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I1penucioBue
1 PASPABOTAH OAOQO «BcepoccuHCKui MHCTHUTYT Jjierkux CiuiaBoB» (OAO BHJIC), Mexrocynap-
CTBEHHBIM TEXHUUYECKMM KOMHUTETOM MO craHpaprusaumu MTK 297 «Marepuanel u noxydadpukaTel U3
JIETKUX CITJIABOB»

BHECEH I'occranomaprom Poccuu

2 TIPUHAT MexrocynapctBeHHBIM (COBETOM IO CTAHAAPTH3ALUMH, METPOJIOTHU U CEPTUPUKALIUU
(mpoTOKOa OT 12 HOAOPpA 1998 1. No 14—98)

3a MpUHATHE MPOTrOJIOCOBAJIU.

HaumenoBaHnue rocyaapCrbBa HanmMmeHoBaHME HALIHOHAJABbHOT'O OpraHa 110 CTaAHAAPTH3dLIUHN
AzepbOanmxaHckasa Pecriyoimmka A3roccranoapT
PecniyOnvka ApMeHUs ApMTIoccTaHoapT
Pecnniyonuka benapych ['occTanpaprt benapycu
Pecnnyonuka KasaxcraH I'occranmapr Pecnnyonuky KasaxcraH
Kuprunisckasa Pecryonmnka Kupruscrangapr
Poccuiickag ®enepaimng ['occranmapr Poccun
Pecniyonuka TamxukucraH TamxukroccranoapT
TypKMEHHNCTaH I maBHasg rocyoapCTBEHHass MHCIICKUMA 1 ypPKMECHUCTAHA
Pecniydnauka Y30ekucraH Ys3roccranoapr
YKkpanHa ['occTanmapT YKpanHbI

3 TloctanoBinenueM lI'ocymapcrBeHHOro komurera Poccuiickom Penepaniiv nmo CTaHAAPTU3ALHWH U
MeTpoaoruu ot 21 anpens 1999 r. Ne 132 mexrocyaapctBeHHBIN cTanHaapt [OCT 11739.12—98 BBeneH B

NEeWCTBUE HETTOCPEACTBEHHO B KaUeCTBe roCyaapCcTBEHHOTO cTaHaapTa Poccuiickon Peaepanmu ¢ 1 saBaps
2000 .

4 B3AMEH T'OCT 11739.12—82

© UIIK H3pateapCcTBO CTaHAAPTOB, 1999

HacTtossiiuii ctTaHaapT He MOXeT ObITh MOJHOCTBIO WM YACTUYHO BOCIIPOM3BEACH, THPAXKUPOBAH U
pacIIpoOCTpPaHeH B KaueCcTBe OpUILIMANBHOIO U30aHUA Ha TeppuTtopumn Poccuiickon Penepanmm 0e3 paspe-
meHus I'occranmapra Poccum
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M EXTOUCYIAPCT BEHHUGB U CTAHIATPT

CILJIABBI AIIOMUWHHUEBBIE IMTEMHBIE U JECOPMUPYEMbBIE

MeToapl onpeacaeHuss MAPraHia

Aluminium casting and wrought alloys.
Methods for determination of manganese

Tara eBeaemmsa 2000—01—01

1 Ob6aacTp npuMeHeHNS

HacTtosammit ctTanoapT ycTaHABAUBACT POTOMETPHUUYECCKUN U ATOMHO-a0COPOLIMOHHBIN METOOBI OIPE-
neneHus MapraHua npu Maccosoii nonae ot 0,005 no 2,0 %.

2 HopmaTHBHBIE CCBLIKH

B nacroduieM craHgapTe UCTIOIb30BAHBI CCHUUIKM HA CACAYIOIINUE CTAHIAPTHI:

T'OCT 195—77 Harpuil CepHUCTOKUCBINA. TeXHUYECKHE YCIIOBHA

I'OCT 2603—79 AitietoH. TexHuuyeCKHEe YCIOBUSA

I'OCT 3118—77 Kwucaora comstHad. TexHU4YeCKHe YCIOBHA

I'OCT 4038—79 Huxkens (II) xgtopun 6-BogHBIN. TeXHUYECKUE YCIOBHSI

I'OCT 4197—74 Harpuit a30TUCTOKUCABIN. [€XHUUYECKHUE YCITOBUAI

I'OCT 4204—77 Kucnota cepHad. IeXHUYECKHE YCIOBUA

T'OCT 4328—77 Harpus ruapooKuch. T€XHUUECKUE YCIIOBUA

I'OCT 4461—77 Kucnora a3zoTHas. TeXHMUYECKHE YCIOBHA

I'OCT 5457—75 AueTtuiieH pacTBOPEHHBIN H ra3000pa3sHbI TEXHUUYECKHUN. 1€XHUUECKHE YCIOBUL
['OCT 6008—90 Mapranel MeTA/UIMYCCKUI U MapraHel, a30TUPOBAHHBIN. TE€XHUYECCKHE YCIOBUS
I'OCT 6552—80 Kwucaora oprodochopHasa. TexHHUECKHE YCAOBHI

I'OCT 9656—75 Kucnora 6opHasg. TexHMUECKHE YCITOBUSA

I'OCT 10484—78 Kucaora GTopucTOBOOOPOIHAA. TE€XHUUECKHE YCIIOBUS

I'OCT 10929—76 Bomopona nepokKcHa. TexXxHUYECCKUE YCIOBUS

I'OCT 11069—74 AmoMuHuii niepBUUHBIN. Mapku

I'OCT 20490—75 Kanuit MapraHuOBOKUCBIN. [ €XHUYECKHUE YCAOBUA

I'OCT 25086—87 LIBeTHBle MeTa/UIBI U UX CIUIaBBL. O01IHMe TpeOOBAaHUI K METOIAM aHAIN3a

3 O6mue TpedoBaHMA

3.1 OOwue TpedoBanud K MetonaM aHaimsa — 1o 'OCT 25086 ¢ nonojiHeHueM.
3.1.1 3a pe3yapTar aHAIU3a MPUHUMAIOT CpeaHee apudMeTHUECKOe Pe3yIbTaTOB ABYX MapajUiebHbIX
OIpPEACTICHUM.

4 DoToMeTPHUECKHI METO onpeaeicHus MapraHia

41 CymmHOCTBL MeTOOA
MeToa OCHOBAH Ha PAaCTBOPCHUH MPOOBI B PACTBOPE THAPOOKHUCH HATPHUA, OKHUCICHUU JBYXBAJICHT-
HOTO MAapraHua OO0 CEeMHUBAJIEHTHOIO B KHUCAOH cCperae (¢ MOJAPHONM KOHUECHTPALMENM KHUCAOT 0osee

3,5 MOJIBb/IM?) HOTHOKHMCABIM KAIMEM M U3MEPEHUN OMTUYECKON IUIOTHOCTH PACTBOPA MPH JJIMHE BOJIHBI
525 HM.

N3nanne O(HIHAIBHOE
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42 Annmaparypa, peakTHUBB U PacCTBOPH

CriekTpo(poTOoOMETP WIH (POTOIICKTPOKOIOPHUMETDP.

IHIkad CYIIWIBHBINA C TEPMOPETYIATOPOM.

Boma, He comepxamas BoccraHosutenei: k 1000 cM> Bompr mpuwanBaoT 10 ¢M> CepHOM KHMCTOTHI,
MEPEMELIMBAIOT, JOBOOAT 1O KUNMEHUS, TOOABIAIOT HECKOJIBKO KPUCTAIOB HOTHOKUCOTO KAMUA, KUITATAT
B TeyeHUE 10 MUMH M OXJIAKOAIOT 4O KOMHATHOM TEMIICPATYPHL.

Hatpust runpookucsk o F'OCT 4328, pacteop 200 r/omM>. PacTBOp TOTOBAT U XPaHAT B MOJUITUIIC-
HOBOM ITOCVIIE.

Kucnora cepnast mo T'OCT 4204 nmnotHocThiO 1,84 T/cM> 1 pactsop 1:1.

Kucnora azornas no T'OCT 4461 mnotHOCTBIO 1,35—1,40 r/cM>.

Kucnora oprodochopras no TOCT 6552 maotHocTsio 1,70 r/cms.

Hatpwuit cepancroxkucasnii no I'OCT 1935.

Hatpwuii azotuctokucastii mo TOCT 4197, pacteop 20 r/oM>. TOTOBAT nepens NPUMEHEHHUEM.

Kucnora dpropucroBonoposHada mo 1OCT 10484,

Kucnora 6opHaga nmo I'OCT 9656, HaceiueHHBIN pacTBop: 50 r OOpHOM KHUCAOTHI MOMELIAIOT B
KOHUYECKYI0 KOJOY BMECTUMOCTBIO 2 IM>, MpUIUBAOT 950 CM° BOABI, pACTBOPSIOT MPU YMEPEHHOM
HArPEBAHUU, TIEPEMEIINBAIOT U OXJIAKIAIOT 1O KOMHATHON TEMIICPATYPHIL.

Kucnora 6opodropuctoBogopoaHas: K 200 cM> HTOPUCTOBOIOPOIHON KMCAOTHI MPU TEMIEPATYPE
(20+2) °C pobasmsiior nopumsiMu 800 ¢cM> pacTBopa 60PHOI KMCAOTH U NIEPEMELIUBAIOT. PACTBOP TOTOBAT

U XPaHAT B IMMOJIUITWICHOBOH IMOCYIIE.

Kanuii iogHokucastit o [1], pactBop 50 r/aM7: 25 T HOAHOKMCAOTO KU MOMELIAIOT B KOHUYECKYIO
Kooy BMecTUMOoCcThIO 500 cM?, mpuymsaiot 200 cm> Boabl, 100 cM3 a30THOM KMCIOTHI, PACTBOP OXJIAXAAIOT,
MEePEBOIIT B MEPHYIO KOJIOY BMECTUMOCTBIO 500 CM>, TOMMBAIOT BOAO IO METKHU U MEpeMeIIMBaIOT. PacTBop
TOTOBAT Neped MPUMECHECHHUEM.

AuetoH o 'OCT 2603.

AncopOeHT (MauepupoBaHHad oOymara). 100 r usMeapuyeHHBIX (PUABTPOB («KPAaCHAas JCHTA» ) MOMEILA-
IOT B CTaKaH BMeCTUMOCTBIO 500 cM?, mpuamsaior 300 cM3 ropsyeil BOABI M IEPEMELINBAIOT MELIAIKON 10
IMOJIVUEHUS OOHOPOIHOM MACCHI.

Kamuit MmapranuoBokucabsii mo 'OCT 20490.

Mapranen Metammmyeckuii mo 'OCT 6008 mapku Mu998.

Ecau moBepxXHOCTh META/LUIMYECKOrO MapraHiia MoOKpeITa OKUCHOM IUICHKOM, €¢ OuulIaroT. /1d sToro
2—3 r MapraHua MOMeUAoT B CTAKaH BMECTUMOCTBIO 250 cm>, mpunausatot 100 cm? Boas! u 40 cM? pacTBOpa
CepHOM KHUCAOTHI. CoaepXuUMOe CTaKaHa MEPEMEILINBAIOT U Y€PEe3 HECKOJBKO MHUHYT, KOIZA MOBEPXHOCTD
METAJUIA CTAaHET OJIECTILICH, paCTBOP CIMBAIOT, CTPYKKY IMPOMBIBAIOT BOIOH, IBAXKABI IIPOMBIBAIOT ALICTO-
HOM, BBICYILIMBAIOT B CYLHWJIBHOM 1HKagy npu temneparype 100—105 "C B reueHue 2—3 MUH U OXJTAKIAIOT
B SKCHKATOPE 10 KOMHATHOM TEMIICPATYPHI.

CTaHJapTHBIE paCTBOPBLI MAPraHiia.

PactBop A: 1 r MapraHua MOMEILIAIOT B BBICOKMI CTaKaH BMECTUMOCTBIO 400 cM>, MpUIMBAIOT
45—50 cM> Bombl, 20 cM® pacTBOpa CEPHOUM KUCAOTHI, HAKPBHIBAIOT YACOBBIM CTEKJIOM M PACTBOPSIOT MPU
HarpeBaHuUU. PacTBOp KUMATAT B TCUECHUE 2—3 MHUH IIPH CJIA00OM HATPEBAHUU U OXJIAXKIAKT 1O KOMHATHOM
TeMIepaTypbl. CTEKIIO OMMOJACKUBAIOT BOAOM HAI CTAKAHOM, B KOTOPOM IMPOBOAW/IN pacTBOpeHUE. PacTBOp
NePEeBOASAT B MEPHYIO KOJMIOY BMeCTUMOCTBIO 1000 ¢cM3, 1OAMBAIOT BOAOH A0 METKU M MEPEMELLINBAIOT.

JlonyckaeTcsi MPUTOTOBJCHUE PacTBOpa APYIUM crocoOoM: 2,8776 T MapraHLOBOKUCIOIO Kaaus
MOMELIAIOT B BBICOKMII CTaKaH BMeCTUMOCTBIO 400 cm>, pactBopsior B 200 cM> Boabsl u 20 ¢cM> pacTBopa
CepHOM KHUCIOTHL. K pacTBOpy J00aBASIOT HECKOJABKO KPUCTAJUIOB CEPHUCTOKHUCIOrO HATPUS 1O 00ECLIBE-
YUBAHUSA PACTBOpA, U3OBITOK BOCCTAHOBUTEMSA YIAISIOT OCTOPOXHBIM KUIISTYEHUEM B TeueHHE 5—6 MHH.
PacTBOp OXJIAXAAIOT 4O KOMHATHOMN TEMIIEPATyphl, MEPEHOCAT B MEPHYIO KOOy BMecTUMOCTBIO 1000 cMm3,
TOJMHUBAIOT BOAOU IO METKHU U IMEPEMEUITUBAIOT.

1 cm? pactBopa coaepxuT 0,001 r MapraHua.

Pacteop B: 100 cM3 cTaHAapTHOrO pacTBOpa A MEPEHOCAT B MEPHYIO KO0y BMeCTUMOCTEIO 1000 cm3,
TOJUBAIOT BOAOU IO METKHU U MEPEMEILIUBAIOT.

1 cm? pactBopa comepxuT 0,0001 r MapraHua.

43 IlpoBengeHHUe aHaadu3a

4.3.1 Haecky mpoObl Maccor 1 r moMemalT B CTakKaH U3 (PTOPOIUIACTA WIHM CTEKIIOVIIIEPOIa
BMECTUMOCTBIO 100 cM? ¥ TIpUIMBAIOT HEGOMBIIMMU moOpuMsaMu 40 CM> pacTBOpa THAPOOKUCU HATPHSL.
Ilociae mpekpaumeHud OypHOM pPEAaKUMM CTAKAH HArpeBarloT A0 MOJHOTO PACTBOPEHMUA IMPOOBI M IIPH
YMEPEHHOM HArpeBaHHM, U30eras pa3OpbI3rMBAaHUS, BBIIIAPUBAIOT PACTBOP IO MOJIYUYCHUS I'YCTOM CHUPOIIO-
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O0pa3HOM KOHCHUCTCHLMHU. 3aTEM PacTBOP OXJIAXKAAKT, CTCHKU CTAKaHA OOMBIBAIOT MUHHUMAJIBHO BO3MOXK-
HbIM 0OBEMOM ropsueil Boabl (He 6osee 30 cM>) u ymMepeHHO HarpeBaloT. LIle1ouHoi pacTBOp OXJIaKAAIOT,
OCTOPOXKHO MEPEBOMST B CTEKISTHHBIN CTaKaH BMECTUMOCTBIO 250—300 cM?, conepxxaumii 30 cM> pacTBopa
cepHOI KUCAOTHL M 10 cM> a30THOI KucaoThl. CTeHkH hTOPOIIACTOBOTO CTAKAHA OOMBIBAIOT HEGOIBILLIMMHU
MOPLUAMH TOpSYEH BOAbI, IMIPUCOCIUHSA IMPOMBIBHBIC BOJIbI K KMCIOMY PACTBOPY B CTCKJIAHHOM CTAaKaHE.
Js yoaneHUs BBIOCAUBIINXCA U MPWIMIIIINUX K CTeHKaM (PTOPOILUTACTOBOTO CTAKAHA YAaCTHULL TMAPOOKUCH
MapraHua 4yacTb UCMBITYEMOIO KHCIOTO pacTBOPA MEPEIUBAIOT OOPATHO B CTAKAH, TO0ABJILIOT 2—3 Karuiu
pPacTBOpPa A30TUCTOKHUCIOINO HATpUd M, Bpalllasgd CTAKaAH, OIMOJACKMBAIOT PACTBOPOM CTEHKHU. PacTBOp
BBUIMBAKOT B CTCKISHHBIN CTAKAH, (PTOPOIUIACTOBBIM OOMBIBAIOT HECKOJBKUMU MOPLUHAMHU TOpAUYECH BOOBI
U NPUCOCANHSIOT MPOMBIBHBIE BOAbI K PACTBOPY B CTCKJIAHHOM CTAaKaHE.

4.3.1.1 TIpu maccoBoii none MapraHua meHee 0.1 % o0beM pacTBOpa AOBOAST BOMOM A0 65 cM> U
e peMELIHBAlOT.

4.3.1.2 Ilpu MaccoBoit gojie Mapranua 6osee 0,1 % pacTtBop nepeBoasT B MEPHYIO KOJIOY B COOTBET-
CTBUU ¢ TadOmuueH 1, OX1axaaroT 10 KOMHATHOM TeMIIEPaTyphl, JOJIUBAIOT BOJAOM JO METKH U MEPEMEILIHN-
BAIOT.

4.3.1.3 AMHUKBOTHYIO 4aCThb PacTBOpPa B COOTBETCTBHUHU € TAOMHULICH | MOMEIIAaI0T B KOHUUYECKYIO KOJIOY
BMECTUMOCTBIO 250 CM>, MPWIMBAIOT CEPHYIO M A30THYIO KUCAOTHI B 00BEMAaX, YKA3aHHBIX B Tabauue |,
BOIY 10 06beMa 65 CM° U MepeMELLIMBAIOT.

Taonumma 1
OoneM Macca HaBeCKH

MaccoBast 10as MapraHua, BM@CTUHMOCTI’ ATUKBOTHOM 061’61”{. pacTsopa O0BeM a30THOM IPOOLI B

% MEPHOMNKOJIOHI, CEPHOU KHUCIOTHI, 3 .

0 - ‘{aCTHpa%TB()pa, on KUCJIOTHI,CM AJIMKBOTHOM YacCcTH

CM pacTBopa,r

Ot 0,005 mo 0,1 BxiMIOY. — Bech pacTtBop — — 1
Cs. 0,1 » 0,4  » 100 25 10 5 (0,25
» 0,4 » 1,0 » 250 25 15 5 0,10
» 1,0 » 2,0 » 250 10 15 5 (0,04

4.3.1.4 ODHOBpPEMEHHO C AHAJIM30OM MPOOBI MPOBOIAT KOHTPOJILHBIM OIBIT: B KOHUYECKYID KOJIOY
BMECTUMOCTBIO 250 cM’® mpunusaoT 8—10 cM> Bombl, 8 cM3 pacTBopa CEpHOIl KMCAOTHI, 2 CM> a30THOI
KHMCJIOTBI, BOLY JO 00BbeMa 65 CM> M NEPEMELLIUBAIOT.

4.3.2 Ilpu maccosoi nose mapraHua MeHee 0,1 %, a kpemuus 6onee 10,0 % HaBecky npoObl Maccoit
| r MOMEWAIOT B KOHMYECKYI0 KOAOy BMeCcTUMOCTBHIO 250 cm3, mpuauBaioT 20 c¢M°® pacTBopa CEepHOIA
KucaoTel, 10 ¢cM> a30THOM KUCAOTHI, 2 ¢M> pacTBopa OOPO(GTOPUCTOBOLOPOIHON KHUCIAOTH U YMEPEHHO
HArpeBalOT A0 PACTBOPECHMUS MPOOHL.

PacTtBOp KHMIATIT 2—3 MUH a4 VIAJACHHSA OKHMCAOB a30Ta, JOJAMBAIOT ropdayerl Bomon g0 o0beMa
50 cM>, D0OABASIOT HEMHOIO aacopOEeHTAa M HArpeBaloT 2—3 MHH. 3aTteM (DWIBTPYIOT Yepe3 TUIOTHBIIMA
(PUNBTP («CUHAS JIEHTA» ), (PUIBTP ¢ OCAAKOM 2—3 pa3a MPOMBIBAIOT TOPSYEH BOJOWM U COOMPAIOT (PUIBTPAT
B KOHMUYECKYIO KOJIOY BMECTUMOCTBIO 250 ¢M> (OCHOBHOW pacTBOD).

OWIBTp ¢ 0CAIKOM MOMELIAIOT B IUIATUHOBBIN TUTEAb, O30JdSI0T, HE AOMYCKass BOCIUIAMCHEHUWSI, U
npokaymsawT npu temneparype 500—600 °C. Ilocne oxnmaxnenus npwinuBaioT 5—10 kamenb cepHoi
KUCAOTHI, 5—10 ¢cM® (HTOPUCTOBOOOPOIHON KMCAOTHI, MO KAMISM A30THYIO KUCIOTY (MPUOIU3UTENBHO
1 ¢cM?) 10 MOAYYEHUS MPO3PAYHOTO PACTBOPA.

PacTBOp BBIMAPUBAIOT AOCYXA, OXJIAXKAAIOT, MPUIUBAIOT K CYXOMY OCTAaTKy B TUriae 10 cM° ropsiueii
BOJIBI, JOOABIAIOT 3—5 Karejb CEpHOM KMCJIOTHL M HATPEBAIOT A0 pacTBOpeHU ocTaTKa. I1ocie oxmaxkaeHus
PACTBOP MPHUCOCIHUHAIOT K OCHOBHOMY PacTBOPY (IMPH HEOOXOOAUMOCTH (PUILTPYIOT). OCHOBHOM pPacTBOP
BBIMTAPUBAIOT 1O 00BbeMa 65 cM>.

ODHOBPEMEHHO ¢ AaHAJIN30M MPOOBI MO 4.3.1.3 IpoBOAAT KOHTPOJIBHBIN OMBIT CO BCEMHU PCAKTUBAMU,
HUCIOAb3YEMBbIMH B XOO€ aHAJIU3A.

4.3.3 K pacTtBOpaM npoObl U KOHTPOJIBHOIO OMbITA, MPUTOTOBAcHHBIM IO 4.3.1.1—4.3.1.4, 4.3.2,
NPUIUBAIOT TO 5 cM> opTohoCchHOPHOI KUCAOTH U HATPEBAIOT MOUTH 10 KUMECHUS (10 TEMMOEPATYPHI
90—95 °C), oCTOPOXHO MPUIMBAIOT O 10 ¢cM> pacTBOpa HOTHOKUCIOTO KAJIUS W BBIACPXUBAIOT MPH 3TOM
TEMIICPATYPE OO0 MOSBJICHUA XapPaKTCPHON MaJTHHOBO-(PHOJCTOBOM OKpacKH. PacTBOpHI HAIpPEeBAKOT CLIC B
TeyeHUe 5 MUH (i 15—30 MHMH, e€caM coaepXaHue MapraHua B HUX MeHee (0,2 Mr), oxyaxaarT 10
KOMHATHOI TeMMepaTypbl, MEPEBOAT B MEPHBIE KOMOBI BMECTUMOCTBIO 100 cM? Kaxnmast, npeaBapUTEIbHO
IIPOMBITHIC BOAOH, HE COACPKAILECH BOCCTAHOBUTEIIEH, U JOJIUBAIOT 3TOH K€ BOIOU IO METKH.
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4.3.4 OnTHYECKYIO IVIOTHOCTH PACTBOPOB U3MEPSIOT IIPHU IJIMHE BOJIHBI )2 HM B KIOBETE ¢ TOJIIHHOM
cmod 10 MM. PacTBOpOM CpaBHEHUS CIIYXKHUT BOJIA.

CHayasa M3MEPAIT OMNTHUYECCKYIO IUIOTHOCTh OKPALICHHBIX PACTBOPOB, 3aTeM J00aBALI0T o 1—2
KAIUIM pacTBOPa a30THCTOKHMCIIONO HATpHUA OO OOCCUBCUMBAHHUA PACTBOPOB M IOBTOPSIOT H3MEPCHHE.
OnNTUYECKYIO MJIOTHOCTh PacTBOPA MPOObL Ay BEIUMUCIAAIOT MO PA3HOCTU ITUX ABYX 3HAUYCHMIA.

AHANTOTMYHBIM OOpPa30M TMPOBOAAT HM3MEPCHHE ONTHUYECCKON IUIOTHOCTH PACTBOPA KOHTPOJIBLHOIO
onbITa A,.

ONTHYECKYIO TDIOTHOCTH pacTBOpa NpoObl A BEIUMCISIIOT MO POPMYJIE

A=A — 4, (1)

Maccy MapraHua onpeaeasaioT MO rPagsyupoOBOYHOMY IpapuKy.

4.3.5 [ocmpoenue epadyupoeounoco epagpuxa

4.3.5.1 Tpu maccosoii none mapradua ot 0,005 no 2,0 %

B ceMb KOHMYECKHMX KOJO BMECTUMOCTBIO 250 ¢M?® kaxnas orMmepsitor 0.5; 1,0; 2.0: 5,0; 10,0; 15,0;
20,0 cM? cTanmapTHoro pacteopa b, uto cootBerctByer 0,00005; 0.0001; 0,0002; 0,0005; 0,001; 0,0015;
0,002 r Maprasua, MPUWIMBAIOT 1O 15 ¢cM> pacTBOpa CepHOI KUCTOTHL, MO 10 ¢cM> a30THO#H KUCHAOTHI, BOLY
10 06beMa 65 cM>, 1o6aBISIOT MO 5 cM° opTohochOPHOIM KUCIOTHI M MPoaoKaoT no 4.3.3, 4.3.4.

4.3.5.2 TIpu maccoBoii nojye Mapradnua MeHee 0,1 % u xpemuuda oomnee 10,0 %

B ceMb KOHMYECKUX KOJMO BMecTUMOCTBIO 250 ¢cM” kaxmas otmepsiior 0.5; 1,0; 2,0; 4,0; 6,0; 10,0;
15,0 cM?® cranmapTHoro pacteopa b, uro cootBerctyeT 0,00005; 0,0001; 0,0002; 0,0004; 0,0006; 0,001;
0,0015 r MapraHua, NPUIMBAIOT MO 8 CM> PacTBOPA CEPHOIN KHMCJIOTHI, MO 2 CM-> a30THOM KUCAOTHI M MO
2 ¢cM> 60pOTOPUCTOBOLOPOIHON KMCAOTHI, BOAY 10 00beMa 65 cM>, 106aBAsIOT Mo 5 cM> opTodhochopHOi
KHUCJIOTHL M mpoaosekaroT no 4.3.3, 4.3.4.

[To nMosydeHHBIM 3HAYEHUSM ONTUUYECKOHN IUIOTHOCTU PACTBOPOB U COOTBETCTBYIOIIUM MM MaccaM
MAapraHua CTpodAT FPasyUpPOBOUYHBIN IrpadHK.

44 O6padboTKa pe3yabTaToOB

4.4.1 Maccosyo nomo Mapradua X, %, BRIUMCIIIOT MO opMyJie

X="2.100, (2)

m

rae m — Macca MapraHua B pacTBOpe MpOOBI, HAMACHHASA MO IPaayupPOBOYHOMY IpaduKy,rT:;
m; — Macca HaBECKHU MPOOBI WJIM MAcca HABECKU MPOOBI B AJIMKBOTHOM YaCTHU PacTBOpa,T.
4.4.2 PacxoxaceHU pe3yabTaTOB HE MOJKHBI MPEBHILIATL 3HAYCHUN, VKA3AHHBIX B TAOIULIC 2.

Tadbnuoma 2
B nmpoueHTax

AOCOIIOTHOE AOIMYCKAEMOE PACXOXKICHUE
Maccosas 1015 Mapratia
PE3YABTATOB MAPAIEILHBIX OMPEACTICHUN PEIVIBTATOB AHATN3A
Ot 0,005 mo 0,010 BKIIOY. (0,001 (0,002
Cs. 0,010 » 0,025 » (0,002 (0,003
» (0,025 » 0,050 » (0,005 (0,007
» 0,050 » 0,100 » (0,007 (0,010
» 0,10 » 0,25 » 0,01 (0,02
» (0,25 » 0,50 » (0,02 (0,03
» (0,50 » 1,00 » (0,04 0,06
»  L0OO  » 2,00 » 0,06 0,08

5 ATOMHO-20COpPOLHMOHHBIA METO ONMpee/IeHHsI MAPraHna

5] CymHOCTBL MeTOOA

MeTon OCHOBAH HA PaCTBOPECHUU IIPOOBLI B paCTBOPE COJAHOM KUCJIOTHL B MIPUCYTCTBUU MEPOKCUAA
BOJOPOIA U UBMEPECHUH aTOMHOMN a0COPOLIMU MapraHua rmpu JJIMHE BOJIHBL 279,35 HM B IVDITAMEHHU aLICTUJICH -
BO3IYX.

52 AnnmapaTtypa, PeaKTHUBB U PAaCTBODPBHI

CriekTpooTOMETP AaTOMHO-a0COPOLIMOHHBIN ¢ UCTOUHUKOM H3JIVUYCHUS IJISI MapraHia.

Ileub MydenbHad.

AuntetuiieH mo 1'OCT 5457.
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Kucnora consnag mo F'OCT 3118 mnorHocteio 1,19 r/cm3, pactBopst 1:1 u 1:99.

Kucnora cepHas mo T'OCT 4204 mnotHocTthio 1,84 1/CMS.

Kucnora azornas no T'OCT 4461 mnotHOCTBIO 1,35—1,40 r/cM?.

Kucnora dpropucroBonoposHada nmo 1OCT 10484,

Hukens (IT) xamopuzn mo TOCT 4038, pactBop 2 r/moM>.

Bonopona nepokcug o I'OCT 10929.

Amomunuii o 'OCT 11069 mapku A999.

PactBop amomunusg 20 r/oM>: 10 r aATIOMHUHHAS MOMELIAIOT B KOHHUYECKYIO KOJOY BMECTHMOCTBIO
500 cm3, mpunusaor 1 cMm® pactBopa xnopuna Hukens (I1), HeGompmMu nmopumsiMu 350 ¢M> pacTBopa
COJIAHOM KMCIOTHL 1:1 U pacTBOPAIOT IMIPU YMEPECHHOM HArpeBaHUMU.

B pacTBOp m00aBaAgI0T 3—5 Kaneab NEPOKCHUAA BOAOPOAA U KUITITIT €ro B TeueHue 3—5 MUH. PacTtBop
OXJIAKAAIOT A0 KOMHATHOM TEMMEPATypbl, MEPEBOISAT B MEPHYIO KOJAOY BMECTUMOCTBIO 500 M3, JOAUBAIOT
BOIOM JO METKH U IMEPEMEIUIUBAIOT.

Mapranen metammnyeckuii mo 'OCT 6008 mapku Mu998.

Ecau moBepxXHOCTh METAJUIA MOKPBLITA OKUCHOM IUICHKOM, TO €€ OUHMILAKT, KAK YKa3aHO B 4.2.

CTraHaapTHBIE paCTBOPHLI MAPraHiia.

PactBop A: 0,4 T MapraHua MOMELIAIOT B BEICOKUI CTaKaH BMeCTUMOCTBIO 400 cM3, mpunusatot 50 cM?
BOABI, 15 cM> pacTBOpa COMSIHON KUCAOTHI 1:1 M pacTBOPSIOT MPU YMEPEHHOM HATPEBaHWHM. PacTBOp
OXJIAKAAIOT A0 KOMHATHOM TEMMOEPATYPBI, MEPEBOISAT B MEPHYIO KOAOY BMeCTUMOCTBIO 1000 cM?, 1onuBaoT
BOOOM IO METKH U MEPEMEIUIUBAIOT.

1 cm? pactBopa comepxuT 0,0004 T MapraHua.

Pacteop B: 10 cM? pacTBOpa A mepeBoasT B MEPHYIO KOOy BMECTUMOCTBIO 100 ¢M>, 1OoAMBAIOT BOIO¥
10 METKU U MEPEMELINBAIOT.

1 cm? pactBopa comepxut 0,00004 r Maprasua.

5.3 IllpoBeneHune aHaalu3a

5.3.1 Haecky npoObl Maccoii | r MOMELAIOT B KOHUYECKYIO KOOy BMECTUMOCTBIO 250 CM>, MpUJIU-
BatoT 30 cM> BOABI M OCTOPOXKHO, HEOOABIIMMU MOpLUsiMU 30 cM> pacTBopa constHoi Kucaotsl 1:1. Konby
HArpeBAIOT OO0 PACTBOPECHUSI HABCCKH, TO0ABIIIOT 33— Kanejab NEPOKCUIA BOAOPOAA U KUIISTIAT PACTBOP B
TEUCHUE 3—5 MHH.

5.3.1.1 Ilpo3pauHblli pacTBOP OXIAXKIAIOT 4O KOMHATHOM TEMIIEPATYPhI, IEPEBOOAT B MEPHVYIO KOJIOY
BMECTUMOCTBIO 100 ¢M?, TOAUBAIOT BOAOH OO METKHU M MEPEMELLIMBAIOT.

5.3.1.2 Ecam ocTaercda 0Cagok, YKa3bIBAIOIIUN HA HAJIMUYHUE KPEMHUSA, PAaCTBOP (PUWIBTPYIOT B MEPHYIO
kKonOy BMecTUMOCTBIO 100 cM> Yepe3 GuAbTp CpeaHel TIOTHOCTH («Oemast AeHTa»), 0CAT0K MPOMBIBAIOT
2—3 pa3a ropguMM PacTBOPOM COJMSTHOM KHMCIOTHI 1:99 mopuuamu o 5—10 cM> u codupaior GuasTpar B
Ty K€ KOJOy (OCHOBHOM PacTBOP).

DOuapTp € OCAAKOM MOMEWIAKT B IUIQATUHOBBLIM THUIEJb, BBICYLHIMBAIOT, O30JdIOT, HE AOMYCKas
BOCIUIAaMEHEHUS1, U npoKaaupaloT rpu Temneparype S00—600 °C B Teuenue 3—5 muH. [locne oxnaxaeHUs
NOOABJSIOT B TUTEIb MATH KAMEAb CEPHONM KUCTOTHL, 5— 10 ¢cM> (hTOPpUCTOBOIOPOLHON KMCIOTHI U MO KATUISAM
A30THYIO KMCIOTY (MPUOAM3UTENBbHO | ¢M3) 10 MOMYyYeHHUS TTPO3PAaYHOTO PacTBOPA.

PacTBOp BBIAPUBAIOT AOCYXA, OXJAKIAIOT, MPWIMBAIOT K CYXOMYy OCTAaTKy B Turie 10 cMm® pacTBopa
COJISIHON KMCAOTHI 1:1 M pacTBOPAIOT €ro npu yMepeHHOM HarpeBaHUU. PacTBOp OXJ1axkaaroT, MpU HEOOXOIN -
MOCTH (PWIBTPYIOT UE€pPe3 MAICHBKUM TUIOTHBIM (PUIBTP («CHHSIS JICHTA»), MPUCOCOIUHIA €r0 K OCHOBHOMY
pPacTBOPY B MEPHOI KOIOE BMECTUMOCTBIO 100 ¢M>, TOMMBAIOT BOIOI IO METKU U MEPEMELLIMBAIOT.

5.3.2 B 3aBHCUMOCTH OT MaCCOBOM JOJAH MAapraHiia AIMKBOTHYIO YACTh PACTBOPA MOMEILAIOT B MEPHYIO
KOJIOY BMECTUMOCTBIO B COOTBECTCTBUM C TAOMHULIECH 3, MPWIHUBAIOT PACTBOP COMAHON KHUCHOTHL 1:1 (CM.

TAOAULY 3), JOJAUBAKOT BOAOM OO METKH M INECPEMEIINBAIOT.

Tadonuuma 3

. . OO0BEM pacTBOpPA Macca HaBeCcKu
MaccoBas goasa MapraHua, % %?;{M gfgjogi;% Bmecilfé;{ggz;{; PHOM | om0 KremoThI 1:1, | mpoOBI B AIMKBOTHOM
p pa, , CM® YAaCTH PacTBOPA,T
Ot 0,005 o 0,05 BKiIIOU. Becob pacTtBOp 100 — 1,0
Ce. 0,05 » 0,2 » 23 100 d 0,235
» 0,2 » 2,0  » 10 250 25 0,10
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5.3.3 PacTBOp KOHTPOJBHOIO ONBITA TOTOBAT IO J.3.1 ¥ 5.3.2, UCNoab3yd BMECTO HABECKH ITPOOBI
HABECKY AJTIOMHUHMUA.

5.3.4 [locmpoernue epadyuposouroeo epaguxa

5.3.4.1 Tlpu maccosou gone mapradua ot 0,005 no 0,05 %

B BoceMb MEPHBIX K06 BMecTUMOCTBIO 100 cM? kaxkaas npuansaioT o 50 ¢cM> pacTBopa aTIOMHUHMS,
no 5 ¢cM°> pacTBOpa CONMTHOM KUCHOTH 1:1, B cemb u3 Hux otMepstor 1,0; 2.5; 5,0; 7.5; 10,0; 12.5; 15,0 cm?
crangapTHoro pacteopa b, uto cootBercTByeT 0,00004; 0,0001; 0,0002; 0,0003; 0,0004; 0,0005; 0,0006 T
MapraHia, JOJAUBAIOT BOAOM 10 METKH M MEPEMELINBAIOT.

5.3.4.2 TIpu maccoBoit none mapradua ot 0,05 no 0.2 %

B wrecth MEPHBIX KOO BMeCTUMOCTBIO 100 cM3 kaxaas npuanBsaoT no 12,5 ¢M3 pacTBopa aTiOMUHUS,
mo 5 ¢cM? pacTBOpa COMSHOM KUCAOTHI 1:1, B maATh M3 HHUX oTMepsior 2.5; 5,0; 7.5; 10,0; 15,0 cm3
craHgapTHoro pacteopa b, uro coorBeTcTByeT (0,0001; 0,0002; 0,0003; 0,0004; 0,0006 r Mapranua, 1OMTUBAIOT
BOOOM IO METKH U MEPEMEIIUBAIOT.

5.3.4.3 T1pu maccoBoii noie mapradua ot 0,2 mo 2,0 %

B BoCeMb MEPHBIX KOO BMECTUMOCTHIO 100 cM? Kaxnas npuausaioT no 2,0 cM> pacTBOpa aAMIOMUHMUS,
no 10 cm3 pacTBopa consgHoi KucaoTel 1:1, B cemb u3 Hux orMmepstor 1,0; 2,5; 5,0; 7,5; 10,0; 15,0; 20,0 cm®
craHgapTHoro pactsopa b, uro coorercTByeT 0,00004; 0,0001; 0,0002; 0,0003; 0,0004; 0,0006; 0,0008 T
MapraHia, JOJAUBAIOT BOAOM 10 METKH U MECPEMELINBAIOT.

5.3.5 PactBOp npoOBI, paCTBOP KOHTPOIBHOIO OMbBITA U PACTBOPHI IS MOCTPOCHUA IPALYUPOBOUHOIO
rpaPMKa pacnbUIgIOT B OKHCJAMTEJABHOEC IUIAMA AUCTWICH-BO3AYX M M3MEPAIT ATOMHYIO a0COPOLIUIO
MapraHua npy JJIUHE BOJHBI 279,5 HM.

5.3.6 Tlo nmonyyeHHBIM 3HAUYEHUSIM ATOMHON a0COPOLIMU U COOTBETCTBYIOIIMM MM MACCOBBIM KOH-
LIECHTPALUMAM MApPraHia CTpOAT IPpaayupPOBOYHBIN I'PpaPHMK B KOOPIUHATAX: «3HAYCHHUE AaTOMHON a0COpOLIMH
— MaccoBas KOHUEHTPALMS MApraHua, r/cMo».

MaccoBy10 KOHLICHTPALUKD MapraHLia B pacTBOpPE MPOOBI M PACTBOPE KOHTPOJIBLHOIO OMbBITA OIPEAC-
JIIOT 110 I'PALYUPOBOYHOMY IpapuKy.

534 O6padoTKa pe3yabTaToOB

5.4.1 Maccosyio nomo MapraHua X;, %, BeIUMCASIOT MO GopMyne

m

X 100, (3)

ric C; — MaccoBasd KOHLUCHTPALMS MAapraHua B pPacTBOpe MNpoObl, HAWACHHASA MO TPALyMpPpOBOYHOMY

rpadMKy,r/CM>;
(, — MaccoBas KOHUECHTPALUs MapraHua B paCTBOPE KOHTPOJABHOTO OMbBITA, HAWACHHAS MO TPaLynupo-
BOYHOMY rpahUKy,r/cM>;
V— 00beM pacTBOpa Mpoobl,CM>;
m — MAacCa HABECCKHU MPOOBI MM MACCA HABECCKU MPOOBI B AJIMKBOTHON 4aCTHU pacTBoOpa,r.

5.4.2 PacxoxaeHUA pe3yIbTaTOB HE JOJ/DKHBI MPEBBILIATL 3HAYCHUM, YKA3AaHHBIX B TAOJIULE 4.

Tadnuua 4
B npoueHTax

AOCOJIOTHOE AOMYCKACMOE PACXOXICHUE
Maccosas 105 Maprafiia
PE3YABTATOB MapAJUICABHBIX
OTIpe e eI PE3VABTATOB AHAJIN3A
Ot 0,005 mo 0,010 BKTIOU. (0,002 (0,003
Cs. 0,010 » 0,025 » (0,003 (0,004
» 0,025 » 0,050 » 0,006 (0,008
» 0,050 » 0,100 » (0,008 0,010
» 0,10 » 4,2 » (0,01 (0,02
» 0,25 » (0,50 » (0,02 (0,03
» 0,50 » 1,00 » (0,04 0,06
»  L,0O » 2,00  » 0,06 0,08
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[TIPUTOXEHHE A
(CIpaBOYHOE)

budmorpagus

[1] TY 6-09-02-364—83 Kanmit tomHOKHUCABIA (YpaabCKUM 3aBOA XMMHUYCCKMX PCAKTUBOB — I. BepxHsas Ilbnmma
CBepLUTOBCKOM 00IL.)
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