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FTOCYAAPCTBEHHBINU CTAHIAPT POCCHUUCKOU ®OEINIEPAILUMU

CILIABBI 1 TOPOIIKU XKAPOITPOUYHBIE HA HUKEJIEBOU OCHOBE

Metoapl onpeneaeHust 0opa

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

JlaTta sBegenns 2003—03—01

1 O0aacTp npuMeHeHus

Hacrosguiuii cranaapT yctaHaBIUBacT (QOTOMCTPUUCCKUC MCTO/IbI onpcacicHus oopa: ¢ 4,4’ -1MoKCcU-
AUOCH30MIMCTAHOM WM 4.4"-1MMCTOKCUAUDCH30WIMCTAHOM IIPHU MaccoBbIX 10J1X o0opa ot 00,0005 % no

0,03 %; ¢ AlI-pc30pLMHOM ¥ TUOHMHOM IpH MaccoBbIX 105X 0opa oT 0,001 % no 0,05 %: ¢ KypKyMUHOM
MpY MaccoBbIX J10Jg9X 0opa oT 0,001 % no 0,05 % B XapoIpodyHbIX CIUlaBax M MOpoLIKaxXx Ha HUKCJICBOU

OCHOBC.

2 HopmatusHbie CCBLIKH

B HacrogiieM cTaHAApTC UCTIONb30BAHbI CChIJIKM HA CICAVIOLIUC CTAHAAPTHI:

[OCT 83—79 Harpuit yrinekucnbsid., 1 eXHHUUYCCKUC YCIIOBUS

[OCT 200—76 Harpuit pocpopHOBATUCTOKUCIBIN |-BOJAHBIN. TeXHHUUCCKUC YCTTOBUS

[OCT 3117—78 AMMOHUN YKCYCHOKUCIIBIU. TCXHUUCCKUC YCITOBUS

[OCT 3118—77 Kucnora consgHas. TexHudeckue yciaoBus

[OCT 3760—79 AmMmuak BoaHbIH. TcxHHUYCCKUC YCITOBUS

[OCT 4204—77 Kucnora ccpHasi. 1eXHUYCCKUC YCITOBUS

[OCT 4328—77 Harpus ruapooxkucs. TexHUYCCKUC VCITOBUS

[[OCT 4461—77 Kucnora azortHasl. TcXHHUUCCKUC YCITOBUS

[OCT 4463—76 Harpuii ¢dpropuctoid. TexHuyeckue yciaoBus

[OCT 6552—80 Kucnora oprodochopHast. TexHuyeckue ycaoBus

[OCT 6563—75 NM3acnusg tTexHudccKue U3 0J1aropoaHbIX MCTAIJIOB U CIUIABOB. T CXHUUYCCKUC YCITOBUS
[OCT 9656—75 Kucnora dopHas. Texuuuceckue yCiaoBuUs

[OCT 10652—73 Conb nuHarpucsas stuicHAnaMUuH-N,N N’ N’-TeTpayKcycHOU KHUCIOTHI 2-BOJIHAS

(TpuioH b). TexHuueckue yeinoBus

[OCT 11125—84 Kucnora azorHast oco00M 4YUCTOThI. 1 CXHUUYCCKUC VCIIOBUS

[OCT 14261—77 Kucnora consiHasg oco00il YMCTOTHI. TeXHUYCCKUC VCITOBUS

[OCT 14262—78 Kucnora ccpHasgs ocodboid YUCTOThL. TCXHUYCCKUC VCIIOBUS

[OCT 18270—72 Kucnora ykcycHass oco00M YUCTOTHI. | ¢XHHUUCCKUC YCIIOBUS

[OCT 20490—75 Kanuil MapraHuoBOKHCIbIN. TCXHUUCCKUC YCIIOBUS

[OCT 24147—80 AMMMaxk BOAHBIM O0COOOU YUCTOTHI. 1CXHUUCCKUC YCIIOBUS

[OCT 28473—90 YyryH, crans, peppocIiaBbl, XpoM, MapraHcl Merajuiducckue. Oouiue tpcooBa-
HUS K MCTOJIaM aHain3a

[OCT P 51652—2000 Cniupt 3TWIOBBI PCKTU(MUKOBAHHBIN M3 IMUUICBOTO CHIPbS. TCXHUYCCKUC
YCJIOBU S

U3nanne opuuuaibHoe
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3 O0mue TpedoOBaHuA

Oo1uue tpcboBaHMs K McerodaM aHamms3a — 1o [ OCT 28473,

4 DoToMeTpnueckuii MeTo 1 onpejaeeHuss oopa ¢ 4,4’ - 1mokcnan0eH30MIMETaHOM
nm 4,4’ -1UMeTOKCHAN0EH30MIMETaHOM NTPU MaccoBbix A0agX oT 0,0005 % no 0,03 %

4.1 Cymnocrtb MeToaa
MecToa OCHOBAaH Ha 00pa30oBaHUM OKpPalICHHOIO KOMIUICKCHOI'O cocJIMHCHUS Oopa ¢ 4,4'-11MoKCH-

auocH3ouIMcTaHOM WU 4.,4"-AMMCTOKCUAMOCH30UIMCTAHOM B CpPCAC JICASSHOM VKCYCHOW M CCPHOMU

KHCJIOT B IPUCYTCTBUU OPraHMUUICCKOU (Passbl.

bop npeaBapUTCIbHO OTACISOT OT OCHOBHbBIX KOMITOHCHTOB CIUIABA 3KCTPAKUMCH XJIOPOMPOPMHBIM
PACTBOPOM 2-U30MPOITUI-I-MCTUII-1,3-TCKCaHaAnoa Uaun 2,2,4-TpuMcTui-1,3-neHTa110a.

4.2 Anmaparypa, peakTHUBbI U PpACTBOPDI

CrickTpo@oTOMCTp WX POTOINICKTPOKOJIOPUMCTP CO BCCMU MPUHAIICKHOCTIMHU 111 U3MCPCHUS B
BUAMMOM 00J1aCTH CIICKTpA.

pH-McTp.

Turnu nnatuHossic o [OCT 6563.

Kucnora ximopucropogopoaHas rno 'OCT 3118 unu ['OCT 14261.
Kucnora azordag o 'OCT 4461 wnu TOCT 11125.

Kucnora cepuasg no ['OCT 4204 unu 'OCT 14262.

Kucnora cepHas, pasoapicHHas 1:1.

Kucnora opropocdopnas nmo OCT 6552.

Kucinora ykcycHag no [ OCT 18270.

[TpoBepKa YKCYCHOM KMCIOTBI Ha colepXaHue aapacrnaa; K 20 cM? yKeycHOM KUCIOThI MPUOABISIOT
[ cm? pacTBOpa MapraHOBOKUCIOTO KaJUsl.

[Ipy oTcyTCTBUM ajlbACTU/IA OKpacka MapraHuoOBOKMCIIOTO Kalusg HC J0JKHA MCUYC3aTh B TCUCHMUC
[5 MUH, KOpHUYHCBasl OKpacKa JABYOKMCU MapraHua TakxKe HC JOJIKHA ITOSIBISIThCS.

Kanuit maprannosokuciablit mo F'OCT 20490, pactop | r/am°.

XJIOpOPOPM MCAMIIMHCKUMN.

2-u3onponui-d>-mMetui-1,3-rekcanamnon (UITMI /1), pactBop, paszdaBicHHBIN (1:19) B xstopodopmMme.

2.2 4-tpumertui- 1, 3-nentanuon (TMI1), pacteop 40 r/nm’ B x10podopme.

Cnupt stuiiosslil o [OCT P 51652.

Harpuil vriekucneiii no [ OCT 83.

4.4’-1MOKCUAUMOCH30MIMCTAH, pacTBop 3,75 r/amM° B ykcycHoit kuchore: 0,375 1 4,4’ -n1okcuandeH-

30MaMeTaHa pacTBOpstoT B 100 cM® YKCYCHOM KUCIOTHI MPU CNaboM HarpeBaHUU, oxyaxaaloT. [1pu xpa-

HCHHWK B TCMHOM MCCTC pPaCTBOpP TOACH K YHOTDC@HCHI/HO B TCHCHHWC MCCHIIA.

Kucnora 6opnag mo [ OCT 9656.

CraHaapTHbIC pacTBOpPbLI dopa.

Pacteop A: 5,7154 r 60pHOI KUCTOTHI pacTBOpsioT B 300 ¢M”® BOJABI B MCPHOM KOJIOC BMCCTUMOCTBIO
[ 1M°, NOMUBAIOT BOMOM 10 MCTKHU W TCPCMCIIUBAIOT.

[ cM® cranpapTHoro pactBopa A conepxut 0,001 r 6opa.

Pacteop B: 10 cM’ pacTBopa A MCpcHOCIT B MCPHVYIO KOJOY BMccTumocThio 100 cm?, noiusaior 1o
MCTKH BOJOMU U TICPCMCLIMBAIOT.

[ cM® ctanpaptHoro pactsopa b conepxur 0,0001 r 6opa.

Pacteop B: 10 cM’ pactBopa b nepcHocaT B MepHYIO Kosidy BMecTUMOCThio 100 cMm®, n1o1uBaioT 10
MCTKM BOJOH U IepeMelIMBaIOT. | OTOBAT HCITOCPCACTBCHHO TCPCA MPUMCHCHHCM.

[ cM® ctanpaptHoro pactBopa B conepsxutr 0,00001 r 6opa.

4.3 llpoBenenne anaamsa

4.3.1 Tlpoucaypa pactBopcHUsI 00pas3la

Maccy HaBecku criaBa 0,25—1 r B COOTBCTCTBUM ¢ Ta0/MLCH | nmoMcluaroT B KBAapLCBbIM CTakKaH
BMccTUMOCTbhio 100 cM’, npuwiuBatoT 30 cM® CMECH XJIOPUCTOBOIOPOJHON U a30THOIM KUCJIOT B COOTHOIIIC-

Huu 3:1 uau 8:1, 2 cM® oprodochopHOl KMCTOThI, CTaKaH HAKPbIBAIOT KPBIIKON U3 droporuiacta u
PACTBOPSIIOT HABCCKY IPU VMCPCHHOM HarpcBaHUMU.
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Taonuua l

Maccosast nomast bopa, % Macca HaBecku, 1 PasbasieHue, oM AJII:IKP:OTT{HH ‘{HC’i:b 3 P
ODKCTpakUuu, CM
Ot 00,0005 no 0,001 BrITIOU. 1 50 25
Cgs. 0,001 » 0,005 » I 50 10
» 0,005 » 0,01 » 0,5 50 10
» 0,01  » 0,02 » 0,3 100 10
» 0,02  » 0,03 » 0,25 100 10

[Tocsie pacTBOpeHUS HABcckU npuiuBatoT 10 cMm® cepHoit kucaotel (1:1).

PacTBOp BHINIApMBAIOT A0 HAayajla BLIACJICHHUS [ApPOB CCPHOM KUCIOTBHI, OITOJACKMBAKT KPBILLUKY K3
(pbTOpOIIACTa U CTCHKU CTaKaHa BOJOM M CHOBA BBITIAPUBAIOT 10 MapoOB CCPHOM KUCIIOTHI.

CoJ1M PacTBOPSIOT B 5 CM° XJIOPUCTOBOJIOPOAHON KUCJIOTHI MPU HArpeBaHuU, npuiupaiot 30—40 cm?
BOJIbl 1 HAIrpCBAIOT 0 IMOJHOIO pacTBOPCHUS CoOJIcH. OT(PUIbTPOBLIBAIOT HCPACTBOPUMBIM OCTATOK 4Ycpce3
MJIOTHBIN (PUJIBTP B KBAPLCBbIU cTakaH BMccTUMOCTbIO 200 cM?, cTakaH OTTUPAIOT HCOOIBIIUM KYCOUKOM
(pUJIbTPA MAJTOYKON C PC3MHOBBIM HAKOHCYHUKOM. CTakaH U (PUILTP IIPOMBIBAIOT HCCKOJIBKO pa3 ropsuci
BOJOU. DPUILTP MOMCILIAIOT B IJIATUHOBLIM TUICIb, O30JISII0T, CKUTAOT U NpoKanuparoT rnpu 600—700 °C.
OcTaroK B TUTJIC CIUIABISIOT € 1 I yrjiekucioro Hartpud rnpu 950—1000 "C B teucHue 15—20 muH. [l1as
PACTBOPSIIOT B ropsiucii BojAc ¢ nodapicHUeM [—2 cM® XJI0pUCTOBOIOPONHON KUCJIOTHI [pU €1aboM Harpe-
BAHUU, MPUCOCAUHSIOT K (DUWIbTpATy M BbIIapuBaioT pacTBop a0 10—15 cm?. TTpubapisiioT HCCKOIbKO

Karejlb a30THOW KMCIOTHI M BBITIAPUBAIOT /10 BBLIICICHUSA MApoOB CCPHOU KUCITOTHI.
4.3.2 Tlpoucaypa oracicHUs 00opa OT OCHOBHBLIX KOMITOHCHTOB CILJ1aBa

Cosu pacTBOPsIOT B 30 ¢cM” BOABI ¢ JOBARICHUCM 5 CM® XJIOPUCTOBOIOPOIAHON KUCIOThI MPU HAIpC-
BaHUU, OXJIAXKAAIOT.

PacTBOpP MepeiMBalOT B MCPHYIO KOJIOY BMCCTUMOCTBIO 50— 100 cM? (tabauua 1), 1011MBAOT 10 MCTKH
BOJIOM M INepeMcelIuBaloT. PacTBOp OTMUABTPOBLIBAIOT YCPC3 CYXOU IJIOTHBIU (PUJIBTP B CYXVIO KBAPLICBYIO
KOJIOY, oTOpachiBasl NCPBBIC MMOPLIMU (PUIbTPATA.

AJTMKBOTHYIO 4acTb pacTBopa (radbauvua 1) rnmomMcliyaroT B JACJIUTCIbHYID BOPOHKY BMCCTUMOCTBIO
50—100 cm’, npuiusatoT 10 cm® pactBopa UTIMI/ wiu TMIT/I. JleauTe/ibHYIO BOPOHKY BCTPSIXHUBAIOT B
TCUCHMUC | MUH U ITOCJIC pa3/IC/ICHUS CJIOCB OPraHUYCCKU CIIOU, (PUJILTPYS UCPC3 CYXVIO BATy, CJIIUMBAIOT B
CYXYIO MCPHVIO KOJIOY BMCCTUMOCTBIO 25 cM”. DKCTPAKIMIO MOBTOPSIOT. OpraHuycCKUil c/I0il CIMBAIOT B
TY KC MCPHVYIO KOJOY. DKCTpAKT B KOJI0C ponusBaloT a0 McTkKU pactBopoM WMITMI A unu TMITA wu
[CPCMCLLIMBAIOT.

4.3.3 CrickrpodoroMeTpuycckas rnpolcaypa aHalimsa

ATMKBOTHVIO 4acTh 3KCTPakTa | CM° MOMCIIAIOT B CYXVIO MCPHVIO KOJIOY BMCCTUMOCTBIO 25 cM”,
npubapisior | cm® pactBopa 4,4’ -nuokcubeH3omwIMeTala Wi 4,4’-1MMCeTOKCUAUMOCH30MIMCTaHa, MepeMe-

HIXBAIOT, 100arngioT 0,5 cM’ CCPHOM KHUCJIOTHI, MCPCMCIIUBAIOT U OCTABRISAIOT Ha 2—2.5 4. 3aTcM pa3das-
NS0T 10 25 ¢M® 3TWIOBBIM CITUPTOM, MEPCMCIINBAIOT. M3MEpsIOT ONTUYCCKYIO MJIOTHOCTh OKPAIIICHHOTO
pacTBOpPaA Ha CIICKTPOMOTOMCTPC IPpU AJIMHC BOJHLI 440 HM MU Ha (POTOSJICKTPOKOTOPUMCTPC CO CBCTO-
(bUJIBTPOM, MMCIOLIMM O00JIacTb MPONycKaHUsS B UHTCpBaiac IJIUMH BOJIH oT 420 no 460 um. Toainuny
MMOTJIOLLIAKOUICTO CBCT CJIOS1 KIOBCTBI BBIOMPAIOT TaKMM 00pa30oM, YTOOBI ITOJYYUTH OINNTUMAIbHOC 3HAYCHMUC
OIITUYCCKOU TIJIOTHOCTHU.

B kadccTBC pacTBOpa CpaBHCHUS MCITONB3VIOT BOAY WU 3TUJOBBIU CITUPT.

Maccy 0opa HaxoIsT 10 rpaayupoBOYHOMY rpadUKy € VUCTOM ITIOINPABKHU KOHTPOJILHOTO OIILITA.

4.3.4 llocTpocHuc rpagyupoBOUYHOro rpagpuka

B kBapuecBbIc cTakaHbl BMCCTUMOCTbIO 100 cM

pacTBopa b 6opa, NMpuBCACHHLIC B TA0IUIIC 2.

3 [TOMCHIAQIOT OTMCPCHHDIC OO BCMBI CTaHAapPTHOI'O

Taonwuua 2

3

Maccosag nosis 6opa, % O0BeM crarpapTHoOro pactsopa b 0opa, cM
Ot 00,0005 no 0,001 BKITIOY. 0,00; 0,50; 0,60; 0,80; 1,00; 1,20
Cs. 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
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Bo BcC cTakaHbl PUJIUMBAKOT KUCIIOThBI, KaK [IPU pACTBOPCHUHU IIPOOLI, U JaJIcC [TOCTYIIAKOT B COOTBCT-
cTBUun ¢ 4.3.1—4.3.3.

M3 3HAYCHUS OIITUUYCCKOHN IJIOTHOCTH AHAJIM3UPYCMbIX PACTBOPOB BBIYUTAIOT 3HAYCHUC OIITUUYCCKOH
[UIOTHOCTU KOHTPOJIbHOTO OI1bITa. 10 HAMACHHBIM 3HAYCHUSAM OITTUYCCKOU [UIOTHOCTU U COOTBCTCTBYIO-
HIUM MM MaccaM 0opa CTpOsT I'paAyupoOBOYHBIN IpaduK.

5 ®dotomMeTpHYeCKHNii MeTO]1 onpeaeieHuss 6opa ¢ Am-pe3opuUHOM M THOHHHOM
npu Maccosbix a0Jsx ot 0,001 % no 0,05 %

5.1 CymnocTh MeT01a

MeceTo OCHOBAH HAa 00pa30BAHUU OKPALLICHHOIO KOMITJICKCHOI'O COCAMHCHUS 0opa ¢ ALLI-PC30PLIUHOM
1 TUOHUHOM TIipu pH 5.,0—5,2.

bop npcaBapUTCIbHO OTACISIOT OT OCHOBHBIX KOMITOHCHTOB CIUIABA 3KCTPAaKLUCU XJTOPOPOPMHBIM
PACTBOPOM 2-U30IIPOINUI-d-MCTWI-1,3-reKcananona unu 2,2,4-tpuMetui-1,3-1eHrajanoia ¢ rocjacayouici
PCHOKCTPAKUMUCH pacTBOPOM T'MAPOOKHUCH HATPHUS.

5.2 Anmaparypa, peakTHBbl U pACTBOPbDI

Kuciaora XJ1opucTtoBOgOpoaHas, pasoapiacHHasg :1.

Kucnora XJ10pucTOBOAOPOAHAS, PACTBOP MOJSIPHON KOHICHTpanuu 0,5 MOJb/IM".

Kucnora ykcycHasi, pacTBOP MOJSIPHON KOoHICHTpauu 0,5 MOIb/IM>.

Ammuak BoaHslil o 'OCT 3760 unu ['OCT 24147

AMMUAK BOAHbBII, pacCTBOP MOJSIpPHON KoHuecHTpauuu 0,5 Moiab/am’.

bydecpHbI pacTBOp. CMCUIMBAIOT PaBHBLIC OOBCMBI PACTBOPA VKCYCHOU KUCIIOTHI U pacTBOP aMMHUaka
1 ycraHapinuaroT pH 5,0—5,2 Ha pH-MeTpe 100aBjIcHUCM PCaKTUBOB YKCYCHOM KMCJIOThl MM aMMHAaKa.

Hartpusa ruapoxcun no [OCT 4328.

HaTtpust ruapokcua, pacTBOP MOJSPHOU KoHIlcHTpanuu 1,0 Moiab/am>.

Hatpus ruapoxcun, pactsop 20 r/am°.

AlLI-PC30PIUH, TUHATPUCBAS COJb, PACTBOP MOJSIpHON KoHucHTpauuu 0,001 Moab/aM?.

0,0494 r Au-pesopuuHa pactsopsiioT B 100 cm® BOIbI.

TroHMH 2-BOAHBIN, KPACUTCIIb AJISI MUKPOCKOIIMU, CIIMPTOBON PACTBOP MOJISIPHOM KOHLCHTpALUU
0,001 Moab/nm>.

0,029 r TuoHUHA pacTBOPsIOT B 100 cM’ 3TUJIOBOTO CITUPTA.

Conap auHarpucpas >TuacHAMaMUH-N, N, N’ N’-TeTpaykcycHO KUCIOTHI 2-BoaHasl (TpujioH b) 1o
[OCT 10652, pactBop MoaspHOU KoHleHTpanuu 0,05 Moib/am>.

[,86 r Tpuwiona b pacteopsior B 100 cMm® BOJIbI.

OcTajbHbIC PpCAKTUBLI, arraparypa 4 pacrBopnsl — 110 4.2.

5.3 llpoBeneHne anaansa

>.3.1 IlpuroropiacHuc UCIBITYCMOTIO pacTBOpa

Maccy HaBecku cruiaBa 0,2—0.5 r B COOTBCTCTBMU C TADAMLICH 3 MOMCILUAIOT B KBapliCBblM CTakKaH
eMecTuMocThio 100 em?, mpunuBaiot 30 M’ cMecH XJIOPUCTOBOAOPOAHON U A30THOIM KUCJIOT B COOTHOIIIC-
auu 3:1 win 8:1, 2 cm® oprodocdopHOl KUCIOTHI, CTAKAH HAKPBIBAIOT KPbIIKON U3 (pToporuiacta u
PACTBOPSIOT HABCCKY IMPU YMCPCHHOM HarpeBaHuu. [Tocse pacTBOPCHUS HABCCKHM MPUJIMBAIOT 8§ CM® CCPHOI
KUCIOTHI (1:1).

Taonwuna 3

Maccosag nosas 6opa, % Macca Hapecku, r Pasbaniieruce, CM®
Ot 0,001 no 0,01 BrITIOY. 0,5 50
Cr. 0,01 » 0,03 » 0,25 100
» 0.03 » 0,05 » 0,2 100

Jlanece nocrtyraror, Kak ykaszaHo B 4.3.1.

>.3.2 llpoucaypa oraciacHus 00pa OT OCHOBHLIX KOMITOHCHTOB CI1/1aBAa

Cosu pacTBopsiioT B 30 ¢M® BOIBI ¢ 10BABICHUCM 5 CM® XJIOPUCTOBOIOPOAHON KUCIOThI MPU HAIPC-
BaHUU, OXJIAXKAAIOT.

PacTBOp nepeauBaioT B MCPHYIO KOJIOY BMcCTUMOCTbIO 50— 100 cM® (tabnuna 3), 1011BAIOT 10 MCTKU
BOJIOM M IcpeMceLIUBaOT. PacTBOp OTMUIABTPOBLIBAIOT YCPC3 CYXOU IJIOTHBLIN (PUJIBTP B CYXVIO KBAPLICBYIO
KOJI0Yy, oTOpachiBas ICPBbIC IMTOPLUU (PUIbTPATA.

4
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3 3

AJIMKBOTHVIO 4acTb pactBopa 20 ¢M’ IMOMCLUAIOT B JACJIUTCIILHYIO BOPOHKY BMCCTUMOCTBLIO D0 CM”,
npuiuBaioT 5S—10 cm’ pactBopa UTTMT I unu TMITA. deauTenbHYIO BOPOHKY BCTPSIXHUBAIOT B TCUCHUC
|—2 MMH U MocJc pasaciiCHUS CJOCB OPraHUMYCCKHMM CJIOU CJIMBAIOT B JIPYIVIO ACJIUTCIIBHYIO BOPOHKY
BMCCTUMOCTbIO 50 cM’. DKCTpakT npoMbiBatoT B TcucHue 30 ¢ 10 cM® BOJbI, MOAKHUCICHHOUN XJIOPUCTORO-
NOPOAHON Win cepHoil kucaoToil (1 karuig kucaotel Ha 10 cm® Boabl). [TpOMBITBII OPraHUUCCKUI CIION
CJIMBAIOT B TPCThIO ICTUTCAbHYIO BOPOHKY BMCCTUMOCThIO 50 cm?, mpunusaioT 10 cM® pacTBOpa ruipoKcua
HATPpUS W IIPOBOISIT PCOKCTPAKLIMIO OOpa BCTPSIXMBAHMCM B TCUYCHUC |—2 MUH. OpraHMUYCCKUU CIIOU
OTOpPAaChIBAIOT.

BosHbIii LHICTOUHBINA CTION CAMBAIOT B CTAKAH BMCCTUMOCTbIO 50 cM”.

>.3.3 CriekrpodoroMeTpuuccKas Ipolciypa aHaaim3a

K ucnperryeMoMy pacTBOpY MpuinBaioT Boabl 10 20 cm?, 0,5 cMm? pacTBopa TpwioHa b, mepeMeuBaioT
1 ycraHapinusaroT pH 5,0—5,2 pacTBOpaMy XJIOPUCTOBOAOPOJAHON KHUCJIOTHI UJIM TUAPOKCUIOM HATPHUS HA
pH-MeTpe. 3arem n106aBagIoT TOUHO 5 M AllI-pe3oplivHa M | cM® THOHMHA, COICPXUMOC CTaKaHa Iepe-
HOCSIT B MCPHVIO KOJIOY BMCCTUMOCTBIO 50 CM’, OTOJIACKMBAIOT CTCHKM CTakaHa Oy(hCPHBIM PACTBOPOM,
AOJUBAIOT 10 MCTKHU 3TUM KC OV(PCPHBIM paCTBOPOM M IICPCMCIUIMBAIOT.

Uepes 18 4 u3MepstoT ONTUUYCCKYIO TUIOTHOCTh OKPAUICHHOTIO pacTBOpa Ha CIICKTPOMOTOMCTPC [PU
AJTMHC BOJHBI D10 HM MU HA (POTOSICKTPOKOIOPUMETPC B UHTCPBAJIC AJTUH BOMTH 490—530 HM. Tonuny
MMOTJIOLIAKOUICTO CBCT CJIOSI BBIOMPAIOT TAKUM 00pa30oM, YTOOBI IMOJIVYUTH OINITUMAIbHOC 3HAYCHUC OIITUYCC-
KOH IJIOTHOCTH.

B kauecTBC pacTBOpa CpaBHCHUS UCIIONB3VIOT pacTBOP KOHTPOJBHOIO OfbiTa. Maccy dopa HaxoasT

[0 I'palVUPOBOYHOMY I'paukKy ¢ y4CTOM ITOINPABKU KOHTPOJLHOTO OIIbLITA.
).3.4 llocTtpocHuce rpaayupoBOYHOTO rpaduka
B kBapleBbIc cTakaHbl BMCCTUMOCTBIO 100 cM

pacTBopa B dopa, npuBCJACHHBIC B TAOIMIIC 4.

3 [TOMCLHAIOT OTMCPCHHDIC OOBCMBI CTaHAapTHOIO

Tadonuuya4d

MaccoBag nosis dopa, % O0BeM cratpapTHoro pacrtaopa B Oopa, CM®
Ot 0,001 go 0,01 BrITIOU. 0,00: 0,50; 1,00; 2,00; 3,00; 4,00; 5,00
Cs. 0,01 » 0,05 » 0,00; 2,00; 4,00; 6,00; 8,00; 10,00; 12,00

Bo Bcc cTakaHbl MPUIMBAIOT KUCIIOTHI, KAaK MMPU PaCTBOPCHUHU MPOOLI, U JAJICC ITOCTYIAIOT B COOTBCT-
CTBUU C D.3.1—5.3.3.

[1o HallICHHBIM 3HAYCHUSM OIITUYCCKOU IIOTHOCTHU U COOTBCTCTBVIOLIMM MM MaccaM 0opa CTpOsT
rpaayUpPOBOUYHBIN I'padUK.

6 DoToMeTpHYECKHUIT METO/1 OoNpeaeseHus 00pa ¢ KYPKYMHMHOM IIPH MACCOBBIX
noasax ot 0,001 % no 0,05 %

6.1 Cymuoctbh MeTo0a

MeTo 0CHOBAH Ha 00Pas’oBAHMU OKPALICHHOTO KOMIUICKCHOTO COCAMHCHUS 0opa ¢ KYPKYMUHOM B
CpcAc JICASIHOU YKCYCHOM U CCPHOM KUCIIOT B IIPUCYTCTBUM YVKCYCHOKHUCIIOrO Oy(pecpHOro pacTropa.

6.2 Annmaparypa, peakTHBbI M PACTBOPDI

Hatpuit ¢pochoprHopaructokucisil no [ OCT 200.

CMmech VKCYCHO# 1 cepHoit kKueaoT (1:1): k 100 cM® yKCYCHOI KMCIOThI OCTOPOXHO, TIPU OXJTAXIICHUU
BONOK n106aBnsgioT 100 cM’ KOHIICHTPUPOBAHHON CCPHOU KUCIOTHIL. [ OTOBSAT HCITOCPCACTBCHHO MCpPC/
MTPUMCHCHHUCM.

AMMOHUH yKcycHokuceabid o 1OCT 3117.

BydepHblit pacTBop: 225 I YKCYCHOKUCIIOTO aMMOHUS pacTBOpsitoT B 400 cM® BOJIbI MpU HATPCBAH UM,
oXJ1aXIat0T, 106aBagioT 300 cM® YKCYCHOU KHUCIIOThI, MCPCHOCAT PACTBOP B MCPHVYIO KOJIOY BMCCTUMOCTbIO
[ 1M°, NOMBAIOT 10 MCTKH BOJIOU, MCPCMCIIMBAIOT.

Hatpuit propucteiit no FTOCT 4463, pactBop 40 r/nm’. XpaHsaT B cocyc U3 TOJIUATUICHA.

Kypkymun, pactBop 1,25 r/aM’ B vkcycHOU Kuciore: 0,125 r KYPKYMUHA PACTBOPSIIOT B 60 cM
YKCYCHOU KHUCIOTHI MPU C1adOM HarpCBaHMUU, OXJIAXIAIOT, IMCPCHOCIT B MCPHVYIO KOJOY BMCCTHUMOCTBIO
100 cM’, MOJMBAIOT A0 MCTKM YKCYCHOU KMCJIOTOM, MCpcMCIIMBAIOT. ['OTOBAT HCMOCPCACTBCHHO MCPC/
MTPUMCHCHHUCM.

3
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OcTa/lbHbIC pCcaKTUBLI, arnriaparypa M pacTBopbl — 110 4.2.
6.3 llpoBenenue anaamnsa

6.3.1 [lpuroropicHUC UCIIBITYCMOTIO pacTBOpAa

Maccy HaBecku cruiaBa 0,1—0.,5 r B COOTBCTCTBUMU € TAOJMLCH 5 MOMCILAIOT B KBapliCBbIM CcTakaH
BMccTUMOocTbhio 100 cM?, npuwiuBaioT 30 cM® CMECH XJIOPUCTOBOIOPOJIHON M a30THOM KUCJIOT B COOTHOIIIC-
Huu 3:1 wim 8:1, 5 cm® oprodocdhopHOil KUCTOThI, CTaKaH HAKPbIBAIOT KPBINIKOU U3 (rToporniacta u
pPACTBOPSIOT HABCCKY IPU VMCPCHHOM HarpcBaHUM.

Taonuuab

Maccosag nosis 6opa, % Macca Hapecku, r
Ot 0,001 no 0,01 BrJTIOY. 0,5
Cg. 0,01 » 0,025 » 0,2
» 0.,025» 0,05 » 0, 1

[Tocie pacTBOpcHUS HaBeckKW npuiupatoT 10 cm® cepHoit kucnotsl (1:1).

Jlanee rnmocrynaioT, Kak ykasaHo B 4.3.1.

6.3.2 CrnekrpodoroMeTpuuccKkas Mnpolciaypa aHaaus3a

Cosu pacTBopsiioT B 30 ¢M® BOIbI ¢ 10GABICHUCM 5 CM® XJIOPUCTOBOIOPOIHON KUCIOThI MPU HAIpC-
BaHUU, 1O0ABILIOT 3 I' POCHPOPHOBATUCTOKUCIIOTO HATPUS, HATPCBAIOT 10 KUIICHUS U OCTOPOKHO KUTISITIT
O] KPBIIKON B TCUcHUEC |5 MUH, OXJIaXAAI0T. PAacTBOP MepCHOCIT B MCPHYIO KOJIOY BMCCTUMOCTBIO 50 cM,
AOJUBAIOT 40 MCTKM BOAOH U IepeMcellurBaloT. PacTBOp OoT(OUILTPOBLIBAIOT YCPC3 CYXOU IJIOTHBLIU (DUALTP
B CYXVIO KBaplLCBYIO KOJIOY, oTOpachiBasl INepBbIC NMOPLUUN (PUIbTpAaTa.

6.3.2.1 IlpuroropincHue UCIIBLITYCMOTO pacTBOpA

AJTMKBOTHYIO 4YacTh pacTBopa | cM® MOMCIIAIOT B CYXOM MOJUA3TUICHOBBI COCY BMCCTUMOCTBIO
100 cM?, 106aBRISAIOT 6 CM® CMCCH YKCYCHOM M cepHOil kucaoT (1:1), 6 cM® pacTBOpa KypKyMUHA, MCpcMe-
HIXBaAsg MOCJC N00ABJICHUS KAXJIOTO PCakTUBA, M OCTABISIOT HA 2.5 4. 3arceMm npuiauBaioT | cm® oprodoc-
(DOPHONM KUCJIOTHI, IICPCMCLUIMBAIOT U OCTABJILIOT HA 30 MUH.

[TpunuBator 30 cM® BydepHOTo pacTBOpa, TUIATCALHO MCPCMCIIMBAIOT M ucpe3 15 MUH U3MCPSIOT
OIITUYCCKYIO IUIOTHOCTb OKpPaAUICHHOI'O pacTBOpa HA CICKTPOMrOTOMCTPC IMPU JIMHC BOJHBI D43 HM M Ha
(POTOBJICKTPOKOJOPUMCTPC B MHTCPBasC AJTUH BOJH OT 520 10 560 uM. ToniuuHy noriaoiuamliucro CBCT 10
BbIOMPAIOT TAKMM 00Opa3oM, YTOOBI IMOJIVIUTL OIITUMAJIBHOC 3HAYCHUC OINTUYCCKOU IJIOTHOCTH.

B kaudccTBC pacTBOpa CpaBHCHUS UCIIOJIbL3YIOT aIMKBOTHVIO YAaCTh pacTBOpa, B KOTOPOU OOp MpcaBa-
PUTCJIBHO TMCPCBCACH BO (PTOPUAHBIN KOMILUICKC.

6.3.2.2 IlpuroroBicHuc pacTBOpa CPaBHCHUS

AJIMKBOTHYIO YacTh pacTBOpa | ¢M° MOMCIIAIOT B CYXOi TTOJIMATUICHOBBIN cocyl BMCCTUMOCThIO 100 cM?,
nobagnsor 0,2 cM® pacTBopa (PTOPUCTOrO HATPUS, THIATCIBLHO MCPCMCIIMBAIOT U OCTARILIOT Ha | u.

JoGapnsioT 6 cM® cMecH VKCYCHOU U cepHoit kuciaor (1:1), 6 cm® pacTBopa kypkymuua. Jlaiee
MMOCTYIIAIOT, KakK yKaszaHo B 6.3.2.1.

Maccy 0opa HaxoIsT 10 rpaayupoBOYHOMY IpaUKy € VICTOM ITIONPaBKMU KOHTPOJIbHOTO OIIbITA.

6.3.3 [locTpocHuc rpaayupoBOYHOro rpaduka

B kBapiicBbIC CcTaKaHbl MOMCILUAIOT OTMCPCHHbBIC KOJIMYCCTBA CTaHAApTHOIro pacrsopa B 0opa 0,00;
0,50; 1,00; 2,00; 3,00; 4,00; 5,00 cm”.

Bo Bce cTakaHbl NMTPUIMBAIOT KUCIOTHI, KaK IIPU PaCTBOPCHUHU ITPOOLI U JajICC ITOCTVIIAOT, KaK YKa3aHo
B63.1u6.3.2.

[lo HallACHHBIM 3HAUCHUSM OIITUYCCKOM IUIOTHOCTU M COOTBCTCTBVIOLUIMM UM MaccaM 0opa CTPOST
rpaayUpPOBOYHBIN I'padUK.

7 O0padoTKa pe3y.ibTaTOB

7.1 MaccoByio gomio oopa X, %, BBIUUCISIOT IO (POPMYVIIC

X=22100, (1)

1

rac m — macca oopa, HalJAcHHas 10 IpaayupoBOYHOMY Irpaduky, TI;
m; — MAacca HABCCKM CILiaBa, T.



7.2 Hopwmbl morpcliIHOCTU U HOPMAaTUBBI KOHTPOJIS
1011 0opa NMPUBCACHBI B TA0IMIC 6.

Tadonuiab
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[TOITPCHIHOCTH PC3VJILTATOB U3MCPCHN MacCOBOU

B nipoueHTax

JlonyckacMbie

JlonyckacMbie

JlonyckacMbie

Jlomyckaemoe
OTJAUYUC PE3YJIb-

B

PACXOXKICHUS PACXOXKICHUS PACXOXKICHUS raTa BOCTIPON -
[orpeocTs MCXKY J1BYMS MCKIY HandOIb- | MCXKAY HaudOMIb- BCIICHIS ATTCC-
MaccoBag noJjst dopa PE3VJILTATOR Epesyﬂ};t'ra'rmm HLHIN A HA HLHN A Ha TOBAHHON Xxa-
a1 3 aHajau3a, Iojy- MCHBLIIIAM pe- MCHBLIIIAM pe- DAKTEPHCTHKH
YCHHBLIMU B pa3- | 3yJAbTaTaM¥ JIBYX | 3yjAbTaTaMy Tpex o
JAAYHbBIX YCJIO- MapasICIbHbIX MapasICIbHbIX Uédizmd?mﬂm
BUSIX oTIpeacacHNAN oTIpeacacHNAN 0 i‘:;zg};};w
Ot 0,0005 no 0,001 BrIiIIOU. 0,0004 0,0005 0,0004 0,0005 0,0003
Cg. 0,001 » 0,002 » 10,0007 10,0009 10,0007 10,0009 10,0005
» 0,002 » 0,005 » 0,0016 0,0020 0,0016 0,0020 0,0010
» 0,005 » 0,01 » ),0022 0),0028 0,0023 10,0028 0,0014
» 0,01 » 0,02 » 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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