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Breaenne

B psny KOMIOHEHTOB XHMHYECKOTO COCTAaBa IOBEPXHOCTHBIX BOI METALII
3aHHUMAIOT BECEMa Ba)XXHO€ MOJOXKEHHE. OTO OOYCNOBIEHO MX CBOMCTBAaMHU B
BOfHOH cpene (TONMBANEHTHOCTb, BBICOKAasds pEaKLUHOHHAs CHOCOGHOCTB,
6uornoruyeckas aKTHBHOCTh), Onarogaps KOTOPbIM METajulbl MPUHUMAIOT
yyacTHe MPaKTUYEeCKH BO BCEX (HM3UKO-XHMHUYECKHX,  XUMHYECKHX H
6HoNoruuecKux
npoueccax, NpOTEeKAIUX B BOAHBIX o0BekTax. BeneacTeue 3Toro Merawuisl B
BOZAX MPECTaBlIEHbl 3HAYUTENBHEIM pa3HooOpa3ueM QOpM CymIECTBOBAHUA H
Murpauud. COOTHOLIEHHE MEXIy YNOMAHYTHIMH (popMaMu, KaK NpaBuIo,
3aBUCMT OT pH,  KaueCTBEHHOro M KOJMYECTBEHHOTO COCTaBa IpYIHX
HEOPraHWYECKMX M OPraHHYeCKHMX KOMIIOHEHTOB BOJ, COIEpPXAaHMA U COCTaBa
B3Becel, THIpOOHONOrMYEeCKHX H HEKOTOPBIX APYTUX (aKTopoB.

B DOBEPXHOCTHBIX BOJaX MeETalbl NPHCYTCTBYIOT B BHAE Tpex (GopM
MHUTpalliM:  pacTBOPEHHOH, B3BEIUEHHOW M KOJUIOMAHOH. B kaxayro H3
NepeyHCIeHHBIX (OPM MeTallIbl MOTYT BXOAUTh B BUIE PA3IMYHBIX XUMHIECKHX
COEMHEHHUH.

3HayuTeNBHBIA BKJAaL B TPAaHCIOPT METALIOB B INOBEPXHOCTHBIX BOJAX
BHOCAT B3BellleHHble HOpMbl. MHrparvoHHas criocoGHOCT B3BEHIEHHBIX (hopM
METalIoB  OIpeAenieTcs, [7aBHBIM ~ 00pa3oM, FEeOXMMHYECKHM H
rpaHyJIOMETPUYECKMM COCTdBOM B3BELIEHHOTO Marepuana. JloMUHHpYoLas
4acTh COENMHEHHH METaUIOB HaXOAUTCA B TBEPAOH (ase B BUAe BKIIOYEHHMIT B
COCTaB pa3NMYHBIX MMHEpaJoB, OCaKIEHHBIX THIPOKCHAOB, KkapOOHATOB,
Cynb(HIOB M CHIHMKAaTOB, & TAKXKE B COCTaBE 300ILUIAHKTOHA, (HMTOILIAHKTOHA,
6axTepuil ¥ neTpyra.

Komnonansie GopMBI METaIOB NpeACTaBlEHBI, rJaBHBIM  06pasoM,
NONMTHAPOKCHIAMU ATIOMUHHUA, XKene3a 1 MapraHua ¢ JpyriMH BKIIOUEHHBIMH B
WX COCTaB WM copOupoBaHHbIMEH Meranamy. Komnonnusie (opMbl maino
yCToiuMBEl W TNpH H3MEHCHMH YCIOBHH CpeIbl NepeXoAsT B COCTaB
PacTBOPEHHBIX HIH B3BEHICHHBIX ()OpM. B BBICOKOLBETHBIX BOJAX, COREPIKAIIMX
3HaYMTENbHBIE KOJMYECTBA TyMYCOBBIX BEIUECTB, BO3MOXHO 0Opa3oBaHHe
YCTOMYUBBIX OPraHOMHHEPAIBHBIX KOJLIOHUOB.

IIpUMEHHTENBHO K aHAIMTHYECKOMY ONpENEIeHHI0O METaioB B  BOJaX
NPHHATO CUMTATh MX PACTBOPEHHBIMH (JOpMaMU T€, KOTOpBIE IPOXOIAT yepe3
MeMOpaHHbIi GuIbTp ¢ nuaMerpoM nop 0,45 MkM, B3BeIIEHHBIMHM — OCTAIOIUECS
Ha ynoMsHyToM ¢unbTpe. BasoBoe copmepxkaHHe MeTaIoOB - 3TO CyMMa
PacTBOPEHHBIX M B3BEIIEHHBIX GOPM.
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Jnst nonydeHus JOCTOBEPHBIX pe3yJIbTaToB IO CONEPXKAHHIO B Boze
pacTBOpPEHHBIX W B3BelLeHHbIX (hopM npoba cpasy nocne ordopa NOKHA GHITh
npo¢unsTpoBaHa. OHABTPAT MNOAKHCIAIOT KOHUEGHTPHPOBaHHOM  a30THOI
kucnoroit mo pH < 2. Kucnas cpena cHmkaeT COpOLMIO PacTBOPEHHBIX (GopMm
METAJUIOB Ha CTEHKax TOCYAbl, B KOTOpYIO noMewaercs mpoba Bombl, H
NPENSTCTBYET HPOLIECCaM MHAPONIH3a COSANHEHHH METAJUIOB IPH XPaHEHHH.

Conepxanue MerauioB B Boae Hopmupyercd. [TIJIK u MunuMansHO
onpezensieMble ¢ TMOMOIIBIO HACTOAIEH METONMKM KOHLEHTPAlMH METa/LIOB
npeacrasyieHs! B Tabnuue 1.

Tabmuuma | - MuHEMaIBHO ompeneiseMble U MpEJENsHO AOMYCTHMBbIE
KOHLIEHTPALIFH TKENBIX METAJVIOB B IOBEPXHOCTHBIX BOJAX CYILH

MBUBHMAJIBHO TIJIK, MKT/IM’, 47151 BOXOEMOB
Meramn onpenenseMble | XO39HCTBEHHO Knacc
KOHIEHTpAIY, | -MUTBEBBIX | PHIGOXO3AMCTBEHH | OMTACHOCTH
MKT/IM° BIX

AmoMuHi 1,5 500 40 2
Bepunuit 0,2 0,2 0,3 1
Bananwii 1,5 100 1 3
XKeneso 6 300 100 3
ofbmee

KanMuii 0,1 1 5 2
Kob6ansr 2,5 100 10 2
Maprasen 0,35 100 10 3
Mens 0,6 1000 1 3
Monu6aen 1,5 250 1,2 2
Huxens 5 100 10 3
(@:371: 01 2 30 100 2
Cepebpo 0,02

Xpowm (III) 0,5 500 5 3
Lunk 2 1000 10 3
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PYKOBOASIMHAA JOKYMEHT

METOAMYECKHE YKAZAHHSL. METOAWKA BBIIIOJTHEHHWS
M3MEPEHHIA MACCOBOM KOHIIEHTPAIIAMA METAJLIOB (Al,
Ag, Be, Cd, Co, Cr, Cu, Fe, Mn, Mo, Ni, Pb, V, Zn) B
TIOBEPXHOCTHBIX BOJIAX CYIIH METOJIOM ATOMHOM
ABCOPBIIH C IIPSIMOM SJIEKTPOTEPMHYECKOA
ATOMM3AIIUEA ITIPOB

Jara Beenenns 01.07.95 r.
1 Haznaguenne ¥ 061acTh NpAMEHEHHAR METONAKH

HacTtosumuiit  pykoBomsmmuii  JOKyMEHT  YCTaHaBJIHBacT  aTOMHO-
a0copOLMOHHYI0O  METOAMKY  BLUIONHEHHWS  HM3MEpeHM  MaccoBO#
KOHLIEHTpanuHu pactBopeHHbX ¢opm Al, Ag, Be, Cd, Co, Cr, Cu, Fe, Mn,
Mo, Ni, Pb, V, Zn B npobax MOBepXHOCTHBIX BOX CYIIM B JHanma3oHe
(MKr/nMs): 1,5-60,0 nns Al, 0,02-4,00 pns Ag, 0,20-4,00 ans Be, 0,12-
2,00 oa Cd, 2,0-40,0 pas Co, 0,5-30,0 ma Cr, 0,6-30,0 mst Cu, 6-250 ana
Fe, 0,4-15,0 nia Mn, 1,4-50,0 gns Mo, 4,0-65,0 s Ni, 2,0-30,0 qya Pb,
1,6-100 nna V, 2,5-20,0 gy Zn. Ilpu ananuze npo6 Boxsl ¢ MaccoBo#
KOHLEHTpalMell OMpemensieMblx METAJUIOB,  IpeBBHILAIOIEH BepXHHii
npefen  yKazaHHBIX JMana3oHOB, HEOOXOAMMO COOTBETCTBYIOLIEE
pasbaBneHue npoOhl GUAMCTHILTUPOBAHHON MM ICHOHUPORAHHOU BOROM.

2 Hopmpb! NOrpenIHOCTH H 3HA4YeHHA XAPAKTEPHCTHK NOrPEITHOCTH
H3MepeHus

HopMBI MOrpelHocTH M3MepeHHs MAaccoBOM KOHIEHTpPALMH METaJlIoB
B TpupogHeiX Bojax B coorsercTBuM ¢ [OCT 27384, a Taioke
YCTaHOBJICHHbIE IJI1  HacTOAuled METONMKH 3HA4YeHHA XapaKTepUCTHK
HOrpeIHOCTH U €€ COCTaBJIIOIUMX NPUBEEHbI B TabiuLe 2.
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Tabnuua 2 - HopMbi TIOrPEIHOCTH M 3HAYEHHS XaPaKTEPUCTHK MOMPELIHOCTH K ee
cocraBoumx (P=0,95)

XapaKkTepUCTHKH NOrPENIHOCTH, MKI/AM HopMmsi nOrpemyocT1
Onpene- | Tuana3ox Cocrasnsiomue [Morpew- Juanazon Hopwmst
nseMblit | u3zmepse- NOTPEIHOCTH HOCTb, H3MEpSEMBIX | morpem-
MerTann MBIX Clly4alinasd, | cucremaT- A KOHLIEHTpa~ HOCTH,
KOHIEHT- . yeckas, uui, C, Ay, %
panwuii, C, ”(A] A MKr/aM’
Amomu- 1,5-60,0 | 0,2+0,07C | 0,2+0,04C | 0,5+0,14C He yctraHOBICHEL
HHH’
Bepun- 0,20 - 4,00 | 0,04+0,06C | 0,03+0,04 | 0,08+0,12 0,1-05 50
nuit C C ¢B.0,5-5 25
CB. 5 15
Banamuit | 1,6 - 100,0 | 0,3+0,07C | 0,2+0,05C | 0,6+0,14C 1-10 50
¢B.10 - 50 25
cB. 50 15
Keneso 6-250 1+0,08C 140,06C | 240,16C 1- 10 50
¢s. 10- 1000 20
¢B.1000 - 15
5000
Kammuit | 0,12 -2,00 | 0,02+0,04C | 0,02+0,02 | 0,04+0,08 0,05- 1 50
C C ce.l -1000 25
KobGaner | 2,0-40,0 | 0,4+0,06C | 0,3+0,04C | 0,8+0,12C 0,05- 5 50
cB.5 -1000 25
Mapra- 0,4-15,0 | 0,140,05C | 0,1+0,03C ] 0,2+0,10C 0,550 50
Hell ¢B.50 25
Mens 0,6-30,0 | 0,1+0,08C | 0,1+0,05C | 0,2+0,16C 0,5-10 50
¢8.10 25
Monu6- 1,4-50,0 | 0,2+0,07C | 0,1+0,04C | 0,5+0,14C no 50 50
JieH cB.50- 100 25
¢B.100 - 1000 IS
¢8.1000 10
Huxkens 4,0-65,0 | 0,8+0,05C | 0,5+0,03C | 1,6+0,10C 0,5- 50 50
cB. 50 -500 25
¢B.500 10
Cepebpo | 0,02 - 4,00 0,06C 0,014+0,04 | 0,01+0,12 He ycranoBnenn
C C
Ceumenn | 2,0-30,0 | 0,4+0,05C } 0,2+0,04C | 0,8+0,10C no 0,5 -65, +100
¢B.0,5-10 50
cB.10 -50 25
¢B.50 15
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XapaKTepHCTAKH NIOFPEIHOCTH, MKI/2M’ Hopme! norpemHocty
Onpene- | duanason Cocrasnsiomye Morperu- JNuanazox Hopwms!
NAEMBIA | M3Mepsic- NOrpeliHOCTH HOCTB, | U3MEpSEMbIX | IIOTpem-
MeTanmn MBIX ciydaiiHas, | cMCTeMaTH- A KOHIIEHTpa- HOCTH,
KOHLEHT- e yeckas, uui, C, Ay, %
paunii, C, U[A) A. mKr/mM’
Xpom 0,5-30,0 | 0,1+0,09C 0,07C 0,3+0,18C 05-5 -65,
cB.5 -10 +100
¢cB.10 50
25
Lunk 2,5-20,0 | 0,4+0,07C | 0,5+0,03C | 0,8+0,14C 1-5 50
cB. 5-100 25
¢cB.100 15

Ilpyu BbIMONHEHHH HM3MEPEHHMH MacCOBOH KOHLEHTpaluH METaIoB B
npobax mMmocie COOTBETCTBYIOIEro pa3baBieHMs TIOrPElIHOCT M3MEPEHUA
He TPEeBBIAET BEAWYMHBI A - n, Tl A - NOrpemHOCT: U3MEpeHus
KOHLEHTpALMK MeTajl1a B pa30aBiIeHHOl pobe; n - cTeneHs pa30aBieHus.

3 Metox u3mepenns

OmnpeneneHyie OCHOBAHO Ha M3MEPEHUM AaTOMHON abGcopbuuu B
Harpeparomeicss aneKTpoTOKoM rpadutoBofi TpyOKe @pu HCIApeHWH
aHATU3UPYEMOIi TTPOOHI C €€ BHYTPEHHEH MOBEPXHOCTH MK C MOBEPXHOCTH
NOMEIEHHOM B Hee KOAaKCHalnbHOM 1MiIaTGopMbl - TOHKOCTEHHOM
rpa¢uToBOit TPyOKH MEHBLIETO pa3Mepa.

Ipu onpenenenru V 1 Mo npoOy BOAbI A03UPYIOT Ha BHYTPEHHIOK
NOBEPXHOCTh IpadUTOBOH TPYOKH, @ OCTaNbHBIX METaIOB - B MOJIOCTH
KoakcuansHOM mnargopmel.  Jlanee rpaduTOoBYl0 TpyOKy HarpeBaioT
3MIEKTPOTOKOM N0 TporpaMme, BKIOYaloliell BhimapuBanue npodbi 0
CYXOrO OCTarka, €ro O30JICHHE U aTOMH3ALMI0, COMpPOBOKIAAIOLIYIOCH
H3MEpeHHeM aTOMHOM abcopOLMM Ha PEe30OHAHCHOW CHEKTPaibHON JIMHHH
OMpeae/IAeMOro MeTaja.
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4 CpencrBa wm3MepeHmil, BCHOMOraTeJbHBIE YCTpOicCTBa,
PeRKTHBBI H MATePHAJIbI

4.1 CpezctBa M3MepeHHi, BCIOMOTaTeIbHEIE YCTPOHCTBA

4.1.1 ATOMHO-a6CcOPOLIMOHHBIH cnektpodoTomeTp c
3/ICKTPOTEPMHYECKHM aTOMHU3aTOpOM THMA "neys MaccMaHHa".

4.1.2 KoMIuiekT crieKTpaibHBIX JiaMIl ¢ oM katogoM Ttuna JICTI-1
W/ C aHANIOTHYHBIMH XapaKTEPHCTHKAMH.

4.13 T'paduroBeie TPyOKM ¢ mMporpaguTOBLIM TNOKPHITHEM K
aTOMH3aTOpY aTOMHO-a6cobLHoHHOro cnekrpodoromerpa (pUCyHOK 1).

4.14. Koakcnanbusle rpauroBbie IIaTgopMbl K  IpaHTOBHIM
TpyOKaM aTomMu3aTopa (PHCYHOK 2).

KBRS
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PucyHok 1 - I'padurorsie TpyOKH ¢ KoakcHanbHOH m1aTgopMoii
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Pucynok 2 - Koakcuanshas rpadurosas nnatdopma
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4.1.5 HaGop m03aTOPOB MHIETOUHBIX BMECTUMOCTHIO

2,5-5, 25, 50,100 mm> -1

4.1.6 Becni aHayTHueckue 2 xnacca Tounoctd o F'OCT 24104 -1
4.1.7 Konbel Mepupie He HmKe 2 Kiacca tounoct no I'OCT 1770
BMECTHMOCTBIO: 50eM® - 6
100cm® - 6

200eM - 6

250 e’ - 3

500cm® - 6

1000 cv® - 3

4.1.8 IluneTku rpagyupoBaHHble He HIXKe 2 Kiacca TouHocTu no FOCT
29227 BMECTUMOCTBIO: 0,1 eM -3
1,0cM® -5

20ceM -5

50cm® -5

100cM® -5

4.1.9 Unnunnpe: MeprEte o TOCT 1770 BMecTumocTeio: 25 cMm® - 1
100cM -1

500c -1

1000 cM® - 1
41.10 Crakannl xumuueckue Tepmoctoiike no TOCT 25336
BMECTHMOCTBIO: 250 M’ - 1
1000 cM® - 2

4.1.11 Boponxku na6opartopusie no 'OCT 25336 guamerpom: 3-4cm - 1
5-6em -1

4.1.12 CraxaHyuku 1 B3BemuBanus (6tokcsr) o FOCT 25336 -2
4.1.13 Cocynsl NONM3TWICHOBBIE A1 TPagyHPOBOYHBIX PAacTBOPOB M
npod BMECTHMOCTBIO: 100- 250 cM®  -100
500 - 1000 cM® - 20

4.1.14 IMTano4xy CTEKIAHHbIE -1

4.1.14 VcrpoiictBo ans  ¢uasTpoBaHud npo6G € HCHOJIB30BaHMEM
MeMOpaHHBIX K GyMaXHBIX QHIIBTPOR

HoryckaeTcss HCIONB30OBaHME APYrMX THIOB CPEICTB HM3MEPEHM,
NOCY/IBl M BCIIOMOTATENBHOTO 000PY/IOBaHKs, B TOM YHCJI€ MMITOPTHBIX, C
XapaKTePUCTIKAMM HE XYK€, YeM Y NPHBEICHHBIX B 4.1.
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4.2 PeakTHBHI M MaTEpUAJIBI

42.1 Cranunaptabie  obpasusl (CO) coctaBa BOJHBIX pacTBOPOB HOHOB
OTpeeNAeMbIX METAIJIOB.

Ipu otcyreteun CO AnA NPUrOTOBNEHUs IPayHPOBOYHBIX PACTBOPOB
cliefyeT MCIOMb30BaTh YHCTHIE METAUIBI M COAM €  COHEpMKaHUEM
OCHOBHOTO BelllecTBa He MeHee 98 %:

MOMUHUI rpa”yMpoBanHseIi o TY 6-09-3742, 4.1.a;

HUTpaT Oepuiud, TeTparuapar, mo TY 6-09-2358, x.y;

MeTaBaHazaT amMoHus o 'OCT 9336, u.n.a;

JKeJe30 MeTaTHYECKOe BOCCTaHOBeHHoe o TY 6-09-2227, u;

KaaMuii rpatHyavpoBanssii mo TY 6-09-3095, u.n.a;

HUTpAT KoOanbTa, rexcarunpar, no [OCT 4528, u.n.a;

cynsar Maprauia, Mosoraapart, mo TV 6-09-01-218, u.n.a;

okcua MoiubaeHa mo TY 6-09-01-269 wiu TV 6-09-4471, 4.n.a;

cynsdar Menu, neHraruapar, no 'OCT 4165, x.u;

HHKeJeBasi TMPOBOJIOKa,;

nutpar cepebpa no 'OCT 1277, x.u;

nuTpar cBuHua no 'OCT 4236, y.n.a.;

nuxpomat Kayms o I'OCT 4220, x.u;

LMHK rpaHyIupoBaHHbiil no TV 6-09-5294, 4.p.a.

4.2.2 Azotnas kucnota o I'OCT 4461, KOHIEHTPUPOBAHHAS, X.U. WIH 0
T'OCT 11125, oc.u.

4.2.3 Cepnas xucnota o 'OCT 4204, x.4. i no I'OCT 14262, oc.u.

4.2.4 Consnas kucnora no I'OCT 3118, x.u. wm mo T'OCT 14261,
oc..

4.2.5 Bopa muctunmuposanHas o F'OCT 6709.

426 Bopa JEMOHHpPOBaHHAasd MIHM BoJa OWIMCTHIUIMPOBaHHAs
(mMcTWIMpOBaHHas BOJla, MEperHaHHas TOBTOPHO B CTCKUIIHHOW MM
KBapLeBO yCTAaHOBKE).

4.2.7 Ounbtpsr MeMOpaunsie "Brnagunop MOA-MA", 0,45 mxm, no TY
6-05-1903 mam gpyroro Temna, paBHOUEHHBIE MO XapAKTEPHCTHKaM, HIIH
(unsTpe! 6yMaXkHble 06e330n€eHHbIE "cUHAs NeHTa" o TY 6-09-1678.

4.2.8 Apron cxatstii B 6awonax no TOCT 10157-79, copt BbICIuMi.
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429 Crepxan w3 ocob0 uucToro rpadura and H3rOTOBIEHHS
rpauTOBBIX TPYOOK C KOAKCHANBHOM IIaTGOPMOi.

JlomyckaeTcst MCNOJIb30BAHUE PEaKTHBOB, H3TOTOBJIEHHBIX MO ApYroi
HOPMATHBHO-TEXHHYECKOH JOKYMEHTaLUMH, B TOM 4YHCJ€ HMIIOPTHBIX, C
KBaJMHKauueil He HIDKe yKa3aHHO#H B 4.2.

5 O16op 1 xpanenne npo6

Or60p nmpo6 npousBoaar B cooreerctBur ¢ ['OCT 17.1.5.05. Ilpo6sl
¢wisTpyloT  uepe3 MeMOpaHubii ¢wistp 0,45 MKM,  OYHMIIECHHBIH
KulsdeHueM B TeueHHe 20 MuH B 1 % pacTBOpe a30THOH KHCIIOTHI M
JBYXKPATHBIM KHIAYEHHEM B AHCTAUTMPOBaHHOM Boje. JlomycTumo
UCTIONB30BaHKe OyMaxKHBIX GuibTpoB "cuusaAg denta”. Ilpu dunsTpoBaHHM
4epes mo00# QUILTp MepBble NOpUMH  (rIBTpaTa o16pacbmaxor Ob6rem
otbupaeMoro (uIbTpPaTa JODKEH COCTaBNATh He MeHee 50 o™’ CDunLTpaT
NOIKUCIIAIOT PaCTBOPOM a30THO KucnoThl 1:1 u3 pacyeta 10 CM3 Ha 1 oM’
BOJBIL.

[pu otbope, npenBaputenbHO#i 06paboTke M Xpanenun mnpod ocoboe
BHHMaHHE JOJDKHO ObiTh OGpallleHO Ha MCKIIIOYEHHe 3arps3HeHHs MpoGhI
CTeHKaMH  Taphl, HCHONb3yeMbIMH GUIBTPaMH M KOHCEPBAHTOM.
TpaHcropTipoBaHue H XpaHeHHE MPo6 OCYLIECTBIAIOT B NOJHITHIIEHOBOH
wm  ¢roponnactosoit mocynme. Ilepen WCMONB30BaHMEM €€ TIIATENBHO
OTMBIBAIOT pacTBopoM (1:1) a30THOMH MM CONAHON KHCIOTH HIIH XPOMOBOH
cMechio (Ipu oNpefeNeHHH XpoMa MOCTeHAS NpOLEypa HE JAOIMYCKAETCs).
B xonme nepBuuHOMf 06paboTku Tpo6 (103MpoBaHME,  (QHIBTPOBAHHE,
IOZIKKCIIEHHE) CIELyeT UCKIIOYHMTL KOHTAKT NMpoOBl ¢ METAJIHYECKUMH M
PE3HHOBBIMU MOBEPXHOCTAMH.

6 IloaroroBka k BHINOTHEHHIO H3MEpPeHMii

6.1 IpuroroBaenre pacTBOPOB M PEaKTHROB

6.1.1 Pac’rnop a30THOI kucoTsI 1:1

500 cM’ KOHIIEHTPHpPOBAHHOM a30THOM KMCTOTHI pa36aBnsioT o 1000 oM

nenomxposanﬂou BOZOM. I/ICHOHIﬁy}OT NpH TIPUTOTOBJICHHH rpagyrpoBOY-

8
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HBIX paCTBOPOB H MPH KOHCEPBHPOBAHHH P00 BOILL

6.1.2 PacTBOp a30THO# KuciaoTel 1:200

10 on® pacTBOpa a30THOH KucnoThl 1:1 [OBOAAT NEHOHHUPOBAHHOM
Bozioit no 1000 cM’. Mlenome3yioT mpu NMPUrOTOBIEHHH TI'PagyHpPOBOYHBIX
pacTBOpOB.

6.1.3 PacTBOp a30THOI1 KucnOTHL, 1 %

7,7 o™’ KOHLIEHTPUPOBAHHON a30THOH KUCHOTH cMewuBaoT ¢ 500 oM’
GUIMCTHLIMPOBAHHOM BOZBL. PacTBOp HCHOJB3YIOT A/ OTMBIBKH (DMIBTPOB.

6.1.4 PactBOp cepHO#i kucnoTs! 1:4

25 cM’  KOHILEHTPHPOBaHHON CEpHON KHCIOTBI MpH HETpEpPHIBHOM
MepeMellMBAHWM TNpPHIMBAKT K 75 oM JICHOHUPOBAHHON  BOJBI.
Hcnone3yioT MpH NPHIOTOBNCHHM CTAHAApPTHOrO pacTBOpa MapraHna IpH
orcyrcTBuM cootBetcTBytomero CO.

6.1.5 PacTBOp coysiHOM KucnoTel 1:1

500 cM® KOHIEHTPUPOBAHHOM CONHOM KHCHOTH pasbarnsior o 1000 cM®
JIEHOHHPOBaHHOH BOOH. MCrnosp3yloT MpH NMpHIOTOBJIEHHH CTaHOAPTHBIX
PacTBOpOB METAJUIOB HPH OTCYTCTBHH cooTBeTcTBYrommx CO.

6.2 [IpuroToBiieHue rpayHPOBOYHBIX PACTBOPOB METAIIOB

I'pagyupoBoYHBIE  pacTBOpE,  aTTECTOBaHHbIE IO  MpoUexype
TIPUrOTOBJIEHNS, TOTOBAT U3 CO MM COOTBETCTBYIOIMX PEAKTHBOB.

B caydae ucnonme3oBaHus CO  mpoMexyTouHble W paboune
rpafyMpOBOYHBIE PacTBOPbl METAJIOB TOTOBAT B COOTBETCTBHH C
uHCTpyKuHei no npumerneHuo CO u no 6.2.15 - 6.2.18.

Ilpu orcyrctBum CO rpagyupOBOYMHBIE PacTBOPHl TFOTOBST B
cootBeTcTBHH ¢ 6.2.1-6.2.18.

Jns Bcex rpagyMpOBOYHBIX PacTBOPOB IMOTPELIHOCTH, OOYCIOBIEHHbIE
npoLuexypoii MPHroOTOBJIEHHs, HeE MpeBBIAOT 1,5 % OTHOCHTENBHO NPHIH-
CaHHOro 3HaueHHs1 MaccoBoil koHueHrpauun Al, Ag, Cd, Cr, Cu, V; 2 %
OTHOCUTENBHO MPUMMCAHHOTO 3HAYeHHs MaccoBolt koHuentpauuu Co, Mo,
Ni, Pb, Zn; 3 % OTHOCHTENBHO TNPHUIIHCAHHOTO 3HAYEHHS MAaccOBOM
KoHueHTtpauuu Be, Fe, Mn.

6.2.1 OcHOBHOI1 pacTBOp alIIOMHHUA

1,000 r  rpaHyJTMpOBAHHOrO AMIOMHHMA pacTBOpAlOT B 20 cM’
KOHIIEHTPHPOBaHHOM COJIAHOM KMCIOTHI B MEPHOM KONGE BMECTHMOCTHIO
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10()0 CM® ¥ IOBOZAT 06BEM pacTBOpa N€MOHUPOBaHHOHN BOAO# 10 MeTkH. B
1cm® pactsopa conepxuTes 1,00 Mr a/pOMuHuMS.

6.2.2 OcHoBHOI pacTBOp Gepuinus

2,280 r HuTpara Gepuwmutua Be(NOj), -4H,O pacteopsiorT B 20 oM’
aenonuposaﬂﬂou BOZBl B MepHO# Konbe BmectHMOcThio 100 cM® |
A0GaBasOT 1 cM’  pacTBOpa a3oTHOM KHCIOTEI 1:1 W J0BORAT oneM
pacTBOpa CHOHMPOBAaHHOM BOZOM J0 MeTKH Ha KoiGe. B 1 oM
pactBopa cogepxxurcs 1,00 Mr Gepuiuins.

6.2.3 OcHOBHOH pacTBOp BaHAAUA

0,230 r meraBaHagata ammonms NH4VOs; pacteopsior B 80 CM
JIEMOHHpOBAHHO BOXBI B MepHOil konbe BMectHMocThio 100 cM® |
H0GaBIOT 2 cM pactBopa asoTHOW Kuciotel 1:1 u ROBOASAT obnem
pacTBopa JACHMOHMPOBAHHOM BOIOM 0 MeTKM Ha Konbe. B 1 oM pacTBOpa
cozepxurcs 1,00 Mr BaHagus.

6.2.4 OcHOBHO¥ pacTBOp XKee3a

1,000 r >xene3a METaJUIMYECKOrO BOCCTAHOBJIGHHOrO pacTBOpSIOT B 50
o™’ pacrsopa a3oTHOM KucioTel 1:1 B MepHO# Koibe BMECTHMOCTHIO
1000 eM® u nosown 00BEM pacTBOpa ASHMOHMPOBAHHO BOJOH IO METKU
Ha konGe. B 1 cm® pacTBopa conepxutcs 1,00 Mr xkenesa.

6.2.5 OcHOBHOM pacTBOp KagMHSA

1,000 r kagMus rpaHyJIMpOBAaHHOTO PacTBOPSIOT B 250 o™’ pacrsopa
consHOM KHMCIOTH 1:1 B MepHoii konbe BMecTHMocTbio 1000 cM® H
JOBOAAT 00BEM pacTBOpa ACHOHMPOBAHHOM BOZOM 10 MeTKM Ha Koibe. B 1
eM® pacrBopa conepiutest 1,00 ML KaaMus.

6.2.6 OcHoBHoIt pacTBOp KOGankTa

0,4940 r  Hutpara  kobameta Co(NO;)-6H,O pacrBopsioT B
JNCHOHMPOBAaHHOH BoJe B MepHOi Koibe BMectuMmocThio 100 oM s
nobasmsior 1 oM’ pacTBOpa a3oTHOH Kuciothl 1:1 11030)1:11‘ o6bpem
pacTBOpa JIeHOHHDOBAHHOH BOJOH 1O METKH Ha KonGe. B 1 cM® pacrsopa
conepxurca 1,00 Mr kobansra.

6.2.7 OCcHOBHOM pacTBOp MapraHua

0,3080 r cyasdara mapranua MnSO,-H,O pacreopsior B 20 CM
JeMOHHPOBAHHOM Bozlbl B MepHOM Konabe Bmectumocthro 100 oM,
noGaeysior 1 o pacTBopa asoTHOM Kucnotel 1:1 u goBogar obbem
pacTBOpa ACHMOHMPOBaHHON BONOW O METKM Ha konbe. B 1 oM’ pacrsopa
copepxxurcs 1,00 Mr mapradua.
10
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6.2.8 OcHOBHOIT pacTBOp MoIMOAEHA

0,150 r oxcupa Mmomubaera MoOj; pacTBOPSIOT B MUHHMAJIBHOM 00BeMe
pacTBopa consHo# kucnoTs 1:1 B MepHoii koi6e BMecTUMOCTEIO 100 cM’ 1
JOBOJAT OOBEM DAcTBOpAa JAECHOHMPOBAHHOW BOXOW 4O MeTKHU Ha konbe. B
1 cm® pacteopa cozpepxures 1,00 Mr mosubaena.

6.2.9 OcHOBHOI1 pacTBOp MeaH

0,3930 r cynsdara meau CuSO, -5H,0 pacTropsior B 50 cM® pacTBopa
a30THOH kucnothl 1:200 B MepHoii konbe BMectumocthio 100 o™ m
JIOBOAAT 0OBEM TUM PacTBOPOM A0 METKH Ha konbe. B 1 o’ pacTsopa
cogepxutcs 1,00 Mr meu.

6.2.10 OcHoBHO# pacTBOp HUKEJIA

1,000 r HHKeI€BOH MPORONOKH PacTBOPsIOT B 15 cM’ , pacTBopa a30THOMH
KkucaoTs 1:1 B MepHO# Ko/6e BMecTHMOCTBIO 1000 M 1 ,uosonx'r obbeM
PacTBOpa IEHOHHPOBaHHOM BOJOH 0 MeTKH Ha konbe. B 1 cM® pactBopa
copepxutcs 1,00 Mr HUKes.

6.2.11 OcnoBnot#i pactBop cepebpa

0,1580 r HuTpata cepeGpa AgNOs pacmomeT B neﬂonnponaﬂnoﬁ BOJIE
B MepHOH konbe BMectumocThio 100 eM® , nobasmsor 1 cm® pacTBopa
a3oTHOM kucnoTel 1:1 M ROBOAAT 0OBEM pacTBOpa AEMOHHPOBAHHOM
BOJIOIf 10 MeTKH Ha KonGe. B 1 cM® pactsopa conepxures 1,00 mMr cepeGpa.
PacTBROp XpaHAT B CKIIAHKE H3 TEMHOTO CTEKIIa He Gonee 3 Mec.

6.2.12 OcHOBHO# pacTBOp CBHHLA

1,600 r mutpara ceuHua Pb(NO;), pactBopsioT B LlePIOHHpOBaHHOH BOJE
B MepHOii Kosbe BMecTMMOCTRIO 1000 cM’ , fo6asnsmor 10 cM®  pacTBopa
a30THOH KMCJIOTH! 1:1 M AQBOZAT 00BEM pacTBOpa AEMOHUPOBAHHOM BOXOM
J10 METKH Ha Konbe. B 1 cv’® pacTtBopa copepkutes 1,00 Mr cBuHLA.

6.2.13 OcHOBHOM pacTBOp XpoMa

0,2830 r mnxpomara xams K,CryO7 PacTBOpAIOT B nenonuponaﬂﬂon
BoJie B MepHoii konbe BMecTMMOCTHIO 100 eM® , nmobaemsor 1 ov’
pactBopa a3oTHOH kuciotel 1:1 JIOBOZAT obreM  pactBOpa
JIeMOHMPOBaHHO BOIOH 110 MeTKH Ha Konbe. B 1 cM® pacTBopa copep:utes
1,00 Mr xpoma.

6.2.14 OcHoBHOM PaCTBOP LIMHKA

1,000 r @umMHKa TrpaHyAMPOBAaHHOTO pacTBOpsAIOT B 50 oM’
KOHLIEHTPUPOBAHHOH a30THOH KHUCIIOTHl B MEPHOM K0J16€ BMECTMOCTBIO
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1000 cv® u nosowrr o0beM pacTBOpa A€HOHHPOBAHHOH BOJOH MO METKH
Ha xonbe. B 1 cM’ pacTeopa conepxutes 1,00 MT IMHKa.

OCHOBHBIE CTaHIAPTHBIE PACTBOPH! METAIIOB (KpoMe cepedpa) XpaHAT B
TIOTHO 3aKPBITHIX ITONMATUIIEHOBBIX cocyaax He Gonee 1 roaa.

6.2.15 Ilpomexyrounsle pactsopsl Al, Be, V, Fe, Co, Cr, Mn Cu, Mo,
Ni, Pb, Zn ¢ MaccoBoit KoHNEHTpalUeH HOHOB METaLIoB 1 mxr/cm’

B MepHble KOJIObI BMECTHMOCTBIO 1000 eMm®  BHocaT mo 1,00 oM’
OCHOBHBIX PACTBOPOB, NOGABMAOT MO 10 CM’ PacTBOpa a30THOM KHCIOTHI
1:1 u noBoaAT 06BEMBI pacTBOPOB 10 METKH JEHOHHPOBAHHOH BOJOM.
PacTBophI XpaHAT B HOJMITHIIEHOBBIX cocynax He 6onee 3 Mec.

6.2.16 Ilpomexyrounsie  pactBoppl Ag u Cd ¢ maccosoii
KOHIIEHTpaLueii HOHOB MeTaloB 10 MKr/cM®

B MmepHsle konGel BmectuMocThio 100 cM®  BHocat mo 1,00 cM’
OCHOBHBIX pactBopoB Ag M Cd u A0BOAAT 0OBEMBI paCTBOPOB IO METKH
pacteopoM asoTHOi kucnotel 1:200 (6.1.2). PactBopnt Cd xpaHAT B
MOJMITHIIEHOBEIX cocyAax He Gosee 3 Mec, pacTBOpHl Ag - B CKIHKAax
TEMHOTO CTEKIa He Gorniee 2 Henelb.

6.2.17 IIpomexyTOUHEIE pacmopm Ag u Cd c MaccoBoii KOHIIEHTpaLHei
HoHoB MeTamnos 0,100 mxr/cm®

B MepHble KONGH BMECTHMOCTHIO 100 cM®  BHOCAT mo 1 00 cM
npoMexyTouHbix pacTBopoB Ag u Cd xoHueHtpammeir 10 MKT/cM® W
JoBoAAT 00BEMBl PaCTBOPOB JO METKHM PacTBOPOM a30THO# kucnoTsl 1:200
(6.1.2). PactBopsi Cd xpansat He Gonee 1 mec, pacTBophl Ag He Oonee S
JIHEH.

6.2.18 PaGouue rpalyupoBOUHbIE PACTBOPHI

MaccoBble KOHUEHTpaLMH MeETajlloB B pabouMx IpaJyHMpOBOYHBIX
pacreopax InpuBeieHsl B Tabmuue 3. Ilpu mpurotoBneHumm paGounx
IrpagyHpOBOYHBIX PacTBOPOB PYKOBOACTBYIOTCA Tabnuueif 4. YkasaHHbIE B
Heil o0beMpl IPOMEXYTOUHBIX pacTBopoB Al, Be, V, Fe, Co Mo, Cu, Mn,
Ni, Pb, Cr, Zn ¢ MaccoBoii KounenTpamueii 1,00 Mxr/cm® u Cd uAgc
maccoBod KoHueHtpauuedi 0,100 Mkr/cM BHOCAT B MepHBIE KOJIOBI
yKa3aHHBIX ~BMECTUMOCTEH M JOBOJAT [0 METKH DPacTBOPOM a30THOH
kucnotsl 1:200 (6.1.2).

3
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Tabmuua 3 - MaccoBsie KOHLIEHTpaLuH pabounx rpaxyHpoBOYHBIX
PacTBOPOB ONpENEIHEMbIX METAILIOB (MKI/IM")

OnpepensieMblit Homep rpafyMpOBOYHOrO pacTBOpa
MeTau 1 2 3 4 5

AmoMuHuit 2,0 5,0 15,0 30,0 60,0
Bepuimmit 0,20 0,50 1,00 2,00 4,00
Banaauit 2,50 10,0 25,0 50,0 100
XKeneszo 10 25 100 200 250
Kanmuii 0,10 0,25 0,50 1,00 2,00
KobGaneT 2.5 5,0 10,0 25,0 40,0
Maprauen 0,5 2,5 5,0 10,0 15,0
Mens 1,0 5,0 10,0 20,0 30,0
Monubaen 2,5 5,0 10,0 25,0 50,0
Hukenb 5,0 10,0 25,0 50,0 75,0
CauHel| 2,5 5,0 10,0 20,0 30,0
Cepe6po 0,05 0,25 0,75 2,00 4,00
Xpom 1,0 5,0 10,0 20,0 30,0
I{uHK 2,5 5,0 10,0 15,0 20,0

PaGouue rpanyMpoBO4YHble pacTBOpPhl Ag XpaHEHUIO HE THOIJIEKAT,
PacTBOPHI OCTANIbHBIX METAJUIOB XPaHAT [0 5 JAHEH.

6.2.19 PacTBOp U151 XONOCTOr'O ONpEAEICHUs

B kauecTBe pacTBOpa U1 XOJNIOCTOrO ONpPEAENEHHUS UCTIONB3YIOT PacTBOp
azoTHoM kucaots! 1:200.
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Ta6nuua 4 - O6BeMsl (M’ ) MPOMEKYTOUHBIX rpafydpoBOYHBIX PacTBOPOB (B
YUCNIMTENE) ¥ BMECTMMOCTH MEPHBIX KONO (B 3HAMEHATENE), UCTIONB3YEMbIX TIPU
NIPUTOTOBJIEHHH PabOYMX rPATyHPOBOYHBIX PacTBOPOB

Onpenensemsl Homep rpagyupoBOYHOro pacTeopa
H MeTamn
1 2 3 4 5
AnroMUHHA 0.20 0.50 3.0 3.0 6.0
100 100 200 100 100
bepunnnii 0,05 0.10 0,20 0,20 1.0
250 200 200 250 250
Bananuit 0.5 1.0 3.0 5.0 10.0
200 100 200 100 100
Keneso 1.0 5.0 10,0 20.0 50.0
100 200 100 100 200
Kammuit 0.10 0,50 1.0 1.0 2,0
100 200 200 100 100
Kobanst 0.5 1.0 2,0 5.0 10,0
200 200 200 200 200
Mapraneu 0.10 0.50 10 10 L5
200 200 200 100 100
Mens 0.10 0.50 1.0 2.0 3.0
100 100 100 100 100
Momubnen 0.5 1.0 1.0 5.0 5.0
200 200 100 200 100
Huxeilp 1,0 1.0 50 50 1.5
200 100 200 100 100
Caunen 0.50 10 10 20 3.0
200 200 100 100 100
Cepebpo 0.10 0.50 L5 2.0 2.0
200 200 200 100 50
Xpom 0.10 0,50 1.0 2.0 3.0
100 100 100 100 100
Linnk 0.50 1.0 1.0 LS5 2.0
200 200 100 100 100
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6.3 [Tonrorogrka criektpodoTomeTpa

6.3.1 Hactpolika H3MEPHTENLHOM CXEMBI

CrextpodoToMeTp HaCTPauBaIOT B COOTBETCTBMM C MHCTPYKIMEH N0 €ro
9KCIUTyaTalliH AJi1 U3MEpEeHHil B PEXHME aBTOMATHYECKOH KOMIIEHCALUH
HECEJIEKTHBHOrO ocijiabneHus cBeta. IIpu amMmiuTyaHOM peructpanuu
aHATUTHYECKOTO CHTHAJ]a NpefyCMaTPHBAIOT KOHTPOJb TPABHILHOCTH
(bopMeI uMITyJIBECa ATOMHOI aGCOPOLIMH.

VenoBus u3aMepeHHi BHIGHPAIOT B COOTBETCTBHU C Tabnuuel 5.

6.3.2 Tloaroroeka aromMu3aropa

Ilpu onpemenennu Al, Be, Fe, Co, Cu, Mn, Ni, Pb, Cr, Zn
KOaKCHaNbHY0 IaTdopMy BCTaBIAIOT B rpadUTOBYIO TPYOKY M COBMELIAIOT
HMeIoIMecs B UX CTeHKaX OTBEpCTHA Uil BBoxa npobel. TpyOky ¢
maTGopMoli 3aKpEMIAIOT B aTOMM3aTOpe W OTIKMIAIOT B COOTBETCTBHH C
UHCTPYKLIMEH 1o 3KCIUTyaTaluu crniekrpogoromerpa. Ilpu onpenenenun V u
Mo B aTomm3aTOpe 3aKperiIoT TpyOKy 6e3 mnathopMel.

IMapameTpsl aTOMU3aLMK 32JAI0T B COOTBETCTRUM € Tabnuitamu 6-8.

6.4 Vcnoeus aToMu3anuu mnpo6

6.4.1 losupoBanue

Ilpy BBINONHEHWH  AO3MpOBaHMA MpobBl B rpaduToBYI0 TPYOKYy C
KOaKCHalbHOH M1aThopMoii HAKOHEUHHK MMIIETKH C Npoboii BBOMAT B
KOAKCHalbHYIO TIaTGopMy, H@KUMAIOT WITOK M, HE OTIycKasd IITOKa,
BBIBOZAT U3 aToMu3aTopa. Ilepea no3upoBaHHEM HOBO#H NPOOBI HAKOHEYHHK
NPOMBIBAIOT ~ PacTBOPOM a30THOM kucnotel 1:200 (6.1.2). Hakoneunux
MOXHO HCTIONB30BaTh, MOKA €ro MOBEPXHOCTh OcTaeTes ruapodoOHOi.

Ilpu npaBunEHOM BHINOJNHEHHH JO3MPOBaHHA INpoba B KOaKCHATBHOH
wiatgopMe nNpHHMMaeT (OpMy KanmWULPHOro CToada JKMAKOCTH M
SKpaHMpyeT cBeToBOH MOTOK. IlIpM 3TOM yKasaTeNM  HWHTEHCHBHOCTH
CBETOBHIX MOTOKOB B aHAJIHTHYECKHX KaHAlaX YCTaHaBIMBAIOTCA B
nojoxenue "100 % nornomeHns".

Josupoanne npobel B TpyOky Oe3 miaTrdoOpMbl BHINONHAIOT B
COOTBETCTBMH C WHCTPYKUHMEH MO SKCILTyaTauuH HCIOJIBb3YEMOTO
cnektpodoroMerpa. OGBEMBI H03UPYEMBIX PO NpUBEAeHb! B TabuLe 6.
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Tabnvua 5 - YenoBus u3MepeHus aMniMTy bl ¥ IO MMITYJNbCa aTOMHON
abcopbuun

Onpene- | JUmna | Maxcu- | Amnnuryaa umnynsca | ITnomans umnyisca
JseMplili | BonHBl, | MankHas | Iloctosn- | Cxopocts | 3amepx- | Ilpomon-
MeTa ALHM | INMpUHA Has Juarpam- Ka HUTEND-
IENH, | YCWIHTeNs | HOM JIEHTH! | Hauana HOCTb
AHM RC H3Mepe- | u3Mepe-
HH, C HUs, C
Anmomu- 309,3 0,7 0,5-1,0 2800 1,5 5,0
HUH
bepumit | 234,9 0,3 0,5-1,0 2800 1,0 4,0
Bananuit 319,0 0,7 0,5 2800 1,0 5,0
Keneso 2483 0,3 0,5-1,0 2800 1,0 3,5
Kamvnit 228,8 0,8 0,5-1,0 7200 0,5-1,0 1,5
Kobanst 240,0 0,15 0,5-1,0 2800 1,0 4,5
Mapranen | 279,8 0,5 0,5-1,0 2800 1,0 3,5
Menp 324,7 0,7 0,5-1,0 7200 1,0 3,0
Momu6rer | 313,3 0,7 0,5 2800 1,0 5,0
Huxens 232,0 0,3 0,5-1,0 2800 1,5 5,5
CauHer 2833 0,3 0,5-1,0 7200 1,0 1,5
Cepebpo 328,1 0,6 0,5-1,0 7200 1,0 2,0
Xpom 357,9 0,3 0,5-1,0 2800 L5 5,5
Hunx 213,9 0,8 0,5-1,0 7200 1,0 1,5
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Tabmuua 6 - YcioBus BeINapUBaHHUs NPoOk! B aTOMH3aTOpe

Onmpepe- O6nem | Temme- | Cxo- | INpomomxu- | Pacxox MHEpTHOrO
NSeMBIi npoGel, | paTtypa, | pocre | TEJBHOCTh ra3a BO
MeTauI MM °'C Harpesa, | Harpesa, BHYTpeHHEM
*Cle TOTOKe, CM® /MHH
AnoMUHAN 50 210 25 30 350
Bepumnuit 100 210 25 60 350
Bananuit 50 120 10 30 350
Keneszo 10 210 25 10 350
Kanmuit 25 210 25 20 350+
Ko6aner 100 210 25 30 350
Maprasen 100 210 25 60 350
Menp 100 210 25 60 350
Monu6aex 50 120 10 30 350
Hukens 100 210 25 60 350
CauHel 50 210 25 30 350
Cepebpo 100 210 25 60 350
Xpom 50 210 25 30 350
Hunk 2,5-5 210 25 5 350

17



PJ[ 52.24.377-95

Tabnuna 7 - VcIoBHs 030J1€HHst CyXOro OCTaTKa MPOOkI B aTOMU3ATOpE

Onpene- Temnepa- Ckopocts | Ilpofomxu- | Pacxon vHEpTHOTrO
JIIeMBbIit Typa, Harpesa, | TEJBHOCTBH rasa Bo
MeTaul °C °Cle Harpesa, ¢ BHYTPEHHEM
MOTOKE, CM~ /MHH
AmoMuHu# 600 100 25 350
bBepunnmit 600 100 25 350
Banaguit 600 100 25 350
Kenezo 600 100 25 350
Kaamuit 400 100 25 350
Kobanbt 600 100 25 350
Mapraner 600 100 25 350
Menp 500 100 25 350
MosnubaeH 600 100 25 350
Hukenn 600 100 25 350
Crunen 450 100 25 350
Cepebpo 450 100 25 350
XpoMm 600 100 25 350
Iunk 450 100 25 350
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Ta6nuua 8 - YcioBus aTOMH3alLMH 030J€HHOIO OCTaTKa MpoGkI

Onpene- Temnepa- Ckopocth | IIponomxu- Pacxop

JIsTeMBIi Typa, Harpeea, | TEJBHOCTb | HMHEPTHOIO rasa

MeTajul °’C °Clc HarpeBa,C | BO BHYTPEHHEM

II0TOKe, CM’ /MUH

AmoMuHui 2600 MAaKCHM. 6,5 350
Bepunmit 2600 MaKCHM. 5,0 250
Banannii 2660 MaKCHM. 6,0 100
XKeneso 2500 1500-2000 4,5 40
Kapmuii 1800 1500-2000 2,2 350
Kobanet 2600 MaKCHM. 5,5 200
Mapranen 2500 1500-2000 4.5 160
Mens 2400 1500-2000 4,0 120
Monubaen 2660 MaKCHM. 6,0 100
Huxkens 2660 MaKCHM. 7,0 350
Cauney 2100 1500-2000 2,5 80
Cepebpo 2200 1500-2000 3,0 80
Xpom 2600 MaKCHM. 7.5 350
Iunk 2000 1500-2000 2,5 100

6.4.2 BrimapusaHue

VcnoBus BeinapuBaHua npod B aToMU3aTOpe NMPUBEACHE! B Tabmwie 6.
KoHTpone 3a CBOEBpEMEHHBIM OKOHYAHMEM BBINAPUBAHMSA OCYIIECTBISAIOT,
Habnosas N0JIOXKEHHE yKa3aTessl HHTEHCUBHOCTH CBETOBBIX NMOTOKOB: 3a 5-
15 ¢ no nepexmoueHUss HarpeBa aToMH3aTopa Ha pexxuMm "OsoneHue"
yKa3zaTenu RomkHe! u3 mnonoxenus "100 % nornomeHus” nepeMeCTUTHCS
B nosoxenue "0 % nornomeHus"”. IIpy BhBIMapUBaHUHM He CieayeT
JOIyCKaTh BCKMITaHUA NPOOBI, a TaKke MEpeKIIoYeH s aTOMU3aTopa Ha
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pexum "Ozonenue”, eciu ykazaTeNnd MHTEHCHBHOCTH CBETOBBLIX NOTOKOB
HE HaXoAATcs B nonoxenuu "O % morsouenys”.

Bemapusanne npo6 B TpyOkax 6e3 KoakcHanpHOM TLIATGOPMBI
nposoautcs mnpH  Temneparype 110-120 °C, OCTaIbHBIE  YCIIOBHS
aHAJIOTHYHB! NPHBEACHHBIM.

6.4.3 Ozonenue

VcnoBus 030/1€HUA CYXMX OCTAaTKOB IpoOe mpuBeneHsl B Tabmuue 7.
[poomKUTENBHOCTE CTaAMM O30NIEHUS NPM aHamu3e MpecHsIX Box - 15 ¢.
Ilpu anajm3e BOA C MOBBLIEHHBIM CONEPXAHHeM CONEH M OPraHMYECKUX
BELICCTB NPOJOJDKUTETLHOCTh 030JeHHd yBemuuuBaroT no 30 c.  Tlpu
onpenenesnd Cd, Pb u Zn Ha npubopax, He OCHAIEHHBIX CEHCOPOM
TEMIepaTypsl, CJIEAYEeT CIEUTH, uyto6bl rpaguroBas TpyOka He
HarpeBaJlach 0 KPaCHOTO CBEYEHHUA.

6.4 4 Atomusauus

[MapameTps! aToMU3alMM 3afalOT, PYKOBOACTBYsich TaGmuuel 8.
Perynstop MomHOCTH (CKOPOCTH Harpesa) HaCTPanBalOT Ha MaKCHMAJIBHYIO
BEIUYUHY - dJIeKTpoToKa.  IIpy  aToMu3anuu 3ajaHHas TeMIepatypa
rpa¢puToBoit TpyGKU ROJDKHA HOCTUraThCS paHbINE MM B Hayajle HCIapeHHs
COEAUHEHUH OIpeNesieMoro MeTasa.

Ha cragum  artoMu3auuu  cliefyeT KOHTPOJHMPOBATH BETHYHHY
HECENEKTUBHOTO OCabNeHNs cBeTa. B MOMEHT M3MepeHHs aHATIMTUYECKOTO
CHrHasa OHa He HoJbkHA npepbimath 50-70 %. B npotuBHOM citydae npoby
paz0aBiAIOT AEHOHUPOBAHHOMN BOJOI.

6.4.5 Omxur

Omxur rpaduToBoif TpyOKH IOCne aTOMH3alMM,  Kak [PAaBHIIO,
HeobxoxuM Tonbko mpu ompenenenun Cd, Mn, Cu, Pb, Ag, Zn. Ero
npoBoast npu 2500 °C B Teuenwe 3 c. B GonpIIMHCTBE CITy4aeB OTKHI
yerpanseT 3deKTs "naMATE" aToOMU33TOpa Ha Pe3yNbTaThl NOCHEAYIOUHX
onpexesnenuii. OTXUr CliefyeT NOBTOPATh, €CJIM B MOMEHT €r0 OKOHYaHMs
HeceJieKTUBHOE OcilabneHue cBera npesbimaet 15 %.

Iocne omxura aHamusupyemyio npoby JO3HPYIOT TOJNBKO MOCHe
oxJaxaeHus rpapuToBoii Tpyoku a0 45-50 °C.
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3aMeHBbl rpadUTOBOM TPYOKH, KOAKCHAIBHOM MIaTGOPMBL HIIH CIICKTPaIbHOMN
JIaMIIbL.

BeinoyHsAIOT WecTs M3MepeHuit aHamurHdeckoro curHana (AC) mpu
aTOMHU3alMH  TPagyMpPOBOYHOTO pacTBOpa C HYJIEBOH KOHLEHTpauuei
OTIpeZIeNIAEMOTO MeETallla (XOJIOCTOH ONMBIT) M MO ofHOMY H3mepenmio AC
TP aTOMU3alMH I'PagyHpPOBOYHBIX PACTBOPOB B MOPSAIKE BO3PACTaHUA HX
KOHLIEHTpaLWii. Ilo nmomy4eHHBIM  JaHHBIM  YCTAaHABJIMBAIOT
IPafyMpOBOYHYIO  3aBHCHMOCTb B  KOOpJMHATaX:  KOHLIEHTpauus
ONpe/IeNAEMOr0 MeTaia B MKI/IM® - Benuunia AC B €MHHLIAX aTOMHO#
abGcopOuuu rpaduuecKu.

I'pagynpoBOYHYIO 3aBUCHMOCTh YCTaHABJIMBAIOT TAKHM 00pa3oM, 9TOOHI
OHa TIPOXOAWJIA Hepe3 TOUKY, COOTBETCTBYIOLIYIO cpeliHeMy 3HaueHmo AC
B XOJIOCTOM OIIBITE. TaHreHcl YIJOB HaKJIOHa IpaXyHpPOBOYHOM
3aBUCUMOCTH B BepXHel U HIDKHell ee 9acTH He JIOJDKHBI OTau4athes 6onee,
yeM B 1,5 paza.

7 BoinojineHHe H3MepeHn

Ha npubopax c¢ ananoroBoii perucrpaumeii AC H3MEpAIOT
abcopburoHHOCT, Mpo6, a Ha mnpubopax ¢ uudpoBoil peructpaumeii -
KOHIIEHTpaluIo onpeaensieMoro Metayuia. [Ipu 3ToM B oboux ciayyasx s
KOHTPOJI1 4YBCTBHTENILHOCTH MEPHOJUYECKH, yepes 9-10 1mKioB
aroMp3anud  npo6, u3mepstoT  aGCOPOLMOHHOCT  IPafyHpPOBOYHOTO
pacTBOpa ¢ MaKCMMalbHOM KOHLEHTpaluel onpeaensemoro Metaiwia. Eciu
MONYYEHHBI  pe3yNbTaT OKa3bIBaeTCs  3aHWKEHHBIM  OTHOCHTENBHO
BEJIMYMHBI, TOJy4YeHHOH npu rpagyupoBke Gosee, yeM Ha 10 %,
n3MepeHHe abcopOIHOHHOCTH MOBTOPSIOT. IIpH moNyyeHHH 3aHIDKEHHOrO
pe3y/bTaTa NOBTOPHOrO H3MepeHHUs aGCopONMOHHOCTH TpafyHMpOBOYHOIrO
pacTBOpa NpOM3BOAAT 3aMeHy rpaduToBoi TpyOKH aToMH3aTOpa.

Ecmu BenmmuuHa AC npoObl BBIIE TaKOBOW AJS TOCEAHEH TOYKH
rpagyMpOBOYHONM 3aBMCHMOCTH, pa30aBJIOT aJUKBOTHYIO 4YacTh MNpPOOBI
pacTBOpPOM a30THOM KUCIOTHI 1:200 U MOBTOPAIOT H3MEPEHHUE.
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8 Briuncjiende pe3yabTATOB H3MepeHnit

MaccoByr0 KOHIIEHTPALMIO ONPEAEIIEMOro MeTalia B npobax Bozsl C,,
MKL/IM, PacCUUTHIBAIOT O dopMyIie

Cy=Cuu °F, M

rae Cysy - KOHIEHTpaUuus MeTalIa, HalCHHas [0 rpaxyMpoOBOYHON
3aBMCUMOCTH;
F - kpaTHOCT® pa36aBieHHs MPoOHL.

PCByJIbTaT M3MEPEHUA B JAOKYMEHTaX, TIPENyCMaTpUBAIOMIKX €ro
HUCII0JIb30BaHME, IPEACTABILAIOT B BUIC!

Ce A, Mr/mm® (P =0,95), )}

rae A - XapakTepHCTHKa HOTPEIHOCTH H3MEPEHHS U1 JaHHON
MacCOBOM KOHUEHTPaIMM MeTasmioB (Tabnuua 2).

UncnieHHbIE 3HAa9eHHS De3y/ibTaTa W3MEPEHUS JAODKHBl OKaHYMBATHCA
udpoil TOro e paspsia, YTo U 3HaUCHUS XaPAKTSPICTHKH NOTPEIHOCTH.

9 KoHTpOJIL HOrpemHocTH H3Mepenmii

OrnepaTHBHBIA KOHTPOJb MOrPEMIHOCTH NMPOBOIAT C HCIONIB30BAHHEM
MeToga  J00aBOK  COBMECTHO C  METOIOM pasbaBieHs
npoGsl. IlepHoAMHOCTE KOHTPOIIA - HE MEHee OIHON KOHTPONbHOM Ha 15-20
pabourx mpo6 3a NepHOA, B TEYEHHE KOTOPOTO YCJOBHMS HPOBENECHHS
aHanK3a HEM3MEHHBI.

H3MepsIoT MaccoBYIO KOHUEHTPAUMIO MeTaia B ucxoasoit npobe (Cy),
B npobe, pa3basiieHHo B n pas (n = 1,5 - 2,5) (C,) u B npobe, pa3baBieHHON
B N pa3 ¢ BBejAcHHOM gobaBkol (Cp, ). Benmmuuna nobaexu (Cp) nomxHa
cocraaate 40-60 % OT comepkaHMs Merauia B WUCXOAHOU mpobe. [lpu
KOHLUEHTPAalMH MeTaUla B MCXOOHOH mpobe HIDKE MHHHUMAIBHO
ofnpesessieMol, BemurHa JoOaBKH JopKHA ObiTh paBHA2 MUHUMAJIEHO
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onpeaeasieMoi KOHIEHTpaLIUH.
Pe3ynbrar KOHTPONSA NPH3HAIOT YAOBIETBOPUTENBHBIM, €CJTH:

|Cpn'cp'cn|+ln'cp'CX|5Kn €)

Hopmatus xonTposs norpewHoctH (K;) paccuuTsiBaroT no opmyne

K,= A +331 U(A) (P=0,95), @)
re A u o{;&) - XapaKTEPUCTHKH CHCTEMATHYECKON 1 CIydaitHOR

COCTaBJIIOLIMX TIOTPEUIHOCTH H3MEPEHUs
KOHLICHTpalMH MeTaiia B ipobe 6e3 noGaBku
Cx (tabnuua 2).

Ecnmn B ucxomHoM mpoGe He OOHapyXeH ompeaensieMblii MeTajll, TO
MOTPEINHOCTh PACCHHUTHIBAIOT JJ1s KOHIEHTpALMHU J00aBKH.

Ilpy  nmpeBbllIeHMM  HOpPMAaTHBAa  MOBTOPAIOT — ONpEHENiCHHE C
HCHOJIb30BaHHEM Jpyroit npoOsl. IIpy NOBTOPHOM NpEBHILIEHUM HOPMATHBA
BBISICHAIOT NPHUYHHBI NIPUBOJSIIHME K HEYHAOBIETBOPUTENLHBIM PE3YIBTaTaM
H YCTPaHAIOT HX.

10 TpeGosanna 6e3onacHOCTH

10.1 Ilpn BBINOJHEHUM H3MEPEHHH MacCOBOH KOHLIEHTPALMH TOKEMBIX
METajjioB B MpobaX MOBEPXHOCTHBIX BOJ CYHIH COOMOAAIOT TpeGOBaHUSA
6esomacHocTH, ycTaHOBJeHHbie B "IlpaBHiax mo TexHuke Ge30macHOCTH
npu npou3BoacTBe HabmozeHuii u pabot Ha cetn ['ockomruapomera”, JI.,
I'mnpomereousmar, 1983, wim B "TUNMOBON HMHCTPYKUMHM [0 TEXHHKE
6e30MacHOCTH U1 FMAPOXHMHMYECKUX JiabopaTtopuii cimyx6 Pockomsoaa”,
M., 1995.

10.2 Ilo crenenn BO3ACHCTBMA Ha OpraHu3M BpeIHBIC  BEIIECTBA,
HCMoNb3yeMble TpH BBHINOJICHWH OMpeAeneHuil, oTHocaTes Kk 1, 2, 3, 4
Kinaccam onacroctd o 'OCT 12.1.007.
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103 CozepxaHie HCIOJB3YEMBIX BPEAHBIX BELIECTB B BO3JyXE
paboveli 30HBl HE JOMKHO NpPEBBINATE YCTAHOBNCHHBIX  NpEENbHO
JOMYCTHMBIX KOHLeHTpauuii B coorBercTBUH ¢ TOCT 12.1.005.

104 OnpeneneHue cneayer MNPOBOAWTE NpPH HAIMYUM  BBEITSOKHON
BeHTH/AUMK.  OmnepaTop, BBIOJHAIOWMHA ONpefie]eHHE, JOJDKEH OBITH
IPOMHCTPYKTHPOBAH O creuduyecKuxX Mepax INpeJOCTOPONKHOCTH NpU
paboTe ¢ npernapaTaMH TSOKENBIX METAJLIOB.

10.5 Onepatop, BHMONHMIONMMI W3MEpeHHs JOJDKEH 3HATH NpaBuna
6e3omacHOCTH 1pH paboTe ¢ 31eKTPO0OGOPYAOBAHHEM, CHKATHIMH ra3aMi.

11 TpeGoBanna Kk KBATH(PHKAIHE ONEPATOPOB

K BemosHEHNIO M3MepeHHii U 06paboTKe UX Pe3yJIbTaTOB JOITYCKAIOTCS
JMlia C BHICHIHM TipodeccHoHaNbHBIM - 0OpasoBaHWeM, TpOMICAINE
COOTBETCTBYIOLIYIO IIOATOTOBKY.

12 3aTpaThl BpeMeHH HA IPOBEJCHHE AHANH3A

IoaroroBuTensHele paboTBl IJii  ONPENENCHUs OJHOTO MeTajlia
CcOCTaBJAOT 1 yen.-u.

[Mpoao/KUTENBEHOCTE OMpeeNieHus Ha MPHOOpe OHOTO U3 JIETKONETYHHX
metaimios (Cd, Zn, Pb, Ag) B onHoii npobe - 3 MHH; NPOYHX METALIOB - 5
MUH.
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PENEPAJILHASA CJIVABA 10 THAPOMETEOPOJIOI'HA
U MOHHTOPHHI'Y OKPYJKAIOIEHA CPEJBI

THIPOXAMMYECKHIA AHCTATYT

CBHIAETEJBCTBO N 28
006 aTrecTanima MBHA

METOINKA  BBIIOJHEHHUA U3MEPEHUI MaccoBoi
koHueHTpauuu Metawios (Al, Ag, Be, Cd, Co, Cr, Cu, Fe, Mn, Mo, Ni, Pb,
V, Zn) B NOBEPXHOCTHBIX BOJAaX CYyLIH METOZOM aTOMHOM aGcopbuuu c
NPAMOIi 3IEKTPOTEpMUYECKOH aTOMHU3aLKeH Tpoo.

OCHOBAHA Ha wu3MepeHHHM aTOMHOH abcopbLuu Ha pe3oHaHCHOMH
CMEKTpalbHOH JIMHMM ONpEAENsieMOro MeTaula B Harpesaioluercs
3JIEKTPOTOKOM rpauToBO# TpyOKe MpH HCIAPEHNH aHATN3HPYeMOit IPoGHI
C ee BHYTPEHHEH IOBEPXHOCTH WM C NOBEPXHOCTH INOMEUIEHHOH B Hee
KOAKCHAIBHOM MIaTGOPMBI - TOHKOCTEHHON rpadUTOBOM TPYOKH MEHBIIETO
pasmepa.

PA3PABOTAHA I'iipoXMMHYECKHM HHCTUTYTOM.

PETJTAMEHTHUPOBAHA B P]] 52.24.377-95.

ATTECTOBAHA 8 cootsetcteuu ¢ 'OCT P 8.563 ('OCT 8.010).

ATTECTALIMA npoBemeHa I'mapoXuMu4eckuM  HHCTUTYTOM — Ha
OCHOBAHHMH PE3Y/IbTATOB 3KCIICPUMEHTAIbHBIX HcciIefoBaHui B 1985 ., H
METPOJIOTHYECKOI 3KCIIepPTH3bI MaTepuaios B 1995 r.

B pesynbrarte arrectaumuy MBH ycTaHoBII€HO:

1. MBU cooTBeTCTBYET NpEABABIIEMBIM K HEH METPOJOTHYECKAM

TpeGoBaHMsAM M O00NafaeT CICAYIOMHMH OCHOBHBIMH METpPOJIOrHYECKUMU
XapaKTepUCTHKaMU:



3Ha4eHys XapaKTEPHCTHK TIOTPEINHOCTH ¥ e€ cocTasommx (P=0,95)

JlnanasoH XapakTepUCTUKU COCTABIAIOIHX
Mertann H3MEPAEMBIX [IOTPELHOCTH, MKI/M’ XapaKTepHCTHK
KOHUEHTpauuii, | cnyuafiHoll, | cucTemaTHueckoH | a MOrpemHocTy,
C, Mxr/mm® a( AJ A MKT/IM’, A
Cepebpo 0,02 - 4,00 0,06 C 0,01+0,04 C 0,01+0,12C
Bepunmit 0,20 - 4,00 0,04+0,06 C 0,03+0,04C 0,08+0,12C
Kanmuit 0,12-2,00 0,02+0,04C 0,02+0,02C 0,04+0,08C
Kobanbt 2,0 -40,0 0,4+0,06 C 0,3+0,04C 0,8+0,12C
Maprasen 0,4-15,0 0,1+0,05C 0,1+0,03C 0,2+0,10C _ |
Mene 0,6- 30,0 0,1+0,08C 0,1+0,05C 0,2+0,16C
Hukenn 4,0 -65,0 0,8+0,05C 0,5+0,03C 1,6+0,10C
Ceunery 2,0-30,0 0,4+0,05C 0,2+0,04C 0,8+0,10C
Xpom 0,5 - 30,0 0,1+0,09C 0,07C 0,3+0,18C
Iunk 2,5-20,0 0,4+0,07C 0,5+0,03C 0,8+0,14C
2.  OnepaTuBublii  KOHTPOJb  MOrPEMIHOCTH NPOBOJAT B

coorBeTcTBMM ¢ pasgenom 9 PJI 52.24.377-95.

3. lata Beipa4u ceunetenscrsa Mapt 1995 k.

TnaBHsiit MeTponor I'V TXH

A.A. Ha3zaposa



DEIEPAJILHASA CIYKBA IO THAPOMETEOPOJIOI'AA
M MOHUTOPHHI'Y OKPYJKAIOIIEA CPE/BI

THAPOXMMHYECKHIA HHCTATYT

CBHIAETEJIBLCTBO N 99
006 arrecranua MBH

METOJJMKA  BBIIIOJIHEHUA M3MEPEHUI MaccoBoif
koHuenrpawuu Metauios (Al, Ag, Be, Cd, Co, Cr, Cu, Fe, Mn, Mo, Ni, Pb,
V, Zn) B MOBEPXHOCTHBIX BOJAX CYIIH METOAOM aTOMHOH abcopOuuu ¢
NPAMO#t 3eKTPOTepMHYECKOM aToMu3aLueit npob.

OCHOBAHA Ha wu3MepeHun atomHoil abcopOumM Ha pe3oHaHCHOMN
CTeKTpajbHOH JIMHHHM OINpelessieMOro MeTajla B  Harpeparowiefcs
3NIEKTPOTOKOM rpagUTOBOM TpPYyOKe NpH HCMApEHHH aHATU3UpYyeMoii mpobk!
C ee BHYTPEHHeEHl MOBEPXHOCTH WJIH C NMOBEPXHOCTH NOMEIUEHHOH B Hee
KOAKCHAIBHOU m1aTOpMbI - TOHKOCTEHHOI rpaduToBOi TpyOKH MEHbLIErO
pasmepa.

PA3PABOTAHA I'uapoXMMHYECKHM HHCTHTYTOM.

PETTIAMEHTHPOBAHA B P]] 52.24.377-95.

ATTECTOBAHA B cootserctuu ¢ T'OCT P 8.563 ('OCT 8.010).

ATTECTALIMS nposeneHa I['MAPOXHMMYECKHM  MHCTHTYTOM  Ha
OCHOBaHHMH PE3yJbTATOB SKCIEPUMEHTANBHBIX HccienoBaHuii B 1986-1989
IT., ¥ METPOJIOTHYECKOH 3KCIIEPTU3bI MaTepHasioB B 1995 r.

B pesynsrate arrectauuu MBU ycTaHOBieHO:

1. MBH coOTBETCTBYET NpPEABABIAEMBIM K Hell METpPONOrHueCKMM

TpC60BaHHﬂM u oGnapaer CICAYIOLIUMHA OCHOBHBIMH METPOJIOTMYECKHUMH
XapaKTCPUCTHKAMHU:



3HaueHus XapaKTepUCTUK NOTPEmIHOCTH H ee coctasistommx (P=0,95)

Jlnanasox XapaKkTEepHUCTUKH COCTaBJAOILIUX
Meramn U3MEPAEMBIX TIOrPEIIHOCTH, MKI/IM XapakTepucTHKa
KOHUEHTpaUMH, | ciy4alHOf, | CHCTeMaTH4ecKoit | MOTrpelIHOCTH,
C, mxr/aM’° () A, MKI/oM, A
ol A
AsmoMuHHi 1,5-60,0 0,2+0,07C 0,2+0,04C 0,5+0,14C
Bananwuit 1,6 - 100,0 0,3+0,07C 0,2+0,05C 0,6+0,14C
XKeneszo 6-250 1+0,08 C 1+0,06 C 2+0,16C
Monu6aeH 1,4-50,0 0,2+0,07C 0,1+0,04C 0,5+0,14C
2. OnepaTuBHBIi KOHTPONIbL TOFPEHIHOCTH  MPOBOJAT B COOTBETCTBHH C
pasnenom 9 PJI 52.24.377-95.
3. Jlata BBIZa4YH CBHACTEABLCTBA MapT 1995 r.
Tnasuerit Metponor I'Y XU ‘_/'[/ A.A. Hazaposa
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