HEHTP HCCIEXOBAHUA U KOHTPOJISA BOIBI

VTBEPXKIIAIO

I'naBHEBIH HEXEHEp

I".®. I'mymenkosa
d_ 77 2005t

METOAHKA
BBINOJTHEHHS H3MEPEHHH MacCOBOM KOHIIEHTPAlHK XJIOPHA-HOHOB

B NPoGax CTOUHBIX BOJ apreHTOMETPHYECKHM METOAOM

1B 2.07.05-01 «A»
®P.1.31.2002.00640

Caukr-ITerepbypr

2005


http://www.mosexp.ru/energeticheskoe-obsledovanie.html

1B 2.07.05-01 «A»
1 HazuauyeHue H 06J1acTh IPUMEHEHUA

Hacrosmu#i TOKyMEHT yCTaHAaBIMBAaeT METOMUKY BBIMOJNHEHHS M3MEPEHHH MAacCOBOH KOHLEH-
TPALIMH XJIOPHI-HOHOB B IIP06aX CTOYHBIX BOJA THTPHMETPHYECKUM (apreHTOMETPHYECKHM) METOIOM B
nnanasore ot 10 1o 100000 mr/m’.

2 XapaKTepHCTHKA NOTPEMHOCTH H3MepeHMiX

Meroavka BHIIONHEHHs H3MepeHHi obecnieyuBaeTr ¢ BeposTHoCcTHIO P = 0,95 momyuenue pe-
3yNbTaTOB M3MEPESHUI C IOTPEIHOCTEIO, He NpPeBbIAtoel 3HAYeHHH, NPUBEASHHEIX B Tabnuue 1.

Tabmuna 1

Jlnanaszon n3MepeRuit MaccoBol | XapaKTepHCTHKA IOTPEMIHOCTH (FPAHAIE! MHTEPBANA, B KOTOPOM |

KOHUECHTpauHuy XJIOpUA-HOHOB, TIIOrPEIIHOCTE HAXOMHUTCA € I[OBCpHTCJILHOﬁ BECPOATHOCTBIO
/oM P =0,95), =8, %
ot 10 1o 100000 10

ITpuMmeyanye—MeTONMKA MO3BONAET NPOBOANTH H3MEPCHHA CONEPXKAHHA XIJIOPHI-UOHOB O
400 mr/ mv’ Ge3 pasGaBieHHs HCXOMHOM Mpobs! Bozbl. [P MaccoBo# KOHIEHTPALME XJIOPHA-HOHOB B
1poGe cemme 4000 Mr/ iM> IPOBOAAT KOHTPOJs TOYHOCTH PE3yJIbTaToB H3MEpeHHit no 12.2.

3 Ilpunnuno MeToxa usmépeuuii

Ipuxun MeToa 3aKIOYAETCS B PEaKIMK OCAXACHUA XIIOPU-HOHOB B HEUTpanpHOH WM Cla-
6omenouno#t cpene (pH 6-10) TiTpoBaHHEIM pacTBOpoM cepebpa a30THOKHCIIOTO B BHAE MaJIOpacTBO-
PHAMOTO Xnopuaga cepe6pa. B xauecTse HHAYKATOpa NPUMEHSIIOT paCTBOP KaJlMsl XpOMOBOKHMCJIOTO.

OnpeneneHnio MEINAIOT MYTHOCTH ¥ LBETHOCTH BOJ. BH3yalsHO MyTHEIE M (HIH) HBETHBIE IPO-
65l IIepex onmpeeIeHHIEM OCBETIIIOT CYCICH3HeH IMPOKCH A aMIOMHHMS M 06eCIBEUMBAIOT aKTHBHU-
POBaHHBIM yIJIeM 110 9.2.

®ochaThl MENIAIOT ONpEAENEHHIO IPH MACCOBOM KOHIIEHTpauuk Gonee 25 mr/mv’. Xeneso B
KOHIIGHTPALAX, IPEBHINAIONEX 10 MI/IM> MEMIAET TOYHOMY YCTAHOBJIEHHIO TOYKH SKBUBANEHTHOCTH.
H36srTounoe comepixaHue jxelie3a MOXeT ObITh YCTpaHeHO B ciaboluenoyHoi cpene nmyreM GrisTpoBa-
HMS TIPOOEL.

ApresTOMEeTpUYECKH BMECTE C XJIOPHAAMH ONpelesOTCs OpOMHMIBI M HOIMIBI, KOTOPhIE B
CTOYHBIX BOJAX OOBIYHO HPUCYTCTBYIOT B KOHIIEHTpALHAX, HE OKa3bIBAIOIINX CYINECTBEHHOrO BIMSHUSL
Ha U3MEPECHHUE COACPXaHMUA XIIOPHOOB.

4 CpepacTBa H3MepeHHI, BCIOMOTaTeJbHBIE YCTPOHCTBA, PEAKTHBBI H MATEPHAJIBI
4.1 Cpencrsa u3mMepeHuit

4.1.1 Becu na6oparopusie oomero HasgaveHud mo I'OCT 24104-88, 2 xiacca ToYHOCTH ¢ Hau-
GonpiuuM npenenoM s3semmsanus 200 r.

4.1.2 Kon6r mepasie no I'OCT 1770-74, 2-ro wiacca TOYHOCTH.

4.1.3 mwmaaps 1 Mer3ypku meprsie o 'OCT 1770-74, 2-ro kiacca TOYHOCTH.

4.1.4 Tlunerxw rpagynposarnsie mo [OCT 29227-91, 2-ro knacca TOUHOCTH.

4.1.5 Bioperku o 'OCT 29251-91, 2-ro xnacca TOUHOCTH.

4.1.6 Tepmomerp crexisHHbI nabopatopusii mo 'OCT 28498-90 ¢ ueno#t menenus 1 °C u
IManazoHoM u3Mepenui ot 0 xo 60 °C.

4.1.7 TocynapcTBeHHBIE CTaHAAPTHEIE 00pa3Ibl COCTaBa BOOHBIX PaCTBOPOB XJIOPHL-HOHOB, Ha-
npumep, 'CO 7436-98, I'CO 6687-93.

4.1.8 pH - MeTp mo6oit Mozenu ¢ npeaenoM nonyckaeMoit norpemuocty no + 0,05 ex.pH.

4.2 PeakTussl

4.3.1 Kucnora cepuas o 'OCT 4204-77 vinu crannapt- TaTp (pukcaHan).
4.3.2 Harpus ruppoxcun no 'OCT 4328-77 nnu crannapt- THTp (puKcanan).
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4.3.3 Kanuit xpomoBoxucieii no 'OCT 4459-75.
4.3.4 Cepebpo azorroxucnoe no 'OCT 1277-75.
4.3.5 Ammuax Bogusiit mo 'OCT 3760-79.
4.3.6 Harpuit xm0opHCTHI#A cTaHAapT-TUTP (bHUKCcaHAT).
4.3.7 Kpacup! amomoxanuessle no FOCT 4329-77.
4.3.8 Yroap akTHBHpOBaHHEIA o TY 6-16-3075-88.
4.3.9 Boga nuctummupoBanHas o 'OCT 6709-72.

4.3 BenomorarensHoe 060pyI0BaHHE H MaTePHANEL

4.2.1 CymmnpHeli mkad snextpraeckui obmenabopaTopHOro Ha3HAYEHHUS.

4.2.2 TlinTka anexTpryeckas ¢ 3akperroit cnmpaisio no FOCT 14919-83.

4.2.3 Kon6s! mnockoxorHsle konuyeckue no F'OCT 25336-82.

4.2.4 Boponxu crexnsaunsle o 'OCT 25336-82.

4.2.5 lllTaTnB META/UTHYECKUH C KOJBIIaMH H JTaIIKaMH.

4.3.10 QOunsTpsl 00€330JICHHEIE «CHHAS JICHTA.

4.3.11 dunsTpoBanbHas Gymara nobas.

4.3.12 bymara HHIUKaTOpHAs YHHBEpCANbHAS JUIL H3MEPeHNUs 3HaueHus pH pacTBopa.

Bcee PCaKTHBbI OOJDKHBI UMETH KB&JIH@HK&LIHIO X.9. HJIK 4.7.a. IIor[chaeTca HCIIONIB30BAHUC
CpeacTB HBMepeHHﬁ, BCIIOMOTI'aTeJIEHOI'O oGopynosaHnﬂ U PEaKTHBOB C METPOJIOTHYECKUMH ¥ TEXHUYEC-
CKHUMH XapaKTEepUCTHKaMH HE XYX€ YKa3aHHBIX.

5 TpeGoBanus Ge3onacHOCTH

Ipu BRIIOMHEHMH aHATH30B HEOOXOXMMO COOMIONATh TpeGOBaHNS TEXHUKH Ge30MacHOCTH NpH
pabote ¢ xuMuueckumu peaktuBamu o 'OCT 12.1.007-76 u I'OCT 12.4.021-75.

ITpu paGore ¢ ameKTpoycTaHOBKaMHK NODKHEI COOMIORATHCS TpeGoBaHus MO 31eKTpoGe30nacHo-
cri o 'OCT 12.1.019-79.

IMomemenue nabopaTOpuH JODKHO COOTBETCTBOBATh TPpeOOBaHMIM ITOXKapHO# 6e30macHOCTH o
I'OCT 12.1.004-91 u mmeTs cpenctsa noxaporymenus no 'OCT 12.4.009-83.

VicnionBuTeNH JOJDKHEL GBITH POMHCTPYKTHPOBAHH! 0 Mepax Ge3omacHocTH mpu pabore ¢ Ha-
rpeBaTensHBIMU Hpr6Gopamy. Opranusanms obydenns paboTaromux 6€30MacHOCTH TPYAa HPOU3BOIMT-
cs o 'OCT 12.0.004-90.

6 TpeboBanus k KBaIH(PUKAHA oepaTopa

Onpenenenue comepXaHus XJIOPHI-HOHOB MOXET BBHIIONHATH JaOOpaHT - XAMHK, HMCIOIIHI
cpeiHee crenuaibHoe obpa3oBaHme, OUbIT paboTs! B 1a00OpaTOpUH aHANH3A CTOYHBIX BOJ, OCBOMBIIIHIA
naHHy10o MBU u nmoxrBepAMBIINii COOTBETCTBHE XapaKTEPUCTHK MOTPEMHOCTH HOpPMAaTHBaM KOHTPOJS
TOYHOCTH 110 paszneny 12.

7 YcoBuS BHIIOIHEHAS H3MepeHni

TIpn moaroToBKe X BHIIONHEHHIO M3MEPEHHH M IPH HX NPOBENECHHHM HEOOXOXUMO cOOJIOAaTh
YCIIOBHS, YCTaHOBJICHHEIE B PyKOBOICTBE IO SKCILTyaTalliH MIIM B NACHOPTaX CPENCTB H3MEPEHHH H
BCIIOMOTATENBHOro 06opyaoBanus. Vi3mepenus 00EMOB BOJIBI H PACTBOPOR IPOM3BOMAT IIPH TEMIepa-
Type okpyxatomeii cpesi ot 15 mo 25 °C.

8 Or6op npob

O61uue tpebosauus k otbopy npobd no F'OCT P 51592-2000. O6bem mpoOsI BOAK! IS Opese-
neHus foMKeH GbiTh He Meee 0,5 am°. [TpoBhr OTGHPAIOT B CTEKISHHYIO MM IIACTHKOBYIO MOCYY.
Awnaus Ipo6 mpoBOJIAT HE MO3JHEE, YeM Jepes Mecdll mocie ux ot6opa. [Ipo6sl monyckaeTcs XpaHuTh
Ip1 KOMHATHOH TeMIlepaType.
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9 IloaroToBKa K BHINOJHEHHIO H3MepeHU

9.1 IIpuroToBiaeHNE PacTBOPOB M PEAKTHBOB

9.1.1 PacTBOp CepHOIi KHCIOTH MOJIApHOi KornenTpaiuy C(1/2H2S04) = 0,1 mons/mv’ (0,11).

Jlna npurorosneHus 1 o’ pacTBOpa B MEPHYIO K0JOy BMECTHMOCTBIO 1 a’ HaITOJIOBUHY 3a-
NOJHEHHYIO AMCTHUTMPOBAHHON BOJXOH MOMEmAoT 2,8 oM’ KOHIIEHTPHPOBAaHHOH CEPHOM KUCIIOTHI M
JOOBOXAT JO METKM AMCTHIUIMPOBaHHOH Bono#. B ciyduae mpuMeneHms craHpapT-TUTpa (puxcaHasa)
FOTOBST COrJJaCHO MHCTPYKIIHH 10 IpuMeHeHnio. Cpok XxpaHeHus — 1 rox.

9.1.2 PacTBOp rEIOpOKCHIA HaTpua MomspHo# konnenTpanuun C(NaOH) = 0,1 MOJIB/IM’ (0,1 n).

Hns npuroroBnerns 1 oM~ pactopa 4,0 T THAPOKCHIA HATPHS PACTBOPSIOT B HMCTHILUIHPOBAH-
HO# BOJIE, OXAXIAIOT IO KOMHATHOM TeMIIEPATYpHI, IIEPEHOCAT B MEPHYIO KOJIGY BMECTHMOCTBIO 1 M
M JIOBOJAT O METKH NUCTH/UIMPOBaHHOH# BOXOH. B ciydae mpuMeHeHHs cranmapT-tuTpa ((hrkcanana)
PacTBOp TOTOBAT COINIACHO MHCTPYKIMM IO NPHMEHEHHIO. PacTBOp XpaHAT B MOMUATHIICHOBOH eMKo-
CTH.

Cpox xpaHeHns - 6 Mec.

9.1.3 PacTBOp HATPHS XJIOPHCTOro MOApHO#H Kormentpamus C(NaCl) = 0,1 moms/mv (0,1x).
PactBop roToBsaT M3 cranmapT-THTpa (hHUKCaHANA) HATPHSA XIOPHUCTOrO COINIACHO HHCTPYKIUHM 110
npuroropneHmnio. Cpok xpaneHus- 6 Mec.

9.1.4 PactBOp-cepebpa a30THOKHCNIOTO MOMspHO# KoHHeHTpauun C(AgNO;) = 0,05 MonB/m°.

Jinsa npup6ToBnenns 1 aM’ pacTBopa B MepHO# K0Ge BMECTHMOCTBIO 1 M’ B HEGONBIIOM KO-
JIM4ECTBE JUCTHIIHPOBAHHOH BOXEI pacTBopsioT 8,4937 r cepebpa a30THOKHCIOrO, NPEABAPUTENLHO
shicymennord npe 105 °C, i noBoxsT 06BEM PAcTBOpA 1O METKH JHCTHIIMPOBAHHON BOIOH. PacTBop
XpaHAT B 6yThUIA M3 TeMHOTO crekiia. Cpok xpaHeHHs -1 mec.

9.1.5 YcrasoBieHHe MONPaBOYHOTO KodddunmenTa pacTBopa cepeGpa a30THOKHCIIOrO MOJAp-
Holt xonnentpaumn C(AgNO3)=0,05 moms/om

B KoHH4eCKyIO KonGy BMecTHMOocThO 200 — 250 oM’ mamerxoi BHOCAT 5 oM, (Vn, cv’), pac-
TBOpPa HaTPHA XJIOPHCTOr0, IPHroTOBNeHHOro no 9.1.3, 1 moBoxaT 066eM pacTBopa B KONOE AUCTHILIH-
poBaHHo# BoAo# 10 100 cM’. 3ateM BHOCAT 1 cM® pacTBOpa Kallks XPOMOBOKHCIIOTO, IIPHIOTOBIEHHONO
10 9.1.6, u THTPYIOT pacTBOPOM cepebpa a30THOKHCIIOro, IPUrOTOBIEHHOTO 1o 9.1.4, 1o mepexoxna ox-
PacK{ U3 IMMOHHO-XENTO B OpaskeBo-xenTyto. PUKCHpYIOT nokasanus 6roperxu (VO, CM3).

IMonpasounsrit koadpunuent (K) pactBopa cepebpa a30THOKHUCIOr0 BRIYUCIAIOT IO dopMmyIe:
K = (2:Vn)/V6.

3HayeHHe nompaBoYHOro koshduuuerTa fomkHO OBITH paBHEM (1,00 t 0,03). INompaBogmHsri
k03 dULUHEHT ycTaHaBIUBAETCA IIPH IPUTOTOBICHAH CBEXETO PacTBOpa cepebpa a30THOKHCIOTO, HO HE
pexe 1 pasa B HememO.

9.1.6 PacTBOp KayIMsi XpOMOBOKHCIIOTO, 5 %

Jins npurotoBienns 1 iM> pacTBopa B HEGOBIIOM 06beMe IUCTHILTHPOBAHHON BOXBI PACTBO-
pstoT 50 I Kamus XPOMOBOKHCIIOTO ¥ IpHOABIIOT PacTBOp cepedpa a30THOKHKCIIOTO, IPUrOTOBJIEHHOTO
no 9.1.4, xo MoMeHTa Hagana 063})330BaHHSI KpacHoro ocapxa. Pacteop orcrausaror, GbuisTpyIOT B Mep-
HYIO KOOy BMECTUMOCTHIO 1 IM” ¥ OBOAAT 00BEM pacTBOpa 0 METKH JUCTHIUIMPOBAHHOHN BOHOM.

PactBop xpanst B 6yTHUTH H3 TeMHOTO cTeKiia. Cpok XpaHeHHus - 6 Mec.

9.1.7 CycnieHsas JuIs Koarysiuy

125 r amoMOKaJMeRbIX KBACIIOB PacTBOPSIOT B | Jive JUCTHINMPOBAHHOH BOIBI, HATPEBAIOT 11O
60 °C u nocrenenno [pH [OCTOSHHOM MEepeMEINNBAHMM TPMINBAIOT 55 cM’ pacrtBopa aMMHaKa IO
4.3.5. Tlomy4eHHBIH pacTBOp OTCTAHUBAIOT B TEYEHHE 4Yaca, CIMBAIOT PAacTBOP, M OCAIOK [IPOMBIBAIOT He-
KaHTalHed JUCTHUTHPOBaHHOM BONOH IO MCUE3HOBEHHUA B IPOMBIBHOMN BOJE KAYECTBEHHOMN pPeakiUy Ha
xnopunel. Cpox xpaHeHus - 1 rox.
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9.2 YcrpaHeHHE MEINAFOIIETro BIMSHUS MYTHOCTH U IIBETHOCTH

Ha 100 oM’ npo6s! npubaBnsIoT 5 oM’ CYCNIEH3MH I'MAPOKCHAA aJIFOMUHUSA, IDUTOTOBIECHHON 110
9.1.6. Cmecs BCTPAXMBAIOT, JAIOT OTCTOATBCA HECKOJBKO MUHYT, 3aTeM (QHIBLTPYIOT Yepe3 GyMaKHBIH
GUIBTP «CHHSIA JIEHTa» U [IPOMBIBAIOT 0CA0K IUCTHIUIMPOBAHHOM BOIOM.

OKpacKy LBETHBIX paCTBOPOB YCTPaHSIOT BCTpaxuBanueM 100 oM’ npo6st ¢ 0,5 r aKTHBHPOBaAH-
HOTO yrisg (mpermapaTr HE NOJDKEH COJEPXKAaTh XJIOPHAOB, YTO YCTAHABIMBAETCS XOJIOCTBIM ONBITOM C
aucTuiapoBanHoit Bomoi). ITocne obecnseunBanms npols! ee GQUIBTPYIOT depes GymMaxHbI GUIBT
«CHHSASA JIEHTA» B 0CANOK IIPOMBIBAIOT JUCTHILIHPOBAHHOM BOJOH.

Paz6aBnenue npo6sl BO BpeMs YCTpaHEHHS MEIIAIOIINX BIMIHUM (QUKCHPYIOT H YIATHBAIOT IPH
BEIYHCIIEHUH Pe3yNbTaTOB M3Mepenui mo 11.1.

10 BeinosHenue n3mMepeHmit

10.1 OmpenensioT KHCIOTHOCTh aHANM3UpyeMoii mpoOsl ¢ momomisio pH-MeTpa MM yBUBEp-
canbHOM uHAMKAaTOpHOH Oymaru. 3Hauenue pH nomxHO HaxomuThCA B MHTepBane or 6 mo 10. Ecmu
3Hayenune pH npo6BI BEIXOIUT 32 3TH Npelelibl, TO MPOBOAAT HEUTPAIH3AIIMIO 11pOGE! THAPOKCHAOM Ha-
Tpus 110 9.1.2, ecnu pH npo6s!1 Menbine 6, Wik cepHO# KucnoTol 1m09.1.1, ecnu pH npo6sr Gonsie 10.

10.2 B xoHH4YecKyIo KonGy BMecTHMOCTBIO 200 - 250 oM moMmemaror 100 oM’ (MM MeHbLIMiE
o6BeM, foBeeHHEN 10 100 cM® IHCTHIMPOBAHHON BOO#) POGHIBTPOBAHHOM IPOGHI, HPHOABIIIOT
1 cM’ Kamus XpoMOBOKHCIOTO 110 9.1.6 H, TIPH IOCTOSHHOM NePeMEIMBAHMH, TUTPYIOT PACTBOPOM Ce-
pebpa a30THOKMCIIOro 1O Iepexona JIMMOHHO-KEITO! OKpPacKH B OpaHIKEBO-XKeNTyI0. OUKCHPYIOT 10-
Ka3aHus OFOPETKH.

10.3 Paz6aBnenue nmpo6rl GUKCHPYIOT H YUHATHIBAIOT IPH BEIMHUCIeHH: 1o 11.1.

10.4 Cornacro 10.2 mpoBoaar xomocto#t omsIT co 100 oM JUCTHUTHPOBAHHOM BOZBI, KCIIONb-
3yeMo#t U1t pa3GapIeHNs IPOGHL.

10.5 PexoMenayeTcs THTPOBaHHYIO XOJOCTYIO IIpo0y UCIOIB30BATh UL CPABHEHHS TIPH THTPO-
BaHHHM Ipo0.

11 Brrunciienue 0 ohopMiIeHHE Pe3yJIbTATOB H3MepeHnii

11.1 MaccoByI0 KOHIEHTPAIHIO XJIOPHI-HOHOB B NpoGe, C, MI/IM° BEMHCISIOT 110 GopMyIIe:

(Va-Vb)-K-Cm-3545-1000 Kp
C= ®
14

rae  Va- ofseM pacTBopa cepebpa a30THOKHCIIOT0, H3PACXOJOBAHHOTO HA THTPOBAHHE POGBL, CM;

Vb - o6beM pacTBOpa cepebpa a30THOKHMCIIOrO, H3PaCXONOBAaHHEIH HAa THTPOBaHHE NPH MpOBe-
JIEHHH XOJIOCTOTO OIBITA, CM ;

Cm - MonpHas KOHIEHTPalKs pacTBopa cepebpa a30THOKuCHoro, Cm = 0,05 Mons/m;

K — nonparounsi k03¢ dunueHT pacTBopa cepebpa a30THOKHCIIOrO;

V - 06Bem npo6sl, B3ATHIH M ONPE/CICHN, CM3,(C y4eToM pazbaBneHus 1o 9.2);

35,45 - sxBUBaNeHTHAd Macca XJI0pa;

Kp — xoapdunuenT pazbasnenus.

ITpu HEOOXOMMOCTH NPOBEPKH NPUEMIIEMOCTH PE3YJBTATOB U3MEPSHHUH B YCIOBUAX NOBTOPAEMO-
cTH (HanmpuMep, o TpeOOBaHHIO 3aKa3yMKa HIIM B Cly4ae aHAIN3a CIOMKHBIX Ipob) Monyyalor JBa pe-
3yJbTaTa H3MEPEHHH MacCOBOH KOHLEHTPAIMA XJIOPHA-HOHOB B IIpo6ax CTOYHBIX BOX 1o paszeny 10 B
yCHOBHSIX TOBTOpsieMOCTH. [IpOBEpSIOT NMPHEMIIEMOCTh Pe3yNBTAaTOB M3MEPEHHMH Ci M Cz, CPaBHHBas
PacXOXCHHE MeXITy HAMH C IIpefesioM nosTtopseMocti (r = 10 %). Ecnu momydenHoe 3Ha4eHHe pac-
XOX(IEHHA HE NpeBBHINIAET IpeJiena MOBTOPSIEMOCTH, TO 32 Pe3yNbTaT H3MEPEHHH MacCOBOH KOHIIEHTpa-
LY XJOPHJI-HOHOB B Npo0Oe CTOYHO BOABI NPUHUMAIOT CPEeAHee U3 ABYX MONYYCHHBIX 3HAUCHHH ¢ U
¢2. B IpOTHBHOM Cifyyae HpoueRypy OBTOPSIOT.

11.2 OdpopmiieHue pe3yIsTaToB H3MEPEHHH.
Pe3ynbpTaThl H3MEPEHHI MacCOBOH KOHIIEHTPAIMH XJIOPMI-HOHOB B NOKyMEHTAaX, IIpefyCMaTpH-
BAIOUIMX MX HCIONB30BaHHE, NPEACTABIAIOT B BUAE:
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CtA,
rae A - 3HayeHHe IPAHHUIBI MHTEPBaa, B KOTOPOM abCONIOTHAS MOrPELIHOCTD M3MEPEHHA MacCOBOMH
KOHHEHTpPaLHH XIIOPH/I ~-HOHOB HaXOJHUTCS C JOBEPHTENBHOH BeposTHOCTHIO P = 0,95, Mr/}lMJ.
3navyeHue A pacCIUTEIBaeTcA 10 hopmye:
A=3§.C/100

rae O - 3HaYeHHe rpaHUUB! HHTEPBAIA, B KOTOPOM OTHOCHTENbHAS ITOIPEIIHOCTh H3MEPEHHS Macco-
BOH KOHHEHTPAIHMH XJIOPHA-HOHOB HAXONUTCS C JOBEPUTENIbHOM BeposTHOCTEIO P=0,95, % (Tabnuua 1).

12 KoHnTpoJb KavecTBa Pe3yJbTaTOB H3MEPEHMit
12.1 KoHTpoNs CTabHIBHOCTH pe3ynsTaToB H3MEpPEHNH

KonTpons cTabuibHOCTH pe3ylbTaToB H3MepeRui B n1aboparopuu ocyimectsiunoT no I'OCT P ICO
5725-6, pazpen 6, HCHOIB3YS METOABI KOHTPOIA CTaGMIBHOCTH CTAHAAPTHOTO OTKIOHEHHS IIPOMEXY-
TOYHON MPEeH3NOHHOCTH K KOHTPOJS CTabHIPHOCTH MPAaBHILHOCTH PyTHHHOrO aHaymsa. Cpelcrso
koHTpong rotoBiT u3 ['CO cocTaBa BONHBEIX PacTBOPOB XJIOPHA-MOHOB M IUCTHLTHPOBAHHOH BOJEI M
aHAJIM3UPYIOT cornacHo paszeny 10. [Ipu mocTpoeHHH KOHTPONBHBIX KapT JUIL pacdeTa NpeNeNoB Aek-
CTBHS M NPEAYNPEXACHUS UCHIONB3YIOT 3HAYEHHS CTAHAAPTHOIO OTKJIOHEHHS IPOMEXKYTOUHOH mpenu-
3MOHHOCTH IIPH PasnuyuaX 10 (aKTopaM «BpeMs», «OLepaTopy», «oGopyRoBaHUey, ayr,0,E) = 5 Y.

ITpy HeymOBIETBOPHTENBHBIX Pe3yJbTaTax KOHTPOJIA, HalpuMep, IpeBbIIeHye Npeaena neicTBus
WM PEryJspHOE NMpPEeBBINICHAE MpelieNa MpeXypexXIeHns, BEIICHIIOT NPHUMHEI 3THX OTKJIOHEHHI, B
TOM YHCIIE TIOBTOPSIOT IPafXyHpoBKY IpuGopa, IPOBOIIT CMEHy peaKTHBOB, IPOBEPSIOT paboTy omepa-
TOpA.

IMepromMyYHOCTS TIPOBENEHHA KOHTPONS CTAaOHMIIBHOCTH pe3ylbTaTOB M3MEpeHHH YCTaHABIHBAIOT
HHIUBHIYANBHO IS KaXIOH 1a6opaTopuH B COOTBETCTBHH ¢ JOKYMEHTAMH IO BHYTpHIaOOpaTOpHOMY
KOHTPOJIIO KaueCTBa pe3yJIbTaTOB AHATH3A.

12.2 OnepaTuBHEI KOHTPONb TOYHOCTH Pe3yNLTATOB H3MEPEHHH

Ipe BHEIpeHHWH METONUKHM B MPAKTHKY paboThl abopaTOpHH IMPOBOIAT KOHTPOJbL TOYHOCTH pe-
3yNBTATOB M3MEpEHUIl MaccoBOd KOHIEHTPALMH XJIOPHI-HOHOB, HCIIONB3YsS MeToJ N06aBOK B mpoOEI
Pa3IMYHBIX TUIOB BOM, AHAMM3UPYEMBIX B 1aGOpaTOpHH.

B kawectee mo0aBOK HCHIONB3YIOTCS pacTBOphl, mnpuroropieHHele u3 I['CO, Hampumep
I'CO 7436-98. IIlpuroToBneHue 100aBOK OCYIIECTBIIETCA TyTeM pa3baBieHus cooTBercTByIomero I'CO
B MepHO# KoJIGe IUCTH/UIMPOBAHHOH BOJOMN B COOTBETCTBHH ¢ HHCTpykuue# no npumenenmo I'CO.
Benuunna 1o6GaBKH paccUMTHIBAETCA TaKHM 06pa3oM, YToOBI IONYYEeHHOE TOCHE BBEIECHHS JO-
6asku (Cz, MI/aM>), 3HAYEHHE MACCOBOH KOHIEHTPAIMH XJIOPHA-HOHOB B TpoGe Bomsl, (CK, Mr/mm’),
YIOBNETBOPSIIO YCIOBHIO:
Cx=(1,5+2)C

rae  C - SKCIEpHMEHTAJIbHO YCTAHOBJICHHOE 3HA4Y€HHE MACCOBOH KOHHEHTpALMH XJOPHA-HOHOB B
npobe Jio BBeIeHUs 100aBKH, Mr/nM3.

Ananuz npo6sl BOAH ¢ 106aBKOM MPOM3BOJAT B TEX XKe YCIOBHSX, YTO W HCXOXHOMN mpoGhl Bo-
IBI.

Pe3ynbTaThl KOHTPOJIS IPH3HAIOTCS YOBIETBOPUTENBHEIMH, ECIIM BHIIIOJHAETCS YCIIOBHE:

[Ck-C-Cxl <K
rie K - HOPMATHB ONEPATHBHOTO KOHTPOJIA TOYHOCTH, MI/IM’,
Ch - HeHCTBHTENBHOE 3HAUCHHE MACCOBOM KOHIIEHTPAITMY XJIOPH/I-HOHOB B f06aBKe, MI/am’,
3HayeHus HOpMaTHBa ONEPaTHBHOTO KOHTPOJIS TOYHOCTH PaCCUMTHIBAIOTCS 110 GopMyIe:

K=084/AT+ Al
6
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roe Ay ¥ Az - 3Ha9EHHS I'DaHUIl HHTEpBaja, B KOTOPOM abGCONIOTHAs NOTPEITHOCTE M3MEPEHHIt Mac-
COBOHM KOHICHTPAMK XIOPHA-MOHOB B nIpode ¢ noGasko# U B npode Oe3 100aBKHU HAXOOUTC ¢ AOBEPU-
TeJbHOU BepoaTHOCThIO P = 0,95, mr/me, (rabnuua 1).

3uadyeHHs A} M A; PacCUHTHIBAIOTCA 1O GpopMyiiam:
A =0,01-Ce:8; A=0,01-C:5

roe 8 - 3HaYeHHne TpaHHulbl HHTEPBAJIa, B KOTOPOM OTHOCHTE/bHAS IOrPELIHOCTE U3MEPCHUSA Macco-
BOH KOHIIEHTPALMH XNOPHA-UOHOB HAXOAUTCS ¢ AOBEPUTENBHOH BeposaTHOCTHIO P=0,95, % (Tabimna 1).

Ipu mpeBBINIEHHH HOpPMATHBA ONEPATHBHOTO KOHTPOJS TOYHOCTH 3KCIIEPHMEHT IIOBTOPSIOT. B
Cifygae IOBTOPHOTO NpEBBINECHHS HOPMATHBA BBLACHAIOT IIPUYMHEL, NPHUBOASIIIKE K HEYROBIETBODH-
TEIbHBIM pe3yJIbTaTaM KOHTPOJIA, H IPHHMMAIOT MEpPHI JUIS HX YCTPaHEHH.

Iocne Brenpenns MBMU B npaxtuky paboTsl n1abopaTopHu NpH HEOOXOMHMOCTH IIPOBEPKH HPHEM-
J€MOCTH pe3yJIbTaTOB H3MEPEHHiH, MOMYUCHHBIX B YCIOBHAX BOCHPOH3BOIUMOCTH, POBOJIAT MEXNabo-
paTOpHEIE CPaBHHTENBHBIE HCIIBITAHUS C HCIIONB30BaHHEM NaHHON METOMHMKH I OUEHKH CTaHAapTHO-
TO OTKJIOHEHHSA BOCHPOHM3BOAMMOCTH (CM. mpuioxenne A). B ciydae HEBO3MOXHOCTH OpraHH3alffi
Mex1ab0opaTOPHEIX CPaBHHUTENBHBIX HCIBITaHUI Homyckaercs, coracao MU 2336-2002, onieHuTh 3Ha-
YeHHE CTaHJAPTHOTO OTKIOHEHMs BOCIIPOH3BOAUMOCTH, O, 0 opmyne: or = 1,2 - oyro,5. [IpoBepxy
TIPHEMIIEMOCTH PE3yIbTaTOB U3MEPEHHH B YCHOBHAX BOCIpPOH3BOAMMOCTH ocymecTBisttor no OCT P

HCO 5725-6-2002, myrkr 5.3. ComocraBieHHE aJbTEPHATHBHBIX METOIOB HW3MEpEHHI MPOBOIAT IIO
T'OCT P UCO 5725-6-2002, paznen 8.

Ilpuaoxenue A

(urdopMannoHHOE)

PesynpTaThl Mex1aG0paTOPHBIX CPABHUTENBHBIX HCITBITAHHUIH

OueHKH CTAaHAAPTHEIX OTKIOHEHHH HOBTOPAEMOCTH M BOCTIPOM3BOIUMOCTH

B tabmine A.l1 npencraBieHst JaHHbIE IO pe3yNbTaTaM MeXJIa00paTOPHBIX CPABHUTENLHBIX MCIIBI-
tanuit (MCH), nmpoBenennsx OpranoM mo akkpeauranms [[FIKB cpenn akkpemuroBaHHEIX JiaGopaTo-
puit u o6pabortannsix B coorBercTBuM ¢ 1.7.4 TOCT P UCO 5725-2-2002. IIpeacTasneHHsle JaHHbE
He MPUMEHHUMBI U 0006 HIeH .

Tabmuua A.1
Hammenopanue Jata Yy, St Sty SR , SR,
p n
obpasua MCH mr/me | mr/md % Mr/mv’ %
OHmERHAT | og 03 1994 | 6 2 481 | 10 2 32 7
CTOYHAaA BOOa
Ommmennat | 103 1994 | 6 2 38,1 12 3 2.7 7
CTOYHas1 BoJa
Crounas Boga | 10.06.2005 7 1 54,2 - - 1,4 3
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P — KOJIMUYECTBO J1aGopaTopuii;
n — KOJIMYECTBO U3MEPEHHIH, NOYYEHHEBIX B KXIOM 1aGopaTopuy;

y — oflliee cpeiHee 3HaYEHAE MacCcOBOl KOHIIEHTPAIHM XJIOPHA-HOHOB B 00pasIie;

Sy — OLICHKA CTAHIAPTHOI'O0 OTKJIOBEHMA MOBTOPACMOCTH PE3YIHTATOB HM3MEPEHU;

SR — OlIEHKa CTAHAAPTHOI'O OTKJIOHEHHS BOCIPOU3BOIUMOCTH PE3YJIETATOB nsMepeHuﬁ.



Henrp Uccaenosanusa u Kourpoast Boawr
aKkpeauToBaH B CHCTEME aKKPEIMTALMM aHANUTHYECKHX NaGopaTopnii (LieHTpOB)
Toccrangapra Poccun, Ne Focpeecrpa POCC RU.0001.510045

Mertponoruueckas cayi6a aKKpeIMTOBAHA HA IPABO ATTECTAURH METONMK BHITIONHEHHS H3MEPEHUH 1

MPOBENCHUA METPONIOTHHECKOH! IKCIIEPTHU3LI JOKYMEHTOB, B TOM 4MCIC NPUMEHIEMBIX B cdepax pacnpo-

CTPaHEHHS NOCYIAPCTBEHHOI0 METPOJIOTHUECKOrO KOHTPONA ¥ HAA30pa,
Ne I'ocpeecrpa 01.00031-97

199034, Cankr-Tlerep6ypr, YHusepcurerckas Hab., 7/9
®daxkc (812) 323 -04-79

CBUAETEJBCTBO Ne 070073

0 METPOJIOTHIECKOM aTTeCTalluH
METOJMKH BEIIONHEHNS H3MEPEHHH MacCOBOH KOHIECHTPALUH XJIOPHI-HOHOB
B IIpo0ax CTOYHEIX BOX apreHTOMETPHYECKUM METOLOM
LIB 2.07.05-01 “A”

MertonrKa BBITOIHEHHS H3MEPEHNH MaccOBOi KOHIEHTPAlH XITOPHUA-HOHOB B NIpobax
CTOYHEIX BOA apreHToMerpudeckuM MetonoM (LB 2.07.05-01 “A”),

paspaboTaHHas [{eHTPOM HcCIeNOBAHNS ¥ KOHTPOS BOIEL,
periaMeHTHPOBaHHAs B JOKyMeHTe: “MeTonuka BEITONHEHNS H3MEPEeHHH MacCOBOH

KOHIIEHTpalMH XJOPUI-MOHOB B 1po6ax CTOYHBIX BOJ apreHTOMETPHYECKHM METONIOM
(1IB 2.07.05-01 “A™)”

arTecToBaHa B cooTBeTcTBHH ¢ ['OCT P 8.563-96.

ATTecTalldss OCYWIECTBJICHA IO pe3ylbTaTaM SKCIIEPHMEHTANBHBIX HCCIEIOBAHMMN
MBH, MeTposorudeckoi 3KCIEPTU3H MaTEpHAIOB MO €€ pa3spaboTke M JaHHBIM BHYTpHIa-
6opaTopHOTO KOHTPOJI, IoMydeHHsM B 1999 - 2000 ropax.

B pesynbrare arrecrann ycraHoBieHO, uTo MBH cooTBETCTBYeT NpeabsABIIEMBIM K
He#l METPOJIOTHYECKUM TPeGOBaHAAM M ObJafiaeT CIENYIOIMMMH OCHOBHBIMH METPOJIOrHYe-
CKMMM XapaKTepACTHKAMHE:

Jlmanason u3Meperni MaccoBoll | XapakTepHCTHKA IOrPEIIHOCTH (IPaHMUIE! MHTEpBATA,
KOHIIEHTpPAIMH XJIOPHA-HOHOB, | B KOTOPOM MOTPEIIHOCTh HAXOAWTCS € IOBEPUTENBHOM
mr/mM’® BeposTHOCTHIO P = 0,95), £ 8, %

ot 10 mo 100000 10

Jara Beynaun cpuneTenscrea 8 mions 2002 roxa

Jupextop H-I1. Ymaxos

199034, Canxm-ITemepbype, Tenegpon: (812) 323 0025 E-mail:
Yuueepcumemcxan naéb., 7/9 Daxc:  (812) 323 0479 welcome@aqua-analyt.com
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