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Baencane

B psxy KOMIIOHEHTOB XMMHYECKOIC COCTABA TMOBEPXHOCTHBIX BOX METAJLIBI
3aHAMAKOT BecbMa BAKHOE MONOkeHHe. 310 o0YCNOBNEHO MX CBOHCTBAMH B
BOOHOH cpele (DOIMBANEHTHOCTh, BHICOKAS PpEeaKUHOAHAA CHOCOOHOCTB,
fuonoryyeckad AKTMBHOCTS), OnaroZapd KOTOPBIM METAMIB  NPWHUMAIOT
y4acTHe IPAKTHYECKHM BO RCEX (HIHKO-XMMHMECKHMX,  XHMHYECKHX M
Guonorutieckux
OpolleccaX, NPOTEKAIONINX B BOAHLIX OOBEKTaX, BCACACTRUE 3TOr0 METAMIE B
BOZaX MpPENCTABIIeHb! 3HAYHTENBHLIM pPasHooGpasHeM (OPM  CYIUCCTROBAHHA H
murpauud. CooTHOMEHHE MEXAY YNOMAHYTHIMA dopMaMu, Xak NpaBHno,
sapAcuT OT pH,  KAYECTBEHHOrO M KONMUECTBEHHOIO COCTaB3 JAPYTHX
HEOPTaHHIECKHX H OPraHHMEecKUX KOMIIOHEHTOB BOJ, CONEPHAHMA M COCTABE
BaBeceif, ruapodHONOrnIeckyX H HEKOTOPBIX OPYTHX (haKTOpoB,

B DOBEpXHOCTHBIX BONAX MeETAMNbl INPHCYTCTBYIOT B BAfe Tpex dopM
MHTPalMi:  PacTBOPSHHOH,  B3BelICHHOW W kowlomprol. B kaknywo #3
IEPSIHCIEHHEIX (JOPM METAILTH MOTYT BXOJHTS B BHAE PA3NIHYHBIX XHMHIECKUX
COCTHHEHHMI.

3HauMTeNBHEY BKNAR B TPAHCNOPT METANIOB B MOBEPXHOCTHBIX BOHAX
BHOCAT B3BemieHHble (hopMpl. MurpansoHHas cnocoGHOCTs B3BeLIEHHBIX (HOpM
MCTalLIOB  ONpEREICTCH, [NaBHEIM  00pa3oM, FEOXVMHYECKHM ¢
rpaHyIOMETPHYECKHM COCTABOM B3BELOEHHOro Marcpuana, JIOMHHHpyIOLas
9aCTh COSTMHEHAN METALNOB HAXOAUWTCA B TBEPJON (ase B Buie BKIOYCHHI B
COCTaB PAXTIMMHEIX MMHEpAIOB, OCAKACHHEIX THHPOKCHIOB, KapOOHATOB,
CYALGHAOR M CHIHMKATOB, @ TaK¥e B COCTARE 300MIAHKTOHA, (PHTOMIAHKTOHA,
Gaxrepuii ¥ perpura.

Komnougueie (GopMEI  METAUIOB  NpPEACTABICHE, riaBHbM - O0pazoM,
NORUTHAPOKCHAAMH ANIOMHHHR, *e€Je3a A MApraHLa ¢ APYTHMM BKIIOUEHHBIMH B
¥X ©COCTaB HIM cOpOMpOBaHHBIMH MeTamnamu. Kosmrtownpusie dopuel Mano
YCTOHUHBEI M Np# W3MCHCHAW YCIIOBHM Cpeabl TMEpeXOAsT B COCTAR
PacCTBOPEHHEIX WITH B3BEIICHHEIX flopM. B BHICOKOUBETHRIX BOAAX, CONEPHANMX
3HAYUTENBHBIE KOAWHEeCTB2 [YMYCOBBIX BEHIECTB, BOIMOXHC ofjpasoBaHue
YCTOMYKBEIX OPTAHOMHHEPANBHEIX KOJLIGHAOR.

ITpHMEHHTEABHO K AHAINTHYECKOMY OOpPEACNeHHI0 METAINIOR B BOAAX
NPUASTO CYHTATh HMX PACTBOPSHHEIMH (JOpMAMH Te, KOTOpbie IPOXOJAT Yepes
MemGpaHHBIl GUABTP C nuaMeTpoM nop 0,45 MKM, B3RellIEHHBIMH — OCTAIOINECH
Ha ynomanytoM ¢uneTpe. Banosoe coaepkaHHE METAIOB - 3T0 CyMMa
P2CTBOpEHHEIX # B3BEIIEHHBIX OPM.
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Jing monmydeHHs JOCTOBEDHLIX Pe3yJBTRTOB 110 COACPIKAHHIO B BOOe
PACTBOPSHHBIX H B3BEUICHHBIX (opM npoba cpasy nocae oTGopa JonkHa OGbITE
npogunsTpoara. PHABTPAT NOAKHCIMOT KOHUCHTPHpoBaHHOH  asoTHol
kucnoroli o pH < 2. Kucnag cpena crixaer copSumo pacTBOpeHHBIX (opM
METAIOB HA CTEHKaX NOCYABl, B KOTOpYIO NMOMemaerci mpoba Bogw, H
MPENATCTBYET NPOLIECCaM THAPOJIH3A COBNUHEHM METAILIOR ITPH XPaHEHHMA.

Comlepasive MeramioB B BoAc Hopmupyerci. IIJIK m MMHHManbHO
ofpenensieMble ¢ MOMOMBIO HACTOAMEH METONUKH KOHLUEHTPAUMH MEeTAIOB
IpeacraBnens! B Tabauue 1.

Tabnumaz 1 - MrmumansHo onpenenseMele W IpPEASTEHO JONYCTEMEBIE
KOHUEHTPALIHH TOKEIBIX METAJLTIOB B OBEPXHOCTHBIX BOAAX CYLIM

MuBHMAIBHO DI, MKT/M", AJIS BOROEMOB
Merann | onpenenieMsie | XO3afCTBEHHO Knace
KOHIICHTpalMy, | -MHTHEBLIX | prIOXO3AMCTBEHH | OTIACHOCTH
MKE/IM BIX
Amomusnit 1,5 500 40 2
Bepumuit 0,2 0,2 0,3 1
Bauanuii L3 100 1 3
XKeneszo 6 300 100 3
ofmee
Kamvuit 0,1 1 5 2
KoGansr 25 100 10 2
Maprasex 0,35 100 10 3
Mens 0,6 1000 1 3
Monubnen 1,5 250 1,2 2
Hukens 5 100 10 3
Csunen 2 30 100 2
Cepebpo 0,02
Xpom (III) 0,5 500 5 3
JLETT 2 1000 10 3

v
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PYKOBOASAIMHN AOKYMEHT

TOAHYECKHAE. VKARAHAA. METOAUKA BMIIOJIHEHAS
mMEPEEnﬁ MACCOBOMA KOHIEBTPAOPM METAJLIOR (Al,
Ag, Be, Cd, Co, Cr, Cu, Fe, Mn, Mo, Ni, Pb, V, Zn) B
TIOBEPXHOCTHBIX BOJIAX CYIIH METO{OM ATOMHOK
ABCOPEITHH C IPSIMOMH DAEKTPOTEPMBYMECKOMU

ATOMIMAIMEA IIPOB

Hara eeegienns 01.07.95 r.
1 Hazpauenme 8 061ACT: NPAMEHCHRS MCTORAKE

Hacroswmit  pykoBomAmuii  JOKYMCHT  YCTAHABAHBAET  ATOMHO-
aGcopOOMOAHYI0  METOOMKY  BRUIGHHCHWA  M3IMEPCHMH  MaccoBO#
KOHIIEHTPaIMH pacTROpeHHEX dopM Al, Ag, Be, Cd, Co, Cr, Cu, Fe, Mn,
Mo, Ni, Pb, V, Zn B npobax NoBepXHOCTHEIX BOZ CylIW B JUANA30HE
(/) 1,5-60,0 s Al, 0,02-4,00 pnst Ag, 0,20-4,00 mois Be, 0,12-
2,00 naa Cd, 2,0-40,0 zna Co, 0,5-30,0 gns Cr, 0,6-30,0 aan Cu, 6-250 ang
Fe, 0,4-15,0 noa Mn, 1,4-50,0 gna Mo, 4,0-65.0 naa Ni, 2,0-30,0 am Pb,
1,6-100 pns V, 2,5-20,0 ans Zn. Ilpu anammne npoG Bops! ¢ Maccoroi
KOHUEHTpalHell oNpenefseMbiX METALIOB,  NPEBRIRAIOIIEH BepXHui
Opefea  YKa3aHHBIX OHMATIa30HOB, HEOOXOAHMO  COOTREICTRYIOMIEE
pazGarnenue npobn CHAYCTUANYPOBAKKON KM KEAOBKPORAREON BOJIOH,

2 HopMEl NOrpenIHEOCTH B 3HAYCHHS XAPAKTCPHCTER DOrpemHOCTH
HIMCPEREY

HopMBI TOTPEIIHOCTY M3IMEPEHHA MACCOBONH KOHLEHTPAUMA METAILNOB
B TPUPOZHBIX Bojax B cooreercteud ¢ [OCT 27384, a2 mawoxe
YCTAHOB/NGHHLIE UM  HACTOSWIEH METONMKM 3HAYCHMH XAPAKTCPHCTHK
NOrpelIHOCTH 1 €€ COCTABILIOLMX JIPHBEAEHE! B Tabmine 2.
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TaGmita 2 - HOpMB! NOTPenocT! | IHAYSHHS XAPAKTEPUCTHK (OTPELIHOCTY K ee

cocrasnsowmx (P=0,95)
XepaKTepBCTHKY NOrPemsHOCTH, MKI/ZM® HopME: NOTPENIHOCTH
Ounpene- | Muanma3ol Cocrapnmonme [orpein- HJuanazon Hopmu
nsemptit | uamepaes OTPEHOCTH HOCTS, H3MEpECMEIX | MoTpeu-
Merann MBIX Chy4aiiuas, | cAcTeMaTH- A KOHIIEHTPa- HOCTA,
KOHIIEHT~ - yeckad, iy, C, Ay, %
pauui, C, ”(A) A M/
Amomu- | 1,5-60,0 | 0,2+0,07C ] 0,2+0,04C | 0,5+0,14C He ycranonnenn
H
Bepun- 0,20 - 4,00 | 0,04+0,06C | 0,03+0,04 | 0,08+0,12 0,1-05 50
J1%)1 C C ¢s.0,5-5 25
cB. 5 15
Basaatt | 1,6 - 100,0{ 0,3+0,07C | 0,2+0,05C 1{0,6+0,14C 1-10 50
©8.10- 50 25
cp. 50 15
Kenezo 6 - 250 1+0,08C 140,06C | 240,16C 1- 10 50
¢e. 10-1000 20
ce. 1000 - 15
5000
Kamnit | 0,12- 2,00 | 0,02+0,04C | 0,02+0,02 | 0,04+0,08 0,05- 1 50
C C ca.l - 1000 2s
KoGaner | 2,0-40,0 | 0,4+0,06C | 0,3+0,04C | 0,8+0,12C | 0,05- 5 50
cB.5 -1000 25
Maprs- 0,4-150 | 0,1+005C | 0,1+0,03C ) 0,2+0,10C 0,5-50 50
Hell cB.30 25
Mens 0,6-30,0 | 0,1+0,08C § 0,1+0,05C | 0,2+0,16C 0,5-10 30
cB.10 25
Mo~ | 1,4-50,0 | 0,2+0,07C | 0,1+0,04C | 0,5+0,14C no 50 50
Jied ca.50- 100 25
¢B.100 - 1000 15
¢n. 1000 10
Hazem | 4,0-650 | 0,8+0,05C | 0,5+0,03C | 1,6+0,10C 0,5- 50 50
¢B. 50 - 500 25
¢8.500 10
Cepetpo | 0,02 - 4,00 0,06C 0,01+0,04 | 0,01+0,12 He yctauonnenn
C C
Ceuneny | 2,0-30,0 | 04+0,05C | 0,240,04C | 0,8+0,10C a0 0,5 -65, +100
ce. 1,510 50
cs. 10 -50 25
¢8.50 15
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X APAKTEPUCTHKY NOTPEIIHOCTH, MET/M® Hopmu norpemnocm™
Onpene- | Auanazon Cocrapnaonmie Morpewr- | Muamazou Hopme
nsemuif | H3MEpHC- ROrpenIHOCTH HOCTS, R3MEPREMBTX | [IOrpel-
MeTann MBIX cn ag, | CHCTEMATH- A KOHLIEATpa- HOCTH,
KOHUCHT- A MECka, unii, C, A, , %
panni, C, "{ A MKr/IM
Xpom 0,5-30,0 | 0,1+0,09C 0,07C 0,3+0,18C 05-5 -65,
cB 5 -~ 10 +i00
¢.10 30
25
Ilunk 2,5-20,0 | 0,4+0,07C | 0.5+0,03C | 0.8+0,14C 1- 5 50
¢B. 5-100 25
cs.100 5

Tlpu BEMONHEHUE W3MEPEHUH MAacCOROH KOHUECHTpALMM METasIOB B
npofax mocne COOTRETCTBYIOMEro paidaBnenus TIOTPEMIHOCT: H3MEPEHHA
He TPERLINACT BEAMUMHSEI A * N, Iie A - TIOrPeImHOCT:  W3MEPEHUs
KOHUECHTPAIIMH MeTasuta B pa3banierHoi npobe; h - cTeneHs paibasneHus.

3 MeTox maMepenns

OnpeneneHue OCHOBRHO HA M3MEPECHMM aTOMROM abcopbuny B
Harpeparoleics SMeKTPOTOKOM TpadpuroBoii TpySke mpM  uCnapenusu
aHamHpyemMoii nNpalel ¢ e BHyTpeRHeH NORSPXHOCTH WIH ¢ MOBEPXHOCTH
NOMEMEHHOH B Hee KOAKCHILHOH miuaTdopMEl - TOHKOCTEHHOM
rpaduropolf Tpy6Ku MEHBIIErO pasMepa.

ITpu onpeneneny V 1 Mo npoly BOALI 03MPYIOT H8 BHYTPEHHIOIO
NOBEPXHOCTE rpaduroRol TPYOKH, a OCTANLHBIX METAIOB - B MOJOCTH
KoakcHansHol TurargopMmsl.  Ilanee rTpaduToBYI0 TpYOKY HarpesaroT
3JEKTPOTOKOM TI0 HpOrpaMMe, BKMOYAKINSH BHNapHBavuc npobsi Jo
CYXOrO OCTaTKkd, ero O301N¢HHE H aTOMH3ALMIO, COMPOBOXKIAIOLIYIOCT
H3MEPEHHEM ATOMHOM abcopOUMM Ha pE30HAHCHON CNEKTPaNbHON JIMHUH
OTIpENENsIEMOTO METAILIA.
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4 Cpegerea  mmcpeHEH, BCNOMOTATEILEBG  YCTpOHCTBa,
PESKTHBM B MATEPBAIN

4.1 CpezcTea MaMepeHuii, BCHOMOTaTeNLHELE YCTpoHCTRR

4.1.1 AToMBO0-a6COPOLMOHHEBIA crextpodoToMeTp ¢
EKTROTEPMHUMEFKHAM ATOMH3ATOPOM TANA "meqs MaccManya®,

4.1.2 KoMninexT criekrpanbHbX iamu ¢ noassn karogom tana JICII-1
WK C aHUTIOrHIHBIMA XapaKTePHCTHKAMM.

4.13 TI'padutoRsic TpyOkM ¢ nMporpaduIOBMM MOKPHTHEM K
ATOMH3ATOpPY BTOMHO-a0co0HONHOrO chextpodioToMerpa (PUCYHOK 1).

4.14. Koakcnambnmwe rpadutosele nasropMbr K IpadHTOBEIM
TPYGKaM ATOMU3ATOPA (PUCYHOK 2).

~—y -

Prcynok 1 - Ipadurorsie TpySin ¢ koakcHanbaol riardopmoi



84.5
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415.9

L a.35

Pucyuox 2 ~ KoaxcuanoHas rpaduroas naarhopma
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4.1.5 Habop Ao3aTOPOB ITHNETOYHbBIX BMECTUMOCTHIO

2,5-5, 25, 50, 100 mm’ -1

4.1.6 Bectl anamuTHuecKue 2 Knacca TounocTh o 'OCT 24104 -1
4.1.7 KonGel mepHble He Hmke 2 xiracca tougocrd no ['OCT 1770
BMECTHMOCTBIO: 50cM -6
100cM® - 6
200cM’ - 6

250cM® - 3
500cM° - 6

1000em® - 3
4.1.8 unerxu rpaxynpoBandbie He Hioke 2 Knacca TouHocTH 1o [OCT
29227 BMeCTHMOCTBIO: 0,lcd® -3
1,0eM® -5
2,0eM -5

50eMm -5

100cM® -5

4.1.9 Iumanzpsr Meprsic no NOCT 1770 BMecTHMOCTEIO: 25 oM - 1
100cM® -1

500c -1

1000cM® - 1
4110 Crakapn xumudeckue Tepmoctoiikme no T'OCT 25336
BMECTRMOCTEIO: 250eM® - 1
1000 cv® - 2

4.1.11 Boponxu naboparopurie no FOCT 25336 quamerpom: 3-4cm - 1
5-6cm -1

4.1.12 Craxkanuuky s p3pemuBans (Glokest) no FOCT 25336 -2
4.1.13 Cocynel TIOM3THNEHOBRIE A IPAXyHPOBOYHBIX PacTBOPOB M
npob BMECTRMOCTEIO! 100- 250 M’ -100
500-1000cM® -20

4.1,14 [Tanouxu cTeKIAHRLIS -1

4.1.14 VcrpolicTRo ana ¢HIBTpoBaHHA npo6 ¢ HCNOIB30BAHMEM
MeMOPAHHBIX HIM GYMaXHBIX QUILTPOR

HolyckaeTcs  HCTIOB30BAHME JAPYIHX THNOB CPEICTB H3MepeHwi,
NOCYABl U BCTIOMOraTeabHOTO 00OpYAOBaHUsA, B TOM YHC/IE HMNOPTHBIX, ¢
XapaKTePUCTHKAMH HE XYIKE, YEM Y NPHBEECHHBIX B 4.1.

6
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4.2 PeakTHBEL 1 MaTEPHANEI

4.2.1 Crapnapranie ofpasisl (CO) cocTana BOAHEX PacTBOpPOB HOHOB
ODPEALAASMEIX MCTANMNOR,

Mpu orcyreBun CO ana NPUroTOBJEHRA TPAJYHPOBOUHBIX PacTBOPOB
CNICAYET HCMONBL30BAaTh YHCTBIE METallIbl ¥ COMH C  COACPKAHHEM
OCHOBHOTO BelIecTEa He Menee 98 %:

amoMuHnii rpadyupoBanHsiit no TV 6-09-3742, w.1.a;

HHTpar Oepunmis, TeTparngpar, o TY 6-09-2358, x.u;

MeTapaHanatT aMmonds mo N'OCT 9336, 4.n.a;

HENE30 METAUIMYECKOE BoccTaHoRmeHHoe o TY 6-09-2227, u;

KapMuii rpasyuporaaastt no TY 6-09-3095, u.n.a;

HuTpar kobansTa, rexcaruapar, uo [OCT 4528, 4.x.a;

cynedaT Mapranng, MoBordapar, mo TV 6-09-01-218, u.p.a;

okcua MonuGaeHa no TV 6-09-01-269 man TY 6-09-4471, u.n.a;

cynbar Meau, neRTaruapart, o I'OCT 4165, x.u,;

HHKeJIcBaA TIPOBONIOKA;

HATpar cepebpa no I'OCT 1277, x.4;

HuTpar cevEng no FOCT 4236, y.a.a.;

Auxpomar kaaA no F'OCT 4220, xu;

UMK rpadymposasisil no TY 6-09-5294, w.n.a.

4.2.2 Azotnas kucnora no ['OCT 4461, kORUEHTPHPORAHHAS, X 4. WIH NO
I'OCT 11125, oc.u.

42.3 Cepnas xucnora o I'OCT 4204, x.u. vwm no T'OCT 14262, oc.a.

4.2 4 Consuas kucnora mo I'OCT 3118, xu. wwm no FOCT 14261,
oc.4.

4.2.5 Boza auctwuiposannas o NOCT 6709.

42,6 Bona JAeHOHUpOBaHHAY MAM Boja OWARCTHANMPOBAHHAA
{AMCTIIMpOBaHHAA BOJNA, NEperHaHHas MOBTOPHO B CTCKIAHHON WM
KBapuesol YCTAHOBKeE).

4.2.7 Dumrpt MemGpannnie "Bnaguriop MOA-MA", 0,45 MxM, no TY
6-05-1903 nmi mpyroro THNA, PABHOLCHHBIC MO XapaKTePHCTHKAM, WIH
$umeTpH OymakHNe 00e330MeHHbIe "cHBAt NeHTa” no TY 6-09-1678.

4.2.8 Apron cxarsii B Gasmtonax mo TOCT 10157-79, copt Bucmnii.
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429 Crepxan w3 ocoflo wicToro rpagura And HMSTOTOBJICHHA
rpauToBRIX TPYOOK C© KoarcHambHoMN JuIaTgopMOH.

Homyckaerca HCNOE30BAHHE PEaKTHROB, W3TOTORIEHHBIX MO APYroH
HOPMATHBHO-TEXHHYECKOH JNOKYMEHTAUMH, B TOM YHCAE HMIOPTHBIX, C
KBaMpHKauKel He HInke yKasaHHoH B 4.2.

5 Orfiop = xpanesne npob

OnGop mpob npoussogsT B cooteerctBud ¢ I'OCT 17.1.5.05. TIpobm
¢mnTpyior  depe3 MeMmOpamanit ¢mmrp 0,45 MKM,  OYAIICHHHI
KunsdeHweM B Teuerme 20 MuH B [ % pacrsope a30THOH KMCIOTH H
JABYXKPATHBIM KMIAGCHMEM B JHCTWLIMpOBaHAoOH Boge. JonycTumo
HCHONb30BaHHE OYMaXHLIX GUnbTpoB "cHuAR neura”. TIpn GuneTpoBanmH
uepes moboit ¢unsTp nepeele nopuun  QuabTpaTa orlpacsBaloT. O6neM
oTCHpaemoro GHABTPATA JIOMUKESH COCTARNATh He MeHee 50 oM. PuwmTpar
TOAKACINIOT PaCTBOPOM 830THOH RWCIOTH 1:1 w3 pacyera 10 o’ a1 g
BOZE.

Hpu otope, npensaputensuolil oGpabotke ¥ xpanenw npod ocoGoe
BHHMaHHe JI0JDKHO ObIme ofpaimeRo Ha HCKIONCHHEe 3arpA3HeHHA NPoOH
CTCHKAMM  TAPHI, WCHONE3yeMbMH QUNLTPAMH ¥ KOHCEPBAHTOM.
TpaucniopTHpoBaHKe U XpaHeHHe Mpod OCYLIECTBIZIOT B NOMHITHIICHOROH
wi droponnacropoii mocyae. I[lepen Wenone3oBaMmeM 6€ THETENRHO
OTMREIBRIOT pacTBopoM (1:1) asoTHON MM CONAROI KMCIOTH HTA XPOMOBOH
CMECHIO {Iipi onpegeNcHH XpoMa TIOCIEIHAN NPOLENYPa HE IOMYCKaeTe ).
B xogme nepsuuHoll oGpaCotkm npol (NO3HMpOBaHKS, PUILTPOBAHHE,
HOAKKUCIEHUE) CNEAYET MUCIULHOYMEL KOHTAKT NPolH ¢ METAJLTHYESCKHMN M
PEe3HHOBEIMH NIOBEPXHOCTAMH.

6 loaroTosxa Kk BHIIOTHEREI0 H3MepenHi

6.1 INpuroToBnekHe pacTBOPOB H PEAKTHBOB

6.1.1 Pacreop a3oTHOI xucnoTs 1:1

500 cM® KOHIIHTPHPOBAHHOM A30THOM KHMCNOTH PasbaBimtoT xo 1000 o
JCHOHHpPOBaHHOH BoAol, HCnonb3yioT NPH MPUroTOBICHHH rpafyupoBoy-
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HBIX PaCTBOPOB # NPH KOHCEPBHPOBAHWH NPOG BOAHI.

6.1.2 PacTop a30THOIt KncroTH 1:200

10 o  pa 4 a30THOM KUCnoTt 1:| NOBONAT ACHOHMPOBAHHOW
rofiolt 1o 1000 cm’. Hcnome3yioT NpH NPUTOTOBIEHHA [PagyUpPOBOMHEIX
pacTeopoB.

6.1.3 PacTeop a30THO#U KUCHOTEL, 1 %%

7,7 M’ KOHUEHTPHPOBAHHON A20THOH KUCHOTH eMElMEBAOT ¢ S00 en’
SHAUCTH/LTHPOBAHHOMR BOAEL PACTBOP MCIIONB3YIOT KA OTMBIBKH (QHIBTPOB.

6.1.4 Pacteop cephoil kucnors 1:4

25 cM’  KOHLCHTPMPOBAHHOH CepHOM KHC/OTHl ITDH HENIPEPEIBHOM
NepeMENIMBARME TMPHRUBAIOT K 75 OM JEMOHMPOBAHHON  BOJHL
HMenoneayioT npH NPHIOTORNEHWM CTRHAAPTHOTO PACTROP2 MAPraHLia 1py
OTCYTCTBYH cooTBercrayrouero CO,

6.1.5 Pacrrop comnoit kucnotst 1:1

500 cm® KOMLEHTPUPOBAHHOM CONAHOM KucnOTR pasbasnawor ao 1000 e’
JIeHOHHPORAHHOKM Boaoii. HMcnombsyror mpu npuroToBNeHMH CTAHAAPTHLIX
PacTBOPOB METAJIIOR APH OTCYTCTRMM cootaercrayromux CO.

6.2 IpproToanesne rpayHPOBOYHEIX PACTEOPOR METAIINOB

I'pagyupoBodHbIe  pPacTBOPHl,  ATTECTOBAHHbBIE IO  MPOLEXYpe
TIPHrOTORICHRA, TOTORAT H3 CO MM COOTBETCTRYIOMNIX PEAKTHROB,

B cmyuae Henomezopanns  CO  mpomexyToudble ®  pabouue
rpaJyHpPOBOYHEIE PACTBOPH METa/IOB FOTOBAT B COOTBETCTBHH ¢©
HHCTpyH el 1o npuMerenmio CO W no 6.2.15 - 6.2.18.

Ilpn orcyrcteum CO rpamynpOBOMHLIE pacTBOPhl TOTORAT B
COOTRETCTRHE C 6.2.1-6.2.18.

HAns Beex IpadydpoBOYHEIX PACTBOPOB IOFPEIMHOCTH, OOYCIOB/IEHHBIE
npouenypoll NpATOTORNEHAS, He npeshiwaT 1,5 % OTHOCUTEIHHO IPANU-
CAHHOro 3HAMEHHWA MaccoBoii Komuentpauum Al, Ag, Cd, Cr, Cu, V; 2 %
OTHOCHTENBHO APUITUCAHHATO 3HAYCHAA Maccoeoi koHueHTpauun Co, Mo,
Ni, Pb, Zn; 3 % OTHOCHTEIEHO NpPHIMCAHHOTO 3HAYEHHA MACCOROH
KOHIeHTpauuu Be, Fe, Mn.

62.} Ocrornoli pacTBOp ANHOMUHHA

1,000 r  rpaHyTMpOBAHHOrO 2JEOMHWHMA pacTBOpmoT B 20 oM’
KOHIICHTPHPOBAHHOM COJIHON KHCIOTHE B MepHOH konbe BMEeCTHMOCTBIO
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1000 cM® w foBopaT 0GBeM pacTBopa AeMoHHpoBaHKOR BOZOK A0 MeTKY, B
lem’ pacTeopa cogepxutes 1,00 Mr amomuiya.

6.2.2 OcuoBuoi pacTeop Oepiunmas

2,280 r nurpara Gepuwtnua Be(NOs), -4H;O pactmopaior B 20 cM’
NEHOHHPOBAHHOH BOZL B MEPHOI Konbe pMecTuMoctbio 100 cn’
ZoGasmor 1 oM’  pactaopa a30THoH kHenoTs 1:1 W AOBORAT 0meM
PaCTBOPA JEHOHMPOBAHHOM BOZOH A0 MeTkn Ra konbe. B 1 o’
pacteopa cogepxares 1,00 Mr Gepunnasg.

6.2.3 OcHoBHO® pacTBOp BaHaNUA

0,230 T MeraraHajaTa ammonms NH,VQ; pactsopmor B 80 om’
JCHOHHPOBAHHON BORK B MepHOH Koabe pBmectuMmocthio 100 o’ s
HoSasmmor 2 om’ pacTBOpa a30THOM KucioTh 1:1 H noBoasT oOBEM
pacTsopa ACHOHMPOBAHHOHK BOZOM A0 MeTiy Ha xonfe. B 1 o’ pacTBopa
coaepxures 1,00 Mr Bananus.

6.2.4 OCHOBHOW pacTeOp &enesa

1,000 r xefe3sa METALMHYMECKOro BOCCTAHOBJICHHOTO PacTBOpAioT B 50
e’ pacTBOpa asoTHOl KHGMOTH! 1:1 B MepHO KonGe BMECTHMOCTRIO
1000 cM® & .uonom 0OBEM pacTBoOpa REMOHHPOBAHHON BOAOH A0 METKH
Ha konGe. B 1 em’ pacTBopa conepxuTes 1,00 Mr kenesa.

6.2.5 OCHOBHO#H pacTBOp KajiMus

1,000 r KaaMHA rpaHy/HPOBAHROTO PRCTBOPSIOT B 250 cM®  pacTBOpa
comamolt xucaoTsl  1:1 B MeprO# xonfe BMectHMocTeio 1000 cM® B
JoBopAT 06heM PacTBOpa ACHOHMPOBAHHON BOTOH A0 Merku Ha xonbe. B 1

pacTsopa cogepxmtea 1,00 Mr kagmud.

6.2.6 OcHoBHOHW pacTsop xoBansra

04940 r  Hurpata  xobamsra Co(NOs)-6H,O pacteopmoT B
nenonuposannoﬁ BOZE B MepHoli xonbe BMecTHMocThio 100 o,
nobarnsnor oM’ pacteopa asoTHO# KmcroTht 1:1 m BOBOJAT oGBeM
pacteopa neuonﬂponalmon BOJIOH 110 METKH Ha KonGe. B 1 em” pacTeopa
conepyarres 1,00 Mr kobaseTa.

6.2.7 OcHOBHOH pacTBOpP MApraHLua

0,3080 r cyasdara mapranua MnSO, HyO pactsopsior B 20 CM
REHOHHMPOBAMHOH EBOAEI B MepHOM Koabe BMecTmmocThio 100 o,
noGapnsior 1 o’ pactRopa azoTHol xucnotm 1:1 m nonomr obBeM
PACTEOPA ACHOHUPOBAHHOM BOLOK A0 METKW 1A konbe. B 1 oM’ pacreopa
conepamtca 1,00 Mr mapranua.
10
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6.2.8 OcHoBHO# pacTeOp MOIHOACHA

0,150 r oxcuaa momiGuena MoO; pacTROPSIOT B MHHHMANBHOM 00BeMe
pacteopa comsHol KHCNOTE! 1:1 B Mepsoi konGe BMecTuMocTEIo 100 cM®
RoBozAT 0o0BeM pacTROpa ACKHOHHpORaHHON ROZOU A0 MeTkH Ha Konbe. B
1 em’ pacTropa comepxartes 1,00 Mr MomMOREHa.

6.2.9 OcHOBHON pacTBOp MenH

0,3930 r cynsdara memn CuSO; -5H,O pacropmor B 50 oM’ pacTeops
asotHol Kkucnotw 1:200 B MepHOH konGe BMecTHMOCTHIO 100 oM’ n
BOBOAAT offbeM STHM PacTBOpOM JO MeTKHM Ha konbe. B 1 o pactsopa
comepxutcs 1,00 Mr Meam.

6.2.10 OcHOBHOI PacTBOP HUKEI

1,000 r HuKeNeROH MPOBONOKK PACTROPAIOT B 15 o’ pacTBopa a30THOH
kucrnoTel 1:1 B MepHO¥T KonGe MecTHMOcTRIo 1000 cM® M JoBOAAT 0BbeM
PacTROpA JICMOHKPOBaHHOK BOROH A0 METKH Ha konbe. B 1o’ pacTeopa
conepxmrca 1,00 Mr gakens.

6.2.11 OcHoBnoit pacteop cepebpa

0,1580 r HirpaTta cepedpa AgNO; pac'rnopa}orr B ACHOHUPOBAHROMN BOJE
B MepHoli konbe BmectumocTsio 100 oM’ , noBaenmior 1 o pacteopa
az0THOMt kucnmotH 1:1 H nonomn‘ 00BEM pacTBOpa JECHOHMPOBAHKOH
BO/IOH 10 MeTKH Ra Koabe. B 1 cM® pacTBopa comepaarrea 1,00 mr cepeGpa.
PacTROp XpaHAT B CKIIAHKE H3 TEMHOTO CTeKIa He Gonee 3 mec.

6.2.12 OcHOBHOIf pacTBOp CBHHLIA

1,600 r nurpara ceuena PH(NOs), pacTBOpAIOT B neuonnponaﬂﬂoﬁ BOZG
B MepHOH Konbe BMecTHMOCTED 1000 cM® , noBasnsor 10 cm®  pacTBOpa
a30THOI KHCHOTE 1:1 0 noaom obbeM pacTsopa AEHOHWUPOBAHHOH BOAOH
[0 METKH Ha koni6e. B 1 oM’ pacTBopa cogepxutea 1,00 Mr cBuHIA,

6.2.13 OcHoBHOl pacTBOp XpoMa

0,2830 r mixpomara xama KoCro07 pacTBOPMIOT B AeMOHWPORSHHOM
Bofe B MepHoH konBe BMectHMocTio 100 ¢M® , mobaBmmor 1 ond’
pacteopa a30THOX KMenote: 11 W pmoBomaT ofbnem  pacTBOpa
JEMOHHPORAHHOMN BONO 10 METKH Ha kouGe, B 1 eM’ pacTBopa CopepKUTCA
1,00 mr xpoma.

6.2.14 OcHoBHOH pacTBop BHHKA

1,000 r muMHKAZ rpaHyJTHPOBAMHOIO pacTBOpsIOT B 50 o™
KOHLEHTPYPOBAHHOK a30THOH KHC/IOTH B MEpHOR Konfe BMECTHMOCTRIO
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1000 cM® # 10BOAST ofkeM paCTBOpa ZCHOHMPOBAHHON BONOH /IO METKH
Ha xonbe. B 1 car’ pacTRopa coaepxartes 1,00 M ummKa.

OCHORHEIE CTAHNAPTHBIE PACTROPH METANIOB (KpoMe cepebpa) XpaHar B
TUIOTHO 3aKPAITEIX MONHITHAEHOBRIX cOCyAaX He Gonee 1 ropa.

6.2.15 Ilpomexyrounste pactsops Al, Be, V, Fe, Co, Cr, Mn, Cu, Mo,
Ni, Pb, Zn ¢ MaccoBoil KORLUEHTPAMEH YOHOB MESTAJLIOR 1 MKr/

B mepuble konGu BMecTmMocteio 1000 ¢M®  BrocaT mo 1,00 oM’
OCHOBHHIX PACTBOPOB, ROGARIAIOT Mo 10 CM° PacTBOPA A30THON KMCIOTE
I:1 u goBoasT oObEMB! PaCTEOPOB A0 METKH JAEHOHHPOBAHHOH BOMON.
PacTBOpE! XPAHAT B OOAM3TUAEHOBLIK COCYAAX He Doiee 3 Mec.

62.16 Ilpomexyrounsic pacteopel Ag H Cd ¢ Maccomoi
KOHIEHTpalliel HOHOB METAILTOB 10 MKI/cM®

B MepHuEle KonGel BmecTHMOcTHIO 100 e’ Buocar mo 1,00 cm
OCHOBHBIX pacteopor Ag MU Cd ¥ A0BOAST OOBEMBI PACTBOPOR AO METKH
pacTROpoM a3oTHOH KHeaoTer 1200 (6.12). Pacrsopmi Cd xpansar B
ITO/VMITHIEHOBRIX COCYAaX He Oonmee 3 Mec, PACTBOPH Ag - B CKINHKAX
TEMHOTO CTEKNa He Bonee 2 Hepellh,

6.2.17 MpomMexRyTOIHBIS pacmOpm Ag 1 Cd ¢ MacCOBO# KOHNEHTpaLHEH
wouop MeTannos 0,100 mir/cm’

B Mepuple xonfst BMectuMocThio 100 cM’  BHocAT mo 1,00 oM
TpoMexyTOUHIX pacTBopoB Ag u Cd xouuentpaumeid 10 MKr/cM® B
JOBOIAT 0OBEMB PacTBOPOB [0 METKM PACTEOPOM a30THOH KucnoTH 1:200
(6.1.2). Pacteopbl Cd xpaHsT 1¢ Sonee 1 mec, pacTBopn Ag ue Oonee 5
Axedr,

6.2.18 Pabouuie rpaZydpOBOTHEIE PACTROPHI

Maccopnle KOHNEHTPALMH MeTawioB B paGodmX rpazyHpOBOUHBIX
pacteopax NpupedeHn B Tabmuue 3. Ilpu npurotoBneHud paboumx
IPaayHpPOBOYRLIX PACTBOPOB PYKOBONCTBYIOTCH TabnmueH 4. VkalaHHsIe B
Hell ofbeMpl NpoMeXxyTOYHBEIX pacTeopos Al, Be, V, Fe, Co Mo, Cu, Mn,
Ni, Pb, Cr, Zn ¢ maccooit kouuenTpammelt 1,00 mxr/om® n Cd u Ag ¢
MaccoroM Kommewtpauuedl 0,100 Mxr/cM BHOCAT B MepHbIE KonGkl

AHHBIX BMECTHMOCTEM M AOBOZAT 0 METKM PRCTEOPOM a3QTHOMH
kucnotnt 1:200 (6.1.2).

3

3
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Tabma 3 - MaccoBbie KOHUEGHTPRUMH paCodHX IpaxyHpOBOYHEIX
PACTBOPOR ONMpeNEIAEMEX METAILIOB (McT/ )

Onpepensemsiii HoMep rpagyHpOBOYRHOTO pacTROpa
METAEN 1 2 3 4 5

AmoMunaui 2,0 50 15,0 30,0 60,0
Bepunnuii 0,20 0,50 1,00 2,00 4,00
Basauit 2,50 10,0 23,0 50,0 100
Kenezo 10 25 100 200 250
Kanmstii 0,10 0,25 0.5¢ 1,00 2,00
KoGansT 25 5,0 10,0 250 40,0
Mapraney 0,5 2,5 50 10,0 15,0
Mem 1,0 50 10,0 20,0 30,0
MonuGnaex 2,5 5,0 10,0 25,0 50,0
Huxesnb 5,0 10,0 25,0 50,0 75,0
Cauney 2,5 50 10,0 20,0 30,0
Cepebpo 0,05 0,25 0,75 2,00 4,00
Xpom 1,0 50 10,0 20,0 30,0
Inux 25 5,0 10,0 15,0 20,0

Pafoune rpaayMpOBOMHLIC PacTBOpPH Ag XPaHCHHIO HE HOIICKAT,
PACTBOPHI OCTANLHLIX METAIIOB XPAHAT A0 5 AHEH.

6.2.19 PacTBop U1l XONOCTOTO ONpeeneHHs

B kayecTBe pacTBOpa ANA XOJIOCTOTO ONPEENeHns HCTIONB3YIOT PacTBop
asotHoM kucnots! 1:200.
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Tabmnuua 4 - OFueMst (oM’ ) MPOMEKYTOUHBIX IPATYKPOBOYHEIX PACTROPOS (B
YHCAMTENE) U BMECTUMOCTH MEPHBIX KON (B 3HaMEHATeNe), ACTIONb3YEMBIX IpH
APHrOTORICHHH palOUHX FPANyRPOBOUHBIX  PACTBOPOB

Onpenensemsl Homep rpagyupoBOYHOr0 pacTsopa
B MeTaum
1 2 3 4 5
AnoMuHHHA 8.20 0.50 3.0 30 6.0
100 100 200 100 100
Bepumnnnii 0,05 0,10 0.20 0,20 10
250 200 200 250 250
Bauasii 0.5 L0 3.0 30 100
200 100 200 100 100
Keneso 1.0 5.0 10.0 200 30.0
100 200 100 100 200
Kagmuii 0.10 0.50 10 10 20
100 200 200 100 100
Kobansr 0.5 1.0 2,0 5.0 100
200 200 200 200 200
Maprasen 8,10 0.50 10 10 15
200 200 200 100 100
Mens 0.10 0.50 10 20 3.0
100 10¢ 100 100 100
Momibanen 0.5 1.0 10 30 50
200 200 104 200 100
Hukeln 10 1.0 5.0 3.0 15
200 100 200 160 100
Causen, 6.50 10 10 20 30
200 200 100 100 100
Cepebpo 0.10 0.50 LS 20 20
200 200 200 100 50
XpoM 0,10 0.50 10 20 30
180 100 100 100 100
Hunx 0.50 1,0 10 L3 20
200 200 100 100 100
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6.3 lNoproroeka cnekrpodorameTpa

6.3.1 HacTpoitka H3MepATENLHON CXEMEI

CrekTpohoTOMETD HACTPANBAIOT B COOTBETCTBMM C HHCTPYKUMEH 110 ero
SKCILTyaTAUMH 014 W3MEPEHHl B PEXUME ABTOMATHYECKOM KOMIEHCANME
HecenekTBHOrO ocnabnenna cpeta. Ilpn amnnuTysHON  perucTpaumu
BHAIMTHYECKOrO CHTHANA NPEAYCMATPHBAIOT KOHTPOML TPaBHIHHOCTH
dropmat ummynnca aToMHOR aGcopBuma.

Yenonus naMepeHnit BBIGHpAIOT B COOTBETCTBHY C© Tabsmmed 5.

6.3.2 TloaroTorka aToMu3arepa

Npu  ompepeneman Al, Be, Fe, Co, Cu, Mn, Ni, Pb, Cr, Zn
KOSKCHANLHYIO IIAT(OPMy BCTABANIOT B rPpahUTOBYIO TPYOKY ¥ COBMEINAIOT
KMEIoIUecd B MX CTCHKAX OTBEPCTEA A BBoAa mpobu. Tpybky ¢
naTdopMON 3KPEIIMOT B ATOMHIATOPE W ODKUTAOT B COOTRETCTBHM C
HHCTpYKI{He no sxcnnyarauuH cnekrpodoromerpa. Ilpu onpenenesnd V u
Mo p aromuzaTope 3aKperuiaoT TpySxy 6ez nnatdopMel.

TMapaMerpri ATOMUIALMY 3ATMOT B COOTBETCTBMUY ¢ Tabmuuamu 6-8.

6.4 Yeona aToMH3ALMH TIpo6

6.4.1 JosupoBaHue

TIpn BEIMONMHEHHA  AO3MPOBAHMA MpPOOH B TpadrTOBYIO TPYOKy ¢
KOAKCHAIBHOH MnardopMoll HAKOHEYHWK NHTIETKH C TIpoloii BBOAAT B
KOBKCHAIbHYIO IUIATQOPMYy, HAKWUMAIOT INTOK H, HE OTIYCKRA IUTOKA,
BHIBOZAT U3 aToMu3atopa. Ilepea aosnposaHueM HOBOH NpofEl HAKOHEYHHUK
NpPOMEIBAIOT  PacTBOPOM a30THOH kuenorsl 1:200 (6.1.2). Hakoneunux
MOMHO HCNOMBL30BATE, TI0KA ET0 NOBEPXHOCTD OCTACTCS FUAPOPobHOl.

ITpu npaBunbHOM BEIMONHCHAM NOMPOBAHHA MPo0a B KOAKCHAMBHON
miatrhopMe npHHHMacT ¢opMy KamWIIAPHOTO CToAGa HWAKOCTH M
SXpaMMpyeT CBeTOBOH TOTOK. IIpH 3TOM YXa3arelM  MATEHCHBHOCTH
CBETOBEIX [IOTOKOB B AHAIMTHMECKWX KaHalaX YCTAHABRAMBAKOTCH B
nopoxenue "100 % nornoweHna”.

Hosnpomanue npobsl B TpyOky O3 TIATQOPME! BHINONHAIOT B
COOTBETCTBHM € HHCTPYKIMEHR 1O 2KCIUTYaTAUHH WCIIONB3YEMOTO
criexTpodoTomeTpa. O6BeMsl no3HpyeMBIX Rpob npuBeneHs! B Tabaune 6.

15



PI 522437795

Tabmina 5 - VCronRMa #3MEpeHMs aMIuIMTY AL M TUIOANK MMITYIbCa  ATOMHOHA
abcopbuyu

Onpepe- | Jymiua | Maxkcu- | Ammnarypa ymoyisca | Tlnomans nmnymmea
JseMbll | BonHbl, | Manbran | [focrosn- | Cropocts | 3anepx- | Ilpogon-
Merann | AHM | IIHpUHA Hast JAvarpas- xa KUTENE-
INeNH, | yCHAMTeNs | HOM NewTH! | Hazanma HOCTE
AHM RC HIMepe- | H3Mepe-
HUd, C HH4, C
AmoMn- 3093 0,7 0,5-1,0 2800 1,5 5,0
HuH
bepwomit | 2349 0,3 0,5-1,0 2800 1,0 4,0
Bauanutt | 319,0 0,7 0,5 2800 1,0 5,0
Kenezo 2483 03 0,5-1,0 2800 1,0 3.5
Kapmmmit 228,8 0,8 0,5-1,0 7200 0,5-1,0 1,5
Kobamsr | 240,0 0,15 0,5-1,0 2800 1,0 4,5
Maprasen | 279,8 0,5 0,5-1.0 2800 1,0 3,5
Mene 3247 0,7 0,5-1,0 7200 1,0 3,0
Moma6Gren | 313,3 0,7 0,5 2800 1,0 50
Hurens 232,0 0,3 0,5-1,0 2800 1,5 5,5
Caueer] 283,3 0,3 0,5-1,0 7200 1,0 1,5
Cepefpo | 328,1 0,6 0,5-1,6 7200 1,0 2,0
Xpom 3579 0,3 0,5-1,0 2800 1,5 5.5
Hunx 2139 0,8 0,5-1,0 7200 1,0 1,5
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Tabmua 6 - YcioBus BeINapHBAHUA NpoGhl B AaTOMH32TOpE

Ompene- O6nem | Temme- | Cxo- | Ilpomomxu- | Pacxod mHeprHOTO
nseMui | mpoGsl, | parypa, | pocrs | TeRHOCTH rasa Bo
METALI M’ ‘C  |wHarpepa,| Harpesa, ¢ BHYTpEHHEM
"Cle NOTOKE, CM° /MUK
Amominiit 50 210 25 30 350
Bepumnui 100 210 25 60 350
Bauapmit 50 120 10 30 350
Keneso 10 210 25 10 350
Kanmui 25 210 25 20 350+
KobanbT 100 210 25 30 350
Mapranen 100 210 25 60 350
Mens 100 210 25 60 350
Monubaen 50 120 10 30 350
Hukens 100 210 25 60 350
Cautey, 50 210 25 30 350
Cepebpo 100 210 25 60 350
Xpom 50 210 25 30 350
Lunk 2,5-5 210 25 5 350
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Tabasnna 7 - Venosus 0301eHH CyXoro ocrarka npoObt B aTOMU3aTOpe

Onpene- Tempepa- | Cxopocts | Ilpogoisku- | Pacxox nrepraOro
JieMBIit TYpPY, HArpeea, | TCHBHOCTH rasa Bo
MeTaJUI C *Cle Harpesa, ¢ BHYTpEHHEM
TIOTOKE, CM~ /MHH
AmoMuHui 600 100 25 350
Bepuamiii 600 100 25 350
Banamuit 600 100 25 350
Keneso 600 100 25 350
Kaamuii 400 100 25 350
Kobanet 600 100 25 350
Mapraues 600 100 25 350
Mems 500 100 25 350
Monubaen 600 100 25 350
Hiuxem 600 1090 25 35¢
Crunen, 450 100 25 350
Cepebpo 450 100 25 350
XpoMm 600 100 25 350
ynx 450 100 25 350
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Tabmaua 8 - YenoBus ATOMH3ALME 030N¢HHOIG OCTATKA NPOGhE

Onpeae- Temnepa- | Cxopocts | Ipomomxu- Pacxon
JdeMbli TYypa, Harpesa, TCABHOCTE | HHEPTHOIO rasa
MeTann ‘C Cle Harpeea, ¢ | BO BHYTpEHHEM
OTOKe, CM /MUH
AspoMUHMAN 2600 MAKCHM, 6,5 350
Bepunnuii 2600 MaKCAM. 5.0 250
Bauagnit 2660 MAKCHM. 6,0 100
Keneso 2500 1500-2000 4,5 40
Kapmuii 1800 1500-2000 2,2 350
KobGaneT 2600 MAKCHM. 5,5 200
Mapraneny 2500 1500-2000 4,5 160
Meaz 2400 1500-2000 4,0 120
Monubpen 2660 MBAKCHM. 6,0 100
Huxens 2660 MAKCHUM, 7.0 350
Ceynen 2100 1500-2000 2,5 80
Cepebpo 2200 1500-2000 3,0 80
Xpom 2600 MaKCHM. 7.5 350
[unk 2000 1500-2000 25 100
6.4.2 Brnapusaune

Ycaoers BHMapHBaBHA MPod B aTOMU3ATOPE NPUBEACHE! B TadIme 6.
Kontponk 3a cBOEBPEMEHHAEIM OKOHYAHWEM BRNIAPHRAHAA OCYILECTBISUOT,
Habumogas NoMIKEHNE YKA3aTe/IA HHTCHCHBHOCTH CBETOBEIX OTOKOB: 3a 5-
15 ¢ mo nepekmoveHus HarpeBa aToMu3aTOpa Ha pexuM "QOsoncnue”
YKa3aTen RAOLKHE K3 nonoxkenvs 100 % nornoineHus” NepeMECTHTHECS
B nonoxenue "0 % nornomeHns”. [Ipy BhimapusaHMM He CAEAyeT
ROIYCKATH BCKUIIAKUA NPoOE!, a TAKKE NEPEKTOYEHHES ATOMU3ATOpA Ha
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pexum "Ozonenue”, ec/y YKa3aren HHTCHCHBHOCTH CRETOBHIX INOTOKOB
He HaxoaxTed B nonoxesny "0 % nornomenna”,

Brimapupanue npo6 B TpyOxax 6e3 KkoaxcuwaneHod rnardopmst
opoBoMwIcs NpH  Temneparype 110-120 °C,  octaibHbie ycnoBus
AHAJOTHYHE! [PUBEIEHHBM.

6.4.3 Osonenne

Yonosua 0300MEHHA CYXHX OCTAaTKOB Mpode NpHBcHeHB B Tabmuue 7.
[IpofOrDKUTENSHOCTL CTARKK O30JIeHUs TP aHAMW3e NpecHLIX Boj - 15 ¢.
Tpu ananuse BOA C MOBLIUEHHEIM CONEpXaHMem conel B OpraHBEYeCKuX
BeIRECYB NPOHOIKUTENBHOCTh 0307CHAS ypemmyusatoT fo 30 c¢.  Tipu
onpegenenuy Cd, Pb u Zn Ha npubopaX, HE OCHALICHHBIX CEHCOPOM
TEMIEpaTypsl, CIeAyeT CNEeAHTs,  YI00M TIpaguroBas TpyOka He
HArpeBaNach A0 KPACHOO CBeveHny.

644 Aromusanus

TMapameTpet aTOMH3AUMM  3aJa10T, PYKOBOAcTsysch TaGauuedt 8.
Perysiarop MOmHOCTH (CKOPOCTH HAIPeBa) HACTPAKWBAIOT Ha MaKCHMATBHYIO
BENMYHHY - 3NeKTporoka. Ilpy  2ToMM3aluyu sanaHHad Temrepatrypa
rpaturosoit TpyOxu AOIDKHA AOCTHraTLCs paHbille WK B Hayane HCrapenys
COEMRCANIl ONpPEMEIAEMOTO METALTE.

Ha cramm  arompsaguu  CIGAyeT KOHTPOJMpPOBATh BEJIHYHHY
HECENEKTHRHOIO OCTa0ICHUA CBeTa, B MOMEHT W3MESPEHHA AHAIMTUIECKOT0
CHI'Hala OHA HE NOJDKHA npeBnmats 50-70 %. B npoTHRHOM ciydae npoly
PasGaBNSIOT JEHOHUPOBAHHON BOAOH.

6.4.5 Oracar

Omxur rpadutoBoii TpyOKH mocne 4TOMH3AUHH,  K4K IIpaBWIO,
HeoOXomuM Toapke npu ompemencwew Cd, Mn, Cu, Pb, Ag, Zn. Ero
mpoeomar npr 2500 °C B Teyenne 3 ¢. B OonluMHCTBE CMy4yach OTXHr
yerpaHsiet 3ddeKTh "NaMATH" aTOMUATOPA Ha PedyNLTATH MOCIERYIONIHX
ompezenesnit. OTXKUD CRCAYeT MOBTOPATE, CIT B MOMEHT €50 OKOHYaHMS
HecenexTHBHOE ocnabnenue chera npesbunaer 15 %.

Tlocne omxura asamMampyeMylo npoby RO3UPYIOT TOINBKO HOCHTE
oxnakaeHusa rpaguTosoi TpyoKH 10 45-50 °C.
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3aMEHB IPAQHTOBOA TPYOKM, KORKCHATBHOR MIATGOPMEL MK CNIEKTPANLHOH
JAMIIEL

BumomHmor mects u3MepeHuil ananHTH4eckoro curhana (AC) npu
ATOMMIAIMH  TPAZYMPOBOMHOTO pacTeopa ¢ HyneBoH KOHUERTpauuen
OnpeneNIAEMOro Merania (XonocToll ONLIT) # [0 OJHOMY H3Mepenwio AC
NPH ATOMU3ZUMH IPAAYAPOBOYHEIX DACTBOPOB B MOPHIKE BO3PACTAHMA UX
KOHLCHTPALHii. Ilo nomy+HeHHBIM  AAHHBIM  YCTAHABNHBAIOT
TPANYUPOBOYHYIO  38BMCHMOCTE B KOOpAMHATAX:  KOHLEHTpalHs
OIPEAENACMOTO METAIIIZ B MKT/AM® - Bemiaiia AC B AMHHIUAX ATOMHOM
abcopOumu rpadwraecky.

[ pagxyHpoBOYTHYIO 3aBHCHMOCT YCTAHABIMBAIOT TAKHM 00pazoM, w1o0h
OHa NPOXOJWIA HEpe3 TOUKY, COOTBETCTBYIONLYIO CpeAHeMy 3HaqeHmo AC
B XONOCTOM OIIBITE. Tanrence! YI70B HAKAOHA TpamyHpOBOYHON
3aBUCHMOCTH B BepxHell ¥ HIDKHeH ee UaCTH He MOJDKHKI OTIHYaTsCA Gosnee,
4em B 1,5 pasa.

7 Brimoas¢HEe BIMEpennif

Ha npnGopax c¢ aHanmorosod perucipammelt AC H3MEPAIOT
abcopOimonrocTs NIpo6, a Ha mpubopax ¢ mudpoBolt permcTpanmed -
KOHICHTPALHIO OTIpeAcISeMOro MeTamia. [Ipu 3ToM B 00onX citysasx. g
KOHTPOJIA YYBCTBHTEIBHOCTH IEPHOIKYIECKH, yepes 9-10 uuwioB
atoMusamue  npo6, M3MepmoT aGcopOUMOHHOCTE  IPamyHpPOBOTHOTO
pacreopa ¢ MAKCHMAIEHON KOHLIEHTpalell oTipeeNnseMoro MeTaa. Ecau
OONYYEHHBI  PESYNLTAT OKA3HIBAETCS  3AHMMKCHHBIM  OTHOCHTENBHO
BeMMMMHBL, TIOMYUCHHOW npu rpagyupoeke Gosee, wem na 10 %,
mMepenve abcopOuuonrocT NOBTOpWOT. IlpA MONYYESHHH 3aHIDKERAHOrO
pezysETaTa NMOBTOPHOTO H3MEpeHHA 26COpOIMOHHOCTH TpafyMpOBOYHOIO
PAacTBOpPa MPOH3BOJIAT 3aMeHy rpaduToBoil TPYOKH aTOMU3ATOPA.

Ecmi pemmawna AC npofm BeMie TAKOROW I WOCHENHEH TOUKK

rpaxyHpOBOIHON 38BHCHMOCTH, pPa30aBILOT AIMKBOTHYIO 9acTh MpPOOHl
PacTROPOM a30THOM KICHOTE: 1:200 1 TOBTOPAIOT H3IMEpEHHe.
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8 BriuncaesHe peayibTATOB B3MepEHRIE

MaccoByio KOHISHTPALRIO OTPENCIIEMOTO METaNIA B TpoBax Bomw Cy,
MKT/JM’, PACCRHTHIBAIOT 110 opMyTTe

Cy=Cun °F, 1)

rae Cyyy, - KORUEHTpaLHA METALA, HAWACHHAS 110 IPAlyHPOBOTHOH
3ABHUCHMOCTH;
F - KpaTHOCTS pasOaB/icHHA Mpobsl.

PesynbTaT H3sMepeMMs B JAOXYMEHTAX, NPENYCMATPHBAOMX €ro
HCTIONE30RAHME, MPEACTABIAKT B BHIE:

Cex A, mr/gm® (P =0,95), ¥)]

rae A - XapaKTEpHCTHKA NOTPENIHOCTH H3MSPEHAS T3 RaHAoOH
MaccoBOM KOHMEHTPALMM MeTalios (Tabnuua 2).

UncneHHNE 3HAYEHHS PE3YILTATA HIMEPCHMA AOKHE OKAHUHMBATLCH
1HGPOH TOTO e PaspPAAY, YTO H 3HAUCHHS XaPaKTePICTHKH BOTPEIMHOCTH.

9 KoBTpoah DOrpemBoCTA H3Mepennit

OrepatHsHbii KOHTPONb MOIPEIIHOCTH NIPOBOAAT € MCIONB30OBAHHEM
MeTona  noGaBOK  COBMECTHO C  METOAOM pasbaBneHys
1poBaL. [leproAHUHOCTS KOHTPOJIA - HE MEHEE OHOHR KORTponsHO#H Ha 15-20
pafognx Dpol 3a Neprof, B TEYCHHE KOTOPOrO YC/IOBHS IPOBEACHHA
aWaNu3a HeHAMEHHE,

H3MepsIoT MacCORYEO KOHLEHTPAUIO MeTaIna B RCXoAHoi mpobe (Cy),
B nipobe, pazGarnensoi B n pas (n = 1,5 - 2,5) (C,) # & npobe, pazbanncHHON
8 N pas ¢ BRefcuHOMN jgoGamkoit (C,; ). Bemmuna nobasxu (C;) gonmxea
cocrapnare 40-60 % oT copepkanus METAWIA B HCxomHo#W npobe. Tipu
KOHUEHTPALMM METALIA B  HCXOAHOH DpoBe HIKe MUHHMAIGHO
onpeneseMoil, semmausa 50GaBxy A0pKHA ObITh PaBHA MHHYMAISHO
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onpexendeMoit KOHESHTPALHI.
Pesynvrar KOHTpO/A2 NPHBHAIOT YAORICTBOPHTEABHEIM, €CITH:

|G- Cp- G| + |-GG <K, ©)

Hopmarue xoHTposst nmorpemHocTH (Ky) paccumnremalor no dopmyne

K,= A +331 G{A) (®=0,95), @
roe A H a(i) - XaPaKTepHCTHKY CHCTEMaTHYeCKOM i CITyaalHoM

COCTABIOLIVIX IOTPEITHOCTH H3MEPEHUA
KOHIICHTpaiuH MeTaia B npode 6e3 xobasiwu
Cx (1abmius 2).

Ecom B ucxozmsoli mpoOe He OOHApY)KEH ONpefenscMbili METal, TO
TNOTPEIIHOCTE PACCIMTHIBALOT A KOHLEHTPAMH J00aBKH.

IIpd  DpeBHINIEHMH  HOPMATHBA  MORTOPAIOT  ONpefENeHHe C
HCnonb3oBanHeM Apyroi npobsl. IIpi MOBTOPHOM NPEBBIMEHHH HOPMATHBA
BLICHAIOT NPHYMHEI MPHMBOMAAILHE K HEYAOBIETBOPKTEIBHLIM PE3YJIETATAM

H yCTpaHIOT HX.
10 TpeSopanwa Ge3onACHOCTH

10.1 IIpn BHNOJHEHHMH H3MEPEHHR MaccOBON KOHUEHTPALMY TDKEALIX
METAVIOB B mpobaX MOBEPXHOCTHHIX BOA CYIIH COOMOAOT TpeGoBaHus
6e30IacHOCTH, ycTaHOBAeHHEIE B "Tlpanmiax no Texuuke Oe30MacHOCTH
npu Npox3eoacTRe Habmoaenuii M palor Ha ceth ockomrmapomera”, JL,
T'mppomereousgar, 1983, wm B "THOOROH HHCTPYKUHM MO TEXHUKE
GezonacHoCT Ui MMAPOXHMMMECKHX fMabopatopuii cmyx6 Pockomeoaa”,
M., 1995.

10.2 Tlo creneHd BO3AeHCTBAS HAa OpPraHM3M BpEAHBIE  BCIIECTEA,
HCTIOJIL3YeMble MpPH BHINONCHHH onpeaciicHuH, oThocarcs x 1, 2, 3, 4
xmaccam onacsocti no NOCT 12.1.007,
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i03 Coznepxanne HCROMb3yeMBIX BpPEAMBX EEINECTE B BO3AYXE
paboMell 0HEI HE JODKHO NPERBINAT:E YCTAHORNEHHBIX  TPEACNLHO
DONYCTUMBX KOHUEHTpaunii B cootsetcTBuy ¢ I'OCT 12.1.005.

104 Onpenenenue cnexyer NPOBOJWTE NP HAIMYHM  BHITSDKHOMH
BeHTHIAUMK.  Omnepatop, BsifoyHsmomuil OnpefeNcHUe, Ao/pkeH GHITh
NPOHHCTPYKIHMPOBAH O creldduueckuX Mepax NpPeoCTOPONHOCTH NpPH
paboTe ¢ npenapaTamMu THKENBIX METALIOB.

[0.5 Oneparop, BSHIOMHAIOMUN H3MEPERWS JODKEM 3HaTh NpPABHAA
GesomachocTd npH pafiore ¢ 3MeKTPOOGOPYROBRHHUEM, CKATHIMH [A3aMH.,

11 Tpefionaaun k KRATHPEKANAN ONEPATOPOR

K semomiennio wamepenuit # 06pafoTke HX Pe3yARTAaTOR JOMYCKAIOTCH
JUNA © BHCIIWM npodeccuoHanBHeM  O0pasOBaHMeM, NpoeHnHe
COOTBETCTEYIOLIYIO OATOTOBKY.

12 3aTpaThi BpeMeHA HA DNPORSICHEC AHAIAIA

lloarotoBmresbABE  paloOTEI  MIA  ONPEACNCHMA OFHOIO METRWIA
coCTarmgioT 1 ven.-4,

ITpoRORXUTENEHOCTE CNPEACNEHHA Ha NPHOOPE OHOIO H3 METKONETYIHX
Metannos (Cd, Zn, Pb, Ag) B omnoli npobe - 3 MuH; NPOIUX METAIOB ~ 5
MHH.



OEREPAJIBHAS CIVXEBA IO THAPOMETEOPOJIOFHHA
H MOHHTOPHHATY OKPYXAIOMEN CPEARLI

I'AAPOXAMMYECKWA HHCTATYT

CBAJAETEJILCTBO N 28
o8 aTrecranaa MBH

METOJMKA BBIIOJHEHWA M3MEPEHUIA MaccoBOM
xoHueuTpaund metanos (Al, Ag, Be, Cd, Co, Cr, Cu, Fe, Mn, Mo, Ni, Pb,
V, Zn) B NOBEPXHOCTHEIX BONAX CYINH METOZOM aToMHOM acopbuum
APAMOH BEKTPOTEPMHUEECKOH aTOMI3aIMeH Tpod.

OCHOBAHA Ha w3mepenum aToMHofi aOcopOumm Ha pesorarcHOH
CIICKTPansHOH JIMHAK ODPEAEnseMOr0 MeTaula B Harpesaroiuelics
3NEKTPOTOKOM rpaduroBoli TpyOke npu HCNApeHAR aHATH3HPYeMOoit npobi
¢ €¢ BHYTPCHHCH [IOBEPXHOCTH FUIM ¢ HOBEPXHOCTH NMOMEIERHOM B Hee
KOAKCHARBHOW MIAThOPMBLL ~ TOHKOCTEHHOH IpadinTOBO# TPYOKH MEHBIIIETo

paaMepa.

PA3PABOTAHA I'ipoXHMHYECKHM HECTHTYTOM.

PEITTAMEHTHUPOBAHA B PH 52.24.377-95.

ATTECTOBAHA B cootsercreun ¢ 'OCT P 8.563 (I'OCT 8.010).

ATTECTAIIUA nposemeHa [WMEpOXuMIMECKWM  HHCTUTYTOM Ha
OCHOBaHHH Pe3y/ibTATOB SKCIEPUMEHTANLHBIX HccaefoBaHHi B 19851, u
METPONOTHHECKOH 2KCTIEpTH3BI MaTEpUaNos B 1995 r.

B pesympTate aTrectauwy MBU ycranoBieHo:

I. MBH cooTsercTByeT mpeapaBISEMBHIM K HEl MCTPONOTHYECKHM

TpeGoBaHHSAM M 06113AaeT CIEAYIOIIMY OCHOEHBIMH METPONIOrAYECKHMA
XapaKTepPHCTHKAMU:



3uaueNns XapakTepHCTHK NOFPEIHOCTH 1 e CocTasmatomix (P=0,95)

Jnarnazon XapaKTePHCTHKH COCTARTALONINX
Merana H3IMEPAEMEIX NOCPELIHOCTH, MKT/ZM’ XapakrepeTHK
KOHUEHTpauMi, | coaywainof, CHCTEMATHYECKOH | A NOFPenHoCTH,
C, mir/nw’ 0[ 3] A Mxr/an’, A
Cepebpo 0,02 - 4,00 0,06C 0,01+0,04C 0,01+0,12C
Bepupmit 020-4,00 0,0410,06 C 0,03+0,04C 0,08+0,12C
Kanamuit 0,12-2,00 0,02+0,04C 0,02+0,02C 0,04+0,08 C
KobansT 2,0-40,0 0,4+0,06C 0,3+0,04C 0,8+0,12C
Maprasien 0,4-15,0 0,1+0,05C 0,1+0,03C 0,2+0,10C
Mesp 0,6- 30,0 0,140,08C 0,140,05C 0,2+0,16C
Huxens 4,0-650 0,3+0,05C 0,5+0,03C 1,6+0,10C
Caumien 2,0-300 04+0,05C 0,2+0,04C 0,8+0,10C
Xpom 0.5 - 30,0 0,1+0,09C 007C 0,3+0,18C
T 25-20,0 04+0,07C 05+003C 0,8+0,14C
2. Onepatupumbi  KOHIPOIL  KOTPENIHOCTH TIPOBOAST B
cootsercTRuy ¢ panenom 9 P/ 52.24.377-95.
3. Jlata spzaun caupeTennctea Magr 1995 ¢,
Tnaeneiit metpornor I'Y IXH A.A. Hazaposa



OETEPANLHAS CJIYXBA 10 THAPOMETEOPOJOTHH
¥ MOHATOPHHTY OKPYKAIOIIER CPEJBI

THAPOXAMHAYECKAN AHCTHTYT

CBHAETEJILCTBO N 99
aob arrecranua MBH

METORUKA BBIIIOJIHEHUA W3MEPEHHWIA MaccoBoii
koHuentpay Metarnos (Al Ag, Be, Cd, Co, Cr, Cu, Fe, Mn, Mo, Ni, Pb,
V, Zn) B NOBEPXHOCTHBIX BOFAX CYIIM METOJIoM aToMHoH abcopOmum ¢
nMpsMOH 3neKTpoTepMAteckoll aTomuaauyell mpob.

OCHOBAHA na wu3McpeHdn aToMHOH aGcopOLUMH Ha pe3sOHaHCHOH
CHEKTparbHOM JMHHM ONpefieNseMorc MeTalla B HArpepaloledics
WIERTPOTOKOM FpaUTOBOH TPYOKe IPH HCIAPEHKE aHANKIUpPYeMoli NpobE!
€ €¢ BHYTPEHHeH NMOBEPXHOCTH WM C IOBEPXHOCTH NoMeiEHHOl B Hee
KOBKCHANBHOM MNATOPMET - TOHKOCTEHHOM rpaguToBoll TpyOKH MeHBLIETO
pasMepa.

PA3PABOTAHA I'apoXuMHU4ECKAM HHCTHTYTOM.

PETTTAMEHTHPOBAHA & P/] 52.24.377-95.

ATTECTOBAHA s coomsercteau ¢ TOCT P 8.563 (TOCT 8.010).

ATTECTAIIUS npoBesena THAPOXHMMYECKHM  HHCTMIYTOM  Ha
OCHOBAHWMV Pe3yNETaTOB SKCTICPHMEHTANBHEIX Mccueaoranvil B 1986-1989
[T., H METPOJIOTHYECKON 3KCTIEPTH3HI MATepHanoB B 1995 1.

B pesyiwtate arrectarmu MBH yeraHonneno:

1. MBH cOOTRETCTBYET TNPSHBABIASMEIM K Helf METpONOTHYECKYM

TpeGopanmaM K 001afgaeT CHEAYIOMMMH OCHOBHEIMH METPOIOrHYECKHMH
Xap2KTEPHCTHKAMH:



3uaueHns XapaKTePHCTHK NIOTPELTHOCTH B ee coctasiiomux (P=0,95)

Juanason XapaKkTEPHCTHKH COCTABAAIONMX
Meramn H3MEPASMBIX TOTPSITHOCTH, MKT/IM XapaxreprcTiia
KOHIICHTpaumH, |  ciyuaiiHol, | chcreMamyteckofi | MOTPEMHOCTH,
C, wxr/an’ 0[) A MKT/EM, A
A

AmomMHHHA 1,5-60,0 0.240,07C 0,2+0,04C 0,5+0,14C
Banaauit 1,6 - 100,0 0,3+0,07C 0,2+0,05C 0,6+0,14C
Kenezo 6-250 1+0,08C 140,06 C 2+0,16C
Monwn6aen 1,4-500 0,2+0,07C 0,1+0,04C J 0,5+0,14C

2. OneparuBHulf KOHIpONB NOIPELNHOCTH  NPOBOJAT

paszenom 9 PJ 52.24.377-95.

3. Jlara BBLA2'H CBHICTGALCTRA MapT 1995 1.

Cnasuwii merponor I'Y XU Cz/:y‘?, é

B COOTBCTCTBHN C

A.A. Hasaposa
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