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fpynna 19
FOCYAAPCTBEHHBHA CTAHAAPT COIO3A CCP
m

LEMEHTbI I-OCT
Meroabl XMMHHECKOro aHamm3a 5 3 8 2 - 73

Cements. Methods of chemical analysis Baamen

rocCrt 5382—65

Nocranosnennem locygapcrseHHoro komurera Cosera Muuucrpos CCCP no pgenam
crpouTenscrea or 19 anpens 1973 r. N2 59 cpok BBegeHms YCTAHOBNEH

c 01.01.74

Hecobniogenne crangapra npecnegyercs no 3aKoHy

Hacrosmuii crangapt pacnpocrpaHsieTcss Ha LEMEHTHI, NMPHIOTOB-
JICHHBIE Ha OCHOBe NOPTJaHAIEeMEHTHOro KJHHKepa, H yCTaHaBJIHBaeT
METOJbl XHMHYECKOTO aHajHu3a.

XHUMHYeCKHA aHaJH3 TJHHO3€MHCTHIX M THICOIVIHHO3€MHCTHIX Le-
MeHToB npousBoautcs no F'OCT 9552—-76.

Meroan ananu3a, M3JOXKEHHBIE B pa3f., 2 H 3, ABJSIOTCS PaBHO-
LEHHBIMH N0 TOUHOCTH IONYy4aeMbiX pe3yJbTaTOB.

MeToJB XHMHUECKOrO aHaJH3a IEMEHTOB, H3JI0XKEeHHBE B HACTOSA-
mieM CTaHAapTe, MOryT NPHMEHATbCH TaKXKe AJs aHaJlH3a INJaMa,
KJIHHKepa ¥ ljaka. AHaJH3 KJAHHKepa H OCHOBHOTO lIJlaka NPOH3BO-
OAT N0 METOAAaM, H3JIOXKEHHBIM JJIs NMOpPTJaHAlUEMeHTa, IjJaMa H KHC-
JIOTO lIJaKa — 0 MEeTOAaM, H3JIOXKEHHBIM IJIsi MyL0JIaHOBOTO MOPT-
JIaHAIleMeHTa.

1. OBLLUME YKA3AHMA

1.1. Cpenussa npo6a ueMmeHTa, 1jlaMa HJIH KJIHHKepa IJisg XHMHYe-
CKOro aHa/nu3a Maccoii okoso 200 r nomxkHa ObITh AocTaBJjieHa B J1abo-
‘pPaTopHI0 B CTEKJsiHHOA GaHKe ¢ MHJOTHO 3aKphiToit npobkofi. IIpoby.
KBapTOBaHHEM COKpamiaoT Ao 25 r (KJIHHKep NpelBapHTEIbHO rpy6o
H3MeJb4YaloT B CTaJbHOH CTYNKe), IOCJe 4ero yAandioT IPH IOMOULH
MarduTa MeTaJJIHYecKHe YaCTHIIBI, MomaBiiHe B mpoOy ueMeHta. 3a-
TEM BTOPHYHBIM KBapTOBaHHEM OTOHpAIOT JJIsl aHaJH3a CPelHIO0 aHa-
JIHTHUECKYI0 Mpoby maccoit okoJsio 10 r, KOTOPYI0 OKOHYATEeJNbHO PacTH-
pPaloT B aratoBofi, AUIMOBON HJIH KOPYHJAOBOH CTYIKe A0 NMPOXOXKAEHHS
gyepe3 cetky Ne 008 mo 'OCT 3584—73, u COXpaHSIOT B CTaKaHYHKe
C NPHTEPTOH KPHIUKOH.

Maganmne oduumuanbHoe Mepeneuarka socnpeieHsa
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[lepen B3ATHEM HaBeCKH NMpoba A0JKHA OBITh BHICYLIEHA A0 MOCTO-
SIHHOH Macchl npH Temneparype 105—110° u TilaTeJbHO mepeMmelia-
Ha. DBce onpenenenus, 3a HCKIIOYeHHEM ONpEREJEHHS COLEPHKAHHS
BJIaTH, INPOH3BOMAST H3 HAaBECOK BHICYIIEHHOH NMpoOB, HMEHyeMblX B
JaiabHeflleM HaBecKa.

1.2. BspemmnBaHHe NOJXKHO IPOH3BOJHTHCS HAa aHAJIHTHYECKHX Be-
cax ¢ ToyHocThio g0 #+0,0002 r. ;

1.3. Tlpu aHajH3e NOJIXKHBEI NMPHMEHSIThCS TOJNbKO IIPOBEPEHHBIE Ha
YHCTOTY CTaHAapTHBIC PEaKTHBHI KBaJH(HKALHH X. Y. H 4. [. ., TUCTHJ-
JaupoBanias Boga no I'OCT 6709—72 u GessoabHbie ¢uAbTpEL IIpo-
BEPSIOT KaJHOPOBKY NPHMEHsIeMOR MePHOH NOCYAHL.

1.4. Ilogcuer pe3ysibTaTOB aHaJH3a NPOH3BOAAT C TOYHOCTBHIO IO
0,01%. B pesyapTaTh aHajiH3a JOJKHA ObITh BBeJEHA MompaBKa Ha
3arpsi3HEHHEe PEaKTHBOB, BOJH H Ha 30JIbHOCTb (GHJIBTPOB.

BesHuHHBE MONPAaBOK HaXOAAT KOHTPOJBHEIM (XOJIOCTHIM) ompene-
JIeHHEM H aHaJH30M CTaHJAapTHOro o6pasna.

1.5. ITox KoHueHTpauHe# pacTBOPOB B NPOLEHTAX HMeEeTCH B BHAY
cofilep:aHHe rpammoB Bemectsa B 100 MJa pactBopa.

1.6. KoHueHTpauuwo pa3baB/IeHHHX KHCJOT B psile clydyaeB BhIpa-
JKAIOT KaK OTHOLIeHHe OoGbeMa KHCJIOTH K 06beMy Boanl. Hampuwmep,
pacTBOp COJAHOH KHCJAOTH 1:3 O3HagaeT, YTO OAHH 00beM COJAHOR
KHCJIOTH MJIOTHOCTBIO 1,19 pa3GaBieH TpeMsi o6beMaMH BOJHL.

1.7. TIpaBHALHOCTE YCTAHOBKH THTPOB CTaHAapPTHBIX PacTBOPOB H
TOYHOCTb BHINOJHEHHS BCeX ONpeJeJeHHH KOHTPOJHPYIOT aHaJH30M
CTaHJapTHHX 06pasLoB.

1.8. OTk/OHEHHs1 B pe3yJjbTaTax napajulelbHHIX ONpeJeseHHi He
JIOJI2KHHI TIPEBHIIATh CJEeLYIOUHX BeJaHuHH B Y.

Tloteps npu mpokajmsBawud . . . . . . . . . . =015
JByokuch KpeMBHMS . . . . . . . . . . . . =030
OKHCh aJIOMHHHS - 1 ¢ 10}
OxHeb Xkeqesa . . . . . . . . . . . . . =015
Okuchp Kajabuss . . . . . . . . . . . . . =040
OKHChp Mar{vss . . . . . . . . . . . . . =020
Cepumt? awrmapua . . . . . . . . . . . . =015

2. METO1bl XMMHUYECKOTO AHANM3A

2.1, OnpeneneHue COJXEpPXKaHUS THIPOCKOMNHYeE-
CKOH BJarH

B npexBapHTeJbHO BHICYLIEHHBI H B3BElI€HHBIH CTaKaHYHK C MpPH-
TEPTOH KPHILIKOH OTBEIIHBAIOT OKOJIO | I BO3JYHIHO-CyXOH NnpoObl TOH-
KOpacTepToro LeMeHTa, NOMeLlalT CTaKaHUHK B CYWIMJbHBIH 1IKad H
cymar npoby npu Temneparype 105—110°C. ITo ucreuenun 2 u cra-
KaHYHK BBLIHHMAIOT H3 mKacda IIHNUAMH C KayuyyKOBHIMH HaKOHEUHH-
KaMH, 3aKPHBAIOT HEIVIOTHO KPHILIKOH H OXJ1axKJaloT B 9KCHKATOpe A0
KOMHaTHOH Temmnepartyphl. [locse 3TOro crakanuynk B3BeHIHBAIOT, NMpel-
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BapHTEJIbHO TJOTHO 3aKPHB €ro KphoiKo#. s npoBepKH HOCTOSIH-
CTBa MAaCCH TPOH3BOAST IOBTOPHOE BLICYLIMBAaHHE HaBeCKH HpH TOH
ke temmeparype B Teuenne 30 muH. CojepixaHHe THIPOCKONHIECKOH
Baarg (H,O) B nmpoueHTax BHYHCJASIOT IO (hopMyJIe

H,0 = M, - 100 .
M,

rae M;— pasHocTb B MacCe CTaKaHUHKa C HABECKOH O H HOC]E BH-
CYUIHBaHHuA, T;
Moy — HaBecKka npoGH BO3AYIIHO-CYXOTO LEMEHTa, T.

Mpumevanne. Eciu noJHbiii aHa/Nu3 HeMeHTa BHIOJHAETCS H3 BO3AYIIHO-CY-
xo#t u3BecTH Go, TO CyXyI0 HABECKY LieMeHTa BHIYHCJSIOT N0 (opmyJe

M= Mo (100— Hao).
100

22 Onpenenenne coxepXaHHA NOTEePH NPH NPoO-
KaJHBaHHH

B npeaBapHTesIbHO NMPOKaJIEHHBIA W B3BEUICHHBIH MJIATHHOBHIA HJIH
¢apdopoBHfi THreNb OTBEUIMBAIOT OKO0JIO 1 I HeMeHTa, BHICYIIEHHOIO
npu Temneparype 105—110°C, u mocTemeHHO HArpeBalOT €ro Ha mJia-
MEHH Ta30BOH ropeJKH HJAH B My(eJbHOH meydn [0 TeMOEepaTypH
950—1000° C, BLIAEpPKHBAIOT MPH 3TOH TeMmepaType B TeueHHe 30 MHH,
a '3aTeM OXJaXKJalT B 9KCHKaTope H B3BelIHBaIOT. [IpokannBanme mo-
BTOPSIIOT NPH TOH Xe TeMnepaTtype nmo 10 MHH 10 MOJiydeHHS MOCTOSIH-
HOH MaccChl.

[ToTepio npH NPOKAJMBaHUH HIJAKONOPTJIAHALEMEHTa H IIJIaKa OI-
pelesiioT NPOKaJHBAHHEM HaBeCKH OKOJIO 1 I B MydeJbHOH MeYH mpH
temneparype 900—950°C B TeueHne 1—2 MHH, HaBeCKy OXJIaXZalOT
B 3KCHKaTOpe H B3BeIIHBalOT. [IpoKa/jiiBaHHe MNOBTOPSIIOT B TEUEHHE
2—3 MHH NIpH TOf Ke TeMmeparype O NpeKpalleHHs] YMEHbUIEHHS B
Macce MPOKaJHBaeMOi NpOGHL.

Ilotepro nmpu npoKaJHBaHHH (NLILIL) B NPOLEHTaX BHIYHC/IAIOT IO
topmyJie
M; - 100

M ,
rae M;— pa3HocTb B Macce THIJS O H IOC/AE NPOKaJHBAHHSA, I;

M — HaBecka LEMeHTa, T.

23. OnpejeneHne CoxepXaHHSI HEPACTBOPHMOTO
ocCTaTKa

CozmepxaHne HepaCTBOPHMOIO OCTaTKa ONpPeNENsIOT B KIHHKepe
aun6o B IleMeHTe, He cojepxKaileM MHHepaJbHHX A06aBOK, KpoMe
THIICA.

2.3.1. Ilpumensemole peakTugsl. U pacTeopol

Knc.né)Ta consinasg no F'OCT 3118—77, nnorHocteio 1,19 B ee pac-
TBOp 1:9.

nnmn.=
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Hatpnii yraekucaslii Gessomubii mo I'OCT 83—79, 5%-Huifi pac-
TBOP.

?‘IanHﬂ ruapar okucu no I'OCT 4328—77, 1%-uulii pacTBOp.

Avmonnf azorsokucanii no 'OCT 22867—77 unu aMMOHHE XJO-
pucthiit mo TOCT 3773—72, 2% -Hrle pacTBOpPHL.

Merunosufi kpacubiii uaamkartop no ['OCT 5853-—51, 0,2% -ubr
pacTBOp Ha 3THJIOBOM cHHTeTHuecKoM cnupre no T'OCT 11547—80 uan
THAPOJNIH3HOM TexHHYecKoM 3THaoBOM cnupre no 'OCT 17299—78.

Cepe6po asornokucaoe no 'OCT 1277—75, 1% -Hblit pacTBOp.

2.3.2. I[Iposedenue anarusa

Hagecky 1 r meMeHTa NOMeILAlOT B cTakaH BMeCTHMOCTbIO 150 mJ;
npr6aBJsIOT IPH NMOMEIIHBAHHH 25 MJ BOJAB H 5 MJI COJISIHOH KHCJIOTHI.
PacTupaloT HaBecKy NMJIOCKHM KOHLOM CTEKJISIHHOH HaJIOYKH H AOBOAAT
o6beM pacTBOpa Bojoif 10 50 MJ. 3aTeM cTakaH HAaKPHIBAIOT 4aCOBHIM
CTEKJIOM H TNOMENIAIoT Ha KHIAWyIo BojsHyio 6anio. Ilo ncreuennm
15 MHH XHAKOCTb (DHIABTPYIOT depe3 HeNJIOTHHE 6e330JbHBIA (QHJIBLTP:
H NIPOMHIBAIOT ocTaToK ropsidet (60—70°C) BoZO# HO HCUE3HOBEHHSE
peakiHH Ha HOH xJopa (mpoba pacTBODOM a30THOKHCJOTO cepebpa,
NOAKHCJIEHHOro a30THOH KucaoToH). OcraTtok BMecTe ¢ (HJABTPOM Iie-
PEHOCAT B CTaKaH, B KOTOPOM IIPOHM3BOAHJIOCH Pa3jiOXKeHHE IeMEHTa, H
NPHJHBAIOT NpH moMemuBaHHK 30 MJI pacTBOpa YIJIEKHCJOrO HAaTpHA, .
Harperoro xo temnepatryps 80—90°C. [Tocse aToro crakan HakphiBa-
10T YaCOBHIM CTEKJOM, IOMENIAIOT HA MJIHMTKY C ac6ecTOBO# CEeTKOH H
HarpeBalioT B TeueHHe 15 MuH NpH TeMmepatype, GJH3KOH K KHIEHHIO.
JKugkocTh GHABTPYIOT Yepe3 NBOMHON HENIOTHHIH Ge330JbHEIH QHIBTP,
0CTaToOK HpoMbIBaloT 5—6 pa3 ropsiueit Boxo# (60—70°C), 3aTem cma-
yuBaloT 10—12 kanasiMu pacTBOpa COJSIHOH KHCJAOTH H CHOBAa NPOMEI-
BalOT ropsiyefl BOJOH N0 HCYE3HOBEHHs] peaKUHH Ha MOH XJIopa.

OcTtaToK mocjie OTHEJEHHsS COJSHOKHCJOrO (HJIBTPAa MOXKET OBITb
ob6paboTran BMecTO yriekHcjoro Harpusi 100 My ropsizero pacrteopa
rHApaTa OKHCH HaTpHA HpH TeMieparype, GJH3KOH K TOUKE KHIEHHS
B Teyenne 15 MuH. 3aTeM pacTBOpP HEHATPANH3YIOT COJISHOH KHCJIOTOH
[0 METHJOBOMY KPacHOMY (HHIHKAaTOpy) H H00aBJAIOT elle H3OLITOK
4—b5 KameJap TOH 3Xe KHCJIOTH. @HJIBTPYIOT H NPOMHBIBAIOT OCTATOK
10—12 pa3 ropsAuyHM pacTBOPOM Aa30THOKHCJOIO HJH XJOPHCTOIO am-
MoHnus. Ilocae s3TOro ocratok ¢ (QHJIBTPOM NPOKAJHBAIOT B IJIATHHO-
BOM HJH ¢(appopoBoM THrie mpH TeMmmepatype 900—1000°C mo mo-
CTOSIHHOH MAacCHI. '

CoepxanHe HepacTBOPHMOrO OCTaTkKa (H. 0.) B MPOLIEHTaX BHIYH-
CJSIIOT 1o opMmy.ie

M. 100
M

H. O.

rae M;— pasHocTh B Macce THIVIS C OCaJAKOM H MYCTOrO THTJS, T;
M — HaBecKa 1ieMeHTa, T.
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IIpuMevanns:

1 . Ilpu comepxaHHM B LeMeHTe HepacTBOpPHMOro ocrarxa Buillle 0,4%, a Taxkxke
npu aHaiause GaprAcozepXKalllere NOPTJIAHALEMEHTa HEOGXOAHMO IPOBepATb ero Ha
gyucTOTY OTroHKoH ¢ HF mo m. 2.4.2. 3a BesMuHHy HepaCTBOPHMOrO OCTaTKa IPH 3TOM
TNPHHHMAIOT cofepxkanne ororaanHofi SiO,. Ecim mpoBepka Ha YHCTOTY HEPacTBOPH-
MOr0 OCTAaTKa OOBIYHOIO LeMeHTa He IPOH3BOAHJACh, TO MNOJYYCHHYIO BeJHYHHY
yMHOXKaloT Ha k03¢ dunuent 0,7.

2. CoastHOKHCIHHA (DHABTPAT MOCJe OTHAEJEHHS HEPACTBODHMOrO OCTAaTKa MOXKeT
GLITh HCNIOJIB30BAH NJIs ONpeleseHHA B HeM CepHOro aHruapuaa no m. 2.10.

24. OnpexeseHHe CcOAepXaHHS MABYOKHCH KpeM-
HHS B ONOPTJaHAULEMEHTaxXx H IJAaKONOPTJAAaHZAIe-
MeHTaX MEeTOJOM KOAaryJasfillHH

JKenatuna cmocoGCTByeT KOaryJ/silHH KDPEMHEKHMCJIOTH H IPH Ha-
IPEBAHHH CO3[aeT YCJOBHA AJs1 OBLICTPOro H KOJIHYECTBEHHOTrO IIepeBO-
Zla ee B HepacTBOpuMOe cocrosiHHe. [Ipu Koarymsiiuy B KOHLEHTPHPO-
JBAHHOM PpacTBOPE COJISTHOH KHCJOTH YMEHBIIAETCS COOCaXKJAeHHEe HO-
«CTODOHHHX HOHOB H 0CaJ0K KPEMHEKHCJOTH NpPaKTHYECKH He 3arpss-
HeH.

2.4.1. Ilpumensemole peaKTussl U pacTeopol
Kucnora cepnas no TOCT 4204—77, naotHocTteio 1,84.

Kucnora coasinas no TOCT 3118—77, naothocteio 1,19 u ee pac-
TBOp 5:95.

JKenaruna, I'Yp-HBIEi pacTBOp, CBEXENPHTOTOBJEHHBIA; TOTOBAT
caenyiouum o6pasoM: 1 r xejgaTtunsl pacTBopsiloT B 100 MJ1 BOAHI, Ha-
rpero#t 1o 70°C.

Kucaora  ¢TOpHCTOBOAOPOAHASA (nnaBukosas) mno T'OCT
10484—78, 40%-uast. YuctoTy (TOPHCTOBOLOPOLHOH KHCJOTHI HpO-
BepsoT BeinapuBanHeM 7—10 Ma ee ¢ 3—4 KamisAMH CePHOH KHCJIOTH
B IUIaTHHOBOM THIJIE, OCTaTOK NPOKaJHBAaIOT IpPH TeMmuepartype
950—1000°C u B3pemuBaior. I[Ipu GonbiIOM ocTaTKe. HeOOXOZHMO
BBOJIHTb INOIpPAaBKy B Pe3y/bTaT ONpeNesIeHHs] NBYOKHCH KPEeMHHs.

Cepe6po asorHokucioe no 'OCT 1277—75, 1% -uuifi pacTBop.

Kucaora asornas no T'OCT 4461—77, naotHocThio 1,4.

2.4.2. IIposederue anarusa ‘

Hasecky 0,5 r neMenra noMellalT B CyXOff cTaKaH BMECTHMOCTBIO
50 MJI, HAKPHIBAIOT YaCOBHIM CTEKJOM H OCTOPOXHO noGasiasioT 10 ma
CONAHON KHCJOTHl TakK, 4TOOBl KHCJOTA CTEeKaJja IO CTEHKe CTaKaHa.
CrakaH nmorpyxaiot B narperyio 10 60—70° C Boxsinyio 6aHIo H BhIAED-
xuBaioT B teuenHe 10 MuH, mepeMellHBasi BpeMsi OT BPEMEHH COJep-
xkuMmoe. 3atem npubGasasior 10 MJa pacTBOpa KeadaTHHB, SHEPIHYHO
nepeMEIUHBAIOT B TeueHHe | MHH, He BHIHHMasl CTakaH H3 BOJASIHOH
Ganu, W HarpesaloT eille B TedeHHe 10 mun. PacTBop ox/axjpaior 1o
40—50°C u B TemjaoM BuAe DHIBTPYIOT Yepe3 HeNJOTHHA 6e330JbHbIA
GHIbTP, 3aTeM TLIATEJbHO YAAJSIOT IPHCTABLIHE K CTEHKaM CTaKaHa
YaCTHYKH KPEMHEKHCJOTH H NPHCOENMHSIOT HX K ocaiky. Ocaaok Ha
¢uabTpe NPoMHIBAIOT 2—3 pa3a rOpsSYHM PACTBOPOM COJIAHOH KHCIIO-
TH, a 3ateM 10-—12 pa3 HeGOJBIIHMH NOPLUHAMH ropsiueii BOAb (TeM-
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neparypoil ue Buite 70°C), naBas MOJHOCTHIO CT€Yh KaXKJOH MOPILMH,

Ocanok Bmecte ¢ OHABTPOM MNEPEHOCHAT BO B3BEUICHHBIA IIaTHHO-
BRI THT€Jb, 030J510T 6€3 BOCIJIaMeHEHHs!, IPOKAJIHBAIOT B My(eabHO
neyn B TeueHue 20—25 muH npu temneparype 1050—1100°C, oxnax-
naloT ¥ B3BelwHBaloT. I[IpokannBaHHe MOBTOPSAIOT A0 MOJYYEHHS NMOCTO-
STHHOH MacCHL.

Conepxanue AByoKHCH KpemMHHA (SiO:) B mpoueHTax BBIYHCJSAIOT
no gopmyie

SiQy = M- 1% ;w“"’ ,
rae My — npHBec THIJS, T;
M — naBecka 1eMeHTa, T.

®DuapTpaT COXpaHAT AJsd ONpejeeHHS OCTaJbHbIX KOMIOHEHTOB.

TMosyueHHYI0 KPEMHEKHCJOTY NPOBepslOT Ha uyHcrory. Hast artoro
OCafioK B THIVIE CMAYHBAIOT HECKOJbKHMH KalVIAMH BOAHI, NPHOaBJAAIOT
3—4 kannu cepHo#i kucaorel H 7—10 mMa1 ¢TOPHCTOBOLOPOAHOH KHC-
JIOTBl H BHIIAPHBAIOT COAEPIKHMOE THIVIS Ha necouHofi 6aHe g0 mpe-
KpallleHHs] BHIZEJIEHHs] MapoB cepHo# Kucaotel. Ilocse storo TtHrenn
npokanuBamT npu Temmneparype 1050—1100°C B Teuenne 3—5 MuH,
OXJIaXAaIOT B 3KCHKATOpPE H B3BELIHBAIOT.

CoxepxkaHue OCTaTKa MHOCAe OTroHa (OCTaTOK) B INPOILEHTaX BHI-
YHCAAIOT 10 GopMyJie

Ocrarox =M‘—'-;;M—2— - 100,
rae My— Macca THIVIS C DpOKaJieHHHIM OCTAaTKOM IOC/ie BHIIapHBa-
HHSA C NJIaBHKOBOH KHCJIOTOH, T;
M, — macca mycToro THrJs, T;
M — naBecka ueMeHTa, T.

Ilpu Bennuune ocrarka Gosee 0,5% onpeleneHHe KpeMHEKHCJOTH
Heo6X04HMO NOBTOPHTH BecoBHM (m. 2.5.2) uaum (HOTOKONOpHMETPH-
yeckum (m. 3.1) merozamm.

Ilpu anann3e UEeMEHTOB, COAepXKallUX THTaH, XpOM H Jp., a TaKxke
JJ1s1 TIOJy4eHHS! Pe3yJbTAaTOB IOBLILIEHHOH TOYHOCTH (aHaJH3Bbl CTaH-
JapTHEX 00pa3loB) NOMHMO NPOBEPKH Ha YHCTOTY HEOOXOAMMO ompe-
JeJHTb COJepXKaHHe KPeMHEKHCJOTH B (HJIbTpPAaTe Mocjae ee OTAeJe-
HHSL.

B asroM caydae GHABTpAT mocjae OTACAEHHS KPEeMHEKHCJOTBI IMOA-
KHCHAIT 1—2 MJI a30THO# KHCJAOTH, KHIATAT 2—3 MHH AJs paspylie-
HHSA 2KeJIaTHHBl, 3aTeM NepeBOJAT B MEPHYI0 KoJ0y BMECTHMOCTHIO
250 M, ROBOAAT A0 METKH BOJOH, TILATEJbHO NepeMeUIHBAIOT H ONpe-
eS0T cojepXKaHHe KPEMHEKHCJOTH KOJODHMETPHYECKHM MEeTOAOM
no m. 3.1.

Cozepxanne nByokucu kpeMHusi (SiOg) B mpoueHTax BBIYHCJAIOT
no gopwmyJe
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M, » 100 .
Sios = “T + SlOzcbrmnp:

rae M;—pasHOocTp B Macce THIVISL C NPOKAJEHHBIM OCAaJKOM [0
H 1ocJie BHINapHBaHHA C NJIaBHKOBOH KHCJOTOH, T
M — naBecka UeMeHTa, T;
SiOsguarrp — cofepxkanne SiO, B ¢HAbTpPaTEe B IpoLEHTaX, OIlpexe-
JeHHoe 1o m. 3.1.

Ornenenne THAPOOKHCEH H ONpefeJieHHe COAEPIKAaHHSA OCTalb-
HBIX COCTaBJAIOLIHX INPOH3BOAST H3 aJHKBOTHOH 4YacTH pacTBopa
¢uapTpara or SiO;.

IIpauMevagum:

1. Ilpu CONePXAHHH B NOPTJIAHAUEMEHTAX MHHEDAJbHHIX A06ABOK, HEPACTBOPH-
MHX B COJIZHOH KHCJOTe, @ B LNIAKOHNOPTJAaHALEMEeHTaX — KHC/BIX IIJIAaKOB, OnpeneJe-
HHE COJepXKaHHA ABYOKHCH KPEMHHs IPOH3BOAAT IO METOAY, YKa3aHHOMY B II. 2.5.

2. Onpenenenie CORePXKaHHS KPeMHEKHCJOTH B Gapuiicofepauiux NOPTJaHALe-
MEHTaxX IIPOH3BOAAT (POTOKOJOPHMETPHYECKAM MeTOAOM no ir. 3.1.

3. Ilpu BeanunHe OCTaTKa nocje OTroHa KpeMHekucaorn 6osee 0,5% neo6xo-
AHNMO €€ CIVIaBHTbh, PAaCTBOPHTDL B He6GOJIbIIOM KOJIHYECTBe COJIAHOH KHCJOTH H npa6a-
BHTb K OCHOBHOMY QHJILTPATY.

25 OnpenenenHe cojxepxXaHHS ABYOKHCH KpeM-
HHSS B NyUUOJaHOBHX TINOpPTJaHIULEMEeHTax MeTo-
LOM KOAaryJasilHH

2.5.1. Ilpumensemsie peaxTugs: u pacreopst

Hartpuit yraekucasit 6essoausiii no FOCT 83—79.

OcranbHble peaKTHBBL — MO M. 2.4.

2.5.2. Ilposedenue anarusa

Hagecky 0,5 r memeHTa TIIaTeJbHO NEPEMEIIHBAIOT B MJIATHHOBOM
THIJIe TPHMEPHO C ABYKPaTHBHIM KOJHYECTBOM 0€3BOAHOIO YIVIEKHCJIOTO
Hatpus. THrelp HaKpHIBAIOT KPHILKOH H CIEKalOT €ro COAepPXKHMOe B
MydeabHoil neun npH Temneparype 950—1000° C B Teuenne 3—7 MHH.
Tlocsne 6BICTPOrO OXJIaXKIEHHsS THIJSI NOJYYEHHBI CHEK PacTBOPSIOT
10—15 MJ cONSHOM KHCJOTH, KOTOPYIO NPHJIHBAIOT HeOOJbLUIHMH HOP-
HHSIMH H NepeHOCHAT B cTakad BMecrumoctbio 100 ma. Tureas onosac-
KHBAIOT 3TOH e KHCJOTOH M COXpaHAT AJs JajbHefimeld paboTHL
CTakaH HaKpHBAIOT YacCOBLIM CTEKJOM H NOTPYXaloT B Harperyio A0
65—70° C Bomsinyio Ganio Ha 10 muu. Ilocne pacTBOpeHHsl cmeka NpH-
Gapasior 10 Ma pacTBOpa KeJaTHHBI H BBHIIOJNHAIOT BCe OCTAJbHHIE
ONepauHy BhIJieJIEHHsS H ONpelesieHHs KPEeMHEKHCJOTh N0 METOAY Koa-
TYJISILHH XKeJaTHHOH, H3JIOXKEHHOMY B I 2.4.

OHIBTPAT COXPAHAIOT AJs ONpeAeNIeHHS COAePXKAaHHSA OCTaJIbHHIX
KOMIIGHEHTOB.,

26. OThnenenne THAPOOKHCEH aJIOMHHHSA, XeJesa
‘M THTaHa ;

A, PacTBopom ypoTponuHa

IMpunuun Meroma. OcaxaeHne THAPOOKHCEH OCHOBAHO Ha THAPOJIH-
3e yPOTPONHHA B CIabOKHCJIOM pacTBope ¢ o6pa3soBaHHEM aMMHakKa H
dopmanbaernga. AMMHAK, MeIJEHHO BBHIAEJNSIOIIMACA NPH THAPOJH3E
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ypOTPOINHHA, NOCTeNEHHO yBesHuHBaer pH aHanu3upyeMoro pactsopa.
Bydepras cucrema aMMHak-popMaibieras o0ecneyHBaeT HECKOJIbKO
MeHbIIyI0 H 6saronpHuaTHylo BesnyuHy pH pacrsopa (6—6,5) no cpas-
HEHHIO C CHCTeMOH aMMHaK — XJIODHCTHIEi aMMOHHH. B pacrsope mnpH
3TOM TakxKe He OyAeT H3GEITKA aMMOHHIHBIX COJIeH, 3aTPYyAHSIOLIHX
OmpefejieHHE SKBHBAJIGHTHOR TOYKM @PH KOMIVIEKCOHOMETPHYECKOM
THTPOBaHHH KaJbuus. [IpHMeHeHHe ypoTpomHHa (reKcaMeTHJIeHTeTpa-
MHHa) BMECTO aMMHaKa JAJs OCaXKIeHHS THAPOOKHCell aJIOMHHHS H
KeJjie3a 0cBOOOXKIaeT OT HX HepeocaxfAeHHs BCIeACTBHE OOpa3oBaHUs
INIOTHHIX OCajKOB THAPOOKHCeH, o6/ajaloulHX MaJoH aJcopOUHOHHOH
CcnocoOHOCTBIO, KOTOPHIE JIETKO H GHICTPO (DHIBTPYIOTCS, a 3TO CYILECT-
BEHHO COKpalllaeT BPeMsl BHINOJHEHHS aHATH3a.

2.6.1. IIpumensemoie peaKTussl u pacreopol

YporponuH- rekcamerujenrerpamut, 20%-Hblli BOAHBIA pacTBOP.

Kucaora asornas mo 'OCT 4461—77, naoTtHocThiO 1,4.

Amumuak Boguniit mo TOCT 3760—79, 109% -ustit pacTBop.

Kucnora consnasa mo 'OCT 3118—77, naoraocteio 1,19 u ee pa-
cTBOp 1:4.

Ammouu#t- asotHokucaufi no I'OCT 22867—77, 2% -ublit pactsop,
HeHTpa/NH30BaHHHA aMMHaKOM /[0 MOXKeJTEHHS HHAHKaTOpa METH.IO-
BOT0O KPacHOro.

MeruaoBwiii kpacustit (unaukarop) no I'OCT 5853—51, 0,2% -Hbii
CIIHPTOBOA pacTBOpP; TOTOBAT MO M. 2.3 HacTOSILIEro CTaHAapTa.

Cepe6po asorHokucaoe no I'OCT 1277—75, 1% -ub1it pacTBop.

2.6.2. I1posederue anarusa

®unpTpaT, Nocje OTHEJNEHHS KPEMHEKHCJOTH no m. 2.4 uiam 2.5,
HarpeBaloT A0 KHMeHHs, no6asisiorT 7—10 Kaneab a30THOH KHCJOTHI,
cnabo KHOATAT pacTBop emle 1—2 MuH, nocie 4ero HeATpaJH3yIOT pa-
CTBODOM aMMHaKa IO Hadasa MOKpacHeHHS OyMaXKKH KOHro, 3arteM
H0GaBJsIOT HECKOJBKO Kallesb pacTBopa coJsHo# KHCaoTH (1:4) mo
nepexofa uBera GyMaXKKH KOHIO B CHPEHEBHH (MM 1O MNOSIBJEHHS
cnabofi MyTH, KOTOPYIO PacTBOPSIIOT HECKOJbKHMH KamJsIMH COJSHOH
KHCJIOTH 1:4), npuanBaior 20 MJ pacTBOpa YpOTPONHHA H PacTBOp
BHIEPXHBAIOT B TeueHue 10 mMuH nmpH TeMneparype okoso 80°C, u3Ge-
ras ero kunenus. Ocafok (QHABTPYIOT Yepe3 HENmJOTHbIA 6e330JbHBIR
GHABTP, IPOMEIBAIOT TOPSIYHM PacTBOPOM a30THOKHCJOrO aMMOHHS 1O
HCUE3HOBEHHS pPeakluHH Ha HOH xjopa (mpob6a pacTBOPOM a30THOKHC-
Joro cepebpa, MOAKHCIEHHOrO a30THOH KHC/0TOH). PHABTPAT C mpo-
MBIBHEIMH BOJaMH NEPEBOAST B MepPHYI0 KOGy BMeCTHMOCTbIO 250 M
H COXPAHSIOT IJIs1 ONpeJesieHHs COAEePXKaHHs OKHCeH KaJbLUHsA H Mar-
HHS.

Npumeuyanne Ocanoxk rHIPOOKHCeH MOXKeT GbiTh HCIOJb30OBaH AJNA Onpene-
JIEHHS COAEPKAHHA OKHCeR XKeJie3a H aMOMHHHS.

B. PacTBopom amMMuaKka
2.6.3. Ilposedenue anarusa.
@DuUALTPAT MOCJE OTAEJNEHHS KDPeMHEKHCJIOTH NMEePEeHOCAT B CTaKaH
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BMecTuMocTeio 300 Ma1 H BHNapHsaloT A0 oObeMa He Gosee 100 Ma,
3aTtem npubaBasioT 7—10 Kaneib a30THOH KHCJOTH, AOBOJST PacTBOP
A0 KHIEHHSI H caabo kunaAtaAT 1—2 mun. Ilas Toro, yTo6H NpHCYTCT-
BYIOIIHH B aMMHake B He6GOJBIIOM KOJIHYECTBE YTIJIEKHCJbIi aMMOHHMH
He NpHBeJ K YBJEUYEHHIO B 0CaZlOK HEKOTOPOTrO KOJIHYeCTBA YIJAEKHCJO-
ro KasblHs, OCaxKJIeHHe 'HIPOOKHCell BHINOJHSIOT B B€ CTalHH.

CHauaaa K pacTBopy A006aBJSIIOT OCHOBHOE KOJHYECTBO aMMHakKa
Jl0 MOSIBJIEHHSI O0CajKa, KOTOPH 3aTeM pacTBOPSAIOT HECKOJbKHMH Kall-
JIIMH COJISHOM KHCJIOTH 1 :4; pacTBOp KHNATAT LJs yAaJeHHS yTrie-
KHCJIOTHL. IIpH 3TOM BHINABIIMH B OCaJOK YIJIEKHCJAHH Kaabuuii pac-
TBOPSIETCS B COJIAHOH KHCJIOTE.

3areM K pacTBopy A00aBAsAOT 1—2 KamjiH HHAMKaTopa METHJIOBO-
FO KPAacHOIO H OKOHYaTeJbHO OCaXKAalOT THAPOOKHCH, npubaBiass am-
MHaK N0 KaljasM [0 TNoxeJTeHHs: pacTtBopa. OKOHYaTeJbHOE OCaX-
IeHHe THAPOOKHCell AOCTHraercsl npHOaBjieHHeM HeOOJIBIIOrO KOJaHge-
CTBAa aMMHaKa, KOTOpO€ NPAKTHYECKH He BBHI30BET OCaXKAEHHS yTJe-
KucJoro Kanasiusg. Crakad ¢ OCaKOM NOMEIIAIOT Ha HEeCKOJbKO MHHYT
(A0 mpocBeT/eHHS KHAKOCTH HaJ OCAAKOM) B TEIJIOE MeECTO, Mmocje
yero GUABTPYIOT 4epe3 HEMNOTHBIH 0e330/bHEI puAbTP. Ocajok mpo-
MBIBalOT 3—4 pasa ropsiyHM pacTBOPOM a30THOKHCJOrO aMMOHHA. 3a-
TeM OCaJOK CMBIBAIOT ¢ (HJbTPA B CTAaKaH, B KOTOPOM HPOBOJIHJIOCH
ocaxaenue, npu6asasior 30 MJa pacTBopa COJNSIHOM KHCJOTHI, pa36aB-
JA10T npuMepHo a0 100 mJa ropsiuei Boaofi, npubasasoT 1—2 Kamiu
HHAHKATOpa METHJIOBOTO KPaCHOTO, BTOPHYHO OCaXKJAaIOT THAPOOKHCH
PacTBOpOM aMMHaKa, (PHIABLTPYIOT uepe3 TOT ke (DHJIBTDP H MPOMBIBAIOT
O0CaJIOK TrOPSIYHM PacTBOPOM a30THOKHCJOIO aMMOHHSI [0 HCHE3HOBe-
HHSl peaKLUHH HAa HOH xJopa (nmpo6a pacTBOPOM a30THOKHCJOTO cepel-
Pa, NOJAKHCJEHHOIO a30THOH KHcJ0TOH). OO6beaHHeHHBIE (HIBTPATHI
C NPOMEIBHBIMH BOJaMH IEPEBOASIT B MEpPHYIO K0JOy BMEeCTHMOCTBIO
250 MJI H COXpAaHSIIOT HJsl ONpeje/ieHHs] COAEpKAHHS OKHCeH KaJsbUHs
H MarHus.

27. OnpeaenenHe coJepxKaHHI OKHCEH KaJdbUHSH
H MAarHHsg KOMINJEKCOHOMETPHUYECKHM METOIOM

[IpuHuun merona. Meroa KOMIJIEKCOHOMETPHYECKOrO THTPOBAHHS
OCHOBaH Ha ObicTpOM 006pa3oBaHHH OecCUBETHHIX, XOPOIIO PaCTBOPH-
MBIX, TPOYHEIX H HE3HAYHTEJbHO ANCCOLHHPYIOLIHX KOMIIJIEKCHBIX CO-
enuHeHHN TpuiaoHa B (xoMnaekcona 111) ¢ xaTnoHaMu ompezensieMbix
OKHCJIOB. I'paMM-MoJieKyJ1a MeTaJjia He3aBHCHMO OT BaJIeHTHOCTH IIO-
CJIE/IHEro BCeria CBSI3LIBACT rPaMM-MOJICKYJTy TPHJIOHa B.

Hnsi ycTaHOBJIEHHS] KOHEYHOH TOYKH THTPOBAHHS NPHMEHSIOT CIe-
IHaJbHblE KOMILIEKCOHOMETPHUeCKHEe HHAHKAaTOpH — MeTaJll-HHIHKa-
TOpHI, 06pasyiolline ¢ onpejesieMbIMH HOHAMH OKpaiue€HHBIE KOMIIJIEK-
Cbl MeHee IPOUHBIEe, YeM COOTBETCTBYIOIIHE KOMILJIEKCH 3THX HOHOB C
TpunoHoM B. B KoHeuyHOIi TOYKe THTPOBaHHS NPH INOJHOM CBSI3LIBa-
HHH B KOMILJIEKC THTPYeMBIX HOHOB PAacTBOD OKDAaUIHBaeTCsl B LBET,
NPHCYIIHA CBOGOAHOMY HHAHKATODY.
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B aanKBOTHOH yacTH pacTBOpa HOCJe OTAEJEHHS THAPOOKHCEH aJlo-
MHHHSI H JKeJe3a THTPYIOT OKHChb Kasblus TpHJIOHOM B mpu pH Bhimre
12, uto oGecneunBaeTcsi BBEJEHHEM PacTBOPa KPENKOH KaJHeBOH HJIH
HaTpHEBO# 1IesoyH. B KauecTBe HHIMKATODa NPHMEHSIOT MYPEKCHI
HJIH (JIOyPEKCOH.

Bo BTOpOi#i aNHKBOTHOMN YacTH pacTBOPa ONPEleJsIOT CyMMY KaJb-
IHA M MarHHs THTPOBaHHEM pacTBOPOM TPHJIOHa B ¢ HHAHKaTOopoM
KHCJIOTHBIM XPOM TeMHO-CHHHM HJIH xpoMoreHoM uepHeim ET-00.

2.7.1. Ilpumensaemnoie peakTudsl U pacréopol

Tpunon B no 'OCT 10652—73, 0,05 M pacTBOp; rOTOBSIT CJEAYIO-
mum obpasom: 18,6 r Tpuiona B pactBopsoT B 1 a1 BOABI H XOpOLIO
IepeMeIlHBaloT. Ecau pacTBOp NOJYUHJICA MYTHBIM, €ro (;)H.HpryIOT.
TuTp pacTBOpa yCTaHaBJHBAIOT NO Kaubluio yriekuciaomy mo I'OCT
4530—76 c mpoBepeHHHIM coxepxaHneM CaO uin mo craHZapTHOMY
obpaaily u3BecTHsiKa 59B. 5 r yIJIEKHCJIOr0 KaJbLHsS HJH CTaHJapTHOTO
o6Gpasua 598 pactBopsiioT B 30—40 M coasiHOR KucaoTH 1:3 mpH Ha-
TPEBaHHM, PAcCTBOP KHUOATAT 3—5 MHH Aif YAaJieHHS YIrJIEKHCJOTHI,
NepeBOJAT B MEPHYIO KOJOy BMECTHMOCTBIO 1 JI, OXJaxnaoT, pa3bas-
JSIOT BOAOH JO METKH H XOpOLIO mepeMelIyBaioT. IJisi yCTaHOBKH THT-
pa pacTtBopa TpuJjoHa B cnyckaioT u3 Goopetku mo 20 MJI NIPHrOTOB-
JIEHHOTO PacTBOpa XJIOPHCTOTO KaJblLHsl B TPH KOHHYeCKHE KOJGbl BMe-
crumoctbio 250 MJ, pas6GaBasitor Bogmoit 40 80—100 ma, npuJHBAIOT
u3 Owoperkn 10—15 M ycraHaBaMBaeMoro pacTtBopa TpPHJIOHA B,
15 My1 pacTBOpa rHApaTa OKHCH KaJHs (MJM rHApaTa OKHCH HAaTpHA),
106aBJISI0T Ha KOHYHKE IUNaTeJs HHAHKAaTOpa MYpPeKCHAA, MOCJe 4ero
JOTHTPOBHIBAIOT TPHJIOHOM b 10 nepexola MaJHHOBOH OKpackH pac-
TBOpPa B YCTOAYHBYIO (uoseToByl0. IIpH THTPOBaHHH C HHAHKATOPOM
¢dayopeKkcoHOM B KOJOBI C aHAJIH3HPYEMBIMH PacTBOPaMH BBOJST Ta-
Ko#i 3Xe H36LITOK pacTBopa TpHJIOHa b, nobamisior 4—5 kaneiab 6poM-
KPe30J10BOro mypnyposoro, 15 MJ1 pacTBopa rujpara OKHCH KaJHs, Ha
KOHUHKe IInaTess HHIMKaTopa (JyopekcoHa, Iocje 4ero MpOoAoJKaIoT
THTPOBaHHE PacTBOPOM TPHJOHA D 10 nepexosa ¢ayopecuupyroumei
MaJIHHOBO-3€JIeHOH OKPacKH B YCTOHYHBYIO MasHHOBYIO. TuTpoBanHe
B 3TOM CJyuae NPOBOJSAT Ha TEMHOM (oOHe.

Turp pactsopa TpuioHa B, BHpaxennu#t B rpaMmax CaO (Tcao),
BHIYHCJIAIOT MO CpeiHeapH(MeTHUECKOMY pe3yJbTaTy TPeX THTPOBAHHH
no gopmyae

20 .5+ %Ca0

Ty = 205 %Ca0O
€20 = 100 1000

rie % CaO — conepxanne CaO B yIVIEKHC]IOM KaJbUHH HJIH B CTaH-
ZapTHOM oGpasue 598, % ;
V —o6pem 0,05 M pacrBopa tpuiona b, mnomemmuii na
THTPOBaHHEC, MJIL

42106 L Y]
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Turp pacrBopa TpuioHa B mo MgO ycraHaBnuBaiOT IO CEPHOKHC-
Jomy Marhuio. Cnyckalor u3 Giopetkd 20 ma 0,1 H THTpOBaHHOIO pa-
CTBOpa CEPHOKHCJIOTO MarH#s, NPHTOTOBJEHHOrO H3 (pHKCaHasa, B TPH
KOHHYeCKHe KOoJOn BMecTHMOCThbIO 250—300 M. Pas6aBasior pacrso-
put 10 100 ma Bogo#, HarpeawT no 60—70°C, npuansaoT mo 15 ma
ammuagsoro GydepHoro pacTBopa H 5—7 KaneJb HHAHKaTopa KHCJOT-
HOTO XpOMa TEMHO-CHHErO HJIH BBOJASIT Ha KOHYHKe ILMNATENs CyXyIo
cmech HHAMKaropa xpomoreHa ueproro ET-00 (0,04—0,05 r) u THT-
pytor 0,05 m.pacTBOpOM TPHJOHA B HpH HHTEHCHBHOM NOMEIIHBAaHHH
JO mepexoja KPacCHOH OKPAaCKH COOTBETCTBEHHO B YCTOHYHBYIO CHHe-
CHPEHEBYIO HJIH B CHHIOIO C 3€JIeHOBATHIM OTTEHKOM.

Tutp 0,05 M pacrsopa Tpusnona B, BelpaxeHnnwi B rpammax MgO
(Tmgo), BHIUHCJASAIOT IO CpPeAHeapH(pMETHUECKOMY pe3ylbTaTy Tpex
THTPOBAHHH 10 dopMyJie

T — 20-0,002016
MgO v y
rae V—o6wem 0,05 m pactBopa TpujoHa B, mowenuiuii Ha THT-
posanHe 20 ma 0,1 H pacTBOpa CEPHOKHCJIOrO MarHus, MJ;
0,002016 — xos1HYeCTBO OKHCH MarHHsi, COOTBETCTByIoulee 1 MJ TOYHO
0,05 m pacTtBOopa TpHJIOHA B, .

Kanua rugpar okucH uaH Hatpus ruapar okucu no [OCT
432877, 20% -Hble pacTBOPHL.

Kucnora coansnas no TOCT 3118—77, pactsop 1:3.-

Mypekcua (MHAHKATOp), CyXas CMeChb; TOTOBAT CjeAyrOuUHEM obpa-
30M: | T MypeKcnaa XOpoluo mepeMellHBalOT ¢ 99 r BEICYLIEHHOrO XJO-
pucroro Hatpusi 6e3pognoro mo I'OCT 4233—77 -mau xsmopucroro ka-
aust no FOCT 4234—77, nomemalor B 6aHKY ¢ NPHTEPTOH KPHILIKOH H
XpaHAT B TEMHOM MECTe. '

®ayopekcoH (HHAHKATOp), cyXas CMecChb; FOTOBSIT CJIEAYIOUIHM OG-
pa3oM: xopouo nmepememHBaloT 1 r ¢uayopekcoHa ¢ 99 r XJ0pHCTOroO
kanust no FOCT 4234—77 u coxpaHsIOT B GaHKe C KPHILIKOH.

Bpom KpesoJioBuiii mypnypoBblii, 0,1% -HEIf CIHPTOBO# pacTBOP.

Mackupyromnii peareHT, 5% -Hblii BOAHBIA PAacTBOP TPHITAHOJAMH-
Ha, copepxamuii 0,5% Hatpus ¢ropucroro no 'OCT 4463—76.

TunpokcuaaMun cosstHokucablii no TOCT 5456—79, 5% -Hbiit pac-
TBOD.

AmMHaunblfi GydepHBIE pacTBOP; TIOTOBAT CJAEAYIOIIHM 06pasoM:
pactBopsitor 70 r ammonus xJjopuctoro mo I'OCT 3773—72 B 200 ma
BOZHI, QHIALTPYIOT, mpuGaBasior 570 Ma 25% -HOro pacTBopa aMMHaka
no I'OCT 3760—79, noBomsaT X0 1 J1 BOXOH M XOpOIIO MepeMeluHBaloT;
pH storo pactBopa coorsercTByeT npumepHo 10.

Kuciotusifi xpom TeMHO-cHHHE (HHAHKaTop), 0,5% -Hblf BOXHBIH
PacTBop.

Cyxast cMmech (HHIMKAaTOpa) XpOMOT€Ha YepHOro ClelHaJbHOTO
ET-00; rotoBsit caeayomuM o6pa3oM: mepeMelnBalOT MyTeM pacTHpa-
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Hua 1 r uaaukaropa ¢ 99 r 6esBoaHoro Hatpusi xJopucroro no 'OCT
4233—77 nan kaaua xaopucroro mo I'OCT 4234—77 u coxpauswTt B
6aHKe ¢ KpPHIIKOM.

2.7.2. Onpedeaenue colepranus OKUCU KAAbYUS

W3 MepHO#t KOO BMeCTHMOCTBIO 250 MJI mOCJe OTHAeJEeHUS THAPO-
okHucefl oT6upaioT nuneTkoi 50 MJI pacTBOpa, MEPEHOCAT €ro B KOHHYE-
CKyl0 KoJ0y BMecTHMOCTbIo 250 MJ, mpelBapHTENbHO JOGABASIOT
15 M pactBOpa TpHJAOHa B (BO M3GexkaHue BHNaJeHHS THAPATA OKHCH
KaJbllus B IIEJOYHOM pactBope), 20—25 MJ pacTBOpa THApaTa OKHCH
KaJjHua (MAH THApPaTa OKHCH HATpPHs), Ha KOHYHKE IINaTeJss HHAHKATO-
pa MypekcHIa, NocJe 4ero AOTHTPOBHIBAIOT PacTBOpoM TpHJIOHa B no
nepexojla MaJuHOBON OKPACKH PacTBOpPa B YCTOHUHMBYIO (PHOJIETOBYIO.

TurpoBanne ¢ HHAHKAaTOpPOM (IyOpPEKCOHOM MPOH3BOASIT TaK, KaK
3TO H3JI0XKEHO IIPH YCTaHOBKe THTPa pacTBopa TpHJoHA B.

Conepxanne okucH kKaneius (Ca0) B mpoueHTax BBIUHCISIOT MO
tdopmyae
Ve Tcao 5+ 100

M ’
rae V—o6rvem 0,05 M pactBopa TpuioHa B, mnomexmuii Ha THTpO-
BaHHe, MJ;
Tcao — tutp 0,05 M pactBopa TpHJOHA B, Bhipaxkennviit B r CaO;
M — naBecka 1eMeHTa, T;
5 — Ko3(ppHuHeHT, yuHTHIBalOWHA onpefeserne CaO B anHK-
BOTHOH YacTH pacTBoOpa.

Ca0 =

IlpuMeuyanns:

1. IIpun anaause mMJIAKONOPTJIAHALEMEHTOB H IIAKOB AJs NPEAOTBPAaHIeHHS OKHC-
JleHHs] 3aKHCH Maprasina B LIeJOYHOM DAacTBOpe KHCJOPOJOM BO3AyXa Mepel THTPOBa-
HHeM KaJbIHS NPHJIHBAIOT 1-—3 MJ COJSHOKHCJIOTO THAPOKCHJAMHHA, NOcjde Yero no0-
6aBAsIOT Bce HeOOXOAHMHE PacTBOPH H THTPYIOT TpuIOHOM bB.

2. OnpegeneHne CONEPKAHHA OKHCH KaJblHA MOXKeT OHITh BHINOJHEHO TaKXe H3
OTAeNbHOM HaBeckH 6e3 OTHeJIeHHS NOJYTOPHHX OKHCJIOB nocse cnaabaenus 0,1 r
aHaliH3Apyemoro obpasuma ¢ 1 r miaBHA H NOCJEAYIOIIEr0 PacTBOpeHHsi CIiaBa B
COJITHOR KHCJOTE. ellaloiiee BJHAHAE NOJYTOPHHIX OKHCJIOB YCTPaHAIOT BBele-
HHeM (nepei noGaBjeHneM u30biTKa TpHJIOHA B) Mackupyioimlero peareHTa B KOJIH-
uectBe 10 Ma.

2.7.3. Onpedeaserue co0epicanus OKUCU MA2HUS

W3 mepno#i koa6b1 BMecTHMOCTBIO 250 MJ nocje OTAeNeHHSI THAPO-
okHcefi o n. 2.6 or6uparT nHnerkoir 50 MJ pacTBOpa, MEPEHOCAT ero
B KOHHUECKYIO K00y BMecTHMOcTbi0 250 MJ, pa3baBisioT BOZOH IO
100 ma, no6asasiior 15 Ma 6ydepHoro pactsopa, 7—8 Kaneab HHIHKA-
TOpa KHCJOTHOTO XpOMa TEMHO-CHHErO HJIH Ha KOHUHKe Linarejs HH-
1HKaTopa xpoMoreHa yepHoro ET-00 u THTPYIOT cyMMy OKHCel Kajb-
uus 1 maruua 0,05 M pactsopoM TpuJIOHa b Ko mepexoxa KpacHO# OK-
PacKH pacTBOpa COOTBETCTBEHHO B YCTOHUHBYIO CHHE-CHDEHEBYIO HJIH
B CHHIOIO C 3€JIEHOBATHIM OTTCHKOM,
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Conepxanue okucH maraua (MgO) B npoueHTax BHIYHC/AIOT HO
dbopmyne
(Ve —Vy) - Tygo 5+ 100

MgO = i ,

rae Vz—o6pem 0,05 m pactBopa TpHJOHa B, mowenmuii Ha THTPOBa-
uue cyMmme CaO+MgO, ma;
Vi—o6bem 0,05 m pactBopa TpusioHa B, nowenmuii Ha THTPO-
Banue Ca0, mu;
Twmgo — tutp 0,05 M pacTBopa TpujoHa B, BelpaxenHuit B r MgO.
3HayeHHs1 ocTaabHHIX 06O3HAYEHHH TaKHe XKe, KaK NpH ompenese-
Hud CaO.

INNpumeuvaunue CoaepXKaHue OKHCH MarHHs MOXKeT OHITb TaKKe ONpeNesIeHO
B pacTBOPe TNOCJe THTPOBaHHA KaJjbuua. s 3TOro K pactBopy LOGaBJsilOT COJIsi-
HOH KHCJOTHl JO NOCHHeHHf GYMaXXKH KOHro, JJISl paspylleHHs MYpeKCHZa H pac-
TBOPEHH# BhIABUlell THAPOOKHCH MarHus. 3aTeM npuaxBaioT 15—20 Ma aMMuayHoro
6ydepHOro pacrsopa, OAHH H3 HHIHKATOPOB M THTPYIOT Marduft tpuioHoM B aua-

JIOTHYHO BbLILIEH3/IO2KEHHOMY.

Copepxanue okucu Maruusg (MgQO) B npoueHTax BHYHCIASIOT 110
dopmye
V . TMgO . 5 . 100

M ’
rae V—o6wem 0,05 M pactBopa TpuioHa B, mowepwui Ha THTpOBaA-
HHe, MJL

28. OnpeneseHue coJepXaHHS 3aKHCH XeJge3a
B IIJAaKONMOpPTNaHALEMeHTaX

2.8.1. IIpumensemoie peakTussl, pacTeops. u annaparypa

Kucnora cepuas no 'OCT 4204—77, pacrsop 1 :4.

Kanuit maprannosokucasiii no F'OCT 20490—75, 0,1 u THTpOBaH-
HBIH PacTBOpP; FOTOBAT H3 (PHKCaHAaJa.

Yraekucablfi ras; noJyiaioT B anmapare Kunma zeiictBHem pac-
TBOPa COJSHOH KHCJIOTH Ha MPaMOPHYIO KDOLIKY HJIH H3BECTHAK HJIH
HCIIOJIb3YIOT YIJIEKHCJHI ra3 H3 6aJlJIOHOB.

Harpuit yraekucaniii G6e3poaupii no I['OCT 83—79 nnaBiensiii;
TOTOBAT NyTeM IJIABJEHUS COABI B IJIATHHOBOH uawke B MydeabHOf
neuy npH temnepatrype 850—900° C B Teuenne 5—8 MHH, mociIe OXJaaxK-
JeHHus pa3bHBAIOT Ha KYCOUYKH.

Knanau Bynsena (4ept. 1) H3rOTOBJISIOT H3 TOJCTOCTEHHOH pe3u-
HoBOH TPyOkH. OTpesoK Takoii TpyOKM IJHHOH D5 CM C OJHOrO KOHILA
IJIOTHO 33KpPHIBAIOT PE3HHOBOH NMPOOKOH, HHOTrA 3a/JHBAIOT PE3HHOBHIM
KaeeM. Jlpyroil KoHel HaJeBAaIOT Ha CTEKJsSHHYIO TpPyOKy. JleaBHeM
6pUTBBI BIOJbL PE3HHOBOH TPYOKH [enaioT mpope3 (uiedb) IAJIHHOH B
1,6—2 cm. Ilpn mpoBeldeHHH aHa/nH3a KOHHYECKYH KOJOY BMeECTHMO-
cThio 250 MJ 3aKpHIBAIOT PE3HHOBO NPOGKOfl, B KOTOPYIO BCTaBJIeH
CTeKJSHHBIH KOHell Ki1anaHa ByHaeHa.
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A. Pa3joXeHHE HaBeCKH B TOKe yriekucio-  Knanan Bynsena
ro rasa 1

2.8.2. Ilpogedenue anarusa ‘ Ty

B KOHHYecKyi0 KOJOY BMeCTHMOCTbI0 250 M 2
npuanBaiotT 100 M pacTBopa CepHOM KHCJOTHL. |
Konby 3akphiBaioT npoGKoil ¢ AByMsI OTBEpCTHS-
MH, B KOTOpBIE BCTaBJIEHHl CTEKJ/ISIHHBIE TPYOKH,
COrHyTHIE€ mOJ NpsAMBIM yraoMm. OgHa u3 TPyOGOK J
(no xomy rasa) JOXOAHT A0 AHA KOAGH, BTO-
past — KoH4aercs noj npobkoi. JlJaHHHYIO TPYO-
Ky OPHCOCJAHHSIIOT K anmnapary Kumma c yriekHc-
aeim rasoM. OTKpHB KpaH y ammaparta, npomyc-
KaloT TOK YIJIEKHCJOro rasa uepe3 Kojaly B
TeueHHe 3 MHH. B 3TO BpeMs OTBeIUHBAIOT Ha
CyXOM dYacoBoM cTekJse 1—1,5 r cBexeusmeln-
YEeHHOTO KJIHMHKepa HJH IeMeHTa. [IpHOTKpHIB
npobky, OHICTPO BCHIMAIOT HaBeCKy B Kojaly, He 4
npexKpamiasl TOKa rasa, B3BEIIHBAIOT CTEKJIO H
N0 Pa3HOCTH Macc ompejessior HaBecky. Conep-
JHMOe KOJOH KHOATAT 15 MuH, npomyckas Bce LL
BpeMsl TOK YIVIEKHCJOro rasa. 3aTeM CHHMAIOT

1 — npo6Gka; 2 — pesH-

Kon0y ¢ NJHTKH H, He NpeKpaulas TOKa YIVIE-  uopas  tpy6ra; © 38—
KHCJOTHI, OXJIaXKAalOT COJAepXKHMOe KOJOH, Moc-  mea; 4T;y?:;"ﬂ“"ﬂﬂ
Jie 4ero OTCOeAHHSIOT KoJby ot mpubopa Kunna, Yepr. 1
npubapnsior 100 MJ nNpPOKHIISIYEHHOH XOJIOAHOMH
BOAH H THTPYIOT 0,1 H pacTBOpOM MapraHLOBOKHCJIOrO KaJjusi L0 PO30-
BOH OKpackH, He Hcuesawomiell B Teuenne 20—30 c.

Conmep:kanue 3akucH kene3a (FeO) B npoueHTax BHEIYHCJASAIOT IO
dopmyJe

XXX

)

XXX,
DD .. .
15-20
M

X

X

7007

J e —
R XX

FeO — V .0,007184 . 100
M

rae V—o6Gpvem 0,1 H pacTBOpa MapraHuOBOKHCJOrO KaJHs, MO-
IIeJIKA HAa THTPOBAHUE, MJ;
M — naBecka IeMeHTa, T;
0,007184 — KonHyecTBO 3aKHCH KeJje3a, COOTBETCTByIomiee 1 MJa TOU-
Ho 0,1 H pacTBOopa MapraHIOBOKHCJIOIO KaJHs, T.

’

B. Pa3sioxkeHHe HaBeCKM C NMPHMEHEHHEM MJIaBJeHOH COAbl

2.8.3. IIposedenue anarusa

B koHnueckyio koJs0y BMecTHMOCThIO 250 Ma BauBaroT 100 MJa pac-
TBOPAa CEePHOH KHCJAOTH, BCHINAIOT HaBecKy uemeHta 1—1,5 r, 6po-
cal0T HECKOJbKO KYCOYKOB IJIABJICHOM COJAR H GHICTPO 3aKphIBAIOT pe-
34HOBOH npoGkofi ¢ kjanaHoM ByHsena. Coaepxumoe Ko.6bl B Teue-
e 10—15 MHH KMOATAT HA MJHTKe. 3aTeM CHHMAIOT KoJOy, OXAaxk-
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npalor, mpuOaBasioT 100 MA NpOKHNAYEHHOH XOJOAHOH BOABI; BCe
OCTaJIbHBIE ONlEPALHH BHINOJIHAIOT, KaK H3JI0XKeHO B 1. 2.8.2.

IlpuMmeuanne. Ilpu HalnHyHH B NMOPTJAAHALEMEHTaX H NYLUOJAHOBHX INOPT-
JaHAUEMEHTaX 3aKHCH JKeJie3a ONpejie/ieHHe BeAYT NO METOAAM, H3JIOXKEHHHIM BhHille,
a NpOLEHTHOe COJepIKaHHe OKHCH 2KeJe3a BHIYHCJASIOT NO (opmyJe AJs WJIaKONOPT-
nanaueMenTos (m. 2.9).

29. OnpeneseHne COXEepXKaHHs OKHcell XKeJge3a H
AJIOMHHHS TPHJIOHOMETDHUECKHM METOAOM

Ipununn Meroza. Colep:KaHHe OKHCH Kejie3a H QJIOMHHHS ompe-
JeI910T HyTeM NOCJeJO0BaTeJbHOTO THTPOBaHHSI TPHJIOHa B mpu pas-
JHYHBX 3HaueHusx pH pacrsopa; xkeneso Tutpylor npu pH pacTtBopa
O0KOJI0 1—2 ¢ cyabdocalHIHIATOM HAaTPHS B KadeCTBe HHAHKATOpa.
B artux ycnoBuax npucyterBue SiO,, Al,O3, CaO u MgO He mewaer on-
penenennio Fe,Os;, a conepxaHHe OKHCH aJIIOMHHHSI ONpeAe]sIOT 006-
PaTHHIM THTPOBaHHEM IIPeJBAPHTEJbHO BBEJEHHOTO H3OLITKa TPHJOHA
B pacrBopoM coan TpexBasieHTHOro xkenesa npu pH 4,8—5,0. Ilpu
noBblmeHHH pH 10 ykasaHHOH BeJHYHHBI 00pa3oBaBIUHiCS paHee TPH-

JIOHAT 2KeJie3a HE pa3pyluaeTcsd H HE NPensATCTBYeT ONpele/JICHHIO ajlio-
MHHHSA.

2.9.1. llpumensemoie peakTussl u pacTeopsl

IlnaBens —cMmecy HaTpHs yriekucaoro ©GespogHoro mno I'OCT
83—79 u HaTpua TerpabopHokHcaoro (6ypr) mo FOCT 4199—76 (Ges-
BOJIHOH) B OTHOIUEHHH IO macce 2:1. B miaBeHb peKOMEHAyeTcsA HO-
6aBaath 0,5 r cesutpn Ha 100 r muaBHA IJs NOJHOTO OKHCJIEHHS
JKeJie3a H CyJb(HIHOH cepHl.

Awmwmuak Bozunit no F'OCT 3760—79, 109% -uuifi pacTBOp.

Harpus rugpar okucn no 'OCT 4328—77 uau Kanus rujapar OKH-
cH, 20% -Hble pacTBOPHI.

Kucmora consuas no 'OCT 3118—77, naotnocthio 1,19 1 ee pa-
creop 1:3.

Kucaora azornasi no 'OCT 4461—77, nnotHocThiO 1,4.

CyabdocalHUHAOBLIA HHAHKATOP; TOTOBAT CJeAyIOImHM 06pasoM:
HaBecky 10 r cyabdocanuunnoBoit kucaors no 'OCT 4478—78 pac-
TBOPSIOT B 50 MJ BoApl, HeiTpanusyloT 209%-HHIM PacTBOPOM IIEJOYH
IO H3MEHEHHS CHHeH OKpacKH OYMaXKKH KOHIO KPacHOM Ha CHPEHeBYIO
H pasbasJsioT BoJo# xo 100 ma.

Aueratsuii 6ydepHHi pacTBOp; TOTOBAT CJeAylOllHM o6pasom:
165 r miapjenoro Hatpusi yxcychokucjoro no I'OCT 199—78 uam
270 r TpexBOZHO# cosH pacTBOpsAOT B 300—400 Ma BOAH, OT(HHIBTPO-
BuIBaloT, Ro6GaBasior 60 Ma JexsHoft HaAH 75 Ma 80%-HOH KHCJOTH
ykcycHoi no T'OCT 61—75, pas6apasior BoAo#i A0 1 a1 H X0powo Ine-
pemewnBaior; pH atoro pactBopa coOTBETCTByeT NPHMEPHO O.

THTPOBaHHHA PacTBOP COJIH TPEXBaJIEHTHOTO KeJje3a; FOTOBSAT Clle-
nyomum o6pasoM: pactsopsior 13,5 r xsopHoro xenesa nmo I'OCT
4147—74 B 300 ma Boan. PacTtBop OTOHALTPOBHBAIOT B MEPHYIO KOJI-
6y BmectuMmocThio 1 1, g06aBiasoT 8—10 MJ cOasSHOR KHCJOTH, pas-
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6aBJsIOT BOIOH A0 MeTKH H xopomo nepeMeurnBaior. THTp 3TOro pa-
CTBOpA yCTaHABJHBAIOT BECOBHIM METOAOM B MapajJieJbHBIX Mpobax —
ocaxaennem 10%-HBIM pacTBOpOM aMMHaKa M3 25 MJ pacTBOpa B BH-
Jl€ THAPOOKHCH C IOCJeAYIOIIHM IPOMBIBAHHEM TOPSYHM pPacTBOPOM
a30THOKHCJIOTO aMMOHHS 0 HCUE3HOBEHHS peakUHWH Ha HOH XJopa H
OpOKaJHBaHHeM ocazka npH Temneparype 950—1000°C B TeueHHe
20—25 mHuH.

BMecTo XJIOPHOTrO KeJie3a MOXKHO HCHOJb30BaTh JKeJe30aMMOHHI-
ueie kBacusl mo FOCT 4205—77. B atom cayuae 24,1 r FeNy (SOy4)2 X
X 12H;0 pacTBOpSIOT aHAJOTHUHEIM 06pa30oM.

Tutp pactBOpa XJIODHOTO JKeJie3a, BBIPAXEHHBII B rpaMmax
F20; (a), BerancasioT no ¢popmyJe
25"
rae M — macca npokaJjieHHoro ocanka FeyOs, T.

THTpOBaHHBI PacTBOP COJIH AaJIOMHHHS; FOTOBAT CJELYIOLIHM 06-
pasom: pactBopsiioT 16 r KkBacuoB amoMokaiueBux KAl (SOy).-12H,0
no 'OCT 4329—77 B 300 ma Boau. PacrBop oOT¢hHILTPOBBLIBAIOT B
MepHYI0 KoJ0y BMECTHMOCTBIO 1 JI, 106aBAsIOT 9 MJI COJITHOH KHCJIO-
TH, pa30aBJsIOT BOJOH A0 METKH H XOpOIIO MepeMellHBaIoT. THTP
3TOr0 pacTBOpa YCTaHABJHBAIOT TaKKe BECOBHIM METOZOM B mapaJ-
JesIbHEIX Mpobax mocjie ABYKPATHOTO OCaxKAEHHSI THAPOOKHCH aJIIOMH-
HHA aMMHaKOM IO MHAHKAaTOPy METHJOBOMY KpPacHOMy H3 25 MJ pa-
CTBOpPa H MNOCJEAYIOLIEr0 NPOKaJHBaHHS ocajKa IIPH TeMIeparype
1100—1200°C.

Tutp pacTBopa aJIOMOKaJIHEBHIX KBAaCLOB, BBIDAaX<eHHBEIi B TIpaM-
Mmax Al,0; (6), BHIUHCASAIOT IO popMyJIe

o=M,
25
rie M — macca npokaJjeHHoro ocaaka AlyOs, .

Tpanon B mo TOCT 10652—73, 0,05 M pacTBOp; TrOTOBAT HO
n 2.7.1.

TuTp 3Toro pacrsopa AJisl OnpejiesieHHs] OKHCH Keje3a yCTaHaBJH-
BAaIOT caefyomuM o6pa3oM. CnyckaloT H3 GlopeTkH 1o 20 My pacTBopa
XJIODHOTO 3Keje3a B TPH KOHHYeCKHe KOJOB BMeCTHMOCTbIO 250 mu,
pas6asasior Bogoit no 100 Mmu, HarpeBaioT mpuMepHo xo 50°C, no6aB-
Jas10T no 6—7 Kamesab CyJb(OCaJHIHIOBOTO HHAHKATOPA H THTPYIOT
pacTBOpPOM TPHJIOHa DB 10 Hcue3HOBeHHs! (UOJETOBOH OKPACKH CYJb-
tdocanHunIaTa XKeJesa.

Turp pacrBopa TpHiaoHa DB, BhlpaxeHHbIH B rpammax Fe,O;
(T Fe,0,), BHIUHCJASIIOT 1O CpeAHeMY apH(METHUECKOMY pesyJbTaTty
TpeX THTPOBaHHH IO GopmyJie
20.a

’

TFe,O, =
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rlie a— THTP PacTBOpa XJOPHOrO XKeJe3a, BHpaxeHHb# B I FeyOs;
V —o6rvem 0,05 M pactBopa TpHujaoHa B, noweaumH#i Ha THTpO-
BaHHe, MJ.

YcTaHaBlIHBalOT COOTHOLIEHHE MeXKAy KOHLEHTPAaLHsIMH PacTBOPOB
TpuaoHa B H xJopHOro xejesa. Jlasg 3TOro cnyckaioT H3 OIODETKH B
TPH KOHHYeCKHe KOJIOH BMecTHMOCTbIO 250 M mo 10 Ma pactBOpa TpH-
jgona B, pas6asisior Bomofi no 100 mJ, npuauBaioT 10 MJI aneTatHOro
6ydepHoro pactBopa, 6—7 Kamnesjb CyJab(OCajHIHJIOBOr0o HHAHKATOpa
H THTPYIOT PacTBOPOM XJIODHOTO KeJje3a [0 MOSIBJEHHS 30JIOTHCTO-
OpaHXKeBOH OKPackKH, He Hcue3alollleii B TeueHHe 1 MHH.

Koadpuunert (K), BHpaxkKalomuii COOTHOLIEHHE MEXKAY KOHLEHT-
PalHsMH pacTBOPOB TPUJIOHA B H XJIOpHOTO XKeje3a, BHIYHCJASIOT Kak
cpeliHee apu(MeTHUeCKOe H3 TpexX onpejesieHHH no dopmyne

10
K_V'

rae V—o6BeM pacTBopa XJODHOTO Keje3a, MOWIEAIIHA Ha THTPOBa-
une 10 ma1 0,05 M pacTBopa TpHIOHA B, MJ1.

Tutp pactBopa TpHiaoHa B AJs ompeleseHHs OKHCH aJlIOMHHHS yC-
TaHaBJIHBAIOT caeflyiomuM obpasoM. CnyckaroT u3 6iopeTkH mo 20 Ma
THTPOBAHHOTO PacTBOpa aJIOMOKaJIHEBHIX KBacCIOB B TPH KOHHUYECKHE
KOJIGH BMeCTHMOCTBIO 250 MJ, pa36aBasioT pacTBOPH BOAOH 10
100 mJ1, HeATpPaNH3YIOT PaCTBOPOM aMMHaKa JO KPacCHOH OKpacku Gy-
MaxKK{ KOHrO-poT. 3areM A06aBJfIOT 1O KamJsfM pacTBOP COJSHOMH
KHCJIOTH [0 H3MEHEHHs OKPAacKH OyMaXKH KOHFO-POT B CHPEHEBYIO
n eme 8—10 Kanmeab u36HITKa TOH e KHCJOTH. K moayueHHoMy pa-
CTBOPY HoGaBisioT H3 GlopeTkH 25 MJs1 pacTBopa TpHJOHa B, HarpeBa-
10T JO KumeHHs, npuausaiot 10 Ma aueratHoro 6ydepHoro pacrtso-
pa, 6—7 kaneap cyabhOCaMHIHIOBOrO HHAHKATOPA, OXJAXKAAIOT JHO
KOMHATHO} TeMIepaTypsl H THTPYIOT pPacTBOPDOM XJIOPHOTO XKese3a
[0 MOSIBJIEHHS] 30JIOTHCTO-OPDAHXKeBOM OKPAaCKH, YCTOHYHBOA B TeYeHHe
1 mMuH.

Tutp pactBopa TpHiaoHa B, Bripaxennmii B rpaMmMmax Al;0O;
(T A1,0,), BHIYHCJASIIOT IO CpPeJHEMY apH(pMETHUECKOMY De3yJbTaTy H3
TpeX THTPOBaHH# no ¢opmyJie

0.6

Tao =% v %

rie V—o6beM pacTBopa XJOPHOTO Kejie3a, NOLIEAIIHHA HA THTPO-

BaHHE, MJI; .
6 — THTP pacTBOpa aJIOMOKaJHEBHIX KBacCIIOB, BbIpaXeHHHA B T
2U3;

K —xos¢pduunest, BHpaXXalOWHA COOTHOLIEHHE MEXKAY KOH-
LEeHTPalUHsIMH pacTBOPOB TPHJIOHA B u xAopHOro xenesa.
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2.9.2. Onpedenerue coOepicanus oKUCU KHeae3a

Hagecky 0,5 r nmeMeHTa MOMENIAIOT B KOHHYECKYIO KOJGY BMeCTH-
MocTbio 250 ma, cogepxamyio 15—20 mJa BOAB, NEepPEeMEIIWBAIOT, NPH-
JHBAIOT 5—7 MJI COJITHOM KHCJIOTH, HAarpeBalT Ha IVIHTKE IO NMOJHOrO
passioxeHHs] LieMeHTa, H3beras CHJIBHOTO KHNeHHs, BO H30exxaHHe yJie-
TYUHBaHHsl XJOPHOro xeJse3a. [IpM Haluyuu B LleMeHTEe HepacTBOPH-
MBIX B COJITHOH KHcJoTe R06aBoK — 0,5 r IeMeHTa CIJIABJAIOT B NJaa-
THHOBOM TurJe ¢ 2 r naaBus npu 1000°C B teuenne 3—5 muH. CnjiaB
pactBopsitor B 50 MJ ropsiuero pacrBopa COJsiHOM KHCJOTBL 3aTeM
npu Jobom crnocobe pasioxeHHs HaBeCKH noGapasioT 7—10 Kanenb
a30THOH KHCJOTH, pas36GaBasior Bogoit mo 100—120 mu, cia6o kums-
TAT pacTBOp emle 1—2 MHH, moOcJe 4ero HEATPaJIU3YIOT PACTBOPOM aM-
MHaKa /0 KpacHOH OKpackdH OYMaxKKH KOHro, 3aTeM A00aBJSIIOT pacrt-
BOp COJISSHOH KHCJOTH [0 H3MEHEHHs OKpPacKH OyMaKKH Ha CHpeHe-
BYIO, nocjie yero noGasisior enle 8—10 Kamenp u3GbITKA TOM 2Ke KHC-
JIOTH H THTPYIOT ropsiunii pactBop (okosno 50°C) tpuionom B B mpw-
cyTcTBHH 6—7 Kamnesap cyJbdocajJHLHNaTa HaTPHA JAO HCUE3HOBEHHS
(HOJIETOBOH OKpacKH pacTBopa.

PacTBop COXpaHSIOT JJIf ONpeleJeHHs: CONepXkKaHHSI OKHCH aJiio-
MHHHS.

Conepxkanne okucH xeaesa (Fe;O3;) B mpoueHTax BBIYHCASIOT IO
dopmynam

B)AJas TNOPTIAHALEMEHTOB H MNYULOJAHOBHIX MOPTJIAHILUEMEHTOB

V.T . 100
Fe203= __Fﬂzzs ’
rae V—o6beMm 0,05 M pacrBopa TpuioHa B, nomeawmuii Ha THTpO-
BaHHe, MJI;
T re,0,— TaTp 0,06 M pacrBopa TpHJOHa B, BHpaxeHHBIH B r FeyOs;
M — HaBecka ueMeHTa, T;
6) Ansa WJIaKONOPTJIAaHAUEMEHTOB H KJIHHKEPOB

V. TFE,O, « 100

Fezos = M

— 9FeO . 1,1114,

roe 1,1114 —xkoap¢uunent nepecuera FeO na FeyOs;

‘% FeO — onpedensior no m. 2.8.

3HaueHHsl OCTaJbHHIX O6O3HaueHH{l Te XKe, YTO H B OpeABIAylued
dopmyae.

B) IJIA WIJIaKOB

V.T .1
F _ Fe,0,
e0 = —

00
- 0,891,

rae 0,891 — ko3 ¢puuuent nepecyera Fe,0; Ha FeO.
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2.9.3. Onpedesenue co0epianus OKUCU AAIOMUHUS

K orrutpoBannHoMy pacTBopy no n. 2.9.2 npuGasisiior Takoe KOJH-
YecTBO TPWIOHAa B, 4T06H €ro XBaTHJO Ha NOJHOE CBSI3biBaHHE Npel-
[0JIaraeMoro KOJIHYEeCTBA OKHCH aJIIOMHHHSI B KOMIUIEKC H OCTaJICH
eme u36bTOK 0K0J0 10 M. KoanyecTBo m06aBiisieMOro pactsopa TpH-
JaoHa b B Muimantpax (C) BHUHCIAIOT IO dopMyne

M - %A1,04
Cc =T, 100 4- 10,

rie M — HaBecka LeMeHTa, T;
% Al,0; — npeAnonaraeMoe Ccoxep:KaHHE OKHCH aJIOMHHHS B LEMeH-
T€, ‘0/0;
T a1,0,— tuTp 0,05 M pactBopa TpuaoHa B, Bripaxkenuuii B I AlyQs.

Ilocne no6asaenuss TpujoHa D pacTBOp HarpeBalmOT A0 KHIEHHA,
npuauBant 10 mMa auneratHoro O6ydepHOro pacTsopa, OXJaxKAalT L0
KOMHAaTHOH TeMIepaTypH H THTPYIOT pPacTBOPOM XJIODHOTO Kejae3a Jo
TIOSIBJICHHS 30JIOTHCTO-OpaHXKEBOA OKPACKH, He HCue3aiouleli B TeueHue
1 mun.

Conepxanne okncu ajioMuuus (Al;O;) B mpoiueHTax BBIYHCJSIOT
mno dopmyae

(C—V «K) + Ty, 100
i .

rie C — o6vem n06aBJIEHHOrO pacTBopa TpHuaoHa b, mu;
V —o00bem pacTBOpa XJOpDHOro xKeJje3a, Hollenmnid Ha obpar-
HOe THTPOBaHHe, MJI;
K —xoaddunnent, BHIpaxKkaloOUWHA COOTHOIIEHHE MEXIYy KOH«
HeHTPaUHsIMH PacTBOPOB TpPHJOHa B H xJopHOro xenesa;
T a0, —tuTp 0,05 M pactBopa TpujoHa b, BhipaxkeHHmt B r Al,Os;
M — HaBecka LeMeHTa, T.

ALO, =

Ilpumeuanue. Jaa onpelleleHHs OKHCefl aJIOMHHHA H JKeje3a MOXeT OHTb
HCNOJIb30BAaH OCAaf0OK THAPOOKHCeH, mojyueHHHH mo nm. 2.6, mocjie ero pacTBOpeHHA B
COJISTHOM KHCJOTe IO BhILIEH3J/I0XKeHHOH MeTOXHKe.

2.10. OnpeneseHHe COJLE€PXKAaHHfA CEPHOTO AaHTHIA-
puia H cynbdpHIAHOH CepPH

2.10.1. Ilpumensemoie peaKTussl u pacTeopol

IlnaBenb; roToBAT Mo m. 2.9.

Kucaora coasnas no T'OCT 3118—77, naotHocteio 1,19 B ee pa-
ctBopel 1:3mu 1:9.

Ammuak soausii no FOCT 3760—79, 10%-uuifi pacTBOp.

Bapuit xnopucthiii no TOCT 4108—72, 4%-uuit pacrsop.

Cepe6po asotHokucaoe no I'OCT 1277—75, 1%-ueifi pacTBOp.
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2.10.2. IIposedenue anarusa

Hasecky 0,5 r uemenrta obpabarteiBaior 50 MJ pacTBOpa COJISIHOH
KucaoTH 1:9 B crakane BMectuMocThio 300 mu. Cozep:kuMoOe CcTakaHa
HarpeBalOT H KHOATAT Ha INIHTKe 3—5 MHH O NOJHOrO pasJsioKeHHs
uneMmenrta. T'opsunfi pacTBop (GHIALTPYIOT dYepe3 HeNJNOTHHIA (GuIAbTP.
Ocanox npommbiBaior 8—10 pas ropsuefi Bofoi H orGpachiBaiot. [Ipu
HaJH4YHH B HeMeHTe CyJb(HAHOH CepPH HJIH HEPaCTBOPDHMHIX B COJISTHOM
KHCJ0T€ N00aBOK [JIs1 MOJIHOTO €€ ONpejeJieHHs] B BHAE CEPHOTO aHTHI-
puia — 0,5 r LeMeHTa CIVIABJSIOT B 3aKPHTOM KPHIUKOH IJIaTHHOBOM
Tarae ¢ 2 r nnasasa npu 950—1000° C B Teuenne 3—5 muH. IlaaB pac-
TBOpsiIOT B 40—50 MJ ropsiuero pactsopa cosisiHoil KucJoTH 1:3. 3a-
TeM, MpPH JI060M cnocobe PasioXKEHHS HABeCKH, PACTBOP HAH (HJIBbT-
pat pas6aBasiioT Bogol A0 o6bema He MeHee 200—300 mJa H HeiTpa-
JH3YIOT PAacTBOPOM aMMHaKa IO NOABJEHHS JIETKOH MYTH, KOTOPYIO
PacTBOPSIOT -HECKOJBKHMH KamJsMH coJsHOH KucaoTH. K mpospauHo-
MY pacTBOpy mpuOaBAfOT elie 2 MJ COJSHOH KHCJAOTH, HarpeBaioT
pacTBOp IO KHIEHHS H OCAXKJNAIOT CepPHHIA aHTHAPHA 25 MJI KHMSLIEro
pacTBOpa XJOpHCTOro 6apus. PacTBOp KHNATAT HAa IVIMTKE B TeYeHHE
5 MHH NIpH NOCTOSIHHOM MOMEIUHBAHHH, OCTABJAIT B IIOKO€ KO INpO-
CBETJIEHHSI XHIKOCTH Hal OCaJKOM, 3areM (PHIALTPYIOT Uyepe3 JNBOHHOM
NJOTHBIH (HJABTD H NMPOMBIBAIOT ropsideii BOJOH 10 HCUE3HOBEHHS pe-
aKIHH Ha HOH xjopa. Ocallok ¢ (pHABTPOM MEPEHOCAT B NMpeXBapHTEb-
HO NpOKaJIeHHbIH H B3BeLIEHHHH (appopoBHI THreJb, CJerka INoAcy-
IIHBAIOT HA TJIHTKE, O30JMI0T M NPOKAJHBAIOT B MyJeJbHOH NeuH B
treuenne 20—30 muu npu teMmnepatype 800—850° C.

Turenr oxJaxAalOT B 5KCHKaTOpe H B3BemmnBaioT. [IpokannBanne
MOBTOPAIOT 10 NOJYYeHHS NOCTOSHHOH MacCHl.

Conepxanne cepHoro auruapuiaa (SO;z;) B HpoueHTax BBIYHCASIOT
no ¢opmyJe

SOS= Ml '0,343 » 100
M

r

rae M; — npuBec THra4, T;
M — HaBecka LeMeHTa, T;
0,343 — xo3pPpuuueHT nepecyera CEpHOKHCAOTO Oapusi Ha CepHHNH
aHTHAPHUL.
I1pu aHaau3e IIJAKONMOPTIAHALEMEHTOB, COJepKaMHUX CyabdaTHYIO

H CyJbQHAHYIO Cepy, HeOGXONHMO [BaXKIH ONpEAEJHTb KOJHYECTBO
CEPHOro aHTHAPHAA B LIEMEHTe,; :

a) mocjie pacTBOPeHHs HaBeCKH B COJISIHOM KHCJOTE; BblAeJsIo-
IIMACSA TNPH 3TOM CEPOBOAOPOJ yJeTaeT H He MelllaeT ONpeleseHHIO
cyab(paTHOA Ccephl;

6) nocne CIJaBJeHHs HaBeCKH € MJIaBHEM; NPH 3TOM CyJb(HAHAA
cepa MOJIHOCTBIO OKHCJISIETCS B CyJb(aTHYIO H obllee cOlepXKaHHE ce-
pPBl B BHIE CEPHOrO aHTHAPHAA ONPEAeSIOT, KaK H3JIOXKCHO BHILIE.
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ConepxaHHe B ILIAKONOPTJAaHALEMEHTaX CyJabQHIHOA cepH (S)
B [IPOLEHTaX BHIYHCAAIOT N0 dopMmyJre

S= (Sos o6y — Sos pacrn) * 0947

rae SOsoom — cymMapHOe cojep:aHHe cephl B Buae SO; mocie OKH-
caennst cyabduaHoR cepul B Y;
SO3pacrs — colepkanne cynabdaTHol ceprl B %;
0,4 — ko3 dunuenT mepecueta CyJb(aTHOH CEpPH Ha CyJb-
buanyIO.

NpuMeuanne. Copepxande cyabHAHON cepH B IIJaKax MoXeT OHTb Om-
pexneneso no I'OCT 9552—76.

2.11. OnpeneneHHe cOJepKaHHS CEDHOTO AaHTHIA-
PHAa KAaTHOHHTOBHM METOAOM

Ilpuunun meroma. 151 MOJHOTO pPacTBOPEHHs THICa NMpoGy LeMeH-
Ta CHauasJa B36aJTHBAIOT C BOJOH, a 3aTeM HEPACTBOPHMBIH OCTATOK
OpOMBIBAlOT GOpHO# KHcaoTOH. IIpH HanHuHH B rHnce TPYAHOPacTBO-
puMbix ¢opMm cyabdara Kaiabuusa npoly lieMeHTa B36aJTHBAIOT C BO-
ol B cMecH ¢ KaTHoHuTOM B H-dopme, a 3ateM, Kak H B IIepBOM CJy-
9ae, HEPACTBOPHMHIH OCTAaTOK NpPOMbIBalOT OopHO# Kucjorofi. I[lpm
9TOM pacTBOpsieTcsl BeChb FHIC H YaCTHYHO CHJIHKATHl KaJblHs.

[1pu mponyckaHHH (GHABTPATa Yepe3 KAaTHOHHTOBYIO KOJIOHKY MpH-
CYTCTBYIOLIHE B HeM KAaTHOHBI HOTJIOLIAIOTCS KAaTHOHHTOBOH CMOJIOH, a
o6pasoBaBuiasicsi B pe3y/bTaTe HOHHOro oOMeHa CepHas KHCJOTa OT-
THTPOBBIBAETCS ILEJIOYbIO.

Haxoapsmuecss B pactBope GopHasi H KpeMHHeBash KHCJOTH, a Tak-
JKe CepoBOJOpOAHAas KHCJIOTa, B CJydyae HaJIHUHs CyJb(HAOB, HE THT-
PYyIOTCS IIeJIOYbi0 B NPHCYTCTBHH HHIAHKATOPA METHJIOBOIO OPaHIKEBO-
IO M He MeIIalOT ONpefesIeHHIO COAepKaHHs cyJbdaTHOi cepHl, obyc-
JIOBJIEHHOTO HaJIHYHEM THIICA.

2.11.1. llpumensemsie peaxkTugel, pacTéops. 1 annaparypa

Kucsiora 6opuasi no TOCT 9656—75, 5% -HEli pacTBOp.

Kucaora masenesast mo TOCT 22180—76, 109% -Hblfi pacTBop HJH
aMMOHHA maBeaeBokucabiil o TOCT 5712—78, 4% -Heifi pacTBOp.

Amwmuax soaubiii no TOCT 3760—79, 10%-He1 pacTBOp.

Harpus ruzpar okucu no 'OCT 4328—77, 0,1 1 THTpOBaHHHHA
pacTBop.

MeTtunoBbiit opanxeBnit (unaukatop) no 'OCT 10816—64, 0,1'%-
HBI pacTBOP.

Kucaora coasinas no TOCT 3118—77, pactsop 1:3.

KartuonutoBass cmona KVY-1, CBC, CBCP, KY-2, CIIB u zxp. B
H-¢popme; roroBst caenyomum 06pa3oM: KaTHOHHTOBYIO cMoay (Ka-
THOHHT) mnocjae 6—8 y 3amaynBaHHSI B BOJE NOMENIAlOT B BOPOHKY, B
HHXKHEH YacTH KOTOpO# HaxXONUTCA CTeK/JsiHHas BaTta. [IpoMHBalOT
KaTHOHHT 3—4 pa3a pacTBOPOM COJISTHOM KHCJOTHI AJisi HAaCHILUIEHHS
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€ro BOJAOPOJAHBIMH HOHAMH, NOCJE Yero MPOMBIBAIOT AHCTHJJIMPOBaH-
HO#l BOMOH 70 HCUE3HOBEHHs KHMCJOH peaklHH NPOMBIBHBIX BOZA (mpo-
6a HHAMKAaTOPOM METHJOBLIM OpaHKeBbiM). XpaHAT BJAaXHBIH KaTHO-

HuT B H-bopMme B Ganke c npoGkoil.

Honoo6mMenHas KOJOHKA ¢ KaTuoHHTOBOH cmonofi KV¥V-1, CBC,

CBCP, K¥-2, CAB n np. (ueprt. 2).

Honoo6MenHy10 KOJIOHKY 3aIOJHS-
IOT KaTHOHHTOBOH CMOJIOH (KaTHOHH-
tom) B H-dopme, ormuTON OT CBO-
6onno# KucjaoTH. CMOJy mNepeHOCsT
B KOJNIOHKY MaJIeHbKHMH HNOPLHSAMH.
B HHXKHeH 4acTH KOJOHKH NMOMEIaloT
CTEeKJSIHHYIO BaTy, MOBEpX Hee CMOJY,
a HajJ HeH cTeKJsIHHble OYyCHHKH HJIH
BaTy, KOTOpHe He HalT CMoJe B3MYy-
YHBATbCA NPH HaJHBAaHHH PaCTBOPOB.
Hy>xHO caexuTh 3a TeM, 4TOGH 3epHa
KaTHOHHTa JIOKHJHCb IVIOTHO APYT K
apyry. IlysHppKH H NIpOCJOHKH BO3-
JyXa yMeHBIIAlOT OOMEHHYI0 eMKOCTb
KaTHOHHTA. KOJIOHKY 3amo/IHAI0T HM
Ha 0,5 cM HH¥Ke YypPOBHS BBIXOZHOTO
oTBepcTHa 6okoBoit Tpyb6ku. Ilocae
4—6 onpeneJeHHH HJIH IO OKOHYAHHH

pabouero AHS KaTHOHHT pereHepupy-

I0T PacTBOPOM COJISTHOH KHCJOTH H
2—3 pasa npommuBaloT Bonoii. Ilepen
Ha4yaJIoM HOBOTO ONpeJeJeHHd MocJe
pereHepalvl KaTHOHHTa HEOOGXOJHMO
CHOBa MNPOMBITE KOJOHKY A0 OTpHUa-
TeJIbHOf peakuuH Ha kucjory. Jlas
BLISICHEHHS] BO3MOJKHOCTH IPOJOJIXKe-
HHS HCMOJIb30BAaHHsI KOJIOHKH Oe3 pe-
TeHepalUHH KaTHOHHTa INPOBOJAT HC-
NBITAHHE OTTHTPOBAHHOro ¢uibTpaTa
Ha TIPHCYTCTBHE HOHOB KaJjbuus., Has
9TOTO K PacTBOpy TMOCJe Onpenede-
HHS COJI€PKAaHHS CePHOTrO aHTHIPHIA
106aBaS0T 5—6 MJ 1 aBeJeBOKHCIIO-
ro aMMOHHS MJIH 1 aBeJIeBOH KHCJOTHI

HoHoob6MeHHasA KOJIOHKa

20-25

60-65 _,
I
= =S 3
| :
|
2 2 | @7-10
<+
] ——\ ;
S
=+ =
T
S
15-20

1 — apanmsEpyeMunft pacTBop; 2 —
KaTHOHHTOBas CMOnAa; 3 — CTEKAsH-
Has Barta

YepT. 2

H pacTBOPa aMMHaKa A0 HEATpaJbHOH peakuuu H HarpeBaioT. Ecinm
pacTBOp OCTaercsi MNpPO3pauyHbIM, KOJOHKOH MOXKHO IPOJAOJKATh
noJib30BaThes. [lomyTHeHHe pacTBOpa yKasblBaeT Ha HEOOXOLHMOCTB

HEMEJJICHHOH pereHepanuH KOJIOHKH
aHajusa.

W TOBTOPEHHS MNpenhAyHIero
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2.11.2. liposedenue anarusa

Hasecky 0,5 r neMenTa moMeIlaioT B CyXOi CTaKaH BMECTHMOCTHIO
150 ma u oGpabaThiBaloT 25 MJ BOXLI NPH HENPEPHIBHOM IE€PEMENIH-
BanuH B TeueHue 10 muH. [IpH HaMMUHE B LleMeHTe MaJOpacTBOPHMbIX
dopm cyabtdara Kaabluusa HaBecKy 0,5 I IeMeHTa CMELIHBAIOT € 3 T Ka-
THOHHTAa B H-opme, oGpabareiBaioT 25 MJ BOJAbl NPH HENPEPHIBHOM
fiepeMemnHnBanud B teueHHe 10 MuH. PacTBOpy, MOJYUeHHOMY O mep-
BOMY HJH BTOpPOMY cnocofy, JHdalOT OTCTOATBCA JAO MPOCBETJIEHHS H
DHALTPYIOT Yepe3 HemJNOTHHA ¢(uiabTp. HepacTBOpHMELT OCTAaTOK NHpO-
MBIBAIOT pacTBOpOM GOpHON KHCJOTH 3—4 pasa AekaHtanHed H 4—5
pas Ha ¢uabTpe. Uepe3 OTMBITYIO OT KHCJOTH KOJIOHKY MpPONYCKalOT
OCHQBHOfl PacTBOp H NPOMBIBHBIE BOAH HEGOJbIIUMY MOPUHSMH NO Me-
pe mocTynjieHHs ¢(HAbTpaTa B NOACTABJIEHHBIH CTaKaHYHK CO CKOPO-
CTBIO OKO0JIO 4 MJI/MHH.

Ilocae sToro xaTHOHHT NMPOMBIBAIOT 2—3 pasa Bomo#l. PuabTpar C
fIDOMBIBHHIMH BOJaMH CcOOHPAaIOT B KOHHYECKYIO KOJOy BMECTHMOCTBHIO
250 mu. O6wnit o6beM pacTBopa NHOCJe NPONYCKAHHS uepe3 KOJNOHKY
cocrtasager okoao 100 ma. IToaydeHHBIfi mOCje KaTHOHHOro oOMeHa
PacTBOp THTPYIOT PacTBOPOM €AKOTO HaTpa IO HHIHKATOPY METHJIO-
BOMY OpaHXKeBOMY. .

Conepxanue cepHoro anruapuia (SO;) B mpoueHTax BHIYHCIASIOT
110 dopmyJe

V.0,004.K- 100
SO, = =,
M
rie V—o6bem 0,1 H pacTBopa Lie/ouH, MOIIEALIHA HAa THTPOBaHHE
CEepPHOH KHCJOTH, MJI;
K —nonpaska k tutpy 0,1 H pacTBOpa HIE/NOYH;

M — naBecka neMenra, T,

0,004 — kosH4YecTBO CepHOro aHTHAPHAA, COOTBeTCTByLlee 1 Ma
toyHo 0,1 H pacTBOpa meJOYH, .

Onpefesenne coRepiKaHHs CEPHOrO AHTHAPHAA B THICE cjaelayeT
BHINONHNATL, H3 HaBeckd 0,1 r mo meroaukKe IJd MaJoOpacTBOPHMBIX
¢opM cynbpaTa KajabLHs.

Mpumewanus:

1. Pesynbraru Onpene/ieHns1 COAEPXKAHHA CEPHOrO aHTHAPHAA KAaTHOHHTOBHIM Me-
TOAOM [OJDKHB NEePHOAHYECKH NPOBEPATHCS BeCOBHM MeToxoM mo n. 2.10.

2. B cayyae OTCYTCTBHSI KOJIOHKH paspelllaeTcsi NDHMeHSTb OGHIUHYIO GIOpETKY
#a 50 mu. Ilpu stom HeoGx0onHMO CHEAHTb 3a TeM, YTOOH YPOBeHb JKHIKOCTH B 6i0-
perke Bcerjia Ghijl BHILIE CJIOS KATHOHATOBOR CMOJH (KaTHOHHT).

3. ﬂ.’lﬂ pereHepandn KaTHOHHTa, CMEHIAHHOrO C IeMEHTOM, €ero OTMHBAIT OT
HemeHta Boxofi Ha cure 0,2 MM H cHOBa mnepeBoaat Ha H-dopmy c nomombio
PacTBOpa COJNSHOA KHCJOTH.

2.12. Onpenenenne cogepXaHHST OKHCel HAaTpHA
# KaJHg NJAaMEeHHODOTOMETPHUYECKHM METOAOM

IIpunmun meroga. OCHOBOA MIaMeHHOPOTOMETPHYECKOTO MeTOXa
SIBJISIETCS HENOCPEeJCTBEHHOe H3MEpPeHHe HHTEHCHBHOCTH CIeKTpaJbHO-
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ro H3JyUYeHHs! 3JIEMEHTOB, ONpEeAE/sAeMbiX H3 aHAJIH3HPYEMHIX PacTBO-
poB, BBOXHMBIX B IJIaMsi KaK B HCTOYHHK B036yxkzaenusi. doromerpu-
YyecKHe H3MepeHHs BEJHYHHH H3JIy4eHHs 3JeMEHTOB, TEPMHYECKH BO3~
OyxAaeMbIX B I1AMEHH, TO3BOJISIOT KOJIHYECTBEHHO ONMPENENISiTh HX CO-
Jep:XaHHe B aHAJH3HPYeMbIX pacTBopax. M3siyuenne HaTpusi ¢ AJHHOHK

BosiHH 5890—5895A u kKaams 7665—7699A Brizensercss HHTEpEpeH-
IHOHHBIMH CBeTO(GHJBbTPAMH € MaKCHMyMaMH NpONyCKaHHs, COBIa-
JalOUHMH C JJHHAMH BOJH H3MePSieMhX H3JyYeHHH.

IlpucyTcTBHE B pacTBOpe aJIOMHHHS, Keje3a H MarHusi NpakTHye-
CKH He BJMsSieT Ha OnpejJesieHHe COJAEepPXKaHHS INEeJOYHHIX OKHCJIOB B
LeMeHTaX; HaTPHil H KaJuii TakxXe He OKa3biBAlOT BJIHSHHA Ha TOY-
HOCTb OTpe/esIeHHs] KaXKA0ro H3 HHX.

IlpucyTcTBHe B pacTBOpe KaJblusg MPHBOAHT K 3aBHILIEHHIO Pe3yJb«
TAaTOB ONpeAeJeHHS HATPHA BCJEACTBHE HeJOCTAaTOYHOH MOHOXpOMa-
THYHOCTH CBeTO(QHJbTPA, NMPONYCKAIOIEro He TOJbKO H3Jy4YeHHe HaT-
PHSI, HO M YAaCTHYHO HaJjlaralolleecsi Ha Hero H3JyueHHe KaJlblHs B 06-

<
JaactH 5500—6150A.

Jlns HCKIIOYEeHHSI MeIIalolero BJHSAHHS Kajbliug npu pabore C
alleTHJIEHOBHIM IIaMEHEeM YUYHTBHIBAIOT H KOMIEHCHPYIOT ()OTOTOK, BHI-
3BaHHBI €ro HajJydeHHeM; NpH paboTe ¢ mponaH-GyTaHOBBIM IJIaMe-
HeM NePeBOJAAT KaJblHil B TPyJAHOJeTy4Yee H MaJOJHCCOLHHPYeMOe CO-
eJHHeHHe— ocdar KanbuusA. B nocieaHeMm ciayuae B 3TaJIOHHbiE H
aHaJIH3HPYEMbie PaCTBOPH BBOAAT (ochaT aMMOHHS.

2.12.1. Ilpumersnemsie peaxrTussl, pacTeopel. U annaparypa

Kucaora  ¢TopucroBogopoiHass  (MJaBHKOBas) no TOCT
10484—78, 40% -um1it pacTBOP.

Kucaora cepuas no 'OCT 4204—77, naotHocToio 1,84.

Kucaora coasinas no 'OCT 3118—77, nnotHoctsio 1,19 u ee pac-
TBOp 1:3.

Ammonuii gropuctsii mo FOCT 4518—75.

AmMounH# (ocdopHOKHCABIT ogHo3aMemenHbi no TOCT 3771—74.

CMech IJIl CIVIABJICHHS; TOTOBSIT CJAEAYyOIHM 06pa3oM: 4 BeCOBHE
9acTH JHTHA yraekucjoro no MPTY 6—09—4806—67 u 6 BecoBmix
vacreit Gopuo#t kucaoTh no [OCT 9656—75 TimiaTesbHO CMEIIHBAIOT
B ¢apdoposoii crynke. [lonyueHHyI0 cMeCh BHCYIIHBAIOT B CYIIHJIBHOM
mwKady npu temneparype 160—200°C B Teuenne 2 4y, 3aTeM pacTHpa-
10T B papdopoBofi CTynKe H CMEIUHBAIOT ¢ 1 BECOBOH YaCThIO OKHCJIH-
TeNss — aMMOHHsI a3oTHOKHcjaoro no I'OCT 22867—77. Ecam Ttakas
cMech NPH CIVIAaBJICHHH BCIOYYHBAeTCSl HJH pPa3bpH3ruBaeTcs, TO €€
clelyeT ellle pa3 BRICYIIHTb H NPH PacTHPAaHHH CHOBAa NOOaBHTb OKHC-
JIUTENb,

PactBop /i KOMIEHCAlHH OKHCH KaJbLHs, COAEpPKAlHiA OKOJO
1000 Mr okuCH KaabliHg B 1 J BOAH; FOTOBAT CJeAyIOLIHM 06pasoM:
HaBecKy 2 r Kaabuu#l xjJopuctoro niaasjesoro no I'OCT 4460—77 pa-
CTBOPSAIIOT B 1 J1 BOAH H THIATEeJbHO BEPEMELIHBAIOT.
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Hartpuit xaopucthiii 6espopuniii mo I'OCT 4233—77, 0,4 u pac-
TBOP; FOTOBAT H3 (PHKCaHAJA.

Kanuit xnopucthiii 6espoansiit no 'OCT 4234—77, 0,4 u pactsop;
TOTOBAT H3 (PHKCaHaJja.

CraujapTubiii pactBop, cofepxamuit 1000 mr Na,O u 1000 wmr
K:O B 1 2i; roTOBAT cileAyiouluM o0pasoM: CHyCKalOT H3 GIOPETOK
40,35 ma 0,4 H pacTBOpa XJopHcTOro HaTpus H 26,55 ma 0,4 H pac-
TBOpPA XJIODHCTOrO Kasiusi B MepHYyl0 Koa0y BMecTHMocTbio 500 mu,
pa36aBJsiOT BOJOH JO METKH H XOPOIIO IePEeMEeIIHBaIOT.

Ilnamennnii dotomerp.

MaruuTHasi Meliaika ¢ NOAZOTPEBOM.

IToctpoenne rpagyupoBouHoro rpacduka. I'paduk crposT, HCmonb-
3ysl CTaHJapTHHIA pPacTBOpP, IO CEPHH 3TaJOHHBIX PacTBOPOB C pas-
JIMYHOH KOHIEHTPalHeH LIeJOYHBIX OKHCJIOB H IMOCTOSIHHOH KOHLEHTpa-
LHell BCeX peareHToB, COAepxkKaluxcsi B (GOTOMETPHPYEMOM pacTBope
o6pasia.

dTajoHHbIe PAaCTBOPH, colepKauine mo 1; 2; 4; 8; 10; 20; 40; 80 u
100 mr/n oxkuceit HaTpHA H KaJHs, TOTOBAT cJeAylomiuM oGpasom. B
MepHble KOO BMecTHMOCTbIO 500 MJ mocjefoBaTeNbHO NPHJAHBAIOT
0,5; 1; 2; 4; 5; 10; 20; 40; 50 mMa cranaapTHOro pacrBopa. B kaxayio
H3 K046 J00aBJMIOT N0 2 MJ coasHON KHCHOTH H 0,5 I conH oxHO3a-
MeLIeHHOTO (OCHOPHOKHCIOrO aMMOHHS B CJydae pasJoKeHHs NMpoOh
CMeCbi0 MJABHKOBOH H CepHOfl KHCAOT, u60 nmo 1 r cMecH AJsi cliaB-
JeHus, no 50 MJa pacTBOpa COJIAHOH KHCJAOTH H no 0,5 r cosH omHO-
3aMelleHHOre (GoCGOPHOKHCIOT0 aMMOHHSI B CJyuYae CIIaBJIEHHS aHa-
JIM3HPYeMbIX 00pa3loB CO CMeChIO YIVIEKHCJIOrO JIHTHA ¥ GOPHOH KHC-
JoTel. PactBops B Kosmbax pas30aBJsiOT BOAOH JO METKH H XOPOLIO
HepeMeIlnBaloT. JTaJOHHBE PAacTBOPH HAJHBAIOT B (appopoBbie THr-
JIH HJH XMMHYECKHE CTaKaHYHKH BMECTHMOCTbIO 50 MJ H HPOH3BOASAT
3aMephbl Ha MJaMeHHOM (OTOMETpe B COOTBETCTBHH C HMeIOUIeHCS OpH
HEM HHCTPYKIIHEH.

IlepBriM mpomyckailoT 3TajioH ¢ KoHuHeHTpainueit 100 mr/a okuceil
HaTpPHS H KaJHSl H YCTAHABJHBAIOT JHadparMy Ha CBeTOQHIbTPE Ta-
KHM o6pas3oM, 4ToObl yKasaTeJb rajJpBaHoMerpa GblJ Ha MaKCHMaJb-
HOM JeJIeHHH IKaJbl. Bo BpeMms Bcex NasnbHEHIIHX H3MEPeHHH MOJIOo-
JKeHHe JHadparMbl He MeHsoT. Ilepen nanbHeAUIHMH H3MEpEHHSIMH
TUIAaTeJbHO NMPOMBIBAIOT PACHBLIHTENbL BOAOH N0 yCTAHOBKH yKasaTess
ralbBaHOMETPa Ha HyJieBOe JeJieHHe WKaJsl. 3areM NOCJAed0BaTesbHO
3aMepsIIOT HHTEHCHBHOCTH H3JY4YEeHHH S5TaJIOHHBIX Npo6 C KOHUEHTpa-
LHSMH LIEJOYHBIX OKHCJAOB OT 1 xo 100 mr/a. Dta omepauus cHavaJja
BHINIOJIHAETCS [JISl HATPHA C COOTBETCTBYIOLIMM CBETO(GHJIbTPOM, a 3a-
TeM — Aas Kaaus. Ilo mosyyeHHBIM NOKa3aHHSIM TaJbBaHOMeTpPa H
KOHIEHTPAaUHAM 3TaJOHHLIX PacTBOPOB CTPOST IpaldyHPOBOYHBIE Ipa-
(HKH 1719 OKHCell HaTPHA H KaJiHs, OTKJIAaJABBas 10 OCH abCUHCC KOH-
LEeHTPaLHH PacTBOPOB B MT/J, a MO OCH OpJAHHAT — COOTBETCTBYIOLIHE
HM OTCUeTHl IO IIKaJe rajJbBaHOMeTpa.
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2.12.2. Onpedesenue codeprcanus OKucell HATPUS U KAAUA PASAO-
sceruem npobol 8 cMmecu CepHOLl u NAABUKOBOU KUCAOT

Hapecky 0,5 r 1emMeHTa CMauHBaOT B IJIATHHOBOM THIJIE HJIH Uall-
Ke HeCKOJIbKHMH KanyigaMH BOJABI, npubaBasior 20 xamesnb CEpPHOH KHC-
Jotel ¥ 10—12 MJ1 N1aBHKOBOH KHCJOTH (NPH OTCYTCTBHH IJ1aBHKOBOWH
KHCJIOTH MOXHO 6paTh 0,3 r cOJH QTOPHCTOrO aMMOHHS ).

OCTOpOXKHO NepeMelinBasi COLEPKHMOe THIJIS [VIATHHOBBIM IlIAaTe-
JieM H, He BbIHHMas €ro, MepeHOCAT THreJib Ha HepacKalJleHHYlo Necod-
Hywo Oanwo. Ilpy mepHoanyeckoM NepeMeIUHBAHHH IVIATHHOBBIM IINa-
TeJIeM OTTOHSIOT (TOPHIA KPEMHHS H H3OBITOK (PTOPHCTOrO BOAOPOAA.
Ilpu nosBiaeHun OesbIX MAapOB CEPHOrO AHTHADHAA NEPEHOCST THrEJb
Ha GoJjee ropsiyee MecTo necoyHoii 6aHH H HArpeBalT [0 MOJHOIO
YIaNeHHs1 CEepPHOTro aHruiapuia. K CyxoMy oCTaTKy NpHJHBAOT 2 MJ
COJNISTHOH KHCJIOTH H TIIaTesibHO 00pabarhiBalOT ropsueii BOAOH B THI-
Jie, Pa3jaBJ/IHBas CIJIIOLIEHHBIM KOHLOM CTEKJSHHOH NaJIO4KH BCe KO-
MOYKH. PacTBOp QHABTPYJOT uepe3 IJVIOTHHIE (HJALTD B MepPHYIO KOJOY
BMecTHMOCTBIO 500 MJI, mpoMbiBas ropsgell BONOH THreJb H OCaXoOK
Ha ¢uabTpe 10—12 pas. Pacteop B Kos6e 0X/J1aXKAaIOT, AOJIHBAIOT OO
MEeTKH BOAOH H XOpPOLIO INepeMelnBalor.

doToMeTpHPOBaHHE aHANH3HPYeMbIX 06pas3loOB NPOBOLAHTCS TakK Ke,
KaK 3TO ONHCAaHO NIPH NMOCTpoeHHH rpaguka. [IpoBelenne aHaamusa
CKJIa/biBaeTCs H3 3aMepoB HHTEeHCHBHOCTeH uaiayueHHs Na,O u K,O
B 3TAJOHHHIX H aHAJH3HPYeMBIX PacTBOPax H NOCTPOEHHs rpadHKOB.

Conepxanve NaO mnu K,O (R;O) B mpouenTax BBIYHCJAIOT IO

dopmyae
My- V. 100
M +1000 . 1000 ’

raie M;— xonnuectBo KO uan NagO, HafinenHoe mo rpacduxy, Mr/mi;
V — o6muit o6peM aHaJH3HPYEMOTO PacTBOpa, MJ;
M — naBecka LeMeHTa, T.
2.12.3. Onpedeaserue codepocanus oxkucell HATPUS u KaAus CRAAS-
AeHuem npobel ¢ GOPHO-AUTUEBOL CMECHIO
Hapecky uemenTa 0,5 r nmomemnaioT B INIaTHHOBBI THreJb, Tiia-
TEJIbHO MepeMeluBaioT ¢ 1 T cMecCH AJf -ChAaBJeHHS H CIJIAaBJSIOT B
mMydeabHOl neun npu temmeparype 900—950°C B Teuenue 5—7 MHH.
CnaaB 0x71axkZaloT Ha BO3AyXe H pacTBOPAT B 50 MJ pactsopa cois-
HOH KHCJOTHL Ha MAarHuTHOH MelllajKe C IOJOTPeBOM B  TeyeHHe
20—25 wmuH. PacTBOp mepeHOCAT B MEPHYIO KOJOYy BMECTHMOCTBIO
500 ma, oxaaxzawt, xo6aBasioT 0,5 I COJMH ONHO3AMELIEHHOTO (OC-
()OPHOKHCJIOIO aMMOHHS, pa30aBJasOT BOJOH OO MeTKH, TUIATEJbHO
nepeMemuBaoT, GOTOMETPHPYIOT H BHUHCJSAIOT colepxkaHue Na,O H
K20 B npouenrtax mo m. 2.12.2.
IMpameuanue Ilpr pabore c aueTHNCHOBHM NJaMedeM (ochar amMMoHHA B

PacTBOpH He n06aBagA0T, a NPHMEHAIOT ONTHYCCKYIO KOMIIEHCALHIO NOMeX OT Kadb-
1HA.

R,0 =
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2.13. OnpenenenHe cogepxXaHHs CBOOGOXHOH OKH-
CH KaJblLHuf B KJIHHKepe
2.13.1. [Ipumensemoie peaxTusst u pacreopet

CoupT >THIOBHIEA pekTHOHKOBaHHHH mo I'OCT 5962—67; cnupt
oTHJIOBH# cHHTeTHYecKHA mo ['OCT 11547—80 maH CNHPT rHAPOJIH3-
Hefi rexauueckuii no I'OCT 17299—78, roroBsAT aGCOMOTHH CHHPT
cleAyOmHM 0Gpas3oM: B KPYIJIOLOHHYIO KOJOY BMECTHMOCTBIO 3 JI
HaCHIMAIOT JI0 MOJIOBHHEL CBEXYIO, XOPOIIO 000XKKEHHYI0 H3BECTb U 3a-
JIHBAIOT GoJsiee NMOJIOBHHHE KOJIOBI 9THJOBBIM ciupToM. CIHPT HacTauBa-
IOT HajJ u3BecThlo B TeueHHe 1—2 cytok. Kosnba jnosxkHa OHTH NIOTHO
3aKprITa Npo6KOH C xJopKanbuueBoi Tpy6koid. Ilo mcreuennu atoro
BpPEMEHH KOJIOy COeZHHAIOT C OOpaTHHIM XOJIOAHJIbHHKOM, CTaBAT Ha
KHIALYI0 BOJSHYIO GaHI0 H KHOSTAT CIHPT B TedeHHe 5—6 u. Bceaen-
CTBHE JIETKOH BOCIIAMEHSIEMOCTH CIMPTa HarpeBaHHe Ha BOASHOH 6a-
He JOJIXKHO NPOHU3BOAHTHCS 3JeKTpHUecKHM npubGopoM. Ilo okoHuanHH
KHNSYEHHS] CHEMAIOT OOPATHHI XOJOAHJBHHK H 3aKPHIBAIOT KOJGY
KayuyKoBO# NpoOKO# ¢ ABYMsi OTBEPCTHSIMH. B 0fHO oTBepcTHE BCTaB-
Jsiior TepmomeTp Ha 100°C, a B Apyroe — H30THYTyIO TpYOKy, npH IO-
MOIIM KOTOPOH NMPHCOEAHHSIOT KOJOY K XOJOAHJbHHKY JInOuxa, H OT-
TOHSIIOT CIHPT, NPOH3BOJAS HAarpeBaHHE Ha KHNAIIeH BOAsiHOH OaHe.

JucTunasT co6upaloT B CyXyl0 KoJOy BMECTHMOCTbIO 1 JI, 3aKpHI-
TYI0 OpOOKOH C ABYMSI OTBEPCTHSIMH. B OZHO OTBepcTHE BCTaBJSIOT
¢opuToce, MPH NOMOIIH KOTOPOTO KOJIOa COeJHHSIETCS C XOJOAHJbHHU-
KOM, BO BTOpPOE — XJIOpKaJsbliHeByIo -TpyOKy. [lepBoimu 15—20 ma me-
PerHaHHOrO CIHPTa CHOJAcKHBAalOT mpHeMHHK. Ilocaegnne mopuuu or-
roHa (oxkosno 20 MJ) TakKe He NPHMEHSIOT AJs IPHTOTOBJEHHs pac-
TBOpa.

ITonyuennblii Ge3BOJAHBIA CIHPT OXJaXAalOT XOJOAHOH BOJAOH J0O
15°C u nposepsitor cnupToMeTpoM. Ecan cnuHpT oKaxercs He 99—100-
rPafyCHBIM, €r0 BTOPDHYHO HAaCTaHBAalOT HaJ NPOKAaJIEHHOH H3BECTHIO,
KaK YKasaHO BHIIIE, H OTTOHSIOT.

ITonyuennblit Ge3BOAHBIA CHHPT COXPaHSIOT B CKJSHKAX, 3aKphiBa-
10T UX Npo6KaMH H napadHHHPYIOT.

Taunepun mo T'OCT 6259—75; roToBAT Ge3BOJHBIA IVIHUEPHH Cle-
nytomum o6pasom: 250—300 My riaHuepHHA HANHBAIOT B CTaKaH BMe-
ctuMocThio 500 MJI ¥ HarpeBalOT B TEYeHHe 3 4 IPH TeMmepartype
160—170°C. HarpeBanne NpOH3BOJAAT Ha JIEKTPHYECKOH IJIHTE C ac-
GecroBoii ceTkoii. TemnepaTrypy HIpOBepsiOT TEPMOMETPOM, ONyIIeH-
HHIM B raHiepHH. [IpH HarpeBaHHH IVIMIEDHH MOXKET CJeTKa MoxKel-
TeTb, HO 3TO He MemaeT onpepeieHuio. O6e3BOXEHHBIH H OXJaXAeH-
HBIfl TVIHIEPHH HePeJHBAIOT B TLIATENBHO BHICYIIEHHYIO KOOy BMECTH-
MocThbio 250—300 MJa M NJIOTHO 3aKPHIBAIOT KaydyKOBOH HPOOKOI.

CHupTO-TJIHIEPHHOBHH PacTBOPHTENb; TOTOBAT CJaeAylomuM obpa-
3oM: 200 mMa 6e3BOZHOrO IVIMLEPHHA HAJNHBAIOT B KOHHUYECKYIO KOJOY
HJIM CTaKaH, HarpeBaT X0 TeMnepatypn 100—125°C, mpu6aBasioT
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15 r BricymenHoro npu Temnepatype 130°C xjopucroro Gapust u pac-
TBOPAIOT €ro B IVIHLEepHHe. 3aTeM PAacTBOP OXJakKAAT H NPHOABJAIOT
1 a abcomotHOoro cnupra u okosao 0,1 r denondranenna nmo I'OCT
5850—72.

OOGHIYHO CHHPTO-TVIHLEPHHOBHIA PAaCTBOPHTE/Ib OBIBaeT CJlerKa KHC-
JbIM, o3ToMy fobaBuasoor 0,01 H cnHpTOBOi pPacTBOp €AKOro HaTpa Ao
cnabomesioyHoN peakuuH (GaexHo-posoBas OKpacka pactBopa). Ec-
M pacTBOP OKaxKeTcs IIEJOUHBIM (5pKO-pO30Basl OKpacka), ero Hefi-
TpauausyioT 0,1 H CIHPTOBHIM pacTBOPOM O€H3OHHOH KHCJOTH A0 CJa-
GoutenouHo# peakuud. CIHPTO-TJHIEPHHOBBIA PACTBOPHTENb COXpaHs-
IOT B CKJISIHKE C IIJIOTHO 3aKPHITOH Pe3HHOBOH NMpPOGKOIL

Kucaora Gensofinas mo 'OCT 10521—78, 0,1 u cnupToBOil pac-
TBOp. BeH30fiHYI0 KHCJIOTY CylIaT B TedeHHe 24 U B SKCHKAaTope Hal
cepHoO#i KHCJOTOR H pacTBOpsiloT 12,3 r B 1 i aGCOJIOTHOrO CHHPTA.

Has ycranoBku tHTpa 0,1 H cnupToBOro pactBopa GeH30HHOH KHC-
JIOTH NPHMEHSIOT CBEXeNPOKaJeHHYI0 OKHCb KaJblHs, HOJYYEHHYIO
NMpOKaJNHBaHHEM KaJblua yriaekucioro no OCT 4530—76 mpu TeMm-
neparype 950—1000°C B Teuenne 2—3 u. TmarTenbHO pacTHPAOT MO-
JIyYEHHYIO OKHCb KaJbllHsl, IEPEHOCAT ee B TOT XKe THIeJb, BHOBb IIPO-
KaJuBalT B TeueHHe 30 MHH H OXJaXZalOT B 3KCHKAaTOpe HAaX Hart-
POHHO# H3BECTHIO.

B cyxyio konnueckyio koaby BMecTHMocTbio 150 My HasnuBawT
30 MJ cOHPTO-TJIMLEPHHOBOIO PacTBOpHTEJs, 3aTeM OHICTPO OepyT Ha-
Becky 0,03—0,04 r cMeXenpoKaJieHHOfl OKHCH KaJblHs (IO PasHOCTH
B Macce B 3aKPHITOM CTaKaH4YHKe) H BHOCAT ee B KoaOy, KyAa nobas-
Jas10T 1 r npeaBapHTEJbHO NPOMBITOTO (COJISTHON KHCJIOTOH M BOXOi) H
IPOKaJIeHHOTO KPYNHO3ePHHCTOrO KBapleBOro mecka, Xopomo B36aJ-
THBAIOT W NPUCOEAMHSIOT KoJ6Yy K 00paTHOMY XOJOAHJbHHKY. Harpe-
BalOT IO KHIIEHHS ‘Ha 3JIeKTPHUYECKO# MJIHTKe ¢ acO6ecTOBOH CeTKOH H
KHISITAT JO NOSIBJEHHS] HHTEHCHBHO-DO30BOH OKPACKH pacTBopa. 3aTeM
K0JGY OTCOeAMHSIOT OT XOJIOAHJIbHHKA H TOTYaC Xe THTPYIOT ee co-
pepxumoe 0,1 H COHPTOBEIM pacTBOpOM OeH30/HOM KHCJOTH O CJa-
6opo3oBoii okpackn. CHOBa HMpPHCOEZHHAIOT KOJOY X 06paTHOMY X0JIO-
OHJBHHKY H KHOATAT pactBop. Harpesanue W THTPOBaHHME pacTBopa
NPOH3BOAAT A0 HCUE3HOBEHHS OKDacKH, He TMOsABJSIOIIEHCS NPH MO-
cienyiomeM HarpepaHuwH B TeueHne 20—30 mun. THTpOBaHHe cyHTa-
eTCsl 3aKOHUEHHBIM, €CJIH NPH HempepLBHOM KHISIYEHHH B TeUEHHE
30 MHH He MOSIBHTCS ci1abopo30Basi OKpacKa pacTBopa.

KosnuecTBO OKHCH KaabLHs, coorBercrBylomee 1 ma 0,1 u cnupto-
BOTO pacTBopa GeH30/HOA KHCIOTH B rpamMmax (7cao), BHIUHC/AIOT 1O
dopmyJe

Tcao = %,

rie M — naBecka OKHCH KaJIbllHs, T;
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V —o6bem 0,1 H pacTBOpa G€H30HHOH KMCJIOTH, NOWICAITHE Ha
THTPOBaHHe, MJI

YCTaHOBKa THTPa CYHTAETCS 3aKOHUEHHOH, €CJAH Pe3yJbTaThl Tpex
THTPOBaHH Jal0T pacxoxJAeHHs, He npeBumalouire 0,00005 r oxucm
KaJIbIiHs.

2.13.2. IIposedenue anaausa

0,1—0,5 r (8 saBucumocTH OT coaepxanusi CaOcpos) CBexeEH3-
MEJIBYEHHOTO KJIHHKEpa NOMENIaloT B KOHHUYECKYI0 KOJGY BMECTHMO-
ctpio 150 Ma u npubasasior 30 MJ CHHPTO-TIIHLEPHHOBOTO PaCTBOPH-
teast. CopepxuMoe KOa6b xopowo B36aitmBaior. Koaby PHCOCH-
HSIIOT K OOPDaTHOMY XOJOLHJBHHKY H KHIATAT JO MOSBJCHHS PO3OBOH
OKDaCKH pacTBOpa. 3aTeM OTCOEJHHSIOT KOJOY OT XOJOAH/JIbHHKA H
TOTYaC Xe THTPYIOT ropsuuil pactsop 0,1 H CIHPTOBHIM DPacTBOPOM
6eH30HHON KHCJIOTH. HarpeBanHe H THTPOBaHHE NpPOH3BOAAT N0 HC-
Ye3HOBEHHS OKDacKH, He MOABJAMIIEACH NpPH NOCAeLyloUleM Harpe-
Banuu B teuenHe 20—30 muH. Ilocse 3TOro THTPOBAHHE CUHTAIOT 3a-
KOHYEHHBIM.

Conepxanune cBobopuoii okucu KaabuHA (CaOcpos) B mpolleHTax
BRIYHCJSIOT N0 (opMyJie

V.T . 100
CaOcsoG = ____(%____’
rae V—ob6bem 0,1 H pacTBopa OeH3SOHHOH XHCJOTH, HOLICJALICH Ha
THTPOBaHHe, MJI;
Tcao — KOJHYECTBO OKHCH KaJbUHsA, coorBercrByiomee 1. ma 0,1 u
pacTtBopa GeH30HHOH KHCJOTH, T;
M — HaBecka IleMeHTa, T.

IlpuMeyanus:

1. OTx08l COHPTO-I/IHUEPHHOBOTO PacTBOPHTE/ISL cOOUPAIOT B GaHKY HAH CKJIAHKY
¢ npoOKOf, 3aTeM OTTOHAIOT NPH TeMIepatype 78° C, oxnaxpaior 6e3BOAHHI CIHPT
xoji01H0% Boxclt mo 15° C, nposepsior cnupromepoM. [Ipu 3TOM CHHPT, KaK IPaBHAO,
noxyuaercss aGCOMIOTHBIT H MOXKeT GHITb HCIIOJb30BaH AJfA PaGOTHL.

2. Cuaeayer uMeTb B BHLY, UTO IpH aHajH3e JeXaJorc KIHNHKepa, HApALy ¢
CaOcros 10 H3TOKEHHOMY METORY Ompeje seTcss H COJep:aHHe THAPATA OKHCH
KaJplus.

3. Ilpu onpesetenun cojepkKaHus CBOGOAHON H3BECTH B THAPATHPOBAHHEIX Ile-
MEHTaxX HJIH KiHHKepax noJyyeHusiil pesyistaT CaOcsos HEOGXOAHMO NEPECYHTATH HA
THIpAT OKHCH KaJbliuf yMHOXeHHeM Ha Kosdduument 1,32.

2.14. Onpegenenue copepxaHusg OKHcCH OGapusa B
GapuificopepXaluXx NOPTHAAHALUEMEHTAX

JJis onpeneneHHS CONEPIKAHHSI OCHOBHBIX KOMIOHEHTOB HaBeCKY
OapuiicofepxKallero LeMeHTa CIVIABJSIOT CO CMEChI0 COAB H OypH H
BHIIL(EJIAYHBAIOT TEIJILIM PaCTBOPOM COJISSHOH KHCJIOTHL. BO03MOKHOE
YaCTHYHOE BHITAfE€HHE OCaJKa CePHOKHCJOro GapHs He BJIMSAET Ha Bhl-
nosHenwe anaju3a. [IpucyrcTBylomiasi B LeMeHTe KPEMHEKHCJIOTa B
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LaHHBIX YCJOBHSIX HaXOAHTCS B pacTBopuMoii ¢opMe H He Melnaer
BECOBOMY OIpe/IeJIEHHIO COJIeP2KaHHsI OKHCH GapHs.

2.14.1. IIpumensemoie peaxTusgs. U pacTeopol

IlnaBens; roToBsAT No m. 2.9.

Kucaora cepras mo IT'OCT 4204—77, 5%-Hbl#i pacTBOp.

Kucnora coasiuas mo T'OCT 3118—77, nmotHocteio 1,19 u ee pa-
crBop 1:3.

Ammuak sogamii no T'OCT 3760—79, 10%-uui#i pacTBop.

Cepe6po asornokucaoe no ['OCT 1277—75, 1%-ueili pacTBop.

2.14.2. [Iposedenue anarusa

Hagecky 0,5 r nemMenrta cniaBisioT ¢ 2 T IJIaBHs, NOCJe OXJax/Ie-
HHfl CIVIaB BllenauHBaioT 40—50 MJa  TEmJIOrO pacTBOpa COMSHOH
KHCJIOTH B cTaKaHe BMecTHMocTbio 300—400 MJ 20 mOJHOrO pacTBO-
penus. IToayuennni pactBop pas6asasior Bogo#t g0 200—250 mJ, ne
o6Gpaliasi BHHMaHHs1 Ha BHIABLIHH OCaZOK CEPHOKHCJIOro Gapusi, HEHT-
pajH3yIOT aMMHAKOM IO MOSBJIEHHS Jerkof MYTH HADOOKHCeH, KOTo-
PyI0O pPacTBODPSIOT HECKOJBbKHMH KalJISIMH COJISIHOR KHCJIOTH H H00aB-
JSI0T H3OBITOK 3TOH 2Ke KHCJOTH B 2 MJI

3aTeM pacTBOp HarpeBaiOT A0 KHNeHHs, 106aBago0T 15 Ma ropsige-
ro pacTBOpa CEPHOH KHCJOTH H KHNATAT B TedeHHe 2—3 MHH. PacTsop
¢ 0CaJKOM BEIAEPKHBAIOT B TEIJIOM MeCTe JO TeX NOp, MOKa XKHAKOCTb
Hal 0CaJKOM He CTaHeT NpO3payHOH, 3aTeM (HJILTPYIOT 4Yepe3 [ABOMH-
HO# NJIOTHHIH (QUABTP H NPOMBIBAIOT ropsiueli BOJAOA A0 HCUE3HOBEHHS
peakuuH Ha HOH xJopa. Ocajgok BMecTe ¢ (QHIBYPOM MEPEHOCAT B
IpeJBapHTENbHO NPOKAJEeHHBIA H B3BelleHHHH (appopoBHIH THreb,
NOJACYIIHBAIOT, 030J410T H NPOKaNHBAIOT B TeueHHe 20—30 MHH B My-
¢derpHON meunw mpu Temnepatype 800—850° C. Tureap oxnaxAamoT B
3KCHKAaTOpe H B3BELIHBAIOT. Hpoxanusar—me TMOBTOPAIOT 10 MNOJYUYCHHSA
TIOCTOSIHHOR MaccHl.

Conepxanue okucH Gapus (BaO) B mpolenTax BBIYHCJASAIOT IO
dopmyne

BaO — Ma0.657 - 100
rge M;— macca ocanka BaSO,, r;
M — cyxaa uaBecka LEMeHTa, T; .
0,657 — xoadpdunuent nepecyera BaSO, na BaO.

®OHILTPAT NOC/NE OTHENEHHS CEPHOKHCIOro Gapusi [EpPEeBORAT B
MepHyI0 Koab6y BmecTHMOCTBIO 250 MJi, pasGaB/siOT BOZOM A0 METKH,
XOpOLIO NepPeMEeUIHBAIOT H HCHOJAB3YIOT AJis KOMIIJIEKCOHOMETPHUYECKOIro
onpejeseHHs OKHCH KaJsblus mo 1. 2.7.

2.15. Onpenenenne conepXaHHS CEePHOLO AaHTHMA-
puzia B OapuiicopepxXallHX NOpPTJaAHALEeMEHTaXx

2.15.1. I[Ipumennemoie peaKTussl U pacTreopsl

Bapuit xnopucersiit no FOCT 4108—72, 4% -ue1it pacTBOp.
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Kucaora conguas no F'OCT 3118—77, nnotrocteio 1,19 u pacrsop
ee 1:3.

OcranpHble peakTuBH — 0o 1. 2.10.

2.15.2. Ilposedenue arnarusa

Hagecky 0,5 r neMenTa cmiaB/slioOT ¢ 2 T IJIaBHs, NOCJE OXJaxKie-
HHS CIIaBa ero BHniesauuBaioT 40—5H0 MJ1 Tenmyoro pactBopa COJISTHOR
KHCJIOTH B cTakKaHe BMeCTHMOCTbIO 300—400 ma. Ilocne mosaHoro pac-
TBOPEHHS CIllaBa pacTBOp pa3bapasooT Bogo# ao 250—300 ma, He 06-
palllasi BEHHMaHHsl Ha BHIIaBIIHHA 0CAaA0K CEPHOKHCJIOro G6apHsi, pacTBop
HefITpaJIH3yIOT aMMHaKOM X0 MOSIBJEHHS JIETKOH MYTH THIPOOKHCEH,
KOTOPYIO PacTBOPSIIOT HECKOJBKHMH KalJISIMH COJITHOH KHCJIOTH H JO-
6aBasA0T H3GLITOK 3TOH K€ KHCJIOTH B 2 MJ. 3areM pacTBOpP Harpe-
BAIOT A0 KHNEHHS M A00aBasioT 25 MJ KHNANIEro pacTBOpa XJOPHCTO-
ro Gapus IJs1 NMOJHOTHI OCaXJEHHS CEepPHOro aHruapuiaa. Bee ocrab-
Hble Onepaliy ¥ BBIYHCJCHHE COJAEPXKaHHSl CEPHOrO aHTHAPHAA IPOH3-
BogAT mo m. 2.10.

IIpumeuanne Conepxanne SiOp AlO; FeO; u MgO onpeneasior koJo-
pHMeTpHUeckuM Mertomom mo nn. 3.1, 3.2, 3.3, 3.7 u3 aJAHKBOTHHX gacTefi pacTBOpa,
noaysensoro cnuasienseM 0,1 r meMenra ¢ 1 r mJaBHS, NOC/AEAYIOLIEro BHIIENAYH-
Banus cnsasa 100 ma Temsoro pacreopa coAsiHO# KucJoTH 1 :3. PacrBop nepeBoxsiT
B MepHYI0 K016y BMmecTEMOCTBIO 500 MJ, ZONHBAIOT KO METKH BOXOH, XOpOINO nepe-
MeHNIHBAIOT M BuepXKuBaT 20—30 MHHE AO NOJHOrO NPOCBeTJEHHS pacTBOpa Han
OcajKOM; aJHKBOTHBle 9acTH pacTBOpa OTOHPAIOT OCTOPOXKHO, He B3MyuHBas OcCajKa.

3. ®OTOKONOPUMETPHUECKME METObl XMMHYECKOTO AHANM3A

3.1. Onpenenenne cojxepxaHHA ABYOKHCH KpeM-
HHU A

[Ipunuun meropa. Konopumerpuueckoe omnpenenenue SiQO, ocHo-
BAaHO Ha 06pa30BaHHM JKEJTOr0 KOMILIEKCa KPeMHEeMOJIHOIEHOBOH re-
TEPONOJIHKUCIOTE, B pe3yJbTaTe PEaKLUHH KPEeMHEeBOH KHCJIOTH C MO-
AH61aTOM aMMOHHS B KHCJIOH Cpefe.

Jls TOBBINIEHHS YYBCTBHTENbHOCTH ONIpEIENIeHHST KEJNTHH KpeM-
HEMOJIHO/eHOBBIH KOMIIJIEKC NEpPEeBOAST B CHHHA NyTeM BOCCTaHOBJIE-
HHSI aCKOPOHHOBOH KHCJOTHI, JIHOO MeTOJIOBO-CYJb(HTHHIM pacTBO-
poM.

3.1.1. IIpumensemoie peaxTuset, pacT8opsl u annaparypa

ITnaBens; roToBAT 0o m. 2.9.

Kucaora consnas no FOCT 3118—77, maorHocTeiO 1,19 M pacTBOp
ee 1:3.

PactBop BoccranoBuTead 1; roToBAT caexnywoomuM obpasoM: 1 r ac-
KOpOHHOBOA KHCJAOTH H 5 r jumoHHOH Kucaotel no I'OCT 3652—69
pactBopsiloT B 50 MJI BOAH, OT(UJIBTPOBHBAIOT H Pa306aBJfAIOT BOAOMH
o 100 mua. '

PacTtBop BoccraHoBHTess 2; roTOBAT cjaenylomuM ob6pasom: 20 r
MeTosa (mapa-merHinamuHOcyabpara) mo ['OCT 25664—83, 12,6 r
JuMOHHOH KucaoTH 1mo 'OCT 3652—69 u 12 r cepHHCTOKHCJIOrO HAT-
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pus (Hatpuii cyabdura) 6espognoro mo I'OCT 195—77 pacrBopsioT
B 800 MJ BOAB H JOJHBAIOT BOLO# 10 1 J1.

Ammonuit moau6aenosokucanii no F'OCT 3765—78, 5% -uHi BOA-
HBIH PacTBOP.

CrannapTHbI pacTBOp TOTOBSIT Ha OCHOBe 06pa3lia CHIpbeBOi CMe-
CH, XHMHYECKHH COCTaB KOTOPOH onpejeseH B PasHBIX JabopaTopHax
N0 HacTosLleMy CTaHAapTy. JTOT oOpasell B JajbHeflleM HMeHYyeTcs
crangapteM. 0,15 r crangaptHoro o6pasia CMEIHBAIOT € | r miaaBHsA
H CILUIABJSIOT B INIATHHOBOM THIJIe, 3aKPLITOM KPHIUIKOH, NMPH TeMIe-
patype 1000°C B Teyenue 3—5 mun. OxJaXK[IEeHHHA THreJb NOMeIIa-
10T B cTakan, comepxamuii 100 Ma pacTtBopa COJSHOH KHCJOTH, H
BHIILIEJIAUHBAIOT CIVIAB NIPH NOCTOSIHHOM IEepeMeLIHBaHHH [0 MOJHO!O
pacTBOpeHHsl. PacTBoOp KOJMYECTBEHHO NEPEHOCAT B MEPHYIO KOJGY
BMecTHMOCTbIO 500 MJ, HOMMBalOT O METKH BOJZOH H XOpOLIO mepe-
MemHBaloT. Takofi pacTBOp MOXKHO HCHOJIB30BaTh B TeyeHHe 1—2 wme-
cslleB IJisT MOCTPOEHHS! HWJH NPOBEPKH IPafyHPOBOUHHBIX Ipa¢HKOB IO
ONpele/IeHAI0 CONEPXKAHHS ABYOKHCH KDeMHHS, OKHCeHl aJIIOMMHHS,
XKeje3a, Maruusli H ¢GOTOTPHJIOHOMETPHUYECKOTO ONpeAeseHHsT KaJbLHs.

®D0T03/1€KTPOKOJIOPHMETP.

IToctpoenne rpamyupoBouHoro rpaduka. I'paayupoBouHbIi rpagHk
CTPOSIT IO CepHH 3TAJOHHHEIX PAaCTBOPOB C Pa3JIHUHOM KOHLEHTpaluei
KPEMHEKHCJIOThH, IIPUrOTOBJEHHBIX H3 CTaHAapTHOro pactBopa. B Tpm
MepHHEe K0j6s BMecTHMOCThIO 100 MJa NOC/I€Z0BaTeNbHO NPHIHBAIOT
3; 5; 7 MJI CTaHZApPTHOrO PacTBOpa, A06aBJAIOT B KaXKIAYI0 NPHMEPHO
no 25 MJa BOAH, 5 MJ pacTBopa Mo/au6Jara aMMOHHS, [epeMelIHBaIoT
H AaloT noctosiTh 10 MHH AJS MOJHOTO 00pa3oBaHHs XKEJTOTO KpPeMHe-
MOJHOAEHOBOTO KOMILIeKca. 3aTeM A00aBJsIOT MO 5 MJI pacTBopa BOC-
craHoBHTess 1, 1H60 mo 20 MJ BOCCTaHOBHTENsA 2, pa36aBJ/AlOT BOAOH
0 METKH, XOpOIIO NMepeMeNIHBaloT, AT NMOCTOSTh 15 MHH AJs HOJy-
YEHHS] CHHEro KOMILIEKCa H KOJODHMETPHPYIOT B KIOBETaX pa3MepoM
10 MM c kpacHbIM cBeTOQHIALTPOM (A=656—680 um). OxHy KioBeTy
HanoJIHAIOT 5TaJOHHBIM PacTBOPOM, JABe JpyrHe TaKOro XKe pasmepa —
JHCTHJITHDOBAHHOH BOJOH H ONpeJeNSIOT ONTHUeCKHe MJOTHOCTH pac-
TBOPOB B COOTBETCTBHH C HHCTPYKIMeH, NPHIOXKEHHOH K (OTOKOJIOPH-
merpy. ITo mosydeHHBIM pe3ysbTaTaMm ONpeleseHHs ONTHYECKOH IJIOT-
HOCTH H HM3BECTHOH KOHLEHTPALHH TaJIOHHBIX PAcTBOPOB CTPOST rpa-
JyHPOBOUHBI/i IpadHK IJs AAHHOTO pa3Mepa KIOBeT, OTKJaAbiBas IO
ocH abcu@cc KOHUEHTPALHIO KPEMHEKHCJIOTH B MHJJHIPaMMax B
100 ma1 pacTBOpa, a IO OCH OPAHHAT — COOTBETCTBYIOILYIO HM ONTHYC-
CKYIO NJIOTHOCTb.

I'paaynpoBouHHfi TpaduK MOKHO CTPOHTH, OTKJIAIbIBas HO OCH
abcuucce cogepxanne SiO, B NMpOIEHTaX, a MO OCH OPAHHAT — COOTBET-
CTBYIOUIYIO OINTHYECKYIO IVIOTHOCTb pacTBopa. [IpH 3TOM aJHKBOTHYIO
49acTb pacTBOpa B KOJHYECTBE 5 MJ NDHHAMAIOT 32 OCHOBHYIO H KOH-
nenrpanHio SiO, B Hefi NPHPAaBHHBAIOT IIPOLEHTHOMY COZAEpIKAHHIO
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SiO; B crammaprHoM oGpasie. B ABYyX IADPYruX a/JHKBOTHEIX 4YacTsX
KoHUeHTpanno SiO; COOTBETCTBEHHO PACCUHTHIBAIOT.

Ha oceoBe rpaayHpoBOYHHIX rpadHKOB MOTYT GBITh COCTABJIEHHI
pacueTHble TabJHIH, Ile KaxKAOMY 3HAUEHHIO ONTHYECKOH MJIOTHOCTH
6yZeT COOTBETCTBOBaTb ONpeJiesieHHasi KOHUEHTPALHS HCKOMOIO OKHC-
Ja.

3.1.2. Ilposedenue anaruza

Hasecky 0,1 r nementa cnaasasior ¢ 1 r naasusi. CnsiaB pacTBopsi-
10T, HempephIBHO NMepeMmemuBas ero B 100 Ma pactBopa cONSHOH KHC-
JIOTE, H NEPEHOCAT KOJHYECTBEHHO NPO3PAuHHIi PacTBOPp B MEDPHYIO
K020y BMecTHMOCTbIO 500 MJ, KakK yKa3aHO B ONHCAHHHM MOCTPOEHHS
rpagyHpoBoYHOro rpaguka. IlosyueHHBII PacTBOp CJAYXKHT JJs KOJO-
PHMETPHUYECKOrO ONpe/ie/leHHsI CONEPIKaHHS [ABYOKHCH KDEMHHS, OKH-
cefl KeJesa, aJIOMHHHS, MarHHgd H (OTOTPUJIOHOMETPHUECKOrO OImpe-
JeJIeHHsI KaJblIHs.

Jlaist onpenesenus conepiKaHHs JBYOKHCH KPEMHHS MOC/IENOBATENb-
HO OTOHpAIOT B ABE MepHble K0JOb BMecTHMOCTbIO 100 MJt o 5 Mar ana-
JH3HPYEeMOro H 5 MJI CTaHAapTHOTO PacTBOPOB, J0GaBJSIIOT OKOJIO
25 MJ1 Bo;ml, 5 MJ1 pacTBopa MOAHOJAaTa aMMOHHSI H NPOH3BOAST BCE
laJbHeLIRe ONepalHy, BIJIOTb A0 KOJODHMETPHPOBAHHS, KaK yKasa-
HO B ONHCAaHHH NOCTPOEHHS I'PafyHPOBOYHOro rpadmuka. 3aTeM BBOIAT
NONpaBKy Ha H3MEHEHHe YCJIOBHI KOJODHMETPHPOBAHHSA IO CPABHEHHIO
C YCJIOBHSIMH NOCTPOEHHs rpaduka No H3MepeHHOH ONTHYEeCKOH MJOT-
HOCTH 3TaJioHHOro pacteopa. [loripaBka BHOCHTCSI ¢ OGpaTHHM 3HAKOM,
T. €. eCJIH ONTHYeCKas IVIOTHOCTb 9TaJJOHHOTO PacTBOpa YBeJHUHJIaCh
Ha 0,007, To 3Ta BeJIHUHHA OTHHMAaeTCs OT ONTHYECKOH IJIOTHOCTH pa-
CTBOpa LeMeHTa H HaoOopoT. 3aTeM ONpeAensiOT NO rpadHKy COmep-
KaHHE IBYOKHCH KPEMHHA B MHJJHrpaMmax ¢ y4cTOM BBEJEHHOH I0-
MPaBKH.

Conepxanue AByokKHcH kpemHHsl (SiOp) B mpolleHTax BEIYHCJSIOT
no dopmyne

Ve 10
Si0, = MoV - 190
M +Vy - 1600

rae M;— KonudecTBO ABYOKHCH KDeMHHS, HafleHHOe IO rpaduKy,
MT;
V — o6muit o6beM pacTBopa, MJI;
Vi—o6vem pacrBopa, B3ATHIH O/ KOJOPHMETPHPOBAHHS, MJI;
M — naBecka ueMeHTa, I.

[Ipn BHIpaxeHHH KOHUEHTpalUHi rpafyHPOBOYHBIX IpaHKOB B IpO-
UEeHTax OnpelessieMbIX KOMIIOHEHTOB NOJYYeHHbIE Pe3yJabTaThl MJs le-
MEHTOB yBeqHuHBalT B 1,6 pasa. IlpuBeneHHBIl pacueT MoOXeT OHITb
npHMEHeH /s BceX (POTOKOJOPHMETPHUECKHX ONDEJeNIeHHH, 33 HCKIIO-
geHHeM AH(bhepeHHaJbHOrO,
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ITpu HeoGXOZMMOCTH H3MeHEHHs HABECKH aHa/JH3HpyeMoro obpas-
1a, pasBeleHHs HJIH aJHKBOTHOH YacTH, COAepXKaHHE ABYOKHCH KpeM-
uus (Si0.) B npouenTax BHIYHCAAOT 1O Gopmysne

S]O2 — L’
Kiv Ks - Ko

rae M — comepxaHHe ABYOKHCH KDEMHHs, HaiiIleHHOe MO rpadHuKy,
o

’
Ki— otHomeHHe HaBecKM aHaJH3HpyeMoro o6pasima K HaBecke
0,15T;
Kz — oTHomeHHe pasBefeHHs 500 MJ K pasBeleHHIO aHaJH3HpYye-
Mmoro obpasia;
K3 — oTHOLIIEHHe aJIHKBOTHON YacTH aHaJH3HPYeMOro pacreopa
K CTaHZApTHOH aJIUKBOTHOH YacTH.

3.1.3. Onpedesenue codepacanus 08yoKucy Kvemrus Oudgepen-
YUALbHOIM METOOOM

ITpuruun meroma. [/ yBeJHUeHHS TOYHOCTH ONpejesIeHHs MOBHI-
LiI€HHHX KOJIHYEeCTB [BYOKHCH KDeMHHsS B NyLIOJaHOBHIX MOPTJIaHI-
LeMeHTaxX H IIJaKONOPTJaHALEMeHTaX HCNOJb3ylOT AH(p¢epeHuHaIb-
HHHA (DOTOKOJIOPHMETPHYECKHH METOH, OCHOBAHHBI!l Ha H3MepeHHH Oll-
THYEeCKOH IVIOTHOCTH aHaJH3HPYEeMOro pacTBOpa MO OTHOLIEHHIO K OIl-
THYECKOH NJIOTHOCTH 3TAaJOHHOIO PacTBOpa CTaHAApPTHOro oGpasua.

OG6s3aTesqIbHBIM YCJOBHEM 3TOTO MeTOAa SBJISETCS HCIOJb30BaHHE
ONTHYECKH PaBHOLEHHBIX KIOBET, YTO NPOBEPSETCS NOJYyYE€HHEM OAHHa-
KOBOH ONTHYECKOH NJIOTHOCTH IIPH H3MEPEHHH OAHOIO H TOrO Xe OKpa-
LIEHHOTO PacTBopa B 00eHX KIOBETax.

3.1.4. Ilpumensemoie peaxTugel 1 pacreopsl

CraHiapTHHIH pacTBOp; TOTOBAT Ha OCHOBe 00pasla CHPbEBOH
cMmecH u3 HaBeckH 0,2 r anaJsornuso m. 3.1.1.

OcranbpHble peakTHBBI H pacTBOpH — 0o M. 3:.1.1.

[TocTpoeHne rpaiyHpOBOYHOrO rpagHka. B TpH MepHBIe KOJOH
emkocThio 100 MJ1 moc/eOBaTe/IbHO NMPHJAMBAIOT 3; 5 H 7 MJ CTaHAApT-
HOTO pacTBOpa, LoGaBJAIOT MPHMEPHO No 25 MJ BOAB H BCE OCTaJb-
Hble PeaKkTHBH BIVIOTh IO NOJYYEHHsS CHHEro KOMIJIEKCa KpPeMHeMO-
Ju6AeHOBOI IreTepONnOJHKHCJAOTH, aHasormusoro m. 3.1. Kosopumerpu-
pOBaHHe MPOH3BOAAT B KIOBEeTax pasmepoM 10 MM, MoJib3ysch KpacCHBIM
cBetopuabTpoM (A=656—680 nM), caexyomum o6pa3oM. AJHKBOT-
HYI0 4acTb PacTBOpPa B KOJHYECTBE 5 MJI CUHTAIOT OCHOBHOH M OTHO-
CHTEJBHO Hee KOJOPDHMETPHPYIOT OCTa/bHHE aJHKBOTHHIE dacTH. [las
5TOrO CTABAT KIOBETY C aJHKBOTHOH 4YaCTbio B 5 MJI B MPaBhld Aepxa-
TeJb Ha NMyTH IyYKa CBETa, a IKaJy ONTHYECKHX IVIOTHOCTEH yCTaHaB-
auBalor Ha 0,250 ¥ nyreM BpalleHHs DPYKOATKH (POTOMETPHYECKOro
KJHHA CTPEJKy Ta/jbBaHOMETpPA NEPeBOAAT Ha HyJb. 3aTeM OTHOCH-
TEJbHO OCHOBHOI'O pactiBopa MNPOBEPAIOT ONTHUECKHE IJVIOTHOCTH pac-
TBOPOB ABYX APYIHX aJHKBOTHBIX uacTefl (3 u 7 ma). [To momysennbM
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BEJHUYHHAM OITHYECKHX IJIOTHOCTEH H COOTBETCTBYIOIIHX HM KOHIEHT-
pauHfd pacTBOPOB, BHIPAXKEHHBIX B MHJJHIPAMMax HJH IPOIEHTaX,
CTPOSAT IrPaJyHPOBOYHEIH IpadHK.

3.1.5. IIpogedenue anarusa

Hagecky 0,1 r uemenra cnaasasior ¢ 1 r nnasus. [1naB pactBopsi-
IOT, HENpepuBHO nepememuBas ero B 100 Ma pacrtBopa CO/siHOHM KHC-
JIOTHI, TIEPEHOCAT KOJHYECTBEHHO NPO3PayHbI PacTBOp B MEPHYIO KO-
6y BmectumocTbio 500 MJ, [J0JHBAlOT 4O MeTKH BOAOH H XOPOLIO
nepeMellHBaloT.

Jsis onpeneneHHs COAEP:KaHHA JBYOKHCH KPEMHHsI MOCJeJOBaTeib-
HO OTGHPAIOT B JBe MepHbie KOJOH BMecTHMOcTbio 100 Ma 5 Ma ana-
JIH3HPYeMOro H 5 MJI CTaHAapTHOTO PacTBOPOB H BCE OCTaJbHEIE pe-
aKTHBH 10 1. 3.1.1, BMJIOTh 40 NOJNYYEHHS CHHEr0 KOMILJIEKCa KpeMHe-
MOJIHOGACHOBOH TeTepONOJHKHCJAOTH. 3aTeM B JBe KIOBETH Pa3MepoM
10 MM Ha/JHBaIOT OKpalleHHble 3TAJIOHHHH H aHaJH3HPYyeMBIii PacTBO-
PHI; ONTHYECKYIO IVIOTHOCTb 3TAJOHHOTO PacTBOpa YCTaHABJIHBAIOT Ha
3navyeHHe mkajabl 0,250 npu Hy/J€BOM MOJIOXKEHHH CTPEJKH raJbBaHO-
MeTpa, a 3aTeM H3MepfIOT ONTHYECKYI0 IJIOTHOCTb aHaJH3HPYeMOro
pacTBopa.

CojepxxaHne ABYOKHCH KPEMHHSI B NIPOLEHTaX BBIYHCJSIOT MO pa-
Hee NIPHBEJeHHOH popMyie.

Ilpu BbIpaXKeHHH KOHUEHTPaLHil rpaZyHpPOBOUHBIX rpadHKOB B Ipo-
LeHTaX onpeje/iieMHX KOMIIOHEHTOB MOJYyYeHHHE Pe3yJbTaTh AJs Le-
MEHTOB yBe€JIHUHBAIOT B Ba pasa.

32. Onpengenenne COJepXaHHS OKHCHU aJIOMHHHSA

Ipunuun Merona. KosopnMeTrpuueckoe onpefie/leHHe OKHCH aJilo-
MHHHSI OCHOBaHO Ha OGPAa30BAHMM OKPAILIEHHOrO B KPAaCHHIA IIBET KOM-
MJIEKCHOTO COeJMHEHHS HOHA aJIOMHHHS C ajioMuHoHOM. HauGogee
yCcTORUNBas OKpacKa KOMIIJIEKCHOrO COeJHHEeHHsl mosydaercs npH pH
pactBopa 4,5—4,8.

3.2.1. Ipumensemoie peaxTussl, pacT8oPLL U ANNAPATYPA

Anomunon no T'OCT 9859—74, 0,1%-Hbli pacTBOp; rOTOBAT CJe-
myiouum o6pasom: 0,5 r aJlOMHHOHA PAacTBOPSIOT B HEGOJBLIOM KOJIH-
gecTBe BOJLI, MEPEHOCHAT B MePHYIo Kos0y BMectuMmocTbio 500 M, pas-
6aBasOT BOAOH 10 METKH, XOpOWIO NepeMeIlHBAIOT, IOMEUIaioT B
CKJISIHKY M3 TEMHOTO CTeKJa H BBIAEPIKHBAIOT B TeyeHHe 4—5 CyTOK B
TEMHOM MecCTe.

Bydepuniii pactsop ¢ pH okono 5,2—5,3; roToBaT caeayOmHM 06-
pasoM: 100 r naaBjenoro HarpHsi yKcycHokucaoro no I'OCT 199—78
unu 166 r TpexBopHO# cosH pactBopsiior B 300 My BOAH, PpacTBOp
<$uabTPYOT, pa3baBasioT BOAOH mpuMepHo A0 950 mJ, npoGaBasOT
15 ma1 nepsinol yrcycHo# kucaoTh uian 20 ma 80%-Hof yKcycHOR KHe-
JIOTHI, XOPOIIO NEPeMeIIHBalOT M MpoBepsioT BeanunHy pH pactsopa

71



rocCr 5382—73

Ha noreHnHoMerpe, pH-meTpe HAM ¢ MOMOIBIO YHUBEPCAJbHOH HHIH-

KaTopHO# Gymaxku; npu pH pacrtBopa okomo 5,2—5,3 ero MoxHO
[IPHMEHSTE.

Kucaora ackop6unosasi, 0,2% -Heifi BOAHBIA PacTBOp.

Kucnora ykcycnass mo TOCT 61—75, nexsnas unu 809 -nas.
ITorenunomerp Hau pH-merp.

DOTO3NEKTPOKOJOPHMETP.

IMocTpoenne rpaayupoBouHoro rpaguka. B Tpu MepHBIe KoJGHI
BMECTHMOCTBbIO 50 MJI HOCJIeZOBaTeJbHO NMPHJIHBAIOT 3; 5 H 7 MJ CTaH-
JapTHOrO pacTBopa, MPHIOTOBJEHHOrO, KaK yka3aHno B m. 3.1. B cBsizu
¢ TeM, YTO NPH ONpPEeNEJIeHHH CONEPXKaHHS OKHCH aJIOMHHHsSI OCOGEHHO
BaxHO COGJIOAATb CTPOrO ONpeieeHHYIO H OJUHAKOBYIO KHC/JIOTHOCTb
pacTBopa, He06XOAHMO IJIsl IOJYUYEHHS! ONTHYECKOH MJIOTHOCTH HPH HO-
CTPOEHHH TI'PaJyHPOBOYHOTO rpacfka H B Cayuae KOJOPHMETPHPOBA-
HHSl aJHKBOTHBIX 4acTef CTaHAAPTHOrO pacTBopa o6beMoM 3 H 7 MuJ
CcHavasja NPHPaBHATb HX KHCJOTHOCTb K KHCJIOTHOCTH pacTBOpa, COOT-
BETCTBYIOLIEH 5 MJ, TMOCKOJBKY 3TO KOJHYECTBO KOJOPHMETPHPYETCs
IpH OCHOBHOM oOINpefeJeHHH. [lJst 3TOro HCHOJB3YIOT THTPOBAHHLIE
pacreopu 1 H HC1 1 0,25 1 NaOH, umetomuecst Bo Bcex JabopaTopu-
ax. OT6HpPAIOT NONMOJHHTEJbHO B CTaKaH HJIH KOHHYECKYIO KOJOY 2 MJ
CTaHAapTHOrO pacTBOpa, MPHFOTOBJIEHHOro NO M. 3.1, H HeATPaJHsyIOT
ero 0,25 H pactBopom NaOH no d¢enondranenny. Ilomenmee na
HefiTpa/u3alHAI0 KOJHYECTBO LIEJOYH AOOaBJAIOT K OTOOpaHHON pa-
Hee aJHKBOTHOM 4YacTH CTaHAapTHOro pactBopa o6wemoM 7 ma. K
aJHKBOTHOA K€ YaCTH CTaHAapTHOTO pacTBopa 06beMOM 3 MJ Jo-
6aBJsAIOT B ueThipe pa3a MeHbliee KoaudecTBo 1 H HCIL. Ilocie storo
BO Bce KOJIOH n06aBasiioT mo 1 MJa pacTBopa acKOPSHHOBOH KHCJIOTH
H 1o 5 MJ pacTBOpa aJIOMHHOHA, 3aTeM no6aBasioT mo 10 MJ auerar-
Horo GydepHOro pactBopa, pa36aBidiOT A0 METKH BOLO, XOPOLIO Ie-
peMeIlHBaloOT H mocjie 15 MHH BH/AEPXKHBaHHS pacTBOpa KOJODHMET:
PHPYIOT B KioBeTax pasmepoM 10 MM, noab3ysch 3ejleHHIM CBETO(HJBT-
poMm (A=530—536 Hm). ITo nosyyeHHHIM pe3y.bTaTaM OIpeleJIeHHs
ONTHYECKOH IJIOTHOCTH H H3BECTHOH KOHUEHTPalHH 3TaJOHHHX pac-
TBOPOB CTPOSIT IPaXyHPOBOUHEIA rpadHK, Kak ykKasaHo B IL 3.1.

3.2.2. IIposedenue anarusa

B nBe mepHbie K0J6GH BMecTHMOCTbIO 50 MJ OTOHpalOT MO 5 MJ
aHaJH3HPYEMOr0 H CTaHAAPTHOrO PAacTBOPOB, MOJYYEeHHHX mo m. 3.1,
BBOZAT MO 1 MJ pacTBOpa acKOPGHHOBOH KHCJIOTH H IO 5 MJI pacTBopa
aJIIOMHHOHA, A06aBasioT mo 10 mJ aueraTHoro GydepHoro pacTsopa,
pa36aBJsiioT JO0 METKH BOXOM, XOpOILIO NepeMelInBaloT ¥ nocjae 15 MuH
BHIIEPXKHBAHHS KOJIODHMETPHPYIOT B KlOBeTax pasmepom 10 MM, mojb-
3ySCh 3€JIEHbIM CBETOGHIBTPOM.
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Conepxanne okucH amoMmuuus (Al,O3) B IpoueHTax BHUHCISIOT
no ¢gopmye
My -V - 100
M. Vy.1000°

rae M;— koauuectBo Al,Os, HafineHHoe mo rpadHuky, Mr;
V — o6muii 06beM pacTBopa, MJI;
Vi—o6beM pacTBOpa, B3ATHIA M KOJOPHMETPHPOBAHHS, MJI;
M — naBecka ueMeHTa, T.

3.3. Onpenenenne cofepxXaHHS OKHCH Xenesa

IIpunuun merona. KomoprmeTpHuecKoe ompefesieHHe COREPKAHHSA
JKeJiesa OCHOBaHO Ha 0Opa30BaHHH OKPAIUEGHHOrO B KPaCHHA LBET
KOMIIEKCHOTO COeJHHEHHS MOHAa Keje3a C HOHOM pPOJAHHAA HJH B
JKeNTHH IBeT ¢ cyabdocasnuuaaToM. PolaHua XKene3a OYeHb UyBCT-
BHTEJIEH K H3MEHEHHIO TeMIepaTypbl, OH JIETKO pasjaraercs IpH OCBe-
LIEHHH COJIHEYHHIM HJH HCKYCCTBEHHBIM CBETOM, II09TOMY KOJIODHMET-
PHPOBaHHE POJAHHJHOrO KOMILIEKCa HEOOGXOAHMO NPOH3BOAHTH GHICT-
PO, TOUHO COGJIIOAAs YCIOBHS aHAJIH3a.

3.3.1. Ilpumensemsie peaxTussl, pacTeope. U annaparypa

Ammuak soauni no TOCT 3760—79, 25%-ubifi pacTBOD.

Kucnora cyasdocanuumnosas no I'OCT 4478—78, 25%-umit pac-
TBOP.
Ammonuii pomanucteiii o CT C3OB 22275, 259% -uet pacTBOp
Had Kaauii poganucteit mo FOCT 4139—75, 30%-ubli pacTsop.

Kucnora asornas no 'OCT 4461—77, 4 1 pacTBOp; rOTOBSIT CJe-
AyoumuM o6pasoM: 276 MJs a30THOH KHCJOTH IVIOTHOCThIO 1,4 pas-
6aBJsioT BoAoH no 1 J.

Kucaora consnas no 'OCT 3118—77, pactsop 1:3.

D OTO3IeKTPOKONOPHMETP.

AlOy=

A. Popanunssiii metopn,

3.3.2. Tlocrpoenne rpanyHpoBouHOro rpadguka. B Tpu mepHbie KoJ-
61 BMecTHMOCTBIO 10 Ma mocsefoBaTenabHo BaHBaoT 10; 25 m 50 Ma
CTaHIapPTHOrO pacTBOpa, NpurorosjexHoro no m 3.1. 3artem BO Bce
K0J16b1 pobapasiior o 10 mMJa pacTBopa a30THOH KHCJOTH H IOOYepen-
Ho 1o 10 Ma1 pacTBopa poiaHHAa, pa3baBJAIT A0 METKH BOJOH, XOpo-
IO NEPEeMEeLIHBAIOT H Cpas3y Ke KOJOPHMETPHPYIOT C CHHHM CBETO-
¢unbTpom (A=420—453 M) B KioBeTax pasmepom 10 mMm.

Beuay Toro, uTO pPOXAaHHA Keje3a NOX AEHCTBHEM CBETa JIErKo
pasJsiaraetcsi, IpH TMOCTPOEHHH rpaduka H ONpelesIeHHH XeJe3a Heob-
XOAHUMO NpPHJIHBATh POAAHHI KaJHs HJIH aMMOHHS Iepeld H3MepeHHEM
ONTHYECKOH MAOTHOCTH. [T0 MONyYeHHBIM 3HAaYEHHSM ONTHYECKOH MJIOT-
HOCTH H H3BECTHOH KOHIEHTPAlHH 3TaJIOHHBIX PaCTBOPOB CTPOSIT rpa-

JIyMPOBOUHBIH TPa@HK.
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3.3.3. IIposedenue anarusa

Ot6rpaioT nmuneTkofi 25 MJ aHaAJH3HPYEMOro pacTBOpa, MOJydeH-
HOro no n. 3.1, mepeHOCAT ero B MepHYIO K06y BMecTHMOCTBIO 100 M,
xobasasiior 10 Ma pacTBopa a3o0THOA KHuC/OTH H 10 MJI pacTBopa po-
JaHHJa, pa3baBislOT BOAOA KO METKH, MEPEMEIUHBAIOT H KOJODHUMET-
PHPYIOT TaK Ke, KaK IPH NOCTPOSHHH rpadHKa.

Conepxkanue okucH xejeda (FepO3) B mpoueHTax BHIYHCISIOT 1O
thopmyae

My -V . 100
Fe, Qpg="2 -~
237 M.V, - 1000°

rie M;— KOJIHYeCTBO OKHCH JKejie3a, HafiieHHOe N0 rpaduky, Mr;
V — o6uuit 06'beM pacTBOpa, MJ;

Vi—o6bem pactBOpa, B3ATHI 151 KOJOPHMETPHPOBAHHS, MJI;
M — naBecka neMmenTa, T.

B. Cyabdocannuunatablii MeTon,

INocTpoenHne rpaXyHpoBOYHOTO rpaduka. B Tpu mMepHble KOJAGH BMe-
cruMoctbio 100 ma mocienosatenpHo npuauBaor 10; 25 u 50 ma cran-
JapTHOTO pPacTBOpa, HPHIOTOBJEHHOrO 1o m. 3.1. 3ateM ZOGaBJLIOT MO
15 Ma pacTBOpa CyJab(OCAJHIHJIOBOA KHCIOTH H N0 KAaIlIIM PacTBOP
aMMHaKa [0 NOJyd4eHHs YCTOHYHBOIO XKeJTOr0 OKpAlIHBaHHS DPacTBO-
pa u eme 5 Ma u3bHTKa pacTBopa aMMHaka. [locie 3TOro pacTBOpHI
pa3baBasOT A0 METKH BOZOH, KOJIODHMETPHPYIOT B KIOBETax pasme-
pom 10 MM c cunuM cBeTodHALTPOM (A=420—453 HM) H mo HoJy-
9eHHEIM Pe3yJbTaTaM CTPOAT TPalyHPOBOYHHI rpadHk.

3.3.4. IIposedenue anarusa

Onpejesienne conep:KaHAS OKHCH JKeje3a IPOH3BOASIT H3 aJHKBOT-
HOH 9acTH OCHOBHOTO pacTBopa 25 MJI H JaJjee NOCTYHAlOT TaK XKe,
Kak IPH NOCTPOeHHH rpadukKa. -

Pacuer conepkaHHs OKHCH KeJle3a NPOHU3BOAAT MO ¢opMmy.ie, OpH-
BeJleHHON I/ POAAHHAHOIO METOJa.

MMprameuanne. Ilpu onpeneseHnn CONEPXKAHHS OKHCH KeJle3a B 6esiOM mopT-
ganauemedte 0,1—0,5 r neMeHTa ChaBASIOT C 2 I TMJaBHS, BHILEJ3aYHBAIOT B
30—40 Ma pacTBOpa COJISIHOH KHCJIOTHI, IIePeBOASIT B MEPHYI0 KOJGY BMECTHMOCTBIO
100 M1 ¥ KOJIOPHMETPUPYIOT, KAK H3/I03KeHO BHILIE.

Conepxanue okucu xkenesa (FeyO;) B mpoueHTax BHIUHCJSIOT NO
¢opmyJe, mpUBEAEHHONR AJS POJAHHAHOIO METOAA.

34, OnpeneneHnHe COREPXAHUSA ABYOKHUCH THTaHa

Ipuunun Meroxa. Komopumerpuyeckuii MeToJ ONpeLeseHHS] THTa-
Ha OCHOBaH Ha 0Gpa30BaHHH B KHCJOH Cpele OKPALIEHHOrO B XKeJITHIA
IBeT KOMINIEKCHOrO COEJHHEHHS THTaHA C NEPEKHChI0 BOAOPOLA HJIH B
30JI0THCTO-3KEAThI# C AUaHTHIHPHAMeTaHoM (JAM).

3.4.1. Ilpumensemoie peakTusel, pacTeopsl u annaparypa

Kucnora coasnas no I'OCT 3118—77, pacteop 1:3.
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Kucaora ceprast no T'OCT 4204—77, mrotHocTbio 1,84 u ee pac-
TBOp 5:95.

ITepekucs Bomopoxa no I'OCT 10929—76, 39%-Hblil pacTBOp.

TMnaBens; roToBAT 1Mo 1. 2.9.

Awmwmuak Bofubi o TOCT 3760—79, 10% -HbI# pacTBOD.

CraHJapTHEIA PacTBOP COJIH UETHIPEXBAJECHTHOrO THTAHA; COTOBST
caenyomuM obpasoM: HaBecky 0,05 r XHMHYECKH YHCTOH HBYOKHCH
THTaHa CILIaBJISIOT B NJATHHOBOM THIVIE C 1 I mJaBHs NPH TeMmepa-
Type 950—1000°C B TeueHne 3—5 MHH H IO OXJaXXIeHHH BHIIIeNaqH-
BalOT B PaCTBOPE CEPHOH KHCJOTHI

IIpospaunblii pacTBOp HepeBOAAT B MEPHYI0 KoJa6y BMECTHMOCTHIO
1 71, pa3baBiglOT 10 METKH PaCTBOPOM CePHO# KHCJOTH 5:95 u xopo-
LIO NIePEMEeINHBAOT. 1 MJI CTaHZApPTHOrO PacTBOPa COAEPIKHT * OKOJIO
0,05 mr TiO,.

ConepxxapgHe IBYOKHCH THTaHa B | MJ pacTBopa B MHJUIHTpaMMax
YCTaHaBJHBAIOT BECOBHIM METOAOM B MNapaliieJbHBIX NPo0ax nyTem
JBYKDATHOrO OCAXKJEHHS pacTBOpoM amMMHaka u3 100 Ma npHrorTos-
JIGHHOTO pacTBOpa, TNOCJEAYIOLIET0 NPOKAJHBAHHS H B3BELIHBAHHS
ocajxa.

KosnuecTBO IBYOKHCH THTaHa B 1 MJI pacTBOpa B MHJIIATPaMMax —
TtuTp (TiO2) BHIUHCHAAIOT HO PopMyJIe

: M - 1000
TlOz = T'

rae G —wmacca npokanenHoro ocanka TiO,, .

Ouantunupuameran mo MPTY 6—09—2120—65, 5%-unii pac-
TBOp B 1 H pacTBOpe CONAHOM KHCJIOTH; FOTOBAT CJeAYIOUIHM 06pa3oM:
50 r JJAM pacrsopsior B 300—400 ma 1 H pacTBOpa COJIAHOH KHCJIO-
THI, XOPOILO TEePeMENIHBAIOT M JOBORAT A0 JHTPA 3TOf 2Ke KHCJIOTOH.

Menp cepHokucaas GespomHas mno TY 6—09—4525—77, 5% -ubll
pactsop.

Kucnora ackop6unoBas, 0,2% -ubiii pacTBop.

DOTO03IEKTPOKOIOPHMETP.

A. TlepekucHbiit MeTOR

ITocrpoenne rpamynpoBouHoro rpaduka. I'pagHk CTPOAT HO AaH-
HBEIM, NOJIy4€HHBIM B pe3yJbTaTe KOJODHMETPHPOBAHHS CEDHH 3TaJOH-
HBIX PacTBOPOB, NPHTOTOBJEHHBIX H3 CTaHJapTHOIO pacTBOpPa COJIH
THTaHa.

B uerhipe MepHEle KOO BMecTHMOCTbIO 100 MJI moc/efoBaTesIbHO
BauBalor 10; 20; 30 1 40 MJ cTaHAapTHOrO pacTBOpa COJH THTaHA C
cofepxkanneM okoJio 0,05 mr TiO; B 1 Ma, n06aBJsAIOT NPHMEPHO NHO
50 MJs1 pacTBOpa CepHOH KHCJOTH ¥ IO 3 MJ NEPEKHCH BOAODPOAaA, pas-
6aBJIAIOT A0 METKH PacTBOPOM CEPHOH KHCJOTH, XOPOLIO HepeMellHBa- -
10T KOJODHMETPHPYIOT B KIOBeTax pasmepoM 50 MM C CHHHM CBeTO-
¢unbrpoMm (A=420—453 um).
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KosopumeTpHpoBaHHe H INOCTPOEHHE TPALYHPOBOYHOTO rpadHka
IPOH3BOJSIT AHAJOTHYHO METOJaM, MPHBEAEHHbIM B I 3.1.

3.4.2. IIpogedenue anairusa

Hagecky 0,5 r neMeHTa CIJAaBJSIOT ¢ 2 T NJaBHA NIPH TeMIepaType
950—1000° C B Teuenne 3—5 muH. [Tocse GbICTPOro oxJaxKAeHHS CIIaB
soimenaynBaior 30—40 MJa Temjoro pacrBopa cepHoll KHcJoTh. Pac-
TBOP IEPEBOASAT B MePHYI0 K0J6y BMeCTHMOCTbIO 250 MJ, OXJIaxKAaloT,
JOJHBAIOT IO METKH PacTBOPOM CepHOH KHCJOTHL H XODOLIO IepeMe-
LIHBAIOT.

OrGupatot nunetkoi 25—50 MJ1 3TOr0 pacTBopa, MepPeHOCAT B Mep-
uyw©o KoaGy BmectuMocTbio 100 MJ, 106aBidi0T 3 MJ HepeKHCH BOJO-
poza, AOAMBAIOT JO METKH PAaCTBOPOM CEPHOH KHCJOTHI, XOPOLIO Iepe-
MENIMBAIOT H KOJIOPHMETPHDYIOT, KaK 3TO H3JIOXEeHO IDH MNOCTPOCHHH
rpaayHpoBoYHOro rpaduka.

Conepxanne asyokHcn tutaHa (TiO;) B mpoueHTax BEIYHC/ISIOT
10 popmyJie

TiO, = M. V- 100 ’
M V- 1000
rae M; — KoAM9ecTBO ABYOKHCH THTaHa, HaiJeHHOe IO IPadyHpOBOY-
HOMY rpaHKy, MT;
V — obuuii 06beM pacTBopa, MJa;
Vi— o6Bpem pacrBOpa, B3ATHIA AJSf KOJODHMETPHPOBAHHSA, MJI;
M — HaBecKa LleMeHTa, T.

B. lHaHTHNHDPUJIMETAHOBbIH METOR,

IlocTpoenne rpafyHpoBOYHOro rpaguka. B Tpu mepHHe KOJOH
BMecTHMOCTBI0O 100 MJa mocseaoBaTeapHO npuianBawT 4; 6 U 8 Ma
CTaHZAPTHOTO PacTBOpPa COJIH THTaHa, cojepixamero okosao 0,056 mr
TiO; B 1 Ma, mo6aBasioT no 10 Ma pacTBopa COJNSIHONR KHCJOTHI, IO iBe
KaIlJIH PacTBOpa CEPHOKHCJOH MeAH, nmo 10 M ackOpGHHOBOH KHCIOTH
H mo 5 ma JAM. PacTBops AOJNHBAIOT A0 METKH BOJOH, XOpOIIO me-
PEMENHBAIOT, AAIOT NOCTOSATh 45 MHH JJIS NMOJYYEHHS 30JI0THCTO-XKeJI-
TOrO KOMILJIEKCHOTO COEeJHHEHHS, IIOC/Ie Yero KOJOPHMETPHPYIOT B KIO-
Bere 20 MM C CHHHEM cBeTOQHUABTPOM (A=420—453 HM).

Ilo nosyyeHHRIM PE3yJBTATaM OMNpeleseHHs ONTHYECKOH IIJIOTHOCTH
M H3BECTHOH KOHUEHTPALUH CTPOAT IPajAyHpOBOUHBI IrpaduK Aas AaH-
HOTO pasmepa. KIOBeT.

3.4.3. IIposedenue anarusza

Ort6upator nunerkoii 50 MJI aHaJH3HPYeMOro pacTBOpa, IOJyYeH-
Horo 1o 1. 3.1, nepexocsT ero B MepHyI0 Kosi6y BMecTuMocThio 100 mu,
R06aBJsIOT 2 KaljH pacTBopa cepHOKHcaol Menw, 10 ma ackopGuHO-
BOM KHCJIOTHI, 5 MJI AMAHTHIHDPHIMETaHAa, pa36aBiaflOT BOAOH AO MeT-
KM, [epeMelHBaloT H 4epe3 45 MHH KOJOPHMETPHPYIOT B KIOBETax
pasmepoMm 20 MM, NOJb3YSCh CHHHM CBETO(DHIBTPOM.
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Pacuer cojepxanusi ABYOKHCH THTaHa IIPOH3BOJSIT IO (popmyie,
TIPHBEJIEHHOH 1Jif NEePEeKHCHOrO MeTOoxa.

3.5. Onpenenenne COZepPXaHHS 3aKHCH Maprai-
na

A. llepmaHraHaTHbi METOX,

Ipunuun Metoxa. KosOpHMETPHUECKHA METOJ ONpeJeseHHS] 3aKH-
CH MapraHia OCHOBAaH Ha OKHCJIEHHH €ro B a30THOKHCJOH cpele Hal-
CepHOKHCJEIM aMMOHHEM JO HepMaHTraHaTa B HPHCYTCTBHH a30THOKHC-
Jioro cepeGpa B KauecTBe KaTajJH3aTopa.

3.5.1. Ilpumensemoie peakTusesl, pacTeopsl U annapaTypa

Kucnora aszornas mo 'OCT 446177, naorHocteio 1,4 H ee pac-
TBOpH 1 :4 u 1 H

Cepebpo asorHokucaoe mo I'OCT 1277—75, 0,2%-uuit pacrtsop.

AMMOHHI HajJcepHOKHcAHH (mepcyibsdar) no 'OCT 20478—75.

CranaapTHeiii pacTBop 1; roToBST Ha OCHOBE CTaHJapTHOro o6pas-
na maaxka 267a. Hasecky of6pasna cniaBisiiOT B NJIATHHOBOM THIJIE C
2 r naaBHsg npu temmeparype 950—1000°C B Teuenne 3—5 MHH, 3a-
TEM THIeJb OXJaXJaloT H NOMEINAIOT B CTaKaH BMeCTHMOCThIO 150 mu,
colepxkawuit 50 MJ ropsyero pacTBOopa a3OTHOH KHCJOTH 1:4 H BhI-
e aYHBAKOT IJIaB NPH NOCTOSHHOM NEePeMeLIHBAHHH JAO MOJIHOTO pac-
TBOpeHHs. B ciayuae BenaZeHHs Oyporo ocaika HJH MYTH YeTbipex-
BaJIGHTHOTO MapraHia HeOOXOAHMO N00aBJATb KPHCTAJJIHKH acKopOHu-
HOBOH KHCJIOTHl HJIH CEPHOKHCJIOTO THAPOKCHJaMHHa A0 obecuBedHBa-
HAA pacTBopa. IlojyyeHHHI pacTBOP NEPEHOCAT B MEPHYI0 KOJAGy
BMECTHMOCThIO 250 MJI, OXJ1aKZaioT, JOBOAST A0 METKH BOJOH H XOpO-
IO MepeMeIHBaloT. 1 MJ cTanmapTHoro pactsopa coiepxut 0,0282 mr
MnO.

Cranaaprublii pactBop 2; rorossit 0,025 H THTPOBaHHHA pacTBOP
_ Kaausa maprasuoBokucyaoro no 'OCT 20490—75 u3 ¢uxcanana. 1 ma

TouHo 0,025 u pactBopa KMnO, cooreerctyer 0,3547 mr MnO.

ITnaBenb; roToBAT, KaK yKasaHo B I 2.9.

Kucnora ackop6unoBasi.

I'napokcuaamun cepHokucabii no TOCT 7298—79.

D0TO3JIeKTPOKOJIOPHMETP. _

Ilocrpoenne rpaaynpoBouHoro rpaduxa. I'padHx crpoar no AaH-
HBIM, TOJNYYeHHBHIM B pe3yJbTaTe KOJIODHMETPHPOBAHHS CEDHH 3TaJOH-
HBIX PacTBOPOB, NPHIOTOBJEHHBIX H3 CTaHAAPTHOro pacrsopa 1 mim 2.
B uerpipe MepHble K0JObl BMecTHMOCThIO 100 MJI mocjiefoBaTefbHO
npuauBaioT 20; 30; 40 u 50 MJa cTaHAapTHOrO pactBopa 1, pasGaBis-
10T HpHMepHO 70 60 Ma 1 H pacTBOPOM a30THOH KHCJOTH, HpHGaBs-
IOT N0 5 MJ a30THOKHCJOro cepe6pa, 2—3 r HaJCEPHOKHCJOrO aMMoO-
HHSA H JalOT NOCTOATb Ha KHNsAIEH BOAAHOH 06aHe 10 MOMEHTa
YCT2HOBJIGHHS NMOCTOSIHHOH HHTEHCHBHOCTH OKDackKH pacTBopa. Ecuau
OKpacKa pacTBOpa uMeeT OypoBaTHIi OTTEHOK, [00aBJAIT elle He-

80



rocCr 5382—73

MHOTO HaJCEPHOKHCJIOTO aMMOHHS H HECKOJBKO MHJIJIHJHTPOB a30THO-
KHcaoro cepebpa. PacTBop oxuiaXKJamT 10 KOMHATHOM TeMIEepPaTyphi,.
IOBOASIT ero o0beM A0 METKH 1 H pacTBOPOM a30THOH KHCJOTH H-
xopouio nepeMelninBaloT. Heo6xoaumo, 4TOGH pacTBOP B Koja6e uMes
TUPHMEPHO | H KOHUEHTPAlHIO asOTHOH KHCJOTH, T. €. CoAepKaJ
okoJ0 6,6 mMa asorHOH KHcaoTel B 100 ma pactBopa. 3atem Bce TpH
pacTBOpa KOJIODHMETPHPYIOT B KloBeTax pa3MepoMm 10 MM, HCHOJB3Yst
seqennt cBeroduabTp (A=>530—536 mM). KosnopumerpupoBanue
NOCTPOEHHE IPaiyHPOBOYHOIO rpagHKa NPOH3BOAAT, KaK YKa3aHO B:
n. 3.1. Jas nocTpoeHHsi IrpaLyHPOBOYHOrO rpaduka 1O AaHHBIM, MO-
JYWYeHHBIM IO Pe3yJbTaTaM KOJOPHMETDPHPOBAHHA CTaHAApTHOrO pac--
TBOpa 2, B YeThipe MepHBIe KOJIGH BMecTHMOocTbio 100 Ma mocaenoBa-
TeJabHO npuauBaloT 1; 2; 3 B 4 Ma 0,025 H pacTBopa MaprasHuoBO-
KHCJIOTO KaJius, pa3baBasior 1 H pacTBOPOM a30THOH KHCJIOTH JO MET-
KH, I€PEMELIHBAIOT H KOJOPHMETPHPYIOT.

3.5.2. IIposedenue anasusa

Hasecky 0,5 r nemeHnTta cnjiaBIsioT ¢ 2 T' IJaBHSA NPH TeMOepaType-
950—1000° C B Teuenne 3—5 mun. [Tocae GHICTPOro OXJaxKAeHHS IVIAB
BhIIenayHBaloT 30 MJ TEmJIOro pacTBopa a3oTHOH KHCJOTH 1:4 B cTa-
KaHe BMEeCTHMOCTbIO 150 MJI, cTaBAT Ha KHOALLYIO BOASHYIO 6aHIO, 10-
6aBaAI0T 5 MJ pacTBOpa a30THOKHcaAOro cepeGpa, 2—3 r HaAcepHO-
KHCJIOTO aMMOHHS H JAlOT NOCTOSATH HAa BOAsSHOA GaHe JO MOMEHTa
yYCTaHOBJICHHSI NIOCTOSIHHOM HHTEHCHBHOCTH OKPacKH pacTBOpa H Ipo-
H3BOAAT BCe JaJibHeHLIHe ONepaluH BIVIOTb AO KOJOPHMETPHPOBaHHs
TaK, KaK 3TO YKa3aHO NPH ONHCAaHHH NOCTPOEHHA I'PaAyHPOBOUHOIC-
rpaduka nmo m. 3.1. Ilo moJyueHHO# ONTHYECKON MJIOTHOCTH HAXOAAT
10 rpa¢puKy KOHUEHTPAalKIO HCHHTYEMOro pacTaopa.

Conep:kanne 3akHcH ‘Mapranna (MnO) B npoueHTax BBIYHCJSIOT
no opmyJe

M, . 10
M- 1000 °
rie M;— KOJHUeCTBO 3aKHCH MapraHua, HalJeHHoe 0O TpPaAyHpo-

BOYHOMY IpagHKy, MT;
M — HaBecka LeMeHTa, T.

MnO =

Bb. PopmanbIOKCUMHBIN METOJ,

Ilpunuun Merona. Kosopumerpuuecknii MeToX OCHOBaH Ha peax-
IHH IBYXBaJIEHTHOTO MapraHua ¢ ¢opMaibIOKCHMOM B ILEJOUHOK
cpere npu pH=9,4—9,6 c oGpasoBanneM OKpalIEHHOr0 B KpacHO-0y-
phlii LBeT KOMIUIEKca — (opMasblOKCHMaTa MapraHua, coCTaB KOTO-
poro coorsercTByeT popmynae Mn (HyC=NO);. Memaroniee BIHIHHE
TPeXBAJEHTHOIO KeJie3a YCTPAHSAIOT MyTeM ero BOCCTAHOBJIEHHS JG-
AByXBajieHTHOro. [l MAacKHpOBaHHs NpHCYTcTBylomux RpOs npume-
HSIOT TPHITAHOJNAMHH B CMECH C QTOPHAOM HaTpHA.
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Ilo namHOMy MeTOLy MOXKHO ONpeJeJHTh CONepXKaHHe Maprasua
B COJITHOKHCJIOM DacTBOpe, IPHFOTOBJIEHHOM JJisi (POTOMETPHYECKOro
aHaJu3a.

3.5.3. IIpumensemole peaxTussl, pacTeopsl U annaparypa

Kuciaora consuas no 'OCT 3118—77, pactsop 1:3.

Ammuax Bogubiii mo I'OCT 3760—79, 10%-uulit pacTBOp.

Kucnora ackop6unoBas.

Hartpuit cepuuctokucaniii 6essopumii mo I'OCT 1956—77, 1—2 u
pacTBop.

®opmanbrokcuM no MPTY 6—09—1568—64, 2%-uuii pacTBOp;
TOTOBST H3 HAPOKCHJaMHHA H (opMasnHa cleAyolHuM obpasoM: 4 r
rHApoKcHaaMuHa ruapoxaopuga no ['OCT 5456—79 u 4—5 ma 40%-
HOro ¢opmanuua rtexunueckoro mo I'OCT 1625—75 pacTBopsOT B
250 MJ1 BOZHL.

Mackupylolsii peareHT; TOTOBAT cleAylomHM o6Gpasom: 10 ma
TpHaTanonamuHa no MPTY 6—09—403—67 u 5 r ¢pTopHCTOrO HaTpHSA
no I'OCT 4463—76 pactsopsiior B 300—400 MJa BOAH, (PHIBLTPYOT H
pasbaBasoT Boxoit o 1 J.

CrauzgapTHeit pactBop, coiepxkamuii 0,02 mr/ma MnO; rorosst
u3 0,1 v pactBopa MapraHnoBokucjoro Kaaus mo I'OCT 20490—75 c
H3BecTHHIM THTpOoM mo MnO au6o u3 0,1 ® pactBopa KMnO, npu-
rOTOBJIEHHOTO H3 (ukcaHana. KoauuectBo muaauaurpos 0,1 H pac-
TBOpa MapraHiOBOKHCJIOrO KaJHsl PacCUATHIBAIOT MO (opmyJe

0,02.-V
KMnO, = 7= 1000
rae 0,02 — comepxkanne MnO, mr/m;
V — pasBenenue, MJ;
TMno — THTDP pacTBOpa MapraHIOBOKHCJOrO KajHsl, BbIPaKeHHHIR
Br MnO

Paccuntannoe konudectso 0,1 H pacTBopa MapraHIOBOKHCJIOIO Ka-
JqHST B MHJJIHJIHTpax oT6upaloT B crakad (l:3) BMeCcTHMOCTBIO
200—300 ma, nmpubasasior 100 Ma pacrBopa coJisiHOH KHCJIOTH (1:3)
H 3—4 Kamid pacTBopa CyJb(pHTa HaTpHs NO oGeclBeYHBaHHS pac-
tBopa KMnO,. PacTBop KHIATAT N0 yJalieHHs 3amaxa CepHHCTOTO aH-
THApPH/A, TIEPEHOCAT B MEPHYIO KOJOy BMecTHMOCThbIO 250 MJI, OoXJax-
JaloT A0 KOMHATHOH TeMIepaTypH, HOBOJSAT BOZOH A0 METKH H XOpO-
[I0 MepeMelIHBAaIoT.

ITocTpoenne rpagyupoBouHoro rpaguka. B ueTbipe MepHbIE KOJIGH!
BmecTHMOcThi0 100 MJ1 mocsezoBaTeNbHO NPHAHBAIOT 2; 4; 6 u 8 ma
CTaHJAapTHOTO pacTBOpa, A06aBiasIOT 0K0J0 50 MJI°BOABI, 5 MJ pacTBO-
pa aMMHakKa, 5 MJ (GopMalbJOKCHMA, JOBOAAT XO METKH BOJOH, XO-
pOIIO MepeMEIIHBAIOT H AAlOT NMOCTOATh 15 MHH. 3arem Bce ueThHpe
pacTBopa KOJOPDHMETPHPYIOT B KioBeTax pasmepoM 20 MJ C CHHHM
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cBeTOpHALTPOM (A=420—453 HM) H CTPOAT rPaAyHPOBOUHHIHA rpaduk
Tak, KakK 3TO H3JI0XKeHO B 1. 3.5.A.
D0TO03J1€KTPOKOJIOPHMETP.

3.5.4. IIpogedenue anarusa

Orb6upaloT mHNeTkofl 25 MJ aHaJH3HPYeMOro pacTBOpa, HOJIyYeH-
HOTO, KaK yKa3aHO B I. 3.1, mepeHoCsAT ero B MepHYI0 KoJ0y BMeCTH-
Mocteio 100 Ma, pas6aBasiioT Bofo# nprMepHO 10 50 MmJ, npu6aBasIOT
5 MJa Mackupytoulero pearenta, 0,05 r acKopGHHOBOH KHCJOTH, 8 MJ
pacTBopa aMMHaKa H 5 MJI pacTBOpa (opMasbiokcuma. Pactsop mo-
BOZAT JO METKH BOJOH, XOPOLIO NepeMeIHBaloT H uepe3 15 MHH Ko-
JIODHMETPHPYIOT TaK JKe, KaK 3TO ONHCAHO INPH NOCTPOeHHH rpaduxa
B o 3.1.

Cozep:xaHue 3akucH Mmapradia (MnO) B mpoueHTax BBIYHC/SIOT
1o ¢gopmyJie

MnO — Mi-V-100
M.V, 1000

rie Mi— KoJHueCTBO 3aKHCH Maprasia, HafileHHOe [0 rpafyHpPOBOY-
HOMY rpadHKy, Mr;
V — o6muit 06beM pacTBopa, MJI;
Vi— o6peM pacTBOpa, B3SATHIA AJIsi KOJOPHMETPHPOBAHHS, MJI;
M — naBecka ueMmenra, r.

36. Onpepenenune coAepXaHHUS OKHCH KaJbLHSH
GOTOTPHIOHOMETPHUEGCKHM THTPOBaHHeM Ha MpH-
6opax PIT-YHUU3 u TPJI-46—2.

Ipuruen mMerona. IIpHHNHEND GOTOTPHIOHOMETPHYECKOTO THTPOBA-
HHsSl OCHOBAH Ha TOM, YTO B IpOIlecce THTPOBAHHS BOJH3H 2KBHBAJIEHT-
HO# TOYKH THTPYEMHI PacTBOp HAauWHAeT H3MEHATb CBOIO OKPAacKy,
IPH 9TOM MEHSIOTCS BeJHYHHA CBETOMOIJIOLIEHHS PacTBOpPA H BEJHUH-
Ha (OTOTOKA, CHIIy KOTOPOTO PeTHCTPHPYET MHKpOaMIepMeTp.

IIpu TutpoBanuH kKanapius Ha PIT-YHUU3 B TOuKe 3KBHBAJIEHT-
HOCTH AOCTHTAeTCsi MAaKCHMajbHasg BeJHYHHa CBETONOIJIOIIEHHS H
CTpeJKa MHKPOaMIlepPMeTPa OCTAHABJIHBAETCS.

Touka SKBHMBaJeHTHOCTH Ha npubope TODJI-46—2 ¢PrrcHpyeTcs
3JIeKTPOHHEIM 6J10KoM (hoToabcopbuHOMeTpa, CHrHaJA C KOTOPOTO BO3-
IefcTBYeT Ha 3JeKTPOMAarHHTHHH KJamaH THTPOBaHHS, NMOCJEIHHH Ie-
PEeKpBIBAET MarucTpajb, H IOjada THTPaHTa Hpekpamaercd. Ha mpu-
6ope TOJI-46—2 KOMIJIEKCOHOMETPHYECKOE THTPOBAHHE KaJbllHsl IPO-
H3BOJHUTCA B JBE CTalHH:

1) aBTOMaTHYecKOe NpeKpallleHHe NOAauH THTPaHTa, (QHKCHpYe-
Moe BOJIH3H TOYKH SKBHBaJIEHTHOCTH;

2) OKOHuYaTeJbHOE JOTHTPOBHBAHHE PAacTBOpPa BH3YAJbHBIM CIIOCO-
6oMm.
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3.6.1. Tpumenaemole peakTussl, pacTsopsL u annaparypa

Harpns ruapar okucea no I'OCT 4328—77 unu xanusi rHApaT OKH-
cH, 209% -usie pacTBOPHI.

Mackupylowunii pearent; rotopat no n. 3.5.3.

Kaapumi yraexscasii mo TOCT 4530—76.

Kucotnslit xpoM TeMHO-cHuui (Msmukartop) mo I'OCT 14091—78,
0,5% -Hblit BOZHBIH PacTBOP; TOTOBAT CJeAywouHM obpasoM: 0,5 r kuc-
JIOTHOTO XpOMa TeMHO-CHHero pactsopsioT B 100 ma Bomsl H duJb-
TPYIOT.

Tpuson b mo 'OCT 10652—73, 0,01 M pacTBOp; rOTOBSIT CJAERyIO-
wuM o6pasoM: okoJsio 3,6 T Tpuiona B pacteopsooT B 1 1 BOAH H XO-
powo nepeMewnBaioT. Ec/H pacTBOp NMOJYYHJACH MYTHBIM, €ro (GpHIbT-
pyioT. THTp pacrBOpa YCTaHABJIHBAIOT MO YNJIEKHCIOMY KaJbLHIO C
NOpPOBEPEHHHIM COJEPXKAHHEM OKHCH KaJbliHsi HJH IO CTaHXAPTHOMY
ob6pasuy usBectHsika 59B. 0,1 r yriekHcJI0ro KajbLHS pacTBOPSIOT B
100 My coasiHO#t KHCAOTH! 1:3 1pH HarpeBaHHH, pacTBOP KHISITAT
3—5 MHH AJ yAaJleHHS YIVIEKHCJOTHl, INePeBOJAT B MEPHYIO KoJaby
BMecTHMOcThI0 500 MJ, OXJaXAaloT, pa36aBisioT BOAOA JO MeTKU H
XOpOIIIO NMepeMeIIHBaIoT,

Jlnsi ycTaHOBKH THTpPa pactBopa TpuiaoHa B Ha mpuGope PIT-
YHHH3 orbupalor nunetkoft no 50 MJ DPHrOTOBJIEHHOTO pacTBOpa
XJIOPHCTOrO KaJIbLIHsl B TPH CTaKaHa BMeCTHMOCThIO mo 150 mu, pas-
GapastioT Bono# no 80 mua, mpuauBalT u3 Giopetku no 10—15 ma ye-
TaHaBJHBAaEMOro pacTBopa TpuJoHa B, 15 mMa pactBopa rugpara oku-
CH KaJus, A06aBJifIoT Mo 7 KameJab HHAHKaTOpa (XpOM TEMHO-CHHEro),
ONyCKAIOT OCTOPOXKHO B CTaKaH MAarHHTHHIH 3JIEMEHT, 3amasiHHBIA B
CTEKJSTHHYI0 TPYOKY, MOMEWAloT CTaKaH B He3N0 mpHOOpa, BKIYAKOT
npuGOp H MOTOD 3JEKTPOMArHHTHOH MEIIaJKH B COOTBETCTBHH C HHCT-
PYKLHe}l; NPHJOXKEHHOH K NPHOOPY, NMepeBOAAT CTPE]KY MHKpoaMmep-
MeTpa B KpafiHce NpaBoe NMOJIOXKEHHEe IIKaJbl, PpacTBOpP NepeMelliHBaiT
1 MHH H mpHCTYnalT K THTpPoBaHHIO. I3 GlopeTKH MO KamisM NpHJIH-
BalOT TPHJOH B 10 0CTaHOBKH CTpeiKH MHKpoaMImepMeTpa, YToO COOT-
BETCTBYET 3KBHBaJIEHTHOH TOUYKE.

Tutp pacrBopa Tpusiona b, Bripaxenunit B rpammax CaO (Tcao),
BHIUHC/ISIOT O CpefHeapH(MeTHUECKOMY pe3yJbTaTy TPeX THTPOBAHHMH
no gopmy.e

50 .0,1+ %CaO
V500100 °
rae Y% CaO — comepxanne CaO B yriekucioMm KaJblud, %;

V —o6wem 0,01 m pactBopa TpHsoHa B, momemmuii Ha THT-
poBaHHe, MJI.

TCaO =

Ilpu ycranoBKe THTpa pacTBopa TpHJIOHA DB Ha mnpubope
T®J1-46—2 nepen HadaJOM THTPOBaHHS NPOM3BOASAT HACTPOHKY NpH-
6opa, Koropas 3ak/iouaeTcs B CleAylomeM: TymGiepom <«mnpubop
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BKJIIOYEH» BKJIIOYAIOT THTPATOp H B TeyeHHe 20—30 MHH HaioT eMy
OpPOrpeThCsl, ONTHYECKHHA KJHH YCTaHABJIHBAIOT B HyJIEBOE IOJIOXKEHHE,
PYUKY YYBCTBHTEJbHOCTH «rpy6o» —B MHHHMaJbHOE KpaiiHee JieBOe
nojoxeHde. Bioperky c¢ aBromMaTHyeckuM HyJseM 3apmoausior 0,01 M
pacTBOpOM TPHJOHa b, cTakam c pacTBOpoM, comepiKaulHil KaJbLHi
H BCe HeOOXOAHMEIe AJISI er0 THTPOBAHHS PeaKTHBH, OMEINAiOT B s4el-
Ky THTPOBAHHS, CTPEJKy aMIepMeTpa YCTaHaBJIHBAalOT Ha HYJEBYIO
OTMETKY, @ pPYYKy <«UyBCTBHTEJbHOCTH INIaBHO» — HAa MHHHMAaJIbHYIO
9yBCTBHTENLHOCTL (B KpafiHee JieBOoe IOJIOXKeHHe). 3areM B siuefiKy
HOMeIaloT NpeABapHTEJbHO OTTHTPOBAHHHIH OOBIUHBIM CHOcOGOM pa-
CTBOP BMECTO HEOTTHTPOBAHHOTO, IOCJe Uero INOBOPAYHBAIOT PYUYKY
«4yBCTBHTEJLHOCTh IVIABHO® IO 4YacoBO CTPeJIKe O TeX HOp, MoKa
He cpaboTaeT CHCTeMa <KOHEI[ THTPOBaHHS», UYTO CHTHAJH3HPyeTCs
3aropaHHeM CHTHAaJIBHOM JIaMIIbl, IIOCJIE Yero PyuKy «4yBCTBHTEJNBHOCTb
IJ1aBHO» IOBOPAYMBAIOT eUie Ha 1—2 fesieHHs] BOpaBO C TeM, 4TOGHI
aBTOMAaTHYECKOe MpeKpalleHHe NMOJAYH THTPAHTA HACTYNHJO HeCKOJIb-
KO paHbllle 5KBHBaJeHTHOH ToukH. CTpejka aMIepMerpa IIpH 3TOM
oTKJOHseTcs Ha 20—25 nenenuit. B Tom.cayuae, eciaH cHCTeMa He
cpaboTaeT, pPyuKy <«4yBCTBHTEJBHOCTh Ipyb0» IOBOPaYHBAIOT BIPaBO
Ha ONHO JeJIeHHe H NOBTOPSIIOT ONEPalHI0 C «YYBCTBHTEJIbHOCTBIO
IJIaBHO» N0 TeX NOp, MOKa He NPOH30HAeT NePeKPHTHE MarHCTpajH
kKnanaHoM. Ilocyie 5TOro mMpoOH3BOASAT THTPOBAaHHE aHAJH3HPYEMOro
pacTBOpa C KpacHHM cBeTO®HALTPOM 7. CKOPOCTb HCTEUEHHS THTPaH-
Ta 1 CKOPOCTb NEpEMEMIHBAaHHS pacTBopa noabHpaeTcs B Ipolecce
THTpoBaHHA. Heap3ss AomycKaTb OGBICTPOrO HEpPeMEIIHBAHHS, NpPH KO-
TopoM obpasyercsi riyf6oKasi BOPOHKA B KHAKOCTH, 9TO MOXKET INpH-
BeCTH K IOJIYYEHHIO HENPaBHJBHOTO pe3yJabTaTa THTPOBAHHS.

CrakaH, cojiepxKailHii pacTBOP KaJblHA M BCe HEOGXOAHMMEIE peak-
THBbl (L1€70Yb, HHAMKATOP H [p.), NMOMEINAlOT B siYefiKy HJs THTPO-
BaHHs, BKJIOYAIOT MAarHHTHYIO MeINAJKy H TyMOJep «aBTOMaTHUeCcKoe
THTPOBAHHE», CTPEJIKY aMIepMeTpa YCTaHABJHBAlOT Ha HYJb PYYKOil
«HacTpofika Hyasl». OTKPHIBAlOT KpaH GIOPeTKH H NPOHU3BOAST THTPO-
BaHHe, B KoHle THTpOBaHHSA CTPeJKa OBICTPO OTKJIOHSIETCS BJIEBO NPH-
MepHO Ha 20—25 neneHufi, IPH TOM Nojaya THTPAHTa aBTOMaTHYe-
CKH NpeKpamiaeTcsi H 3aropaercs JaMIa <KOHEI THTPOBaHHS». YCTa-
HOBJIEHHe KOHEYHOH TOYKH THTPOBAHHS OCYIUECTBJSETCS] BPYUHYIO CJe-
ayiomnM o6pasoM. Tymbaep «ABOHHOe THTPOBaHHE» YCTaHABJIHBAIOT
B IIOJIOXKEHHE <«BKJIOYEHO», aBTOMAaTHYeCKOe THTPOBaHHe IepeKJioya-
eTCS Ha «BH3yaJbHOE», a CTPeJKAa AaMIepMeTpa OCTOPOIKHO IepeBo-
autcst BupaBo Ha jgeneHHe 30—40. OTKpHBaOT kKpaH GIOPETKH H Ha-
JKaTHeM KHOMKH «MOofaya THTPaHTa» NMPOH3BOJASAT THTPOBaHHe XO MHOJ-
HOH OCT2HOBKH CTPeJIKH aMIepMeTpa.

Turp pactBopa Tpuiaona B, BupaxenHslii B rpammax CaO (Tcao),
BBIYHCJASIOT N0 cpegHeapH(pMeTHUECKOMY pe3yJbTaTy TPeX THTPOBaHHMA
no gopmyae B 1. 3.6.
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doroanekrpuuecknin THTpuMerp PIT-YHHUU3 H noayastomatHue-
ckuit Turparop TOJI-46—2.

3.6.2. IIposederue anaarusa

W3 MepHoit Koa6n BMecTHMOCTBIO 500 MJA OTGHPAIOT NHNETKOM
50 MJ aHaJH3HPYeMOIO PACcTBOPa, NOJYYEHHOro, Kak yKasano B m. 3.1,
NIEPEHOCAT €ro B CTakaH BMeCTHMOCThIO 150 ma, no6asisior 10 ma Ma-
CKHpYIOLIEro peareHTa, 15 MJ1 pacTBopa Iiesoun, 7 Kamejb HHIHKaTO-
pa XpOM TeMHO-CHHErO, ONYyCKalOT OCTOPOXHO B CTaKaH MarHHTHHIH
JJIEeMEHT, IOMEINaloT CTaKaH B THe3l0 npHOOpa, BK/IOYAIOT HPHGOP
H MOTOp MeIIaJKH, Kak IOPH YCTaHOBKe THTpa, H THTpyioT 0,01 M pa-
CTBOPOM TPHJOHa B [0 OCTaHOBKH CTpPEeJKH MHKDOaMIepMeTpa Ha
OIT-YHUU3 uau na TOJI-46—2 ¢ BH3yaJbHBIM OKOHUAHHEM.

Cozepxanne oxkucu Kanapius {(CaO) B mpoueHTax BHYHCJSIOT IO
dopmyae
V .Tg,o - 10100

Ca0 = 7 ,

rae V—o6wem 0,01 M pacTtBopa Tpuaona b, mnomepmmuii Ha THTpO-
BaHHe, B MJI;
Tcao— tutp 0,01 M pacrBopa TpuioHa B, BripaxkeHsmui B r CaO;
M — naBecka LeMeHTa B T;
10 — ko3 duuHeHT, YYHTHIBAIOUIHA ONpele/ieHHe COJepKaHHsA
CaO B aJuKBOTHOH yacTH QUIbTpaTa.

37. Onpenenenue coaepXaHHA OKHCH MarHusg

Ipunnun merona. KosopuMerpHueckoe onpeseieHHe COAEPKaHHSA
OKHCH MarHHsi OCHOBaHO Ha oOpa3OBaHHH B ILNEJIOYHOR Cpelie THAPO-
OKHCH MarHusi, KOTOpasi pearupyer ¢ KpacHTeJeM THTAHOBHM JKeJThIM
¢ o6pa3oBaHHeM JlaKa. KpacHoro upera. IIpH 3TOM KpacHTeJNb THTaHO-
BBIH 2KEJTHH ajgcopGupyercsi oOpasylolledcsi T'HAPOOKHCBIO MarsHs
H JaeT Npo3payHbie KOJJIOHAHEIE DACTBOPHI; JJS HX YCTOHUHBOCTH
NPHMEHSIOT 3aIUUTHHI KOMJIOHA-KpaxMaJ H TrHAPOKCHIaMHH. YKesneso
H aJIOMHHHH MeIIaloT ONpeJeJIeHHIO Maruus, ocnabJss OKpacKy Jaka,
IO3TOMY HX MacKHPYIOT.

3.7.1. Ilpumensemole peaKTussl, pacTsopsL U annapaTypa

0,02%-HEfi pacTBOp KPacCHTEJsI THTaHOBOIO 2KeJTOrO; FOTOBAT CJe-
nyoumuM obpasom: 0,2 r xpacurtesas pactBopsiior B 100 ma Boawl, pa-
CTBOP GQHJbTPYIOT B MepHylo Koaby BMmectEMmocThi0 1 . OTaeiabHO
pactBopsiior 10 r  rugpokcmiamuHa  coasiHokucgoro mno TOCT
5456—79 B 100 mMa BoAbl, HefiTpaaudylorT ero 10%-HEIM pacTBOpPOM
NaOH no HapyXHOMY HHAMKAaTOPYy — (eHOJ(TaJEHHOBOH OyMaKKe,
GUABTPYIOT B TY K€ MepHYIO KoJOy H pacTBOp pa30aBisioOT BOAOH A0
MeTKH. PacTBOp roToBSAT 3a CYTKH JO IPHMEHEHHS H HM MOXHO IOJIb-
30BaThCS B TEUEHHE Mecslla.

Mackupylomnii peareHT; npurotrosJjense mo 1. 3.5.3.

Harpus ruznpat okucn no I'OCT 4328—77, 10%-HeI pacTBOp.
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Kpaxmaa pacrBopumuiii (amuiaogexcrpur) no [OCT 10163—76,
0,5% -Hblll BOLHBIA PacTBOP, CBEXKENPHTOTOBJICHHBIIL

Merunosuiii kpacuwiii mo 'OCT 5853—561, 0,2% -ubifi cnuproBoit
pacTBop; rOTOBSAT IO M. 2.3.

D 0TQ3JEKTPOKOIOPHMETP.

IMocTpoenne rpaiynpoBouHoro rpaduka. B Tpm MepHBie KOJ6H
BMectHMocTbi0O 100 Ma mocsnenoBatenpno mpuausaior 10; 20 u 50 Ma
CTaHAapTHOTO PacTBOpa, MPHUTOTOBJIEHHOro 1o 1. 3.1.

Aumksorasie yactiH 10 1 20 ma pasbaBisiiOT BOAOH NPHMEPHO A0
50 mJ1, 3ateM A06aBasiioT B KoJGsl N0 50 MJ MacKHPYIOLIEro peareH-
Ta, 10 5 MJ KpaxmaJa, no 10 MJ KpacuTtejss THTAHOBOTO XKeJITOTrO H
OJHY KalJdio MHAHKATOpAa METHJIOBOro KpacHoro. PacTBOphl HeATpaJiH-
3yIOT PacTBOPOM €JKOro HaTpa A0 JIHMOHHO-XKeJTOro IBera H no6as-
JISI0T U36HITOK miesioyd B 10 MJ, pasfaBasioT M0 MeTKH BOJOH, mepe-
MEIIHBAIOT, BHAEPXKHBAIOT 5 MHH H KOJOPDHMETPHPYIOT B KIOBETE pas-
mepom 20 MM, MOJIB3YSCh 3esIeHBIM CBeTOPHABTPOM (A==530—536 HM).
ITo nosnyueHHHIM 3HAUEHHSM ONTHUECKOH MJOTHOCTH H H3BECTHOH KOH-
UEHTpPaUHH 3TajJOHHBIX PacTBOPOB CTPOAT TIPanyHPOBOYHHIE rpaduk.

3.7.2. Ilpogederue anaausa

B nBe mepuble K0J6b BMecTHMOCTbi0 100 M oT6HpalOT MHMETKOH
mo 20 MJ1 aHAJH3HPYEMOTrO M CTaHAapTHOrO PacTBOPOB, MOJIyYEHHHIX,
KaK ykasaHo B 1. 3.1, pas6aBasior BoAoH npuMepHo Ao 50 mJ, RoGas-
JISIIOT MacCKHPYIOIIHA peareHT, KpaxmaJ, KpacHTeJb H IPOH3BOJAAT BCe
HajbHeALIHe omepandH, BIVIOTb A0 KOJOPDHMETPHDOBAHHSA, KaK 3TO
YKa3aHO NpPH NOCTPOCHHH I'PafyHpPOBOYHOrO rpaduka.

Copnepxaunne okucH maruus (MgO) B npoleHTax BBIYHCJSIOT MO

cdopmyse
My V- 100
M. V; . 1000°

rae Mji— KOJHYECTBO OKHMCH MAarHusi, Ha#iJleHHOe 10 rpadukKy, MT;
V — o6unit 06beM pacTBopa, M,
Vi—o6bem pactBOpa, B3ATHIH AJS KOJODHMECTPHPOBAHHS, MJI;
M — HaBecka uHeMeHTa, T.

MgO =

IIpumevanusa:

1. Tlpu Haanuru B memeHTe Gojlee 4—59% OKHCH MarHHsA ero coiepxKaHHe MOXeT
6HTh onpegeneno THTpoBarHeM 0,05 M pacTBopoM TpHJIOHA B anukBOTHOR wacTH pac-
tBopa 100 Ma nocie OTAeNeHHS NMOJYTOPHBIX OKHCJIOB, KaK 3TO H3J0XKeHO B m. 2.7.

2. Tlpu BHNOJHEHHH KOHTPOJLHBHIX AHAJIM30B Pe3yJAbTATH OlpefesleHHs COAepkKa-
HAA OKHCH MarEud HeOOXOJHMO NPOBEPHTb TPHJAOHOMETDHUECKHM METOJOM.

38. Onpenesenne cogepxXanus ¢ochopHOro asH-
rHApHIA
A. C otaenenHeM KpeMHEKHCJIOTHI

INpunnun meroza. KonopumerpruecKMil MeToX OmNpexnedeHHS ¢oc-
¢opa ocHOBaH Ha 06pa30BaHHH OKPAIIEHHOTO B XEJATHIA 1BeT pocop-
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HOBaHaJHeBOMOJIHOJEHOBOTO KOMIVIEKCHOTO COEJHHEHHs B HPHCYTCT-
BHH a30THOH KHCJIOTH. IIpH comepxkanuu 5—8 MJ a30THOH KHCJIOTHI
B 100 M1 pacTBOpa HHTEHCHBHOCTb OKPAaCKH KOMILIEKCa MaKCHMaJb-
Had. KpeMHekuciora Mellaer onpejeseHH0 ¢pocdopa, mosTomy ee He-
06X0OQHMO TNpeABaPHTEJbHO BHAEJHTH HJH OTOTHATH C (DTOPHCTOBO-
JOPOIHOH H a30THOH KHCJOTaMH.

3.8.1. Illpumensnemoie peaxTussl, pacT8opsL u annaparypa

Kucnora d¢ropucrosonopoanaa mno [OCT 1043482, 40%-unii
pacTBop.

Kucnora aszoruas no 'OCT 4461—77, miotHoctbio 1,4 W ee pac-
TBOpHI 1:3 ¥ 6 H.

I1naBenp; rotoBar mo m. 2.9.

CraHJapTHHI pacTBOp coaH ¢docdaTa; roToBiaT caeAyoomum obpa-
3oM: 0,1917 r aBaxAH NEepPeKPHCTAJVIH30BaHHOTO KajHsl (octopHO-
KucJjoro oaxHosamemensoro no F'OCT 4198—75 pacrBopsitoT B He6O/Ib-
IIOM KOJHYeCTBE BOJBI, MEPEHOCAT B MEPHYI0 KOJOY BMECTHMOCTBIO
1 5, pa36aBasiOT NO METKH BOAOH H XOpOIUO NEPeMEMIHBAIOT, | MJa
craniapTHoro pacrsopa conepxkut 0,1 mr P,Os.

AmMonnit Mosnn6aexoBokucauii no 'OCT 3765—78, 5% -Hulit pac-
TBOD.

AvMvonuii BaHazuesokuciaunii Mera mo I'OCT 9336—75; rorossr
ciaexyiomuM obpasoM: 2,5 r BaHaIHEBOKHCJOrO aMMOHHSI PacTBOPSIOT
B 500 MJ ropsiuei BOAH, OXJaXZalOT AO KOMHATHOH TeMIepaTypHl,
no6asasior 20 M 6 H pacTBOpa a30THOH KHCJIOTH, pa36aBJsIOT BOJAOH
Ao 1 a1 1 TIATeNbHO epeMENIHBaIOT.

[Tocrpoenne rpainynpoBouHoro rpacguka. I'papuk crposiT no xaH-
HBIM ONTHYECKOH IJIOTHOCTH, NOJIyYeHHHIM IDH KOJOPHMETPHPOBAHHH
CEepHH 3TaJIOHHBIX PacTBOPOB, NIPHIOTOBJEHHBLIX M3 CTaHZAPTHOrO pac-
TBOpa coau docdara.

B uernipe mMepHble K0JOb BMecTHMOCTbIO 100 MJ mocjie0BaTeNbHO
npuauBamT 2; 4; 6; 8; 10 1 12 Ma cranaaprHoro pacrsopa ¢ocdara c
cogepxanueM 0,1 mr P;Os B 1 MJ, Z06aBASIOT B KaxAylo Kojaby Ho
5 MJ a30THOH KHCJOTH, pa3baBasioT npuMepHo xo 50 MJ Bozo#, mpH-
6apasioT no 10 Ma pacTBOpa BaHaJHEBOKHCJOro aMMOHHSA, 10 Ma mo-
au6raTa aMMOHHS, JOJHBAIOT JO METKH BOJOH, THIATeJbHO NepeMellt-
BAIOT U uepe3 12—15 MHH KOJIODHMETPHPYIOT B KIOBETaX pa3MepoM
30 MM c cHHUM cBeTOQHIbTPOM (A=400—420 uM).

KoaopuMerpuposanue H INOCTPOEHHe TPaiyHPOBOYHOrO rpagHkKa
NPOHU3BOJAT aHAJIOTHYHO YKa3aHHOMY B I 3.1.

3.8.2. IIposedenue anarusa

Hasecky 1 r meMenTa CMAayHBAIOT B MJATHHOBOM THIJIE HECKOJNbKH-
MH KalJsiMH BOXH, npnﬁasnmo*r 4—5 Kamesab a30THOH KHCJIOTH H
10—12 Ma nnaBukoBO# KHCJAOTHL. CoZepXHMOe THIJISI OCTOPOXKHO IIe-
PEMEIIHBAIOT IJIATHHOBHIM INNATeJ]eM H, He BHIHHMas €ro, NepeHOCsT
THIeJIb Ha HepacKasleHHylo Necounyio 0aHIo, OTTOHsloT Sify n ualhl-
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tok HF npn nepuoanueckom nepememHBaHuH. CyXoil OCTAaTOK CHJiaB-
JAIT ¢ HeOOJbUIMM KOJHYECTBOM IJIaBHS H IOC/IE OXJaXAEHHs! pac-
naaBa BulesnaynBaoT ero 30—40 MJa ropsizeli BOABI ¢ HoGaBjieHuHEM
5—7 MJ a30THO# KHCJOTH. PacTBOp nmepeBoAAT B MEPHYIO KOJOy BMe-
cruMocTbio 100 MJI, OXJ1aXAalo0T, JOJHBAIOT A0 METKH BOXOH H XOPOIIO
nepemeiinBaioT. daa onpenenennss P;Os; oT6HpAOT afiHKBOTHLIE YaCTH
oT 10 mo 50 Ma pacTBOpa B 3aBHCHMOCTH OT NPEANOJAaraeMoro couep-
KaHua (ocopHOro aHruApHuia B [EeMeHTe, IOMENIaloOT B MEPHYIO
Kosi6y BMecTuMOCTbiO 100 MJ, 106aBisiioT 6—3 MJ a30THOH KHCJIOTHI,
pasbaBasior 10 50 Ma Boxo#i, mpubasasioT 10 MJa pacTBopa BaHanHe-
BOKHCJOTO aMMOHH#A, 10 M Mosn6JaTa aMMOHHS, JOJHBAIOT 10 METKH
BOJO¥, XOPOIIO IepeMeIHBaloT 1 yepe3 12—15 MHH KOJOPHMETPHPY-
0T B KIOBeTax pasMmepom 30 MM C CHHHM CBeTOOHIbLTPOM, KaK yKasa-
o B 1. 3.1.

Cozepxanne ¢ochoproro aurmapuna (P:0Os) B nmpoueHrax BHIUHC-
JSI0T 10 popmyJe

M; -V - 100
P,0, = Mi-V -1
2T M vy - 1000°

rae M;— konnuectso PyOs, HaliieHHoOe M0 rpaduky, Mr;
V — o6t 06meM pactBopa B M,
Vi—ob6bem pacTBOpa, B3ATHIE A5 KOJODHMETPHPOBAaHHs, B MJI;
M — HaBecKka LeMeHTa B T.

b. bes oraenenus KPEMHEKHCJIOTDI

TMpunnun meroza. Kosopumerpuuecknii Meron ompefeiieHus ¢oc-
¢opa ocHOBaH Ha 06pPa30BaHHH OKPAIIEHHOTO B CHHHI LBET KOMILJIEK-
ca lpochopHOMONHOAEHOBOH TIeTEPONOJHKHCAOTEH MOJHGIATOM HATPHS
OpH KHCJIOTHOCTH PaCTBOpa, IIPHMEPHO 1 H IO CEepPHOH KHCJIOTE HJH
¢ MmoaubnaToM aMMOHHS INPH KHCJIOTHOCTH pactBopa 0,5—0,6 H mo
COJISHOA KHCJOTe, BOCCTAHOBJIEHHOTO COOTBETCTBEHHO CEPHOKHCJIBIM
THAPAa3HHOM HJIH METOJIOM. i

B yKkasaHHBIX BHILIE YCJIOBHSIX KHCJOTHOCTH pPacTBOpa KPEMHEMO-
aubJeHOBas TreTepoNOJHKHCAO0TAa He obpasyercs. OmnpefeneHue Hpo-
BOISIT COOTBETCTBEHHO H3 aJIHKBOTHOH YaCTH OCHOBHOTO COJISTHOKHCJIO-
ro pacTBOpa, NIPHTOTOBJEHHOTO, KaK YKa3aHo B 1. 3.1, HJIH M3 OTAeNb-
HOIl HaBeCKH.

3.8.3. Ilpumensnemoie peaxTussl, pacTeopel 1 annapaTypa

CranfapTHRIE pacTBOp cOAH docdara; roToBAT ciaenyomum obpa-
3oMm: 100 MJa cTaHZapTHOTO PacTBOPa, NPHTrOTOBJIEHHOrO, KaK yKa3aHO
B 1. 3.8A, pas6asasior 10 500 ma; 1 MJ NDPHroTOBJIEHHOrO pacTBOpa
comepxkut 0,02 mr P,Os. ,

I1naBens; roToBaT no 1. 2.9.

Hatpu# monuGaenosoxkucauii mno I'OCT 10931—74, 2,5% -ubiit
pactBop B 10 H cepHO#l KHCJOTEe; TOTOBAT CJeAylOIHM oOpasoM: 5 r
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MoJHOAeHOBOKHCIOrO HaTpHs pactBopsitor B 200 ma 10 H pacrBopa
CepHOH KHCJIOTHL.

Boccranosutean 1; ruapasun cepHokucanid mo I'OCT 5841—74.
0,15% -HEI# BOAHBINA pacTBOP.

Kauus rugpat oxkHucH, 3 H pacTBOp.

Kucaora conaunast no FOCT 3118—77, pactsop 1:3.

BoccranoBuTenb 2; TroTOBAT cAeAyoumum obpasoM: 20 r Merosa
(napa-merunamunocyabdara) no FOCT 25664—83, 12 r cepuHcTO-
KHCJAOro HaTpus (Hatpus cyiabpurta) Gessoguoro mo I'OCT 195—77
pactBopsioT B 500 MJ1 Tenyiod BOALI, OT(HHJIBTPOBHIBAIOT H pa3baBisioT
BoO# 10 1 1. XpaHAT B CKJISIHKE TEMHOTO CTEKJia.

Amvmonnii mosmGaenoBokucasii o F'OCT 3765—78, 5%-ubiii pac-
TBOP; TOTOBAT No I 3.1.

Kucnora aumonnas mo F'OCT 3652—69, 4%-uwiii pacrsop.

®0TO03/1€KTPOKOJTOPHMETP.

ITocTpoeHne rpaiyHpPOBOYHOTO rpadHKka C BOCCTaHOBHTeJeM I.
I'paduK CTPOSAT IO JAHHEIM ONTHYECKOH NJIOTHOCTH, NMOJYYEHHHIM HpPH
KOJIODHUMETPHPOBAHHH CEPHH ITAJOHHBLIX PacTBOPOB, NPHTOTOBJIEHHBIX
H3 CTaHAApTHOrO pactBopa cojH ¢ocdara. B ueTsipe MepHHE KOJGH
BMecTHMOCTEI0 50 MJI  HOCJeNOBaTeJbHO NMpHJAHBAOT 1; 2; 3 u 4 Ma
CTaHZapTHOro pacrBopa ¢ocdara ¢ comepxanuem 0,02 mr P,O; B
1 MJ, 106aBJSIOT B KaxAylo Kouaby BoAbl A0 25—30 ma obuiero o6b-
eMa, mo 5 MJ pactBopa MoOJHOZaTa HATPHS, NO 2 MJ CEPHOKHCJOIO
IHApa3HHa H JOJHBAlOT A0 METKH BOZOH. PacTBOpH XOpOLIO mepeme-
WHBAIOT H morpyxaioT Ha 10 MHH B KHNsniylo BoAdHylo 6aHIo, mocie
YEro WX OXJAaXAaloT 10 KOMHATHOH TEeMIepaTyphl H KOJIOPHMETPHPYIOT
B KioBeTe pazmepom 20 MM ¢ KpacHbIM cBeTOHAbTPOM (A=656—680
HM).

ITocTpoenne rpafynpoBouHoro rpacdHka IPOH3BOXAT, KaK YKa3aHO
B I 3.1.

3.8.4. IIposedenue anarusa

Ot0OupaloT NHOETKOR 25 MJI aHaJH3HpyeMOro pactBopa (mepBas
HOpPLHS), NOJYYEHHOTrO, KaK yKasaHo B I. 3.1, mepeHOCAT €ro B Mep-
Hylo Kosa6y BmectumocThio 50 Mi. IlpeasapurtenbHo 25 MJa 3TOrO XKe
pacrBopa (BTOpas moplus), oTo6paHHOrO B CTakaH HJH KoJOy, Hell-
TPaJH3YIOT 3 H PacTBOPOM THAPOOKHCH KajHsd 1O (QeHOoJIPTaICHHY.
Tlomepmee Ha HefiTpanusanHio 25 MJa (BTopasi MOPIMSA), KOJHIECTBO
meJo4YH npHOaBJsAIOT K OTOOGpaHHOH aJIMKBOTHON 4YacTH (mepBast mop-
uus), s3areM J06aBjsIOT 5 MJ pacTBOopa Mosaubiaara HaTpUd, 2 MJ pa-
CTBOpPA CEDHOKHCJIOTO THADAa3HHA, JOJHBAIOT A0 METKH BOAOM, mepe-
MEIIHBAIOT H nocje 10 MHH BhIICDXXHMBaHHS B KHIsIIeH BOAsHOH OaHe,
OXJaxXaioT H KojopuMeTpupyloT. Conepxanue GpocOpHOro aHTHAI-
puaa (P;Os) B mpoueHTax BHYHCASIOT MO (OpMYyJe, NMPHBEIEHHOH B
m 3.8.2.
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TlocTpoenne rpaayHpOBOUHOTO rpaduka C BOCCTaHOBHTeNEM 2.
T'papuk CTPOSAT MO HM3BECTHOH KOHUEHTPALMH H ONTHYECKOR MNJIOTHO-
CTH, HOJYYEHHOH B pe3yJbTaTe KOJODHMETDPHPOBAHHS CEPHH 3TaJOH-
HBHIX pPacTBOPOB, IPHIOTOBJICHHHIX H3 CTaHAApTHOTO PacTBOPa COJH
tdocpara. B uernipe MepHele K066 BMecTHMOCThIO 100 Ma mocneno-
BaTeJabHO mpuiuBaioT 5; 10; 15 u 25 mMa cTran;apTHOro pacrBopa, Ho-
6aBasiOT B KaXkAylo KoaGy Boawl Ao 25 MJ ofmero o6bema, no 20 ma
pacTBOpa COJSTHOH KHCJOTH, 20 MJ pacTBOpa BOCCTAHOBHTENS H & MJ
pacTBopa MoaHGZAaTa aMMOHHS, IlepeMElIHBAIOT H JAalOT NOCTOATH
10 muu aas mojHoro o6Gpa3oBaHHsi (HOCHOPHOMONHOAEHOBOrO KOMII-
Jekca. 3areM mobGasiasooT no 10 Ma pacrtBopa JHMOHHOH KHCJOTHI,
pas6aBiidloT BOJOH IO METKH M Xopowo nepememuBaioT. Koaopumer-
PHPYIOT MOJyUEeHHble CHHHE PACTBOPHl H CTPOST IpaJyHPOBOYHEHIHA rpa-
¢HK.

3.8.5. IIposedenue anarusa

HaBecky 0,5 r uemenra cmiaeasior ¢ 2 r miaaBus. Ilocie oxmaax-
JeHHs NJaB BhenaguBaioT B 50 MJ pacTBOpa COJSIHOH KHCJOTH H
nepeBOJAT B MepHYI0 K06y BMecTHMOCTbIo 250 MJ, pas6aBisior
BOZO# A0 MeTKH H XOpOIIO IepeMewHBaioT. 151 ompelesieHHsl COnep-
XKanusg GochopHOro aHruJpuAa OTOHPAIOT AaJHKBOTHYIO 4acTb PacTBO-
pa B 50 MJI, momenialoT B MepHyl0 Koaby BMecTHMocTbio 100 Mu, mo-
6aBastor 10 MJ pacTBOpa CONSIHOR KHCJOTH, a TakXe BCe OCTaJIbHHIE
PeaKTHBEI, YKa3aHHBe B I. 3.8.4, NIPH ONHCAaHHH MOCTPOEHHS TPaAYyH-
poBouHoro rpagmuka. KoJOpHMeTpPHPYIOT HOJyd4eHHBIN PacTBOP H BHI-
YHCASIOT cofepixkanHe ¢ocOpHOro aHrHAPHAA, KaK YKa3aHo B I. 3.8.2,

39. OnpeneneHue COZep}KaHHS OKHCH XpoMa

ITpunuun merona. Kosopumerprueckuit MeTol OCHOBaH Ha OKHCJe-
HHH B KHCJOH cpeie AupeHuHIKkapbasHia LIECTHBAJEHTHBIM XPOMOM ¢
o6pa3oBaHHeM pPaCTBOPHMOIO COEIHHEHHS, OKpalIeHHOTO0 B KpacHo-
¢uosneroBuift 1Ber. OKpacka COeIHHEHHS MaKCHMaJbHa H YCTOHYHBA
npu KucJaoTHoctH pactBopa 0,20—0,25 H mo cepHO#l KHCJIOTe; peakius
IOpOTeKaeT B TeUeHHe HECKOJbKHX CeKyHI. Memalomiee BJIHSHHE TpeX-
BaJIEHTHOTO 3KeJe3a YCTPaHAIT NyTeM IepeRefeHus ero B GeclBeTHbIN
dochaTHbIi KOMILIEKC.

3.9.1. IIpumensemole peaxTusdsl, pacTeopsl U annaparypa

T1aaBenb; roToBar no n. 2.9.

Kucnora consnas mo 'OCT 3118—77, mnaorsocthio 1,19 u ee pa-
ctBop 1:3.

Kucnora oprodocdopuas mo TOCT 6552—80, pacreop 1:2.

Judennnkap6asun no T'OCT 5859—78, 0,25% -ubi#i pacTBOp, rorTo-
BAT cJjelylomuM o6pasoMm: Hasecky 0,25 r anudennnkap6asupa pac-
TBOPAIOT NPH caaboM HarpeBanHH B 100 Ma 3TanoBoro pekTH(HKOBaH-
goro cnupra mo [OCT 5962—67, pazbasaennoro Boxoii 1:1. Hdude-
HHJIKapGa3HA HECTOEK U ero PacTBOP TOTOBAT Iepel OlpejesieHHeM
xpoma.
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CrannapTHBIA pacTBOp 1; roTOBAT Ha OCHOBE CTaHAapTHOro oGpas-
1la xpoMoMarHe3utoBoro kupmuua Ne 239 ¢ cojep:xKaHHEM OKHCH Xpo-
ma 22,02%. CraumapTHbiii oGpasen B koJuuectBe 0,05 r cmiaBisioT
¢ 1 r naasHa, maaB BeenauuBaioT 40—50 Ma pacTBOpa cosgHOR
KHCJIOTHl 0e3 NOZOrpeBaHHsi, BO H36exKaHHe BOCCTAHOBJIEHHS XpOMa
JI0 TPEXBaJEHTHOTO, IIEPEBOLAT B MEPHYIO K010y BMecTHMOCThIO 500 MJ,
pas3baBJsOT X0 METKH BOJAOH M XOpOIIO IepeMellHBapT. 1 MJ craH-
ZapTHOrO pacTBopa cofepkHT 0,022 Mr OKHCH Xpoma.

CraHAapTHHIA pacTBOp 2; roToBAT caedyioumum obpasom: 0,0484 r
OUHIIEHHOIO NepeKpHCTAJIH3alldefi H BHICYLIEHHOTO NPH TeMIepaType
130°C kaausi aByxpomosokuciaoro mo I'OCT 4220—75 pacTBopsioT B
100 M BoIBI, MepeBOAAT B MepHyl0 Koaby BMecTHMOCTbIO 250 Mmu,
pa36aBJsIOT BOJOH N0 METKH H TINATEJbHO NepeMelIHBaloT. AJHKBOT-
HYIO 4acTb 3TOro pacrsopa 50 MJ pas36aBiasioT BoAOH A0 250 M. 1 Ma
CTaHAapTHOro pactsopa comepkuT 0,02 Mr oxiHCH XpoMma.

DOTO3JIEKTPOKOJIOPUMETP.

IToctpoenne rpaiayHpoBouHOro rpaduka. s NPHrOTOBJIEHHS 3Ta-
JIOHHBIX DAacTBOPOB B NfITh MEPHHIX K0J6 BMectHMocTbio 100 Ma mo-
caenoBatenbio npuiusaiot 0,4; 0,8; 1,2; 1,6 u 2 Ma cranRapTHOTO pac-
TBOpa, pa3baBisioT NpHMepHO A0 70 MJ BOAOH, 106aBJIAIOT B KaX-
nyio xKoab6y mo 1,5 MJa consAHOH KHCAOTHI, 4 MJ (hOCOPHOH KHCIOTHI,
TOCJIe Yero XOpolio TepeMemHBaloT, npubasisior no 1,5 Ma audenun-
kKap6asnzia, pa3faBasioT BOJAOH A0 METKH, CHOBAa XOpOLIO IepeMellH-
BalOT H ueped 5—7 MHH KOJODHMETPHDPYIOT B KioBeTe pasmepoM 30 MM
¢ 3eqeHEIM cBeTodHALTpOM (A=530-—536 um). Ilo nmoayuenneiM Be-
JIMYHHAM ONTHYECKHX IUIOTHOCTEH M HM3BECTHHIM KOHILEHTPAaUHsAM 3Ta-
JIOHHBIX DPacTBOPOB CTPOSIT I'PalyHPOBOYHEI I'DadHK, KaK YKa3aHO B
m 3.1,

3.9.2. IIposedenue anarusa

HaBecky 0,2—0,5 r memenTa cnziaBasior ¢ 2 r maasuda. [ocne ox-
JaxIeHHs coyaB BbllenaunBaioT 40—50 MJa pacTsopa COJSHOH KHC-
JIOTHl, TIEPEBOAAT B MepHYIO Koj0y BMecTuMOCTbiO 100 MJ, pasdabisi-
IOT JO METKH BOJOH H XOPOILIO IepeMeIuHBaIOT.

Jna onperesneHHs OKHCH XpoMa OTOHpAlOT AJHKBOTHHE 9aCTH OT
10 xo 25 mMJa pacTBOpa B 3aBHCHMOCTH OT HpEANOJaraeMoro coiepxa-
HHS OKHCH XpOMa B lieMeHTe, IOMeIIaloT B MEpPHYIO K00y BMeECTH-
Mmoctbio 100 Ma, no6asagior 50—60 MJ BOIEL, 4 Ma pactBopa docdop-
HOM KHCJIOTHI M XOpOLIO NepeMemuBaloT. I[locsie uero mpuOaBASIOT
1,5 mMan pacrBopa audenunxkap6asuna, pasbaBasior BOJLOH RO METKIl,
CHOBa XOPOLIO NepeMEeIIHBAaIOT H uepe3 5—7 MHH IIPOH3BOAAT KOJIOPH-
MeTpDHpOBaHHe,

Conepxanue okHcH xpoMa (CrpOs) B mpomeHTax BBLIYHCASIOT HO

¢opmyae

Oy My V- 100

Cr,
M. Vy.1000°
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rae M; — xosanuectBo CroOs, HafineHHoe no rpaduky, Mr;
V — o6wuit 06beM pacTBOpa, MJ;
Vi—o6bem pactBOpa, B3STHIi JJsl KOJOPHMETPHPOBAHHS, MJ;
M— HaBecka ueMenra, r.

3.10. Onpenenenne conepxaHusA GpTopa

ITpunnun meroga. KoJopHMeTpHUECKHH METOJ OIpEeJeHHs COLep-
JKaHHA (TOpa OCHOBAaH Ha 0CJa6JieHHH MHTEHCHBHOCTH OKPACKH KOMII-
JIEKCHOT'O COeJIHHEHHs aJIOMHHHSA C apceHa3o 1 B NPHCYTCTBHH HOHOB
¢dTopa, ¢ KOTOPHM aJdIOMHHHI o0pasyeT Gosiee YCTORYHBHI KOMILJIEKC
AlF¢*-. KoMIieKc HOHOB aJIIOMHHHSI C apCeHaso | mMeeT HaubGosee HH-
TEHCHBHYIO H YCTOHUHBYIO OKpacky npH Beauunse pH 4,5. Ocnabie-
HHE OKPAaCKH apCeHa30-aJIOMHHHEBOrO KOMILIEKCA OYeHb YyBCTBHTEJNb-
HOo K BesqimudHe pH pacTBOpa H 3aBHCHT OT coseBOoro ¢oHa QorTomer-
pHPYeMOTo pacTBopa, IM03TOMY NPH H3MEPEHHH ONTHYECKHX ILIOTHO-
cTell pacTBOpoB PH JXOJIKHO TOYHO PaBHATHCA 4,5 H HEOOXOZHMO, 4TO-
Obl H3MepsieMBle PaCTBOPLI HMEJH OJHHAKOBBLIH COJIEBOH COCTaB.

3.10.1. ITpumensemeole peaxTussl, pacTeops. U annaparypa

Kucaora consnas mo 'OCT 3118—77, pactBopu 0,1 B u 1:3.

Ammuak Bogumiii . mo I'OCT 3760—79, 25%-mmifi, 10%-HH# u
0,2% -HBI#f pacTBOPEL

Harpnit yraexucaniit 6espoannit no 'OCT 83—79 uau KaaHH-HAT-
pu#t yraekucasi 6e3soxnnii no FOCT 4332—76.

IlnaBenp; roroBsT caexyiomum obpasom: 1,7 BecoBBle YaCTH JIHTHS
yraekucaoro no MPTY 6—09—4806—67 & 1,3 BecoBrle wacTH 60pHOIk
kucnotel o FT'OCT 9656—75 TmaresbHO cMelHBalOT B ¢apdopooi
crynke. [ToayueHHyi0 cMeCh BHICYLIHBAIOT B CYIIHJIBHOM INKady mNpH
temnepatype 160—200°C B Teuenue 2 4, 3ateM pacTHpaloT B ¢apdo-
poBO# cTynKe ¥ H00aBJsloT | BEeCOBYIO 4acTh OKHCJIHTENS — aMMOHHS
asotHokucaoro nmo I'OCT 22867—77. Eciu Takas cmech HpH CILIaB-
JIEHHH BCIy4YHBaeTcs HJIH pasCpHI3rHBaeTrcs, TO ee CleLyeT elle pas
BHICYIIHTb H NIPH PACTHPAHHH CHOBa AOGABHTb OKHCJHTEJb.

Apcenaso 1 no MPTY 6—09—3546—67; 0,0525% -uniit pacTBop;
roToBAT caelylomum obpasom: 0,2625 r apcenaso 1 pacTBopAOT B
300 Ma BOAH, NEPEBOASIT B MepHYI0 Konby BMecTHMOcThIo 500 MJI, Ko-
BOJSIT KO METKH BOJOH. H XODOLIO NIePEeMEIIHBaIOT.

CraugapTHH pacTBOp (GTOPHAA HATPHS; OTOBAT CJIAEAYIOLIHM 06-
pasom: 0,2212 r ouHINEHHOrO NepeKpHCTa/IH3alHell H BHICYHIEHHOTO
npu temneparype 120°C natpus ¢ropucroro no FOCT 4463—76 pac-
TBOpstoT B 200—300 MJI BOABI, MepeBLAAT B MepHYI0 KoJby BMeECTH-
MOCTbIO 1 JI H TIIaTesIbHO NepeMeNIHBalOT. AJIHKBOTHYIO 4acTh 3TOrO
pacrBopa 100 ma pasGaBisiior o 1 a; 1 Ma crauZapTHOro pacTsopa
cozepxur 0,01 mr ¢ropa.

Amomunnit asorsokucaslxi no 'OCT 3757—75, 0,001 m pactBop;
rotoBaT caeiywomum o6pasom: 0,0938 r Al(NO;)s-9H,O pacteopsior
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B 100—150 Ma BOAm, mepeBOAAT B MEpPHYIO KOJGYy BMECTHMOCTBIO
250 MJ H XOpOLIO NEepeMelIHBAOT. PacTBOp COJMM aJIOMHHHS PEKO-
MeHayercs XpaHHTb He 6ojee 15—20 nueii.

AneraTHo-aMMHaUHBIA Oy(epHbI pacTBOp; TOTOBAT CJAELYIOIIAM
ob6pasom: 8,7 ma 25% -noro ammuaka Boxnoro no 'OCT 3760—79 no-
MeNalT B MepHyI0 Koiby BMecTHMocThio 1 J, noGasasiior 200 ma
Bonsl, 15 ma 80%-nofi mam 11 Mol JieAsiHOA YKCYCHOH KHCJIOTHI MO
I'OCT 61—75, 700—750 ma1 BOABI H, HE IOBOAS IO METKH, I€pEeMellH-
BaIOT M ONpeleasioT Ha noteHuuoMeTrpe uau pH-merpe Benuunny pH.
Ilpn orknonenuu pH ma 0,05 KOPPEKTHPYIOT MPHIOTOBJIEHHEIH PacTBOP
no 3Hauennss pH 4,5 nobaBneHnem aMMHaKa WJH Jie[JsTHOH YKCYCHOI
KHCJIOTHL.

XoJiocTo#i pacTBOp; TOTOBAT HAa OCHOBE CHIPHEBOTO MLITaMa, HE CO-
Aepxamtero ¢propa. HaBecky cramgapraoro msama 0,5 r cMemnBaior
¢ 1 r yrJekucjioro HaTpHSl MJH KaJHS-HATPHS YIVIEKHCJIOTO, B3BELIEH-
HbIX ¢ ToyHOCTBIO 0,01 r (maA coGJIOfeHHSA HOCTOSIHCTBA COJIEBOTO
¢oHa pacTsopa) M CHeKalOT HJH CIVIABJSIOT C 1 I MJIaBHA HPH TeM-
nepatype e Bbimie 900—950°C B Teuenme 3—5 muH. Ilocne oxsaax-
IeHusA cnek pactBopsior B 50 MJ pacTtBopa COJMSHOH KHCJIOTH 1:3,
Harperoro 10 50—60° C. bopHO-IHTHeBHIH CIJIaB pacTBOPSIIOT B 50 ma
pacTBopa cOJsHOH KHCJAOTH 1:3 Ha MarHuTHO!H Meuiajke NMpH Harpe-
‘BaHHH B TeyeHune 20 MHH, HE ZOBOAS N0 KHIICHHS.

IToayuennsle pactBopnl HarpeBaiotr fo 80—90°C, ocaxmamT aJo-
MHEHHE H Xese30 10% -HbpIM pacTBOPOM aMMHaKa B NPHCYTCTBHH OZHOMH
KalJd HHAXKAaTOpa METHJOBOrO KPacHOro A0 Mepexojga OKpacKH pac-
TBOpA B KeJaTHIH 1{BET H AAOT H3OHITOK amMMHaKa 2—3 kanau. [opsuni
pacTBOp GHABTPYIOT Yepe3 HENMJIOTHBIR (HJIBTP, NPOMBIBAIOT 3—4 pa3a
ropsiuuM 0,2% -HbIM pacTBOpOM aMMHaka.

@uabTpaT H NPOMBIBHBIE BOJALI COOGHPAKOT B MEPHYIO K010y BMme-
cTuMOcTbIO 250 MJ, ZOBOASIT A0 METKH BOZOH H XOPOILO MepeMellH:
BaloT.

Merunosuifi kpacunit no 'OCT 5853—51, 0,2%-uetit ciupToBoOit
pacTBOp; TOTOBAT 0O 1. 2.3.

DJIeKTPOMAarHuTHAsl MeIlaKa.

DOTO3EKTPOKOJIOPHMETD.

pH-meTp.

IMocrpoenue rpagyupoBouHoro rpaguka. B 4 mepHble KoaiObl BMe-
CTHUMOCTBIO 50 MJ1 MOCJeAOBATENLHO IPHAHBAIOT MO 5 MJ XOJOCTOrO
pacTBopa, a 3aTeM BO Bce KOJIOHI, KpoMe nepBoH (HyJ/eBOH pacTBop),
no6asasitoT coorBercTBeHHo no 0; 1; 2 w 3 MJI cTaHAapTHOrO pacTBopa
H 1o 2 mJ pactBopa apceHaso 1. Okpacka peareHTa HMeeT pasJHYHbIE
OTTEHKH B 3aBHCHMOCTH OT BeauuuHwn pH pacTtBOpa, B KOTOpHIA ero
Zo6aBadaloT (B LIeJOYHOR Cpele apceHa3o | HMeeT MaJHHOBYIO OKpac-
Ky, a npu pH 4,5 — opanxenyw). [lonyuennnbie pacTBOpbI HeHTpaJIH3Yy-
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1oT 0,1 H pacTBOpPOM COJITHOf KHCJIOTH JI0 Iepexofia OKpPackH pacTBopa
H3 MaJIHHOBOH B KPacHO-opaHXKeBylo (6oJiee B opaHxKeBYI0). 3ateMm B
KaXAyI0 KOJOYy BBOASAT MO 2 MJI a30THOKHCJOIO aJIOMHHESA, 1m0 10 Mxi
OydepHoro pacrsopa, MAOBOAAT A0 METKH AHCTHJIMPOBAHHOH BOJOf,
XOpOIIO NMepeMEeNIHBAIOT H AaloT mocToATh 15 Mun. OnTHUecKyio mioT-
HOCTb H3MepAIOT Ha (HOTOIIEKTPOKOJOPHMETPE C ZKEJATHIM CBETODH/Ib-
TpoM (A=>582 HM) HJH C 3eJIeHHM CBeTOQHIbTPOM (A=0530—536 nwm)
B KioBeTax ToJamuHo#i cjoda 20 mm. PacrBop nepBoii koa6H HCIOJB-
3YIOT B KayecTBe HYJIEBOTO pacTBOPa CPaBHEHHS.

M3mepenne onTHYeCKOH NJIOTHOCTH NPOH3BOAST CJAeAylOLHM o6pa-
30M: B JBe KIOBETH HAJHMBaIOT HYJEBOH PacTBOP H NOMELIAIOT HX B Je-
BRI M NpaBbili KIOBETOJAEPZKATENH Ha NYTH CBETOBOTO Ny4YKa, B TPETHIO
KIOBETY HAJHBAIOT pacTBOp, colepxamu#i ¢rop. OnTtHIeckyio naoT-
HOCTh nepBoro GapaGana yCTaHaBAHBAIOT Ha Bennyuny 0,350, a crpe-
Ky rajbBaHoOMeTpa NnepeBOAAT Ha HyJb. OTHOCHTeJbHO NJIOTHOCTH HY-
JIEBOTO pacTBOpa 3aMepSIOT ONTHYECKYIO IJIOTHOCTh BCEX OCTaJIbHBIX
pPacTBOPOB C Pa3JHYHEIM cojepxkaHueM ¢ropa. [Ipun 3TOM onTHueckas
IVIOTHOCTL PacTBOPOB, cojepxamux ¢rop, Oyzer Huxke 0,350 u ¢
YBeJIHUEHHEM €ro KOHIEeHTpaluu OyAer COOTBETCTBEHHO yMEHBIIATHCS.
Ha ocnoBanHH mnoJiydeHHBIX ONTHYECKHX IUIOTHOCTEH H H3BECTHOH
KOHLIEHTPAUHH (PTOpa CTPOAT I'PaAyHPOBOYHHIA rpadHK, Kak 3TO H3-
JI03KeHO B 1. 3.1.

3.10.2. IIposedenue atnaiuza

Hagecky nemenra 0,1—0,5 r B 3aBHCHMOCTH OT cojep:KaHHs ¢TOpa
CIeKaoT ¢ 1 I YIVIEKHCJIOTO HATpHA HJH KaJHsA-HAaTPHS YTJEKHCJOTro
HAu CIaBAgl0T ¢ | r GOpDHO-AUTHEBOro MJABHA I@pPH TeMIieparype
900—950° C B Teuenne 3—5 MuH. [ToaydeHHble cnek U CnJaB BhillleJa-
9HBalOT B pPacTBOpE COJSIHOH KHCJIOTHL 1:3 TakK e, Kak IpH NPHIO-
TOBJICHHH XOJIOCTOTO PacTBOpa, OTAENSIOT NOJYTOPHBIE OKHCJB H Ile-
peBOAAT GHJILTPATH B MEPHYIO KOA0y BMeCTHMOCTbIO 250 MJI, ZOBOAAT
BOJOH A0 METKH H XOPOHIO NepeMeHIHBaloT. AJHKBOTHYIO YacTh aHaJH-
3HPyeMoro pacrBopa 1-—5 MJ nmoMmeulamT B MepHYIO KOJOYy BMECTHMO-
crbio 50 M. Jasi coGMIOneHHs] NOCTOSHCTBA COJIEBOIO COCTaBa B KOJ-
Oy n06GaBJSAIOT XOJIOCTOH pacTBop B KoJjudectBe 4—0 MJ B 3aBHCH-
MOCTH OT BEJIHYHMHBl aJHKBOTHO# YacTH aHaJH3HPYEeMOTOo pacTBopa
(obmuit 06beM aHAJTH3HPYEMOrO H XOJOCTOIO PacTBOPOB AOJIKEeH CO-
cTaBadaTh 5 Ma). B apyryio mepryio koa6y BMecTHMOCThIO 50 MJ BBO-
JAT 5 MJ XOJIOCTOrO pacTBOpa, 3aTeM B 06e KOJOGH J00aBJAKT 1O
2 ma apcenaso 1, 0,1 H pacTBopa COJMAHOH KHCJAOTH JO HEepexoja
OKPacCKH pacTBOpa B KPAaCHO-OPaHKeBYyIo, 10 2 MJ a30THOKHCJOrO
amoMunus, no 10 mu OydepHOro pacrsopa H JOBOAAT IO METKH BO-
nofi. OcranbHBle ONepanyH IPOH3BOAAT TaK, KaK ONHCaHO IPH IO-
cTpoeHHHM rpaduka B m. 3.1. B KauecTBe HYJEBOro pacTsopa CIyXHT
KoJs16a ¢ XOJIOCTHIM PacTBOPOM.
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Conepxanne ¢ropa (F) B mpouentax BBIYHCJSIOT 1O (opmy.e
Fo Mi-V-100
M- Vy- 1000

tae M;— KoanuecTBo propa, HafileHHOe [0 rpagHKy, Mr;
V — o6mnit o6veM pacTBopa, MJ;
Vi— o6bem pacTBOpa, B3ATHIA /s KOJOPHMETPUPOBAHHS, MJ;
M — HaBecka lieMeHTa, T.

3.11. Onpenenenne colepXaHHA XJoOpa

INpunuun meroma. Hedenomerpuuecknii MeToy onpereseHHs CO-
JIep:KaHHS XJOpa OCHOBAH Ha YBEJIHYEHHH ONTHUYECKOH IJIOTHOCTH pa-
CTBOpa BCJEACTBHE 0OPa30BaHMS CYCHEH3HH HOHAME XJOpa C HOHaMH
cepebpa B NPHCYTCTBHH a30THOf KHCJOTH. IlepeBefienne ofpasua B
pacTBOPHMOE COCTOSIHHE OCYIUECTBJAIOT CIJIaBJEHHEM C HH3KOTeMITe-
paTypHO#i cMechio OYpH C KaJHHA-HATPHH YIJIEKHCJIBIM, BO H36Gexanne
yJIeTY4YHBaHHS XJOpa.

3.11.1. Ilpumensemovie peakTusst, pacTeopst U annaparypa

CraHJapTHHIH PacTBOP COJIH XJIOPA; FOTOBSAT CJEeLYIOIHM 06pa3oM:
uaBecky 0,0165 r nmpenBapHTeNbHO HBaXAbl NEPEKPHCTAJNIH30BAHHOIO
H BBICYIIEeHHOro npH temneparype 110° C umatpus xaopucroro no 'OCT
4233—77 pactBopsiiot B 100 MJI BOABI, NEPEHOCST B MEPHYIO KOJOY
BMECTHMOCTbI0 250 MJI, pa3GaBisIOT A0 METKH BOJAOH H XOpOLIO Nepe-
MeIUMBalOT. 1 MJ craHgapTHoro pacrBopa cojepxut 0,004 Mr xjopa.

Kuciora asotuas no TOCT 4461—77, pacreop 1 : 5.

Cepebpo asorHokucaoe no 'OCT 1277—75, 5% -urbiii pacTBoOp.

CMmech 1451 CIJIaBJEHHS; TOTOBAT CJeAylomium o6pasoM: 1 Becomast
gacTh HaTpHA TeTpabopHOKHcaoro GesBoxHoro mo I'OCT 4199—76 u
2 BecOBBle 9aCTH KaJHA-HaTpHs yrjekucjoro GespogHoro mno ['OCT
4332—76 TmarenbHo cMemHBalOT B (HapdopoBOfi CTYNKe, HOGABAAS
HeGOJIbLIHMH TOPUHAMH ORHO K APyromy.

XosocTofi pacTBOp; rOTOBAT CJelylouuM o6GpasoMm: HaBecky 0,5 r
CHIpbEBOfl CMeCH, He COIEepIKaIell XJopa, NepeMeuIuBalT ¢ 2 I miaas-
Hf, CIVIaBAAIOT B Mydene mpu Temneparype 700—720°C B TeueHue
15 mun. Ilo oxnaxieHnH cmaaB pacTBopsiioT B 40 Ma  X0J0AHOTrO
pacTBOpa a30THOH KHCJOTH Ha MarHuTHO# mewaJnke. [Ipospaunuiii pa-
CTBOp MEpeBOAAT B MepPHyKW KoJabBy BMmecTHMocThIO 250 MJ, AOBOAAT
BOXOH MO METKH H MepeMelIiHBaloT.

MarHuTHas MelaziKa.

DOTO3JIEKTPOKOJIOPHMETP.

TTocTpoenre rpagynpoBodHOro rpaduka. I'paduk cTposit mo JaH-
HBIM OMNTHYECKOM IUIOTHOCTH, MOJIYI€HHBIM NPH KOJODHMETPHPOBAaHHH
CepHH STAJIOHHHX PAaCTBOPOB, MPHIOTOBJEHHBIX H3 CTaHAAaPTHOTO pac-
TBOpA COJIH XJI0pa.

B MepHBe Kos6n BMecTHMOCThIO 100 M mpHauBaloT 1o 50 M Xo-
JIOAHOrO PacTBOpa H MOCJENOBaTeNbHO AobaBasor 1; 3 B 5 mMa cran-
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JapTHOro pacTteBopa coJyid xJopa. KonGel ¢ pacTBopamu moMellaiT B
BOAsHYI0 6aHio ¢ Temneparypoil 80—90°C u BHIEPXKHBAIOT B Helt IO
yAaJieHHsl My3BIPbKOB YIJIEKHCJIOrO ra3a, Ho He 6oJjiee 5 MHH; PacTBOPH
OXJIaXKAAI0T H X0GABJSIOT MO 2 MJI a30THOKHCJOro cepe6pa, AOJHBAIOT
[0 METKH BOJOM, TIIAaTeJbHO NepeMeulHBaioT 1 MHH H 15 MHH BHIAEp-
XKHBAOT B TEMHOM MecTe, IOCJe 4Yero He(eJOMETPHPYIOT B KIOBETax

pasmepom 50 MM c cunuMm cBeropuabTpom (A=420—453 HM), Kak
3TO H3J0XKeHOo B m. 3.1.

3.11.2. [Iposederiue anarusa

Hagecky 0,5 r nemMeHTa cniaBJsiioT ¢ 2 T mIaBHA B TeyeHHe 15 MuH
npu temneparype 700—720°C. [IloayuaioT pacTBOp aHaJH3HPYEMOroO
HeMeHTa, KaK [PH INPHUTOTOBJEHHH XOJOCTOTO DPacTBopa, OTOHpaIOT
aJHKBOTHYIO 4acTb pacTBOpa B KojxuectBe 50 MJ H RaJjiee MOCTYMaIoT,
KaK 3TO OIHCAHO NPH NMOCTPOEHHH IPajyHPOBOYHOrO rpadka.

Conepxanne xsopa (Cl) B mpoueHTax BHUHCJAAIOT NO (opmyie

V.M;-100
Cl= YoM 100
Vi M- 1000°
rie V — o6mnii o6beM pacTBopa, MJ;

Vi— o6bem pacTBOpa, B3ATHII A5 HedeJOMEeTDHPOBAHHSA, MJ;
M — HaBecka LeMeHTa, T;

M; — KOJIHYeCTBO XJI0pa, HafiieHHOe MO rpadHKy, Mr.
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