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Heco6uonenne cTanpapra npeciepyercd No 3aKOHY

Hacrosmu#i ctaHgapT yCcTaHaBJHBAeT CNeKTPAJbHBIH MeTon onpe-
LesieH:isl mpuMmecell BoJbppama, Kaabliis, Ko6aabTa, MeaH, MOJHOAeHA
U HaTPHUsl B TaHTage (MpeABapHTENbHO NepeBe/leHHOM B OKHCh) H B €ro
OKHCH,

Merton ocHOBaH Ha BO30YKJACHHH H perucrpaunu (dotorpadHuec-
KON HJH (pOTO3JIeXTPHYECKOH) IYroBHIX 3MHCCHOHHBIX CIEKTPOB aHa-
JH3upyeMbIx 00pa3nor U 06pa3lUoB CPaBHEHHS.

IinTepBanbl OnpejesasieMbX MacCCOBBIX J0JIel MpuMeceil:

Boashpam o1 1-107% no 1-107%

KaJbl UM » 1-107% » 3-107%
Ko6aJabT » 11074 » 1-10°Y
MeIb » 1-107% » 3.107%
MOJIHG e H » 1.107% » 1.10°1;

HaTpHit » 1.107% » 1.10°L

1. OBILUE TPEBOBAHHA

1.1. O0wue TpeOOBaHHS K MeTOAYy aHaJH3a H TpeGOoBaHuUS 06e30-
racroerii — o OCT 18904.0 ¢ gononHeHHeM: 32 pe3yJbTaT aHaJH3a
NPHHUMAIOT CPeHee apH(MeTHUIeCKOe ABYX NapaJJlesbHBIX ompeneJe-
HUH, KaX10e M3 KOTOPBIX BHINOJHAIOT H3 OT/AeNbHONH HaBeCKH.

2. ANIMAPATYPA, MATEPHAJIbI U PEAKTHUBDI

Cnekrporpad  audpakuuoHHen  rtina JAPC-13 ¢ peweTkoit
600 1iTp/MM HJIM aHAJOTHYHBIH.
@orossnektpudeckas yeranoexka JPC-36 nan LDPC-44,

tiznarve odunmpanbtoe MepeneuaTka BocnmpeuieHa
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D/eKTPOHHO-BHIYHUCJHTENbHAS MalllHHa «Uckpa-1256»  uan
«J1-3—28» UKW aHAJOTHYHOTO THIIA.

Tenepatop ¥YI'3-4 uau suinpamurens 250—300 B, 20—30 A.

Muxkpogortomerp tina M®-2 uan aHanorHyHbI.

Cnekrponpoekrop IIC-18 uau aHamoruuHbIA.

Becrl aHa/uTHYECKHe.

Bechl TexHHUeCKHE.

Bu6poycTaHoBKa MJIH APYyroe yCTPOHCTBO AJs NepeMeNIMBAHHA R
pacrupaHusa npob.

CTYNKH H NeCTHKH H3 TaHTaJa H H3 OPTaHHYECKOro CTeKJa.

Ieus MydeabHas.

Hlkag cymuabHBIHA.

[TauTKa 37€KTpHYECKasl.

CTaHOK JJIsi 3aTOYKH YIOJIbHBIX 3JEeKTPOMOB.

Yrau cnekrpanapibie OCYH-7—3 uau C-3, nuamerpom 6 mwm.

DJEeKTPOBl, BHITOYEHHBE H3 CIEKTPaJIbHBIX YIJeH:

THNA «PIOMKa»: aHaMeTp Kparepa —4 MM, riyOWHa KpaTepa —
4 MM, BEICOTAa HapPYXKHOH CTEHKH — 5 MM, BHICOTa HOXKH — 3 MM, JTHa-
MeTp HOXKH — 2,5 MM;

aHaMeTp — 4 MM, BBICOTa 3aTOYeHHOH yacTH — 10 MM.

Muauer menuumunckui no F'OCT 21241.

MepHuK U3 HepxkaBelouieH cTaJu.

Bapuii yraekucawit no TOCT 4158.

Boasgppama (VI) oxuce.

Kaauit ceprokucaniii mo F'OCT 4145.

Kaapuuit azorHokucabit 4-soasniit no FOCT 4142.

Ko6anwra (II, III) okucy no TOCT 4467.

Mean (II) okucs no 'OCT 16539.

Mouau6aera (VI) OKHCB.

Harpuit xnopucretit mo TOCT 4233.

Cenney asyxaopuctsiii no FOCT 4210.

Cnupr aTHaOBHE pekrtudukoBannbit no FOCT 5962 uau cnupt
3THIOBHIH pexTH(HKOBaHHLIH TexHHyeckuit mo I'OCT 18300.

Cypemu (1II) okucn.

TaHTan mopollkooGpasHblil BHICOKOM UHCTOTH HMau TaHTanda (V)
OKHCb, UHCTast N0 ONPeleasieMbIM MPHMeCIM.

doronaacTuiku cnektpanbisie tHn I, Tan 1I, 9C uan ananorud-
Hble, o0ecrneuyuBalollifle HOpMaJbHble NMOYepHEeHHsT (HOTOMETPHPYeMbiX
JIHHHH H (OHaA crekTpa.

ITposiBHTE/NIb KOHTPACTHBIM.

DHKCaxK KHCJBIH.
CraHAapTHBI PacTBOP KaJbUHg C MAacCoBOH KOHUeHTpauneH
10 Mr/cm3: HaBecKy a30THOKHCJOrO Kajbliuss maccoil 5,8902 r pacrtso-
PAIOT B BOJe, MEePeBOISAT B MepHyio koaby Ha 100 cM®, RmOBOAAT [0
METKH BOJOH H IepeMellHBaIoT.
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3. MOATOTOBKA K AHAJIU3Y

3.1. [IpurotroBaenue 6ydhpepHOH CMecH

HaBecky XJIODHCTOTO CBHHL@ MacCOH 7,4 r, CepHOKMCJOrO KaJHs
maccoit 2,5 r, yraekncyaoro 6apus Maccod 0,25 r M OKHCH CYpPBMH
maccoii 0,1 r THiaTenbHO MNeEpeTHPAIOT B CTyNKe B TeueHHe 1,5—2 y
uau Ha BHOpoycTaHOBKe B TeueHHe 40—50 MuH.

32. llpuroroBaenune ob6pasunuoB cpaBHeHHusa (OC)

O6pasiusl cpaBHenus rotoBAT no I'OCT 18904.6.

3.2.1. T'osmoBHO# o6paser cpaBrenuss (['OC) roToBaT cMelWHBaHUEM
OCHOBBl C PacTBOPOM KaJbl}sd, NPeABAaPHUTENbHO NPOKAJEHHBIMH OKH-
csiMH Boab(pama, KobabTa, MeaH, MONHOAEHA H XJIOPHCTHIM HATpPHEM.

B niaTHHOBYIO uyalukKy nomematoT 11,4775 r ocHoOBEI, BBOAAT 18 cMm3
CTaHAaPTHOrO PacTBOPa KaJbllHs, NMOACYLIMBAIOT HA IJIHUTKE H IpPOKa-
auBawT B Mydeabnoll neun npu 750°C B TeueHue | u. [Tocne oxaax-
JeHHUs IEePEeHOCST B TAHTaJOBYIO CTYIKy, gobamastor 0,1261 r okucu
soabdppama (VI), 0,1362 r okucu xobaawvra (1I, 111), 0,1252 r oxucu
menu (II), 0,1500 r okucu monubaena (VI) u 0,2540 xmopucroro Har-
pHsi, TIIATeJbHO MEPeTHPAIOT TAHTAJOBHLIM IECTHKOM B TeueHHe |,5—
2 u waM Ha BHOpOycTaHOBKe B Teuenue 40--50 MuH.

IToayuyenuwnit TOC XpaHsT B IJOTHO 3aKPHITOH CTeKJHHOH GaHKe.

OcraasHbie OC rotoBsiT mocsaenoBaTeqbHbiM pasbasaenuem I'OC
i nocaeayomux OC ocHoBoH. MaccoBasi 0411 OonpejessieMblX IpHMe-
ceil B MPOLEHTAX K CyMMe MeTaJuIOB TaHTajla W NpuMecedl H BBOJHU-
\lbie B CMeCh HaBeCKH OCHOBBI W pasbaBasiemoro OC yxasamn B
raba. 1.

Tabauna 1

Macca uasccr

Ma‘c;ona;l nons - - ﬁ'
OGoaadenune BOJbOPaMa, Kajb-
us, KobalbTa, GapasieM
o6pasiia M:ll}{, MOJI:IG?ICHE, OCHOBBI o6p§331:xia (B(;)GOetiilgl:l%HHe
Hartpus, % o0maslia)
I
roc 1,0 | — —
0C-1 1101 | 8.8521 1,0000(TOC)
0C-2 3-10-2 31,8031 1,0000(C'0OC)
0C-3 1-10-2 8,9852 1,0000(0C-1)
0OC-4 3.10-3 8,9955 1,0000(0C-2)
0OC-5 1.10-3 8,9985 1,0000(0C-3)
0OC-6 3-10— 9,0000 1,0000(0C-4)
OC-7 1-10— 9,0000 1,0000(0OC-5)

Kaxzaeii ob6pasey, CpaBHeHHS CMEIIHBAOT ¢ OydepHOll CcMeCblO B
cooTHOweHHH 5:1 no Macce B cTynke B TeueHHe 1 u MM Ha BHOpO-
yctaHoBke B TedeHHe 30 muH. 'otosele OC XpaHdT B NJOTHO 3aKpHI-
THX CTeKJAHHBIX OaHKax.
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Honyckaercss npurorosienne OC ¢ HCIOJb30BaHHEM APYTHX KO-
JIHYECTB CMEIIHBAEMEBIX BEUIECTB MPH COXPAHEHHH 3HAYCHHH MAaCCOBHIX
JoJledl, yKa3aHHLIX B CTaHXapTe.

4. IPOBEJEHIHUE AHAJIU3A

4.1. IloaroroBska mpo6 X aHaJ H3

[Ipo6y Meransna neperofar B okuck no 'CCT 18904.6. Auanusu-
pyeMylo OKHChp CMelnBaioT ¢ OydepHOli cMeChlo B COOTHOLIEHHH 5 : |
no mMacce B CTyIKe MJH Ha BHOpOycTaHOBKe B TeueHHe 10—15 muH.

Tlpu B3THU HABECOK JIOAOUKH, HITATEJH U JPyrHe NpHCHOcobaeHHs
nporupator cnuprom (0,5 cM® Ha oauu obpaseir).

ITpu nepeMelMBAHHM CTYNKH, NECTHKH UJH AeTaJH BHOPOYCTAHOB-
KH MOIOT BOJOH H NPOTHpPAIOT cnupToM (2 cM® Ha oxHH oOpasen).

42 BosbyXleHHe CIHIEKTPOB

Ananusupyembie o6pasusl 1 OC, cMmemannsie ¢ 6ydepHolt cmechio,
C MOMOIIbI0 MEPHHKA NOMEeNIaloT B BHAe Opukera Maccoil 50 Mr B kpa-
Tepbl YrOJBHBIX 3JEKTPOLOB THHNA «PIOMKa». BblcoTa GpHKeTa cOCTaB-
aser 3,4—3,6 mn. HeponycteMo nomajaHHe uacTHU ofpasua Ha To-
per, 3JeKTpOJa.

Tlocoe xaxkporo o6pasma MepHHUK OUYHILAIOT BAaTHBIM TaMIIOHOM,
cmoyeHHBIM ciinpToM (0,5 cm3),

SJICKTPOAH ¢ 00pa3uamu cayzxkart aHofoM. BepxHHit ssiekTpox, 06-
TOUeHHHIA [0 AuaMmeTpa 4 MM, CayxKHT KatogoM. CHia TOKa JAyrd —
11—13 A, BpeMsi SKCIO3HUHH — 20 ¢, MeX3JEKTPOAHHIA HOPOMeExy-
TOK — 2,5 MM, cCHCTeMa OCBelleHHA — TPEXJHH30BasA.

43. Perucrtpanus CHOEKTDPOB

4.3.1. Ilpu dotorpacduueckofl perucTpauiy WHPHHA ILEJH CIEKTPO-
rpapa OOC-13 12—15 mkM, ¢ortorpadupyemassi o06JjacTb CHekTpa
300—400 um. Ha ¢oronnactHHke ¢ororpaupyioT no 3 CHeKTpa Kaxk-
noi npobu u kaxporo OC. ®dotorpadupoBaHHe nOBTOPAIOT ABa pasa.

Q@oTorpadHpyIOT KaxAYI MOPIHIO, MOJArOTOBJAEHHYIO (CMeIlaHHYO
¢ GydepHofi CMecbl0) M3 OZHOH HaBeCKH HCXOAHOH 1npo6el OKHCH
(uH OKHCJIEHHOH NMPOOGBH MeTaJsJla), Ha JByX (OTOMMACTHHKAx MO TPH
pasa Ha XaXJOH (pOTOMIACTHHKE.

[locae ¢otorpadpupoBanus CneKTpoB (OTONAACTHHKH NPOABAAIOT,
MOIOT, (PHKCHPYIOT, TPOMBIBAIOT B NPOTOYHOH BOAe H CyInarT.

4.3.2. Ilpu dotosjekTpHyecKcii perHcrpallid IIHPUHA BXOXHOM
wean  ¢orosnekrpuyeckoit ycraHopkn JPC-36 (OAPC-44) 0,15—
0,20 MKM, cHCTeMa OCBELIeHHs — ABYXJHH30Bas.

PerucTpspyior no xBa Cnekrpa OAHOH NOPUHH, TNOATOTOBJEHHON
(cMemanHO# ¢ 6ydepHONH CMeChl0) H3 OAHOH HaBEeCKH HCXOHXHOH mpo-
6bl OKHCH (HJIH OKHCJEHHOH mpoOnl MeTalaa).

5. OBPABOTKA PE3YJIbTATOB

5.1. ®oronnacruikn $oromerpupyior Ha MuKpodoromerpe. Ha
KaMJT10f CreKTporpaMMme H3MepsiioT NoYepHeHHs aHANHTHYECKHX JHHHA
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M JHHHH CPaBHEHHH, BEHIUHCJ/ISIOT Pa3HOCTb NOuepHeHHH (AS), Haxo1aT
cpenHee apudMerHueckoe 3HaueHHe AS AJA TpPeX CHeKTPOrpamm, mno-
Jy49eHHBIX OT OAHOro obGpasua. JJWHB BOJH aHAJUTHYECKHX JHHHHA H
JHMHHUA CpaBHEHHS yKa3aHbl B TalbJj. 2.

5.2. Ha Buixoge ¢OTO3JEKTPHUECKOH YCTaHOBKH (Tabsao UHPPOBO=-
ro BOJLTMeTpPa HJH JeHTa UHdponeyararouiero ycrpoiicrsa) mnoJayda-
10T nokasaHus (R), nponopuHOHaJbHble JOrapupMmy OTHOCHTEJIBHOH
HHTEHCUBHOCTH aHAJIMTHYeCKOH JIMHHH W JHUHHH cpaBHeHHs (Tabua. 2).

TaG6aupa 2

} HauBa BOAHBL, HM !
Ourpegensembiit ’ - Snemenr | YHTepmax ompenesse-
3JIeMeHT aHaJHTHYEC- JTHHHIT cpaBHeHHus MoM MaccoBolt monu
WO JIHHHIT cpasxenus npuMect, %

Boandbpam 400,87 323,25 CypbMa 1-10-4—-3-10-2
397,93 323,25 CypbMa 1 10—2—1-10-!

400,87* 2878 * Cypbma I 10-4—1 10-!

Menn 324,75 323,25 CypbMa 1-10-4—-3-10-8
327,40 323,25 Cypbua 3-10-4—1-10-2

324,75* 287,8 * Cypbra 1 10-4-3-10-2

Monu6aen 390,29 323,25 Cypzua 1 10—+-3-10-2
319,40 323,25 Cypbva 1-10—+4-3-10-2

320,88 323,25 CypbMa T 10—-2—1-10-!

319.40* 2878 * . Cyppua 1 10 +—-1 10-!

380,30~ 287.8 Cypbma 1-10—4—1 0!

Kanbuui 399,85 399,34 Bapui 1-10—4-3-10-2
422,67* 3936 * bapui 1-10—4—1-10-2

Ko6anst 345,35 323,25 ( Cypoma 1-10-4—-3-10-2
340,51 323,25 i Cypbma 1-10-3—1-18-~

345,35* 287,8 * | Cypsma 1-10—4—1-10-1

Ha1pui 330,30 323,25 | Cypbma 1-10—4-3-10-2
330,23 323,25 ' Cypbma 1-10-3—1- 10—

330,30* 2878 * " Cypbma ;L 10—4—1-10-1

330,23% | 2878 ! Cypbma I A s I L Lt

* JIuHKM, MCTONb3yeMble NP (POTONEKTPHUECKOH PErdcTpalluy,

3.3. JAna kaxno# onpeneasieMoil PHMECH CTPOAT IPajyHdpOBOYHBIH
rpaguk: 1o ocu abcuuce oTkiagpiBator 3navenue !gC, rae € — -rac-
copag measi onpenesseMoi npuMecu B OC, no OCH OpAHHAT OTKJIATH-
BalOT YCPelHEHIibe 3HAYeHHs! aHAJIMTHUecKoro curHana (AS nau R)
cooreercreyiomiux OC. [lo stum rpadukam u ycpelHeHHHIM 3Ha4yCHH-
sIM AHAJHTHYECKOr0 CHIHAJa, MOJy4YeHHBIM 110 CIeKTpaM npob, Haxo-
ST 3HAUEHHs MAaCCOBHIX AZoJielt onpefensieMbIX NpUMecel B aHAJU3H-
pyeMux npobax.

5.3.1. Tlpu ¢ororpacudeckoil perncTpauuy CHeKTpa 3a pe3yabTar
ORHOTO 3 NdpaJlieJbHBIX OlpedeseHHH NMPUHHMAIOT cpejHee Pe3yJb-
TATOB, NMOJYYeHHHX Ha ABYX (POTONJACTHHKAX, KaX/[AblH H3 KOTGPHIX
SIBJISIETCS CPeAHUM TPEX CNEeKTPOTpaMM.
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532 Tlpu ¢orosnekTpuueckoif perucTpauHy CNEKTPa 3a pesyJib-
Ta7 OAHOTO M3 napaJiiesIbHBIX onpelesieHHH NPHHUMAIOT CpPelHee pe-
3y.IbTATOB H3MEPEHHH aHaJHTHUECKHX CHTHAJIOB JBYX CIEKTPOB.

0.4. Jonyckaercs nposoauTy 00palOTKy aHaJHTHYeCKMX CHLHAJA0B
¢ romouibio DBM «Hckpa-1256» wnu aHasoOTHYHOR 1nO DpPOrpaMma,
VT2epIKACHHLIM B Y. TAHOBJEHHOM NOpsIKe.

5.5. A6GCOJIOTHble 3HAUEHHS pa3HOCTel JByX pe3yJbTaToB mapa -
JleIbHBIX ONpeleseHHil (NMokasareJpb CXOAUMOCTH) H JIBYX pe3sy.bTa-
TOR alaJi30oB (MOKasaTesb BOCNPOM3BOJAHMOCTH), YHCJICHHO paBHhIe
Mex.1y co6oit, ¢ BepossTHOCTEIO P=0,95, TO/MKHB He MPERbIIIATH 3HA-
Yyehuil NONyCKaeMbIX PACX0XI1eHHH, NPUBeJeHHBX B Tal.1. 3.

Tadoaunua 3

).'louycx\aemoeopacxmxgeuue,
%

l
OmnpenensieMblii 3/1eMeHT \ggﬁg?séz‘ﬂ \ !HDH CleRTO-
l (b”p” CHenTpO- dboTosmenTp-
i (ororpagnuec 4ec.oM aHu
1 1 OM aHaTu3e nu3e
|
Hartpu# 1 10— 7 105 [ 4 105
1 108 | 7 10— | 4 10
1 10— | 5 10-% | 4 10-3
L1100 L 5 102 14 102
Boaeppam, kanmbuuil, xobaabi, mein, | 1 10— 5 16 5 o4 10-3
Mon6aex 1 108 5 10—+ | 4 10-¢
1 102 5 10-3 4 10-3
Kha b, Meds 3 102 1,4-10-2 1 10-2
Borutdpam, kobanpt, Moaubien 1 10—t 5 10-2 4 10-2

\

0 yckaeMble PacXOXKICHHS AJIi NMPOMEXYTOYHBIX 3Ha4eHHH mac-
COE* + 10JicH PaCCUHTHIBAIOT METOAOM JHHEMHOH HHTEPNOJSIHH.

< Jonyckaercqg IPUMEHEHHe APYIHX METOAHK aHajiu3a, No Mer-
PONOTLIUECKUM XaPAaKTEPHCTHKAM HE YCTYMNalHM INDHBEACHHLIM B
€raHiapre.
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