ey S——— — — A — N ———— — L eyl Ml -

BO[bl MOA3EMHbIE.
METOOUKA UBMEPEHUAN MACCOBOW KOHLUEHTPALIUW

KAPBOHAT -, TMAPOKAPBOHAT-MOHOB U CBOBOHOM YIrOJIbHOU KUCNOThHI
TMTPUMETPUYECKUM N NMOTEHUUOMETPUYECKUM METOOAMM

ATTecToBaHa aKkKpeAUTOBAHHOM PervcTpaunonHbin Homep
METPONOrMyeckoi cryxbon TIY B MiHcpopmamoHHoOM boHAe
ATTecTaT 00 akkpeauTauum no obecnevyeHuio eauHCTBa N3MEpPEeHUN
Ne POCC RU 01.00143-08 om 03.04.08 ®P.1.31.2011.09190

Tomck 2010


http://www.mosexp.ru/otsenka_nedvizhimosti.html
http://www.mosexp.ru/otsenka_nedvizhimosti.html
http://www.mosexp.ru/otsenka_nedvizhimosti.html

CBEOEHWA O METOOUKE

PASPABOTAHA  [lNpobnemHol HayyHo-UccneaoBatTensckon nabopartopuei
ruaporeoxumun Hay4yHo-obpasosaTtensHoro ueHTpa «Boga» HauuoHansHoro

nccnenosaTenbckoro TOMCKOro noanTexHu4eckoro YHUBEpCUTEeTAa

634050, r. Tomck, np. NNeHuHa, 2, cTp.5
men/chakc: (3822) 41-90-68

e-mail. unpc_voda@tpu.ru

LieHTpom meTponoruu TI1Y
634050, r. Tomck, np. JleHuHa, 30, men/paxc: (3822) 41-67-29

e-mail. metrolog@tpu.ru

CBEAEHUA Ob ATTECTALINWU

ATTECTOBAHA akkpeantoBaHHOW MeTporornyeckon cnyxooi

TomcKkoro noriMTexHU4YecKkoro YHUBEPCUTETA,

atTectat 06 akkpeautaunm Ne POCC RU 01.00143—-08 ot 03.04.08
634050, r. Tomck, np. Jlennna, 30, men/gpake: (3822) 41-67-29

e-mail: metrolog@tpu.ru

Caugetennctso 06 aTrectayuu MeToauku uamepeHnn MY 08-47/262,

gbldaHo 8 Oekabps 2010 a.

CBEAEHWA O PETUCTPALINW

PeructpaunoHHsin Homep B MHdopmaunosHom dpoHge

no obecneveHnio eANHCTBA U3MEPEHUN

QP 1.31.2011.09190

BeedeHa ariepasbie



MuHuHcTepcTBO 0Opa3oBaHusa H Hayky PO
["ocvaapcTBeHHOE 0Opa3zoBaTenbHOE yupexaeHHue BbICILEro npodecCHoHaNBHOTO 06paloBanus
«HAUHOHAJbHBIA HCCIEJOBATEJIbCKUNA
TOMCKHH NOJMUTEXHUYECKHN YHUBEPCHTET»

AKKPEAUTOBAHHASA METPOJ CIHYXBA TNY
(Atrectat 00 akkpeauTauuu Ne P '

CBUAETEJBCTBO Ob ATTECTAUUU METOXMNKHU (METOJA) USMEPEHUMH

Ne 08-47/262

MeToanka u3MepeHuit MaccoBOH KOHUEHTpauuMH kapOoHaT-, rHapokapOoOHAT-HOHOB W CBOOOAHONM YroJibHOI
KHCNOTH, pa3pabotaHHas B npobnemHolt HayuHo-HCeneaoBaTenbckod nabopaTopuH rHAPOreoOXMMHH Hay4yHO-
oOpasoBaTensHoro ueHtpa «Boga» HauvoHanbHOro HCCNEAOBATENRCKOrO TOMCKOr0 NOAKUTEXHUYECKOrQ
YHHBEpCUTETA, peraMeHTHpoBaHHas B MY 08-47/262 (no peecTpy axkkpeoWTOBaHHOW METPOJIOrHHeEcKoii
CyKOBI)

BOAbI MOA3EMHBIE.
METOAUKA U3MEPEHUH MACCOBOU KOHUEHTPALIUN
KAPBOHAT -, THAPOKAPBOHAT-HOHOB U CBOBOXHOH YIOJbHOW KNCJIOTHI
TATPUMETPUYECKUM U NOTEHUMOMETPUYECKUM METOZAMM

atTectosaHa B coorsercTeuM ¢ TOCT P 8.563 (FOCT 8.010).

ATTeCTallUsd OCYLIECTRJIEHA MO Pe3ylnbTaTaM TEOPETHYECKOTO U 3KCNEPUMEHTAILHOIO MCCACN0BAHMA METOAUKH
113MepeHuil. B pesynsraTe aTTecTallMd YCTAHOBJIEHO, YTO METOANKA U3MEPEHHA COOTBETCTBYET NPEAbABIAEMbIM K
Heit  MeTpoliornyeckuM  TpeboBanusM W o0najgaer CaeaylOWHUMM  OCHOBHBIMH  METPOJOrHMYECKUMH
XapaKTePHCTHKAMMU:

| THTPHMETPHUYECKHUI METOX

1.1 [Ixnanazoxbl usmepeHnit, OTHOCHTENbHbIC 3HAYEHHA NOoKa3aTenell MoBTOPAEMOCTH, BOCTIPOU3BOAHMMOCTH U
TOYHOCTH METOAMKH NpH J0BEpUTEAbHOH BeposTHOCTH P=0,95 L
JiManaszoH H3MepseMblX [loxa3arens [Toka3zaresn [ToxazaTtens TOUHOCTH
KOHUEHTpaUuuii, NOBRTOPAEMOCTH BOCMIPOU3BOAUMOCTH (rpanutibl, B KOTODPLIX
Mom’ (cpeanexBagpaTndeckoe | (CpeaHeKkBanpaTHuYecKoe HaxoAuTCA |
OTKJIOHEHUE OTKJIOHEHHE NOrpeLIHOCTD
[IOBTOPAEMOCTH), BOCIIPOU3IBOAHMOCTH), MCTOAMKH),

Gn% 01% 8‘9/&

| Ot2,0 20 10 BmOM. I A A T 25
Cp.10m01008kmow. | 6 | = 9 20
3 3

12

b rre———— J

| Cs.100 po 3500 sxoN,

1.2 [InanazoHsl H3IMEpEeHUH, 3HaYeHUs Npe/esioB NOBTOPAEMOCTH H BOCITPOH3IBOAHMOCTH [IpH AOBEpPUTENLHOM
BepoaTHOCTH P=0,95

JlHana3oH H3MepAEeMbIX Ilpenen noBTopseMoCTH [Tpenen BOCIIPOU3BOAHMOCTH
KOHUEHTpaLMii, (s ABYX pe3ynbTaToB (ang aByX pe3y/lbTATOB HaAMEPEHHUR),
n/om’ napauiensHbiX onpeneneHui), R
r
Ot 2,0 a0 10 Bkatou. 0,19-} 0,30} J

B. 10 10 100 BxtOY. 0,17.} ' 0,25-X
CB. 100 a0 3500 BKITKO. 0109_} 0’14?

A — cpenHee apuPMETHYECKOE 3HAYEHHE Pe3yNbTATOB MapaieibHbIX onpeaesieHui

— CpeaHee apupMeTHYECKOE 3HayeHHe pe3ysibTaToB aHAIN3A, NTOJYYEHHbIX B ABYX 1a6opaTopHiX a




2 [MToreHuHOMETPHUECKHA MeTOA

Oxonuanye caiacTe IbeTsa Nol)8-47:262

2.1 JlnanasoHs! H3MepeHitil, OTHOCUTENLHBIE 3HAYEHHA MOKA3aTeNER MOBTOPAEMOCTH, BOCTIPOHIBOAMMOCTH U

TOYHOCTH METOAHKH NpH J10BEpHUTENLHONR BeposTHocTH P=0,95

Jlnanazon HiMepseMbiX
KOHUEHTpalHi,
3
A f:’/f).“

01 10;519 100 skatou.

Cs. 100 no 3500 BKatOY,

[Tokasare!pb
MOBTOPASMOCTH

(CpeHeKBaapaTUHECKOE
OTKJIOHEHHUE
MOBTOPRAEMOCTH),

[ (

[Toxasaresnb
BOCMPOHIBOAUMOCTH
(cpeaHekBaapaTHYECKoOe
OTKJIOHEHHE
BOCMNPOH3IBOAUMOCTH),

Or, % ‘ ¢

ITokaszare/ihb TOYHOCTH
(rpanHuubl, 8 KOTOPBLIX
HAXO IHMTCH
NOIpeitHoOCTL
METOAHUKI),

D, %0
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2.2 Jlnana3oHsl H3MepeHHH, 3HaUEeHNUA NPEIeaoB NOBTOPAEMOCTH U BOCNPON3IBOAHMOCTH [1pH J0BEepPHTENLHOI]

sepositHocTH P=0,95

JlHanazoH H3MepaeMbIX
KOHUEHTPAUMH,
3
MO

d‘r 10 no ll()alcmoq.
Cg. 100 no 3500 sxiou.

r
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——e e ————

F. il
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[Ipenen nosTopseMOCTH
(N8 ABYX pe3ynnLTaTOB
napaieNbHbIX onpeaencnuil),

0,17-X

[Tpeaen BOCOPOU3BOAHMOCTH
(18 JBYX PE3YNLTATOB HU3IMEPCHNIA),

R

0,28-X

0,17-X

3. Jlata Bbliauu ceuaerenscTBa 8 aexkadps 2010 r.

«COFNMTACOBAHO»

['nasublit MmeTponor TIIY
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1 OBJIACTb NPUMEHEHUA

HacTtoawmnin  aokymeHT (MY 08-47/262) pacnpocTpaHfieTcs Ha npupoaHble
noasemMHble BOAbI: MNpecHble, COMOHOBATbie, COMEHbIE, pacconbl W YycraHasnueaeT
MeToauky WU3MEepeHUn MaccoBOW KOHUEeHTpauwu kapboHaTt-, ruapokapboHaT-uoHoB #
CBOOOAHOW YronbHOW KUCNOTbI TUTPUMETPUYECKUM MEeTOAOM  C BU3yarnbHbIM UMW
noTeHUnoMeTpu4eCckumM dukcnposaHneM KOHeYHON TOUKKU TUTPOBaHUS.

MeToauka nossonseT onpeanenaTtb Kapbonart-, ruapokapboHaT-uoHbl B AnanasoHe
koHueHTpauun ot 10 no 3500 Mr/oM”°, CBODOAHYIO YrONbHYK KUCAOTY B Auana3oHe
KOHLIeHTpauui oT 2 go 100 mr/gm°.

OnpepgeneHune kapboHaT- N rugpokapboHaT-»oOHOB NPOBOAAT NocneaoBaTenbHbIM
TUTPOBAHUEM OOHOU U TOU Xe NPOoObI PAaCTBOPOM COMSTHON KUCNOTbI C BU3yalribHbIM UK
NOTEHUMOMETPUYECKUM PUKCUPOBAHMEM KOHEYHOWU TOYKN TUTPOBAHWUS.

[loTeHUUOMETpUYECKoe TUTpOBaHUE peKkomMeHayeTCs Npu aHanmse MyTHbIX, LIBETHbLIX
BoA. MeTo4 noTeHUMOMETPUYECKOro TUTPOBAHUSA SBNAETCA apOUTPaKHbIM.

Onpegenexdne cBoOOAHOW YronbHOW KUCNOTbI MNPOBOAAT TUTPOBaHUEM npobbl
PAacTBOPOM ruMapokcuga HaTpua C BU3yanbHbIM (PUKCMPOBAHMEM  KOHEYHOW TOUKW

TUTPOBAHUS.

2 TEPMUHDBI K ONPELOEJIEHUA

B HacTosiluem gokymeHte npumeHeHbl TepmuHbl no OCT 30813, TOCT P 52361, a

Taloke cnegyouime TepMUuHbI.

2.1 obwana MuHepanusauusi: [lokazaTenb KonU4ecTsa cofep)Xauuxca B BoAae
DACTBOPEHHbIX BellecTs: aHWOHOB, KaTUOHOB, HEOUCCOUMUPOBaHHbLIX MONeKyn W
Buonoruyecky akTUBHbIX KOMNOHEHTOB (MCKNtovas rasst). MuHepanusauus BbipaXkaeTca B
r/om°.

[IpumevyaHue — B 3asucumMocmu om 3HayeHus obuwieu MuHepanusayuu nod3emHsbie

800bI Nodpasdenswm Ha NPecHble, CoONOHo8ambie, COMeHbIe U paccorsnsl (mabnuya 1).

Tabnuua 1 — Knaccudukaums nog3emMHsixX soa no obliei mmHepanusaummn®

Mod3emHbie 800b! O6wasn MuHepanu3ayus, 2/om°
[TpecHble 010,01 po 1,0
ConoHoBaTtble Cs. 1,0 no 10,0
) ConeHble Ca. 10,0 g0 50,0

[_ Pacconbi Cs. 50.0 R - J

—“) 3 kHurn: KopoHosckuit H.B., Axyuiosa A.®. «OcHOBbLI reonorum»




2.2 xkapboHaTtHaa cuctema: Cogepxalinecs B noa3eMHbiX Boaax (KapboHATHLIX U

rmapokapdoHaTHbIX no npeobnagaiowiemMy  aHWUOHY) MOJEeKybl 7 NOHBI

H,Co,,CO,,HCO;,CO?” , Haxoasaluecs B paBHOBECUAX:
CO, + H,0 > H,CO,
H,CO, &> H" + HCO;
HCO; & H” +CO{~

PacnpeaeneHue WMOHOB KapOOHATHOWM CUCTEMbI B 3aBUCUMOCTW OT 3HaueHus pH

BO[bl NOKasaHO Ha pUCYHKe 1.

PucyHok 1 — PacnpeneneHne noHoB KapOOHaTHOW cucTembl B 3aBucMocTn ot pH
3 MPUMTUCAHHbBIE XAPAKTEPUCTUKHW NMOIrPELLIHOCTU METOAUKU

3.1 MeTtoaguka naMepeHWW MacCoBOW KOHUEHTpauuu ruapokapboHaT-, kapboHar-
NOHOB W CcBODOAHON YronbHOW KUCNOThHI B npobax noasemHbiX BoA obecneuuBaioT
nosriyyeHmne pesynbTaToB C NOorpeLlHoCTbio, He npeBblllatolen sHavyeHUn, NpuBeaeHHbIX B

Tabnuuax 2 n 3.

Tabnuua 2 — OTHOCUTErbHbLIE 3HaYeHMA MNPUNUCAHHLIX XapaKTEPUCTUK Cry4vYalHOW
(nokasartens BOCNPOU3BOAMMOCTU, NoKasaTenb NOBTOPSIEMOCTU) U obllen (nokasartensb
To4HoCTW) norpewHocTy, P=0,95

Tumpumempuyeckul Memoo

[lokaszaTenu
' [luanasoH namepeHun, |-
NOBTOPAEMOCTH
mr/am’ P BOCMPOU3BOANMOCTH, TOYHOCTU

| or, % GR: 0/0 6‘ %
| OT 10,0 g0 100 BKNIOY. 5 9 -
o 1 3 I
| Cs. 100 go 3500 BKniou. - -

o o 12




Tabnuua 3 — OTHOCUTENbHbIE 3HAYEeHUss MNPUNUCAHHBLIX XapaKTePUCTUK Cry4yanHon

(noKasaTtenb BOCMPOU3BOAUMOCTW, NOKasaTenb NOBTOPAEMOCTU) M oOlleit (nokasaTenb

TOYHOCTU) norpewHocTu, P=0,95

[TomeHyuomempudeckull Mmemod

| [TokazaTtenu
dnana3oH namepeHunH, .
MOBTOPAEMOCTHU
vr/am3 P BOCNPOU3BOAUMOCTH,
Or % ORr, %
OT 10,d no 100 skntoM. 6 10
Ot 100 no 3500 BKkntoOM. 4 6

4 CPEOCTBA W3MEPEHUW, BCIMOMOIATENbHbIE
PEAKTUBbI U MATEPUATDI
4.1 CpepcTBa UsaMepeHUM

pH-MmeTp, MOHOMEp UNK asToMaTU4YECKUN TUTpaTOP

nodoro Tuna ¢ CUCTEMOW 3NEKTPOL0B

TOYHOCTW l

0, %

25

-

YCTPOUCTBA,

(CTEKNAHHBbIA N3MEPUTENLHLIA ANEeKTPO4 W HacbiWEHHbIN xnopcepebpsHbIA ANeKTPon CpaBHEHUA),
obecnedusaoLnin nameperna pH B auanasode ot 3 4o 10 eguHuy pH ¢ ponyckaemMoin NorpeLwHoCTbIo

+0,05 eauHuus pH, Aanee no TekcTy pH-mMeTp

OnekTpon cpaBHEHUA xropcepebpsiHbIA HacbilLeHHbIN 00pa3LoBbIN,

2 Knacca
Anexrpof creknaHHbIn TUNa SCJI

Becbk! HeapTomMaTuyeckoro aencreus. Yacrtb 1.

MeTponoruyeckue un TexHu4eckue TpedosaHus

[NMocyna mepHas nabopaTtopHas CTeKnaHHas

2 Kriacca TOYHOCTU
Kon6bl MepHble sBmMecTumocTbio 50, 100, 500 n 1000 cMm°
[uneTkn MepHble BMecTUMocTbio 10,0 25,0 u 50 cm®

2-ro Knacca ToOMHOCTU

BIOpeTK BMECTUMOCTbI0 25 CM°, MUKPOBIopeTKM

[1o3aTopbl NUNETOYHbIE C AUCKPETHOCTbLIO
yctaHoBku o3 0,01-1,0 cm3

[OCT 17792

[OCT P 53228
roCTt 1770

[[OCT 25336

[OCT 29227
[OCT 29251

[1]



Llonyckaemcsa ucrnonb3ogame Opy2oe 0bopydoeaHue u npubopsi, noasonsowue
80CIpou3800UMb MEemMposIo2U4YecKUe xapakmepucmuKku, yKkasaHHble @ 0aHHOU memoduke

aHanuaa.

4.2 CraHpapTHble 00pa3ubl

[lpy  BbLINOSTHEHUXM  U3MEPEHUK UCNOMb3YIOT rocyAapCTBEHHbIe CcTaHAapTHbIe
obpa3ubl coctasa pactesopa conaAHouW kucnothl (1,0 Monb/,qm3) CO crneaylwmnmu
MeTposoruyeckumu xapakrepucTukamMmu:

e JdTTEeCTOBAHHOE 3Ha4eHue

(MHTepBan aTTECTOBaHHbIX 3HaYeHui), monb/am® 0,95 —1,05

¢ [paHULlbl 3HAYEHUI OTHOCUTENBbHON norpeLluHocTn — He bonee 1,0% npu P=0,95

4.3 BcnomorartesnibHble YCTPOUCTBA U MaTepuanbl

CTakaHbl XMMU4eckue sMmecTumocTbio 100 1 250 cm® [[OCT 25336
LitnuHapbl MepHbie [OCT 1770
PUnNbTpb! 00€330NEHHbIE [2]

BopoHku cTeknsiHHbie FOCT 25336
KonGbl KOHUYECKWEe BMECTUMOCTbIO 250 cM” [OCT 25336
KanesnbHuubl 4NA OQHOKPATHOU A03UPOBKU [[OCT 2533
XONoaunbHUK CTEKNAHHbLIN [OCT 25336
MarHutHas Mellanka niodoro Tuna

4.4 PeaKTuBbl

Kucnora consiHasi, oc.Y [OCT 14261
UMW KUCNOTa CoNAHan, X.\u. FOCT 3118
Kucnorta consiHaa, CTaHAapT-TUTP [3]

HaTpus rugpokcua, ctaHaapT-TUTP [4]
CTanaapT-TUTPbl ANA NPUroToBneHns

OydepHbIX pacTBopos — padbovux sTanoHos

C aTTecToBaHHbLIM 3Ha4YeHuem pH 4,01; 6,86 n 9,18 [OCT 8.135

MeTunosbil opaHXeBbli, 4.4.a

deHongTaneun [6]

Kanuit xnopucTtoli [OCT 4234
Boaa aucrunnupoBaHHan [OCT 6709
UWnu soaa ans nadbopaTtopHoro aHanuaa

(Aanee no TeKCTy gUCTUnNnpoBaHHas soaa) [OCT P 52501

rOCT 10818, [5]



5 TPEBOBAHUA BE30ONACHOCTU U OXPAHbI OKPYXXAIOLWEWU CPEbI

5.1 llpn BbINONHEHUNW aHanu3oB HeodxoAuMO codnwaaTh npasuna  TeXHUKKU

Oe3onacHOCTW, YCTaAHOBMIEHHbIE NpU  paboTe C  TOKCUYMHLIMWA, efKUMU W
nerkosocnnameHswowmmuca seulecrsamu no FOCT 12.1.005.

5.2 [MomeuleHne nabopartopuu AOMKHO COOTBETCTBOBATL TpeboBaHUAM noXxapHon
6esonacHoctu no FOCT 12.1.004.

5.3 JlabopaTtopus agomkHa umeTtb cpenctaea noxapoTtyweHus no FOCT 12.4.009.

54 [lpun pabote C anekTpoycTpoicTeamu [OOMKHLI cobnogartbests npaBuvna
anekrpobesonacHoct B cooteetcTBurn ¢ [ OCT 12.1.019.

6 TPEBOBAHUA K KBAJIMOUKALIUUA ONEPATOPA

AHann3 no AaHHOW METOAUKE MOXET NPOBOAUTH XUMUK-aHANMUTUK, UMEIoLLUU onbIT

paboTbl B XUMUYECKOW nabopatopun U Bnagelwmni TeXHUKON TUTPUMETpUYECcKoro !

NoTeHUUoMEeTPUYECKOro aHanuaa.
7 YCNOBUA BbINOJIHEHAA AHATTU3A

[lpy  NpUroTOoBNEHUU pPacTBOPOB U nNpoBeAEHUUM U3MepeHun cobniopgaloT
crieaqylowie BHEWHMWEe YCNnoBus: Temnepartypa okpyxawuwen cpegbl (15 — 30) °C;
OTHOCUTENbHAA BRaXHOCTb Bo3gyxa He Oonee 80% npu 25 °C; atmocdepHoe
nasnenve (630 — 800) mm.pT.cT. unun (84,0 — 106,7) klla.

BbinonHeHue N3MepeHnin NOTeHUMOMETPUYECKUM METOAOM NPOBOAOAT B YCNOBUSX,
peKOMeHAYyeMbIX B PyKOBOACTBE MO aKCnnyatauuu K npudopy.

8 OTBOP U XPAHEHUE MNMPOb

MeTopn otbopa u xpaHeHus npod — no N'OCT P 51592 «Bopa. Obwue tpeboBaHus K
otbopy npobx». Mpoby aHanuaupyT cpasy nocne otbopa. [AnutensHoe xpaHeHue npoo,
conpukacamwmxca ¢ BO3OYXOM, MPUBOAUT K CMELLEeHWI0 paBHOBECUA B KapOOHaTHON
cucteme. Tlp HEeBO3MOXHOCTU NpoBeLEeHUsT aHanu3a cpasy nocne otbopa npoodbl

HeoOXoAUMO XpaHUTb B MNOTHO 3aKkpbIThIX CcKNAHKax He 6ornee 1 wmecsua. [Ons
nccnenosaHu ¢ MOBLILWEHHOW TOYHOCTLIO — XpPaHUTb B 3arnasHHbIX amrynax, otkavyas
npeaBapuTenbHO BO3AyX U3 cBOOOAHOrO NpocTpaHCcTBa.



9 MOAIrOTOBKA K BbINONHEHUIO U3MEPEHUIA

9.1 NoaroroBka nabopaTtopHo# nocyabt

HoByto NabopaTopHYIO CTEKMAHHYIO Nocyay, MUNETKU NPOMbIBAOT a30THOW KUCNOTOMA
M MHOTOKPATHO AUCTUNNUPOBAHHOW BOOOM.

9.2 NpurotoBneHune pacTsopon

Onsa  npuroToBneHWs  peakTUBOB  UCMOMBb3YIOT  AUCTUMNUPOBAHHYIO  BOAY,

npeasaputensHo ocBoboxaeHHyto oT CO, kunsvyeHuem B TedeHue 15 MUH, a 3aTem

ObICTPO oxnaxaeHHyt. Boaoy xpaHAT B konbe, 3akpbiTOW Xxnopkanbuueson TpyOKon,
3anonHeHHoN HaTPOHHOW u3BecTblo He Donee 1 Mecaua.

9.2.1 PacTBOp CONAHOM KUCNOThI MONAPHOMW KOHLUEeHTpauun
C(HCI)=0,5 monb/aM® roTOBAT B COOTBETCTBUM C WHCTPYKUMEN MO NPUrOTOBMEHUIO
pacTBopoB u3 [CO unu crangapT-Tutpoe (0,1Monb/aM°), vcnonbays Ans pasBefeHust

oucTunnuposaHrylo Boay. [pu ucnonb3oBaHuu crangapT-TuTpa unu TCO  MonspHon

koHueHlTpauuu 0,1 MOJ'II::/,D,Ms obbem pactBopa aoBogaT Ao 200 cM”: npy NCNONb30BaHUU
CO monspHoit KoHUeHTpauwn 1,0 mons/am° — go 2,0 am°.

9.2.2 PactBop CONAHOW KUCS1OThI MONAPHOW KOHLUEeHTpaLuumn
C(HCI=0,1 monb/OM® rOTOBAT B COOTBETCTBUMW C MWHCTPYKUME NO MNPUFOTOBREHMUIO
pacteopoB w3 [CO wvnn  craHaapT-TUTPOB, UCMONL3YA ONA  pa3BeneHus
OUCTUNNNPOBAHHYIO BOAY.

donyctumo  NpuroToeBrieHMe pacteBopa CONSHOM  KUCNOTbl  KOHUEHTpaLuun
C(HCNH= 0,1 monb/om® no TOCT 4919.2; B MepHylo konby BMmecTumocTbio 1000 cm® c
Hebonbwnm  KonuyectesoMm obecconeHHOW BOAbl OCTOpPOXHO BBOAAT 8,5 cm®
KOHUEHTPUPOBAHHON CONTAHOW KUCNOThLI (NnoTHOCTL 1,19 r/cw13) (9,0 cm® NPy NNOTHOCTU
1,17 r/cme'),r rnocne yero A0BOAAT 00bLEM pacTBopa A0 METKW AMCTUNINPOBaAHHOW BOOOMN.

3TOM cnyyae KoadpdPuumeHT NonpaBku K KOHUEHTPpaUmmn CoNsHON KNCNOThE YCTaHaBNMaeaoT

no pacteopy HaTpus yrnekucnoro C(nNg,CO,) = 0,1 monb/am°®  cornacHo FOCT 25794.1.

KoadhuumeHT nonpaBku OCHOBHOrO pacTeopa pekoMeHAyeTcs npoBepsiTb OAWH pas3 B
MeCHL,

OCHOBHOW pacTBOpP COMAHON KUCIOTbl XPaHAT B 3aKpbITOW CTEKNAHHOW nocyae npw

KOMHaTHOW TemnepaTtype B MecTax, 3aljulleHHbIX OT nonagaHusi NPsiMbIX CONTHEYHbIX
nyden. Cpok xpaHeHusa 6 mecsLes.



9.2.3 PacTBOp CONAHOU KUCNOTbI MONAPHOW KOHUEHTPauun
C ( HC!) = 0,05 monb/am®

B MepHyto konby smecTumocTbio 500 cm’ nomewyaioT 250 cM® pacTBopa consiHow

KWCMOTbI MOMSIPHOM KOHUeHTpauwu 0,1 Monb/gM°, 06beM pacTBopa AOBOAAT A0 METKU
ANCTUNNUpoBaHHOM BOAOU U TWaTeNnbHO nepemelunsaloT. [lonpaBoyHbIN KO3 PULIMEHT
yCTaHaBMUBAIOT KaXKablK pa3 nepeg vucnonb3osaHvem.

PacTBop CONSAHOWU KUCIOTbl XPaHAT B 3aKPbiTOW CTEKNAHHOW Nocyae nNpu KOMHaTHOW

TemMnepaTtype B Mectax, 3allUulleHHbIX OT nonagaHua NpAMbIX CONHeYHbIX nyden. Cpok
XpaHeHus1 pacTeopa 3 Mecsua.

9.2.4 PacTBOp CONAHON KUCIOThLI MOSIAPHOMN KOHLUEHTpaLIUW
C (HCI) = 0,02 monb/am’
B mMepHyto konby smectumocTbio 500 cm® nomelyaior 100 cm’ pacTBopa CONAHOW

KUCNOTbI  MOSSIPHOM KOHUeHTpauun 0,1 monb/aM°, o6bem pacTBopa AOBOAST A0 METKM
OUCTUNNPOBAHHOW BOLOW U TujaTenbHO NepemMeLunBaloT.

PacTBOp CONSIHOM KUCNOTb! XPaHAT B 3aKPbITON CTEKASHHOW nocyae npyv KOMHaTHOW

TeMnepaTtype B MecTax, 3aliuuieHHbiX OT nonagaHus npaMbIX conHeyHbix nydyen. Cpok
XpaHeHua pacTteopa 3 Mmecsaua.

9.2.5 PacTtBOop ruapokcuaa HaTtpus  MOSIAPHOMU KOHUEeHTpauuu
C (NaOH) = 0,1 MONL/OM® rOTOBSIT B COOTBETCTBUM C WHCTPYKLUMENR NO NPUroTOBNEHMIO
PAcTBOPOB U3 CTaHAAPT-TUTPOB, UCNOMb3YA ANA pa3BeAcHNA ANCTUNNNPOBAHHYIO BOAY.

PacTBOp XpaHAT B 3aKpbITOA €MKOCTU U3 NONUMEPHOro matepuana npu KOMHaTHOW

TemnepaTtype B MecTax, 3alMLieHHbIX OT nonagaHua NPsAMbIX COfTHEYHbIX rnyden. CpokK
XpaHeHua pacrteopa 1 mecsau,.

9.2.6 O6pa3uoBbie Oy(epHble pacTBOPLI C aTTECTOBaHHbLIM 3HayeHnem pH 4,01;
6,86 1 9,18 npu Ttemnepartype 25 °C (N8 noTeHLMOMETPUYECKOro TUTpoBaHUA)

Obpasuosble BydepHble pacTBOPbl C aTTeCTOBaHHLIMU 3HAYeHUsMU pH 4,01; 6,86 1
0,18 npu Temnepatype 25°C roTOBAT W XpaHAT B COOTBETCTBUM C WHCTPYKUMER K
- CTaHAapT-TUTpam GydepHbix pacTBOpoB Ans pH-MeTpui.



9.2.7 AHpukaTtopsbl

9.2.7.1 PacTBOp MeTUNOBOIro opaHxesoro ¢ maccosou gonen 0,1%

HaBecky (0,1+£0,005) r meTunoBoro opaHXeBOoro NomMeLarT B MEPHYIO CKIAHKY Ha
100 cms, no6asnsiotT 80 cm’ ropaden gucTUNNIMPOBaHHOW BOAbL!, NOcne OoxiaXXAeHUSN
noBoAAT obbeM pacTaopa 4o MeTKU aucTunnuposaHHo# BOAOW.

PeakTuB XpaHAT B CKMNAHKE U3 TEMHOro ctekna. PacTBop yCcTou4uB B Te4YEeHue roaa.

9.2.7.2 PacTBop theHondTanenHa c Maccosoit gonen 1%

Hasecky (1,0+0,1) r dbeHondTanenHa nomewladT B MepHyto cknsiHky Ha 100 cm,
nodasnstoT 80 cCM° 3TUIIOBOrO cnupTa 1 4oBOAAT A0 METKU AuCTUNNMposaHHoOU Bogou. C
Henbio HeuWTpanusaLuu nonyyvyeHHOW HUAKOCTA A00aBnAIOT pacTBOp  LIesouu
¢ ( NaOH ) = 0,1 MOTb/aM° (40 NOSIBNEHUA YCTONUMUBOM cNaboil po30BOiA OKpacky).

PeakTvs XpaHAT B CKIMsiHKE U3 TeMHOro ctekna. PacTtBop ycTowymB B TeveHue 6

MecsiLIEB.

9.3 NMPEABAPUTENBHAA NOATOTOBKA NPOB

Ecnn B aHanuavpyemo/# BoAde NPUCYTCTBYIOT B3BElUEHHble BelwecTtsa, rnpoby
npeaBapuTencHo  UNbTPYOT Yepe3 OymakHble 00e330MeHHbie WNU  CTEKMNAHHbIE

PUNbLTPLI.

9.4 NOAIOTOBKA NPUBOPA

MNogrotoBky pH-meTpa, CTEKNAHHOrO W XnopcepebpsiHoro anekTpodoB K pabore
NPOBOAAT B COOTBETCTBUM C PYKOBOACTBOM MO 3KCNNyaTtauuu pH-meTtpa v nacnoptamu Ha

ANEeKTPoAbI.

[pagynpoBKy pH-metpa nposogaT no obpasuyosbim OydepHbIM pacTBopamMm B
COOTBETCTBMM C PYKOBOACTBOM MO 3Kcnnyatauuum pH-metpa W WHCTPyKUMEn no

npumMeHeHuio 6ydepHbIX pacTBopOB.

[lpoBepKy pH-meTpa ¥ 3NeKTpoA0B OCYUIEeCTBNAKT B COOTBETCTBUN C PYKOBOACTBOM
no akcnnyatauuu pH-meTpa unu B cnydyae OTCYTCTBUSA YKa3aHWW B pYyKOBOACTBE — Npw
NpoBeAeHUN Kaxaon cepuv aHanusos no nwdbiM aByM OydepHbiM pacTeopam. Ecnu
OTKNOHEHWe W3MepeHHOW BenuuuHbl pH oT 3agaHHoW npesbitwaeT 0,05 ea. pH, 7O

rpaqynposky pH-mMeTpa NPOBOARAT 3AHOBO.



10 TUTPUMETPUMECKUUA METOOQ C BWU3YANIbHbIM ®UKCUPOBAHMUEM
KOHEYHOWU TOYKU TUTPOBAHUS

10.1 CymyHocTh MeTOAA
Onpeaenenne kap6oHat-(CO;”) U rnapokap6oHaT-uoHOB ( HCO;) npoBoOAsT

nyTem nocnenosaTesnibHOro TUTPOBAHUA COMNSIHOM KUCTOTOW MOSAPHOW KOHLUEHTpauun
0,1 unm 0,5 Monb/,qm3 B 3aBUCUMOCTN OT OXWAaeMOW KOHLUeHTpauuu kKapboHaT- %

ruapokapboHar-uoHos. Metoauka npuMmeHumMma AnA aHanuaa BoA B AnanasoHe 3Ha4YeHUiA
pH ot 3,5 oo 9,5.

Mepeas cTagMA COOTBETCTBYET OTTUTPOBLIBAHWIO WoHOB CO;~ po HCO;, no

OKOHYaHuK nepBol ctaauu pH pacTBopa cocrasnseT npumepHo 8,3, NO3TOMY NepBYio
TOYKY KOHL|A TUTPOBAHUS YCTaHaABNMBAOT NO heHongTaneuHy.

Bo BTopoun ctagum noHsl HCO; ottuTposbiBaloTca Ao H,CO,, N0 OKOHYaHWU pacTBop

nveet 3Hayenue pH~4,5, noaToMy BTOPYIO TOYKY KOHUA TUTPOBaHUA ycTaHaBNUBAIOT MO
METUNIOBOMY OpaHXXeBOMY.

TuTtpoBaHne NPOBOAAT MO cxemMe (PUCYHOK 2).

1 Onpepenenne CO;" TuTpoBaHue

MNpoba + 4-5 kanenb pacmeopom HCI

cdeHondTanenHa; no pH 8,2
oKpacka obectipeynsaHue

OT PO30BOW 40 ManNUHOBO COX +H* - HCO;

[MpoaonxeHwe TUTPOBAHUSA 2 Onpepenexne HCO;
pacmeaopom HC/

no pH 4

B OTTUTPOBAHHYIO C

cbeHondTaneuHom npoby
OpaHXeBo-po30Ban oKpacKa + 35 Kanenb METUAOROrO

HCO; + H® — H,CO, OpaHKEBOro

PucyHok 2 - Cxema nocnegosarenbHoro onpeaeneHus kapbonar- u

ruapoxkapboHaT-uoHos

MeToauka He npuMeHMMa ANA aHanusa BOA, coaep)XalmuX aHUOHbl NYMUHOBLIX W

APYTnX npupoHblX OpraHn4YecKknx KUcnor. B aTtom cliydae pe3ysibTaTt aHanuia cneayet

9



NnpeacTaBnATb Kak oOLylo Weno4YHocTh npobbl, a He ToNbKo coaepaHwe kapboHaTt- U
rmapokapboHaT-MoHOB.

[lpn onpepeneHnn unoHoB kapboHaTHOW cuUCTEMbl pekomeHayeTcs wusberaTb
KOHTaKTa npodbl BOAbI C aTMOCcdepou.

OnpeneneHne cBOOOAHOW YIrONbHOW KUCMNOThblI BO3MOXHO B Bojax, He

coaepxawmx noHos, obycnasnuearoLux cBo6oAHYIO KUCNOTHOCTL (H ™, HS™, — COOH ).

OnpepeneHve  csobogHoW YyronbHoW kucnothl (CO,) B BOAHLIX pacTBOpax

OCHOBaHO Ha konuyecrtseHHoM nepesoge CO, 8 HCO, c nocneaywliuM onpeaeneHnuem

rnapokapboHaT-uoHOB TUTPUMEeTpuveckum metogom. B kayecTBe TUTpaHTa UCMOMNbL3YIOT
DACTBOp rvapokcuaa Hatpua MOnApHOW KoHueHTpauum c( NaOH ) = 0,1 Monb/am°. TouKy
3KBUBANEHTHOCTU (PUKCUPYIOT NO U3IMEHEHUI0 OKpacku pacrBopa C UCMNONb3oBaHUEM

nHavkatopa eHondTaneunHa.

TuTpoBaHue

pacmaopom NaOH
no pH 4

CO, +OH — HCO;

cnabo-po3oBasn oKpacka

[Mpoba + 3—5 kanerns
dheHondTaneuHa,

pacTsop becuBeTHbIN

PucyHok 3 — Cxema onpegeneHua cso004HON yronbHOW KUCNOTHI

10.2 BbinonHeHue uaMepeHUil MacCoBOW KOHLIEHTpaLuu kapooHar-,

rmapoxapooHaT-MOHOB U CBOOOAHOK YIrONbHOU KUCNOThI

B 3aBUCUMOCTU OT OXXuaaeMoW KOHLUEHTpauun kapboHaTt- U ruapokapdboHaT-MoHOB B
KayecTBe TUTPaHTA UCMNOMbL3YIOT COMAHYK KUCMOTY MONAPHOW KOHUeHTpauuu 0,1 unwu

0,5 MOMb/CM®. PexomeHayembin obbem npodbl BOAb!, KOHUEHTPAUUA TUTPaHTa U obbem
biopeTkn npuseaeHsl B Tabnuue 4.

OpHoBpeMEHHO NPoOBOAAT aHanNu3 AByxX NapannenbHbiX Npoo.
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Tabnuuya 4 — PekomeHgyemeble o6bemsbl Npod Boabl

MaccoBas KOHUeHTpauus | PekomeHayeMbIi ’ KOHUeHTpauus | Obbem |
rmapokapOoHaT- NOHOB, obbem npolbul gns | KNCNOTI, i BlopeTku,
mr/am’ aHanuaa, monb/am’ cm®
cM®

CB. 60 10150 BKIOY. 100 0.1

Cs 150 no 500 BJItoM. 50 0,1 25

Cs 500 o 1000 BKioY. 25 01 25
Cs 1000 80 3500Mm 15 “ 25

10.2.1 BbInonHeHne UaMepeHnii MaCCOBOM KOHLUEHTPaLN KapOoHaT-UOHOB

B  KOHW4Yeckyio konby BMecCTUMOCTbl0 250 cM® BHOCAT MEpPHOIl NUNETKOW WUNW
MepHoi kondon obvem aHanusupyemonh npobbl BOAbLI B 3aBUCMMOCTU OT OXUAAeMOW
KOHUeHTpaumMu kapboHat- 1 rngpokapdoHart-uoHos. [dobasnsawT 3-5 kanenb pactBopa
deHondTanenHa U TUTPYIOT PacTBOPOM COMSAHOW KUCAOTbLI. [TUTpOBaHWe BenyT npwu

MOCTOSSHHOM nepemMeilunBaHnu Ha ©Oenom d¢doHe, npudaBnAa KUCNOTY NO Kannsam.

OxoHuyaHueM TUTpoOBaHUA sBnseTcst obecusevynBaHue pacteopa. OTmevaioT oO6beEM

N3pacxogoBaHHOWU KUCNOThI.

3

[lo OKOHYaHWU TUTPOBAHUA perucTpupyroT obvem pacteopa Vi, CM°, noweawunin Ha

TUTPOBaHMeE.

10.2.2 BkinosniHeHue HU3IMEpPeHUU MaACCOBOM KOHLEHTpauuu ruapokapooHar-

NMOHOB

K ottutposaHHou no 10.2.1 npobe npubasnsior 3 kannu MeTUNOBOro opaHXeBoro

N TUTPYIOT TEM XEe PacTBOPOM COMAHOW KUCMOTLI A0 Nepexona XenTton OKpacKuh B
OpaHXeBO-pO30BY!0.

[1ns Oonee 4eTKoro BbIABNEHUA MOMEHTa OKOHYaHus TUTPOBaAHUA peKomMeHOyeTcCs
nposoAuTb TUTPOBaHWE B NPUCYTCTBUUM KOHTPONbHOW npobbl, ANA 4ero psigoM C

TUTPpyeMoi npoboil nomMelalT Takylo e MopLuMio aHanuavupyemoit Boabl (BO BTOpPOA

CKINAHKe), BHOCAT 2—3 Kannu pacTeopa METUNOBOro OpaHeBoro.

[TO OKOHYaHUX TUTPOBAHUA pPerucTpupyloT obbem pacrteopa Vo, cM°, nolweawnii Ha
TUTpoBaHUE.

AHanorn4yHo NPOBOAAT TUTPOBAHME BTOPOW napannenbHon aHanu3npyemoun npoobi.
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10.2.3 BbinonHeHue u3MepeHui MacCOBOW KOHLUEHTpauuu ruapoxKapooHar-

MOHOB B OTCYTCTBUU KapOOHaT-MOHOB

B KkoHuudeckylo konby smectumocTtbio 250 cM’ BHOCAT MEepPHOW NUNETKOW unn
MepHOW konbol o6bem aHanusMpyemol npoObl BOALI B 3aBUCUMOCTU OT OXWUOAEMON
KOHUEeHTpauuu rmapokapboHaT-uoHoB. PekomeHgyemble 06bemMbl Mpod BoAbl NpuBeaeHb!
B Tabnuue 4. [JobasnsawT 3 kannu pacrTsopa METWUMNOBOINoO OpaHXeBoro U TUTPYIOT
PacTBOPOM CONSIHOW KUCAOTbl. TUTpoBaHWe BeAyT NPU NOCTOSSHHOM NepemeLlnBaHun Ha
denom doHe, npubaBnas kucrnoty no KannaMm. OKoHYaHWMeM TUTPOBaHUA SABIIAETCA
n3MeHeHue LBeTa pacTBopa 13 XEeNToro B 0paHXXeBo-po30BYH0.

3 -
[0 OKOHYaHUU TUTPOBAHUA PEerucTpupyloT odbbem pacteopa V), CM™, noweawnn Ha

TUTpOBaHWe,
AHanormniHo NPOBOAAT TUTPOBaHWE BTOPOW napannesnbHoin aHanuanpyemoun npoobi.

10.2.4 BbinonHeHue wu3MepeHUW MACCOBOW KOHUeHTpauuu CcBOOOAHOW

YronbLHOW KUCNOTbI

PekomeHayemblid 06bem npobbl Bogbl 1 00beM OlopeTkn npuseaeHst 8 Tabnuue 5.
B KOHUYECKYID KONy BMeCTUMOCTbIO 1000 (500) CM° BHOCHT MEepHOU KOnooW

(unnuHgpom) odbem aHanusnpyemoir npolbl BOALI B COOTBETCTBUW C PpeKOMEeHaaunamMu

Tadbnuubl 5.

Tabnuua 5 — PekomeHayemble o0beMbl Npod BoAbI U 00bem OlopeTkn

MaccoBasi KOHUeHTpauus PekomeHayembl 00bem O0bem DlopeTKH, |
cBODOAHOW YrONbLHOW npoObl AnA aHannaa, v’ |
KUCMOTb!, Mr/AM° T
Ot 2,0 go 8,0 BKkntou. 500 1

C8.8.0 10 60 BKIHOY. | 500 10

CB.60 a0 100 BKMHOM. 250 ‘ 10

[dobaenawr 3 — & kanens pacrtBopa deHondTaneMHa U TUTPYIOT XWUAKOCTb
pacTBOpPOM rugpokcuaa HaTtpua MONApHOW KoHueHTpauun ¢( NaOH ) =0,1 Monb/am° no
nosBneHus cnaboro po3osBoro okpawusaHvs. lossnsiowasncs pos3osas okpacka 6bicTpo
McyesaeT ns-za MefneHHon peakun rugpartauin no ypasHeHuo

co,+H,0=H,CO,
TutpoBaHue BefyT [0 YCTOWMMBOW OKpacKW pacTsopa, He ucyesawwen n He

onegHeiloulen B TedeHne 3 — 5 MUHYT. PerucTpupylot pacxop pacrsopa rMapookKucu
HaTpUs 4O OOCTUXKEHUA YCTOUYUBOW OKpaCcKn nHauKarTopa.
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Mo oKOH4YaHWUWM TUTPOBAHUA Mo GOpeTKEe OTCHUTLIBAKOT 0OBbEeM pacTBopa rmapokcuaa
HaTpua d , nowegliui Ha TUTpoBaHKe.

AHanoruyHo NPoBOAAT TUTPOBaHWE BTOPOI nNapannesnbHon aHannavpyemou npoobi.
11 METO4 NOTEHUMWOMETPUHECKOIO TUTPOBAHUA

11.1 CymHOCTbL MeToAa
MoTeHUMOMETpMYECKUA MeTo4 OCHOBAH HAa YCTAHOBMEHWM KOHEYHOW TOUKM
TUTPOBaHUA MO 3aBUCUMOCTU paBHOBECHOrO MoTeHuuana WHAWKATOPHOro anekTpoaa oT

cocTaBa pacTteopa. [ns onpépeneHus ruapoxkapboHar- U KapboHaT-uOHOB B KavecTBe
MHANKATOPHOrO NPUMEHSIOT CTEKNAHHLIW anekTpod. [uTpoBaHwe NpoBOAAT B ABE CTaAUM:
no 3HavyeHua pH 8,2 (onpedeneHue kapboHam-uoHos) u pH 4,5 (onpeodeneHue

2udpokapboHam-uoHos).

OaHOBpPEMEHHO NPOBOAAT aHanu3 ABYX napannesibHbix npoo.

11.2 BhinonHeHWe U3aMepeHnit MaccoBOM KOHLIeHTpaLuuu KapboHaT- u

rmapokKkapooHar- MOHOB

B 33aBUCMMOCTA OT OXMAAEMOW KOHLEHTPaLMX MOHOB WCMOMb3YIOT CONSHYIO
KNCNOTY MOFSIPHOW KOHUeHTpauwn 0,02; 0,05, 0,1 unu 0,5 monb/cm®. PekoMeHayeMbiii

o6beM npobbl 1 KOHLIEHTpaUnsa TUTpaHTa npuseaeHsl B Tabnuue 6.

Tabnuua 6 — PekomeHgyembie 06bembl Npob BoAbl ¥ KOHUEHTPALMK CONAHOU KUCNOTHI
MaccoBas KOHUeHTpaLuA PekomeHgyembil obbem | KOHLUEeHTpaLusa ConsiHon |

rmapokapboHaT NOHOB, npodbl ANA aHanuaa, KUCNOThI, |
Mr/Am’ cM° | MOnb/aAM”
OT 10 10 50 BKMIOM. 50 0,02
Cs. 50 no 150 BknoM. 25 -~ 002
CB.150 go 600 skniou. _ 25 0,05 -
- CB.600 oo 1500 Bkniov. 25 0,1

CgB.1500 go 6000 Bkrit0v. 25 0,5

B cTtakadH BmectumocTtbio 250 (100) CM° BHOCST 0OGBEM aHannanpyemon npobil

Boabl. B pacTtBop norpyxaioT CTeknsHHbIA (MHAMKaATOPHbLIN) U XnopcepebpsHbIi

(anekTpoa cpaBHeHUA) anekTpodbl. CTakaH ycTaHaBnMBaKOT Ha MarHUTHYIO MeLanky W
nepemMeLlunBaloT CoO CKOpPOCTbIO, MPU KOTOPOW He obpasyeTcs BOpOHKA. TuTpoBaHue seayT

PacTBOPOM COMAHOA KUCMOTbl MPU MNOCTOAHHOM nepeMeilunBanun go pH 8,2, B6nM3N

TOUKW SKBUBANEHTHOCTU NpubaBnas KMCNOTy Nno Kannsam.

Mo OKOHYaHWU TUTPOBaHUA MO BGlopeTke PerucTpupyloT o6bem pactsopa Vi, cMm’,

noLleaLnn Ha TuTpoeaHue xkapboHaT-MoHOB.
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NpogonkatoT TUTpoBaHue npodbl BOALI TEM XE€ pacTBOPOM CONAHOW KUCNOTHI A0
pH4.5, 6nnan TOYKM 3KBUBANEHTHOCTU Npubasnssa KUCMOTY NO Karnnam.

[0 OKOHYaHWUU TUTPOBAHURA PErucTPUpyT od0bem pacteopa Vo, cM°, nolueawmnii Ha
TUTPOBaHWE ruapokapdoHaT-MoHOB.
AHanoru4Ho nNpoBoaAT TUTPOBaHWE BTOPOW napannenbHon aHanusnpyemou npoosl.

11.3 BbinonHeHne U3aMepeHu MacCoBO KOHLEHTpauun ruapokapoboHar-uoHos

B OTCYTCTBUU KapOoOHaT-uOHOB

B crakaH BmecTMMOCTbio 250 (100) cM® BHOCAT 06beM aHanuaupyemoii npobbl
BoAbl. B pacTBOp MOrpyXamT CTeKNsHHbIR U xnopcepebpsHbii anexkTpoabl. CTakaH
yCTAHABNMBAIOT Ha MarHUTHYl0 Melanky, TWTPOBaHWe BeayT PacTBOPOM COMSAHOW

KUCNOTbI NpuU NOCTOSAHHOM nepemMelunsaHnn Ao pH4,0, 6NU3n TOUYKK IKBUBANEHTHOCTH

npubaBnan KUCNOTY NO Kanssm.

Mo okoHYyaHuM TUTPOBaHWS NO GlOpeTke OTCUMTLIBalOT o6beM pacTeopa V;, cMm’,
noweawuy Ha TUTpoBaHue

AHanorM4yHo npoOBOAAT TWUTpPOBaHWe BTOPOW MapannensHoil aHanusnpyemomn
NpooBbi.
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12 OBPABOTKA PE3YINbTATOB

12.1 Maccosyio KoHueHTpauuio kapboHat-uoHos (C_ ., ), Ml‘/ﬂMa BbIMMCNAIOT NO

0%

opmyne
~_2F,-C-30-1000

—

CO%- 4

C

MaccoByio KOHLEHTpaumio ruapokapGoHaT-uoHoB (C, . ), mMr/aM®, BbluUCHSIOT No

HCO3

cdbopmyne (npu TuTpoBaHum no pasgenam 10.2.3 u 11.3 V,=0)
c -V, -7)-C-61-1000

HCO; 74 ’

roe Vi~ ob0beM pacTtBopa CONAHOW KWUCMOTLI, noweawni Ha TUTpoBaHwe, C
dheHonpTanenHom, cMm>;

Vs— 06bem pacreopa COM{HOW KACNOThL!, Noweawi Ha TUTPOBaHUE, C METUNOBLIM
OpaHXeBbiM, CM°;

C — MonsipHas KOHLEHTPaUuUsl pacTBopa CONAHOIM KUCNOTb, MONb/AM®;

30 ~ akBuBaneHTHbIN BeC kapboHaT-UOHOB;

61 — axBuBanNeHTHbIN BeC rmapoxkapboHaT-UOHOB;

V — 06bem Npobbl BOAbI, BIATLINA HA aHanNU3, cm”.
dopmMynbl  pacyeToB  OaHbl C YYETOM TOro, YTO  KO3(PUUMEHT nonpaBKu

pacTteopos HC/ paseH 1.

12.2 Maccosylo KoHUeHTpauuio ceoboaHOW yrosisHOU Kucnotvel Cg, mr/om®,

BbIYUCNAIOT o popmyne
~a-C-44.1000

Cc:oz S

V
a — 06beM pacTBopa MAPOKCMAA HAaTPUSA, NOLEALWNIA Ha TUTPOBAHUE, CM°:
C — MonsipHas KOHLEHTpauusa pacTBopa rMapoKcvaa HaTpus, Mons/am’:

44 - 3xBUBaNEHTHbIA Bec CO, B AAHHOWN peaKyuu;

) ~ 06beM nNpobbl BOAbI, B3ATLIN HA aHan13, Cm°

dopmyna pacyeTta gaHa ¢ yvyeToM TOro, 4to koaduumeHT nonpasku pacTsopa

rMAPOOKUCH HaTPUS MONRPHON KoHueHTpauwn ¢ ( NaOH ) = 0,1 monb/am® paseH 1.

12.3 BbivucneHusa npoBogaT ANA KaXaon U3 Asyx napannenbHbiX npob, nonyyaa X,

MW X, COOTBETCTBEHHO.
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13 MPOBEPKA NMPUEMIIEMOCTU PE3YJNIbTATOB AHAJIU3A, MNOJIYYEHHbLIX B
yCnoBUAX NoOBTOPAEMOCTMW

13.1 PaccuutbiBalOT cpegHee apudmeTudyeckoe 3HayeHve [OBYX pesynbTaTtos
eAMHUYHbLIX aHanu3oB X, U X,, Nony4YeHHbIX cornacHo pasgenam 10,11,12:

X, + X,
5 :

13.2 Bbiuucnsior adbconioTHoe 3HavYeHue npeaena nosTOpPAEMOCTW, WUCTONb3ys

X =

(1)

OTHOCUTENbLHbIE 3HAYEHUS, NpuseaeHHbie B Tabnuuax 7 n 8.
r=0,01-(rot,%)- X . (2)
13.3 OnpepensioT pacxoxgeHne mexay ABYMA napannenbHbiMu pe3yfibTaTamu
aHanuaa U cpaBHUBAKOT C NpeaenomM NOBTOPAEMOCTU, NPOBEPAS ycrosue:
X, - X,|<r. (3)

Ecnu ycnosue (3) BbiNONHAETCA, TO 0Da pe3ynbraTta cyutaloTcs npmemMnemMbiMn v B

KayecTBe OKOHYATEenNnbHOro pesynbrara NnpuHUMaloT cpegHee apumMmeTnyeckoe HauveHue,
BblYncreHHoe rno copmyne (1).

13.4 Ecnu ycnosue (3) He BbINONHAETCS, NONy4aloT elle oAnH pe3ynbTaT aHanuaa
(X3).

13.5 CpaBHUBAIOT MaKCUMasibHOe pacxoXaeHue C KPUTUYECKOU pPa3HOCTLIO,
UCMONb3ys OTHOCUTENbLHbLIE 3HA4YEeHUs1, NpuseaEHHbIE B Tabnuuax 7 n 8:

(Xmax _ Xmin ) S CR(()BE')S L (4)

CRSY = 0,01-(CRSs... %)+ X.

Tabnuya 7 - OTHOCUTeNnbHbIe 3HaYeHuss npefenoB MNOBTOPSEMOCTU ANA  ABYX

pe3ynbTatoB eOAuHUYHOrO aHanu3a U KpUTUYEeCKON pa3HOCTU ANA Tpex pe3ynbTaToB
aHanusa npu P=0,95

Tumpumempuyeckut memod

,D,HaI'ISSOH KOHHBHTpaLIVIﬁ, ﬂpeﬂen NOBTOPAEMOCTH OTHOCUTEenbHoe 3H_3':.I8Hlj|_e
mr/om® (OTHOCUTENBbHOE 3HayYeHwe | KPUTUHECKoW pasHocTU Ans
Mexay ABymMA peadynbratamy | TPEX pE3ynbTaToB aHanusa

aHanuaa), r o, % CRY). oy %o

Orio0mods0smer | 8 o
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Tabnuua 8 — OTHOCUTenbHble 3HAYeHWA npeaenoB MNOBTOPAEMOCTU ANA  ABYX

pPe3ynbTaTtoB eAMHUYHOINO aHanusa N KPUTUYECKOW pasHOCTU ANA Tpex pe3ynbTaToB
aHanusa npu P=0,95
[TomeHyuomempu4yeckuli Memoo

[lnana3oH KOHLlEHTpaLlW:‘I, [lpenen nosTopseMoCcTH OTHOCUTEenbHoe 3HauvyeHue
3 . l
Mr/om (oTHOCUTENbHOE 3HaYeHue KOUTUHECKON pasHOCTU AnA |

| Mexay AByMA pesynbrtatamu | TPEX pe3ynbTaToB aHanusa

aHaJ'IVISa), YoTH; % C (25 OTH» % |

| OT 10 40 100 BiCHON. 17 20

OT1 100 o 3500 BknioM. 11 ‘ 13
- e e ]

13.6 Ecnu ycnoeue (4) BLINOMHAETCH, TO 3a OKOHYaATeNbHbIA pe3ynbTaT NpUHUMAIOT

cpegHee apndpmeTudeckoe Tpex pesynbTaToB aHanuasa:

}:Xl +X2 +X3 |
3

13.7 Ecnn ycnosune (4) He BbLINONHAETCA, TO B KavecTsBe pe3ynbTarta aHanusa

(5)

NMPUHUMAIOT BTOPOE HauMeEHbLLEeE 3HaYeHNe N3 Tpex pe3ynbTaToB aHanusa (Mepuaxa).

14 NMPOBEPKA NPUEMIIEMOCTU PE3YINbTATOB AHAJIU3A, NMONYYEHHbLIX B
yCrnoBusiaxX BOCINPOMN3BOAMMOCTW

14.1 PacxoxaeHue mexay ABYMS pesyrnbTataMu aHanmsa oqHOW U Toi e npobbi,

Nnony4eHHbIMU B pasHbix naboparopusax (Xin X:), He 4OMKHO NpeBbiWwaTtbh abcontoTHOro
3Ha4YeHus npenena socnpoussogumocTty R. AbconioTHoe 3HaveHne BOCNpou3BoanMOCTH

R onpenensaioT, UCNonb3ys OTHOcUTENbHOEe 3HaveHue (R, %), npuseneHHoe B Tabnuuyax 9
n 10:

R=0,01-(R_, ,%)-?, Mr/am®, (6)

rne X — cpefiHee apudmeTuyeckoe OBYyX pe3ynbTaToB aHanmsa, nosnyvYeHHbIX B
pa3Hbix nabopartopusx:

=21 72 mr/ow®, (7)
O0a pesynbraTa CUMTAITCA NPUEeMNEeMbIMIA NPY BbINONHEHUU YCNOBUS:
P—(.l —_leSR. (8)

B atoMm cnyvyae 3a OKOHYaTenbHbIi pesynsbTaT aHanusa npuHUMalT cpeaHee
apudMeTUyeckoe 3HauveHue [ABYX pes3ynbTaToB aHanmaa, nofiyYeHHbIX B pa3HbIX

naboparopusx, no copmyne (7).
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Tadbnmya 9 — OTHOCUTENnbHble 3HAaYeHWA npeanenoB BOCNPOUIBOAUMOCTU  NpU
nopeputensHoi sepoaTHocTn P=0,95
Tumpumempuyeckuil memod

[nanasoH KOHUeHTpaLui, [penen socnponsBogUMOCTH

Mr/am° (OTHOCUTENbLHOE 3HaYeHue aonyckaemoro
pacxoxxaeHus Mexay ABYyMS pesynbraramu,
nony4yeHHbIMU B pasHbix nabopatopusax),

R, x %
OT1 10 oo 100 sKkntOM. 25
| OT 100 oo 3500 BKnOM. | 14
Tabnuua 10 — OTtHOcUTesNbHbIE 3HAYeHUs npegencs BOCMPOUIBOAUMOCTU Tpw

noseputenbHon sepoAaTHoOCTU P=0,95

[MTomeHyuomempuyeckul Memogd

[lnanasoH KoHLUeHTpayui, [Tpegen socnpouasogqnuMOCTH
mr/am’ (OTHOCUTENbHOE 3HAYEeHne [IONYCKaeMoro |

pacxoxpeHus Mexay — ABYMS pes3ynbraramu,

NoSlyYeHHbIMU B pa3HbiX nadopatTopusx),
Ry % |
— — —
OT 10 po 100 Bkntowu. 28
OT1 100 no 3500 skntoM. 17

15 ODOPMITEHUE PE3YNBLTATOB U3MEPEHUA

15.1 PesynbTaTt aHanusa npeacraBnsioT B BUAE:
(X + A), wr/am®, P=0,95,

roe X — pesynbTaT aHanuaa, nonyyYyeHHb B COOTBETCTBUMU C MPOMUCHIO HacTosLenR
METOANKM;

+A — abconioTHoe 3HaYeHue nokasaTtens TOYHOCTU MEeTOLQUKMN.

JHa4eHue A paccyuTbiBalOT No hopmyne:
A =0,01-(£58) X, (9)

rae o — OTHOCUTENbHOE 3HaYeHwe nokasaTtena TOYHOCTU METOAWNKU, NpuBeaeHHoe
B Tabnuuax 2 v 3.

15.2 PesynbTaT aHanusa B fOKyMeHTax, BblgaBaembix nabopatopueit, aonycTtumo
npeacrasnsATb B BUAE:
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(X £A), mriom’,
rnoe A, — abconTHOe 3HauyeHue XapaKTEepUCTUKUA MOrpeLiHOCTU pesynbTaToB

N3MEepeHWA, YCTaHOBMNEHHOe npu peanu3auun MeToauku B nadopatopuu  ©

obecneynBaemoe KOHTponem cTabunNbHOCTU Pe3ynbTaToB N3MEpPEHUIA.

[MpumeuvaHue — Xapakmepucmuka rozpewHocmu (nokazamesns moyYyHocmu

peaynbmamoas aHanu3aa) A, Mmoxxem bbimb yecmaHo8/1eHa Ha OCHO8€ 8bIpaXKeHUusl.
A, =0,84-A (10)

¢ nocriedyrowumMm ymoyHeHUeM rno Mepe HakonneHus uHgopmayuu 8 ripoyecce KOHmMpOons
cmabunbHOCMU pe3ynbmamos aHanuaa.

15.3 pn npeacrasneHnn pesynbTaTtoB aHannsa ykasbiBaloT:

—  KOSMIMYECTBO pes3ynbTaTtoB eauMHWUYHbIX onpeneneHn, UCNonb3oBaHHbLIX ANN
pacyeTta pesynbraToB aHanuaa,

— cnocob onpegeneHusa peaynbTaTa aHanusa: cpegHee apudmeTudeckoe aHayeHue

Unn meagmaHa pesynbtatoB euHN4YKOrO aHaiaa.

16 KOHTPOJIb KAUECTBA PE3YIIbTATOB AHAJIU3A

16.1 OcHOBHbLIE NONOXEeHUA

16.1.1 KoHTponb KadyecTBa pe3ynbTaTOB aHanusa npu peannsaumm MeTouKn B
nabopatopuu npegycmMaTpuBaeT crneayowme Buab! KOHTPOnS:

— KOHTPONb ucnonHutenem npouenypbl BbINOMHEHUA N3MepeHnin (Ha OCHoBe OUEeHKK
norpeLwHoCcTU NpY peannsauun oTASNbHO B3SITON KOHTPOMbLHON nNpoueaypbl);

— KOHTpOnb CTaOUNbHOCTN pe3ynbTaToB aHanuaa (Ha OCHOBe KOHTPONS

CTabunbHOCTYK cpeaHeksagpaTUYHoro OTKNOHEeHUs BHyTpuUnabopaTtopHOWn
NnpeynsnoHHOCTW, NOrpeLlHOCTH).
16.1.2 lNepuoanyeckuit KOHTPONb NpoLleaypbi BbINOMHEHUA aHaNn3a UCMONHUTENEM,

a Taloke KOHTPOJSib CTabUNbLHOCTU pe3ynbTaToB aHanuaa pernameHTUupyloT B PykoBoacTBe
MO KavyecTBy nabopaTopuu.

16.2 OnepaTuBHbLIN KOHTPONL NpoLeaypbLl aHanu3a

16.2.1 OnepaTuBHbLIA KOHTPOIb Npouenypbl aHanusa NpoBOASAT C Lenblo NpoBepKU

roTOBHOCTU nabopatopuu K npoBefeHuto aHanusa pabouvx npob unu oueHkn kadyecTsa

pe3ynsTaTtoB aHanusa kKaxaoun cepuu padoumx npob, MNONYyYEHHbIX COBMECTHO C
pe3ynbTaTOM KOHTPONbLHOrO uaMepeHus. OnepaTuBHbIA KOHTPONMb MNPOBOAAT B
crnenylowmx crnyyanx:

—~ NpU BHEAPEeHUU MeTOoUKU:
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—  fpU BLIABNEHUU HaKTOPOB, KOTOPbIE MOrYT MOBMAUATE HA CTabUNbHOCTH
pe3ynLTaToB aHanu3a (CMeHa peakTMBOB, UCNOMb3OBaHWE cCpPeAcTBa U3MEepeHusa nocne

peMoHTa 1 T.4.);

— NPpU NoNyYeHun ABYX U3 TPEX nocneaoBaTenbHbIX pe3ynbTaToB aHanu3a padbouunx
npod B BUAE MeanaHsbl.

16.2.2. OnepaTuBHbLIA KOHTPOMNb Npoueaypsbl aHanusa npoBoAUT HENoOCpeACTBEHHO

WCNONMHUTENb aHanusa Ha OCHOBE OLEHKW OTAENbHO B3ATOW KOHTPONbHOW npoueaypbl

(K,) v cpaBHeHus peaynbTata npoueaypb! C HopMaTUBOM KoHTpons (K).

16.2.3. OnepaTuBHbIA KOHTPOMb Mpoueaypbl aHanusa NpoBOAAT MO chneayloLlen
cxeme:

npoBeAeHne KOHTPOIbHOIO WU3MEPEHUs U MonyyeHue pesynbTaTta KOHTPONbLHOW
npouenypbl;
pacyéT pesysnbrara KOHTPONbLHOW Npouenypbl (K, );

pacyeT HopMaTtuBa KoHTponsa (K);

peanu3auma  pellarulero npasina  KOHTPONA — conocCTaBl/ieHne pedylbiaTa

KOHTpONbHOI NpoLeAypbl C HOPMATUBOM KOHTPOSISI U BbIBOALI MO pe3yribTaTaM KOHTPOoNs.
16.2.4 OnepaTuUBHbIA KOHTPONb nNpoueaypbi aHanuda MoXeT ObiTb NpoBenéH no

OAAHOMY W3 anropuTmoB. C rnpumeHeHnem obpasyos AnA KoHTpona (no 16.3) wnu ¢
npumMmeHeHnem metoga Aobasok (no 16.4).

[py opraHMsaumn KOHTPONA UCNONHUTENb aHanu3a B COOTBETCTBMW C BbiOpaHHbIM

anroputTMoOM MNpoBEeAEHWA KOHTPOMbHOW npoueaypbl aHanuisa BblOupaet (npu
HeobXoaAMMOCTU TOTOBUT) CpeacTsa KOHTPOoNS.

16.2.5 PesynbTaTbhl U3MEpPeHWUW, noNlyvyeHHbie nNpu OonepatuBHOM KOHTpoOsie
npouegnypbl aHanusa, nNpoBOAMMOro C KaXpow cepuel pabouux npod, Moryr ObiTb

MCNONb30OBaHbI NPU peanuaauun nNbon U3 Gopm KOHTpons CTabUbHOCTYU pe3ynbLTaTos
aHanuaa.

16.3 OnepaTMBHbLIA KOHTPONL C NPpUMEHeHUeM oOpa3LoB ANA KOHTPOSSA

16.3.1 B xadvecrBe o00OpasuoB Ana KOHTponss MoOryr ObiTb  MCNONb3oBaHbl
cCTaH4apTHbie obpasusl npupoaHou BoAabl. [lpumeHsemble o06pasubt AOMXKHbI ObiTh
afgeKkBaTHbl N0 COCTaBy aHanuavpyembiM npodam sop. lMorpellHocTe aTtTecToOBaHHOro

3HayeHna obpasua He gomkHa npesbitwath 1/3 norpeliHoCcTW pesynbTaTtoB aHanuaa,
nony4yaembiX N0 MeToAUKe.

16.3.2 [lony4yaioT peaynbTat aHanu3a B cooTeBeTcTBUM ¢ pasgenamum 10,11,12
HacToauwen metoanku. B kavectBe pesynbraTa KOHTPOMNbHOIO WU3MEpPeHus 6OepyT

pe3ynbTar aHanu3a obpasua ANA KOHTPONA, paccuuTanHbih no dopmyne (1). Ecnw
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ycrnosue (3) He BbINOMHAETCA, TO aHanua obpasua Ans KOHTPOMA NOBTOPSIOT, NPU 3TOM
pe3ynbTaThl nNpeabiaywmx aHanusos otbpackisaioT. [lpy NOBTOPHOM MNpeBbIlLIEHUN
npegena noeropsemoctyn (ycnosue (3) — BHOBb He BbLINONHAETCA), BbISCHAIOT WU

YCTPaHAIOT MPUUUHLI NOABIIEHUS HEYOBNETBOPUTENbHOW NOBTOPSEMOCTU pe3ynbTaToB
aHanu3a. B kayecTse pe3ynbTaTta KOHTPOMLHOrO U3MepeHus MoXeT ObiTb MCNONb3oBaHO

TONbKO cpefHee apudpmMeTuveckoe 2-x pesynbraToB aHanusa obpasua AnsA KOHTPOnNS,

pacxoXaeHue mMexay KoTopbiMU He nNpesbilaeT npegena nosropsaemMocTtu (ycnosue (3)).

16.3.3 PeaynbTaT KOHTpONbHOU Npoueaypbl X, paccuyuTbiBaloT No popmyne:
K, =[X-C|, (11)

rne X — peaynbTaT KOHTPOSILHOrO WM3MEpeHUs KOHUEeHTpaumu B obpasue Ans
KOHTPONS:
C — aTTecToBaHHOE 3HauyeHue KOoHLeHTpauuu ruapoxapboHaT-uoHoB B obpasue ans

KOHTPOSA.

16.3.4 HopmaTu koHTponsa ( K') paccyuTbiBaloT no dopmMmyne:
K=A, (12)

rae iAn— XapakKtepnCrtiuka NorpewHoOCT™ pe3ybTaToOB KOHTPOJIbHOIO U3MEepeHUd,

COOTBETCTBYIOLLAA aTTEeCTOBaAHHOMY 3HauYeHuIo obpastia Ans KOHTPOnNS.

3HayeHne A, paccyuTbiBaeTcsa no hopmyne:
A, =0,84A. (13)

16.3.5 Peanusauyus petualolero npasuna KOHTpons.

[lpouenypy aHanusa npusHaloT yaoBNeTBOPUTENbHOW, ecni BbINONHAETCA ycnosue:
K ,|< K . (14)

[lpn HEeBbLINONHEHUU 3TOro YCNOBUA KOHTPONbHYIO npoueaypy nosTopsoT. [lpu
NOBTOPHOM HeBbINOSIHEHUU YycnoBuA (14) BLIACHAKT NPUYMHLL, NpuBogAWMe K
HeynoBNeTBOPUTENBHOMY pe3ynbTaTy, U NPUHUMAOT MepPbl K UX YCTPaHEHUIo.

[lpumevyaHue -~ Ecnu 8 paboyed npobe ycmaHo8/IeHO omecymemeue
2uOpokapboHam-uoHO8 Ha ypoeHe HWkHel apaHuybl oOuanasoHa KoHUueHmpayul,

ycmaHos81eHHo20 MemoouKoUu aHasnuia, mo ama pabouyasi npoba ¢ agedéHHol dobaekol

audpokapboHam-uoHoe C, Moxem cnyxumbs obpasyom 0Ona KoHmpons ¢

a

ammecmoeaHHbiM 3HayeHuem C_. [lpu amomM onepamueHbili KOHMPOb npoyedypbl

aHanusa npoeoosim aHano2u4Ho ¢ pasdenamu. 16.3.2—16.3.5. B s3mom cnyyae

pesynbmam KoHmponebHou npoyedypsl K, paccyumsieaom o ¢gpopmyne:

K,=X~-C,, (15)
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20e X — pe3ynbmam KOHMPO/IbHO20 U3MEePeHUsi KOHueHmpauuu a2udpokapboHam-

uoHo8 8 ocbpa3sye Osia KOHMPOIIS,

C, — eenu4uHa 0obaeku.

16.4 OnepaTuBHbLIA KOHTPONbL Npoueaypbl aHanu3sa ¢ NpUMeHeHUeM mMeroaa

noodaBok

16.4.1 CpeacrtBamMu KOHTPONA ABAAIOTCA NPoObl cTabunbHOro cocrtasa U 3TU Xe
npobbl C¢ u3BecTHon pobaskol onpenenseMoro KomnoHeHTa. PaGouve npobbl aAns

nposefeHna onepaTuBHOrO KOHTPONA BbiGMpaloT TakuMm obpasoM, 4ToDbl KOHUEHTpauuma
ruapokapboHaT-u»oHOB B HUX Haxogunacs B uccrneayemom avanasoHe, ykasaHHOM B

Tabnuuyax 2 u 3. AHannanpyemyto npody pnenst Ha 2 yactu. OgHy YacTe OCTaBnAoT 6es

W3MeHeHUs, BO BTOpyl AenaioT gobasky ruapokapboHaTt-moHoB C,, BernvuuHa nobasku

nomkHa coctaBnate 100-150% oT copepxaHua rmppokapboHaT-noHoB B npobe. B
YCNOBUSIX BHyTpunabopaTopHoOn NPeLmn3noHHOCTU (O4HW U Te Xe peakTUBbl, OAWH U TOT

e npubop) nposoaAT aHanua npobbl ¢ BBegéHHOW pobaskoi MOHOB rnapokapboHaT-
VNOHOB.

16.4.2 B cooTBeTCcTBUU C pasgenamu 10,11,12 nony4valoT pesynbTaTthl KOHTPONBHbIX

M3MEepPEeHUA KOHUEHTpauun rugpokapboHaT-uoHos B paboyen npobe — X # B pabouven

npobe ¢ BHeC&HHOW M3BECTHOW [0D0aBKOW aTTECTOBaHHOW cMecu ruipokapboHaT-noHos —

X,,,. [lpoBoaAaT npoBepky npuemnemMocTu no pasgeny 13.

Ecnu ona pesynbTatoB eAuHWYHOro aHanusa npobbl unu npobsl ¢ AobasBkon He

BbINOMAHSAETCA ycnosue (3), TO NOBTOPSAIOT aHanna, Aaslwuit HenpuemMriemMmble pesynbTaThbl.

[lpn noBTOPHOM npeBbllieHUn npefena nosTopsiemocTv (ycnosvme (3) BHOBb He

BbINOMHAETCH), BbIACHAIOT U YCTPAHAIOT MPUYMHBLI MOABMNEHUA HeyA0BNEeTBOPUTENbLHOIA
NOBTOPSEMOCTU pe3ynbTaToB aHanuaa.

B xayecTBe pe3ynbTaTtoB KOHTPOSibHLIX U3MEPEHUA KOHUEHTpauuu ruapokapboHar-
MoHOB B npobe n B npobe c pobaskoit MOryT ObiTb MCNONb3OBaHbl TOMLKO CpeaHue

apudmMeTudeckue ABYX pe3ynbTaToB efuHUMYHbIX ONpefeneHuii, pacxoXpeHue mexay

KOTOPbLIMU He NpeBbillaeT npegena noeropsemMocTy (ycnosue (3).

16.4.3. Pe3synbTaT KOHTPONLHOU Npoueaypbl K, paccuntbiBaloT no doopmyne:
R; =)—(.n+d ‘—'}n -Cd . (16)

16.4.4. HopmaTtus koHTponsa K paccuntbiBaloT no popmyne:

K = VA.sz Xn+0 +A§I Xn ) (17)
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roe A . —Xapakrepuctuka NorpellHocT pe3ynbTatoB KOHTPOSIbHOIO UamMepeHus,

RGEY.

COOTBETCTBYIOLLAA coaepxaHulo ruagpokapboHaT-uoHoB B npobe ¢ aobaskoi,

paccuyuTaHHasa no dopmyne:
Ay =0,01-8, - Xnia, (18)
+A, — XapaKrepuctuka norpewHoCTU pesynbTaToB KOHTPOMNbHOIO U3MepeHus,
COOTBETCTBYIOWAR coAepXaHuio ruapokapboHaT-uoHos B npobe, paccyuTanHas o
cbopmyne:
Aj xq =0,01-85 - X, (19)
+6,— OTHOCUTENLHOEe 3HaJYeHWe XapaKTepUCTUKU MOrpellHoOCTU pe3ynbTaToB

aHanua3a, ycTaHoBMNeHHoe Npu peanu3aun meToauku B naboparopuu n obecneymsaemoe
KOHTpOneM cTabunbHOCTU pe3ynbLTaToB aHanuaa.

16.4.5. Peannaayus pewaioulero npasuna KOHTPONS.
K,|< K. (20)

[lp HeBLINONMHEHUU 3TOro YCNOBUSI KOHTPONbLHYIO npoueaypy nostopsioT. [pw
NOBTOPHOM HeBbinonHeHun ycnosusa (20) BLIACHAKT NPUYUHBLL, nNpuBoasLUMe K

HeyAOBNEeTBOPUTESNTbHOMY pe3ynbTaTy, U NPUHUMAIOT Mepbl K UX YCTPaHEHUIO.
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[Tpunoxenue A

(o6sa3aTenbHoOe)
[OCT P 51592-2000 Bopna. O6wume TpebosaHua K oTOOpY npod
FOCT P 52361-2005 KoHTponb oObekra aHanutuyeckuit. TepmMuHbl 1 onpegeneHuns
FOCT P 52501-2005 Bopa ana nabopaTopHoro aHanu3a. TexHu4yeckne ycnoBus
[OCT P 53228-2008 Becb! HeaBTOMaTU4ecKoro aencteunn. HYacte 1. Metponornyeckue v
TexXHu4eckue TpeboBaHus
[OCT 8.135-2004 [locymapcTBeHHasi cuctema obecneyeHws eguHcTBa U3MEepeHUun.
CtaHpapT-TUTPpsI 4NS MpyUroToBneHuns dydepHbIX pacTsopos-paboynx atanoHoB pH 2-ro u
3-r0 pas3psigoB. TexHuueckne W Metponoruveckue xapaxkrepuctuku. MeTtoabl KX
onpeaeneHus
FOCT 12.1.004-91 Cuctema craHgaptoB ©OesonacHocty Tpyaa. [loxapHas
besonacHocTh. ObLmne TpedoBaHus
FOCT 12.1.005-88 Cucrema ctaHgaptos besonacHoctu Tpyna. Obujue caHuTapHo-
rurneHnyeckue TpebosaHus K Bo3ayxy pabovein 30Hb]
[OCT 12.4.009-83 Cuctema ctaHgaptos 6esonacHocTy Tpyaa. loxapHaa TexHuka ans
sawntbl obvekroB. OcHoBHbLIE BUAbLL. PasmelleHue u obcnyxusasune
FOCT 12.1.019-79 Cucrema ctaHgaptoB 6e3onacHoCcTU Tpyaa. InekrpobesonacHocCTb.
Obuve TpedoBaHnsa U HOMEeHKNaTypa BUAOB 3alUUThI
[OCT 1770-74 llocypa mepHas nabopaTtopHaa creknsaHHas. UunuHapbl, MeH3ypku,
kono6bl, Npobupkn. OOLWKUH TeXHUYecKne yCnoBus

[OCT 3118—77 KucnoTa conaHast. TexHu4eckue ycnosus

[OCT 423477 Peaktusbl. Kanuu xnopuctoiit. TexHnyeckue ycnosus

[OCT 4919.1-77 Peaxktussl n ocobo 4uctblie BeujecTBa. MeToabi NPUrOTOBNEHUS
PaCcTBOPOB UHAUKATOPOB

[OCT 6709-72 Boga guctunnuposaHHas. TexXHU4eckue ycnosusn
[OCT 10816-64 MeTunosbiit OpaHKeBbI

[OCT 14261-77 Kncnorta consHas ocoboi HUCToThl. TexHnyeckue ycrnosusl.

[OCT 14919-83 IneKkTponnuThbl, 3MeKTPONIUTKU 1 Xapo4Hble anekTpouikadsl GbiToBble.
OBbuine TexHuveckue ycnoBus

[OCT 17792-72 Onektpoa cpaBHeHusi xnopcepebpsaHblii HacblWweHHbli 06pa3LioBbii, 2-
ro Kknacca

[OCT 25336-82 lNocyna n obopyanosaHue nabopaTtopHble CTeKnsHHbIE. TUMbi, OCHOBHbIE
napameTpbl U pasmMephbi

[OCT 25794-3—-83 Peaktusbl. MeToahl NPUTOTOBNEHWUS TUTPOBAHHLIX PACTBOPOB
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[[OCT 27025-86 Peaktusbl. Obume ykasaHus Nno npoBeeHMNIO UCTIbITAHUIA

[OCT 29227-91 lNocyaa nabopatopHasa creknaHHasa. [lnneTkn rpagymnposaHHblie. HacTtb
1. O6wue TpeboBaHUA

[OCT 29251-91 [locyaa naboparopHaa cteknaHHana. biopetkun. Yactb 1. Ob6wwme
TpebosaHus

[OCT 30813-2002 Boaa 1 sogonoaroToska. [epMuHbl 1 onpeaeneHus
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Mpunoxexnue b
(cnpaBo4HOE)
bubnuorpadus
[1] Ho3saTopbl nuneTouHbIe
C AMCKPETHOCTBIO ycTaHoBku 4o3 0,01-1,00 cm®
[2] PunbTpul ob6e3soneHHblie

[3] ConsHan kucnoTa, cTadfapT-TuTp
[4] HaTpusa rugpokecug, cTtaHaapT-TUTp
[5] MeTuUnosbli opaHXeBbIi

[6] PeHoONndTanenH
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