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TOCYAAPCTBEHHDBD W CTAHALAPT COIO3A CCP
S

CTAJIb YITJIEPOJLUCTAS U UYT'YH

HEJJETUPOBAHHDBIN
Meroabt onpene/ieHus AMIOMHHHS rocr
Carbon steel and unalloyed cast iron. 22536.10—88

Methods for determination of aluminium

OKCTY 0809

Cpok peficreus ¢ 01.01.90
no 01.07.95

Heco6atonenne cranaapra npeciaeiyerca no 3aKoHy

Hacrosimuii craugapt ycraHaBiuBaer GOTOMeTpHUeCKHe (IpH Mac-
coBoit gose amompuusg 0,000—0,12 %) u aToOMHO-a6cOPOIHOHHBIN
(mpu maccoBoit gose amomuuus 0,06—0,12 %) MmeToar ompeleseHHs
aJIOMUHHSI B YIVIEPOAHCTOH CTaJiM ¥ HEJeTHPOBAHHOM UyIyHe.

1. OBIIHE TPEBOBAHHA

1.1. O6mue TtpeboBaHua K Meromam aHaausa — no [OCT
22536.0—87.

1.2. IlorpemnocTs pesyabTaTta aHajdu3a (IPH AOBEPHTEJbHOH Bepo-
arHoctH P=0,95) He mpeBnilaer npenena A, npuBefeHHoro B Taba. 1,
[IPH BEITIOJNHEHHH YCJIOBHM:

PacxXoXJeHHe Pe3yJbTaToB ABYX (TPexX) NapaJJesbHHX U3MEPEHHH.
He JOJIKHO NPeBHINATh (NpM JAOBepuTedbHoi BeposTHoctH P=0,95)
3HaueHusa dp (da), npuBefeHHOro B TalbJL. 1;

BOCIPOH3BEJEHHOE B CTaHJapPTHOM o6pasle 3HaueHHe MaccoBOH J0-
JM aJIOMHHHS He JOJKHO OT/JIHYaTbCs OT aTTeCTOBAHHOro OoJjiee ueM
Ha JonyckaeMoe (Ipu JoBepHTeJbHOH BeposaTHOcTH P=0,85) 3sHaue-
Hue §, mpuBefenHoe B TabJ. 1.

TIpu HeBHINIOJIHEHHH OJHOTO M3 BHIEYKA3aHHBIX YCJI0BUH TPOBO-
JAT TOBTODHBIE H3MEPEHHsi MaccoBOH HOJH anioMuHusA, Ecau u npu
MOBTOPHBIX M3MEPEeHHsX TpeGOBaHHSi K TOYUHOCTH PE3yJbTATOB HE BHI-
NOMHSIOTCS, Pe3yJbTaThi aHAJH3a TNPH3HAIOT HeBePHBIMH, H3MEepeHHs
NpeKpaianT A0 BhHIABJEHUS N YyCTPaHEHHs NMPUUMH, BHI3BABHINX HAPY-
HIeHHE HOPMaJbHOrO X0Ja aHaJaHu3a.

Hzpanne oduuuaabHoe INepeneuarka Bocnpen(eHa




TrOCT 22536.10—88 C. 2

PacxoxaeHue JBYX cpelHHX De3y/JbTaToB aHajK3a, BBINOJHEHHBIX
B Pa3JHUYHBIX YCJIOBHAX (HanmpHUMep, MPH BHYTPH/Ia00PaTOPHOM KOHT-
PoJie BOCIPOU3BOJMMOCTH), He J10JIKHO NpPeBHINATh (IPH JOBEPHTED-
noiil BeposTtHocTH 0,95) 3HaueHHs d, ; NPUBEAEHHOro B Tabu. 1.

Tabauna 1

JlonmyckaeMble pacXoXJAeHusd, % I
Maccopaa [0a5 aJIOMHHHA, % A, % 3, %

dK d, dg

Or 0,005 zo 0,01 BxJOu. 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
» 0,02» 005 » 0,007 0,008 0,007 0,008 0,004
» 0,05>» 0,12 » 0,014 0,018 0,015 0,018 0,009

2. ®OTOMETPUYECKH¥ METOJ, ONNPEAEJEHHS OBILEIrO
AJIIOMHHUA

21. CymHOCTbL METOAA

Mertoa ocHOBaH Ha 06pa30BaHHH OKPALIEHHOI'0 KOMILJIEKCHOTO cOe-
JHMHEHHS] ATIOMHHHS ¢ aMIOMHHOHOM (A.,=530 HM) mpu pH 4,7—5,1
#aH ¢ XxpoMasypodoM C (A max =620 HM) B NPHCYTCTBHM NOJHMBHHHUJIO-
Boro cnupta npu pH 5,8—6,7. :

Memaolllee BJIHSHHe XeJle3a ycTpaHseTcss foGaBjeHHEM acKOpOu-
HOBO#H H THOTJIHKOJIEBOH KHCJIOT.

Banaguii He MelllaeT ONpeLeJeHUIO aJIOMUHMSA, €CIH ero Maccosas
J0JIsl He TPeBHIaeT MacCoOBYIO JOJI0 aJIOMHHMSA B TPH pasa. B Apyrom
cJyyae BJHsHUE BaHAJHsS YYHTHIBAIOT BBEJCHHEM €r0 B PacTBOPH AJIA
HOCTPOEHHsI TPaLyHPOBOYHOTO rpaduka.

TuTad He BJAUAET Ha ONpeJeJeHHe aJIOMHHHUSA, €C/IY ero MaccoBas
ZOJs B TPH pasa MeHblle, ueM MaccoBasi 10Js aJioMHHHs. B Apyrom
cJlyyae ero OTAEJSIOT BMecTe C JXeJle30M, MapraHneM, MeIbio H Xpo-
MOM THAPOKCHIOM HATPHS B MPHUCYTCTBHH XJOPHCTOTO LHHKa M GOPHOH
KHCJIOTHL.

22. OnpepeneHHe aJIOMHHUS ¢ AJIOMHHOHOM

2.2.1. Annaparypa u peaxTusb

CuekrpodoTomMeTp HIH HOTO3JMEKTPOKOTOPUMETD

pH-meTp.

Kucsora cossinas mo T'OCT 3118—77 wiu no T'OCT 14261—77 n
pas6asuaenuas 1:1, 1:6, 1:20.

Kucaora asornasi no TOCT 4461—77 uau TOCT 11125—84.

Kuciiora ceprasi 1o T'OCT 4204—77 unn no TOCT 14262—78, pas-
6aBaennas 1:1 n 1:20.

Kucaora dpropucroporopoanas no FOCT 10484—78.

Kucora ackopOHHOBasi, pacTBOP C MAaccoBOM KOHIEHTpauuei
50 r/aM?®, rojieH B TeUueHHE OJHHX CYTOK.

KucjoTa THOIVIHKOJEBasi, pPacTBOP ¢ MaccOBOH KOHUEHTpalued
50 r/ome.

4% 83



C. 3 TOCT 22536.10—88

CMech KHCJOT: CMELIMBAIOT paBHble 00beMBl PacTBOPOB acKop6u-
HOBOH H THOTJIHKOJIEBOH KHCJIOT.

Ammuak soausi no FOCT 3760—79 u pas6aBaenHas 1:1 u 1:20.

Kucsora GeH30#HAas, CIUPTOBBIA pacTBOP C MaccoBOlli KOHIIEHTpa-
pued 100 r/am3.

Kucaora 6opuas no TOCT 9656—75.

JKeneso xkap6onusnbroe Mapku I1C mo TOCT 13610—79, ¢ macco-
BOit JoJeil amoMuuuda He 6oaee 0,001 % nau mapkn OCH.

Kenatun mnuimesosr no T'OCT 11293—78. Pacrtsop rorossr cJe-
IylolHM o6pasoM: 5 r xenatuna pacrBopsioT B 500—600 cM® Tenson
BOJH, OXJaXAAIOT, NOBOJAT 06beM g0 1 IM3 BOJof M MepeMeHIHBAIOT.

Crupt 5THiIoBHE pekTHdHKoBaHHbH o TOCT 5962—67 nau FOCT
18300—87.

Hartpuii yraekucasii no FOCT 83—79.

Hatpus rugpokcun no FOCT 4328—77, pacTBop ¢ MAaccoBO# KOH-
uentpanueit 200 r/am®, XpaHAT B IOCY/i€ U3 MOJUITH/IEHA.

Huux xaopucteiii no NOCT 4529—78 pacTBop ¢ MaccOBOH KOHIEH-
rpanueit 100 r/am3; 100 r XJOPHCTOrO LHHKAa PAcTBOPAIOT B BOJE, CO-
Zepxameit 10 cM® COJMSIHON KHCJOTH, NEPEHOCAT B MepHylo Kouby
BMECTHUMOCTbI0 1| AM®, TOJHBAIOT BOAOH 10 METKH H NEPEMELINBAIOT.

AJIIOMHHOH, COCTaBHOH  pacTBOP ¢  MAaccOBOH KOHUEHTpauHei
0,33 r/aM® 500 T YKCYCHOKHCJOr0 aMMOHHsI pacTBopsAnT B 1 AM® Ten-
Joi BoaH M mnpuJanBaior 80 cM® yKCycHOH KHCJOTHI; 1 r a/JlOMHHOHa
pacTBOpsIOT B 50 cM3 BOAM, cofepKamei 2—3 kanau ammuaka (1:20),
npuausaioT 20 cM® cIHPTOBOrO pacTBOPa GEH30HHONH KHMCJOTH; BCe pa-
CTBODHI CJIHBAIOT U JOBOAST BOJOH 00beM 10 3 AM?, NEPeMEIIMBAIOT U
uabTpyoT. PacTBOpoM MOXKHO NOJIb30BaThCs Yepes 2—3 IAHs Noc/e
NPHTOTOBJIEHHS B TeueHue 3 MecsleB.

Harpuit ykcycHorucabiii 3-Boauslii mo TOCT 199—78.

Ammonnii yreycuokucsibi mo FOCT 3117—78.

Kuciaora ykcycuas no FOCT 18270—72 uau no I'OCT 61—75.

Bydepnniit pactBop pH 5: 13,6 T YKCyCHOKHC/IOr0 HaTpusi pacTeo-
psiior B 200 cm® Boxsl. PactBop ¢uapTpyior, Kobasasior 2 cM® yKcye-
HO KHCJOTHL, AOJMBAIOT BOLOA 10 1 1M® U nepeMeilnBaoT.

Amomunni no TOCT 11069—74, mapku A999, A995 unu A97.

CranpapTauii pactBop amoMunas: 0,1000 r anoMuHHs MOMEINAIOT
B cTakaH BMecTHMoCThl0 250—300 cm®, mpuausator 30 cM® COJSHON
kucyors (1:1) u pacTBopsioT npy HarpeBanuu. TIpHGaBASAIOT HECKOJb-
KO KalleJb a30THOH KHCJOTH (3-—4) 10 NpeKpalleHnsi BCIICHHBAHHA H
KUOATAT AO yAaJeHHs OKHCJOB a3oTa. IIpubasasior 100—150 cM® ro-
psiueli BOJbI M HArpeBaloT 1O pacTBOpeHHs coJjeil. PacTBop oOXiaxnia-
JOT, IEPEHOCAT B MePHYI0 Koaby BMecTHMOCTblo 1 AM?, N06aBAAOT
30 cM® cOJAIHOH KHCJOTHI, AOJHBAIOT BOLOH A0 METKH H NepeMelldBa-
IOT.

1 cm3® pacrBopa comepxut 0,0001 r anoMHHHA.

BaHaaug NSTHOKHCH, OC. U.
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TOCT 22536.10—88 C. 4

PacrBop Banajguss c¢ MaccoBoii KoHneHnrtpamuesn 0,0001 r/am3:
1,7851 r msiTHOKHCH BaHaJHA NOMEINAIOT B CTakKaH, MPHIHBAOT 50 cm3
CEPHOH KHCJIOTH, HarpeBaloT N0 PACTBOPEHHsS HAaBECKH, OCTOPOKHO-
npu6aByaAOT 5 cM® a30THOM KHCJOTH, BEIIAPHBAIOT IO IOABJEHUS Na-
poB cepHO# KHCJOTH. PacTBop oxnaxkpator, no6asasiror 200—250 cm¥
BOJHI, IepeMelIHBaIOT, (UJALTPYIOT uepe3 GUJIbTP CPeAHEH MIOTHOCTH
B MePHYIO KOJOY BMeCTHMOCTBIO | AM3, GHILTD NPOMEIBAIOT TEIJON
BOJOH, cobupasi IPOMBIBHYIO XHAKOCTb B Ty Xe Koaby. K pactBopy
npuanBaioT 100 cm® cepro#t kucnoth (1:1). PactBop oxnaxknawor, fo-
JHUBAIOT BOJOH /10 METKH U mepeMetinBalor.

@enondranenn no HTJ/l, pacTBop B 3THJIOBOM CROMpPTE C MaccOBOMH
KoHUeHTpauued 10 r/am?,

2.2.2. [Ipogedenue anasusa

2.2.2.1. HaBecky npo6sl Maccoii B 3aBHCHMOCTH OT MAaCCOBOH J0-
JH aJIlOMHHHS B CTaJH HJH YyIyHe B COOTBETCTBHH ¢ Tabxa. 2 nome-
mamwT B cTakaHn BMmectuMocTbhio 200 cm?®, npuausator 20—30 cm? cons-
Ho# Kuesothl (1:1) m pacTBopsitor npu HarpeBanuu. Ilocie pactBope-
HUSl HaBeCKH NPHOaBJSAIOT MO KallJigM a30THYIO KHCJOTY [0 IpeKpa-
IIeHHs BCIEHHBAaHHA W 3—5 KameJsb B H3GHITOK. PacTBop BHIapHBaioT
nocyxa. K cyxomy ocraTky npubapisior 10 ¢cm® cCONSIHOH KHCJIOTH H
BHOBb BEITAPHBAIOT IOCYXa.

Ta6nuua?2

AJIMKBOTHAR 4YacTb PacT-
Maccoraa fossl alOMHHUA, % Macca HaBeckH, T Bopa, cm? p
'

Or 0,005 go 0,010 Bkaiou. 1,0 20
Cs. 0,010 » 0,02 » 1,0 10
» 002 » 006 » 0,5 10
» 0,06 » 0,12 » 0,2

125 ’ 10

O6paboTKy CyXOro OCTaTKa COJISTHOH KHCJOTOH IOBTOPSIOT.

TTocae oxnaxpenus npuoapisioT 10 cM® cONAHON KHCJIOTHI H Har-
peBaioT A0 pactBopenus cosefi. K pacrBopy npubasasior 30—40 cm?
ropsiveit BOAbI H OTQUILTPOBLIBAIOT HEPACTBOPUMBIH OCafloOK Ha QUJIBTP
cpeliHell IJIOTHOCTH, COJEpPXKallui HeMHOro Qu/bTPO-OyMaxKHOH Mac-
chl. Ocajiok NpoMbIBAIOT 2—3 pasa ropsueil consiHol Kucaoroi (1:20)
u 2—3 pasa ropsiueit Boaol. PuasTpaT cOXpaHs;IOT.

®uabTp ¢ 0CaJKOM MOMeIlaloT B INIATHHOBBIA THreJb, BBICYLIHBA-
10T ¥ o3oJsior npu 600 °C. Ocagok B THIVIE CMA4YHBalOT 2—3 KallsiMu
BOJBI, NpubGaBasior 2—3 Kamau cepHolt xkucaorn (1:1), 3—5 cm® ¢ro-
PHCTOBOJOPOJHOH KHCJIOTHI H OCTOPOXKHO BHIIAPHBAIOT A0 YIaJeHHs
MapoB cepHOf KHCJAOTH. K cyXoMy ocraTKy B THrje npuGasisior 1 r
Ge3BOJHOrO YIVIEKHCJOrO HATPUsi M CHJABJSIOT TP TeMIepartype
1000 °C B Teuenue 10—15 mMuH.

IlnaB BHmenaunBator B 20—30 cm?® coasiHolt kucaoTst (1:20). Ilo-
JIy4eHHBIH PACTBOP GUILTPYIOT M NPHCOEAHHSIOT K OCHOBHOMY (HJb-
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Tpaty. OGbeluHeHHE# pacTBOp ynapusawoT a0 50—60 cM® u nepeso-
IST B MepHYIO KoJa6y BMecTuMocThio 100 ¢M3. PacTsop moauBamT Ao
MeTKH BOJOH K NepeMellIHBaloT.

Ecnu B anasnusupyeMo#t npole MPUCYTCTBYET THTaH, TO €ro OT/Ae-
JISIOT THAPOKCHAOM HATpHus., JAnd a3Toro o6be ANHEHHHBIH PACTBOp ymapH-
‘BalOT A0 o6bema 15—20 cm®, npubasasor 5 cM® pacTBopa XJAOPHCTOTO
nuHKa 1 0,7 r 60pHO#H KucaoThl, ColepKUMOe CTAKdHA HArPEeBAaIoT.

Topstuvit pacTBOpP OCTOPOXHO, HeOOJBIIUMHA NOPUUAMH TPH TIIA-
TeJbHOM IMepPeMEeUIHBAHUH BJHUBAIOT B MEPHYIO KOJI0y BMECTUMOCTHIO
100 cM3, comepkallyio TIopsauMil pacTBOD T'MAPOKCH/A HATPHS C Mac-
coBoit Konnentpanueii 200 r/aM® B xoaudecTBe 30—40 cM3®, oxJax-
JAI0T, JOJHBAIOT A0 METKM BOAOH u mepemeuusalor. [locne orcramBa-
HHSL PacTBOP QUJLTPYIOT uepe3 cyxoil (PUABTDP cpelHed NIOTHOCTH B
CYXOH KBapieBblii uau (GTOPOMIACTOBHII CTaKaH, OTOpachiBasg MepBHE
nopuuu ¢puabTpara.

2.2.2.2. B mepuyio koaby BmectumocThio 100 cM? oTOMpAIOT asHK-
BOTHYIO YacCTh PACTBOPa B 3aBHCHMOCTH OT MAaccOBOH JOJM aJIOMHHHSA
B npo6e B cooTBercTBHH ¢ TabJ. 1, mpuauBatT no 2—>5 cM®  pacTBopa
acKOPOHHOBOH KHCJOTH WJIH CMECH acKOPOMHOBOR W THOIJIMKOJIEBOH
KHCJIOT, IePeMENIMBAIOT i OCTABASIOT HAa 3—5 MHH. 3aTeM HPHJIHBAIOT
10 cm® 6ydeproro pacrBopa, nepeMelIHBaioT, 106aBisOT 8 cM?  coc-
TABHOTO PAcTBOpa aJIOMHHOHA, 3 cM® pacTBOpa KeJIaTHHA, JOJHBAIOT
JI0 MeTKH G6ydepHLEIM PaCTBOPOM U NepeMellHBaIOT.

B cayuae OT[eNeHHs aJIOMHHHMA OT THTaHa, aJHKBOTHYIO 4acTh Lie-
JIOUHOT'O pacTBOpPa B COOTBETCTBHU ¢ TalJ. 2 NOMEIAT B MEPHYIO
K016y BMecTHMOCTbI0 100 cM®, npubasasiorT 1—2 Kaman derondrane-
uHa, HeliTpaauaylor 12—15 xamisiMu cosisiHol kueaote (1:1) no nsme-
HeHHsI OKPACKHM HHANKATOpPa u A00aB/0T B WSOHTOK 1 cM® CONAHOH
kucaoTsl (1:6), mpubaBasitor 2 cM3 pacTBOpa aCKOPGHHOBOH KHC/IOTEHI
WJIH CMeCH aCKODOGMHOBOH M THOIVIHKOJIEBOH KHCJ/IOT NEPEMEIINBAIOT U
OCTaBJSIOT Ha 3—5 MuH. 3arem npuiusaior 10 cMm3 GydepHOro pact-
BOpa, MepeMelkBaloT, [106aB/AA0T 8 cM® COCTaBHOro pacTBopa ajio-
MHHOHA, 3 CM? DACTBOpPA JKeJaTHHA, XOJHBAIOT 10 MeTKH OyQepHbIM
PacTBOPOM H NepeMellnBaloT.

OnTHuyecKyio TMJIOTHOCTb PACTBOPOB H3MEPAIOT  4epe3 30 Mun Ha
crekrpooToMeTpe MPH AJHHE BOIHBI A=530 HM HJIH HA (hOTO3IEKTPO-
KOJIOPHMETPE C 3eJeHBIM CBeTOQHILTPOM, HMEIUM 06/1acTp Ipomye-
Kanus 530—>540 uM. PacTsopoM cpaBHeHHS CJAYXKHUT pacTBOP KOHTPOJIb-
Horo ombiTa. JJIs NPUrOTOBJIEHHS PacTBOPa KOHTPOJBHOTO OMNHITA B
CTaKaH IOMEIIAl0T HaBeCcKy KapOOHHUIbHOTO XeJje3a, COOTBETCTBYIONIYIO
HaBecKe MPoOH W JaJjiee BeAyT aHAAN3 KaK IPHUBELEHO B I 2221n
2.2.22.

PesyapTaThl aHa/JH3a BBIYHCJAAIOT IO TPpajyHpPOBOIHOMY rpad@Huky
WM METOAOM CPaBHEHHsl €O CTAHAAPTHHIM 00pasuoM, 6JU3KAM 1O
cocTaBy K aHanu3uPyeMoi mpobe W IPOBEJEHHBIM Ue€pe3 Bce CTALHH
aHaJIH3a.
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23.Onpenenenue AJIOMHHHS C Xpomasypoaom C

2.3.1. Annaparypa u peaxTuso.

Annaparypa u peaKTHBH 10 I. 2.2.1 ¢ JONOJHEHHAMH: o

Harpus ruapokcun mo NOCT 4328—77, pacTtBop ¢  MaccoBoi KOH-
uenTpamueit 50 r/AM3, XpaHAT B NOJHITHIEHOBOH MOCYE.

Cnupt nosusunnioBuift no 'OCT 10779—78, pactBop ¢ MaccoBoit
KOHuenTpauuen 40 r/nm2.

Bydepruit pactsop ¢ pH (7,1£0,1):274 r aMMOHES yKCYCHOKHCIO-
ro u 109 r HaTpuss YKCYCHOKHCJOro 3-BOJHOTO pacTBOPsAOT B 600 cM3
BOJH, QUJIBLTPYIOT, JOJAUBAIOT BOAOH n0 1| AM® u nepeMeimuBaior,

PacTBop xpaHsT B MOJH3THIEHOBOMH NIOCY/E.

Mouepuna mo I'OCT 6691—77, pacTBop ¢ MaccOBOK KOHLEHTPa-
nueil 15 r/am3; rOTOBAT nepex NPUMEHEHHEM.

Xpomasypos C, pacTBOp ¢ MaccOBOH KOHueHTpanued 1 r/am3: I r
Xpomasyposa MOMellaloT B CTaKaH, CMAaYHBAIOT BOJOH U PACTBOPHAIOT B
6 cM® asornoit kucsotel (1:1). PacTBop mnepeHocsT B MepHyio KoJOy
BMectuMocThio 1 aAM3, comepxamyio 500 cm® sTuAOBOro cnMpra n
200 cm? Boprl, npobGaBasior 50 cM® pacTBopa MOYEBHHEl M JAOJHBAOT
BOJOH 10 MeTKH. PacTBop rofied K MIPHMEHEHHIO B TeUeHHE ABYX HeAelb.

2.3.2. IIposedetue anarusa

2.3.2.1. PactBopenne npoCH i NOATOTOBKY pacTBOpPa K aHaJH3y
BHIIOVIHAIOT KaK NpuBeleHo B 11, 2.2.2.1,

2.3.2.2. AnukBOTHYI0O 4YacThb PAacTBOPa B COOTBETCTBHM ¢ Tabu. 1
NOMENIAI0T B cTakan BMectuMocTbio 100 cm®, comepxampit 3—6 cmd
consguolt KucaoTwel (1:1) n'l10 cm® Boawl. pH pacrBopa A0J/XKHO OHITb
He 6osaee 1,0 (koutposb mo pH-merpy). 3arem npubasasior 2—5 cm?
pacTBopa acKOpOHHOBOH KHCJIOTH H ycraHaBausaor pH (1,5%0,1),
npubaBisia HeOOJbLLUIMMH NOPUUSAMH NpH IlepeMellUBAHHH PAaCTBOD
THIPOKCHIA HAaTPHS C MaccoBoi KoHueHTpauueit 50 r/am3. PactBop
nepeHocsaT B MePHYIo KoJaby BMecTHMOCTbI0 100 cM®, npubaBasioT npu
nepemetuuBanud 10 cM® pactBopa xpomasypoja C, 5 cM® pacrsopa
MOJIHBHHKUJIOBOTO cnupta u 20 cM® GydepHoro pactBopa. Pasbasasior
BOJ/IO# 10 METKH H NeDeMellnBaloT. o

OnTHYecKYyO0 IJIOTHOCTL pPacTBOPOB usMepsioT uepe3 30 MHH Ha
cmekTpodoroMerpe npu AMHHe BoJHbl 620 HM uin Ha (OTOIEKTPOKO-
JOPHMETpPEe ¢ CHHE-3eJieHBIM CBETO(GHJIBTPOM, UMMM 006JacTh Ipo-
nyckanus 590—625 M. B KauecTBe pacrBOpa cpaBHEHHsI UCIOJb3YIOT
PACTBOP KOHTPOJILHOIO OIBITA.

Jlisi mpUroTOBJIEHHS PacTBOPa KOHTPOJBHOTO ONbITa B CTAKaH MO-
MeIIaloT HaBeCKy KAPOOHHJIBHOrO Keje3a, COOTBETCTBYIOUIYI0 HaBecKe
npolul 1 jajlee aHaJH3 BHIMOJAHAIOT, KAK yKa3aHo Bee no nn. 2.2.2.1 u
2.3.2.2.

PesysbpTaThl aHaJM3a BBIYUCJSIOT NO IPaiyHPOBOYHOMY TIpaduKy
WM METOJOM CPaBHEHHs CO CTAHAAPTHHIM 00pasuoM, OJH3KHM IO CO-
cTaBy K aHaJn3upyemoii npofe W INpeBeldeHHBIM uYepe3 Bce CTalHH
aHaJ/u3a.
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24. IlocTtpoenune rpaAyHpPOBOUYHOro rpadHka

B Bocemb crakaHoB BMecTuMOCTbIO 200 cM® MOMeENIalOT HABECKH
XapOOHHJBHOrO KeJsie3a, COOTBETCTBYIOLIHE HABeCKe aHaJH3HPYeMOi
;ApPOOBI B COOTBETCTBHH ¢ TabJd. 2. B ceMp U3 HHX A0BaBJSIOT MOCJAENO-
:BateanHo 0,5; 1,0; 1,5; 2,0; 2,5; 3,0; 3,6 cM® cranzapTHOro pacrsopa
~XJIOPHCTOTO aJIOMHHHS, uTo cooTBercTBYer 0,00005; 0,00010; 0,00015;
40,00020; 0,00025; 0,00030; 0,00035 r anwMunus.

B cayuae mnpucytcTBHs B aHasnusupyeMoil mpoGe BaHajuA B Cra-
‘Kagbl 1006aBJAI0OT pacTBOP BaHAJHs B KOJHYECTBE, COOTBETCTBYIOLIEM
COJepKaHUIO €T0 B HaBecKe aHaJHU3uPYeMOH POGHI.

BocbMo# cTakaH CAYXKHT JJisi IPOBeLEHUs] KOHTPOJBHOTO OIbITA,
Bo Bce crakanw npuausaior no 20—30 cm?® consiHodt kucaots (1:1) u
"PacTBOPSAIOT NP HarpeBaHuH. Jlajiee aHa/IN3 BBIMOJIHSIOT KaK YKa3aHO
B 1. 2.2.2 npu npUMeHEeHHH aJIOMHHOHA HaH B 1. 2.3.2 NPH BHIOJHEHHH
aHaJgH3a ¢ xpoMasyposioM C.

Tlo HalACHHHIM BeJUMUMHAM ONTHYECKOH IJIOTHOCTH H COOTBETCTBYIO-
UIHM 3HAYEHHSAM MAaccChl aJIOMHHHA CTPOAT TPaiyHPOBOUHHIA rpaduk.
Jonyckaercss mocTpoeHue rpaiyHpOBOYHOro rpad¢Hka B KOOpAHHATAX:
OITHYECKAas IJIOTHOCTh — MaccoBas J0Js aJIOMHHHA.

25. O6pa6oTka pPe3yaAbTaTOB

2.5.1. MaccoByw nomio amoMuHHA (X,) B NIPOUEHTax BLIYHCIAIOT
no ¢opmyne

X, = my - 100

m ’

rie m; — Macca ajlOMHHHsI, HalileHHas MO rPajydpoBOYHOMY rpadu-
Ky, T}
m -— Macca HaBeCKH Npoohl, I.
2.5.2. HopMH TOYHOCTH W HOPMATHBBI KOHTDPOJSI TOYHOCTH oupene-
JIEHHS MACCOBOH J0JIH aJIOMHHHS PHBEeReHH B Ta0J1. 1.

3. ®OTOMETPUYECKHUW METO ONPENEJEHUA AJTIOMHHHUA
KHCJOTOPACTBOPUMOTO

31. CymBHOoCcThr MeTOJZA

MerTo/ OCHOBAH Ha DA3JIOKEHHH HAaBeCKH CTaju B pPas3baBlieHHON
CepHOll KHCJIOTe NMpH cjiaboM HarpeBaHHM AJsi HauGOJiee MOJIHOTO Pas-
JeJIeHHST KHCJOTOPACTBOPHUMOrO aJIOMHHHS H AJIOMHHHUS, BXOJASIIETO
B COCTAB BKJIIOUEHHH, PACTBOPHMOCTL KOTOPHIX 3aBHCHT OT KOHILEHTpa-
1M KHUCJOTHL M TEMIIEPaTyphl pacTBOPEHHS.

AmMOMHHHE KHCJIOTOPACTBOPHMBIH OMPeAeNsioT (OTOMETPUUECKHM
METOMOM C aIOMHHOHOM HJH ¢ Xxpomasyposom C.

32. Annapartypa u peakKTHBH
Anpaparypa, peakTHBH M pacTBOpH To mm. 2.2.1u 2.3.1.
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33.IpoBenenne anaausa

HaBecky cTanu Maccoit 1 r mOMeIaloT B KOHHYECKYIO KOJGY Bwec-
tumMoctbio 100 cm?, mpuauBaror 30 cM® cepHoit kucaotw (1:20) n
HaKpPHIB KOJIOY YacOBHIM CTEKJOM DPacTBOPSIOT Ha BOASIHOH OaHe Npm
TeMnepatype 50—60 °C.

IMocne nonHoro passoxeHus HaBeCKW IPUGABJSIIOT HEMHOTO Ges-
30/1bHOH (HABTPO-OyMaxkKHOH Macchl, pa3s6aBJSIOT PacTBOp BOJOH A0
50 cM® u QuALTPYIOT yepes GHUABLTP cPeAHeH MJIOTHOCTH B MEPHYIO KO-
6y BmectuMmocTbio 100 cM3. Ocagok u ¢uabTp npomeBaor 8—10 pas
ropsigeit Bopoli. PuabTp ¢ ocazkoM orOpackBaioT, PUALTPAT oxyaK-~
JAaioT, A0JHBAIOT BOAOH O METKU H IePEMEIIHBAIOT.

Ecan B anaausupyemoii mpoGe NpPHCYTCTBYET THTaH, TO €ro OTAE-
JSIIOT THAPOKCHAOM HaTpus. Iljs 3TOro pactBop mocC/je PacTBOPEHHSE
HaBecKH (QHJIBTPYIOT B CTakaH BMecTHMOCTbIO 200—300 e¢m?® uepes.
¢uabTp cpeaHelt maoTHocTH. Ocaiok H ¢uabTp npomuBalor 8—10 pas
ropsiueit Bopofl. PHIALTP ¢ ocaakom orbpaceiBaioT. ‘CoaepxKHUMOe CTa-
KaHa HarpeBawT, OKHCIAIOT XKeJe30, Npubapasasa 2—3 cM® a30THOH KHC~-
JIOTHI, pacTBOp ynapuBaloT 1o o6bema 15—20 cM3?, npubasasiior 5 cM3
pacTBOpa XJopucToro HuHKa u 0,7 r 60pPHON KHUCJOTHL.

Topsiumit  pacTBOp OCTOPOXKHO, HeOOJbILINMU HOPUHAMH, NPH TINa-
TeJbHOM IepeMellHBaHHH BJHBAIOT B MEPHYI0 KOJI6Y BMECTHMOCTbIO
100 cM3, comepxallyio ropsAunil pacTBOp rHAPOKCHIA HATPHUS ¢ Macco-
Bofi Kounentpanueh 200 r/aM® B KoauuecTBe 30—50 cM3, oxMaxKAaior,
IOJHMBAIOT A0 METKH BOJOH M mepemerninBalor, Ilocje orcranBaHusa pa-
CTBOp (pUAbLTPYIOT uepes cyxolf PUALTP cpelHeHl IMJIOTHOCTH B CYXOMl
KBaplUeBHH cTakaH, OT6pachiBast MepBbie NOPUHH QHIbTPATA.

Hanee ananu3 BLIMOJHSAIOT B COOTBETCTBHM ¢ 1. 2.2.2.2 npH HCHOJb-
30BaHHM aJIOMHHOHA WJH ¢ 1. 2.3.2.2 NpH HCIOJb30BAHHM XPOMa3ypo-
aa C.

34. [TocTpoenue rpailyupoBOUYHOro rpaduxka

B BoceMb KOHMUYECKHX KOJO BMeCTHMOCTLIO 100 cM® pomemamoTr o
I r xap6oHuabHOro KeJjesa. B ceMb w3 HHUX NOCJeAOBaTeNbHO J06aB-
aawor 0,3; 0,5; 1,0; 1,5; 2,0; 2,5; 3,0 ¢cM® cranzapTHOro pacrsopa XJo-
PHCTOrO aJIOMuHMs, uTo cooTBeTcTByer 0,00003; 0,00005; 0,00010;
0,00015; 0,00020; 0,00025; 0,00030 r antomMunus. BocbMas koaba cay-
XKHUT JI/15 TPOBeAEHHST KOHTPOJBHOIO ONEITA.

B cayuae nmpuCyTCTBHS B aHAJH3UDPyeMOH NpoGe BaHalusa B KOJXOHE
I06aBJSIIOT pacTBOP BaHAJHSA B KOJHUeCTBe, COOTBETCTBYIOHIEM COJEp-
¥ AHHIO €T0 B HaBeCKe aHaJH3HpyeMo#i NPOOHL.

Bo Bce xon6ur mpunuBaior 30 cM® ceproft kucnor (1:20) u, HakpHB
KOJIGBl 4aCOBBIM CTEKJIOM, PACTBOPAIOT Ha BOASIHON OaHe IIpH TeMBe-
parype 50—60°C. [lanee aHanH3 BHINOJHSIOT KAaK YKa3aHO BHIlE B
n. 3.3. Jlonyckaercsi mOCTPOeHHe rPAAYHPOBOYHOrO rpacdika B KOOPAR-
HaTax: ONTHYECKas MJIOTHOCTL — MaccOBas KOJIS.
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35.06paboTka pe3yabTaTOB
3.5.1. MaccoByio HOJII0 KHCJOTOPAaCTBOPHMOTO aMOMHHHS (X») B
NPOUEHTAX BBIYHC/SIOT N0 GopMyie

m-100
X2: ’
rhae m — Macca allOMHHHS, HalJe€HHAs NO rPaiyHPOBOYHOMY rpadu-

.. KN T

. my; — Macca HaBeCKH npobHl, I

'3.5.2. HopMEL TOYHOCTH H HOPMATHBH KOHTPOJSI TOUHOCTH OIpeje-
JIEHHSI MacCOBOH JIONH AJMIOMHHHA NPUBEAeHH B Ta0J. 1.

4. ATOMHO-ABCOPBLLUOHHBIN METOJ,

41. CymHOCTE MeTOnA

Meroa ocHOBaH Ha uaMepennu npu A=309,3 HM cTeneHH HOTJIOmLe-
HHUS PE30HAHCHOIO H3Jy4YeHMsi CBOGOIHBIMH aTOMaMu aJIOMHHHs, oGpa-
3YIOLUIMMUCS B pe3yJabTaTe pachblieHHds aHAJIU3NPyeMOTo pacTBOpa B
NJIaMEHH 3aKHUCh a30Ta — alleTHJIeH.

42. AnnmapaTypa u PeaKTHBH

AToMHO-26cOpGHHOHHEI CIeKTPOGOTOMETP ¢ NJIAMEHHBIM dTOMH-
3aTOPOM.

JlamMna ¢ moJBIM KaTOAOM IJISl ONpeJe/IcHHS allloMHUHUS.

Basnon ¢ anerunenom no FOCT 5457—75.

baJnoH ¢ 3akuchlo asora.

Kucnora consanas mo 'OCT 3118—77 uau mo TOCT 14261—77 u
pasbaBnennas 1:1 u 1:100.

Kucnora cepuasi no 'OCT 4204—77, pas6aByennas 1:4.

Kucsora asotHast mo TOCT 4461—77.

Kucnora ¢propucroBogopoinas no FOCT 10484—78.

Kaaumii-satpuit yraekucasit mo NOCT 4332—76.

Coabp puHaTpueBas stunenanaMuu-N, N, N', N’-rerpaykcycHoil
KucJaoTH, 2-sojuas (tpuiaon B) mo I'OCT 10652—73, pacTtBop c¢ mac-
coBoii KOHIenTpanuen 50 r/ame.

Amomunnii  Merajanuueckuit mo F'OCT 11069—74, mapru A999,
A995, A99, A97.

CraHfapTHBIE PACTBOPH aJIOMUHHS.

PactBop A: 0,5 r MeraJJIH4eckoro aJlOMHHHS I[OMELIAIOT B CTa-
KaH BMecTHMOCTbIO 250—300 ¢M® u pacTBOPAIOT NIPU YMEPEeHHOM Harpe-
panud B 40—50 cM3 coasimoit kucaoTsl (1:1). OcTopoXHO MO Kamaam
npu6aBsiioT 5—7 cM® a30THOH KMCJOTH W KHIATAT A0 YAAJEHHs: OKHC-
JoB asora. 3atem mnpunuBaior 100—150 cM?® ropsiuelr BoAH, pacTBOP
OXJIAXKAAIOT, IEPEHOCST B MePHYIO Kojaly BMectuMocThio 5000 cM?, mo-
JHUBAIOT A0 METKH BOJIOM H MePeMellnBaIoT.

1 cm® pactBopa A coaepxur 0,001 r antoMuH#sI.
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PacrBop B: 10 cM® pactBopa A moMeliamoT B MepPHYIO KoJOy ' BMEc-
TuMocThio 100 cM®, 1OJMMBAIOT 4O MEeTKH BOAOH M MepeMellldBaloT,

1 cm? cranpapTHOro pacrtBopa b coaepxur 0,0001 r amoMUHHSA..

43. [loanroTtoBka npubopa ‘

[Ipu6op TOTOBSIT B COOTBETCTBHH ¢ HpilJlaraeMoi HHCTPYKIHeH.
HacrtpauBaor cnektpodoToMeTp Ha Pe3OHaHCHYI0 JuHHI0 309,3 HM.
Tlocsie BRAIOUEHHMS CHCTEMBI NOAAYH Ta30B i 3aXKHraHUfA TFOPEJSKH B
nJaMs pPacmBLISIOT BOAY M YCTaHABJHMBAIOT HYJeBOe NOKas3aHHe NPH-
6opa. o

44 IlpoBeeHHe aHaJdu3a

4.4.1. HaBecky craju wiu 9yryHa mMaccoii 1 r moMelalT B CTa-
KaH BMecTHMOCTBIO 250—300 cM® u pacTBOPAIOT NPH HArpeBaHUH B
20—50 cM? cOJIAHON KHMCJAOTH. 3aTeM OCTOPOXKHO, 10 KallisaM, npubas-
as1oT 5b—10 cm? asoTHO#M KHcAOTH. PacTBop BHmapusaioT Aocyxa. Co-
JIH PacTBOPSIIOT B 5 cM® COJNAHOM KHCJAOTH NpH caafoM HarpeBaHuH,
noGasasiior 40—50 cM® ropsiuefi BOAH H GHALTPYIOT PACTBOP ¥epes
gBa ¢uabTpa «Gesass JeHTa» ¢ Jo0aBjeHHeM (PUIBLTPO-OyMakKHOK
Macch. QUALTP ¢ 0CATKOM NPOMBIBAIOT HECKOJNBKO pa3 ropAuel cond-
Ho# kucjoroi (1:100) n xBa-Tpu pasa ropsueis Bonol. OUIBTPAT COX-
PAHSIOT.

DuabTP ¢ OCaZAKOM IOMEUIA0T B MJIATHHOBOH THreJb, BHCYIUHUBAIOT,
030J5II0T H NIPOKaAMBaIoT B Teuenne 7—10 mun npu 800—900 °C.

Turesn oxJaxAal0T, NPHOABJIAIOT HECKOJbKO Kamneab BOAB, 3—4
KalJIi CePHO#A KHCJIOTH, 4—5 cM® (PTOPHCTOBOLOPOAHON KHCJIOTH H BhI-
MapuBaloT 40 YAaJeHUS NapOB CePHOH KHCJIOTHL. ‘

3aTeM THreJab NPOKAJIMBAOT B TeueHue 5—7 mun npu 800—900 °C,
OXJaXa10T, 00aBAfIOT 1—1,5 © yrJAeKUCIOro KaJus-HATPHA U CIJIaB-
asioT cogepxumoe Turas npu 1000—1100 °C. ITocse oxaax/aeHHs niap
BHILEJaYHBAIOT ropsyell Bojol, go6asasior 10 ¢cM® coJsHO KHCIOTH
U PacTBOPSIOT NP HarpeBaHHH.

PacTBOp MPHCOENHHSIOT K NePBOHauabHOMY (QHIbTPATY, ylapu-
BaioT g0 20—30 cm?, po6aBasior 10 cm® pacTBopa TPHJIOHA B, oxaax-
NAI0T U IEPEBOAT B MePHYI0 Kon0y BMecTHMOCThI0 50 cm?.

Honyckaercst Apyroe pastaB/eHue pacTBopa TakHM 00pasoMm, yTo-
61 OKOHuYaTeNbHAS KOHIEHTpAINA aJIOMHHMS HaxOAujach B AXaNaso-
He, COOTBETCTBYIOIIEM HPSMOJHHEHHOMY Vy4YacTKy TIpaiyHPOBOYHOrG
rpaduka.

Pactsop (GHALTPYIOT yepes cyxolt ¢uaIbTp «Oesas JeHTa», orbpa-
chiBas mepBhHE JIBe MOpUUK GuiIbTpara.

OnHOBpeMEHHO C BHINIOJHEHHEM aHaju3a IPOBOAAT KOHTPOJBHEIR
ONLIT Ha 3arpsi3HeHHe PeaKTUBOB.

PacnbLISIIOT KOHTPOJLHBIH M HCIBITYeMble PacTBOPH B MOPsAAKE yBe-
JuueHHs] aGCOPOIUH 0 MONYUeHNs CTACHABHBIX TOKas3aHui Aja Kax-
Joro pacrBopa. Ilepen BBeleHHEM B IJaMs Kaxj0TO aHaJH3UpyeMoro

pacTBOpa PACHLLISIOT BOAY AJS NPOMBIBAHUS CHCTEMBl U NMPOBEPKH
HYJEBOr0 NoKa3aHus npubopa.
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W3 cpepnero 3HaueHus aGcopGUUH  KaXkKAOTO H3 aHAJMBHPYEMEIX
PacTBOPOB BHYHTAIOT CpPeiHee 3HaueHHe a6cOpOUMM KOHTPOJBHOTO
OnbITa.

PesyabraThl aHaJqH3a BHIYHCJSIOT IO IPajyHPOBOYHOMY IPadHKY.

4.4.2. IToctpoenue epadyuposourozo epapuxa

B mecTs crakanos BMecTHMOCThI0 250—300 cM® nomemiaior mo 1 r
KapOOHUJBLHOrO XeJse3a. B nare U3 HHX Ao6aBaswoT 5; 7; 9; 10; 12 cm?
cTaHfapTHOTO pactBopa B, uto coorBercrayer O 0005 00007 0,0009;
0,0010; 0,0012 r amomunus. Hajee nOCTYymamoT KaKk NPUBEAEHO B
m. 4.4.1.

IlecTolt cTaKaH CHOYXKHUT AN NPOBeJEHHs] KOHTPOJNLHOTO ONHTA.

PacTBopH pacnbISIOT B NOPsiike yBeJHueHHs abcopOiuM, HayH-
Has ¢ KOHTPOJLHOTO pacTBopa. Ilepen pacnbljieHneM KasKJIOro pacTso-
pa pacmblsiloT Boay. M3 cpenHero 3sHaveHus a6cop6uuu KaxKaoro pa-
CTBOpa BHIYHTAIOT cpeflHee 3HaueHHe abcOpOUHMH KOHTPOJbLHOrO pacrt-
Bopa. Ilo HalineHHHM BeJHYHHaM a6copOuHu PACTBOPOB H COOTBETCT-
BYIOIIMM HM 3HAYEHHSIM Macchl aJIOMHHHS CTPOAT I'PajyHPOBOUHHIH
rpaduk.

45 . O6paGoTKa pe3yJabTaToOB

4.5.1. MaccoByio xomo amoMuHusi (X;) B NPOMEeHTax BBIYHC/AIOT
no dopmyJie
m-100

my, ?
rhe m — Macca aJIOMHHHS, HalifleHHas 10 IPaZydpPOBOYHOMY rpagdu-
Xy, T;

m, — Mmacca HaBecKHd NpolH, I

4,5.2. HopMBE TOYHOCTH H HOPMAaTHBH KOHTDOJSI TOUHOCTH Olpese-
JIEHHS MaCCOBOH JOJH aJIOMHHHUS NPHBeAeHH B Ta6J. 1.
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TOCT 4204—77 221 42 I'OCT 111256—84 2.2.1
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