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HacTrostiuit ctaHpapT yCTaHABIUBAST METOLbI OIIPEHCICHUS raJUIMS B AIIOMUHUY: QOTOMETPHUYECKUI

mpyu MaccoBoit noe rayuiug ot 0,001 mo 0,1 % 1 aroMHO0-a6CcoOpOLMOHHBINA NIPU MACCOBOH J0J1€ TALTUS OT
0,01 1o 0,1 %.

1. ObHIUE TPEBOBAHUISA
Oo61uue TpeboBaHuA K MeTodaM aHaimm3a — no TOCT 12697.1.

2. DOTOMETPUUYECKHU METOJI

2.1. CyummHoCcTh ME€TOnA

MeTon ocHOBaH Ha pacTBOPEHUU ITpOOLI B COMSIHON KHUCI0TE, 00pa30BAHUM CUHE-3€JIEHOI0 HOHHOTO
accolidaTa raJUTHs ¢ MaJaxXMTOBBIM 3€JIeHBIM B COJITHOKUCIION cpelie ¢ KoHLeHTpaluei 6,0—6,5 Monn/nM?,

IKCTPAKLIMK HOHHOTO accouuaTa 6€H3010M U MOCACAYIOIIEM U3MEPEHUM ONTUYECKOI TUIOTHOCTH pacTBopa
MpU JUIMHE BOJHBI 635 HM.

2.2. Anntnaparypa, peakKTHBB U pPacTBODP LI

(Dorosnexrpokonopumerp TMIIa CIAK-56 M, OBK-60, KOK uan cruexrpodoromerp tiia CD-16,
CO-26 Wiy aHUIOTWYHOTO THUIIA.

Kuciora constHast mo OCT 3118, pazbasnenHas 1:1 u 1:3.

Hukens (11) xnopun no TOCT 4038, pactBop ¢ MaccoBol noxeit U,2 %.
TuTtan TpexXxXNOPUCTHINA.

Tutan rybuatseid Mapku T1-100 mo TOCT 17746.

Pactsop xiopuaa turaHa: 4,65 r THTaHa MMOMEUIAIOT B KOHMYECKYIO KOJIOY BMeCTHMOCTBIO 250 cM? 1
pacTBOpsIOT B 100 cM? consiHo kucnoTsl (1:1) npd yMepeHHOM HarpeBaHUU. PAcTBOp OXJ1KIAI0T, IEPEIMBAIOT
B MEPHYIO K00y BMecTMocTbiO 100 cM>, nonusaioT 1o MeTKM coisgHoi kucaoroi (1:1) ¥ nmepeMelnBaior
XpAaHAT pACTBOP B TEMHOM MECTE B IUIOTHO 3aKphITOM KONOe WM COCyIe U3 TEMHOIO CTEKJIA.

ManaxutoBbiii  3ejieHbIM  (TeTpaMeTi-4,4'-nuaMuHO-TPUPCHWI-KAPpOOHWI-XJIOPU[), PACTBOP
20 r/nM3: 2 T MeJIKO pacTepToro MaJiaXMTOBOIO 3ejieHoro pactsopsioT B 100 cM? comnsinoit kucinotnl (1:3)

U pacTBOp GUIBTPYIOT. PAacTBOp XpaHAT B cocyle M3 TEMHOTO CTEKJIa.
beunson no F'OCT 35955.

Hatpuit ceprokucasiii no FOCT 4166.
[aymust (L) okeunn (Ga,0,).

lamnuit rexuuueckuit o 'OCT 12797.
CTraHgapTHBIC PACTBODLI TalJIns.

Pacteop A: 1,0000 r rayumus wau 1,3442 r npenBapuTebHO MpokajleHHoro npu temnepatype 300 °C
U oxnaxaeHHoro B 3kcukarope okcuaa rauma (III) pacrsopsmor B 50 cM> pacTBopa CONSHOM KHUCIOTHI

(1:1), pacTBOp IEpeHOCAT B MepHYIO Koyiby BMectumocthio 1000 cm3, momusalor 1o METKHA BOJOH H
[epeMEIINBaIOT.

WU3snanne oduumaibnoe IlepeneyaTka BocnpeiieHa
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1 cM? pactBopa A comepxut 1,0 Mr rayuius.

PactBop b: 5,0 cM3 pactBopa A nmoMewaoT B8 MEpHYIO KoJIOy BMecTUMOCThIO 1000 cM?, moauBaioT o
METKH COJBIHOM KMciaoToi (1:1). PacTBOpP roTOBSIT 1epel YIIOTpeOIeHUEM.

1 cm? pactBopa b comepxur 0,005 mr raumus.

Pactsop B: 20,0 cM3 pacteopa b rmomeraror B MepHyio konby BMectuMocTbio 100 cM?, noiausaioT 1o
METKU COJISTHON KUCJIOTOHM (1:1) B nmepeMelruBaror.

1 cm? pactBopa B comepxur 0,001 Mr rasurus.

23. llpoBenneHue aHanu3a

2.3.1. Hagecky 11po6s1 Maccoii 1 T moMeluaoT B ctakaH sMecTuMocThio 400 eM?, nobasistiror 30 cMm?
COJIsSTHOU KUcnoTh! (1:1) U HAKpBIBAIOT YACOBBIM cTeKIoM. [locie npekpaluieHust OypHOU peaklMM CTaKaH
C PacTBOPOM OCTOPOXHO HArpeBaloT J0 IMOJHOI0 pacTBOPEHMS IpoObl, 3aTeM OOMBIBAIOT YAaCOBOE CTEKIIO
HeOOJILLIMM KOJIWYECTBOM BOJbI B CTAKAH M pacTBOpP YHAPHUBAIOT A0 BiIAXHBIX colieid. Tlocne oxnaxineHusd
K OCTaTKyY J00aBIsIIOT COSTHYIO KUCaAoTy (1:1) B KosnmyecTBe corjiacHo 1abi. 1 B 3aBUCMMOCTHA OT MAaCCOBOM
AO0M TAUIMS UM HArpeBaloT JO0 MOJYYSHHSI Npo3pavHOro pacrBopa. PacTBop oxitaxaaroT, NepeHocsT B
MEPHYIO KOJIOY BMECTHMOCTBIO COMIACHO Tabi. 1, omoAacKyBas CTakKaH COMAHON KHcCiaoToH (1:1), 3ateM
9THUM XK€ PACTBOPOM KMCJIOTHI JOJIMBAIOT 0O METKH M IepeMellBaloT.

I1pu HeoOXoAMMOCTH pacTBOp MPOOLI (PUILTPYIOT Yepe3 CyXou (pUIbTp CpeaHEN TUIOTHOCTU B CYXOH
CTaKaH, oTOpaceiBasi MepBbie Nopuuu ¢uiabTpatra. M3 pactBopa mpobel WM ee puiabTpara OTOMpAIoT
AJIMKBOTHYIO 4acTb 5 cM3 U MEPEeHOCAT B CYXYIO HEJIUTEJIbHYIO BOPOHKY BMecTHMOCThIO 100 cM3.

Tadonuna 1

O6Bem pacTBopa conmouﬁ BMecTUMOCTD MEPHOM
Maccosas poas raums, % Kﬁcnmx,paaﬁa?nemou CONBEL e
1:1, eMm ’
Ot 0,001 xo 0,005 BxmIO. ) T 50
Ce. 0,005 » 0,030 » 50 100
» 0,030 » 0,100 » >0 250

K pactBopy B AeUTENBHOM BOPOHKE 100aBNsIOT | cM? comstHoM KucaoThl, 0,5 cM? pacTBopa xnopuna
tutaHa (I11), BcrpsixuBaroT B TeyeHHe 1 MMH, 3atreM OCTABJSIIOT HA 2—3 MMH. K pactBopy H0OaBISIOT
2,0 cM? pacTBOpa MaJaxXUTOBOIO 3€JEHOIo, repeMellnBalor, Jodasisor 20,0 cMm’ OeH30/a B BCTPSAXUBAIOT
B TeyeHHe 2 MUH. [locie pacciioeHust BOMHYIO a3y oTOpachIBaiOT, & OpraHUYecKyo a3y NnepeHocsT B
CYXVIC MEPHYIO KOJOY BMECTUMOCTBIO 25 cM3, HOMUBAIOT N0 METKM OeH30JIOM M NepeMelMBalOT, 3aTeM
no6asisiioT 0,2 r cyapdara HaTpUA U BCTPSIXUBAIOT JO TTOJYYEHUS IIPO3PAYHOIO pacTBOpA.

N3aMepsitoT ONTUYECKYIO TUIOTHOCTh 3KCTpaKTa IIpU MIMHE BOJHBbI 635 HM. PactBopoM cpaBHEHUA
CJIYKUT 3KCTPAKT KOHTPOJBHOTO OIBITA, OJHOBPEMEHHO ITPOBEACHHBIA Yyepe3 BCE CTAIUU aHaIU3a.

Maccy rauiis B pacTsope InpoOsl onpeaessitor 1Mo IpafyHpoBoOYHOMY TpaduKy.

2.3.2. st nocTtpoeHUst rpadydpoOBOYHOro rpaduxka B IBITh M3 LIECTHU HEJIUTENIBHBIX BOPOHOK
sMecTUMoCThIO 100 cM” rToMemaoT pu MaccoBoir none rauiusa mede 0,005 % 1,0; 2,0; 3,0; 4,0 u 5,0 cm?
cTaHaapTHoro pactsopa B, dyro coorsercrsyer 0,001; 0,002; 0,003; 0,004 u 0,005 Mr ranaus, ripx MacCOBOH
noste rayuus 6onee 0,005 % 0,50; 1,0; 2,0; 3,0 u 4,0 cM? craHmapTHOro pactsopa b, 4To cOOTBETCTBYET
0,0025; 0,005; 0,010; 0,015 1 0,020 Mr rayunust. Bo Bce genuTeIbHbIE BOPOHKM NCOABJISIOT TAKOE KOJIUYECTBO
coisHOM KucioThl (1:1), 4ToOBI 0GBEM pacTBOpa B BOPOHKAaX CTajl 5 ¢M?, Jajee IMOCTYIAIOT COTJIACHO
1. 2.3.1. PacTBop 1IiecTou KOJIOBI, HE COepKALIMIN CTAHAAPTHOTO PacTBOpA TrajlJIus, CJIYXUT pacCTBOPOM
CPaBHEHHUS MPH MOCTPOCHHHU I'palyHpOBOYHOro rpaduka.

[10 MOJMYyYEHHBIM 3HAYCHHUAM OITHYECKON TLUIOTHOCTH PacTBOPOB U COOTBETCTBYIOUIMM UM MaccaM
raJUIUsl CTPOSIT IPAdyUPOBOYHBIN Ipadpuk.

24. O6paboTKa pe3yIbTAaTOB

2.4.1. Maccosyto nomo rauidsg (X) B NpoueHTax BBIYUCISIOT 110 popMyie

1100
m-1000

X_._.
rae m, — Macca raJutusd B pacTBOpPE Ipolbl, HalIEeHHAd MO rpagy¥poOBOYHOMY IpadUKy, MT;
m — MAacca HaBeCKU ITPoObI, COOTBETCTBYIOIAS ATMKBOTHON YaCTU pacTBOpa Ipoobl, T.
2.4.2. AOCOJIIOTHBIE JOITYCKAEMbIE PACXOXICHUS PE3YJILTATOR APAJUIEIIBHBIX ONpeNeIeHUNA HE JTOJIK -
HbI ITPEBBIILIATh 3HAYEHUU, IPUBEIEHHLIX B Ta0JI. 2.
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TaoOnuua 2

AbcomoTHOE AONYCKaeMoe pacxoXneHue, %
MaccoBas monst raums, % T R
CXOIMMOCTH BOCIIPOM3BOAMMOCTH
Ot 0,0010 no 0,0020 Bxa10y. (,0005 0,0008
Ce. 0,0020 » 0,0050 » 0,0010 0,0015
» 0,0050 » 0,0100 » 0,0020 0,0030
» 0,0100 » 0,0200 » 0,0030 0,0050
» 0,0200 » 00,0500 » 0,0050 0,0070
» 0,0500 » 0,0800 » 0,0080 0,0100
» 0,0800 » 0,1000 » 0,0100 0,0150

3. ATOMHO-ABCOPBIIMOHHBIN METO1

3.1. CymmusocTp MeTOA

MeTox OCHOBAaH HA PacTBOPEHUU MPOOBLI B COMTHOM KHUCIOTE U U3MEPEHUM aTOMHOM abcopOuuu
raJjUivs IpU JJIUHE BOJHSBI 287,4 HM B IUIAMEHM alleTHIIEH — 3aKMCh a30Ta.

3.2. Annmapartypa, peakKTUBbl U pPAaCTBOPBHI

CnekrpodoroMeTp aTOMHO-a0bcopObLiIMOHHBIN Moaeau IlepkuH-OaMmep, CaTypH WM aHAIOFMYHOTO
TUTIA ¢ UICTOYHUKOM HU3JIYUYEHUS JUISI TALIUS U TOPEIKOM IS TUIAMEHHM aleTWICH — 3aKUCh a30Ta.

Boga, IBaxKns! IMCTHJUTUpOBAHHAS.

AneTwieH B OajutoHax texHuyeckuil mo 'OCT 5457,

3aKUCh a30Ta.

Kucinota constnag rmo 1OCT 3118, pazbasneHHas 1:1.

Kucnota azotHast mo F'OCT 4461.

Huxkens (1I) xstopua o F'OCT 4038, pacrBop ¢ maccosoit nonei 0,2 %.

Bonopona nepoxkcua o 'OCT 10929.

AuetoH o T'OCT 2603.

AntoMuuauit Mapkua A999 mo I'OCT 11069, crpyxka. HenocpeacTBeHHO 1epen ynotpedieHueMm
CTPYXKKY OMHIAIOT B HEOOJIBHIOM KOJIMYECTBE pacTBOPa COJISIHOM KMCJIOThI, IPOMBIBAIOT BOLOH, A1IETOHOM,
BLICYLLIMBAIOT B CylIWAbHOM IIKacdy mnpu temriepatype 100°C B TeueHMe 2—3 MUH U OXJIAXKIAIOT B
3KCHKATOPE.

PactBop amoMuuus 20 r/mM3: 10 r© aliOMHHUS MOMELAIOT B cTakaH BMecTUMOCTbIO 600 cm?,
n06GaBasioT HeGonbIUMMHU rmopuUsaMU 300 ¢cM3 pacTBopa COJIIHOUN KMCIOThI U PACTBOPSIIOT ITPU HarpeBaH UM,
noGasnsist 1| ¢M3 pacTBopa Xyopuaa HUKeENs. PactBop ox1axnaloT, NEpeHOCSIT B MEPHYIO KOJIOY BMECTH-
MocTbiO 500 cM3, JoMBaIOT 10 METKY BOMOM U IlepeMelluBaloT.

Fasuii Mmetasuinyeckuu mo F'OCT 12797.

lamwmust (111) oxcun (Ga,0,).

CTaHIAPTHEIE PACTBOPH! TALIHSI

Pactrop A: 1,0000 r rannus wiu 1,3442 r oKcHIa rajuiMs, [IpEeABAPUTENBHO MPOKAJICHHOTO IpH
remiepatype 300 °C 1 oXJIaXKIeHHOro B 3KCUKaTOpe, pacTBopsioT B S0 cM? pacTBOpa COJISIHOM KHUCIOTHI €
nobaBieHeM 1—2 karenab a30THOM KUCJIOTBHI, PACTBOP IIEPCHOCST B MEPHYIO KOJOY BMECTUMOCTBHIO
1000 cMm3, JONMBAIOT 10 METKM BOAON U II€pEMEIINBAIOT.

1 cM? pactBopa A comepxut 1,0 Mr rasuums.

Pactsop B: 10,0 cM3 pacTBopa A nmoMeL;aloT B MEPHYIO K00y BMecTuMocTbio 100 cM?, nonusaior no
METKU BOAOH U MepeMellNBaioOT.

1 cm? pactBopa b comepxut 0,1 Mr rawuius.

33. llpoBengeHue aHanu3la

3.3.1. HaBecky npo6sl Maccoit 1 r moMelnaioT B ctakaH BMecTUMOCThIO 400 cM? ¥ mpUiIMBaIOT
HeOoJptIMMU nopuusMu 30 cMm? pactBopa coysiHoM KuciaoThl. Jlocie npekpaiueHust 6ypHOU peakUuu
CTAKaH ¢ PACTBOPOM OCTOPOXHO HArpesaioT M A00aBASIOT HECKOJBKO Kalejb pacTaopa IepokKcuna
Bosopona. Ilocae pacTBopeHUsI U3OBITOK MEPOKCHIA BOAOPOAA VIAIIOT KUTISTYeHUEM. PACTBOp oXJ1ax-
NAI0T, TIEPEHOCIT B MEPHVYIO Kooy BMecTUMocThIo 100 cM’, 1oa1BaoT KO METKMY BOMOU M IEpeMeLly-
BalOT.

PacTBOp KOHTPOJIBHOTO OIbITa FOTOBST, MCIIOAB3YSI BMECTO HABECKM IPOOBI HABECKY ANIOMUHUSA
Mapku A999.
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3.3.2. JyIa mocTpoeHUs IrpadyUpOBOYHOIO IrpaduKa B IIECTh U3 CEMHU MEPHBIX KOJIO BMECTUMOCTBIO
100 em3 nomewsaror 1,0; 2,0; 4.0; 6,0; 8,0 u 10,0 cMm3 cranpaprHoro pacrBopa b, 4to coorBercTByeT 0,1;
0,2; 0.4; 0,6; 0,8 u 1,0 mr rayutust. Bo Bce ko061 nobasisiror nmo 50 cM? pacTBopa aMIOMUHUS, JOJUBAIOT
10 METKH BOJOH H II€pEeMEIINBAIOT.

MamepsaroT aToMHYI0 abCcopOLHIO TIIMsS B pacTBope ITIpoOBI, paCTBOPE KOHTPOJIBHOIO OIIbITA U B
pacTBOpAx IS ITOCTPOEHUS IpaIyupoBOYHOro rpaduka nmpu LIHMHE BOJHBI 287,4 HM B IUIAMEHH aLETWICH —
3aKMCh a30Ta.

W3 Iojayd4eHHbLIX 3HAaYeHUM aTOMHOM abCOpOIMHU pACTBOPOB, COAECPXKAIUUX CTAHAAPTHBIM pacTsBop,
BbIUMTAIOT 3HAYCHHUE aTOMHOM adbcopbuUuu pacTBOpad, HE cOAEpXKAILEro CTaHAAPTHOIO pacTBOpa, WU 10
[IOJIYYEHHBIM 3HAYEHUSIM aTOMHBIX abCOpOLMK K COOTBETCTBYIOIIMM UM MaccaM laUIhsl CTPOSIT Tpanyu-
POBOYHBIM rpaduK.

3HAYeHUe aTOMHOM abCcopOIIMU pacTEOopa KOHTPOJABHOIO ONBITA BBIYUTAIOT M3 3HAYECHUS aTOMHOH
adcopOLIMU pacTBOpa Npodbl U IO TPAAYHPOBOUYHOMY I'paduKy HaAXOMAT MACCy rajiusg B pacTBOpPE IIPOOHI.

34. O6paboTK4d pDe3yJIbTATOB

3.4.1. MaccoByio gomo raianus (X) B NpolLieHTaX BRMUCISIOT 110 popMyIie

m
m- 1000

rae m, — macca rajuids B pacTope Ipo0bl, HalAeHHAs 0 IpalyUPOBOYHOMY IpadUKYy, MT;

m — Macca HaBeCKHU IPoOkI, T.

3.4.2. AOCOJIOTHBIE NOIYCKACMBbIE PACXOXICHMUS PE3Y/ILTATOB MAPAIUICIBHBIX OIIPENEICHUN HE TOIXK-
Hbl TIpeBHILIATL 3HAUYSHUM, TIPUBEJECHHBIX B Ta0d. 2.

X.._

100,
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