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Meroan onpeneieHHs cepbl

Ferroalloys, metal chromium and metal manganese.
Methods of sulphur determination

OKCTY 0809

rocr
27041—86

Jara sBenenns 01.01.88

Hacrosiuuit craHaapT yCTaHABIMBAET KYJIOHOMETPUYECKHIA, TUTPUMETPUYECKMIA U MH(bPaKpacHO-a6-
COpOLIMOHHBII METOMIbI OTIPEAENEHUS CEPbI B (heppOCILIaBaX, METAUIMYECKUX XPOME M MapraHLe (Mpy Macco-

BO# mose cepnl ot 0,002 10 0,6 %).

(A3menennasn penakuus, Usm. Ne 1).

1. OBIIIME TPEBOBAHU S

1.1. O6uiue TpeboBaHus K MeTonaM aHannsa — rio FOCT 28473.
1.2. JIabopaTopHas 1mpo6a 1oJKHa ObITh IPUTOTOBNIEHA B COOTBETCTBUH C Tabi. 1, ¢ pasMepom yacTull,
MPOXOIALIMX Yepe3 cuTo ¢ ceTkoii o F'OCT 6613.

Taobnuua 1

AHaTU3NpyeMbIil MaTepuan

Xapakrepuctrka nabopaTopHo

Pasmep cTOpoHBI sfiueiiku B

npobkt cBeTy, MM (HOMEp CeTKH)
®eppoHnobui, heppoxpoM yriepoaucThii TMopowok 0,080
M a30THPOBAHHBIN, comepxXallluii azota 4 % u (Ne 008)
bonee
DeppoXpoM OCTABHBIX MAapoOK CTpyxKa TONUIMHONI He Goiee 1,600
0,2 MM, pa3MesibyeHHas B ara- (Ne 1,6)
TOBOU CTyMKe
DeppoCHTUKOXPOM, (HEPPOCHIMKOIIUPKO-
HU#, Geppocuauumil, heppocunMKoMapraHell, IMopowmok 0,160
(eppomapraHell, ¢eppoTHTaH, heppoMonud- (Ne 016)

JieH, (eppoBaHaguii, deppoBonbdpaM, CUIH-
KOKaJlbLUMH, (heppobop, MapraHey MeTallu-
YECKUN U a30TUPOBAHHBIN

XpoM MeTaJUIM4eCKHi

CTpyxXKa TOJNUIMHONM He Gonee
0,5 MM, MOAroTOBJIEHHAs TO
T'OCT 23916

H3nanne oduumanpHoe
*

ITepeneyaTka BocnpemeHa

© H3zparenscTBo cTaHAapToB, 1986
© UIIK H3parenbcTBO cTaHAapToB, 1999
[Tepensganue ¢ IaMeHeHUSIMU
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2. KYJIOHOMETPUYECKHUHN METO/I

21. CymHOCTb MeTOdA

MeToa 0CHOBaH Ha CXXHMIraHMy HaBECKH (heppocIUiaBa UK MeTajlla B TOTOKE KUCI0POA TIPH TEMIIEPATY-
pe, YKaszaHHOI B Ta6. 2.

O6pa3oBaBLIMNCS NP CXXUTAHUM CEPHUCTBIN a3 BHITECHSETCS [IOTOKOM KHMCJIOPOAa B COCYA, CONEPXKA-
UM MOTTIOTUTENBHBINM PACTBOP C ONpeAeICHHRIM HaYanbHbIM 3HaYeHHeM pH.

B ycTaHOBKE JUIs1 KYTOHOMETPUYECKOTO TUTPOBAHUS U3MEPSTIOT KOJTUYECTBO 3IEKTPUYECTBA, HEOOXO/ 1M~
MO€ [UISl BOCCTAaHOBJICHUSI HCXOMHOTO 3HaYeHust pH, KoTopoe n3MeHseTcst 3a cueT 00pa30oBaHUs KMCITOTHL.

KonuyecTBo orpeneieHHOro 3/eKTpHUUecTBa MPporopLUOHATBHO MaCCOBOM 107e Cephl B HaBeCKe MPOOEI.

22 AnnmapaTypa, peakKTHUBB U pPacTBOPH

Dxkcnpecc-aHanusatop tvna AC 7012, AC 7412 B KOMIUTEKTe C yCTPOUCTBOM cxuraHus YC-7077,

JlonyckaeTcst IpUMEHSTh aHATIM3ATOPbl ¥ YCTPOMCTBA CXKUTaHUS IPYTUX THUIIOB.

Kucnopon TexHuueckuit U3 KUCAOPOAONPOBOAA WK OANIOH ¢ KUCIOPOJOM, CHAOXKEHHBIH pelyKIIOH-
HBIM BEHTHJIEM.

TpyOKM OTHEYTIOPHBIE MYUTUTO-KPEMHe3eMUCThIe UTHHOH 650—800 MM ¢ BHYTpEHHMM JMAMETPOM
18—22 MM, MpoKajieHHbIE TPU paboueil TeMnepartype NPy MPONyCKaHUM Yepe3 TPYOKY KMCIOpoaa 10 OTCYT-
CTBUsI MOKAa3aHMs Ha Tabyio npudopa.

JNonouku dapdopossie Ne 2 mo TOCT 9147, npeasaputenbHO MPOKAIEHHbIE B MYQeIbHOM NeYy IpH
temrieparype He Hike 900 °C B TeyeHne 3—4 4, XpaHsT B 9KCUKATOPE.

Ipu onpepenenuu cepol 0,1 % 1 MeHee JI0I0YKH TPOKATMBAIOT B [IOTOKE KMCIOPOAA HENOCPEACTBEHHO
TIEpea aHATM30M TpK paboueii TeMriepaType.

Bapuit xnmopuctbiii mo TOCT 4108.

Kanuit xnopuctoiit o N'OCT 4234.

Kucnora consiHast mo TOCT 3118, pacTBop ¢ MonsspHO# koHueHTpanuei 0,1 Monb/aM’.

Bogopoaa nepexucs o F'OCT 10929.

IInaBens. B kauecTse rIaBHA MOTYT OBITH MCITOJIb30BAHBL:

3Kee30 METAJUIMYECKOE WU KapOOHWIBLHOE;

meau (IT1) oxuch B Buae nopouika rno NOCT 16539, mpoBosOKM MM paHys, NMPOKajeHHas Npu
temreparype (800+20) °C B reueHue 3—4 u;

BaHAAMS ISTUOKKCD, MPOKaNeHHas ipu Temriepatype (450£20) °C B TeyeHne 3—4 u;

onoo Metayuinueckoe 1o FTOCT 860.

COOTHOLIEHNE COCTABHBIX YacTeil M1aBHs!, a TAKXKe COOTHOILUEHUE MACChl HABECKU C TJIABHEM MPUBEAC-
HbI B Ta071. 2.

JlormycKaeTcsl MPUMEHSITh APYrUe TIABHU B IPYIMX COOTHOLUEHWSIX C HABECKOM.

MaccoBasi J0JIsI Cepbl B IUTABHSAX He JO/KHA MPEBbILIATH BETMUMHbI JOMTYCKAEMbIX PACXOX/IACHWH, NPU-
BEJICHHbBIX B Ta0MN. 4;

PacTBOpbl MOIJOTUTENbHBIA ¥ BCIOMOTaTebHbIA, FOTOBSAT COMTACHO MHCTPYKUMK, TpUIaraeMon K
DKCIpecC-aHaIU3aTopy.

(M3menennas penakous, W3m. Ne 1).

23.M1poBeneHue aHanu3sa

B JI0A0YKY MOMEILAIOT HABECKHU MPOOHI 1 IUTABHS MacCOM, YCTAaHOBJIEHHO B COOTBETCTBUM C Tab1. 2.
3aTeM J10404KY MOMELLAIOT B HauGosee HarpeTyio 4acTh TPYOKM Meuu 1 Cpasy ke 3aKpbIBAloT 3aTBOPOM.

VCTaHABIMBAIOT TIOKa3aHME HHAMKATOPHOTO LU(poBoro tabno Ha «0» ¥ cKUraloT npoby IpH COOTBET-
CTBYIOLLIEH TEMIIEPAType, NPHUBEAECHHOIL B TaO. 2.

B npoliecce cxxuranus npo6bl Ha 1 POBOM TabJIo OCYILECTBISETCA HENPEPBIBHBIA OTCYET TIOKA3aHUH.
AHAIU3 CYUTAETCA 3aKOHYEHHBIM, eC/I IMPPOBbIE TOKA3aHUs Tabs0 3a | MUH U3MEHSIOTCS HA BEJIMMMHY, He
TPEBBILAOILYIO BEJIMYUHY XOJOCTOTO cyeTa Npudopa. 3annchiBAIOT Pe3y/IbTaThl aHAAN3a 110 TTOKA3aHUAM
TabJ10, OTKPHIBAIOT 3aTBOP U M3BIIEKAIOT JIOAOUKY.
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Taonauima 4*

IMorpewHocTs Jlonyckaemoe pacxoxaeHue, %
aﬁ:ﬁg?iml; ABYX CPEtHAX ABYX Tapajieib- | Tpex napai- pe3y/bTaToB
MaccoBas fons cephl, % > 7% | pe3y/bTaToB aHATM- | HBIX OMIPElENEHUi|  JeNbHBIX CTAHAAPTHOTO
34, BBITIOAHEHHBIX B d, onpeneTeHH o6pasta ot
DA3THYHBIX YCIOBHMAX d ATTECTOBAHHOTO
d, 3HayeHus &
Ot 0,002 oo 0,005 BI04, 0,0012 0,0015 0,0012 0,0015 0,0008
Cs. 0,005 » 0,010 » 0,0016 0,0020 0,0017 0,0020 0,0010
» 0,01 » 0,02 » 0,004 0,005 0,004 0,005 0,003
» 0,02 » 0,05 » 0,006 0,008 0,007 0,008 0,004
» 0,05 » 0,1 » 0,012 0,015 0,012 0,015 0,008
» 0,1 » 0,2 » 0,016 0,020 0,017 0,020 0,010
» 0,2 » 0,5 » 0,024 0,030 0,025 0,030 0,016
» 0,5 » 0,6 » 0,03 0,04 0,03 0,04 0,02

24.06pa6GoTKa pe3ynIbTaToOB
2.4.1. MaccoByIo 100 cepbl (X) B MPOLIEHTaX BBIYUCIIAIOT I10 dbopmyne

_m(a-a)

=S,

Iiie m, — Macca HaBeCKU CTaHIapTHOTo 06pasua, 1o KOTOPOW OTTpadyMpoBaH MpHoop, T;
4 — MOKA3aHye IPUOOpa P¥ CXUTAHKU aHATU3MPYEMOTo obpasua, %;

a, — TIOKA3aHye IPHBOPA IPH TPOBEICHUH KOHTPOMILHOTO OIbITA HA 3arPA3HEHUE peaxTuBoB, %;
m — Macca HaBeCKU aHAIN3NpYEMOTo 06pasLia, T.

2.4.2. HopMbl TOYHOCTH 1 HOPMATHUBbI KOHTPOJISL TOYHOCTH ONPEACICHHS MacCOBOI1 JOJIU Cepbl IpUBELe-
HbI B Ta01I. 4.

X

3. TATPUMETPUMECKAY METO/L

31.CymHOCTbL METO A

MeTox OCHOBaH Ha CXMIaHMM HaBeCKH (heppoOCILIaBa WM METAJLIA B [TOTOKE KMCI0POAA TPH TeMriepary-
pe, YKasaHHO# B Tab. 2, NOIJIOLIEHUY 06pasyoLIeiics JBYOKMCH CEPbl BOLOM WY paCTBOPOM CEPHOKHUCIIOTO
Kausl B TIPUCYTCTBUMH [E€PEKHCH BOLOPOJA, MMOCIENYIOLIEM TUTPOBAHUM CepHUCTOM KUCIJIOTBI paCTBOPOM
fiomMI-HionaTa Kands B TPUCYTCTBMY MHAMKATOpPA — KpaxMmaia WK, COOTBETCTBEHHO, CEPHOI KUCIIOTbI
pacTBOPOM TeTPaGOPHOKHCIIOTO HATPHsl, B MPUCYTCTBAN CMECH MHAMKATOPOB.

32,AnnapaTypa, pPeakKTUBB MU pacTBOPDH

{5151 IpoBeIeHMsE aHAIN3a TIPUMEHSTIOT YCTAHOBKY, CXeMa KOTOpO# MPHBEAEHA Ha YEPTEXKE.
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* TaGnuua 3. (Mckmogena, Ham. Ne 1).
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Cre/gHHbIE YaCTU YCTAHOBKM COEOMHSIOT BCTHIK MPU MOMOLIM OTPE3KOB PE3MHOBBIX TPYOOK TakK,
YTOOBI MPOAYKTHI CXUTAHMS HE HAXOMWIUCH B COMPHKOCHOBEHUH C PE3NMHOBBIMU TpyOKaMH. Bo u3bexanuu
HarpeBaHUsA KOHLIOB TPYOKU TOPLIEBBIE MOBEPXHOCTH TI€4H MPHUKPHIBAIOT aCOECTOBBIMU SKPaHAMHU, a KOHIIbI
TPYOKM OXJTaXA3IOT BJIAXKHBIMU TIOJI0CKAMU XJIOIMYATOOYMAXKHOM TKAHU WM APYTUMU TTONXOASIIUMM OXJ1aX-
JAIOIUKUMHU YCTPOHCTBaMHU.

YcTaHOBKa COCTOUT U3 CIIEAYIOILMX 3JIEMEHTOB: CTAILHOTC 6ATTOHA C KUCIOPOIOM WIH KUCIOPOIOIIPO-
Bofa /, CHaGXXEHHOTrO PeAYKIIMOHHBIM BEHTWIEM 2 M MAHOMETPOM 3; IPOMBIBHOM CKJISIHKHU 4. 1, comepxalteii
PAcTBOP MApraHLIOBOKUCIIOTO KaIUs B paCTBOPE THAPOOKUCH Kamus. JIOMycKaeTcst IPUMEHATh CYXYIO OYUCTKY
KUCJIOpOoa, M1 Yero NPOMBIBHYIO CKIISHKY 4.1 3aMeHsttoT U-06pa3Hoit Tpy6Koii, HAITOMHEHHOM B NEPBOi
MOJIOBMHE I10 HAIIPABJIEHHUIO [TOTOKA KHCIOpOoAa achecToM, MPOITMTAHHBIM OKCUIOM MapraHiia, a BO BTOpOi —
006€3BOXXEHHBIM XJIOPUCTBIM KAbLMEM; KOJIOHKU 4, 3aTIONMHEHHON B HUXXHEH YacTu aCKapuTOM, a B BEPXHEN
— aHTUAPOHOM; PEOMETPA WM Ia30BOTO CYETYUTKA 5; TPEXXCQIOBOTO KpaHa 6 IS MyCcKa KUCIopoIa B MOINI0-
TUTEIBHBIN COCY/ Yepe3 Meyb UM MUHYS 11e4b; ey TPyO4YaToil TOPU3OHTAILHON ¢ CHIIMTOBBIMM HarpeBaTe-
asMu 7, obecnevyMBalOlUMMHK Harpes 1o Temnepatypsl 1400 °C; tpancdhopmaTopa &, TpyOKH OTHEYIIOPHOM
MYJUIMTO-KpeMHe3eMucToit 9 uimHo# 650—800 MM, ¢ BHyTpeHHUM AuaMeTpoM 18—22 MM, KOHILIEI KOTOPOH
IOJKHBI BhICTyNaTh Ha (190+10) mm; nonouku dapdoposoit 10 mo I'OCT 9147, Ne 2, npeasapUTeNbHO
MpoKaJeHHO! B My(deNnbHOl nieuu nipu teMieparype He Huxke 900 °C B reyeHue 4—5 4, a 3aTeM B ITOTOKE
KMCJIOpOJia B TEUEHUE 5 MUH I1pM paboveil TeMnepaType; pe3uHOBOM TPYOKHU JUIS ITOJAYM KUCJIOPOAA depes
0apboTaxxHy0 TPYOKY B TOIJIOTUTENBHBIA COCYN, MUHYs Neuyb /[, TepMOTIaphl C TEPMOPETYIATOPOM IS
KOHTPOJ1s1 TEMIIEPATYpPhI Meur 12, CTEKIIIHHOM TpyOKU, 3aITOTHEHHOM CTEKJIOBATOM I OYUCTKU CMECH Ia30B
OT OKCH/IOB, 00pa3yIoLIMXCs IPY CXKUTraHUU 13; KpaHa Ui U30IMPOBAHMS ITeYM OT IOMIOTUTEIBLHOIO COCyNa
14, nornoturensHoro cocyna 15, Beicotoit 250 MM u nuamerpoM 30—50 mM; Gropetku 16; cocyga uid
pactBopa cpaBHEHUS BEICOTOM 250 MM u muamerpom 30—50 mm 17, Jlonyckaercst pMeHEHUE [TOITIOTHTEb-
HOTO cocyaa Ipyroit popmel 6e3 cocya CpaBHEHUA.

Kprouok H3 XaponmpoyHOW HUIKOYIJIEPOAMCTONM IIPOBONIOKM AHAMETPOM 3—5 MM, UIMHOM
500—600 MM, ¢ moMoiIbI0 KOTOpOro apdopoBble JIOA0YKH ¢ IIPO6Oit U IJIaBHEM NIOMEIIAIOT B TPYOKY U
CXUTaHHUA U U3BJIEKAIOT U3 HEE.

Kanus runpooxuce mo F'OCT 24363 u pacTBop ¢ MaccoBoit KoHLeHTpauueir 100 r/oM3.

Kanuit mapranuosokucisiii o F'OCT 20490; pacteop ¢ MaccoBoit KoHlleHTpauueit 40 r/oM° B pacTBope
I'MIPOOKHMCH Kajusl ¢ MacCOBOM KoHLeHTpauueit 100 r/am.

Mapraniia (IV) oxucs no T'OCT 4470.

MarHuit XJIOpHOKHCTIBINA 6€3BOAHBIN (ARHTUIPOH).

Kannit cepaokucnniii mo F'OCT 4145.

Kucnora constias no I'OCT 3118.

Kammit togucteiit o FOCT 4232,

Kamuit nonnoBatuctokucabiid no F'OCT 4202,

Bonopona nepekucs no FOCT 10929,

CnupT 3TWIOBHIH peKTUUKOBaHHBIN TexHudeckuit mo F'OCT 18300.

IloroTUTEABHBIA PACTBOP: 5 I' CEPHOKMCIIOro Kajlus pacTBOpSIOT B 200 ¢M? NPOKUITIYEHHON BOJBI,
npubassior 100 cMm? pacTBopa mepeKHcH BOZOPOIA M AOBOILT A0 2,5 AM IPOKUIITYEHHOM BOIOM.

Kpaxman pactsopumsiii mo TOCT 10163, cBexXeNnpUroTOBIEHHBIN pAaCTBOP ¢ MACCOBOI KOHLEHTpaLleii
0,5 r/nm*: 0,5 T pacTBOpHMOro Kpaxmana cMeinuparot ¢ 50 cm? xononHoi Bogsl. ITonydeHHYIO CycieH3nIo
BJAMBAIOT B CTaKaH, comepxalunii 950 cM® kunsieit Boasl, pubasnsioT 10 cM? cONAHOMN KMCIOTH U KUIIATAT
2—3 muH. ITocne oxnaxzaeHus NpuOABSIOT pacTBOp HOMUI -ifofaTa Kanus A0 NoaydeHus 6aeqHo-ronyboi
OKpacKM pacTBOpa U MepeMelluBaloT, '

MeTH0BbIi KPacHBI.

MeTuneHOBbI CHHHUH.

Cumech uHauKaTopoB: 0,1 r METWJIOBOIO KPacHOI0 pacTBOPSIOT IIPHU NiepeMEIMBAaHUM U HarpeBaHUU B
300 cm? 3TUIIOBOTO CITMPTA U CMEIIMBAIOT C pacTBOPOM, coaepxawnm 0,05 r metmneHoBoro cuHero B 50 cm?
BO/IBI.

Kanbuuii XJ10puCThIi.

AcKapur.

Kanus flonya-iiogat, TMTpOBaHHbBIE PACTBOPHI.

Pacteop A: 0,1110 r HomHOBaTOKHCNOro Kamwus, 5 r Hoaucroro Kanus ¥ 0,4 r ruApoOKHCH Kalus
MMOMELIAIOT B CTaKaH BMeCcTUMOCTBI0 250 cM® 1 pactBopsioT B 100 cm? Boast. PacTBOp nepeHocsiT B MEpPHYIO
KOJIGY BMECTHMOCTBIO 1 AM®, JONMMBAIOT IO METKM BOJOW U TIepeMelInBaloT. PacTBOp XpaHAT B CKJISHKE U3
TEMHOTI'0 CTEKIA.

1 cm?® pacTBOpa A coorBetcTByeT ~ 0,00005 1 cepsl.
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Pactsop b: 250 cM® pacTBopa A pa30aBiAioT B MepHO# Konbe Bogo# 1o 500 cm’.

1 cM? pactBopa b coorsetcTyet ~ 0,000025 r cepbr.

MaccoBylo KOHLIEHTpALMIO pacTBopa A win b itogua-fonaTa Kanus yCTaHaBAMBAIOT IO CTAHAAPTHOMY
obpasuy B coorBeTcTBUU ¢ TpebosaHueM [OCT 28473.

MaccoBy1o KOHLEHTpaUuio pacTBopoB A unu b itonua-itonata kanus (7) B rpaMmax cepbl Ha Kyoudec-
KWl CAHTUMETP BBIYUCIIIIOT IO (OpMyJie

T= c-m
T - ¥1)100°
rZie ¢ — MaccoBasl OIS Cepbl B CTaHAAPTHOM o6pasle dheppociiaBa Wi Metauia, %;
V — 06beM pacTBOpa HOAUA-iogaTa Kalusl, U3PacXO0BaHHBII Ha TUTPOBAHUE CEpbl, COAepXKalleics B
HaBeCKe CTaHAapTHOro obpasia, cM3;
V, — obbeM pacTBopa HoaMa-HOxATa KA/IMS, M3PACXONOBAHHBI HA TUTPOBAHME PACTBOPA KOHTPOJIBLHOIO
OITBITA, CM?;
m — Macca HaBeCKH CTaHAapTHOTo o0OpasLa, .

Harpuit rerpabopHoxucnbiii o FOCT 4199, TUTpOBaHHBIE PACTBOPKI.

PactBop A: 0,5947 r peakTrBa pacTBOPSIIOT B MEpHO# Konbe 1 AM® MPpeABapUTEIbHO IPOKUIIAUEHHO
BOJIbI.

1 cM® pacTtBopa A cootBetcTayeT ~ (,00005 r cepsl.

Pacrtsop b: 250 cM® pacTBopa A pa30aBiasiioT B MepHOI KonGe Bogoi 1o 500 cM’.

1 cm® pactBopa b cootBetctByer ~ 0,000025 r cephl.

MaccoByo KOHLEHTPALMIO pacTBOpoB A unn b terpabopHokucioro Hatpus (7) B TpaMMax cepsl Ha
KYOMUYECKMI CAHTUMETP PacTBOpa BBIYMCISIOT 1o dopmyine 2, rae V' u V, — cooTBeTCcTByIOLINE OOBEMDI
pacTBopa TeTpaGOPHOKHCIOrO HaTpUs.

ITnaseHb. B xauecTse M1aBHA MOTYT ObITh HCIIOJIL30BAHBL:

2KeJIe30 METANTHYECKOE WM XKeJe30 KApOOHWIBHOE;

mean (II) oxucr B Buae nopoiuka no F'OCT 16539, nmpoBosoku WM rpaHy/l, MPOKaJeHHAs IIPH
temnepatype (80014:20) °C B Teuenue 3—4 u;

BaHAIUS NIATHOKHCH, NPOKaTeHHas npy Temrepatype (450120) °C B reueHue 3—4 u;

onoso metanyeckoe o FOCT 860.

COOTHOLLEHHE COCTABHBIX YACTEH MIABHS, @ TAKXKE COOTHOLIEHHE MACChl HABECKH C TJIaBHEM IpUBELE-
HEBI B Ta0I. 2.

Homnyckaercs IpUMEHSTE APYTHE TUIABHU B IPYTMX COOTHOLIEHUSIX C HABECKOM.

MaccoBas 104 cepbl B IUIABHSIX He TOJDKHA MPeBhILATH BeTHUMHBI TOMYCKAEMbIX PACXOXIEHUH, TIpU-
BeJIeHHBIX B 12011 4.

(U3menennasn pepakus, Mam. Ne 1).

33. ToaroToBKa K aHamu3y

3.3.1. YcTaHaBAMBAaIOT pabodyio TeMIIEPATYpy I1eYU U MPOBEPSIIOT YCTAHOBKY Ha repMeTHYROCTL. s
3TOTO B HATrPETYK TPYOKY M3 ra30BOM CHUCTEMbI NMPH NMOMOIUM KpaHa 6 MOAAIT KMCIOPOA IIPA 3aKPHITOM
KpaHe /4. YCTaHOBKY CUMTAIOT FEPMETUYHOMN, €CM B NMPOMBIBHOW CKIIAHKE 4./ Yepe3 HEKOTOpOe BpeMs
NPEKPATUTCH MOSIBIEHUE NY3bIPEKOB rasza. B MpoTHBHOM cilyyae YCTaHOBKY CJIEAYET pasobparh, MPOBEPUTD
CTEKJISIHHBIE CTBIKH, KpaHbl, CMA3aTh UX Ba3eJIMHOM, COOpaTh YCTAHOBKY M CHOBA NPOBEPUTH FEPMETUUHOCTb.

IMepen nposeeHHEM aHAIM3a KOHTPOJIUPYIOT MTOJTHOTY BITOPAHUS Cepbl U3 TPYOKH.

3.3.2. Tlpu npuMeHeHUH TUTPOBAHHOTO pacTBOpa HOAMI-ioaaTa Kanus B MOMMIOTUTENLHBIN COCyl 1
coCyl cpaBHEHMsI HamuBaoT no 50 cM> pacTBOpa KpaxMalia, OKpalleHHOTO HOAMA-H0IaTOM Kalus A0 CBET/I0-
rojy6oro LBeTa. 3aTeM 4Yepe3 NMOrJIOTUTEbHBIN COCY/ [TPOMYCKAIOT MNOTOK KMCIOPOaa C yMEPEHHOM CKOPOC-
Thio. Eciu yepe3 4—5 MMH OKpackKa pacTBoOpa B MOTTOTUTENbHOM COCYIE NCUYE3aeT, TO J0GaBIAI0T PacCTBOP
Hoxua-itonarta A0 NMOJy4eHUs: CBETIIO-TOIY00M OKPacKH pacTBOPa U BHOBB MPOMYCKAIOT KUCIOPOA. YCTONYM-
BOCTb OKPACKM PACTBOPA B MOIVIOTUTEILHOM COCYAe CBUIAETENbLCTBYET O NOJIHOM BBITOPAHUU CEPBI U3 TPYOKH.

3.3.3. I1Ipu npMMeHEeHUH TATPOBAHHOTO PACTBOPA TeTPaOOPHOKUCIIOTO HATPUS B ITOTJIOTUTENIbHBIN COCY]
HanuBaloT 50 cM3 MOMIOTUTENBHOIO pacTBOpa U 5—6 Karenb pacTBopa cMecy MHAMKaTtopos. K pacTsopy
Npu6aBIFIOT HECKOJIBLKO Karlesib pacTBOpa TeTpaGOPHOKMCIOrO HATPHUS 10 U3MEHEHHS OKPACKM pacTBOpPA B
CBET/I0-3eJ1eHy10. B npotLiecce npuGaBieHUs pacTBOpa TeTPaGOPHOKUCIIOTO HATPHS MPOITyCKaHWE KUCTIOPO/A He
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NPEKPALIAIOT. YCTORYHBOCTb OKPACKU PACTBOPA B MOTJIOTUTEILHOM COCYIE CBUIETE/ILCTBYET O IIONTHOM BBITO-
PaHWUU CEPbI U3 TPYOKH.

34. Il poBeaeHue aHanusa

3.4.1. B 1000YKy TOMELIAIOT HABECKU MPOOLI U [UIABHS MacCCOM, YCTAaHOBJIEHHOM B COOTBETCTBUY C
TabJ1. 2. 3aKpBIBAIOT KpaH /4, COEAMHSIOLIMIA [TeYb ¢ TOMNIOTHTEIbHbIM cocynoMm 15, KpaH 6 IOBOpaYUBAIOT B
TOJIOKEHHME, [TPK KOTOPOM KHCOPOA NOCTYMACT B TIOIOTUTENbHDBIIA COCY/L Yepe3 Tpy6Ky 7/ 1 BepXHUIL OTBO/L
6ap0oTaxXHOI TPYOKU 15.3, MUHYSI I1e4b.

OTKpBIBAIOT MYJUTUTO-KPEMHE3EMUCTYIO TPYGKY, IOMELLAIOT JIOAOYKY C HABECKOM U IJIaBHEM B Hanbo-
Jiee HAYPETYIO YacTh TPYOKHU, 3aKPIBAIOT META/UIMYECKIM 3aTBOPOM MM PE3NHOBOM NPOGKOIL 1 MPOOJIKAKOT
HarpeBaHMne HaBECKM Mpy paboyel TeMrepatype, IpUBEIEHHOM B Tab. 2 npubnusurensuo 30 ¢ 6e3 OCTyTa
KUCJIOpOJA. ‘

Bo Bpemsi HarpeBaHus 06pa3La ra3 moyKeH 6apOOTHPOBaTh B MOMIIOTUTENLHOM COCY/IE, HE JAOMyckKas
MOIIOLUCHUS! ABYOKHUCH cephl B bapGoTaxHOM Tpy6ke. [T0oBOPaYnBAIOT KPaH 6 B IOJNIOXKEHHE, MPH KOTOPOM
KHCJIOPOM IIOCTYIIAET B Me4b, 3aT€M OBICTPO OTKPBIBAIOT KpaH /4 ¥ MPOMYCKAOT NOTOK rasa 4Yepes NorjaoTu-
TENbHbIA PacTBOP. [l1si KOHTPONS CKOPOCTH OAAYM KMCIOPOA CIEAYET UCTIONb30BATD PEOMETP U MOIEPKU-
BaTb pacxonx kucjaopona 1,5—2 am?/MuH.

Korna cepHUCTBII Ta3, MOCTYnAOWMI U3 MEYU B NMOTAOTHTEbHbII COCyl, HAYHET 00eCLBEYNBATh
HICKHUA CIIOM XHIKOCTH, U3 GIOPETKH MO KAI/IsIM NPHOABIISIIOT pacTBop Hoaun-Homara Kajausl ¢ MacCOBO
KOHLIEHTpALIKeii N0 cepe, IPUBENEHHOMH B TaBJ. 5, CO CKOPOCTBIO IIPH KOTOPOI KUAKOCTb BCE BpeMsI OCTaBa-
71ach 6bl CBETIIO-TONY60rO0 LBeTa. TUTPOBAHME CYMTAIOT 3aKOHYEHHBIM, KOIIA HHTEHCHBHOCTE OKPACKH pa-
CTBOpa B 000MX cocynax OyneT oNMHAKOBOM, He ucyesarowieit B Teuerne 1 Mun. JUis MONHOTH CKUIAHUS
HABECKK KHUCIOPOL MOMAIOT €LUE B TeYcHUe | MUH. EC/IM MHTEHCUBHOCTL OKPACKM pacTBOpa He YMEHDbIUUTCSI,
AHaJIN3 CYMTAIOT 3aKOHUEHHBIM.

Tabnuua 5

Maccopast KOHLeHTpauMs pacTBopa HOAMA-WOMAT KaTUd MAK

Macca cepel, COOTBETCTBYIOLIAsI HABECKE MPOOGHI, T S
TeTPaGOPHOKUCIIOTO HATPHUs, r/cM

Ot 0,00002 o 0,0003 0,000025
Cs.0,0003 » 0,001 0,000050

ITpu NpUMeHEHUH TUTPOBAHHOTO PaCTBOPA TETPAGOPHOKHUCIIOTO HATPHsl OKPACKA NOIJIOTUTENBLHOTO pa-
CTBOPA U3MEHSIETCs U3 CBCTIIO-3€/IEHOM B MAIMHOBYIO. B 5TOM cyyae prbaBIisiioT pacTBoOp TeTpaGOpHOKKCIIO-
IO HaTPUA C MaCCOBOM KOHLIGHTpallMel, COOTBETCTBYIOLLEH ONpeAeNnsieMOit Macce cepbl (Tabit. 5) no nonyye-
HUS CBETJIO-3€/1EHOI OKpAcKH pacTsopa. I1pekpalialoT nogauy Kucaopoaa B reds. [[ist 5Toro [EPEeKPhIBAIOT
KpaH /4y GbICTPO IOBOPAYMBAIOT KPaH 6 B I0I0XEHHUE, IIPH KOTOPOM KUCAOPOI NMOCTYNAET B MOIVIOTUTEb-
HBLI COCYI, MUHYs TTEUb, M U3BJIEKAIOT JIOAOYKY U3 TPYOKH.

YuacToK CHCTEMBI MEXIY TPYOKOM CXXUTAHMS U TTOTJIOTUTENbHBIM COCYAOM JOJKEH OBITh CYXUM; IS
HaleXXHOCTH MEPE HAYaIOM pabOTh! €TO IPOMBIBAIOT STUJIOBBIM CITUPTOM U 3(DUPOM.

HenonyctumMo 3acachiBaHue MOMIOTHTENLHOTO pactsopa B 6apboTaxxHyo TpyOKy 15.1.

Eciiit ke B nporiecce CKMraHust HABECKM MM B MOMEHT MepeKITI0Ye HUS KPaHOB Bce XKe HabmoaaeTcs
3acachIBaHue MOMIOTUTENILHOTO PAacTBOpA B 5apOOTaXHYIO TPYDHKY, TO HEOGXOAUMO CITUTE PACTBOP U3 T10IJIO-
THTEJILHOTO COCYAA 1 MPOCYLUMTD €70 [YTEM JUTUTEILHOTO NMPOMYCKaHMUsI TOPSTYEro [I0TOKa KUCIOPOIa, Npo-
XOISLIEro 4epe3 Medb, MM 3aMEHNTD MOMIOTHTENbHbIN COCY/L APYTUM COCYIOM C CYX0ii 6ap6OTaKHOI TPy6-
KOW.

Hnst npenoTBpalleH s 3acachbIBaHMsI IIOMIOTUTEILHOTO PACTBOPA B Gap6oTakHy0 TPYOKY BMECTO MOAAYU
KHMC0pOIa B MOTJIOTUTENILHBII COCY/I UEPE3 TPEXXOAOBAII KPaH 6 1 PE3UHOBYIO TPYOKY 1] PEKOMEHNYeTCH
TPEXXOI0BbIA KpaH yGpaTh 1 Moaady KHCI0pOa OCYLUECTBISTh C PA3TMUHON CKOPOCTHIO IBYMS1 CAMOCTOSI-
TENbHLIMU UCTOYHHUKAMHU. Yepes BepXHuit 0TBOI GapOOTaXHOIA TPYOKH 5.3 HeNpepbIBHO IOAAIOT KUCJIOPON CO
ckopocTbo 0,3 aM*/MUH, NpK 3TOM KpaH /4 MOKEH GbITh 3aKPBIT, a B IEPUOL CKUTAHUS HABECKH CILIABA
KpaH /4 OTKpbIBAIOT M KMCJIOPOL NPOITYCKAIOT Yepe3 TPYOKY M HIDKHHIA OTBOJL 6ap6oTaxHoit Tpy6Kku 15.2 co
CKOPOCTbIO 1—2 AM’/MHMH, IPY 3TOM HEOOXOLMMO HCKITIOUMTh OAHOMHHYTHYIO BBIZEPXKKY B IPOLIECCE CXKU-
TaHKs HaBECKM CIIJIaBa.

[Tocne cXuraHns HaBECKH M OTTHTPOBBIBAHMS MOIJIOTUTENLHOTO PacTBOpa KpaH 14 IEPEKPHIBAIOT,
OTKPBIBAIOT MPOOKY U BBITPYXKAKOT JIOAOYKY U3 TPYOKM; KUCIOPOL B NOTIOTUTENBHYIO SYEHKY MPOLOIIKAIOT
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TI0aBaTh Yepe3 BEPXHUIA OTBOI 6apHOTaXHOI TPYOKHU €O cKOpocThio 0,3 1M*/MHUH.
35,006paboTKa pe3ynbTaToOB
3.5.1. MaccoBy1o 10710 cepbl (X) B poLEHTax BBIYUCISIOT O (hopMyJie

y T-N)
m

100,

rme 7 — MaccoBasi KOHLIEHTpaLsl pacTBOpa MOMMA-MONATA KU MM TeTpabOPHOKMUCIIONO HATpus, Bbipa-
KeHHasl B I/CM> cepbl;
¥ — 06beM pacTBOpa HOAMI-HonaTa Kanust WK TeTpabOPHOKMCIOr0 HATPHs, U3PACXOIOBAHHBIN HA THT-
poBaHue, CM?;
V, — ofbem pacTBopa oAU -#0aTa KaTust UK TeTpaGOPHOKKMCIIOTO HATPUs, U3PACXOIOBAaHHKI Ha TUT-
POBaHME PACTBOPA KOHTPOJIBHOTO OIBITA, CM;
m — Macca HaBeCKH, T.
3.5.2. HopMbI TOYHOCTH U HOPMATHBBI KOHTPOJISI TOYHOCTH ONPEAETIEHHST MACCOBOM JI0JIU CEPBI IPUBEIC-
HbI B Ta61. 4.
(M3menennas penakuus, Mzm. Ne 1).

4. THOPAKPACHO-ABCOPBIITMOHHBI METO],

41.CyurHOoCTbh METO &

MeTo OCHOBAH Ha CXMIAaHWM HaBecKu ¢GeppociuiaBa WK MeTajljla B [IOTOKe KMCIOPOIa IPH COOTBET-
CTBYIOLLEH TeMMepaType U ONpe/e/IeHMH KOJIMYecTBa 00pa3oBaBlUeiicst ABYOKHCH Cepbl MyTeM U3MEPEHNs
NOIJIOLLEHHOM €10 MHPPAaKpacHOM pagraliiy.

42. AnnapaTtypa, peakKTUBB M pPacTBOPHI

ABTOMATHYECKHI aHAIN3aTOP, OCHOBAaHHLIN Ha a6copOLIMM UH(PAKpacHOH paauaumu, JI0O0ro TUa co
BCEMU TTPUHAIJIEXKHOCTAMHU.

[11aBeHb, MOIOTUTENbLHBIA 1 BCTIOMOTaTeIbHbIE MAaTEPHA/Ibl — B 3aBUCUMOCTH OT THUIA IPUMEHSIEMOTro
aHAJIM3aTopA.

43. [TpoBeneHue anHanusa

TMepen nposefieHMEM aHATM3a IPOBOJSIT IPAIYUPOBKY NPUOOpA MO CTAHAAPTHBIM 00pa3LIaM.

AHaIN3 NMPOBOIST B 3aBUCUMOCTH OT TUI1a aHATU3aTopA.

44.06paboTKa pe3yJbTaTOB

4.4.1. MaccoByio JI0JTI0 CEPhI OIPEASSIIOT IT0 HMPPOBOMY YKa3aTe 0 aHAIu3aTopa.

4.4.2. HopMBI TO4HOCTH ¥ HOPMATUBBI KOHTPOJISI TOYHOCTH OTIpeIE/IEH s MACCOBOM [I0JIM CephI IpUBee-
HHI B Ta01. 4.

(M3menennas pexakous, Mam. Ne 1),



TrOCT 27041—86 C. 13

HNHOOPMAITMOHHBIE JAHHBIE

1. PASPABOTAH U BHECEH MunmcrepcTBoM vepnoii Metautyprun CCCP

2. YTBEPX/IEH U BBEJIEH B ,Z[EI?'ICTBI/IE Ilocranosiennem F'ocyrapereennoro xomurera CCCP no
cra”gapram ot 23.10.86 Ne 3189

W3menenne Ne 1 npunsato MexrocynapcrBeHHbiM COBETOM IO CTAHAAPTH3AIMM, METPOJIOTHH # cepTHHKALMH
15.04.94 no nepemncke (oruer Texnuueckoro cexperapuara Ne 2)

3a npuHATHE HPOTOJIOCOBAIM:

HaumenoBaHue rocynapctsa

HaumeHoBaHMe HALIMOHANTBHOIO opratia
Nno CTaHOapTU3aL MU

Pecny6nnka benapych
Pecnybnuka Kaszaxcran
Pecny6nuka Mongosa
Poccuiickan @enepauns
TypxkmeHucTaH
YkpauHa

Tocctanpapr Benapycn

Toccrannapt Pecny6Giukn Kasaxcran
MongaoBactaHgapr

Toccranmapr Poccun

I'maBHas rocymapctBeHHass vHcIieKUMs TypKMEHHCTaHa
ToccraHgapt Ykpautbl

3. BBAMEH TOCT 13020.3—85, 13151.4—80, 13201—74, 13217.3—79, 13230.3—81, 14021.3—78,
14250.3—80, 14638.2—81, 14858.2—81, 15933.2—70, 16591.2—71, 16698.3—71, 17001.2—76,

21876.3—76

4. CCBUIOYHBIE HOPMATHUBHO-TEXHUYECKUE JOKYMEHTbBI

O6o3Hauenne HT/,
Ha KOTOpBIW [ala CChLIKA

Homep nynkra

T'OCT 860—75

rocCr 3118—77
rocCT 4108—72
TI'OCT 4145—74
TOCT 4199—76
TOCT 4202—75
TOCT 4232—74
TOCT 4234—77
TOCT 4470—79
FOCT 6613—86

2.2;32
2.2;32
22
32

32

0603Ha‘{“€:HI/le HTH, Homep mymkTa
Ha KOTOPbII AaHa CChUIKa
TOCT 9147—80 2.2,3.2
TOCT 1016376 32
T'OCT 1092976 22;32
T'OCT 16539—79 2.2;32
FOCT 1830087 32
T'OCT 20490—75 32
T'OCT 23916—79 1.2
T'OCT 24363—80 32
['OCT 28473—-90 1.1, 3.2

5. Orpannyenne cpoka aeicTBHsA cHATO Mo MpoTokoay Ne 2—92 Mexrocynapersentnoro CoBeTa o CTaHAAp-
TH3aMH, MeTpoJiorun u ceprudukanun (UYC 2—93)

6. IIEPEN3JJAHUE (mions 1999 r.) ¢ U3menenuem Ne 1, yreepxiennsim B aexabpe 1995 r. (MYC

3—-96)



Penakrop M. H. Makxcumosa
Texunueckuit penakrop H. C. Ipuwanosa
Koppexktop H. H. laspuwyx
KomnselorepHast Bepctka 7. B. Anexcandposoii

WMan. nuu. Ne 021007 ot 10.08.95. Caano B Habop 04.06.99. IMoanucaHo B nedats 29.07.99. Vea. ey, u. 1,86, Vu.-usg. . 1,47.
Tupax 149 ak3. C 3411. 3ak.1446.

UTIK HsznarensctBo crangaptos,107076, Mocksa, Konomesubiit mep., 14.
Hab6pano B Kanyxckoit Tunorpadguu cranzaptos Ha [1DBM.
Kanyxckas tunorpadus ctaHmaprtoB, yia. Mockosckasi, 256.

{1JIP Ne 040138



