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FrOCYAAPCTBEHHDBDN CTAHAQAAPT COIWO3A CCP
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CTAJIb YITJEPOAHUCTASA U YYI'YH

HEJIETUPOBAHHDLIH
Meroan onpeaeneHns aalOMHHHSA rocr
Carbon steel and unalloyed cast iron. 22536.10—88

Methods for determination of aluminium

OKCTY 0809

Cpok percrBus ¢ 01.01.90
po 01.07.95

Hecob6aoaenne cranpapra npeciaeayeTcs no 3aKoHy

Hacrosimu# cTagaapt ycTaHaBauBaeT (OTOMETPUUECKHE (IIPH Mac-
coBoé goge agaiomuHudg 0,0060—0,12 %) m aroMHO-aGcOpPOLHOHHBIN
(mpu maccoBoii poJe ajoMmunusg 0,0—0,12 %) MeToaw onpenesieHHs
aJIOMHHHS B YIVIEPOAHCTOH CTaJiH U HEJETMPOBAHHOM YyIyHe.

1. ObBLLRE TPEBOBAHMUA

1.1. O6bmue TtpeboBanuss kK Meroaam anaausza — no T[OCT
22536.0—87.

1.2. ITorpeliHOCTs pe3yapTaTa aHajau3a (IpHU JOBEPUTEJbHOH BEpPO-
saTHocTH P=0,95) He npeBbIllaer npejena A, npuBefeHHOro B Taba. 1,
IIPH BLINOJHEHHH YCJOBUH:

pacxoxJeHUe Pe3yJbTaTOB ABYX (Tpex) mnapaJsijelbHHX U3MEepPeHHUH
He MOJIXKHO IIPeBHIIATh (NpH JoBepuTedbHoil BeposaTHoctu P=0,90)
sHayeHus ds (ds), npuBeaenHoro B tabJ. 1;

BOCIIPOU3BEJAEHHOE B CTaHJapTHOM oOpa3slie 3HaueHHe MacCOBOH J0-
JU AJIOMHHHES He JOJXKHO OTJMYaThCcs OT aTTecTOBaHHOro OoJiee ueMm
Ha JonyckaeMoe (Ipu LOBepuTeJpHOH BeposaTHOcTH P=0,80) 3Haue-
Hue §, npuBefcHHOE B Tad. 1.

IIpy HEBHIIOJIHEHHH OJHOTO M3 BHIIIEYKA3aHHBIX VCJOBHH IPOBO-
ST TOBTOPHBIE H3MEPEHHs MaccoBOH HOJH ajJioMHHuA, Ecau u npu
MOBTOPHBIX HU3MEPEHHSAX TpeOOBaHHA K TOYHOCTH Pe3YyJbTaTOB HE BHI-
NOJHSAIOTCS, PEe3yJabTAaTHl aHaJgH3a NPU3HAIOT HEBEePHBIMH, H3MEPEHHS
NpeKpaiaioT A0 BHISBJEHUS ¥ yCTPaHEHHs NMPHYHH, BHI3BAaBHIUX HAPY-
IIIeHHEe HOPMAJbBHOI0 X04a aHajJu3a.

U3spnanne opuuHaabHOe [lepeneyaTka BOCNpeElEeHA

*
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PacxoxXieHHe JBYX cpeJdHHX Pe3yibTAaTOB aHaJ/Jiu3a, BHINOJHEHHBIX
B Pa3JHYHBIX VCJAOBUSAX (HANpuMep, npH BHYTPUJAOOPATOPHOM KOHT-
poJie BOCIPOU3BOAUMOCTH ), He AOJKHO NPEBHINATL (IIPU LOBEPHTEIb-
Holi BeposiTHocTH 0,95) 3HaueHus d, ; nNpuBedeHHOro B TabJ. 1.

Tadbaunma |

W

I Jonyckaemble pacXoMIeHHUs, %
MaccoBad [o0Aa aJlOMHHHA, % A, o 3, %
di d, dg
l LY
Ot 0,005 zgo 0,01 BkJamOU, 0,003 0,004 0,003 0,004 * 0,002
Cs. 0,01 » 0,02 » 0,004 0,006 0,004 | 0,006 0,003
» 002 » 005 » 0,007 (0,008 0,007 0,008 0,004
» 005 » 0,12 » 0,014 0,018 0,015 0,018 0,009

l
2. POTOMETPUYECKHUH METO ONPEAEJIEHHS OBIIEIO
AJIIOMUHUA

2.1. CymHaoCcTr MeTOJa

MeTog ocHOBaH Ha 00pa30BaHUU OKPALIEHHOIO KOMIJIEKCHOTQ COe-
IUHEHUS aJIOMHHHS C aNIOMHHOHOM (A..=9530 HM) npu pH 4,7—5,1
Uau o xpomasyposom C (A nax =620 HM) B NPUCYTCTBUU NOJHBHHHJIO-
Boro crnupra npu pH 5,8—6,7.

Memiaouiee BJAHAHHE XeJle3a ycTpaHsdeTcs Jo0aBJjieHHeM aCKOpOu-
HOBOH M THOTJIMKOJIEBOH KHUCJIOT.

Banaguii He MellaeT oupeaeJieHHUIO aJIOMHHHUA, €CJH ero MaccoBasf
J10J1s1 He IIPEeBHIIIAaeT MaCCOBYIO JOJIO aJIOMHHUS B TPU Pasa. B ApyromM
cJyyae BJIMSIHUEe BaHAJHMsA YUUTHBAIOT BBElEHUEM €ro B PacTBOPHI AJIS
IIOCTPOEHHS I'PaAYHPOBOUHOTO rrpaduka.

TuTaH He BJUSET Ha ONpe[eJeHUE aJdIOMHHHA, €CJU ero MaccoBas
10JIs1 B TPH pasa MeHbllle, uYeM MaccoBas A0/ aJIOMHHHA. B Apyrom
cjaydae ero OTAeJssIIOT BMECTE ¢ XKeJe30M, MapraHgeMm, MeIbl0 H XPO-
MOM THAPOKCHIOM HATPHS B IPHCYTCTBHH XJOPHCTOrO LHHKA U OOPHOM
KHUCJIOTHI.

22.OnpeleNeHUEe aAaJIOMHUHUSA ¢ AJIOMHHOHOM

2.2.1. Annaparypa u peakrugbl

CnekTpodoToMerp HJIH POTOINEKTPOKOJOPHMETP

pH-meTp.

Kucaora consinas no T'OCT 3118—77 wau no 'OCT 14261—77 wn
pasbaBaenHas 1:1, 1:6, 1:20.

Kucaora asorHas no 'OCT 4461—77 unu T'OCT 11125—84.

Kucaora cepras no F'OCT 4204—77 unu no FOCT 14262—78, pas-
OaBjenHas 1:1 u 1:20.

Kucaora dropucropogopoanas no 'OCT 10484—78.

Kucsnora ackopOuHOBAsi, pacCTBOP C MAacCOBOM KOHIEHTpalueH
50 r/aM23, roJeH B TeUeHHEe OJHHX CYTOK.

Kucomora THOIJIHKOJEBas, PacTBOP ¢ MaccoBOH KOHUIEHTpalHeH
o0 r/am?.
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CMech KHCJIOT: CMEILIHBAlOT PaBHble 06beMBl pPacTBOPOB acKop6u-
HOBOH U THOI'VIHKOJIEBOW KUCJIOT.

Ammuak Boanbiii no F'OCT 3760—79 u pasbasaennas 1:1 u 1:20.

Kucsora OeH30HHasd, CIUPTOBBHIE PacTBOP C MacCOBOI KOHIEHTpa-
nuest 100 r/oms3,

Kucaora 6opuas no FOCT 9656—75.

/Kene3o kapbouuabnoe Mapku IIC nmo I'OCT 13610—79, ¢ macco-
BOH J0Jiell ajdioMuHus He 6odiee 0,001 % unau mapku OCU.

JKenarun numesoir no FOCT 11293—78. PacrtBop rorossit cJje-
AYIOUIUM oOpa3oM: 5 r xeaatuHa pactBopsioT B 500—600 cM? TenJion
BOAH, OXNaXAalT, 10BOLAT oObpeM g0 | AM3 BOIOH H mepeMeLIHBAIOT,

Cnupt sTunoBH# pektTHdHKOBaHHbIH no [OCT 5962—67 uau F'OCT
18300—87.

Hatpuii yraekucawiit mo F'OCT 83—79.

Hatpusa rugpoxkcup no F'OCT 4328-—77, pacTtBop ¢ MacCOBOH KOH-
nenrpauuer 200 r/aM3, XpaHsaT B nocyae 13 MoJHITHJIEHA.

Hurk xjaopucteiii no NOCT 4529—78 pactBop ¢ MaccoBOil KOHIIEH-
tpanuesi 100 r/am?; 100 r XJ0pHCTOrO LHHKA PacTBOPAIOT B BOJe, CO-
nepxaniei 10 cM® CcoAsTHOH KHCJOTH, NEPEHOCST B MePHYIO KOJ6y
BMECTUMOCTBIO 1 AM?, mOJHBAIOT BOAOH A0 METKH H NepeMelIRBaIoT.

AJIOMHHOH, COCTaBHOH  pacTBOP ¢ MAaCCOBOH KOHLEHTpauuen
0,33 r/am® 500 r yKCcycHOKHCAOrO aMMOHHS pacTBopAlOT B 1 aAM3 Ten-
JJOH BOABI U mnpuauBaioT 80 ¢M® YKCYCHO#H KHCJOTH, 1 ©r aJIOMHHOHA
pactBopsioT B 50 cM® BOAH, coaepxamled 2—3 Kanau ammuaka (1:20),
npuauBawT 20 ¢cM® cnUPTOBOro pacTBOPAa OEH30MHOH KKCJAOTH, Bce pa-
CTBOPHI CJHBAIOT H JAOBOASAT BOAOH oO0beM a0 3 AM?3, epeMEIUHBAIOT H
buabTpytor. PacTBOpoM MOXKHO NOJIL30BAaTbCA depes 2-——3 JHs IocJe
NPUTOTOBJIEHHS B TeUeHHNe 3 MecCALEB.

Hartpuit ykcycuorucablii 3-Boguniit mo FOCT 199—78.

AMmMounu#t yrkeycHokueanii mo TOCT 3117—78.

Kucaora ykcyciag no 'OCT 18270—72 unu no I'OCT 61—75.

bydepuniit pactBop pH 5: 13,6 r YKCycCHOKHCIOrO HaTpPUsi pacTBo-
psawor B 200 cm® Boxwl. PacTtBop ¢uabTpyloT, 1006aBadA0T 2 CM? YKCyc-
HOIf KHCJIOTHI, JOJHBAIOT BOAOH A0 1 1M3 H nepeMelIHBajoT.

Anomunuit no 'OCT 11069—74, mapku A999, A995 uau A97.

CraggapTHbifi pactBop amoMunuda: 00,1000 r anoMuHES NMOMELIAIOT
B cTakaH BMecTHMOCThI0O 250—300 cm®, npuauBarT 30 cM® COJAHON
kucaoTH (1:1) u pacTBOpPSAOT npu HarpeBaHuu. [IpHOaBaAIOT HECKOJIb-
KO KalleJb a30THOH KHCJAOTH (3-—4) [0 npekpallleHus BCIECHHBAHHA U
KUNIATAT AO YAaJieHHs OKHcJaoB a3ora. [Ipubasagior 100—150 cM?® ro-
psiuefi BOABI H HarpeBalwoT J0 pacTBOpeHUs cogeil. PactBop oOXJdaxna-
0T, IEPEeHOCAT B MepHYI0O K00y BMECTHMOCThI0O 1 AM®, 1x00aBJIAIOT
30 cMm® cosITHON KHCJOTHI, NOJHBAIOT BOAOH 1O METKH U NepeMelHBa-

IOT.
1 cm3 pacrBopa cogepxut 0,0001 r anomuaus.

Bananua naTHOKHCH, 0C. 4.
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PactBop Banagusa ¢ MaccoBoii KouneHTpauued 0,0001 r/ams3:
1,785]1 r nATHOKHCH BaHaAuA NOMEIUAIOT B CTaKaH, NMPHJAHBaloT 50 cMm3
CEPHOM KHCJIOTHI, HarpeBalOT MO pacTBOPEHUS] HABECKH, OCTOPOKHO
NpubaBJAIOT O ¢cM® a30THOHM KHCJOTHI, BHINAapHBAIOT MO NOSABJIEHUS Ma-
pPOB cepHOH KHCJOTH. PacTBop oxnaxpaawT, Aob6asasior 200—250 cm?3
BOAbI, IEPEMELIHBAIOT, (PUALTPYIOT uepe3 QUIAbTP CPeAHeH NMIOTHOCTH
B MEPHYIO KOJOY BMECTHMOCThIO | AM®, (QHJILTD NPOMHBAIOT TeIJIOR
BOJOH, COOMpasi NIPOMBIBHYIO XKHAKOCTE B Ty Xe KoJuby. K pacrteopy
npuauBaloT 100 cm® cepHo#t kucaote (1:1). PactBop oxnaxnaalor, ao-
JIMBAIOT BOJOH /10 METKH U IEpEMEUINBAIOT.

®enoadranend no HTJ, pacTBOp B 3THJOBOM COHPTE C MaCCOBOMH
KoHIleHTpauuei 10 r/amé,

2.2.2. IIposedenue anarusa

2.2.2.1. HaBecky npo6sl Maccoii B 3aBUCHMOCTH OT MAaCCOBOH JO-
JH aJIOMHHHSA B CcTaJi HJH Yyr'yHe B COOTBETCTBHH ¢ TabJu. 2 mnome-
IIAI0T B cTakKaH BMecTtumocTbio 200 cMm?, npuausator 20—30 c¢m?® cong-
HOH KucJaoThl (1:1) m pacrBopsitoT npu HarpeBauuu. Ilociyie pacTBope-
HHSI HaBeCKH NPUOABJAAIOT MO KalgM a30THYIO KHCJOTY 10 NpeKpa-
IIEHUS BCIIEHUBAHHSA U 3—O Kaleab B H30HTOK. PacTBOp BHIIapUBAIOT
nocyxa. K cyxomy ocratky npubaBasior 10 cM® CONAHOH KHCJIOTH H
BHOBB BHIAPHUBAIOT HOCYXaA.

Tabauua 2

MaccoBas RoJIsl AMOMHHMA, % ] Macca HaBeckH, T AHHKEGTE{{;;&?H;;? pacT
Ot 0,005 go 0,010 Bkawou. 1,0 20
Cs. 0,010 » 002 » 1.0 10
» 002 » 006 » 0,5 10
» 006 » 0,12 » 0,25 a 10

O6paboOTKy CyXOro ocrtatka COJISHOH KHUCIOTOR MOBTOPAIOT.

ITocaie oxaaxXnaenusa npiuoasasior 10 ¢M® CONAHOH KHCJOTH M HAar-
peBaloT A0 pacTtBopeHus coJeil, K pactBopy npubassasitor 30—40 cm?
ropsdeil BOAbl H OTQUALTPOBLIBAIOT HEPACTBOPHMBIH OCaJ0K Ha (PHJIBTP
cpelHed IJOTHOCTH, cojepxKallliii HeMHOro QHuJbTpPOo-0yMaxXKHOH Mac-
cel. Ocajgok mnpoMmbeiBaloT 2—3 pasa ropsiveii cosissHoi kucjoron (1:20)
H 2—3 pasa ropsueil BoaAoH. PUNLTPAT COXPaHSIOT.

OuabTp ¢ ocagKoM TIOMEllalT B IIJIATHHOBBLIN TUreJb, BbICYLIHBA-
10T H o3o0Ja10T npH 600 °C. Ocanok B THIJIe CMAYUBAIOT 2—3 KAIISIMH
BOJABI, NpubaBJsiioT 2—3 Kamau cepHo#t kucaoru (1:1), 3—5 cm® ¢ro-
PHCTOBOJAOPOJAHONH KHMCJOTHL H OCTOPOXXHO BHIIAPHBAIOT A0 Yl1aJe€HUSd
napoB cepHOM KucJOoTH. K cyXoMy ocraTKy B THrje npubaBasior 1 r
0e3BOAHOrO0 VIJIEKHCJOro HATPHA U CHJAABJAT MpU TeMIepaTtype
1000 °C B Teuenue 10—15 MuH.

[Tnas BuimenauuBaior B 20—30 cm?® coasHoit kucaoTe (1:20). Ilo-
JY4YeHHbIH pacTBOp QHILTPYIOT H NMPHCOEAHHSIOT K OCHOBHOMY (PHJb-
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TpaTy. O0beayHeHHBIH pacTBop ynapuBawT 1o 50—60 cM® 1 mepeso-
AAT B MEPHYIO K0JIOy BMecTuMocThio 100 cm3., PacTtBop poamBawoTr a0
METKH BOJOH U NepeMelIUBaloT.

Eciu B anasusupyemoli npo6e npuCYTCTBYET THTaH, TO €ro OTHe-
JISAIOT THAPOKCHIOM HAaTpus. Asid 370oro oObeJUHEHHBIH PacTBOP yIapH-
B4IOT A0 oO0beMa 15—20 cm?, npubasasitior 5 ¢cM® pacTBOpa XJOPHUCTOIO
nueKa u 0,7 r 6opHo# Kucaors, CoaepKUMoe CTaKaHa HarpeBalor.

I'opstuvii pacTBOpP OCTOPOXKHO, HeGOJNBIIMMHA NOPUMAMU IPH TIA-
TEAbHOM NE€PEMELINBaHUH BJIHBAIOT B MEPHYIO KOJOY BMECTUMOCTBIO
100 cM®, comepxkamyio ropsiyuii pacTBOp IHAPOKCHJAA HATPHs ¢ Mac-
coBon KoHueHtpauuein 200 r/am® B xosauuectBe 30—40 cM3, oxJgaxk-
JaloT, JOJUBAIOT A0 MeTKH BoAo# u nepeMemuBalor. Ilocae orcrauBa-
HUST pacTBOp (PUIALTPYIOT 4epe3 cyXoi (PUABTP cpeAHeH IJOTHOCTH B
CYXOH KBaplieBhlk uju (GTOPONJACTOBHH CTakaH, oTOpackiBasg TepBHe
MOPIUU PUJbTPATA.

2.2.2.2. B MmepHyio Koa0y BMecTumocTbio 100 ¢cM3 orOupawor anuk-
BOTHVYIO 4aCTh PacTBoOpa B 3aBHCHMOCTH OT MAaccCOBOH J0JH AJIOMHUHHS
B npobe B cOOTBETCTBUH ¢ TalbJ. 1, npuAUBAKT no 2—5 ¢cM® pacTBopa
acKOPOHHOBOM KHUCJOTH HJIH CMECH ACKOPOUHOBOH H THOINIMKOJEBOH
KHCJIOT, NepeMelinBalT U OCTABJAAKT Ha 3—5 MHH. 3aTteM HPHJIHUBAIOT
10 cm® 6ydepHOro pactBopa, mnepeMeliHBaoT, 106aBaAdAOT 8 ¢cM3 coc-
TABHOTO pacTBoOpa aJIOMHHOHA, 3 cM® pacTBOpa XeJiaTHHA, NOJHBAKOT
10 MeTKH Oy(QepHBIM paCTBOPOM H NepeMelliHBaIoT.

B cayuae oTAesieHHs aJIOMHHHA OT THTaHa, aJHKBOTHYIO YaCThb II€-
JJOUHOT'O pacTBopa B COOTBeTCTBUM ¢ TalbJ. 2 MNoOMeLawnT B MePHYIO
Kosi6y BMectuMocThbio 100 cM?3, nmpudasasior 1—2 xamiau ¢eHosdrase-
HHA, HeHTpaausyioT 12—15 kanaaMu codssHo# Kucaotsl (1:1) nmo nsme-
HeHHS OKPACKHM HHAMKATOpa u J00aBJSIOT B U3OBLITOK 1 cM?® COJIAHOU
kucJaoThl (1:6), mpubaBaswor 2 cM® pacTBOpa aCKOPOHHOBOH KHCJIOTEI
HJIH CME€CH acCKOPOMHOBOH H THOTJIHKOJEBOH KHCJOT NEPEMEIINBAIOT U
ocTaBas0T Ha 3—5 muH. 3ateMm npuausaror 10 cMm® O6ydepHOro pacrt-
BOpa, IepeMelInBatoT, n00aBJAOT & cM® COCTABHOrO pacTBOpa aJlo-
MHHOHA, 3 ¢M? pacTBOpa KeJaTHHA, HIOJUBAIOT 10 MeTKH OydepHbIM
PacTBOPOM U NepeMeiluuBalor.

OnTuueckyio IJOTHOCTb PacTBopoB usMepsior uepe3d 30 MHH Ha
crnekTpodoToMeTpe NPU AJHHE BOJAHBL A=9530 HM HUJIU HA (POTO3JEKTPO-
KOJOPHMETPE ¢ 3eJIeHBIM CBeTO(MHUJILTPOM, UMEKIHUM o00JacTh mnpomnyc-
kanusa 530—>540 uM. PacTBOpOM cpaBHEHHS CJAYXKHUT PacTBOP KOHTPOJIb-
Horo onbitTa. JJsT TNPUrOoTOBJEHUS pacTBopa KOHTPOJBHOrQ OMNLEITAa B
CTAKAH IIOMEIAaIOT HaBecKy KapOOHUJILHOrIO ¥)eJjie3a, COOTBETCTBYIOUIYIO
HaBecKe MpoOHl 1 JaJjiee BeIAYT aHAJH3 KaK IpHUBeAeHo B nn. 2.2.2.1 u
2.2.2.2.

PesybTaThl aHa/dH3a BBIUHCJASIOT 1O IPajyHPOBOYHOMY TpPaUKY
WIM METOLOM CPaBHEHHsT €O CTaHAApTHHIM 00pasuom, OJU3KHM MO
cocTaBy K aHanusupyeMmo#t npobe u NPOBEJAEHHBIM UYepe3 Bce CTAJHU
aHaJIH3a.



N'OCT 22536.10—88 C. 6

23. Onpepenenue aJIOMHHHS ¢ Xpomasypoaom C
2.3.1. Annaparypa u peaxTusol

Annapatypa H peakTHBH M0 1. 2.2.1 ¢ AONOJTHEHHAMH:

Harpus runpokcuy mo FOCT 4328—77, pacTBop ¢ MaccoBOii KOH-
neHTpauuel o0 r/AM?3, XpaHsT B MOJHUITHJAECHOBOH IOCYAE.

Coupt noauBHHHJIOBHE no 'OCT 10779—78, pacTtBop ¢ MaccoBoii
KOHIeHTpanHel 40 r/ams.

Bydepuuiit pacrsop ¢ pH (7,1+0,1):274 r aMMOHUS YKCYCHOKHUCJIO-
ro u 109 r saTpuss YKCYCHOKHCJOro 3-BOJAHOTO pacTBopsior B 600 cm?3

BOJBI, PHJILTPYIOT, JOJUBAIOT BOAOH A0 ! AM® u nepemeluBalor.
PacTBOp XpaHSIT B NOJIH3THJIEHOBOH IIOCY/IE.

MoueBuna mo I'OCT 6691—77, pacTBop ¢ MaccoBOH KOHHEHTpa-
nueit 15 r/am3; TOTOBAT nepeld NPUMEHEHHEM.

Xpomasypoa C, pacTBOp ¢ MaccoBOH KOHiueHTpauued 1 r/aom3: 1 r
XpoMasypoJsia mOMelaloT B CTaKaH, CMauYHBaIOT BOJOH U PACTBOPSAIOT B
6 cm® asorHou KucsoTH (1:1). PacTBOop mepeHocsaT B MepHy0 KOJOy
BMecTuMoOCTbio | aM?, copepxamyio 0500 cm® »3THAOBOro cnupra u
200 cMm® Boawl, npobasJasiior 50 cM® pacTBOpa MOUYEBHHHI U JOJHBAIOT
BOJOH 10 MeTKH. PacTBOp rojieH K NIPUMEHEHHIO B TeueHHe JABYX HeAelb.

2.3.2. [Iposedenue anasusa

2.3.2.1. PactBopenue npo0rl U NOATOTOBKY pacTBOpa K aHAaJH3y
BBLIIOJIHAIOT KaK npuBelteHo B . 2.2.2.1.

2.3.2.2. AJIUKBOTHYI0 UACTh, pPAacTBOpa B COOTBETCTBHH ¢ Tabu. 1
MOMEUIAI0T B cTakaH BMecTHMOCTbo 100 cMm3, comepxkamuit 3—6 cm?®
coyqigHo# KucJaoTel (1:1) u 10 cm® Boawl. pH pactBopa H0/KHO OBHITH
He Oonee 1,0 (koutpoanr mo pH-Merpy). 3arem npubaBasior 2—5 cM?
pacTBOopa acKOpOHMHOBOH KHCJOTH H ycraHaBauBawT pH (1,5%0,1),
npubaBJ/sia HeOOJbWIUMH HNOPUUAMH IIpu IliepeMellliBAaHHH PacTBOP
THAPOKCHIA HaTPus ¢ MaccoBof KoHumeHTpauueid 50 r/am3. PactBop
IEPEHOCAT B MePHYIO K00y BMecTHMOCTbio 100 cM?, mpubaBAAOT NPH
nepeMemiuBagun 10 cM® pactBopa xpomasyposa C, 5 ¢cM® pacrBopa
noJinBUHHJOBOro cnupra u 20 cMm?® O6ydepHoro pacrBopa. Pa3baBasoor
BOJOH 10 METKH H nepeMemnBalor.

OnTHYECKYIO IJOTHOCTL pPacTBOPOB uaMmepsior uepes 30 MHH Ha
ciekTpodoroMeTpe NpH AJauHe BOJHB 620 HM uniau Ha POTO3JEKTPOKO-
JOPHMETpE C CHHE-3eJieHBIM CBETO(PUJIBTPOM, UMELIUM 00JacTh Ipo-
nyckauusi 590—625 HM., B KayecTBe pacrBOpa cpaBHEHHs HCIIOJb3YIOT
pPacTBOP KOHTPOJILHOI'Q OTIBITA.

JIJisT mpUroTOBJE€HHSI PacTBOpPa KOHTPOJIBHOIO OnbiTa B CTaKaH IIO-
MeNlaloT HaBeCcKy KapOOHUJBHOTO Kejie3a, COOTBETCTBYIOULYIO HaBecKe
npoOul 1 Jajiee aHaJu3 BBINOJHAIOT, KaK YKa3aHo Bbllle 0 0. 2.2.2.1 U
2.3.2.2.

PesyabTaThl aHaJAH3a BBIYHCJSIOT 110 TPAaAyHPOBOYHOMY rpadHKy
HJIH METOLOM CPaBHEHHS CO CTAHAAPTHLIM 00pas3uoM, OJH3KHM IO CO-
cTaBy K aHaJu3upyeMod npobe U NpeBeNEeHHBIM yepe3 BCe CcTalHH
aHaJu3a.
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24. llocTpoenune rpaAyupoOBOUYHOro rpadHuka

B BoceMmb crakaHoB BMecTuMOCTbIO 200 cM® momenialoT HaBeCKH
KapOOHHJILHOrO XeJie3a, COOTBETCTBYIOLIME HABECKe aHAaJH3HPYEMOW
NPOOLI B COOTBETCTBHH ¢ TalbJ. 2. B ceMp U3 HUX A0OABJISIIOT NMOCJENO-
BareanHo 0,9; 1,0; 1,5; 2,0; 2,5; 3,0; 3,5 cMm3 cranzapTHOro pacrsopa
XJIOPDHCTOrO aJJIOMUHUs, yTo cooTBeTcTByeT 0,00005: 0,00010; 0,00015;
0,00020; 0,00025; 0,00030: 0,00035 r adOMHUHHUS.

B cayuae mnpucyTcTBHS B aHaJH3HpyeMoH mpobe BaHAaAHA B CTa-
KaHbl J00aBJIAIOT pacTBOp BaHAJAHs B KOJIHYECTBE, COOTBETCTBYIOUIEM
COJEPIKAHNIO €I'0 B HABeCKe aHAJMH3HPYEMOH ITPOOHI.

BocbMO¥ cTakaH CJAYXHT AJs1 IPOBeAEeHHS] KOHTPOJBHOTO OIbITA.
Bo Bce crakanbl npuiusBalor no 20—30 cm? consinot kucJotel (1:1) m
pacTBOPAIOT NPU HarpeBaHuu. Jlajiee aHAJK3 BHIMOJHAIOT KaK YKa3aHO
B 1. 2.2.2 npu NpUMeHeHHH aJIOMHHOHA HJH B 1. 2.3.2 NPH BHIOJHEHHH
aHaJsH3a ¢ xpoMadypoJaom C.

[lo HaliA€HHBIM BeJWUYUHAM ONTHYECKOH NJIOTHOCTH H COOTBETCTBYIO-
HIHM 3HAYEHUAM MAacChl aJIOMUHUA CTPOAT TPaAYHPOBOUHBLIH I'PadUK.
JlonyckaeTcsi mocTpOeHue rpaiyHpPOBOUYHOro rpadHka B KOOpAHHATAX:
ONTHYeCKas NMJIOTHOCTbh — MaccoBas H0JIs1 aJIIOMHHHA.

25 O6paboTrKa pe3yabTaToOB
2.5.1. MaccoByio noJqio adioMuHHa (X,) B NpOomeHTax BHIYHCAAIOT

no gopmy.Je

X, — My - 1001

m ?

rie m; — Macca aJIOMUHH$, HaHJeHHAS 1O I'PaAyHUPOBOYHOMY rpadu-
Ky, T;
m — Macca HaBeCKH npoolwi, T.
2.5.2. HopMH TOUHOCTH M HOPMATHBL KOHTPOJISI TOYHOCTH Olpene-
JIEHHS MACCOBOH AOJIH aJIOMHHHA NpHBeAeHHB B Tab. 1.

3. POTOMETPHUYECKHUAW METOA ONPEAEJEHUA ANIOMHHHUA
KUCAOTOPACTBOPHUMOTO

3.1. CymBEocTp MeTOJAA

MeTO OCHOBAH Ha DAa3JIOXKEHHH HAaBECKH CTaJH B pa3baBJieHHOH
CepHOM KHcJIoTe mpu cjgaboM HarpeBaHUHR AJsi HauboOJee MOJIHOIO pas-
JeJeHUsT KHCJAOTOPACTBOPUMOro AaJIOMHHHSA M AJIOMHHHSA, BXOISIIETO
B COCTaB BKJIIOUEHHUH, paCTBOPUMOCTL KOTOPHLIX 3aBHCHT OT KOHIEHTpA-
LIMHM KHCJIOTH U TEMIIEPATYPHl pacTBOPEHUs.

AJIOMHHHA KHCJAOTOPACTBOPHMBIN Onpenensior GoTOMETPHUECKHM
MeTOJ0M ¢ aJIOMHHOHOM HJH ¢ XpoMmasypoJaom C.

32.Annapartypa u peakTHUBH
Annapatypa, peakTHBH ¥ pacTBOpH mo nm. 2.2.1 u 2.3.1.
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33. IIpoBenenne anaausa

Hasecky craan Maccoii | r NOMemaloT B KOHHYECKYIO KOJOYy BMec-
TiMocThio 100 cm®, npuausaror 30 cMm® cepuoit Kucaoth (1:20) n
HaKPHIB KOJIOY 4acCOBHIM CTEKJOM PAaCTBOPSAIOT Ha BOASHOH OaHe Npu
TeMnepatype 50—60 °C.

ITocne nonnoro pasnoxeHus HaBecKH INPHOGABJSIOT HEMHOro 6e3-
30JIbHOH (HJALTPO-OYMaxKHOH Macchl, pa30aBJIgOT PacTBOp BOJOH JO
90 cM® U PUABLTPYIOT uepe3 (GUALTP cpedHeH IVIOTHOCTH B MEPHVIO KOJ-
0y BMectuMocTbhio 100 ecMm?®. Ocagox u ¢uabrTp npoMmuiBawor 8 —10 pas
ropsiyer Bogou. PuabTp ¢ ocankom orbpaceiBaior, PuiabTpar oxJax-
AaI0T, JOJMHBAIOT BOAOH JO METKH H NepeMelIHBaloT.

Ecau B ananusupyemoint npobe HNPUCYTCTBYeT TUTaH, TO €ro OTAe-
JAIOT THAPOKCUAOM HaTpus. s sToro pactBop INnocJje PacTBOPEHHS
HaBeCKH (QHUJBTPYIOT B cTakaH BMecTuMOcTbio 200—300 eMm® uepes
¢uabTp cpenHeld naoTHOCTH. OcanoK U duabTp npoMuBar 8—10 pas
ropsauen BoLOH. PUILTP ¢ OcagkoMm oT6pachiBalwT. CoaepxKHMoOe CTa-
KaHa HarpeBaloT, OKUCJSIOT KeJe30, npubaBJisisi 2—3 ¢cM® a30THOH KHC-
JIOTHI, pacTBOp ynapusaloT Ao obrvema 15—20 cm?, npubasiasior 5 cm?
pacTBOpa XJOpHCTOro muHka u 0,7 r 60PHOH KHCJOTHI.

'opsignii pacTBOp OCTOPOXKHO, HeOOJbLIIMUMH MOPLUHUSAMHU, NpH Tlla-
TeJLHOM MNepeMelHBAHHH BJIHBAIOT B MEPHYIO KOJOy BMECTHMOCThHIO
100 cM®, comepxkallyo ropsiuuil pacTBOp I'HAPOKCHLIA HATPHUSA C MACCO-
Boii koHuentTpanueii 200 r/amM® B KoaunuectBe 30— 50 cM3, oxJaxAaiorT,
NOJNBAIOT A0 METKH BOJOH M nepeMeiinBaloT, ITocje OoTCTaHBaHHSA pa-
CTBOP (PUJbTPYIOT uyepe3 cyXod (puJILTD cpelHe#l I[JIOTHOCTH B CYXOi?
KBapleBbi cTaKaH, 0TOpachiBasi nepeble NOPUHUU PUAbTPATA.

Ilanee aHa/nu3 BLINOJIHSAIOT B COOTBETCTBUM ¢ f1. 2.2.2.2 MPH HCNONb-
30BaHUU aJNIOMHUHOHA MJH ¢ 1. 2.3.2.2 nNpH HCHOJb30BAHUU XPOMa3ypo-
aa C.

34. llocTpoeHne rpailyuUpPOBOUHOro rpaduxka

B BoceMb KOHHUECKHX K00 BMecTHMOCTRIO 100 cM® nmoMmellarT 1o
]| r kKap6OHUJABHOTO KeJie3a. B ceMb U3 HHUX IocJdeI0BaTeJNbHO A00aB-
aqaiot 0,3; 0,5; 1,0; 1,5; 2,0; 2,5; 3,0 ¢cM® cTranmapTHOro pacresopa XJo-
PHCTOTO aJIOMHHHS, uTo coorBercTByer 0,00003; 0,00005; 0,00010;
0,00015; 0,00020; 0,00025; 0,00030 r anomunusga. BocbMmasa koaba ciay-

’KHUT JJIS1 TPOBEJAEeHHS] KOHTPOJbHOIO ONKITA.

B ciayuae npHCyTCTBHAI B aHaJusupyeMol npobe BaHalusi B KOJOH
no6aBJSIOT pacTBOP BaHAAHSA B KOJHUECTBE, COOTBETCTBYIOUIEM COLEP-
X aHHIO €T0 B HaBEeCKe aHaJH3HPYyeMO¥H NpOoOHI.

Bo Bce kon6e1 npunuBaioTt 30 cm? cepro# kucaoTH (1:20) u, HakpHB
KOJIOBI YacOBBIM CTEKJOM, PacTBOPSIOT Ha BOASIHOH OaHe IIpH TEMBe-
patype 50—60°C. [lanee aHaIH3 BLHINOJHSAIOT KaK YKa3aHo BHIUE B
n. 3.3. Ilonyckaercsl IOCTPOEHHe rpafyHPoOBOYHOro rpadHka B KOOPAR-
HaTaX: ONTHYecKas MJOTHOCTL — MaccoBas JOJ4.
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3.5.06pa6oTka pe3yaAbTaTOB

3.5.1. MaccoByio f0/II0 KHCJIOTOPACTBOPHMOFO ajioMHHHS (X») B
NPONEHTaX BBIYUCIAIOT 110 (OPMY.Jie

Xz—‘ m_lO_q

mq )

rage m — Macca ajIOMHUHHUS, HaWJ€HHAsg O FPafyHPOBOYHOMY rpadu-
Ky, T;
m; — Macca HaBeCKH npobHl, T.
3.5.2. HOpMBI TOYHOCTH M HOPMAaTHBH KOHTPOJSI TOYHOCTH Olpeje-
JIEHHSI MacCOBOH JOJH aJIOMHHHUSA NPpHUBeaeHH B TadbJ. 1.

4. ATOMHO-ABCOPBILHUOHHDBIN METOA,

41. CYUIHOCTB MeTOJa
Metoa ocHoBaH Ha usMmepennd npu A=309,3 HM cTeneHH HOIJOHIE-
HUSI PE30HAHCHOTO HM3JIyYeHUs CBOOOJHBIMH aTOMaMu aJIlOMHUHHsI, 06pa-

3YIOUIUMHUCA B pe3yJbTaTe pacnblJeHds aHaJU3UPyeMOro pacTBopa B
IJIaMEeHH 3aKHCh 230Ta — alleTHJIEH.

42. Annmapatypa u PeaKTHBH

AToMHO-a6CcOpONHOHHBIE CHEKTPODOTOMETP ¢ NMJaMEHHBIM dTOMH-
3aTOPOM.

JlaMmna ¢ noJsIM KaToAoM AJiSl OlipelieJIcHUs aJIOMUHUS.

Baanon ¢ anmernnenom no F'OCT 5457—70.

bannoH ¢ 3akKuchIO a3oTa.

Kucnora consnaa no 'OCT 3118—77 uau no T'OCT 14261—77 #u
pa3zbaBJsennas 1:1 u 1:100.

Kucaora cepnas no 'OCT 4204—77, paszbaBnennas 1:4.

Kucaora azotHas no I OCT 4461—77.

Kucnora ¢ropucrosogoposnas nmo 'OCT 10484—78.

Kaauii-natpuit yraekucasiit mo NOCT 4332—76.

Coap guHaTpueBasa 3tujendHaMuH-N, N, N', N’-rerpaykcycHoi
kucaotel, 2-Boanas (tpuaon b) mo T'OCT 10652—73, pacTBop ¢ Mac-
cOBOH KoHIllenTpanueii 50 r/am3.

Anomunnii Mertaanaudeckuit nmo 'OCT 11069—74, mapru A999,
A995, A99, A97.

CraHnapTHBIE PACTBOPH aJIOMUHHUSL.

PactBop A: 0,5 r MeTaJJU4YeCKOTO aJIlOMHHHS IOMELIalT B CTa-
kaH BMecTuMOcTbIO 200—300 ¢M® u pacTBOPAIOT NPHU YMEPEHHOM Harpe-
paind B 40—50 cM?® coasinoit kKHCAOTH (1:1). OcTopoxHO Mo Kanaam
npubaBisiioT 5—7 cM® a30THOH KHMCJIOTH ¥ KHIATAT A0 YAaJ€HHs] OKHC-
JoB aszora. 3arem npuausaroTt 100—150 cM3 ropsiueii BOARI, pacTBOp
OXJIAXKAAI0T, NIePEHOCAT B MePHYIO K0J0y BMecTuMocTbio 500 cM3, no-
JIUBAIOT O METKH BOJAOH U NepeMelluBaloT.

1 em® pactBopa A coaepxut 0,001 r anoMuHus.
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PacrBop b: 10 cm? pactBopa A nomemanT B MepHYIO KOJOy BMec-
THMOCTBIO 100 cM®, nosMBalOT 40 METKH BOAOH H IePEMelInBaloT,

1 cm® crangapthHoro pacrBopa b cogepxur 0,0001 r ajnOMHHES.

43. IlonroTtoBka npubdopa

[lpn6op TroTOBAT B COOTBETCTBHH ¢ MNpHJaraeMoi HHCTPYKIHeiI.
HacTtpausaror cnekrpodoTroMeTp Ha pe3OHAaHCHYW JHHHIO 309,3 HM.
[locne BKJIIOYEHHMS CHCTEMBl NOJAYH Tas0B U 3aXKMCaHHSA TFOPEJKH B
JaMsi PacOoblIAIOT BOAY M YCTaHaBJUBAIOT HYJeBOe IIOKa3aHHe IPH-
bopa.

44. IlpoBeneHnune a"HaJdu3a

4.4.1. HaBecky craaum uau yyrysa maccod | r noMellalmT B CTa-
KaH BMeCTHMOCTbI0 200—300 cM® u pacTBODPSIOT NPH HATPEBAHHU B
20—50 cM?® coJITHOH KHCJOTH. 3aTeM OCTOPOXKHO, 0 KallJsM, NpubaB-
as10T o—10 cm® asorHol KuMca0TH., PacTtBop BHnapusaioT gocyxa. Co-
JIU PAcTBOPAIOT B O CM® COJIAHOH KHCJOTHI IIPH cJaboM HarpeBaHHH,
no6apaaoT 40—50 cM3® ropaAded BoAH U QUALTPYIOT PACTBOp uepes
JBa (ujbpTpa «Oejas JeHTay ¢ pol0aBjaeHUeM (PUIABTPO-OYMaXKHOI
MacCh. QUALTP C 0CaZKOM IPOMBIBAIOT HECKOJIBKO pa3 TOpsSuei CoJf-
Ho#i KucJsorod (1:100) u nBa-Tpu pasa ropsaueir Bonoi. PuapTpar cox-
DaHAIOT.

DOuapTp ¢ 0CaAKOM IOMEUIAIOT B IIJIATHHOBOH THTreJ/lb, BRICYIIUBAIOT,
030JISTI0T M MPOKaJuBaloT B Teyenne 7—10 mun npu 800—900 °C.

Turesar oxnaxAawT, NOPpUOABJAAIOT HECKOJbKO KameJjab BOAb, 3—4
KallJIH CePHON KHCJOTH!, 4—95 cM® (DTOPUCTOBOAOPOJHOH KHUCJOTH H Bhi-
MapHBAIOT A0 YAAJEeHUS NapOB CEPHOM KUCJIOTHI.

3areM THreJb NPOKaJuBalOT B TeveHHe 5—7 muH npu 800—900 °C,
OXJIax1aloT, 100aBJASIOT 1—1,0 I yrJIeKUCJIOro KaJusd-HaTPus U CIJIaB-
JssioT copepxumoe turas npu 1000—1100 °C. Tlocsne oxaaxXaeHus naas
BHILEJAaUYHBAIOT ropsgueld BOJOH, no06aBJdi0oT 10 ¢cM® COJSHON KHCJIOTHE
U PAacTBOPSIOT IIPYU HArPeBaHUH.

PacTtBop mnpHUCOeIHHSAIOT K NEePBOHAYaJbHOMY (PUIABTPATY, ylapu-
BaloT g0 20—30 cm?, nobasaswTr 10 cM® pacTBopa TpuJoHa b, oxaax-
1al0T U IEPEBOASAT B MePHYIO KoA0y BMecTHMOCTbIO 50 cms.

Ilonyckaercsi ipyroe pasfaBJjeHHe pacrBopa TakuMm 00pas3oM, 4YTo-
OBl OKOHYAaTEJbHAS KOHIEHTPaINg aJdIOMUHHUS HaXOoAuJdach B AHANa30-
He, COOTBETCTBYIOLIEM HPSAMOJHHEHHOMY V4YacTKy FpaayHPOBOYHOTIG
rpaguka.

PactBop QuALTpyIOT yepes cyxoi PpuIbTp «Oenag JeHTa», oTbpa-
CHiBafA NepBLiC ABE NOopUuH duiabTpara.

OMHOBpPEMEHHO ¢ BHINOJHEHHEM aHaJJH3a NPOBOASAT KOHTPOJBHLIH
OTIBLIT Ha 3arpsi3HeHHe peaKTHBOB.

PacnobliisioT KOHTPOJLHBIA U HCIbITYeMble PACTBOPE B MOPSJIKE YBe-
JAYeHMss abcopOnuK A0 NMOJYVUeHUs: CTa0UAbHBIX NOKAa3aHUM AJd KaxX-
qoro pactBopa. Ilepen BBeAeHHEM B MJaaMs KaXKJ0To aHaJH3HPYEMOro

pacTBOpa PpacHObINSIOT BOAY AN NPOMBIBAHHS CHCTEMBI H NPOBEPKH
HYJIEeBOT'Q NTOKa3aHusa npubopa.
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M3 cpenHero 3HaueHHs aOcopOUUHM KaXKJAOro H3 aHAJH3HPYEMBIX
PacTBOPOB BHIYHTAIOT cpeaHee 3HaueHHe a0COPOIHH XKOHTPOJILHOTO
OIMBITA.

Pe3yabTaTel aHasau3a BHYHCJASAIOT O I'PalyHPOBOYHOMY I'PadHKY.

4.4.2. ITocTpoenue epadyupo8ounozo epapuxa

B umiecTs crakanos BMecTUMOCThIO 200—300 cm® momemaor no 1 r
KapOOHUJLHOrO XeJse3a. B narth U3 Hux gobaBasior 5; 7; 9; 10; 12 cm?3
cTaHjapTHOro pacrsopa b, uto coorBercrByer 0,0005;, 0,0007; 0,0009;
0,0010; 0,0012 r anoMuHHA. [lanee NOCTYNAlOT KAK MNPHBEICHO B
n. 4.4.1,

IllecToit cTakaH cAYKHUT JJid NPOBEAEHUS] KOHTPOJbHOrIO OINKTA.

PacTtBOpHl pachbljisfiloT B NOPsiikKe YBeJHuyeHHsi abcopOmuH, HauH-
Has ¢ KOHTPOJbHOro pacTBopa. Ilepea pacnbljienneMm KaXXJAOro pacrBo-
pa pacnoasiotr Boay. M3 cpenHero sHayeHuss abcopOuun KaXIOro pa-
CTBOPAa BHIUHUTAIOT cpeAHee 3HayeHHe abcoOpOUHH KOHTPOJIBHOrO pacT-
Bopa. Ilo HalieHHHM BeJIHYMHAM abcopOUHM PacTBOPOB H COOTBETCT-
BYIOIIUM HM 3HAYEHHUSIM Macchl aJIOMHHHUS CTPOSIT I'PAAYHPOBOUHHIN
rpaduK.

45. O6paboTKa pe3yJbTaToOB

4.5.1. Maccosyw nonaio anioMuHud (X3;) B npoumeHTax BHYHCAAOT
no ¢opmvie
m - 100
m, '’
raie m -— macca aJIIOMHHUS, HaiJeHHasd 1o IpagyHpPOBOYHOMY rpadH-

Ky, T,
m, — Macca HaBeCKH nNpoOHwi, T.

4.52. HopMH TOYHOCTH M HOPMATHUBH KOHTPOJIA TOUHOCTH Olipeje-
JIeHHS MacCcOBOM NOJH aJIOMHHHUS IPHBeJeHH B TabJI. 1.

—————
3
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HHPOPMALUOHHDBIE AAHHDBIE

1. PASPABOTAH H BHECEH MuHucrepcTBOM YepHOH MeTAJJNypPruu
CCCP

HCNOJIHUTEJIH

. K. HecrepoB, kaua. rexdH. Hayk; C. U. Pymiok, kaHA. TexH.
Hayk; C. B. CoupHHa, KaHJA. XHM. HAYK (PYKOBOAHUTEJL TE€MHl);
B. ®. KoBaaenko, kana. texH. HayK; H. H. I'punieHko, KaHa. xumM.
Hayk; A. M. Mouceesa; JI. . bepe3oBas

2. YTBEP)KIEH U BBEJAEH B 1EUCTBHUE Ilocranosaennem I'o-
cypapcrsenHoro komurera CCCP no cranaapram or 25.08.88
Ne 3018

3. BBAMEH IrocCrt 22536.10—77

4. CCbIJIOYHBIE HOPMATHBHO-TEXHHYECKHE JOKYMEH-
Thl

O6o3navende HT/, Ha HoMep nyHKTAa, Ob6osxnauenune HT/, Homep nyHkKTa,
KOTOPHK [aH& CChlKa IIOANYHKTA Ha KOTOPLIH JaHa NMOANYHKTA
CCBINIK a o
['OCT 61—75 2.2.1 FOCT 6691—77 2.3.1
F'OCT 83—79 2.2.1 | TOCT 9656—75 2.2.1
'OCT 199—-78 2.2.1 | TOCT 1048478 2.2.1, 42
TOCT 3117—78 2.2.1 | FCOCT 10652—78 | 4.2
I'OCT 3118—77 2.2.1, 4.2 ['OCT 10779—73 2.3.1
TOCT 3760—79 22.1 1 T'OCT 11060—74 22.1, 4.2
TOCT 4204—77 | 221 4.2 I'OCT 11125—84 2.2.1
TOCT 4328—77 | 221, 231 TOCT 11293—78 | 22.1
roCT 4332—76 4.9 [[OCT 13610—79 2.2.1
TOCT 4461—77 2.2.1, 42 I'OCT 1426177 2.2.1, 4.2
FOCT 4529—78 2.9.1 | TOCT 14262—78 | 221
I'OCT 5457—75 4.2 I'OCT 18270--72 2.2.1
I'OCT 5962—67 2.2.1 ['OCT 18300—87 2.2.1
TOCT 22536.0—87 1.1



