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Hacrosimumii ctangapr ycraHaBIHBaeT aTOMHO-aOCOPOIIHOHHEIA METOH OIpedelleHHd CONepiKaHHd
mpHMecel: cepebpa, MeIH, JKedesd, MIATHHE, MATIATHA, POIHA, BHCMYTA, CBHHIA, CYPBMEI, ITHHKA,
MAaprafdiia, HEKeId M XpOMa B 30JI0T¢ ¢ MAaccoBOH JoMeH 30/10Ta He MeHee 99,9 %.

MeTon OCHOBAH HA WCTAPESHHN H ATOMHW3AITIHA PACTBOPA NPOOH B MIAMEHH Tas0BOH TOPETKH WITH
HarpepaeMoil TpathUTOBOMH TTeTH H H3MEPEHHH ATOMHOTO TIOTTIOIISHNS Pes0HAHCHEX THHUH OTpeeTTeMEIX
5TeMeHTOR. CBI3h BeTIHHE TIOTTOMEHHS ¢ KOHITEHTPAITMEH SIeMEHTA B PACTBOPE VCTAHARTHBAIOT C
MMOMOIIELIO TPATYHPOBOTHOTO rpaduKa.

Meron mosBongeT onpeleiaTh MACCOBEE IOIH NPHUMECei B HATEpBANaX, IPHBSICHHEIX B Tabl. 1.

Tabnwmuma 1

OrpenenaeMbil SIeMEHT

Maccopag mona, %

OnpenengaeMbIii IeMeHT

Maccosag momns, %

Cepebpo
Menn
Kemneszo
IInatina
Ilannamit
Pomnii
BucwmyT

01 0,0001 110 0,05
» 0,000 » 0,05
» 0,0002 » 0,05
» 0,0002 » 0,05
» 0,0002 » 0,01
» 0,0002 » 0,02
» 0,0001 » 0,02

CaunHen
Cypbma
Ak
Mapranery
Hiuxens
Xpom

Or 0,0003 1o 0,02
» 0,0002 » 0,02
» 0,0002 » 0,02
» 0,0002 » 0,02
» 0,0002 » 0,02
» 0,0002 » 0,02

HopMBI MOTpenrHocTy Pe3yIbTATOB aHATH3A OIpeJeIdeMEIX 3HAYEHHHA MacCOBHIX JOeil TIPHMECH C
BePOATHOCTEIO P=0,95 npueeneHb B TadmI. 2.

Tabnuma 2

Maccopasg mons nprivecn, %

Hopwma norpeumiocrt, %

Maccosas gons npumect, %

Hopwma morpernsocty, %

0,00010
0,00030
0,0003
0,0010
0,0030

= 0,00004
+ 0,00008
= 0,0001
= 0,0002
= 0,0005

0,0050
0,0080
0,020
0,050

1. OBHINE TPEBOBAHW S

Oo0mme TpebopaHmA K MeTony aHanmnuza o I'OCT 27973.0.

+0,0008
+0.0010
+0,0025
+0,006

H3zaanue odunuaasnoe

Ilepeneuarka Bocnpemiena



2. AIIITAPATYPA, MATEPHUAJIBL 1 PEAKTHUBbI

CnexTpocoToMeTp AaTOMHO-a0COPOITHOHHEIHA, MO3BOSTIONIHE paboTaTh ¢ TIMaMeHAMM MPOIMaH-0YTaH-
BO3YX H allCTHJICH-BO3IYX, 4 TAKXS HarpeBacMoH IrpadHTOBOH MEYRIO.

JIaMIIBl CHeKTpalTbHBIE C MOMBEM KAaTOTOM IO OOpedcleHHs cepedpa, pomud, NATTATHA, TUIATHHE,
CBHHIIA, BUCMYTA, [TMHKA, MEIH, HUKEId, XpoMa, MapraHIid, Kele3a U CYPEMHI.

Bech aHaTHTHYeCKHe 2-TO KIacca.

InTa sneKTpHYecKas © 3aKPHTOH CIIHPAIBIO.

Ileun MydenbHAT ¢ TEPMOPETYIITOPOM.

IIponan-oyran B damwioHax TexHudcckui o I'OCT 20448,

AIeTHWIEH pacTBOPEHHLINA W ra3000pasHBIA TexHmdeckuii mo I'OCT 5457.

AproH razootpasHbeii o 'OCT 10157,

CraHIapTHEE 00pa3lkl COCTaBa 30JI0T4.

Crynka aratopas.

ITuneTkH BMecTHMOCTBIO 1, 5, 10 eM3 ¢ memenmamy no HTII,

Kon6H MepHBEC BMeCTHMOCTRIO 25, 50, 100, 1000 em3 mo TOCT 1770.

IWIHHIPE MEpHHEE BMECTHMOCTBIO 10 cM® M MeH3ypKH BMecTHMOCTEIO 50, 100, 250, 1000 cMm’ 1o
T'oCT 1770.

CTakaHHl CTEKISHHBIE BMecTHMOCTEI0 50, 100, 200 cm? mo TOCT 25336.

BopoHKH CTeKISHHABIE WIH KBAPIEBEE JeMUTENbHEE BMecTUMOCTRIO 100 11 500 cv? o TOCT 25336.

Turmm KopyHIOBHE.

OUALTPE OyMaxXHBIE 00e330JIcHHBIE «CHHSIS JIeHTa», «Delas TeHTa».

Kucnora conanag ocoboit yncrorel noe 'OCT 14261 u pasbapiennag 1:1, 1:5.

Kiicnora asoTHas ocodoi uacToTs o TOCT 11125 u pazdasmeHHas 1:1.

Kncnora ceprag ocoboii anctorsl mo I'OCT 14262 u pazdapneHHas 1:9.

Tomyor mo I'OGCT 5789.

IOy THICYIB(HI,

PacTBOp IHOYTHICYIKDHIA B TOIYOTIE ¢ MOIAPHOIH KOHIHTpamuei 1,0 Monb/IM? TOTOBAT clemyio-
mmM obpazoMm: 173 cM? THOYTHICYTBR(MHIA MOMEINAOT B TeTHTETBHYI0 BOPOHKY BMECTHMOCTBIO 500 oM,
npmwmsaoT 100 cM? pacTBopa CONSHOH KHCIOTH (1:5) m BcTpaxmBaloT B TedcHme 3 mmH. Ilocme
paccIadBaHMA BOIHYIO hasy CIMBAIOT, B ICJIHTEILHYIO BOPOHKY BHOBb Ipmimsalor 100 cM® pacrBopa
COJITHOH KHCJIOTHE M ONEPAlAK IPOMBIBAHMA THOYTHICYIEGbMIA NMoBTOpAIOT. Ilocne paccianBaHusg (as
TAGYTHICYTRGHT TIepeHOCST B MEPHYIO KOMOY BMecTHMOCTRIO 1000 cM?, TOBOMAT 10 MeTKHM TOTYOTOM W
e PeMEITHBAIOT.

PacTBop IMGYTHIACYIR(HIA B TOTYONE ¢ MOISIPHOH KOHIEHTpamued 0,5 MoJb/IM? TOTOBST pasdas-
meAneM pactsopa (1,0 MOTB/IM?) TOTYOIOM B OTHOMIEHHH 1:1.

Kucnora sunnasg no I'OCT 5817, pactsop 10 I‘/I[MB.

Kanmuit ceprokucnsiii o I'OCT 4456.

BydepHLIil pacTBOp CePHOKHCIONO KaIMHs, COTEDKAIIMH 5 MI/cM? KaIMHH, TOTOBAT CICIYIOLIMM
obpaszoM: HABEeCKY CepHOKHCIOTO KagMHsT Maccoil 11,4 r moMelaoT B MepHYIO KO0y BMECTHMOCTBIO
1000 cm3, npuGasisiioT 500 cM? BOIEL, NEPEMELINBAIOT JI0 PACTBOPEHUS COIM, NOBOLMT 10 METKH BOLON 1
e PeMEITHBAIOT.

bapra mepokcya 1o HOPMATHBHO-TEXHHICCKOH JOKYMCHTAITHH.

30710T0 BREICOKOI MHCTOTH ¢ MACCOBON Tomei 3010Ta He MeHee 99,999 %.

Cepebpo o I'OCT 6836,

Kemeso kapboHMIEHOE, pamnoTexHmdeckoe mo I'OCT 13610,

Mene o I'OCT 859.

Bucymyrt o TOCT 10928.

CeuHell BEICOKOH TucToTHI 0 TOCT 22861.

ITuak o TOCT 3640.

Cypema o TOCT 1089.

Mapranen Meranmmmueckuii no I'OCT 6008.

Hukems mo I'OCT 849.

Xpom Metammndeckrait mo I'OCT 5905.

Hamwnanuit 8 nopomke o I'OCT 14836.

IDratuna B nopoike o 'OCT 14837,

Ponwmii B nopomke o I'OCT 12342 wny pogyil TpexxXIOPHCTRIA YeTHPEXBOTHEIH.



21IIpuroToBIeHHNe OCHOBHHERX CTAHIAPTHRX PACTBOPOB

CTaHTapTHHIE PACTBOPHI, COfEpsKalllie Mo 2 MT/cM? BHCMyTa, jKelesa, MeTH W HHKETsS: HaBecKy
K&KIOTO W3 IePeYHCIeHHBIX MeTaUIoB Maccoi 200 Mr pactsopsiorT B 10 cM? pacTBOpa a30THOH KHUCIOTH
(1:1) mpu Harpepanuu. PacTBop ymapmsatoT 1o 06bema 2 — 3 cm?, npubastmor 20 cM? pacTBopa cONTHOMH
KHCJIOTH (1:5), TepeHOCAT B MepHYIO KOIOY BMCCTHMOCTEIO 100 CM>, TOBOIST IO METKH STHM K& PACTBOPOM
KHCJIOTH H IIEpeMENIHBAKOT.

CTaHIapTHEIHA PacTBOD, COJEPXAIIMIA 2 MI/CM> CBHMHLIA: HABECKY CBHHIA Maccoil 200 MI' pacTBOPAIOT
B 10 cM3 pacrBopa azornoii kucinothl (1:1) TpH HarpeBaHHW. PacTBOp NepPeHOCAT B MEPHYID KONGY
BMecTUMOcCTEI0 100 cM?, TOBOIST M0 METKM BOMIOI M TIepeMENIMBAIOT.

CTaHTapTHHIF pacTBop, comepkammii IMr/cMm? cepeBpa: HABECKY METAITITIECKOTO cepebpa Maccoii
100 M pactBopaioT B 10 cM? pacTBOpa a30THOI Kucaors! (1:1) MpH HAarpeBaHuH, 3aTeM T0DaBIgoT 50 oM’
COJITHOH KHCIIOTEL H KHIIATAT JO MOJHOIO PAacTBOPEHHS OCalKa XIopHoa cepedpa. PacTBop OXIaxIaroT,
MEPEHOCAT B MEPHYIO KONOY BMecTHMOCTBI0 100 cM3, TOBOIAT MO METKH PACTBOPOM CONSHOMN KHCIIOTH
(1:1) ¥ TIepeMeBAIOT.

CTaHIapTHEIA PACTBOP, COTEPKALIMA 2 MI/cM> CYPBMBI: HABECKY META/UIMYECKON CYDHLMEI MACCOM
200 mr pacTBopsTIOT B 20 cM? cMecH congHOA W a30THOM KucnoT (3:1) npy Harpesanun. PacTsop ynapusaior
1o obreMa 2 — 3 e, mpubasmsior 20 cM3 pacTBopa consHON KUcToTH (1:5), TepeHOCAT B MEPHYIO KOGy
BMecTHMOCTEIO0 100 cM?, TOBOOAT D0 METKH >THM e PacTBOPOM KHCIOTH M IepeMEHIHBAIOT.

CTaHZapTHEIE PACTBODHL, COIEPXKALIHME 110 2 MI/cM? XpoMa, IIMHKA M MAapraHia: HaBecKy KakIoro u3
HePSUNCICHHEIX MeTAUIOB Maccoit 200 Mr pactsopsioT B 10 cM® pacTsopa consHol Kncnors (1:1) mpn
HarpeBaHWH. PacTBOPH MepeHOCSIT B MEPHKE KOO BMecTHMOCTEI0 100 cM?, TOBOIAT M0 METKM PacTBOPOM
COMSTHOM KHUCAOTH (1:5) ¥ MepeMellInBAIOT.

CTaHIapTHHIH PacTBOpP, coIepKaAlMI 2 MI/cM? TIATHHEL HaBecKy IIATHHE Maccoi 200 MT pacTBo-
ps1oT B 20 cM? cMecH cOISHOM M a30THOH KUcToT (3:1) MpH HATpeBAHWH, PACTBOP YIIAPHBAIOT JI0 00heMa
3 — 5 o3, mprmmsaror 20 cM3 pacTBopa cONTHON KMCIOTH {1:5), MepeHocAT B MEPHYIO KOOy BMECTHMOC-
TEI0 100 cM3, IOBOIAT IO METKH STHM K& PACTBOPOM KHCIOTHL H II€PEMEIIHBAIOT.

CTaHZapTHEIA DAcTBOp, CONEPXKAINMHA 2 MI/CM® NaIIAnMa: HAaBeCKy NALIamgus maccod 200 mr
pacTsopsiior B 20 ¢M? a30THOM KUCIOTBEL NPU HAIPEBAHWM, PACTBOP VIIAPUBAIOT 10 00beMa 3 — 5 cm3,
nprrsaoT 20 cM? pacTBOpa COMSHOI KHCIOTH (1:5), IepeHOCST B MEPHYIO KOTOY BMeCTHMOCTRIO 100 cM?,
TOBOIAT MO METKH 3THM K& PACTBOPOM KHCIOTH M MePEMEITHBAOT.

CTaHIAPTHLIH DACTBOP, CONEPKALIMH 2 MI/cM® DOIMSH, TOTOBAT OOHHM M3 NPUBEICHHBIX HIKE
CIIOCOGOB.

Hagecky pomus (B BWie TIopolKa) Maccoil 200 MT THIATENEHO TIEPEMENIWBAKT € S-KPATHEIM
KOTNIeCTBOM TEPOKCHIA DapHd, TEepeTHPAIOT B ATATOBOH CTYNKE, MEePEeHOCAT B KOPYHIOBEIA THTENE H
CTIEKAIOT B TeueHHe 2 — 3 1 1ipH Temmeparype 800 — 900 °C (TUTeNE CTABAT B XOMOTHHH Myhers). Crex
OXTTIaKIAIOT, MEPEHOCAT B CTAKAH BMECTUMOCTBIO 200 cM3, cMauMBalOT BOTOM M pacTBOPSIIOT B PACTBOpE
COMSTHOM KHUCTOTH (1:1) mo momHoro pacteopeHws. EcaH Mocie pacTBOPEHHS CIleKa B PACTBOpPE COMSHOH
KHCJIOTEL OCTAETCS OCTATOK, CIICKAHHE W DACTBOPEHHE MNMOBTOPAIOT. IIOMYYCHHEIA pacTBOp pa30aBiIsgioT
BoHmOH 1o o0bnema 50 cv® M ocaxmaT cynbhar 6apus NOOABICHHEM DPacTBOpa CEepHOM KHCIOTH (1:9)
MOPIHAMH IIPH IIOCTOSHHOM IIepeMelInBaHNKE. PacTBop HArpeBalorT o Temnepatypel 60 — 70 °C. Yepes
2 — 3 9 mpoBepdI0T NOTHOTY OCAXKIEHHS CyIb(haTa 0apHs W OT(MHILTPOBHKBAIOT €ro depe3 (MIILTP «CHHSIS
TeHTa» WIH TBOMHOH (QIIBTP «Bemast TeHTa» B MEPHYIO KOGy BMecTHMocTI0 100 ev?. Ocamok Ha bHIBTpe
MPOMBIBAIOT 4 — 5 pa3 ropAYMM pacTBOPOM COJTHOWH KHCIOTH! (1:5), a 3aTeM 5 — 6 pa3 ropgyecii BOHOMH.
PacTBop m10BOIAT M0 MCTKH PACTBOPOM COJIHOH KHCIOTH (1:3) 1 MepeMCIINBAIOT.

Hagecky TPEXXTOPHCTOTO POTHST Maccoi 546,7 MT pacTRopsioT B 20 cM3 pacTBopa coMTHOH KMCTOTH
(1:1) npu cnaboM HAIPEBaHMH, PACTBOP OXNIAKIAIOT, IIEPEHOCAT B MEPHYIO KOIOY BMEeCTHMOCTEIO 100 cm3,
TOBOIAT O MCTKH PACTBOPOM COJITHOH KHCIOTH (1:5) M IepeMelIHBaloT.

22. IIpHTOTOBICHHNS CTAHIAPTHHRX PACTBOPOB, CONEPXAIMKUX CYMMY OII -
peIensgeMBX PIEMEcHTOB

PacTBOp A: B MepHYIO KOIOY BMecTHMOCTBIO 100 cM3 moMelIaioT 1o 5 ¢M® OCHOBHEIX CTAHIAPTHBIX
PACTBOPOB BHCMYT4, XKEIc3d, MCIHM, HHKCIS, CBHHIA, MapraHia, CYPbMEI, XpOMd, IHMHKA4, IDTATHHEL,
HAUIaNAs, poous 1 10 cM> OCHOBHOTO CTAHIAPTHOIO PACcTBOPA cepedpa, DOBOIAT IO METKH PACTBOPOM
COMSTHOM KHUCAOTH (1:5) ¥ MepeMellInBAIOT.

1 cM3 pacTBOpa comepkUT 1o 100 MKT KaXkIIOTO M3 OMpeIeTsSeMBX 31eMeHTOB.

Pacteop B: B MepHYIO Konby BMecTHMOCTEIO 100 cv?® momemaror 10 e’ pacTBopa A, TOBOISIT IO
MCTKH PACTBOPOM COIAHOH KHCIOTH (1:3) ¥ MepeMCIIMBAIOT.

1 M3 pacTBOpa ComepsKAT 1o 10 MK KaXIOTO M3 ONpeIe/ISeMBIX SIEMEHTOB.



3. [IOAT'OTOBKA K AHAIN3Y

Jl. IlonrotoBka nNpod K aHAIHN3Y

3.1.1. JIotst BEIMTOTHEHHS aHANHM A OTOMPAIOT JBe HABECKH 30M0Ta Maccoi 0,2 — 5,0 T (tadm. 3), Kaxayio
H3 KOTOPHIX MOMEIIAIOT B CTAKAH BMECTHMOCTBIO 50 — 100 cM? 1 oUHTIAOT MOBEPXHOCTE 301014 o 'OCT
27973.0.

HapecKy pacTBOPSIOT MPH cIaboM HarpeBaHuH B 10 — 30 cM? cBeXeNnpHroToBIeHHOH CMECH CONAHOM
u asoTHO# Kucnor (3:1), npnbapnasa ee mopuusMu 1o 5 — 7 o, TlocTe TOMHOTO PACTBOPEHHS 30710TA
PACTBOP YIAPHBAIOT 10 06BeMa 3 — 5 cM3, CHUMAIOT ¢ TUTMTH H IPUGABISIOT 5 — 10 cM? pacTBopa constHoil
KHCITOTH (1:5). PacTBop oXIaXIaloT, KOJMHYECTBEHHO MIEPEHOCAT B MEPHYIO KOJNGY BMECTHMOCTEIO 25 cM?,
TOBOTAT 0 METKH PACTBOPOM COMAHON KHcaIoTH (1:5) W mepemermmpaioT. Eci 9HCTO omnpenensgeMEIX
MpuUMecei He BolNee I8ITH, & MacCoBast J0JS KaXI0H 13 HUX He npesbiaet 0,004 %, passeneHue pacTBOpa
IOTYCKaeTcs MPOBOIUTE 10 06beMa 10 ¢M3 B MEpHOM IMIUIMHIPE BMECTHMOCTEIO 10 v, g onpeneicHAS
NAIIANAsT | Keles3a OTOUpaloT 5 cMS TPHTOTOBIEHHOTO PACTBOPA MPOGH, TIOMEIAIOT B KOO0y BMECTHMOC-
TEIO 25 ¢M3 M HCHIONB3YIOT I aHAIH34.

Tadonuna 3
Maccopag mona opumect, % Macca HaBeck, T O6TeM pacTBOpa TIPobLl, M’
Ot 0,0001 mo 0,0005 BxITROY. 2,5-5,0 10—25
Cs. 0,005 » 0,0020 » 1,0—-2,0 25
» 0,002 » 0,020 » 0,5—1,0 25—50
» 0,02 » 0,05 » 0,2—0,5 50

3.1.2. OcraBmIylocsd 4acTh pacTBOPd MEPEHOCAT B CYXVIO ISIHTECIBHYIO BOPOHKY, IIPHOABIAIOT
10 — 30 cm? (B 3aBHCHMOCTH OT Macchl HABECKH) pacTBOpa THOYTHICYIb(bHUIA B Tonyoie (1,0 Mmonn/mm?)
H 3KCTParupyior 3oxoTo B TedecHue 3 MuH. llocre paccramBanusg BOZHYI0 a3y CIHBAIOT B
IPYIVI0 IelIHTeIBHYIO BOpPOHKY, npubapisior 10 — 20 cm? pacTBopa mHUGYTWIcYIBGbHIA B
toiayone (0,5 Monb/IM3) M HOBTOPHO DKCTPAarupyIOT 307I0TO B TedeHue 3 MuH. IIpn mMacce Hapeckn 5,0 T
SKCTPAKIHIO 30JI0Ta MIPOBOIAT TPHKIEI. Mg 3Toro mocie BTOPOH HKCTPAaKIHH BOIHYIO (hasy cIHBaIOT
B CYXYI0 JETHTENBHYI0 BOPOHKY, TpuOapnstior 10 cM? pactBopa mubyruicymshuma B tomyore (0,5
MOITB/MM?) H SKCTPATMPYIOT 3010T0 B TeUeHUE 3 MHH.

Tocie paccIanBaHHs BOIHYIO (hasy CIMBAKOT B CYXYIO KOIOY BMeCTHMOCTBIO 25 oM. Tlomy1eHHET
PACTBOP ITOCTYIAET HA aHAIHS.

Perenepannio 3010Ta M3 OpTaHHIecKO# (hassl MPOBOTAT MO METOTHKES, MPHUBEIecHHON B MPH-
TOXEeHHH.

Jst OTHeNeH s 3010Td JONYCKAeTCs MCHOIB30BATh IPYTHe 9KCTPATCHTRL, HE YCTYIIAIOMIHE JUOYTHI-
CYTbGUTY B SKCTPAKITHOHHOM CIMOCOGHOCTH 10 OTHOUIEHHIO K 30T0TY, MPH YCIOBHH MOMYIEHHT METPOIO-
TMIeCKHX XapAKTEPHCTHK METOQHKH He XY:Ke YKa3aHHHX B JTaHHOM CTAHIApPTE.

3.1.3. OmpenmemcHue comepkaHui cepebpa W Memu Oomee 0,02% momyckaeTcs IpoBOIHTL Ges
OTIEICHH 30I0TA. IS 3TOT0 MOATOTOBKY Mpod K AHATN3Y BHITIOIHSIOT 1o m. 3.1.1.

32 IIpHTOTOBIEeHHE PACTBOPOB CPAaBHEHHUH

3.2.1. Jlna ompemeneHHs IIPHUMECSH B pPACTBOpPAX 03 OTACIEHHS 307I0TA HCTOAB3YIOT PACTBOPH
CPABHEHIS, COTepiKalllie BCe ONMpemeIsTeMble HIEMEHTE H 30II0TO.

PacTop, comepskammii 50 Mr/cm? 30710Ta, TOTOBAT PACTBOPEHHEM HABECKM 30710TA BRICOKOH THCTOTH
Maccoii 5,0 T mo m. 3.1.1. PacTBop 30710Ta TEPEHOCAT B MEPHYIO KOOy BMecTHMOcThIo 100 cM?, moBomsar
0 METKH PACTBOPOM COTSTHON KHCTOTH (1:5) M TIepeMeIlnBaioT.

PacTBopH cpaBHEeHHI ¢ MAcCOBOH KOHIeHTpallHeil ompelenseMbIXx smemeHtos 0,5, 1,0, 1,5,
2,0, 5,0 mkr/cm3 1 30m0Ta 20 MT/cM? TOTOBAT CIeyIOIHAM 00pa30M: B MEPHBIE KOTOB BMECTHUMOCTBIO
50 cM3 MOMEINAOT aTHKBOTHEIE YaCTH PacTBOpoB A uin B (Tabm. 4), npubasasior mo 20 cM? pacteopa,
cogepxamero 50 Mr/cM3 3010Ta, JOBOIAT IO METKH PACTBOPOM CONAHOM KHCIOTH (1:5) M IepeMelnn-
BaIOT.



Tabnuuma 4

Pacteop cpaBrenma O6seM BBOIMMOTO pacTeopa A wmt b, cu? Maccozas KOHLLIE(I;T/E;%HH SIEMEHTOB,
Pacteop b

PC3-1 2,5 0,5

PC3-2 5,0 1,0

PC3-3 7,5 1,5

PC3-4 10 2,0
Pacreop A

PC3-5 2,5 5,0

B k0165 BMeCTUMOCTBIO 25 cMm? o1hupaioT 110 10 — 20 M3 1IPUIOTOBICHHBIX PACTBOPOB CPABHEHNS
W HCIIONB3VIOT I ONpedeleHU MATannd, Keuesa, MeIH H cepedpa.

3.2.2. /Ing onpedelleHHS XPOMa, CYPBMEI, INIATHHE H BHCMYTA IIPH aTOMH3AIHHA pod B IpaHUTOBOMH
Me9IH UCTIONE3YIOT PACTBOPE CPABHEHHA, IPHTOTOBICHHERE 110 1. 3.2.1 ¢ MocneayIomiel SKCTPaKIMeH 3010Ta
PACTBOPOM THOYTHICYARDHIA B TOIYOIS 110 1. 3.1.2.

C 5TOH 1enbl0 OCTABIIMECd OOBEMEl PACTBOPOB IIEPESHOCAT B CYXHE NeIHTEILHLIE BOPOHKH H
SKCTPATHPYIOT 30JI0TO PACTBOPOM THOVIIIICYIB(HIA B TOMYOJIE B IBS cTamuu. 1locne SKCTpaKIHH 30710Ta
BOIMHYIO a3y CIUBAIOT B KOXGH BMECTHMOCTBIO 25 oM>.

PacTBophl cpaBHEHHSI ¢ MACCOBOH KOHILEHTpAMEH onpeaensieMblx 3aemMenTos 0,25, 0,50, 0,75
u 1,00 Mkr/cM? TOTOBAT pasbapTeHHEM B IBA Pasa PACTBOPOB, TTOTYIEeHHEX MOCTe SKCTPAKIAN 3070TA.
B KOnGH BMECTHMOCTBIO 25 cM? MOMEINAIoT 1o 5 cM3 Kaxkmoro pactsopa cpasHerns (PC3-1 — PC3-4),
NpUOABIAIOT MO 5 ¢M? pacTBOpa BHHHONH KHCIOTH IIPH OINpPEIcieHHH CYPBMBI HIJIM IO 5 cM? pacTBopa
COMTHOM KHCIOTH (1:5) IpH onpemelcHUH IIATHHE, XpOMa, BECMYTA H IepeMElIHBaroT.

3.2.3. Jlng onpeneneHud cepebpa, CBHHIEA, CYPbMBI, BHUCMYTd, LIMHKA, MCIH, HHKEIS, MapraHiia,
XpoMa, PONHd U IDIATHHE TIPH ATOMM3AINH TIpod B IIAMEHH HCMONL3YVIOT PACTBOPH CPABHEHHS, MPHUTO-
TOBICHHEIC M3 CTAHIAPTHRIX pacTBOPOB A H b 0¢3 nodaBIeHHS 30710Ta.

PacTBOPH cpaBHEHHSI ¢ MACCOBOM KOHIIEHTpAIlHeH oMpeaeageMuIX 31eMenTos 0,2, 0,5, 1,0, 2,0 i
5,0 MKr/cM? TrOTOBAT CIEIYIONIMM O0pa3oM: B MEDHEE KOIOB BMECTHMOCTBIO 50 cM® IOMEINAIOT
ATUKBOTHEIE YACTH PACTBOPOB A WiH b (Taba. 3), TOBOTAT 10 METKH PACTBOPOM CONIHOM KHUCIOTH (1:5)
H IIepCMEllIHBaIOT.

Taénuoa 3
Pacreop cpaBHeHmsa O6LeM BBOOUMOTO pacTBopa A mwmr B, o’ Maccosas KOHL;EE;%M SIEMEHTOR,
Pacteop b
PC-1 1,0 0,2
PC-2 2,5 0,5
Pacteop A
PC-3 0,5 1,0
PC-4 1,0 2,0
PC-5 2,5 5,0

4. TPOBE/IEHUE AHAJIN3A

4]1.AHANIHU3 Cc AaTOMH3AaUHMEeH NpoO B NIaMEHH

ATOMHO-a6COPOIMOHHLIH CICKTPOMETP IOATOTABIHBAIT K paboTe H BKIIOYAIOT COITACHO HHCTPYK-
HH 10 2KCIDTyaTaruy npuoopa. MaMepeHns aToMHOTO IIOTTIOMICHHS 3/IEMCHTOB MPOBOIAT II0 AHATHTH-
YeCKHM CIICKTPaJIBHEM THHHAM ¢ IIHHAMH BOIH, OPHBCICHHBEIMH B TablI. 6.



Tabawma 6

OrpenenaeMbil SIEMEHT Jmaia BOHEL, HM OnpenensgeMbii 3IeMEHT Jmaa BOMHEL, HM

Cepebpo 328,07 CauHerr 283,31
Menb 324,75 Cypema 217,58
Keneso 248,33 Mk 213,86
TInaruma 265,94 MapraHxertr 279,48
TTammamenit 247,64 Hukenrn 232,00
Pouii 343,49 Xpowm 357,87
BricmyT 223,06

CrrocoOR MOATOTOBKH TPo0 K aHATH3Y M IUIAMEHA4, HMCIIONB3YeMBIE IS OIpeNellcHIUS PasTHIHBIX
MEMEHTOB, IIPUBSICHE B Tabm. 7.

Tadonuna 7

OrnpenesieMble 3IEMEHTE Criocod IogroTOBKH IIpod Inans

Tlannannii, xenezo, cepedpo, Menap Pactsopenue HaBeckn B cMecH co-| I[IpomaH-6yTaH-BO3AYX WM alETH-
A0 ¥ azoTHoi Kucmot (3:1) JIeH-BO3AYX

Cepebpo, wmenn, UWHK, cBuHen,| PactBopenwe HaBecku W 3kcTpak-| IlponmaH-6yTaH-BO3ZAYX HUIM alleTH-
CVpbMA, BHCMYT, MAPraHell, HUKEJb |I[HOHHOEe OTHENIEHWE 30JI0TA PACTBO- [JIEH-BO3IYX
pOM OTUGYTINCYIRGMHIA B TOIVOIIE
Xpom Pacteopernie HABECKH M 3KCTPak-| AIETIUIEH-BO3IYX (BOCCTAHOBI -
[IHOHAOE OTHEJIEHME 30JI0Ta PACTBO-|TEIbHOE IUIaMs, ODOraleHHOe rOpio-
pOM IUOVTIICYIB(DIIA B TOIVOIS QUM Ta30M)
IInatuna, poxwit Pacreoper mnocne  skerpaximn| IIpoman-OyTaH-Bo3myx WM AleTH-
30m07a ¢ gobaeieHueM GydepHOro|neH-go3nyx (OKHCIHTETBHOE IUTAMS ©
pacteopa* W30 LITKOM OKVICTATENS)

* Bxon6y BMECTHMOCTHIO 25 ¢M° OTOHpPAIOT 5 cM® pacTBOpPA AHATH3NPYeMOil NpoGhl MM PACTBOPA CPABHEHMS,
HOBABNAIOT 5 ¢MY PACTBEOPA CEPHOKICIIONO KAIMIA 1 e PEMEHBAIT.

PacTBOpH cpaBHCHHSA W PACTBOPH aHANM3UPYEMBIX IMPOD IMOCIETOBATEIIEHO DACIEIIAIOT B IUIAMS
Ta30BOH TOPENTKH W M3MEDPSIOT ATOMHOE MOTTOIEHIE 3MMeMeHTa. I KakIoro 7IeMeHTA BEITTONHSIIOT HE
MECHEE IBYX H3MCPCHHH W BEYHCILIOT CPEHEE 3HAYCHHUE TIOTTOIICHHS.

I'pamympopounLiii rpadMK CTPOAT B KOOPIMHATAX: 3HAYCHHUC ITOMIOMCSHAS (CpemHee H3 H3MEPCHHEIX
3HAYCHMI) — MAaccOBasd KOHIICHTPALMA OIPEICIAeMOTO 3IEMEHTA B PACTBOPE CPABHCHHS.

Ilo cpenmHeMy 3HAa9CHHIO TIOTTOMIEHHAS C TTOMOINBIO IPaTyHPOBOYHOTO rpadMKa HAXOOAT KOHIICHTPa-
o sneMeHTa (C) B pacTBOpe aHATH3UPYEMON TTPOBHL.

42. AHanMHu3 ¢ aToOMHU3ANMel Tpod B rpadutToroi meun (tuma XTA)

OmnpeneneHHe COAEPIKAHNUST BUCMYTA, XPOMA, CYPBMEL M TITATHHEI TIPH Maccoroil tone meHee 0,005 %
MPOBOOAT C aTOMHU3AIMEN TIPO0 B rpaUTOROMN MeYuH. Y CIOBHS aTOMH3AIMK B 1eur XI'A-74 TipuBeleHH B
Tadn. 8.

Tabnuuma 8
YCI0BHA ATOMM3ATIHIL
Obnem

Or{penenﬁc— BBOMMMOTO Bricyimearme O30meHme ATOMIIZATIIIT
MELI 3IEMEHT PAaCTBOpa,

x 107% enr?

Telvm%%al”ypa, Bpems, ¢ Tewmil(ajal“ypa, Bpems, ¢ Tel\m%%aTypa, Bpems, ¢

Bucwyt 20 150 30 1000 23 2650 15
Cypema 20 150 30 1000 25 2650 15
IInaTina 50 150 60 1800 23 2650 20
Xpom 20 150 30 1000 25 2650 15

Ha cramgmm aroMmuszannun HCIIONB3YVIOT PCXKHM «ra3-CToll» HIH «MHHHMAJIBHOI'O IIOTOKd HHCPTHOIO
rasa».



PacTBopH cpaBHEHHA H PACTBOPH aAHAMH3HPYCMEIX IIPOG MOCICIOBATEILHO BBOIAT B I'PpacthHTOBYIO
TIc4b, BETIOUAIOT MPOTPaMMHOE YCTPOHCTBO M HATPEBAIOT IIeYE 110 3aJaHHO mporpamMMe (cM. TadiL. 8). Yaer
HECCNMEKTHBHOTO MOTMOMCHHT MPOBOIAT ¢ MOMOIIBI0 JeHTEPHEBOTO (POHOBOIO KOPPEeKTOpa.

IIpu onpeneacHHH CYPBMEI BO BCE aHATH3HPYSMEIC PACTBOPEL D00ABIAIOT PACTBOP BHHHOH KHCIOTEL.
C 5TOif IIeTBIO B KOJIGY BMECTHMOCTBIO 25 ¢M° 0TOHPaloT 2 cM° pacTBOpa IpoBH, T0BABISIIOT 2 CM- PacTBOpa
BHHHOH KHCIIOTEI H IIepeMEIIHBaIOT. g pasdaBicHHA aHATM3MPYCMEIX PACTBOPOB IIPH OIPCICICHHH
CYPBMEI MCITOIL3YIOT PACTBOP BHHHOM KHCIOTHI, a IIPH OINpeIeIeHHMH BHCMYTA, XpOMa M IUTATHHBI —
PACTBOP COMTHOW KHCTOTH (1:5).

HMsmepeHne BeMHIHHL MOTTOMEHHAS H ITOCTPOSHHE TPATYHPOBOYHOTO TPagHUKa IIPOBOILAT B COOTBET-
CTBHH C 1. 3.1.

5. OBPABOTKA PE3VJILTATOB

MaccoBylio TONI0 OMPEeIeIIeMOro MICMSHTA-TIPHMSCH (X) B IIPOICHTAX BEYHCILIOT 0 GopMyJIe

cC. V- K
m

X = 10—

2

rme ¢ — MaccoBast KOHIIEHTPAIHS 3MeMeHTa, HalileHHasT Mo TPamyHpoBOTHOMY TpadHKy, MKT/cM?;
V' — 06BeM OCHOBHOTO pacTBOpa MPOBH, cM>;
K — xo3hdUIHeHT, COOTBETCTBYIOIINI CTETIEHN pasz0aBlIeHHs] OCHOBHOTO PacTBOPa;
m — Macca HaBeCKH, T.
3a pe3ynbTaT aHaIH3a IPHHAMAKOT CPeTHES apH(METHYCCKOE 3HAYCHHUE PE3YIBTATOB IBYX NMapajlIcib-
HEIX OIpEeIcIcHHAH.

6. KOHTPO.Ib TOMTHOCTH PE3YJIBTATOB AHAIIHU3A

6.1. TIpH KOHTpPOIE CXOOMMOCTH H BOCIIPOH3BOIUMOCTH PACXOXISHUS PEe3YILTATOB TAPaIe TEHBIX
OTIpeJIeTIEHWH M Pe3yNhTATOB JBYX AHAIH30B (PA3HOCTH BOTBINEr0 M MEHBINETO) ¢ JIOBePHUTETRHOMN
BepOITHOCTEIO P=0,95 He TODKHE NPEBHIIATE SHAUSHHH NONMYCKASMEBIX PACXOXKICHHH o, MPHBEISHHEIX
B Tabn. 9.

Ta6nwma 9

AGCONIOTHOE JOITYCKAaeMoe
pacxoxnedue d, %

ADCOMOTHOE OOIIYCKAEMOE

Maccosag nons sneMeHTa, %
pacxoxnenue 4, %

Maccopasg goas sneMenTa, %

0,00010 0,00004 0,0050 0,0008
0,00030 0,00008 0,008 0,001
0,0003 0,0001 0,020 0,003
0,0010 0,0002 0,050 0,008
0,0030 0,0003

I[JIE[ MMPOMEKYTOTHBIX 3HAYEHHWH MACCOBEIX JTOIEH JOITYCKACMBIC PACXOXKICHMS PACCINTBIBAKOT METO-

TOM THHEWHOW MHTEPTIONATTHN.
6.2. TounocTs pesynbTaToB aHamuza o F'OCT 27973.0.



IIPHIOXKEHHE
Odazamenvitoe

METOIHUKA PETEHEPAITHH 30JI0TA
N3 PACTBOPA TUBYTHICYIBPHIA B TONYOIE

Opranmaeckyo Gasy, NOIVISHRVID [M0C)Ie SKCTPAKIN 3010Ta PACTBOPOM INOYTIICYIb]IIA B TONYOIE, ITOME-
AT B CTAKAH BMECTIMOCThI0 1000 cM3 1 BEITAPHBAIOT HA TIIATE MPH YMEPEHHOM HATPEBAHIN 0 BIAKHBIX CONE.

CTaKaH ¢ 30JI0TOM H OCTATKAMH OPraHM<ecKyX BEMIECTB CHIMAIOT ¢ TUTHTHI, OXTAKIAIT, MpHoasnaor 5 — 10 ovd
cepHOi KNCnoTsl 1 15 — 20 cm?® asoTHOI kuenoTsl. Tlocne MpoxoxaeHMs GYPHOI PeaKiiuy OKHCTeHNS OpraHHIecKiX
BEMIECTB CTAKAH ¢ PACTBOPOM HMOMENIAOT HA [DIMTY H BHIIAPHBAOT PACTBOP N0 BRIOENEHHS I1APOB CEPHOIO aHTHIPHIA,
3aTeM CTAKAH C 30I0TOM OXJAXKIAIOT, OTIONACKWBAIOT €T0 CTEHKH BOAOH M BHOBEL BHITAPHBAIOT PACTBOP 10 BHIICTEHH S
[APOB CepHOrO AHTHIpHna. Llocie OXTAXIEHWS B CTAKAH IPHGaBnsior 150 — 200 cM> BOIEL, OTGIUIETPOBHIBAIOT
BOCCTAHOBIEIHOE 30/10T0 geped GrueTp ("Geras jenTa’) U MpoMBEBAIOT 4 — 5 pa3 ropsadgeil pogoil. MUILTP BRICYIIN-
BAIOT, O30JIAI0T, IPOKAIHBAKOT.



HHPOPMAITMOHHBIE JAHHBIE

1. PA3PABOTAH M BHECEH I'napHpiM YopapleHHeM JIpArOIEHHbIX MeTALIOB H aaMasos npu Cosere

Munucrpos CCCP

PA3PABOTYINKH

B.JI. Mansix, kaAm. ¢us.-Mar. HayK (pyKoponutens TeMul); T.JI. TopHocTaesa, KaHI. XMM. HAYK,
I'.E. Eproeud, KaHn. Ous.-MaT. HayK, ML.B. Yconsnepa; O.A. Jenmugosa; T.I1. Ceanx

2. YIBEPXKJIEH 1 BBEJIEH B JJEHCTBHE Ilocranosinennem I'ocysapersennoro komurera CCCP no
cragmapraM ot 21.12.88 Ne 4375

3. B3AMEH I'OCT 13611.2—79

4. CCBLUTIOYHBIE HOPMATHBHO-TEXHIYECKHUE TOKYMEHTEI

06o3Havenne HT/,
Ha KOTODPHI JaHa CCBUTKA

Homep pasmena

ObosHavenne HT/,
Ha KOTOPBIA JaHd CChUTKA

Homep pasmena

TOCT 849—97

T'OCT 859—78

TOCT 1089—82
TOCT 1770—74
T'OCT 3640—94
TOCT 4456—75
T'OCT 545775
TOCT 5789—78
TOCT 5817—77
T'OCT 5905—79
T'OCT 6008—90
TOCT 6836—80
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ToCT 10157—79
I'oCT 10928—90
TOCT 11125—84
TOCT 12342—81
I'oCT 13610—79
TOCT 1426177
I'OCT 14262—78
T'OCT 14836—82
T'OCT 14837—79
I'OCT 20448—90
I'OCT 22861—93
T'OCT 25336—82
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5. OrpaAuderde cpoka JeiicTBHA CHATO Mo mnpoToRody Ne 7—95 MexrocyaapereenHoro Corera mno
CTAHIAPTU3ANMM, MeTpoJoran i ceprudukanmu (UYC 11—-95)

6. IIEPEM3JTIAHHE. Hons 1999 1.

Hsno. mem. Ne 021007 or 10.08.95.

Penmakrop B.H. Konwicos
Texurmeckui pegakTop J.4. Kyzneyosa
Koppexrop 4. C. Yepnoycosa
KomrmorepHas Beperka J. 4. Kpyeosoi

Tupax 128 sxk3.  C3453.  3ax. 641.

Cmano B Habop 22.060.99. Ilommicanro B mevate 06.08.99. Vor. mew. m 3,26, Vu.-mso. . 2,85,

HITK HsmarensctBo cranmapros, 107076, Mockea, Kononesusnt mep., 14.

Habpario 2 Wsnarenscree Ha IIDBM
Oroman UK MsgarenscTeo craHmapToB — THIL “MockoBckmii mevatHnk”, Mocksa, JIamuH 1ep., 6.
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