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OT U3JATEJIbCTBA

Cé6opunk «Beton # Xene306eTOHHHE H3JeJHA, MeTOAH HCHH-
Tampul] MaTepHaJOB» yacTh 2 COAEPXKHT CTAHAAPTH, YTBepXKHAeH-
HRe Ro | spBaps 1985 r.

B crannapre BHeCeHH BCe H3MEHeHHs, NPHHATHE A0 yKa3aH-
HOro cpoka. OKoJI0O HOMepa CTaHRapTa, B KOTOPHIi BHECEHO H3-
MeHeHHe, CTOHT 3HaK *.

Texymas nupOpMaUHs O BHOBb YTBepPXKACHHHX H NEPecMOT-
PeHHHX CTaHZapTaX, a TakXe O NPHHATHX K HHM H3MeHEHHSX
NyGAHKYeTCA B BHIIYCKaeMOM eXeMeCA4yHO HHPOPMAUHOHHOM yKa-
sartene «[ocynapcrBennne cranaaptsl CCCPa.
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MocraHoBnennwem locypapcreenHoro komurera Cosera Muuucrpos CCCP no genam
crpouTenbcrBa or 19 anpens 1973 r. Ne 59 cpok BBegeHus ycraHOBnes

c 01.01.74

Hecobniopenne crangapra npecnegyercs no 3aKoHy

Hacroamuit crasgapr pacnpocrpaHsieTcsi Ha IeMEHTH, HPHIOTOB-
JICHHbIE Ha OCHOBE MOPTJaHALEMEHTHOr0 KJHHKepa, H YCTAHABJHBAET
METOJIbl XHMHUECKOI0 aHaJH3a.

XHUMHUECKHH aHaJu3 TJIMHO3EMHCTHIX H THICOIJIMHO3E€MHCTHIX Iie-
mMeHTOB npoussogutcesa no 'OCT 9552—76.

Meroan ananuza, M3JNOXKeHHBIE B pa3f. 2 H 3, fABJAIOTCS PaBHO-
HEeHHBIMH N0 TOYHOCTH IOJIy4aeMbIiX pe3yJbTaToB.

MeTroasl XHMHYECKOrO aHaJjH3a LEMEHTOB, H3JOXKEHHBIe B HAcCTOA-
uieM CTaHAapTe, MOTrYT NPHMEHSATbCS TaKKe HJd aHaJH3a IiJjiama,
KJAHHKepa H Lijaka. AHaJH3 KJIHHKEpPa H OCHOBHOIO IIJIaka IPOH3BO-
OAT IO MeTOJaM, H3JIOXKEeHHBIM [JIs1 MOPTAaHALeMeHTa, lJaMa H KHC-

JIOTrOo HIJIaKa — II0 METOHaM, H3JIOXKEHHBIM HAJd NYULOJaHOBOrO nopr-
JAaHILEeMEeHTa.

1. OBLLIME YKA3AHMSA

1.1. Cpennsia npoba ueMeHTa, mJaMa HJIH KJIHHKepa A/ XHMHYe-
CKOro aHaJju3a Maccoit okoso 200 r nosxHa ObHITH JOCTaBleHa B jgabo-
‘'PaTOPHIO B CTeKJsSHHOH 6GaHKe C TMJIOTHO 3akpuiToil npobko#. I1poby.
KBapTOBAHHEM COKpalmalT A0 25 r (KJAHHKep mpelBapHTeNbHO rpybo
H3MeJbUaloT B CTaJbHOH CTYNKe), MOCJe 4ero yAaJsdioT NPH INOMOUIH
MargiTa MeTa/JIHYeCKHe YacTHIbI, NOomaBliHe B nmpoly LeMeHTa. 3a-
TeM BTOPHUYHBIM KBapTOBaHHEM OTOHpAIOT JJIsl aHaJIH3a CPelAHIO aHa-
JIUTHYECKYI npoby maccoit okoso 10 r, KOTOpYi0 OKOHYATeNbHO pacTH-
palmT B aratoBoOil, ALIMOBOH HJIH KOPYHIOBOH CTyIKE J0 NMPOXOXKAEHHA
yepe3 ceTky Ne 008 no 'OCT 3584—73, u COXpaHSAIOT B CTaKaHYHKE
C IPHTEPTOH KPHILUKOH.

M3pauue othuumanbHoe Mepeneuarka BocnpeujeHa
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Hepeﬂ B3ATHEM HaBECKH Npoba JoJKHA ObITh BHICYLIEHA 1O MOCTO-
SIHHOH Maccel npu rtemnepartype 105—110° u TumaresbHO nepemeina-
Ha. Bce omnpepeineHus, 3a HCKJIIOUEHHEM ONpeJe/ICHHA COJepKaHHS
BJAarH, MNPOH3BOJASIT H3 HABECOK BHICYILIEHHOH nmpoObl, HMEHyeMHX B
;xa.nbﬂeﬁmeM HaBecka.

1.2. B3penInBaHHe AOJ:KHO IPOM3BOAHTLCA HA AHAJHTHYECKHX Be-
cax ¢ ToyHocTbio a0 =#+0,0002 r. \

1.3. Tlpun anasnu3se NOJKHBI NPHMEHSATHCS TOJBKO NPOBEPEHHBIE HA
YHCTOTY CTaHHapTHble PEaKTHBH KBaJH(HKALHH X.Y. H 4. 1. a., JUCTHJI-
aupoBanHaa Boxa no 'OCT 6709—72 u 6e3sonbHble ¢puAbTPHL. IIpo-
BepsIloT KaJHOPOBKY NPHMeHseMOH MepPHOH NOCYIHL.

1.4. Iloxcuer pe3ynbTaTOB aHaJM3a NPOH3BOAAT C TOYHOCTHIO [0
0,01%. B pesyabrartel aHa/H3a [O0JXKHA OBITH BBeJeHa MOMpaBKa Ha
3arpsisHeHHe PEaKTHBOB, BOABI H Ha 30JIbHOCTb (PHJIBTPOB.

BesnyuHBl NONPABOK HaXOASAT KOHTPOJBHHIM (XOJOCTBHIM) ompeie-
JICHHEM H aHaJIM30M CTaHAapTHOro obpasua.

1.5. Ilox KOHUeHTpauHeld pPacTBOPOB B NPOLEHTAX HMEETCA B BHAY
colep:xkaHue rpaMmoB Bewectsa B 100 MJa pacrTBopa.

1.6. Konuenrpausmo pasfaBJjeHHBIX KHCJOT B pfAlle clydyaeB BhIpa-
JKalT Kak OTHOHIEHHe o0beMa KHCJAOTH K o0beMy BoAbl. Hanpuwmep,
pPacTBOP COJNSIHOH KHCJOTH! 1 :3 0O3HayaeT, 4To OAHH OObEeM COJITHOH
KHCJIOTH NJOTHOCTBIO 1,19 pas6aBieH Tpemsi o6beMaMH BOABL.

1.7. IlpaBHAIBHOCTD YCTAHOBKH THTPOB CTaHAapPTHBIX PacTBOPOB H
TOUHOCTb BBINOJHEHHS BCeX ONpeleseHHH KOHTPOJHPYIOT aHAaJH30M
CTaHAAPTHHX 00pasLoB.

1.8. OTkJIOHeHHST B pe3yJjbTaTax NapaJjulelbHBIX ONpeleseHHH He
JOJIKHBI TIPeBHIIATh CJAEAYIOUINX BeanyuH B Y.

[loreps npu npokaamwBawud . . . . . . . . . . =015
JByoKHCH XpeMHHs . . . . . . . . . . . . =030
Okuchp aMOMHHHS . . . . . . . . . . . . =020
OKucp XKeJe3a . . . . . . . . . . . ... =015
OxKucy Kajgpuua . . . . . . . . . . . . . =040
Okucp Margus . . . . . . . . . . . . . =020
Cepuni#i awrsgpua . . . . . . . . . . . . =015

2. METObl XMMHYECKOTO AHANKM3A

21, Onpexenenue COAEpPXKAHHSA THTPOCKOTNHUYeE-
CKOH BJArH

B npenpapuTesbHO BHICYLIEHHBIH H B3BEeLUEHHBIH CTaKaHUHMK C MpPH-
TEPTOH KPHIIIKOH OTBEUIHBAIOT OK0JIO | r BO3AYyLIHO-CYXO# npobbl TOH-
KOpacTepToro LEMeHTa, [IOMELLAal0T CTaKaHYHK B CYIUHJbHLIA WKad H
cymar npoby npu temneparype 105—110°C. ITo ucreuennu 2 u cra-
KaHYHK BBIHHMAIOT M3 mKaga IUHNUAMH C KayyyKOBHIMH HaKOHEUHH-
KaMH, 3aKpPBIBAIOT HEMJIOTHO KPHIIUKOH H OXJaxKAalOT B 3KCHKATOpe A0
KOMHaTHO# TeMnepartypsl. [locse 3T10ro crakaHuHK B3BEIIHBAIOT, Npel-
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BapHTEJIbHO IJIOTHO 33KPHIB €ro KphIUKoi. Jlisi npoBepKH MOCTOSH-
CTBa MacCH INPOH3BOAAT NMOBTOPHOE BLHICYIIMBAHHE HaBeCKH NpPH TOH
xKe temneparype B TeueHHe 30 muH. CojepiKaHHe FHTPOCKONHYECKOH
Baaru (H,O) B mpouenTax BHIUHCJAAIOT 1O popmyae

M, - 100
My,
rie M;— pasHocTh B Macce CTaKaHUYHKa C HABECKOH M0 H MOCJe BH-

CYIIHBAHHUS, T; |
M, — naBecka npoGh BO3AYLIHO-CYXOTO IIEMEHTa, I

[TpuMevanne. Eciu nosHsll ana/u3 LeMeHTa BHIIOJHACTCS H3 BO3/YIIHO-CY-
Xo# u3BecTH (y, TO CYXyIO HaBeCKy LIEMEHTa BHIUHCJAIOT N0 (opMmyJe

M — Mo (100 — H,0)
100 ’

H,O =

22. OnpeneneH’e cogepXaHHsA NOTEPH NPH IPO-
KaJHBaHHHU

B npejBapHTeNbHO NPOKAJEHHBIA W B3BElICHHBIH NJIATHHOBHIA HJH
¢apdopoBHH THreJb OTBELIMBAIOT OKOJIO | I IleMeHTa, BHICYII€HHOIo
npu temneparype 105—110°C, u mocTemeHHO HarpeBalOT €ro Ha mia-
MEHH Ta3sOBOH TODeJKH HJIH B MyQeJbHON Meyd [0 TeMOepaTypH
950—1000° C, BriaepKHBAIOT NPH 3TOH TeMmnepartype B Teuenne 30 MHH,
a 3aTeM OXJaXJalT B KCHKaTtope H B3BemuBalor. [IpokasinBanue mo-
BTOPSIIOT IPH TOH Xe Temneparype no 10 MHH [0 MOJIyYeHHs MOCTOSH-
HOH MaccCH.

[lorepio npH NpoKaJHBaHHH HIJAKONOPTJAAHALEMEHTA H IIJaKa Oll-
penessioT NPOKaJHBAaHHEM HaBEeCKH OKOJIO 1 r B My(e/JpHOH NEYH NpH
remneparype 900—950°C B reuenue 1—2 MHH, HaBECKY OXJaxkKAalOT
B 3KCHKAaTOpe H B3BEIIHBAIOT. [IpoKanHBaHHE NOBTOPSIOT B TEYEHHE
2—3 MHH OpH TOH Ke TeMIepaTtype AO NpeKpallleHHS YMEHbUIECHHS B
Macce NMpoKaJaHBaeMo# NpoOLL.

Ilorepo npu npokaJHBaHHH (ILILI.) B NPOHEHTAaX BBIYHCASIOT IO
dbopmyae
M;+ 100

M ?
rae M;— pa3HocTh B Macce THIMIS O M NOCJE NPOKaJHBAaHHY, T;

M — HaBecka ueMeHTa, T. | |

23. OnpeneleHde COJEepPXAaHHUST HEPACTBOPHMOTO
oCTaTKa

ConepxaHHe HEPaCTBOPHMOrO OCTAaTKa ONpEAeNsiOT B KJIHHKepe
Jqubo B lleMeHTe, He CcOJepXkalleM MHHepaJbHHX AN06aBOK, KpoMe
ruIca.

2.3.1. I[Ipumensnemsie peaxKruss. U pacreopsl

Kucnora consinas no 'OCT 3118—77, nnotHocteio 1,19 m ee pac-
tBOp 1:9.

n.n.mn.=
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Hatpuit yraekuchanifi Gespomubiii mo 'OCT 83—79, 5%-unii pac-
TBOP.

-Harpusa rugpar okucu no 'OCT 4328—77, 1%-uniét pacrsop.

Ammonufi azotHokucanii no 'OCT 22867—77 unun aMMOHHH XJIO-
pucteiii no TOCT 3773—72, 2% -Hble pacTBOPHL.

Merunosuii Kpacubii uuaukatop mo I'OCT 5853-—51, 0,2% -unifi
pacTBOp Ha 3THJ0BOM cHHTeTHyeckom cnupre mo TOCT 11547—80 uawn
THAPOJNH3HOM TexHHYecKoM 3THJoBOM cnupre no 'OCT 17299—78.

Cepe6po aszotnokucaoe mo I'OCT 1277—75, 1% -unulit pacTsop.

2.3.2. IIposedenue anaarusa

Hasecky 1 r nemMenTa nomeniamoT B cTakKaH BMECTHMOCTBIO 150 mua;
npu6aB/AIOT NPH NOMELIHBAHHA 25 MJ BOAB H O MJI COJAHOR KHCJOTHI.
PacTHpaloT HaBeCKy MJIOCKHM KOHIIOM CTEKJISHHOH NaJIOYKH H JOBOAAT
06bem pacTBopa BoAo# n0 50 MJa. 3aTreM CTakKaH HaKpPbIBAIOT YaCOBHIM
CTEKJOM H TMOMeINalT Ha Kungamywo BoasHyio OaHo. Ilo HCcTeuenHm
15 MHH XHIKOCTb (GHJIBTPYIOT Uepe3 HEMJOTHHIH 6e330JIbHBIH (QHILTP
H NPOMHIBAIOT ocTtaTok ropsiueit (60—70°C) Bomo#t A0 HCUE3HOBEHHS
peakLHMH Ha HOH xJopa (mpoba pacTBOPOM a30THOKHCJOro cepebpa,
NOJAKHCJAEHHOro a3oTHOH Kucjaorof). OcraTok BMecTe C (DHJIBTPOM Iie-
PEHOCAT B CTaKaH, B KOTOPOM NPOM3BOAHJOCH Pa3JiOKEHHE LieMEeHTa, H
NPHJHBAIOT NpH noMemnBaHuu 30 MJI pacTBOpa YIJIEKHCJIOTO HaTpHS, .
Harperoro no temneparypsl 80—90° C. [locse atoro crakan HakphwiBa-
I0T YaCOBBIM CTEKJOM, NOMENIal0oT Ha IIHTKY ¢ ac6ecTOBOH CEeTKOH H
HAarpeBalOT B TeyeHHe 15 MuH NpH Temmepartype, OJH3KOH K KHINEHHIO.
Kuaxocth GHALTPYIOT Yepe3 NBOHHON HEMJIOTHHIH 6e330JbHbIH QHIBTP,
OCTaTOK NPOMEIBaIOT H—6 pas ropsaueit Bojoh (60—70°C), saTem cMa-
yuBaloT 10—12 xKanasiMu pacTBopa COJSHOH KHCJAOTHI U CHOBA IPOMBI-
BalOT ropsiyed BOJOH MO HCUE3HOBEHHS DEaKIHH HA HOH XJjopa.

OcTaToK mocse OTHEJEHHS COJSHOKHCAOrO (HABTPA MOMXKET OLITh
obpaboran BMecTO yraekucjaoro Hatpuss 100 Ma ropsiguero pacrBopa
rHipatra OKHCH HaTpPHA TNPH TeMmuepartype, OJH3KOH K TOUKE KHIEHHS
B TeyenHe 15 mMuH. 3ateM pacTBOp HEHTPANH3YIOT COJITHOH KHCJOTOH
10 METHJIOBOMY KpacHOMY (HHAHKATopy) H A00aBaSIOT elile M3OBITOK
4—5 kaneap TOH XK€ KHCJIOTH. OPHIBTPYIOT U HPOMBIBAIOT OCTaTOK
10—12 pa3 ropsiuHM pacTBOPOM a30THOKHCJOIO HJIH XJIOPHCTOTO aM-
MonHs. ITocle 3TOro ocratok ¢ (PHJABTPOM HPOKAJHBAKIOT B IJIATHHO-
BoM HJH ¢apdopoBoM Turie npu temneparype 900—1000°C nxo mo-
CTOSIHHOH MaccChl. '

ConepxaHHe HeEPacTBOPHMOIO OcTaTka (H. 0.) B HNPOLEHTaxX BBHIYH-
CJASAIOT 1O (popMy.ie

M, 100
M

H‘ .0.

]

raie Mi;— pasHocTb B Macce THIVIS C OCaJKOM H NyCTOrO THIJSA, T,
M — HaBecka ueMeHTa, T.
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IIpuMevanns:

1. Ilpu COAEepXKAHHH B HeMEeHTe HepacTBOPHMOro ocrartka Bhiwe 0,49%, a Takxe
Ipu aHa/use GapHACOAEPXKAIUEro MOPTIAHALEMEHTa HEOGXOAHMO IIpOBepATH ero Ha
gn;;gﬁfa}%iro%xox ¢ HF mo 2.4.2.”33_Benuqnﬂy HepPacCTBOPHMOIO OCTATKA HPH 3TOM
i o R R R R oot

, YYEHHYIO BeJIHYHHY
YMHOXKAIOT Ha K03¢pounuenr 0,7.
Guits, eTOMs30an A1 DIperee B Hon oo b aOPINOT0 OSTaTIA. MONeT
pHOTrO aHruapuiaa no m 2.10.

24. Onpenenenue cogepxaHHS JABYOKHCH KpeM-
HHsl B NOPTJAAaHAUEMEHTAaX H IWIJAAaKONOPTJaAaHIIe-
MEHTaX METOJAOM KOAaryJasilHH

JKenaruna cnoco6GeTByeT KOaryssiiHH KpPeMHEKHCIOTH H Ipd Ha-
IPEBAHHH CO3MA€T YCJOBHSA s OBICTPOTO H KOJIHUECTBEHHOIO IIepPeBO-
A2 ee B HepacTBOpHMoOe cocrosHHe. [IpH Koarymsiuu B KOHUEHTPHPO-
BAHHOM DpacTBOpe COJSIHOH KHCJOTH YMEHBIIAETCSH COOCaXKACHHE MO-
«CTODOHHHX HOHOB H OCaJlOK KPEMHEKHCJOTHl NpPaKTHYECKH He 3arpsia-
HEH.

2.4.1. pumensemoie peakTussl u pacTEOPLL
Kucaora cepuas no FTOCT 4204—77, niaotHocteio 1,84. -

Kucnora consinast no TOCT 3118—77, naotsocetsio 1,19 u ee pac-
TBOD 5:95.

/Kenaruna, 1%-HBIE pacTBOpP, CBeXENPHIOTOBJEHHBIH; TIOTOBAT
cneiyomum obpasom: 1 r xenatHuel pacrBopsiior B 100 MJa1 BOAwI, Ha-
rpetoit 1o 70°C. |

Kucaora  ¢TopHCTOBOAOpOIZHASA (nnasukoBassi) mno  T[OCT
10484—78, 40%-rass. UYuctoTy (PTOPHCTOBOAOPOAHOH KHCJOTH MPO-
BepSIOT BoimapuBaHueM 7—10 M ee ¢ 3—4 KaljisIMH CePHOH KHCJOTH
B INJAaTHHOBOM THIrJe, OCTAaTOK HNPOKaJAHBAIOT IPH TeMueparype
950—1000° C u B3BemuBawT. I[Ipu GoabmIOM ocraTkKe. He0OXOZHMO
BBOJHTh NONPAaBKYy B pe3y/ibTaT ONpefesieHHs ABYOKHCH KPEMHHA.

Cepeb6po asorHokucioe no 'OCT 1277—75, 1% -uui#i pacTsop.

Kucisora azoraas no 'OCT 4461—77, naotHocThio 1,4,

2.4.2. IIposederue anasusa |

Hagecky 0,5 r neMeHTa NOMEUIaIOT B CYXOH CTaKaH BMECTHMOCTBIO
50 MJ, HAKPHIBAIOT YaCOBHIM CTEKJOM H OCTOPOXKHO AoGaBiasior 10 Ma
COJITHOH KHCJOTH Tak, 4ToOBl KHCJOTa CTeKaJa NO CTEeHKe cTaKaHa.
Crakan norpyxaioT B Harperywo 10 60—70° C BoasiHyio 6aHio u BHIAEP-
xkuBaloT B tededdHe 10 MuH, nepemeluuBasi BpeMsi OT BPEMEHH COAep-
xkumoe. 3arem mpubasasor 10 My pacTBOpa KeJlaTHHBI, SHEPTHYHO
NnepeMelIHBaloT B TeueHHe 1 MHH, He BHIHHMAas CTaKaH H3 BOJSHOH
6ann, H HarpeBaloT elie B TeyeHHe 10 muu. PactBop oxnaxkaaior A0
40—50°C u B TenJoM BHIE GHUIBTPYIOT Yepe3 HeNJOTHHH 0e330J/IbHbIH
¢GuAbTP, 3aTeM TILATENbHO YAAJSIOT IPHCTABIIME K CTEHKAM CTaKaHa
YaCTHUKH KPEMHEKHCJIOTH H NPHCOeJHHAIOT MX K ocafiky. Ocazox Ha
(GUABTPE NPOMBIBAIOT 2—3 pa3a rOpsUYAM PaCTBOPOM COJISHOH KHCJIO-
o1, a 3ateM 10—12 pas He6OJBIEHMH NOPLUHAMH ropsiyeii BOAW (TeM-
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nepatypoii He Brie 70°C), naBas NOJHOCTHIO CTeYb KaXAOH NOPUUH.

Ocanok BMecTe ¢ PHJABTPOM NEPEHOCAT BO B3BELUGHHBIH NJIATHHO-
BB THreJsb, 030J5I0T 6€3 BOCHJIaMEeHeHHUs!, [IPOKANHBAIOT B My(eJabHOH
neun B TeyeHHe 20—25 muH npu Temneparype 1050—1100°C, oxaax-
ngaioT ¥ B3BewnBaloT. IIpokanuBanne MOBTOPAIOT A0 NMOJNYYEHHS NOCTO-
AHHOH MAaccHl.

Coaepxanue ABYyOokHCH KpeMHHs (SiOg) B NpoleHTax BBIYHCJAAIOT
no gopmyJie

SiQ, = M- 1%

*

raie M; — npuBecC THIJA, T;
M — naBecka 1eMeHTa, T.

®uapTpaT COXPaHAT AJS ONpeleseHHs OCTaJbHBIX KOMIIOHEHTOB.

[TojiyueHHYI0 KPEMHEKHCJOTY TNpOBepsloT Ha uHcToTy. Jas 3storo
0CaJ0K B THUI/IE CMAaYHBAIOT HECKOJbKHMH KalJsAMH BOABI, NPHOABJAAIOT
3—4 xanuau cepHoOfi KHCaOTH B 7—10 Ma PTOPHCTOBOAOPOJHOH KHC-
JIOTHl H BBIAapHBAIOT COAEPKHMOE THIVISI HA mecouyHoil OGaHe A0 mpe-
KpallleHHs] BBIAeJIeHHs1 mapoB cepHo#l KucaoTe. ITocsae storo THrenb
npoxanuBaT npu rtemmeparype 1050—1100°C B Teuenne 3—5 MHH,
OXJIaXKAAI0T B 3KCHKATOpe H B3BEIIHBAIOT.

ConepkaHHe OCTaTKa mocje OTroHa (OCTaTOK) B IPOLEHTaxX BHI-
YUCJSIOT 10 popMmyJie

Ocratoxk m.@;ﬁ& - 100,
rae M;— macca THIVII C NPOKaJieHHBIM OCTAaTKOM IIOCJ€ BhITapHBa-
HHS C NJIAaBHKOBOH KHCJIOTOH, T;

M, — macca nycroro THIJA, T,

M — naBecka ueMeHTa, T.

IIpn Beanuune ocratka Gosee 0,509 omnpeAeseHHE KPEeMHEKHCJOTH
Heo6X0AHUMO MOBTOPHTH BeCOBHIM (m. 2.5.2) uaH (POTOKOJOPHMETPH-
yeckuM (m. 3.1) meronamu.

IIpn aHanu3e LEeMEHTOB, COAepXKallUX THTaH, XpPOM H JP., a TaKKe
JJIsl TIOJIYYEHHS! Pe3yJbTaTOB MOBBINIEHHOM TOYHOCTH (aHAJIH3bI CTaH-
AapTHHIX 00pasloB) NMOMHMO NPOBEPKH Ha YHCTOTY HEOoGXOJHMO ompe-
IeJHTh COAEp}KaHHe KPEeMHEKHCJOTH B (DHJABTPaTe MOCJe ee OTAeJe-
HHS.

B 3toM caydae ¢uabTpar nocje OTAEJNEHHS KPEMHEKHCJOThI NOA-
KHCASAIOT 1—2 MJI a30THOH KHCJIOTH, KHNATAT 2—3 MHH AJs paspyiie-
HHA JKeJIaTHHBI, 3aTeM IepeBOJSAT B MEPHYIO KOJ0y BMECTHMOCTBIO
250 M, ZOBOAAT A0 METKH BOAOH, TIHIATEJbHO NEepeMelIHBAIOT H ONpe-
eS0T coflepXKaHHe KPeMHEKHCJOTH KOJODHMETPHUECKHM MEeTOI0M
no m. 3.1.

Conepxkanne aByokucH KpeMHHs (SiOp) B mpouEHTaX BBIYHCJASIOT
no gpopmyae
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M, - 100 .
SiOﬂ = "‘LAT'""' + SIOZQ)HJIBT;}:

raie My;— pa3HocTh B Macce THIVII C NPOKAaJIeHHHIM OCaAKOM [0
H 1I0CJie BhIapHBaHHS C NJAaBHKOBOH KHCJIOTOM, T;
M — naBecka uemesra, r;
SiOg¢narrp — conepxkanne SiO, B QHABTpPaTe B mpoueHTax, oOmpeje-
JeHHoe 1o 1. 3.1.

Ornenenne rHAPOOKHCeH H ONpejesieHHe COAEPXKAHHA OCTalb-
HBIX COCTaBJISIOUIHX IIPOH3BOASIT H3 AJHKBOTHOH 4YacTH pacTBopa
¢urapTpara ot SiOs.

IlpuMevyanusa:

1. Ilpn COJIePXKAHHH B MOPTIAHALUEMEHTAX MHHEDAJbHBIX A06aBOK, HEPacTBOPH-
MBIX B COJIAHOH KHCJOTe, 2 B IJIAKONOPTJAHAlEMeHTaX — KHCJbIX IJIAaKOB, Onpejene-
HHe COAepXKaHHA [BYOKHCH KPeMHHS NPOH3BOJAAT NO MeToAy, YKasaHHOMY B 0. 2.5.

2. Onpeneneniie cOzepXKaHHs KPeMHEKHCJOTH B GapuiicofepKauux NOpTAaHAaLe-
MeHTAaX NpOoH3BOAAT CDOTOKOJIO})i{METleIECKHM MeroaoM no 1. 3.1.

3. Tlpu BenuuHHe OCTaTKa nocje OTTOHa KpeMHekHcJorsl Gosee 0,59% Heo6xo-

JHMO ee CINIaBHTb, PACTBOPHTb B HeGOJIBIIOM KOJHYECTBe COJIAHOM KHMCAOTH H npuba-
BHTb K OCHOBHOMY QHJIbTPATY.

25. Onpenenenne cogepxkaHHS ABYOKHCH KpPeM-
HHST B MNYUUOJaHOBHX TNOpPTAaHALEeMeHTaxX MEeTo-
LJOM KOaryJasiiuu

2.5.1. HPHMBHﬂBMble peaxTugsl u paCTBOpr

Hartpuit yraekueani 6e3soguniii no 'OCT 83—79.

OcTanbHble PEaKTHBH — MO 1. 2.4.

2.5.2. IIposedernue anarusa

Hagecky 0,56 r nemeHTa TIaTeJbHO NepPEeMELIHBAIOT B MJ1aTHHOBOM
THIJIE IPHMEPHO C ABYKPAaTHHIM KOJHYECTBOM 6e3BOJHOIO YIVIEKHCJOIO
HaTpus. THre/ib HaKpPHIBAIOT KPHIIKOH H CIEKalT €ro COAepkKHMOe B
MydeabHoit neun npu temneparype 950—1000° C B Teuenue 3—7 MHH.
[Tocae OwicTporo oxJyiaXKJAeHHSI THIJISI IOJIYUYEHHBIH CHEK PacTBOPSAIOT
10—15 M7 coNsiHON KHCJOTHI, KOTOPYIO HNPHJAHBAIOT HEOOJBIIMMH IOD-
LHSMH H NEepeHocsT B crakad BMectuMocTbio 100 mua. Tureanr omoJac-
KHBAIOT 3TOH e KHCJOTOH H COXPaHAIoT AJsa JanbHeiieid paboThL.
CTakaH HAKpBHIBAIOT YaCOBLIM CTEKJIOM H NOrpyXkaloT B Harperyio A0
65—70° C Boasanyio 6anio Ha 10 mun. Ilocne pacTBopeHHs cneka InpH-
G6aBasioT 10 My pacTBOpa XKeJATHHBL H BBHINOJHSIOT BCe OCTaJbHBIE
onepalHH BhHIAEJNEHHS H ONpeleseHHS KPeMHEKHCJOTH IO METOAYy Koa-
TYJSIUHH JKeJNaTHHOH, H3JIOXKeHHOMY B I 2.4.

@®uapTpaT COXPAHAIOT AJs1 ONpeAesieHHSl COJepxkKaHHsS OCTaJbHBIX
KOMIIOHEHTOB.

26. OTneneHnnHe THAPOOKHCEH aJNIOMHHHA, XeJdesa

'H THTaHa :

A. PactBOpom ypoTponuHa

ITpunuun metona. Ocaxjaenne THAPOOKHCeH OCHOBAHO Ha THAPOJIH-
3¢ ypPOTPONHHA B CJaBOKHCJIOM pacTBope ¢ o6pasoBaHHEM aMMHaka H
¢opmaabpaeraza. AMMHAK, MeIJEHHO BHIACISIOUIHACA NPH THAPOJH3E
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ypOTPOIIHHA, NOCTENEHHO yBesHuYHBaeT pH aHanu3upyemoro pactsopa.
By¢eprass cucrema aMMHak-¢popMaJblerng obecrneyHBaeT HECKOJbKO
MeHbIIYIO H OsaronpHaTHyio BeanuyuHy pH pacrsopa (6—6,5) nmo cpas-
HEHHI0O C CHCTEMOH aMMHakK — XJOpHCThIi aMMOHHH. B pactBOpe npH
3TOM Takike He OyJeT H30BITKA aMMOHHHHBIX COJIeH, 3aTPYAHSIOUIHX
onpelleleHHe SKBHBAJICHTHOH TOYKH IIPH KOMIJIEKCOHOMETPHYECKOM
THTPOBAHHH KaJsbuus. IIpumenenne yporponnHa (rekcaMeTujeHterpa-
MHHa) BMECTO aMMHaKa JJsi OCaxKAEeHHS THIPOOKHCEH AaJIOMHHHA H
JKesjesa ocBOOOXK/JaeT OT HX NepeocaK/IeHHs BCAeACTBHE OoOpa3oBaHHA
IJIOTHHIX OCaJKOB THIAPOOKHCeH, o6sajamolux MaJod aAcopOLHOHHOH
CIOCOOHOCTBIO, KOTOPBIE JIETKO H OBICTPO (PHABLTPYIOTCS, a 3TO CyLUeCT-
BEHHO COKpalllaeT BPEMsI BHINIOJIHEHHS aHAJIu3a.

2.6.1. Ilpumensemsie peakrussl u pacrTeops.

YporponHH- rekcaMeruyaeHTeTpaMuH, 20%-Hbii BOAHBIH pacTBOD.

Kucaora azotnas mo T'OCT 4461—77, niaotHocThiO 1,4.

Ammuak Boguwiit mo 'OCT 3760—79, 109% -uslii pacTBOp.

Kucnora consinas no I'OCT 3118—77, nuotHocthio 1,19 u ee pa-
cTBOp 1:4.

Avmonnii - azotHokucani no I'OCT 22867—77, 2% -ublit pactsop,
HeHTpaJH30BAaHHHH aMMHAaKOM /[0 NOXKeJITeHHs HHAHKAaTtopa MeTH.O-
BOI'O KpacHOro.

MetunoBnlit Kpacubiii (uuaukarop) no 'OCT 5853—51, 0,2% -ueiit
CIHPTOBOA PacTBOpP; FOTOBSAT MO II. 2.3 HAaCTOALIEro CTaHAapTa.

Cepebpo aszornokucaoe no I'OCT 1277—75, 1% -HBIA pacTBOP.

2.6.2. Ilposederue anarusa

PuapTpaTt, NMOCJAE OTAEJEHHs KPEeMHEKHCJOTH no m. 2.4 uam 2.5,
HarpeBalT A0 KHNeHHus, npobasastior 7—10 kanenb a30THOH KHCJOTHI,
cn1abo KHOATAT pacTBop eme 1—2 MHH, nocjae 4ero HEHTPAJIH3YIOT pa-
CTBOpDOM aMMHaKa /[0 HayaJja MOKpacHeHHs OyMa’KKH KOHro, 3areMm
n06aBJsIOT HECKOJBbKO Kanesjb pacTBopa coisiHOH KHcJoTHl (1:4) mo
nepexofa upera OyMaXKH KOHFO B CHpPEHEBBHIH (MJIH 1O NOSIBNEHHSA
cnabofi MyTH, KOTOPYIO PacTBOPSIIOT HECKOJbKHMH KalJIsIMH COJISTHOH
KHCAOTH 1:4), npuauBaor 20 MJ pacTBOopa ypOTpPONHHA H pPacTBOP
BhIIEpXKHBAIOT B TeueHHe 10 MuH npH temneparype okoso 80°C, usbe-
rasi ero Kuneuss. Ocafiok (HABTPYIOT Yepe3 HemJIOTHbIH O0e330JIbHBIH
GUABLTP, NPOMEIBAIOT TOPSYHM PaCTBOPOM a30THOKHCJIOIO aMMOHHA [0
HCUE3HOBEHHS peaKUHH Ha HOH xJopa (mpoba pacTBOPOM a30THOKHC-
Joro cepebpa, NMOAKHCJEHHOrO a30THOH KHC/0TOH). PHABTpAT ¢ Hpo-
MBIBHEIMH BOJAaMH MEPEBOASIT B MEPHYI0 K006y BMeCTHMOCTbIO 250 M
H COXpPaHAT AJd ONpelesieHHS COJNepIKaHHS OKHCeH KaJablus H Mar-
HHSL

INMpumegyarnue Ocanox ruApooKHcell MOXeT ObTb HCNOJL30BAH AJS Onpelne-
JIEHHS COAePXKaHHsA OKHCeHA XKese3a H aJIOMHHHSA.

b. Pacrsopom ammuaka
2.6.3. Ilposedernue anarusa.
duabTpaT Mocjae OTAeNEHHS erMHEKHCJIOTb{ NepeHOCAT B CTaKaH
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BMectuMocTblio 300 My ¥ BHNapusalwT 10 o6beMma He Oogee 100 wmJa.
3areM npubasisiioT 7—10 Kanexab a30THOH KHCJOTH, AOBOASIT PacTBOP
JI0 KHNEHHsA H caabo kumatat 1—2 mMHH. [ Toro, yToGH NPHCYTCT-
BYIOLIHH B aMMHakKe B HeOOJIBLUIOM KOJIHYECTBE YIVIEKHCJbIH aMMOHHH
He NpHBeJ K YBJIeUE€HHIO B OCaJIOK HEKOTOPOro KOJIHYeCTBa YIJIEeKHCJO-
ro KaJjbliHs, OCaXJeHHe THAPOOKHCEH BHINOJHSAIOT B JBE CTalHH.

CHagaJsia K pacTBOpY A400aBJISIIOT OCHOBHOE KOJHYECTBO aMMHakKa
J10 NOSIBJIEHHS OCajKa, KOTOPHIH 3aTeM PacTBOPSAIOT HECKOJbKHMH Kail-
JSIMH COJISHOH KHCJOTH 1:4; pacTBOp KHIATAT MJIS YAAJEHHSA yrie-
KHcaoTel. [Ipu aToM BpINABLIMH B OCAaZOK YIVIEKHCJBIA KaJbluil pac-
TBOPSIETCS B COJISTHOH KHCJIOTE.

3areM K pacTtBopy A00aBJs0OT 1—2 KamiH HHAHKaTopa METHJOBO-
IO KPacHOTO H OKOHYAaTEeJbHO OCaXKAal0T THAPOOKHCH, npubGaBasia aM-
MHaK 10 KamiasM JO0 NoxenTeHHs pactBopa. OKoHuaTeJbHOE OCaXK-
JeHHe THAPOOKHCeH xocTHraercsi npubaBjeHHeM HeOOJbIIOro KOJaH4Ye-
CTBAa aMMHaka, KOTOpO€ NPAaKTHYECKH He BBHI3OBET OCaXACHHA yrie-
KHcqoro Kaapuusi. CTakad ¢ 0CaJKOM INOMEIIAIOT Ha HEeCKOJbKO MHHYT
(0 mpocBeT/eHHs KHAKOCTH HaJ OCaAKOM) B TeIJIoE MeCTo, IocJe
uero (UJIbTPYIOT yepe3 HEIVIOTHBIH 6Ge330/bHBHIH ¢(uAbTP. Ocaljok mpo-
MEIBAIOT 3—4 pa3a ropsiuHM pacTBOPOM Aa30THOKHCJOrO aMMOHHA. 3a-
TeM OCaJOK CMBIBAIOT ¢ (DHJAbTPA B CTAaKaH, B KOTOPOM NPOBOAHJIOCH
ocaxjenue, npubasnnotr 30 MJa pacTBOpa COJSIHOH KHCJIOTH, pa3bas-
Js10T npumepHo ao 100 ma ropsiueli BoAo#H, npubaBasiioT 1—2 Kamiu
HHAMKATOpa METHJOBOrO KPaCHOro, BTOPHYHO OCaXKAAIOT THAPOOKHCH
pacTBOpOM aMMHaka, QHJALTPYIOT 4Yepes TOT ke (QPHABTP H IPOMBIBAIOT
0CaJIOK TrOpsYHM pacTBOPOM Aa30THOKHCJOrO aMMOHHA J0 HCYe3HOBe-
HHs peaKUHH Ha HOH xJopa (mpoba pacTBOPOM a30THOKHCJOIO ceped-
pa, NOAKHCJEHHOIO a30THOH KHCJO0TOH). OO0beauHeHHble (GHIBTPATHI
C IPOMBIBHBIMH BOJaMH ME€PEBOJAAT B MEPHYI0 KOJOy BMECTHMOCTBIO
250 MJ1 M COXpaHSIIOT [Js1 ONpeJesICHHST CONepKaHHsA OKHCEeH KaJbUHs
H MAarHus.

27. Onpenenenne colepXKaHHA OKHCEH KaJdbUHA
H MAarHHs KOMINOJEKCOHOMETPHUECKHM METOJIOM

[Ipunuun meroza. Meroa KOMIJIEKCOHOMETPHYECKOrO THTPOBAHHS
OCHOBAH Ha ObicTpoM 00pa3oBaHHH OeCUBETHBIX, XOPOIWIO PacCTBOPH-
MBbIX, NMPOYHBIX H HE3HAYHTEJIbHO AHCCOUHHPYIOIIHX KOMILIEKCHBIX CO-
eJuHeHHuH Tpuaona b (kommnaexcona 111) ¢ kaTHonamu onpenensieMbix
OKHCJIOB. I'paMmM-Monekysa Merajja HE3aBHCHMO OT BaJIEHTHOCTH IIO-
CJIeJHEro BCeria CBA3LIBAET rpaMM-MOJEKyJay TPHJIOHA b.

Jas ycTaHOBJEHHSI KOHEUHOH TOUKH THTPOBAHHS NPHMEHSIOT CIie-
IHa/JIbHbl€ KOMILIEKCOHOMETPHYECKHE HHAHKATOPhl — MeTaJlj1-UHIHKa-
TOpHI, 06pasyiouine ¢ onpejejsieMbIMH HOHAMH OKpalle€HHbie KOMIJIEeK-
Chl M€Hee IIPOYHBIe, YeM COOTBeTCTBYIOUIHE KOMILJIEKCH 3THX HOHOB C
TpuJIoHOM D. B KoneuHOfi TOYyKe THTPOBaHHsS NpPH NOJHOM CBSI3bIBa-
HHH B KOMILIEKC THTDYEMBIX HOHOB pacTBOP OKDAalLIMBAeTCsl B LBET,
NPHCYUIHA CBOOOJHOMY HHAHKATOPY.
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B aJMKBOTHOH 4aCTH pacTBOpa HOCJAe OTACJEHHS THAPOOKHCEH aJlio-
MHHHS H XKeJje3a THTPYIOT OKHChb KaJjbLius TpuJOHOM B npu pH Bhie
12, uto obecneuynBaeTCsl BBEAEHHEM pacTBOpPa KPENKOH KaJHeBOH HJIH
HaTpHEBOH IIesoud. B KauecTBe HHAMKATOpa NPHMEHSAIOT MYDPEKCHA
HJIH (PJIOyPEKCOH.

Bo Bropofi aJHKBOTHOH 4acTH pacTBOPa ONPEALNSAIOT CYyMMY KaJb-
IIHS W MarHusl THTPOBaHHEM pacTBOpoM TpHJOHa B ¢ HHAHKaTOpOM
KHCJIOTHBIM XpOM TEeMHO-CHHHM HJH xpomoreHoMm uepHeiM ET-00.

2.7.1. Ilpumensemsie peaKTuesl. u pacreopsl

Tpunon B no T'OCT 10652—73, 0,05 m pacTBOp; rOTOBAT CJEAyIO-
mwuM obpasom: 18,6 r Tpuaona b pactBopaoT B 1 1 BOABI H XOpPOLIO
nepememuBaior. Ecan pacTBop HOJyuHJCS MYTHBIM, ero (GHJAbLTPYIOT.
Tutp pacTBOpa yCTaHaBJAHMBAIOT MO KaJbLHIO yraekHcjaomy no I'OCT
4530—76 ¢ npoBepeHHbIM cozep:kanneM CaO HaH NO CTaHAApTHOMY
o6pasiy H3BecTHsIKA 59B. 5 I yIrVIEKHCJIOrO KaJbLHS HJAH CTAHAaPTHOTO
ob6pasua 598 pactBopsiioT B 30—40 M consiHOM KHcaoTH 1:3 npH Ha-
rpeBaHHH, pPacTBOP KHMMATAT 3—5 MHH Aja YAaJeHHS YIVICKHCJOTH,
NepeBOAAT B MEPHYIO K0J0y BMeCTHMOCTbIO 1 JI, oxaaxkaawr, pasbas-
JAI0T BOAOH 1O METKH H XOPOLIO nepeMelHBaoT. s yCTaHOBKH THT-
pa pacTtBopa TpuJsioHa B cnyckaioT K3 6ioperkn mo 20 MJ IPHTOTOB-
JIEHHOTO PacTBOpa XJOPHCTOrO KaJbLiHA B TPH KOHHYECKHE KOJ06bl BMe-
ctumocThio 250 Mg, pasbasasior Bomod g0 80—100 mu, npu/iuBaioT
u3 Owoperkn 10—15 mMa ycraHaBiaHBaeMOro pacTtBopa TpujaoHa b,
15 Ma pacTtBopa ruipata OKHMCH KaJHsl (MJH THApaTa OKHCH HaTpHA),
100aBJSIOT Ha KOHYHKe LINaTesjss HHAHKATOpa MYPEKCHIa, 1oc/e 4ero
JOTHTPOBLIBAIOT TPHJOHOM b 10 mepexoia MaJHHOBOH OKPackH pac-
TBOpa B YCTOHUHBYIO ¢HoJeToBYy10. IIpH THTPOBaHHH C HHIHKAaTOpPOM
dayopekcoHOM B KOJOBI ¢ aHaJH3UPYEeMbIMH pacTBOPaMH BBOJAAT Ta-
KOH 3Ke H30bITOK pacTBOpa TpHJoHa B, nobamasior 4—5 Kaneab 6poM-
KPe30JI0BOrO NypnypoBoro, 15 mJs pactBopa ruipara OKHCH KaJHs, Ha
KOHUHKe mnarTe/ss HHAHNKaTopa (payopekcoHa, Nocje 4ero npoaosKalT
THTPOBaHHEe PacTBOPOM TPHJOHA b 10 nepexoza duyopecuupyiouiel
MaJIHHOBO-3€J1€HOH OKPaCKH B YCTOHUHBYI0 MAaJHHOBYIO. THTpOBaHHe
B 9TOM CJyuae IPOBOJISAT Ha TeMHOM (oOHE.

Tutp pactBopa TpuaoHa B, Bupaxennoit B rpammax CaO (Tcao),
BBHIYHCJ/IAIOT 1O CpeiHeapH(PMETHUECKOMY Pe3yJbTaTy TpeX THTPOBaHHUH
no ¢popmyae

20 « 5. %CaO
V.100.1000 °’

Tcao =

rae % CaO — comepxanne CaO B yriekuc/iOM KaJbUHH HJH B CTaH-
daptHoM obpasue 598, %;

V —o6pem 0,05 M pactBopa tpHioHa B, nomeamuit Ha

THTPOBAHHE, MJL |
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Tutp pacrBopa TpuaoHa b nmo MgO ycranaBnuBamT MO CepHOKHC-
aomy Marunp. Cnyckawor H3 OopetkH 20 ma 0,1 B THTpOBaHHOrO pa-
CTBOPa CEPHOKHCJIOrO MarHHs, MPHTOTOBJEHHOTO H3 (pHKcaHasa, B TPH
KOHHYeCKHe Koa0bpl BMecTHMOCThIO 250-—300 Ma. Pas6GaBasiioT pacrso-
pul 10 100 ma Bomo#, narpesaior 1o 60—70°C, npuauBaioT no 15 mia
amMMHagHoro G6ydepHoro pactsopa M 5—7 Kalesb HHAHKAaTOpa KHCJOT-
HOr0 XpOMa TEeMHO-CHHErO HJIH BBOJSIT Ha KOHUHKE MINAaTeNsl CyXYio
cMech HHAHKaTtopa xpomoreda uepnoro ET-00 (0,04—0,05 r) u TuT-
pytor 0,05 M. pacTBOpoM TpHJOHa b NpH HHTEHCHBHOM NOMEUIHBAHHH
JIO Tepexoja KpacHOH OKpacKH COOTBETCTBEHHO B YCTOHUHBYIO CHHe-
CHDEHEeBYIO HJIH B CHHIOIO C 3€JICHOBATHIM OTTEHKOM.

Tutp 0,05 M pactBopa TpusioHa b, BoipaxKenHniii B rpammax MgO
(Tmgo), BBIYUHCASIOT HO CpeAHeapH(PMETHYECKOMY pe3yJabTary Tpex
THTPOBaHHHK 110 popmyJie
20 . 0,002016

|4

rie V—o6pem 0,05 M pacTtBopa TpHaOHa b, mowexwuii Ha THT-

posanue 20 mJa 0,1 H pacTBOpa CepHOKHCJOrO MarHus, MJ;

0,002016 — KonnyeCTBO OKHCH MarHHs, COOTBETCTBYyIOIlee 1 MJ TOUHO
0,05 M pacTBOpa TpHJOHa DB, r.

Kanusa ruapar okucH  uau Hartpusa ruiapar oxkuci no I[OCT
432877, 20% -uble pacTBOpPHL.

Kucaora coasuas no F'OCT 3118—77, pacrsop 1:3.

Mypekena (MHAHKATOP), CyXas CMeCh; TOTOBST c/aelylomuM obpa-
30M: 1 © MypeKkcuzAa XOpowWO nepeMemnBaloT ¢ 99 r BHICYLIEHHOrO XJO-
pucroro Hatpus 6espoanoro nmo I'OCT 4233—77 wuan XJOpPHCTOrO Ka-
aus no N'OCT 4234—77, nomenialor B 6aHKY C IPHTEPTOH KPBIIIKOH H
XpaHAT B TEMHOM MeECTe, |

Payopekcon (HHIAHKATOp), CyXasi CMeChb; TOTOBAT CJEAVIOUWIHM 00-
pa3oM: xopoumo nepeMewmwHBalT 1 r ¢uyopekcoHa ¢ 99 r XJa0pHCTOro
kanust no [OCT 423477 u coxpaHsioT B 6aHKe ¢ KPBIIKO.

Bpom kpesosopbiii nypnypoBslii, 0,1% -Hblli COHPTOBO#H pacTBOP.

Mackupyromuii pearesr, 5% -Hblli BOAHBIA PAcCTBOP TPHAITAHOJIAMH-
Ha, cogepxamui 0,5% Hatpus q)TopKCToro no 'OCT 4463—76.

Tunpoxcunamun coassHokucaslii mo 'OCT 5456—79, 5% -ueiit pac-
TBOD.

AMmMHayHplli 6yQepHBIE pacTBOp; TOTOBAT CJAGAYIOLUHM 006pasoM:
pacteopsilor 70 r ammouusa xJgopucroro nmo 'OCT 3773—72 B 200 ma
BOJBI, HALTPYIOT, npubaBjsior 570 Ma 25% -Horo pacrBopa aMMHaka
no 'OCT 3760—79, noBoast Ao 1 11 BOAOH M XOpOLIO NepeMellHBaloT;
pH storo pactBopa coorBercTByeT npumepHo 10.

Kuc/ioTHBIE XpoM TeMHO-CHHHA (HHAHKATOp), 0,59% -HbliI BOAHBIH
PacTBoOp.

Cyxaa cmecp (HHIHKaTOpa) XPOMOr€Ha YePHOrO CHelHaJbHOro
ET-00; roroBar caeayomum o6pa3oM: mepeMeilHBaloT NyTeM pacTHpa-

50
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Hust 1 r uaaukartopa ¢ 99 r 6espoanoro Hatpusi xaopucroro no 'OCT
4233—77 wnnu Kaausa xjaopucroro no I'OCT 4234—77 u coxpaHsSIOT B
6aHKe C KPBIIIKOH.

2.7.2. Onpedenernue codeprcanus OKUCU KAAbLUA

M3 mepHo#t Kon6B BMeCTHMOCTbIO 250 MJI mocJjie OTAEJEeHHUs] THAPO-
OKHCell oTOHpaloT nunetkoi 50 My pacTBOpa, MepeHOCAT €ro B KOHHYe-
CKylo K040y BMecTHMOCTbIO 250 MJ, mnpeABapHTeNbHO JAO6GaBISIOT
15 ma pacTBOpa TpHJAoHAa b (BO H36GekaHHe BHIAJEeHHS THApaTa OKUCH
KaJbliHsl B LIeJOYHOM pactBope), 20—25 MJ pacTBOpa THApaTa OKHCH
KaJusa (HaH THApDaTa OKHCH HATPHS), HAa KOHYHKE IIMaTessi HHAHKATO-
pa MypeKcHjia, Nocje 4ero AOTHTPOBLIBAIOT pacTBOPOM TpHJIOHa B no
nepexojia MaJIMHOBOH OKPAaCKH pacTBOpPa B YCTOHUHBYIO (pHOJIETOBYIO.

TurpoBanne ¢ HHAHKATOpOM (JIYOPEKCOHOM IPOH3BOJAT TaK, KakK
3TO H3JI0JKEHO NPH YCTaHOBKEe THTpa pacTBopa TpHJoHa bB.

Conepxanue oxucH Kanapuusi (CaO) B mpoueHTax BBIUHCJASIOT IO
dbopmyae
VeTcuo "5 - 100

M b
rae V—ob6bem 0,05 M pactBopa Tpuaona B, momemmuii Ha THTpO-
BaHHe, MJ,
Tcao — tuTp 0,05 M pacrBopa Tpuiona B, Boipaxenusiit B r CaO;
M — HaBecka LeMeHTa, T;

5 — Koa(puunenTt, yuuthiBawunii onpefesenne CaO B aJiHK-
BOTHOH 4acCTH pacTBopa.

Ca0O =

IlpuMmeyannsa:

I. IIpun amaanse WIAKONOPTJAHALEMEHTOB H IIJIAKOB AJi NPeAOTBpAalleHHS OKHC-
JIeHHS 3aKHCH MapraHua B lIeJOYHOM pacTBOpPe KHCJOPOAOM BO3AYXa TNepen THTPOBa-~
HHeM KaJbUHS NPHJANBAIOT 1—3 MJ COJSHOKHCJOrO THAPOKCHAAMHHA, NOCJAe Yero Ao-
6aBas10T Bce HeOOXOAHMEE PAacTBOPH H THTPYIOT TpuJOHOM D.

2. OnpegeneHne cONePXaHHA OKHCH KaJbLHA MOXeT OHITh BHIOJHEHO TAKXKEe H3
OTHeNbHOH HaBeckKu 6e3 OTHeJeHHSI IOJYTOPHHIX OKHCJIOB nocje cnJaasienus 0,1 r
aHanu3npyeMoro obpasua ¢ 1 r naaBHs H NOCJAEAYIOIIEro PacTBOPEHHA CIiaBa B
COJIIHOR KHcaoTe. Melnalomee BJHSIHEE NOJYTOPHBIX OKHCJAOB YCTPaHSIOT BBele-
HHeM (nepex aobGasienHem H36bITKa TPHJAOHAa B) MackHpyiollero peareHra B KOJH-
yecTBe 10 Ma.

2.7.3. Onpedeserue coOepranus OKUCU MASHUS

M3 mepHO#i k01611 BMecTHMOCTBIO 250 MJI nocJie OTAeNIeHHs] THAPO-
OoKHcelt no n. 2.6 orbupalotT nHnetkoii 50 MJ pacTBopa, MEePEeHOCST ero
B KOHHYECKYIO KO0y BMecTHMOCTBIO 250 MJ, pasbaBasiioT BOAOH L0
100 ma, no6asasiior 15 ma 6ydepHoro pacTsopa, 7—8 Kanejb HHJIHKA-
TOpa KHCJOTHOTO XpOMa TEMHO-CHHEro HJIH Ha KOHYHMKEe HinaTess HH-
aukaTopa xpomoredHa yepHoro ET-00 u THTPYIOT cyMMy OKHCell Kalb-
uua 1 maraug 0,05 M pacTBOpoMm TpuJOHAZ DB 0 mepexoga KpacHOH OK-
PackH pacTBOpa COOTBETCTBEHHO B YCTOHYHBYIO CHHE-CHPEHEBYIO HJIH
B CHHIOIO C 3€JIeHOBATHIM OTTEHKOM.
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Coxnepxanne okucH maruus (MgQO) B mpoueHTax BHIUHCJSIOT MO
bopmyae

(Vg b V]_) . ngo * D 100
M ?

rae V:—o6wem 0,05 M pacTBOpa TpHJOHa b, momenmuii Ha THTpOBa-
- Hue cyMmel CaO+MgO, mua;
Vi—o6wem 0,05 m pactBopa TpH/oHa DB, noulexmufi Ha THTPO-
Banue CaO, mi;
Tmgo — TaTp 0,05 M pactBopa TpuiaoHa b, Beipaxkeunnit B r MgO.
3HaueHHs OCTalbHBIX 0003HAUeHHH TakHe XKe, KaK MpH ompejeJe-
Hun CaO.

MgO =

IIpumeuvanne. CojepxanHe OKHCH MAarHHs MoxeT OBITb TakKe ONpeleseHO
B pacTBOpe nocje THTPOBaHHA Kasbuua. Ilas atoro Kk pacrBopy no6aBJsiioT COJIsi-
HOH KHCJOTH [0 MOCHHeHHSI GyMaXKH KOHrO, IJSl pa3pylleHHs MYpeKCHAa H pac-
TBOPEHHs BbiNaBHlell MHAPOOKHCH MarHusa. 3areM NpHAHBalOT 15—20 MJI aMMHauyHOroO
6ydepHOro pacrsopa, OJAHH H3 HHAHKATOPOB H THTPYIOT MarHuit tpuioHoM B aua-

JOFHYHO BHIUEH3/J0XKEeHHOMY.

CozepxanHe okucH MmarHHs (MgO) B mpoueHTax BBIYHCJASIIOT MO
bopmyJae
VeTpgo * 5+ 100

M b
rae V—ob6pem 0,05 M pacrBopa TpuyioHa b, nowegmuit Ha THTPOBA-
HHE, MJL

28. Onpemenenue cojepxKaHHUST 3aKHCH XeJje3a
B IIJAaKONOpPTJAaHALEMEHTAX

2.8.1. IlIpumensemote peaxTusst, pacTeops. U annaparypa

KucJora cepuas no 'OCT 4204—77, pacteop 1 :4.

Kaauit maprannopokucasiit no 'OCT 20490-—75, 0,1 H TtuTpOBaH-
HBIH PacTBOP; TOTOBAT H3 ¢QHKCaHaJa.

YraekHcabl ras; mnoayyaioT B anmapate Kunma aeficTBHeM pac-
TBOpa COJIAHOH KHCJOTH Ha MPaMOPHYIO KDOIIKY HJIH H3BECTHSK HJIH
HCIOJIb3YIOT YIVIEKHCJBIH ra3 u3 6aj/0HOB.

Hatpuit yraekucasiii 6espoaubiii no I'OCT 83—79 nuasJjeHsli;
TOTOBAT MyTeM MJaBJEHUA COABl B NJATHHOBOW HawKe B My(QebHOH
neuy npH temneparype 850—900° C B TeueHne 5—8 MHH, MOC/Ie OXJaXK-
JeHus pa3OHBAIOT Ha KYCOYKH.

Knanan Bynsena (uepT. 1) H3rOTOBJISIIOT H3 TOJCTOCTEHHOH pe3H-
HoBOH TpyOku. OTpe3ok Takoii TpyOKH AJHHOH 5 cCM C OZHOr0 KOHUA
IJIOTHO 3aKPHIBAIOT PE3HHOBOH NPOOKOH, HHOrZA 3aJHBAIOT PE3HHOBHIM
kneeM. Jlpyroil KoHeu HaJeBalOT Ha CTEKJSHHYIO TpPyOKy. JlesBuem
OpUTBBl BIOJb PEe3HHOBOH TPYOKH HAenaloT mpope3 (iliesab) AJHHOH B
1,6—2 cum. Ilpu npoBexenun aHa/aH3a KOHHYECKYIO KOJIGY BMECTHMO-
cThio 250 M1 3aKpHIBAIOT Pe3WHOBOI NPOOKOfl, B KOTOPYIO BCTaBJEH
CTeKJISIHHBIH KOHel KJanaHa DyHseHa.
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A. Pa3jioxeHnHe HaBECKM B TOKe yriaekucio-  Knanan BynseHa
ro rasa 7

2.8.2. IIposedenue anarusa |

B koHHuecKyio K0JOy BMeCTHMOCTbIO 250 M.
npuanBaT 100 Ma pacTBopa CepHOH KHCJAOTBL. “—~__}
Koa6y 3akpriBaoT npoOKoOi#l ¢ AByMs OTBEpCTHS-
MH, B KOTOpBI€ BCTaBJICHBl CTEKJISIHHBle TPYOKH,
COTHyTHIE€ NOJ npsiMbiM yriaoMm. Onuna u3 Tpybok 3
(10 X0Ay rasa) AOXOOHT MO AHA KOJOB, BTO-
pas — KOHuaeTcs noA npobkoit. [auHHYyO TPyO-
Ky NPHCOeJHHAT K annapary Kunma c yriekse-
auiM rasoM. OTKpHIB KpaH y ammapara, npomyc-
KaloT TOK YIJEKHCJOro rasa uyepe3 KoJjaby B ‘
TeyeHHe 3 MHH. B 3T0 BpeMmsi OTBeWIMBAIOT Ha
CyXOM yacoBoM crekje 1—1,5 r cBexeusmensn-
YeHHOTO KJHHKepa HJH LeMmeHTa. [IpHOTKpHIB
npoOKy, ObICTPO BCHINAKOT HABECKYy B KoJOy, He & —
npeKpaulasl ToOKa rasa, B3BELIHBAKT CTEKJO H ‘
N0 Pas3sHOCTH Macc omnpeAesioT HasecKy. Conep-
XHMoe Kogabn KunatarT 15 MuH, npomyckasi Bce
BpeMsl TOK YIVIEKHCJOro rasa. 3areM CHHMAIoT
K06y C NJHTKH H, HE NPeKPallas TOKA YITIE-  moped oiaisZer PoW
KHCJIOTHI, OXJIaXKJaloT COAepXKHUMOe KOJaOhl, Moc-  meab; ﬂ;y%?;:ﬂﬂﬁﬂaﬂ
Jie 9ero OTCOeAHHSIOT Koqa0y oT npubopa Kumna, Uepr. 1
npubasiasior 100 mMa NPOKHISTYEHHOH XOJOMHOH
BoAnl ¥ THTPYIOT 0,1 H pacTBOPOM MapraHIOBOKHCJAOrO KaJjusi 40 PO30-
BOH OKpackKH, He ucuesatonieii B teuenue 20—30 c.

Conep:xkanue 3akucH xkene3a (FeO) B npomeHtax BBIYHCASAIOT HO

dopmyJe

o
WX,

715-20
J

PO R WP WL

FeO — |4 .0,0011184 . 100

rie V—o6bem 0,1 H pacTBopa MapraHUOBOKHCJIOrO KaJHs, IIO-
HIeIMHA HA THTPOBaHHE, MJI;
M — naBecka LEMEHTa, T;
0,007184 — xonnyecTBO 3aKHCH ¥XKese3a, COOTBETCTBylomiee 1 ma Tou-
HO 0,1 H pacTBOpa MapraHuUOBOKHCJOI0O KaJiud, T.

¥

b. Pa3noxeHHe HaBeCKM C MpPHMEHEeHHEM IJIaBJEHOH COJbI

2.8.3. Ilposedernue anarusa

B konnueckylo Koaby BMecTHMOCTbIO 250 M BauBawT 100 mua pac-
TBOpA CEPHOH KHCJOTH, BCHINAIOT HaBecKy uemeHTa 1—1,5 r, Opo-
Cal0T HECKOJbKO KYCOYKOB I/IaBJEHO! COAH H OBICTPO 3aKpPHIBAIOT pe-
3HHOBOH npobko# ¢ kyanaHoMm Dbynsena. CoZepxumoe KoJuabnl B Teue-
aue 10—15 MHH KHNATAT HaA MJHTKe. 3aTeM CHHMAIOT K00y, OXJAaxK-
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nAaiot, npubasaawT 100 MA NpOKHNAYEHHOH XOJOAHOH BOABI, BCe
OCTaJIbHBIE ONEPAllHH BHINOJHSIOT, KaK H3J0XKeHOo B 1. 2.8.2.
Ilpumeuanne llpy HaJIHYHH B NOPTJIAHAlEMEHTAaX H MNYULOJAHOBHIX NOPT-

JAHALEMEHTAX 3aKHCH KeJjie3a OIpe/ieJicHHe BeAyT 0 MeTOAaM, H3JO0XKEHHRM BEHille,
4 HNPpOHEHTHOe COAepXKaHHe OKHCH XKeJe3a BHYHCAAIOT 110 q)opmy.ne AJast WmaaxKonopTt-

aanpueMentos (o. 2.9).

29. OnpeneneHdHe coOnepxKaHHSA OKHCeH KeJaesa H
AJIOMHHHS TPHJIOHOMETDPHUECKHM METOAOM

IIpununn mertona. ColepKaHHe OKHCH 2KeJie3a H aJIOMHHHS Ompe-
JeJSI0T MyTeM MOCJel0BaTeIbHOTO THTPOBAHHS TPHJOHAa B npu pas-
JHYHHIX 3HaueHHAX pH pacrBopa; xkene3zo turpyior npu pH pactBopa
OKOJI0 1—2 ¢ cy/ab(ocanHUHAATOM HATPHS B KauecTBe HHAHKATOpa.
B aTux ycaoBusax npHcyteTrBHe SiOj, AlyOs, CaO u MgO we memraer on-
penenennio Fe,Os, a cogepkaHHe OKHCH aJIIOMHHHS ONpEAENsiOT 06-
PaTHHIM THTPOBaHHEM INpPeJBAPHTEJbHO BBEJIEHHOro H3GHITKAa TPHJIOHA
b pacrBopom coam TpexBaseHTHOro xegaesa npu pH 4,8—5,0. Ilpu
nopuimenun pH 10 yxazanHo# BesnuuHb 00pasoBaBUIMiCS paHee TPH-

JOHAT XKeJj€3a HE pa3pyliaeTrcsa H HE NPEnATCTBYET ONPEAC/NCHHIO aJio-
MHHHA.

2.9.1. llpumensemnsie peakTuss, u pacreopst

IlnaBenp — cMech HaTpusa yraekuciaoro 6espognoro no I'OCT
83—79 u natpus rerpabopuokucaoro (6ypu) mo F'OCT 4199—76 (Ges-
BOJHOH) B OTHOLUEHHH IO macce 2:1. B naaBeHp peKOMEHAyeTcs HO-
6aBaste 0,5 r ceautpsl Ha 100 r niaBHs AJs MOJHOTO OKHCJEHHS
JKeJiesa H CYyJb(PHIHOA CepHI.

Awmmuax Boguui no F'OCT 3760—79, 10% -uuiit pacTBOp.

Harpusa rugpar okucn no 'OCT 4328—77 uay Kanusg ruapar okH-
cH, 20% -HBle pacTBOPHL.

Kucaora coasnas no I'OCT 3118—77, naortnocteio 1,19 u ee pa-
crteop 1:3.

Kucaora asornas no 'OCT 4461—77, nnorHocThIO 1,4.

CynbhocalHUHIOBEHA HHAHKATOP; TOTOBAT CJEAYIOUIHM 006pasoM:
HaBecky 10 r cyabdocanuuuaoBoit kucaote no F'OCT 4478—78 pac-
TBOpsitoT B 50 Ma1 BoAwl, HefiTpaausywT 20% -HEIM PacTBOPOM ILEJOYH
JO H3MEHEeHHS CHHell OKpacKH OyMaiKKH KOHIO KPaCHOH Ha CHPEHEBYIO
H pasbasasfioT BogoH 10 100 ma.

Auerartaniii 6y¢depHBi pacTBOpP; TOTOBAT CJeAyIOIIHM o6pasom:
165 r miasaenoro Hatpus ykcycHokucjgoro mno I'OCT 199—78 uam
270 r TpexBoAHO# conu pactBopAT B 300—400 Ma BOAH, OTQHILTPO-
BhIBalOT, f06aBasior 60 mJa JgeasHoit HAH 75 Ma 80%-HOH KHCJIOTHI
ykcycHoit o 'OCT 61—75, pas6aBasior Bofo#t 10 1 71 H XOpouwio ne-
pemewnBaioT; pH 3TOro pacTBopa COOTBETCTBYeT NMPHMEPHO 5.

THTpOBAaHHHH PacTBOP COJIH TPEXBaJEHTHOrO KeJe3a; roToBsT Cle-
aylomum obpasom: pacteopsior 13,5 r xaopuoro xesesa no I'OCT
4147—74 B 300 mMa Boasl. PacTBOp OTGHALTPOBHIBAIOT B MEPHYIO KOJI-
6y BMecTHMOCTbI0 1 J, Zo6GaBasioT 8—10 MJ cOJHOH KHCJIOTHI, pas-

54



rocr 5382—73

6aBJAIOT BOAOH JI0 MeTKH H XOpOLIO NepeMeniHBaloT. THTp 3TOro pa-
CTBOpPa YCTaHaBJHBAIOT BECOBHIM METOJOM B NapaljelbHbIX npobax —
ocaxaeHneM 10%-HBIM pacTBOpoM aMMHaka M3 25 MJ pacTBopa B BH-
J€ THAPOOKHCH C IOCJeAYIOIIHM MPOMBIBAHHEM TIOPSYHM pPAaCTBOPOM
a30THOKHCJIOTO aMMOHHS 10 HCUE3HOBEHHS PEaKIHH Ha HOH XJopa H
NpoKaJHBaHHeM ocaika npu temneparype 950—1000°C B Teuenue
20—25 MHuH.

BMecTo XJOpHOro xkeJje3a MOXKHO HCNOJb30BaTh XKe€J1€30aMMOHHH-
upie kBacusl mo FOCT 4205—77. B srom cayuae 24,1 r FeNy (SO4) 2 X
X 12H,0 pacTBOpsAIOT aHAJOTHUYHBIM 0Gpa3oM.

Tutp pacTtBopa XJIOpHOro Kese3a, BbIpaXKeHHHIH B TrpaMMax
F203 (a), Buiuncasior no popmy.e

m—ﬂz-'g')"

rae M — macca npokaneHnHoro ocaaka FeyO;, .

TuTpoBaHHHH PacTBOp COJMM aJIOMHHHS; TOTOBAT CJeAVIOLIHM 06-
pa3soM: pactBopsalOT 16 r kBacuoB amomokanueBuix KAl (SOy)s-12H,0
no 'OCT 4329—77 B 300 ma Boasl. PacTBop OTHHIBTPOBHIBAIOT B
MepHY©0 K006y BMeCTHMOCTBIO 1 J1, n06aBasiior 9 MJ COJISIHOH KHCJIO-
THl, pa30aBJdIOT BOAOHA A0 METKH H XOpOUIO fnepeMewIHBaioT. THIP
9TOr0 pacTBOpPa YCTAHABJHBAIOT TaKXke BECOBBIM METOJAOM B IapaJ-
JeJbHBIX Npo0ax mocJjie ABYKPATHOIO OCaX/JAEHHA HAPOOKHCH aJIlOMH-
HHSI aMMHAKOM IO HHAMKATOpy METHJIOBOMY KpacHOMY H3 25 MJa pa-
CTBOpa H NOCJAEAYIOUIEr0 NPOKaJHBAaHHA ocajkKa TMPH TeMmIeparype
1100—1200°C.

TuTp pacrBopa aJIOMOKaJIHEBHIX KBAaClOB, BHIPAaXKEHHBIH B rpam-
Max Al,0; (6), BEluHCASAIOT IO dopMyJIe

M
25"
rie M — macca npokanensoro ocaaka AlyQOs, r.

Tpunon B mo T'OCT 1065273, 0,05 M pactBOp; TrOTOBAT MO
n. 2.7.1.

Turp 3TOro pacrsopa AJisi ONpeAeseHHs OKHCH JKeje3a yCTaHaBJH-
BaloT caelaymomuM ob6pasom. Cnyckalor u3 GiopeTku o 20 mJ pacTBopa
XJIODHOTO KeJjie3a B TPH KOHHYECKHe KOJOBI BMeCTHMOCTBIO 250 M.J,
pasbasasior Bogoit 10 100 MJ, HarpeBatotT npumepHo no 50°C, nobas-
JA910T M0 6—7 Kanejb CyJb(OCaJHLIHIOBOTO HHAHKATOPa H THTPYIOT
pacTBopoM TpHJOHA b 10 Hcue3HOBeHHS (PHONETOBOH OKPACKH CYJb-
¢docanHunIaTa XKese3a. '

Tutp pacrBopa Ttpuiaona D, Bupaxenuwlii B rpammax Fe,Oj
(T Fe,0,), BBIUHCAAIOT 1O CpeAHEMY apH(pMETHUECKOMY pPe3yJ/bTaTy
TpeX THTPOBAHHH IO GopmyJie
20.a

TFesOa = v ’
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Tle @ — THTP pacTBOpa XJOPHOrO KeJje3a, BhpamxeHHbli B I Fe,Oj;

V —ob6bem 0,05 M pactBopa TpuioHa B, molleamnii Ha THTPO-

BaHHue, MJ.

YcTaHaBaHBAlOT COOTHOLIEGHHE MeX/]1y KOHUEHTPAUHSIMH PacTBOPOB
TpHJaoHa B H xJyopHoro xeaesa. [as storo cnyckaioT H3 OIOpPEeTKH B
TPH KOHHYeCKHe K0J0b BMecTHMOCThIO 250 Ma no 10 Mo pactBopa TpH-
jgona b, pas6asasior Bogoi no 100 Mg, npuanBaoT 10 Ma anerarHoro
6ydepHoro pacrtsopa, 6—7 Kameab CyJab(OCaJHIMIOBOIO HHAMKATOpPa
H THTPYIOT DPacTBOPOM XJOPHOTO KeJjie3a [JO MOSIBJIEHHS 30JI0THCTO-
OpaH3KeBOH OKPacKH, He HCYe3alolleld B TeueHHe 1 MHH.

Koa¢ppuunent (K), BHpaxKalomuii COOTHOLIEHHE MEXKAY KOHIIEHT-
pauHsaAMH pacTBOPOB TpHJOHA B H XJOpHOTO Keje3a, BBIUHCASIOT Kak
cpennee apH(pMeTHUYECKOE H3 TpeX omnpeaesieHHH no dopmyJie

10
K“V:

rie V—o0beM pacTBOpa XJOPHOIrO KeJje3a, MOMIEAUIHA Ha THTPOBa-
Hue 10 ma 0,05 m pacrBopa TpHaoHa b, M.

Tutp pactBopa TpuioHa b asa onpeneneHHss OKHCH aJIOMHHHS YycC-
TaHaBJIUBAIT ciaeAymumM obpasom. Cnyckaiot u3 OopeTtkH no 20 ma
THTPOBAHHOIO PAcTBOpa aJIOMOKaJIHEBHIX KBAacCIlOB B TPH KOHHUECKHE
Kos6Bl BMecTHMOCTBIO 250 mJ, pa36aBasioT pacTBOPH BOXOH 0
100 mJ1, HeAATPANH3YIOT PacTBOPOM aMMHakKa JO KPacHO#l oKpacku Oy-
MaxKKH KOHTO-pOT. 3areM J006aBJAIOT MO KamljfiM pacTBOP COJSHOMH
KHCJIOTHl A0 H3MEHEHHSI OKpacKu OyMaxKKH KOHrO-POT B CHPEHEeBYIO
u eme 8—I10 xanmeab u3brITKa TOH Ke KHCJAOTH. K moayuyeHHOMy pa-
CTBOPY AoOaBiisAlOT H3 OlopeTkH 25 MJa pacTBOpa TPHJOHa B, Harpesa-
I0T OO KHNeHHs, npuausBalotr 10 mMa aueratHoro 6ydepHOro pacrso-
pa, 6—7 xaneab cyJb(OCaJHUUIOBOTO HHAHKATOPA, OXJAaXAalT [0
KOMHATHO{ TeMIepaTypel H THTPYIOT pacTBOPOM XJOPHOro xeJjesa
O TOSIBJIEHHSI 30JIOTHCTO-OPAaHIKEBOH OKPACKH, YCTOHYHBOH B TeueHHe
1 MuH.

Tutp pacrBopa TpuJoHa b, BbipaxeHHHH B rpamMax Al;O;

(T a1,0,), BHIUHCASAIOT MO CpeAHEMY apH(pMETHYECKOMY pe3yJbTaTy H3
TpeX THTPOBAHHH NO dopmy.ae

0.6
TAI O, =~ = %
a3 25—-—V' K ?
rae V —o6beM pacTsopa XJOPHOTO Keje3a, TNOUIeAIHHA Ha THTPO-
BAHHE, MJI; A
6 — THTDP PacTBOpPa aJIOMOKAaJHEBHIX KBACIIOB, BHIPaXK€HHBIH B T
1,03;

K — ko3¢ duuuenT, BbIpaXKaoOIHHA COOTHOUIEHHE MeXJAy KOH-
IeHTpaUHsIMH PacTBOPOB TPHJOHA B m XJopHoro xeJesa.
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2.9.2. Onpedesenue colepicanus oKucu xeresq

Hagecky 0,5 r meMeHTa MOMelIalOT B KOHHYECKYI0O KOJIGY BMECTH-
mocTbio 250 Ma, cozepxkauryio 15—20 mMa BoAsl, NMepeMeIllUBalOT, NMPH-
JUBAIOT 5—7 MJI COJIIHOH KHCJIOTHI, HarpeBawT Ha NJHTKE 10 IOJIHOIO
passoxKeHHs UeMeHTa, H30eras CHJABHOrO KHMeHHs, BO H306exaHHe yJe-
TYUHBAHHS XJOPHOro kesesa. [IpH Hanuyuu B LleMeHTe HepacTBOpH-
MBIX B COJITHOH KHCJoTe A06aBoK — 0,5 r memMeHTa CIJIaBJSIOT B MJa-
THHOBOM THrJe ¢ 2 r naaBus npa 1000°C B teuenue 3—5 muH. Cnnas
pactBopsitor B 50 MJ ropsiuero pacTBopa COJSIHOH KHCJOTHL. 3arteMm
npu Jgwobom cnocobe pasnoxkeHHss HaBeckH a06aBasfioT 7—10 kKanenb
a30THOH KHCJIOTHI, pasbasasiior Bogoit no 100—120 mu, caabo kumns-
TAT pacTBop eumle 1-—2 MHH, mocne yero HEHTPaJH3YIOT PacTBOPOM aM-
MHAaKa J0 KPacHOH OKpacku OyMaxKKH KOHro, 3ateM A00aBJsIIOT pacT-
BOp COJITHOH KHCJOTHL [0 H3MEHEHHS OKpacKH OyMaxKKH Ha CHpeHe-
ByI0, nocJjie yero gob6asasiot enle 8—10 kKameap H3ObITKA TOH Ke KHC-
JIOTHl H THTPYIOT ropsuuii pactBop (okono 50°C) tpuaonom b B mnpu-
CyTcTBHH 6—7 Kanesp CyJabdocaduuunara HaTpusa [0 HCYE3HOBEHHS
(pHOIETOBOH OKpAaCKH pacTBopa.

PacTtBop coXpaHAT AJas ONpellesieHHS COAEpPIKAHHS OKHCH aJjilo-
MHHHS. ,

Cognepxaunne okucu xkenaesa (Fe,O;) B npoumeHTax BBHIYHCASAIOT IO
dopmynam

B)1JS TNOPTJAAHAIEMEHTOB H NYULOJAaHOBHIX NOPTJIAHILUEMEHTOB

V . TFE;O;; L] }00

Feﬁo:am M )

roe V-—o6bem 0,050 m pactBopa TpusoHa DB, mnoweAmuii Ha THTPO-
BaHHe, MJ;

T re,0,— TuTp 0,05 M pactBOpa TpuaoHa B, BhpaxeHHH B I FeyOs;
M — HaBecka ueMeHTa, T;

6) AnA WNaKONOPT/JAHAIEMEHTOB H KJIHHKEpPOB

V+ Tpeo, - 100

FeEO 3 — M

— o;FeO - 1,1114,

rae 1,1114 — kosadpduunent nepecuera FeO na Fe,0s;

% FeO —onpeaeastor no n. 2.8.

3HaueHHs OCTaJbHBIX O0O3HAUEHHH Te XK€, YTO H B NpelblAylleH
¢opmye.

B) AJd UITaKOB

V + Te,0,° 100

FeO = A

. 0,891,

rae 0,891 — koapduuuent nepecuera Fe,O3 Ha FeO.
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2.9.3. Onpedeaenue codepianus OKUCU QAIOMUHUSA

K orrutpoBaHHOMY pacTtBOpy no n. 2.9.2 npuGaBasiior Takoe KOJH-
YeCcTBO TPUJIOHA B, 4TOOB €ro XBaTHJIO Ha INOJHOE CBS3bIBAHHE MNpel-
110J1araeMoro KOJIHYeCTBAa OKHCH aJIIOMHHHS B KOMILIEKC H OCTaJcs
eite u3OHTOK 0K0si0 10 My, KosnuecTBO n06aBiissieMOro pacTBopa TpH-
JoHa b B muasmantpax (C) BruHCAAIT MO dopmye

M- %A1,0,
C= _———ngos —oo- + 10,

rie M — HaBecKa UeMeHTa, T;
%Al1,0; — npeanonaraeMoe coAepiKaHHe OKHCH aJIOMHHHSI B LIEMEH-
e, %;
T a1,0,— tutp 0,05 M pacrBopa Tpuaona B, Beipaxenuniii B I AlyOs.

[Tocne pobGasaenusi TpujaoHa DB pacTBop HarpeBalT A0 KHIEHHS,
npunuBamotr 10 ma aueratHoro OydepHOro pacTsopa, OXJaxKAawT A0
KOMHATHOH TeMIlepaTyphl H THTPYIOT PacTBOPOM XJIOPHOTO XKefe3a 1o
NIOSIBJICHHA 30JIOTHCTO-OPAHXKEBOH OKPACKH, He HCUe3awlell B TeueHHe
1 muH.

Conepxanne okucH amomuausi (Al;Os;) B mpoieHTax BBIYHCJ/SIOT
no ¢gopmyJae

(C—V «K) - Tyy0, 100
v .
rae C — o6bem H00aBJAEHHOTrO pacTBopa TpHJaoHa B, MJ;
V —o6bem pacTBOpa XJOpPHOro Kejesa, TNOLIEAIIHA Ha oOpart-
HOEe THTPOBaHHE, MJI;
K —koapduuneHT, BbIpaxKalOWHA COOTHOIIEHHE MEXKIYy KOH-
LeHTPaUHsIMH PAacTBOPOB TpHJOHAa b H XJopHOro xenesa;

T a1,0, —taTp 0,05 M pacrBopa TpusioHa B, BbipaxkeHHBHH B r Al,Os;
M — naBecka 1eMeHTa, T.

A1203 -

Ilpumeuanue. Has onpeleneHHs OKHCell aJIOMHHHA M JKeJje3a MOXKeT OHTb
HCNOJIb30BaH OCAAOK IHIPOOKHCEH, NOoJyueHHHH no n. 2.6, mocje ero pacTBOpeHHdA B
COJITHON KHCJOTE MO BHILEH3J0MEeHHOH MeTOAHKe.

2.10. Onpenesenne coOnepxKaHHSI CEpPHOTO aHTHI]I-
pPHAAa H cyabOHIAHOA CcepH

2.10.1. lIpumensemoie peaKTusel u pacTeopol

IlaaBseup; roroBsT nmo n. 2.9.

Kucqora coasumas no 'OCT 3118—77, naotnocteio 1,19 u ee pa-
crBophl 1:3 1 1:9.

Ammuak Bogusiii no F'OCT 3760—79, 10%-ubiii pactBop.

Bapuii xaopucteiit no T'OCT 4108—72, 4%-uuit pacTBOp.

Cepebpo asortHokucaoe no I'OCT 1277—75, 1%-Helit pacTBoOp.
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2.10.2. Ilposedenue anarusa

Hasecky 0,5 r uemenra o6pabGateiBalor 50 MJ pacTBopa COJSTHOH
kucaoTh 1:9 B crakane BMectuMocTbio 300 mMa. CozepxkuMoe cTakana
HarpeBawT H KHOATAT HA IJHTKE 3—5 MHH [0 NOJHOTO PasJjOoXKeHHs
unemenra. lopsiuuii pacTtBop (GHJABLTPYIOT 4epe3 HEIJIOTHHIA (UJIALTP.
Ocanoxk npomuBaior 8—10 pa3 ropsiueii Bojoit u or6pacuiBaior. IIpu
HaJHYHH B LEMEHTEe CyJb(PHAHOH Cephl HJIH HEPACTBOPDHMEIX B COJISTHOH
KHCJ0Te N00aBOK /sl MOJIHOTO €€ ONpefeJeHHs] B BHAE CepHOro aHrHA-
pixa— 0,5 r UeMeHTa CIJIaBJSIOT B 3aKPHITOM KPHILUKOH NJIaTHHOBOM
turae ¢ 2 r nuaeasa npu 950—1000° C B Teuenne 3—5 mun. IlaaB pac-
TBOpsIOT B 40—50 My ropsiuero pacrBopa cosasiHofi KHcaoTH 1 : 3. 3a-
TeM, TpPH J1060M crnocofe pasjioXEeHHs! HABECKH, pacTBOP HIAH (PHIABT-
paT pa3baBasiloT BoAoil N0 o6beMa He MmeHee 200—300 Ma u He#Tpa-
JH3YIOT PacTBOPOM aMMHakKa JO MOSIBJEHHS JIETKOHl MYTH, KOTOpPYIO
PacTBOPAIOT HECKOJBKHMH KalJASMH COJSHOA KucaoTel. K mpospauHo-
MY pacTtBopy npHOaBJSIOT elle 2 MJ COJSTHOH KHCJAOTH, HAarpeBaioT
pacTBOp IO KHMEHHS H OCaXKJIaOT CePHBIH aHTHAPHA 25 MJI KHISALIETO
pactBopa xJopuctoro 6apus. PacTBop KHISITST Ha MJHMTKE B TEYEHHE
5 MHH MpH NOCTOSIHHOM IIOMEIIHBAHHH, OCTAaBJSAIOT B MOKOE A0 Ipo-
CBETJICHHA JKHAKOCTH HaJ OCaAKOM, 3aTeM (pHUJABTPYIOT uepe3 JBOHHOHN
MJOTHBIA (DHJABTP M NPOMBIBAIOT Tropsiueli BOJOH A0 HCUE3HOBEHHS pe-
aKlMH Ha HOH xJAopa. Ocalok ¢ (QHALTPOM MEPEHOCAT B NpelBapHTE/b-
HO NpPOKaJIeHHBIH M B3BEIIEHHHH (Pap@OpOBHIH THresb, CJerKa IOIACY-
IHBAOT HA MJHTKE, 030JAI0T ¥ NPOKAJHBAIOT B MydennHO# NeuH B
teuenne 20—30 mun npu temneparype 800—850° C.

Tureap oxJaxXxzaalT B 3KCHKaTope H B3BemHBaloT. [IpokannBaHHe
MOBTOPSAIOT O NMOJYYEHHS NMOCTOSAHHOH MaccCh.

Conepxanue cepHoro auHruapuia (SO;) B mpoueHTax BBLIYHCIASIOT
no ¢opmyJae

"0 4 - 100

b

rie M;— npHBec THIVA, T;
M — HaBecKa 1IeM€HTa, T;
0,343 — xo3gpuuNeHT mepecueTa CEPHOKUCAOro Gapust Ha CepHLIA
aHTHAPHL,.
[1pu anajau3e IJIAKONOPTJIAHALEMEHTOB, COAEPKAILHX CYAb(aTHYIO

H CyJbOHAHYIO cepy, HeOOXOOHMO ABaXKJAHl ONpedeJHTb KOJHYECTBO
CEPHOrO aHTHApPHA B LIEMEHTE; -

a) mocjie paCTBOpPEHHS] HaBeCKH B COJIAHOH KHCJIOTE; BBIAEJSIO-
IHHACS OPH 3TOM CEPOBOJAOPOA yJeTaeT H He MellaeT OlpedesIeHHIO
CyJab(paTHOH CepHl;

6) mocae CIyiaBJIeHHSI HaBeCKH C IJIaBHEM; NPH 3TOM CyJbGHAHAA
cepa IMOJIHOCTBIO OKHCJSIETCSI B CyJb(aTHyl0O H oflllee conepxKaHHe ce-
Pl B BHAE CCPHOTO aHTHApPHAA ONPEAEJNSIOT, KaK H3J0XKEHO BBIIIIE.
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Conepxanne B WIAKONOPTAaHAUEMEHTaX CyabpuAHOA ceprl (S)
B MPOLEHTAaX BHIYHCISAIOT N0 Popmy.ie

S= (803 obnoy — 803 pacrs) * 0;4:

rie SOsoom — cymMMapHOe cojep:kaHHe cepnl B BHAe SOz nocjie OKH-
cJeHusi CyabduIHOM ceprl B % ;
SO; pacrs — coflepxaHue cyabdaTtHol cepul B Y ;
0,4 — kos(ppuumenT nepecuera CyJabpaTHOH CEPHl Ha CYyJb-
11):914:472 0

IIpuMeuanue. Conepxanue cyappuIHOH cepH B IIJAKaX MOXKeT OHITH ON-
pe}zeneno no I'OCT 9552—76.

2.11, OnpeneseHHe COAEPXKAHHS CEPHOrO AaHTHA
PHAa KaTHOHHTOBHM METOAOM

IMpuunun meroxa. s MOJHOTO pacTBOPEHHS THICA npoﬁy LIeMEeH-
Ta CHadaJja B30aJTHBAIOT C BOJOH, a 3aTeM HePaCTBOPHMBIH OCTAaTOK
npoMHIBaOT OOpHO#H KHcJa0TOH. IlpH HanuuHH B rumnce TPyAHOPacTBO-
pHMBIX QopM cyabdara Kaabuus npoly LeMeHTa B36aJTHIBAIOT C BO-
IOH B CMeCH ¢ KaTHOHHTOM B H-dopme, a 3areM, Kak H B nepBOM CJIy-
yae, HEPAacTBODHMHIA OCTATOK INpOMBLIBAlOT OopHO# kucjaoroi. [lpm
3TOM PacTBOPsSieTCS BE€Cb THIC H YACTHYHO CHJIHKATH KaJbLHS.

Ilpu mponyckaHHH ¢(HAbTpPaTa yepe3 KAaTHOHHTOBYIO KOJIOHKY IIpH-
CYTCTBYIOIHE B HEM KAaTHOHBHI MOIVIOLLAIOTCSE KATHOHHTOBOH CMOJIOH, a
o0pasoBaBmascs B pe3yabTaTe HOHHOTO OOMeHa cepHas KHCJIoTa OT-
THTPOBBIBAETCH I11€JIOYbIO.

Haxoasmuecs B pactBope 6opHasi U KpeMHHeBasi KHCJOTH, a Tak-
K€ CepoBOJOPOAHAs KHCJIOTA, B CJyyae HaJHUHs CYJAb(HI0B, HE THT-
PYIOTCS 1IEJOUYbI0 B MPHCYTCTBHH HHAHKATOpPa METHJIOBOIO OPaHKeBO-
r0O W He MeWaloT ONpPEAeJeHHIO COJAepKaHHs CyabdaTHOH cepHl, obyc-
JIOBJIEHHOTO HaJIHYHEM FHIICA.

2.11.1. Ilpumensemoie peakTuBel, pacTeopsl u aAnRAPaATYpPQ

Kucsora 6opuas no FOCT 9656—75, 5% -ublit pactBop.

Kucsaora masenepasi no FOCT 22180—76, 10% -ubifi pacTBOp HJIH
aMMoHHuil maBeyeBokHcablll 1o TOCT 5712—78, 4% -ueiii pacTBOp.

Ammuak soauniit mo F'OCT 3760—79, 10%-ubiii pacteop.

Harpus ruapar okucu mo I'OCT 4328—77, 0,1 1 THUTpOBaHHHMA
pacTBop.

MertunoBuit opanxeBnit (nHgukatop) no FOCT 10816—64, 0,1%-
HBI# pacTBOP.

Kucsora consuas no TOCT 3118—77, pacreop 1: 3.

KaruonutoBas cmoaa KVY-1, CBC, CBCP, K¥-2, CIIB u xap. B
H-¢dopme; roroBar caenywomum o6pa3oM: KaTHOHHTOBYW cMmoay (ka-
THOHHT) mocje 6—8 u 3aMaydBaHHS B BOJe NMOMELIAIOT B BOPOHKY, B
HHXKHEH YacTH KOTOpOH HAaXOAHTCH CTEKJsIHHas BaTta. [IpoMbIBaloT
KaTHOHHT 3—4 pasa pacTBOPOM COJITHOH KHCJOTBI JJIs1 HaCHIILEHHSA
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€ro BOAOPOAHBIMH HOHAMH, NOCJ€ 4ero NPOMHBIBANT AHCTHJJIHPOBAH-
HOH BOMOH KO HCYE3HOBEHHS] KHUCJOH PeakIHH NPOMBIBHHIX BOA (mpo-
6a HHIMKaTOPOM METHJIOBLIM OPaHKeBbIM). XDaHAT BJaXKHBLIH KaTHO-

HuT B H-popme B Ganke ¢ npoGKoi.

HonooGmennas KOMOHKa ¢ KaTHOHHTOBOA cMmogofi KV¥-1, CBC,

CbCP, K¥-2, CB u ap. (uept. 2).

Honoo6meHHYI0 KOJIOHKY 3aI10JHs-
I0T KATHOHHTOBOH CMOJIO# (KaTHOHH-
ToM) B H-dopme, oTmBITOH OT CBO-
Gonxof Kucaotel. CMoay mnepeHocsT
B KOJIOHKY MaJIeHbKHMH [OPLHSIMH.
B HHXKHEH 4acTH KOJOHKH NMOMENIaloT
CTEKJSHHYIO BaTy, NOBEpPX Hee CMOJY,
a HaJ HeH CTeKJsIHHble OYCHHKH HJIH
BaTy, KOTOpHie He JalT CMOJe B3MY-
YMBATbCsl NPH HaJHBAHHH PacTBOPOB.
Hy:kHO caeauTts 32 TeM, 4TOOH 3epHa
KaTHOHHTA JIOXKHJHCh IIOTHO JIPYI K
apyry. IlysHpbkH ¥ OpPOCJIOHKH BO3-
AyXa yMeHpalT OOMEeHHYI0 €MKOCThb
KaTHOHHTA. KOJOHKY 3amoJIHSIIOT HM
Ha 0,0 cM HHXKe YPOBHSI BBHIXOJHOIO
oTBepcTHsi O0kKoBOH TpyOkH. Ilocae
4—6 omnpejeseHHii HIH MO OKOHYAHHH
pabo4ero AHA KaTHOHHT pereHepHpy-
I0T pacTBOPOM COJAHOH KHCJOTH H
2—3 pasa npoMuiBawT Boxoii. Ilepen
Ha4yaJOM HOBOIO ONpeJeJEHHS MOocJe
pereHepanii KaTHOHHTAa HeOOXOAHMO
CHOBAa NPOMBEITH KOJOHKY JO OTpHUA-
TeJbHOH peakuHH Ha Xucjaory. [las
BBISICHEHHSI BO3MOXKHOCTH HPOAOJIXKeE-
HHS HCIOJIb30BAHHA KOJIOHKH 6e3 pe-
reHepalHH KaTHOHHTA NPOBOJAST HC-
NbITAHHE OTTHTPOBAHHOrO (QHJIbLTPAaTa
Ha NPHCYTCTBHE HOHOB Kajabuus., s
3TOr0 K pacTBOpy T[OcCJe onpeaele-
HHS COJ€PXKaHHSI CEPHOTO aHTHApHAA
100aBAsAI0T 5—6 MJ L1aBeJIeBOKHCJIO-
IO aMMOHHS HJH [1aBeJIEBOH KHCJOTHI

HoHoobMeHHan KONOHKA

| 20“25

A i @LO-45

i
i

S

N
»
e

400450

SO0 =350

S STS
S ;(NC /00;
f:‘:_‘]
S

I — anmanus@pyeMmft pacTBOp; 2 —
KaTHOHHTOBaA CMosa; 3 — CTEKJAHH-
HAHA BaTa

Yepr. 2

H pacTBOpa aMMHaKa [0 HeATpPaJibHOH peakiuu H HarpeBaiwoT. Ecau
pacTBop ocTaeTcss INpPO3payHbIM, KOJIOHKOH MOXKHO HPOAOJKATH
noJb30BaThcsl. [loMyTHeHHE pacTBOpa yKashiBaeT Ha HeOOXOXHMOCTb
HeMeJJICHHO pereHepalMH KOJOHKH H NOBTOPEHHS NpPEeIHAYIIEro

dHaJin3a.
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2.11.2. Ilposedenue anarusa

Hasecky 0,5 r neMeHTa MOMELIAOT B CYXOH CTaKaH BMECTHMOCTBIO
150 ma u ob6pabareiBaioT 25 MJ1 BOABI NIPH HENpPEPLIBHOM IepeMellH-
BaHuH B TeueHne 10 mMuH. Ilpu Ha/HUHK B LleMeHTe MaJOpaCTBOPHMBIX
¢opm cyabbara Kaabuus HaBecKy 0,5 r HeMeHTa CMEUIHBAIOT C 3 T Ka-
THoHHTA B H-(dopme, oGpabGaTeiBaoT 25 MJ BOALI NPH HENPEPHIBHOM
fniepeMelnnBanud B Teuenue 10 mMuH. PacTBOopy, moJyueHHOMY O mep-
BOMY HJIH BTOpOMY cnocoby, MHalT OTCTOATBCA A0 MPOCBETJEHHS H
HHUALTPYIOT Yepe3 HemOTHHIE (GHAbTP. HepacTBopuMbIH OCTAaTOK HpoO-
MBIBAIOT pacTBOpOM OOpHOI KHCJAOTH 3—4 pasa AeKaHTalHed H 4—5
pas Ha ¢uabTpe. Yepes OTMBITYIO OT KHCJOTH KOJIOHKY HNPONYCKalOT
OCHOBHOH PacTBOp H NPOMBIBHBIE BOJAH HEOOJBUIMMH NOPUHSAMH MO Me-
pe MOCTYIVICHHs (HabTpaTa B MNOJACTABJEHHBIH CTaKaHYHK CO CKOpPO-
CTBIO OKOJIO 4 MJI/MHH.

ITocne 3TOro KaTHOHHT NPOMBIBAIOT 2—3 pasa BOHOH. PuabTpar C
fIPOMBIBHBHIMH BOZAaMH COOHPAlOT B KOHHYECKYIO KOJI0y BMECTHMOCTBIO
250 ma. O6wuit o6bem pacTBopa MOCJe HNPONYCKaHHS yepe3 KOJOHKY
cocrasasieT okogo 100 ma. IloaydenHwlii mocje KaTHOHHOro obOMeHa
pacTBOp THTPYIOT PacTBOPOM €JKOro Harpa IO HHAHKATOpYy METHJO-
BOMY OpaHKEBOMY.

Conepxanne cepnoro auruapuaa (SO;z) B NMPOUEHTAX BEUHCISIOT
1o gopmy.ie

SO, = V.0,004.K-100

*

rae V—ob6bem 0,1 H pacTBOpa LIeJIOYH, TOLIEAIIHH HAa THTPOBaHHE
CEePHOH KHCJIOTH, MJI;
K —nonpaska k tutpy 0,1 H pacTBopa uieJ04H;
M — naBecka nemenTa, T;
0,004 — KOJIHUECTBO CEPHOTO aHrujpHiaa, CooTBeTCTByMOLlee 1 Ma
TouHO 0,1 H pacTBOpa MHIEJOYH, T.

Onpejesenne colep:KaHHs CEPHOro aHTHAPHAA B THICE caepyeT
BEINOJIHATL H3 HaBeckH 0,1 r mo Meroamke I MaJiopacCTBOPHMBIX
¢opM cyabgaTta KaJblusl.

[Tpumeuvanus:

1. PesyabraThl onpepesiennsi coaepXkaHHs CePHOTO AHTHAPHAA KAaTHOHHTOBHIM Me-
TOAOM JOJUKHB NEPHOAHYECKH MPOBePSThCH BEeCOBHM MeTozoM mo m. 2.10.

2. B cayyae OTCYTCTBHS KOJIOHKH paspeluiaeTcsi HpPHMeHATb OGHIUHYIO OIOpeTKy
#a 50 mu. Ilpn 3ToM HeoGXOAMMO CJAeAHTDL 33 TeM, YTOOH YPOBEHb XXHIKOCTH B Of0-
peTKe Bceraa Obl Bhlllle CJIOST KATHOHHTOBOH CMOJH (KaTHOHHT).

3. i pereHepauHH KaTHOHHTZ, CMELIAHHOIO C IIEMEHTOM, er0 OTMHIBAKOT OT

meMenta Boxoii Ha cure 0,2 MM H cHoBa mnepeBoasar Ha H-dopmy ¢ nomompio
pacTBOpa COJISIHOH KHCJOTHI.

2.12, Onpenenenne CcOLEpPXAaHHA OKHCel HaTpHH
# KaJHag NJAaMeHHOPOTOMETPHUYECKHM METOHLOM

[Tpunuun meroga. OcCHOBOH NIaMeHHO(OTOMETPHUECKOTO MeTOXAa
SABJIAETCS HENOCPEeJACTBEHHOE H3MEPEeHHe HHTEHCHBHOCTH CIEeKTPaJbHO-
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rO H3JIyY€HHS 3JE€MEHTOB, ONpejessieMblX H3 aHaJH3HPYEMHIX pacTBO-
pOB, BBOAHMBIX B IJIaMsi KaK B HCTOYHHK B030yxiaeHus. doromerpH-
yeCcKHe H3MepeHHs! BEeJHYHHBI H3JYy4eHHs 5JEeMEHTOB, TePMHUYECKH BO3~
OyXAaeMBIX B IJIaMEHH, NO3BOJIIOT KOJHYECTBEHHO ONpeeNsiTh HX CO-
JepxKaHHe B aHAJH3HPyeMbiX pacTBopax. HMaayuenue nHaTpusa ¢ AJHHOH

BoJiHH 5890—5895A u kKanus 7665—7699A BuiZessieTcsas HHTep(depeH-
ILHOHHBIMH CBeTO(MHJIbTPAMH C MaKCHMyMaMH MpONyCKaHHdA, COBla-
JAIOUIHMH ¢ JJHHAMH BOJIH H3MepsieMbIX H3JIYYEHHH.

IIpucyTcTBHE B pacTBOpe ajIIOMHHHS, XKeJe3a W MarHus NpakTHye-
CKH He BJHSIeT Ha OnpejelieHHe COJAepKaHHs IUeJOYHBIX OKHCJIOB B
UeMeHTaX; HaTpHH H KaJiHd TakKXke He OKa3blBalOT BJIHSAHHS Ha TOY~
HOCTb ONIpeJeJsieHHs] KaxK/JA0Tr0 H3 HHX.

IIpucyrcrBHe B pacTBOpe KaiblHs NPHBONHT K 3aBHILUEHHIO pe3yJib~
TAaTOB OIpeJle/ieHHs1 HaTpPHSA BCJEJCTBHE HEJOCTATOYHOH MOHOXpoMa-
THYHOCTH CBeTOQHABLTPA, NMPONYCKAIOLIEro He TOJbKO H3JY4YeHHe HaT-
pHfl, HO M YaCTHYHO HaJaraipolleecs Ha HEro H3JNyuYeHHe KaJslbliHs B 06~

nactu 5500—6150A.

st HCKJIOuEeHHS MeWalolero BJHSAHHS Kaabuus npud pabore C
ALETHJICHOBEIM IIJ1JaMeHEeM YUYHTHIBAIOT H KOMIICHCHPYIOT (POTOTOK, BHI-
3BaHHBIH €ro H3jJyueHHeM; NpH paboTe ¢ nmponaH-6yTaHOBHIM IJIaMe-
HEM MNePEBOAAT KaJblHA B TPyAHOJETyYee H MaJOIHCCOUHHPYEMOEe CO-
elnHeHHe— ¢ocdar KaJjablisg. B mocieiHeM ciayuyae B 3TaJIOHHHIE H
aHaJu3HpyeMble pacTBOPH BBOJAAT (pochaT aMMOHHS.

2.12.1. IIpumensemoie peaKkTussl, pacTeopsl U annaparypa

Kucaora  ¢ropucroBogopoiHass  (NMJaBHKOBas) no TOCT
10484—78, 40% -un1it pacTBOp.

Kucnaora cepuasi no 'OCT 420477, nnotHocThio 1,84.

Kucaora coasinass no F'OCT 3118—77, naotHocteio 1,19 u ee pac-
TBOp 1:3.

Avmonuit ¢ropucreiit no 'OCT 4518—75.

AmMonHi pochopHOKHCABIH ogHo3aMenieHHbH no TOCT 3771—74.

CMmech AJIs1 CIJIABJIEHHS; TOTOBSAT CJAEAYIOILHM 006pa3oM: 4 BeCOBbLIE
YacTH JHTHA yraekuciaoro no MPTY 6—09—4806—67 u 6 BecoBHIX
yacted Gopuoit kucaotel mo 'OCT 9656—75 TiiaTe/sibHO CMELIHBAIOT
B ¢papdopoBoii cTynke. [lonyuyeHHYI0 cMeCh BEICYIUHBAIOT B CYLIHJIbHOM
iwkagy npu temneparype 160—200°C B Teuenne 2 u, 3aTeM pacTHpa-
10T B (hapgopoBofl CTyNKe H CMEUIHBAIT C 1 BECOBOH 4aCThIO OKHCJIH-
TeJast — aMMoHHsA a3otHokucjaoro no FOCT 22867-—77. Ecam rtaxkas
CMECh NPH CIJIABJEHHH BCHYYHBAETCS WJIH Pa3OpHI3THBAeTCs, TO €€
CJeyeT ellle pa3 BHICYLIHTb H NPH PacTHPaHHH CHOBa A00aBHTb OKHC~
JHTENb.

PactBop s KOMOEHCAallHH OKHCH KaJjblUHS, COAEepXKAaIHH OKOJO
1000 Mr okucH Kanabuusi B 1 J1 BOABI; rOTOBAT CJAeAyIOUIHM oOGpasoM:
HaBeCcKy 2 I Kaapuus xjopuctoro miaasjieHoro no 'OCT 4460—77 pa-
CTBOPSAIOT B 1 J1 BOAH H THIATEJNHHO UEpPEMELIHBAIOT.
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Hartpuit xmopucteii 6essognniéi mo 'OCT 4233—77, 0,4 u pac-
TBOP; OTOBAT U3 (HKCaHaJa.

Kanuit xnopuctuii 6e3Boansiii mo 'OCT 4234—77, 0,4 u pacrtsop;
rOTOBAT H3 (PHUKCaHaJa.

Cranpaptublii pactBop, coAepxauuii 1000 mr Na.O u 1000 mr
KoO B 1 a; roTOBAT cleAylomiuM 00pasoM: CHOycKalT H3 GIOPETOK
40,35 ma 0,4 n pacrBopa xJopHcToro Hatpusa H 26,55 ma 0,4 u pac-
TBOpPa XJIODHCTOrO KaJHs B MepHYyI0 Koa0y BmecTuMocthio 500 M.,
pa36aBJigI0T BOAOH A0 METKH H XOPOUIO NepeMellHBaioT.

ITnamennsii poTomerp.

MarHnuTHas Meuniajika C IOJOTPEBOM.

ITocTpoenne rpaayupoBousoro rpaduka. I'padux cTposiT, HCHOJb-
3ysl CTaHIapTHHIA pacTBOP, MO CEPHH 3TAJOHHEIX pacTBOPOB C pas-
JIHYHOH KOHUEHTpalHeH IIEeJOUYHBIX OKHCJIOB H IOCTOSHHOH KOHILIEHTpa-
IlHe#l BCeX PeareHToB, COAEpXKallHXCsA B (OTOMETPHPYEMOM pacTBOpe
o6pasua.

DTaJoHHBIE PacTBOPHI, colepxawHe no 1; 2; 4; 8; 10; 20; 40; 80 u
100 Mr/n okucelt HaTpHA H KaJusi, TOTOBAT cJeAylomum obpasom. B
MepHble KOoJ0Ob BMecTHMOCThIO 500 MJ mocje0OBaTeNbHO NPHJIAHBAIOT
0,5; 1; 2; 4; 5; 10; 20; 40; 50 ma cranzapTHOoro pacrsopa. B kaxayio
H3 Koa6 106aB/AlOT Mo 2 MJ COJMSAHON KHCAOTH H 0,5 r cosin oxHO3a-
MEUIeHHOro (POCHOPHOKHCIOTO aMMOHHS B Cjaydae pas3jioKeHHS HPOoOHI
CMEeChi0 IJABHKOBOH H CEPHOH KHCJAOT, AHOO0 no 1 r cMmecH AJjs cnias-
jgenus, no 50 MJa pacTBopa COJISIHOH KHCJOTH U no 0,5 r coan oxHo-
3aMelleHHOro (ocOpHOKHCJIOTO aMMOHHS B CJydae CIIABJEHHS aHa-
JIU3HPYyeMbIX 00pa3lUoB CO CMEChbIO YIJIEKHCJOro JHTHS W GOPHOH KHC-
Jotel. PactBopel B kKos6ax pa30aBasioT BOAOH 10 METKH H XOpOLIO
nepeMeLINBAlOT. DTaJOHHEE pacTBOPHl HaaHBalOT B ¢apdopoBble THT-
JH MJIH XMMHYECKHE CTaKaHYHKH BMECTHMOCTHIO 50 MJ H NpPOH3BOISAT
3aMepbl Ha NJIaMeHHOM (OTOMeTpe B COOTBETCTBHH C HMelowleHcs mpH
HEM HHCTPYKIHEH.

IlepBniM mponyckalwT 3TajOH ¢ KoHUeHTpauue# 100 mr/a okucei
HaTpHsl M KaJHf H YCTAHABJHBAIOT JHadparMy Ha CBeTOQHJIbTpE Ta-
KHM o0pa3om, yToObl yKasaTejb rajJbBaHoMeTpa OblJ Ha MaKCHMaJb-
HOM JEJeHHH IIKaJbl. Bo BpeMs Bcex AaNbHEAIIHX H3MEpPEeHHH MOJIO-
JKeHHe AuadparmMel He MeHsloT. [lepea HanpHEAIIHMH H3MEPEHHAMH
TUIATEJNbHO NMPOMBIBAIOT PACHBIJIHTENb BOJAOH A0 YCTAaHOBKH yKa3aTess
rajpBaHOMeTpa Ha HyJIeBO¢ JAeJI€HHEe HIKaJbl. 3aTeM NOCJAeJ0BaTEbHO
3aMepsIOT HHTEHCHBHOCTH H3JYYEHHH 3TaJOHHBIX NPOO C KOHUEHTpa-
UHAMH LIEeJOYHBIX OKHca0B OT 1 mo 100 mr/a. Drta onepaunus cHauaJa
BLIMOJIHACTCA IJIS1 HATPHS C COOTBETCTBYIOUIMM CBeTO(QHILTPOM, a 3a-
TeM — Aaa KaJausg. [lo moJsydeHHBIM NOKa3aHHSIM TraJjbBaHoOMeTpa H
KOHUEHTPAlUHsM 3TaJIOHHBIX PAacTBOPOB CTPOSAT IPAaAyHPOBOUHBIE Ipa-
(HKH 14 OKHcell HaTpHS M KaJiHs, OTKJaAbiBas IO OCH abCUHCC KOH-
LleHTPaUHH PacTBOPOB B MTI/J, a MO OCH OPAHHAT — COOTBETCTBYIOLLHE
HM OTCYETHl MO HIKaJje raJbBaHOMETpa.
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2.12.2. Onpedesenue codepicanus oxkucei HATPUL U KAAUAL PA3AO-
sceruem npobel 8 cMecu CePHOLL U NAABUKOBOL KUCAOT

Hasecky 0,5 © eMeHTa CMaUYUBalOT B IJATHHOBOM THIJIE HJH Yall-
Ke HEeCKOJIbKHMH KalJAMH BOAH, npubasasior 20 kameab CepHOR KHC-
Jotel ¥ 10—12 My niaBHKOBOH KHCJOTH (NMPH OTCYTCTBHH NJIaBHKOBOM
KHCJIOTH MOXKHO 6paTth 0,3 r cOTH PTOPHCTOrO aMMOHHS ).

OCTOpOKHO nepeMelinBasi COLep:KUMOe THIVISI IATHHOBBIM IlTIaTe-
JieM H, He BBIHMMAasi €ro, MepeHOCAT THIeJib Ha HepacKaJIeHHYIO Iecoy-
HYIO Ganio. IIpn nepHoaHueCKOM NEpeMEIIHBAHHH IJIATHHOBBIM IIMa-
TeJeM OTTOHSIOT (PTOPHIA KPEMHHS H H3GHITOK (PTOPHCTOrO BOJAOPOAA.
IIpu noaBaenHH OenblX NMapoOB CEPHOr0 aHTHAPHAA NEPEHOCAT THIeJb
Ha GoJiee ropsyee MecTO NMecOYHOH OaHH H HarpeBalT A0 NOJHOIO
yAajeHusl cepHOro auruapuza. K cyxomy ocTaTKy NpHIHBAIOT 2 Ma
COJSTHOH KHCJOTHI H TUiaTeJbHO 06pabaThiBalOT ropsiuel BOAON B THT-
Jie, pasjzaBJIHBas CIJIOLIEHHBIM KOHIIOM CTEKJISIHHOH MaJIOYKH BCe KO-
MOUKH. PacTBOp QHABTPYIOT uepe3 NJIOTHBIH $HIBTP B MepHYIO KoJ0y
BMecTHMOCTbIO 500 MJ, mpombiBas ropsiyel BOAOH THresJb H OCalOK
Ha (HIBTPE 10—12 pas. PactBop B KOaGe OXJ1aXKAAIOT, AOJHBAIOT 0
METKH BOJOH H XOPOILIO NepeMeIlHBalOT.

DoToMETPHPOBAHHE aHANU3HPYEMbIX 00pPasiLOB MPOBOAUTCS TAK XKe,
KaK 3TO ONHCAHO NPH IOCTPOCHHH rpa(pnxa [IpoBenenne amnannsa
CKJaaBIBaeTCs H3 3aMepoB HHTeHcHBHOCTeR usayueHus Na,O u KO
B 3TaJIOHHBIX H aHAJH3HPYEMBIX PAacTBOPAaxX H NOCTPOEHHs rpadHKOB.

Conepxanne NaO unn KO (R.O) B mpoueHTax BHIYHCJAAIT MO

dopmyse
Mg+ V. 100
M + 1000 . 1000 ’

rie M;—xoaugectBo KO unau NayO, Hafimennoe nmo rpaduky, mMr/i;
V — obuiuft 06beM aHaJIH3HPYEMOTO PacTBOPa, MJ;
M — naBecka LeMeHTa, I.
2.12.3. Onpeldeserue colepocanus oxuceil HATPUS U KAAUA CAAGE-
AeHuem npobel ¢ BOPHO-AUTULBOL CMECHIO
Hasecky nemenrta 0,5 r noMmemaroT B NAaTHHOBBIH THIEJb, Tila-
TeJNbHO MepeMeluBaioT ¢ 1 I CMeCH AJd CilJaBJeHHs H CIJaBJsIOT B
MygeabHOH neur npu Temneparype 900—950°C B Teuenwe 5—7 MHH,
CnnaR oxnaxKIaloT Ha BO3JyXe H pacTBOpsOT B 50 MJ pactBopa CoJsi-
HOH KHCJOTH Ha MAarHHTHOH MelnaJKe ¢ IIOJOTPEBOM B  TeYeHHe
20—25 muH. PacTBOD NepeHocAT B MEPHYI0 KoOJOY BMECTHMOCTHIO
000 ma, oxaaxzpawT, gobasagoT 0,5 T COMH OLHO3aMelleHHOro (oc-
(DOPHOKHCJIOTO aMMOHHsI, pa36aBAsiOT BOJOH OO METKH, TIIATEJbHO
nepeMemuBanT, GOTOMECTPHPYIOT H BHIUHCJASIOT colepxanne Na,O wu
K20 B npouentax no m. 2.12.2.
[IpuMevanue [lpu paGore ¢ aleTHACHOBHIM mniamexeM (ocharT aMMOHHS B

PacTBOPHL He no0aBMIOT, a NPHEMEHAIOT CHTHYCCKYIO KOMIIEHCZIHID ITOMeX OT KadJb-
iHsA.

R0 =

5—2106 65
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2.13. Onpenenenne coaepx¥XaHHusg CBOOOLHOH OKH-
CH KaJblHs B KJIHHKepe
2.13.1. [Ipumensemole peaxTusesL U pacTeopsi

Cnupt aTHnOBHE pekTHOHKOBaHHHIHA no 'OCT 5962—67; cnupt
oTHJOBHIH cHHTeTHYecKHA 1m0 ['OCT 11547—80 uau cnupT ruaposus-
el Texnuueckuii no I'OCT 17299—78, roroBar abGCcomOTHHIE CHHPT
caeaywomuM 00pa3oM: B KPYIVIOAOHHYIO KOJOy BMECTHMOCTBIO 3 J
HacCHIMAOT 0 MOJIOBUHEI CBEXKYIO, XOPOIIO 000XKKEHHYI0 H3BECThb U 3a-
JIMBaT GoJsee MOJOBHHH KOJOB 3THJIOBBIM cnupToM. CIHPT HAcTaHBa-
I0OT HajJ H3BeCThbIo B TeuyeHHe 1—2 cyrok. Konba monxua OBITH INJAOTHO
3aKpuiTa NpoOKOi c XJOpKasabuHeBoi Tpy6ko#. Ilo mcreuenuu atoro
BpeMeHH K00y COeIHHSIOT C 00paTHHM XOJOAHJIBHHKOM, CTaBAT Ha
KHIISIYIO BOAAHYIO OaHIO H KHIATAT COHPT B TeyeHne 5—6 u. Beaexn-
CTBHE JIETKOH BOCIIAMEHSIEMOCTH CIIMPTa HarpeBaHHe HA BOASHOH Oa-
He JOJIXKHO NMPOH3BOAMUTHCS 3JeKTpHueckKuMm npubopom. ITo okoHuanuu
KHNSYEHHUS] CHHUMAIOT OOPATHHH XOJOZHJIBHHK H 3aKPBIBAIOT KOJOY
KayuyKoBofi mpoOKO#H ¢ JByMsi OTBepCTHAMH. B 0oxHO oTBepcTHE BCTaB-
astor tepmomerp Ha 100°C, a B apyroe — H30rHyTy TPYOKy, NIpH IO-
MOIIH KOTOPOH MPHCOEAHHSIOT K0JOY K XOJOAHJBHHKY JIHOHxa, U OT-
TOHSIIOT CHHPT, IPOH3BOAS HarpeBaHHe Ha KHMNsALIeH BoAsiHO# Gawme.

Juctunasar cobupamT B CyXyl KoJ0y BMECTHMOCThbIO 1 J, 3aKphI-
TyI0 npoOKoi ¢ IByM$l OTBEPCTHAMH. B 0OZHO OTBepCTHE BCTAaBJSIOT
¢dopuiTocc, MPH HOMOUIH KOTOPOro KoJsba COeaHHSIeTCS C XOJOLHJIbHH-
KOM, BO BTOpO€ — XJOopKaJblHeByl0o TpyOKy. IlepBuimu 15—20 ma me-
persaHHoOro CIHpPTa CHOJAacKHBalOT npueMHHK. [locsaeanne nopuuu or-
roHa (okoso 20 mJa) TakXkKe He NPHMEHSIIOT AJSl IPUTOTOBJIEHHSI pac-
TBOpa.

Ilonyuennsiii 6e3BOAHBIA CIHHPT OXJaXKAaOT XOJOAHOH BOJAOH 1O
15°C u mpoBepsitor cnupromerpom. Ecan cnupT okaxercss He 99—100-
IrPajfyCHBIM, €ro BTOPHYHO HAaCTaHBAIOT Hald NPOKAJEHHOH H3BECTHIO,
KaK yKas3aHO Bhbillle, H OTTOHSIOT.

[Tonyuenusiii 6e3BOAHBIN COHPT COXPAHAIT B CKJSHKAaX, 3aKpHIBa-
10T UX NpoOKaMH H napadHHHPYIOT.

Iaunuepun mo 'OCT 6259—75; rotoBAT Ge3BOJAHLIH TVIHIIEPHH Clle-
ayomuM obpaszom: 250—300 MJa ranuepHHa HAJHBAIOT B CTaKaH BMe-
ctumocTeio 500 MJa ¥ HArpeBalOT B TEUeHHE 3 U IIPH TeMIepartype
- 160—170° C. HarpeBanne mpoOH3BOASAT Ha 3JIEKTPHUECKOH ILIMTE C ac-
OecToBoii ceTkoil. TemnepaTypy HNpoOBepsIOT TEPMOMETPOM, OIyllieH-
HHIM B raHiepHH. [Ipu HarpeBaHuH TJIMLEDHH MOXKeET CJerka IOoxKel-
TeTh, HO 3TO He MemaeT omnpefeseHnio. OO0e3BOXEHHHIH H OXJaxKAeH-
HBIH TJIHLEPHH NMEPEeJHBAIOT B TILATEbHO BBHICYIIEHHYIO KOJOy BMECTH-
MocTbIo 250—300 MJI H MJIOTHO 3aKPHIBAIOT Kay4yyKOBOH NIPOOKOH.

CnHpTO-TVIHIEPHHOBLE PACTBOPHTENb; FOTOBAT CJACAYIOWHM 00pa-
sgom: 200 My 6e3BOAHOIO TJIHIEDHHA HAJHBAIOT B KOHHUECKYIO KOJOY
HJIH CTaKaH, HarpeBaloT 1o temnepatypu 100—125°C, nmpubaBasior

66



FOCT 5382—73

15 r BreicymieHHOro npu temneparype 130° C xsaopucroro Gapusi u pac-
TBOPAIOT €ro B IVIHLUEpPHHe, 3aTeM pacTBOp OXJaxKAaloT H NpHGaBASIOT
1 a1 abcomoTtHoro cmnupra u oxkoyo 0,1 r denonadranenna no I'OCT
5850—72.

OObIYHO CHHPTO-TJHUEPHHOBHIA PacTBOPHTENb OBIBaeT CJlerKa KHC-
JIbIM, 03TOMY Ao6aBuasaoT 0,01 H cnupTOBOH pacTBOp €1KOro HaTpa Ao
caabomesioynoii peakuuu (06jexHO-po30Basi OKpacka pactsopa). Ec-
JTH PacTBOP OKaxKeTrcs ILEeJOUHBIM (SIpKO-pO30Bas OKpacka), ero Hel-
tpaausyoT 0,1 H cnHPTOBBHIM pacTBOPOM OCH30HHOH KHCJOTHL AO CJa-
Gonienounoft peakunu. COHPTO-TJIHIEPHHOBHIH PACTBOPHTE/b COXPaHs-
IOT B CKJISIHKE C IJIOTHO 3aKPHITOf pe3nHOBOH mpoOKoil.

Kucnora 6ensoiinas nmo I'OCT 1052178, 0,1 u cnupToBoii pac-
TBOp. DeH30MHYI0 KHCJOTY cymiaT B TedeHHe 24 Y B 3KCHKaTOpe Hal
cepHOH KHCJOTOH H pactBopsitot 12,3 r B 1 1 abconOTHOrO cnHpra.

Has ycranoBgu tutpa 0,1 H cnHproBoro pacrBopa G€H30HHOH KHC-
JIOTH TIPHMEHSIIOT CBEKENPOKAJEeHHYI0O OKHCb KaJbliHs, IOJYYEHHYIO
npoKaJuBaHHeM Kajbuua yriaekuciaoro no [OCT 4530—76 npu tem-
neparype 950—1000°C B Teuenne 2—3 u. TiiateapHO pacTHpPaIOT IO-
JIY4EHHYIO OKHCb KaJIbllHsl, IIEPEHOCST ee B TOT XK€ THreJb, BHOBb INpO-
KanuBaloT B TeueHHe 30 MHH H OXJaxKJalOT B 3KCHKAaTOpE HaA HarT-
POHHOH H3BECTHIO.

B cyxylo koHuuyeckyio Koaby BMmectuMocTblo 150 Ma  HaauBaioT
30 Ma COHPTO-TIHUEPHHOBOTO pacTBOpHTeNs, 3aTeM ObicTpo OepyT Ha-
Becky 0,03—0,04 r cMmexenpokaJieHHOH OKHCH KaJblHs (IO PasHOCTH
B Macce B 3aKPLITOM CTaKaHYHKe) U BHOCAT ee B K040y, KyAa no06aB-
J510T 1 r npeJBapHTe]IbHO NMPOMBITOrO (COJISIHOH KHCJOTOH M BOAOH) H
IIPOKAJEHHOr0 KPYIHO3€PHHCTOTO KBapleBOro Iecka, xopouo B36aJ-
THIBAIOT W NPHCOEAHHSAIOT Koaby K o0paTHOMY XOJO0AHJABHHKY. Harpe-
BAalOT [0 KHIIEHHS Ha 3JIeKTPHUECKO#l mauTke ¢ acbecToBOH CeTKOH H
KHISATAT A0 NOSIBAEHHSI HHTEHCHBHO-PO30BOH OKPAaCKH pacTBOpa. 3aTeM
KOJIOy OTCOEIHMHAIT OT XOJOAWJIBbHHKA H TOTYAC XK€ THTPYIOT €e CO-
nepxuMoe 0,1 H CHPTOBEIM pacTBOPOM GeH30HHOH KHCJOTH J0 cJja-
6opo3oBoii okpackn. CHOBa NPHCOEAHHSIOT KOOy K 0GpaTHOMY XOJO-
JHJBHHKY H KHOATAT pactBop. HarpesBanue H THTpPOBaHHEe pacTBopa
NPOU3BOAAT A0 HCUE3HOBEHHSI OKPAaCKH, He NOABJAKLIEHCs HPH IO-
caenywoomieM HarpeBaHun B Teuenne 20—30 muH. TurpoBanue cuurta-
€TCsl 3aKOHYEHHBIM, €CJH I[PH HenpepuiBHOM KHOSYEHHH B TeUeHHE
30 MuH He NMOsIBHTCS c1abopo3oBasi OKpackKa pacTBopa.

KosinyecTBO OKHCH KaJablHsl, cooTBercTBywouiee 1 ma 0,1 # cnupro-
BOro pactBopa OeH30HHON KHCJOTH B rpaMmMax (7cao), BBIUHCJASAIOT NO
dopmyse

Tcao = %,

raie M — HaBecka OKHCH KaJiellud, T;
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V—ob6pem 0,1 H pacTBopa 0GeH30HHOH KHCJOTH, NOMICAINHH Ha
TUTPOBaHHe, MJL

YcraHoBKa THTPa CYMTaeTCsi 3aKOHUCHHOH, eC/M pe3yJbTaTh Tpex
THTPOBAHHHA JAIOT pacxoxAeHHs, He npesnimalouine 0,00005 r oxkuch
KaJibILHd, |

2.13.2. llposedenue anarusa

0,1—0,5 r (B 3aBucumocTH OT coiepxanusi CaOcpos) CBEKEH3-
MEJIBYEHHOrO KJHHKEPa NOMEIal0T B KOHHUECKYIO K040y BMECTHMO-
cteio 150 mMa u npubasasiior 30 MJ CHHPTO-IVIHIEPHHOBOIO PacTBOpPH-
tessi. Colepxumoe KoaAGH xopowmo B3GanteBaioT. Koaby PHACOCAH-
HAIOT K 00DaTHOMY XOJOZHJbHHKY H KHIATAT A0 NOSBJCHHS PO30BOH
OKPAaCKH pPacTBOpa. 3aTeM OTCOEJHHSAIOT KOJOY OT XOJOIHJIbHHKA H
TOTYaC Ke THTPYIOT ropauuii pactBop 0,1 H caHPTOBHIM pacTBOpPOM
G6ensofiHofi KHCJOTH. HarpeBanHe H THTpPOBaHHE NPOU3BOAST A0 HC-
Ye3HOBEHHA OKPAaCKH, He MNOABJIAIOLIEHCS NpPH NOCAELyIoLleM Harpe-
Banui B TeueHHe 20—30 muH. [locse 5TOrO THTPOBaHHE CUHTAIOT 3a-
KOHYEHHBIM. |

Conepxanue cBobonuoit okucu Kaapuus (CaOcpos) B IpOLEHTaxX
BRIYHCJAIOT N0 dopmylJie

V * Tcao - 108
M ?

K»‘aoczsmﬁ ==

rie V—o6bem 0,1 H pactBopa O€H3OHHOH XHCJOTH, NOLIEALICH Ha
TUTPOBaHHE, MJI;
Tcao — KOJHUECTBO OKHCH KaJabuus, coorBerctBylomee 1. ma 0,1 u
pacTBopa OeH30HHOA KHCJOTH, T;
M — naBecka 1ieMeHTa, T.

Ilprmevyanus:

1. OTx01Bl CHHPTO-IIHLEPHHOBOTO PacTBOPHUTEJsl cOGHPAIOT B GAHKY WIH CKJAHKY
¢ npolkofi, 3ateM OTroHAIOT npH TeMnepatype 78° C, oxaaxpaioT 6e3BOAHBIH CHHPT
X0j104HON Boze#l o 15° C, npoBepsior crnuproMepom. Ilpn 3TOM CHHPT, KaK IpasHJio,
noJayvaercss abCOMIOTHBIH H MOXKeT OHTb HCHNOJb30BaH JJis PalGoOTH.

2. Caenyer MMeTb B BHAY, UTO IPH a4HAJH3e JI€XKaJOrs KJHHKepa, Hapsaay ¢
CaOcros DO H3JOKEHHOMY METOAY ONpejAe/sieTcsi H  COJdepxaHHe THAPATA OKHCH
KaJIbIHs.

3. Ilpm onpepenenun cojepxaHusi CBOOOJHOH H3BeCTH B THADATHPOBAHHLIX Ile-
MEHTaX HJH KJIHHKepax noJiyyeHHbld pe3ynpTaT CaOcsos HEOOXOAHMO HEPECYHTATh HA
rgnpar OKHCH KaabLusd YMHOMXeHHeM Ha Kosdduumest 1,32.

2.14. Onpexenenne coZepxaHHs OKHcH OapuHs B
OGapuficopepXalUlHX NOPTJAAaHAUEMEeHTAaX

HJs onpelesneHHsi COJLepIKaHHS OCHOBHBIX KOMIIOHEHTOB HaBeCKY
OapuiicojepKallero LEeMeHTa CIVIABJSIOT CO CMeChbi0 COAH H OypH H
BRLIIEJIAYHBAIOT TEIJILIM pPacTBOPOM COJISIHOH KHCJAOTH. Bo3MoOxHOe
YaCTHYHOE BHINIAJEHHE OCajJKa CEepPHOKHCJOro 0apHs He BJHAET Ha BhI-
NoJIHeHHe aHanau3a. [lpHcyTcTBylomias B LEMEHTE KPEMHEKHCJIOTa B
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JaHHBIX YCJOBHAX HaxXOAHTCA B pacTBOpuMo# ¢opMe H He Memiaer
BECOBOMY ONpeJeJIeHHIO COAEePXKaHHs OKHCH 6apHs.
2.14.1. Ilpumensnemoie peaxTusel u pacrsopsl
IlnaBens; roTosar no m 2.9.
Kucaora cepras no 'OCT 4204—77, 5% -ubift pacTBOp.
Kucinora coasnaa no 'OCT 3118—77, nnotnocteio 1,19 u ee pa-
ctBop 1:3.
Ammuax Boaubiii no 'OCT 3760—79, 10%-uni#t pactBop.
Cepebpo asorrHokucaoe no 'OCT 1277—75, 1%-uwiit pacrtBsop.
2.14.2. [Ipogedenue anarusa
- Hagecky 0,5 r neMenTa cnjaBisioT ¢ 2 I NJaBHH, NOCJE OXJIax/e-
HHA cIyiaB BelenauyuBaior 40—50 Ma  Temsoro pacreBopa COJISIHOH
KHCJOTH B cTakKaHe BMmecTHMoCTbi0O 300—400 ma 10 nmoJHOro pacrTBoO-
penns. IloayuenHnnlii pactBop pasbasasoT BoAok A0 200—250 mu, He
ob6pauias BHHMaHHs Ha BHINABIIHH OCalOK CEPHOKHCIIOTO Gapus, HeHT-
PanH3yIOT aMMHAaKOM [0 MOSIBJICHHS JIETKOA MYTH THADOOKHCEH, KOTO-
PyI0 pacTBOPSAIOT HECKOJBKHMH KaIlJIIMH COJISIHOH KHCJOTH H #00as-
JSIOT H3OBITOK 3TOH K€ KHCJOTH B 2 M.
3aTeM pacTBOP HArpeBaloT JO KHNEeHHs, n06aBasiotT 15 MJ ropsage-
IO pacTBOpa CEPHOH KHCJOTHI H KHNSTAT B TeueHHe 2—3 MHH. PacTBop
C 0CaJKOM BHIJAEPXKHBAIOT B TEMJIOM MeCTe A0 TeX NOp, MOKa XKHIKOCTb
Haj OCaJKOM HEe CTaHeT TNpO3padHOH, 3aTteM (UJABTPYIOT uUepe3 ABOH-
HOH IJIOTHHIHA (GHJIBTP H NPOMBIBAIOT ropsveli BOAOH A0 HCUE3HOBEHHS
peakiHH Ha HOH xJopa. Ocajgok Bmecte ¢ QHABIPOM MEPEHOCAT B
NpeABapHTENIbHO NPOKaJeHHBIH H B3BCIICHHBLIH (GappopoBHH THIEb,
NOACYLUIHBAIOT, 030J410T H IIPOKaiHBawT B TeueHHe 20—30 Mun B My-
¢enbHoit neun mnpu Ttemneparype 800—850°C. Turear oxsaxparor B
5KCHKAaTOPe H B3BeHIHBAlOT. [IpoKajiHBaHHe NOBTOPSAIOT 10 MOJYUCHHSA
TIOCTOSIHHOH MaccCHI.
Conepxanue okucu Gapus (BaO) B npoueHTax BBIUHCJAAIOT IO
dbopmyie
- 0,657 . 100
M

Ba0O = M,

13

roe M:— macca ocagka BaSOy, r;
M — cyxas HaBecka UeMeHTa, T;
0,657 — ko3 puuHeHT nepecyeTa BaSO4 Ha BaQ.

OHAETPAT DOCJE OTHEJEHHsS CepHOKHcaoro 6apusi TNEPEeBOAAT B
MepHYK K06y BMecTHMOCTBIO 250 MJj, pas6aBasioT BOAOH A0 METKH,
XOpOULIO NepeMEelIHBAIOT H HCHOJB3YIOT JJIsi KOMIJIEKCOHOMETPHUECKOIo
ONpeJe/IeHAS OKHCH KaJplus no m. 2.7,

2.15. Onpejgenenne coOXepxXKaHUS CEPHOLO AHTHIA-
puza B OapuHlconepXallHX NOpPTAaHALEMEeHTAX

2.15.1. Ilpumennemole peaxruss u pacreopol

Bapuii xaopucreiit no 'OCT 4108—72, 4% -uw1it pacTBOp.
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Kuciora conanas no 'OCT 3118—77, nnotrocteio 1,19 u pacrsop
ee 1:3.

Ocraapupie peakTuBe — 1o 1. 2.10.

2.15.2. Ilposedenue anarusa

Hagecky 0,5 r neMeHTa cmiaBJsoOT ¢ 2 T mJIaBHS, NOCAE OXJaxiae-
HHA CIJ1aBa ero BHIegaunBaoT 40—50 My Tennoro pacrBopa COJSTHOMH
KHCJIOTHl B cTakaHe BMeCTHMOCTbI0 300—400 ma. Ilocne mosaHoro pac-
TBOPEHHS CIlJIaBa pacTBOp pa3basasiioT BoAOH Ao 250—300 mu, He 06-
palasi BHHMaHHsl Ha BHINIABIIHHA OCaJdOK CEPHOKHCJOro 6apusi, pacTBOp
HEHTPaJIM3yIOT aMMHAaKOM [0 MOSBJIEHHS JIETKOH MYTH THIDOOKHCeH,
KOTOPYIO PacTBOPSAIOT HECKOJbKHMH KamJIsIMH COJITHOW KHCJIOTHI H J0-
6aBJig0T H30OBITOK 3TOH Ke KHCJOTH B 2 MJ. 3areM pacTBOp Harpe-
BAIOT A0 KHNEHHS X A00aBAsioT 25 MJI KUNSLEro pacTBOpa XJOPHCTO-
ro Oapusd AJsi NOJHOTHI OCaXKJAEHHS CEpPHOro aHrHipuia. Bce ocrasb-
Hbl€ ONEPAalHH H BLIYHCJICHHE COAEPIKAHHS CEPHOrO AHTHAPHAA NPOH3-
BoaAT nmo m. 2.10.

Ilpumeuanune Comepxanue SiOp, Al;Os, Fe;0O3 u MgO onpeaeasiror KoJ0-
pHMeTpHUecKHM MetomoM mo nn. 3.1, 3.2, 3.3, 3.7 H3 aJHKBOTHBIX yacTeHl pPacTBOpa,
IIOJIY9eHHOro CrJiasJeHneM 0,1 r uemMesra ¢ 1 r IVIaBHA, MNOCJACAYIOLLEro BHIIIeJAdYH-
Banusa cnaasa 100 ma Tensoro pactsopa COJSHOH KHCJAOTH 1 :3. PacTreBop nepeBOAAT
B MepHYI0 koa0y BMmecTaMOcTbio 500 MJi, LOAMBAIOT A0 MEeTKH BOJOH, XODOIIO mnepe-

MEHIHBAIOT H BhAepXKHBawT 20-—30 MHH A0 TNOJHOrO NPOCBeTJEHHS pacTBOpa HAaA
OCaJKOM; a/JIMKBOTHHIe YaCTH pacTBOpa OTOHPAIOT OCTOPOXKHO, He B3MYYHBas Ocajka.

3. ®OTOKONOPUMETPHUYECKME METObl XMMMUYECKOIO AHAJNIM3A

3.1. Onpexnenenne cogepxaHHS JABYOKHCH KDeM-
HHU A

[lpunuun merosa. Kosopumerpuueckoe omnpenenenne SiQO; ocHo-
BAaHO Ha 00Pa30BAaHHWH IKEJTOr0 KOMILIEKCa KpeMHeMOJHOIeHOBOH re-
TEPOIMOJIHKHCJAOTH, B pe3yJbTaTe PEaKUHH KPeMHEBOH KHCJIOTH C MO-
Au6aaToOM aMMOHHS B KHCJIOH cpele.

Jlyis ToBBIIEHHSI YYBCTBHTEJbHOCTH OIpeAesIeHHS KeJNThIH KpeM-
HeMOJIHO/1eHOBEIH KOMIJIEKC NEPEBOASAT B CHHHH IyTeM BOCCTaHOB/JIE-
HHAA acKOpOWHOBOH KHCJOTH, JHOO METOJIOBO-CY/Jb(PHTHHIM pPacTBO-
poM.
3.1.1. Ipumensemsie peaxTusst, pacTeopeL U annaparypa

[1naBenn; roToBAT NO n. 2.9.

Kucnora conguas mo 'OCT 3118—77, maorunocteio 1,19 u pactBop
ee 1:3.

PactBop BoccTaHoBHTess 1; roTOBAT caexyouum obpasom: 1 r ac-
KOpOHHOBOH KHCJAOTH H 5 r guMOHHOHA KHcnotel mo I'OCT 3652—69
pacTeopsiioT B 50 MJ1 BOABI, OT(HILTPOBHIBAIOT H Pa3baBJsIOT BOJAOH
zo 100 ma.

PacTBOop BOCCTaHOBHTES 2; TIOTOBAT cJaegyloumuM obpasom: 20 r
metona (mapa-mernaamuHocyasara) mo I'OCT 25664—83, 12,6 r
JHUMOHHO# KHca0Thl Mo FOCT 3652—69 u 12 r cepHHCTOKHCJOrO HAT-
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pusi (Hartpuii cyabpura) 6essognoro mo I'OCT 195—77 pacrBopsior
B 800 MJ BOABI H LOJHBAIOT BOAOH 10 1 J1.

AvMmonuit moanbaenoBokucanii no 'OCT 3765—78, 5% -umit BoOA-
HBIH pacTBOp.

CranjgapTHbli pacTBOp rOTOBSIT Ha OCHOBe oOpasilla CHIpbeBOH CMe-
CH, XHMHYECKHH COCTaB KOTOPOH OmIpejeseH B pa3HbIX JabopaTopuax
10 HacTosllleMy CTaHAApTy. DTOT oOpasel B JaJjbHEHIIeM HMEHyeTcs
cranaaprabiM. 0,15 r ctanaaprHoro obpasia cMelHBalT ¢ 1 r naaBHA
H CIIABJSIOT B INVIATHHOBOM THIJIE, 3aKPHITOM KPHIIIKOH, IPH TeMIe-
parype 1000°C B Teuenne 3—5 mua. OxsaxXIeHHBIA THreJb mMOMeIla-
IOT B CTakaH, cogepxamuii 100 Ma pacTtBopa COJASSHOH KHCJIOTH, H
BBHILEJIaUHBAIOT CIJIaB NIPH NOCTOSIHHOM MEepeMelIHBAHHH [0 NOJHOTO
pacTBOopeHHsl. PacTBop KO/JHUECTBEHHO MNEPEHOCAT B MEPHYIO KOJOy
BMecTHMOCTbIO 500 MJ, AONMHBAIOT IO METKH BOJOH H XOpOIIO mnepe-
MeUIHBaloT. TaKoli pacTBOp MOXKHO HCNOJb30BaTh B TeyeHHe 1—2 Mme-
CALEB IJisl NOCTPOEHHS HJH NPOBEPKH TIPaAyHPOBOYHHIX IrpadHKOB IO
ONpENEEHHIO CONEPXKAHHS ABYOKHCH KPEeMHHS, OKHCeH aJIIOMHHHS,
JXKeJie3a, Mariisl H (OTOTPHJIOHOMETPHUECKOTO ONpeNeJIeHHsS KaJbLHs.

POTO3/1IEKTPOKOJIOPHMETP.

ITocTpoenne rpanyupoBounoro rpaguka. ['paayupoBOUHBIH IpagHK
CTPOAT IO CEPHH 3TAJOHHHEIX PAacTBOPOB C PAa3jIMYHOH KOHUEHTpalHeH
KPEMHEKHCJIOThI, NPHrOTOBJIEHHBIX M3 CTAHAApPTHOrO pacrBopa. B Tpm
MepHble K0J10b BMecTuMocThio 100 M mociefoBaTeNbHO NPHJAHBAIOT
3; 5; 7 MJa craHAapTHOro pacTBOpa, A00aBJAIOT B KaXAYIO NPHUMEPHO
no 25 mJa BoJAH, 5 MJ pacTBOpa MoJHOJaTa aMMOHHS, NEPEeMEIIHBAIOT
U faT noctoatb 10 MHH Ana nosHOTO 00pa30BaHHS XKEJATOr0 KpeMHe-
MOJHOAECHOBOrO KOMIJeKca. 3ateM J00aBJsIOT O O MJ pacTBopa BOC-
cra”HoBuTedsl 1, au6o mo 20 Ma BOCCTaHOBHTENA 2, pa36aBJslOT BOAOH
IO METKH, XOpOWO NepeMemuBaloT, JaloT NoCToATh 15 MHH AJas HoJay-
YEeHHS! CHHEro KOMIJIEKCAa H KOJIODHUMETPHPYIOT B KIOBeTaX pa3MepoM
10 MM ¢ kpacHBIM cBeTOQHABTPOM (A=656—680 um). Oany KioBeTy
HanoJIHAIOT 3TaJIOHHHIM PacTBOPOM, JBe APyrHe TAaKOro kKe pasMepa —
AHCTHJIIHDOB2HHOH BOJOH M ONpPEJeJAIOT ONTHUECKHE NJOTHOCTH pac-
TBOPOB B COOTBETCTBHH C HHCTPYKIHUEH, NPHJIOXKEHHOH K (POTOKOJIOpH-
MeTpy. Ilo moaydeHHBIM pe3ysbTaTaM onpejeseHHs ONTHYECKOH IJIOT-
HOCTH H H3BECTHOH KOHIEHTPALHH 3TAJOHHHIX PacTBOPOB CTPOSAT rpa-
AyHPOBOUHBIH rpadHK [Js JaHHOTO pasMepa KIOBeT, OTKJaAnlBasi IO
ocH albcuucc KOHIEHTPALMIO KPEMHEKHCJOTHl B MHJJHrpaMMax B
100 ms1 pactBOpa, a MO OCH OPAHHAT — COOTBETCTBYIOILYIO HM ONTHYC-
CKYIO IJIOTHOCTb.

I'panynpoBounbifi rpadKk MOXKHO CTPOHTb, OTKJaAblBas N0 OCH
abcuuce cogepxanue SiO, B npoleHTax, a Mo OCH OPAHHAT — COOTBET-
CTBYIOIIYIO ONTHYECKYIO MJOTHOCTb pacTtBopa. [Ipu 2TOM aJIHKBOTHYIO
9acTh PacTBOPa B KOJHYECTBE 5 MJ NDHHUMAIOT 32 OCHOBHYIO H KOH-
menaTpanuio SiO, B Hell MPHPABHHBAIOT MPOLEHTHOMY COJEPIKAHHIO
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SiO; B cranzaprHom ofpasue. B ABYX ApPyrux aJHKBOTHHIX HacTAX
KoHUeHTpauuo SiO; COOTBETCTBEHHO PACCUHTHIBAIOT.

Ha ocHOBe rpalyHpoBOYHBIX TPaHKOB MOTYT GBITH COCTABJIEHHI
pacueTHble TaOJHIB, Tje KaXXJOMYy 3HAUYEHHIO ONTHUECKOH MJIOTHOCTH
OyZeT COOTBETCTBOBATb OINpejesieHHasl KOHIEHTPALHS HCKOMOTO OKHC-
Jaa.

3.1.2. Ilposedenue anarusa

Hasecky 0,1 r uemMenta cnaasasiior ¢ 1 r naasus. Cnias pacTBopsi-
10T, HeNmpephlBHO nepememuBasi ero B 100 mJa pacrBopa CONSHOH KHC-
JIOTHI, M INEPEHOCAT KOJHYECTBEHHO NPO3pauHbiii pacTBOP B MEPHYIO
Kosa0y BMecTHMOCTBbI0 500 MJI, Kak yYKa3aHO B ONHCAHHH IOCTPOEHHS
rpaiyHpoBOYHOro rpaguka. I[losyueHHBIH pacTBOP CJAYKHT AJS KOJO-
PHMETPHYECKOrO ONpEeJe/IeHHsI COAePIKaHHsA NBYOKHCH KPEMHHS, OKH-
cell KeJie3a, aJIOMHHHS, MarHHg H (OTOTPHJIOHOMETPHYECKOro olipe-
JeJIeHUs KaJbllHs.

Jlsist onpefiesieHHs CONepAKAHHS JBYOKHCH KPeMHHSI TOCJIEIOBATE/]b-
HO OTGHPAIOT B JBE MepHbie K066 BMecTHMOCThIO 100 MJ mo 5 Ma aHa-
JH3HPYEMOT0 H 5 MJ CTaHAapTHOTO PacTBOPOB, MA0GaBJSIOT OKOJIO
25 mJa BoAH, b MJ1 pacTBopa MoJsH6GIaTa aMMOHHS H IPOH3BOAST BCe
JaJibHEHlHe OmepaluH, BIJIOTb AO KOJOPHMETPHPOBAHHS, KaK yKasa-
HO B ONHCAHWH NOCTPOEHHS TIPajyHpPOBOYHOro rpaduka. 3ateM BBOAAT
NONpPaBKy Ha H3MeHEHHE YCJOBHH KOJOPHMETPHPOBAHHS IO CPABHEHHIO
C YCJOBHSIMH NOCTPOEHHs rpad¥ka IO H3MEpeHHOH ONTHYECKOH MNJOT-
HOCTH 3TajoHHOro pacropa. [loripaBka BHOCHTCH ¢ OOpaTHEIM 3H2KOM,
T. €. eCJIH ONTHUYeCKas IVIOTHOCTb 3TaJIOHHOrO PacTBOpPa YBEJHUHJIACH
Ha 0,007, To aTa BeslMUHHA OTHHMAETCsl OT ONTHUYECKOH MJIOTHOCTH pa-
CTBOpa lLeMeHTa H HaobopoT. 3aTeM ONpeAeJsioT no rpaduky cogep-
KaHHe JABYOKHCH KPEMHHS B MHJ/JIHIPaMMaX ¢ YYeTOM BBeJeHHOH Io-
IIpaBKH.

Conepxanne nByokucd kKpeMHHsl (SiO) B mpoueHTax BHUHCASIOT
no dopmyJae

SO, — My V- 100
2 M.V, - 18007

raie M;— KONHYECTBO ABYOKMCH KPeMHHS, HaHaeHHoe 1O rpaduxy,
MT;
V — obunit o6peM pacTBOpa, MJ;
Vi—ob6beMm pacrBopa, B3ATBHIA AJS KOJOPHMETPHPOBAHHSA, MJ;
M — naBecka ueMeHTa, T.

[1pu BHIpaxKeHHH KOHLIEHTPALHH rpaiyHpOBOUYHBIX IpaHKOB B NpoO-
UEHTaxX ONpeJessieMBIX KOMIOHEHTOB IOJyUeHHBIE pe3yJbTaTel LJs le-
MeHTOB yBeauuuBawT B 1,5 pasa. IlpuBeleHHBIll pacdeT MOXKeT OHITb
IIpHMEHEH AJ5 BCeX (POTOKOJOPHMETPHUECKHX ONDEIe]EeHHH, 38 HCKIIO-
yeHHeM [H{pdepeHuHaNbHOrO.
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[Tpn HeoOGXOAMMOCTH H3MEHEHHS HABeCKH aHa/JH3HpyeMoro obpasa-
1a, pa3BeJeHHs HJIH aJIHKBOTHOH 4YacTH, COZep:KaHHe ABYOKHCH KpeMm-
uua (Si0.) B npoueHTax BHIYHCAAIOT 1O GoOpMyae

Si()2 — WMWMMM’
Ky« Ky« Ky
rae M — conepxxaHHe IBYOKHCH KPeMHHs, HalleHHOe II0 rpaduxy,
00/ .
0 s
Ki— oTHOmEHHe HaBecKH aHa/ju3HpyeMoro ob6pasna K HaBecKe
0,15r;

Kz — oTHowmenne pasBefeHHs 500 MJa K pa3BeleHHIO aHaJH3HpYye-
moro o6pasna;

K3 — oTHOIlIEHHe aJHKBOTHOH 4YacTH aHaJH3HPYEMOIrO pacTBopa
K CTaHAapTHOH aJHKBOTHOH YacCTH.

3.1.3. Onpedesenue codepicarus 08yoxucu Kvemrus Ougghepen-
yuarbroim meTodom

[Ipunuun meroma. ns yBesHueHHS TOYHOCTH ONpeleseHHS IOBHI-
LieHHBIX KOJIHYECTB JBYOKHCH KPEeMHHS B NyLUOJAHOBLIX TMOPTJIAHI-
IeMeHTax H LIJIaKOMOPTJAaHJUEMeHTax HCIOJb3YIOT AHG¢epeHLHalb-
HHH (OTOKOJIOpUMETPHYECKHH METOH, OCHOBAHHBIH Ha H3MEpEeHHM Oll-
THYECKOH NJIOTHOCTH aHAJH3HPYEMOT0 PacTBOpa MO OTHOILNEHHIO K OI-
THYECKOH NJIOTHOCTH 3TAJOHHOIO pacTBOpa CTaHLapTHOro obpasla.

OO6s3aTeJbHBIM YCJOBHEM 3TOr0 METOJa SBJsSETCH HCIOJb30BaHHE
ONTHYECKH PaBHOIEHHHIX KIOBET, UTO NPOBEpAeTCs NOJyYeHHEM OJHHa-
KOBOH ONTHYECKOH NJOTHOCTH NPH H3MEPEHHH OAHOIO H TOrO XKe OKpa-
IIEHHOTIO pacTBopa B 00€HX KIOBETax.

3.1.4. I[Ipumensemsie peaKTusel U PACTBOPLL

CTaHZapTHHH PacTBOP; TOTOBAT HAa OCHOBe 06paslla CHPbEBOIX
cMecu u3 HaBeckH 0,2 r aHasoruuHo m. 3.1.1.

OcranpHble peakKTHBBl H pacTBOpPH — 0o I. 3.1.1.

[TocTpoeHHe rpaayHpoBOuYHOro rpaduka. B TpH MepHble KOJOH
emKocTbio 100 MJ1 nocseoBaTeNbHO NPUAHBAWOT 3; 5 H 7 MJI CTaHAAPT-
HOTO pacTBOpa, A00aBJAfAIOT NPHMEPHO NO 25 MJ BOAB H BCE OCTaJb-
Hbl€ PEAaKTHBH BIVIOTH N0 NOJYYEHHS CHHEro KOMIJEKCa KPeMHeMO-
A10MeHOBOl TeTePONOJHKHCIOTH, aHajgornunoro 1. 3.1. Kosopumerpu-
pOBaHHe IPOH3SBOJAT B KIOBeTax pasmepom 10 MM, moab3yschb KPaCHBIM
cBeTOPHALTPOM (A=656—680 um), caenywouum o6pasom. AJHKBOT-
HYI0O 49acTb PacTBopa B KOJHYECTBE D MJ CUHTAIT OCHOBHOH H OTHO-
CUTEJBHO HEe KOJOPHMETPHPYIOT OCTaJbHblE aJIHKBOTHBIE yacTH. s
5TOTO CTaBSIT KIOBETY C aJHKBOTHOH YacThi0 B 5 MJI B NpaBhli Aepia-
TeJb Ha IyTH Ny4Ka CBETa, a IIKaJy ONTHYeCKHUX IVIOTHOCTEH yCTaHaB-
apsaioT Ha 0,250 M nyteM BpallleHHS PYKOSATKH (DOTOMETPHUECKOro
KJHHA CTPEeJKY TaJbBaHOMETpa MNepeBOJAT Ha HYJb. 3aTeM OTHOCH-
TeJbHO OCHOBHOTO DacTBOpa INIPOBEPSIOT ONTHYECKHE IJIOTHOCTH pac-
TBOPOB ABYX IPYrHX adHKBOTHHIX uactefl (3 u 7 ma). Ilo moayuennbiM
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BEJHYHHAM ONTHYECKHX INIOTHOCTEH H COOTBETCTBYIOIIHX HM KOHIEHT-
pauHi pacTBOPOB, BbiPaXKCHHHX B MHJJIATPaMMax HJH [POUEHTAaX,
CTPOSIT I'PaAyHpPOBOYHBIH rpadHuk.

3.1.5. IIposedenue anarusa

Hasecky 0,1 r uemenra cnasasior ¢ 1 r naaeus. [1aae pacrops-
I0T, HenpepuBHO mepeMeinnBasi ero B 100 Mu pacTBopa cossiHO KHC-
JIOTHI, MIEPEHOCAT KOJIHYECTBEHHO NIPO3PayHBIH PACTBOpP B MEPHYIO KOJI-
Oy BmectHMOCTBIO 500 MJ, J0JHBAOT A0 METKH BOAOH H XOPOUIO
IepeMellHBaIoT.

s onpejesieHus coiepiKaHHS ABYOKHCH KPEMHHS IOCJEA0BATE/b-
HO OTOHpAT B ABe MepHble KoJOb BMecTHMOCTbIO 100 Ma 5 Ma aHa-
JIH3HPYEMOro H 5 MJI CTaHAApTHOTO PAaCTBOPOB H BCE OCTaJbHEIE pe-
aKTHBH 10 1. 3.1.1, BNJIOTH A0 NMOJYYEHHSI CHHErO0 KOMILIeKca KpeMHe-
MOJIHOAEHOBO! IeTepONOJHKHUCAOTh. 3aTeM B [Be KIOBEThl Pa3MepoM
10 MM Ha/nHBaIOT OKpalleHHble 3TaJOHHBIH M aHaJH3HPyeMBIH pacTBO-
pbl; ONTHYECKYIO IJIOTHOCTb 3TAJIOHHOTO PAacTBOpPA yCTAHABJHBAIOT HA
3HayeHHe wkaJjbl 0,250 npu HyJeBOM IOJOXKEHHH CTPEJKH rajbBaHO-
MeTpd, a 3aTeM H3MEepHIT ONTHYECKYI0 IJIOTHOCTb aHAJH3HPYEMOrQ
pacTBopa.

CojepxXKanne IBYOKHCH KPEMHHsS B IPOLEHTAX BHIUHCJASIOT IO pa-
Hee IPHUBEJEHHOH popmye.

IIpu BbIpaxkeHHH KOHLEHTPaLHH rpalyHpPOBOUHLIX I'PA(HKOB B IPO-
LEHTaXx onpejessseMbiX KOMIOHEHTOB MOJYYEHHbIE Pe3yJbTaThl AJs lLie-
MEHTOB yBEeJHYHBAIOT B JBa pasa.

3.2. Onpenenenne COXLEpPXaHHSA OKHCH alJIOMHHHSA

[Npunuun Meroxa. KosopuMeTpuueckoe onpele/ieHHE OKHCH aJilo-
MHHHSI OCHOBAHO Ha OGPa30BaHHH OKPAIIEHHOTO B KPaCHBI LBET KOM-
IJIEKCHOTO COeJIHHEHHSI HOHAa aJIOMHHHSA C ajioMyHOHOM. HauboJee
ycTofiunBasi OKpacKa KOMIJIEKCHOTO COeJHHeHHs noJaydaercs npu pH

pacTtBOpa 4,5—4,8.
3.2.1. lIpumensnemoie peaKTugel, pacTeopsl u annaparypa

Amomunon mo I'OCT 9859—74, 0,1%-ublit pacTBOpP; rOTOBAT CJe-
AytomuM o6pasom: 0,5 r aJlOMHHOHA PAacTBOPAIOT B HEOOJbIIOM KOJIH-
4eCcTBE BOJBI, NEPEHOCAT B MepHYIo KosbOy BMectumocteio 500 mJa, pas-
6aBJAsIOT BOAOH 10 METKH, XOpOIIO NepeMellHBaloT, NOMEILalT B
CKJISIHKY H3 TEMHOTO CTeKJa H BBIAEDIKHBAIOT B TeyeHHe 4—b5 CYTOK B
TEMHOM MecTe.,

Bydepuuii pactsop ¢ pH okoao 5,2—5,3; rotosar caeayoumum o6-
pasom: 100 r nsiaBneHoro HaTpHsa ykcycHokucjaoro no 'OCT 199—78
unu 166 r TpexsomHO# conu pactBopsifoT B 300 Ma  BOAB, pacTBOp
$UABTPYIOT, pa3baBasioT BoAo#i mpuMmepHo A0 950 ma, m06aBAAIOT
15 Ma1 JepsiHoft ykeycHol Kucqorsr uind 20 ma 80% -Holt yKcycHOH Kuc-
JIOTHI, XOpOILIO NEepPEMEINHBAIOT M NpoBepsAIoT BeanunHy pH pacrsopa
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Ha noTeHHHoMeTpe, pH-MeTpe HJAH ¢ MOMOWIBIO YHHBEPCAJLHOH HH/H-

KaTopHO# OymaxkH; npu pH pacreopa okoso 5,2—5,3 ero mMoxHO
IIPHMEHSTh.

Kucaora ackop6unosas, 0,2% -ubiil BoIHBIA pacTBOp.

Kucaora ykcycunast mo TOCT 61—75, aeasinast unn 80%-nas.
ITorenunomerp unu pH-merp.

DOTO3IEKTPOKOJOPUMETP.

ITocTpoenne rpaayHpoBOUHOrO rpaguka. B TpH mepHbie KoJOGH
BMeCTHMOCTBIO 50 MJ mocJeAOBaTe bHO MPHAHBAKT 3; 5 H 7 MJ CTaH-
JapTHOrO pacTBOpa, NMPHUIOTOBJIEHHOTO, KaK yKa3aHo B . 3.1. B cBssu
C TeM, YTO NpPH OMNpelesIeHHH COAEPKaHHS OKHCH aJIOMHHHS OCOGEHHO
BaXHO COGJIIOJATh CTPOIO ONpPEJENIeHHYIO H OJHHAKOBYIO KHCJOTHOCTD
pacTBopa, HeoO6X0AHMO JJISI MOJAYYeHHsI ONTHUYECKOH NMJIOTHOCTH HPH IIO-
CTPOEHHH TI'DaAyHPOBOYHOIO rpa¢Hka H B CJaydae KOJOPHMETPHPOBa-
HHS QJIMKBOTHBIX yYacTe#d CTAHAAPTHOrO pactBopa obbemom 3 W 7 MJ
CHagaja NPHPaBHATh HX KHCJOTHOCTb K KHCJOTHOCTH pacTBOpa, COOT-
BEeTCTBYIOIIEH 5 MJI, MOCKOJBKY 3TO KOJHYECTBO KOJOPHMETPHpPYETCs
IIPH OCHOBHOM onpefejeHHH. s 3TOro HCHoONb3yIOT THTPOBAHHBIE
pacrBopul 1 H# HC1 u 0,25 1 NaOH, umeloninecs Bo Bcex jsabopatopu-
ax. Or6HpalOT AONOJHHTENbHO B CTaKaH HJIH KOHHUECKYIO KOJIOy 2 MJ
CTAHAapPTHOrO pacTBOpa, HPHIOTOBJEHHOro no m. 3.1,  HeATpaJHsyIoT
ero 0,25 v pacrBopom NaOH no ¢enondranenny. ITomenmee Ha
HeHTpaNu3alHI0 KOJHUYECTBO LIeJouH AO6aBJAAIOT K OTOOpPaHHOH pa-
Hee aJHKBOTHOH YacTH CTaHAAapTHOro pacrtBopa ob6wvemom 7 mia. K
aJMUKBOTHOH K€ YacTH CTaHJapTHOrO pacrBopa ob6beMoM 3 MJa Jo-
6aBJIAIOT B 4eThHpe pa3a MeHbuee kojauuecTBO 1 H HCI. [locse storo
BO BCe KOJOBl 100aBasiOT N0 1 MA pacTtBopa acKOPSHHOBOH KHCJIOTH
H 10 5 MJI pacTBOpa aJIOMHHOHA, 3ateM jpob6aBasior no 10 ma auerar-
Horo OycepHOro pacrTBopa, pa3basiasiioT A0 METKH BOAOH, XOpOUIO Ime-
PEMEIUHBAIOT H nocje 15 MHH BBIAEPXKHBAHHA pacTBOpa KOJOPHMET-
PHPYIOT B KioBeTax pa3mepoM 10 MM, noib3yach 3eIeHBIM CBETO(HJbT-
poMm (A=530—536 nwm). [lo noayyenHnIM pe3yibTaTaMm ONpejeseHHS
ONTHYECKOH IJIOTHOCTH H H3BECTHOH KOHIEHTpalWH 3TaJOHHHX pac-
TBOPOB CTPOAT IpajyHpOBOYHHIA rpaHK, Kak ykasasHo B I. 3.l.

3.2.2. Ilposedenue anarusa

B 1Be mepHBEEe KOJOB BMecTHMOCTbIO 50 MJa OTOHpawT N0 S MJ
aHaJH3HDPYEMOro M CTAHZAPTHOTO DacTBOPOB, MOJyYeHHHX no m. 3.1,
BBOJAT o 1 MJ pacTBopa acKOpOHHOBOH KHCJOTH H IO O MJ pacTBopa
aJIOMHHOHA, M00aBasawT no 10 ma aunerarnoro 6ydepHoro pactsopa,
pa36aBJsIoT 40 METKH BOJAOH, XOPOWIO NePeMeNInBaT | nocae 15 MHH
BEIZIEPXKHBAHHS KOJOPHMETPHPYIOT B KioBeTax pasmepom 10 MM, moJib-
3ySICh 3€JIEHbHIM CBETO(GHILTPOM.

75



roCTt 5382—73

Conepxanne okucu amomunus (Al,O3) B NPOLEHTaX BHYHCISIOT
no dopmyae
My -V - 100
M- V,. 1000’

rie M;— koanuectBo Al,Os3, HaliienHOe 1O rpaduKy, Mr;
V — o6muit 06meM pacTBOpa, MJI;
Vi—o06beM pacTBOpa, B3ATHI M KOJOPHMETPHPOBAHHS, MJI;
M — naBecka uemenra, T. '

A12O3=

3.3. Onpenenenne coZepXaHHs OKHCH XeJe3a

[punuun merona. KosopHmeTpHUecKoe ONpelesieHHe COAEepPKaHHs
JeJjiesa OCHOBAaHO Ha 0Opa30BaHHH OKpPAaIIEHHOr0 B KpPaCHHI LBeET
KOMIIJIGKCHOrO COeJHHEHHS HOHa JKeJje3a C HOHOM pPOJMaHHAA HJH B
KEJTHH LUBeT ¢ cyJbdocalnunHIaToM. PoAaHuA XKeje3a OUeHb YYBCT-
BHTEJIEH K H3MEHEHHIO TeMIIepaTyphl, OH JIETKO pasjiaraerTcsi NpH OCBe-
INEHHH COJHEYHBIM HJIH HCKYCCTBEHHBIM CBETOM, HO3TOMY KOJIODHMET-
pHpOBaHHE POJAHHAHOIO KOMIJIEKCA HeOGXOAHMO IIPOH3BOXHTH OHICT-
PO, TOYHO cobJIofas yCJOBHS aHAJNH3a.

3.3.1. Illpumensaemsie peaxTuss., pacrsope. u annaparypa

Ammuaxk poaumii mo F'OCT 3760—79, 25% -unifi pacTBOp.

Kucaora cyabdocannuuaosas no I'OCT 4478—78, 25%-umit pac-
TBOP.
Ammonuit pomauucteii mo CT C3B 222—75, 25%-uwfi pacTBOp
unu Kagaui poxanucteiii no [OCT 4139—75, 30% -ublit pacTBOp.

Kucnora azornas nmo 'OCT 4461-—77, 4 H pacTBOp; rOTOBST CJie-
AyoomuM obpa3oM: 276 MJ a30THOH KHCJIOTH IJIOTHOCTBIO 1,4 pas-
6aBasi0T BoAOH 10 1 7.

Kucaora coasinast no 'OCT 3118—77, pacteop 1:3.

@D OTO31EKTPOKONOPHMETD.

A. Popanupsbiii Meton,

3.3.2. Ilocrpoenne rpanyHpoBOYHOrO rpadHka. B Tpu mepHbie KOJI-
66 BMecTHMOCThI0O 10 Ma mocsenoBaTtesbHo BJaHBaoT 10; 25 u 50 Ma
CTAaHZAaPTHOrO pacTBOpa, NPHUTOTOBJEHHOro mo m. 3.1. 3areM BO Bce
K066 pobaeasior no 10 Ma pacTBopa a3OTHOH KHCJOTH H IOOYepen-
Ho no 10 mMa pacrBopa poAaHHAA, pa3baBJsAIOT 10 METKH BOXOH, XOpO-
IO NEePEMEIIHBAIOT H Cpa3y Ke KOJOPHMETPHPYIOT C CHHHM CBeTO-
¢uabTpoM (A=420—453 M) B KloBeTax pasmepom 10 mwm.

BBuay TOoro, urto pOLAaHHA Kejesa MNOJ ACHCTBHEM CBeTa JIETKO
pasJaraercsi, NP NOCTPOCHHH rpaduKa H ONpeJesieHHH Keje3a HeoO-
XOJHMMO HPHJHBATb POJAHHJ KaJHs HJH aMMOHHUS NEpe] H3MepeHHeM
onTHueckol miaotHoctH. [To mosydyeHHHM 3HAYEHHSAM ONTHYECKOH IJIOT-
HOCTH H H3BECTHOH KOHIEHTPALHH 3TAJIOHHBLIX PaCTBOPOB CTPOSAT rpa-

J{yMPOBOUHBIH TPadHK.
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3.3.3. IIposedenue anarusa

Or6upaloT NHNETKOA 25 MJ aHaJH3HPYyeMOro pacTBOpa, MOJIyYeH-
goro no mn. 3.1, mepeHocAT ero B MepHyio Kojaby BmecTHMOcThi0O 100 ma,
zobapasiior 10 My pacTtBopa a3oTHO# KHcaoTH M 10 Ma pacTtBOpa po-
JaHuja, pa30aBASOT BOAOA A0 METKH, NEepeMelIHBAlOT H KOJOpHMeT-
PHPVIOT TaK Xe, KaK IIPH NOCTPOEHHH rpaduka.

Conepxkaune okucH xejesa (Fe,O3;) B mpoueHTax BHYHCIAT 1O
thopmye

F3203= M} ‘V . ]OO ,
M.V, 1000

rae M;-— KOJIHYeCTBO OKHCH JKeJie3a, HalJeHHoe N0 rpaduky, Mr;
V — o6muit 06pem pacTBopa, MJ;

Vi—obbeM pacTtBOpa, B3ATHIH 18 KOJOPHMETPHPOBAHHSA, MJI,
M — paBecka uemenrTa, T.

b. CyabdocanuumiatHblii MeToq,

[TocTpoenne rpaaynpoBodHOro rpaguka. B Tpu MepHbie KOJMGH BMe-
crumocthio 100 ma mocaenoBatenbHo npuausawt 10; 25 1 50 mJa cran-
JapTHOrO pacTBOpa, NPHrOTOBJEHHOro mo m. 3.1. 3areM n06aBJASIOT HO
15 ma pactBOpa CyJAb(OCaJHUHJIOBOA KHCJOTH H N0 KallJsM pacTBOp
aMMHaKa A0 NOJIy4eHHsI YCTOHUHMBOIO KeJTOro OKpalllHBaHHS pPacTBO-
pa # eme 5 MJ u3bbTKa pacTBopa amMuaka. [locie atoro pacrBopb
pa36aBasOT 40 METKH BOAOH, KOJIOPHMETPHPYIOT B KIOBETax pasMme-
poMm 10 MM ¢ cuHuM cBetoduabTpoMm (A==420—453 HM) H no noJy-
4eHHHIM pe3yJ/bTaTaM CTPOAT rpaAyHpOBOYHHIH rpaduk.

3.3.4. ITposedenue anaarusza

Onpepenenne coAepKaHHSI OKHCH XKeJjie3a IPOH3BOAST H3 aJIHKBOT-
HOH 4YacTH OCHOBHOI'O pacTBOpa 25 MJ H [aJjee NOCTYNAKT TaK IKe,
KaK IPH nocTpoeHuu rpaduka. -

Pacuer colep:KaHus OKHCH XKeJie3a NPOH3BOAAT IO ¢opmyJie, NpHU-
BeJEHHOH IJIl POJaHHIHOTO METOJa.

IMpumeuanne. [Ilpn onpeneiyieHHn cOMEPXaHHS OKHCH XKeje3a B 6eJiOM mOpT-
Jaanuemente 0,1—0,5 © HeMeHTa CRJAAaBJAIOT ¢ 2 r nJaBHS, BHINEJAYHBAIOT B

30—40 MJa pacTBOpa COJIAHOH KHCJOTH, NepeBOASAT B MepPHYIO K0J0y BMeCTHMOCTBIO
100 a1 ¥ KOJOPHMETPHPYIOT, KAK H3JIOKEHO Bhille.

Copepxanue okHcH xeje3a (FeyO;) B mpolueHTax BHIUHCJSIOT 0[O
¢opmyiie, IpHBEJEHHOH AJS POAAHHAHOTO METOAA.

34. OnpeleyieHHe COZEePXAaHHUfA JABYOKHUCH THTAHA

ITpuauun Meroma. KonopuMmeTpHUeCKH# MeTOJ ONpeleseHHS THTa-
Ha OCHOBaH Ha 00pa30BaHHH B KHCJOH cpeje OKPAIICHHOI'O B KeJITHIA
IIBeT KOMIIJIEKCHOTO COeIHHEHHS] THTaHa C NMEPEKHChI0 BOJAOPOJa HJIH B
30JIOTHCTO-2KeNThi#l ¢ ZHAHTHONUPHJAMeTaHoM (JAM).

3.4.1. [Ipumernaemoie peaxTugsl, pacTeops U annaparypa

Kucsora coaanas no 'OCT 3118—77, pacreop 1:3.
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Kucaora cepuasi mo 'OCT 4204—77, nnotHocteio 1,84 u ee pac-
TBOP 5 : 95.

ITepekncy Bogoposa nmo 'OCT 10929—76, 3% -uriit pactsop.

[Tnagens; roroeaT no n. 2.9.

Awmmuak Bojuwi o 'OCT 3760—79, 10% -ub1it pacTBOp.

CraHapTHH pacTBOpP COJH YETHIPEXBAJEHTHOrO THTAaHA; TOTOBSAT
caeayomuM obpasom: HaBecKy 0,05 r XHMHUUYECKH YHCTOH JBYOKHCH
THTaHa CIVIABJAIOT B NJATHHOBOM THIVIE ¢ 1 I myaBHsI OpH TeMmepa-
type 950—1000°C B TeueHnune 3—5 MHH H 1O OXJAaXKAEHHH BHIILIEIAUH-
BAIOT B PacTBOpPE CEPHOH KHCJOTHL.

ITpo3paunblfi pacTBOp NMEPEBOAAT B MEPHYIO KOJ0Y BMECTHMOCTBHIO
1 51, pa3baBasiOT A0 METKH PacTBOPOM CepPHOH KHCJIOTHL 5 :95 um xopo-
IO NepeMemuBaiT. | MJa CTaHZapTHOrO PacTBOpPa COAEPIKHT * OKOJIO
0,05 mr TiO,.

Cogep:xanHe IBYOKHCH THTaHa B | MJ pacTBopa B MHJIHTpaMMax
YCTaHaBJUBAIOT BECOBEIM METOAOM B MapaJuleNbHBIX npobax mnyrtem
JBYKDaTHOTO OCa)KAeHHs pacTBOpoM ammuaka u3 100 Ma npuroros-
JIEHHOI'0 pacTBOpa, MOCJEeAYIOUIero NPOKAJHBAHHA M B3BElUIHBAHHS
ocajxa.

KonnuecTBO ABYOKHCH THTaHa B 1 MJ pacTBopa B MUJJHIPAMMax —
TUTPp (TiO,) BRIUHCASIOT HO GoOpMyJIe

. M - 1000
TIOZ B "“'—_‘—100 ~e

rne U — wmacca npokasneHHoro ocagka TiOo, r.

Huantnnupuamerad mo MPTY 6—09—2120—65, 5%-umiii pac-
TBOD B | H pacTBOpE COJITHOM KHCJIOTBI; TOTOBST CJEAYIOUIHM 06pasoM:
50 r JAM pacreopsiior B 300—400 ma 1 v pacTBopa COJSIHOH KHCJIO-
THI, XOPOIIO TEePEeMElIHBAIOT U AOBOAAT IO JHTPa 3TOH Ke KHCJIOTOH.

Menp cepHokucnas GespogHas mo TY 6—09—4525—77, 59%-ubil
pacTBop. ‘

Kucnora ackop6unosas, 0,2% -uulfi pacTBOp.

D OTO3/1eKTPOKOJOPHMETP.

A. IlepekucHbiii METOL,

[locTpoenne rpaayupoBodHOro rpaduka. I'paduk crpoar no nau-
HBIM, MOJIY4eHHBIM B pe3y/bTaTe KOJOPHMETPHPOBAHHA CEDHH 3TaJIOH-
HBIX PAacTBOPOB, NPHTOTOBJEHHBIX H3 CTAHAAPTHOIO pacTBOpa COJH
THTAHA.

B uernipe MepHble KoaOB BMecTHMOCTBIO 100 Ma moc/iefoBaTeNbHO
BauraloT 10; 20; 30 u 40 Ma cTaHAapTHOrO pacTBOpa COJH THTaHAa C
conepxaunneMm okojo 0,05 mr TiO; B 1 ma, 1o0aBas0T IPHMEPHO MO
50 MJ1 pacTBOpa CepHO# KHCJOTH H 11O 3 MJ IIEPEKHCH BOAOpPOJA, pas-
6aBJIAIOT 10 METKH PacTBOPOM CEpPHOH KHCJOTHI, XOPOIIO NepeMeuInBa- -
IOT KOJODHMETPHPYIOT B KIOBeTax pasmepoM 90 MM C CHHHM CBETO-
dunprpomM (A=420—453 um).
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KoJsiopuMeTpUpOBaHHEe H INOCTPOEHHE TPafyHPOBOUYHOrO rpaduxa
NPOH3BOASIT aHAJOTHYHO METOAaM, IPHBeAeHHbIM B 1. 3.1.

3.4.2. Ilposedenue arnarusa

Hasecky 0,5 r uemeHTa CHJaBJsioOT ¢ 2 I NJaBHS NPH TeMIlepaType
950—1000° C B Teuenue 3—>5 muH. IToce GLICTPOrO OXJAaXKIECHHS CILIAB
poimenaunBaioT 30—40 mJa Temnoro pacrBopa CepHOH KHCJAOTH. Pac-
TBOP IIEPEeBOASIT B MePHYIO K00y BMeCTHMOCTbIO 250 MJ, OXJa:kAaiorT,
NOJHBAIOT JO METKH PacTBOPOM CepHOH KHCJOTBHl H XOPOWIO IepeMe-
LIHBAIOT.

Or6upaltor nunetrkoi 25—50 MJa 3TOro pacTBopa, NepeHOCAT B Mep-
Hyio Konly BMectumocTbio 100 M, 106aBasA0T 3 MJ HepeKHCH BOJAO-
poja, AOJHBAIOT JO METKH pacTBOPOM CE€PHOH KHCJIOTHI, XOPOILIO Iepe-
MENIHBAIOT H KOJIODHMETPHPYIOT, KaK 3TO H3J0XKEHO IPH NOCTPOCHHH
rpaAyHPOBOYHOrC rpadHkKa.

Cogmepxanune apyokucH tHTaHa (TiO;) B mpoueHTax BBIYHCJASIOT
1o gopmyJie

TiO, = M. V- 100 ,
MV, - 1000
rae Mj;— KoHgecTBO ABYOKHCH THTaHa, HafiJeHHOe MO rpajyHpOBOYU-
HOMY rpadHky, MT;
V — ob6uiuii 06beM pacTBopa, MJ;
Vi— o6beM pacrBopa, B3ATHIH AJd KOJOPHMETPHPOBAHHS, MJI,
M — naBecKa LleMeHTa, I.

b. lnaHTHNHPHIMETAHOBbIH METOJ,

IlocTpoenne rpaayHpoBOYHOro rpaguxka. B Tpu MepHble KOJIOH
BMecTHMOCTBIO 100 MJ nocsepoBaTesbHO NpuanBawT 4; 6 # 8 Ma
CTaHAApTHOIO pPACTBOpa COJIH THTaHa, cojep:xKamero okoqao 0,05 mr
TiO, 8 1 ma, Ao6asasoT no 10 Ma pacTBopa COJSHOR KHCJOTHI, IO ZiBe
KallJii pacTBOpa CepHOKHCJOH MeaAH, no 10 M acKopOHHOBO# KHCJIOTHE
u no 5 ma JJAM. PacTBopel AOJHBAIOT [0 METKH BOJAOH, XOPOILUO Ie-
peMEIIHBaOT, AAIOT MOCTOATh 45 MHH A MOJYYCHHS 30JI0THCTO-KeJ-
TOrO KOMIIJIEKCHOTO COEAMHEHHS, NOCJe Yero KOJOPHMEeTPHUPYIOT B KIO-
Bere 20 MM ¢ cHHHEM cBeTOoUAbTpOM (A=420—453 uMm).

Ilo monyyeHHEIM pe3yJbTaTaM OIpeAeseHHS ONTHUECKOH IJIOTHOCTH
H H3BECTHOH KOHLEHTPALHWH CTPOAT IPaAyHPOBOUHBLIH rpadHk AJs AaH-
HOTO pasMepa KIOBeT.

3.4.3. Ilposedernue anarusa

Or6upator nunerkoit 50 MJ aHaNH3HPYEMOroO pacTBOpa, IOJAYYeH-
HOro no 1. 3.1, nepexHocsiT ero B MepHYyI0 Koaby BMectTuMocThio 100 ma,
Ko6aBJSIOT 2 KaljH pacTBOpa cepHOKHCIOH Meau, 10 ma ackopGHHO-
BOH KHCJOTHI, 5 MJI AMAHTHIOHPHUIMETaHa, pa3baBadlOT BOAOH JO MeET-
KM, TMepeMEelIHBAaIOT H uepe3 4D MHH KOJOPHMETPHPYIOT B KIOBeTax
pasmepoM 20 MM, NOJB3YySACh CHHHM CBETO(PHILTPOM.
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Pacuyer cosepxanus ABYOKHCH THTaHa HPOH3BOIAT IO (opMyie,
NIPHBEEHHOH JUIA NEPEKHCHOIO METOAA.
3.5. Onpenenenne CconepXaHHSA 3aKHCH MapraHe

I a
A. llepmanranaTHbiii MeTOJ,

[lpuuuun metona. KosOpHMETPHUECKHH METOA ONpejeseHHs 3aKH-
CH MapraHila OCHOBA4H Ha OKHCJIEHHH €ro B a30THOKHCJOH cpelxe Hal-
CEPHOKHCJLIM aMMOHHEM A0 H€pPMaHraHaTta B NPHCYTCTBHH a30THOKHC-
Jioro cepebpa B KauecTBe KaTaJH3aTopa.

3.5.1. Ilpumensemoie peaxTussl, pacTéopvi U AnNAPaTypa

Kuciaora asornaa no 'OCT 4461—77, njorHocTthio 1,4 u ee pac-
TBOpH 1:4 u 1 H.

Cepebpo asortnokucaoe no 'OCT 1277—75, 0,2%-uniit pactsop.

AMMOHHl HaacepHokucawlii (mepcynnsdar) no F'OCT 20478—75.

CranzapTHeifi pacTBOp 1; rOTOBAT Ha OCHOBE CTAHJAAPTHOro oOpas-
na uiaka 267a. HaBecky ofpasua ciiapisiioT B NJATHHOBOM THIVIE C
2 r muasHs npH rtemneparype 950—1000°C B Teuenne 3—5 muH, 3a-
TEM THTeJb OXJaXKAaloT H NOMELaloT B cTaKaH BMeCTHMOCThIO 150 M.,
cofepxauuii 50 MJ ropsuero pacTBopa a3OTHOH KHCJOTH | :4 H BH-
. LN a4YHBAIOT IJIaB NPH NOCTOSHHOM HepeMelllHBAHHH AO TMOJHOro pac-

TBOpeHHs. B cayuae BHnaJenus Oyporo ocaika HJH MYTH YeTbipex-
BaJICHTHOTO MapraHua HeoOXOAHMO N006aB/aSATb KPHCTAJMJHKH acKopOH-
HOBOH KHCJOTH HJIH CEpPHOKHCJOrO THAPOKCHJaMHHa A0 obecuBeyuBa-
Hus pactBopa. IloaydeHHBII pacTBOp HEPEHOCAT B MEPHYIO KOJAOy
BMECTHMOCTBIO 200 MJI, OXJ1aXKAal0T, JOBOAST A0 METKH BOJAOH U XOpO-
IO MepeMellHBaioT. | MJ cTaugapTHOro pacrtsopa coxepxut 0,0282 mr
MnO.

Cranpaptublit pactsop 2; rotoBAT 0,025 H THTPOBaHHHH pacTBOP
Kanusa mapranuoBokucjoro no I'OCT 20490—75 u3 ¢ukcanama. 1 ma
touno 0,025 u pactBopa KMnO, cooreerctByeT 0,3547 mMr MnO.

[InaBenb; roToBAT, KaK yKaszaHo B 1. 2.9.

Kucnora ackop6unoBas. |

Fuapokcunamun cepHokucabii mo FOCT 7298—79.

D OTO31EKTPOKOJIOPHMETP. ,

ITocTpoenne rpamyupoBouHoro rpadmka. I'paduxk crposar mo pas-
HBIM, MOJIYYEHHBIM B pe3yJibTaTe KOJOPHMETPHPOBAHHSA CEDHH 3TaJIOH-
HBIX PAcTBOPOB, IPHIOTOBJAEHHBIX H3 CTAHAAPTHOIO pactBopa 1 uiH 2.
B ueTbipe MepHble KoJaOb BMecTHMOcTbio 100 M moc/jeAOBaTeABHO
npuauBaot 20; 30; 40 u 50 mMa craHmapTHOro pacrsopa 1, pas6GasJs-
10T npuMepHo Ao 60 ma 1 H pacTBOPOM a30THOH KHCJOTH, HpHOaBJs-
JOT 0O 5 MJ a30THOKHCJOro cepebpa, 2—3 I HaACEPHOKHCJIOIO aMMO-
HHd H 30T NOCTOSTb Ha KHNAIeH BOAAHOH OaHe [0 MOMEHTa
VCTAHOBJIGHHA MOCTOSIHHON MHTEHCHBHOCTH OKDacKH pacteopa. Ecuu
OKpacKa pacTeopa uMeeT OypOBaTHIfi OTTEeHOK, [A00aB/AIT elie He-
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MHOIO HaACEPHOKHCJIOTO aMMOHHS H HECKOJbKO MHJIJIHJIHTPOB a30THO-
kucjoro cepebpa. PacTBop oxJiaxJaloT A0 KOMHAaTHOH TeMOEpPaTyphl,.
JOBOASIT €ro o6beM OO METKH 1 H pacTBOpOM a30THOH KHCJAOTH K-
xopouo nepeMelnnBaioT. Heobxoanmo, uTo0B pacTBOpP B Koabe uMes
UpHMEpHO | H KOHUEHTPAUHIO a30THOH KHCJOTH, T. €. COdepKaJ
0K0J10 6,6 Ma asoTHOH KHcaoTel B 100 Ma pacrsopa. 3arteM Bce TpH
pacTBOpa KOJOPDHMETPHPYIOT B KioBeTax pasMepoM 10 MM, Hcnosb3ys
seJjiedbii cBeToduaAbTp (A=530—0536 HM). KonopumerpupoBanue H
IOCTPOEHHE IpafyHPOBOYHOIO rpaduka NpOH3BOAAT, KaK yKa3aHo B-
n. 3.1. i nocTpoeHHs rpalyHPOBOYHOro rpaduka no HaHHBIM, IIO-
JYyUYEHHbIM MO pe3yJbTaTaM KOJOPHMETPHPOBAHHUS CTAHAAPTHOrO pac--
TBOpa 2, B yeThipe MepHbie KoaOn BMecTHMocTbio 100 Ma mocnenoBa-
TeJbHO npuauBawT 1; 2; 3 u 4 ma 0,025 © pactBopa mMapraHuoBo-
KHCJIOrO KaJjHs, pa3baBasiior 1 H pacTBOPOM a30THOH KHCJOTEl A0 MET-
KH, Ie€PEeMEeIIHBAOT U KOJOPHMETPHPYIOT.

3.5.2. [Iposedenue anasusa

Hasecky 0,5 r nemeHTa cluiapJsIoT C 2 T JIaBHA NPH TeMIiepaType-
950—1000° C B Teuenne 3—5 muH. [locje GBICTPOro OXJiaxKIeHHS NJIaB
BHIIIeNayuBaioT 30 MJ TENJOro pacTBopa a30THOH KHCJAOTH | :4 B cTa-
KaHe BMecTHMOCTbIO 150 MJ, cTaBAT Ha KHOALLYIO BOAsHYWO 6aHo, HO-
0aB/aAIOT O MJ pacTBOpa a30THOKHCJAOro cepebGpa, 2—3 r HalcepHO-
KHCJIOTO aMMOHHSA H JalOT NOCTOSATH Ha BOJAAHOH GaHe [JO MOMEHTa2
YCTAHOBJIEHHS NOCTOSSHHOH HHTEHCHBHOCTH OKpPackH pacTBopa H Ipo-
H3BOAST BCe JaJjibHeHlIHe OmepalyH BIJVIOTh AO KOJOPHMETPUDPOBAHHA
TaK, KaK 3TO yKa3aHO NPH ONHCaHHH NOCTPOEHHS TI'pPaiyHPOBOYHOIC-
rpaduka no n. 3.1. Ilo nmonyueHHo#i ONTHUECKOH MJIOTHOCTH HAXOAAT
110 rpadHKy KOHUEHTPALHIO HCIBITYEMOIO pacTBoOpa.

Coznepxanne 3akucu ‘mMapranna (MnO) B npoueHTax BBIUHCASIOT
no gopmyJae

M, . 10

MnO =-——t"
M - 1000

rae M;— KOJHYECTBO 3aKHCH MapraHia, HaiJeHHoe IO TrpaayHpo--
BOYHOMY IpagHKy, MrT;
M — naBecka LieMeHTa, I.

b. PopmMaabIOKCHMHBIH METOJ,

ITpunuun merona. Kosopumerpuueckuil MeTOA OCHOBaH Ha peak-
IHH ABYXBaJEHTHOrO Mapranna ¢ ¢OpMaJbJOKCHMOM B IIEJOUHOK
cpere npu pH=9,4—9,6 ¢ 006pa3oBaHHeM OKpalIeHHOTO B KpacHO-0y-
pBlif LBET KOMILIeKca — (popMalbJOKCHMaTa MapraHua, COCTaB KOTO-
poro coorBercTByeT dopmyte Mn (H:C=NO);. Memalouiee BAHAHHE
TPEXBaJIEHTHOr0 KeJie3a YCTPaHAKT NYTeM €ro BOCCTAHOBJICHHSA JIC-~
AByXBajeHTHOro. [/ MacKHpOBaHus HpHCyTcTByIOWHX R.O3; mpume-
HSIOT TPHITAHOJAMHH B CMeCH C (PTODHAOM HaTpHA.
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[lo manHOMYy Meroay MOXKHO ONpPEIENHTH COJNEepKaHHE Maprasua
B COJIIHOKHCJIOM PAacTBOpPE, TIPHTOTOBJIEHHOM AJisi (POTOMETPHYECKOIO
aHaJIu3a.

3.5.3. llpumenaemoie peakTugsl, pacTsopsl 1 annapaTypa

Kucnora coasnas no 'OCT 3118—77, pactsop 1 : 3.

Ammuax Boanwifi mo 'OCT 3760—79, 109% -uuiit pacTBOp.

Kucnora ackop6unoBas.

Hatpuii cepuucrokucanii 6e3poauniii no I'OCT 195—77, 1—2 u
pacTBop.

®opmanapgokeum no MPTY 6—09—1568—64, 2%-meiii pacTBOp;
TOTOBSIT H3 IHPOKCHJIaMHHAa H (opMaJjHHa ciaeayouaM obpasom: 4 r
rufpokcuaamuna rugpoxaopuia no 'OCT 5456—79 u 4—5 ma 409%-
Horo dopmanuHa rtexuuyeckoro nmo I'OCT 1625-—75 pacrBopsitor B
250 My BogHL

Mackupyoliuii peareHT; TOTOBSAT CJAeAyOIHM o6pasom: 10 ma
TpusTaHogaMuHa mo MPTY 6—09—403—67 u 5 r dbropucToro HaTpus
no 'OCT 4463—76 pacrteopsitor B 300—400 ma BOJbH, QHABTPYIOT H
pa36asJasior Boxoi go 1 1.

Cranpaprubiii pacteBop, cozepxamuii 0,02 mr/mn MnQO; roroBsar
u3 0,1 B pacrBopa mapranuosokucjoro kanaus no I'OCT 20490—75 c
n3BecTHEIM TUTpoM no MnO au6o u3s 0,1 v pactBopa KMnO,, npu-
rOTOBJIEHHOTO H3 ¢uKcaHana. KosaunuectBo musaunurpoe 0,1 H pac-
TBOpPA MAapraHlOBOKHCJOrO KaJiHsg PacCUHTBHIBAIOT MO ¢opMmyJie

0,02.V

KMnO, = 7= ~555

rae 0,02 — comepxanne MnO, Mr/mi;
V — pasBenenue, MJ;
Tyno — TATp pacTBOpa MapraHUOBOKHCJIONO KaJiHs, BbIPaXKeHHBIR
Br MnO

Paccunrannoe koaudecrso 0,1 H pacTBopa MapraHUOBOKHCJOrO Ka-
JAs B MHJIJAHJAHTpPax oOTOHparor B crakaH (1:3) BMeCTHMOCTBIO
200—300 w1, npubapasiior 100 ma pactBopa cossiHO# Kucaotsl (1:3)
H 3—4 Kanjau pacTBopa CyJabdHTa HATPpHA A0 oOecLBEYHBAHHA pac-
tBopa KMnO,. PacrtBop KHIATAT 10 yAasieHHs 3anaxa CepHHCTOrO aH-
THAPHJA, NEPEHOCAT B MEPHYI0 KoJOy BMeCTHMOCTBIO 250 MJI, ox/axK-
JaioT A0 KOMHATHOH TeMIepaTypHl, JOBOAAT BOMOH A0 METKH H XOpO-
110 NMepeMeluHBaloT.

[TocTpoenue rpagynpoBouHoro rpaduka. B ueTwbipe MepHbie KOJIOB!
BMecTHMOcTbi0 100 MJ1 mocsieoBaTeJNbHO NpPHAHBaIOT 2; 4; 6 U 8 Ma
CTaHAapTHOTO PacTBOpa, A06aBAAIOT 0KOJ0 50 MJ BOABI, 5 MJ pacTBO-
pa amMHaka, 5 Ma ¢opMaJabiOKCHMA, AOBOJAT A0 METKH BOAOH, XO-
pOIIO mNepeMelIUBAIOT H JAaloT NMOCTOATh 15 MHH. 3areM Bce ueTHIpe
pacTBOpa KOJOPHMETPHPYIOT B KloBeTax pasmepom 20 MJ C CHHHM

82



rocr 5382—73

cBeTOPHALTPOM (A=420—453 HM) H CTPOST IPaAyHPOBOUHBIHA rpaduk
TakK, KaK 3TO H3JI0¥KeHO B 1. 3.5.A.
D 0TO3/IEKTPOKONOPHMETP.

3.5.4. Ilpogedenue anarusa

Or6upalor nunerkofi 25 MJ aHAJH3HPYEMOro PacTBOpa, HOJYUEH-
HOTO, KaK yKa3aHO B m. 3.1, mepeHocAT ero B MepHYI0 K00y BMeCTH-
moctpio 100 M, pas6aBasioT BoAo# npuMepHo 10 50 MJ, mpubGaBASIOT
5 MJ Mackupyiouiero pearedra, 0,050 r ackopOHHOBOH KHCJIOTH, 8 MJ
pactBOpa aMMHakKa H 5 MJ pactBopa dopmajbiokcuMma, Pactsop no-
BOAAT A0 METKH BOJAOH, XODONIIO NEepeMemHBalOT H uepe3 15 MHH Ko-

JIODHMETPHPYIOT TaK e, KaK 3TO ONHCAHO NMPH NOCTPOEHHH rpaduxa
B 1. 3.1.

ConepxaHHe 3akucH Mapraniua (MnO) B mpoueHTax BBIYHCJSIOT
110 opmyJie

MnO = Mu2 V- 100 ,
Mo Vl' 1000

rae My — KOIMUeCTBO 3aKHCH Maprauia, HafiieHHOe IO IpajyHpOBOY-
HOMY rpagHKy, Mr;
V — obmuit 06beM pactBOpa, MJI;

Vi— o6peM pacTBOpa, B3ATHIA /ISl KOJOPHMETPHPOBAHHS, MJI;
M — HaBecka 1ieMeHTa, T.

36. OnpenenenHe cOAepXaHHS OKHCH KaJbILHH
GOTOTPHIOHOMETPHUECKHM THTPOBaHHEeM Ha IpH-
6opax DPIT-YHUU3 u TOJI-46—2.

[Ipunuun merona. [lIpuHuun GOTOTPHIOHOMETPHYECKOTO THTPOBA-
HHSI OCHOBAH Ha TOM, UTO B IIpollecce THTPOBAHHS BOJH3H 3KBHBAJIEHT-
HOH TOYKH THTPYEMBHIH pacTBOp HAauHHAeT H3MEHATb CBOKI OKPackKy,
IPH 3TOM MEHSIOTCSl BeJHYHHA CBETOIOIVIOLICHHS pacTBOpPa H BEJHYH-
Ha (GOTOTOKA, CHJIYy KOTOPOr0 periCTPHpPyeT MHKpPOaMIepMeTp.

[Ipu TutpoBanuu kaapliusg Ha @IT-YHHHM3 B Touke 3KBHBaJeHT-
HOCTH [JOCTHTaeTcs MaKCHMaJjibHasd BEeJIHYHHA CBETONOIVIOUIEHHS H
CTpeJIKa MHKpPOaMIepMeTpa OCTaHABJIHBAETCS.

Touka skBHBaneHTHOCTH Ha npubope TDJI-46—2 Purcupyercs
9JIeKTPOHHBIM 6JiI0KOM (hoToabcopbuHoMeTpa, CHrHaJ ¢ KOTOPOro BO3-
OeHCTBYET Ha 3JIEKTPOMArHHTHBIH KJANaH THTPOBAaHHS, HNOCJEJHHH Iie-
peKphIBaeT MarucrpaJb, ¥ Iojada THTpPaHTa npekpamaercda. Ha mpu-
6ope TOJI-46—2 KOMIJIEKCOHOMETPHUYECKOE THTPOBAHHE KAJbIlHs IPO-
H3BOJHUTCSA B JIBe CTaJHH:

1) aBTOMAaTHYeCKOe NpeKpallleHHe MOJaduH THTPaHTa, (QHKCHpYe-
MOe BOJIH3M TOYKH 3KBUBAJICHTHOCTH;

2) OKOHuaTe/NLHOE AOTHTPOBHIBAHHE PacTBOpa BH3yaJbHBIM CIIOCO-
6om.
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3.6.1. Ilpumensemoie peakTussl, pacT8ope. u annaparypa

Harpus ruapar okace no I'OCT 4328—77 wiu Kanusi THAPAT OKH-
cH, 20% -u%e pacTBOPHL

Mackupylowuit pearesT; roTosaT no m. 3.5.3.

Keapunit yraekucawii mo 'OCT 4530—76.

KucnoTneiii xpom TeMHO-cHHMA (Mazukarop) mo I'OCT 14091—78,
0,5% -Hblfl BOLHBIN PacTBOp; rOTOBAT CAeAywowmHM obpasom: 0,5 r xuc-
JIOTHOTO XpOMa TeMHO-CHHero pactBopsioTr B 100 Ma BOIH H (GHJIB-
TPYIOT.

Tpuson b no 'OCT 10652—73, 0,01 M pacTBOp; rOTOBAT CJAEnyIO-
M obpasoM: okoJo 3,6 r Tpuiona b pacteopsor B 1 41 BOAM H XO-
pomio mepeMelunBaloT. EcaH pacTBOP NMOJYYH/CSH MYTHBIM, €ro (pHIbT-
pyootr. THTp pacTBOpa yCTaHaBJHBAIOT IO YIVIEKHCJOMY KaJbLHIO C
NPOBEPEHHbIM COAEPKAHHEM OKHCH KaJsbLilisi HJH 10 CTAaHXAPTHOMY
o6pasuy H3BecTHsIKa 59B. 0,1 I yrieKHC/IOTO KaJsblHs PacTBOPSIOT B
100 ma consHofi KHCJAOTH 1 :3 1npH HarpeBaHHH, pacTBOP KHOATAT
3—5 MHH s yAaJeHHs YIVIEKHCJOTHI, MePeBOASIT B MepHYIO KoJaby
BMecTHMOCTBIO 500 Ma, oxaaxaawT, pa36aBasiioT BOIOH OO METKH H
XOpOLIO NepeMelHBaloT.

Jlasa ycraHOBKH THTpa pactBopa TpujioHa b Ha mputope OIT-
YHHUHN3 orbuparor nunerkod mno 50 MJ DPHrOTOBJEHHOTO pacTBOpa
XJIODHCTOrO KaJIbliHsl B TPH CTaKaHa BMeCTHMOCTBIO mo 150 mu, pas-
6asasioT Bogo#l Ao 80 mJa, mpuauBalT H3 Oopetkd no 10—15 ma ye-
TaHaBJHBAeMOro pactsopa TpuJjoHa b, 15 ma pacTBopa ruapara oku-
CH KaJaHfl, 106aBJsAOT NO 7 Kaneadb HHAHKaTopa (XpOM TeMHO-CHHEro),
ONyCKAalOT OCTOPOXKHO B CTAaKaH MarHHTHBIA 3JIEMEeHT, 3amasiHHBI B
CTeKJSsIHHYI0 TPyOKy, NOMEIAT CTaKaH B IHe3X0 npHOOpa, BKAKYAIT
npubop H MOTOP 3JEKTPOMATrHHTHOH MEIIaJIKH B COOTBETCTBHH C HHCT-
pyKLuHeH; NMpuJoXKeHHOH K npuHOOpY, MepeBOAAT CTPEAKY MHKpoaMmnep-
MeTpa B KpafiHce nmpaBoe MOJIOMXKEHHE LIKaJbl, PACTBOP NepeMelnBaoT
1 MHH H DPHCTYNalOT K THTpOBaHHIO. M3 OOpeTKH moO Kamjaam NpHJH-
BaloT TPHAOH B 10 ocTaHOBKHM CTpeJKH MHKpoaMmepMmeTpa, YTo COOT-
BETCTBYET 3KBHBAJICHTHO! TOUKe.

Turp pactsopa TpuaoHa B, Beipaxkernnifi B rpammax CaO (Tcao),
BBEIUHCJISIOT O cpefHeapH(pMeTHUEeCKOMY pe3yJbTaTy TPeX THTPOBaHUI
no ¢gopmy.e

50 0,1+ %CaO
V- 500.100 °

rae 9% CaO — copepxanne CaO B yraekuciom KajibuuH, %;
V —o6bem 0,01 m pactBopa TpusioHa B, nmowmenmuii Ha THT-
pOBaHHe, ML

TCaO =

IIpu ycranoBke THTpa pacTBopa TpuJoHa DB Ha mnpubope
T®DJI-46—2 nepenx HauaNOM THTPOBAHHS NPOH3BOASAT HACTPOHKY MpPH-
6opa, KoTopasi 3aKjaioyaercs B cjaeAywomeMm: Tymbaepom «npuHOOp
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BKJIIOYEH» BKJIOYAIOT TUTpaTtop H B Teyenue 20—30 MHH maioT eMmy
NpOrpeThcs, ONTHUECKHH KJHH YCTaHaBJHBAaIOT B HyJieBOE IOJOXKEHHe,
PYUYKY UYYBCTBHTEJLHOCTH «rpy6o» — B MHHHMAaJIbHOE KpalfiHee JieBoe
noJioxKeHue. bopeTky ¢ aBTOMaTHUYeCKHM HyJeM 3anoaHsot 0,01 m
pacTROpOM TpHJOHa b, crakan ¢ pacTBOpOM, colepxKallufi KaJabUHH
H BCe HeOOXOAMMEIE [IJisI er0 THTPOBAHHS PEAKTHBH, MOMEIAI0T B sSYel-
Ky THTPOBaHHSA, CTPEJKY aMOepMeTpa YCTaHaBJMBAIOT Ha HYJEBYIO
OTMETKY, a PYYKy <«YyBCTBHTEJbHOCTH IIIaBHO» —HA MHHHMAJbHYIO
YyBCTBHTENbHOCTh (B KpafiHee JieBOe NOJIOXKEHHe). 3aTeM B S4CHKY
NOMEeN[al0T NpeABapHTEJbHO OTTHTPOBAaHHHH OOBLIYHBIM crnocobom pa-
CTBOP BMECTO HEOTTHTPOBAHHOIO, I[OCJE€ Hero I0BOPAYHBAOT PYUYKY
«YYBCTBHTEJBHHOCTh MJIABHO» @O YacOBOH CTpeJKe 0 TeX IOop, IoKa
He cpaboTaer CHCTEMa <«KOHELl THTPOBAHHS», 4YTO CHTHAJH3HpyeTCs
3aropaHHeM CHTHAJBHOM JIAMIIBI, OCJIE Yero PydKy «4yBCTBHTEJIbHOCTD
IJIaBHO» TOBOPAuYHBAIOT ellle Ha 1—2 fgesieHHs] BOpaBO C TeM, 4TOOH
aBTOMAaTHYECKOe MpeKpalleHHe MOoJauH THTPAHTA HACTYNHJO HECKOJb-
KO paHbllle 5KBHBaJIeHTHOH TOukH. CrTpesKa aMmiepMerpa IpH 3TOM
OTKJIOHsieTCs Ha 20—25 pmesennii. B TOM.cayuae, ecaH cucTeMa He
cpaboTaeT, py4Ky «YYBCTBHTEJBHOCTh Ipyb60» IOBOPAYHBAIOT BIPAaBO
Ha ONHO JeJIeHHe H NOBTOPSIIOT ONEpPalHI0 € <«YYBCTBHTEJBHOCTLIO
NJaBHO» JO TeX MOp, MOKa He [POH30HAET NepPeKpHITHE MarHcTpajH
kjaanadoM. Ilocse 3TOro mpou3BOAST THTPOBAaHHE aAHAJH3HPYEMOTO
pacTBopa ¢ KpacHbM cBeToHABTPOM 7. CKOpPOCTH HCTeUeHHS THTPAaH-
Ta U CKODPOCTh NEpEMEIIHBAaHHA pacTBopa moibHpaeTcs B Ipolecce
THTpoBaHHusA. Heawb3ss pomyckatbh OBICTPOro nepeMelINBAaHHS, NPH KO-
TopoM obpasyercsl riyOoKasi BOPOHKA B XKHIKOCTH, YTO MOXKET NpH-
BEeCTH K IOJIYUYEHHIO HENPAaBHJBLHOrO pe3yJ/bTaTa THTPOBAHHS.

CrakaHl, cofepxamHi pacTBOp KaJblUHA H BCe HEOOXONHMBIE peak-
THBBI (Ll€JM04Yb, HHAHKATOP H Jp.), NOMELIal0T B AuefiKy MHJsi THTPO-
BaHHs, BKJIOYAIOT MAarHATHYIO MeWIaJKy H TyMO0Jep «aBTOMaTHUeCKoe
THTPOBaHHE», CTPEJIKY aMmepMeTpa YCTaHaBJHBAIOT HA HYJb PYYKOH
«HacTpolika Hyssi». OTKPHIBAIOT KpaH OIOPETKH H IPOH3BOAST THTPO-
BaHHe., B KOHUe THTPOBaHHA CTpeJKa ObICTPO OTKJIOHSETCS BJIEBO MpH-
MepHO Ha 20—25 nesiceHHil, PH 3TOM NOJauya THTPaAHTa aBTOMaTHYe-
CKH TNpeKpaliaeTcss H 3aropaeTrcs JamIa «KOHel THTPOBaHHf». YCTa-
HOBJICHHE KOHEYHOH TOYKH THTPOBAHHSA OCYIICCTB/SETCS BPYUHYIO CJje-
aviomwum obpasom. TymOaep «aBofiHOE THTPOBaHHE» YCTaHaBJAHBAIOT
B IOJIOXKEHHE <«BKJ/IOYEHO», aBTOMAaTHYECKOe THTPOBaHHE IepeK.jioua-
eTCsl Ha «BH3yaJbHOE», & CTPeJKa aMIepMeTpa OCTOPOXKHO NepeBo-
Autcs Bnparo Ha aenenue 30—40. OTKprBaOT KpaH GIOPETKH H Ha-
JKaTHeM KHOIKH «IojJaya THTPAHTa» NPOH3BOAST THTPOBaHHE 10 MHOJ-
HOH OCTaHOBKH CTPEJIKH aMIlepMeTpa.

TuTp pactBopa Tpuaona B, Buipaxennwii B rpaMmmax CaO (Tcao),
BBHIYHCJASAIOT MO cpegHeapH(PMeTHUECKOMY Pe3yJbTaTty TpeX THTPOBaHHMA
no ¢opmyae B m. 3.6.

85



rocrt 538273

dotoanekrpuueckuii TuTpuMerp ®IT-YHUHM3 u noayasromaTHue-
ckuit Turparop TOJI-46—2.

3.6.2. IIposedernue anarusa

M3 wmepHo#i KoaOH BMeCcTHMOCTBIO 500 Ma oOTOGHPAIOT MHIETKOMH
50 mMJ aHanHM3HPyeMOro pacTBOpa, NOJYYEHHOro, KakK ykKasaHo B m. 3.1,
IIEPEHOCAT ero B CTakaH BMeCTHMOCTBIO 150 ma, nobasisior 10 ma ma-
CKHPYIOLIEro pearenta, 15 MJ pacTBopa 1ienouw, 7 Kanejqb HHIAHKATO-
pa XpOM TEMHO-CHHEro, ONYCKalOT OCTOPOXXHO B CTaKaH MATHHUTHHIM
3JIeMEHT, [IOMeINAIOT CTaKaH B THe3[10 npHOOpa, BK/IYAIT NpHOOP
X MOTOp MeWaJKH, KaK IPH YCTaHOBKe THTpa, H THTpyioT 0,01 M pa-
CTBOPOM TPHJOHA D [0 OCTaHOBKH CTpPeJIKH MHKpOaMmepMmerpa Ha
OIT-YHHUU3 unn na TOJI-46—2 c BH3yasnbHBIM OKOHUAHHEM,

Copepxanue okucu kKaabuusi (Ca0) B mponeHTax BHYHCJSIOT IO

dpopmyne
VeTcuo + 10+ 100

Ca0 = i ,

raie V—ob6vem 0,01 M pactBopa TpuJoHa DB, mnowemmuii Ha THTPO-
BaHHE, B MJI;
Tcao — Tutp 0,01 M pacrBopa TpusaoHa b, pwipaxenuwiit B r CaO;
M — HaBecka UeMeHTa B T;
10 — ko3¢ puuHeHT, YUHUTHIBAIOIHH ONpelesieHHe COAepPKaHHSA
CaO B aJHKBOTHO#H 4acTH (HALTPATA.

3.7. Onpexenenne coAepXaHHUS OKHCH MAarHug

Ilpunnun Meroga. KosopumerpHuecKoe onpejiesieHHE COIAEPIKaHHSA
OKHCH MarHusi OCHOBaHO Ha 0o0pa3oBaHUHM B UIEJOYHOH Cpele THAPO-
OKHCH MarHus, KOTOpasi pearupyeT C KpaCHTeJeM THTAHOBHM KeJThIM
c obpa3oBaHHeM Jiaka. KpacHoro upera. IIpn aroM kpacurenp THTaHO-
BB JKeJATHH ancopbupyercsa oOpasylolliedcss THAPOOKHCHIO MarHHs
H JaeT Npo3pauHbie KOJJOHAHBIE PACTBOPHI; MAJS HX YCTOHYHBOCTH
NPHMEHSIOT 3allUTHHI KOJJOHA-KpaxMaJs H rHApokcHaaMuH. JKemneso
H aJIOMHHHH MeHIaloT ONpele/eHHI0O MarHusd, ocaabisfs OKpacKy Jaka,
IO3TOMY HX MacKHpYIOT.

3.7.1. Ilpumensemole peaKTuss:, pacTsope. u annaparypa

0,02% -uHb1ft pacTBOp KpacHTEJs THTAHOBOTO KeJTOr0; IOTOBAT CJie-
Ayromum obpasom: 0,2 r xpacureas pactsopsor B 100 ma Boxwl, pa-
CcTBOp (UJABTPYIOT B MepHyl0o Koaby BMmectuMocThi0 1 1. OtaenbHo
pactBopsiror 10 r  ruapokcusaMuHa — coasHokuciaoro no [OCT
5456—79 B 100 Ma Boawl, HeliTpaausyior ero 10%-HBIM pacTBOpOM
NaOH mno HapyxHOMYy HHAMKATOPY — (eHON(PTaNeHHOBOH Oymaikke,
GUABTPYIOT B Ty XK€ MepHYIO K0JOy m pacTBOp pasbaBisiOT BOAOH A0
MeTKH. PacTBOp roToBSIT 32 CYTKH A0 NPHUMEHEHHS H HM MOXKHO [OJb-
30BaThCA B TeUeHHe Mecsua.

Mackupylomuii peareHT; IpHroToBJAeHHe no I. 3.5.3.

Harpua ruzpar okucu mo I'OCT 4328—77, 10%-umit pactsop.
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Kpaxman pacrBopumuiii (amuionekctpua) no ['OCT 10163—76,
0,5% -HBIf BOAHBIH PAacTBOP, CBEXKENPHIrOTOBACHHbIH.

Mernnosnit kpacuulit no 'OCT 5853—51, 0,2% -ubifi cnupToBO#H
pacTBOp; roToBsT N0 M. 2.3.

DoTQ3IEKTPOKOJIOPHMETP.

IMocrpoenne rpaayupoBouHoro rpaguka. B Tpm MepHble KOJAGBHI
BMecTHMOCTBIO 100 mJs1 mocsenoBartenpHo npuauBaiorT 10; 20 u 50 ma
CTaHAApPTHOTO pacTBOpa, NPHIrOTOBJAEHHOrO 1o 1. 3.1.

AnvkBorapie yactd 10 u 20 mJu pa36aBjasiiOT BOLOH IPHMEPHO O
50 mJa, 3areM A00aBASIIOT B KOJOH 1o 50 MJ MacKHPYIOLLEro peareH-
Ta, N0 5 MJ KpaxmaJa, no 10 MJa Kpacuresiss THTAHOBOIO IKEJATOTO H
OJIHY Kalvllo HHAHKATOpa MEeTHJIOBOTO KpacHoro. PacTtBopbl HeATpaJiH-
3yIOT pacTBOPOM €JKOro HaTpa A0 JIHMOHHO-XK€JTOro IBera H nobas-
JII0T H30BITOK Ienoud B 10 ma, pasbaBasioT A0 MeTKH BOIOH, mepe-
MELIHBAIOT, BHIACPKHBAIOT 5 MHH H KOJOPHMETPHPYIOT B KIOBETe pas-
mepom 20 MM, noJb3ysACh 3eseHblM cBeTodUuAbTpOM (A=530-—536 um).
ITo mosyueHHBIM 3HAUEHHSIM ONTHUECKOH IJIOTHOCTH H HU3BECTHOH KOH-
IEHTPAlUHH 3TajJOHHBIX PacTBOPOB CTPOSIT TPAaAyHPOBOUHBIH rpadHK.

3.7.2. IIposgedenue anasusa

B nBe mepnble K046b BMecTuMOCThbio 100 Ma oT6bHpalOT NMHNETKOH
mo 20 M aHaJM3HPYEeMOTrO H CTaHAAapTHOTO PacTBOPOB, MOJIYYCHHHIX,
KaK ykasaHo B 1. 3.1, pas6aBasiior BoAo# npumepHo ao 50 mJa, Robas-
JISIIOT MAaCKHPYIOHIIHH peareHT, KpaxmaJ, KpacHTe/Jb H NPOH3BOJAT BCE
JanpHeHlllHe omepaluy, BIJIOTh A0 KOJOPHMETPHPOBAHHA, KakK 3TO
YKa3aHO NPH MOCTPOSHHH I'PaJyHPOBOYHOrO rpaduka.

Copepxkanne okucH maruusg (MgQO) B mpoueHTax BBIYHCASAIOT MO

¢opmye
MI. V hd 100

0=
lwg M- Vi - 1000’

rae M;— KoauuecTBO OKHCH MarHus, HalJeHHOe N0 rpaHKy, Mr;
V — o6muit 06beM pacTBopa, MJ;
Vi—ob6bem pacTtBOpa, B3ATHI AN KOJOPHMETPHPOBAHHSA, MJ,
M — HaBecka LeMeHTa, T.

Ilpumeganus:

1. Ilpu Hannuuu B HeMeHTe Gojee 4—5% OKHMCH MarHus ero coaepXKaHHe MOXKeT
6biTh onpeneneno turpoBanneM 0,05 M pactsopom Tpuaona b aaumksoTHOH uacTH pac-
tBopa 100 MJ nocie OTAesieHHs IOJYTOPHBIX OKHCJIOB, KaK 3TO H3JOXeHO B m. 2.7.

2. Ilpu BHINOJHEHHH KOHTPOJDbHEIX aHAJH30B pPe3yJbTaThl ONpejelleHds Cogepxka-
HHS OKHCH Marsus HeoOXOAHMO NPOBEPHTb TPHJIOHOMETDHUYECKHM METOAOM.

3.8. Onpenenenne coxepxanus ¢dochopHOro as-
rujapHIa
A. C oTaenenneM KpEeMHEKHCJIOTbI

[punuun Merona. KosjopumerpHuecKHH MeTOL ONpeleJeHHs (oc-
¢opa OCHOBaH Ha 06pPa30BaHHH OKPAIIEHHOTO B XKeNTHIHA UBET pocdop-
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HOBaHaJAHEeBOMOJIHOJEHOBOr0 KOMIVIEKCHOTO COEeJHHEHHS B IPHCYTCT-
BHH as30oTHo# KucjaoTh. Ilpu comepxannu 5—8 Ma a30THOH KHCJIOTH
B 100 ms pacTBOpa MHTEHCHBHOCTBH OKPAaCKH KOMILIEKCA MaKCHMaJjb-
Has. KpeMHeKHCI0Ta MellaeT ONpeleseHHIo gocdopa, NOITOMY ee He-
00XOAHMO NpPeABapHTEJbHO BBIJEJHTH HJH OTOTHATh C (TOPHCTOBO-
JOPOAHOH H a30THOH KHCJOTaMH.

3.8.1. Ilpumensemoie peaxTusst, pacTeopst u annaparypa

Kucnora d¢ropucrosonopoanaa mno [OCT 10434—82, 40% -unii
pacTBop.

Kucanora azotrnas no 'OCT 4461—77, naotHocThio 1,4 B ee pac-
TBOpbL 1:3 1 6 H.

ITnasenn; rorosar no m. 2.9.

Cranjapteeil pacTBOp coaH ¢ocdaTta; roToBAT CAEAYIOHM 06pa-
som: 0,1917 r gBaxzab NepeKPHCTaNJIH30BAHHOTO KaJHS (OCHOpPHO-
Kucjoro onaHosamemensoro no 'OCT 4198—75 pacrBopsior B HeGOJIb-
LIOM KOJIHYeCTBe BOJbI, HNEPEHOCAT B MEPHYI0 K0J0Y BMECTHMOCTBIO
1 4, pa306aBaalOT 0O METKH BOJOH H XOpOILO NEpPeMellHBaloT;, | MJa
cranjapTHoro pactsopa cofepxkur 0,1 mr P,Os.

Ammonnit monn6aenookucaeiii no 'OCT 3765—78, 5% -unlii pac-
TBOP.

Ammonunit Bananuesokuchaelii Mera no ['OCT 9336—75; rortossar
caenyioouum obpasoM: 2,5 r BaHAZHEBOKHCJIOrO aMMOHHS PacCTBOPSIOT
B 500 ma ropsueli BOAH, OXJaXZalOT A0 KOMHATHOH TeMIepaTypHI,
no6asasoTr 20 Ma 6 H pacTBOpa a30THOH KHCJOTH], pa3baBJisiloT BOZOMH
A0 1 1 u TUlaTeNbHO MepeMeIHBaIOT.

ITocTpoenne rpajnyupoBouHoro rpaguka. I'padux crposit no 1as-
HBIM ONTHYECKOH IJIOTHOCTH, NMOJIYYEHHHIM INPH KOJOPHMETPHPOBAHHH
CEepPHH 3TaJOHHHX PacTBOPOB, NPHIOTOBJEHHBIX H3 CTAaHAAPTHOrO pac-
TBOpa coau ¢ocdara.

B uersipe mMepHHle K0JOb BMecTHMOCThIO 100 Ma1 mociieoBaTeIbHO
npuauBair 2; 4; 6; 8; 10 1 12 Ma crasgaptHOoro pacrsopa gocdara c
conepxkanuem 0,1 mMr P;Os B 1 Mj, 106aBasiioT B KaXAyi0 KOJaOV 10
5 MJ a30THOH KHCJOTH, pa3baBasiorT npumepHo jno 50 Ma Bono#, mpu-
6aBJasior no 10 ma pacTBOpa BaHaAHEBOKHCJOro aMMoHus, 10 ma mo-
nubraTta aMMOHHS, JOJHBAIOT JO METKH BOjOH, THIATEJbHO NepeMellH-
BAIOT W uepe3 12—15 MHH KOJIODHMETPHPYIOT B KIOBETaX pasMepoM
30 MM ¢ cuHuM cBeToQHABTPOM (A=400—420 um).

KosopuMeTpHpoBaHHe H IMOCTPOEHHE T'PaJyHPOBOYHOrO rpaduka
TIPOH3BOJAT aHAJOTHYHO YKa3aHHOMY B I 3.1.

3.8.2. IIposedenue anaausa

Hagecky | r ueMenTa CMAayHBaiOT B IJIATHHOBOM THTIJIE HECKOJbKH-
MH KanJasMH BOAH, NpuOaBJasiioT 4—5 Kamejp a30THOH KHCJIOTH H
10—12 ma nnaBukoBoi KHciOTBEL. Cozep:KHMoOe THIVISI OCTOPOXKHO me-
peMelIHBAlT MJIATHHOBHIM IHNATEIeM H, He BLIHMMAsi ero, IepeHOCAT
THTeJIb Ha HEpPacKaJeHHYIO IecouHyio OaHio, OTrOHAIT SiFy u ualH-
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tok HF npu nepuomuueckom nepememnBaHuy., CyXo#l OCTaTOK Cr/aB-
JAI0T ¢ HeOOJBbUIIHM KOJHYECTBOM IJIaBHS M IOCJe OXJaXKAEHHS! pac-
nnasa BoLenayuBaloT ero 30—40 mJa ropsiueir Boaw ¢ nKobGaBiieHHEM
5—7 MJ1 a30THOH KHCJIOTHL. PacTBOp nepeBoAsAT B MepPHYO KoJOy BMe-
ctuMocThiO 100 MJI, oxXJ1axkaaloT, LOMHBAIOT A0 METKH BOJAOH H XOPOIIO
nepememnBaor. daa onpenenenus P,O; oT6HpaloT aiHKBOTHLIE YacTH
ot 10 g0 50 ma pacTBOpa B 3aBHCHMOCTH OT NPEANOJaraeMoro couep-
JKaHua (GOCPOpPHOro aHrHApHAa B LEMEHTE, IOMEUlaldT B MEPHYIO
Kos0y BmectuMmocTbi0 100 ma, no6aBaaiT 6—3 MJ a30THOH KHCJOTHI,
pasbasasior A0 50 ma Bojo#, npubasasaoT 10 My pacTBopa BaHamdHe-
BOKHCJ0Or0o amMmMoHHsA, 10 MJa MoamnbGaaTa aMMOHHS, AOJHBAIOT IO METKH
BOJOH, XOpOIIO NepeMelHBalT H uepe3 12—I15 MHH KOJOPHMETPHPY-
10T B KIOBeTax pasMmepom 30 MM C CHHHM CBeTOQHABLTPOM, KaK yKasa-
Ho B 1. 3.1.

Conepxanne ¢ochopuoro anruapria (P:Os) B mpoueHTax BBHIYHC-
JIAIOT 10 popmyie

pzos__:Ml‘V'lOG ,
Movz'IOOG

rie My — xonnuectBo P,Os, HafineHHOe MO rpaduKy, Mr;
V — o6mufi 06vemM pacTBopa B M,
Vi— 006beM pacTBOpa, B3SATHIH JJISI KOJOPHMETPHPOBAaHHsS, B MJI;
M — HaBecka ueMeHTa B T.

b. be3 oTaesenns KpeMHEKHCAOTH

IIpunuun mertoza. KosopuMeTrpuuecknii MeTOZ omnpefedsieHHs ¢oc-
¢opa ocHOBaH Ha 06pas3oBaHUH OKPalEHHOTrO B CHHHH LIBET KOMILJEK-
ca fpochopHOMONIHOACHOBOH TeTEPONONHKHCAOTH MOJHOZATOM HATPHSA
OPH KHCJOTHOCTH pacTBOpa, NPHMEPHO 1| H IO CepHOR KHCJIOTe HJH
¢ MonubraToM aMMOHHSA IPH KHCJOTHOCTH pactBopa 0,5—0,6 v mo
COJITHOH KHCJIOTE, BOCCTAHOBJIEHHOIO COOTBETCTBEHHO CEPHOKHCJIBIM
rHAPAa3HHOM HWJIH METOJIOM. '

B yKasaHHBIX BHIIE YCJOBHSIX KHCJOTHOCTH pacTBOpa KpPEeMHEMO-
AuGjeHoBas IeTepoNOJHKHCJAOTa He oOpasyercsa. OmnpeneseHHe mpo-
BOASIT COOTBETCTBEHHO M3 AJIHKBOTHOH YacTH OCHOBHOIO COJISHOKHCJIO-
ro pacTBOpa, IPHIOTOBJICHHOTO, KaK yKa3aHo B I 3.1, HJIH H3 OTAeJb-
HOIl HaBEeCKH.

3.8.3. Ilpumensemoie peaxKTussi, pacTgopsl 1. annapatTypa

CrangapTHHIH pacTBOp coau (ocdara; roTOBAT CAeAyOMIHM 00pa-
3oM: 100 M cTaHZapTHOTO PAcTBOpPa, NPHTOTOBJEHHOrO, KaK yYKasaHo
B n. 3.8A, pasbasasior 10 500 mMa; 1 MJa DPHrOTOBJIEHHOrO pacTBOpa
cozepxut 0,02 mr P,0s. A

IInaBens; rorosar no 1. 2.9,

Hatpuii monubpenosokucauit mno ['OCT 10931—74, 2,5%-uwbiit
pacteop B 10 H cepHO#l KHCJOTE; TOTOBST CJAeAyIOIIHM obGpasoM: 5 T

89



rocCr 5382—73

MoJan0AeHoBOKHCAOr0 HaTpHa pactBopsiioT B 200 ma 10 ® pactBopa
CEePHOH KHCJOTHI.

BoccranoBurens 1; ruapasun cepuokucabih mo 'OCT 5841—74.
0,15% -HBiii BOgHBINA pacTBOp.

Kanus ruapar okucy, 3 H pacTBOp.

Kucnora consinas mo 'OCT 3118—77, pactsop 1:3.

BoccranoBurtedsip 2; roroBAT caeAyromiuM obpasom: 20 r MeToJa
(napa-metruaamunocyandara) no I'OCT 25664—83, 12 r cepuucro-
KHCJOro HaTpHsl (HaTpud cyaespurta) 6Gessoauoro mno I'OCT 195—77
pactBopsitorT B 500 MJ Tensofi BOAbI, OTQPHIBTPOBLIBAIOT H pa3faB/sioT
BOAOH 10 | 4. XpaHAT B CKJSIHKE TEMHOTO CTeKJa.

Awmmonnit MmosmbaenoBokucabl no 'OCT 3765—78, 5% -uwuiii pac-
TBOP; TOTOBAT 1o 1. 3.1.

Kucnora aumonnas no T'OCT 3652—69, 4% -HBIi pPacTBOp.

D 0TO3/MeKTPOKOJIOPHMETP.

ITocTpoeHue rpaAyHpoBOUHOro rpaguka C BOCCTaHOBHTeJeM I,
I'paduk cTposiT MO AAHHBIM ONTHYECKOH NJIOTHOCTH, NOJYUYEHHBIM INPH
KOJIODHMETPHPOBAHHH CEPHH 3TAJOHHBIX DAacTBOPOB, NPHTOTOBJEHHBIX
U3 CTaHJZapTHOTO pacTBopa coau (pocdara. B deTpipe MepHBIE KOJOH
BMeCTHMOCTEI0O 50 MJ TOCJeXOBaTeNbHO NpHAHBAT 1; 2; 3 1 4 Ma
CTaHZapTHOro pacreopa ¢ocdara ¢ coxepxanuem 0,02 mr P;Os B
1 ma, n06aBASIIOT B KaxXkAylo K00y BoAabl A0 25—30 ma obmero o6b-
eMa, no 5 MJ pacrBopa MoJsubaata HATpPHSA, IO 2 MJ CEPHOKHCJOrO
THApa3vHa H JOJHBAIOT A0 METKH BOZOH. PacTBOpHI XOpOLIO Nepeme-
IIUBAIOT H morpyzxaioT Ha 10 MHH B KHNAHIyI0 BOAAHYIO 6aHIO, mocie
4ero HX OXJaxKJaloT 0 KOMHATHOH TeMnepaTyphl H KOJOPHMETPHPYIOT
B KioBeTe pasmepoM 20 MM C KpacHbBIM cBeTOQHABTPOM (A=656—680
HM).

ITocTpoeHue rpaAyupoBOYHOro rpadHka NPOU3BOJAT, KaK YKa3aHO
B 1. 3.1.

3.8.4. I[Iposedenue anaausa

Or6uparor nuneTkofi 25 MJ aHaJH3HPyeMOro pacrBopa (mepBas
MOPLHA), NONYYEHHOTO, KaK yKasaHo B I. 3.1, nmepeHOCsiT erfo B Mep-
Hyo Konly BmectuMocThio 50 MJa. IIpeaBapurtesbHO 25 MJ ITOTO XKe
pactBopa (BTOpas MOpLHA), OTOOPAHHOIO B CTaKaH HJAH KOJOy, Hel-
TPaJIM3yl0T 3 H PacTBOPOM THADOOKHCH KaJHsi N0 (EeHOJNPTAJCHHY.
ITomeamee Ha HefiTpajausanuoo 25 MJa (BTOpas MOPIHS), KOJHIECTBO
11es049d npubaBifOT K OTOOpaHHOH aJHKBOTHOH uyacTu (mepsas mop-
LHs1), 3aTeM J0OaB/SIOT O MJ pacTBopa MoJuOZaTa HATpHs, 2 MJ pa-
CTBOpa CEPHOKHCJOIrO THAPAa3HHA, [HOJHBAIOT A0 METKH BOJOH, mepe-
MEeIIHBaOT H nocse 10 MHH BblAepKUBaHHS B KHIsAULeH BOJsaHOH OaHe,
oxXJaxaalT H KojgopuMmerpupymor. CozepxanHe PocHOpPHOro aHTHI-
puna (P:0s) B nmpouenTax BHUYHCASIOT O (opMyJsie, NPHUBEZEHHOH B
n. 3.8.2
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ITocTpoenne rpaayHpoBOUHOro rpacdvka ¢ BOCCTAaHOBHTeJEM 2.
I'paduk cTpoAT nO H3BeCTHOH KOHLEHTDALMH H ONTHYECKOA IJIOTHO-
CTH, NOJYYEHHOIl B pe3yJbTaTe KOJOPHMETPHPOBAHHS CEPHH 3TaJjOH-
HbIX pPacTBOPOB, MNPHIOTOBJIEHHBIX ¥3 CTAaHZAapTHOTO pPacTBOpPa COJH
¢ocara. B uernipe MepHble K0JOb BMecTHMOocThI0 100 Mo nocaexno-
BaTeNbHO npunauBaioT 5; 10; 15 u 25 MA CTanZapTHOrO pacTBopa, A0-
6aBasiiOT B KaxAyio KoJaby BoAw A0 25 Ma obuiero obpema, no 20 ma
pacTBopa COJISIHOH KHCJAOTH, 20 MJI pacTBOpa BOCCTAHOBHTEJSA H O MJI
pacTBopa MoJaubjgaTa aMMOHHS, IIepeMEIlHBAalOT H JaloT NOCTOATH
10 mun aas nonnoro obpasoBanus (HocPOpHOMOIHOAECHOBOIO KOMII-
Jekca. 3arem nob6asasor no 10 ma pacrtBopa JHMOHHOH KHCJOTHI,
pa3baBjsIOT BOAOH IO METKH M XOpOoLiO nepemelinBaior. Kosopumer-
PHpPYIOT NOJyYeHHble CHHHE PacTBOPBl H CTPOSAT rpalyHPOBOYHBHIH rpa-
(HK.

3.8.5. IIposedenue anarusa

Hagecky 0,5 r uemeHra cmiasiagioT ¢ 2 r miaaBHdA. Ilocae oxgiax-
JeHHus NJaB BhIIeJaguBaloT B 50 MJ pacTBOpa COJSHOH KHCJOTH H
NepeBoASAT B MEpHYI Kojaby BMecTHMOCTbIO 250 MmJ, pas3baBasior
BOJOH 1O METKH M XOpoumo nepeMeminsawnT. [las onpeneneHus comep-
Kanusa (ocopHOro aHruapuaa OoTOHPAIOT AaJHKBOTHYIO HacTb PacrBoO-
pa B 50 mJ, nomemaoT B MepHYyw Koaly BmectuMmocTbio 100 mua, mo-
6aysoT 10 Ma pacTBOpa COJISIHOH KHCJIOTH, a TaKXe BCE OCTaJbHbIe
pPeakTHBH], YKasaHHbe B 0. 3.8.4, IPH ONHCAHHH NMOCTPOEHHS TPaiLyH-
poBouHOoro rpaduxka. KoJOpHMeTpPHPYIOT HOJNyUYeHHBII PacTBOP H BHI-
YHCJASIOT cofepKaHHe ¢ochOopHOro aHrHAPHAA, Kak yKa3aHo B IL 3.8.2.

39. OnpeneseHHe cogep}KaHHS OKHCH XpoMa

[Tpunnun merona. Konopumerpuueckuii MeTol OCHOBAaH Ha OKHCJe-
HHH B KHCJIOH cpele nudeHuaKapOasHia MICCTHBAJEHTHBIM XPOMOM ¢
oOpa3zoBanHeM pacTBOPHMOIO COEIHHEHHs, OKpAallIeHHOro B KpacHO-
¢uoseroBiit 1Ber. OKpacka coelHHEHHS MaKCHMaJbHA H YCTOHUYHBA
npu KuCJAOTHOCTH pactBopa 0,20—0,25 H no cepHO# KHCJOTe; peakuus
NpoTeKaeT B TEUEHHE HECKOJIBKHX CeKyHHA. Memarmwliee BJAHSHHE Tpex-
BaJIEHTHOTO XKeJle3a YCTPaHSAIOT NyTeM IiepeReJeHHsl ero B OeCLBETHHIHA
dochaTHBIE KOMILJIEKC.

3.9.1. Ilpumensemole peaKTugsl, pacTeope: U annaparypa

ITnaBensn; roToB4T 0o m. 2.9.

Kucnora consgnas mo 'OCT 3118—77, mnmotrocTeiO 1,19 H ee pa-
cTBOp 1:3.

Kucaora oprodocdopuas no 'OCT 6552—80, pacrsop 1:2.

Hudenunkapbasun no 'OCT 5859—78, 0,25% -uelit pacTBOp, roTo-
BAT caexyiomuM oOpasom: HasBecky 0,25 r pudenunxkapbasuna pac-
TBOPAIOT npHu caabom HarpeBaHuu B 100 MJ 3Tan0BOr0 peKTHPHKOBaH-
noro cnupra no [OCT 5962—67, pasbasaennoro Bojxoii 1:1. Hude-
HUJIKap6a3HuJ HECTOEK U ero pacTBOP TOTOBAT Iepe] ONpeAcseHHeM
xpoma.
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CranpapTHBIf pacTBOp 1; rOTOBAT HAa OCHOBE CTAHAZAPTHOrO 06pas-
11a XpOMOMAarHe3HTOBOTO KKanqa Ne 239 c cozepxkaHHEM OKHCH Xpo-
ma 22,02%. CranzapTeeii obpazen B koauuyectBe 0,05 © choiaBisioT
¢ 1 r naasus, mnnaB BeenauuBalor 40—50 Ma pacTBopa coJsHOM
KHCJIOTH 63 NOJOTpeBaHusi, BO H36exKanHe BOCCTAHOBJIEHHS XpoMa
O TPEXBAJIEHTHOTO, IEPEBONAT B MEPHYIO KoJa0y BMecTuMocThIO 500 M1,
pas36aBJIsIOT A0 MEeTKH BOJOH M XOpOLIO IepeMeIUuHBAalT. 1 MJ cTaH-
KapTHOrO pactsopa cofepxkuT 0,022 Mr okHucH XpoMma.

CranzapTHH pacTBOp 2; roroBAT cJenynouum obpasom: 0,0484 r
OUHIIEHHOTO MEePEeKPHUCTANIN3alHeR H BHICYILICHHOIO NPH TeMIepaTtype
130° C kaaust mByxpomoBokucaoro no I'OCT 4220—75 pactBopsiioT B
100 ma BOABL, NmepeBOAAT B MepHYK KoJOy BMecTHMOCTBIO 250 M,
pa36aByA0T BONOH N0 METKH H THIATeJbHO NMEePEMENIHBAIOT. AJHKBOT-
HYIO 49acTb 3T0r0 pacreopa 50 mJ pasbasasaioT BOAOH A0 250 mJa. 1 ma
CTaHAapTHOro pacreopa cogepxkHurt 0,02 Mr okAcH Xpoma.

DOTO3JEKTPOKOJOPHMETP.

[TocTpoenue rpaayupoBodHoro rpaduka. A NpHUTOTOBJEHHS 3Ta-
JIOHHBIX PacTBOPOB B NATb MEPHBIX K040 BMecTHMocThio 100 ma mo-
caenosatenbHo npuausaior 0,4; 0,8; 1,2; 1,6 u 2 Ma cranaapTHoro pac-
TBOpa, pasbaBisioT npuMepHo A0 70 ma BOAOH, 106aBiAIOT B Kax-
Ay xkoaby no 1,5 mMJa coasHOH KHCAOTH, 4 MJ (PocOpHOH KHCJIOTHI,
IOCJIe Yero XOpOoWo NepeMemnBaT, npubasadnT no 1,5 Ma auperua-
Kap6asuza, pa3faBiasioT BOJAOH [0 METKH, CHOBa XOpPOIIO IepeMellH-
BalOT ¥ yepe3d 5—7 MHH KOJOPHMETPUPYIOT B KioseTe pasmepoMm 30 MM
C 3eJeHBIM CBETOPHALTPOM (A==530-—-536 um). [lo momyueHHHIM Be-
JHYHHAM ONTHYECKHX INIOTHOCTEH H H3BECTHBIM KOHLEHTPALHAM 3Ta-
JIOHHBIX DPacTBOPOB CTPOAT TPalyHpPOBOUHEI rpadHK, Kak yKasaHO B
m. 3.1.

-3.9.2. IIposedernue anarusa |

Hagecky 0,2—0,5 r ueMenta cniapasgot ¢ 2 r naasud. [locae ox-
JaxaeHus cnvias BblulenaunBaloT 40—50 Ma pacTsopa COJMSAHOH KHC-
JIOTBHI, NEPeBOAAT B MepHYl0 Koaly Bmectumoctbio 100 ma, pasdasis-
IOT [0 METKH BOXOH M XOPOILIO HNepPeMeIIHBAaIOT.

JJas onpeleJieHHs OKHCH XpoMma or6ﬁpawn~aﬂHKBOTHHe JacTH OT
10 mo 25 My pacTBOpa B 3aBHCHMOCTH OT HpPEANOJaraeMoro CoiepxKa-
HHSl OKHCH XpOMa B leMeHTe, MOMelaikT B MEpPHYI KO0y BMECTH-
Moctbio 100 mu, no6asasior 50—60 Ma sBoawl, 4 MJ pactsopa docdop-
HO¥ KHCJOTHL M XOpowmio nepemeninsaioT. [locae wero mpubasnasiior
1,5 ma pacrBopa nudenusnxkapbasuna, pasbaBisioT BOACH A0 METKI,
CHOBa XOPOLIO MEepeMEeIlHBAIOT H depe3 5—7 MHUH NPOH3BOIAT KOJODH-
MEeTPHPOBAHHeE,

Conepxanne okucu xpomMa (CryO3;) B npoueHTax BHYHCASIOT IO

(popmyae

M, V. 100

Cr203:M V- . 1000’
- 1‘
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rae My — koanuectBo CroO3, HafiieHHOE 1O rpadHKy, MT;
V — o6muit 06beM pacTBOpa, MJ;
Vi—obbeMm pactBopa, B3ATHI AJS KOJOPHMETPHPOBAHHSA, MJI;
M— naBecka ueMenra, r.

3.10. Onpenenenne cogpepxaHusi propa

[Tpunuun merosa. KoJlopHMETpHYECKHH METOJ ONpelesIeHHs COXep-
JKaHHA (QTOpa OCHOBAH Ha OcJiabJieHHH HHTEHCHBHOCTH OKPAaCKH KOMII-
JICKCHOTO COeJHHEHHS aJIIOMHHHS C apceHa3o | B IPHCYTCTBHH HOHOB
dTOpa, C KOTOPHIM aJIOMHHHHA oOpasyer GoJiee YCTOHUHBHIH KOMIJIEKC
AlF¢. KoMniekc HOHOB aJIIOMHHHS C apceHa3o | umeer HauboJiee HH-
TEHCHBHYIO H YCTOHUHBYIO OKpacky npH BeanuudHe pH 4,5. Ocaabue-
HHE OKPACKH apCeHa30-aJIOMHHHEBOIO KOMILJIEKCAa OYeHb UYBCTBHTEJb-
HO K BeqamuyuHe pH pacrBopa H 3aBHCHT OT coJieBoro ¢oHa c¢oromer-
pHPYeMOIO pacTBOpa, MNOSTOMY INPH H3MEPEHHH ONTHYECKHX ILIOTHO-
cTel pacTBopoB pH nosKHO TOYHO paBHATHCA 4,5 H HEOOXOZHMO, YTO-
Obl H3MepsieMble PacTBOPbl HMEJH OJHHAKOBBHIA COJIEBOH COCTaB.

3.10.1. Ilpumensemeie peaxTuss., pacTeopst u annaparypa

Kuciora conssnas no F'OCT 3118—77, pacrsoput 0,1 5 u 1:3.

Amwmuak sBogumfi mo I'OCT 3760—79, 25%-unifi, 10%-HHi# H
0,2%-HBIff pacTBOPHL.

Harpuit yraekucamiét 6esponuniii no 'OCT 8379 uanm kaaufi-Hat-
pui#t yraexkucan#i 6e3sogubiii no [OCT 4332—76.

[InaBenp; roToBAT caenyiomuM obpasom: 1,7 BecOBHIe YaCTH JIHTHSE
yraekucyaoro no MPTY 6—09—4806—67 u 1,3 BecoBre wacTH 60pHOMH
xucaotel no 'OCT 9656—75 tmarenbHo cMemnBawT B ¢aphopoBoi
ctynke. IToJyueHHYI0 cCMeCh BHICYIIHBAIOT B CYIUHJILHOM IuKady IpH
temneparype 160—200°C B TeuenHe 2 u, 3aTeM pacTHpalioT B ¢apdo-
pOBO# CTyNKe ¥ n00aBsfAlOT | BeCOBYIO 4acTb OKHCJHTENS — aMMOHHS
asotuokucaoro nmo 'OCT 22867—77. Ecau Takasi cMecb NpH CIJiaB-
JIEHHH BCIyYHBAETCS HJAH Pa30pHI3rHBaercs, TO €e CAeAyeT elle pa3
BBICYLIHTb H IPH PACTHPAHHH CHOBA A00ABHTbH OKHCJ/IHTEb.

Apcenaso 1 mo MPTY 6—09—3546—67; 0,0525% -umiit pactBOp;
roToBAT caelywomsMm obGpasom: 0,2625 r apcenaso 1 pacTBopdlOT B
300 Ma BOAH, mepeBOAAT B MepHYIO Koaby Bmectumoctbio 500 mJa, no-
BOJST JO METKH BOJOM. H XOPOIIO NEpPEeMEeLIHBaIOT.

CrangapTHH# pacTBOp (GTOPHAA HATPHS; OTOBAT CAELyIOUIHM OG-
paszom: 0,2212 r OYHIIEHHOro NepeKpHCTaJJH3alHel ¥ BHICYLIEHHOIO
npu Temneparype 120°C natpus ¢ropucroro no 'OCT 4463—76 pac-
tBopsioT B 200—300 MJ1 BOABI, NMepeBLASAT B MepPHyI0 Ko0Ja0y BMeCTH-
MOCTBIO | J1 H TIIATeJbHO NEpeMelIHBaloT. AJHKBOTHYIO 4acCTb 3TOrC
pacrtBopa 100 ma pasGasasior g0 1 a; 1 Ma crauzapTHOro pacrsopa
cogepxut 0,01 mr dropa.

Amomunuii asorsokucawifi no 'OCT 3757—75, 0,001 M pactBOp;
roToBaT ciaenywomum obpasom: 0,0938 r AlI(NOj)s-9H,O pacrsopsior
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B 100—150 M1 BOAEI, NEPEBOASIT B MEPHYIO KOJAGY BMECTHMOCTHIO
250 MJ1 H XOpOIIO NEPEMEIIHBAIOT. PacTBOP COJMH aJIOMHHHS PEKO-
MEeHAyeTcs XpPaHUTh He 6osiee 15—20 nued.

Aneratno-ammuaunbii GydepHBIE pacTBOP; TOTOBAT CJEAYIOUIHM
obpasom: 8,7 ma 259 -noro ammuaka BogHoro no 'OCT 3760—79 no-
MeIaloT B MepHyI Koaby BmectuMocThio 1 s, mobGamiasior 200 ma
Bonabl, 15 Ma 80%-voft wam 11 Ma  JeasiHOH YKCYCHOH KHCJIOTH IIO
I'OCT 61—75, 700—750 M BOAH H, HE HOBOISA A0 METKH, NePEeMellH-
BAlOT ¥ ONpefe sloT Ha noteHuuoMerpe uiau pH-merpe Bennunny pH.
IIpyn otknonenun pH na 0,05 KOppPEKTHPYIOT MPHTOTOBJIECHHEIA PacTBOP
no sHauenusa pH 4,5 nobaBnennem aMMHakKa HJH JEeISTHOH YKCYCHOII
KHCJIOTHL.

XoJs0CTOH pacTBOp; TOTOBAT Ha OCHOBE CHIPbEBOIO LIJaMa, He CO-
Jepxaiuero ¢gropa. Hasecky cranpaptHoro miama 0,5 r cMmemmuBaior
¢ 1 r yrJaekucioro HaTpHsa UJH KaJUS-HATPHS YIVIEKHCJIOrO, B3BELIEH-
HBIX ¢ TOyHOCThIO ==0,01 r (mast cob6aroeHHs MOCTOSHCTBA COJIEBOTO
(poHa pacTsopa) H CHNEKAIOT HJIH CIJIABJSIOT C 1 I mJIaBHA NPH TEM-
neparype He Bbinie 900—950°C B Teuenune 3—5 muH. Ilocne oxsax-
JEeHHSA chneK pacTBopsioT B 50 MJ pacTBOpa COJISIHOH KHCJAOTH 1 :3,
Harpertoro 10 50—60° C. BopHO-JMHTHERHIH CIIaB pacTBOPSIOT B 50 MJI
pacrBopa COAsIHOH KHCAOTH 1:3 Ha MarHuTHOH MellaJxe IpH Harpe-
"BaHHH B TeueHHe 20 MUH, HE JOBOAS 10 KHIIEHHS.

ITonyuennsie pactBope HarpeBatoT Ao 80—90°C, ocaxaamT aJjio-
MHHHH H XKesne30 10%-upIM pacTBOpoM aMMHaKa B IPHCYTCTBHH OJHOM
KanJH HHAMKATOpa METHJOBOTO KPacHOTO A0 Mepexoja OKpPacKH pac-
TBOPA B 3KeJTHIH 1iBeT H JalOT H30BITOK aMMHakKa 2—3 Kanau. ['opsAauni
pacTBOp QUJILTPYIOT Yepe3 HeNJOTHbIH QUJAbLTP, NpOMBIBAOT 3—4 pasa
ropsuuM 0,2% -HpiM pacTBOpOM aMMHaka,

®duiabTpaT H NPOMBIBHBIE BOABLI COOHPAlOT B MEPHYW KoJ0y BMe-
CTHMOCTbIO 250 MJ, ZOBOAST A0 METKH BOAOH H XOPOIUO NepeMeliH-
BalOT.

Metunnosuiit kpacuniii no 'OCT 5853—51, 0,2%-ublit cnupTOBO#
pacTBOp; roTOBAT 0O 1. 2.3.

DNEeKTpOMarHiTHas MeilaJkKa.

D0OT03/1eKTPOKOJIOPHMETP.

pH-metp.

[Toctpoenue rpaayupoBouHoro rpaduka. B 4 mepHble K0oa6bl BMe-
cTUMOCThIO 50 MJI MOC/IeL0BaTENbHO NIPHJIAHBAIOT MO O MJ XOJOCTOrO
pacrBopa, a 3aTeM BO Bce KoJIOBI, KpOMe nepBoii (HyJeBOH pacTBOD),
JobasasiioT cootBercTBeHHO 10 0; 1; 2 ¥ 3 MJI cTaHAapTHOrO pacTBopa
H 0 2 MJ pactBopa apceHa3o 1. Okpacka peareHTa HMeeT pa3JIHYHBIC
OTTEHKH B 3aBHCHMOCTH OT BeJuuuHsl pH pacrBopa, B KOTOpHI €ro
400aBAAIOT (B LIEJOYHOH cpele apceHaso 1 nMeeT MaJHHOBYIO OKpac-
Ky, a npu pH 4,5 —opanxesnyo). ITosayuennbie pacTBOpLl HEHTPAJIU3Y-
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10T 0,1 H pacTBOpPOM COJISIHOH KHCJIOTH A0 Hepexolla OKpackKH pacTsopa
U3 MAaJHHOBOH B KPaCHO-opaHXeByw (6osiee B OpaHxKeByw). 3arteM B
Kax/ayio Koja0y BBOAAT NO 2 MJI a30THOKHCJOTO aJIOMHHHS, mo 10 mMa
Oy(pepHoro pacTBopa, MOBOAAT [0 METKH JHCTHIJHPOBAHHON BOZOH,
XOpOILIO NepeMeNIHBaloT U JalT mocTtoATh 15 MuH. ONTHUECKYIO IJOT-
HOCTb H3MEpsIOT Ha (POTOJIECKTPOKOJOPHMETPE C JKEJTHIM CBETO(H/Ib-
TpoM (A==D582 HM) HJH c 3ejeHHM cBeTOQUALTPOM (A=530—536 nm)
B KIOBeTax TOJIHHOH cJyos 20 mMm. PactBop nepBofi KoaOB HCIOJb-
3yIOT B KayeCTBe HYJIEBOTO PaCTBOPa CPaBHEHHS.

Msmepenne ONTHUECKOH MJIOTHOCTH NMPOU3BOASAT CJAeAyIOUIUM o6pa-
30M: B JB€ KIOBeTH HAJUBAIOT HYJEBOH pacTBOp H IIOMELIAIOT HX B Je-
BBHIH M NpaBHH KIOBETOAEPKATEJNH Ha NYTH CBETOBOTO NyYKa, B TPETHIO
KIOBETY HAJHBAaIOT PacTBOp, cozaepxamuf ¢grop. Onrtugeckymo njiaor-
HOCTb nepBoro 6apabana ycrtanaBiuBaloT Ha Beanuuny 0,350, a ctped-
Ky rajibBaHOMeTpa NEpPeBOAAT Ha Hysab. OTHOCHTeJbHO IJIOTHOCTH HY-
JICBOTO DPACTBOpA 3aMepsIOT ONTHYECKYI0 IVIOTHOCTb BCEX OCTAaJbHBHIX
PACTBOPOB C Pa3JHYHBIM cojlepxkanueM ¢ropa. [Ipu 3Tom onTuueckas
IJIOTHOCTL PAacTBOPOB, cojepxKamux ¢grop, Oyaer Huxe 0,350 u c
yBeJIHYEHHEM ero KOHUIEHTpalHH OyJeT COOTBETCTBEHHO YMEHbIIAThCH.
Ha ocrHOBaHMHM MOJyYeHHBIX ONTHYECKHX IIJOTHOCTEH M H3BECTHOH
KOHIIEHTPAUHH (ropa CTPOSAT TPaAyHPOBOYHHIA IpaHK, Kak 3TO H3-
J0xeHo B . 3.1.

3.10.2. Ilposedenue anarusa

Hagecky nemenra 0,1—0,5 r B 3aBUCHMOCTH OT colepxaHus ¢ropa
cHeKawT ¢ 1 I yrJeKucJoro HaTpHsl HJH KajHs-HAaTPHS YIVIEKHCJIOTro
WJIH CIJaBJAAIOT ¢ 1 r OGOpPHO-IUTHEBOrO NJAaBHA I[IPH Temmepatype
900—950° C B Tegenne 3—5 muH. [losyueHHble clieK U CIJIaB BhiieJa-
4HBalOT B pPacTBOpe COJISIHOH KHCJIOTHL 1:3 Tak e, KaKk I[pH MPHTO-
TOBJIEHHH XOJIOCTOTO pacTBOpa, OTHENSIOT NOJYTOpHble OKHCJB H Ie-
PeBOAAT GHALTPATHL B MEPHYIO KOJ0y BMECTHMOCThIO 250 MJI, JOBOAAT
BOZOH A0 METKH H XOPOUIO IepeMenInBaloT. AJHKBOTHYIO 4acTh aHaJH-
3@pyeMoro pactBopa 1-—5 MJ nmoMeurarnT B MEPHYIO KOJIGY BMECTHMO-
cteio 50 ma. a5 cobGaiofeHHSI MOCTOSIHCTBA COJIEBOIO COCTaBa B KOJ-
0y no0aBJAOT XOJIOCTOH pacTBOp B KoJjuuecTBe 4—0 MJ B 3aBHCH-
MOCTH OT BEJIMUHMHBI AJHKBOTHOH YaCTH aHaJH3UPYyeMOro pacTsopa
(o6miuit 06beM aHAJH3UPYEMOIO H XOJOCTOTO PacTBOPOB AOJKEH CO-
cTaBadaTh 5 Ma). B apyryio mepHywo k0a0y BMecTHMOCTBIO 50 MJ BBO-
JAT O MJ X0JIOCTOI'O pacTsopa, 3areM B 00e K0JIOH H00aBJAAIOT IO
2 mJa apcena3o 1, 0,1 H pacTBopa CcOJSHOH KHCJOTH JO Iepexoia
OKPacKH pacTBOpa B KPaCHO-OPAHXKEBYIO, [0 2 MJ a30THOKHCJIOTO
aniomunus, no 10 ma OydepHOro pactsopa H AOBOAAT JO METKH BO-
no#i., OcrajabHble ONepalHH NPOU3BOAAT TaK, KaK ONHCAaHO IMpH IO-
cTpoeHuM rpaduka B m. 3.1. B kKauecTBe HyJe€BOrO pacTBOpa CJAYXKHT
K0J10a C XOJIOCTEIM PacTBOPOM.
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Conepxanue ¢ropa (F) B nmpoueHrtax BHIUHCIASIOT 1o ¢opmyae

Fli-.V.IOQ
M-V 1000’

rae M;— xoaudecTBo ropa, HaHAEHHOE NO rpad UKy, MT;
V — o6mnit 06peM pacTsopa, MJI;
Vi— 06bemM pacTBOpa, B3ATHIH A/ KOJODHMETPHPOBAHHS, MJ;
M — naBecka uemenra, T.

3.11. Onpenenenne coZepxXaHHSA XJO0pa

IIpunuun merosa. Hedesomerpuueckuii MeTon onpeleseHHs CO-
Jep3KaHHsl XJOpa OCHOBAH HAa YBEJHUCHHH ONTHUYECKOH MJIOTHOCTH pa-
CTBOpa BCJEICTBHE 00pa30BaHHA CYCHEH3HH HOHAaME XJOpa ¢ HOHAMH
cepefpa B NPHCYTCTBHH a30THOfl KHCJOTH. IlepeBenmenne ob6pasna B
pPacTBOPHMOE COCTOSHHE OCYILECTBJSIOT CIJIaBJE€HHEM C HH3KOTeMIe-
paTypHO# cMecbio Oypel ¢ KaJduH-HAaTPHH YIJIEKHCJBIM, BO H36exauue
yJAeTY4YHBAHHUSA XJOpa.

3.11.1. Ilpumensemoie peaxTugel, pacTeopsl u annaparypa

CraHAapTHH PacTBOP COJIH XJOPa; TOTOBAT CJAELVIOUIHM 06pa3om:
Hapecky 0,0165 r mpexBapuTesbHO ABaXK[Ibl NEPEKPHCTA/IH30BAHHOTO
u BeicyieHHoro npu Temneparype 110° C narpust xaopucroro no 'OCT
4233—77 pactBopsitor B 100 MJ1 BOAB, TIePEHOCST B MEPHYIO KOJOY
BMecTHMOCTBIO 250 MJ, pa36aBasiOT A0 METKH BOJAOK H XOpOUIO nepe-
MemuBaloT. | Ma cranmaprHoro pactBopa cogepxut 0,004 mr xsopa.

Kucnora aszornas no 'OCT 4461—77, pactBop 1:5.

Cepe6po aszornokuciaoe no [OCT 1277—75, 59% -ubiii pactBop.

Cmecp A5 cniaB/eHHS; FOTOBAT cjaeAylomuM obpasoM: 1 Becopas
gacTh HaTpus TerpaboprHokucjoro 6espoznoro no ['OCT 419976 u
2 BecoBble HaCTH KaJHA-HAaTpHS yrJaekucjaoro 6espognoro no [OCT
4332—76 TmarteapHO cMewHBalOT B ¢(apdopoBoii cTynke, JAobapass
HeOOJIbIIHMHE MOPLHAMH OAHO K APYroMmy.

X0J0CTOfi pacTBOp; FOTOBAT CjaelylouiuM obpasom: Hasecky 0,5 r
CHIpBEBOH CMECH, He cOfiepxkalieil xJopa, NepeMelnBaT ¢ 2 r IJas-
Hf, CIVaBasioT B Mydeae npa temneparype 700—720°C B TeueHHe
15 mun. Ilo oxsnaxigeHHn cmias pacTBOpsAlT B 40 Mg XOJOAHOIO
pacTBOpa a30THOH KHCJOTH Ha MarHuTHO# mewanaxe. [Ipospaunnii pa-
CTBOD MEepeBOAAT B MepHyI Koiaby BMecTHMOCTBIO 250 MJ, XOBOASAT
BONOH 0 METKH H MepeMeliHBaloT.

MarnuTtHas Melanka.

DOTO3JEKTPOKOJOPHMETD.

ITocTpoenue rpaayupoBousoro rpaguka. I'padux crtpodar no aas-
HbIM ONTHYECKOH IIJIOTHOCTH, MOJYYEHHHIM JIPH KOJOPHMETDHPOBAHHH
CepHH 3STAJIOHHEIX PacCTBOPOB, MPHTOTOBJIEHHHX H3 CTaHAAaPTHOTO pPac-
TBOpa COJIH XJ0pa.

B mepHbie KOJ6H BMecTHMOCTBIO 100 Ma nmprauBalor no 50 mJ xo-
JIOJHOIO PacTBOpa H MOCJIeN0BATedbHO A00aBasIOT 1; 3 H O MJ CTaH-
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IapTHOro pacTtBopa cojJHd xjopa. KosabGwl ¢ pacTBopaMH NOMeILLaOT B
BoJsiHyl0 GaHio ¢ Temnepatypoit 80—90°C u BHAepXKHBAIOT B Hell OO
yAaJieHHsl Ny3HIPbKOB YIVIEKHCJIOrO ra3a, Ho He 0oJiee 5 MHH; PacTBOPH
OXJaxKAalT U J00aBASIOT MO 2 MJ a30THOKHCJOro cepebpa, AOJHBAIOT
JIO METKH BOJOH, TLIATEJbHO NEepeMelIHBalT 1 MHH H 15 MHH BhHIEp-
JKHBAIOT B TEeMHOM MecCTe, nocje yero HedeJOMETPHPYIOT B KIOBeTax

pasMepom 50 MM c cuHHEM cBeroHAbTpOoM (A=420—453 HM), Kak
3TO H3JIOXKEHO B n. 3.1.

3.11.2. Ilposederue anarusa |

Hagecky 0,5 r ieMeHTa CIIaBJSIOT C 2 T MJIaBHA B TeueHHe 15 MHH
npu temneparype 700—720°C. IloayuaooT pacTBOp aHaJH3HPYEMOTO
IIEMEHTa, KaK NPH NPHIOTOBJEHHH XOJOCTOrO pacrtBopa, OTOHpaloT
aJINKBOTHYIO 4acTh pacTBopa B Kosauuectse 50 MJ H HaJsee NMOCTYNalwoT,
KaK 3TO ONHCAHO NPH NMOCTPOECHHUH TPaAyHPOBOYHOIO rpadHka.

Conepxanue xJgopa (Cl) B mpoueHTax BHUHCJASIOT No (opmyde

V.M;- 100
Cle= 21" 7
Vye M - 1000°
rie V — obmnit o6beM pacTBOpa, M

Vi—ob6bem pacrBopa, B3ATHIl 415 HedeJOMeTpHPOBAHHSA, MJ;
M — HaBecka ueMeHTa, T;

3

M; — KoH4ecTBO XJIOpa, HafileHHOe MO rpaduKy, MT.
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