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JlononHeHus U U3MeHeHHu

K «MeToaHKe BBIMOIHEHHA H3IMEPEHHH MaccoBoH KOHLEHTPaUHH Xpoma

IECTHBAJIECHTHOI0 B MPOMbIULIEHHBIX BbIOpocax poTOMETPHYECKHM METOAOM)
INHA P 13.1.31-02

B coorBerctBun ¢ ['OCT P HCO 5725-2002 «TouHocte (NpaBUILHOCTL H
NPSUH3INOHHOCTE) METOAOB M pe3yJbTaTOB H3MEPCHHII» HUXE NEpevuHCISHHBIE paznensl
METOLHKH YHUTATh B CIIEQYIOLUECH DENAKLINH:

1. XapakTepHCTHKH NOrpeniHOCTH H3MEpPEeHH I

PacuinpeHHasi HEONpeaeeHHOCTh H3MepeHHit (npu ko3p@uureHTe oxparta 2): 0,25 C, rae
C — pe3ynbTaT M3MEpeHHH MacCoBOH KOHLIEHTPALIHH XPOMa LIECTHBANEHTHOTO, MI/M>.
IIpumeuanue: yxka3aHnas  HEONPeOeNeHHOCMb  UIMEDEHUU  coomeemcmeyem  cPaHUYaM

omrocumellbiou nozpewnocmu 1 25 % npu ooeepumenvrou eepoamuocmu (,93.
CTaHgapTHOE  OTKJIOHCHHE TMIOBTOPSEMOCTH  PE3yAbTATOB H3MEPCHHH  MAacCOBOH
KOHUEHTPaUXK XpoMa LIECTHBAICHTHOTO, MTOJIYYEHHOE Ha HCKYCCTBEHHBIX CMECAX (BhIPA’KEHHOE

B OTHOCHTENLHOH Gopme) o, = 5 %

10. KoHTpOAb TOYHOCTH Pe3y/ibTaTOB H3IMEPEHHH
10.1 [IlpoBepka IDpPHEMIEMOCTH BBIXOJAHBIX CHIHaIOB (OTOINEKTPOKOIOPUMETPA,

[MONYYEHHBIX B YCIIOBHAX NNOBTOPAEMOCTH
KonTponupyeMbiM napaMeTpoOM ABSETCA pasMax IBYX 3Ha4€HHH ONTHYECKOH MITOTHOCTH

pactBopa. [IpoBepka OCYHIECTBISETCS NPH NPOBEACHHK TPAAYHPOBKH, IIpH TIEPHOXKHYECKOH
IpOBEpKe IpaflyHPOBOYHON XapaKTEPHCTUKH M MPH [IPOBEACHHH aHAIM30B. Pe3ynbTaT MpOBEPKH
[IPH3HACTCS NMPHUEMIIEMBIM IIPH BBIIIOJHEHHH YC/IOBHUS!

D-D
D

rJie: Tgy - HOPMaTHB B OTHOCUTENbLHOW hopMe (omyckacMoe pacxoXXIeHHE pe3y/bTaToB
M3MEPEHHH ), COOTBETCTBYIOLIHHA BepOATHOCTH (,95;
Tp — 5 %;

x100 < 7, (12)


http://geobases.ru/rubric/%D0%BC%D0%B0%D0%B3%D0%BD%D0%B8%D1%82/0

D/, D" - makcumanbHOE M MHUHHMMANbHOE 3HA4YEHHS ONTHYECKOW MJIOTHOCTH pPacTBoOpa,

€.0.11;
D - cpeanee apudMeTHYECKOE 3HAYCHNE PE3YJIbTATOB U3MEPEHHH ONTHUYECKOH MIOTHOCTH

pacTBOpA, €.0.1.

Ecnu peaynsTaThl H3MEPEHUH HE YIOBIETBOPAIOT YKa3aHHOMY YCSIOBHIO, TO HEODXOAHMMO
[MpOBEPHTH MCNPABHOCTS NpUOOpa.

10.2 T[IpoBepka npHEMAEMOCTH T[PalyupOBOYHON XapaKTEePUCTUKH, FONYYEHHOH B
YCJIOBUAX MOBTOPAEMOCTH
[‘panyMpoBOYHas XapaKTepHUCTHKA MPH3HAETCA MTPHEMIIEMOH NPH BBINTOJIHEHKH YCJIOBHA!

z[ﬁ —(4 - Bm)f x100° )

(n - 2)>< Znﬁ' \

\ ,

roe: Kr - HOpMaTHB B OTHOCHTENBHOU (opMe (CTAHAAPTHOE OTKJIOHEHHUE DE3yNbTATOB
MU3MEPEHHH ONTUYECKOH IUIOTHOCTH pacTBOPOB B CEPEAMHE UIKAJIbI), COOTBETCTBYIOWUN
BEpOATHOCTH ,93;

K,=3%;

1_),. - OfITHYECKAs MIOTHOCTH | — M0 FPAaAYMPOBOYHOr0 pacTBopa (cpeiHee apuPMETHYECKOE

3HAYEHUE PE3YNbTATOR MO TPEM CEPHAM HUIMEPEHKH) OTHOCUTENIBHO XOOCTONH NMpolbl;
N - KOSMYECTBO IrPafyHPOBOYHBIX PacTBOpoOB; n=6, 3.

K (13)

Ecnu pe3yabTaThl H3MEpEHHH He YAOBNETBOPAKOT YKA3aHHOMY YCAOBHIO, TO HEOOXOAHMO
MpOBEPUTE YKCTOTY MNOCYABI H COOTBETCTBHE MNOCYABl H pPEaKTUBOB CTAHAAPTAM HIM
TEXHUYECKHM YCAOBHAM. 3aTeéM TrOTOBAT JAONOJNHHTENbHO [BE CEPUM TpaLyHPOBOYHBIX
pacTBOpPOB, TMpOBOAAT HM3MEPEeHHWAs W MPOBEPAIOT  MPHEMIEMOCTb  pafAyHPOBOUYHO
XapaKTEPHCTHKH [10 BCEM MATH CEPHUAM,

10.3 TTepuoauyueckuit KOHTPONbL rPAAYHPOBOHHON XapaKTEPHCTHKH
KoHTponb rpamyupOBOYHON XapakTEpHUCTHKH NPOBOAUTCA HE PEXE ONHOro paza B

KBapTaj, a TaK Xe€ [IPU CMCHE pPEakKTHBOB, MECTa NOJOXEHHs (PoTOINEKTpOKOIOpHUMeTpa. Jins
MPOBENEHHUS  KOHTPOSA  HCHONB3YIOTCS [OBa  KOHTPOMBHBIX  pacTBOPa, KASHTHYHLIX
rpaayMpoBOYHbIM pactBopaM Ne 2 u Ne 5 B cooTBeTcTBHM ¢ Tabn. 4 u 5. KoHTpoas npoBoaaT
AN KaKQOH rpanyHpOBOUHON XapakTepucTUkH. [IpH KOHTpOne OCYWEeCTBAAIOT ABE CEPHH
H3MepeHHH (ABe MepHble KonObl ¢ pactBOpoM Ne 2 u Ne 5, kaxaeiii pacTBOp nojeepraercs
$OTOMETPHUECKOMY aHANIM3Y ABAXKAbI).

Pe3ynbTaTt KOHTPONA NPH3HAETCH YAOBAECTBOPUTENLHBIM NPH BBINOJIHEHHH YCIIOBUS:

*
Im' —m,

x100<K, (14)

m,

rae: K, - HODMATHB KOHTPONS B OTHOCHTENbHOH ¢opme (HONYCTUMOE pacXOXAEHHE
pE3YALTATA UIMEPCHHUSA C ONMOPHLIM 3HAYEHHEM }, COOTBETCTBYIOLWUH BeposTHOCTH (,95;

Kp= 10 %;

my — pacyeTHOE 3HAYECHUE MAcChl XpOMa LIECTUBAJIEHTHOTO B KOHTPOJLHOM pacTBope (CM.
tabn. 4 u 5), MKr;



m’- cpelHee 3Ha4YeHHEe MacChl XpOMa IIECTHBANEHTHOrO IS ABYX CEPHI H3MEDPEHHHR, MKI
(KKAOE 3HA4YeHUHE MaCChl HAXOAHTCA MO TIpagyHpOBOYHON XapaKTEpHUCTMKE, HCXOAA H3
pe3y/IbTaTa H3MEPEHHI ONTUYECKON MIOTHOCTH KaXXAOro KOHTPOJIBHOIO PpacTBOpa).

Ecny pe3ynsTaTsl H3MepeHUit He YHOBIETBOPSIOT YKa3aHHOMY YCAOBHIO, TO HEOGXOIHMO
[IPOBEPHUTh 4MCTOTY MOCYObl M COOTBETCTBHE MOCYABI M pPEaKTHBOB CTAHAApPTaM WM
TEXHHYECKHM YCIOBHAM, 3aTEM IIPHrOTOBMTE AOMONHHTEALHO MO ABAa KOHTPOJLHBIX PacTBODA H

[MOBTOPHUTL MPOBEPKY.

10.4. KoHTpons npaBWIBHOCTH  HM3MEDEHHS  KOHLEHTPALUM  Macchl  Xpoma
HIECTHBAJCHTHOTO B aHAJIU3HPYEMOM PacTBOPE
KOHTpOAE NMPaBHALHOCTH H3MEPEHHA KOHUEHTpAUMK MacChl XpoMa IIECTHBAJIEHTHOrO B
pacTBOpPE OCYLUECTBJACTCA NPH CMEHE peaKTHBOB, Ha 3Tane ocBoeHus MBH, no tpebosanuio
OpraHH3alliy, OCYWECTBJAIOUICH HaA30p 3a arrecToBaHHbIMH MBH. Pesyastar koHTpoOns

HPHSHELETCH YAOBJICTBOPHTCIBbHDBIM ITPH BbINIOJHCHHH YCITOBHA.!

T "™ 100< R (15)

mcp

rae: R - HOpMaTHB KOHTPOJIS B OTHOCHTENbHOW Qopme (JOMYCTHMOE pPacXOXIACHHE
pe3yAbTaTOB H3MEPEHHH C ONOPHbBIM 3HAaYE€HHEM), COOTBETCTBYIOLLMI BepoaTHOCTH 0,95;

R=15%;

my, Mz — 3HAYEHHA MAcC LECTHBANIEHTHOrO XpoMa B NapaeAbHbIX H3IMEPEHHAX, MKT;

m,, - cpeHee apHPMETHYECKOE 3HAUCHHE PE3YIbTATOB NAapa/UIENbHBIX H3MEPEHHM, MKT.

Ecnn pe3ynapTaTht H3MEPEHHH HE YOOBJIETBOPAIOT YKa3aHHOMY YCIIOBHIO, TO HEOGXOOUMO
MPOBEPHTbL 4YHCTOTY MOCYAbl H COOTBETCTBHE MNOCYABI W pPEAKTHBOB CTAHAAPTAM MM
TEXHHYECKHM YCJIOBHAM, 3aTE€M MNPHIrOTOBHTL JONOMHHUTENBHO ABAa KOHTPOMBHBIX PacTBOpa M
[POBEPKY MOBTOPHT.

10.5. KoHTposnb nNpaBUNBHOCTH H3MEPEHHIT MacChl XpOMa [UECTHBAJIEHTHOTO,
HaAHECEHHOTO Ha DUABTD

JaHHas KOHTpPOJbHas Onepalus fO3BOJACT BLIABUTH NMOrPELIHOCTH, BO3HUKAIOILME HA
CTaAuAX, CNeaymoUHX 3a oTbopoM npodsl. KoHTpOoib OCymIecTBASIOT Ha 3Tarne ocsoeHus MBH,
o TpeOOBaHMIO OpPraHH3alMH, OCYLIECTBAAOLWEH HAA30p 3a aTTecToBaHHBIMH MBH.

HobOaBka WIECTHBAIEHTHOro XpoMa Ha GuAbTp (B GUABTPYIOLIME NATPOH)
OCYILECTBIACTCA U3 pacTBOpa, NpUrorasauBaeMoro Ha ocHose ['CO.

Ot 3 g0 5 emM® I'CO pacTBOpa IIECTHBAICHTHOTO XpOMa NOMELAIOT B MEPHYIO KONGY,
BMECTHMOCTbIO 100 cM® W JOBOAT OO MeTKy AUCTWIIHPOBAHHOK BOLOM, pacTBOp
MEPEMEILHBAIOT.

g ananu3za Ha ocHose ['X | u3 pacTBOpa OTOMPAOT NMNETKOM 2 — 5 CM’ aNMKBOTHI M
MOMELAT B MEPHYIO KOOy BMECTHMOCTBIO 100 cM’, 10BOZAT 4O METKH OUCTUNITUPOBAHHOMN

BOAOH, pacTBOp NepeMelluBaloT,

Ilns ananu3a Ha ocHoBe I'X 2 U3 pacTBOpa oTOHpaioT mumetkoit 10-20 cM® aIMKBOTSI M
NOMEILAIOT B MEPHYIO KONMOY BMECTUMOCTRO 100 CM> , IOBOJST A0 METKH AHMCTHIUIHPOBAHHOM
BOLOH, paCTBOp NEpEeMELLUBAIOT.

DUILTP WK NATPOH NOMELLAIOT B TEPMOCTOUKUH cTakaHUMK. M3 nonyyeHHOro pacteopa
orOuparor nunerxoit 1,0 cM” PABHOMEPHO (KamdMH) HAHOCAT Ha (UILTP WIW B MaTPOH,
HaXOMLIHMHCA B cTaKkaHYKWKe. [0ToBAT ABe napasnnensHble npoObl. 3aT€M NPOBOAAT AHANIN3 B
COOTBETCTBHH ¢ 1. 8.2 METOHUKH,




Maccy wecTHBaNEHTHOrO XpoMa, HaHECEHHOro Ha QHJIBTP (My, MKI) PacCUHTHIBAIOT 1O

dopmMmyne:
_ C,, %V, % VE xV,

100x100

Mg

(16)

rae. Ceo = MAcCCOBas KOHLUCHTPALMA XpOMa LIECTHBAJIEHTHOrO COMIaCHO Nacnopry Ha
sxkzemrap ['CO, mr/ am° (MKr/cm?);

Vieo - 06beM 'CO, oT6HpaeMbiii MUNETKOMH, CM”;

V, - 06beM aMKBOTSI, Mowe AU} Ha pas6asnerue I'CO, cMm;

V,— 06beM pacTBOpa HAHECEHHOr o Ha QUABLTP (NMaTPoH), cM”

Pe3ynbTaT KOHTPONA CUUTAETCA YAOBACTBOPUTENLHBIM (And Kaxaod I'X) npH
BLINOAHEHUH YCNOBHS:

i .
m¢_m cp

100 <K, (17)

m,

rae: Ky - HOpMaTHB KOHTpOJIA B OTHOCHTENbHON (opMme (ZOMYyCTHMOE pacxOoXIeHHE
pe3YNbTATOB H3MEPEHHUHA C ONOPHELIM 3HAYEHHEM), COOTBETCTBYIOLHHA BEpOATHOCTH 0,95;

K, =18 %;

m’ ¢, - CpeaHee apudMeTHUeCcKOoe 3HaUEHHE Pe3yNbTAaTOB ABYX Napajule/AbHbIX aHANH30B

(m®, m"), Mkr;

m’| 2 - Macca XpoMa LIECTHBAJIEHTHOrO B IByX NapajiieNbHbix aHanu3ax (MKr), KoTopas
pacCHHUThIBACTCA N0 PopMmyie:

m,-V,-10
V

a

[ ]
m2

(o603HaueHus cM. popmyna 11).

IIpy nocTosHHON padoTe pPEeKOMEHOYETCA PErHCTPHUPOBATL PE3yNAbTaThl KOHTPOAA HA
KOHTPONBHBIX Kaptax, pykosoacteyace [OCT P HCO 5725-6-2002. B stoM cnyuwae
HOpMaTHuBbl, YKasaHHble B MBU, Hcrnonb3yioT B kKaueCTBE NepBOHAYAILHBIX NPEAE/IOB ACHCTBUA,
KOTOpbBIE 3aT€EM KOPPEKTHPYIOT 10 HAKOIUIEHHBIM B 1a00paTOpHU JaHHBIM.



