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TOCYNAPCTBEHHDBDH CTAHAAPT COIO3A CCP
L3

CTAJIb YIJEPONHUCTAS U UYIYH
, HEJIETHPOBAHHbBIH
Meroan onpenenenns o6uero yriaepona u rpadura rocr

Carbon steel and unalloyed cast iron. 22536.1—88
Methods for determination of general (CT C3B 5284—85)
carbon and graphite

OKCTY 0809

Cpok naeficrBua ¢ 01.01.90
xo 01.07.95

HecoGaionenne cranpapra npeciieayercs no 3aKoHy

Hacrosmuii cravjapT ycTaHaBJHBaeT ra3co0beMHbI, KyJIOHOMeT-
pHUYECKHH MeTOABl U MeTOJ HH(PaKpPacHOH CNEKTPOCKONMH ompejese-
HAsl obuiero yrnepoia u rpadura B yriepoAMCTOH CTajy U HeJerupo-
BAHHOM UuyIyHe IIpDH MaccoBOH joJge yrjepoia u rpadura or 0,01 no
5,0 %.

1. OBUIHE TPEBOBAHHS

o

{

1.1. O6wie Tpe6oBaHHS K MeTogaM  aHadi3a — 10 I’OCT&\

22536.0—87.

1.2. TTorpewiHocTs pe3ysbTarta aHagausa (TP AOBEpPUTENbHOH Bepo-
sraoctd 0,95) He mpeBHIuaeT npejena A, nplBegeHHOro B Tabu. 1 u 2,
NPH BHIMOJIHEHUH CJIEAYIOIUX YCJIOBHIL:

pacxoxIeHHe Pe3yJbTaToB ABYX (Tpex) mapanse’bHbIX I3MepeHuil
He AOJXKHO TpeBHIIaTL (NPH JOBepuTeNbHOH BeposTHocTn P=0,95)
3HaveHus ds (ds), npuBefeHHOro B TabJ. 1 uau 2;

BOCIIPOH3BeJEeHHOE B CTaHAApTHOM o6pasile 3HAaueHHe  MacCOBOH
JOoJH YTJepoja He JOJXKHO OTJHYAThCS OT aTTeCTOBAHHOro Gosee uem
Ha gomyckKaeMmoe (mpH JOBepuTesabHOU BepositHoctH P==0,85) 3nauenue
0, npuBenerHnoe B Taba. 1 uam 2.

[Tpu HeBHIMOJHEHHH OJHOTO H3 BHIIEYKA3aHHBIX YCJIOBHH MPOBOASIT
NOBTOPHBIE H3MEPeHHsI MaccoBO# moam yraepopaa. Ecou u npu nmosrop-
HBIX H3MEPEHHAX TPeGOBaHUA K TOUHOCTH Pe3yJbTaTOB HE BHIMOJHAIOT-
s, pesyJbTAaThl aBaJu3a NPH3HAIOT HEBEDHBIMH, H3MEPEHHS IIpeKpa-

‘

H3pnanne oduunaanHOE Ilepeneuarka BoOCHpeIReHa
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G. 2 TOCT 22536.1—88

IIAIOT 0 BHIABJEHHS H yCTpaHeHHs NPHUYWH, BH3BaBHIHX HapymeHHe
HOPMAaJIbHOI'O X0/la aHaJn3a.

PacxoxneHne JByX CpeAHHX pe3yJbTATOB aHAaJH3a, BHNOJHEHHHX B
pasarYHBIX YCJHOBHAX (HampUMep, NIPH BHYTPHJAAG0paTOPHOM KOHTpPOJIE
BOCIIDOM3BOJIHMOCTH), He JOJIXKHO NpeBHIAaTh (IpH ZOBEPHTENbHOR Be~
positHoctu P=0,95) 3nauenus d ., npuBegenHoro B Ta6J. 1,

Ta6anna b
JlonyckaeMule pacxoXAeHHs, %
Maccosas pona yriepoga, % A, % 3, %
dK ds dy
Ot 0,01 no 0,02 Brmou. 0,003 0,004 0,003 0,004 0,002
Cs. 0,02 » 0,05 » 0,605 0,006 0,005 0,006 0,003
> 005» 010 o 0,008 0,010 0,008 0,010 0,005
» 010» 020 » 0012 0,015 0,013 0,015 0,008
» 020> 05 » 0,016 0,020 0,017 0,020 0,010
> 05 » 110 » 0,024 0,030 0, 025 0,030 0,015
» 1,0 » 20 > 0,04 0,05 0,04 0,05 0,03
> 20 » 50 » 0,08 0,10 0,08 0,10 0,05
TaGauua 2
JlonyckaeMHe pacXxoXxaeHHsd, %
M s % A, % 8, %
accoBaf AONs yriaepopa, % % dK a4 4 10 %
Ot 0,01 aoc 0,02 Bkmou. 0,004 0,005 0,004 0,005 0,003
Ce. 002> 005 » 0,006 0,008 0,007 0,008 0,004
> 005> 0,10 » 0,012 0,015 0,013 0, 015 0,008
> 010> 0,2 > 0,016 0,020 0,017 0,020 0,010
> 02 » 05 » 0,024 0,030 0,025 0, 030 0,015
» 05 » 10 > 0,04 0,05 0,04 0,05 0,03
» 1,0 » 20 > 0,06 0,07 0,06 0,07 0,04
> 20 » 50 » 0,08 0,10 0,08 0,10 0,05

2. TA3BOOBBEMHBIA METOJ

2.1. CymHocThr MeTOaa

MeroJ OCHOBAaH Ha CXKHIAaHHH HaBECKH CTaJH HJIH YyryHa B 'TOKe-
kucaopona npu 1250—1350 °C ¢ mocjeAyromuM NOrJOMEHAEM o6pa-
3y10)meroc;1 JHOKCHAA YIJIepoZa pacTBOPOM THAPOKCHAZ KaJHA (HaT--
pus).

MaccoByo Z0410 yriepoia ONpejessiioT Mo PasHOCTH  NMEpPBOHa-
yaJbHOro ofbeMa rasa u obbeMa rasa, MoJy4eHHOro IOCJ]e IOrJoLIe--
HUsl JHOKCHJAA YIVIEpOAa PAacTBOPOM THAPOKCHIAA Kanus (HATpus).

22 . OnpeZeseHHe yrJaepoga ¢ INPHMEHEHHEM 3B-
aivomerpa co mkanok no 1,0% yraepona
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rocr 22536.1—88 C. 3

2.2.1. Annaparypa u peaxrusol

YcTaHOBKa JJisl ra3o00beMHOr0 OnpejeneHMs yriepoja (cM. uep-
Tex), cocrosimas u3 Ga/loHa C KHCJIOPOAOM HJIH KHCJIOPOIONPOBO-
Ja, cHaOXEeHHOr0 PelyKUHOHHBIM BEHTHJEeM [AJs MycKa H PeryJHpoBa-
HHS TOKa KHcAOpoja I; mpoMHIBHON CKISHKH, copepxamed pacTsop
MapraHUEeBOKHCJIOIO KaJus ¢ MaccOBOH KOoHUeHTpauue#r 40 r/am® B
pacTBope THAPOKCHIAA KaJaus (HATPHA) C MacCOBOH  KOHUEHTpalHei
400 r/am® 2; npOMBIBHON CKJISAHKH C CepHOM KucaoToR 3 (nonyckaercs
IIPOBOJMTL CyXYI0 OYHCTKY KHCJOPOAa); AJsl 3TOr0 BMECTO CKJSHOK 2
H 3 UCNOJIb3YIOT XJOPKaJbLHEBYIO TPYOKY, KOJOHKY C acKapHTOM H
V-06pasHyro TpyOKy, COepKAULyIo B NEPBOi MOJNOBHHE (IO XOAY rasa)
ac6ect, NPONMTaHHbLIA AMOKCHIOM Maprasia, a BO BTOPOE — aHru-
JIPOH; TOPH30HTA/IbHOR TPyOUYaTOf [eYH ¢ CHIHTOBLIMH HarpeBaTessIMH,
©obecneunBalomiefi Harpes 70 Temneparypsl 1350 °C 4; Meranyeckoro
KOXYyXa, B KOTOPHH 3aKJIOucHa Ieub 5; Tepmoperynaropa tuma [1CP
uay Apyroro nmojo6Horo tumna 6; peryasiropa HamnpsikeHus tuma PHO-
-250—10 uau mpyroro nomo6uoro Tuna 7; ¢apdopoBoit WM OrHEymop-
HOH MYyJIUTOKpPeMHe3eMHCTOR TpyOku AnauHor 750—800 MM ¢ BHYyT-
pennuM auaMmerpoM 20—22 MM, KOHIBI KOTOPOH JOJIKHH BHICTYNATb
U3 meyd He MeHee yeM Ha 200 mMm ¢ KaXkao#ft cTOpOHH 8; JoAOuUKH dap-
<poposoit HeraasyposaHroft mo 'OCT 9147—80 9; cTek/JIAHHOrO KpaHa,
€ NOMOIIBIO KOTOPOTO PeryJIHpyIOT CKOPOCTh TOKA Kuegopoaa 10; crTex-
JAHHONH TpyOKM (IWJapOBHAHOM HJM V-00pasHoil), 3allOJIHEHHOH CTeK-
JSAHHOH WM XJ0m4aToO6yMaKHOHA BaTofl AJs yIep:KaHHS TBEPABIX OK-
HJ0B, YHOCHMBIX H3 N€YHM TOKOM KucJjopopa II; npOMBIBHOH CKISAHKH
¢ PacTBOpPOM JABYXPOMOBOKHCJOIO KaJjMf B CEPHOH KHcJOTE, AJA IOr-
JIOIIEHHUS CEPHHCTOrO rasa (AONycKaercs NPHMEHSTh B KauecTBe (HJIb-
TPa-NOIVIOTHTENS CTEKJAHHYI0 TPYOKY, HAMOJHEHHYIO AHOKCHIOM Map-
TaHua uau rpaHysamu ruaponepura) I2; rasoaHanusaropa ['OV-1 uwin
KrA-4, Bkmowapolero 3MeeBHKOBHH XOJOAWJIBHHK IJS OXJaX-
AeHus nocrynamomeii u3 meyn rasosoil cMecH (COp + Q) 13
JABYXXOOBOTO KpaHa, COCAHHSIOUETO 3BIUOMETD C XOJOAUJIbHH-
KOM, IOIJIOTHTENbHBIM COCYAOM H arMmochepoii I4; OAHOXOHOBO-
ro KpaHa, COeIHHAIONIEro 3BAMOMETP ¢ arMmocdepoii 15; sBanoMerpa
16 oGuteli BMecTUMOCTHIO 250 cM?, DBAHOMETP HMeeT ABOHHHE CTEHKH,
HPOCTPAHCTBO MeXJy KOTODHLIMH 3alOJHseTcs BOAOH, Giaaropaps uemy
YMeHbINAETCsl BJHsIHHE TeMIlepaTyphl OKpyxkawuieli cpeibl. 31ech xe
HAXOHUTCS NyCTOTEJhIH NONIABOK, KOTODHHA NPH 3aNOJHEHHH 3BIHO-
MeTpa XUAKOCTHIO NOAHUMAETCS U 3amupaer Bepxuee orBepcrue. K
Y3KOH 4acTH 3BAMOMETDA NPHKPeNJeHa JIOABHXKHAS IIKajga IJS OIpe-
AeJIeHUsT H3MeHeHHusl 00beMa ra3oB IpH cxkuraHuu npo6ul. Illkana co-
“OTBETCTBYET TOJILKO TOMY 3BAMOMETPY, K KOTOPOMY OHA HpHJaraercs.
Ilepenoc ee ma apyro# sBauoMerp HemonyctuM, JleseHHe MIKaJhl COOT-
BETCTBYeT IPOLEHTHOMY COJEpIKaHHIO yriepoaa B 1 r wuceaegyemoro
BeWECTBA. JIBAMOMETPH IPAAyHPOBaHH Npu Temnepatype 16 uan 20 °C
‘# aTMOCepHOM naBiennn 7448 1a (760 MM pT. cT.), NO3TOMY AJIS HHEIX
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TOCT 22536.1—88 C.. &

yCJIOBH# BBOASIT MONPaBKy Ha TeMIepaTypy M aTMocdepHoe AaBJeHHe
0 COOTBEeTCTBYyWOIeH TabJnLe, IpUJaraeMol K rasoaHasu3aTopy; Tep--
MoMmeTpa A/ H3MepEeHHs TeMmeparypel razos I7; cocyla ans  HOT-
JOUIEHHST THOKCHAA yraepona I8, HANOJHEHHOrO PacTBOPOM THAPOKCH-
Ja Kaaust (HaTpud) U CHAGXKEeHHOro 3aTBOPHBIMH KJ4NaHaMHU-MONJAaB+
KaMH, KOTOphie 3aKPHBAIOT NOMJIOTHTENb IIPH ero HANOJHeHHH pacT-
BOPOM THAPOKCHAA. DTO YCTPaHseT BO3MOXMHOCTb MONANaHHSA PACTBOPA
THAPOKCHAA Kasus (HAaTpHsi) H3 norJjorturens B spauomerp. [loraoru-
TeJbHBIN COCYJ COENVHEeH ¢ UMJIHHIPHYECKHM COCYAOM, B KOTOPHI# IpH
HANOJHEHUH MOTJOTHTEJbHOrO cocylna Ta30BOH CMechlo HepeKauuBaeT-
csl pacTBOP LUEJIOYH; yPaBHHTEJNbHOH CKJAHKYU /9 BMecTHMOCThIO 600—
—700 cm® nJs rMepeBeleHHs] ra3oBOH CMeCcH W3  Tra3OHU3MepHUTeJbHOH
GIOpeTKH B NOIJOTHTENb. YPaBHUTEJNbHYIO CKJISHKY 3alOJHAIOT 3aT-
BOPHOH XHAKOCTBIO.

Bapomerp.

Akcukatop no ['OCT 25336—82.

Mydenbuas neun Tuna CHOJI mo HOpMaTHBHO-TEXHUUECKOHR JOKY-
MEHTAUUK HJH J100oro APyroro Tuma, ofecmeuuBaiOmas TeMIeparypy
Harpesa ue Hixe 900 °C. ®apdopoBHe JOZOUKH NPEABAPUTEILHO HPO-
KaJMBaloT npi Temneparype ne Huxe 900 °C B Teuenue 24 u, ecau npo-
KaJ¥BaHKe NPOBOASAT B TOKe KHCJAOPOAa, TO JoctatouHo 3—4 u. flpo-
KaJleHHBIe JIOLOUYKH COXDAaHSIIOT B DKCHKATOPE, COfepIKallleM MIPOKCHE,
Gapusa. g KpelIKE KCHKATOpPAa He cJelyeT MOKPHIBATh CMa3biBa-
IOIWUMH BelllecTBaMH. KpPIOYOK H3 HH3KOYIVIEDOMUCTOH K apONPOYHOH
NPOBOJIOKH AuaMeTpoM 3—D5 MM, AnuHOR 500-—600 MM, ¢ moMoubio
KOTOPOTO JIOJOYKH BBOAAT B TPYOKY AR CKHUIAHHA H H3BJGKAIOT H3 Hee

Kchopozl no 'OCT 5583—78.

Kucnora cepnast mo T'OCT 4204—77, pacTBOp ¢ MaccoBOiH KOHIEH-
tpauueit 20 r/am® u pas6aBaennas 4:1.

Kaauit MapraHUOBOKHCBLH 1O TCOCT 20490—75, pacTBOp ¢ Macco-
BO# KOHuem‘pauneH 40 r/aM® B pacTBOpE THAPOKCUAA KAJUS C MACCO-
Bol KoHueurpaune# 400 r/ams.

Kanusa ruapoxeng no FOCT 24363—80 unn HaTpus THAPOKCHI HO-
FOCT 4328—77, pactBop ¢ MaccoBo#i KoHueHTpauueit 400 r/mm3.

Kann# nByxpomosoxucawit no TOCT 4220—75, pactBop ¢ Macco-
pofi konueyrpanuelr 150 r/aM® B cepHolt kucsnore, pazbasiaenHoit 4:1.

Hartpuit xaopuctsiit no TOCT 4233—77.

WHnyukaTtop MeTHJOBHIH OpaHKeBBHI, BOAHBIH PacTBOpP C MaccoBOH
KoHUeHTpauue# 1 r/ams.

Kanabuuit XJ0pHCTHIA.

VsBecTh HAaTPOHHAS HJIM HATPOHHBIN acGecT (aCKapHur).

Marnuft xpopHOKHCABIH 6e3BouHblil (auruapor), Mg (ClOy),.

[lunponepwur.

Mapranua guokcnn no FOCT 4470—79.

Bapus runpoxcna no FOCT 4107—78.
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D¢up stunosstit mo FOCT 22300—76.

«CoupT >THIOBHA pektuduroBanuuit no FOCT 18300—87.

Aueron mo T'OCT 2603—79.

"3aTBOpHasi XUJKOCTb: PacTBOpP CEPHOI KHCJOTHL ¢ MAacCOBOH KOH-
-geHTpanuesi 20 r/amM® AN PACTBOpP XJOPUCTOTO HAaTPHA C MaccOBO#
. ®oHuenTpauueir 260 r/nm3, mopkucaeHHbIR 2—3 KanJsMH cepHOH Kiuc-
- 0THl. B oboux cayuyasx pacTBOpH cOAepkKaTt 0 2—3 KamiH pacTBo-
a2 METHJIOBOTO OPaHXeBOTo.

ITnasuu: onoso mo TOCT 860—75 unu menp no FOCT 546—79, xe.
se30 KapbGonuabHoe paauorexHuueckoe no I'OCT 13610—79, a rak-
e OKCHJABl 5THX MeTaJlJIoB.

Honyckaercs npuMeHeHHe APYrMX nJjaBHell. Bce HJaBHH JOJXKHBEL
OBITh IPOBEpPEHBl Ha COMepiKaHHEe yriaeponaa, KOTOpoe He JOJKHO Ipe-
BHINATb BEJHUHHBl AONyCKaeMbIX DPacXOXIeHHH IJsi COOTBETCTBYIOIIE-
ro 3HayeHHsS MacCOBOH AOJH yrjepoja, NpuBeJeHHLIX B Tabu. 1 man 2.

2.2.2. I[lodeoT08KA K AHAAU3Y

YcranoBky (cM. uepTex) NpHBOAAT B pabouee cocrosinue. Harpe-
BAIOT meub. g0 pabouell TeMIepaTyphl U HpOKajauBalT  dapdopoByio
TpyOKy mo Bcefi AJauHe. 3aTeM KOHLB TPyOOK 3aKpHIBalOT ¢ 06eHx cTo-
POH XOpOILIO IOJOrHAHHBLIMH PE3HHOBHIMH NPOOKAMM HJIH MeTaJJjudec-
KHMH 3aTBOpPaMH, B OTBEPCTHS KOTOPHIX BCTaBJIEHBl CTEKJSHHBIE HJIH
Jatyuuele TpyOku. IIpoBepsitloT repMeTHYHOCTh yCTaHOBKH. JJsi 3TOTO
OJHH KOoHell (apdopoBofi TpyOKH COEAHHSAIOT PE3UHOBEIM IUJAHIOM Ye-
pes CKJASHKH AJsl OUHCTKH KHCJAOPOAA C KHUCJOPOJHBIM 0asljOHOM, CO-
JlepKaluM KHCJIOpOoJ, a BTOpoll — c razoaHaauszatopoM. Ilocse storo
YCTaHOBKY NIPOBEPSIIOT HA IOJHYIO MepMEeTHYHOCTb Npu pabouel Temme-
patype neud. IlornoTurenpHBIf cOCyl HamoOAHSIOT PAacTBOPOM THAPO-
KCHJa KaJus (HaTpus), a B YPaBHUTEJNbHYIO CKJSHKY HajuBaioT 400—
~—500 cm3 pacTBOpa XJOPHCTOrO HATPHS HJM PAcTBOpa CEPHOH KHCJIO-
1o [lepexon KpacHOro usera MHAMKATOpPa B XKEJATHH CBUAETEIbCTBYET
O NPOHHKHOBEHHH B 3BAHOMETp PacTBOPa INEJOYH H3 NMOTJOTHTE/JBHOIO
cocyla. B aTom cayuae XKHAKOCTH B 610peTKe HeOGXOIUMO HEMEIJIEHHO
3aMEHHTb CBeXeH.

ITocse KaxaA0# 3aMeHBbl KHUAKOCTH CXKHIAIOT HECKOJBbKO Mpob ¢ BH-
COKMM -COZEDIKaHHEM YIJepoAa H NPONYyCKAaloT rashl uepe3 3BLHOMETP
B YPaBHHUTENLHYIO CKASAHKY AJs HacblleHUs YIrJeKHUCJBIM Ia3oM Cojiep-
¥)Kauerocss B Hed pacTBopa, B IPOTHBHOM CJlydae HEPBHIE pPe3yJbTaTH
ONpeJesieHusl yriepofa INOCJe HANOJHEHWS YPABHUTEJNbHOH CKJSHKH
CBeXed XHUAKOCTbIO MOTYT OKa3aThCs 3aHHXKEHHBIMH.

3aTeM [ABYXXOMOBOH KpaH /4 cTaBsiT B MOJIOXKeHHE, pasobmiaioniee
3BAHOMETD, MOTJNOTHTEbHBIH COCYA M XOJ0AMJbHUK. OTKPHB KpaH 15,
COEIMHSIIOIHKHA 3BAHOMETDP ¢ aTMOc(depol, MOJHUMAIOT YpaBHHUTEJbHYIO
CKJAHKY; 9BAHOMETp HamoJHsAeTcs XKuAkocTeio. [locre storo xpam 15
BaKpHIBAIOT, & KpaH;/4 cTaBAT B NOJIOKEHHE, IPH KOTOPOM 3BJHOMETD
COEMHSICTCS] C NOTVIOTHTE/bHEIM COCYI0OM.
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rOCT 22536.1—88 C. 1

OnycTyB yPaBHMTEJNLHYIO CKJSAHKY, AAI0T CT€Yb B HEE XKHUAKOCTH UF
spauomerpa. IIpu 3ToM nosHIIIaeTcss YPOBEHb pPacTBOpa LIENIOYH B IO-
IMIOTHTEJBHOM COCyJe H NMOAHHMAaeTcs NONJaBOK. Kak TOJbKO momJa--
BOK 3aKDOET BBIXOJ, H3 NOIJIOTHTEJBHOro COCyAa, Kpauhl /4 u 15 cra-
BAT B HOJIOKEHHE, NMPH KOTOPOM 35BJHOMETD COEAHHSIETCA ¢ aTMoche-
poii. ITofHNMas yPABHHTEJBHYIO CKIASHKY, HANOJHSIOT SBAUOMETD KU~
KOCTBIO IO BEpPXHEro mpejeJa, rocje 4ero  3akpHBaloT KpaH 15, a
yPaBHHTEJIbHYIO CKJASHKY OIyCKalOT.

EcJu ycTaHOBKa repMeTHYHA, YDOBHH PacTBOPOB B IOTJIOTHTEJILHOM
cocyje U 3BAHOMETpPE OCcTaloTcsa 0e3 HaMeHeHHA B TedeHHe 10—15 MHH.
Ecan XuAKocTh B 5BAHOMETpPE ONyCKaeTcsl, TO 3TO 03HAYaeT, YTO raso-
aHAJIHBATOP HErepMeTHYeH, Ero caenyer paso6paTh, TWATeNBLHO WPO-
TepeTb KPaHH MATKOH TKAHBIO, CMa3aTh BaKyyMHOW CMasKoil  H Ipo-
BEPKYy MOBTODHTb.

Barty B mape [/ cileiyeT MEHATb IO Mepe 3arps3HeHHUs.

J1s1 KOHTDPOJIsT NPaBHJBHOCTH PE3yJibTATOB aHaJju3a B Hayaje pa-
60TH H uepe3 Kaxjble 2—3 U CKHraloT 2—3 HaBecKM CTaHJAaPTHOTO
ofpasiia cTaJqu HJAW YYryHa B NPHCYTCTBHH NJaBHA. 3aTeM  CKHTAIOT
HaBecKy IJaBHA AJS YCTaHOBJIEHHS NONPaBKH KOHTPOJBLHOIO OIbITA.

ITepen cxxkuranueM nmpoObl yCTaHABJHBAIOT HYJIEBOH YpOBEHb pacrT-
BOPa B 3BJHOMETPE M yPaBHHTEJBHOH CKJsfHKe. Ilisi 3TOro, moBepHyB
KpaH I4, coeanuAIOT 9BAHOMETD C aTMOCGepoil H AT XHIAKOCTH B
OiopeTke ¥ ypaBHHUTEJLHON CKJSHKE YCTAHOBHTHCH Ha OJHOM YpPOBHE.

[MopBuXHYI0 WMIKAaJy BAHOMETpPa YCTAHABJHBAIOT TaK, YTOOH Me-
HHCKHM KHIKOCTH B OGOHX COCYyAax HAXOAMJHCh Ha HYJCBOM JA€JCHHR
wxkajel, HyseBoe 1mosioxKeHHe pacTBOPOB IIPOBEPAIOT NEPel  KaXAHIM
olpejieJleHHEM cOJepKaHus yraepoja. ’

Tlepen cxkuranneM KaKjofi HaBECKH N€Ub COEAMHAIT ¢ aTMoche
polt yepes KpaH /4 u, OTKpHB KpaH 10, cOeIURAIOUILKHA NeYb ¢ ‘CHCTEMOE
IS OYHCTKH KHCJIOPOAA, TPOMYCKAIOT KHUCJAOPOA B TeueHHe 1—2 Mun,
nocJe yero 3akphlBaloT KpaHu 10 u 14,

IIpn Heo6XoAMMOCTH, HENOCPEIACTBEHHO Iepe]l aHAJH30M IIPOKaJH-
BalOT (¢apdopoBLle JOAOYKH B TOKE KHCJOpPOoZa npu paboueil temnepa-
Type B TeueHHe 3—5 MHH, OXJaXJalOT ¥ XPaHsAT UX B IKCHKATOpE.

2.2.3. [Iposedenue anaausa

Hagecky macco#t 0,5—1,0 r craau .miau 0,25—0,50 r uyryna mome-
mwainT B (apdopoByIO JOACYKY, CB€PXY MOKDHIBAIOT PABHOMEPHEIM CJIO-
eM ORHOro u3 mJyaBHelt B ;kouuyectBe 0,5—1,0 r ¥ ¢ DOMOIIBIO KPIOUKa
BBOAAT B HauboJsee Harpertylo yactb ¢papbdopoBoii TpyOKH, KOHEL KOTO-
poit 3akphLIBaloT NpPOOKOH, COeAUHAA, TAKUM 06pa3oM meus ¢ KHCAOPOA-
HEIM 6aJlJIOHOM H Ia30aHaJjH3aToOpPOM.

[Ipn aHajuse yraepomuCTHX crajed NOHNycKaeTcs HpOBO,lIH’I‘b CKH~
raype HaBecKd NpoOH 6e3 mJaaBHS. <

Uepes 10—20 ¢ nocJse BBOA JIONOYKH B TPYOGKY (BpeMsi, HEOGXOXH-
Moe, 4TOGHl JIOJOYKA H HaBecka NDHHSAJH TeMIepaTypy Heus) mpomyc-
KaloT yepes TpyOKy npefBapUTeNbHO OUMIIEHHBIi KHCJIOPOJ CO  CKO-
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pocteio mponyckauus 0,2—0,4 am3/mun (0,03 krc/cm?) B TeueHue
1 Mmun.

C pomouipio Kpana I4 Ha HEKOTOpPOE BpeMs PasbelHHHIOT X0Jo-
_anapHaK {3 u appuomerp 16 ¢ TeM, 4TOOBl CKHMraHHE NPOXOAMJIO TpU
HEKOTOPOM H30LITKe KHCJAOPOAa. 3aTeM KpaH [4 CTaBAT B MOJOXEHHeE,
“fIpM KOTOPOM ras3oBas CMEeCh IOCTyNaeT B 3BAHoMeTp. ['a30Byio cmech
JIOAAI0T B 3BAMOMETD BO BpeMsl CXKHTFaHHs NpoObl MepHOAHYECKU IPH
‘TIOMOLUH 3a3KUMa. -

YpaBHUTENBHYIO CKJASHKY CTaBAT HA MOACTaBKYy B BepXHell HacTH
rasoaHalju3aTopa ¥ OCTABJSAIOT €e B TAKOM NOJIOKEHHH, IIOKa KHCJIO-
POA W MPOJAYKTHI TOPEHHs He BBITECHAT XHAKOCTb H3 BepXHed dacti
3BAMOMETpA. 3aTeM YPaBHHUTENbHYIO CKJSHKY CTaBAT B HHIKHeEe NOJO-
KeHHe (Ha MOJCTABKY) M OCTABJSIOT B 3TOM NOJOXKEHHH A0 TEX IOP,
JI0OKA YPOBEHb XUIAKOCTH HE ONYCTUTCS NPHMEPHO A0 JeJIeHH: IIKaJbl
0,20. Pazweaunsior npobky c¢ ¢papdoposoli TpyOKOH K M3BJIEKAIOT U3
Tpy6GKu NM0A0UKY. IIpH 3TOM ypOBeHBb XKHAKOCTH HAOJIKEH YyCTaHOBUTLCS
B 9BAHOMETPE Ha HYJEeBOM AeJEHHUH LIKAJbl, & B YPABHUTEJLHON CKJISH-
Ke — Ha 01HOH TOPU3OHTAJM ¢ HAM. 3aTeM, MeHsis IOJIOXKeHHe KpaHa
14, nmepepoasiT Ta30BYI0 CMECh H3 3BJHOMETpPa B IOTJIOTHTENBHEIN CO-
cyn 18, cnenst 3a TeM, yTo6H B BepXHEH yacTH 3BJAHOMETpPa He OCTaBa-
JIOCh My3BIPLKOB rasa.

W3 nornorurensHoro cocyfia /8 ocTaToK raza BHOBb NePEKauuBaIOT
B 3BAHOMETp. DTy ONepauyio MOBTOPSAIOT elle pa3. 3aTeM YCTaHaBJH-
BaOT KpaH /4 B 10JOXKeHHe IOJHOTO pa3beiMHEHHS 3BAMOMETpPa C
MOTJIOTHTEBHBIM COCYAOM M H3MepsloT o0beM rasa B IBIAHOMETDE.
Jas 3TOro XHAKOCTb B yPaBHHUTEJbHOH CKJSHKE M 3BIHOMeTDe ycTa-
HaBJIMBAIOT HA OXHOM YDOBHE, AAIOT BBIAEPXKKY | MHH, UTOOHI cTeKJa
JXHIKOCTb, OCTABIIAACH HAa CTEHKAX 5BIHOMETpa, MOCJ/e Yero, ypaBHsB
TOYHO MEHHCKH, IO LIKaJje 3BAHOMETPA Onpejensiior ofbeM  NOIJO-
fIIeHHOTO [IIOKCHIA yriepofda (IIponopUHOHaJbHBIH COLEPIKAHHIO yrJe-
POla B aHAJH3HPDYEMOM MaTepuaJe), 3allMChiBas  COOTBETCTBYIOLLee
JeneHue mKaJbl. Pe3anHOBHE IIIAHT, COENUHSAIOMUA 3BJHOMETD C YpaB-
HHTENLHOH CKJSHKOH, HOJXeH HaXOAMTbCA B TOPH3OHTAJbHOM IOJO-
KeHMH Ha croge. OTMeyaioT TemmepaTypy rasza B GlOpeTkKe M aTMOC-
¢epHoe gasnenne. OcBoboxnawT 61OpPETKY U3 Taza W MOArOTaBJHBAIOT
annapar AJst NOCJeLyIOUero CKUTaHUs.

ITpoBepxy TeMneparypr u AapjeHus HpoBoasATr Kaxkjse 1,0—1,54.

Tlpn aHann3e BEICOKOYIIEPOAUCTONH CTasy U YYryHa AJS KOHTPOJA
TIOJTHOTHL CTOPaHHUs YI/1epoia ACNONRHHTENbHO H0XKUTAI0T HABECKY, MOB-
TOPHO OTOHPAIOT ras W3 NeYd H ONpelessiioT colepiKaHue B HeM yrJje-
pona. Peayaprathl, noJaydeHHble NpH ABYX 0T6Opax, CyMMHPYIOT H pH-
HHMAIOT 33 OKOHYATeJbHBIH Pe3yJbTar.

23. Onpenenenne yraepoga (001—0209%) ¢ npume-
HeHUEeM 3BAHOMETpPA co mWKaJgoid pxo 025% yrae-
poaa
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2.3.1. Annaparypa u peaxTussi

Anmapatypa, peaxTHBH, PacTBOPH M (XeMa yCTaHOBKH  -— O
n. 2.2.1 ¢ JONOJIHEHUAMH.

DJekTponeys ABYXTpyOuaTas.

dapdopoBbie WA OTHEYNOPHHIE MyJIJmTOerMHeseMHCTue TPYGKH
Ne 7 wau Ne 8, nernasyposanuble, IauHoll 750—800 MM, BHyTpeHHUM
auamerpom 20—22 mMM. OgHa M3 HUX CHAYXKHUT AJIsI OUHCTKH KHUCJIOPOAa
OT mpuMeceH, COAepKalllHuX Yriepox, Apyras — [Js CKUraHusl HaBe-
COK CTaJu.

Insi ouncTky ras3oB, NOCTYNAOUIMX H3 NepBoil TPYOKH, cyxaT ABe
TPOMBIBHBIE CKJSTHKH: 3aNOJHEHHBI€ PACTBOPOM THAPOKcHAA OapHst AJjst
MOTJIOWEHHS] JUOKCHAA yriaepoja, COAEpIKaIllero B TeXHHYECKOM KHC-
JOpOje, 11 C KOHIEeHTPHPOBAHHOH CEPHOH KHMCJOTON — JHJifi MOTJOLie-
HHSl BJar.

dsauomerp co mkaaon 0,25 % yraepona.

YpaBHuTeNbHAA CKIAAHKa ¢ O0KOBOW TPyOKofl, 3amnosHenHas pacr-
BOPOM CepHOH KHCJIOTHI. '

Bapusa ruapokceux no 'OCT 4107—78, pactBop ¢ mMacCOBO# KOH-
yentpattuest 50 r/oms.

2.3.2. [lodzeoTo8Ka annaparypol

Ilepen wagasiom pabGoOTH YCTAHOBKY IPHBOAAT B pabouee cocTosi-
nue. Konupt ¢ap@opoBeix TPYOOK 3aKPHIBAIOT PE3UHOBBIMH NPOGKaMH
CO BCTaBJIEHHBIMH B HHMX CTEKJISHHEIMH WJHM JaTyHHBIMH  TpyOKaMH.
Onun xkouen ¢apdoposoit Tpy6KH, IpelHa3HAUCHHON A OUHCTKH KHC-
JOpOAA OT NpuMecel, COAEPKAUIMX YIVIEPOML, COELMHSIIOT PEe3HHOBBIM
IIJIAHIOM Yepe3 OUMCTHTEJIbHBIE CKJSHKH ¢ KHCJIOPOAHBIM OajlIoHOM,
ApyTo#i KOHeW uepe3 CKJSHKH [Jig OYHCTKH Ta30B COEAUHSIOT ¢ OJHUM
KOHLOM ¢papdopoBoit TpyOKH, NpeJHa3HAUEHHOH A5 CXKHraHHs Hase-
coK. BTopo#i xoHen TpyOKHM AJS CKUMaHUS C IOMONILIO  PE3WHOBOIC
HIIAHTA COERMHSIIOT ¢ TasoanajmszatropoM. [Jocme atoro  ycraHOBKY
IPOBEPSIOT HAa TePMETHYHOCTD. IIPH pa6oqen TeMmilepatype Kak NnpHBe-~
JeHo B 1. 2.2.2.

2.3.3. IIposedenue anasusa

Hasecky cTaau Maccoif 1 r, mpenBapHuTeJbHO NPOMBITYIO 3(QHPOM,
STHJIOBHEIM CIMPTOM HJIH aleTOHOM H BEICYIIEHHYIO, IIOMeniaioT B ¢ap-
(opoByWO JIOOUKY, 3apaHee NMPOKANEHHYI0 B TOKEe KHCJIODPOZA NMPH pa-
Gouell TemnepaType, W najiee NPOBOAAT aHaMu3 Kak TMpHUBEIEHO B
n. 2.2.3.

24. O6paboTka pe3yJdbTaTOB

2.4.1. HaxoadaT monpaBKy Ha TeMOepaTtypy H JaBJeEHHE AJs yCJaO-
BHA, B KOTODHIX NPOBOANJIOCE ONpEeAes eHHe MacCOBOH JOJH YIJEPOAA-

MaccoByio nomo yriepoga (X) B mpoleHTax BHYHCJASIOT MO (Gop-
My JTE

X— (A—4,)-K
m )
rae A u A, — noKasaHus WIKaJbl 3BIHOMETPA MOCJE MOTJOUIeHHS AH-

9
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OKCHJA yrJiepoJa NpH CHHIAaHHH HaBECOK aHAJH3UPY-
emoro o6pasiia M KOHTPOJABHOTO OIHTAa COOTBETCTBEH-
HO, %;
K — nompasounnfi Ko ¢uMeHT Ha TeMnepaTypy H aTMoc-
¢epHoe naBJjieHHe, BHIOHPaeTcid B COOTBETCTBHH C YC-
JIOBHSIMH TPajyHpOBKH mpubopa;
m — Macca HaBecku o6pasua, r.
2.4.2. HopMHE TOYHOCTH H HODMATHBH KOHTPOJISI TOYHOCTH OIpeie-
JIeHHST MaccOBOH I0Ji YIJIepoja AJsl CTaJH NpHBeAeHH B Taba. 1, xias
qyryHa B Tabua. 2.

3. KYJIOHOMETPHYECKHHA METOX

3.1, CymuocTr MeTOZAE

MeToA OCHOBAaH Ha CXKHTaHUH HaBecKH MpoGH B TOKE  KHCJIOpPOJa
npu teMmnepatype 1250—1350 °C, morsiomenun o6pasoBaBIErocs IH-
OKCHIA yriepoja MOrJOTHTEJIbHBIM DAaCTBOPDOM C ONpefesIeHHHIM  Ha-
JajbHEIM 3HaveHHeM PH ¥ mocenyiomeM H3MepeHHH Ha yCTaHOBKe
AJs1 KyJOHOMETPHYECKOro THTPOBaHMs, HEOOXOAMMOro JJs BOCCTa-
HOBJIEHHS HCXOJHOTrO 3HadeHHa pH KoJjnyecTBa 2JIeKTPHYECTBAa, KOTO-
poe NpoNopLHOHAJBHO MAacCOBOH HoJie yriepoia B HaBecKe NpOGHI.

'32. Annmaparypa H pPeakTHBH

 KyJnonomerpuueckasi ycraHoBka tuna AH 7529, AH 7560 co Bcemu
OPUHAANEIKHOCTAMH (KYJOHOMETp, MOMVIOTHTEABHBlE cocyanl, pH-merp,
KOPPEKTOp Macchl) uJsH Jioboro Apyroro THna, obecneunBaiomias He-
06X0UMYIO TOUHOCTb Pe3yJbTaTOB aHAaJIH3a.
- TopusontanpHas TpyOuaTasd meup JIOG60ro THMa, obecnednBaoIas
Harpes jo temmnepatypu 135G °C,
" Kucnopon no 'OCT 5583—78.

Tpybxku ¢apcdopoBhlie HIN OrHEyNOPHHE MYJJIHTOKPEMHe3eMHCTHE
TI0 HOPMaTHBHO-TEXHHYECKOH NOKyMeHTauuu nauHoii  600—800 mwm,
BHYTPEHHHUM AHaMmeTpoM 20—22 mm.

Jlonouku ¢appoposre no FOCT 9147—80.

Mydensnas neus Tuna CHOJI no HOpMaTHBBO-TeXHHYECKOR JOKY-
MEHTAU¥H MJIH JIo0oro APyroro Tuma, obecledyHBalomas TeMneparypy
‘HarpeBa He Huxe 900 °C. Jloxoukn ¢apdopoBble n1peJBapHTEIbHO NPO-
KaJHuBaloT mpu TeMnepatype He Huxke 900 °C B TeueHHe CYTOK, e€clu
‘ipoKajinBanie IPOBOASAT B TOKE KHCJODOZA, TO AOCTATOYHO J—4 u.
TIpokaJieHHBIE JIONOYKH COXPAHAIOT B 9KCHKATOPE, COAepIKaIUeM THApO-
Keup Gapusi. Hlaud kphmky sKcHKaTOpa He cJefyeT NOKPHBAThH CMa-
3HIBAIOIUM BeIeCTBOM.
~" Tlpu' HeOOXOAMMOCTH, HEMOCPEACTBEHHO NEpe] aHAJH30M IPOKaJH-
BalOT MOJOYKH B TOKe KHCJIOpOAa Ipu pabodeli TeMmepaType B TeueHUe
3—5 MuH. TIpokaseHHHe JOLOUKH XPAHAT B 9KCHKATOPE.

Mapranua auokeun no 'OCT 4470—79.

CBuHell rpaHyJIHpOBaHHBEIL N0 HOPMATHBHO-TEXHHYECKOH NOKYMEH-
-TauHH,:

10
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I'uaponepuT no HOPMATUBHO-TEXHHYECKON JOKYMEHTAIMHA.

Cnupt stunoBHfi  pekTudukoBaHHHA  TexHuueckufi no IOCT
18300—87.

Doup stunosuii no F'OCT 22300—76.

Aneron no 'OCT 2603—79.

[MorsoTutesbHEIA 1 BCOMOraTe/IbHBEI PAcTBOPH FOTOBSTCR B COOT-
BeTCTBUH C THIIOM NIpPUMEHSIeMON KyJOHOMeTPHYEeCKOH YCTaHOBKH.

IMaaeun: mMexs no I'OCT 546—79, oqoso no 'OCT 860—75, xene-
30 KapGoHuAbHOe paguoTexsudeckoe no [OCT 13610—79 unu oKcUXE!
3THX MeTaJuioB. Jlomyckaercs npuMmeHeHse Apyrux nJabHefi. [lnabHm
JBOMKHH OHITH NpOBepeHHl Ha cojepxaHHe yraepoza. MaccoBas nouas
yriepoja B IJIaBHe He JOJIKHA IPEBHIUIATb BEJHYHHB JONYCKaeMHX
PacXOxKAeHHH AJS COOTBETCTBYIOIIErO 3HAUEHHS MAaCCOBOH ROJH yrie-
poda, npuBefeHHbX B Taba. 1 u 2,

3.3. IlpoBesenue anaausa

ITpu6op moaroraBiauBarOT K paboTe B COOTBETCTBHH C HHCTPYKIHEH
U NPOBOJSIT €ro rpajyHpoBKYy IO CTaHAapTHHM o6pasuam. Jaa yma-
JeHNs CJI€J0B YIJIepPOoja M3 YCTaHOBKH Nepej Haua/oM aHajn3a uepes
YCTaHOBKY IPOIYCKAaIOT KHCJOPOI H mpokanauBaior TpyOky. Ilpomycka-
HHe KHCJIOPOAA M NPOKAaJHBaHHE TPYOKH HNPOBOAAT HO NMOJYYEHHS] MH-
HHMAaJIbHOr'O MOCTOSIHHOTO OKa3aHusA npubopa.

ITpu amaause mpoGni ¢ MaccoBofi gojeli yraepona mesnee 0,10 9
Heo6x0JMMa JONMOJHHTENbHAss OUHCTKAa OT JHOKcHAa cephl. Jas storo
B (HILTP-NMOIVIOTHTENb, HaXOASAIIMACA MeXJy HOTJIOTHTEJBbHEM COCY-
IOM H Neublo, TOMeIanT JHOKCHA MapraHua uiaun ruaponepur. Homyc-
KaeTCsl HCNOJb30BATb CBHHEN, AJf YCTPAHEHHs] BJNSTHUS CEPH NpH ee
maccoBok jpone meree 0,03 9%. s sroro mocse ycraHoBJaeHHA (ap-
¢opoBoit TPYOKM M IIPH KaxAo# Mocjelyiolleli ee 3aMeHe  CIKHIaloT
HaBECKY CBHHIA.

Jng KOHTPOJAS NPaBHABHOCTH PE3yJbTATOB AHAAM3a Tepes Haua-
JoM paGoTH M uepes Kaxkjwle 2—3 4 BO BpeMs paGoOTH cxuraior 2—3
HaBeCKH CTaHAapTHOrO o0pasina CTajy ¥ 4yryHa ¢ H3BEeCTHOHN Macco-
BO#i foJseli yraepona u 6JH3KOH K OnpenensieMon.

Hasecky mpoOml Maccol, yCTaHOBJIEHHOH B 3aBHCHMOCTH OT THIIS
KYyJOHOMETPHYECKOH yCTaHOBKH, noMemaior B (aphOpoByI0 JOZOHKY
H NOKPHIBAIOT PaBHOMEPHHIM cJioeM nnaBHA. COOTHOWIEHHe Macc HaBe-
COK IIaBHA M npobu cocTashser 0,5:1 wan 1:1.

ITpu ananuse yraepoAucTHX cTajeffl JONMYCKAETCH NPOBOAMTH CIKH-
Tanue HaBecKd IpOOH 6e3 IJaBHs.

IMpu amannse cranau c MaccoBoit nonefi  yraepoga Menee 0,2 %
CTPYXKy NpoOH npu HeOOXOXMMOCTH NPOMBHIBAIOT 3(hHUPOM WAM COHP-
TOM, HJIH alleTOHOM, BHICYIIHBAIOT H OTOHPAIOT HABECKY.

Jlonouky ¢ HaBeckoff ¥ mIaBHeM NoMemalT B pa6ouyl uacTh ne-

'lmsg c&xuram‘ npoby B TOKe KucJOpOAa NMpu  Temneparype  1250—
3 o . .

1
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Anasu3 CYHTAIOT 3aKOHYEHHBIM, €C/IM NOKa3aHus npubopa He uU3Me-
HJIOTCH B TeYeHHe | MHMH HJIH H3MEHSIOTCS HAa BEJHUMHY  XOJIOCTOTO
cueta npubopa.

34. O6paboTKa pe3ylnbTaTOB

Maccosyo pomo yrjepopa onpeiensior mo uudposomy Tabno aHa-
JIA3aTOPA 33 BEIYETOM PE3YJbTaTa KOHTPOJBHOTO ONITA.

3.5. HopMBl TOyHOCTH ¥ HOPMATHBEI KOHTDOJIS TOUHOCTH OIpereJe-
HHSI MACCOBOH A0JM yrjepoaa mpuBefeHH B Tabu. 1 u 2. Meron npume-
HAIOT NPH Pa3HOI/lacHAX B OLEHKE KauecTBa YIVIEPOAHCTOH CTalH M He-
JIErHPOBAHHOTO YyTyHA.

4, METOJ UH®PAKPACHOR CIIEKTPOCKONIMH

41. CymHuocTbr METOJNA

MeTon ocHOBaH Ha CXKHTFaHHH HaBecKH NMPO6GH B TOKe KHCJIOPOXA
npu temneparype 1350——1700 °C u ompeaeneHunu KojmdectBa 06paso-
BaBUIerocs JHOKCHAA YrJepoja HyTeM H3MeDEeHHs IOTVICHIEHHOH  HM
nHpakpacHoii paaHanyuu.

42. Anmapartypa H peaKTHBH

ABToMaTHYeCKHH aHaju3aTOP, OCHOBaHHBIA Ha abcopbumu uHbpa-
KPacHOH pajuaunui, J060ro THIIa CO BCEMHU NPHHAAJIEKHOCTAMH.

IlnaBeHb u BcoMoOrartenbHBIe MaTepHaJbl B 3aBHCHMOCTH OT THHA
[IpHMEHSAEeMOro aHaJIu3aTopa.

43. llpoBenenne aHaJju3a '

Tlepen mpoBejeHueM aHasiu3a IPOBOAST FPAAYHPOBKY npubopa mo
CcTaHAAPTHBIM O0pasuam.

- Ananus npoBOJST B 3aBUCHMOCTH OT THIIa aHAaJH3aTOPa.

L1 KOHTpOJIsT TPaBHJIBLHOCTH PEe3yJbTATOB aHajM3a Tepe] Hada-
JIoM paboTHl M 4Yepe3d KaxKAble 2—3. 4 BO BpeMs paboTw cxKuUrawort 2—3
HaBeCKH CTAHZAPTHOro 06pasia CTaJH HJH YyTyHa ¢ H3BECTHOHX Macco-
BOH JoJeil yriepola U GJU3KOH K OonpeesieMOi.

44. O6paboTKa pe3yabTaTOB

4.4.1. MaccoByio 10110 yriepoja onpejensiior no nudpoBoMy yKa-
3aTeqi0 aHA/AM3aTOPa 34 BBIYETOM pE3YJbTaTa KOHTPOJLHOTO ONBITA.

4.42. HopMBl TOUHOCTH H HODMAaTHBH KOHTDOJISl TOYHOCTH OIlpeje-
JIeHHs MaccoBOH O yrJiepola npHBelesH B Taba. 1 u 2.

5. METOJ ONPEAEJIEHHA TPADHTA

5.1. CymHocTr MeTOJHA

Merton ocHoBaH Ha cBOACTBE rpaduTa He PacTBOPATHCH NPH PacT-
BOPEHHH NPOOGH YYTYHA HJIM CTANH B pa3GaBieHHOR a30THOH KHCJOTE.
Ocanok OTQUIBTPOBEIBAIOT, BHICYIIMBAIOT, CKHralOT B TOKE KHCJIOPOJa
H ONpPEefeJSIIOT MAacCOBYIO A0JI0 rpadura razoo0beMHBIM HJH KYJOHO-
METPHYECKHM METONOM, HJIH METONOM HH(PAKPACHON CHEKTPOCKOHM.

52, Annapatypa U pPEeaKTHBH
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‘Annapatypa, peakTUBH H PacTBOpnl — IO nm. 2.2.1, ¢ AONOJIHEHH-
AMH. ' ' ‘

Hacoc KomoBckoro uam awo6oro Apyroro THma -— MAJs CO3JaHus
‘paspexeHus IpH QHJIbTPOBAHHH. :

Ac6ecr aasa ¢ubrpoBaHus. BoNoKHHCTHI acGecT pexXyT Ha Kycod-
KM AJHHOH mpuMepHOo 10 MM W 06paGaThIBAIOT NPH KHISAYEHHH COJSHOM
‘kucaoro#t o F'OCT 3118-——77 g0 Tex mop, nMOKa HOBBIE MOPUUH KHCJO-
Th He [ePEecTaHyT OKPAHIHBATLCH B KeJTHA LUBET, CBHAETEJHbCTBYIO-
muf o Hajauupu Kejesa. Ilocse yero ac6ecT OTMHIBAIOT OT KHCJOTH
Topsiueli BOAOM, cywlaT M mpokasusawoT npu 800—850 °C B TeueHue
0,5—1,0 1 no mosHoro BHIropaHusa yriaepoga. HeobGxogumo npose-
puth acGecT Ha cojepKaHHe yrJiepoja, CKHras ero B Neud B TaKOM
e KOJIMUecTBe, KaK U IIPH NPOBeleHHH aHaJH3a.

Kunesora azorsas no I'OCT 4461—77, pazbasaennas 1:1.

Kucnora dropucrosonopoanas mo I'OCT 10484—78.

Hupukarop audeunnamug no ['OCT 5825—70:1' r adenunamu.
#a pactopsiior B 100 cm® cepHoft kucaotn no OCT 4204—77 uau B
100 cm® opTodocdoproft kucaorn no FOCT 6552—80.

53. TlpoBegeHHe aHaAH3a

Basityio U3 aHa/an3a CTPYKKY UyryHa TIIATe/JIbHO PAacTHPAlOT B ara-
TOBO# CTYNKE W IIPOCEMBAIOT Yepe3 CHTO C pasMepoM OTBePCTHH
0,10 mm. Ocrasiivecs KpynHuEe YacTHUKH pacTHpaloT A0 TeX NOop, noKa
BCSI CTPY2KKa He Ipolzer yepes cuto. I1poby ycpeaHsior.

CrasbHYI0 CTPYXKKY, IpelHa3HAuYeHHYIO AJd OIpeleseHHs cojep-
KaHUS YIJIEPOAa OTKUTa, He PACTHPAIOT.

TToAroTOBNEHHYIO CTPYXKKY UyryHa HJH CTaJH Maccoil B 3aBHCH-
MOCTH OT IpexlosiaraeMofi MaccoBo#i foau rpagura (cMm. taba. 3) uo-
MellalT B cTakaH BMectuMocTeio 200—250 cM® u pactBopsioT B a3o0T-
HOH Kucjore (1:1), HAaKPHB cTakaH yacoBHIM cTekJaoM. Ecan pacteope-
HHe OpoTeKaeT OYPHO, CTAKAH MOTPYKAIT B COCYH C XOJOJAHOH BOROM
1 mocJe npexpaienuss OypHOH peakinH NPONOMIKAIOT  PACTBOPEHHE
IpY yMepPeHHOM HarpeBaHHH.

Ta6nuua 3
Maccosasa gons rpadura, Q6®eM pacTBOp4a a30THOH KuC-
% Macca napecku nmpoS, r© JOTH gpm palz:rnopennn, oM
Or 0,05 1o 0,5 BruOY. 1,0 50
Ce. 05 » 1,0 » 0,5 35
» 10 » 50 » 0,25 25

-

Ec/in Bhnajaer 3HaYHTe/bHBIH OCaflOK KPEMHHUEBOM KHCJOTHI, MpH-
6aBasior [—2 cM? GTOPUCTOBOROPOAHOR KUCJIOTH ¥ NPORONKAIOT Ha-
rpeBaHue.
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PactBopeHne cuMTalOT 3aKOHYEHHHM, KOrja NpeKpallaercs BhIe-
JleHHe OYpPHIX IapoB OKCHIOB a3oTa (NPH 3TOM B3MY4eHHH OCafoK
JDOJIKEH MeAJIeHHO ONycKaThCs Ha JAHO cTakaHa). B sTom cayuae co-
AepKUMOE NOBOAAT A0 KHmeHHus, npuauBaior 100 cM® ropsuelt Bogbl #
BHOBb NOBOJAT A0 KulieHHs. 'opsumii pacTBop ciamBaoT uepe3 aclec-
TOBHH (UIBLTP, cnennaNbHO 06paboTaHHEIE M mOMemeHHHH B ¢dapdo-
POBHII THreJib C CETYATHM AHOM HJH depes CTEeKJASHHYIO BODOHKY C
dapodoposoit puanTpoBanbHON naacTHHKOR., PuALTPOBaHHMe NPOBOAAT
nox BakyymMoM. Ocazok rpadura NpoMHBAaIOT B cTakaHe 4—>5 pas ro-
psiveli BOZOMN, MOAKHCJAEHHOH HECKOJbKHMH KallJIAMH a30THOR KHCJOTH
H nepeHOCAT Ha ¢uabTp. IIpucTaBiuine TacTHIH 0cajKa CHHMAIOT Kycod-
KOM ac0ecTa NpH MOMOIM CTEKJASHHOA najouku Wiy nuHuoera. [Tocne
STOro 0cafiok ¥ aclecTopnl GHABTD NPOMHBAWT ropsueli Bojgolt 70—
—80 °C 10 oTpHuaTeAbHOR peakUWH Ha a30THYIO KHMCJOTY (IpH cMe-
mMBaHUK Ha (ap¢dopoBOft MAacTHHKE ONHOR Kamljiu NPOMEIBHOH XKHA-
KOCTH c JByMd KanjiaMH IudeHHJaMyHA He JOJKHO OHTbL OKpamvba-
Hu).

Ocanok rpa¢gura BMecTe ¢ ac6ecTOM KOJHYECTBEHHO  IEPEHOCAT
NHHLETOM B ¢ap¢hOopoByI0 JIOJOUKY, IPEABAapHTENbLHO NPOKAJEHHYIO B
TOKE KHCJIOPOJa, W BHICYUIMBAIOT B CyWIHWIbHOM  mKady npm 105—
—110 °C B Teuenue 30—40 mus.

BhicymeHnHHH ocafiok rpadura cxuraior B Tpy6uaTtofi neuu, u fanb-
Hefillee onpe/eseHue 3aKaHUUBAIOT ra3000beMHEIM MeTofoM (pasn. 2),
HIH KYJIOHOMETPHYeCKHM MeTOoAoM, (pasi. 3), mru MerozoM HHPpa-
KPAacHO/ CIeKTPOCKONHH, (pa3n. 4).

54. O6pa6oTka pe3yJbTaTOB

5.4.1. Maccosyio nouaio rpadpura (Xz) B mpoueHTax npH ompexede-
HHY ero rasoo0LeMHBIM METOAOM BHIYHCJSIOT 10 (opMyse

X,— (A=A K

m b

rie A 1 A; — noxasaHus IMKaJH 3BAMOMETPA MOCJE HOIJIOIEHHS yr-
JICKHCJIOTO Tasa NpH CXKHIFAHHH HABECOK aHaJH3Hupye-
Moro o6pasna W KOHTPOJIBHOTO ONBITa COOTBETCTBEHHO;
K — nonpaBouHH#l K03 GhHIHEHT Ha TEMIEpPaTypy H AaBJeHue;
m — Macca HaBecKH, T.

MaccoBas pons rpadnara (X3) B npoueHTax NMpH ONPeAETIEHHH €ro
KyJIOHOMETPHYECKHM METOJOM NpH HaBecke Maccofi 0,5 r cOOTBeTCTBY-
eT NoKasaHuio uugposoro rabao mpubopa ¢ yueroM  KOHTDOJBHOrO
ONHTA; NPH HaBecke Maccoft 0,25 r maccoByio xomio rpadura BLHIUHC-
J10T 10 popmyae

Xs=(A_“A1)‘2;

npu HaBecke Maccoft 1,0 r MaccoByio NOJIO Yyryepoa BHUYHCAAIOT IO
¢opmyse
14
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(A—4,)
Xa= 2
tae A u A; — nokasanus Ta6iao IIDH CXXHTaHHM HaBeCKH obpasua u
KOHTPOJIbHOA NMPOGH COOTBETCTBEHHO.,

5.4.2. HopMEl TOYHOCTH M HOPMATHBHI KOHTPOJISi TOYHOCTH OIpeje-
JIeHHS rpaguTa NpHBEJEHH B Ta6J. 2.
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