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Hacrosimuit craHmapr He MoXeT OBITH IIONHOCTBK HIH YaCTHYHO BOCHPOH3BeICH, THPAKHPOBAH H
pacipocTpadHed B KayecTBe O(HIHATRHOTO H3gaHng Oes paspemiennus L'occranmapra Poccun
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FTOCYJAPCTBEHHBIN CTAHJIAPT POCCHUHNCKON ®EJEPAIIUN

CILTABBI B TIOPOIIIKA XKAPOITPOYHBIE HA HUKEJIEBOW OCHOBE

MeToar! onpeaelneHus dopa

Nickel-based fire-resistant alloys.
Methods for determination of boron

Jara sseaenns 2003—03—01

1 Obnacts npumMeHeHns

Hacrosmii cranmapT yeTaHaBIMBaeT (hOTOMETPHYICCKHIE METOIE! OIIpeIeiIcHAd Gopa: ¢ 4,4’ -IH0oKCH-
IABCH30MIMETaHOM HIH 4,4'- THMETOKCHINGEH30IMETAHOM IIPH MaccoBHX gomax Hopa ot 0,0005 % mo
0,03 %; ¢ AII-pe30pIIHHOM H THOHHHOM IIPH MACCOBEIX Jonax Gopa ot 0,001 % mo 0,05 %; ¢ KypKyMHHOM
MpH MaccOBRIX Tongax Sopa ot 0,001 % mo 0,05 % B XKapoNpoYHKIX CITARAX W TOPOIIKAX HA HHKeTeBOH

OCHOBC.

2 HopmaTuBHBIE CCBLIKH

B HacrosieM cTaHIapTe MCMONIb30BAHEL CCBUIKHM HA CICIYIOUIHE CTAHIAPThI:
T'OCT 83—79 Harpuii yrieKHucHeil. TeXHHYeCKHE YCIIOBHSA
TOCT 200—76 Hatpmii ¢pochopHOBATHCTOKHCIHIH 1-BOTHEN. TeXHUIeCKHe YCIOBHS

ToCT 311778
TOCT 3118—77
IoCT 3760—79
T'OCT 4204—77
TOCT 4328—77
TOCT 4461—77
T'OCT 4463—76
T'OCT 6552—80

AMMOHHH YKCYCHOKHCIIBIH. TeXHHIeCKHe YCIOBHS
Kucnora congnag. TeXxHudecKHe YCIOBHS
AMMHAK BogHbIA. TexHHMYECKHE YCIOBHA

Kucnora ceprad. TexHHYecKHE YCIOBHS

Hatpug rumpooxuck. TexHIMecKe YCIIOBHS
Kwucrnora asorHas. TexHHIeCKHE YCIOBHS

Harpuii dropucteiid. TexHHYeCKHE YCIOBHS
Kucnora oprodochopHas. TexHHUIecKHe YCIOBHT

TOCT 6563—75 W3memns TexHUIeCKHE H3 GIaTOPOTHEX METAUIOB M CIDIABOB. TeXHHIeCKHE YCITOBHST

I'oCT 9656—75
I'oCT 10652—73

Kucnora Gopaas. TexHHYECKHE YCIIOBHA
Coinp nuHaTpHeBas >TiwieHnnaMuH-N,N,N’, N’-reTpayKcyCHOH KHCIOTE 2-BOIHAS

(TprtoH b). Texamicckne yemopus

TOCT 11125—84
TOCT 1426177
IoCT 14262—78
T'OoCT 18270—72
TOCT 20490—75
TOCT 24147—80
TOCT 28473—90

Kuctora asornag ocoBoi 9HCTOTH. TeXHHYESCKHE YCIOBHA

Krcnora comstHag ocooii 9HeTOTH. TeXHHIecKHe YCIOBHSI

Kucinora cepHag ocoGoi ydCcTOTH. TeXHHYSCKHE YCIOBHA

Kuc;tora ykcycHad ocofol 4ucTOTH. TeXHHYeCKHE YCIOBHS

Kamuit MaprannoBoKHCTEA. TeXHIMMecKe YCIoBHs

AMMHAK BOIHBIHA 0CODOH YHCTOTH. TeXHHYSCKHE YCI0BHA

YyryH, cTamk, QeppocIIABH, XPOM, MapraHell MeTaTHIecKue. Od1rie Tpebopa-

HHA K METOHAM aHaIHM34
T'OCT P 51652—2000 Coupr STHIOBHIHA PeKTH(OHKOBAHHBIH M3 MHIIEBOIO CHIPbA. TeXHMYCCKHE

YCIOBYAT

Hananwe opunmansnoe



3 Odmue TpedoBaHHA

Oomme TpeGopaHM K MeTonam aHannza — 1o I'OCT 28473,

4 MotomeTpuueckuii MeToA onpeaeacHusa oopa ¢ 4,4’ -AHOKCHAHOCH3IOHIMETAHOM
i 4,4’-IIMeTOKCHANOE H30MIMETAHOM IpH MaccoBbIx Aoax ot 0,0005 % no 0,03 %

4.1 CymHocTh MeTO/Ia

Meroa 0CHOBAH HA 00PA30BAHHH OKPAllEeHHOTO KOMILIEKCHOTO coeluHeHAd 6opa ¢ 4,4'-1HoKCcH-
IAOCH30MIMeTaHOM HIH 4.4'-THMeTOKCHIMOSH30MIMETAHOM B Cpelle JIeOSHOH YKCyCHOH M cepHOM
KHCIOT B IIPHUCYTCTBHH OPraHHYeCKO# (Dasml.

bop npenpapuTeNEHO OTIEIAIOT OT OCHOBHEIX KOMIIOHEHTOB CIDIABA SKCTPAKIIHCH XITOPOMOPMHEIM
PACTBOPOM 2-H30MPONMKI-5-MeTHII-1,3-reKcaHanona win 2,2, 4-TpuMeTnin-1,3-1eHraguoa.

4.2 Annmaparypa, peaKTHBEI H PaCTBOPEI

CrreKTpohOTOMETP WIH (POTOSMEKTPOKOIOPHMETP CO BCEMH TPHHAUIEKHOCTIMH IS U3MEPEHHSI B
BHIIMMOH OBMACTH CIEKTpa.

pH-mMeTp.

Turmm maraHoBere 1o I'OCT 6563.

Kucnora xsopucropogopognas 1o 'OCT 3118 wmm I'OCT 14261,

Kucnora asornas mo T'OCT 4461 wm TOCT 11125.

Kucnora cepnasg nmo I'OCT 4204 nmu I'OCT 14262.

Kucnora cepnas, pasdapnennas 1:1.

Kucnora oprogochopras mo TOCT 6552.

Kicnora ykeycHag o F'OCT 18270.

IIpoBepKa YKCYCHOH KHCIOTH Ha COIEpXKaHUe albIernna: K 20 cM® YKCYCHOH KHCIOTH HMPHOABITIOT
1 ¢M® pacTBOpa MapraHIOBOKHCIOTO KaJIHA.

IIpu oTCyTCTBHM ambieruga oKpacka MapraHIOBOKHCIOTO KadHsS He JOMKHA HCUYe3aTh B TeUeHHE
15 MHH, KOpHYHEBasd OKPacKa OBYOKHCH MapraHIla TAKKE HE JOTKHA MOABIATHC.

Kammii Mmaprannosokmcisii mo TOCT 20490, pactsop 1 r/mv?.

XnopodopM MeTHITHHCKHIA.

2-mzonponua-3-Metnia-1,3-rekcangmon (MITMIT), pacTrop, pasdasmeHHH (1:19) B Xnopodopme.

2,2, 4-tpumetnn-1,3-nenraguon (TMIIJL), pacteop 40 r/mv® B xmopodopMe.

Crmpr stinoseiii no F'OCT P 51652.

Harpuii yrmexkuceneii no 'OCT 83.

4,4’ -mHoKcHIMOE H30MWIMETaH, pacTBop 3,75 r/nM® B yKeycHoi kucitore: 0,375 T 4,4’ -mHokcunnGeH-
30MIMeTaHa PacTBopsoT B 100 cM® YKCYCHO#M KHCIOTH NPH cl1aboM HArpeBaHUH, OXTakiaior. Ilpu xpa-
HEHHH B TEMHOM MECTE PACTBOP ToIeH K YIOTPeOIeHHIO B TeUeHHe MeCsIa.

Kucnora 6oprag mo I'OCT 9656.

CTaHIAPTHHE PACTBOPH BOpAa.

PactBop A: 5,7154 T 6OpHOI KHCTOTE pacTBOPSIOT B 300 cM® BOIEI B MepHOI KOIOe BMECTHMOCTHIO
1 IM%, moMMBAOT BOMOI MO METKH U TIEPEMEIINBAIOT.

1 eM3 craHgaprHoro pacreopa A conepxur 0,001 r Gopa.

Pacteop B: 10 cM® pacTBopa A MepeHOCAT B MepHYIO KOTOY BMecTHMOocThio 100 cM’, momHBaoT 1o
METKH BOJOM M ITepeMEIHBAIOT.

1 em? cTaHmapTHOTO pactBopa b cozepxur 0,0001 T dopa.

Pacteop B: 10 eM3 pacteopa B 1epeHOCHT B MEpHYIO KOJIOY BMecTUMOCTBIO 100 cM3, TOIMBAIOT 10
METKH BOTOH H IIEPEeMCIMHBAIOT. I'0TOBAT HEMOCPEACTBEHHO Teped IPHMCHCHHCM.

1 c™® cragmaprHOro pactsopa B comepxur 0,00001 r 6opa.

4.3 IIporenenne aHanIH3a

4.3.1 IIponeiypa pacTBOpPEHHS o8pasia

Maccy HapecKH crnaba 0,25—1 T B COOTBETCTBHH ¢ TaONIHIEH 1 MOMEIAIOT B KBAPIIEBHIH CTAKAH
BMecTIMOCTEIO0 100 cM?, mpunmBator 30 cM® cMecH XIIOPHCTOBOTOPOIHOM H a30THOM KHCIOT B COOTHOIIIE-
Huu 3:1 wm 8:1, 2 cM® oprodocdopHOil KHCIOTH, CTAKAH HAKPHBAIOT KPHIKOH M3 (TOpoIUacTa u
PACTBOPATOT HABECKY MPH YMECPCHHOM HAI'DSBAHHML
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Tadonuoal

Maccopas gons Gopa, % Macca HaBecK, T Pasbasnenne, o’ ANMKBOTHAS YACTE [
SKCTPAKIIHE, CM
Ot 0,0005 mo 0,001 sroTrOw. 1 50 25
Ce. 0,001 » 0,005 » 1 50 10
» 0,005 » 0,01 » 0,5 50 10
» 0,01 » 0,02 » 0,5 100 10
» 0,02 » 0,03 » 0,25 100 10

Iocte pacTBOpeHUs HasecKW NMpwinsanT 10 ey’ ceproil kncmoTsr (1:1).

PacTeop BRIMAPHBAIOT IO HAYANA BREIICICHHS MAPOB CEPHOM KHCIOTH, ONOJIACKHMBAIOT KPHIIKY H3
¢hroporrTacTa ¥ CTeHKH CTaKaHA BOIOM M CHOBA BHIIAPHBAIOT 10 MApOB CepHOH KHCIOTH.

ColH pacTBOPLIOT B 5 ¢M? XIOPHCTOBOLOPOIHOM KHUCJIOTE 1IPU HAIPeBaHMH, npuiusaor 30—40 cm?
BOIE M HArpeBalOT IO IOJHOIO PACTBOPEeHHMS CocH. OT(MWIBTPOBHBAKT HEPACTBOPHMEII OCTATOK YEDe3
IUIOTHHIA (DIJIBTP B KBapIEBEl cTakaH BMecTHMOocTeio 200 cM?®, cTakaH oTTHParoT HeGOIBIINM KYCOTKOM
(UIBTPA MATOUKOR ¢ PE3HHOBEIM HAKOHeUHHKOM. CTaKaH M (GHILTP MPOMBIBAIOT HECKOIBKO pas TOpIUeH
BOIOH, DHILTP MOMEIIAIT B INTATHHOBEI THIEIb, 030IJI0T, CXHUTAIOT H MPpoKamHBaKT rmpu 600—700 °C.
OcCTaToK B THIVIC CIUIABISAIOT C 1 T YIIEKHCIOro HaTpud npa 950—1000 °C B Tevenme 15—20 muH. 1Inap
PACTBOPSIOT B TOPsTUEii BOTe ¢ JoGaBieHmneM 1—2 M’ XITOPHCTOBOIOPOTHO KUCTIOTH TIPH cJIaboM Harpe-
BAHUH, MPUCOETHHSIOT K (MUIBTPATY M BHIMAPHBAIOT pacTBop 1o 10—15 cm’. TIpHGABISIOT HECKONBKO
KAaIledh a30THOH KHCIOTH H BHIIAPHBAIOT OO BHEIECICHHS MAPOB CEPHOM KICIOTHL.

4.3.2 TlIponemypa oTHeneHNI DOpa OT OCHOBHHX KOMIIOHEHTOB CIIIABA

Comm pacTBopsioT B 30 cM® BOIH ¢ TOBABICHHEM 5 CM® XIOPHCTOBOIOPOIHOH KHCIOTH IIPH HATpe-
BaHHH, OXJIAKIAIOT.

PacTBop MepernBaloT B MEPHYIO KOIDY BMeCTUMOCTEIO 50— 100 cM® (Tabmwra 1), TomTuBaloT 1o MeTKH
BOITOH H MepeMellInBaioT. PAacTBOp OTIILETPOBEIBAIOT Uepes CYVXOHM TUIOTHEIA (GHARTP B CYXVIO KBAPIIEBYIO
KOJIOY, OTOpachiBad NEPBLIE MOPIHAH (QHILTPATA.

AJNHKBOTHYIO YACTH pacTBopa (Tadamma 1) MoMelaloT B JeIHTeNEHYI0 BOPOHKY BMECTHMOCTRIO
50—100 cn®, nprwmsator 10 eM® pacreopa UIIMIJ win TMIIA. JlenuTenbHYI0O BODOHKY BCTPSXHBAIOT B
TeueHHE 1 MHH H IIOC/IE Pa3lIcicHHS CIIOCB OPraHHYSCKHE CIOH, (MHIBTPYS 49epe3 CYXVIO BaTy, CIHBAKT B
CYXVIO MEPHYIO KOIOY BMECTHMOCTBIO 25 ¢M’. DKCTPAaKIMIO HOBTOPSIOT. OPraHudecKHil ClOil CIMBAIOT B
TY XE MEPHYI KOJNOY. DKCTPAKT B KOIOE JOIMBAIOT g0 MeTKH pactsopoM MIIMITZL wmm TMILI n
MePEMEIITHBAKOT.

4.3.3 ChnekrpodoroMeTprdecKas Npouenypd aHaIn3a

ATMKBOTHYIO 4YacTh 3KCTpakTa 1 cM® MOMEMAloT B CYXYI0 MEPHYIO KOIOY BMECTHMOCTBIO 25 cM’,
npubasrgior 1 ey pacteopa 4,4 -NNOKCHGCH3OWIMETAHA WK 4,4 - IHMEeTOKCUIUOSH 30HIMETAHA, NIEpeMe-
NIMBA0T, 106aBasoT 0,5 cM? cepHOil KHCIOTH, MepeMeNTHBAoT W OCTaBIIOT Ha 2—2,5 1. 3arteM pasbas-
JAIOT I0 25 ¢M® STHIOBHM CHHpPTOM, MepeMellHBaioT. M3MepsIoT oNTHIeCKYIo IUIOTHOCTh OKpPAllleHHOTO
PACTBOPA HA CIEKTPOMOTOMETPE NPH INIMHE BOXHE 440 HM MM Ha (BPOTORIEKTPOKOIOPHMETPE CO CBETO-
DIIBTPOM, HMEIOIMM O0JIACTh IIPOIYCKAHMA B HMHTCDBANC IMH BOIH oT 420 no 460 um. Tonmmny
MOTTOIAIONIETO CBET CI0S KIOBETH BEIOMPAIOT TAKHM 00pa3oM, YTOOR MOIYUNTE ONTHMAILHOE SHAYEHHE
ONTHYeCKOH TIOTHOCTH.

B KadecTBe pacTBOpa CPaBHEHMS HCIIONB3YIOT BOLY WM STHIOBRII CITHPT.

Maccy dopa HaXOOAT M0 TPATYHPOBOTHOMY IPadiKy ¢ yIeTOM MOIPABKHA KOHTPOIEHOTO OTIBITA.

4.3.4 IlocTpoeHue rpaIyMpoOBOYHOTO TpapHuKa

B KBapueBhle CTaKaHH BMecTHMOcTBIO 100 cM® MOMEINAOT oTMEpeHHBIE OOBbEMB CTAHIAPTHOIO
pactBopa b 0opa, npuBeAcHHLIC B TADIHIE 2.

Tabnuma 2
Maccopasg moms bopa, % ObseM cTasgapTHOre pacteopa b bopa, o’
Ot 0,0005 go 0,001 sxroq. 0,00; 0,50; 0,60: 0,80; 1,00; 1,20
Ce. 0,001 » 0,005 » 0,00; 1,00; 2,00; 3,00; 4,00; 5,00
» 0,005 » 0,03 » 0,00; 2,00; 4,00; 6,00; 8,00; 10,00




Bo Bce cTakaHbl IpHIIHBAIOT KMCIOTH , KakK IIPH PACTBOPEHHAH MPOOLI, B Taiee IIOCTYHAIOT B COOTBCT-
crBuu ¢ 4.3.1—4.3.3.

W3 sHaueHHd ONTHYECKOH IUIOTHOCTH AHAMH3HPYEMEBIX PACTBOPOB BEIYHMTAIOT 3HAYCHHE OIITHYECKOM
IITOTHOCTH KOHTPOMBHOTrO oNKITd. I1o HaWgeHHKM 3HAYCHHSM ONTHYECKOH IIOTHOCTH H COOTBETCTBYIO-
MMM MM MaccaM 00pa CTpPOST IpanyHpOBOYHHI rpaduk.

5 MotomMeTpHYECKHII METON onpeneleHns 0opa ¢ AI-pe30pIHHOM H THOHHHOM
npa MaccoBbix Jdo0aax ot 0,001 % no 0,05 %

5.1 CymHocTh MeTOIa

MeTom ocHOBaH Ha 00pa30BaHHN OKPAIIEHHOTO KOMITTEKCHOTO COeTHHEeHNI Hopa ¢ AIl-Pe30pPIHHOM
U THOHHHOM 11pH pH 5,0—5,2.

bop npenpapuTeNEHO OTIEIAIOT OT OCHOBHEIX KOMIIOHEHTOB CIDIABA SKCTPAKIIHCH XITOPOMOPMHEIM
PACTBOPOM 2-H30IIPOIHI-3-MeTHI -1, 3-TeKcaHauona WiK 2,2,4-TpuMeTHI- 1, 3-NeHTaIH0Ia © TOCICAYIOIeH
PEIKCTPAKIIHCH PACTBOPOM I'HMAPOOKHCH HATPHS.

5.2 AnmapaTypa, peaKTHRE H pacTBOPHI

Kiicnora xmopucToBOTOpOTHAS, pasdaBiaeHHAsT 1:1.

Kucmora XIopHcToBOIOPOTHAS, PACTBOP MOISPHON KOHIEHTpAItiH 0,5 MOIb/mv?>.

KucnoTa yKcycHast, pacTBOp MOMSPHOH KoHIeHTpanun 0,5 Moms/mm?>.

Avmvuak sogaeE o TOCT 3760 nmn I'OCT 24147,

AMMWMAaK BOIHEI, pacTBOP MOTSPHON KOHIEHTpamnu 0,5 Moh/ M.

bydeprbrit pactpop. CMeIMMBAIOT pABHBIE 00BEMBI PACTBOPA YKCYCHOM KHCIOTH H PACTBOP AMMHAKA
u yctanapiuBaioT pH 5,0—5,2 na pH-MeTpe nodapicHACM PeaKTHBOB YKCYCHOH KHCIOTHI HIM aMMHAKA.

Harpusa runpokeng o I'OCT 4328,

HaTpua THIPOKCHI, pacTBOP MOTAPHON KOHIEHTpaimu 1,0 Mome/oMv>.

Harpua runpokcuz, pactsop 20 r/omv.

AIlI-pe30pUMH, THHATPHEBAS COJNb, PACTBOP MOIApHOH KoHUeHTpamuu 0,001 MOJIB/I[MB.

0,0494 r Am-pesopuuna pacTBopsioT B 100 cM® BomwL.

THoHMH 2-BOZHEIH, KPACHTEIL IS MHKPOCKOIHH, CHHPTOBOH PACTBOP MOMIPHOH KOHIECHTPAITHHA
0,001 Momn/mm?>.

0,029 r THOHMHA pacTBoOpsTioT B 100 cM® 3THIOBOTO CIIHpPTA.

Conp muHaTpueBag >TWwicHTHaMHH-N,N, N’ N’-TeTpaykcycHoil KHCIOTH 2-BogHad (TpWICH b) 1o
I'OCT 10652, pactBop MonapHoil koruenTpanun 0,05 Moiub/om>.

1,86 r tpuwiona b pacreopsior B 100 cm? BojEL

OcTanbHBIEC PEAKTHBE, ANMNAPATYPa W PACTBOPH — 110 4.2,

5.3 Ilposenenue aHaau3a

3.3.1 IIpHroToBIcHHE MCIBEITYEMOIO PACTBOPA

Maccy nasecku crasa 0,2—0,5 ©' B COOTBETCTBHH ¢ TabaMIeH 3 IIOMeIIAKT B KBAPLEBLIH CcTaKaH
BMecTHMOCTEI0 100 en®, mpummBator 30 cM® cMecH XIOpHCTOBOIOPOIHON U a30THOI KHCIOT B COOTHOIIIE-
arm 3:1 wm 8:1, 2 cv® opTodocthopHOH KHCTOTH, cTaKaH HAKPHBAOT KPHIIKOH W3 (BTopoIrmacta M
PACTBOPAIOT HABECKY TIPH YMEPEHHOM HarpesaHnn. I1ociie pacTBOpeHNs HABECKH IIPHIHBAIOT 8 CM° cepHOI
KHCIOTH (1:1).

Tabnuma3
Maccopag oona Gopa, % Macca HaBecKH, T Pastaenermie, oM’
Ot 0,001 go 0,01 srirroqa. 0,5 50
Cs. 0,01 » 0,03 » 0,25 100
» 0,03 » 0,05 » 0,2 100

Hamee mocTymnawoT, KaK vKasaHo B 4.3.1.

3.3.2 Ilpoueaypa orinencHHUS DOpa OT OCHOBHBIX KOMIIOHEHTOB CILIABA

ComH pacTBopgioT B 30 cM® BOIH ¢ TOBGABICHHEM 5 CM° XTOPHCTOBOIOPOIHON KHCTOTH MIPH Harpe-
BAHWH, OXJIAKTAIOT.

PacTBOp NMepemMBaoT B MEPHYIO KOJIOY BMecTHMOCTEI0 50—100 cM? (Tabnuna 3), JoIHBAIOT 10 METKH
BOTOH H MepeMellInBaioT. PAacTBOp OTIILETPOBEIBAIOT Uepes CYVXOH IUIOTHEIA (GHABTP B CYXVIO KBAPIIEBYIO
KOJIOY, OTOpachiBad NEPBLIE MOPIHAH (QHILTPATA.
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AJIMKBOTHYIO 4acTh pactsopa 20 cmM? NOMelaioT B JelUTeIbHYI0 BOPOHKY BMECTHMOCTBIO 50 oM,
nputHsaioT 5—10 cm® pacteopa UTIMT/ nm TMIT. emHTenbHYIO BOPOHKY BCTPSIXMBAIOT B TeUeHHE
1—2 MHH H Hoclie pazleleHHd CIOSE OpraHHUYecKHil CIoi CAMBAalOT B OPYIVIO NEMHTEILHYI0 BOPOHKY
BMECTUMOCTBIO 50 cM?. DKCTPakT POMEIBAIOT B TedeHue 30 ¢ 10 cm® BOIK, NOIKUCICHHON XIOPHCTOBO-
TOPOITHON WIH cepHOil KucrmoToi (1 kamaa kucmoTe Ha 10 cm® Bomgen). TIPOMEITEI OpraHWYeCKHI CIOM
CIIMBAIOT B TPETHIO JICJIMTEIBHYIO BOPOHKY BMECTHMOCTEIO 50 c?, mprmsaior 10 cM® pacTBopa rHIpoKcHIa
HATPHA H IIPOBOIAT PEIKCTPAKIHIO DOpa BCTPAXMBAHHEM B TeUcHHMEe |—2 MHH. OpraHHYeCKHI ClIoH
OTOPACHIBAIOT.

BoIHEI LIEIOYHEIH CI0H CIHBAIOT B CTAKAH BMECTHMOCTBIO 50 oM.

5.3.3 ChexkrpodoToMeTpHiecKasd Mponenypa aHATH3a

K HCHETYeMOMY pacTBOPY IPHIHMBAIOT BOIH 1o 20 cM, 0,5 cM® pactBopa TprioHa b, TepeMenBaoT
u ycraHapmmeaioT pH 5,0—5,2 pacTBopaMy XIOPHCTOBOIOPOIHONM KHCIOTE WA THIPOKCHIOM HATPHS Ha
pH-MeTpe. 3aTeM ToBaBIAIOT TOYHO 5 M’ AlI-pe3opIMHAa M 1 cM® THOHMHA, COTEPKUMOE CTAKaHa Tepe-
HOCAT B MEPHYIO KOIOY BMECTHMOCTBIO 50 cM®, ONOIACKMBAIOT CTCHKH CTaKaHa GydepHBM PacTBOPOM,
IOMHBAKT 10 METKH 3THM K¢ Oy(epHBEIM DACTBOPOM H ICPEMEIIMBAIOT.

Yepes 18 9 M3MepsAI0T ONTHUIECKYIO TIOTHOCTH OKPAIISHHOTO PACTBOPA HA CHEKTPOhOTOMETPE ITIPH
IDIMHE BOJHEI 510 HM WIH Ha (POTOIEKTPOKOIOPHMETDE B HHTEPBANE INTHMH BOIMH 490—530 AaM. TommuRy
MOTTOIAIONIETO CBET CIIOI BEIOHPAIOT TAKHM 00pa3oM, UTOOHK NOIYIHTE ONITHMANBHOS SHAUESHHE OITHIEC-
KOW IMIOTHOCTH.

B xauecTBe pacTBopa CpaBHEHHI MCMONB3VIOT PACTBOP KOHTPOIBHOTO ombiTa. Maccy Gopa HaXxomaT
M0 rpadyAPOBOYHOMY I'PadHKY C YISTOM IIOIPABKH KOHTPOJIBHOTO OIIBITA.

3.3.4 IlocTpoeHHE I'PagyHpPOBOYHOIO rpadgpuka

B KBapueBhe CTaKaHB BMeCTHMOCTBIO 100 cM® IOMEIAIOT OTMEPeHHEE ODBeMBI CTAHIAPTHOIO
pacteopa B ©opa, IpHBeIcHHEIE B TAOIHIE 4.

Tadnuma4
Maccopag moms bopa, % 06beM cTaHgapTHOre pacteopa B Gopa, om’
Ot 0,001 go 0,01 Bxuiog. 0,00; 0,50; 1,00; 2,00; 3,00; 4,00; 5,00
Ce. 0,01 » 0,05 » 0,00; 2,00; 4,00; 6,00; 8,00; 10,00; 12,00

Bo Bce cTakaHbl IpHIIHBAIOT KMCIOTH , KakK IIPH PACTBOPEHHAH MPOOLI, B Taiee IIOCTYHAIOT B COOTBCT-
CTBUH C 5.3.1—5.3.3.

ITo HafimeHHHIM 3HAYEHHSIM ONTHYECKON IUIOTHOCTH M COOTBETCTBYIOIIMM HM MaccaM Gopa CTPOST
TPagyHPOBOYHHIH TpadHK.

6 ®oToMeTpHUECKUii MeToA onpeelcHAs 6opa ¢ KYPKYMHHOM NPA MACCOBBIX
aoxsax ot 0,001 % nmo 0,05 %

6.1 CymHocTh MeTo/Ia

MeToa OCHOBAH Ha 00pAa30BAHHH OKPANICHHOTO KOMIIIEKCHOTO COSTHHEHHI 00pa ¢ KypKYMHHOM B
cpele NeISIHOH YKCYCHOH B CEPHOH KHCIOT B IIPHCYTCTBHH YKCYCHOKHCIIOTO OY(hbepHOTO PacTBOpA.

6.2 Annaparypa, peaKTHBEI H PaCTBOPEI

Harpuii dochopnosatucrokucani mo 'OCT 200.

CMech yKeycHOIT 1 cepHoit kucmot (1:1): k 100 em?® yKeycHOH KICTOTH 0CTOPOKHO, TIPH OXJTaKTeHIH
BOMOM H0GapmstioT 100 M’ KOHIEHTPHUPOBAHHON CepHOM KHCIOTHL TOTOBAT HeMOCPeICTBEHHO Mepen
MPUMEHCHHEM.

AMMOHHN ykcycHOKHCIBH 1o 'OCT 3117,

BydepHblii pacTBop: 225 I YKCYCHOKHCIIOTO aMMOHHS PACTBOPSIOT B 400 cM® BOJIE TIpH HATPEBaHUH,
OXTIAKIAI0T, T0GaBITIoT 300 cM® YKCYCHOR KHCTOTH, MepeHOCAT PACTBOP B MEPHYIO KOTOY BMECTHMOCTBIO
1 IM®, TOMHMBAIOT MO METKH BOMO, MEPEMEIMBAIOT.

Hatpuii dropucteii mo TOCT 4463, pactsop 40 r/mv®. XpaHar B cocyle M3 NOTHITHICHA.

Kypkymun, pactBop 1,25 F/,[[M3 B VKCYcHO# kuciotre: 0,125 T KypKYMHHA PacTBOPSIOT B 60 oM’
YKCYCHOHM KHCJIOTH TIpH ¢1a0oM HarpeBaHHH, OXIAKIAIOT, MePCHOCAT B MEPHYIO KOJI0Y BMECTHMOCTBIO
100 cM®, mOMMBAIOT MO METKH YKCYCHOW KHCIOTOH, MepeMemmBaioT. TOTOBIT HEMOCPEICTBEHHO Teper
MPUMEHCHHEM.



OcTanbHBE PEAKTHBL, alNapaTypd H pacTBOPH — 110 4.2,

6.3 Ilpopenenue anaausa

6.3.1 IIpuroroBieHHE MCIBITYEMOI'O PaCTBOPA

Maccy Hagecku cimmaga 0,1—0,5 T B COOTBETCTBHHM C TAOMUIICH 5 MOMEIIAIOT B KBAPIIEBHI CTAKAH
BMecTHMOCTEI0 100 en®, mpumiBator 30 cM® cMecH XIOpHCTOBOIOPOIHON U a30THOI KHCIOT B COOTHOIIIE-
HrH 3:1 wm 8:1, 5 cm® oprodocdopHOH KHCIOTH, CTAKAH HAKPHBAIOT KPHIIKOH W3 (dropoIiracra 1
PACTBOPSIOT HABSCKY IIPH YMEPEHHOM HATPCBAHHH.

Tabnumomas
Maccopag gons bopa, % Macca HaBecKH, T
Ot 0,001 go 0,01 srirroqa. 0,5
Ce. 0,01 » 0,025 » 0,2
» 0,025» 0,05 » 0,1

TMocTe pacTBOPEHNST HaBecKH MpHuanBaT 10 em® ceproii KncaoTs (1:1).

Hanee nocTyralor, Kak ykasaHo B 4.3.1.

6.3.2 CrekrpodoTroMeTpHIecKas! IPOLEIypa aHaATH3a

Com pacTopsioT B 30 cM® BOTH ¢ J0BaBIeHHEM 5 cM® XITOPHCTOBOTOPOTHON KHCIOTH MPH Harpe-
BAHWH, TOBABIAIOT 3 T (ochOpHOBATHCTOKNUCIOTO HATPHMSI, HATPEBAKOT JO KUMEHUS W OCTOPOKHO KHUISTIT
O KPHIIKO B TedeHHE 15 MIH, OXIaXIAI0T. PacTBOP NMepeHOCAT B MEPHYIO KOIOY BMECTHMOCTEIO 50 cM’,
IONMWBAIOT OO METKH BOIOH M MepeMeINHBAT. PacTBOp OT(MHIBTPOBHBAOT YepPe3 CYXOM IIOTHRH (PHIETD
B CYXYIO KBAPIIEBYK KOIOY, OTOPACHBAS MEPBRIE MOPITAN (DHIBTPATA.

6.3.2.1 IIpuroToB/IeHHE HCIIEITYEMOIO PACTBOPA

AJIMKBOTHYI0 494CTh pacTBopa 1 cM® IOMEINAIOT B CYXOH IOIMSTHICHOBBIH COCYI BMECTHMOCTEBIO
100 cM?, moGapIaroT 6 cM® cMecH YKCycHOH U cepHOf kucior (1:1), 6 cM® pacTBopa KypKyMHHa, TepeMe-
NIMBast TMoclie ToGaBIeHnd KAKIOTO PeaKTHBa, W OCTABISIOT Ha 2,5 1. 3areM mpmusaior | cm® oprodoc-
(hOpHOIT KHCIOTHL, TIEPEMEIIHBAKOT H OCTABISIOT HA 30 MHH.

Ipwmsaor 30 cM? SydepHOro pacTBopd, TILATEILHO NEPeMEIIHBAIOT WU Yepes3 15 MHH H3MEpsIOT
ONTHYECKYIO TUIOTHOCTh OKPAIICHHOTO PACTBOPA HA CNEKTPOMOTOMETPS TIPH IIHHE BOMHH 543 HM W Ha
hOTONIEKTPOKOIOPUMETPE B MHTESPBANE IIMH BOIH 0T 520 no 560 Hy. ToNlHHY NOMIOIIAIOMETo CBET CI0d
BHIOMPAIOT TAKUM 00Pa3oM, YTOOK! IIONYYHATh ONTHMAIBHOS 3HAYCHUE ONTHYCCKOH MIIOTHOCTH.

B kavecTBe pacTBOpa CpaBHCHHS HCHONB3YIOT ATHKBOTHYK) YaCTh PACTBOPA, B KOTOPOH DOP IpelBa-
PHTEIBHO TIEPEBEICH BO (PTOPUIHBIH KOMIUIEKC.

6.3.2.2 llpuroroBlcHHE pACcTBOPA CPAaBHCHMS

AJIHKBOTHYIO Y4CTh PACTBOPA 1 cM? [IOMELIAIOT B CyXO# NOTHITIIEHOBLIH COCY BMecTUMOocTbIo 100 ea?,
no6apmstioT 0,2 cM® pacTBopa hTOPHCTOTO HATPHS, THIATEBHO TIePeMEIMBAIOT M OCTABIMOT Ha 1 1.

JloBaBmsioT 6 cM® cMecH YKCYcHOH W cepHoit Kucnor (1:1), 6 cm® pacTBopa KypkymmuHA. [lamee
MOCTYNAKT, KaK yKa3aHo B 6.3.2.1.

Maccy bopa HAXOTST TIO TPATYHPOBOTHOMY TpahiKy ¢ YMETOM MOTPABKH KOHTPOTEHOTO OITEHITA.

6.3.3 IlocTpoeHHe IrpaIyHpOBOYHOrO IpadpHKa

B KpaplieBHE CTAKAHEI MOMEIIAIOT OTMEPEHHEE KOIMIECTBA CTAHTAPTHOTO pacTBopa B dopa 0,00;
0,50; 1,00; 2,00; 3,00; 4,00; 5,00 cm?.

Bo Bce cTakaHB NMPUIHBAKT KUCIOTH, KaK IPH PACTBOPEHHH IIPOOHI M Tanee MOCTYIAIT, KaK YKa3aHO
B6.3.1u632.

TTo HafimeHHEIM 3HAMEHHUSIM ONTHIECKON TIOTHOCTH W COOTBETCTBYIONIMM WM MaccaM Bopa CTposT
TPATYHPOBOTHHIN TpaduiK.

7 O0paboTEa pe3yabTaTOB

7.1 Maccoyo gomo 6opa X, %, BEUHACILIOT IO (GopMyTe

X:mﬂ] 100, (1)

rae m — macca 0opa, HalIeHHAaS 10 TpalyHpPOBOYHOMY IrpadHKy, T,
m, — Macca HaBeCKH CIUTABa, T.



7.2 HopME IOTPENTHOCTH H HOPMATHBE KOHTPOIS MOTPEITHOCTH PE3YIRTATOR H3MEPEHHSA MACCOBOH
Ioau Oopa IIPUBEICHE! B TabIHIE 6.

Tatnumab

B nponenTax

i b b Joryckaemoe
OITyCKACMBIE OIIYCKAEMBIE OITY CKACMBIE -
DPACKOFIEHIIT DPACXOKISHILT DPACKOIKITCHILT TATA BOCIPOI:-
TorpeiHocTs MEKITY TBYMST MEKOY HAMGOME- MEXTY HANOOIE- F————
PesyILTATAME LIPIM 1 Hal- LM H Hak- "
Maccoag gons 6opa Pe3yILTaTOB TOBAHHOI Xa-
AHAaMM34a, IIOMY- MEHBLONIM PE- MEHELIHM De-
AHAH3a PAKTEPHCTHKIL
TEHHBIME B Pas- FYALTATAME OBYX | 3YJBTATAMII TPEeX CTAHAPTHOrO
JITIHEIX YCIO- TIAPaJITE TBHEIX TIAPaITETBHEIX oBDAsIA OT e
BILIX OlIpeaeIeHIA OIIpe e eHI EHELILIIBHI/IH
Ot 0,0005 mo 0,001 prTIOY. 0,0004 0,0005 0,0004 0,0005 0,0003
Ce. 0,001 » 0,002 » 0,0007 0,0009 0,0007 0,0009 0,0005
» 0,002 » 0,005 » 0,0016 0,0020 0,0016 0,0020 0,0010
» 0,005 » 0,01 » 0,0022 0,0028 0,0023 0,0028 0,0014
» 0,01 » 002 » 0,003 0,004 0,003 0,004 0,002
» 0,02 » 0,05 » 0,005 0,006 0,005 0,006 0,003
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