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VYupexneHue-pa3paboTUHK: ['ocynapcTBEHHOE yUpEXKIECHHUE

“Pecmy0IrnKaHCKHM Hay4yHO-
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ABTODBI:

3aB. nabopatopueit aHANTUTUYECKOTO U CIIeK-

TpanbHOro a"anuza I'Y “PHIIL] ruruensr”, k.x.H.  Kpemko JL.M.
Crapumuii Hay4HBIH COTPYIHUK JJaOOpaTOpUN aHa-

JIUTUUYECKOTO U CIIEKTPAIBHOIO aHanu3a ['Y

“PHIIL] rurueHs!” OpJioseckas JLA.
HayuHbI# coTpyaHuK 1ab0paTopuy aHaIUTHYe-

CKOTIO ¥ clieKTpanbpHoro a"anusa ['Y “PHIIL] ru-

TUEeHBI” Kactons C.B.

OTBETCTBEHHBIH 3a BBIITYCK: Kpemko JIL.M.

AHHOTAILA

Mertoauka BBITOJHEHMS U3MEPEHUNA KOHLICHTPALUKA TSKENBIX METALIOB B
BOJHBIX MaTpUlax (MUThEBbIE, MPUPOIHEIE, B TOM YHUCIIE TOBEPXHOCTHEIE U MHUHE-
pasibHBIE BOABI, CTOYHBIE BOBI, BEITSUKKH U3 IOJUMEPHBIX U IPYTHX MAaTEpHaloB,
MOJTy4eHHBIE C MPUMEHEHHEM IUCTWJLTMPOBAHHOW M BOJOIPOBOJAHOHN BOXBI, MO-
JENBHBIX PACTBOPOB, BOJHbBIE PACTBOPHI) OCHOBAaHA HA aHAJIN3E€ UX METOJOM aTOM-
HO-aGCOpPOLMOHHOM CIIEKTPOMETPHUY B IUIAMEHH alleTHJIEH-BO3OyX Ha Ipubopax,
OCHAIIIEHHBIX NEUTEPUEBBIM KOPPEKTOPOM HECEIEKTUBHOI'O IIOTJIOLIEHHUS.

Hacrosiias MeTonuka npenHa3sHavyeHa sl UCIOJIB30BaHUS BOJOIIPOBOIHO-
KaHaJIM3alMOHHBIMI XO3SHCTBAMH, MMPOU3BOJICTBEHHBIMU JIa0OPATOPUAMHU IIpe-
NPUSATUN, = KOHTPOJIHPYIOUIMX  COCTOSIHME  KayecrBa  BOJBI,  HAy4YHO-
HCCIIEIOBATENECKUMH, HAYYHO-TIPAKTHYECKIUMU YUPEXISHUIMH, paOoTaroUMU B
00J1aCTH I'MTUEHBI BOJBI, MOJMMEPHBIX U APYTHX MAaTE€pUasioB, OpraHaMM U ydpe-
XKIECHUSIMU I'OCYJAPCTBEHHOTO CAHUTAPHOIO Ha30pa.

Meromuka yrBepKIeHa MUHHCTEPCTBOM 3apaBooxXpaHeHus Pecnybnukn
Bemapych B kauecTBe OPULIHATIBHOTO TOKYMEHTA.
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1. O61acTh NpUMEHEHHS

Hacrosiiias MBUW ycTaHaBIUBaeT METOAWKY BBIMOJHEHUS MU3MEPEHUN KOH-
[EHTPAIUH TDOKEIBIX METAUIOB B BOAHBIX MaTpuliax (IIUTHEBBIE; IPUPOIHBIE, B
TOM YHCJIe TIOBEPXHOCTHBIC U MHHEpAJbHBIE BOJBI, CTOYHBIE BOIBI; BBITSKKU W3
MOJIUMEPHBIX U JAPYTHX MaTepHalioB, BOJAHBIE PACTBOPHL XMMHUYECKUX PEaKTUBOB)
METOJOM aTOMHO-abCOPOIMOHHON CIEKTPOMETPUM B IUIaMEHH aleTHIEH-BO3AYX
Ha NMpubopax, OCHAIEHHBIX JIeUTepHEBBIM KOPPEKTOPOM HECEJIEKTUBHOIO IIOTJIO-
IIeHUst, B AMana30He KOHIIEHTPaIWi, PUBEIeHHbBIX B Ta0nuLe 1.

MeTomuka  npeiHasHayeHa IS KCIOJNB30BaHMS ~ BOAOIPOBOIHO-
KaHaTM3alMOHHBIMU XO35SHCTBAMH, [TPOU3BOJCTBEHHBIMU J1a00paTOpPUsIMHU IIpel-
MpUATHH,  KOHTPOJHUPYIOIIWX  COCTOSHHE . KauyecTBa ~ BOJABI,  Hay4HO-
HCCIIEAOBATEILCKUMH, HAYYHO-TTPAKTHYECKUMU YUPEXKISHUSIMY, paOOTAIOIUMH B
00JacTH THTHEHBI BOABI, IOJIMMEPHBIX W APYTUX MATepHANIOB, OpTaHaMH U yupe-
KJIeHUSIMH TOCYAapCTBEHHOT'O CAHUTApHOTO HaA30pa.

2. HopMmbl OrpemHoCcTH U3MepeHH i
Jlnamna3oHbl U3MepeHUs U THANa30Hbl ONpenesseMbIX KOHIEHTPaLUN TsKe-
JBIX METaJUIOB IIpUBEAEHH B Tabuuue 1, mpeaesbl 10IyCKaeMONH OTHOCUTENILHOM
IIOTPELIHOCTH OINPEJeNIEHNs B BOJAHBIX MaTpHLax IIpH NOBEPUTEIBHON BEPOSATHO-
cru P = 0,95 B 3agaHHbIX TrUanazoHax H3MEPeHUs NMPH Pa3IM4yHbIX CIIOCO0ax Noi-
TOTOBKH P00 K aHanu3y — B Tabiiuie 2.

Tabmuna 1 Jluana3zoHsl M3MEPEHUS U JHANa30HbI ONpeIessieMbIX KOHLIEHTpalui
3JIEMEHTOB B BOAHBIX MaTpULIax

No Onpenensie- {JIuanaszoH uaMepeHus (aua- | JnanazoH ompeneyeHus npu
/11 MBIt IIa30H onpeneneHus 6e3 KOHIleHTpupoBauuu  1:20,
3JIEMEHT IIPOBeICHMS. KOHIIEHTPUPO- MT/aM’
BaHusT), MIr/M>
1. Mens ot 0,1 10 0,5 BKI. ot 0,005 o 0,025 Bk
ot 0,5 no 5,0 Bk ot 0,025 mo 0,25 BKII.
2. [unk ot 0,05 mo 0,4 Bk ot 0,0025 no 0,02 BxiI.
ot 0,4 mo 2,0 BKJI. ot 0,02 mo 0,1 Bk
3. Ceunerr ot 0,4 1o 2,0 Bk ot 0,02 no 0,1 BkII.
ot 2,0 no 10,0 BKII. ot 0,1 mo 0,5 Bk
4, Kanmuit ot 0,02 1o 0,2 BKk. ot 0,001 mo 0,01 Bk
ot 0,2 1o 2,0 Bk ot 0,01 mo 0,1 BKJI.
3. Mapragneit ot 0,05 mo 0,5 BKkJI. ot 0,0025 no 0,025 Bk
ot 0,5 mo 5,0 Bk ot 0,025 no 025 Bk, . .
6. | Hukens ot 0,05 no 1,0 Bk ot 0,0025 g0 O,iO,»S;.é(I‘(gﬁ?{“-”ﬁ)t‘;‘\
ot 1,0 1o 10,0 BxJI. ot 0,05 1o 0,58 . ?f;




OxoHuaHue TabIHIEL |

7. Kenezo ot 0,1 no 1,0 BKJIL. ot 0,005 100,05 BKIIL.
ot 1,0 no 10,0 BxI. ot 0,05 1o 0,5 BKIIL

8. KobanbT ot 0,05 1o 1,0 BxI. ot 0,0025 m0 0,05 BKII.
ot 1,0 1o 10,0 BkI. ot 0,05 mo 0,5 BKII.

9. XpoMm ot 0,1 mo 1,0 BKku1. ot 0,005 mo 0,05 BKIIL.
ot 1,0 1o 10,0 BKII. o1 0,05 mo 0,5 BKIIL.

[Ipu comepxaHuu sneMeHTa B Npobe, BBIXOMSIIEM 3a BEPXHIOK T'DaHHUILY
Iuara3oHa onpeleNiseMbIX KOHIICHTpalWid, AomycKaeTcs pa3daBiieHHe IOArOTOB-
JeHHOU K m3MepeHusM IpoObl. [Ipy 3TOM HCIONB3YIOT METPOJIOTHYECKHE XapaK-
TEPUCTHKH pe3y/bTaTa ONpeacIeHUs 3JieMeHTa B pa3baBiieHHOU npobe.

Tabnuna 2 TOYHOCTP OmpeesieHus 3JIeMEHTOB B BOLHBIX MaTPUIax
DOnemeHnT | uamazon [TorpemrHoCTh onpeaenenus, A%
m3Mepe- | [Ipu xoH- | ITpu cop6-| Hpumoxk- | [Ipu cy- | Ilpu mps-
HUSI, MI/IT | [IEHTPH- | HAOHHOM . | pOM 030- | XOM 030- | MOM OIpe-
POBaHUU | KOHIIEHT- | JIEHU U JEHUU U | ACJIeHUU
npo0 my- | pupoBa- | KOHIEHT- | KOHIEHT-
TEM BbI- | HUK IIpo0 [ pupoBa- | pupoBa-
napuBa- HUH Mpo0 | HUM Mpod
HUs
Cu 0,1-0,5 8 6 9 8 6
0,5-5,0 8 7 9 8 5
Zn 0,05-0,4 13 6 13 11 6
0,4-2.,0 13 7 14 11 7
Pb 0,4-2,0 9 7 10 9 6
2,0-10,0 9 7 10 9 7
Cd 0,02-0,2 6 6 9 8 6
0,2-2,0 7 7 9 8 7
Mn 0,05-0,5 8 7 9 8 6
0,5-5,0 11 9 9 8 6
Ni 0,05-1,0 7 7 8 9 6
1,0-10,0 7 7 8 9 6
Fe 0,1-1,0 9 7 10 13 6
1,0-10,0 9 7 10 13 6
Co 0,05-1,0 8 7 9 9 6
1,0-10,0 7 6 9 9 6
Cr 0,1-1,0 10 - 9 8 | 6
1,0-10,0 10 - 9 BT 6
-’Z"oﬁ Oriex Ha)’trn;\yo'::
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JlaHHBIE O TOYHOCTH OBLIH ITOJyYEHBI U3 3KCIIEPUMEHTA, OPraHU30BaHHOTO
1 noasepruytoro ananusy B coorBercTBuu ¢ CTb MCO 5725-2-2002, B KOTOpBbIi
OBLIO BOBIEUEHO 15 skcrepuMenTaTtopoB (Tabopatopuii) u 10 yposBHei. BeIOpocs!
He OBUIM BKJIIOYEHBI B pacdeT CTaHJApPTHOTO OTKJIOHEHHS ITOBTOPSEMOCTH H

CTaHAAPTHOTO OTKJIIOHCHH BOCIIPOU3BOAUMOCTH.

3. Cpencrsa u3MepeHHii, BCIOMOraTeJibHble YCTPOHCTBa,

P€AaKTHBbBI H MaTepHAJIbl

3.1. CpeactBa H3MepeHHi

[T1aMeHHBIM aTOMHO-a0COPOIMOHHBIN criekTpoMeTp AAS
VARIO 6, ocHameHHBIA JaMIod Uil  KOppeKUuuu
HECEJIEKTHBHOIO  ITOTJIOLEHUS,  pachblUIUTENeM U
ropenkod Ha 100 MM 11 TIaMeHHM alleTUIIEH - BO3AYX, C
3allICBI0  Pe3yJbTaTOB Ha KOMIIBIOTEpPE B eOWHHUIAX
KOHIIEHTpauu (MI/IM°)

Becsr anextponnsle «CKAYT» Sc 2020 ¢ HanbOonbmmm
npenenom B3BemmBaHusa 200 r, ueHoi nenenus 0,01 r,
ctaHgapTHeIM oTkjaoHeHWeM 0,01 r, DoOrpemHocThIo
m3Mepenus £0,01 ¢

pH-Metp pH-121 ¢ morpemHocThiO U3MepeHusl He Oonee
+0,05 pH (B nuamazonax -1+4, 4+9, 9+14 pH)

Hunmusapsr mepHbie 3-500-2

Kon6wr mepabie 2-25-2, 2 -50-2, 2-100-2, 2-500-2,
2-1000-2

[unerkn 1-1-2-1, 1-1-2-2, 1-2-2-5, 1-2-2-10

3.2. BenomoraresHble yCTpoiicTBa

Jlamnpl ¢ TIOJIBIM. KaTOAOM MAJisi MEIM, LIMHKA, CBUHIA,
KaJMHsI, MapraHia, HUKes, eje3a, kobanbTa, XpoMa
DNEeKTPOIIUTKA ObITOBAs

Onextporneub SNOL 7,2/1100 ¢ aBTOMaTHYECKHM pery-
JUpoBaHMEM Temmeparypsl B uHTepBaie 400-1100 oC,
CTaOMIBHOCTRI0  TEMIIEPaTypsl B  yCTaHOBHBILIEMCS
TEIOBOM pexxuMe He Xyxe = 4 °C, HepaBHOMEPHOCTBIO
TEMIIEpPaTypPbl B pabouem [IPOCTPAHCTBE B
YCTAHOBHBIIEMCS TETIIOBOM pexcMe He xysxe = 10 °C
Ilkad CymMILHBIA 3IeKTpUUECKU, 00eCTIeYnBaOIINN
HOAJEPIKaHMe 3aJaHHOTO TEMIIEpaTypHOro pexuma ot 40
10 200 °C (am# cymku MIOCY JIbI)

Kosionka . ans koHuUeHTprupoBaHus amuHOoM 70 w
BHYTPEHHUM JHaMeTpoMm 13,5 MM, B KadecTBe KOTOpPOH
MOXXET OBITh MCIOJB30BaH IIIPHI] OJHOPA30BEIH, V = 5

3
cM

I'oCT 1770-74
I'OCT 1770-74

I'OCT 29227-91

I'OCT 14919-83

TV 64-1.1411-76

-

TOCT 24861-2005

CHOn



TpyOxu coeAMHUTENBHEIE U3 TIOTHBHIIXJIOPH/IA WITH CHITH-
KOHA C BHYTPEHHHM JIHaMeTpoM 4 U 5 MM

EMKocTh s uccieqyeMod BOIABI, B KadecTBE KOTOPOM
MOTYT OBITH HCITOJIb30BaHBl ACJMUTENbHAS BOPOHKA 00Be-
MoM He MeHee 0,5 ILM3

WIH TTacTUKOBas OyThlUIKa 00BeMOM He MeHee | M’
TpyOka nomunponuieHoBas BHYTPEHHHM IHAaMETPOM 3
MM

Cocyn nna gecopOuuu IMHOM 85 W BHYTpeHHHM OHa-
MeTpoM 15 MM, B KadecTBe KOTOPOTO MOXET OBITH MC-
MOJIB30BaH IIIIPHI] OJHOPa30BEIH, V = 10 oM’

IlITaTuB 1abOpaTOPHBII

CrakaHbpl XUMHUecKue BMeCTUMOCTRIO B-1-100, B-1-600
Kon6a KH-1-200-29/32 TC

Cexynmomep

[lITaTuB byH3eHa, Konblia, JIAIIKH, 3a>KUMBI

ITuHIIET METUITMHCKHI

YacoBoe cTekn0

bans BonsiHas

Yamka dapdoporas (100 mi)

CTekJIOTKaHb MM CTEKIOBaTa

3.3. PeakTHBbI H MaTepHAIB!
Menp — rocyapcTBeHHBIH cTaHOapTHBINA obpaseln ¢ Mac-
COBOM KOHLEHTpauueil WoHOB Meau | MI/CM’, OTHOCH-
TEJFHON MOTPEIIHOCTHEO aTTECTOBAaHHOTO 3HaYeHus 1 %o
[HuHK — rocyaapcTBeHHbIH CTaHJApTHBIA oOpasel ¢ mac-
COBOM KOHLIEHTpalliel MOHOB LMHKa 1 MI/cM®, OTHOCH-
TEIbHON MOTPEIIHOCTHIO aTTECTOBAHHOrO 3HaueHus 1 %o
CBuHel[ — rocynapcTBEHHBIN CTaHAApTHBIA obpasen ¢
MacCOBOM KOHIEHTpaluxed HOHOB cBHHIA 1 Mr/cM’, OT-
HOCHUTENIBHON IIOTPELIHOCTBI0 aTTECTOBAHHOIO 3HAYEHMS
1%
Kanmuii — rocymapcTBeHHBIH CTaHAApTHBIA oOpasel c
MacCOBOW KOHLIEHTpalliel HOHOB KaaMmus | mr/em’,
OTHOCHUTEILHON IIOTPEIIHOCTBIO aTTECTOBAHHOTIO
3HaueHus 1 %
Hukenp — TOCYyHapCTBeHHBIN CTaHOApTHBIA oOpasen c
MacCOBOW  KOHIeHTpalled HOHOB HHKens 1 Mr/eM,
OTHOCHUTEIIBHOM MOTPEIIHOCTHIO aTTEeCTOBaHHOIO
3HaueHus 1 %

I'OCT 25336-82

[OCT 24861-2005
TY 64-1.707-76
I'OCT 25336-82
I'OCT 25336-82
TV 25-1894.003-90
I'OCT 21241-89
TV 64-1-423-72

I'OCT 10146-74

CO Pb 03 0026 98

CO PB 03 0037 98

CO PB 03 0033 98

I'CO 6690 — 93

CO PB 03 0028 98

R Attty =
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Maprasen — rocynapcTBeHHbIN CTaHIapTHBIN obpazell ¢
MAacCOBOM KOHIIEHTpalueil MOHOB Mapranma | MI“/CM3,
OTHOCHTENBHON IOIPEUIHOCTHIO0 aTTeCTOBAHHOTO 3Haue-
Hus 1 %

XKenezo — rocymapcTBeHHBIM CTaHIApPTHBIM oOpasel C
MacCOBOU KOHLIEHTpallMe HMOHOB Xkejieza 1 MI/cM’,. OT-
HOCHUTEJIBHOU ITOTPEIIHOCTHI0 aTTeCTOBAHHOIO 3HAUEHUS
1 %

KoGaneT — rocymapCTBEHHBIM CTaHIApPTHBIA OOpaszel C
MaccOBOM KOHLIEHTpaluell HOHOB KobanbTa 1 Mr/cM’, ot
HOCHUTEJNBHON TNOIPEIIHOCThI0 aTTECTOBAHHOTO 3HAYCHHUS
1 %

XpoM — rocynapCTBeHHBIN CTaHIApTHBIN o0Opaser] c mac-
COBOM KOHIIEHTpauued HOHOB Xpoma 1 MT/CM’, OTHOCH-
TEIHHOU MOTPEIIHOCTBIO aTTECTOBAHHOI'O 3HadeHus 1 %
BonoxHucTeIi XenaToobpazyromuii copbenr ®PUBAH X-1
npousBoacTBa ['HY «HCTUTYT  hH3UKO-OpraHidecKon
xumun HanwonanpHo#t akamemuu Hayk Pecny6muku be-
Japych }

Boga nenoHn3oBaHHas C yIEAbHBIM CONPOTUBIEHUEM HE
6omnee 18,2 MOwm/cM, yaenpHOR MPOBOIMMOCTEIO He 00-
nee 0,056 MxCumMmeHc/cM, NMOMy4YEeHHAs ¢ [OMOIIBIO CHUC-
TEeMbI AN MOJIy4eHUs JEHMOHW30BAHHOU BOAB! WIH BOJa
OMAMCTUILTMPOBaHHAS, MOJy4YeHHas - IIyTeM IIOBTOPHOU
NEPETOHKH IUCTUJUIMPOBAHHOU BOJIBI

Kucnora azotnas, oc.4u., d = 1,413

Hatpuii ykcyCHOKHCIBIN TPEXBOAHBIN, X.4.

Kucnota yxkcycrast 99-100%, x.4., d = 1,050

Hatpus runpookucs, 4.1.a.

ITepexuck Bomoponaa, 30% oc.4. 8-4

bymara wnamkatopHas ymuBepcaibHas pH 0-12 mpowns-
BojicTBa Jlaxema, Uexus

OuinsTpbl 00e3305eHHBIe (OyMara GUIBTpoBaiIbHasA) «Oe-
nasi ISHTa

AneTuneH TEXHUYECKUN

FCO 8056 —94

CO PB 03 0023 98

'CO 8089 —94
I'CO 8035 -94
TY Pb

00185198.052-2000

['OCT 11125-84
I'OCT 199-78
I'OCT 61-75
I'OCT 4328-77
TV 6-02-570-75

I'OCT 12026-76

I'OCT 5457-75

MOI‘}/T OBITH HCIIOJIE30BAHBI P€aKTUBBI-OKBUBAJICHTBL, CPEACTBA H3MepeHI/II71
H BCIIOMOT'aTEJIBHEBIC YCTpOfICTBa, IO TOYHOCTH H KBaJII/I(i)I/IKaLII/II/I, HE OIIHEC

-

YKa3aHHBIM B MCTOOUKE.
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4. MeToa n3MepeHHH

Metoznuka BBIIOJIHEHUS U3MEPEHUN KOHLIEHTPALUil TSKENbIX METaJIOB B
BOJIHBIX MaTpulax (MUThbeBble, IPHPOIHEIE, B TOM YHCIIE IIOBEPXHOCTHBIE U MUHE-
paJIbHBIE BOJBI, CTOYHBIE BOABI, BBITSKKH U3 MONUMEPHBIX U JAPYTUX MaTepHalloB,
NIOJy4eHHble ¢ IIPUMEHEHHEM AUCTHUIMPOBAHHOW M BOAOIIPOBOAHOHN BOJBI, MO-
JeJIBHBIX PacTBOPOB, BOAHBIE PACTBOPHI) OCHOBAaHA Ha aHAIM3€ UX METOIOM aTOM-
HO-a0COpPOIIMOHHOM CIIEKTPOMETPHH B IUIAMEHHW alleTHJIeH-BO3AyX Ha MpHubopax,
OCHAILIEHHBIX AeUTEpUEBBIM KOPPEKTOPOM HECEIEKTUBHOIO IIOTTIOILIEHUS.

5. TpeGoBanus Ge30NaCHOCTH
5.1. Tlpu pabote ¢ peakTHBaMHu COOIOMAIOT TPeOOBaHUS Ge30MacCHOCTH, YCTaHOB-
JIeHHBbIEe I padOT ¢ TOKCHYHBIMH, €IKUMHU U JIETKOBOCILIAMEHSIOMMMHUCS Belle-
cteamu o I'OCT 12.1.005 — &8.
5.2. Tlpu BBHIIONIHEHWUHM U3MEPEHUU C KMCIOJIb30BaHHEM aTOMHO-a0COpPOLMOHHOIO
CIEKTPOMETpa COONIONAIOT IIpaBHJIa 3JIEKTPOOE30IaCHOCTH B COOTBETCTBUM C
I'OCT 12.1.019 — 79 u MHcTpyKUKeH IO SKCIUIyaTallly mpudopa.
5.3. Ilpu pabore ¢ cocynaMu, pabOTAOMMMHU IO JaBICHUEM, COOIONAI0T Tpedo-
BaHHsA O0€30IaCHOCTH, YCTaHOBJeHHble mocTaHosneHneM MUC Ne 56 ot
27.12.2005 r. «O6 yTBepKIeHUH ITpaBMJI YCTPOHACTBA U 0€30IIaCHOCTH 3KCIIyaTa-
IIUU COCYJZIOB, padoTaroImKX IOJ JaBlIeHHEMY, 3aperucTpupoBaHHoro B Hauwo-
HAJIbHOM peecTpe IIpaBoBhIX akTOB PecmyOmuku bemapycs 20.01.2006 r. Ne
8/13868.

6. TpeboBaHud K KBaJH(PHKALHNH 0IIEPaTOpPa
K BBINOJTHEHHIO W3MEPEHUHN MOMYCKAIOT JIUL, UMEIOIIMX BBICIIEE 00pa30oBa-
HHUE, TPOUISINX O0yUeHUe, CIABIIUX 3K3aMeH 110 OOCIYy)XUBAHUIO YCTAHOBOK U
IpUOOPOB, MCMONB3YIOMNX CXKWKCHHbIE Ta3bl, U3y4YMBIIUX pabOTy Ha aTOMHO-
a0CcoOpOLIMOHHOM CIIEKTpOMeTpe U Hacrosuryro MBU.

7. YcnoBHus BbINOJHEHHS H3MEPEHHH
[Ipu BBITOIHEHHUU U3MEPEHUN COOMIONAIOT CIEAYIOIME YCIOBHS:
7.1. TIpurotoBiieHrie pacTBOPOB U MMOATOTOBKY Mpob k aHamu3y cornacHo I'OCT
27025-86 (CTC3B 804 - 77) oCylIeCTBISIOT B CIEAYIOIIUX YCIOBUAX:
TeMIIEpaTypa OKpYy KaroIlEero Bo3ayxa 2045 °C
atMocdepHoe JaBjIcHUE 84 - 107 xlla
OTHOCHTEJIbHAS BIIAYKHOCTH Bo3ayxa He Oonee  80%
7.2.. VICTOYHHUK IIWTAHUS — CETh NepeMeHHOro ToKa HampspkeHueM 220422 B u
gactorou 50+0,5 I'm.
7.2. BeinojHeHne U3MepeHUH Ha aTOMHO-aOCOpPOLIMOHHOM CIIEKTPOMETPE MPOBO-
JIAT B YCIOBUAX, PEKOMEHIYEMBIX TEXHUYECKOH TOKyMeHTallell K mpuoopy U Ha-
crosmedn MBH. e
e
ayuno- N\
wieckoit VAN

o'y .
H BG BMaTEBHOR
:LOK\'MEHT&[XHH
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8. IloaroroBka K BbINOJHEHHIO H3MEPEHHUH
Ilepen BBITOJIHEHHEM H3MEpPEHHWI MPOBOAAT CleNyromHe. paboThl: MOAro-
TOBKY J1abOpaTOpHOM IOCYHbl, MTOATOTOBKY U3MEPUTEIBHON M BCIIOMOTraTeIbHOU
anmnaparypbl, IPUTOTOBIEHUE PACTBOPOB, OTOOP U IOATOTOBKY MPOO K U3MEPEHHU-
SIM, TPalyupOBKy Ipudopa.

8.1. [loaroroBka JabopaTOPHOH MOCYAbI

HoByro miy ucmons3yemyio B JlaOOpaTOPUU. IIOCYy MOIOT KOHLEHTPUPO-
BaHHOW a30THOM KHCIIOTOM, ITPOMBIBAIOT BOJOIIPOBOJAHON BOJIOM, OIOJIACKHUBAIOT
OMIUCTHUTPOBAHHON WM IeHOHH30BaHHOW BOOM, CyIIaT B CYLIMIBHOM LIKady
Ipu Temrieparype He Hibke 105 OC. InacTukOByiO TOCYIy {IpH HEOGXOMMMOCTH
CyLIaT Ha BO3JAyXe IPHU KOMHATHOM TeMIepartype.

8.2. IloaroroBka aTOMHO-a0COPOLIMOHHOrO ClIEKTPOMeTpa K padoTe
IoaroroBky npubopa k paboTte, ero BKIIOYCHHE W BhIBeJeHHE Ha pabounii
PEXUM OCYIIECTBISIOT B COOTBETCTBUU C MHCTpyKIMEN 110 3KCILTyaTalluy.

8.3. [IpuroroB/eHUue pacTBOpPOB
8.3.1. HpHFOTOBJIeHl/le pacTBOpPa A30THOM KHCAOThI KOHIEHTPAHH

1 moan/am° (1 H)

st nonyquH;{ pacTBOpa a30THOM KUCJIOTHI KOHLIEHTpauuu 1 MOHB/)IM (1
H) 63,9 cM’ KOHIEHTPHPOBAHHOH a30THOM KucnoTsl (d = 1,413 r/cM’), OTMEpeH-
HBII MepHbIM HuinHApoM 3-100-2 v munetkoi 1-2-2-5 nmepeHocsIT B MEPHYIO KOJI-
Oy o6BEMoM 1000 oM ¢ IIpeIBAPUTEILHO BHECEHHON IEMOHU30BAHHON MU OUIU-
CTHJTMpOBaHHOM Bomo# o6semoMm 400-600 CM° ¥ IOBOJSAT OOBEM 10 METKH TOM XKe
BOJIOM. :
PacTBop xpaHAT B CTEK/IIHHOH TTocyne He Oosee | rozna.

8.3.2. HpHFOTOBJIeHPIe pacTBOpPa a30THOH KHCJIOTbl KOHIEHTPALHH

0,3 mosb/av° (0,3 H)

Jst HonyquHs[ pacTBOpa a30THOM KHUCIOTHI KOHLeHTpauuu 0,3 MOJ'IB/I[M
(0,3 H) 9,6 cM’ KOHLEHTPUPOBAHHOM a30THOH KucrnoTsl (d = 1,413 r/em’), OTMe-
peHHbIH THmeTkoil 1-2-2-10, mepeHocsAT B MepHyI0 Konby o6béMom 500 oM’ ¢
NpeIBapyuTesbHO BHECEHHOW OMAMCTHILTMPOBAHHON WIH IE€HMOHM30BaHHOM BOIOH
06BemMom 200-300 e u TIOBOIST OOBEM 10 METKH TOH K€ BOJOM.

PacTBop XpaHAT B CTEKJITHHOM mocyie He Ooiee 3 MecALEB.

8.3.3. IlpurotoBnaenue 1% pacTBopa a30THOH KHCJIOTDI
s momygenust 1% pactBopa a30THOM kucnotsl 10 cM> KOHLIEHTPHpPOBaH-
HO¥ a3oTHOH kuciotH (d = 1,413 r/en’), OTMEpPEHHBIE HI/IHGTKOI/I 1 2‘2 10 nepe-

CTHJLTUPOBAHHON WITH JEMOHHW30BaHHOM BOIOH 00BEMOM 200~, 'O()l CMM ),ZfO;BOIlHT
00BeM JI0 METKH Toi e Boaoh. Cpok XpaHeHHUs pacTBOpa 3: Mec;ma i
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8.3.4. IlpuroroBieHue pacTBOPa rHAPOOKHUCH HATPHS KOHIeHTPalHH

1 moan/am’ (1 n)

4,0 T THAPOOKUCH HATpus B3BELIMBAIOT B XMMUYECKOM cTakaHe B-1-100 Ha
snexTpoHHbIX Becax «CKAYT» Sc 2020, mpubapmstor npaMepro 40-60 cM® neno-
HU30BaHHOW (OMIMCTUINIMPOBAHHOM) BO/BI U MEpeMEINBalOT. PacTBOp Konu4ecT-
BEHHO IEPEeHOCST B MEPHYIO Konby obbemom 100 cM’ 1 IOBOAAT 06BeM 10 METKH
TOH e BOJON. PacTBOp XpaHAT B NOJMITUIEHOBOM MOCY /1€ 10 TIOSIBIEHUS XJIOIIBEB
WJIW BBINaICHUS OCaIKa.

8.3.5. IIpuroroBieHue pacTBOpa YKCYCHO# KHCI0Thl KOHIEHTPAaLHH

0,2 Moan/am’ (0,2 M)

Jltst TONy4eHHs pacTBOpa YKCYCHOM KUCIOTSI KOHIeHTpanuy 0,2 MOIb/IM’
(0,2 M) 1,14 cM’ KOHIEHTPHPOBaHHOI! yKCycHOH Kkuciaotsl (d = 1,050) oT6uparoT
TUTIETKOM 1-1-2-2 U IEepeHOCAT KOJTHMYECTBEHHO B MEPHYIO KOJIOY BMECTUMOCTBIO
100 cM® ¢ TIpeIBAPUTEIIFHO BHECEHHOM JeMOHN30BaHHON (OMIMCTUIIIIMPOBaHHOM)
BoJIoM 00BeMoM 20-30 oM’ , TOBOIST 00BEM IO METKHU TOH X€ BOJIOW M TILATEIBHO
[IepeMeINBaIOT.

PacTBOp XpaHAT B CTEKJIIHHOU TIoCyie He Ooslee 2 MecsLEB.

8.3.6. HpanOBneHne pPacTBOPa YKCYCHOKHC/IOT0 HATPUS KOHIEHTPaUHH

0,2 moss/am’ (0,2 M)

Jns monmydeHHsI pacTBopa YKCYCHOKMCIOro HaTpus KoHUeHTpauuu 0,2
Mois/oM° (0,2 M) 2,72 T YKCYCHOKHCIOIO HATpHs TPEXBOJHOTO B3BEINMBAIOT HA
anexkTpoHHBIX Becax «CKAVYT» Sc 2020. HaBecky kOMMYECTBEHHO IEPEHOCAT B
MepHYI0 K00y BMecTUMOCTEIO 100 CM’, IOBOJAT 06BEM O METKH JEHOHH30BaH-
HOM (OMANCTUIIMPOBAHHOMN ) BOJOI U TIIATENBHO II€PEMEIINBAOT.

PacTBOp XpaHAT B CTEKIISIHHOM mocyie He Oonee 2 MecsLeB.

8.3.7. IlpuroroBiieHue aeTaTHOro 0ydpepHoro pacrsopa, pH=6,0+0,5

AneratHpi#i  Oydepubii . pactBop ¢ pH=6,0+0,5 rorosar coriaacHo
['OCT 4919.2-77 «MeTtomp!l IpUroToBieHus 6ydepHbIX pacTBOPOBy». s momryde-
aust 100 cm’ artetaTHOro 6ydepHoro pactsopa ¢ pH = 6,0+0,5 MEpHBIM LIMINH-
apom 3-100-2 orbuparor 95 oM pacTBopa yKCycHOKHcoro Hatpus (1o 1m.8.3.6) n
BHOCST B HEro 5,0 cM’ pacTBOpa YKCYCHOM KHCIOTHI (o 1I. 8.3.5), oToGpaHHsIe
nuneTkoi 1-2-2-5.

PacTBop roToBsT HETOCPEACTBEHHO II€PE UCIIOIB30BAHUEM.

8.3.8. IIpuroroB/j1eHHe OCHOBHbLIX CTAHAAPTHLIX PAaCTBOPOB

JIns mIpUroTOBNIEHUS OCHOBHBIX CTaHJAPTHBIX PACTBOPOB HCIOJIB3YIOT IOCY-
JapCTBEHHBIE CTAHIAapTHBEIE 00pasipl pacTBopoB MeTtamwioB (I'COPM), comepxa-
mme 1MpMeraina B 1 cM® pactBopa. OCHOBHEIE CTAaHIApTHEIE paCTB()pBI COTOBAT,
pa36abisis I COPM azotHOH KHMcnoTOM KoHIeHTpauuu 0,3 MOJIB/JIM*(O '}Bﬁ)"‘""

VcmoBug IPHUTOTOBJICHH OCHOBHBIX CTaHAapPTHBIX paCTBOpOB HpI/IE{eI‘[\CHBI\E 3

L OH V

tabnuie 4. _ §( HHC v )\; ;
. \&Q \ HHG p'&\dTh‘BH(\H P

O\ ACKYMeHTaLui 5/

OX\\ :fr'b/,
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Tabnuna 4 [IpuroToBneHne OCHOBHBIX CTAHAAPTHBIX PaCTBOPOB
Ne | Msyuae- |3amannas | MepHas | ['ocynapcTBeHHBIH CTaHAAPTHBIA 00-
Il /Il | MBIH KOHIIEHTpa- | KoJ0a, pasen pactopa metasia (I'COPM),
SJEMEHT | LHs MeTal- | CM MCIIOIB3YEeMbIH 11 pa30aBiIeHUs
jJa B pacT- Konnentpa- | O6seM  pac- | O0Bb-
BODE, IIUs BeLecT- | TBOpa, HC- | €M Iu-
Mr/aM> Ba B pacTBO- | IOJb3YEMBIH | IIETKH,
pe, Mr/cM’ s . pa30aB- oM’
fleHust, cM
1. |Menp 100,0 50,0 1,0 5,0 5
2. | Iusax 10,0 100,0 1,0 1,0 1
3. | CBuHen 100,0 50,0 1,0 5,0 5
4. | Kagmun 10,0 100,0 1,0 1,0 1
5. | Maprasnen | 100,0 50,0 1,0 5,0 5
6. | Hukens 100,0 50,0 1,0 5,0 5
7. | Kenezo 100,0 50,0 1,0 5,0 5
8. |Kobamsr |100,0 50,0 1,0 5,0 5
9. | Xpom 100,0 50,0 - 11,0 5,0 5
10. | Cenen 100,0 50,0 1,0 5,0 5

PacTBops!I KoHIEeHTpanuy 100 MI/aM’ XpaHAT B 3aKpHITOM BHe He Gonee rofa.
PacTBOpBI LMHKA ¥ KaIMUs KOHIeHTpanuy 10 Mr/amM’ xpaHAT He Golee Mecsua
(TOCT 30178 —96. Coipbe ¥ TIPOAYKTHI IUILEBRIe. ATOMHO — aOCOPOLUOHHBIH
METOJI ONpeeNieHNs TOKCUYHBIX JIEMEHTOB)

8.3.9. IlpuroroBiieHne NPOMEKYTOYHBIX CTAHIAPTHBLIX PAaCTBOPOB

I[J'ISI OPUTOTOBJIICHUS MPOMEXYTOYHBIX CTaHAAPTHBIX pacTBOPOB MCIIOJIB3Y-

IOT OCHOBHBIE CTaHIapTHEIE PACTBOPHI MEeTaLIOB. [IpoMeXXyTOYHBIE CTaHIapTHBIE

PacTBOPHI TOTOBAT, pa30baBiissi OCHOBHbIE CTaHAAPTHBIE PACTBOPHI a30THON KUCIIO-
., 3

Toit koHIeHTpauuu 0,3 mons/am” (0,3 H).

BEICHBI B TAOJIHIE 5.

Ycnosus OPpHUTOTOBICHUA IMPOMEXKYTOYHBIX CTaHAAPTHBIX PACTBOPOB pu-
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Tabnuna 5 [TpuroToBieHue IPOMEXYTOYHBIX CTAHAAPTHEIX PaCTBOPOB
Ne | Mzyuae- 3aganHas | MepHas OcHOBHOM CTaHAAPTHBIA pacTBOp,
I /I | MBI KOHIIEHTpa- | KoJs0a, HCTOIB3YEeMBIH 11l pa30aBIeHUs
3JIEMEHT LUST MeTal~ o’ Kowureu- Ob6vem pac- | O0B-
na B pacT- Tpanus TBOpa, WC- | €M IU-
BOpE, BEIeCTBA B | IOJB3YEMBbIil | IETKH,
Mr/aM’ pactBope, |ama pasbas- | M’
Mr/,uM3 JIEHUS, oM’
1. | Menp 10,0 100 100 10 10
2. | Hunk 1,0 100 10 10 10
3. | CBunen 10,0 100 100 10 10
4. | Kagmuit 1,0 100 10 10 10
5. | Mapranen | 10,0 100 100 10 10
6. | Hukens 10,0 100 100 10 10
7. | Kenezo 10,0 100 100 10 10
8. | KoGanbT 10,0 100 100 10 10
9. | Xpom 10,0 100 100 10 10
PactBops! xontenTpanuu 1,0 10 MI/IM’ XpaHsT He Gojlee Mecsna
(IT'OCT 30178 -96 ChIpbe W IPOMYKTHl NHIIEBBIE. ATOMHO — abCOpOLMOHHbIN
METO]1 OTIpeIeNIeHUs] TOKCUYHBIX 3JIEMEHTOB).

8.3.10. IlpuroroB/ienne rpagyupoBOYHbBIX PACTBOPOB

I'pamyrpOBOYHEIS PACTBOPHI TOTOBAT pa30aBIE€HUEM OCHOBHBIX WU TPOME-
)KyTOYHBIX CTaHIAPTHLIX PACTBOPOB a30THOH KHCIOTOH KoHueHTpauuu 0,3
mounb/mM°. Kaxkaas U3 CepHil IpamyHpOBOYHBIX PACTBOPOB COCTOMT W3 ILTH Ipa-
JIYAPOBOYHBIX PacTBOPOB, COAEPIKALIUX BCE H3ydaeMble 3JICMEHTHl B KOHLECHTPA-
I[USX, TPUBEAEHHBIX B TaOauLax 6 u 7.

¥ OT1e: HAVHHO- N90F
TEeARHMECKOH
HHS i

I e ’Oi}
AOKyMeHTaunH /zl';/

v
&
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Tabnuua 6  IlpuroroBieHne cepru rpagydpPOBOYHBIX pacTBOpPOB 1-ro nuama-
30Ha
DJIeMeHT Konnentpa- | Mepnas | KoHneHTpanus O61eM oc- In-
IIMs 3JeMeH- | Koyiba, | 3JIeMeHTa B CTaH- | HOBHOTO mer-
Ta B Ipafyd- | CM " JTApTHOM pacTBO- | (MpOMeEXy- | Ka,
POBOYHOM pe, MI/IM’ TOYHOTO) cM’
pacTBope, (MKr/cm’) CTaHJIapTHO-
I/’ OCHOB- | IIpo- o pacTBopa,
(MKT/cM?) HOM MEXYy- | HCIIONIb3Yye-
TOYHOM | MBIH JUIA
pazbasie-
HHSL, CM °
I'pagynpoBoussll pactsop Nel
Mens 0,1 - 10 1,0 1
Hunk 0,05 - 1 5,0 5
CauHnen 0,4 - 10 4,0 5
Kaammit 0,02 - 1 2,0 2
Mapranery | 0,05 100~ |- 10 0,5 1
Huxenp 0,05 - 10 0,5 1
Kenezo 0,1 - 10 1,0 1
Kobanet 0,05 - 10 0,5 1
XpoMm 0,1 - 10 1,0 1
I'panynpoBodsbIf pacTBOp Ne 2
Menn 0,2 ) - 10 2,0 2
[{unk 0,1 10 - 1,0 1
Caunerg 0,5 - 10 5,0 5
Kamgmuit 0,05 - 1 5,0 5
Maprazer 0,1 100 - 10 1,0 1
Huxkenp 0,2 - 10 2,0 2
Kenezo 0,2 - 10 2,0 2
KobGanet 0,2 - 10 2,0 2
XpoM 0,2 - 10 2,0 2
['pagynpoBoYHbIF pacTBOp Ne 3
Menas 0,3 - 10 3,0 5
Hunxk 0,2 10 - 2,0 2
CauHenn 1,0 100 - 1,0 |
Kanmuii 0,1 10 - 1,0 1
Mapranert 0,2 100 - 10 2,0 2
Hukens 0,5 - 10 5,0 eenni 5 <
Keneso 0,5 - 10 50 |5
KoGanst 0,5 : 10 508 5
Xpom 0,5 - 10 R T




Iponomxenue TabIUIIEL 6
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I'panyupoBounsiil pactBop Ne 4

Menp 0,4 10,0 4.0 5
unk 0,4 10 - 4,0 5
CauHer 1,5 100 - 1,5 2
Kagmuit 0,15 10 - 1,5 2
Mapranen | 0,4 100 10,0 4,0 5
Huxkens 0,75 100 - 0,75 1
Keneso 0,75 100 - 0,75 1
KobGansT 0,75 100 - 0,75 1
Xpom 0,75 100 - 0,75 1
I'panyrpoBouHEli pacTBOp Ne S
Menb 0,5 10,0 5,0 5
Iunxk 0,5 10 - 5,0 5
Cauner 2,0 100 - 2,0 2
Kagmuit 0,2 10 - 2,0 2
Maprameny | 0,5 100 10,0 5,0 5
Huxkens 1,0 100 - 1,0 1
Kenezo 1,0 1 100 - 1,0 1
KobGanet 1,0 100 - 1,0 1
XpoM 1,0 100 - 1,0 1

FpanprOBquHe PacTBOPLL HCIIOJIB3YIOT CBEXCIIPUTOTOBJICHHBIMHU

Tabnuia 7  IIpuroroBiieHHe CepuH TPagyUPOBOYHBIX PACTBOPOB 2-I0 AUAIIa30-
Ha
ONeMEHT Komnrentpa- | Mepnas | Konmentpa- | O6bem oc- Iu-
IIUs DJIEeMeH- [-KoJi0a, IUS BJIEMEHTa | HOBHOTO TIETKA,
Ta BIpajgyd- | CM " B OCHOBHOM | CTAHZAPTHOTO | CM >
POBOYHOM CTaHIapTHOM | pacTBOpa, UC-
pacTBope, pacTBope, 10JTB3yEeMBIit
MI/ M MI/aM s pa3zbas-
(MKT/eM’) (MKr/em’ ) JIEHHS, CM °
I'pagyupoBouHbIi pacTBOp Nel
Menn 0,5 100 0,5 1
ImHK 0,4 10 4,0 5
CauHen 2,0 100 2,0 2
Kanmui 0,2 10 2,0 2
Mapranmern. 0,5 100 100 0,5 11
Huxkens 1,0 100 1,0 rees 11
XKenezo 1,0 100 1,0 /27 1o
KoGanbT 1,0 100 1,057 el
Xpom 1,0 100 1,085 el
N7op ~ '/,,




[Iporomxenne Tadauier 7
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['panyupoBounslii pacTBop Ne 2

Menb 1,0 100 1,0 1
unk 0,5 10 5,0 5
CsuHen 4,0 100 4,0 5
Kagvuii 0,5 10 5,0 5
Mapranen 1,0 100 100 1,0 1
Huxkens 2,0 100 2,0 2
Kenezo 2,0 100 2,0 2
KobGansT 2,0 100 2,0 2
XpoMm 2,0 100 2,0 2
["panynpoBouHEIi pacTBop Ne 3
Mens 2,0 100 2,0 2
[Hunak 1,0 10 10,0 10
CBuHell 5,0 100 5,0 5
Kanmui 1,0 10 10,0 10
Mapranen;, | 2,0 100 100 2,0 2
Huxenn 5,0 100 5,0 5
Kenezo 5,0 | 100 5,0 5
KobaneT 5,0 100 5,0 5
XpoMm 5,0 100 5,0 5
['pagyupoBouHsli pactBop Ne 4
Menn 4.0 100 4,0 5
unak 1,5 10 15,0 10; 5
CauHen 7,5 100 7,5 10
Kagmuii 1,5 10 15,0 10; 5
Mapranen | 4,0 100 100 4,0 5
Huxkens 7,5 100 7,5 10
Kenezo 7,5 100 7,5 10
Kobanet 7,5 100 7,5 10
XpoMm 7,5 100 7,5 10
['panynpoBounsili pacTtBOp Ne 5
Mens 5,0 100 5,0
uux 2,0 10 20,0
Cauner 10,0 100 10,0
Kamgmuit 2,0 10 20,0
Mapranei 5,0 100 100 5,0
Huxensp 10,0 100 10,0
Kenezo 10,0 100 10,0 .
Kobanst 10,0 100 10,0 /e
Xpom 10,0 100 10,0 797 o

I'pamyupOBOYHBIE PACTBOPHI HCIIONB3YIOT CBEKEPUTOTOBIEHHEIMU -

oM
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8.4. M3roroBJieHHe KOJIOHKH JJIfl NPOBeAeHHs COPOLIHOHHOTO KOHLIEHTPHPO-
BaHHSA

B HmxHel u BepxHEeW 4acTH MOPIIHS IINPHUIla BMECTUMOCTBIO 5 oM (Ilpm-
noxenue b, puc. b 1) mpocBepiuBarT ABa OTBEPCTUSA 1UaMEeTPOM 4 MM JApyT Ha-
IIPOTHUB ApyTa. B 0TBepCTHS Ha MOPIIHE BCTABJISIOT MOJUIPONUICHOBYIO TPYOKY
(2) nnaMeTpoM 4 MM, HIDKHUM KOHEl] KOTOPOH CILIABJSIOT IO KpasiM € MOPIIHEM,
IIpeIBaApUTENILHO pa3orpeB TPyOKy Ha 3JieKTpudeckod minTke. OTBepcTHe TPYOKH
ocTaeTcs He3aruiaBieHHbIM. Ha BepxHUit KoHel TpyOKkU HaIeBalOT COeAUHUTEIb-
HYIO TPYOKY (5) ¢ 3aKHMOM.

8.5. IloaroroBka copbenTa K padore

Ha anexTpoHHBIX Becax B3BEWIMBAIOT. 1,01 cop6eHTa OUBAH X- 1 mome-
IAaF0T B KOHUYECKYIO0 K0J0Yy BMeCTUMOCThIO-200 cM°, 3anuBaroT 100 oM’ arerat-
Horo OydepHoro pactBopa ¢ pH = 6,0+0,5 1 BeIIepXUBaIOT P KOMHATHOU TEM-
nepatype He MeHee 10 MuHYT. [ToaroToBneHHbIH TakuM 00pa3oM COpOEHT H3BIIE-
KalOT U3 OCTaTKa pacTBOpa MUHILIETOM U YKJIAJBIBAIOT B KOJOHKY Il KOHLIEHTPH-
pOBaHUsL.

8.6. IloaroToBKa CTEKJIOTKAHH HJIH CTEKJI0BATHI

CTekIIOTKaHb WX CTEKJIOBATY BBIICPKUBAIOT B KOHUEHTPUPOBAaHHOM a30T-
HOM KHCJIOTe B TedeHHe He MeHee 6 JacOB, TPOMBIBAIOT BOJONPOBOAHOM, 3aTeM
JeVMOHU30BAHHON MK OMIUCTHIINPOBAHHOK BOIOM, CyIIaT B CYLIMIBHOM IIKaQdy,
XpaHaT B Orokce. [Ipy HeoOXOmAMMOCTH OTOMPAIOT KOMOYEK IOATOTOBIEHHON
CTEKJIOTKaHN WJIM CTEKJIOBATHI, HOMEIIAOT Ha JHO KOJOHKM AJIsI KOHUEHTPUPOBa-
HHUS M IIOBEpX COpOeHTa s HpeILOTBan.[eHI/ISI 3a0MBaHUSA CUCTEMBI BOJIOKHAMH
(cm. 1. 8.7).

8.7. lloaroroBka cHCcTeMbI AJifi KOHLEHTPUPOBAaHHUA K padoTte
CucteMy sl KOHLEHTPUPOBAHUS COOMPArOT U3 OOBIYHOTO J1ab0paTOpHOTO
obopynoBanus cornacuo cxeme (ITpunoxenue A, puc. A 1):
® KOJIOHKY (3), M3TOTOBIEHHYIO MO II. 8.4, COeAUHSIOT C EMKOCTRIO JIJI HCCJIe-
oyeMoit BomHOM Marpuilel (1) coemuHUTEIRHON TpyOKoH (5) NOAXOASLIETO
IraMeTpa ¥ IJIHHEL, obecrednBaroniell coeTuHeHNe eMKOCTH ¢ KOJIOHKOH, ¢
3KUMOM (6);
® COCJMHUTEIBHYIO HacTh CHCTEMBI MIPOMBIBAIOT U 3aIOJHAOT JEHOHHU30BaH-
HOM ‘MK GUIUCTHILIMPOBAHHON BOMON ClemylomuM oOpasoM: B €MKOCTh
IUTsl uccnemyemoit Bonbl (1) BHocAT npumepHO S0 cM’ IeHOHH30BaHHOH (6u-
IUCTHIIMPOBAHHOMN ) BOIBI, HEOOXOAUMBIE U TOCTATOUHEIE )i IPOMbBIBAHHS
1 3aIIOJIHEHMS COEAMHUTEIBHOM YaCTH CHCTEMBI, U OTKPBIBAIOT 3aXuM (6).
ITpu 3TOM BOJa 3alONHAET COSAMHUTENBHYIO TPYOKY M KOJIOHKY IS KOH-
IeHTpUpOBaHus. YacTh ee BBUIMBAETCS U3 KOJIOHKHU B JIOTOK (eMKOCTB) noJ-
CTaBICHHBIHA O] KOMOHKY. llocie 3amoMHeH s CHCTEMBI BOLOH3AKH ,““ﬂ\(6)
3akpbIBaroT. [Ipy 3TOM HEOONBIION U30BITOK BOIBI OCTAETC ,El EMKOCTWLQ];L\
yccyeyeMoil BObl; 7/ Quiea navo
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® Ha JHO KOJOHKH, 3aTIOJTHEHHON BOJOH C LENBIO MPeIOTBPAllCHUS OCEIaHUs
My3BIPHKOB BO3MIyXa Ha COpPOCHTE MPHY IMOMEIISHUH €r0 B KOJIOHKY U CHIUXKE-
HUS CKOPOCTH TIPOITYCKAHUS MTPOOBI BOIBI UePE3 CUCTEMY, C IOMOIIBIO ITHH-
11eTa MOMEIIA0T KOMOYEK CTEKIOBATHI WM CTEKJIOTKAaHM, IIOATOTOBICHHBIH
mo I. 8.5, copOeHT U CHOBa CIIOM CTEKIIOBaThHl (CTCKIIOTKAHM), MPEISATCT-
BYFOIIUi 3a0MBaHui0 cucTeMbl BojokHamu (IIpunoxenue b, puc b 1). Ilpu
3TOM HM30BITOK BOIBI BBITMBAETCS B JIOTOK (€MKOCThH), MOACTABIEHHBIN MO/
KoJIOHKY. ITopiens (1) BCTaBIsAOT B KOpIyc (6) U YIUIOTHSIOT COPOEHT 10
BbICOTHI 4,0 cM.

8.8. I'pangyupoBka npubopa

['pamyupoBKy nprbopa Mo KaKAoMy IEMEHTY IIPOBOIAT C MCIOIL30BaHUEM
KOMITBIOTEpHOH TIporpaMMbl Win AAS B aBTOMAaTHUYECKOM pPEXUME B COOTBETCT-
BuH ¢ pazzmenoMm «KamibpoBka» PykoBOACTBA MO HPOTPaMMHOMY OOECIIEYEHUIO
Win AAS. Ilpu 3TOM KOJTHYECTBO U3MepeHUl abcopOIMK Il KaKIO0r0 dJIeMEHTa
3a[1al0T paBHBIM 5. M3MepeHus: MpoBOAST B MOPSIKE BO3PacTaHMs KOHLEHTPALUH
AJIEMEHTOB B paCTBOpax B 3aJaHHBIX JAHalia3oHax.

[To pe3ynpraTtaM u3MepeHUH B aBTOMaTHYeCKOM PEXUME CTPOAT Ipagyupo-
BOYHBIEe TpadUKK 3aBUCUMOCTH CPeIHUX 3HAUEHIM abcopOLUU KaXKI0ro 31eMeEHTa
OT UX MAacCOBBIX KOHLEHTpAIWi B IPagyHpPOBOYHEIX pacTBOpax. I padMKu OMUCHI-
BalOTCs ypaBHeHMsIMH Y = bX.

KoHTpoib cTabMIIBHOCTH FPagyHPOBOYHBIX I'PAa(QHUKOB NIPOBOJAT I€pea Ha-
yaj0M u3MepeHuH cornacHo Ii. 11.1 Hactosmen MeToauku.

8.9. OT60p npo0 n NOAroTOBKA BBITHKEK

JIyia aHanM3a OTOMPAIOT He MeHee | JI MUTBEBOH, NOA3EMHOM, MOBEPX-
HOCTHOM MJIM CTOYHOW BOALL, 0T 10 M1 (mpu mpsiMom omnpenenenun) n1o 500
MJI BBITSDKEK U3 IOJUMEPHBIX MaTepuasloB (pu 20-KpaTHOM KOHLIEHTPHPO-
BAHHUH) COTJIACHO CJIEAYIOLLUM JOKYMEHTaM:

e CTBTOCTP 51592-2001 «Boga. Obuue TpeGOBaHUS K OTOOPY POO»;

e CTBI'OCT P 51593-2001 «Boma nutseBas. OT6op mpobdy;

e CTB HCO 5667-11-2006 «KauectBo Bogsl. OT60p mpod. Hacts 11. Py-
KOBOJICTBO 110 OTOOPY NPOO MOA3EMHBIX BOI»;

e CTb MICO 5667-18-2006 «Kauectso Boasl. OTO0p npo0. Hacts 18. Py-
KOBOJACTBO IT0. 0TOOPY MpoO MOA3EMHBIX BOJ Ha 3arpsA3HCHHBIX y4acT-
Kax»;

o I'OCT 23268.0-91 «Boxpl MuHepajbHble MUTHEBbIC JTedeOHEble, 1eueh-
HO-CTOMIOBBIE M IIPHUPOJIHBIE CTOJOBHIE. [IpaBuna MpHeMKH W METOJbI
otHopa npod»; ﬁaéiﬁb‘w

e T'OCT 17.1.5.05-85 «Oxpana mpuposl. ['uapocpepa. “IIH/IG TDG6@B&-

01181 Ha" *HO-

HUS K OT60py Hp06 MOBEPXHOCTHBIX U MOPCKHUX BOA, J'Hnﬂa I/I aTMOC(bep'
! s,

HBIX OCaAKOB», . l\\“u\ s ,/
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HHucTpykuus no orbopy mpoO i aHaIM3a CTOYHBIX M TOBEPXHOCTHBIX
BoJ, yTB. IlepBrIM 3amectuteneM npencenarens -1 ocynapcTBEHHOro
xomutera Pecnybnuku benapycs no sxonorun 16.02:1994 r.;
Nuctpykuusa 4.1.10-14-101-2005 «MeToabl ucciiefOBaHUS OJIUMED-
HBIX MaTepuasioB JJi1 TUTHEHUYECKOHN OLIeHKW», YTB. [locTanoBieHHEM
Ne 277 I'maBHOTO TOCYJapCTBEHHOI0 CaHHTApHOTO Bpauda PecmyOmuku
benapycs ot 28.12.2005 r.;

Uuctpykuusa 2.3.3.10-15-64-2005 «CaHuTapHO-XUMHUYECKHE UCCIENOBAHUS
U3/1eNnuii, U3rOTOBIICHHBIX U3 MOJUMEPHBIX ¥ JPYTHX CHHTETUUECKHX Mare-
pHANOB, KOHTAKTUPYIOIIUX C MHIIEBBIMU TPOAYKTaMuy», yTB. [locTaHOBIIE-
HueMm No 184 ['maBHOrO rocyaapCTBEHHOIO CaHHUTApHOTO Bpaya PeciyOiuku
benapycs ot 21.11.2005 r;

HNuctpykius 4.1.10-15-92-2005 «CaHuTapHO-XUMHYECKUE HCCIIELOBa-
HUS pe3uH W U3LENUHA U3 HUX, NPEeAHA3HAYCHHBIX IS KOHTAaKTa C IH-
IIEBBIMU NPOAyKTaMuy», YTB. IloctaHoBneHuemM Ne 258 I'maBHOrO rocy-
JapCTBEHHOro caHuTapHoro Bpaua Pb or 26.12.2005 r.;

I'OCT 24295-80 «llocyna’ xo3siiicTBEHHas CTajbHas 3MajlupOBaHHas.
OO0uire TEXHUYECKUE YCTIOBUSY,

CTb 300-2007 «ITocyna uyrynHast uepHas. OOiire TeXHUYECKHUE yCIIO-
BUSI»;

I'OCT 25185-93 «Ilocyna kepamuueckas B KOHTaKTe ¢ NULLel. Beiae-
JieHue CBUHLIA U KaaMusl. MeTo UCIIBITaHUi»;

['OCT 30407-96 «Ilocyna u aekopaTuBHbIe U3aenus U3 cTekia. Obmue
TEXHUUYECKUE YCIIOBUSY;

I'OCT 17151-81 «Ilocyna xo34HCTBeHHAs U3 JIICTOBOrO almfoMuHUs. O0mue
TEXHUYECKHUE YCIOBUSDY;

CTb 469-99 «llocyna amoMuHHeBas XossiicTBeHHasi jauTas. OOmue
TEXHUYECKUE YCIOBUMY;

HNuctpykius 2.3.3.10-15-89-2005 «CanuTtapHO-TUTHEHUYECKas OLIEHKa
JTaKUPOBaHHONW KOHCEpBHON Tapbl», yTB. [locranoBinenuem Ne 251
['aBHOTO rocymapeTBeHHOro canutapHoro Bpaya Pb ot 26.12.2005 r.;
HHcrpykius-1.1.10-12-41-2006 «l'uruenndeckas oLeHKa U3JEIUNH Me-
JALMHCKOrO Ha3HAYEHHUs, MEJUIIMHCKON TEXHUKU U MaTepHajoB, MpU-
MEHSIEMBIX JIJII WX HW3TOTOBIeHHs», YyTB. lloctaHoBmenmem Ne 155
['maBHOTrO rocymapcTBeHHOro canuTapHoro Bpaya Pb ot 22.11.2006 r.;
Nuctpykiud 1.1.10-22-58-2005 «Ilopsimox MNpoBeneHUs CaHUTApHO-
XUMHUYECKHX, TOKCHKOJIOTHYECKUX U MUKPOOUOJIOTUYECKUX UCTIBITAHUM
CTePWIM30BAaHHBIX IINPUIEB WHBEKLIMOHHBIX OJHOKPATHOIO IpUMeEHe-
Hus», yTB. IloctanoBnenuem Ne 177 I'maBHOrO rocy,z(?pé‘%%‘éﬁﬂoro ca-

HuTapHOro Bpada PB or 15.11.2005 r.; _‘/,,-"‘%Q/"'
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e Meronuyeckue pekoMeHAaMH «DKCIIEpUMEHTAIbHAs OLEHKA CPEICTB
Y U3/IeJIUH HaKOKHOIO MPUMEHEHHUS», YTB. [ TaBHBIM rOCy AapCTBEHHBIM
canutapsasiM BpauoM Pb 10.02.1998 r., per. Ne 177-9711;

e MeTonuuecKre yKa3aHUus 1O CAaHUTAPHO-TUTUEHUYECKON OLICHKE pe3u-
HOBBIX M JIATEKCHBIX H3AETUNl MEAUIMHCKOro Ha3Ha4deHus», yTB. Ha-
YaJIbHUKOM YNPaBJIEHUS 10 BHEAPEHUIO HOBBIX JIEKAPCTBEHHBIX
CpeICTB U MenULIMHCKON TexHuKu Mun3apasa CCCP 19.12.1986 r.;

e ['OCT 25779-90 «Urpymku. O6mue TpeboBaHus O0€30MaCHOCTH B Me-
TOIBI KOHTPOJIS;

e T'OCT HCO 8124-3-2001 «Urpymku. O6ume tpebOBaHUs O6e301aCHO-
CTH U METOBI UCTIBITaHUH. BhIneneHne BpeqHEIX TSl 3I0POBbsl PeOEH-

Ka 3JIEMEHTOBY;

o «Meroguyeckue ykazaHus IO CaHUTAPHO-XUMHUYECKOMY HCCIIEJOBAHHUIO
JETCKUX JIaTeKCHBIX COCOK M OajJIOHYMKOB. COCOK-IIyCTBIIIEK», YTB. 3aM.
HavajgpHMKa [ 1aBHOTO TexHuueckoro ympasiaeHus M3 CCCP 12.10.1990 r.;

o CanlluH 2.4.7.16-32-2006 -« urnenuueckue TpeOoBaHHS K OyMaxHO-
OesIOBBIM H3IeIusIM Ui Aetei», yTB. I[loctanoBnenuem Ne 159 I'masHoro
rocyaapcTBeHHOro canutapaoro Bpada Pb ot 22.11.2006 r.;

o «CaHuTapHble TIPaBWIA IO MPOU3BOACTBY M OIEHKE KayecTBa OyMaru H
KapTOHa, BBIPaOOTaHHREIX C HCIMONB30BaHHEM MaKyJlaTypbl U IpelHa3Ha-
YCHHBIX JJIS YIIAKOBKH CYXUX MUIIEBLIX MpoaykToB» Ne 4105-86, yrB. M3
CCCP 20.05.1986 r.;

e (CanlluH 1.1.12-14-2003 «I'urueHuyeckue TpeOOBaHUS K OE30IIACHOCTU
CPEICTB JTUYHOH rurueHs», yTB. IlocraHoBneHueM M3 Pb Ne96 ot
27.08.2003 r.;

o Huctpykmus 1.1.10-12-96-2005 «'uruennueckas oueHKa TKaHeH, one-
XKA6l 1 00yBH», yTB. IlocTaHOoBiIeHMeM [J1aBHOroO rocyaapCTBEHHOTO
canurapHoro Bpaya Pb Ne 268 ot 28.12.2005 r.;

OTtobpaHHbBIE TPOOBI aHATU3UPYIOT B A€Hb 0TOOpA WM KOHCEPBUPYIOT
KOHLIEHTPHPOBAHHOM a30THOU KHCJIOTOM N0 nomydenus pH < 2 u 1o npose-
JICHWS aHaIM3a XpaHsT MpH KOMHATHOW Temieparype He Ooiee 1 mecsua.
BBITSDKKH, ITOJYYCHHBIC HA OCHOBE KHCIIBIX PaCTBOPOB, HE KOHCEPBUPYIOT.

8.10. Iloaroroska npo6 Kk aHAJH3Y
8.10.1. IToaroroBKa BOAHBIX MATPUIl NPH ONpeaeeHHH 31eMEHTOB 0e3 npen -
BapUTEJIbLHOI0 KOHIEHTPHPOBAHHS NPOO
JIsis. ompenenieHus CYMMapHOTO COIEpKaHHUA 3JIEMEHTa, COJNEPIKAIUErocs B
aHATU3UPYEMOM OOBEKTE B KOHLECHTPALMAX, JEKAIMUX B 3aJaHHOM JIHANA30HE
pafyHpOBKH, MPOOY IOAKUCIAIOT KOHLEHTPUPOBAHHON a30THOM KHCIOTOMH: 10 pHox-.

o N LR O KOM -
< 2. Ecnu B MOAKKCTIEHHON NPoGe MPUCYTCTBYIOT 3aMETHbIE [Ia30M B3BeLICHHbIS) !

Mol is ol
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YaCTHLB], TOJKUCIEHHBIH PacTBOP Ilepel IPOBEACHHUEM H3MEPEHHH (QHILTPYIOT
qyepe3 6e330JIbHBIH QUIBTp «Oenas JeHTay.

8.10.2. KoHueHTpHpoBaHue Npod MyTeM ynapuBaHusl

Meron npUMeHSIIOT NpH aHaIu3e MPoO MUTHEBBIX, IPUPOIHBIX, B TOM YUCIIE
ITIOBEPXHOCTHBIX U MUHEPAJIBHBIX BOJ, BBITSIKEK M3 MOJIMMEPHBIX U IPYTUX MaTe-
PHAJIOB, MIOJYYEHHBIX C IPUMEHEHHEM NUCTHUILUIMPOBAHHOU U BOLOIPOBOIHOM BO-
OBl U MOJENBHBIX CpeN.

KoHnentpupoBanue npod myTeM yrnapuBaHHS HPOBOAAT CIEAYIOIIUM 00pa-
30M: 500 cM® aHanM3UpyeMoro obpasua (IIpu KOHIeHTpUpoBanuK 1:20) moMmerna-
IOT B TEPMOCTOMKHM CTakaH, MOAKUCISIOT KOHIEHTPUPOBAHHON a30THOU KUCIIOTOH
1o pH < 2 u ymapuBarOT Ha 3JIEKTPOIUIUTKE 0 00BeMa, COCTABIAIOMEr0 IpUMeEp-
HO 10-15 oM. KoHIIeHTpAaT KOJIMYeCTBEHHO TIEPSHOCT: B MEPHYIO K00y 00BeMOM
25 cM’ ¥ HOBOIAT 06BEM [0 METKH JIeHOHH30BAHHOM (GUANCTHIIHPOBAHHOM) BO-
JIOM.

8.10.3. CopOuinoHHOE KOHLIEHTPHPOBaHHe

MeToa NpUMeHSIOT TP aHaIu3e IPod MUTHEBBIX, IPUPOIHBIX, B TOM YHCIIE
ci1abo3arps3HeHHBIX IOBEPXHOCTHBIX BOJ MPU ONpENeICeHUH B HUX METAaJUIOB, Ha-
XOIAIINXCA B PACTBOPEHHOM COCTOSHUH, MUHEPAIBHBIX BOI[, KOHIIEHTpAIUs Kajlb-
LIMs ¥ MarHusi B KoTopbrx He mpesbiliaet 2001 100 MF/,Z[M COOTBETCTBEHHO.

[Mpu copOLMOHHOM KOHIEHTPUPOBAHHUM IIepe] MpOBeleHUEM COPOLUH Be-
muuHy pH uccrnenyemoro obpasia JOBOIAT 10 3HaYeHHs 6-8 noOaBieHHEM pac-
TBOPOB KOHIIEHTPUPOBAHHON a30THOW KUCIOTHI UM TMIPOKCUIA HATpHs KOHIICH-
Tpauuu 1 MOTIB/IM 1 KOHTPOJHPYIOT ¢ IIOMOIIBI0 HHAUKATOPHOM OyMaru.

Cop0O1uio 371eMeHTOB POBOAAT ciieayromuM odpazoM (IIpu. A, puc. A 1):

- mpoby Boabl o0veMoM 500 oM’ (mpu KoHIeHTpUpoBaHuM 1:20), OTMEPEHHYIO 1IH-
muHApoM 3-500-2, iepeHocST B.eMKOCTS (1);
- OTKPBIBAIOT 3KUMEL (6) 1 (8) U rccieayeMBblil 0Opaser; BMECTE ¢ OCTaTKOM JeH-
OHH30BaHHOH (OMANUCTHIIHPOBAHHOW) BOABI B CHCTEME IIOCIIE €€ IIPOMBIBKH M 3a-
TIOJHEHMSI TPOTYCKAIOT Yepe3 KOJIOHKY KOHLIEHTPUPOBaHUS (3) METOIOM BOCXO-
JUILIEr0 [IOTOKA CO CKOPOCThio 30-40 cM’/MuHYTY. CKOPOCTH OMPEeNsioT MyTeM
HU3MEepEeHHs BpeMeHH 3aMOJIHeHUsT MepHOoro inHApa 3-100-2 ¢ MoMOIbBIO0 CEKYH-
JoMepa M perymupyroT 3axuMoM (6). DddroeHT (Boaa, Ipollenias 4epe3 Ko-
JIOHKY [7isi KOHIIEHTPUPOBaHHUI) COOMPaOT B cocyh (7) BMECTUMOCTBIO HE MEHeEE
0,5 me. KoHIIeHTpHUpoBaHue 2-X MapajulebHbIX Ipo0 NpOBOAAT OAHOBPEMEHHO
Ha 2-X CHCTeMax WK IT0CJIeI0BaTeIbHO Ha ONHON CUCTEME, IIPOBOASA BECH LUK 10
cOOpa 3mr0aTa I KaXI0H nmapayyiebHOi IpoOEbI.

JlecopOumio copOHpOBaHHBIX 3J€MEHTOB C KOJIOHKM IIPOBOAST METOIOM
HUCXOJSAIIETO [TOTOKA ClIEAYIOUM o6pazom (Tipuil. A, puc. A 1):

® [IepPEKPHIBAIOT 3aXUM (8); geie
® KOJIOHKY Ui KOHIeHTpupoBaHus (3) COGI[I/IHI/ITGJIBHOI/I Ipyﬁ'iibu (9) CoeIu-

ax
HSIIOT C COCYIOM [UIst AecopOunu (4); g7 Omer I i,
ROV 0N
® COeMUHUTENBHYIO TPYOKY (5) OTCOSAUHSIOT OT KOJOHKH IJIS KOHI[EHTPHPO-
BaHus (3); )
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e B cocyx Js gecopbuun (4) BrocsT 10 cm® HNO; KOHLIeHTpauuu 1 MOJIB/IM’
(1n);

® OTKpBIBAIOT 3aXUM (8) 1 HauMHAIOT 3MroupoBaHue. CKOPOCTh 3MIOUPOBAHUS
— npumepHo 1 karuis/cexkyHnay. [lepByro mopiiuto 3/t0ata, paBHYIO IpUMep-
HO 2 cM’, OTGPACHIBAIOT, 3aTEM JIM0AT COBUPAIOT B MEPHYI0 Koby (10) BMe-
CTHMOCTBIO 25 CM3;

e B K0IGy COGUPAIOT OKOJIO 5 CM° 3ITI0aTa, [OCTIE Hero 3aKphIBarOT 3aXKKM (8)
U OCTaBJISIOT COPOEHT B KOHTAKTe C KUCIOTON B TeueHue §-12 munHyT. llo
UCTEYEHUN YKa3aHHOTO BPEMEHH IIPUOTKPBLIBAIOT 3aXXUM M IIPOIAOJIKAIOT
IIPOITyCKATh a30THYIO KHUCIOTY IO IOJIHOTO BBITEKAHUS KHCIIOTHI, cobupast
ANIOAT B TY Xe KoJly;

e 00beM »3yr0aTa B MeEpHOUM Kosibe MOBOAAT [0 METKU [I€MOHW30BaHHOU
(6uAMCTUIITMPOBAHHOMN ) BOJIOM.

8.10.4. Moxpoe o30/1eHUE

Jlns TOATOTOBKM 3arpsA3HEHHBIX IOBEPXHOCTHBIX M cIab03arps3HEHHBIX
CTOYHBIX BOJ, KOTOpBble MOTYT COAEPXAaTh H3yHaeMble JJIEMEHTHI KaK B PacTBO-
peHHOU (opMe, TaKk U B BHIE METANIOPraHUYECKUX WIM KOMIUIEKCHBIX COEIUHe-
HUM, UCHIONB3YIOT METO MOKpOro ozoneHus. Ilpu sToMm npoOy pedyHOM UM CTOY-
HOM BOJBI BCTPSAXHMBAIOT, OTOMpAOT 500 cM’ (IpM KOHIeHTpUpoBaHHH 1:20) B
TEPMOCTOUKUHN CTakaH, MOAKUCIAIOT KOHHEHTPUPOBAHHOW a30THOM KHUCIIOTOW U3
pacuera 3 cM’ a30THOM KMCIOTHL.Ha 100 cM’ HpoGHI ¥ BEITAPHBAIOT HA JJEKTPO-
IUTUTKE, He JOIyCcKas KUIICHUS, /10 IOJyHeHUs BIaXXHOro ocrarka. Ilocie oxmax-
IEeHUS OCTaTOK 00pabaThIBAIOT TaKOH jxe MOpIMel a30THOM KUCIOTHI, IPUOABIAIOT
1-2 eM’ 30% MEPEeKUCH BOAOPOJA, HAKPBIBAIOT CTaKaH 4acCOBBIM CTEKJIOM U CHO-
Ba HarpeBarOT IIPUMEPHO B TeUeHHE | Haca 10 MOJIHOTO PACTBOPEHUS BCEX PACTBO-
PUMBIX B 3THX YCJIOBUSAX COCIUHEHWH, Ha YTO yKas3blBAaeT IIOJIy4YEHHE CBETIOOKpa-
IIIEHHOTO ocanka. HarpeBaHue MpeKpalaroT, OOMBIBAIOT CTEHKH CTaKaHa ¥ 4aco-
BOE CTEKJIO MEMOHN30BaHHON (OMINCTHILIMPOBaHHOMN ) Bogoi. MuHepain3aT Koju-
YeCTBEHHO IEPEHOCAT B MEPHYIO KOJIOY BMECTUMOCTBIO 25 cM’, OTHHUIBTPOBEIBA-
IOT KPEMHEKUCIIOTY ¥ JpyrHe HEpacTBOPUMBIE BellecTBa 4epe3 Oe330J1bHBIN
¢buneTp «6enas senray. O6veM QuIbTpaTa AOBOAAT OO METKU IEUOHH30BaHHOH
(OMIUCTIIIUPOBAHHO ) BOJIOH.

8.10.5. Cyxoe o30i/ienue

JI7is MOATOTOBKK K aHalu3y 3arps3HEHHBIX CTOYHBIX BOJ, COAEPXKALIMX
OonbIIIHe KOJIHHeCTBA OPraHUYECKUX BEIIECTB, UCIOIB3YIOT METO CYXOTo 030J€-
Hus. Ipu 3TOM IpoOy CTOYHOM BOMBI BCTPSIXUBAIOT, 0TOMUpatoT 500 cM® (TIpH KOH-
ueHTpupoBanuu 1:20), npubasnsor 5 CM°> KOHLIEHTPUPOBAHHOM a30THOH KUCIOTHI,
[IEPEHOCAT IOPUUAIMH B (Gap(HOpOBYIO YalIKy, TOMEIIeHHYI0 Ha BOASHYIO OaHIO, 1
BBITAPUBAKOT JIOCyxa. 3aTeM YallKy C yIapeHHOU Jocyxa NMpoOod MOMELIAoT B
MydeNbHYIO- II€Yb M BeXyT MpokanuBanue mpu 420-450 C no monydenus MU He-
panu3aTta 6eNoro WM CBETJIO-CEeporo LBeTa. 11oNydYeHHbIH MUHEPATU3aT PacTBO-
parotr B 5-7 oM pa306aByieHHON 1:1 a30THOM KHUCIIOTHI (CMeCh KOHICHTPHPOBAHHON
a30THON KHUCJIOTHI U IEMOHM30BaHHOM BoJBI 1:1 B 00EMHOM OTHOIICHUH) IIPH Ha-
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IpeBaHUM Ha BJIEKTPOIUTUTKE IO pacTBOpeHHs Bcex cosed. Ilpu HeoOXoaumocTH
00beM KHUCIOTHI YBEIWYHBAIOT. PacTBOp KOJIMYECTBEHHO MEPEHOCST B MEPHYIO
KOGy BMECTHMOCTBIO 25 CM’, CMBIBas 4aIIKy HECKOJIbKHMH JIOpLHSIMH 1% pac-
TBOpa a30THOM KHUCJIOTHL. B ciyuyae Hanmu4usg B Hallke HEpacTBOPHMOIO OCTAaTKa
pacTBOp QUIBTPYIOT B MEPHYIO KOJIOY Hepe3 GuibTp «Oenas jeHta». O0beM pac-
TBOpa JOBOJAT JO METKH JISMOHU30BaHHON (OMANCTIIIIMPOBAHHON ) BOJOM.

9. BbinoJiHeHHe H3MepEeHH

HN3MepeHre KOHUEHTpaLUil UOHOB TSDKENBIX META/UIOB B IMOJYYEHHBIX pac-
TBOpPaX MPOBOJAT aTOMHO-a0COPOLMOHHBIM METOAOM IOCIEAOBATENBHO A KaX-
JIOro 3JIeMeHTa.

Ilepen mpoBeleHHEM HU3MEpeHHI NapameTpbl pabOTHl CIEKTPOMETpa Ha-
CTPaWBAIOT B COOTBETCTBUHM C MHCTPYKIMEH O SKCIUTyaTallMy npuodopa.

s m3MepeHnss KOHLEHTpAIMU OIIPeAessieMOro 9JIEMEHTa B BOJHOM pac-
TBOPE €ro PaclbUISIOT B IJIaMsl ropeiiku. KoludecTBo U3MEpEeHUil aTOMHOIO I10-
TJIOILEHHUSI 3JIEMEeHTa B BOJHOM PacTBOPE 3aJal0T He MeHee ABYX. AHAJIUTHYECKUI
CHUTHQI PETHUCTPHPYETCS KOMIIBIOTEPOM U 00padarbiBaeTCs € IOMOILBIO IIPO-
rpaMMHOro obecredeHus criekTpoMerpa. KoMmneHcanuo HECeNIeKTUBHOIO MOIJIo-
IIIEHUS OCYNIECTBISAIOT C HCITIOJb30BAHUEM HEIPEPBIBHOTO CIEKTpa IEUTEPUEBOM
JIaMIOH.

Eciu koHUEHTpauus 3JiEMeHTa B pacTBOpe IpU U3MEPEHUSIX OKa3bIBAECTCHA
BBIIIIE BEPXHErO Ipejiesa 2-ro AUara3oHa onpeesiseMblx KOHIEHTpalui (Tabnuna
1), ero paz0aBisAlOT pacTBOPOM a30THOM KHUCIOTHI KOHIeHTpauuu 0,3 MOJIB/}IM3
(0,3 n).

[Tocne xaxaoro U3MEPEHNsl paCHbUIAIOT PACTBOP a30THOM KUCIIOTHI KOHIEH-
Tpauuu 0,3 H 111 OPOMBIBAHUS TOPEIIKHU.

10. O6paGoTka pe3ybTaTOB H3MEPEHUH H OLleHHBAaHHE
HeonpeaeJeHHOCTH
3a OKOHYATENBHBINA Pe3y/IbTaT U3MEPEHUH MPUHUMAIOT Cpe/iHee apU(PMETH-
4eCKOe 3HaueHUe Pe3yJIbTATOB JIBYX NapallUIeNIbHBIX ONpPENCIIEHUM, MTONYyYEHHBIX B
yCJIOBHSAX moBTOpsieMocTH. I1py 3ToM pacxoxaeHune Mexay ABYMs pe3yiabTaTaMu
He IOJKHO IPEBBIIIATH peeia OBTOpsieMocCTH 1, (Tabauna 8).

Cep = woomreemmeemeecees (1)

IIpy KOHIEHTPUPOBAHUM IPOO MOJIyYECHHBIH pe3yabTaT YMHOXAIOT Ha CTe-
MeHb KOHIIEHTPUPOBaHUSI.

HeornpeneneHHOCTS M3MEPEHUIN PaCCUATHIBAIOT COTIACHO E[Rjggﬁjgik}gm B.
Q *

/ Qraca HAYIHI”
TexHigeron
SR AENHE

1 popvaTHEROY

Cup@TALBEM /T
Joky menTAsH /o
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Tabnuua 8 HopMaTuBbI KOHTPOJIS rpafyHpOBOYHBIX I'pahUKOB, OKA3aTEIH
IPEM3NOHHOCTA METOAUKHY BHITIOJIHEHNS] U3MEPEHUN
Onement| Juanazox Hopma- | Ilokaza- | [lpenen. | Tlokaza- | IIpenexn
U3MEPEHUS, | TUB KOH- | TEIb MOBTO- TeJb BOCIIPO-
MI/T TPOJIS MIOBTO- psieMoc- © | BOCHPO- | U3BOJHU-
rpagyd- | pseMoc- | T Ajd WU3BOIM- | MOCTH,
pOBOU- TH, n=2, MOCTH, R;, %
HOTO o Y0 T'n, 0 o Ry Y0
rpaduka,
K, %0
1 2 3 4 5 6 7
Cu 0,1-0,5 3 2 4 2 7
0,5-5,0 5 1 4 2 5
Zn 0,05-0,4 2 2 5 2 7
0,4-2,0 1 1 4 2 5
Pb 0,4-2,0 4 2 4 2 6
2,0-10,0 5 1 2 1 3
Cd 0,02-0,2 4 2 5 3 8
0,2-2,0 5 1 4 2 5
Mn 0,05-0,5 5 2 5 2 7
0,5-5,0 3 1 4 2 5
Ni 0,05-1,0 4 2 5 2 6
1,0-10,0 5 1 3 1 4
Fe 0,1-1,0 3 2 5 2 6
1,0-10,0 4 1 3 1 4
Co 0,05-1,0 5 2 5 2 7
1,0-10,0 4 | 3 2 5
Cr 0,1-1,0 3 2 4 2 6
1,0-10,0 3 1 4 2 5
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Tabmmma 9 [Toxazaresu MpaBUIIBHOCTH ( A, ) ¥ TOYHOCTH (A ) METOIUKH
BBITIOJTHEHUS U3MEPEeHUH, %o
DOnement| uanason | ITpw xkon- | Ilpu kon- | Ilpu mok- | IIpu cy- | I1Ipu nps-
u3Mepe- LHEHTpU- | LEHTpU- | pOM 030- | XOM 030- | MOM Ollpe-
HUS, pOBaHUM | pOBaHUM | JEHH U JEHUU U | NEeJICHUU
MF/1 mpob my- | mpo0 my- | KOHUEHT- | KOHLEHT-
TEM BBITIa- | TeM copO- | pupo- pupoBa-
puBa- [HOHHO- | BaHUH HUM IIPO6
HUS ro KOH- npod
HEeHTPU-
POBAHUS
A, A A, A A, A A, A A, A
Cu 0,1-0,5 6 8 4 6 6 9 6 8 4 6
0,5-5,0 6 8 5 7 6 9 6 8 5 5
Zn 0,05-04 |9 13 |4 6 10 113 |8 11 {4 6
0,4-2,0 10 |13 |5 7 100 114 |8 11 |5 7
Pb 0,4-2,0 7 9 5 7 7 10 |6 9 5 6
2,0-10,0 7 9 S 17 3 10 |7 9 5 7
Cd 0,02-0,2 4 6 4 6 6 9 6 8 4 6
0,2-2,0 5 7 5 7 7 9 6 8 5 7
Mn 0,05-0,5 6 8 5 7 7 9 6 8 5 6
0,5-5,0 6 11 15 9 7 9 6 8 4 6
Ni 0,05-1,0 5 7 S 7 6 8 7 9 4 6
1,0-10,0 5 7 5 7 6 8 7 9 4 6 |
Fe 0,-,0 {7 1o {5 |7 |7 J16 |9 |13 |4 |6 |
1,0-10,0 ~f7 lo" |5 17 |7 w0 |9 [13 |4 [6 |
Co 0,05-1,0 5 8 5 7 6 9 6 9 4 6
1,0-10,0 5 7 5 6 6 9 6 9 4 6
Cr 0,1-1,0 7 10 |- - 7 9 6 8 4 6
1,0-10,0 7 10 |- - 7 9 6 8 4 6

11. IIpoBepka ApHEeMIEMOCTH Pe3yNbTaTOB H3MEPEHHH H OoNIpee/ieHne

KOHEYHOro 3adBJISIEMOI0 pedyJibTarta

[TpOoBepKy MPHEMIIEMOCTH Pe3yJIbTaTOB U3MEPEHUM, ITOIyYEHHBIX B YCIIOBU-
X MOBTOPAEMOCTH, MPOBOJAT B cooTBeTcTBUM ¢ Tpedosanuamu CTb MCO 5725-
6-2002. B mnpouecce BRYTPEHHErO OIEPaTUBHOIO KOHTPOJS MPOBOIAST KOHTPOJIb
CTaOMIBHOCTH FPayHPOBOYHOTO rpaduKa, ONpeleiIsioT COOTBETCTBUE IOTyIeH-
HBIX Pe3yJIbTATOB IIpelaesiaM MOBTOPSEMOCTH U BOCIPOU3BOJAMMOCTH, HOPMATHBY

TOYHOCTH.
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11.1. KonTpoJib ¢cTa0HJIBLHOCTH IPagyHPOBOYHOIO rpauka

CTabunpHOCTE TPALyHPOBOYHOTO TpaduKa JUIS ONpeaeeseMoro 3JIeMeHTa
KOHTPOJIUPYIOT €KEIHEBHO Iepe]] NPOBEACHUEM U3MEPEHUI U B Mpoliecce MpoBe-
JIeHHs W3MEpEeHnH He Oojee ueM yepe3 Kaxaple 15 aHamusupyembix mpo6. s
KOHTPOJIsS. CTa0MIBHOCTH I'PalyHpOBOYHOTO Tpadrka M3MEPSIOT KOHIIEHTPAIIHIO
3JIEMEHTa B I'payHMpOBOYHOM pacTBOPE, JIEKAIIEM B Cepe/iiHe pabodero auamnaso-
Ha U3MEPEHUH ITOTO 3JIEMEHTA.

I'panynpoBouHbIi rpauK CUMTAIOT CTAOMIBHBIM, €CJIH BBITOIHSIETCS YCIIO-
BHE

| C uosim Caan | x 100
--- <Ky TIE 2)
Caan

Csan — 33aHHOE 3HAUEHUE KOHUESHTPAIMM AJIEMEHTAa B PaIyHPOBOYHOM
pacTBope, Mr/aMc;

Cisv, — U3MEPEHHOE 3HaYeHUE KOHICHTPAIUK 3JIeMEeHTa B I'PayHPOBOYHOM
pacTBOpe, MI/IM’;
K., — HOpMaTuB KOHTPOJII rPpaayupoBOYHOro rpaduka, % (Tadm. 8).

B ciydae HEBBINONHEHWS JaHHOIO YCIIOBHS MPOBOMAST IMOBTOPHYIO I'paIyH-
POBKy npudopa. i

11.2. Kontpoar mnosropsieMoctu pesyaesratoB (CThb MCO 5725-6-2002, m.
52.2)

KoHTposIb MOBTOPSEMOCTH PE3yIbTAaTOB MIPOBOAT Ha pabouux npodax mpu
IOJYyYeHUH KaXKIOro pe3yJsibTaTa OHpeleNeHus dJeMeHTa IIyTeM CpaBHEeHMs pac-
XOXKIEHUSA MEKIY ABYMS IOJTy4Y€HHBIMU pe3yIbTaTaMU, BEIPaX€HHOI'O B IPOIlCH-
Tax 110 OTHOIICHHUIO K CpeIHEMY 3HaUEHHUIO, C TIPEIICJIOM IIOBTOPSIEMOCTH — I, .

(C] = Cz) x 100
L . —— Iy, TIHE 3)
Ccp.

Iy — HallIGHHBIH TIpefieNl HOBTOPSIEMOCTH BBIITOJIHEHHOTO OIpeaeicHus, %o

I'n = IIpenesn IOBTOPSEMOCTH, YCTAaHOBICHHBIA MEeTOIUKOM, %o (Tabnuua 8);

Cy - MaKCHMAJIbHBIH pPe3yTbTaT ONpeIeIeH s, MI/IM

C, ¢ MUHUMANBHBIH PE3yIbTAT ONPEICICHUS, MI/IM ;

Cep - cpentee apudMeTHYecKoe 3HaUeHNe pe3yNbTaToOB IBYX NMapaleIbHbIX
OIPENEIICHUNA.

Ecny . 3Hauenue r, < 1, TO MOBTOPAEMOCTh MAPALIENBHBIX ONpeAeeHuUM
NPU3HAOT YAOBIETBOPUTENBHON, U KOHEYHBIH 3asBISEMBI pe3ylIbTaT sIBISETCS
UX CpeIHUM apuPMETHUSCKUM. , /gé_-j\{%}\

Ilpu r¢ > r, B 1abopaTopuu cieayeT MONyUUTh elle ABa pe3§/f/’30§§"féga. 0\'\1,

OT1e1 Hal
TexﬂﬁueCKOH
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ITpu aToM

m=2=0:;x3,6=A,% , rie  (5)

O; — 3HAUYEHMS I10Ka3aTeJis MOBTOPSIEMOCTH ISl U3y4YaeMbIX 3JIEMEHTOB M3
Tabnuie! 8 Hactogmeld Metoanku, %o,

3,6 — ko3dduimenT kputudeckoro pazmaxa it n =4 (CTb MCO 5725-6-
2002, tabnuma 1).

Ecnu 3Hauenue ry < rp—4, TO CpeliHee apuPMETUIECKOE YETHIPEX PE3YIILTATOB
MPEACTABIIAIOT KaK KOHEUHBIH  3asBIISIEMbIA pE3yNbTar.

IIpy OBTOPHOM MpPEBBIILIEHUH IPeAEiid MOBTOPAEMOCTU BBIICHAIOT IIPHYH-
HBI, PUBOIAIINE K HEYNOBICTBOPUTEILHEIM pe3yNbTaTaM, U IPUHUMAIOT MEPHI 10
UX YCTpaHEHHIO.

11.3. KonTpoJib BOCIPOU3BOAMMOCTH pe3yabTaTOB

KOHTposb BOCTIPOM3BOAMMOCTH PE3yIbTATOB U3MEPEHUH ITPOBOIAT HE PEKeE
2-3 pa3 B MecsIl ¢ HCIIONB30BAHEEM pabodrx mpo6. KoHTpoas BOCIIPOM3BOAUMO-
cTH 00sI3aTeNleH IIpH CMeHe MMapTUH PeaKTHBOB, MOCY/IBI, [TOCIE PEMOHTa 000pyRO-
BaHMUSI, CYLIECTBEHHBIX U3MEHEHUH YCIOBUY BBIIIOJHEHUS U3MEPEHHH.

KOHTposb BOCHPOU3BOAMMOCTY I[IPOBOMAST IIyTEM CPAaBHEHHUS pe3yJbTaTa
KOHTPOJILHO! mpouenypsl R, , paBHOr0 pacxoXXAeHUIO ByX Pe3yIbTaTOB H3MeEpe-
HUH — IEPBUYHOIO M IOBTOPHOTO — COJIEPKaHUs ONpeAeieMoro MeTajlia B OJHON
¥ TOH e pabodeii mpobe ¢ mpezesioM BOCIpon3BoIuMocTH R (Tabnuua ).

[lepBUYHBIN ¥ TOBTOPHBIM pe3yJIbTaT U3MEPEHUH O/KEeH OBITh IOJY4EH B
Pa3HBIX YCJIOBUSX, HAIIpUMEp, ABYMs OIEpaTOpaMU B OJWH JE€Hb MJIK OJHHM OICc-
paTopoM B JBa ITOCIEAYIOIIMX THA U T. 1.

(C1 = Cy) x 100
S —— <Rjo, THE  (6)
Cep

Rj-, - TIpeeit BOCIpOU3BOAUMOCTHU Pe3yNIbTaTOB onpejenenus, Yo (Tabnuua 8);

Ry — HailJleHHOe pacXoXXIeHHe MEXIy IBYMS pe3yJbTaTaMH OIpeAeSIeHUs KOH-

LeHTpaluy dJIEMEeHTa, %;

C{— pe3ynbTaT IIEPBUYHOIO ONpEeAEICHUS KOHIICHTpalMK 2JIeMEHTa, MI/aM;

C, — pe3ynsTaT OBTOPHOTO OIPEEIeHNs KOHLIEHTPALUHY 3JIEMEHTA, MF/,IIM3

Cep ~ cpeszee 3Ha4YeHHE Pe3yIbTaTOB ABYX OIpeAcIeHUH KOHueHTpan;gm 3JIeMeH-

Ta, MI/IM:. RS Oy :\\
Benuunnsl C; 1 C; nony4aroT ¢ cOOII0IEHUEM YCIOBUM l'IOBTOpSIeMOCTI/I";

<
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Ecmn Ry < Rj=, TO cunTaeTcs, 4T0 3TH IBa pe3ynbTaTa COrIacyloTcs, U UX
cpedHee MOXKET UCIIOIb30BaThCS B KAUECTBE KOHEUHOIO 3asIBJISIEMOr0 pe3ybTaTa.

Ecnu 3HadYeHHEe pa3HOCTH OBYX pe3yJbTaToOB IIPEBBICUIIO 3HaueHHE R, TO
He0OXOIMMO BBISICHUTH BBI3BAHO JIM 3TO IUTOXOU MPEIU3UOHHOCTHIO METOAA U3MeE-
peHH WK pasznuureM dacTeil uccaexyemoro oopasua. Ilpu Ry > R, cnenyer mo-
JIy4UTh ellle ABa pe3yJibrara. Ilpu atoMm

(Crmax — Crmin) X 100
R, =-- <Rj-4 (7)
Cep

Rj=s=orx3,6 =B, %, TIe (3)

ORr — 3HAUCHUS T10Ka3aTelis BOCIIPOM3BOAUMOCTH ISl U3Yy4aEMBIX 3JIEMEHTOB
13 Tabnuiel 8 HacToseit Metoguku, %;

3,6 — xoaddumnuenT kpuTHdeckoro pazmaxa aug n = 4 (CThb UCO 5725-6-
2002, tabnumna 1).

Ecnu 3na4genne R, < Rj=s, To cpennee apupeTnuecKoe YeTEIPEX pe3yIibTa-
TOB TMIPECTABISAIOT KaK KOHCYHBIN 3asBIsICMbIN pe3yJbTarT.

[Ipy MOBTOPHOM IpEBBIIEHUN YKa3aHHOTO IIpe/ieia BBIACHAIOT U yCTpaHs-
IOT TPUYMHBI, IIPUBOMAINEE K HEYIOBIETBOPUTENBHBIM pe3yJbTaTaM KOHTPOJIS
BOCITPOW3BOTUMOCTH.

11.4. KoHTpoJib TOYHOCTHM (IIOrPEIIHOCTH) pe3yabTATOB

KOHTpoNb TOYHOCTU pe3yJbTaTOB ONpPEAENCHUs OCYLIECTBIAIOT C HCIIOJb-
3oBaHueM Metoga nobaBoxk (MU 2335-2003 m.5.7). OOpasuaMu i KOHTPOJIS
TOYHOCTH SBJISIOTCS paboune IpoOkI U 3TH XKe MpoOsl ¢ J0O0aBKOW CTaHIAapTHBIX
pacTBOPOB MeTalioB. /11 KOHTPOJIBHBIX HCIIBLITAHUH 00BbeM IIPOOBl JOIXKEH COOT-
BETCTBOBAaTh YABOCHHOMY 00BeMY, TIpelyCMOTpeHHOMY HacTosmed MBH.

K npo6e ¢ mo6aBKOM MpeABABIAIOT ClIeAyIONINe TPeOOBAHMUS:

— 106aBKy BBOAAT B IPoOY JI0 MPOBEACHUS €€ MOATOTOBKH K aHAIIMU3Y;

— KOJIMYECTBO BBOJUMOM J100aBKH MOKHO cocTaBisaTh 50-150% ot ycTtaHOBIEH-
HOTO COJIEepXaHUs MeTajlia B Ipode;

— KOHIIEHTpaIus MeTanna B Ipobe ¢ J00aBKOM He NOIKHA BBIXOIWUTH 33 BEpX-
HIOIO TpaHUIly OmpeAesieMbIX KOHIIeHTpauui ero cornacHo MBH.

B kadecTBe M00aBKM HCIIOJIB3YIOT T'PadyUpPOBOYHBIE WIH NPOMEXYTOYHBIE
CTaHapTHBIE PACTBOPHI WU IOCYapCTBEHHBIE CTaHAApTHBIE 00pasikl PaCTBOPOB
HMOHOB METAJJIOB HEOOXOAUMOIN KOHIIEHTpaLHy.

KOHTpONb TOYHOCTH MIPOBOIAT MO pe3ysibTaTaM U3MepeHHUH IpoObl 1O BBe-
neHust 1o6aBku (X,,) U Hocjie BBeleH:s 106aBKu MeTaIa (Xp 06.) KOHUEHTpALH-
et Cro6 B HCXOOHYIO Ipo0y. Paznocts (Ky) Mexny HalilleHHOR (Xm,[ X;;”;gg -Xnp)
1 BBelleHHOU C,,g KOHLIEHTpaluel JoOaBKM He IOJDKHA HpeBBIIIIa /L 119}36&(3}?}03-;___
HOH BejTM4MHe 3Ha4eHUs] HopMaTuBa TouHOCTH K. :

HHPOpviaLy
H HOPMATHBHOI
AOKYMEHTaLH

o !

[ 5
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| XHp.HOG- X]‘[p' CI],06| X 100
Ky = -mmmmmmmmmm oo oo oo <A, e (9)

Ky - paccuuTaHHEIM ITOKa3aTe b TOYHOCTH;

X106 - COEPKaHMe MeTallIa B Ipobe ¢ 106aBKOH, Mr/ame;
Xyp - COAepKaHHe MeTallla B HICXO0IHOH npobe, M/

C 06 - BeTUdMHA BBeIEHHOU JT0OaBKH, MI/IM -

A - moka3zarens ToyHoctd, % (Tabi. 9);

TOYHOCTE KOHTPOIBHBIX U3MEPEHUN, a TaKkKe TOYHOCTH Pe3yNbTaTOB HU3Me-
peHul pabounx mpo0, BEIIOJHEHHBIX B YCIOBUAX COOMI0AeHUs TpeboBanuii MBI,
IIPU3HAIOT YAOBJIETBOPUTENBHOM, €CIIH | Kl <A,

Ilpu I KK| > A TOYHOCTH KOHTPOJIBHBIX H3MEPEHUM IIPU3HAIOT HEYIOBIETBO-
putensHO#. [Iporienypy MOBTOPSIOT C MCHOIb30BaHHEeM Apyroii pabodeld MpoOsL.
IIpyn noBTOPHOM MOTYyYEHUH HEYIOBIETBOPUTENbHEIX PE3YIbTaTOB KOHTPOIS TOY-
HOCTU BBIACHSIOT U YCTPAHSAIOT NPUYUHEI, [IPUBOAALINAE K HEYIOBIETBOPUTEIBHO-
My KOHTPOJIIO.




IMpunoxenune A

(obs3aTenbHOE)

Cxema cuctembl il COPOIIHOHHOTO KOHIIEHTPUPOBAHHKS
HOHOB TSKEJIBIX METALIOB

I —eMKOCTD WIS HCCIenyeMOil BOMbI;

2 — pe3uHoBas NpodKa;

3 — KOJOHKA IS
KOHIIEHTPHPOBAHKS,;

4 — cocyn Jutst ecopOIuy;

5 — coenunutenbHas TpyOKa;

6 — 3aXKUM;

7 — nipueMHUK 151 3¢ QIrroeHTa;
4 — cocyn g aecopOuuu;

8 —3axumMm;

9 — coenuHUTENBHAS TPYOKa;
10 — cocyn st c6opa aaroara;

ﬁée—f\‘

Pucynok A.1 — Cuctema 11st COpOLIMOHHOTO KOHLIEHTPUPOBAHUSI HOHOB TSDKGJ’IBIX

METaJIJIOB BOJIOKHUCTBIM XeNaTo00pa3yoIiiiuM COpOSHTOM d)MAH X-l i

nhA. W
) »lOD‘uZ"
Zli"’Ef,'Mf:!Ii‘&ilﬂH




[Ipunoxenne b
(obsi3aTenpHOE)

(Cxema KOJIOHKH AJIs1 KOHHCHTPHUPOBAHU A

1 — nopuireHs
2 — nonurnponuieHoBas Tpyoka

3 — copbeHT
4 —cTeknoTKaHb (CTEKI0BaTa)
S — coeuHUTENbHAs TPYOKa C 3aKUMOM

6 — Kopiyc
Pucynok b.1 — Kononka i1l KOHIIEHTPHPOBAaHUS

HOHOD T THBHOS
ACKyMEHTaLHH

ST BE Hidg >~
© "/ro\

- /0
i/ &/ O1sea navupa- \/,\"
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[Tpunoxenue B

1. Haznadenue
Hacrosiinee IpruioXeHNe yCTaHABINBAET METOAHKY OLIEHKH HEOIIPEACIEHHOCTH OIPEACICHU
KOHLIEHTPAIMH HOHOB TSHKEJIBIX METAUIOB B BOAHBIX MaTpUIIaX COIJIACHO HACTOSIIEH MeToauKH.

2. U3mepurenbHas 3a1a4a
Mertoxa nu3MepeHus: aTOMHO-a0CcOpOLIMOHHAsl INIAMEHHAs CIIEKTPOMETPHS
MeTtoB! MOArOTOBKH TIP0o0: BhINapUBaHUE, COPOIMOHHOE KOHLIEHTPUPOBAHHUE, CYX0€ MM MOKpOE

030JI€HHE.
Hcnone3zyemoe 060pyA0OBaHUe U PeaKTHBBL: cornacHo 1. 3.1-3.3 nactoamed Meroauku.

3. Moaeab n3mMepeHus:

- Vl 'Cuxw.
V2
rjae C — KOHIEHTpalys HOHa MeTajuia B Ipode, mr/o’ \
Csw. — I3MEpPEHHAS KOHICHTpAIlMs HOHA MeTallIa B KOHIIEHTPATE, MI/e,
V; — HCXOIHBIH 00bEM MTPOOHI, oM’ s
V; — 00BeM KOHIIEHTpATAa, o’

C

4. Pe3ynbTaThl M3MEPEHHS:

P €3yJIbTaT U3MCPCHUA NPSACTABIIACTCA B BUJIC

n
c=% G
= 7
['1e n — KOMMYeCTBO HE3aBUCHMBIX M3MEPEHH, n=2.

S. Anajiu3 BXOJXHBIX BEeJIMYHH.

¢

Bxon- | 1) Obvem meprozo yununopa

Has Tun HeonpenenennoctTn: B
BEJIH- Bun pacnpeaesieHusi: TpeyrojibHOE
ypHa Ouenennoe 3nagenme: V'
Vi JlonyckaemMast IOrpenrHocTh U3MepeHus obbeMa MepHbIM IuTUHAPoM 3-500-2 o 'OCT
1770-74 cocraBisier 5 e,
s V=500 cm® UV )=—= = 2,04 (cr®
I[ ! (VI) \/6 s ( ):

2)[onpaska no 06vemy Ha memnepamypy
Tun HeonpeaeseHHocTu: B

Bun pacnpenesiesnsi: npsMOyrojibHOE
Ouenennoe 3gavenue: V)

HMuTepBan, B KOTOPOM HAXOAMTCH 3HAYEHNE BXOAHON BeJIMYUHBI:

[locyna xanubpoBaHa npu TeMieparype 20°C, xorza B naboparopun TeMneparypa Ko-
neGierest 20+5°C, To HEOIPENEIICHHOCTD BBI3BAHHYIO 3TUM 3(PPEeKTOM, MOKHO BBIYHC-
JUTE UCXOS U3 YKa3aHHOIO JHalla3oHa TeMIepaTyp u koadduimenta o6beMHOro pac-
HMpeHns pasHoro 2,1-104°C™,

V,-21-10"C™" At 5 500-2,1-17" -5

J3 TR

u(V) = = 0,303(cx’)

u(V,) = Ju(V,)* +u(v,)?




Tl V=500 cm’® u(V)) = JuV,)? +u(V,)? =2,04* +0,303% = 2,06 (cm”)

Bxoxn- | 1) O6vem meproii konbul
Hasl Tun HeonpeneseHHocTH: B
Benu- | Bua pacnpenesiedusi: TpeyrojibHOE
YHHA OneHeHHOe 3HaYeHUE: Vo
V) JlomyckaeMas OTPENIHOCTh H3MepeHHst 00beMa MepHOH ko6oi 2-25-2 mo I'OCT 1770-
74 coctasnser 0,06 oM’
0,06
Tlns V=25 cm® u(V)= G = 0,024 (™),
2)ITonpaska no obvemy Ha memnepamypy
Tun veonpeneaenHocTn: B
Bun pacnpenesienus: IpsMOyrojIbHOE
Onenennoe 3Haueyne: Vo,
HurepBaj, B KOTOPOM HAXOAUTCH 3HAYCHHE BXOIHON BeIMIHHbI:
[Tocyna xanuOpoBaHa IIpH TeMIepaType 20°C, xora B Ta6OpaTOPHH TEMIIEPATYpa KO-
ne6rercs 20+5°C, To HEOPENEIeHHOCTh BE3BAHHYIO THM 3P (hEKTOM, MOXKHO BBIYHC-
JINTh UCXOJIs U3 YKA3aHHOT'O Quana3zoHa TeMIIepaTyp U KodddHuiueHTa 00beMHOI0 pac-
IIHPEHUS PAaBHOT'O 2,1-10%¢C™.
V.-2,1-107C™ At 25-2,1-.17%.5
uV,) =— emd =" = =0,015(em’)
NE) J3
2 2
u(Vy) = Ju(Vy)? +uVy,)
Tlnst V=500 cm’ u(Vy)=Ju)? +u(V,)* =4/0,024% +0,015% = 0,028 (cm’)
Bxon- | Hamepeunas konyenmpayus UOHA MEMANLA 6 pACMBOpe
Has Tun HeonpeneneHHoOCTH: A.
Bend- | Bua pacnpeneseHusi: HopMaJibHOe, IPH 10BepUTEIbLHOH BepositHOCcTH 0,95
qHHa; Onenennoe znavenue: Cy,y
Cusm. 1)KoHnenTpanuio HoHa MeTalljIa B PaCTBOPE OIPEEIIAIOT 1O hopMye

UM,

C. = % (/o)

rae A'— u3MepeHHas BerurHa abcopOLuy pacTBopa;
b — yrinoroit ko3 burmeHT.

JIs 9KCIIEPUMEHTAIBHBIX JTAHHBIX [TPOBENECH PErPECCHOHHBIM aHaInu3, BBIBEACHO
ypaBHEHHe, a TAaKXe IPOBEpPEeHa CTaTUCTHYCCKAS 3HAYMMOCTH KOA(QQPHIIUEHTOB perpec-
CHH. YpaBHEHHE PErpeCcCry IONIYYEeHO METOIOM HaUMEHBIIUX KBAIPaTOB.

n

zciziAic _iciiCiAic nici A, _iciiAic
=) i=1 =l il i=1 =l
n n 2 n n 2
ny C; —(ZCJ ny C} —(Zc,.j
i=1 -1 i=1 i1

b

[poBepky 3HauUMOCTH K03 dUNHEHTa «a» POBOIUIH 10 KpUTeprio CThIONEHTA:

9 7

t,=—,roe (5.16.)
S, s
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S = = - ,rme  (5.17)

nng - iC,.

C; - KOHIIEHTpAITUs 3JIEMEHTa B 1-TOM pacTBOPE;
1 — YHCII0 H3MepeHnH abcopOLMK OJHOIO pacTBOpA.

[TockonpKy HaMH OBLIO JOKAa3aHO, YTO d CTATHCTHYECKH HesHaumM, S,~0, YpasHeHue
perpeccun mpuano Bug C=bA4, a ko3¢ GunenT b pacCUATHIBAIIN KaK

iC,.A,.
b — i=]
2. ¢
i=l

HeomnpeneneHHOCTh COAEPIKAaHNUS B PACTBOPE MOHA METaIlIa, OIPEAENIIEMOro 0 Ipaayu-
poBoYHOMY rpaduKy, 00ycIoBIeHa H3MEHUYNBOCTEIO 4. C ydeToM Toro, uro 5,=0,

S 2
M(Cuj‘M.,A) = 2

— + Czim S ? (b )
b2

Tac So — CTaHAapPTHOE OTKJIOHCHHUC paBHOCTeﬁ MEXAY SKCIICPUMCHTAITBHBIMHU U IIPEACKA~

3aHHBIMHU BEIINYNHAMHU (ZUIH C) 7

Sb — CTapaapTHas HCONPEACJICHHOCTh YTTIOBOT'O K03(1)(1)I/H_[I/ICHT21;

N — KOJIMYECTBO MIAapaJUICIIbHBIX OHpeﬂeHeHHﬁ, n=2.

g - nxs, (5.21)
’ anCl.z - (Zci )2 N
m O\ /
m 5 ;A m Z thz/lz /// m Zl usmi
1l DI
/
So - / rue

m—2
m = YHCIO TOYEK Ha Ipaduke (4UCIO CTAHIAPTOB, YMHOXKEHHOE HA KOIMYECTBO mapaj-
NeNBHBIX H3MEPEHHI).

mS*

mz Cuaw i Z_; Cuau.i )2

Sy =

CIOe 'S — OCTaTKH. S8 S

Bemu-
YHHA:
pacxo-
Kae-
HHE

Tui HeomnpeaeJeHHOCTH: A
Buj pacnpenenennsi: HoOpMaabHOe, IPH 0BepuTEabHOH BepoaTHOCTH 0,95
OnenenHoe 3Havenne: ( . e
HHTepBad, B KOTOPOM HAXOAUTCS 3HAYEHHE BXOAHOM BEJIMYHHBI: -

O1eHKa HCTOYHUKOB HEOIPEICTICHHOCTH, 00YCIOBICHHBIX JEHCTBUSIMH HCIBITATENS U




IPYTMMH HEU3BECTHBIMH (paKTOpaMH, IPOBOIUTCS Ha OCHOBAHUH TIPENEIIA [IOBTOPSIEMO-
CTH Iy, IV JBYX MMapajuIesIbHBIX ONPENeNEeHUH COracHo pa3paboTanHoi MeToauky.
CranxapTHasi HeOTpeXeJeHHOCTh:

u =

pacxosno. ¥

6. Koppensuuu
BxoHBIe BETHMYWHBI HEKOPPEIUPOBAHb]

7. CymmapHasi HeonpeaeJeHHOCTh
Tak Kak MojesIb U3MEPEHHS IPEACTABISET COOOH IIPOU3BEICHHUS M YaCTHBIE HEKOPPEIUPOBAaHHBIX
BEJTNYHH, CYMMapHast HEOIIPeAEICHHOCTb MOXET OBITh [IPEICTABICHA B BUJE!

2 2 2 3
u ’
) = Cu;m . u(l/l) + u(Vz) + u(Cu:?.'u‘) + pacxoxco,
- " v, C C

U3M. U3,

u(C

UsM.

8. PaciupenHasi HeonpeaeJIeHHOCTD

Koaddunuent oxpara mis BHIOpaHHOM noBepuTebHOR BepogTtHocTh 0,95 k=2. Pacipennas ne-
OTIPEJIeICHHOCTH OMPEe/IeeHIs] KOHIEHTPAllHH HOHA MEeTajllla B BOJJHOM MaTpHIle, TakM 00paszom,
paBHa:

U=ku(Cysn) -

9. Ilo/1HBIH pe3yJbTAT H3MEPCHHS
[Monmubit pe3ynbTaT u3MepeHus IpeICTaBIsoT B BUIE

Cuzn £2u(Can)




bromxker HCONPCACIICHHOCTHU

Bxomuas BenuunHa X; Emnanna | Ouenennoe | UnTepBan Tumn ve- | Pacnpenenenue | CraHnapTHas Bxuan [IpouenTHEbII
n3Mepe- 3HAYCHUC ompene- BEPOSTHOCTEH HeoImpee- Heompe- BxJIam, %o
HUS JIECHHOCTH JIEHHOCTD JENEHHO-
u(x;) CTH uU(yy)
O06beM MepHOTO IMIIUHApA V) oM B TPEYTOJIbHOE
IPSIMOYTOJIBHOE
ObneM MepHOii KoJIOBI V) cM B TPEYroJibHOE
IPSIMOYTOJILHOE
PacxoxneHue Mr/z[M3 0 A HOpMaIbHOE
N3MepeHHas KOHIEHTpalys HOHa Me- M/ M A HOpManbHOE
taja B pacTBOpE Cy
CymMmapHasi HeonpeaeJIeHHOCTD
2 2 2 2
M(I/l ) H(V2 ) u(Cus,u, ) u pacxodico.
u(C,,.)=C,. - v + ” + c + C }
1 2 usm. usM.

Pacmnpeﬂﬂaﬂ HEONPCACJICHHOCTD

IMoanbIii pe3yabTaT H3MEPEHHS: (

M/ ;

) MI/AM’ IpH XOBEPHTEIBHOM BeposTHOCTH 0,95, k=2




IIpumep pacuera

bromxker HEONPEACIICHHOCTH

Bxoanag senuunHa X; Emununa | Onenennoe | MaTepBan Tumn ne- | Pacnipenenenue | CraHmapTHas Bxag IIponieHTHBII
H3Mepe- 3HAYCHHE orpene- BEPOSTHOCTEMH Heompee- HeoIpe- BKIaa, %
HHS JIEHHOCTH TIEHHOCTh JeIeHHO-
u(x;) CTU uU(y)
O6nem MepHoro nunuHapa V; cM’ 500 - B TPEYTroJIbHOE 2,08
OPSIMOYTOJIBHOE 0,00416 7,53
O6beM MepHO# KOIOBL V) oM 25 - B TPEYIOIBHOE 0,028
IIPSIMOYTOJIEHOE 0,00112 2,03
Pacxoxnenue Mr/am’ 0 1,11% A HOPMaJIBHOE 0,0022 0,038939 70,52
H3mepeHnas KOHIEHTpaIMs HOHA Me- MI/aM’ 0,2 A HOPMaIBHOE 0,0077
tamia B pactBope C sy 0,011 19,92
Utoro: 0,055219 100

CyMMapHan HEONPEACJICHHOCTH

PR O NER N
SR W7 v,

PacmnpeHHaﬂ HEONPEACJIEHHOCTD

U=ku(C,,)= 0,016 Mr/,uM3;

C

usM.

U3M.

2 2
u(C,BM, )j 4 ( uﬂacxoafcd J 20’008 1 (MF/HM3)

Iomnblii pesyabTaT navMepenus: (0,2 +0,016 ) Mr/aM’ npu KoBepUTEIbHOM BepostHOCTH 0,95, k=2
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ASAPXKAYHLI KAMITOT NA CTAHOAPTBISAURII

PACYENIKI BEJIAPYCE
(A3APXKCTAHIAPT)

PacnyGnikaHckae yHiTapHae npaanpLieMeTea
“BEAAPYCKI A35IPXAVHbBL
IHCTBITYT METPAACIII”
- BeaZLIM -

Crapasinescki Tpakr 93, r. Minck, 220053

Tanaton (017) 233 55 01 Dakc (017) 288 09 38
3n. nowra: info @ belgim.by
Paanikoskr paxyHak: 3012002840020

¥ chinisine AAT «Bf1C - Bauk» na r. MiHcky,
M®O 153001334, npacnekrt Viawepasa, 80

Ha Ne

MeToauka BbINMONHEHNA n3amepeHuin, paspaboTtanHaa 'Y "PHIL rurveHsl”,

200

or

r. Ne

OKMQ 02568454
YH 100055197

PECHYRIIVKA BENAPYCH
(FTOCCTAHLDAPT)

Pecriy6nukaHckoe yHuTapHoe npeanpusTie

FOCYHAPCTBEHHLIV KOMUTET MO CTAHAAPTUSALIMK

“BEAOPYCCKHH I'OCYOAPCTBEHHBIHA

HHCTUTYT METPOAOTHH”
- Beal'IM -

CraposurneHckuii Tpakr 33, r. Murck, 220053
Tenedox (017) 233 55 01 Pake (017) 288 09 38

9n. novra: info @ belgim.by
PacyéTHbii cuéTt: 3012002840020

8 tbunuane QAQ «bI1C - Bank» no r. Muscky,
MoO 153001334, npocnexT Maweposa, 80

CBUIOETENBLCTBO Ne 500/2008
o6 atTtectauun MBU

MeToauKa BbINOSIHEHUA U3MEPEHUN KOHLEHTPaLUA TAXKENbIX
MEeTannoB B BOAHbIX MaTpMilax METOAOM NiIaMEHHOW
aTOMHO-a6CcopOUUOHHON CNeKTpoMeTpUMn

n pernameHTnpo-

BaHHaa B MBU.MH 3057-2008 «Memoduka ebino/IHeHUA U3MepeHul KOHUeHmpayul msokenbix
Memarnoe e 800HbIX Mampuyax MemooOoM rilaMeHHoOU amoMHO-abcopbyuUoHHOU crnekmpo-
Mempuu» atrectosaHa B cootetcreun ¢ FTOCT 8.010-99.

ATTecTauusa ocyllecTBreHa no pesyribTatam MeTPOSIOrMYecKon IKCNepTU3bl MaTepuanos no
paspaboTke U 3KcnepuMeHTansHOMY nccnenosaHuo MBU.

B pesynbrate artrectauum yctaHoBneHo, Yto MBW cooTBeTCTBYET NpeabsBrseMbIM K Hel
MeTpornormdeckum TpebosaHnaM n obnagaert cneaylyMy OCHOBHBIMU METPONOrNYecKMMM Xa-
pakTepucTukaMmu npu NpUHATON [O0BepuTeribHOW BeposaTHocTu P=0,95:

[vnanasoHbl N3MEpEeHUd, nana3oHbl onpeaenseMblX KOHL],eHTpaLWM W TOMHOCTb onpejeneHnsa 3NemMeHToB B BOAHI:IX Marpuyax

Onpep,e: AwanasoH [vanasoH onpeaene- MorpelwHocTb onpeaenexus, A, %
NAEMbIA
smement | M3MEPEHUA (anana- | Husi MPU KOHLEHTRMPO- oy wornen-| Mpy copb- | Mpu mok- | Mpucyxom | Mpw nps-
30H onpeaenexns BaHuK TPMPOBAHWW | LIMOHHOM | POM 030- | O30MEHWM 1 | MOM Onpe-
6e3 npoBeaeHUS 1:20, Mr/gm® {'npob NyTem | KOHUEHTPU- | NEHUWM U | KOHLEHTPUPO- | AeneHun
KOHLIEHTPUPOBa- Bbiapuea- poBaHuu KOHLIEH- BaHuu npob
I HUst npo6 TpupoBa-
HUR), Mr/g HUM P06
— o7 0,1 0o 0,5 Bkn. | o1 0,005 po 0,025 Bkn. 8 6 9 8 6
o1 0,5005,08kn. | 010,025 po 0,25 Bkn. 8 7 9 8 5
LK ot 0,05 no 0,4 Bkn | o1 0,0025 o 0,02 BKA. 13 6 13 11 ¢
o1 0,4 po 2,0 Bkn. o1 0,02 no 0,1 Bkn. 13 7 14 11 7
o1 0,4 po 2,0 Bkn. o1 0,02 ao 0,1 Bkn. 9 7 10 9 6
CBUHel,
o1 2,0 n010,0 BKN. o7 0,1 no 0,5 Bkn. 9 7 10 9 7
. 070,02 0o 0,2 BkN. | 0T 0,001 ao 0,01 Bk, 6 6 9 8 6
Kaamunii
o1 0,2 no 2,0 BknN. o10,01 no 0,1 BKN. 7 7 9 8 7
ot 0,05 10 0,5 Bkn. |07 0,0025 oo 0,025 BKN 8 7 9 8 ¢
MapraHel,
o1 0,5p05,08Kk1. | 070,025 po 0,25 Bkn. 1 9 9 8 6
- o1 0,05 no 1,0 Bkn. | o1 0,0025 po 0,05 Bxn. 7 7 8 9 6
o1 1,0 ao 10,0 BKN. o1 0,05 no 0,5 Bk 7 7 8 9 6
or 0,1 oo 1,0 Bkn.. | or 0,005 po 0,05 ekn. 9 7 10 13 6
xeneso
ot 1,0 no 10,0 skN. ot 0,05 no 0,5 Bkn. 9 13 5
oT 0,05 101,0 Bkn. | o7 0,0025 po 0,05 Bkn. 8 9 6
kobaneT
ot 1,0 o 10,0 Bkn. o1 0,05 no 0,5 BKn. 7 9 6
Xpom ot 0,1 go 1,0 8kn. | ot 0,005 go 0,05 ekn. 10 8 6
o1 1,0 ao 10,0 BKN. o1 0,05 no 0,5 ekn. 10 8 ¢

SamecTuTenb AMpeKTopa no Hayke




