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MEXKTITOCYIAPCTBEHHHMMA CTAHOLAPT

LHHK
Ml eTome ORPEOEAHHA LUCHHIES

Fine.
Methods of aluminium detiermination

Darra nwepesmn 1997 =01 =01

1 OBAACTE IMTPHMEHEHHA

Hactosiuni cTaMgapr pacnpoctpasdaeTeds Ha uvuk mapox LB, LIBO,
LI0A, LI, 111, 112 no MOCT 3640 u ycTadapAuBaeT aToMHo-abcopbuMon-

HEH W POTOMETPHYSCKHH METOIL ONPENENEHHA COLEPMAHMA AMOMUHHA
B HHTepBaae MaccoBsix goned ot 0,002 mo 0,03 %.

1 HOPMATHBHBE CChUIEH

B HacTosLEM CTAHIAPTE HCTIOMBI0BAHE CCRUTKH HA CASIYIOUIME CTaH-
JAPTH:

MCT 199—T78 HarpWii ykcycHOKHCIWA J-poOHBH. TEXHHYMCCKHE Yo
AOBMHA

MOCT 3118=77 (CT CHB 4276—83) Kucnota consnan. TexHwwec-
KHE YCAOBHE

M CT 3640—=94 Uunk. Texnuyeckue YCAoBHA

MOCT 3760—79 (CT C2B 3858—82) AmmMaK ponHbiA. TexHuvec-
KHE YCNOBMA

FOCT 4217—77(CT C3B 1697—79) Kanuil asotHoKHCAMA. Texsu-
YECKHE YCIOBHA

MOCT 4234—77 Kanwit xaopucreii. TexHuacckHe YCIOBHA

MOCT 4461—77 (CT C3B 3855—82) KucnoTta ajorHas, TeXHHYec-
KME YCAOBHA

roCT 9849—86 lMopomok xeassHbid. TexHHYECKHE YCAOBHA

TOCT 10929—76 (CT CHOB 5768—86) Bonopopa nepoxcum. TexHH-
HeCKHE YCNOBHA

MCT 14261—77 Kucnora conadas ocobol yHeToTel. TexHHYeckHe
YeaoBHA

Haaasme odpenape manne
I
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MOCT 19251.0—=79 Uunax. Obwme tpeboBadMa K MeTOaaM aHaTHIA

FOCT 19%08—9%0 Turaw, vawu, crakansl, KoAlsl, BOPOHKH, NpobHp-
KH H HEKOHEYHHMKM H3 NPOIPavYHOro KsapueBoro crexna. OGuine TexHH-
YECKHE YCIOBHA

TOCT 23957.1—80 Uuuk. Mevon aromHo-abcopbunon Horo onpege-
MEHHA CBMHLE, KAAMHA M CYPLMLI

MOCT 24147—80 Ammuax pogHwii ocoboft wmcToTw. TexHHYeckHe
YCIIOBHA

roCT 25336—82 (CT C3B 2945—81, CT C3B 4023—83, CT
Co9B 4975—85, CT C3B 4976—85) INMocyma u ofopynosanue nabopa-
TOpPHBLIE CTEKNAHHBIE. THIE, OCHOBHEE NAPAMETPL M Pa3Mephl

MOCT 27068 —86(CT C3B 223—85) Hartpui cepHOBATHCTOKMCILIH
(HaTpHa THoCYAbbaT) S-BoaHbl. TexHHYECKHE YCIOBHA

3 OBUIHE TPEEOBAHHA

??umc TpeDOBAMMA K METORAM aHanM3d — no FOCT 192510 w TOCT
23957.1.

4 TPEBOBAHHA BEIOIMNACHOCTH
TpeBosauus Gesonackoctn — no NOCT 239571 m FOCT 19251.0.

5 ATOMHO-ABCOPELHOHHEIR METOM

MeTon OCHOBAH HA MIMEDPEHHH NOTHOILIEHHA AHATHTHYECKOH THHHM
amomutmna 3093 HM Np BREAEHKH PACTBOPOE NMpob W PACTBOPOR Cpan-
HEHHS B IUTAMA AUETHIEH — 3AKHCh A30TA.

IMpobe UHHKE NEPERONAT B PACTEOP KHCMOTHEIM PALTOXKEHHEM,

MNpu onmpenenenmi AMOMHHKA B WHTEPBANE MaccopbiX moned ot 0,01
8o 0,03 % GoTOMETPHPYIOT pacTEOpLI, MONYYEHHLIE HEMOCPENCTBEHHO
noche pacTBOPEHHA NpoDLI B KHCHOTE, MpH ONPENsneHHH B MHTepRane
MaccoBulx foneit or 0,002 mo 0,01 % anOMHHHA NMpelBAPHTENBHO KOH-
UESHTPHPYIOT OCAAICHHEM HA THAPOKCHIE Xeneia,

3.0 AnmapaTtypa, peakTHBN M PACTROPH

Cnextpodoromerp atoMmHo-aficopfunonnsiii 1060l Mapku ¢ HeTou-
HHKOM WIAYYEHMA Ma AN OMHHHR.

Boamyx, cxarsii noa sasnenmem 2. 105 — 6. 10° Ma (2 —6 atM) B
MBHCHMOCTH OT Hemoab3yeMmoro npHbopa,

Konbel MIOCKOZOHHEIE HAH KOHMMECKHE BMecTHMOCTEID 200 —
250 cm? M cTaKaHB W3 TEPMOCTORKOD WIH XHMHYECKH CTORKOTO GTeKNa
BMECTHMOCTEIO 250 — 400 cm? — mo MOCT 25336,

AueTined B GaLioHax,

3axwes a3oTa B SannoHax.

DunbTpu 06e330MEHHKE CHEAR NenTa — no [1].
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Kucnora asorvas — no FOCT 4461 u pasGansennas 113, 1:1.

Kucnora consnan — ne NOCT 3118 u pasSasnennas 1:1.

AmMmiuak soaueiil — no POCT 3760, pasbaraeqqmin 1:1,5.

Bopopona nepokcua — no FTOCT 10929,

MNopowok xeneansil BocetanorneHubiii Mmapen TKB-1 — no NOCT
Q549

PacTeop xenesa: 0,5 r xenesa pacrpopaioT B 50 oM’ connaHol KHCROTH
¢ aofapieHHeM HECKONBKHX KaMnensb asoTHoM kKHenotw (1:3), nepeHocar B
MEPHYIO KOGy BMeCTHMOCTI0 500 oM, IOBOIAT 10 METKM BOJOA W nepe-
Mewneator, | cm? pacTsopa comepaut 10 Mr xeneza.

AMIOMHHHA METANNHYECKHT IPaAHYIHPOBAHHEIR — no ili.

Kanuit xnopucteiil — no NOCT 4234, pacteop 191 r/om-.

Kanuit azotHokwensil — no FOCT 4217, pacreop 260 r/am?.

CraHIapTHLE pacTBOps H PACTBOPLI CPABHEHHH!

Cravgaprasid pacteop Az 1,000 r Metaninveckoro annMHHHE pACTBO-
psitoT B 50 cam? cONAHON KHCAOTH NPH HAMPEBAHHH, OXTAKIANT, NEPEHO-
CAT B MEPHYID KonDy BmecTHMocTsto 1000 cm?, goBonsT no mMetkM Bogof
H NMCpEMEUIHBAKT. | oM’ pactsopa A cogepxet 1000 mer anmosMuHMg,

Crauaaprabiii pactsop B: 10 cm® pacTeopa A NOMEWAIOT B MEPHYIO
koI6y BMecTHMocTsre 100 cM?, NOBOIAT 10 METKH Bonoit H e P Me LU H B -
wt. | cm® pacteopa b comepHT 10D MK ATIOMHEHHA.

Craupapriuit pactsop B: 10 em? pactsopa b noMewaior B MepHyio
konGy emecTHMOCTs0 100 eMy, HOBORAT N0 METKH BoOoH H NnepeMelIHBa-
0T. | em? pacraopa B conepxur 10 MEP ATIOMHHRA.

PacTROpEI CPABHEHHA: B MepHble KoaDbl BMecTHMocTeio 100 cm® oTme-
PHEAIOT NMHMETKAMH cTaHlapTHMe pacTaopsl b v B cornacko taGamue 1.

TaGawua 1= TpHroToRIEHEE PECTROPOE CRABHEHNA

Matconan KoHiss TR CHibFs CTHHASPTINGID pACTRORE, &8
| ARICAMMHNE & POCTI

| CRABHEHIR, MEFCM B B
| - 10
2 - P
5 5 -
I id -
20 piil] —

PacTeopsl cpaBHEHHS TOTORAT B ABYX CEpMAx:

| cepust — B KaMAYI H3 MepHbIX Koab npubaatawT no 3 cw? pacTeopa
azoTHOKMENoro Kanus, no 6 cm? asotHol kwcmotm (1:1), pasSamamior
BOOOA OO0 METKH H NepéMEeIHBAIOT;

i
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Il cepra — B Kaxayw 03 MepHex Konb npubapnsor no 3 cnﬁ paCTBOpa
LNOPHETORG KAMMA, no 2 cm? pactsopa meneid u no 3 cu’ pacteopa
CONAHON KHCAOTH, pazDaBnamwT BoAOH 10 METKH H NEPEMELIHBAMNT.

32 MNposeneHne aKanmaa
0 ﬂ;.;;l Onpederenue anOMUNNR & uHmMepaade Maccoaux dosed om 0,0 do

Hapecky umnka maccodi 1,000 r noMenanT 8 KoHHYECKYD Konly HIH
crakaH pmecTHMocTsio 200 — 250 em?, npuamsaior 15 em? pacreopa azor-
HO#H KMCAOTH lfI:!; H PACTHOPHIOT NpH HarpeBaHMH. PAcTBOp oMnANIaIOT,
pobasngoT 1,5 oM’ pacTBOPA 230THOKHCADTD KANHA, NEPEBOOAT B MEDHYID
KoNGy BMECTHMOCTERD 50 oM, MOBONAT 10 METKH BOIOR W NEPEMELLHBAIOT.

AHANHIMPYEMBIE PACTROPH H PACTEOPL] CPABHCHHA | CEpHH pacnMARKOT
B MIAMA 3AKHCh 33074 — AUCTHACH W HWIMEPAIOT MOFNMOLIEHHE AHATHTH-
YecKol AHHHH AnioMHHHA 3093 uM.

YenoBda MIMepeHHs NofbHpalnT B COOTBETCTEMH © HCNOALIVEMBIM
npubopos. Ha cnekTpodoToMeTpax, MMeIIIHYX PEXHMB paboTel “KOH-
UeHTPAUMA " ¥ “nornoierke”, paboTaloT WK B peXuMe " KOHUEHTpaHsS ™
W TOCAA Pe3YAETAT MOAYYAKT Ha Tabno B MEr/cM?, WK B pexMMe “norno-
WEHHE" MeTonoM “OrpaHHYHBAKIIHY PpAcTBOPOR™ WAH Mo MPaiyHpoBoY-
Homy rpadwiy. Ha cnextpodotomerpax, Mmeiouwux pexum paboTw
“nornoweHue”, paboTaOT B ITOM PEEHME METONOM “OrpaHHYHBAMILIHX
PACTBEOPOB” MAH NO rPpaAlYHPOBOUHOMY rpadHKy.

5.2.2 Ornpedeteniie QOMUNIA 8 uNmepaate Maccoass doget om 0,002 do
207 %

Hapecky unHea maccod 5,000 r nomMewmaor B cTAKAH BMECTHMOCTRID
400 cm? u pﬂCTBC;p:iI'H:IT 8 50 cm? asorHoll kuenotw (1:1) Gea HArpeBaHHHA,
poGaanawoT | cM r:epum:ll.tl.a Eun.upnui. pasbannaor sogodl go ofbema
npuucpun 120 cm?, npubamtaior | cu? pacTeopa Xeaesd W NPHAMBAKOT
90 cum? pacteopa zu-mnar:a nepeMeilipan npoldy creknaHHOl mAToYKod.
MogorpesawT pacTsop Ha MAMTE 00 KOArYAAuWMH ocanka. Yepes 15—
20 mun npoby duneTpyioT veped nAoTHME $uasTp (cHiEAA nexTa). Cra-
KdH, B KOTODOM NPOBOAMIN OCAMACHHE TUIPOKCHIOB, H OCANOK Ha
qmn.m: NpoMBBAIOT OOHH pad sogol. Ocagok Ha GHALTPE PACTBOPHIOT
B 15 em? pacteopa consmoll kmcnors (I:1), Harpetoro ao 70 — 90 °C,
MPEIBAPHTENLHO MPOMBB 3THM PACTBOPOM CTAKAH, B KOTOPOM NMPOBOIHIH
OCAMACHHE rufpnmmmﬂ CobHpaoT pacTBop B MEPHYID KONDY BMECTH-
MocTbi0 50 cM”, B KOTOPYI NPEARIPHTENLHO NoMewanT 1,5 cM? pacTropa
WIOPHCTON mlm ROBOART NO METKH BOGOA H NEPEMEILHBAKT.

AHANMIMPYEMBIC PACTBOPLI M pacTBOpsl cpasHeHua 11 cepuu pacneing -
HOT B MAAMA MAKHCH A30T4 — AUCTHACH H HIMEPRIOT MOCMOLIEHWE AHATH-
THYECKOH THHHH AMOMHHHA. YCnoRMA MamepeHHd — no 5.2.1,

53 ObpaboTka pe3lyAkTaTOR
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5.3.1 Maccosyw BOIK ANIOMHHHA JI", %, BMMHCAAIT no GopMyne

-
X= m lﬂlll.'l ' (1)
rne my — MACCORAN KOHLUEHTPALIMA ANMOMHHHA B AHATHIUPYEMOM PACTBO-
pe, HAMICHHAA NO IPAAYHPOBOUHOMY r!:admk.y HAKH METOOOM
“OrpaHHYHBAIOIMY PACTBOPOB™, Hnrfc
V' — obbeM aHATHIHDYEMOro pacTRopa, cMY;
M — MACCA HABECKM LHHKA, I.

5.3.2 AGcomioTHBE NonyckaeMule pacxoxaeHna (%) pelyasTaToR aByX
napannensHeX onpesereduil (f — NoKasaTens NOBTOPAEMOCTH ) H pE3yNb-
TaToR ARYX aHATHIOB (D — nokalatens BOCMPOMIBOAHMOCTH) ¢ HOBEDH-
TenwHoR peposTHoCTEID P = 0,95 He NoMKHL MPeBLIUATE TOMYCKAEMBIX
IHAYEHHR, YKa3zaHHX B Tabruue 2 (onpeacneHmue ANOMHHMA mo 5.2.2) 1
rabnuue 3 (onpegenedme amoMHHKA no 5.2.1).

Tadnuusas 2 — AbcomOTHRE JONYCKASMENE PACXOMEEHHA

B npowe HTax
oo T T e ———— r_‘_____'_'__"_'_"__'___"-" —
| Macoomm SoAR mtnc L |. o 1] 1
' 0,0020 I 0, 0004 0,000%
00050 | 0,006 0,0007
0,010 L 0,001 0,001
Tabawia 3= ABCOTKTHE HONYCKIEME PaCEONIEH M
B npoucHTax
H#ﬂlﬂ Sl i.'I'IHII-HHII'I .L d [ L i
0,010 | 0,002 0,002
0, 030 0,003 0,004

ABCcomOTHBE AOMYCKAEMBLE PACXONMAEHHA A NMPOMEKYTOMHBIX MACCH-
Bui AOACH ATOMMHNA PACCYHTRIBIIOT METOROM AWHEHHOA MHTEPROARLIMH.

& POTOMETPHYECKHA METO]

MeTon ocHoBan Ha oBPAIOBAHHM CKPAIIEHHOTD KOMILIEKCHOTD COEEM-
HEHHA ANOMHHAR ¢ Xposmasyporos C(S) npu pH = 5,7 — 5.8 u wasepeHum
€10 ONTHYECKOR MAOTHOCTH NpPH ATMHE BoaHE 590 HM. Mewaoiuee paw-
AHHE HEMe3d YCTPAHAKT BOCCTAHORACHMEM ackopbuHosofl xucRoTOR;
MCIE MACKHPYIOT THOCYNLDETOM HATPHA.

6.1 Annmaparypa, peaKTHEN W pPACTBOPH

CnextpodoTomerp wan domoanexTpoxonopiseTp mobore THmA Las
HIMEPEHHA B BHOIAMOA obORacTH cnexTpa.

5
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Konbel keapuessie — no FTOCT 19908 sMecTimocTsio 250 o’

Kncnora asotHan — no FOCT 4461,

Kucnora conavas — no NOCT 14261, pasbasnennan 1:1, 1:3 w pacreop
0,1 moa,/mm?,

Kucnora ackopBunosan, pacrsop 10 r/nm?, caexenpHroToRneH bR

AMMHaK BoaHER — no FOCT 24147, pasbannennwift 1:10.

Hatpuit cepropatHcToKHCauA (THocynwdat Hatpua) — mo [OCT
27068, pacteop 50 r/aM>?, cRexenpHIOTORNEHHBIN.

Harpuit yxcycHormensii — no NOCT 199, pacrsop 2 mons/am?,

Xpomazypoa C (5) — no (3], pacrsop 1 r/am?.

Bymara MHAMKATOpHAH YHHBEpCAlbHaN — no [4].

Hunk — no FOCT 3640, mapkn LIBOD.

Pacteop uuuka: 5000 r uMHKa pACTBOPAIOT NPH HArPEBAHHK B 70 cmd
conanol kuchots (1:1) ¢ noBarnennes 6—7 Kanens asTHOH KHCIOTHI.
PacTpop BLIMNAPHBAKT 10 BALKHLIX conell. OCTATOK pacTROPAIOT B BOJE,
NEPEHOCAT B MEPHYID KOAGY BMecTHMOCTHI0 S00 cM?, HOBOAAT A0 MCTKH
H nMepemettineamT, 1 oM’ pacTeopa conepxnt 10 Mr wHHKA.

ANKOMHHHNE METANTHYECKHH rpaHyaHpoBaHHEIR — mo [2].

CranpaprHbie pacTBOpH ATKOMHHKA

Pacteop A: 0,100 r anooMuiKA pacTropaoT npH Harpesanuu & 50 oa?
COAAHON KHCIOTH g_l::!}, OUUMANIAKT, NEPEHOCHT B MEPHYID KOnDY BMec-
tmocTeio 1000 cm?, goBoasT Ao MeTkM Boao#h M nepemewmpaor. | om?
pacTeopa A conepsHT 0,1 Mr anmoMuHus.

Pacteop B: 10 cm? pacreopa A nomewmanoT B MepHyO KoNBy BMECTH-
mocTbio 100 cm?, nobomsT g0 MeTkM Bomol W MepeMelIHBAIOT. | oM’
pacteopa b conepamt 0,01 mMr amoMuHHA.

Pacteop B: 10 cm® pacreopa B noMewaor B MepHylo Konby BMeCTH-
mocThio 100 cm?, nosossT ao MeTkW Bomoll M nepememmsuor. | oM’
pacTeopa B conepasr 0,001 Mr amoMHHHA.

Pacteoptt b # B roToRAT B JeHb NPHMEHEHHS.

6.2 MNMpoBererHHe aHaANHIA

6.2.1 Hasecxy umHica maccoii 0,500 r noMEWANT B KOHWYECKYID KBAp-
uesy koaGy smecTHMocTeio 250 cM? W pacTEOPHIOT NPH HAMPEBIHHH B
10 cM? consmolt kucnorel (1:1) © nobarneHuem 6—7 kanesk A30THOH
KHCHOTH. PACTROP BHNAPHAIIOT A0 RAAXHLX conell. OcTaToK PACTBROPH 0T
B BOJE, MEPEHOCAT B MCPHYIO KOADY BMecTHMoCTI0 100 eM?, pasGasnsior
BOTON 00 METEH M [epeMeLIHBART.

AnukpoTHyo wacTe pacteopa 10 cyx? (Npu Maccoroil gone ANIOMHHIA
ao 0,01 %) wam 2 cw® (npu maccowoil pone anomunns cesnue 0,01 %)
MOMELIAKT B CTAKAH BMECTHMOCTEIO 50 cm?, npuBarnsgr 2 oM® pacTeopa
AcKOpOHHOBOR KMCAOTH W OCTOPOXHO HelTpanHaywT ammuaxos (1:10)
Ao pH=3 no ynusepcanbHol wunMkatopHoll Gymare, Pacteop nepeqocat

[
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B MEPH YK n:unﬁy BMECTHMOCTRIO 50 cM?, pasBapnAwT soaoi a0 ofvema
npumepHo 25 cm?, npubasasior 1,5 cM® pacTeopa Tuﬂcyﬂmbﬂra HATPHA,
oGMBIBAIOT cTeHKW Konbw Bonoi, npuaneawnt 2,5 om? pacreopa coas-
Hoit kucmoTe 0,1 monsfam?, 1,0 cm? pactsopa xpomasypona C(S),
2.5 cM? pacTEOpa YKCYCHOKMCNOrO HATPHA, NCPEMCLIMBAA PACTBOP
nocne NpubapneHKA Kasaoro peakTupa. PaibapirioT BOLOR 00 METKH
M MEPEME L HBAKT.

Hepes 10 MHH HIMEPHIOT ONTHYECKYID MIOTHOCTE PACTROPA HA (oTo-
INEKTPOKOTOPHMETPE WIH CRCKTPOHOTOMETPE NPH ANHHE BoAHEE SN HM
B OKIOBETE ¢ TOAWMHOR Nornowawiero ceet chod 50 usm. Pacteopom
CPABHEHHA CIYXHT PACTEOD, COASPHALHNA Te Xe KONHYECTEd ACKOPDBHHO-
B0 KHCAOTHI, THOCYIRGDETA HATPHA, coMAHOR KMCROTH, xpomatypona CS)
M YECYCHOKHEAOrD HaTpuA. QIHOBPEMEHHO ¢ NPOBEICHHEM AHATH3A Npo-
BOAAT KOHTPOABHBIA ONBIT CO BCEMH TIPHMEHACMBIMH B XOZE AHANHIA
PCaAKTHBAMH W B TCX Xe yonosuax. Conepaarte AOMHHHA YCTAHABNIHBA-
0T 00 rPaIyMpoBOYHBM rpadmKam.

6.2.2 Ina nocTpoeHHA FPAIyMpOBOYHBIX MPadMKOB B CTAKAHB BMEC-
TumocTeo 50 oM? nomewmor 0, 1, 2, 3, 4 u 5 coM? pacrsopa B, uro
cootsercrayer 0, 1, 2, 3, 4 v 5 MEr amosudus, npubasaswoTr 5 cw?
pACTBOPA UHHES (NpH maccoeoil gone amwomunus go 0,01 %) wim 1 o’
pRCTROpAa UHHEZ (NpH MaccoBoll gone amomuiHA ceeiwe 0,01 %), npu-
GarnawT 2 cM® pacTeopa ackopbHHOBOH KHCIOTE H ARACE NOCTYNAKT TAK,
kak onpcano 8 6.2.1.

Mo noayYeHHBIM IHAYEHMAM ONTHYCCKON IUIOTHOCTH PacTBOPOB M
COOTRETCTRVIOUIMM WM COREPKAHHAM ATKOMWHAA CTPOST MPALYHPOBONHBIE
rpadmicH.

6.3 OGpabBoTKa pPeIyALTATOBR

6.3.1 Maccosyw gono anosmuHua X, %, peaHcaswoT no dopmyne

X= o7 o000 (2)

rae m1 — MJ4CCH AMOMHHHA, HalIEHHAR NO rpa.tmipnmmw rpadHKy, MKT;
— ofbeM HEXONHOMD pmpa, cMl;
m — WacCi HapeckH UHHEKD, I
¥y — obbeMm AAHKBOTHOR MACTH PACTBOPA, cml,

6.3.2 AGCOMIOTHME JONMyCKAEMBE pacxoxaeHus (%) peayisTaToR AByX
Mapaneibibix onpeaencH i (d — NoKazaTenb NOBTOPAEMOCTH) H PE3yib-
TATOR NBYX AHANHIOE ([ — NOKAIETEN: BOCTIPOHIBOAHMOCTH) C MOBCPH-
TenpHOR BepoATHOCTBID P = 0,95 He DToMXKHH NPEALLIATL NONYCKAEMBIX
IHAYEHHA, YKAMHHBX B TabHue 4.
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