TOCYAZAPCTBEHHBIHU CTAHAJAPT COIX3A CCP
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CreKkTpaabnbie METO/IbI aHA/IN3a TOCT
: 16274.8—77
Bismuth.

Spectral methods of analysis

OKCTY 1709

Jara ssenemms 1978—01—01

Hacrosiuuii cTaHAapT paclipocTpaHsieTcss Ha BuUcMyT Mapok Bu00,
Bul, Bu2 ¥ ycTaHaBIMBAET CIIEKTPAIbHBIE METOAbI OIIPEACTICHUS CONEP-
XaHUs cepeOpa, MEAU, KAJIMUSA, CBUHIIA, Te/UIypa, IIMHKA, CYpPbMBbI, Xe-
je3a, KobasibTa, MApraHila U XMMHUKO-CHEKTPAIbHBIA METOA ONpPENEICHM
MBIIIBSIKA M TeJUIypa.

(M3menenHas pegakuusa, Uam. Ne 2, 3).

1. OBIIIUE TPEBOBAHNA

1.1. O6wue tpeboBaHusa K MeTomaM aHanu3a — mo FTOCT 16274.0.

2. CIIEKTPATBHBIM METO/JI AHAJIN3A BUCMYTA MAPOK Bn2 u Bal

2.1. CyuHocTb METOMA

Merol OoCHOBAaH Ha BO30OYXIEHMH U PErUcCTpaliii 3MMCCHOHHOTO
cnexTpa npoodsl.

OLeHKY KOHLEHTpAlMM 3JEMEHTOB I[IPOU3BOIAT ITyTeM CpPaBHEHUs
[IOYEPHEHU I ¥ MHTEHCUBHOCTEN CIIEKTpaJbHbIX TUHUIA B Ipobax M rpa-
AYMPOBOYHEIX 00pa3Lax.

MeTon obecrieuuBaeT OIpPeAEcJEHHME IpUMeced B ITPOLIEHTAX B KOH-
LEeHTPALASIX:

H3panme odunpaibHoe IlepeneuaTKa BOCHpelieHa

*
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cepebpa or 51072 1o 51071

CBUHIIA > 81071 » 3,0

MeETH > 1.107° » 2-10_1;

Xenes3a > 51073 » 1-1-0_1;

CYPbMBI > 51073 » 1-10"1;

HKHKA > 51073 » 1-10_1;

MEITIIBSIX A s 1.107° » 5.10—3; C XMMHWYECKHUM KOHIIEHTPHPO-
TeJUTypa » 1.107> » 5.1073. [ BaHHeM

2.2. Anmaparypa, peaKTUBBI ¥ PACTBOPHI

Crniektporpad xsapruiesbiii Tnma MCIT-28 ¢ TpexIMH30B0I CHCTEMON
OCBellleHMs1 (MOXHO MCIIOJIb30BaTh KBaplIeBBIdl crnexkrporpad cpemHeit
TUCTIEpCUM J1I000T0 Apyroro Tumna).

Ocnadurenu Tpex- U TeBATUCTYTIEHYATHIE.

I'enepartop nickposoit turma UT-2 wim UT-3.

I'edeparop ayru trmna A15-2.

MuxpodoromeTp, nperHa3sHAYeHHBIH IS U3MEPEHHSI NOYEPHEHUMH
CIIEKTPaNbHBIX JIMHUWM.

Turnu papdoposbie Ne 5 1 6.

Yamku dapdopossie Ne 2,

Turnu xene3Hnie BMecTUMOocThiO 150—200 cM3.

[Teypr MydenpHast UMM TUTENBHAS C PETYIATOPOM TEMIIEpATyphl O
600 °C.

WznoxHuua st OTIMBKY 2JIEKTPOLOB LIMIMHAPHIECKOi (hOpPMBI Tua-
MeTpoM 8 MM, IiHoU S0—100 MMm.

Bechl aHaTUTHYECKHE.

HanwibHHUKM NS 33aTOYKH JIEKTPONOB.

CraHOK 17151 3aTOYKH 3AEKTPOJOB.

DorormnacTuHky criektporpadgudeckue Tuna 11 nUamo3uTHEHEIE.

ONIEKTPOIBI YrONbHBIE M3 CHEKTPAIbHBIX Yl Mapku C-2; HUKHMIA
¢ KparepoM [iyOMHOM 3 MM, auaMeTpoM 4 MM U TOJILUMHONW CTEHOK
0,5—0,7 MM, BepxHUI —~ 3aTaYHBaETCS HA YCEUEHHBIH KOHYC C ILIOIIA-
Kot nmameTtpoM 1,5—2.0 MM.

[IpnGop KBapueBBId UL NEPerOHKM BOABI U KMCIOT C KBAPIEBHIM
XOJOMUIBHUKOM U IIPUEMHHUKOM.

Kuciora azotHas OC.Y.21—4 uaum OCY.21—5 no TOCT 11125 u
pasbasiaenHas 1:1, 1:2. :

Corp quHaTpUeBast STUICHIMAMUH TETPAYKCYCHOM KUCAOTh! (TPHIOH bB)
no FOCT 10652, 10 %-Herii pacTsOp.

Kanpunit xsopuctsiii o TY 6—09—4711, pacrsop 0,05 Monab/om3.
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AMMoOHMI asorHOKUCTbIA 1o TOCT 22867, 5 %-Hblit pacTBOp.
AmMuaxk BoxHplit ocoboii ynctotsl o 'OCT 24147 u pacreop 1:1.
KcuneHonosslil opadxessiti, 0,5 %-Hbiit BOOHBIA pacTBOp.

BucmyT asotHoxkucnpiid mo 'OCT 4110.

Bucemyt mapku Bu00 o TOCT 10928.

CrexTpanabHO-YHCTEIM OKCHI BUCMYTA; TOTOBST CASAYIOIIMM 006pa3oM:
300—400 r Bucmyra Mmapku Bu00 pactsopsiior B 1000—1500 cm3 asotHoMR
KHCJIOTHI, pa3baBiaeHHoi 1:1. PacTBopeHHE TPOBOMAT OTHEIbHBIMH OP-
uusiMmy 1o 40—50 r meramna. IlosydeHHBIA pacTBOp HUATpaTa BUCMYTa
BBITTAPHBAIOT IO CHPOIIOOOPa3HOTO COCTOSAHMST Ha BOJsHOM 6aHe.

CrieXTpanbHO-YHUCTHIA OKCHI BUCMYTa MOXHO IIPUrOTOBUTL U3 a30T-
HOKHCJIOro BrucMyTa. B aToM ciaydae 300—400 r as0THOKHUCIOTO BUCMYTA
PacTBOPSIOT B HEOOJBIIOM KOJHMYECTBE JMCTHJUIMPOBAHHOHN BOAbI, NOKI-
KUCIEHHOM a30THOM KMCIIOTOM), ¥ BRIIAPHBAIOT PACTBOP /IO CUPOIIoodpas-
Horo cocTossHuA. [Toay4eHHBIH IyCTOM pacTBOp IepeauBaiOT HeGOIbLIN-
Md nopumamu (o 5—10 cM3) mpyM TIIATEIPHOM IepeMELIBAHUK B
KOHWYECKYIO KO0y, cogepxanyo 2000 cM? kuridnieil BOIbI.

IIpu sTOM BRINAnaeT KpUCTAJUIMYECKMA OCAIOK OCHOBHOI'O HMTpara
BUCMYTA. JIns Jyqiiell KpUCTAUIM3AlMM CONSPKUMOe KOoNObl BHOBB HO-
BOJAST OO KHUNEHMA M OocTaBaqioT Ha 2—3 4. Ilocae aToro ciampaxor
pacTBOp, OCTABJISISI OCANOK OCHOBHOIO HUTpara BucMyTa. Ocajok OT-
QWILTPOBBIBAIOT Yepe3 TUIOTHBIM PUALTP U HPOMBIBAIOT TPH pa3a BOIOHK,
ITOJKUCIEHHO! A30THOM KHCJIOTOM, ITOCHE 9Yero OCaloK IEepeHOCAT B
KBApLEBLI CTAKaH, PACTBOPAIOT HOOABNEHHUEM ropsayeil KOHLIEHTPHUPO-
BAHHOW a30THOI KMCJIOTHl, BHOBb BBITAPHUBAIOT MO CHPONOoOpasHOro
COCTOSTHMS, 3aTE€M BBICYLIMBAIOT, MpoKasiueaioT fipu SO0 °C 1o cnexrpaib-
HO-YHCTOIO0 OKCHAA BUCMYTA M XpaHAT €ro B 3aKpHITOH DaHKe.

Becht Top3uonnsie Tuma BT, npeaen sspenmsanus 1o 1000 mr.

IMpumeyaHue Jlonyckaercd npuMeHeHMe TIpHOOPOB ¢ (OTOINEKTPU-
YeCKol perucrpaumeil CHEKTpoB M JPYIMX CHEKTpaIbHBIX NPHOOPOB, HPYryX
PEaKTUBOB, MATepHaNoB U QOTOIUVIACTHHOK, 0becIleyHBalOWMX NOJyYeHHEe IToKa-
3aTeae TOYHOCTH, YCTAHOBJICHHBIX HACTOAWMM CTAaHAAPTOM.

(M3menennan penaguusa, Mam. Ne 1, 2, 3).

2.3. OnpeneleHue COAepXaHUsl cepedpa, CBUHLIA U MEIU

2.3.1. HogroroBxa npo6

CrekTpaIbHOMY aHaJIW3Y MOABEPraioT NpoOsl B BUNE CTEPXHEH nua-
MeTpoM 8 MM 1 JuHOH S0—100 MM.

ITpoOy oT6b1paIoT JOXKKONW M3 KOTIA BO BpeMS pasIMBKUA METAJIA UIH
PACIUIABIAIOT MOPOIHOK METLTHYECKOT0 BUCMYTA IO[, CJIOEM YTOJbHOTO
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MOPOLIKA B XEJC3HOM TuUIvie. PacruiaBieHHBII BUCMYT OTIMBAIOT B M3-
noxHuuy. [Ipobel m oOpasubl cpaBHEHHS 3aTAa4MBAIOT Ha ILIOCKOCTDb
HANTUJIBHUKOM.

(A3menennan penakuma, Mam. Ne 1, 2, 3).

2.3.2. IlpuroroBjeHHe oOpa3HOB CpaBHEHUA.

FoToBAT JUraTypy CBMHIIA M BHUCMYyTa, cepebpa M BUCMYTA, MEOU U
BUCMYTa. IloydeHHBIE TUTaTYpbl AHAMU3UPYIOT XMMHUIECKHMHU METOIaMHU
Y CIUTABJISIIOT B HEOOXOAUMBIX PONOPUMAX. 3aTEM JIUTaTypy pa3OaBisioT
BUcMyTOM Mapku Bu00 M nonyyaroT oOpasibl CpaBHEHHS, codepKallye
OIpe/esieHHOe KonuecTBO npuMecei (tadn. 1). Konuentpauuio npume-
ceil B o0Opaslax CpaBHCHMSI YCTAHABJIMBAIOT XMMHWUYECKUMU METOHAMH,
IIpUBEAEHHBIMHM B HACTOSIIEM CTaHOApTE.

Tadbnuuga 1

Maccosas fons npuMeceit, %
Howmep obpazna
CpaBHEHMS
CBHUR1IA cepebpa MU
i 3,0 0,50 0,020
2 1,5 0,20 0,008
3 0,8 0,08 0,003

[IpuMevanue. Maccopsle oM npuMeceil B 06pa3iiax CpaBHEHMsA MOTYT
OTIMYATBCS OT yKasaHubIX B Tabauue Ha +30 oTH. %.

(M3menennas pepakums, Uam. Ne 2, 3).

2.3.3. TipoBeneHue aHanu3a

B KauecTBe MCTOYHHKA BO3OYXICHUS MCIIONL3YIOT UCKPOBOIA reHepa-
top tTuna MI'-3 wnu UI-2, BKmoyeHHBIH MO0 CIOXHOM cxeMe. Pexum
paboTEI reHeparopa. |

CHJIA TOKA B NEPBUYHON uenu TpaHcdopmaTopa — 1,2 A;

BCIIOMOTATENIbHBIA UCKPOBOM MPOMEXYTOK — 3 MM;

AHATUTUYECKUI IIPOMEXYTOK — 4,5 MM;

BeJIUMIMHA MHAYKTUBHOCTU— (0,15 MI;

€MKOCTBh KoHzeHcaTopa — 005 MKOD.

Crektpol doTtorpadupyrotr Ha crniekrporpade Tuna UCII-28 ¢ tpex-
JMH30BOH cuctemoit ocsenteHus. Iliupuxa menu cnexrporpada 0,02 MM.
Jkcro3unms — 45 c. |

IIposiBnenue U pUKcUpoOBaHMeE IUIACTUHOK BeAYT, KakK yKasaHo B T'OCT
16274.0.
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2.3.4. O6paboTKa pe3yjabTaToB
IpuMeHsaeMbIe AHATUTHYECKUE TMHUM M TMHUM CPAaBHEHUS] NIPUBEE-
HbI B TaOx. 2.

Ta6nuua 2

JUtviHa BOSIHBI aHaTUTHYeC- I
OnpencaseMbiil 31eMEHT KO JIMHHU OTIpeeNIsaeMoTO _Iiﬂ%a BOJIHBI JIHHHH BUCMY-
31€MEHTA, HM Ta — 2JIeMEHTa cpaBHECHUA, HM
Churen 244,62 249,95
Cepetpo 243,78 249,95
Mei 327,39 279,87

KoHuedTpatMyn mpuMeceil ONMpeaensaioT 10 METOLY TpeX obpasloB
cpaBHeHUus. ITo TpH criekTpa 006pas3sLoB CPaBHEHMS U II0 WIECTH CIICKTPOB
upob6 ¢ororpadupyioT Ha OTHOW POTOILTACTHHKE.

HsMepsiioT moyepHeHUe JUHUN KaxIoM IMPUMECH IIPY TIOMOIIA MHUK-
podoroMeTpa Snp U JIUHUM cpaBHeHUsT Sy, Haxonar pasHOCTE MeXny
OYEepHEHMSIMY TUHMI ONpeleaeMoi IPUMECU M IMHWH BUCMYTE, BbI-
OpaHHOI B KayecTse JMHUM CPABHECHUA:

W3 Tpex napauiebHbIX CIIEKTPOTpaMM ONIPEIENSIIOT CpefHee apudme-
TUYECKOE 3HAYEHUE Pa3HOCTH IMOYEPHEHUM AS, .

Ho pesynpraramM doroMeTprpoBaHusi oOpa3sloOB CPaBHEHMS CTPOST
rpanyMpoBodHble rpadMKu I ONpPEeaeacHMs] TIpUMeceH.

Mo ocu opavHAT OTKIAABIBAIOT Pa3HOCTU MOYEPHEHUH TPUMECH M
OCHOBHOTI'O BEeHIECTBa, a IO ocH abcuuce ~ JIorapugpMbl KOHIEHTpauui
IpuMecy B 00pasLe CpaBHEHUS.

CogepxaHye IPUMECH B METALINIECKOM BUCMYTE HAXOIAT I10 U3BECT-
HBIM 3HAYCHUAM ASgp MO COOTBETCTBYIOIMM IPAIyUPOBOYHBIM Ipadu-
KaM.

CXOMMOCTh METONA XapaKTEpU3YETCS OTHOCHUTENbHBIM CTaHXAPTHLIM
oTknoHeHueM S He Gonee 0,03 mpu onpeaeJeHUM CBUHLA, cepebpa U He
oonee 0,1 — npu ONpeacNeHHA MELHU.

PacxoxgeHye pe3ylbTATOB ABYX NapaUieJbHBIX ompelencHuid (d) u
pE3y/bTaToB ABYX aHaMu30B (D) npu nosepuTeabHo# BepositHocTH 0,95
HEe NOJDKHO IIPeBBbIIHATh MAOIYCKACMBIX PAaCXOXIEHWMH, YKa3aHHBIX B
Tabn. 2a.
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Tadbnuua 2a

PacxoxncHue pesynb-
HaunmeHoBaHue Maccosas nons TaTOB JIBYX napan- pczigigﬁiﬂgyx
3JEMEHTA ajieMenTa, % J'ICJH;II;;I; ;r[?%cnc- atanu3on, %

CBuHe1 5.10—2 1.10—2 2:10—2
1.10-1 0,2:.10—1! 0,3-10—1
510! 1101 2-10—1
810! 0,2.10—1 0,3.10—1 L

Cepebpo 2,0 ' 0,4 0,6

3.0 0,6 0,9

Menb 1.10—3 0,3-10—3 0,4.103
1.10—2 0,3-10—2 0,410—2
1.10—1 0,3-10—1 0,4.10-1
2:10-1 0,6-10—!1 0,810

JorryckaeMble pacXoXIeHHS Uil IPOMEXYTOYHBIX MACCOBBIX HOJIEH
PACCUMTHIBAIOT METOOOM JIMHEHHOU UHTEPITONSIIMA WIH 110 popMyaMm:

d=0,26; D=0,35 MpY OIpeneNeH CBUHLUA U cepebpa,;

d=0,3f‘; D=0,45 IIPY OIIPENECICHMU MEIH,

rne C — cpenHee apudMeTHYECKOe pe3ybTaToB ABYX MapaiebHbIX Oli-
_  penencHWU;
C — cpenHee apudMeETHIECKOE PE3yNbTATOB ABYX aHAJIK3O0B.

3a pe3ynbpTaT aHAIM3a IPUHUMAIOT cpeliHee apuPMeTUIECKOE pe3yib-
TATOB [BYX IMapajUieNbHbIX OIIpEeAe/IeHH, IO TpeM CHeKTporpaMmMam
KaxJ10¢€, MOAYYCHHbIX HA OJHOM (POTOIUIACTHHKE.

(M3menennan pepakuusa, Mam. Ne 3).

2.4. OnpenejieHue couepXaHusa CypbMBI, XeJie3a, IIMHKA, MBIIIbSIKA U
TeJUTypa.

2.4.1. TlpurotoBieHue mpoObl i ONpeeReHYS CYPhMBI, Xeje3a, IHMHKA

1 r BHCMYTa ToMe1aoT B hapdopoBhiif TUTeNb, MPUINBAIOT 5—10 cm3
a30THOM KUCIOTHI, pa3baBieHHOK 1.1, U pacTBOpPSIOT NP YMEPEHHOM
HarpeBaHMM. PacTBop BBINAPHBAIOT HOCYXa, OCTATOK ITIPOKAIMBAIOT B
tedeHue 30 muH B mydene npu 500 °C mo romaydyeHUS OKMCH BHCMYTA.
[MonroToBreHHYIO Npoly pacTUPAIOT B AraTOBOM CTYIKE OO YACTHIL pas-
MepoM MuHyc 0,074 MM M 1Tepenaior Ha CHeKTpaNbHbIN aHanu3. Omnpene-
JIeHWEe BeAYT U3 JIByX Napasuie/IbHBIX HaBECOK. |

(Asmenennas pepakums, U3m. Ne 1, 3).
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2.4.2. IlpuroroBneHue KOHLEHTPATA MbILIbIKA U TEeJUTypa

KoHIIEHTpaT MBIUBSIKA ¥ TEJUTYpa NONYJaloT TPHIOHOMETPUUECKUM Me-
TOOOM, OCHOBAaHHBIM HAa CBOUCTBE KOMILICKCOHATA BUCMYTa B AMMMAYHOH
cpene (npu pH 8) npu nprubarneHUN COMTH KBNS NEPEXOIUTh B KOMIUIEK-
COHAT Kajbivsd. BbITeCHeHHbIA BUCMYT BBINIAAdeT B BHAE TMIPOOKKCH,
VBJIEKasl ¢ CODOY MBILUBAK, TEUTYP U IpYIve TPEXBANEHTHLIC META/IbL.

[Hects HaBeCOK BHCMYTA IO 3 I' MOMELIAIOT B KOHHYECKUE KOJIObI U3
KapOCTOMKOIro crexyia BMectuMocthio 250 cm3, mpmwiusaiot 15 cM? asor-
HOW KMCIIOThl, pasbapieHHOM 1:1, 3aKppIBAIOT YACOBEIM CTEKJIOM U IIpHU
yMePEeHHOM HArpeBaHUHU pacTBopsior. [Tocsie pacTBOpeHMsI HABECKH ACOBOE
CTEKJIO CHUMAIOT U PACTBOP KMIISTST A0 YAAJIEHUS I1apoB OKHACIOB A30T4.
3arem mpwimealoT 45 cM? ropsidero 10 %-Horo pacrsopa TpwioHa b #
ropsiyeil BoOJOM HOBOAAT 00beM pacraopa mo 100 em3. Tlocie aroro
J00aBJISTIOT MHAMKATOP KCHJICHOJOBBIHA OpaHXeBbIM (2—3 Karjin) U TUT-
pyioT pactBop 10 %-HbIM rops4uM pacTBopoM TpuyioHa B mo mepexoia
MAaJIMHOBOI OKpackH B XKENTYIO. |

PactBop He#Tpanusyior aMmmMuakoMm qo pH 5 1o HHIMKaTopHO# Symare,
TUTPYIOT TOPSTYMM PacTBOPOM TPWIOHA B 10 1TOSIBJIEHMs XKEJITOro OKpariu-
BaHusi, HOGABAAIOT 5 cM3 pacTBopa aMMmuaka, pasGasnexsoro 1:1, 4—5 cm?
pacTBopa xiopHcToro Karbuus 0,05 Mosib/mM3 M KAIATAT 2 MUH 1O BbIITane-
HUSI ocaka. M306ITOK XJTOPUCTOIO KANbLMSA TIPUBOOWT K YBEIIMYEHUIO MACCHI
KOHIIEHTpATa, T.¢. YMEHbILIIEHHIO KoadduiireHTa o0oralueHus.

Ocamok oTcTavBalOT IMPH CJ1a0OM HarpeBaHU¥ B TedeHHe 15 MHUH,
QUIBTPYIOT uepe3 IUIOTHBIN GUABTP U HPOMBIBAIOT ropstauM S5 %-HbIM
PaCcTBOPOM a30THOKMCAOrO aMMOHMSI. 3aTeM OcaloK Ha PUibsTpe pacTBo-
PSIIOT B HEOOJBIIOM KOJIMYECTBE ropsaueil a30THON KMC/IOTHI, pa3baBieH-
Hoit 1:2, cobupasi pacTBOp BO B3BELUIEHHYI0O (apdopoBy0 HaLIKy IS
BHIITAapHUBaHKsA. B 3Ty Xe wamky cobupaloT pacTBop euie ot ABYX Hapaj-
JIEJIbHBIX HABECOK BUCMYyTAa. PacTBop BBITAPUBAIOT NpHU caboM Harpena-
HHUM, 3aTEM HA Topg4yed 3aeKTpoIUiuTKe. Kpas ocTeiBiIel yaliky oOMEI-
BaloT 2—3 cM? a30THOI KUCIOTHE M CHOBA BBHINAPWBAIOT NPU ClaboMm
HarpesaHud. Ocagxox npokanuBarwT B mygene 30 mud npu 500 °C 1o
00pasoBaHUA CIIEKTPAIBHO-YMCTOrO OKCHAA BUCMYTa. YalluKK C OKCHIIOM
BUCMYT4 B3BCHIMBAIOT, OMNPEASIAIOT MACCY OCaAKd M YCTAHABIUBAKOT
kKoo dbuIeHT 000oralCHUSA NeIeHMeM HCXOOHOM HaBeckKu 9 r (3 HaBecku
rno 3 r) Ha Maccy noJjiydeHHoro ocaaxka. KoHUEHTpaT NnepesarT Ha CneKT-
pansHBIA aHa 3. OMHOBPEMEHHO Yepe3 BECh X0 AHAIU3A ¢ KOJTMYECTBOM
pEAKTUBOB, PACXONYEMbIX HA TPM MMAPAUIEABHBIX HABECKM, MPOBOIAT
KOHTPOJIbHBINA OITBIT /19 BHECCHUS MMONPaBKU B PE3YJIbTAT aHAIN3A.
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2.4.3. IlpuroropaeHue o6pa3LOB CPaBHEHUS

10 r crnekTpaIbHO-YMCTOrO OKCHAA BUCMYTA PACTBOPSIOT B a30THOM
Kuciore, npubasaaior no 10 cM? pactBopos, comepxammx 1 Mr/cm3
XeJie3a, CYpbMBbl, IIMHKA U MBIILbSIKA.

PacTBop BBINAPMBAIOT JOCYXA, OCTATOK IIpoKanuBaioT mpu 500 °C.
Octatoxk cmaumBaloT Bopoif (2—3 cm?) u nobasisiior 10 cM3 craHaapTHOro
pacTBopa Teanypa (KoHIeHTpauus 1 Mr/cM?). Octatox BBICYIIUBAIOT [IPU
ciabom HarpeBaHWM. IIpUroTOBNEHHE CTAHIAPTHBIX PACTBOPOB — IO
mpunoxeHuio Kk 'OCT 16274.1.

[Toryuaror ocHoBHOI obpazelr, conepxanmii o 0,1 % xenesa, CypbMBl,
LIMHKA, MBIUbSIKA | TeJutypa. O6pasiibl cpaBHEHUS C COIEPXAHUEM IIpUMe-
cet 0,03; 0,01; 0,003; 0,001 % roToBaT MOCHENOBATETEHBIM Pa3baRIEHHEM
OCHOBHOTO 0Opa3sla CpaBHEHHS CIEKTPAIbHO-YHCTHIM OKCHIOM BHCMYTA.

24.2,2.4.3. (A3menenHas penaguus, Uam. Ne 1, 2, 3).

2.44. TlpoBeneHue aHanU3a

Haseckn mo 30 Mr noaroroBieHHbIX Hpob U o6pa3HOB CpaBHEHWS
[IOMEUIAIOT B KpaTepbl YroJAbHBIX 3JEKTpomoB. OT Kaxnod npobbl u
obpasiia cpaBHEHUS IOTOBST TO IBa 3JEKTPOIA.

CriekTps! dotorpadupyior Ha criiektporpade tiia UCIT-28 ¢ tpexstuH-
30Boit cucremoit ocsewlenus. Hlupuna memt — 0,025 MM, ciwia Toka ayru
— 15 A or redeparopa tuna JIT-2. Okcnosuims — 40 c¢. B kaccety mome-
AT [1Be (POTOIIACTHMHKM: B KOPOTKOBONHOBYIO 06/1aCTh CIIEKTPa — CITEKT-
porpabuveckyio tMna I, B IIMHHOBOJHOBYIO — IUAMO3UTUBHYIO.

JU1A mocTpoeHust XapaKTepuCTUYECKOH KpUBOIl Ha TY X€ IUTACTUHKY
¢oTorpadupyIOT CHEKTp XeJe3a Yepes AeBITUCTYTIEHYAThIH 0CnabuTeD.
IIposiBnenue 1 puKCHpPOBaHUE ILTACTUHOK BeAyT, KaK ykazaHo B [OCT
16274.0.

2.4.5. ObpaboTKa pe3y/abTaToB

Ha mnonyyeHHBIX cITeKTporpaMmax M3MEpSIOT IIOYEpHEHME (Si+g)
JHHUA CIeAYIOUIMX [UIMH BOJH (Taba. 3) ¥ MUHHMAJIbHOE JIOYEPHEHUE
(¢oHa cripaBa U cleBa OT HUX.

Tadobnwunua 3

OnpenengeMblit 31EMEHT HvHa BONHBI aHATUTHYECKOM JIMHUM, HM
XKenezo 302,06
CypoMa 231,15
Hunk 334,50
MpHIBIK 234,98
Temmyp 239,57
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CpenHee U3 IBYX ITOYEPHEHUM PoHA NPUHUMAIOT 32 UCTHHHOE [1049ep-
HeHue ¢ona. MsMepsioT crerneHb MHTEHCHUBHOCTH UISI IIOCTPOCHMSI Xa-
PAKTEpUCTHYECKON KPUBOIL.

Ilo xapaxtepucTidecKoil KpruBoi (GOTOILIACTUHKY HAXOIAT COOTBET-
CTBYIOILME U3MEPESHHBIM IIOYEPHEHHMSIM 3HAYEHUS] Jorapu¢pMOB MHTEH-
cuBHocTH 187, 4, lgld,‘

1
BeIyycnsiior 3HavyeHue lg -Ii'- , HaxomaT cpemHee apudMeTHMEeCKoe
&

Pe3yJIETATOB, TIONYYEHHBIX 10 TPEeM CIIEKTPOrpaMMaM KaXIoro rpagyHpo-

BOYHOTO 00pasia (lg ——”—] op M CTPOSAT rpalyupoBOYHBIE IPadUKM B

1y

KOOpJMHATAX g —Iﬂ , 1gC, rne C — coaepxaHue NpUMECH B obpasiax
b
CpaBHEHMS B IpoleHTax. Bce pacuersl NpoM3BOAST, MOJb3YSICh pacyer-

HBIM IIpUOOPOM. ,
ITo 1omy4eHHBIM TPALYUPOBOYHBIM IpadMKaM HAXOOSIT colepXaHue
[IpHMecer, COOTBETCTBYIOMIEE BEIUNCACHHEBIM US IPo0 3HAYECHUAM

IH
(1g '};] cp

PacxoxaeHusi pe3ynbTaToOB ABYX NApaJUIEIbHBIX ompeaeneHuit (d) u
pe3yyIbTaToB ABYX aHann3os (D) npu posepuTesbHOI BeposgTHOCTH 0,95
HE [OJDKHBI MPEBLINIATH NOITYCKAEMBIX PAaCXOXACHWM, YKA3aHHBIX B
Tabn. 3a.

Tadbnuua 3a

PacxoxnecHne pesynh- | PacxoxiaeHue pe3yrb-
Haumenosanune MaccoBasi o5
3TEMEHTA asemenTa, % T}";;;B &ngngﬁgmfn%' TATOB ABYY 2HATH30B,
Keneso 5.10—4 2:10~4 2.10—4
1.10-3 0,3.10~3 0,4.10—3
5103 2:103 2.10-3
1.10—2 0,3.10—2 0,4.10—2
2:10—2 0,6.10—2 0,810~
CypeMa 5103 2-10—-3 2103
Luuk 1.10—2 0,3-10—2 0,4-10—2
2102 0,6:10~2 0,8-10—2
Mbuubsik 1.10—3 0,4-10~3 0,6-10—7
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IIpodonxncenue maba. 3a

HasMeHOBALME Macconas ROl PacxoxaeHue pe3yib- | PacxoxmeHue peayiib-
2J1eMEHT2 :-)J]eMeHTaf{ % T::&B Ozgg;‘ﬂgﬂgﬁf"% TaToB ﬂBy%aHMHBOB’
Temryp 5.10—5 2105 3.10—3
1-10—4 0,4-10—4 0,610
5.10—4 2.10—4 3-10—4
1.10-3 0,4-10—3 0,6-.10—3
2-10—3 0,8-10—3 1.10—3

—

JomnyckaeMbie PAacCXOXIEHUS Ui IPOMEXYTOUHBIX MacCOBbIX
HoJie pacCYMTHIBAIOT METONOM JHMHEHHOW MHTEPNOJSIIUKM MIH 110
dbopMynam:

d=0,32’; D=O,45 IpH OMPEACNIEHHU Xele3a, CYPbMBI ¥ LIMHKA;

d=0,4f; D=0,6C: IIpH OIpelic/icHUM MBIIIbAKE U TeJUIypa,

raie C— cpenHee apHPMETUUECKOE PEIYILTATOB ABYX aHAJIU30B;

C — cpenHee apudMeTUYECKOE PE3y/IbTATOB NapaJUleJbHBIX OIpene-
JIEHUH.

3a pe3ynbTar aHAINW3a NPUHUMAIOT cpeaHee apupMeTHIECKOe Pe3yilb-
TATOB JBYX HApaJUICIbHbIX OIpEeNe/ieHUM, IMOJYYeHHbIX HA OJHOKH (OoTO-
IUTAaCTUHKeE ([IpU OonpeaeJeHHH MbILIbSIKA ¥ TEJLUIYpa FOTOBAT JBA KOHIIEHT-
para, KaXAbl U3 KOTOPBIX MOMYy4YalrT OOBEAMHEHUEM PACTBOPOB OT TpeX
HABECOK BHCMYTA).

244, 2.45. (Mamenennas peaakuud, U3m. Ne 2, 3).

3. CIIEKTPAIBHBIA METOJ AHAJIN3A BUCMYTA MAPKH Bu00

3.1. CymHocTh MeToza . .

Meron ocHOBaH Ha BO30YXICHUH U pBI‘I/ICTpaLIHH CTIEKTpA JIEMEHTOB
OCHOBHI M [IPUMECEH B KY€ IOCTOSIHHOTO ToKa. KoJIMyecTBEHHYIO OLIEHKY
coiepXaHMs TpUMeECEH IMPOBOSAT METOAOM CpPaBHEHUSI MHTCHCUBHOCTEH
CNEKTPOB 1Ipo0 M 00pa3loB CpaBHEHHUS.

TTpsiMo¥t crieKTpanbHBIA MeTod 0OecIieYBaeT OlIpeIeeHUe TIpUMeceil
B METAJUIMYECKOM BHUCMYTE B IIPOLIEHTAX B CIAEAYIOUIMX KOHLIEHTpALMIX:

cepebpo OT 3-10_6 1o 3 10"“ |

MEeIh > 3107° » 1. 10_

KaaMutit > 1.107° » 1.107%
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TEJULYp » 31074 » 3-10*2;

CBUHEIL » 31072 » 2-10"2;
LIMHK > 1.107° » 1-10'"1;
CypbMa > 3.107% » 1‘10_2;
XKee30 > 31074 » 3-10"2;
KODAJIBT > 1.1074 » 1-10“2;
Maprasei] > 11072 » 31074

(M3menennas penakous, Vsm, Ne 2, 3).

3.2. Annaparypa, peakTWBbl ¥ PacTBOPBI

Crextporpad ksapuesbiii turna UCII-28 ¢ TpexmmH30BO#M cHcTeMOU
ocseleHns (MOXHO HCIOJIB30BaTh KBApIEBBI cnekTporpad cpeaHei
AMCTiepCuH JIIOOOro Apyroro TUIIA).

Ocnaburenu Tpex- U ICBATUCTYIIEHYATHIE.

I'eseparop ayru tuna AT-2.

MCTOYHUK TIOCTOSIHHOIO TOKAa, 00eCHeYnBaAOIUN HaNpsskeHHE HE
meHee 200 B u paccumTaHHbIi Ha Harpy3ky He MeHee 30 A,

MuxkpodoTroMeTp, TpelHA3HAYCHHBIR U1 U3MEPEeHHUsT MOUEepHEeHUH
CIEKTPATBHBIX JTUHUMN.

Becul ananuTH4YeCKUE.

DJIeKTpOBb! YIOJMbHbIE U3 CIIEKTPANBHBIX yrilei Mapkuy C-2 — HUXHUHA
C KpaTepoM TIyOHHOU 6 MM U IMAMETPOM 4,5 MM.

CTyIiK# ¥ IMeCTUKU CTAJILHBIE U araToOBhIE.

DorormracTiHku criekrporpaduueckue Turos I u YOIII.

CTaHOK JUISL 3aTOYKH YrONBHBIX JEKTPOLOB.

BOXChI, KIOBETHI, CTEKJITHHBIE KOAMAYKY JIs1 XPAHEHMST SJIEKTPOIOB.

Popmanun o 'OCT 1625.

Criupt aTwioBbli pekTudukopaunbiit o FTOCT 18300,

®enon mo TY 6—09—5303 wmm wieid MemuuuHckuilt bd-6, pasdas-
JIEHHBIA TIIOBBIM criupToM 1:5.

BakenuTOBBIH K/, TOTOBST CAelyIolyM obpa3oM: 25 T deroma u 25 1
dhopMaIMHA [TOMEIAIOT BO B3BeileHHYI0 (GapopoOBYIO YAlIKY ¥ HArpeBa-
[OT Ha BOIOSIHOU OaHe, 3aTeM Ho0aBiIdgloT 5—7 cM? aMMMaKa U CTasAT Ha
BOOSHYIO KUITANYIO OaHIO (AMMMAK FOTOBSIT HACBILIIEHUEM TPUIUCTIILIATA
Bofbl). Kieit Bapsit 5—6 4, rioMeuniMBas najouykoi QO tex Iop, IOKa OH
HE CTAHET XKEJITO-THTAPHBIN, MPO3padyHbIi. BeITSHYTad KBapLeBOM TaI0Y-
KO HHUTb K€ NOJDKHA OBITE TOHKOM M XpYIKOH, KNed He JO/DKEH
naxyyrs. Korma xiei rotos, ero B3BEeUIMBAOT U Cpasy A00aBIsIIOT CIIUPT
I Tony4eHus1 5 %-Horo pacTtsopa.

BakenUTOBBIA KJIEi XpaHST B CTEKIAHHOH O6aHoOYKe ¢ NpPUTEPTOH
TIpOOKOIA.
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Bechl Topsuonssble Tina BT, npenen B3penmBanus o 1000 mr.
O6pa3ubl CpaBHEHHS, TIPUIOTOBJIEHHBIE 110 JIPHIOXEHHUIO.
(Mamenennan penakumsa, Usm. Ne 1, 2, 3).

3.3. TloaroToBka npod

5—10 r MeTaJjuIM4ecKoro BUCMyTa IpoOsT 4O ITOPOIIKOOOPA3ZHOIO CO-
CTOSIHUSA, PACTUPAIOT B araToBOU cTynke. [Topolllox MeTasia cMelIBaloT
B KBapLEeBOM TULJIEe C rpadUTOM MOpPOIUKOBbIM B cooTHoweHur 30:1. K
‘cMecH 1o6aBnsoT 5 %-HBIN CIIAPTOBOM pacTBOp 0AKEJIUTOBOIC KJIes WIN
CIIUpPTOBOro pactBopa kiess b®P-6 us pacuera 2 cm3 Ha 25 r mopoluka.
CMech TIHATeNbHO pasMENTUBaIoT, oacyivBaoT mpu 100 °C u pactupalor.

(A3menennan pegakuma, Ysm. Ne 1, 2).

3.4. (Mckmoven, U3m. Ne 2),

3.5. IlpoBenenue aHanmza

YrosibHBIE 37EKTPONBI TPEABAPHTENBHO OOXKHUTAIOT B IYTe [IOCTOSSHHO-
ro Toka cwioi 12 A B Tedenue 15 c.

ITocie obxura B Kparep YroibHOTo 3A€KTpoAa 3arpyxamot 1o 30 mr
nopoiiixa 1mpo0sl M 06pasLoB cpaBHeHMd. s xaxnoro obpasna cpasHe-
HHsL OepyT IO TPH, npolbl — IO IHEeCTh HaBeCOoK.

Jns perucTpaluuM CIIeKTPOB UCTIONL3YIOT criekrporpad tuna UCIT-28
C TPeXJIMH30BOH cucreMoil ocseuieHvs. lupuna wenu — 0,01 mm.
[epen wenrio criekTporpada ycTaHABIMBAIOT ABYCTYIIEHYATHI ociabu-
TeJIb CO cTyneHbkaMu nporyckaemoctd 10 u 100 %. IlpoGel u o6pasiib
CPaBHEHMSI CXKUTAIOT B AyTe [MOCTOSAHHONO TOKA cuilol 12 A. Dkcno3unus
— 2 MuH. CriekTpsl 06pa3ioB cpaBHeHHs U pod GoTorpadupyIoT Mo Tpu
pasa Ha ABYX NapaJUIEeNbHBIX ITACTHHAX. XapaKTepUCTUYECKYIO KPHUBYIO
(POTOTUTACTUHKHA CTPOAT 1o MapkaM uHTeHcuBHoctn (TOCT 24977.1,
[IpUIOXEHUE 2).

ITposiBneHue u pUKCUpOBaHME ILIACTHHOK BEAYT, KaK yKazaHo B [OCT
16274.0.

3.6. O6paboTKa pe3ynbTaToB

IMoacuyeT pe3ynrbpTaToB aHaIU3a IPOBOAAT, KAK YKAa3aHO B II. 2.4.5.

ITIpuMeHsieMbie aHAUTUTHYECKUE JIMHUY [IPUBEIEHbI B TabI. 5.

Tad6nuua 5

JsTHHa BONTHBI AHANMTHYECKOW JIMHWU

OnpeneAeMEI A 3JIEMEHT
ped MEIR 3 H OTIpEeNIIEMOT0 3JIEMEHTa, HM

Cepebpo 328,07
Menb 324,76
Kanmuit 228,80
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Hpodoancenue maba. 5

WHA BOJHB aHAUIMTAYECKOW JTMHHA
OHpGﬂCJISICMhIH SNEMEHT lln OIIpEacAsIEMOro JIEMCHTa, HM
Temnyp 238,57
Csunen 283,31
InHk 334,50
XKeneso 271,90
Mapraseu 279,48
CypbMa 259,81
Kobansr 341,26

CxonuMOCTb METO/Ia XapaKTepU3yeTCs OTHOCHUTEIPHBIM CTAHIAPTHBIM
oTK1oHeHWeM 5 He Bonee 0,2 npu ornpeneieHU cepebpa, MeIud, CBMHIA,
KobanbkTa, MapraHia, CypbMbl, Xxene3a U He boxee 0,3 — 1ipu onpenene-
HUHM KaIMUS, TeJUTypa, [IHHKA.

PacxoxneHHst pe3yibTaTOB JABYX IApAJICAbHBLIX ompeneneHuil (d) u
pe3yJbTaToOB ABYX aHamm30B (D) npu mosepureabHoU BeposiTHocTH (0,95
He JOJIXHBI IIPeBBIILIATh 3HAYEHMI, YKa3aHHBIX B Ta0d. Sa.

Tabnauua S5a

PacxoxeHHue peiyns- i PacxoxineHue pe3yib-
HaxmeHoBaHwWe MaccoBag gons
37IEMEHTA aneMeHTa, % T:LT&B fr?gn&a&%?ﬂ%— TaToB nBy’égaHaBm’OB'
Cepebpo 3106 1.10-6 2-10—6
% (Sh {3 1-10-3 04103 0,6-10—3
3.10-3 1.10—5 2.10—5
1.10—4 0,4-10—4 0,6-10—4
3104 1.10—4 2.10—
CaHRell 3103 1.10—3 2-10-3
1102 0,4.10—2 0,6-10—2
2-10—1 0,810—2 1.10—2
Kobaner 1-10—4 0,410~ 0,6-10—4
510—4 2-10—4 3.10—4
1103 0,410-3 0,6.10—3
5.10—3 2.10—3 3-10—3
1.10—2 0,410—2 0,6-10—2
Maprauer 1.10—5 0,410~5 0,6.10—3
2.10-5 1.10—5 2105
1.10—4 0,410 0,6.10—4
3-10—4 1.10—4 2-10—4

64




Ilpodoaxcenue maba. Sa

HavMeHoBaHHe MaccoBast 10/ PacxoxaeHve pe3yib-| PacxoXneHHWe pe3yiib-
3JIEMeHTa 3;IeMeHTaf[ % T::&%?g;gﬁgﬁ%?ﬂ% TaTOB IIBY)g(é aHAITH30B,
Cypbma 3.10—4 1.10—4 2.10—4
1.10-3 0,4.103 0,6-10—3
3.10-3 ]-10-3 2.10-3
1.10—2 0,4-10—2 0,6-10—2
XKeneso 3.10—4 1.10—4 2.10—4
1-10—3 0,4-10—3 0,6-10-3
3103 1-10—3 2.10—3
1.10—2 0,4-10—2 0,6-10—2
3102 1.10—2 2:10—2
Kagmuit 1.10—5 0,6-10—3 0,810—3
3103 2103 2.10-5
1.10—* 0,6.10—4 0,8.10—4
3.10—4 2-10—4 2:10—4
1.10—3 0,6-10—3 0,8-10~3
Temryp 3104 2-10—4 2:10—4
1.10—3 0,6-10—3 0,8-10-3
3.10-3 2:10—3 2-10—3
1.10—2 0,6:10~2 0,8.10-2
3-10—2 2:10—2 2:10—2
Huuk ‘ 1.10-3 0,6.10—3 0,8.10—3
3.10—3 2.10—3 2-10—3
1-10—2 0,6.10—2 0,8-10—2
2:10~2 2-10—2 2.10—2
1-.10-1 0,610~ 0,8-10—1

JomyckaeMpie pacXoXHeHUs ISl TIPOMEXYTOYHBIX MAacCOBbIX HOJIEi
PACCUMTHIBAIOT METOAOM JMHEHHOW MHTEPIIOALKA WK 110 GOpMYyJIaM:

d=0,46; D=0,65 IIpH ompeesieHHd cepebpa, Meau, CBMHLIA, KoOaibTa,
MapraHiia, CypbMBbl U X€Je3a;

d=0,6C; D=0,8C mp¥ oNpeleNeHN KAIMUS, TeJUTypa U HMHKA,
rie C — cpentee apudMeETHIECKOe PE3Y/bTATOB ABYX aHATM30B;

M

C — cpenHee apudMeTHYECKOE Pe3YIbTATOB MapaJuleJbHBIX OIpene-
JICHWH.
3a pe3ynbraT aHAIM3a NPEHUMAIOT cpefHee apudMeTUIeCKOe Pesyiib-
TATOB [BYX MApAUIENLHBIX ONpefeNeHuit, 0 TPeM CHEeKTPOrpaMMaM
KaXJ0e, IOJIYYeHHBIX HA OfHOM POTOTUIaCTUHKE.
3.5, 3.6. (M3menennas pegakumsa, Uam. Ne 1, 2, 3).
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HHPHITOXEHHE
Oba3zamenwroe

INPUTOTOBJIIEHHUE CTAHJAPTHBLIX PACTBOPOB 1 OBPA3I10B
Ui TTIOCTPOEHMA T'PAAYHUPOBOYHOI'O FPA®UKA

OcHoBoOl UIf NPUTOTOBJICHUS 00pa3ioB CPABHEHHWS CIYXWUT BHCMYT Mapok
Bu0000 wm Bu000. Ilpumecu BBOmAT CTAaHOAPTHBLIMM pacTBOpaMy Ha rpadur
TIOPOLIKOBHIM, KOTOPLIM CMELIUBAIOT B cooTHOoLeHMU 1:30 ¢ BUCMYTOM.

CraHgapTHHIE PACTBOPEI TOTOBAT mo mpunoxernio x FOCT 16274.1 ¢ mdo-
[TOTHEHHEM.

CranpapTHeIM pacTBOp B Meay U xaaMusa: B MEPHYIO K0a0y BMECTUMOCTRIO
100 cM3 nepenocar mo 10 cM3 cTaHIApTHRIX PacTBOPOB A, coAepXalllMX IO
5 mr/cM3 Memn ¥ xagMud. JoBOIAT N0 METKH BONOH, NepeMelIHBAIOT.

1 cM3 pacTtBOpa B conepxur no 0,5 Mr MeJH ¥ KaaMus.

Crannaptheiit pactBop [l Mapraxua u cepebpa: B MepHYyIO K06y BMECTHUMOC-
110 100 cM> mepeHocsaT no 10 cM3 cTaHAapTHBHIX pacTBopoB B, colepXailiux To
1 mMr/cM3 Mapradua u cepebpa. JoBoasaT G0 METKY BOJOMH, repeMEIIMBAIOT.

1 cM3 pacteopa JI conepxur rio 0,1 Mr Mapradua n cepebpa.

O6pa3sen cpaBHeHHst Ne |: B KBapLEeBYIO Ui TOPOILIACTOBYIO YAlLUKY TOMe-
watoT 2 r rpadura NOPOLIKOBOTO M PaCYETHOE KOJMYECTBO CTAHAAPTHBIX PAacTBO-
POB, YKa3zaHHOe B Tab/IMLE.

PacTrop BhITIapuBalOT OoCyXa o HH(bpaKpac:HOH JIAMTION TIpH TeMIepaType
(100+10) °C.

MeTonoM riocaenoBarebHOTO pa3daeiieHns obpasna Ne | ¥ KaXxaoro BHOBb
MPUTOTORNEHHOYO 06pasiia rpadUTOBLIM TIOPOIKOM B 23 pasa NojIyJdaioT CEpUIo
pabounx 0oOpa3loB cpaBHEHUS.

[To 1 r xaxnoro U3 NPUTOTOBJIICHHBIX 0OPa3LIOB NOMELIAIOT B CTYIIKY, N00aB-
ot 1o 30 © MenxousMenbueHHoro BucMyra Mapox Bu0000 wim Bu000, Tiua-
TEJIbHO NepeTvpaleT. 3aTeM B ABa TIpHeMa Mo 2 cM? A0GABNAIOT CNMPTOBOM
pacTBop GakenuTOBOTO Kied wiaM Kiegd BP-6, KaKanlii pa3 BEICYILIABAY PAacTBOP
kned nipu temneparype {100:10) °C, 1 BHOBbL nepeMELIMBAIOT.

OOpasipl cpaBHEHUA XpaHAT B O10Kcax Ay 6aHKax ¢ KphlLIXaMH.

.

KonmdecTso CTaHAAPTHOrNO PACTBOPA, CM, Maccopasi nona
HeoBXolMMoe I M3TOTORIeHMA obpasua No | NpuMecH, %, B
OnpenenseMblit pacyete Ha 30 r
INEMEHT BHUCMYyTa (rpagpur
3 MOPOILIKOBBIi:
pacTBOp 5 Mr/cm pacTBop B pacteop J BHcMyT 1:30)
Mapranen — — 1,8 0,0003
Cepebpo - —_ 1,8 0,0003
Kagmuit — 1,2 — 0,001
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Ipodonxcenue mabauybt

Koay4ecTBO CTaHAapTHOTO PacTBOpa, CM,
HeoOXonumMoe 1N WaroropiaeHust obpasua Ne |

Maccorasa nons
npuMecH, %, B

OnpenenseMbiit pacuete Ha 30 r
IEMEHT BHCMYTa (Tpa QHT
oy S| paomop | e 1| ot
Men — 1,2 — 0,001
KobGansr 1,2 _ . 0,01
CypbMa 1,2 — _ 0.01
Xenrezo 3,6 — _ 0.03
Temwryp 3,6 _ . 0.03
CBHHEl 3,6 _ . 0.03
HuHk 12,0 - — 0.1

(A3menennas penakums, Mizm. Ne 2, 3).
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