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YK 669.872:543.42:006,354 [pyoma BS9

FrOCYJZAPCTBEHHBHN CTAHIAPT COIK3A CCP

HHIHHA
XHMHKO-CTIeKTPAABHBI METOA ONPENeNEHHA ATOMIHRA, ToCT
BHCMYTH, KATMHA, METH, MATHHA, MAPranIe, AHEEL, 12645.4—77

CERHHUR, cepedpa W uHHKA

Indivm. Chemicospectral method for determination of Aluminiom,
bismuth, cadmium, copper, magnesium, manganese,
nickel, lead, silver and Zinc
OECTY 1709

Hata esegermn 01.07.78

HacTosumi cTaHmapT YCeTAHARNTHBAST XMMHKO-CIICKTPANBHELT METOJ ONPENENeHHA ATIOMUHHA, BHC-
MYTa, KRIMMH, MCOH, MATHHA, MADrAHLA, HHKENA, CBMHLA, cepebpa M LHHKA B MHIMH NPH MAcCOBLIX JO/IX
B MpOLEHTAX:

- amomuErA ot 000001 ao o 0,0001;

- BHCMYTA e 0,000002 e (,0001;
- KanMus e 0000002 « 0,0001;
- MEdH w0, 000005 o 000001
- MATHKER = 0,00002 w  0,0001;
- MAPTAHLA o 0,0000008 = 0,00001;
- HHEENA =  0,00001 s 0,0001;
- CHHHLA » 000001 w 0,0001;
- cepebpa » 00000008 = 0,0001;
- UHMHKA = 0,00001 = 0,0005.

fMpedigzaenca dag smemoda

MeTon A 0CHOBAH HA NPELBAPHTEABHOM XHMHYECKOM KOHUCHTPHPOBAHMH NMPHMECE MyTEM OTHENE-
HHA OCHOBHOMO KOMHYECTBA MHIHA JKCTPaKUMed B B -RMx1opaiu3THnoBsM 3QHPOM (XTOPEKCOM) B BHIES
GpoMinia W3 pacTeopa HpoMHCTORONOPOIHON KHCNOTEL KoHUeHTpauwel § Monk/amE, Pacteop, conepsanmmii
MNPHMECH, BMNEAPHBANT HA NOPOLLUKOBOM rpadETe, conepxaliem 4 5% X10pHCTOTD HATPHA.

MeTon b ocHOBAH HA IPEIBAPHTENEHOM XHMINECKOM KOHLCHTPHPOBAHKM MPHMECEH MyTeM oTaeIe-
HHA OCHOBHOMO KOIMYECTEA HHANA SKCTPAKUHEH THITHAOERM HPHPOM B BHIE BPOMMIE MHIHA U3 PACTROPA
OpPOMHCTOBOIOPOAHON KHCIOTH KOHUCHTpALHeH 5 Mnnz.jﬂn-::': PacTeop, conepxammil TpHMecH, BuilapH-
BAIOT HA NOPOUIKOBOM TPRhHTe, CoTep®alien 5 % orRCHna MEIMT.

CnexTpaisHoe onpegenesie NpUMecell B KOHUEHTPATE OCHOBAHO HA H3MEPEHHH NOYCPHEHHIT MTHHK
npuMeced M $oMa B OYTOBOM CNEKTPe, NOAYYAEMOM NPH MCAAPEHHH NpobL H3 OTEEPCTHA YIOABHOMD
MIEKTROAE (AHOIA) B ILIAMCHH JVTH MOCTORMHOID TOKA,

(Himenennan penasuna, Ham, Ne 1, 2, 3).

1. OBUIHE TPEEOBAHHA

1.1, OBwue TpeGomanua k METOOY aHatusa u TpeGosanug GezomacHoeTd — nmo FOCT 126450 n
IMOCT 22306,

Hzpanme odaipamioe [MepenenaTia BOCITPEIIENR
*

© Hararenrcrso craHzapros, 1977

© UMK Haxarenscreo cranmapros, 1998

Mepewanarnme c HavereHAMK
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C. 2TOCT 12645.4—77
2. ATMMIAPATYPA, PEAKTHBBI H MATEPHATH!

CrexTporpad KBApUEBEE cpenHell DRCNepCHH M0O0MD THNE, NMOIBOIAMIIHA 33 OOHY INCNOIHLIHID
nomyauTe cuerTp ot 225,00 oo 400,00 HM, YEOMILTCKTOBAHHEIR TPEXTHHIOBOR cHeTEMOR OCBEILEHHA LIETH
B TPEXCTYTIEHYATEIM M O8BATHCTYTIEHUATEIM OCTAOHTEAMH.

Crextporpad andparunonnstl THna JOC-8 (nepawifi nopanok), }’Hﬂnmemxﬁmmﬁ TPEXTHHIO-
BOM CHCTEMOR OCBEIEHMA LeTH WhM cnextporpad CT3-1.

HertodHMK NTocTORHHOTO ToKa, obecneywBanimi manpamserne 1o 200 B i cuwny Toka no 20 A, THNOB
[MH-145, 2BH-20 u nop.

TepepaTop AKTHEHIHPOBAMHON TyTH ana momssra tenos [1C-39, OT-2, HBC-28 o sHeulHHM
peocTaToM AnA paboTsl MpH cHnax Toka 15 A,

MukpotdoToMerp, NperHaIHAMeHHEG A MIMEPEHAA NOYEPHEHHE CIEKTPAILHLIX THHHA,

Bectt Topeuotieie THTA BT ¢ norpeiuHocTsio BapeiiupanuA He Gonee 0,001 r.

Beck! aHANMTHYSCKHE © NOTPALUHOCTED BIREUIHRAHKA He Gomee 0,0002 r.

Jlamma wHdpaxpacHas To0oTo THIA © TaG0paTOPHAIM aﬂm‘rpaﬂcdmp:-.lampﬂm teima TMTHOQ-250-2,

SNeETPOTLIHTES © TEPMOPETYIATONOM.

Ksapuesni® mpHBopsl LN MEperoHKH peaxTHios (FKHCROTH, DHXTOPIHITHACEON MpHpd, cnHpTa),

CTynka U3 OprEHWeckorn creKna.

Mocyra KEapUepas (cTakaH!, SAIIKH, THEIH, IeAHTeNEHEE Bopoukd) o NOCT 19908,

Bokch W3 OpraHWqeckoro cTekna.

Konouea M3 opragydeckors cTerId Wi QTopoiuiacTd Lad HoHeo0MeHHOH OMHCTKH BOALE.

Hox w3 tamrana. _

DnexTpodsl M3 rPAadHTOBLIX CTepaHEH ocoGON YMCTOTH AHAMETPOM 6 MM C pasMepoM Kpatepa
4w 3 mm W smapen C-3 ¢ paamepoM kpatepa 4 < 4 MM

['padwt nopounonsit ocobolt yucToTet mo NOCT 23463 i noayweHHLI H3 rpadHTOBLIX CTepAHEH
ocobol 9HCTOTHL

Harpei xnopHCTRIA ocobOH THCTOTRI.

Boxa muerHnaxpopasHan mo FOCT 6709, Tpris MEperHaIHHAR I o4UHILEHHAA HA HOHRIAHOHHOA
KOIOHES.

Supep f f-IHELTOPIHITHAORRIA (MTopeKe), OYHIMEHHEIH cAemyIiiHM o0paloM: B OJeIHTEIbHOM
BOPOHKE XNOPEKC TPHMIEL NPOMEIBANT PacTBopoM conguol kwcmote ¢ (HCI)=3 mone/mm?, satem
neaxnsl sogofi. [Tocre mocoenHel MpoMEIRKH OCTABNAKT B BOPOHKE HA HOYL LA PACCAAHBAHHA. JATEM
NeperoHAT SBAXAL B KBapueBoM annaparte (cobupaetcea dpaxuma, kunamas npe 175—178 "C. baus
IMHLEPHHOBAR ).

Kucnora Gpomucrosonoponian no DOCT 2062, tpusas! nepernatuan, pactsop (HBEr=8 monn/mm3.
KoHLUeHTpAIHIO GpOMECTOBONOPOIHOM KHCIOTE YCTAHARTHBAIOT THTPOBAHHEM [ACTBOPOM MHAPATA OKCHIA
HETPHA.

CNMpT STHXOBRIA TeXHHYeCKHHE pekTHdHEoBaHHEE no TOCT 183040,

Hatpus raapookcnn no NOCT 4328,

Bposm mo NOCT 4109, neperHandeii B KEAPIEBOM AMMAPATE HA BONAHON BaHe TIPH TEMNSPATYPE BOOL
{60+5) *C {cobupaor Gpos o Bofoid B kpapuesoft kKomBowke).

Kncaora conanas no NOCT 3118, pacteop ¢ (HCI=3 mons/am3.

DoTomracTHHE cnekTporpadedeckye tanos ITOC-02, MOC-03, NMOC-04, HT-2CB » amamoan-
THBHEIE.

OGpa3uel cpaBHeHHA MrA sMetomd A OCHOBHOR MIA TIPMIOTOBIeHMA 00pPa3LoBR CPABHEHHA M
KOUIEKTOPOM NpHMEceH cAYEHT rpadiT Nopourkoss ¢ nofapkoi 4 % WIopHCTOTD HATPHA (MPH onpens-
ACHMH uMHKa B kagmus — 0,1 % xnopuctoro HaTpua).

O6paust cpasHetnn A Metoga b, OcHobodl ana npuroToRneHKA o0pasLOB CPABHEHHMA H KOMNESK-
TOPOM MpHMeceH cayRuT rpaduT nopollkoskl ¢ gobaskoft 5 % oKCHIA MHAMA.

Yucrory npurorosneHHof 0CHOBEI MPOBEPAIOT CIEKTPANBHEIM METOIOM MPH YKA3AHHLIY YCAOBHAX
AHAMH3A.

OcHosHOM 00pasey roTOBAT BHeceHHEM B [0 I OCHOBE PACCUMTAHHOID KONMYECTEA DACTEOPOB —

wmerannon (Tafu. la), NpUroTORTEHHRED NO MTpHIoXeHo 1.
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TOCT 12645477 C. 3

Tabnuua la

KonHHecTeD pacTROpE B ah’, HeoBvo- KoMmuecTso pacTaapa & o’
O pesengesni Maceoeas pona D nmcm DCHOBHON HeobyonMMos ATH NPpHrOTORICHAA
ITEMEHT anemenTa, % mﬂa&tﬁ:ﬂ'&fﬂ% N!'C"lll:;‘; SCHOBHOMD uﬁm-r;rll {ocHona: C+0,1 %
ann wetona B} =Ch
AmpormuHEH 0,01 1.0 -
BuewmyT 0,01 1.0 -
Kammih 0,01 1.0 1,0
Mems 0,01 1.0 -
Marwunii 0,01 1,0 -
Maprareu 0,008 048 -
Hurear 0,01 1.0 —
CRuHEL 0,01 1.0 -
Cepefipo 0,008 0.4 —
IETIETS 0,05 - 5,0

O6pazen BRICYIIWBAKT Mol WHOPaKpacHoi AaMnoll ¥ TIIATENEHO NEPETHPAIOT B CTYTIKE M3 OPraHH-
YECKOTD CTEKIA MyTeM pasfasieHis OCHOBHOTO H BHOBL NPHIOTORTEHHEX o0pasLoE CPABHEHHA OCHOBOM

TIOAYYAKT cepiio padouHy ofpaluos cpasHeHHA B COOTBETCTBHH ¢ Tabn. 16.
Tabawua 16

Maccosas BoRg ONpENERAEMOND JREMEHTA B ofpaius cpasHeuns, %
Onpenensessii
SPE MEHT Ofpazen | 1,0 r | Obpasen 2 2,5 r | Obpasen 30,9 r | Obpasexs 4 0,7 r | Ofpasen 5 20 r | Ofpazen b 3.3 1
olip, ccHapsore |ofp. Me | #5350 (ofp. Mo L #8017 ofp. M 2463 ofp. M 3 +E0F | ofp M S +35r
+9.{| I DCHOoEEE O HO B O HOBEL CCHORE O HI A R CCHORE
ATEOMMHM 1-10™3 3,310~ |t 3,310~ 210~ _
BrewyT 1-10~? 3,300~ Bl 3,303 21073 -
Kamwit 1-10~? 3,310 1-10~* 3,3.107% 21073 -
Mens 1107} 3,310~ 1o 3,31077 21073 —
Martuil 11072 3,310~ 110~ 3,310~ 21073 —
Mapraren g10—* 167104 810~ 267103 1,610~ 810~ ¢
E:;ﬁfl :-m—: 33107 11074 L:’r-m-j 2 m—: -
110~ 3,310 1-10 3,310 210 -
Sl 840~ 26700~ | 81078 2611078 | 161078 B0
5103 167107 5.10~* 1671074 1107 -

OcHoBy H ofpaiusl cpaBHeHHA XPaHAT B GIOKCAX HIH IUIOTHO 3AKPBITEIX GaHOMKAX.
Bhup EHITHIOBEH (MEIHLIHHCKER).
Huana oxkcra ocobolt aHcToTsL

Mpumeyanwe [omyoKEsTcA MCTIOALIOBAHME MUIAIME © HMOYETHMEHOH CRAIRO B K8YECTBE HCTOYHMHEKR
Bo30YHINCHHA CTICKTPOR, 8 TAKKE NMPUMEHEHHS MPHBOPOE © OTONCKTPHYCCKON perMcTpalnedt clekTpoR H ADYTHY
CREKTPANBHBY NpHEOPOR, EPYTHY PEAKTHECD H MaTEpHAncR, DOLCTISHHBLIOIIHY MONYHEHNHS NOKIATENeH TOYHOCTH, He
VETYTTAKNIHY PErNAMEHTHPORAHH M HACTOMILMM CTAHAAPTOM.

Paza, 2. (Hamenennan peoakuna, Ham, MNe 2, 3).

3. MPOBETIEHHE AHATHIA

31, XHMHYeCcKOE KOHUEHTPHPOBAHHS NMpHMECEH no MeToayY A

Hasecky wnus maccoit 0,500—1,000 r (npx onpefeacHMH KAIMMA ¥ IHHKA B HHIMH sapes Halk) —
maccof 2,000 r) moMemanT B KBApUeRYW Haluky sMecTHMocToiy 20—50 em?, npuausawt 5 cu? (npu
Hapecke WHIHA 2,000 r — 10 em?) pacrsopa GpoOMHCTOBOLOPONHON KHCAOTHEL KoHLeHTpauHeR § mons/oM?
H PACTROPAIOT METALN NMPH HATPEBAHMH HA MMEKTPHUSCKON MANHTKE € TEpMOpErVIIATOpOM (TEMNEpaTYPa He
nomkna npessiuats 90 “C). [NomyveHHLH! pacTBOp BLIMAPHBAKT JOCYXd, OCTATOK PACTBOPAIOT B 7 oM
pacTBOpa BPOMMCTOBOROPOIHOMN KHCIOTE KOHUEHTpauwed B Mons/nM?, mepeBoasT pACTROP B AEMHTEABHYIO
BOPOHKY M CMBIBAIOT OCTATKM PACTBOPA CO CTEHOK 9Jatuku 3 cm’ pacTeopa GpoMHCTOROAOPONHON KHCIOTHL.
Tyna ®e pobarnawor 10 oM (npe Hasecke uuaps 2,000 r — 20 cv?) P B -nMXIopEMSTHAOBOTO 3hHpa M
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C. 4 TOCT 12645477

QCTOPONHO BCTPAXHBAIOT BODOHKY B Tewenue |—3 muM. [locne oTCTAMBAHMA X0 MOAHOTO HCMEIHOBEHHA
My3LIPEKCS BOIMYXE BOAHBH O cAMBROT B APYTYID JEAHTENBHYW BOPOHKY M NOETORAKT CLIC OB pada
skcTpaxuuio mraHa 10 M B i -nuxnopauaTnosore adupa. JAA NOAYIeHHA OXPAIIEHHOMD OPraHHYec-
KOID CROA CACOYET Mepel KAMIOH SKCTpaKuMed B ICANTCABHYH BOPOHKY fobantaTe 1—2 KarnmH Gpoma.
KHeuwlli pacTBOp Mepesosy B Keapuepyilo wawky, gobamiswr Tyaa we 30 wr yroabHoro MopoLuka,
comepwawero 4 % XMOpHCTOre HATPHA, BWNADHBAKT PACTBOP Nof WddparpacHod saMnod nocyxa,
CMBIBAIOT CYXOH OCTATOK €O CTEHOK YAIIKH HeDoABILHM KonnyecTBoM (1,5 cui) BOOE! ¥ BHOBL BHNMAPHBAOT
mocyxa. Cyxoit 0cTATOR NEPENANT HA CREKTPATBHEIA avanis. OGorallenHe BEIYT H3 TPEX, IPH ONpPEIeTeHHH
EADMHS W IHHES — W3 WSCTH MapaaTensiey Hapecok. TTpH onpelefeHHH IHHEKA H KAIMUA J82 KOHIIEHT-
pata npHMecedl ofweguHmoT M Buinapusaior Ha 100 mr yronkHoro nopowka, coacpaaiiers 0,1 b
opHeTare HATpHA. OnDHOBpeMEHHO ¢ MoAroToRKod o0pasios 4Yepes Boe CTALHM aHANHIA OPOBOIAT
KOWTPOTLHEI ONMBIT HA BCE PEAKTHEL B APHEYTCTERW NPENBAPHTENLHO OYHIIEHHOTe GpoMiIa HHINA.

JIa8 TIPOBENCHHMA KOHTPOILHOID OMLEMA B KBAPUEEYH) YALUKY NMPHIMBAKT 5 oM’ GpoMucTOBOZOPOLHOH
kcnotsl ¢ (HB=8 mons/om? 1 sumapseaior 10 obbesa 0,5—1 ou?. JToSannsior eure 10 em? 2T0r0 %e pacTsopa
GPOMHCTOBOOPOIHON KHCIOTE M TIEPEHOCHT PACTROP B ASTMTSMLHYI0 BOPOHKY, Kyna nobasrmor 10 o,
[ [ -maopIHITHIOBOD 3OHPA H MPOBOIAT TPEXKPEATHYID SHCTRAKIIHI [Mocne TPeThEN IKCTPAKUME BOSHYIO
eIy CAMBAIOT B KBEPLEBYIO YALIKY, MOIMAPHBAKT Mol AaMnof fo YIATeHHA Mapob GpoMa W BHOCAT 30 Mr
rpaciira Nopowkosoro. PACTEOD BRMAPHBAKT focyxa, gobartaioT | cM? BOTE ¥ OMATH BhMapHBaT. CyXo#
QCTATOR CYLIST Mol HROparpacHoi TamMrici B Teveye 30 MMH W NEP20AI0T HA CTIEKTPATEHR AaHAMEL

OIMH H TOT X XTOPEKC MOXHO HCMONLI0RATE IUTA IKCTPAKIKK MHIMA MATHKPATHO, NPOBOISA KA IR
Pa3 ero PErEHEPALHID TT0 METOAMKE, TIPHBEISHHOR B NpUIOKeHHH 2.

{Hamenesman peaaxima, Ham. Ne 2, 3).

32. CnekTpanbHHN aHaAW? KOHUEHTPATa NMpHMecel

3.2.1. HMeTounHkoM Bo30VASIEHHA CMEKTPA CYEMT Oyrd MOCTOAHHOTO TOKA cHnol 13 A mexny
BEOTHEAMLHO MOCTARICHHLIMH TPAPHTOBEIMH INEKTPOSAMH. DACKTPOIN NpPeIBapHTENLHO ODXKHIIOT B
Tedenme 15 ¢ B nyre mocToMHHOrO Toka cunofl 15 A

(Hamenemran penasuma, Had. he 1).

3.2.2. Veaoeus crexmpospauposaniin npu onpedetenil auiOMUNLS, SUCHMYMa, Meol, MAZHILA, MOPIONYT,
HuKed, caunNa u cepefpa

O7 Xaxnoro KoHUsHTpaTa npofbl, KOHTPONBHONO ONBTA M ofpasua cpasHenHa otbHpawT no Ise
HAaBECKH Maccodd ro 20 MT W MoMEIEINT B KPETEp HHKHEND INCKTPOIa (AHOmA) rmybHHol 4 i IHaMETDOM
4 My, BepxHuii 3NeKTPOI 3aTAYMBAIOT HA YCLUEHHBIH KOHYC ¢ MHAMETPOM MLACIIANKH 2 MM.

Crextpsl doTorpadHpyioT NpH NOMOLIH KBEPUEBOro chekTporpada cpeaHed THCNEPCHE © TPEXAKH-
I0BLIM KOHAEHCOPOM K UHpHEoi menx 0,015 MM vepes TpexcryneHyarTsii ocnaburens. Bpema skcnosuumm
20 e, AHameTHYecKHR mpoMexyTok oT 2,5 no 3,0 MM,

B obnacte crexrpa ot 200 mo 230 mm wcnoawsvior dotonnacTuekd THnos MN@OC-03, TIRC-04,
HT-2CB, B ofnacT cnexTpa oT 230 a0 310 #M — doTomnactiike tara [MOC-02, NDC-03, HT-2CB, 8
ofinacty cnextpa ot 310 mo 400 vy — dotomnacTHHks Tuna [TERC-01,

323 VenoBHA CcOeKTPpOTpAGHPOBAHMKA NpPpH ONpefeTeHHY UHHKE H KAOMMUA

OT Eawpors KOHUSHTPATE NMpodel, KOHTPOIBHOMD OklT2 i 0dpailld cpAEHEeHHA OTOHDAWT No JBC
HaBecKM Maccofl mo 45 M M NOMEWE@IOT B KParep HKXHero 3AekTpoia (awoga) raydHHOR M OHAMETROM
4 mm. Bepxsmit anextpon — yeeueHHEA KoHye., Cnekipsl dotorpadipyioT NpK NOMOIH A PaKiHOHHOMO
cnexrporpada Tuna JOC-8 (nepewit nopaook) wid cnektporpada CT3-1 ¢ TPEXMHHIOBOH CHUCTCMOR
oceemenmst menw. [upuna wenu cnextporpada 0,020 MM, spema sxcnoanumun 83—10 c. QoTonnacTHHKH
tunos [IDC-02, MDC-03, HT-2CB.

3,22, 3.2.3. (Hamemennas pemasma, Ham Mo 2, 3).

33 XHMHYECKOE KOHUEHTPHPOBAHHE Nnpumeced nmo Metony B

Hamecky WHOMA (Mepen BIBEMIMBAHHEM Npoby HHIHA NPOMBIBAKT PACTBOPOM COMAHOH KHCIOTH
KOHUEHTPALUMeR 6 Monb/IM?, 0GMEIBAOT JEHOHKIRPOBAHHOH Bonoil) Maccoft 1,000 r noMeliaeT B KBap-
UEBYIO HaluKy EMecTHMOCTEI 20—=30 cam®, npuamsawT 5 cm’ pacteopa GPOMHCTOROJOPOAHON KHCTOTH
KORUEHTpalHed 8,5 Moms/OM?, HAKDRIBAIOT YAIIKY KBAPUEBOH KPuilkOH W PACTROPAIOT MPH HATpeBAHHM
Ha AMEXTPHYECKOH MIKTKE ¢ TEPMOpPETYAATOPOM (TeMmepatypa He nonxHa npepsnuarts 90 "C). Momyyen-
HEIH pacTEOp BENAPHEANOT QOCYXA, OCTATOK PACTEOPAIOT B 3 oM pacTsopa GpoMHCTOBOLOPOAHOR KHCIOTEI
KOHUSHTpALHEA 5 MoAE/ /M.

OxnaxaeHHb pacTsop NEPeBOOAT B AENHTEARHYID BOpPOHKY, OOMBIBRS YaluIky 2—3 cM? 3TOro
pacTsopa GPOMHCTOBOAOPONHON KHCAOTH. JINst 3KCTPAKUMM MHAMA B AEAHTEABHYIO BOPOHKY NoGantaoT
5 cx? aMomnosoro 3Hpa H SHEPrHUHO BCTPAXMBAIOT B TeyeHHe oaHoft muryTel. [locae paccharsaHua
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FOCT 12645.4—77 C. 5

BHIKOCTER BOAHLIR CNOR CTHBAIOT B OPYTYIO JEAHTENRHYI ROPOHKY W MOBTOPRIOT 3KCTPAKLIHIO eUe ABa
P33 TAKHM ¥e KONHYSCTROM QH3THADBOrD 3dMpa.

KHcasti pacTBOp NepeBOQAT B KBAPLEBYIO YAWKy, Jo0astawT 50 M nopolikosero rpaduTa, conep-
wawero 5 % okewna WHIMA, YMAPHBAIOT 1OCYKA MpH Temneparype oxono 100 “C mon HHGpakpacHoH
namnoi. MonyyeHHBIH eyXol OCTATOK NMCPeIarT Ha CIEKTDANLHEIR AHATHI

OIHOBPEMEHHO YEPed B CTALMM AHATHIA MPOBOAAT KOHTPOALHEIN OMMT LIS BHECCHHS MOMPABEH
Hid 3APRIHCHAE DEAKTHBOE B MPHCYTCTEHE NPEABAPHTENRHO OMHILIEHHOND Dponuga wHaug. [Ina 37ol uein
HCMOIBAYIOT NOTYYHBUIMACH B X002 AHATHIA HMPUPHEN 3XCTPaKT BpoMMIE MHINA, KOTOPEA LIA MOTHOTD
yoaneHHa MpHpa NepeBpoIAT B KBAPUSBYRD 4ElIKY M BRIMAPHBAIOT Ha BonAHOH GaHe ¢ ropsaeit Bomolt (He

HArPERas ).

AHATHI KO0 Npobbl HHAKA NMPpoBOIAT M2 3-X NMAPATICARHBIX HABECO.

331 Chexmpatessil @anoaus KoHGeRmpama npisecei

KoHueHTpaThl, MoNy4eHHEIC HA AHATHIMPYEMO npofisl, KOHUEHTPATH KOHTPOABHOMD OMBTA, [0
50 Mr Kakmoro W3 oBpanon CPARHEHHS MOMEILAKT B KAKATH rpadHTORL IMEKTPOLOE IHAMETPOM & MM
" rnyGusoR 6 MM, NpeasapHTENEHO 00OMCKEHHEBIX B AYIE MOCTORHHOID TOKA cHuo# 15 A B TeyeHHe 15 ¢.

Herousmikos BoaByWOeHHS CHEKTPOB CAVEMT OV MOCTOAHHOTO TokA cuwmoit 15 A. ChexTpm
toTerpadHpyoT Ha coekTporpade tuna JPC-8. Sxcnosnuns 45 c.

3.3, 1.3.1. (Beegenm donosmmressno, Fam, Ne 3).

4. OBPABOTEA PEIYIILTATOB

4.1, CncxTps kaxnoi npodel ¥ KOHTPOABHOMD ONETA GoTorpadHpYIOT MpH KOHLEHTPHPOBAHNUY No
METOIY A (10 WECTh Pa3, MPH KOHUEHTRPHPOBAHMK no MeTony b v obpaiuos cpaBHeHHs — Mo TPH pasa Ha
OAHOH NMNACTHHKE. Ha cnextporpammax ¢ NOMOWLID MUKPOhOTOMETPE HIMEPAIOT NMOYEpHEHMA AKHWE
OnpefengeMelX MMEMEHTOR W BAH3ncKawero oHa. [To HIMEPSHHBIM IHAMCHHAM Syea W Sg, MOXB3YACH
XapaKTepHCTHYECKON KPHBOH GoToOMIACTHHEN, ONpelefdioT NOrapHpMel HHTEHCHBHOCTH THHHA K (oHa
lg (f,+1y) u norapndmur muTencHBHOCTH doma Igf,. Haxonat L= +1,)—1,. Tpagyuposoutbie rpadukn
cTpoAT B KoopawHatax: lgf—IgC, rme lgC — norapudm Maccosoll ZOMH MPHMECH B TPAIYHPOBOMHBIX

obpasax.

Maccosyio momo npumecedt (X) B NpoLEHTAX BEMHCIAKT No dopMyne

_ miC—C)

m

X

TOE M — MACCA KOHUEHTPATA, MT,
C — MaccoBad AeNA MPHMECH B KOHLEHTpaTe, HARZEHHAA M0 IPASYHPOBOTHOMY rpadmky, %,
L} — MAcCOBaA MOMA MPHMECH B KOHTPOMBHOM OMBITE, HARNEHHAR MO rpATYHpoBoYHOMY rpaduky, %:
A1y = MAcca HARSCKH HCMOAHOH npobs!, Mr,
(M3amenennan pesakums, Ham. Ne 2, 3).
4.2. llna onpefeneHds conepHAHMA TPHMECEH HCMONLIVIOT EHATHTHYECKHE NHHMM, YKAAHHLE B

Tafin. 1.
TaGnuua |
Onpeasnsgemnii aneseHT 1 AHANHTHRCCKAN AWHEE, WM Onpenenaesmbifl aneuesT AHATHTHEECKAS JAHHEE, HM

AnoMuHKEH AlL 308,21 Marsit Mgl 278,30
Bucwmyt Bil 306,77 Huxens Nil 300,24
Kanmmi Cdl 228,80 CEHHEL Pol 283.1]

Hne Cdl 32610 Cepefipo Agl 328,07
Melk Cul 327,40 T Znl 134 350
Mapraney Mnl 257 6]

(Hamenennas penakuma, Hav. Ne 2).

4.3. Ja peay bTaT aHANTHIA NPUHKMAKOT cpenHes apMGMETHYECKDS PEIVALTATOR TPEX MApALte hHEX
ONpeRencHul, MOAYYEHHBIX HA oXHOA GOTOMNACTHHKE (KXIOe MapuLielbHOE OnpefeleHHe M3 IEYX
CAEKTPOIPAMM IPH KOHUEHTPHPOBAHHE N0 METOLY A, H3 ONHON CNIEKTPOTPAMMEL — no MeTony B).

Pa3nocTe Mukay HaHMEHLLUIHM H3 TPEX PesyALTATOB MapaLIenbHBIX GITPENENEHMA © DDECDHTENERO
BEPOATHOCTEM P =(,95 He nomkHa NpeBxUIATE SHAYEHHA SONYCKASMOTD PACXORIEHNS d, paccYHTAHHOMD
no dopMyaasm:

GOST
I

FOCT 12645.4-77, Hauii. XuMUKO-CNeKTpanbHbI METOZ, ONPeAEneHNs arntoMUHUS, BUCMYTa, KaaMUsi, Meu, MapraHua, H1Kens, CBMHLA, cepebpa n umHka
Indium. Chemical-spectral method for the determination of aluminium, bismuth, cadmium, copper, magnesium, manganese, nickel, lead, silver and zinc


http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-12645.4-77
http://gostexpert.ru/gost/gost-12645.4-77

C. 6 TOCT 12645.4-77

1. Tlo meTooy A:

d =04 x, — npu onpexeneHHH Mean (ot 510-% ao 1-10—* %), cepefpa (ot 5105 no 1104 %) u
umHEa (ot 1-10-4 o 5104 %);

d = 0,5 x, — Npu onpeneneHHH ATIOMMHMS, BHCMYTA, KAIMHA, MarHMA, Mapradua, cepefpa (or
8.107 go 5-10—% %), umuka (o1 1-10=3 go 1.10~* %); HHKeNs ¥ CEHHLA.

2. Mo wetony B:

d = 0,5 X, — npu onpeseneHHH BHCMYTA, HHKEAA, cepelpa M MHHKA;

d = 0.8 x — NpH onpeicieHyl MATHHA, KAAMKA, MAPTAHLA, CBHHLE ¥ ATIOMHHHA;

rae X, — CPenHee ApHHMETHHECKOES TPEX PE3YIBTATOR MNapaTIEAEHE ONpeIeNeHHI.

PaznocTs MeXIy pe3yNbTaTAME ABYN AHATHIOR OAHOM M TOiH Xe mpobsl ¢ DoBEpHTENBHOMN BEQOATHOC-
0 P'=0,95 He HOKHA NMPEBLIUATE 3HAMCHWA DOMYCKAEMOTD PACXOMAEHMA [, paccHHTAHHOTO mo
thopryman:

1. Mo MeToay A

D = 04 X, — npwu onpenenenii meaw (o1 5-10-% go 1-10—% %), ummka (or 110~ go 5-10-4 %),
cepebpa (ot 5-10-7 go 1.10-* %);

D= 05 X, — npx onpeleneHHy ATIOMHHKA, BHCMYTE, KaIMHs, Mapradua, cepeGpa (ot 8107 mo
510=5 %), unnka (ot 1-10—*% mo 110~ %); HHKeD? M CBMHLA.

2. Mo merony B:

D = 0,5 X, — npH onpeaeneHHH BUCMYT2, HHKENA, cepelpa i UHHKA,

D = 0,8 X, — npu onpeseneHHH MEDH, MATHHA, KATMMS, MADTAHIA, CBHHLA W AMOMHHHA,

rae X, — cpegHee apHgMETHYSCKOS NBYX Pe3YISTATOR AHANHIA,

{Hamenennan penaxuma, Ham. Ne 2, 3).

4.4. (Hemmowen, Ham. Mo 1).
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MOCT 126454—T77C. 7
MEHTOKERHE |
O RTameILhos

PACTBOPE] METAJLTOB, MPHMEHAEMBIE [IJIA NIPFHIOTOBIEHHA
OBPA3LIOB CPABHEHHA

1. Aas NPpHroTORREHHA PACTBOPOE METALTOR NMPHMCHRIOT

MeTannu, ¢ Maccosof Loneld OCHOBHODO BEIIECTEA He meHes 99,99 f:

anomsEnt no FOCT 11069 wik donsr amosMuHAeEas no [OCT 61§;

nHewyT mo NOCT 10928;

ratmi mo FOCT 12797,

HENSFD, BOCCTAHORMEHHDE BOSODOAOM,

kamMHA mo FOCT 22860,

Menk no DOCT B39,

chMMen no TOCT 22861;

unnk o TOCT 3640,

mapraHen mo TOCT &008;

Hukeas no FOCT 492,

cepedpo no TOCT 6836,

Tanznit o DOCT 18337,

onoro o MOCT E6O;

parani o [OCT 804,

1.2 Peaemipee ocobofl YHCTOTED MITH KBATHQHELIHH e HEN¥E X 4. HIH 9. 4 8.

1.3, Mepayo nocyay 1-ro €A 2-TO KAACCOR TOMHOCTH.

[.4., AHRTHTHMECKHE BECH ¢ MOMPELTHOCTRID BIBCIOMBEHMA He Gomes 00002 r.

2 MpouroToeficeHHe PACTEOPOB

2.1. Pacteop amomusis: 0,1 T aMOMHHHER0N GONETH MOMCILAKT B CTAKAH BMECTHMOCTRID 50 e, Tpensmaet
20 cm® pacTropa asoTHoH ¥HcaoTH 123 » pacTRopRIOT ANKOMPRAN NPH HAMPEBARWH HE JexTpollTHTKE. PacTeopenne
pner Meanerss. [Toctornso noSaRTAKT A30THYED KNGIOTY A0 TIONHOND PACTROPEMEA METANTE. PACTBOD KHIIATAT OAA
VIRNCHWA OKCHAOB A30TA, OXNAMIANT, MEPEBOIAT B MCPHYE Koaby mMecTHMOCTER 100 £M?, DOBOIAT 20 METKN BOIof
M NepeMEIHRANT.

| em? pacTeopa cogepkuT | MT AMKMWHEA.

2.2. Pacteop BcMyTa: 0,1 I BHCMYTA METANTHYECKOTO OMETIAIT B CTRKAH BMECTHMOCTEIO 50 oM M pacTBOpRIOT
TIpM HArpPeRAHHK B 5 cat PACTBOPA A30THOR KHonorsr Bl Pactaop onodaT A0 KHMEHHA 1A YIATSHHA OKCHAOHE BI0TE,
OKNAKTAOT W MEPEHOCHT B MEpHYo Konfy BMmecTHMocThio |00 cv?, 8 KoTopyio Npe BapHTETRHe J0GEEAMOT 5 cm?
BIOTHON KMCMOTR, IOBONAT MO MCTEW BOAOMA H MEpEMEIHIEIRT,

| ¢y} pacTROpA COMEPMMT 1 MI BHCMYTA.

2.3. Pactsop rawnka: 0,1 r METARLTHMECKOrD FALIHA NOMEMANT B CTAKAH BMecTHMOCTRIO 50 ca? W pacTBOpRIOT
8 7 cm? cmecw asoTHof i consmolt kuenor 1:3, TlepeHocAT B MepHyi konby aMectMocTeio 100 c?, moBonAT Ao
METEH BOLOR M [epeMeliMBaT

I cwm® pRETHOPA CONSEEMT | M TRIAMHA.

2.4, Pacreop xeaeaa: 0,1 r®enesa, BOCCTAHORACHHOTD BOZOPOAOM, NOMSIUAIOT B CTAKAH BMECTHMOCTEID 30 omd
H PACTBOPRIOT NpH cnzbom Harpesanud B S—6 e pacTeopa asotHod kmcnota 1:1. Mocae noAnoro pacTBOpeHHA
MEME38 PACTBOP NOBONAT 0O KMTIEHMA ATA VIATCHHA OKCMECE A30TA, OANAXIANT, NMEPEHOCAT B MepHy® xanby
puecTHMOcTER 00 o’ AoBogsT 20 METH BOMGH W NEpeMELIHRIT.

1 cM? PRCTROPE cOmepaHT | M mensln,

2.5. PAacTROpE! KANMMA, MEIH, CEHHLA, WHER, MAPTAHLIA, HHKSRT, cepefipd, TRLTHA MTOSNT, MOMELAa HARSCKY
i1 T OIHOrD M3 HAIBAHMLIY METALAOR B CTAKAH BMECTHMOCTRIO 50 cM®, # pPaCTBOPAKIT NpH claboM HATPERAHMH M B
§=f ¢md pacTeopa B3oTHOR kwcnore 11 Tlocne noamoro pacTBOPEHHA METANAA PECTEOPR MOBOOAT 40 KHNSHWA 094
VAANEHHA OKCHODE A30TA, OXTKAANT, TEPEHOCAT B MEPHYI Kondy aMectumoctsio 100 cw?, 20B00AT A0 METKH Bomof
H NepeMELHEAIT,

1 ew? nomyyeHHOTO TAKWM 0DPAZI0M PACTRORA COASPMHT | MI BIATONO METALTA,

2.6, PacTop Marnua: 0, | I METRNAMNECKOTO MATHHMA NOMELANT B CTAKAN BMECTHMOCTEI0 30 oM’ W pacTBOPAIT
B 5—6 cmd pacTEopa asoreoil kMonoTe 123, PAacTRopeHBE BENYT G0A EPHILIEOH, J00AEMAA PACTEOD A30THOR KMCNOTHE
MopUMAME No 2 cq? (peaxinA HaeT GYpHo, ¢ Braencrres Gomsmoro Koi+ectsa temnal). [locne oxnasneHng pecTeop
NEPEHOCRT B MEPHYI0 konby BuccTimoctsio 100 cx?, A0BOAAT A0 METKH BONOH W NECPCMCILIMBANT,

| cM? pACTROPE COMEPAMET 1 MT MarHiHd.

2.7. Pacroop onopa: 0,1 T MeAKD HEPEIAHHOMD METAANMYECKOTD OMCDA MOMEIUAKT B CTAKAEH BMECTHMOCTRED
50 cw?, noBARNAIOT 4 T ABEAER0H KHCMOTE H 2—3 cM? G30THOR KMCNOTE, PACTROPEHME MAST HA XOADAE, MOTOM NpPH
nefonsuwon nogorpeps. [locne moaHOro pacTBOpPeHNA onoRa Aotaenaor 10 cm? BOAL W PACTBODP NEPEHOCAT B MCPHYK
KonGy BMeCTHMOCTE 100 cM?, moBORAT A0 MeTEM BOROH H MEpEMEIHBAKT.

| em? pacTeopa comepsmMT | MP onopa,

Pacteopul XpaHaT B NOCYLE, 3AKpHITON npobxemy He Gomee | roga.
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C. 83TOCT 12645477 .

MPHTONKERHE 2
Fexosendyesoe

METOJHEA PETEHEPALIMH OTPABOTAHHOIO p f '-IHXAOPIH3THIOBOIO
BOHPA (xnopexca)

Meron pacnpoctpansercs Ha R -DHOTOpEMAITINOBRE MbUp (XLI0PEKC), OUMIIEHHBIR M NeperHaHHMl nepes
paboToil B COOTBETCTEHM C HECTOAIIMM CTAMSAPTOM, PEFAAMCHTHDYET YCIODMA €M0 PEreHEpalIMM H MOIBONAET AN
ONpeasIeHHA NPHMECER B HETHE BRICOROH dHCTOTH HEIOLIOBITE MATHEPATHO OLHH H TOT Xe XI0peKs, Npolleamni
KA pad TREXKDETHYIO [EreHepa Ky,

MeTon ocHozan ma npoawexe sdupa pogofl. OrperepepupozanHs i xnopexc 1omeed OMTE NPOIpadHbiM M He
CONEPMATE PO, HHAHA W MPHMECSH METARTOR, onpetensevey B HHaHy sMapox Hul0, Hul00.

[Tponeneise pereleparsi: 120-—- 150 ev? erpaborannore [ [ - DHMOpAMITHNOBOTO S4HEA TEPEHOCAT B NETH-
TEARHYR BOPOHKY BMECTHMOCTEIO 500 cm? (0Bbes 3dMpa He JofweH Mpekuats !/ ofvema BopoHKHM), BoGaRnAOT
120—150 cm? BHAMCTHUTHPOBAMHOMR BOAK W AMEPIHYHO MepeMeiMBROT B TedeHRe 5 MuH. [Tocas paccnaMpanma daa
(20—20 suu) pofmyey hasy © cycreHIdell OXCHOPOMMEA HHIMA CHHBAKT B CTakas. 3dMp MepeHOCAT B EpYTVEO
OCAMTEALEY0 BOPOHEY BMecTHMocTL 500 om? # ellte MRAMIN MpoMLIBAIOT BORORH.

[Mposurmaif Tasis obpaoM XEOpexc MoXeT OuTh HMCMOALIOEAH M4 IKCTPAKLIHA HIEMA.

Pasperiaercst oM M TOT Xe XA0pPSKC HCMOMLIOEATE MAH JECTPAKUWM MRTHEPATHO, NPOBOLS Kisoefi pas
TPEXKPATHYE OTMRBEY 70 BOACH.

MPHAGKESHA I, 2 (Beenems monomsaremsso, Ha M ).
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MoCT 12645.4—/7 C. 9
HHPOPMAIIHOHHBIE JAHHBIE
1. PAJPABOTAH H BHECEH Mumserepeom usetnoid metannyprun CCCP
PAIPABOTYHKH

A.Tl. Cemes, JLK. Jlapama (pyxosoguren, temst), M.I. Cawn (pyxoponuTens tTemu), B.H. Magap-
uepa, H.C. Beaengoea, E.B. Jlnchmmna, H.A. Pomaneaxo, B.A. Kosecauxosa

2. YTBEPKIEH H BBEIEH B IEACTBHE IMocrasornensex Tocy1apeTEeHHOND KOMATETS CTAHNAPTOR
Coreta Mummmerpor CCCP or 08.07.77 MNe 1715
Hamenenne Mo 3 ppuanmo Mewmrocyaapemeennmy CopeToM o0 CTAHIAPTHIAUHK, METPONOMHH H CepThHdH-
gannn 15.03.94 (oruer Texnwweckore cexperapuaTta Mo 1)

33 MPHRATHE NPOMOAOCORATH:

Hapuenoparie HalHoHATEHOT OpraHs

HasmeHORAHHE POCYIAPETRA
| N CTAHMARTHIAHN

Pecny@anka Alephaiimsan
PeenyGanka Benopyecua
PecnyGnuka Kazaxcral
Peenyianka Momnosa
Poccuitckan Peaeparma

| ASToCeTAHAAPT

| Toccranzapr BenopvocHn
Toceranpapr Peemylmaiss Kasaxcrad

| MonposacTaHaapT

i Toccrannapt Poccwn

TYpKMEHHCTAH | TnapHas rocyIapcTREHHAA HHcnexuHa TyprMeHWCTaHA
PecnyGanka YiSekHeran YaroocTaHRApT
YxpanHa lNoccraxaapt Yepauuu

3. CCBIMOYHBIE HOPMATHBHO-TEXHHYECKHE JOKYMEHTEI

Dbconayenne HT/, Ha kotopedi Hosep mysicra, MosimyHETa, paspeds,
daHE CChLTIE PR REHHA

ToOCT 49273 MpunoxeHne |
ToOCT 61873 NMpracxeHne: |
MICT 804—93 NpraoxeHne |
MoCT 859-—-78 TpracxeHse |
MoCT 860—75 TNpracweHe |
rocCT 2062—77 Paan, 2

MCT 3118=77 Pag, 2

TOCT 364094 Npracmerse 1
FOCT 4109749 Paan. 2

rOCT 432877 Pazg, 2

MOCT 6008 —590 Npuaosenwee |
MoCT 6836—E0 NMpyncsenme 1
MOCT 1092800 MpunoseHne 1
FoOCT 11065—74 Mprnosense |
FOCT 12645083 1.1

MCT 1279777 Tprnosenne 1
[OCT 18300—487 Pasg. 2

IOCT 1833780 Mprnoskenne 1
MOCT [9908-<80 Paza. 2

[OCT 2230677 1.1

MOCT 2286093 MNpunokenne 1
MOCT 22861 =93 TMprnoxense |
POCT 23463749 Pasg 2

4. OrpanmdenHe CPpoKa NeRCTBHA CHATO No npoToroay Mo 3—93 MewrocyzapeTeennoro CoBeTa mo craHnap-

THIAUMH, METPOAOTHH H cepTHpREauHA (HYC 3—6—93)

5. NEPEH3JAHHE (maeape 1998 r.) ¢ Havenennavm Mo 1, 2, 3, yraepagnenmerd B ¢enpane 1983 r.,

nexabpe 1987 r., wone 1996 r. (HYC 5—83, 3—88, 9—96)
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MEKC 77.110.9%
Fpymna B39

Hamencime Ne 4 TOCT 12645.4—T7 Huawi. XHMHKD-CNeETPAILALIA METON
OMPEALNEHNS ANOMHHKA, BHCMYTA, KAAMHAR, MEIH, MATHHA, MAPranna, HAKCAR,
cRELA, Cepefipa W TAHKA

TMpumare MekrocyaapcTaeinbiM CopeToM N0 CTAHIAPTHIAAN, METPOIOIHH H
cepmdmrannn (npoToxon Ne 15 o 28.05.99)

JapersncTprposann TeXHHMECKHM CEKPETAPHRATOM MIC Mz 3318

3a NPHHATHE HIMEHEHHA MPOrGNoCcoBATH.

FlanMeHOBAHHEE HIMAOHATRHOTD
HaumcHGDHHE TOCYRARSTER optaNa T CTAHARPTHIALMH )
ApT
Pecnvbnnka ApmoHHA ApMIOCCTAHIAD
Fn-:niﬁnuu KL;HIETE'IH Focerannapt Pecnybanky KasaxoTak
Pecnyfnmea Noanoed M onaosaIcTaHIART
Pocecufickan DeacpaliHa [occramaapt PoccuH
Pecnyfinuka ¥YabexHoTau Yirpocramoapy
YrpanHa FoccTaHaapT YKpanHbl

( Mpodanxcenue car. ¢. 3]
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{fipodoamenue uzmcnenus N 4 x [OCT 12645.4—77)

IMynkr 3.1. MepheaA abaan, IaMeHHTs aHavenie: 50 mr pa 40 M

HCKMOYHTE CROBA, «COASpREWETD 4 % XNOPHCTOND HATPHAS;

MOCAE cA08 «CyxoA OCTaTOKs MOMOAMMTE CTOBAMM: sCMEWIHBAOT & 10 Mr
NOPOKOBOTO FPapUTa, cofepkamero 20 % XIOPHCTOTO HATPHA, He.

Myrkr 3.3, Tperuit afizay HAToXHTE B HOBOR PEOAKITHE:

s KHCIBH PACTEOR MEpeBONAT B KRAPLEBVD YAIWIKY, A0GARTART 40 M fio-
powkosoro rpadwra, ynapusuol nocyxa npH Temneparype oxono 100 °C nox
nHippakpactol namnol. TMonysennsit cyxof OcTaTOK cMewnBanT ¢ 10 ar
NOPOWKDBOTO rpachuTa, comepxaiero 25 % OKCHIZ WHEMA, o MEPEIAKT Ha
CACKTPANBHEIH AHANN,

(HYC Nz 7 2001 r.)
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