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IIpenucinoBue

1 PABPABOTAH MexrocynapctBeHHBIM TexXHHMYECKMM KOMHUTETOM no craHpaptusanmuy MTK 9;
YKkpauHCKUM [ oCymapCTBEHHBEIM HAyYHO-UCCIEHOBATEIbCKUM UHCTUTYTOM ordeymnopoB (YkpHHUHO)

BHECEH l'ocynapcTtBeHHBIM KOMUTETOM YKpawHbI 10 CTAHAAPTHU3ALIMH, METPOJIOTUM U cepTUdU-
Kalliu

2 IIPUHAT MexrocynapcrtBeHHbIM COBETOM IO CTAHAAPTU3allMM, METPOJIOTUM U cepTUPHUKALIMHK
(npotokos Ne 11 ot 23 anpenst 1997 r.)

3a MPUHSITUE TIPOTrOJIOCOBAJIH:

—_
HanMeHOBaHMe TOCYIAPCTEA HauMeHoOBaHWEe HallMOHAILHOIO OpraHa
1O CTaHJapTHU3allNHU
Azepbanmxanckass Pecriydnnka A3roccraHzapt
Pecniybivka ApMeHMSA ApMIroccTanaapT
Pecniyonuka benapycs ['occrannapt benapycu
Pecnybiimka Kazaxcran I'occtannaprt PecniyGiinku KazaxcraH
Kuprusckad Pecriydnuka Kupruscranaapr
Poccuiickaa Penepaiims [l'occranmapt Poccun
Pecriyoriuka TamkuKHUCTaH TanxukroccTaHIAPT
TypxMeHMCTaH ["’1aBHast rocynapcTBeHHas MHCIIEKUMSA TypKMEHMCTaHa
Pecniybimuka Y36ekucrad Y3roccTaHaapt
YKkpauHa ['occTaHaapT YKpaviHb

3 IlocraHoBiaeHueM l'ocynapcrtBeHHoro komurtera Poccurickoili dejgepanimu 110 CTaHAAPTUIALMU U
MeTpoJIoruH oT 15 nexabpsa 1999 r. Ne 513-ct MexrocynapcreeHHbIN ctaHaapTt T'OCT 2642.7—97 BBeneH
B IeHICTBUE HEITOCPENCTBEHHO B KAYECTBE rocygapcTBeHHoro craHaapra Poccuiickoi @enepanuu ¢ 1 urons

2000 r.
4 B3AMEH I'OCT 2642.7—86

© HIIK HUzngarenberso cranaapros, 2000

Hacrosgumui ctaHgapr He MOXeT ObITh ITOJHOCTBIO WIM YACTUMHO BOCIIPOWU3BEIEH, TUPAXKUPOBAH U
pacripocTpaHeH B KayecTBe ogHUIIManbHOro H3AaHUg Ha Tepputopun Poccuiickoii ®Penepanuu 6e3
paspeuteHus I'occrannapra Poccuu
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CTAHJAPT

OTHEYIIOPbBI U OI'HEYIHHOPHOE CbIPbE

MeToapl onpeneTeHUss OKCHIA KaJIbLNA

Refractories and refractory raw materials.
Methods for determination of calcium oxide

JlaTta BBeaesmsa 2000—07—01

1 ObnacTb npuMeHenus

Hacrosiuuidi cTaHIApT paciipoCTPaHsSIETCS HA OTHEYIIOPHOE ChIPhE, MAaTEPHUaIbl M M3ACIUS KPEMHE-
3EMUCTbIE, ATIOMOCWIHMKATHBRIE, INIUMHO3EMUCTLIE, [JIMHO3EMOM3BECTKOBLIC, U3BECTKOBbBIC, BHICOKOMATHE-
3UAJIPHBIE, MATHEe3WAJIbHO-UITIUHENIUIHBIE, MarHe3ualbHO-CWIUKATHBIE, MAarHe3uajlbHO-U3BECTKOBBIC U
YCTaHaBJIUBAET METOABI ONpelaeIcHUS OKCUAA KaJIbLIHUA.

- KOMIUTEKCOHOMETPUUYECKUE — [MPU MACCOBBIX 10X okcura KanbLus ot 0,2 10 99 %, o1 0,3 104 %

- AaTOMHO-a6CcOpOUHOHHBIN — IIPU MaccoBoii xosie okcuaa kanbiusg ot 0,02 no 15 % mis xkpeMmuese-
MUCTBIX, ATIOMOCWIMKATHBIX, [IMHO3EMUCTBIX, BHICOKOMAarHe3suanbHbIX MaTepUaJIOB.

2 HopmatuBHbIE CCBUIKM

B HacTodIeM cTaHAAPTE HCIIOJb30BaHbI CCHUIKM HA CIEAYIOIINE CTAHAAPTDI:

83—79 Harpuit yrinekucnbiil. TexHnyeckue yCioBUMA

2642.0—86 OrHeymopsl ¥ OTHEYIIopHoe chIpbe. O01IMe TpeboBaHMA K METoJaM aHan3a
2642.3—97 OrHeyropbi H OrHEYIopHoe chipbe. MeToibl onpeneieHUusa okcuaa kpeMuus (IV)
2642.4—97 OrHeyriopbl 1 OrdHeyriopHoe CbhIpbe. MeTolbl onpeaeaeHust OKCUIA aIIOMUHUS
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3118—77
3760—79
377372
4147—74
4199—76
4204—77
422176
423377
4234—76
4461—77
4530—76
383375
6563—75

7172—76

Kucnora conssHasg. TexHuuueckue yClIoBUS

AMMHAK BOIHBIN. TexuudecKue yCIOBUS

AMMOHUI XJIOPUCTEIN. TeXHUYECKNE YCIOBUSA

Kenezo (III) xnopua 6-BoaHEIN. TeXHUYECKUE YCIOBUSA
Hartpuii rerpabopHokuciabiit 10-BonHpIid. TexHHUYEeCKHUE YyCITOBHUS
Kuciora cepHast. TexHudeckue yciaoBuUs

Kanuit yrinmexuciapii. TeXHUYECKUE YCIOBUSA

Hatpuii xyiopucTblil. TeXHHUYECKUE YCAOBUS

Kanuy xmopracThid. TexHUYecKHue yCIoBUS

Kiuicinora azotHas. TexHudyeckue ycJIOBUSL

Kanpiuid yriiekuciaslid. TEXHUYECKHUE YCIOBUS

Caxapo3a. TexHU4YEeCKHE YCIAOBUS

H3nenus texHuyeckue U3 671aropoAHBIX METALIOB M CIUIaBOB. 1 €XHUYECKUE YCIIO-

Kanuii mupocepHOKMUCIbIN

10484—78 Kuciora dbropucroBogopoaHas. TeXHUYECKHUE YCIOBUA

10652—73 Conap guHatpueBas atiweHauaMuMH-N, N, N’, N'-TteTpaykcycHoO# KHUCJIOTHI 2-BOI-
Has (TpwioH b)
[OCT 10929—76 Boxopoma nepoxcun. TeXHUYECKHE YCIIOBUSA

'OCT 18300—87 Crupt 5TWI0BBIA PeKTUPHUKOBAHHLIN TeXHUYECKUIA. TexHUYeCKHEe YCIIOBUS
T'OCT 24363—80 Kanust ruapookuchk. TexHHYECKHE YCIOBUS

[OCT 24523.4—80 Ilepuxiaz snekTpoTexHUYeCKUH. MeToasl oIpeacaieHUsI OKUCH KaIbIUs

H3nanne opnnpannHoe
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3 Obmue TpedoBanus

OO1ue TpeGoBaHus K METoIaM aHanu3a ¥ 6e3onacHocTH Tpyda — o [[OCT 2642.0.

4 KoMmiekcoHOMeTpHYECKMHA METO/ OnpelesieHNs] OKCHAA KAJIbIUA B OrHEYNOPHBIX
MaTepHuajJax ¥ n3geausx (mpm maccooil noJie ot 0,2 10 99 %)

4.1 CymHocTh MeToaa

Metor OCHOBAaH Ha NPSIMOM KOMILIEKCOHOMETPUYECKOM THUTPOBAHMU HMOHOB KAJIBIMA pacTBOPOM
TpWIOHa b ¢ Hcnoap3oBaHMEM B KadecTBE MHAMKATOpA KHUCJIOTHOINO XpoMa TEMHO-CHHErNO UIU CMECHU
(JIyopeKCcoHa ¢ TUMOJAPTAIEUHOM U HA 0OOpaTHOM KOMIUIEKCOHOMETPUYECKOM TUTPOBAHHMU C UCITOJIB30-
BaHUEM B KAYE€CTBE BTOPOro TUTPAHTA PaCTBOpa XJIOPUCTOIO KAJIBLIUS MU UMHOMKATOPA KMCIOTHOIO XpoMa
CUHEe-YEpHOTO MJISI OINpeNceHMs] MACCOBOM JOMM OKCHIOA KalbIMA B MAarHe3vajibHbIX MaTepHayax U
OTHCYITOPHBIX M3IEIIUAX.

4.2 Annaparypa, peaKTHBBI H PACTBOPBI

[ledr MydenpHad ¢ TepMoperyasiTopoM, obecriednBaromtas Harpes 1o temriepatypsl 1000—1100 °C.

Turmu rwratuaosBsie Ne 100-7 » 100-10 mo F'OCT 6563.

Hatpuit terpabopHokucabiit 10-BogHbiii 1o 'OCT 4199, 06e3BoXEeHHBIA NIpU TEMIIEpAType
(400 £ 20) °C.

Kanuii yrexucnaeid mo FOCT 4221.

CMech IS CIruIaBIeHMs . YITICKUCbIA HATPUM, TeTpaOOPHOKMCIBII HATPUA OE3BOAHBIN U YIJIEKUCIIBIN
KT CMEIUKBA0T B cooTHoueHuy 1:1:1.

Hatpuit yriexuciasit o F'OCT 83.

CMech IUISI CIUIaBJIeHUSA . YIJIEKUCIIbIM HATPUH U TeTPaOOPHOKUCBIM HATPUMA 0€3BOOHBINA CMELUIUBAIOT
B oTHOLICHUHU 2:1.

Kamuit nupocepHoxkueaniit mo 'OCT 7172.

Kucnora cepras mo I'OCT 4204.

Kucnora conssaas no 'OCT 3118, pasdasnennas 1:1 u 1:3.
YpotpornuH dapMakoneiHbIil, pacTBop MaccoBoi gosei 30 %.
AMmuak BogHbiit o JOCT 3760.

Kanusa runpokcun o F'OCT 24363, pactBop MaccoBoil moneit 30 %, xpaHsaT B NOJMUSTIICHOBOM
cocCyJe.

Kammii xoopucteiii no FOCT 4234.

Caxapo3za o 'OCT 5833.

TpusraHonamuH, paszoapieHHbi 1:3 1 1:1, cnocod oyucTtku — o 'OCT 24523 .4.

Crmipt aTWI0BbIN pekTUdrKoBaHHBIN TexHudecKuit mo 'OCT 18300.

N HauxaTop MajJaxuToOBbIH 3€jJeHbIH, CIIMPTOBBIN pactBop Maccopoy goJeit 0,2 %.

AMmmonuit xiaopucteid o 'OCT 3773, pactBop MaccoBoi jgojier 25 %.

NupuxaropHast 6ymara KoHro.

Conp nuHarpueBas atuneHaMaMuH-N, N, N’, N'-teTpayKCyCHOM KUCAOTHI 2-BoAHAas (TpWIOH b) 110
T'OCT 10652, pactsopsl ¢ MoJsipHOM KoHUeHTpanueit sksusaieHra 0,025 mons/am? u 0,05 Mosb/oM?.

NHuaukarop GpayopeKcoH.

Nupukatop TuMondTajaeuH.

MumoukatopHas cMmeck: 0,1 1 piayopekcona 4 0,1 r TuMmondprancuHa pactupaior B dapdopoBoOi CTyIIKE
¢ 20 T XJIOpHCTOro Kajius.

NHaukaTop KMCIOTHBIA XpOM TEMHO-CHUHWH.

MHunukatopHas cMech: 0,1 r MHAMKATOpPa KMCAOTHOIO XpoMa TEMHO~CUHETO pacTHpaloT B bapdopo-
BOM cTynke ¢ 10 r XJIOpUCTOro Kaiusi.

Harpuit xnopucrteii mo I'OCT 4233.
NHnuxarop 3puoxpoM cUHe-4YepHBIN P.

WUHnukaropHass cMechb: 0,1 r MHOAMKATOpa 3pHOXpOMa CHUHE-YEpHOro pactuparor B (apdopoBOH
cTyIike ¢ 30 I XJIOpUCTOro HATPHSI.

Kanpuuit yranexucnsiit o FOCT 4530, pactsop MoasspHoit koHuenTparu 0,05 Monb/om3.
CraHgapTHLIN pacTBOp oKcuga Kajapiusi: 35,0044 1 yrieKucjaoro Kajablys, BbICYILIEHHOIO IIPYU TEMIIE-

patype (110 + 5) °C 1o mocToTHHON Macchbl, OCTOPOXHO PAacTBOPSIOT B ctakaHe B 30 cM? CONSTHOM KHUCIOTHI
(1:1). Yraekucapli ra3 yoasiioT KUIIsdeHUueM. PacTBoOp ox1axXIaloT, IIepeBOISAT B MEPHYIO KOJIOY BMECTH -
MocThio 1000 cM?, mosBoasaT N0 METKU BOMOM, MepeMelluBaioT (pacTBop A).

2
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MaccoByio KOHLEHTPALUMIO CTAHAAPTHOTO pacTBopa A okcuua Kansuust C, r/cM® OKCHIA KaJbLUSA,
BBIUHCJISIIOT 110 (POpPMYJIe

¢ = 56,08-0,05

1
1000 ’ ()

rne 56,08 — MoJsipHast Macca OKCHIA KaJIbUUSA, T

0,05 — MoJsIpHOCTE CTAHIAPTHOI'O PacTBOpPA OKCHUIA KajbLIUS.

MaccoByl0 KOHLEHTpalMIO pacTBOpa TPWIOHa b 1o oKcuAy KajiblUs YCTaHAaBJIMBAIOT IIPSIMBIM
TUTPOBAHNEM CJICAYIOIIUM 00pazoM.

B koHmueckyro kKondy smectriMocTbio 300 cM’® otMepsiior munetkoit 10 cM? craHpapTHoro pacrsopa
okcuaa Kaabuus, npubasiasior 100 cM? Boabl, 1—2 Karuim pacTBopa HHIMKATOPHOTO MAaJIaXMTOBOIO
3€JICHOI0, HEUTPATUIYIOT PACTBOPOM IMAPOKCHUIA KAV fO 00ECIIBEUMBAHHMS pPACTBOPA, 3aTEM IOOABJISIOT
B U30bITOK 20 cM? 3TOro pacreopa Juist ycraHoBiaeHus pH 12—13.

Hobagnstior 0,1—0,15 r *HAUKATOPHON CMECU KUCJIOTHOIO XpoMa TEMHO-CUHETO U TUTPYIOT PacTBO-
poM TpWwioHa b 1o mepexona oKpacKd M3 CUPEHEBOM B CHHION. B ciyyae Mcnosnb3oBaHUsS WHIUKATOPHOM
cMecH diyopeKcoHa ¢ TUMOJdTAICHHOM TUTPYIOT 0 nepexona (yopecuupyollel 3eJIEHOM OKpackKu B
(GHOJIETOBYIO.

MaccoBylo KoHIIeHTpaLuo pactBopa TpwioHa b C,, r/cM3 okcHlia Kajiblys, BBIMUCISIOT 110 (hOpMyJie

Cl _ IOVC | (2)

rne C — maccoBasi KOHLEHTPALUs CTaHJapTHOIO PacTBOpa, I'/CM> OKCHIA KaJbLiU;
10 — o6beM cTaHZAPTHOIO PacTBOpa OKCHIA KaJIbIMS, CM3;
V — obpeM pacTBopa TpwioHa b, M3pacxomoBaHHOIO Ha TUTPOBAHUE, CM-.

4.3 IlpoBenenue aHa/mM3a

4.3.1 Haecky Marepuaina maccom 0,2—0,25 r nnomeiuart B rulaTUHOBBIK tHrenb Ne 100-7, cMmernm-
BaIOT ¢ 4—5 r cMecH g CIUIABJICHUSI U CIUIABJISIOT B MydebHoM neun rnmpu temneparype (1000 + 50) °C
B TeyeHue 10—30 MUH Ho nojiydeHUst IIpo3padyHoro pacruiaba.

OcThIBHIMH CIUIAB BMECTE C TUIJIEM OITYCKAlOT B CTAKaH, B KOTOPLIN MpefBapUTeabHO HanuTo 60 cm?
coJisIHOM KUCOTHI (1:3), pACTBOPEHUE 32KaHUMBAIOT HA ICKTPOIUINTKE CO C1adbIM HarpeBoM. BrIHMMAIOT
TUTEJIb, CIIOJIOCHYB ero BogoM. st XxpoMcoaepKalliX OTHEYIIOPHbIX MAaTepHUAJIOB U U3LEJINN JOITYCKACTCS
CIUIABJIEHHE HABEeCKM ¢ 4—5 I' MUPOCEPHOKMCIIOro Kajlusi U pacTBOPEHHUE CIUIABA B Boje ¢ JoOaBJIeHUEM
7 cM? cepHoit kucacThl. PacTBOPSIOT 0 TOsIBAEHHMS OeNbIX MapoB CEPHOIO aHrMapuaa. PacTBop oxraxma-
jor, prwinsawT 100 cM? xotonHOI BOIKL.

IIpy aHanu3e KpeMHE3eMHUCTBIX OTHEYIIOPHBIX MATEPHANOB MU H3JEJUU IIOATOTOBKY HMCXOJHOIO
pactBopa Beayt o I'OCT 2642.4 o 5.3.1 (pacTtBop 1).

B rnoaydeHHble pacTtBopbl mpwiuBamoT 15—20 cM3 pacTBopa XJIOPUCTOro aMMOHWS, HATPEBAIOT 10
40—350 °C, ocaxmaloT cyMMY ITOJIYTOPHBIX OKCHUOB U KPeMHUEBYIO KMCJIOTY PACTBOPOM aMMHaKa, MPWIH-
Basl €ro OO IosIBJIEHHUS cjaboro 3arnaxa. PacTBop ¢ ocankoM BblIepPXKUMBAIOT 5—10 MHUH HA 3JEKTPOILIUTKE
0e3 KuneHus. domyckaeTcss NMpOBOAUTL OCAXAECHUE IIOJYTOPHBIX OKCHIOB pPAaCTBOPOM YPOTPOIIMHA: B
MOJIY4EHHBIM PacTBOP MOCJIE paCTBOPEHUS CIUiaBa n00aBIAIOT 2 T' XJIOPUCTOIO AMMOHUS U HEUTPAIU3YIOT
pacTBOPOM aMMHAaKa [0 CHpeHeBoro 1Bera oyMary KoHro, npuwmuBalor 20 cM? pacTBopa ypOTpOIIMHAa U
OoCcTaBJISTIOT Ha 10 MHH Ha 2JIEKTPOIUIMTKE TIpU TeMriepatype He Boille 70 °C. [Janee aHanu3 MojydeHHBIX
pacTBOPOB BEAYT OAMHAKOBO.

PactBop oxnaxmaror, BBoaar 0,2—0,5 r caxapossl, 3—5 cM> pactBopa tpuaranonamuta (1:3) u Bmecre
C OCAIKOM ITEPEBOJIST B MEPHYIO KOJIOY BMECTUMOCTBIO 250 cM3, ToBOASIT BOOM A0 METKU U MEPEMEILINBAIOT.

OTOUNETPOBBIBAIOT Yepes cyxoil GUnbTp, OTOPOCUB IBE NEpBbIE MOpLHUU GUNbTpaTa. AJTUKBOTHYIO
yacTb pactBopa, paBHyio 100 cM?, ¢ comepxaHueM okcupa xaapimst go 10 % u 50 cm3 cspuue 10 %
MCIIOJIB3YIOT UISL ONpene/IeHUs OKCHAA KalIblIMs, OCTABILYIOCS Y4CTh PACTBOpA MCIIOJB3YIOT IJIsE ONpelne-
JIEHUSI OKCHJA MarHUA.

Il onmpeneneHUst OKCUAOB KaJbLUSI U MAarHusi MOI'yT ObITb HMCITOJIb30BAHBI AJIUKBOTHBIE YacTH
pacTBopoB, moay4eHHbIX 1o 'OCT 2642.3, pasgoenst 4, 7, 9 u TOCT 2642.4, pasnen 5.

B orobOpaHHyIO st OoIpenesicHUST OKCUAA KaIblMs AaMMKBOTHYIO 4YacTh pPacTBOpa IIPpUOaBISIIOT
]—2 Kammy MHAUKATOpa MaJIAXUMTOBOIO 3€JSHOT0, HEUTPAIU3YIOT PacTBOPOM THAPOKCHUIA KU HO
oOeclBeYMBaHMNA pacTBoOPa, TIPWIMBAIOT B U30BITOK 15—20 cM? pacTBopa ruapokcuaa Kajlus Ljisi YCTaHOB-
nenusi pH 12—13, a 3atem gobasistior 0,1—0,15 r *HAMKATOPHOI CMECH KMCJIOTHOTO XpoMa TEMHO-CHUHETO
¥ TUTPYIOT PACTBOPOM TPWIOHA b H0 mepexona oKpackyu pacTBopa U3 CUPEHEBOH B CUHIOIO.



I'OCT 2642.7—97

B cnyyae mcronp3oBaHus HHIAMKATOPHOU cMecu (uIyOopeKcoHa ¢ TUMOJPTAICHHOM TUTPYIOT IO
nepexona gayopecupyoOLIed 3eJIeHOI OKpAacKy pacTBopa B PUONIETOBYIO, 4 NPU HCIIOJb30BAHUM HHIU-
KaTropa 3pMOXpoMa CUHE-YEPHOI'o — N0 NePeXona OKpackKd U3 MaJMHOBON B roJryoyio.

B 3aBUCUMOCTH OT MaccOBOH JOJM OKCHAA KAJIbIUSA IIPUMEHSIIOT pacTBOPHI TPWIOoHA b pasnnyHbixX
kKoHLieHTpauuil. [Ipu maccopoii none oxcuaa kajaplus ot 0,3 10 5 % NpUMEHSIOT pacTBOp TPWIOHA b
0,025 moap/mM3, ot 5 mo 99 % — 0,05 monp/oM>.

JloryckaeTcsl 3aMeHa OCaXIeHHUS MOJYTOPHBIX OKCHIOB MACKHMPOBKOW UX TpUAITaHOAAMMHOM. g
3TOro B OTOOpaHHYIO IJISL OIpeAcHeHUS OKCHAA KalbLUsA &JIUKBOTHYIO YacTh PacTBOpPa, IOJYYEHHOTrO IO
TOCT 2642.3, pasgensl 4, 7, 9, n1o6aBnsgIoT IIPU ITOMEIIMBAHUM 5 cMm? TpusTaHoidamuHa (1:1), 10 oM’
pacTBOpa 'MApoOKCUAa Kanud U pasbasasior Bomod mo 150 cm3. 3arem mobasistror 0,1 © MHAMKATOPHOM
CMECH (JIYOPEKCOHA ¢ TUMOJIPTAICHHOM U TUTPYIOT PAaCTBOPOM TPWIOHA b 10 nepexoia (piiyopecHpYIO-
LEH 3eJIeHOM OKpacKu pacTBopa B PUOJIETOBYIO.

4.3.2 OrmpeneneHre MacCOBOM NOJAM OKCHIA KAJBIMS B MarHe3WajibHBIX OrHEYIIOPHbIX MaTepuanax
U M3IETUSIX BRITOJHSAIOT METOJIOM OOpaTHOro KoMILIeKcoHoMeTpuueckoro TutpoBanus o 'OCT 24523 4.
[Mpu MaccoBoit goste okcuaa Kanbius csoitle 3 % mobasisior 20 cMm? pactBopa TpuioHa b.

4.4 OOpabdorTKa pe3yabTaToB

4.4.1 MaccoByro HOJIO OKCHIA Kanbliisg X NpU IIPAMOM METONE TUTPOBAHUS, %, BBIUMC/SIIOT MO

¢dopmyne
v V16250
m ¥,

100, (3)

roe ¥V, — o6bvem TpwioHa b, U3pacxoqoBaHHOTO Ha TUTPOBAHUE, CM>;
C, — MaccoBasi KOHIIeHTpauus pactBopa TpwioHa b, r/cM? oxcuna xanbLus;
250 — oObeM MUCXOHHOIO PacTBOPA, CM>;
m — Macca HaBecKH, T;
V, — 0o6beM aJIMKBOTHOI 4acTH pacTBopa, cM>.
4.4.2 HopMBl TOYHOCTH ¥ HOPMATHUBhI KOHTPOJISI TOYHOCTU ONpelesIeHHI MAacCOBOM JOJIM OKCHJA
KaJIbLIUS [IPUBEAEHDBI B Tabaulie 1.

Tadonuua 1
B rnipoueHTax

HopMBI TOYHOCTH ¥1 HOPMATUBLI KOHTPOIS TOYHOCTH

MaccoBast 10/ OKCHOA KAJIBLIMS ——

A dx 79) 0
Or 0,02 no 0,05 BxitiOU. 0,02 0,03 0,02 0,01
Cs, 0,05 » 0,1 » 0,03 0,04 0,03 0,02
» 0,1 » 0,2 » 0,04 0,05 0,04 0,03
» 0,2 » 0,5 » 0,07 0,08 0,07 0,04
» 0,5 » 1 » 0,09 0,12 0,10 0,06
» 1 » 2 » 0,13 0,16 0,13 : 0,08
» 2 » 5 » 0,20 0,25 0,20 0,15
» » 10 » 0,3 0,4 0,3 0,2
» 10 » 20 » 0,4 0,5 0,4 0,3
» 20 » 350 » 0,6 0,7 0,6 0,4
» S0 » 99 » 0,7 0,8 0,7 0.5

5 KommieKCOHOMeTprYeCKHii MeTo/i onpeaejieHus OKCHAA KaabLusA

B XPOMCOIEPKAIHX OrHEYNMOPHBIX MaTepHaaX M H3leausax (nmpu MaccoBOil moJie
ot 0,3 10 4 %)

5.1 CymocTh MeT0Aa
Meron ocHOBaH Ha OOpaTHOM KOMIUJIEKCOHOMETPHYECKOM TUTPOBAaHMHU U30BITKA pacTBopa TpWIoHA b

pacTBopoM Xiopucroro Kansimus nmpu pH 12—13 ¢ ¢payopexcoHoM B KayecTBe MHINKATODA.
5.2 PeakTHBbI H PACTBOPbDI

Harpuit yrnexkucasiii mo 'OCT 83.
Harpnit rerpadopHokucabid 10-Boaubli o 'OCT 4199 npensapure/ibHO 00€3BOXMBAIOT B TUJIATU-
HOBOM YalIlIKe HA 3JIEKTPUYECKOU ITTUTKE, 3aTeEM B JIEKTPHUYECKON ITeYU ITpH IMOCTEIIeHHOM ITOBBIHICHUH

4
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temmeparypbl oT 600 mo (900 £ 50) °C. INoxyyeHHBIH IUIaBIEHBIA TeTpaOOPHOKHUCIBIM HATPHI OXJIaXKAAIOT,
pPACTUPAIOT B IIOPOLIOK M COXpPAaHAIOT B DaHKe IJIA CHINIYYEro Marepuana WIK B 9KCUKATOpE.

CMecCh U CIUIABJICHUS: YIJIEKUCBIA HATPUM U TETPAOOPHOKUCIIBINA HATPUI Oe3BOIHLIN CMELIMBAIOT
B COOTHOIIEHUU 2:1.

Kucnora consiHast mo F'OCT 3118, pas6asiaenHas 1:1 u 1:9.

Kucnora azotHas no 'OCT 4461.

Bonopona nepoxkcug imo 'OCT 10929.

YpoTponuH (rekcaMeTHJIEHTETpaMHKH ), pacTBop MaccoBoi fojsieit 30 %.

Kayxmsa runpokceun mo 'OCT 24363, pactBop MaccoBoit noneit 20 %.

Cnupt stTnoBbii pektudukoBaHHbIM TexHuueckuit mo F'OCT 18300.

NHaukaTop ManaxuToOBBIN 3€JIeHbINH, CIUPTOBLIN pacTBOp MaccoBod noneit 0.5 %.

Kanui xnopucteiit o [OCT 4234.

Keneza (III) xmopun 6-Bognbiid mo ['OCT 4147, pacTtBop MaccoBoif noueit 0,5 %: S r ximopuaa
xenesa (II1) 6-sonHoro pactesopsior B 1000 cMm3 Boxawl ¢ nob6asnenuem 10 cM? constHoit xucnorwt (d =
= 1,19 r/cm?).

HUuaukatop QIIyopekKCoH, CMech ¢ XJIOPUCTBHIM KanueM B cooTHolueHuu [:100.

Kanpuuit vraekucabiit io 'OCT 4530.

Kamimit xnmopucTeii, pacTBop MossipHoi KoHUeHTparmu 0,025 mons/mM>: 2,5023 1 yIITeKUC/Ioro Kaibiys,
[IpeIBapUTEILHO BbICYIIEHHOTO Ipu Temriepatype (110 + 5) °C no nocTosiHHOM Macchl, paCTBOPSIIOT B CTAKAHE
sMecTuMocThio 400 cm? B MHMabHOM Koimuectse (30—50 em?) pactBopa cosstHoit kucnors! (1:1). Yiiekuc-
JIBIM Ta3 yHaIdioT KMIIsTdeHueM. PacTBop oxyaXmaroT, MEpeBORsIT B MEPHYIO Koy BMectuMocThio 1000 oM3,
JOBOISIT BOJOWN IO METKHM M MNEPEeMEIUMBAIOT. PacTBop XJIOPHUCTOIO KaibliMsg UMeeT MaCCOBYIO JOJIO OKCHIA
kabLnst 0,001402 r/cm’. KoadduimeHT rnepecyera ¢ yrieKMeJIoro Kb Ha OKCHA Kaublius paBeH (,5604.

Coapb nuHatpueBast atineHIMaMuH-N, N, N', N'-TeTpaykcycHol KucinoTh! 2-BogHas (TpwioH b) o
'OCT 10652, pactBop ¢ MossipHOM kKoHUeHTpanueit 0,025 moan/om>: 9,3056 r tpunona b pacreopsior B
BOJE, IIEPEIUBAIOT B MEPHYIO K0JIOY BMecTUMOCTBIO 1000 cM?, TOIMBAIOT KO METKU BOAOM, TIEPEMELLIUBAIOT.
PactBop XxpaHgaT B cocyne U3 IIACTMACCHI.

5.3 IlpoBeaeHne anam3a

Hasecky Matepuana Mmaccoi 0,25 r cMeliMBaoT B ILTATUHOBOM TUIJIe ¢ 4—6 I cMecH [UTS CILIaBJIeHUS.

CnnasisaioT B TeueHue 1 4 mpy temnepatype (1100 + 50) °C no obpasoBaHua npo3payHoro paciuiasa.
[Tocne oxnaxaeHUs CIUIaB PAaCTBOPSIIOT paCTBOPOM constHOM kKucaoThI (1:1) mpu cnaboM HarpeBaHUU.
[TpubapngioT no KarvisiM MepoKCUa BOAOPOOA IS BOCCTAHOBJIEHUST XPOMa IO TPEXBAJIEHTHOIO COCTOAHUSA
Wi no6asisiior 5 cM? pactBopa xropuna xene3a M 1 cM? KOHLEHTPUPOBAHHOMN a30THOM KUCIOTHI,
HEUTPATIM3YIOT PACTBOPOM I'MAPOKCHIA KANMUA N0 IMOSIBICHUS 0CadKa, KOTOPBIA PaCTBOPSIOT HECKOJIBKUMU
KarUISMM pacTBopa coasiHoi KucioThl (1:1). IIpunauBaoT pacTBOp ypoTpoIlMHA O ITOJHOTO OCAXKIEHHA
FHAPOKCUIOB U ellle 15—20 cMm? B u30bITOK, HarpeBaioT Ho TeMmieparypbl He Goisiee 70 °C B TeyeHue
10—15 MuH. OXJ1aX1a1oT, IMepeBOIAT B MEPHYIO KO0y BMeCTUMOCTBIO 250 cM3, 1OBOISAT BOIOHM N0 METKHU,
[epeMEIMBAIOT U JAIOT 0CanKy OTCTOATHCH. OTPUIBTPOBBIBAIOT Yepe3 CyXor PUIBTP, OTOPOCUB MEPBYIO
nmopuuo dwisrpara. OcraisHON PUIBTPAT UCIIONL3YIOT JJIA OIpeleIeHHUS OKCHIOB KAJbIIMA U MarHus.

Jisi onpenenenus okcuaga Kanbuus 100 cMm? punpTpaTa MepeHOCAT B KOHUYECKYIO KOJIOY BMECTH-
MocTeio 500—600 cMm® u mosomsr Bomod go 200 cm’. 3aremM u3 OGopeTku Inpubasmsiior 25 o3
0,025 monb/nM? pactBopa TpuwitoHa b, HECKOJIBKO Kallelb pacTBOpa MaJaxUTOBOIrO 3€JICHOIO, NOOGABISIOT
pacTBOpP I'MAPOKCUIA Kanus 1o obecuseunBaHus U eule 20 cM? B U30BITOK U ycTaHoBaeHus pH 12—13.

JlobaBisIroT HEOOJIBILIOE KOJIUYECTBO CMECH PIYOPEKCOHA C XJIOPUCTHIM KaJIUEM U M30bITOK pacTBopa
tpunoHa b, orrutposeiBatot 0,025 Monb/aM? PacTBOPOM XJIOPUCTOTO KANbLMI KO HM3MEHEHUS PO30OBOMA
OKPACKM B QIYOPECLIMPYIOLIYIO XEJITO-3eJIeHVIO.

ObbeM pacTBopa Xxiopucroro kansuus 0,025 monbp/AM?, pacxoayeMoro Ha TUrposaHue 25 cm?
0,025 monp/mM> pacTtBOpa TprioHa B, ycTaHABIUBAIOT NIPU KOHTPOJILHOM OIIBITE B TE€X XE€ YCIOBHSIX.

J1st oripepeneHus OKCHIOB KaablIMA U MATHUSI MOXeT OBITh MCITOJIB30BaH PACTBOP IOCJIE BhIAEIEHUS
okcupa KkpeMHuA (1V) 1 otnenenus ruapokcunos no 'OCT 2642.3 wiu TOCT 2642 .4.

B 3TOM ciyyae UCIONb3YIOT BeCh pacTBOp ((PpUABTPAT) M IIOCTYMHAIOT, KaK YKa3aHO BbILIE.

5.4 O0paboTKka pe3yiabTaToB

5.4.1 MaccoByo Koo okcuaa Kaibuus X;, %, BBIUUCIBIIOT 110 (POPMYJIE

— _(Vl _ Vzl lf-" 0’901492 . 100 (4)
V,m

A

rne V; — obovem 0,025 mosb/AM? pacTBOpa XJIOPHCTOTO KajiblUWsl, H3PACXOMOBAHHOIO HA TUTPOBAHUE
25 cm? 0,025 Mons/nm? TpwioHa B B KouTposbHOM orbITe, CM3;
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V, — oobem 0,025 Monb/aM> pacTBOpa XJIOPHCTOrO KalIbLysl, U3PACXOAOBAHHOTO HA TUTPOBAHHE, CM3;
V, — obLIHif 06BEM HCXOQHOTO PacTBopa, cM>;

V, — 00beM aIMKBOTHOM 4acTH MCXOLHOIO pacTBOpa, CM>;

m — Macca HaBeCKH, I.

5.4.2 HopMBI TOYHOCTH K HOPMATUBBEL KOHTPOJIS TOYHOCTH OIPEACACHMI MaCCOBOM JOJM OKCHUIA
KaJbUUAA MPUBEIACHBI B TabuLe 1.

6 YcCKopeHHbll KOMILIGEKCOHOMETPHYECKMI MEeTOol onpeleeHus OKCHIA Kajablius

B MarHe3dajibHbIX OTHEYINOPHBIX MATEpPHAJIAX K H3JeJusaX (NpH MAacCOBOM JoJje
ot 0,2 10 45 %)

6.1 CymnocTs mMeroaa

Metonx ocHoBaH Ha oHpedeNeHUU OKCHAA KaAJIbLUS KOMIUIEKCOHOMETPUUECKHUM TUTPOBAHHUEM C
3PHOXPOMOM CHHE-YepHBIM P B KauecTsBe MHIAMKATOPA.

6.2 PeakTHBbl H PACTBOPbI

Kucnora consgHas no 'OCT 3118, pazbasinenHas 1:3.

TpnsTaHoJaMuH, pa3daBiaeHHEIN 1:].

MHnukaTop 3pHoXpoM CUHe-4YepHBbI P.

Kanuss ruapokcun o F'OCT 24363, pactBop MaccoBoii nosieit 20 %, xpaHST B MOJHITHICHOBOM
cocyle.

Caxapo3sa no ['OCT 5833, pactBop MaccoBoii noneit 2 %.

Huauxkatop $ayopeKCcoH.

Nunukarop tuMmosidpTagicuH.

NHIUKaTop KMCJIOTHBIA XPOM TEMHO-~CHHUI.

UnunuxkatopHast bymara KoHro.

Conp nuHaTpueBast atwieHauamMuH- N, N, N’, N’-TeTpayKCcyCcHOI KUCIOThI 2-BoAaHast (TpujioH b) no
I'OCT 10652, pactsop ¢ MoJisipHO#T kKoHueHTpauuei 0,0125 monb/mm3 u 0,025 mons/mm3,

Harpuit xmopuctbiii mo I'OCT 4233.

UunukaropHas cMmech: 0,1 r vHAWKaTopa 3puoxpoMa cHHe-uyepHoro P pacrupaior B dapdopoBoit
crynike ¢ 30 r X 1OpyUCTOro HaTpus.

Kanpunit yrinekucisiit mo 'OCT 4530.

MaccoByio KOHIIEHTpalKIO pacTBopa TpwioHa b, r/cM? okcria KanbLiysi, YCTaHaBIUBAIOT 1o 4.2. B
Ka4ecTBEe MHOIMKATOpA ITPUMEHSIOT 3PUOXPOM CHHE-YEPHBIA U TUTPYIOT O IEpexXola OKpacKH pacTBopa
13 MAJIUMHOBOM B rojyoylo.

6.3 Ilposenenue anam3a

Hasecky Martepuaia Maccoif 0,1 r, moMelieHHYI0O B KOHHYECKYIO KOJIOY BMecTUMOCThiO 250 cm’,
pactBopsaioT B 15 cM? constHo#t kucnoTer (1:3), 3aKpbIBaIOT KOJMOY IIAPUKOBBIM BO3LAYIIHBIM XOJIOIMIbHM -
KOM WIM KPBIIUKOH ¥ YMEPEHHO KHUISITIT B TEYCHUE 5 MUH Ha SJEKTpOIUIMTKe ciaaboro Harpesa. Ilocie
pacTBOpEeHMS KOJ0Oy CHUMAIOT ¢ IUTUTKY, npuiusaoT 100 cMm? ropstueit Boasr, 1 ¢M? pactBopa TpU3TaHO-
naMmuHa (1:1), 2 cM? pacTBopa caxapo3bl, HEHTPAITH3YIOT PACTBOPOM I'MAPOKCcHAA Kaiud o 6yMmare Konro,
MPUAHBAIOT B H36bITOK 15—20 cM3 g yeraHosieHus pH 12—13, gobasnsior 0,1—0,2 r HHAXKATOPHOMH
CMECM 3PHUOXPOMA CUHE-YEPHOI'o U TUTPYIOT PacTBOpOM TpWiIoHA b 1o nepexona okpacku U3 MaJIMHOBOH
B ronyoyio. [lomnyckaercss TakKxKe UCIOAb30BAHHE AJMKBOTHOMN 4Yactv pactBopa B oobeMe 100 cMm?, romny-
yeHHoro 1o [OCT 2642.3, paznen 6

B KayecTBe HHAMKATOPa MOXHO NPUMEHSITh UHAMKATOPHBIE CMECH KHUCJIOTHOIO XpOMa TEMHO~-CHUHETO
Wik DIYyOpeKCOHA ¢ TUMOJA(PTANCHHOM.

6.4 OOpaboTka pe3yabTaTOB

6.4.1 Maccosyto o0 oKeuaa Kanslus X,, %, BBIYUCIAIOT 110 GopMyiie

X, =X 100, (5)

m

roe V — obneM pacTBopa TpHIIOHa B, H3pacXomMoBaHHOro Ha TUTPOBAHUE, CMS;
C — MaccoBas KOHLEHTpallMs pacTBopa TpwioHa b, r/cMm? okcuma KaibLius;
m — Macca HaBECKH, T.

6.4.2 HopMbl TOYHOCTM M HOPMATHBBI KOHTPOJISI TOYHOCTH OIIpeleIeHU A MAacCOBOM HOAM OKCUAA
KaJIBLMS IIpUBEACHBI B Tabaue 1.

6
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7 ATOMHO-20COPOIMOHHDLII METO. ONpeNeieHHs] OKCHAA KAJIbIus
B KPEMHE3EMHCTBIX, ATIOMOCHIHKATHBIX, INIMHO3EMHCTBIX H BbICOKOMATHE3HAJIbHbIX
maTepuaiax (mpu maccosoii goae or 0,02 go 15 %)

7.1 CymHOCTH METOAA

MeTon OCHOBAH Ha pPa3JIOXEHUU IIpoOBl CMEChl0 (PTOPUCTOBOJOPOLHOM M CEPHOM KMCIOT U
U3MEPEHUH aTOMHOM abcopOLMM KajabliMs B IUIAMEHM oKcui asora (1) — aueTtwneH WIM BO3AYX —
aleTWIeH IIPpU JUIHMHE BOJHBI 422,7 HM.

7.2 Annapatypa, peakTHBbBI M PACTBOPBI

Jauwky roraruHoBsie Ne 118-3 o 'OCT 6563 wu yamuku U3 crexsioymiepona Ne 2.

CyiiIibHBIM I1Kad ¢ TepMOperyIsiTopoM, obecreduBaroyii Harpes no remnepartypsl (110 + 5) °C.

[Teur My(debHas ¢ TEpMOpEryasiTopoM, obecreynBaioiass Harpes g0 temieparypsl (600 + 50) °C.

ATOMHO-30COPOIIMOHHBIN CIIEKTPOPOTOMETP C UCTOYHHUKOM HU3IYUYCHUS KAJIBITHSIL.

Kucnora ¢propucroBogopoaHad 1mo 'OCT 10484.

Kuciiora cepHas mo 'OCT 4204, pazbasaeHHas 1:1.

Kucnora consinasg nmo 'OCT 3118, pazdasineHHas 1:1.

Oxcul TaHTaHa WIY COJY JaHTaHAa, pacTBOP C MaccoBOi KoHIeHTpauueif taHtanHa 0,1 r/em?: 29,25 1
OKCHOA JaHTAHAa pacTBOpsIOT B 50 cM3 CONSTHOM KUC/IOTHI, NIEPEIMBAIOT B MEPHYIO KOJOY BMECTUMOCTHIO
250 cMm3, DONIMBAIOT JJO METKH BOAOU M IIepEMEIUBAIOT.

PacTBOp XJIOPUCTOTO JIAaHTAHA MACCOBOM KOHUEeHTpauuu JaHTana 0,1 r/cm3.

Kagupx yrnexucaniii mo FOCT 4530.

CTaHgapTHBI pacTBOp OKCHIA KaJblIMs MACCOBON KOHIEHTpanuy okcupa kKanpuusg 0,001 r/cme:
1,7852 r yriaeKuUcjaoro KajJblys, NpeaBapuUTebHO BhICYIIeHHOTro nipy teMrieparype (105 + 5) "C B TeyeHUe
1 4, moMeuraoT B ctakaH BmectuMocThio 350—400 cm?, mpunnsator 100 cM? Boamwi, 3aTeM IO KaIUISIM
pacTBOpP COJSTHOM KMUCIOThI (1:1), HarpeBawmOT A0 IIOJHOIO pacTBOpeHUs. PacTBOp KUIIATAT B TEUEHUE
3—4 MUH, OXJAXIAIOT, [IEPEBOAST B MEPHYIO KOJIOY BMECTUMOCTbIO 1 OIM?, JOJMBAIOT BOJOWM JO METKH,
repeMelluBaloT (pacTteop A).

CtaHaapTHHIA pacTBOp OKCHIA KanablMsl MAacCOBOU KOHLEeHTpalMy okcuaa Kaubims 0,00005 r/cm?:
25 eM? cTraHxapTHOro pactBopa A NOMENalT B MEPHYIO KoJOy BMecTMMOCTBHIO 500 cM?, HJOMHBAIOT 10
METKH BOAOH, mepeMelnBaloT (pacteop b).

Cepu¥ rpagyMpoOBOYHBIX CTAHAAPTHBIX PACTBOPOB OKCHIAA KAJIBLIUA FOTOBSTCS CIACHYIOLIAM 00pasoM.
B mepubie Koa0ni BMecTMocThiO 100 cM? momematot 0,5; 1,0; 1,5; 2,0; 3,0; 4,0; 8,0; 12,0; 16,0; 20,0 cm?
cTaHIapTHOro pacteopa b okcuma xanplusi, yTto cootBercTByeT (,000025; 0,000050; 0,000075; 0,000100;
0,000150; 0,000200; 0,000400; 0,000600; 0,000800; 0,001000 r oxcuga xanbpuusg. K pacrsopaM J100aB/SIIOT
5 cMm? pacTBOpa jJaHTaHA, HOJUBAIOT 40 METKU BOHOU MepeMeIINBaIoT.

7.3 IlpoBenenune anamsa

Hagecky npo6st Maccod 0,5 r MoMelIAOT B IUIATMHOBYIO YALIKY WX B YaAllKy M3 CTEKJIOYIJIEPOnA,
CMAaYyUBalOT BOOOMW, OpuiuBaloT 15 cM? PTOpUCTOBOAOPOSHOM KUCIOTBHI, 2—3 CM3 CEepHOM KUCIOTHlI U
BBITIAPMBAIOT HA 3aKPBITOM 3JIEKTPOIUIUTKE MPU MEPUOAUYECKOM ITOMEIUMBAHUM 10 IOSIBJICHUS [apOB

CEpHOro aHruapuaa. Yaumky oxiaaxiarmT, OOMBIBAIOT CTEHKH BOAOUW M BBIIIAPHWBAIOT COAEPXMMOE YalIKM

nocyxa. Cyxoi OCTaTOK MpOKaJIMBAIOT B MydesibHON meuyr npd temiieparype (600 + 50) °C B TedeHue
2—3 MmuH. Ocratok npu HarpesaHMu pacTBopsitoTr B 20—30 cm3? pactBopa cosistHoit kxuciaoTel (1:1),
MepeBOIAT B MEPHYIO KOJIOY BMeCTUMOCTBIO 250 cM3, THIATENBHO OYHILASI THO M CTEHKHM YalllKM CTEKJISIH-
HOM NMaJIOYKOM ¢ pe3WHOBBIM HAKOHECYHMKOM. PactBop KUIATAT 8—10 MHH, OXJIaXIAI0T, JOBOIST BOJOH
JI0 METKM Y NIEPEMENIMBAIOT. 3aTeM PHUIBTPYIOT Uyepe3 IBOMHON CYXOl QUILTP «CUHSS JIEHTA», OTOpAChIBAS]
MepBhIE IBE IMOPLMH PWILTpATa.

B 3aBMCMMOCTH OT MACCOBOM HOJM OKCUIA KIbLUS B MEPHYIO KojOy BMecTUMocThio 100 cm?
NOMEIIAIOT AIMKBOTHYIO YacTh GWIHTPATA B COOTBETCTBHM c TaOJMMIEl 2, mobasisaiorT 5 ¢cM’ pacTBopa

JJAHTaHa, JOJUBAIOT 1O METKU BOJAOH U IIepEME- Ta6nuua 2

[IIMBAIOT. .
HNi3MeparoT abcopOIIUI0 KajablUA B ILJIa- Maccosas 1o ;KCHI[& AHKBOTHAS YaCTh, CM:

MeHHU oxcug azota (I) — aneTniaeH WM ale- KaJbLivs, 7

TWJIEH — BO3JYX IIPU JJINHE BOJHH 422,7 HM. Or 0,02 1o 0,05 BXUTION.

N3mMmepeHre NpoBOASIT METONOM OTpaHUYUNBA- Cp. 005 » 07  » 50

romux pactsopoB. Ilocae xkaxmoro mamepe- » 0,7 » 3,5 > 10

HUS pacHbUISIOT BOAY M IIPOBEPSIOT HYJIb » 3,5 » 7 » 5

HpH60pa- - » 7 » 15 » 2
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7.4 O6paboTka pe3yahTaToB
7.4 1 Maccy okcuaa KajJsliug m, I', B AIMKBOTHON YacTU aHAIU3UPYEMOTO paCTBOPa BBIYUCIISIIOT 10

dopmy.re
(m, ~m,) (4 - Al) (6)
A -4,

m= m, -t

rae m, ¥ m, — mMacca OKCHUa KajiblLUA B IpafydpOBOYHBIX pacTBopax (m, > m,), I;
A — aTOMHOE IOIJIOICHUE aHAIU3UPYEMOro pacTBopa;
A, A, — aTOMHOE€ IOIJIOIEHHE IPATYUPOBOYHBIX CTAHAAPTHBIX PACTBOPOB.
7.4.2 MaccoByio 1010 OKCHIa Kaiblust X,, T, BBIYHCASIOT 10 GOpMyae

X, =22 . 100, (7)

my ¥V,

rae m — Macca OKCHIA Kalblyg B AJIMKBOTHOU YAaCTH aHAJIU3UPYEMOI'0 pacTBopa, T;
V — ofbuit 06beM UCXOTHOTO pacTBopa, CM>;
m, — Macca HaBecKH, T,
V,— 00peM ATUKBOTHOM YacTH pacTBOpa, CM>.
7.4.3 HopMBbl TOYHOCTH ¥ HOPMATHBLI KOHTPOJIA TOYHOCTH OIIpeHCI€HUN MAaCCOBOM IOJIHM OKCHIA
KajabLMs HNpUBEACcHbI B TA0OIULIE 1.
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