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CTAJIb YIJIEPOOHUCTASA U YYTYH

HEJETHPOBAHHDBIA
Meroan onpepeseHua aAIOMHHHSA roct
Carbon steel and unalloyed cast iron. 22536.10—88

Methods for determination of aluminium

OKCTY 0809

Cpok peiicreus ¢ 01.01.90
ao 01.07.95

Heco6aionenune cranaapra npecjaefyerTcs no sakoHy

Hacroamuil cTraHgapT ycTaHaBaHBaeT (poToMeTpUUecKUe (IpH Mac-
coBoit mose amomuaus 0,006—0,12 %) u aToMHO-a6cOPOLHOHHBIL
(mpu maccoBoit poJse amomunus 0,00—0,12 %) MeToAw onpeneseHHs.
AJIOMUHHSI B YIJEPOLHCTOH CTANH M HEJErHPOBAHHOM UYYIyHe.

1. OBIHE TPEBOBAHHA

1.1. O6mue TtpeboBanuss kK Meronam aHaausa — 1no [OCT
22536.0—87. :

1.2. IlorpemnocTs pesy/pTaTa aHaausa (IpH AOBEPUTEJbHOH BEPO-
argoctd P=0,95) He npeBuillaeTr npeaenaa A, npuBeieHHoro 8 taba. 1,
IIPH BBIMOJIHEHHH YCJOBHH:

pacxoxjcHHe Pe3yAbTATOB ABYX (TpeXx) mNapaJjijiesibHbIX UBMEPEHUH
He ROJIKHO IpeBHIIATh (IpH JdOBeputelbHol BeposTHocTH P=0,95)
3sHaueHus d» (ds), npuBenesHoro B TabJa. 1;

BOCIIPOH3BEJEHHOE B CTaHAapTHOM oOpasle 3HaueHHe MacCOBOH J0-
JIH aJIOMHHHS He JOJXKHO OTJHUYAThCA OT aTTECTOBAHHOTO OGoJiee ueM
Ha JonycKaeMoe (NP JoBepHTeabHOH BeposaTHocTH P=0,85) 3Haue-
Hue §, npuBeseHHoe B Tabua. 1.

TIpH HeBHINIOJHEHHH OXHOTO W3 BHILUEYKA3aHHBIX YCJOBHH TPOBO-
IST TMOBTOPHHE H3MEPEeHHs MaccoBoi AoJd anioMuuus. Ecau u npu
IOBTOPHBLIX M3MEPEeHUsIX TpeOOBaHHS K TOUHOCTH Pe3yJbTAaTOB HE BHI-
NOJHAIOTCS, Pe3yJbTaThl aHAJH3a MPH3HAIOT HeBEePHBIMH, H3MEPEHHS
NPeKPaInaT A0 BHISIBIEHHS ¥ yCTPaHEHHs NMPHYYH, BBI3BABHINX HApPy-
HIeHHe HOPMaJbLHOTO X042 aHa/au3a.

Hapauue otHuHaAbHOE lNepenevarka BOCMpeEIieHA
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racxoxdeHue ABYX CDEAHHX DesyJdbldloB dHavisd, DBOIUJARTHIEDIA
B PasJMUHBIX YC/JIOBHfX (HanpuMmep, npH BHYTPUI200PATOPHOM KOHT-
poJie BOCIPOU3BOAKMOCTH), He [OJIKHO NPEBHINATh (IPH AOBEPHTENb-
noii Bepoarnoctu 0,95) 3HaueHus d, ; IPHUBELEHHOro B TaoOJI. 1

Tabauwa l

1ﬂ,onycxaemue pacXoXeHud, % I
Maccorad 08 aJOMHERA, % A, % | 5, %
dK d, ds
Ot 0,005 7o 0,01 Bk.IOU. 0,003 0,004 0,003 0,004 0,002
Ce. 0,01 » 002 » 0,004 0,006 0,004 | 0,006 0,003
» 0,02» 005 » 0,007 0,008 0,007 | 0,008 0,004
» 005» 0,12 » 0,014 0,018 0,015 0,018 0,009

2. ®OTOMETPUYECKHM METOJ, ONNPEAEJIEHHA OBILLETO
AJIIOMHUHNA

2.1. CymHOCTL METOJA

MeTto ocHOBaH Ha 00Pa30BaHUM OKPAILIEHHOI'0 KOMIJIEKCHOrO coe-
JUHEHHA AJIOMHHHAS ¢ aNIOMHHOHOM (An..=530 HM) mpu pH 4,7—5,1
#uaH ¢ xpomasypoioM C (Amax =620 HM) B NPUCYTCTBHH MOJIMBHHHUJIO-
Boro cnupra npu pH 5,8—6,7. :

Meinawoee BIHgHMe XeJje3a ycrpaHseTcs Ao6aBieHHeM acKOpOu-
HOBOM H THOTJIMKOJIEBOH KHCJIOT.

Baunaznuit He MelllaeT ONPefeJeHHIO aJIOMHHHA, €CJH €ro MaccoBas
JOJIsI He IpeBHIIAeT MacCOBYIO IOJIO aJIOMHHHUA B TPH pasa. B ApyroM
cJayyae BJHSHUE BaHAJHUA YUNTHIBAIOT BBEJEHUEM €r0 B PAcTBOPH AJA
IIOCTPOEHH S IPaLyHPOBOYHOro rpaduka.

TuTad He BAHAET Ha ONpe/ejieHHe aJIOMHMHHUA, €CJ4 ero Maccosas
ZoJisi B TPH pasa MeHbIIE, 4eM MaccoBas 10/s aJIOMHHHS. B Apyrom
cJlydae ero OTAEJSIIOT BMECTe ¢ XeJe30M, MaprasueM, MEAbio H Xpo-
MOM THIDOKCHIOM HATPHS B NPUCYTCTBHH XJOPHCTOrO LHHKA ¥ OOPHOH
KHCJIOTHI.

22. OnpeaeneHue aJIOMHHHS ¢ AJIOMHHOHOM

2.2.1. Annaparypa u peaxTissl

CuekTpodoToOMeTp HIH POTO3JMEKTPOKOJIOPUMETD

pH-meTp. |

Kucaora consimag no I'OCT 3118—77 wau no I'OCT 14261 —77 n
pas6asaennas 1:1, 1:6, 1:20. :

Kucaora azornas mo I'OCT 4461—77 unu TOCT 11125—84.

Kucsora cepras mo TOCT 4204—77 uau no F'OCT 14262—78, pas-
GaBaennas 1:1 u 1:20.

Kuciora ¢propucroBojopoanas no FOCT 10484—78,

Kuciotra ackop6HHOBasi, pacTBOP C MacCOBOM KOHUEHTpanued
50 r/aM?, rojieH B TeueHHEe OJHHX CyTOK.

KucaoTa THOLJIMKOJeBasi, pacTBOp ¢ MaccoBOH KOHLIEHTpamuen
50 r/ame. |
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(_MeChr KHCJOT: CMEUIHWBAlOT PaBHBIE O00bEMBI PacTBOPOB aCKOPOH-
HOBOH M THOTJIHKOJIE€BOH KHCJIOT.

Amvmuaxk Boaubit no FOCT 3760—79 u pasbasaennas 1:1 u 1:20.

Kucsora 6GeH30iiHasi, CHUPTOBLIE pacTBOP C MAacCOBOil KOHIUEHTpa-
nued 100 r/ome.

Kucaora Gopuasa no FOCT 9656—75.

JKeneso kap6ouumabroe mapku [1C no T'OCT 13610—79, ¢ Macco-
BOH AoJei amioMuHud He 60aee 0,001 % uau mapkun OCH.

Kenatun numesoit no T'OCT 11293—78. PacTtsop rotoBir cJae-
nyioIMM o6pasoM: 5 r XKedaTtuHa pacTBopsiiorT B 900—600 cm?® Tennoi
BOIH, OXNaXAal0T, 10BOAAT o0beM g0 | AM3 BOJOH M mepeMelIHBAIOT.

Cnupt strjoBH# pekTHduKoBaHHKK no TOCT 5962—67 nau F'OCT
18300—87.

Harpuit yraekucasii no FOCT 83—79.

Hatpus ruapoxcny no F'OCT 4328-—77, pactBop ¢ MaccOBO# KOH-
uentpauueit 200 r/gM3, XpaHAT B OCY/€ U3 MOJHUITHIIEHA.

Hunk xaopuctaiii io NOCT 4529—78 pacTBop ¢ MaccOBOH KOHLCH-
rpamuein 100 r/am?®; 100 r XJOPHCTOrO HHHKA PacTBOPAIOT B BOIe, CO-
mepxamieft 10 cM3 coJisiHOH KHCJIOTH, NePeHOCAT B MepHyio Kosiby
BMeCTUMOCTBIO 1 AM2, 1OJMBAIOT BOLON N0 METKH H INEPEMEIIKHBAIOT,

AJIIOMHHOH, COCTaBHOK  pacTBOP ¢  MAacCOBOH KOHIEHTpalHed
0,33 r/nm® 500 r YKCYCHOKHCJOrO aMMOHHS pacTBopsioT B 1 AM3 Ten-
Joit BoAs M npuauBaoT 80 ¢M® YKCYCHOH KHCJOTHL, 1 T aJdlOMHHOHA
pacTBOpsIOT B 50 cM® BOmH, conepKauleii 2—3 Kanau aMmmuaka (1:20),
npuauBanT 20 ¢cM® ciupTOBOTO pacTBOpa GEH30HHON KHCJOTH; Bce pa-
CTBODHI CJMBAIOT H AOBOAST BOAOH oObeM 10 3 AM?, MEPeMEIIMBAIOT H
bunbTpyoT. PacTBOPoM MOXKHO MOJp30BaThCs uepes 2—3 IHs Nocie
IPHTOTOBJIEHHS B TeueHHe 3 MecsleB.

Hatpuii ykcycHoxkucabii 3-Boaublit mo FOCT 199—T78.

AmMonuil yreycrokucasii mo FOCT 3117—78.

Kucnora ykcycuaa no F'OCT 18270—72 uau mo 'OCT 61—75.

Bydepuniit pactBop pH 5: 13,6 I YKCyCHOKHCJIOro HaTpusi pacTso-
psaoT B 200 cM® Boanl. PactBop GuALTPYIOT, R06aBasioT 2 cM® yKCyc-
HO KHCJOTHL, AOJUBAIOT BOLOH 0 1 AM® U nepeMeIInBaloT.

Amiomunnf o TOCT 11069—74, mapku A999, A995 unu A97.

Cranpaptauii pactBop amoMunuda: 0,1000 r amoMHUHAS TOMEINAIOT
B CTaKaH BMecTHMOCThI0 250—300 cm?, mpuauBaior 30 cM® COJNSTHOH
kucaoTH (1:1) u pacTBopsilOT npu HarpeBaHuM. TIpHGaBJsIOT HECKOJIb-
KO KalleJb a30THOH KHUCJAOTH (3-—4) 10 NpeKpanieHus BCIEHHBAHHA H
KHNATAT JO yAaJeHHs OkuciaoB asoTa. [Tpubasasior 100—150 cm3 ro-
psiuefi BOJB M HArpeBaioT A0 PACTBOPEHHUS COJeH. PactBop oOxsnaxpa-
IOT, IEPEHOCAT B MepPHYI0 KOJOYy BMECTHMOCTbIO 1 AM?, 100aBASAIOT
30 cM® coOJITHOH KHCJIOTHI, JOJHBAIOT BOAOH A0 METKH H NepeMelInBa-

IOT.
1 cm® pacrBopa cogepxHuT 0,0001 r anoMHHUSA.

Bananng nsaTHOKHCH, OC. Y.
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rdCloup)  bdhHadnA C  MaCLCOBOH  ROHHCHTRpallMEH U,VUUL T/AM=0
1,7851 r maTHOKHCH BaHAAHA NMOMEINAIOT B CTaKaH, MPHIHBAOT 50 cm?
CEPHOH KHCJIOTH, HAI'PEBAIOT JO pacTBOPEHHsi HABECKH, OCTOPOKHO-
npr6aBaAAIOT 5 ¢M3 a30THOM KHCJOTH, BHINAPHBAIOT 10 NOABJEHUS INa-
poB cepHOH KucJoOTH. PacTBop oxsaxpaior, po6asasior 200—250 cm?
BOJBI, IepeMellUBaOT, GUIALTPYIOT uepe3 (GHIbTP CpeAHEel NJIOTHOCTH
B MepHYIO KOJOYy BMecTHMOCTBbIO | AM3, QUIALTD NPOMHBAIOT TEIJIOH
BOAOH, coOupasi MPOMBIBHYIO XHAKOCTE B Ty ke KoJly, K pacteopy
npuanBanoT 100 cm?® cepHoit kucaoTel (1:1). PacTBop oxmnaxnaior, ao-
JIHBAIOT BOJOH /10 METKH H IlepeMelinBaoT.

@enoadranaens no HTJI, pacTBop B 3THJI0OBOM CIMPTE ¢ MaccOBOI
KoHIeHTpauueir 10 r/am®,

2.2.2. Ilposedenue anarusa

2.2.2.1. HaBecky npobsl Maccoii B 3aBHCHMOCTH OT MaccoBO# J0-
JH aJIOMHHHS B CTaJd HJH Uyr'YHe B COOTBETCTBHH ¢ Tabj. 2 nome-
11aoT B cTakaHn BMectuMmocTbio 200 cm?3, npunuBawTt 20—30 cm? consa-
HOM KucJioTel (1:1) m pacTtBopsitorT npu HarpeBauuu. Ilocse pacrBope-
HUS HaBeCKH NpHOaBJASIOT MO KalJfAM a30THYIO KHCJOTYy A0 IpeKpa-
lleHUs] BCIEHUBAHHA W 3—5 Kanesab B H36HTOK. PacTBop BHIApHBAIOT
nocyxa. K cyxomy ocratky npubapiasior 10 cMm® cCONSHON KHCJIOTH H
BHOBb BBIMAPHBAIOT A0CYXA.

Tabnuua?2

AJHKBOTHARA 4YacTb PAaCT-
Maiaccopad foad aJIlOMHHHA, % Macca raBecku, T popa, cmd P

Ot 0,005 g0 0,010 sxawou. 1,0 20
Cs. 0,010 » 0,02 » 10 10
» 0,02 » 006 » 0,5 10
» 006 » 0,12 » 0,2

25 ' 10

O6paboTKy CyXOro OCTaTKa COJSTHOH KHCJOTOH MOBTOPSIOT.

ITocae oxsaxKaeHus npubasasiorT 10 ¢M® COASAHOH KHCJIOTHI H Har-
peBaloT A0 pacTBOpenuss coJeit. K pacreopy npubasasgior 30—40 cm3
ropsiuedl BOAbl H OTQHUILTPOBLIBAIOT HEPACTBOPHMEBIN OCAaJOK Ha (PHUJIBTP
cpelHed IJIOTHOCTH, cojepXallii HeMHOro ¢GuiabTpo-OyMaxXXKHo# Mac-
col. Ocajok npoMmbiBaloT 2—3 pasa ropsiveii coqasHo# Kucaoroil (1:20)
H 2—3 pasa ropsiveii Boao#. ®uarTpaT coXpaHsIoT.

®OuiapTp ¢ 0CaAKOM [IOMeILAlOT B IIJJATHHOBLIA THreJb, BHICYLIHBA-
10T " o30Ja10T npu 600 °C. Ocagok B THIVIe CMA4YMBAIOT 2—3 KaIVIsIMH
BOAbI, IpHGaBafioT 2—3 Kamiu cepHolt kucaoTs (1:1), 3—5 cm® dro-
PHCTOBOAOPOAHONH KMCJOTH H OCTOPOXKHO BHINAPUBAIOT [0 YiAaJeHHs
MapoB cepHOH KHCJOTH. K cyXoMy ocTaTKy B THrJje NpuGaBasior 1 r
6e3BOJHOrO0 YIJIEKHCJOIO HaTpMsd H CIJABJSIOT NIpH  TeMIeparype
1000 °C B Teuenue 10—15 MHH.

IInaB Buenaunsalor B 20—30 cM® coasinoi kucaoTel (1:20). Ilo-
Jy4eHHBIE PacTBOP GHUABTPYIOT H NPHCOEAHHSIOT K OCHOBHOMY (Hiib-
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Tpaty. VObCAHHEHHbBIH PAaCTBOD YIapPpHBAKT A0 oU-—0U CM® H IICPCBO-
AT B MEPHYI KoJ0y BMectumocTbio 100 cm3. PacTBop moaHBaroT A0
METKH BOJOH M NepeMeLIHBAIOT.

Ecau B aHanuaupyemoit npole MPUCYTCTBYET THTaH, TO €ro OTHe-
JIAIOT THAPOKCUJOM HaTpud. Has 3Ttoro oObeiNHEHHBI PACTBOP yNapH-
‘BaICT A0 ob6beMma 15—20 cm?, npubasasitor b ¢cM® pacTBOpa XJOPHCTOrO
nuaka u 0,7 r 6opHo#t KHucaoTh, Collep:KUMOe CTaKdHa HATPEBAaIoT.

Tlopstumit pactBOp OCTOPOKHO, HeQOJbUIUMHU NOPUHAMHU MNPH TiHa-
TeJbHOM TIepeMellHBaHUH BJHBAIOT B MEPHYIO KOJ0Y BMECTHMOCTHIO
100 cMm®, coaepxkamyw TIoOpsiuMii pacTBOP FHAPOKCHIa HAaTPHs c Mac-
cooil koumentpaudefr 200 r/am® B koJuudectBe 30—40 cM3, oxaax-
Jal0T, JOJHBAIOT A0 MeTKH BOAOH u nmepememuBalor. [locse orcranBa-
HHSL pacTBOP QUILTPYIOT uepe3 cyXOi (PHABTD CpPelHeH NJIOTHOCTH B
CYXOH KBapueBHl uju (GTOPONIACTOBHI CTaKaH, OTOpACHIBas NEPBLIE
 TIOpIIUH (pUJbLTPATa.

2.2.2.2. B mepuyio koaby smectuMocthio 100 ¢cM3 oTOHpaOT aMHK-
BOTHYIO YacThb PACTBOPa B 3aBHCHMOCTH OT MAaccOBOH AOJM aJIOMHHHS
B npo6e B cooTBeTCTBHH ¢ TabJ. 1, IpuauBalOT no 2—5 cM® pacTsopa
acKOPOHHOBOR KHCJOTH MJH CMeCH acKOPOHHOBOH K THOIVIMKOJIEBOK
KHCJIOT, epeMeNIMBaIOT U OCTaBJAIT Ha 3—5 MMH. 3aTeM HPHJIHBAIOT
10 cM® 6ydepHOro pacTBOpa, IepeMelIHBAIOT, 1obaBasior 8 cM® coc-
TABHOTO PACTBOpPa aJIOMHHOHA, 3 cM® pacTBOpa XejlaTHHA, LOJUBAIOT
710 METKH OydepHHIM PAaCTBOPOM U NePeMelIHBAIOT.

B cayuae OTAeJeHHs aJIOMHHHsA OT THTaHA, aJHKBOTHYIO 4acTh II€-
JIOUHOTO PacTBOPa B COOTBETCTBHU ¢ Talj. 2 IOMEIaloT B MEPHYIO
K06y BMecTHMocTbio 100 cM?, mpubasasior 1—2 xamiu penondrane-
uHa, HellTpaauayioT 12—15 kanasaMu coJsHol kueaoTs (1:1) no usme-
HeHHs OKPACKH HHAMKATOPA u 100aBJISIOT B M30BITOK 1 cM® COJAHOH
kucaoThl (1:6), mpubaBasitor 2 cM® pacTBopa acKOpPOHHOBOH KHCJIOTHI
WM CMecH acKOPOMHOBOH M THOIMVIHKOJEBOH KHCJOT IEePEMENINBAIOT U
OCTABJSAIOT Ha 3—5 MuH. 3atem npuausarT 10 cMm?® 6ydepHOro pacrt-
BOpa, NepeMelIuBaloT, [00aBAs0T 8 ¢cM*® COCTABHOro pacrBopa aJio-
MHHOHA, 3 cM® DACTBOPA ¥KeJATHHA, IOJHBAKOT A0 METKH Oy(pepHbIM
PacTBOPOM U NepeMeilluBaloT.

OnTuueckyio MJIOTHOCTb PAcTBOPOB H3MEPAIOT Hepes 30 MmuH Ha
cnekTpodoToMeTpe IpH AJuHe BOAHBI A=530 HM H/IHM HA (HOTOSJIEKTPO-
KOJIOPHMETpEe C 3€JeHBEIM CBEeTO(QHILTPOM, UMEIOUHUM obJaacTe nponyc-
Kanus 530—540 uMm. PacTBopoM cpaBHEHHS CJAYKHUT pacTBOp KOHTPO.Ib-
HoTO onblTa. JJsI TPUrOTOBJEHHA DPAcTBOPA KOHTPOJIBHOTO ONBITA B
CTaKaH MOMeIlaloT HaBecKy KapOOHUJIBHOTO XKeJe3a, COOTBETCTBYIOMY 0
HaBecKe mpo6ul ¥ jaJjee BEAYT aHAAH3 KaK IPHBEACHO B III. 2221u
2.2.2.2.

PesyabTaThl aHAJAH3a BBIYHCISIOT NO TPalyHPOBOIHOMY rpaduky
VUIM METOJOM CPaBHEHMS €O CTAHAApPTHBIM 00pasuoM, GMU3KHM HO
COCTAaBY K aHAJH3UPyeMo# npofe u NPOBEJCHHEIM Uepes Bce CTAAHM
aHaJIH3a.

86



- .

2.3.1. Annaparypa u peaxTusni

Annaparypa ¥ peakTHBH 1o 1. 2.2.1 ¢ J0NOJHEHHAMH: -

Harpusa ruapokcun mo NOCT 4328—77, pacTsop c Maccoaon KOH-
uedaTpauuei 50 r/am3, XPaHAT B NOJNHSTHIEHOBOH nOCYyAe.

Cnupt noausuruaoBhi#t no 'OCT 10779—78, pacrsop ¢ MaCCOBOPI
KoHUeHTpaiuei 40 r/am?.

by¢depuui pactsop ¢ pH (7,1+0,1):274 r aMMOHHSI YKCYCHOKHKCIIO-
ro u 109 r HaTpusd YKCYCHOKHCJIOTO 3- -BOJIHOT'O pacTBopsAiorT B 600 cm?
BOJH, QHJILTPYIOT, AOJHBAIOT BOLOH n0 1 AM® u nmepeMelinBaior,

PacTBOp XpaHT B MOJHITHIEHOBOI NOCY/IE.

MoueBuna mo 'OCT 6691—77, pacTBop ¢ MaccoBOi KOHHEHTDA-
nueil 15 r/am3; roToBAT nepen NpHMEHEHHEM.

Xpomasyposar C, pacTBOp ¢ MaccoBO# KOHueHTpauue#n 1 r/gm3: 1 r
XpomasypoJ/a nmoMelaloT B CTaKaH, CMaYHBalOT BOAOH U PACTBOPAIOT B
6 cm® asortHoi kucsote (1:1). PaCTBop NePpeHOCAT B MEPHYIO KOOy
BMecTuMOCTbIO | AM®, copepxamyo 500 cM® sTHIOBOrO cnMpTa 1
200 cm® Bogbl, nmobaBasiior 50 cMm® pacTBOpa MOYEBHHH U JAOJHBAIOT
BOJLOH 10 MeTKH. PacTBOp rofied K NPHMEHEHHIO B TeUeHHE ABYX HeAellb.

2.3.2. Ilposedenue anaausa

2.3.2.1. PactBopeHue npoOul u NOATOTOBKY pacTBOPa K aHaJH3y
BBHINOMHSIOT KaK NpuBejeHo B 1. 2.2.2.1

2.3.2.2. AnuKBOTHYIO UYACTD paCTBOpa B COOTBETCTBHM ¢ Tabu. 1
MOMEINAIOT B cTakKaH BMecTuMocTbio 100 cm3, comepxkamuit 3—6 cmd
consHo#t kKucaoTe (1:1) m'10 cm® Boanl. pH pacrBopa A0MXKHO OBIThH
ne Gosee 1,0 (komrposab mo pH-merpy). 3arem npubasasior 2—5 cm3
pacTBopa acKOpOHHOBOH KHCJOTH M ycraHaBauBaloT pH (1,5+0,1),
npu6GapJ/ssi HeOOJbIIAMH HOPUMSMH NpH IllepeMellMBAHHU PacTBOp
THAPOKCHIA HAaTPHsA ¢ MaccoBOH KoHuenrpanueit 50 r/am®. PacrBop
IIEPEHOCAT B MePHYI0O K00y BMecTuMOCThIo 100 cM3, npubaBasior npu
nepememreanun 10 cM® pacrBopa xpomasypoja C, b cm® pacTtBopa
NOJIMBHHHJIOBOTO cnupTta u 20 cM? 6ycpepHoro pacrBopa. PasbasBasior
BOJIOH 10 METKH H IePEMEIINBAIOT. -

OnTH4ecKy10 IJIOTHOCTh PacTBOPOB uamepsaor uepe3 30 MHH Ha
cnekTpodoToMeTpe NpH AJauHe BOJHB 620 HM wiu Ha QOTO3/EKTPOKO-
JOPHMETpe C CHHEe-3eJIeHBIM CBETO(GUJIBTPOM, HMeloluM o6JacTh mpo-
nyckagus 590—625 um, B KauecTBe pacTBOpa cpaBHEHUs HCHOJAb3YIOT
PacTBOP KOHTPOJIBHOTO OTIBITA.

Jl1sl mpUTOTOBJIEHHSI PacTBOpa KOHTPOJIBHOTO ONbITA B CTaKaH MO-
MelLIaloT HaBecKy KapOGOHUJABHOTO Kejie3a, COOTBETCTBYIOUIY0 HaBecKe
npo6hl 1 JaJjlee aHaJIu3 BHINOJHSIOT, KaK yKa3aHo Bellle no nm. 2.2.2.1 u
2.3.2.2,

Pe3yJbTaThl aHAJH3a BBIYHCJASIOT 10 TPaiyHPOBOYHOMY Trpaduky
HJIH METOJMOM CPaBHEHHS CO CTAHAAPTHBIM 006pasuoM, O6JH3KHUM IO CO-
cTaBy K aHaJMn3upyeModl mnpofe U IpeBejeHHBIM Yepe3 Bce CTaJHH
aHaJu3a.
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24. IlocTpoerune rpaidyHpPOBOUHOro rpaduka

B Bocemb crakaHOB BMecTHMOCTbIO 200 ¢M? mnoMeniaroT HaBeCKH
KapOOHHJBLHOrO Keje3a, COOTBETCTBYIOLIHEe HaBeCKe aHAJH3HUPYEMOH
;ApOBBl B cOOTBeTCTBUMH ¢ TabJa. 2. B cemp H3 HUX RODABJSIOT noc/ieno-
:BareanHo 0,5; 1,0; 1,5; 2,0; 2,5; 3,0; 3,5 cM® cranpmapTHOro pacraopa
~XJIOPHCTOrO aJIOMUHHSA, uTo cooTBeTcTBYeT 0,00005; 0,00010; 0,00015;
«£0,00020; 0,00025; 0,00030; 0,00035 r anwOMuBUS.

- B cayyae mnpHCYTCTBHS B aHAJM3HpyeMod Npofe BaHajAMA B CTa-
"Kanbl J06aBASAIOT pacTBOP BaHAAHsS B KOJIMYECTBE, COOTBETCTBYIOLIEM
CONEPXKAHNIO €0 B HaBeCKe aHaJAU3uPyeMOH IPOOHI.

Bocbmo# cTakaH CJAOYXKHT AJs NPOBedeHHs] KOHTPOJBHOI'O OMbITA.
Bo Bce crakanbl npuausaior no 20—30 cM3 consiroit kuchaote (1:1) u
"PacTBOPSIOT NPpH HarpeBaHud. [asee aHa/n3 BHIMOJHSIOT KaK YKA3aHO
B 1. 2.2.2 npu npuMeHeHHH aJIOMHHOHA UJH B 1. 2.3.2 NPH BHIIOJHEHUH
AHaJiH3a ¢ XxpoMasypoJom C.

1lo HalileHHBIM BeTHUUHAM ONTHUECKOH IJIOTHOCTH U COOTBETCTBYIO-
UMM 3HAYEHUSM MAacchl aJNIOMUHHS CTPOAT TPaJyHPOBOUHBIN rpadHk.
Jonyckaercs MOCTPOeHHe rPaLyHPOBOUHOro rpadika B KOOpAHHATAX:
OnTHYecKas MIOTHOCTb — MaccoBas A0J1s aJIOMHAHHSA.

25.06pa6boTKa pPe3yabTaToOB
2.5.1. MaccoByio noso anioMuHHs (X} B mpOIEHTax BBHIYHCJAAIO!
no dopmyne |

m, 100
m ’

X, =

rie m; — Macca aJIOMHHHS, HalJleHHas no IPaiyupoOBOYHOMY rpadu-
Ky, T;
m — Macca HaBeCKH npoolul, r.
2.5.2. HopMBl TOYHOCTH W HOPMATHBEI KOHTDOJIS TOYHOCTH oupene-
JIEHHS MAacCOBOH J0JM aJIOMHHHA NpHBeleHHl B Ta0J1. 1.

3. POTOMETPUYECKHW METO ONPEJEJEHUA AJIIOMHAHHUSA
KUCAOTOPACTBOPHMOTO

3.1. CymBEOocTp MeTOAA

MeTOL OCHOBAH HA Pa3JjOKEHHH HABeCcKH CTajH B pa3baBJeHHOH
CepHOll KHcJoTe npu cjaboMm HarpeBaHdy Aas HauGojee MOJMHOro pas-
JeJEeHHS KHCJOTOPAacTBOPUMOro aJIOMHHHMS M aJIIOMHHHS, BXOAAIIETO
B COCTAB BKJIOUeHHH, PACTBOPHMOCTL KOTOPHIX 3aBHCHT OT KOHIIEHTpa-
LI¥H KHCJOTH H TeMIepaTyphl pacTBOPeHHS.

AJIOMHHHE KHCJIOTOPACTBOPHMBIH ONpenensioT (HOTOMETPHUECKHM
MeTOAOM ¢ aJIOMHHOHOM HJH ¢ Xxpomasyposom C.

32. Anmaparypa U pPeakKTHBBH
Anpapatypa, peaKTHBH H pacTBOpH no nn. 2.2.1 u 2.3.1.
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Hagecky cranm mMaccoil 1 r IOMemalOT B KOHHYECKYIO KOJOYy BMec-
tuMoctbio 100 cm?, npuauBaior 30 cM® ceproit kucaotm (1:20) u
HaKpBIB KOJIOY JacOBHIM CTEKJOM PACTBOPSIOT Ha BOASIHOH OaHe Npu
temnepatype 50—60 °C.

Iocne nosHOro pasioxeHHs HaBeCKH INPUOGABASIOT HEMHOro 6e3-
30J1bHOH (GHUALTPO-OyMaKHOH Macchl, pa30aBJdI0T PacTBOp BOAOH AC-
90 cM® u QUALTPYIOT yepe3 GUALTP CPeAHEH IVIOTHOCTH B MEPHYIO KOJ-
6y BMectuMocTbio 100 cM3. Ocanok u ¢uabTp nmpoMmuBaior 8—10 pas
ropsiueit Bogod. PuanTp ¢ ocaakom ordbpacmBaioT., PuabTpaT oxJax-
AaloT, AOJHUBAIOT BOAOH IO METKH H nepeMelInBaloT. |

Ecian B aHanusupyemoit npo6e HNPHCYTCTBYET THTAH, TO €ro OTHe-
JS10T THAPOKCHAOM HaTpusa. st 3TOro pacTsop HOCJde PacTBOPEHHUsE
HaBeCKH (HJIBTPYIOT B CTakKaH BMecTHUMOCThIO 200—300 cM® uepes
¢uapTp cpeaHelt maoTHOCTH. OcafoKk U ¢uapTp npomuBawr 8—10 pas
ropdaueil BogoH. PuabTP ¢ ocaikom otbpaceiBaloT. ‘Coaepx HMoe cra-
KaHa HarpeBaloT, OKHCJASIOT KeJse30, npubasasasa 2—3 ¢cM® a30THOM KHC-
JIOTBI, pPacTBOP ymapuBaloT A0 o0bema 15—20 cMm3, npubasasior 5 cm?
pacTBOpa XJopHcTOoro muHka u 0,7 r 6OpHOH KUCJOTHI.

I'opsiuuii pacTBOP OCTOPOXKHO, HeOOJLIIMMH NOPUUAMHU, NPH Tlla-
TEJLHOM IepeMeIIHBAHHK BJIMBAIOT B MEPHYIO KOJOYy BMECTHMOCTHIG
100 cM?, comepkallyio ropsuuii pacTBOp I'HAPOKCHAA HATPHA ¢ Macco-
Boi KoHneurtpanuedi 200 r/am® B KoauuecTtBe 30—50 cM®, oxaaxaaior,
IOJUBAIOT 1O METKH BOAOH M mepeMmeiuuBalor. Tlocje oTcranBaHus pa-
CTBOP GUJABTPYIOT uepes cyxoil QUJABTD cpelHell IJIOTHOCTH B CYXOM
KBapIeBHIH cTaKaH, OT6pacuBas epBuie NOPUHH $uAbTParTa.

Hanee aHann3 BHIMOJHSIOT B COOTBETCTBUH ¢ 1. 2.2.2,2 npH HCHONB-
30BaHHH aJIOMHHOHA HJH ¢ I 2.3.2.2 npu HCIOJb30BAHHM XPOMasypo-
aa C.

34. [TocTpoeHue TPAaLyHPOBOUYHOro rpadHKa

B BoceMb KOHHYECKHX K010 BMecTHMOCTbIO 100 cM® pomeinarnT no
1 r Kap6oHHJBHOrO KeJe3a. B ceMb U3 HUX NOCJAeJOBaTeJbHO A00aB-
aaiot 0,3; 0,5; 1,0; 1,5; 2,0; 2,5; 3,0 ¢M3 cTanzapTHOro pacTBopa XJo-
PHCTOTO aJIOMUHuA, uro coorBercTtByer 0,00003; 0,00005; 0,00010;
0,00015; 0,00020; 0,00025; 0,00030 r anomunus. BocbMasg koaba cay-
JKHT JJ5 TPOBEJeHHS KOHTPOJBHEOI'O ONEITA.

B cnayuae npucyTCTBHA B aHAJH3HPYeMOH mpobe BaHAAus B KOJOE
no6aBJSIOT pacTBOP BaHaAHs B KOJHUECTBE, COOTBETCTBYIONIEM COAELp-
¥ aHHIO €r0 B HaBeCKe aHaJH3HPyeMOoi npolHL.

Bo Bce xos6n npunusator 30 cm® ceproit kucaors (1:20) u, HakpHs
KOJIGBE YacOBHIM CTEKJOM, PAcTBOPAIOT Ha BOASAHOH 6aHe npH TeMpe-
parype 50—60°C. Janee aHanu3 BHIMOJHAIOT KaK YKa3aHo BHIIEe B
n. 3.3. Jonyckaercsl moCTPOEHHe IrPaiyHpPOBOYHOro rpaduka B KOODAR-
HaTaX: ONTHYECKAs MJOTHOCTL — MaccOBas AOJIA.
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e VUPHUUII\H PMUJUJ.UL“JUH
3.5.1. MaccoByo J0JI0 KHCJOTOPaCTBOPHMOFO alioMuHUst (X.) B
NPOUEHTaX BBIYUCIAIOT 10 hopMmyie

m- 100
| X2: my b
rae m— Macca aJIOMHHHS, HalilecHHas IO rpafyHPOBOYHOMY rpadu-

... .. Ky, I§

. My — Macca HaBeCKH npoOlHi, I.

'3.5.2. HopMHI TOUHOCTH M HOPMATHUBH KOHTPOJISI TOYHOCTH OIIpefe-
JIGHHS] MacCOBOH JOJH aJIOMUHHS NPUBeIeHH B TalJ. 1.

4., ATOMHO-ABCOPBLLUOHHBIN METO,

41. CyumsocTh MeTOAQ

Mertoa ocHoBaH Ha uaMmepennu upu A=309,3 M cTeneHu HNOTJOUIE-
HUSl PEe30HAHCHOT'O U3Jy4eHHs1 ¢BOOOJHBIMH aTOMaMiy aJlOMHHHs, o6pa-
3YIOLIUMUCS B pe3yJbTaTe pachblIeHHs aHAJH3UPYeMOro pacTBopa B
IJIAaMEHH 3aKHCh 230Ta — alleTHJIEH.

42. AnmapatTypa U PeakKTHBH

ATtoMHO-a6cOPOHHOHHEIN CHeKTPo(dOTOMETp ¢ NJIaMEHHHIM dTOMH-
3aTOpPOM. | g

JlaMna ¢ mOJBIM KaTOAOM AJifl OUpeNe/ICHUs aNIOMUHUSA,

Bananou c anernnenom mo FOCT 5457—75.

BannoH ¢ 3aKuChIO a3oTa.

Kucisora consnas mo 'OCT 3118—77 uau mo 'OCT 14261—77 u
pasbassennas 1:1 u 1:100.

Kucaora cepuasi mo 'OCT 4204—77, pasbasiennas 1:4.

Kucisora azotHas mo FOCT 4461—77.

Kucnora ¢propucrosojopoiras no FOCT 10484—78.

Kaanfi-natpuii yraekucasid no NOCT 4332—76.

Cosp puHaTpHeBasa stuiaeaanaMu-N, N, N', N’-rerpayxcycHol
KHCIOTH, 2-Boanas (rpujor B) mo F'OCT 10652—73, pacTtBop ¢ Mac-
cOBOI KOHLleHTpanuei 00 r/fam®.

- Amiomunnii Metaanumueckuii mo FOCT 11069—74, mapku A999,
A995, A99, A97.

CraHzapTHHE PAaCTBOPH aJIOMUHHS.

Pacteop A: 0,5 r MeTaJIHUECKOTO a/IlOMHHHs TOMENAloT B CTa-
xaH BMecTHMOCTbIO 250—300 ¢cM? u pacTBOPAIOT NIPH YMEPEHHOM Harpe-
paHuy B 40—50 cM3® coasnnoit KHCIOTHL (1:1). OcTOpOXRHO MO Kanasam
npu6asisiioT 5—7 cM® a30THOH KUCJOTHL U KHUATAT KO YAAN€HHs OKHC-
JioB aszora. 3arem mnpuauBawT 100—150 cM?® ropsueili BoAmH, pacTBOP
OXJIaXKAAI0T, MEePEHOCAT B MepHYI0 Koaly BMectuMmocThio 500 cM?, no-
JIMBAIOT L0 METKH BOAOH U NepeMelllnBaIoT.

1 cm® pactBopa A comepxut 0,001 r amoMuHus.
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tuMocThio 100 cMm®, noJMBAIOT 10 METKH BOJOH H NepeMellUBaloT,

1 cm?® cranpaprraoro pacrsopa b coxepxkur 0,0001 r aJIOMHHHS..

43. [TonroroBka npubopa

IIpu6op TroOTOBAT B COOTBETCTBHH C TNpujaraeMoii HHCTPYKIHeH.
Hacrpausaor chnekTpodoToMeTp Ha pe3oHaHCHYw JuHHI0O 309,3 HM.
Ilocne BKJ0OYEHUS CHCTEMBI IIOLAaUH Ta30B U 3a:KUTaHHs IOpeJKH B
I1aMsi PachBLIAIOT BOAY H YCTaHaBJHBAIOT Hy/eBOe NOKasauHe an-
6opa.

44, TIpoBegennue aHaJu3a o

4.4.1. HaBecky cranu uiau yyrysa Maccoii | r noMmellaior B CTa-
KaHd BMecTHMOCTbI0 250—300 cM® u pacTBOPSIOT 1pPU HArPEBAaHHH B
20—50 ¢cM? cogasHOM KHCJOTH. 3aTeM OCTOPOXKHO, 10 KallJasaM, npubas-
JasttoT 5—10 cm? asotHoOB KHcaAoTH. PacTtBOop BHmapuBawT Aocyxa. Co-
JIH PacTBOPSAIOT B 5 cM?® CcOJIAHON KHCAOTHL mpU cAaboM HarpeBaHHH,
po6asasoT 40—50 cm?® ropsuell BoAH H GUALTPYIOT PAacTBOp 4epes
gBa ¢uapTpa <«0ejas JeHTa» ¢ JgoGaBieHHEM (QHIBTPO-OyMaxkHOR
Macchl. (DHJIpr C OCafKOM NIPOMEIBAIOT HECKOJBKO Pa3 ropsued cons-
Ho#i kucjoroir (1:100) u xBa-Tpu pasa I‘OPH‘IEH BOLOi. PUALTPAT COX-
PaHSIOT.

®uapTp ¢ 0CajKOM NOMELaloT B MJATHHOBOH THIEJb, BI:ICYHIHB&IOT
030JISTI0T H MPOKAJHUBAIOT B TeyeHHe 7—I10 MUH npH 800—900 °C,

Turean oxaaxAaioT, NpHOaBJAIOT HECKOJIbKO Kameab BOAB, 3—4
KallJIH CePHOH KHCJOTH, 4—5 cM? q)TOpI/ICTOBOILOpOlIHOH KHCJIOTH! H Bbi-
MapHBAaIOT A0 yAaJIeHUs NapOB CEPHOH KHCJIOTHL.

3aTeM THIeJb IPOKAJIHBAIOT B TeYeHne 5—7 MuH npu 800—900 °C,
OXJIaXkJal0T, 106aBas0T 1—1,5 I yrAeKUCJ0ro Kanusi-HaTpust M CIJIaB-
asioT cogepxumoe Turas npu 1000—1100 °C. Ilocae oxaaxaeHus njas
BHILIEJAUYHBAIOT TOpsiuell BOJOH, H06aBisior 10 cM® cOMSTHON KHCJIOTHE
¥ PacTBOPAIOT NPY HarpeBaHuH.

PacTBop NOpPHCOERHHSIIOT K NlepBOHauaJbHOMY (uAbTPaTy, ynapu-
BaioT 10 20—30 cm?, no6asasior 10 cm® pacTBopa TpuJoHa b, oxaax-
7a10T U NepeBOAAT B MEPHYIO Koa0y BMecTHMOCTbI0 50 cmd.

HonyckaeTcsi Apyroe pasbasJjieHue pacTBopa TakuMm 06pasoM, 4Tg-
Obl OKOHUYaTEJbHAsT KOHIIEHTPALNA aJOMAHUA HAXOAUJach B JHanaso-
He, COOTBETCTBYIOLIEM NPSMOJHHEHHOMY yd4acTKy TIpaAyHPOBOTIHOTO
rpaduka.

PactBop uaLTPYIOT yepes cyxolt ¢unbTp «Obesas JNeHras, orbpa-
chiBas nepBble ABe nopuuu duabrpara.

OJHOBpeMEHHO c BHIMOJHEHHEM aHaJH3a IPOBOAAT KOHTPOJbHBIA
OYILIT Ha 3aTPsi3HeHVe PeaKTUBOB.

PacnblisioT KONTPOJILHBI M HCIBITYEMbie PACTBOPHI B OPALKE yBe-
JNueHHsT aGcopOnUM A0 MOJYUEHUS CTACHAbLHBIX TNOKAa3aHui AJsa Kax-
Joro pacrtBopa. Ileped BBefeHHEM B Ii1aMs KaXK/0ro aHaJIH3HPyeMoro

DacTBOPa PACHBUISIOT BOAY AJS NPOMBIBAHASA CHCTEMBl H NPOBEPKH
HYJeBOr'0 MoKasaHus npubopa.
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¥i3 cpejHero 3HAUECHHA A0COPOHHH KaXJO0ro H3 aHaJdH3HPYEMKhIX
PacTBOPOB BHIYKMTAIOT CpeiHee 3HaueHHe a6cOpPOLMHM KOHTPOJBHOIO
OINBITA. | |

PesyabTaThl aHa/IH3a BbIYHCASAIOT O FPalyHPOBOYHOMY rPadHKY.

4.4.2. ITocTpoenue 2padyupo8o4nozo epagpuxa

B mwecTh cTakaHOB BMecTHMOCThI0 260—300 cM® momemator mo 1 r
KapOOHUJILHOrO XeJse3a. B naTh u3 Hux pobasaswoTt 5; 7; 9; 10; 12 cMm3
CTaHAapTHOro pacrsopa B, uro coorBercrByer 0 0006 00007 0,0009;
0,0010; 00012 r anmoMunus. Janee nNOCTymaloT KaKk IPHBEIEHO B
1. 4.4.1.

IlecToit cTakan CJaYXKHUT AJK NPOBEJEHUS] KOHTPOJBLHOr'O ONHITA.

PacTBOopHl pacnbliflOT B NOpsifike YBeJHueHHsi abcopOuuu, HAUH-
Has ¢ KOHTposbHOro pacrsBopa. Ilepes pacnblienneM KaXAOro pacTBo-
pa pacneiasior BoAy. M3 cpennero sHaveHus a6copbuyuu KaxXaoro pa-
CTBOpPa BBIUHTAIOT CpelHee 3HaueHue alGcOpOUHH KOHTPOJBHOrO pacr-
Bopa. Ilo HalifieHHHIM BeJIHYHHaM abcopOuUHu PACTBOPOB H COOTBETCT-
BYIOIIMM HM 3HAUEHHAM MAacChH aJIOMHHHS CTPOAT I'DAAYHPOBOYHHIN
rpafux.

45. ObpaboTka pe3yJabTaTOB

4.5.1. Maccosyw nomo amoMuHus (X3;) B NPOUEHTAax BHEIYHCIAIOT
no dopmyae

m-100
XS__‘": m, ’
rie m-—macca aJIIOMHHHS, HaiJeHHas 1O rpasyHpOBOYHOMY rpads-

Ky, T
M, — Macca HaBeCKH NpolHl, T
4.5.2. HopMH TOYHOCTH ¥ HOPMATHBEI KOHTPOJISi TOYHOCTH Ompeje-

JIEHHUS MaCCcOBOH [OJH aJIOMHHHS NMPHBeAeHH B TabJ. 1.



ERAATE A IVRSAAANANS LA AL}

1. PASBPABOTAH H BHECEH Munucre

CCCP

HCNOJIHUTEJH
A. K. Hecrepos,

KaHA. TEXH,

L ANIRIIDIL

PCTBOM YEPHOH METAJNYPruH

Hayk; C. U. Pyaiok, xauza. texw.

Hayk; C. B. CnupuHa, KaHI. XuM. HAyK (pPyKOBOLHTENb TEMH);
B. ®. Kosanenko, kana. TtexH. nayk; H. H. I'puuenko, kaux. xum.
HayK; A. M. Mouceesa; JI. . Bepe3sosasn

2. YTBEP)XIEH U BBEILEH B N1EUCTBHE [locranosiaennem Io-
cynapcrsenHoro kKomurera CCCP no cranpapram or 25.08.88

N 3018

3. B3AMEH IrocCrt 22536.10—77
4. CCblIIOYHBIE HOPMATHBHO-TEXHHYECKHUE OOKYMEH-

Thi

O6osnauenne HTI, Ha

HoMep nyukTa,

Oboznavenue HTI,

Homep nynxra,

KOTOPDHI AaHa CCh/IKa MOANYHKTA Ha KOTOPLI JaHa TMOATYHKTA
CCBHIMIK A
Ir'OCT 61—75 2.2.1 FOCT 669177 2.3.1
I'OCT 83—79 2.2.1 'OCT 9656—756 2.2.1
IrOCT 199—78 2.2.1 TOCT 10484--78 221, 42
IroCT 3117—78 221 I'OCT 10652—78 4.2
I'OCT 3118—77 2.2.1, 4.2 r'OCT 1077973 23.1
T'OCT 3760—79 221 T'OCT 11069—74 221, 42
T'OCT 4204—77 221 4.2 I'OCT 11125—84 2.2.1
IFOCT 4328—77 22.1, 2.3.1 I'OCT 11293—78 2.2.1
rOCT 4332—76 4.2 I'OCT 13610—79 2.2.1
I'OCT 4461—77 221, 4.2 T'OCT 1426177 221, 42
IF'OCT 4529—78 2.2.1 F'OCT 14262—78 221
I'OCT 5457—75 42 IroCT 18270--72 22.1
I'OCT 5962—67 2.2.1 TOCT 18300—87 22.1
I'OCT 22536.0—87 | 1.1
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