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Hacrosiuuil craniapT pacnpocTPAHAETCA Ha OVPLIE H KAMEHHBIE YITH, AHTPALHTL, FOPIOYHE CIAHLIL,
TOPpdr ¥ KOKC (Ja1eg — TOMMHBD)} H VCTAHARTHEIET MeTOOE OnpefeieHMd B Io0e TOIUIHBR JHOKCHIA
KPerE W {Sil.']l]n, OKCHIA #enesa {Fezl.']a]n, OkcHAA amoMiHua (Al O,), okcuaa smarnua (MgO), oxcuna
Kanuuud (Cal)), okcHna kamua (K,0), okcnna watpaa (MNa,0), oxcuaa gocdopa (P,0: ), 1HOKCHIA THTAHA
(Ti, ), TpHokcHIa cephl (50,), cMelaHHoTO okcHaa Mapranua (Mn,Oy).

1. OBHIHE TPEEOBAHHWA

1.1, AHAIHTHYECKYVID Npodv TOMUIMEA OTOMpPAOT W npuroTapmueoaoT no FOCT 10742 Tomwmmbo
coamraoT no NOCT 11022, moay4eHHYIO 100y HiIMeILYAnT B Aratosoll HAH AIMOB0HE CTVIIKE 10 KPVITHOCTH
ue Goree 0,063 v

[pUrOTOBRIEHHYIG 300V XPAHAT § TepMeTHYaCKH MEKPLIGASMOM CTCREMAHHOM WIH ITACTMACCOBOM
COCYae.

1.2, Cosepaanie OKCHAOB ONPEIETAInT M3 ABYX HARSCOK 30U,

L3, OQauoppeseHHO C OPOBeIeHHes aHANTHIE B TeX e YCIOBHAX NPoBoIAT KOHTPOILHBE OnerT {Ge3
MPOGRL) 2005 BHeCeHH: B peiviILTaT ONpeleieiid NoNpankH, YMHTRHBUONER ColepRanne orpereiaesMkix
WIEMEHTOR B PEaKTHEIN.

[.4. BipellnmaHye WABSCKH MPpooL, 3006, GCAIKOR, B2SUWIECTE A MPUIOTORIEHH] CTAHIAPTHLIX
PACTREOPORE [PpOBOIAT Ha AHATHTHYSCKHY BECAx C MOTPelIHOCTR He Sooee O, 0002 r.

[.5. Bre npHMeHseMEIE PEAKTHERD TOMRHE MMETL CTEMeHL YHCTOTR Y /1.4,

A NpHroToRTe N PACTROPOE B NPH BLIMGIME HWH AHATHED HCMONLIVIOT THCTHITHPOBAHHVED BOgY
no FOCT 67049,

L.6. [lpH nNpoBeIeHAd AHATHIOR NPHMEHAKT KATHOPOBAHHEE MEpHEE HIMEPHTEILHLIE CPEICTRA
(MUTeTHH, GIOPeTEY, MepHile Kobsl 1 ap.y no FOCT 1770, [OCT 23336, [OCT 20227, I'OCT 29251,

1.7, Tlpu doToMeTpHYeCEHR ONPEIENeHHAY KIOBETE BEIGHPEIOT Tak, YTobkl HIMepeHHA NPORoIWIHCE
B OTHMANEHOH O0AaCTH ONTHYSCKOH IUIOTHOCTH LA COOTESTCTRYIOILEND OKPALeHHON COoOeqHHENHA.

[L.E. dna nocTpoeHHd KATHDPOBOUYHOTD IPaduka TpedyeTcd He MEHee MATH KATHDPOBOYHILIY TOUYSK,
PABHOMEPHOG PACHPEISTEHHLIY IT0 IHANAIOHY HaMepeHHil. Kaknaa Touka cTpoMTCA No cpeaneaprdaeTs-
YOCKHM PemvnLTATAM Tpex onpenciteHuil. Tpy nocTpoeHdd rpadMea Ha oM abCUHCE OTEIAL BIMT
EOHUSHTPAUHK WA Maccy WIEMEHTOB B onpelefleHHOM oDLEMe. 4 Ha OCH OPIHHAT — HIMepde My
BENHYHHY HITA GVHELWD OT Hee.

[.9. 3a pedynbTar aHalu3a NPHHEMAKT cpetHeapiMeTHYeCKOe PEIVILTATOR ARYY ONpeIeeHHl.

EcaM pacxoxoeHe MeaTy pesyILTaTaMy ABYY Of peleleH i NPesiillaeT I0TTYCKASMbIE PACKOHIEHHA,
TO NPOBOOAT TPETEE ONPEleleHye M 3 OKOHUYITeNEHEI PeIvIRTAT MPHEMMIIoT cpelHeapfMeTHYeCKoE
Ay Hanboaee IHIKHE pesVILTATOR ONpeledeHHi B npelelax JONYCKIeMLIX PacKosIe M.

Hiaanme ouumannuoe [MepenesaTss BOCHPEULEHY

& MapareascTro cramaapron, 1987
i MMEK Higareascreo cranaapros, 2003
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8.1, Annapatypa, PEAKTHEL W PacTROPE

CoexrpopoToseTp wan GoToanekTpiMec KM KOAOPHMETD C IPHHALTIEEHOCTAMH.

Kucnora cepuan no NOCT 4204 nnomiocrsie 1,84 r/ew® n pacteop 1:1.

Kucnota drocdiopian maornocTsio 1,73 riou’.

Kuncnota ropyctosogopoamas mo FNOCT 10484 motHocteio 1,13 rfocm®.

Kanns nepilozar (KJO,).

Kanua nepmanranar (KMn(,) no TOCT 20490,

CraumapTHL i pacTeop Mapradua (OCHoBHOH ), HARECKY NepMAHMMAHAaTA Kanua vaccoii 2,068 r pacToopsaoT
B 500 cx? Boosl. PacTHOp NepeMBAOT B MEPHYIO Kooy BMecTHMocTE [000 oy’ W I0AHBAKOT BOOY 00 METEH.

1 cm? pacrsopa conepauT 0,72 Mr Maprasua.

CranoapTueil pacTeop sapradua: 10 cyq® 0CHOBHOTO CTAHAAPTHOID PACTEOPG MAPFAHIA NOMELLAIOT
B Koy BMecTHMOCTED 1000 cv® H I0MERIOT BOOY 10 METKH.

1 cm? pacteopa conepxuT 0,072 Mr Mapradua.

8.3. IMoaroToBka K aaTHIy

8.3.1. llpurotopnedde pacTeopa A

Hapsecky 3onm Tommuea smaccoil 0.3 ¢ noMelianT B MIATHHOBYIO YallKy WIH THIeak, Hapecky
VETAHHAKT HECKONLKHMH KaraMH Boakl. 2o5aeisoT 5 om® pactsopa cepHol kcaora v 10—12 om’
PropHCTORGIOPOEHOH KHCTOTEL. ColepaHMOe THIA OCTOREHO BhInapHBaoeT Jocyyxa. OGpalboTey HapeckH
KHCIOTAMH M BRIIAPDHBAHHE MOBTORSINT.

K cyxomMy OCTATKY NpUAHBAOT 5 ca’ pacteopa cepHoil kucnoTel, 10 cu’ BOAR W CIerka HarpesanT
00 MOMHOrD PACTHOPEHHA OCATKA.

PacTeop (MALTEVIOT Hepes HEMTOTHEI erIeTp B MepHyE KoIhy BuectHmMocTiio 100 oa’, THrems H
PHALTP NPOMEIBAIOT FOpAYSl BOLOH, OAUTAHIAMT, JOMHEBAIOT BOIY 10 METKH M T8 3 Me IIHBAIOT COTe P MO,
Dynerp eubpackeaoT. [ToavaenHeil pacTeop A HCIOALIVIOT A4 ONPeJeieHHE CONCPRAHH CMeIIaHHOro
OECHOA MAPTaHIa, OKCHIL KATHA M GKCHED HATPHA.

H.3.2 TIpUToToRIEHHE KONTPOIEHOND PACTBOm A

KouTpoibHsl pacTeop A roToBaT mo n. 8.3 63 HenoibioGaiid HABSCKN 300k TOMTHEA.

H.4, Tlpopenenie aEmmia

B kondy smecTHMocTieie 130 cu? omvepaior ot 5 10 15 cu® pacteopa A,

B apyry koaby nMecTHMOCTLID 150 ¢n® oTMepaIoT TAKOE ¥e KOTRUECTRO KOHTPONEHOMD pacTiopa A

B tpeteio konby ormepaior 10 oM’ cTAHAAPTHOTO PACTEOPA MapraHua,

Bo soe Tp KOABE Z0NHBAIOT BOOy 00 o0wema okono 35 em’, gofamtawoT 1,3 ov’ cepHoil KHCEOTRL,
0.5 cx® dhocdoproit Kucnors 1 0,3 © nepilonara KM,

OaHOBPEMEHHO B METBSPTYI0 KONOY BMECTHMOCTLIO 130 ca® momelnanT okoio 33 ov? sonw, 1.5 oa®
cepHoil kMcnoTe, (0,5 cv® dochopuoil kucnote B 0,5 r nepitonata ks, [ogyuenisil pacTeop HCNOUTE-
IVIOT B KAYECTRE KOHTRONEHOM CTAHJAPTHOMD PACTEODA.

PacTeopkl KHOATAT B Tededue 5 MMM, aTeM B TeweHHe 3 MHH BLUEPEHBIOT NPH TeMOepaType,
IMIKDH K TEMITepaType KHIme .

Mocne oxnasIeHHa PAcTBOPEL MEPLIHBIIOT B MEPHEE KoGbl BEMECTHMOCTRIO No 30 cm’, JonHeaioT
BOOY 0 METEM B NepeMelliiBanT.

OOTHYLCKYEDS TNOTHOCTE PACTEOPOR HAMEPIMT B KIOBETAX ¢ TOMLIMHON cnoa 1 s np UiiHe BoiHL
325 Ut cpasy e nocie NPpUHIoToBISHHA.

OnNTHYECEVED TLTOTHOCTE PACTEORE A HCMETYeMOH APobLI HIMEPAIOT N0 CHABHEHHK C KOHTPOTLLI M
PRCTROROM A, 8 OTITHYSCKVIO TUIOTHOCTE CTANIARTHOND PACTBOPE MAPTAHEA N0 CPABHEHHE ¢ KOHTPOIBHLM
CTAHIAPTHLEIM PACTROJM.

{Hamenennan pexakupa, Has, Mo ).

§.5. OdpadoTEa peavasTaTon

#.5.1. Maccosvio goao CMEAMBONG OKCHIA sapradua & 3one tomansa (Mng(Oy) B npooenTax
BLIYHCIRIOT Mo opsMyne
DI - - [ 38R 100 i

]
0, - m,

Mn, O, =

rae f), — onTHYeCKads MIOTHOCTE PAcTROPa A;
My = MACCA MAPTAHLA, CONSpPHAMEAACA B OOBEME CTAHIAPTHOM) PACTROPE MapraHid, BIATOND ANA
AHAIH3A, MI
[L388 — koxppHuHeHT nepecueTa Maprayia Ha OKCHI Maprasua;
Ay — onTHYeCcKan IIOTHOCTL CTAHMAPTHOID PACTBOPA MAPraHLUa;
Mi; = MACCA 300 B OOLEME PACTEOPA A, BIATOMO 104 AHATHIA, M.



rocT 10538—87 C. 11

B.5.2. PacoxneHHsa Mesay peivibTaTasMH IRV OOpeleleHHd He TomsHBE NPpeBuilars IHAaYeH N,
MPHBEIEHHBLY B Talm. 7.

Tabnunua 7
Maccan: . o Jonyckaesoe pacsnEacnae, T
ACCOBAN BILIH ECHAD MAPIEHILY
Muath, %
n aanpil aaieparopmnm B OpaiEy safapatoprs
Ao | 0,05 i, 1
Co. 1 = 0,1 02
= 3 « 5 (2 0.3
» 5 0,3 0.5

9. CINEKTPODOTOMETPHUYECKHE METOIbLI ONPEIEIEHHA OKCHIA QOCDOPA (V)
C NIPHMEHEHHEM TPAIYHPOBOUYHOIO I'PADHEA

9.1. CymmocTs METOIR

MeTon ocHOBAH Ha oDPAIOBEIHHK B APACYTCTEMH a30THOR KHCHoTE doctopHoMOTHDIS HOBA AT HE =
BOMD KOMITIEKCHOTD COoSdMHeHHA, OKPAuEHHOre B eIThi WeeT, ¥ HIMEpeHMM ONTHYeCKOH II0THOCTH
PACTEOPE MPH ATHHE BOaHBE 413 Had.

Onpeaenesude ocdropa NPOBOLAT U3 OCHOBHOND PACTEOPA, NPUroToRAeHHOT no m. 241,12,

Mpr neobroaMMocTi, L8 onpeteneqmd docdopa 13 0TI LHOIT HARECKH 30561, NPHMEeH AT METO
mo POCT 1932,

9.1. Annaparypa, peakTHERl H PACTROPE

CrektpooroMeTp HIH QOTOXRIEKTPHYECKHA KOAOPHMETP © NPHHALIEAHOCTAMH.

Kucnora asordas no [OCT 4461 w pacroop 123

Kanus drocidhar conosaseinerselii no FOCT 4198, npasis nepekpUcTAVIHIOBAHHLA 1 BLICYILEH-
HE Had cepHol KHCA0TOM.

CravaapTHeii pacteop coHosasemednory gochara kanua: 00917 r docdoprokpcioro kanms
PACTROPAKOT B BOAS. MEPelHBEloT B MepHyIo Konfy omecTHMocTeio [000D cw’, mommealor oo MeTeEM u
nepesetiMeaoT. | oM’ CTaHIapTHONO pacTeopa cooTeeTcTeveT 0,1 Mr okcuaa gocdopa (V).

AMMoHHA MoaHboat no FOCT 37635,

AMMOHHA Badanat Meta no NOCT 9336,

{ Havenennaa penaxuns, Hav, Ne 1),

9.3, [HoaroToBEKa K AHATHIY

9.3.1. [IpHFOTORNEHHE PEAKTHRHOH CMECH

1) r monrBoara asMuonus pacTeopmor B 100 ey’ Bom npr Harpesasiy 0o 30 °C—60"C. K pactropy
NPH HENPEPLIBHOM NePeMellHEANHH NOCTeNeHHo NpUanBanT 2 ov? azoTdodl kuenoTel. [Tpr obpazonadimM
ocanka pacteop duuierpyvior. Onuospesedso 0.3 © paManaTa aMMOoMEA pacTeopgioT B 30 s oAl npH
30 "Cbl "C; pacTeop OXNAXIAKNT W NOCTENEHHD, MPH MOCTOAHHOM MEPeMELTMBIHNHN, NpHIHBaT 50 el
pacTROPa A30THOH KHCAOTH. PAcTROpE: XpaHaT B CKAAHKAX H3 TEMHOID CTEKIA B TEMHOM MecTe. PacTRopil
CHMEMHBANT HENOCPLICTRSHHD Mepel] NPpHMeHeHHeM, MOCTeNeHHD RTHERA MOTHGIEHOBOKHCIKA pacTeop
I BAHADHERLI, 3aTeM NpUIHBIOT 16 cM? 290THONH KHCIOTI W NepeMELIHBAIOT.

9.3.2. [MocrpoeHde rpaTyMpoEodMHOrs rpadiaka

B mepunie Konfisl BMecTHMOCTEI no 10 cv? manunawT 2, 4, 6, 8, 10 1 12 cM? cTaniapTHoTO pacTROp:a
oUHOEMee Horo thocdama kanua, yto coorsetcreyer 0,2; 0.4; 06; 0.8 1.0 1 1,2 mr oxcwia doctopa (V).
B kasavio konby nprAIHBAKDT N0 5 oM’ A30THOH KHCIOTHL, J00HBAKT Bogol Ao 50 cw?, NpHAHBAKT Mo
16 cm? peakTHBEHOIL CMECH, TONHBAIOT BOIOH 10 METKH # NEpeMELIHBANT.

Pacreopas 130T cTOATE |3 MHH H 3aTes HIMEePdIT ONTHYECKY IO TUIOTHOCTE MM TTHHE BONHBL 413 HM
I KIOBETE ¢ TOTWHHON cnod pacTeopa 30 MM B CpapHeHHH ¢ KOHTPOTLHBM PACTROPOM.

KoHTpoNLHEG pPACTBOP TOTOBAT CASIVIOILAM 00pasoM: B MepHYID Koabv pMecTHMocThio 100 cwm?
nosewanT 10—=25 ey poas A npAGaE1AInT 3 oM’ a30THOH KHCRoTRL, 16 oM peakTHEHON cMech, IOTHBEANT
BOOOH 10 METKH M NepeMe lHBART.

Mo monyueHHBIM CPETHHM IHAYESHWAM OOTHUSCKON MIOTHOCTH PACTBOPOR H HIBECTHLIM COdepsa-
HHAM okcHAa goodopa (V) CTPoAaT rpaaayHpoBouHL rpado.

2.4, [lpoBenenHe QR

B cTakan eMecTHMoCTER 100 oy’ omvepaoT 1023 cM® 0CHOBHOTO PACTEOP, NPHIOTORAEHHOTO 110
n. 2.4.1.12, ¥ BRIIAPHBAIOT 00 NOJYIeHHS RIaXHEX coneit. 3atem nprausaoT 7— 10 e’ a30THON KHCIOTE
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H, NPHEPLIE CTAKAH YACOBLIM CTEKIOM, OCTOPOKHO HATPEBRAKT W BLIMapHBaloT 0o 5 cu’. Ecnn pactrop
BLIMAPEH 10 MEHLero ofbeMa, To IOTHEMOT As0THYI0 KHCAOTY 00 3 cu’. PacTROp NepeHocaT B MEpHyIo

Koty BmectHmocTsio 100 oy, npraweaot 16 cu® peaktHeEHOH CMecH, D0AMBAKT BOAOH 10 METEH H
MepeMelIHBAKT.

Yeped 15 MHH HIMEPAKT OTMTHYECKVIO TUIOTHOCTE PACTBOPa o m. 9.3.2.

Mo WaMepeHHOMY IHAYSHHID ONTHUSCKOH TUTOTHOCTH PECTEOPA HAXOOAT M0 TPLIVHPOBOUHOMY
Py MaccoByIo 10010 okcHuaa gocdopa (V) B rpasisa.

9.5. ObpafioTEa peIyILTATOR

9.5.1. Maccomyio aomwo okcuga dochopa (P05} B 300e TOIHBD B OPOLEHTAX BLMHCAAT 1o
thopwyne

_ Ty {100
PIUE - ﬂj'_J ' |ﬂ{|,

rae pig - Macca okcHaa trocdopa (V), Halliennas no rpalyypoBOdHOMY Tpadmky, I

95,2, PacxomIeHHA MERIY PeiviLTaTaMH ABYX OTPeleieHHil He D0UEKHL NMPepLIEaTs Hage i,

NpHBSIEHHLY B Tabt. B.
TabBnmwua 3

POVOEICMOE PHCKOEICHHE, %
Maccosan zoan okenna ipocdeopa, Pxls, Aeoy P N

B onkof daboparapyi b pasHuE dabopomapran
Ca. 0,05 no 0,1 (1,01 0,02
o 1« 05 (03 0,05
s 0.5 1 0,05 0,1
£ J EY 5- ﬂ,l ':'.5

10. [MIAMEHHO-GOTOMETPHYECKWH METO ONPENENEHWA OKCH/IA HATPHSA
H OKCHA KATHS

10.1. CymmocTs METOOA

MetTon OCHOBAM Ha 3ABMCHMOCTH MedTy KOHUeHUTPalHeHd onpeplenaesMors JeMeHTa B PpacTisope |
HHTEHCHBHOCTH B0 HIIYHe A, HaMepdemMoll Ha niaMeHoM oToMeTpe.

dna onpegeneHdd OKCHAZ HATPHA H OKCHIA KATMA HCnonewior pacteop A no n. B.3.1. Jonyckaerca
NPHIOTARTHENTE PACTBOP A, no 0. 3.3.1 us vaseck 3o0nl Maccol 0,1 1, ec/in HeoBX0IHMO ONpelenuTh
TONLKD OKCHI HATPHA W OKCHI Kamus,

A onpeneiedid OKCHIa HATPUA W OKCHIA KLIHA JOMYCKAETCH NPHIOTABIHEATE PACTEOPEL A 0 A,
pacTROpAA cyXof octatok no m. 8.3.1 B pactoope comamol kucnote 111 B aToMm covuae CTAHIAPTHBIE
PACTRODLL XAOPIIA HATPHA | XIOPRIA KATHA MOTORAT, TAKME MCIONLIVA PACTROP COMAHO KHcaoTn 111

10.2. Annapatypa, PEaKTHBEE W PACTEOPL

PoTOMETP MAAMEHHEIN © NPHHALTEXHOCTAMH.

Hartpua xopws no NOCT 4233,

Kanug xnopua no FOCT 4234,

Kucnora cepuas no FOCT 4204 muomnoctnio 184 rjcs?, pacteop ¢ (H,50,) = 0,01 sons/an.

CranmapTHeil pacTeop xnopuaa Hatpua: 0, 1886 r xnopaa HaTpua, secvitennoro npy 110 °C o
MOCTOAHMOR MACCE], PACTEOPST B PACTREOPS CopHON KHCIOTE B CTAKaHe HeDOILIIoH BMeCTHMOCTH.

PacTBOp MepeHOCAT B MepHVIo Konby BMecTHMoCTL 1000 ca?, ofMeBa0T CTakad Hal KoaGod u
OOBOIHET A0 METEH PACTBEOROM CEPHON KHCIOTE.

1 cm? pacTeopa cootseTcTrveT 0,1 Mr oKcHIa HATPHA.

CTaunapTHLl pacTeop xmopaia kamwa: 0,1583 r xnoprga kanna, swcvinedioro nopr 110 °C oo
MOCTOAHMOR MACCE], PACTEODSKRT B PACTEOPS CEPHOH KHCIOTE B CTAKaHe HeDIBILoH BMeCTHMOCTH.

PacTeop NepeHOCAT B MEPHYID KONOY EMecTHMOCTLIO 1000 cym?, ofMepBa0T cTakal Bodoli Han konGoi
H JOBOOAT 00 MeTKH PAcTROpOM CEPHOH KHUCNOTRL.

1 cu? pacTeopa cooTeeTeTEVeT 0,1 Mr OKCHIA KATHHA.

10.3. [MogaroToBKA K aHAIHIY

1031, Noctpoenye rpanyupopddHoro rpaduea

B mepuile koadu eMecTiMocThio L0 o’ kacknas vaaweasot 07 15 2: 42 6 8 w 10 cM® cTanaaprHoro
PACTRORD XA0pHaa Hartpua. Konbl 1o BAT PACcTEOPOM CeEPHONH KHCIOTE 00 METKH H I8 peME MBAT.
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100 cx? npuroToRISHHEY pacTRopon cooTseTcTayer 0; 0,01 0.2 0.4; 0,6 0L 1w 1,0 Mr okcHoa daTpHs.

[NpopooaT WIMepedHda HHTEHCHBHOCTH HINYHeHHA HATPHA MpH LTHHE BOOHE 389 HM B KamIom
PACTBOPE H PETHCTPHPYIEST IHAMEHHA NOKAEHHA npHiopa.

INpaavipopodHEH rpadME CTPOAT Do IHAYEHEAM DOKASHHAE NPHOOPA H KOVTHYECTBY OKCHIA HATRHR
(B MHITHIPAMMAX]) B COOTRETCTRYEOUIAX PACTROPEX.

Ecaus nokazanme nNpUoopa Npy onpeieiedid HATERCHBHOCTH HWATVIeHHA PACTROPG, COOdepEaano
TOARKD PACTROP CepHoll KHCIOTEL, 18T OTENOHSHHE, VEAILEIOUIee HE HATHUYME OKCHIZ HATPHA, To 3To
FHAYESHHE YUHTLIGAIOT RN NPOEEIeHAN Onpetele il oCTANLHMY PACTROPOR, HCTIOARIYVA MPH NOCTROS HAK
rpagvHpoBoMHOND FpadiKa pasiocTh NOaYaeH HEX 3HaUe A,

MocTpoenKe rPAIyYHPOROMHOND KA LA OKCHAA KTHA NPOROIAT, Kik VEATIHO BlUe, HIMepdt
HHTEHCHBEHOCTE HATVYEHHA KATHA NPH TTHHE BOUHEE TOR HM.

10.4. IlpoBeaenne anaHia

B ape siepHiele KonGe pMmectHsmocTeio 100 cm® kamaan oTaepdAor: B oouy 5 oM® pactoopa A,
npHroToRieHHoTo no n $.3.1, B apyrvio 5 oM KOHTPOGIRHOTO pacTeopa A, NPpHIOTORIEHHOND no n. 832
Konbul 100MnainT pacTRopoM CepHoll KHCIOTRL 40 METEH H MepeMelll HBaioT.

MasepsoT Ha mnaMeHHoM GOTOMETHE HHTEHCHEHOCTE HATVYSHMA YEASIHHEIY PACTRODOE NPH 11HHE
BOMHEL 589 MM 4718 HATPAA W NPH UTHHE BOJTHEL THE By 018 Kamus.

Mo paznocTd NOTVYEHHEX JHAYeHHAR OpH onpeleleHid HHTEHCHBHOCTH HATyYeHHA HoCIeIyesond
H EOHTPOILAGMD PACTEOPGR [0 TRAOYHPOBOYHLIM Ipadiikas onpele/fanT KTHYSCTRED OKCHIA HATPHA |
OKCHIA KAMHA § MCCHeIveMby PacThOpay Ipoie.

[Mpr cveHe PACTROPOE PACTIEUTAIGLIVEY CHCTEMY MPOMEGAIONT BOOOH

10.5. OdpaboTea peiyILTATOR

1051, Macconyie 100 OKCHIA HATPHA WIH OKCHIA KATHA B 300e TOTUIHEa {Na,O wim K00 »
MPOUeHTAY BLIMHCITHT o dopyve

Nay O nan K,0 = —~ 100, tih
mm
rag m, — MACcCa OKCHIA HATPHA WIH OKCHIZ KATHA, colepxamanca B 100 CM? MCCTENYEMOTO PACTROPA,
onpefeleHHan No rPpaTVHPOBOHTHOMY rpadiey, Mr;
iy = MACCA I0LE TOTLIHEA B 00LEME pacTBOPA A, BIATOrO L AHATHIA, ML,

10,52, PacxoxnoeHMs Mexny pPesvibTaTaAMH BV OnpelsIeHHi He Jo/EHEl NpenLIEars IHaYe i,

NPHBEEICHHLIYX B Tabm. 9.

Tabauwna 9
Maccosas soan okenna narpas May(d Jonyckaeswoe pacxeslcsae, 5
el arcugn kanua KO0 s song ronmnsa,
% H amesE aaiparopam B patey sadapatopras
Ho (b5 05 0,1
Co. 05 = 10 i1 0.2
s 10 0,2 03
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Ecni pelyleTar TPeTREro ONPElcieHM:A HAXOAWTCA B Apeleiax TOMYCKACMOre PACNOXIEHHA Tio
OTHOILEHHED K Pe3vILETATAM IBYX [PeILIIyIIHX OnpetelerHil, To 3 0KOHYaTENEHE pesyibTaT MpHHHMAIOT
cpenHeapHhMETHYECKOE PESVILTATOR TPEX ONpeIeneHuil,

110, PeawvaeraThl BRMHCIEHHA TIPHBOIAT B BHIE MACCOROH OOOM OKCHIOE NIeMEHTOR B 3008 B
MPOLe HTAN.

Maccopsie Do0H IeMeHTOE BEYHACEAIOT 10 @opsy1am:

= 0,4674 510, 8 = 0, 4005.80,
Fe = 0.6994.Fe, 0y Ti = L3995 Ti0,
Al = 0,5293.A1,0, Mn = 0,7203-Mn,0,
Mg = 0,6032.MgO Ma = 0,7419 Na, 0
Ca = 0,7147Cald K = 05301.K,0
P = 0.4365-P,0;
1.11. MNepecueT peayinTaTon ONpPelereHEd OKCHIA JeMenTa Ha Geccymatiyio macey (X, ) nposo-
oaT no dopsyne
— Hﬂ-
A = T S0,

rae X — maccosad oo OOIPEACTHEMOND GRCHOD SACMEHTE B 3L, 0
.E.x == CYMMI DX ONMPelcTAacMiy OKCHION JTEMEHTOR B J050E, %:.

50, — macconad J008 TPHOKCHIA cepel B 300, %,

2. FPABUMETPHYECKHIl METOI ONPENETEHMS THOKCH/IA KPEMHHA
H IPUTIOTOBJAEHHE OCHOBHOTO PACTBOPA

2.1, CymmocTs METOIa
MeTon OCHOEIH HA BEISTEHHH KPEMHHEBOH KHCAOTE M3 CONMMHOKHCIOND PACTBORE, NOTYyYeHHOD
MOCe CIUTARICHHA HABECKH 300k TOTUIMEBA, TMYTEM MHOTOKPATHOIO BWITAPHBAHH PACTEOPA OOCYXA HUTH

KOATVIALHH KelaTHHOM H OOpeledeHHH IM0KCHIA KPeMHHA MO pasHHLE B Macce OCalka 00 W [oche
COpaboTEH QTOPHCTOROASPOIHOH KHACTOTOH.

Mna painoednd 300 TOTUIHE] B KAYECTRE MIABHeH NPHMeHANT KapGoHaT HATPHA WM KapGoHar
HaTprea-kanua. [Ipe aamsse 3006 Topda DonveKaeTes NPHMeHATE B KaYecTde [U1aBHa cqech Terpabdopara
HaTpHA W kapbodaTa Harpad {1:4).

1.1. Annapatypa, MATEPHATEL, PEAKTHEL H PACTEOPE!

Meuwn sydensiai WIeKTPAYECKAR © ABTOMATHYECKHM PerVIATOPROM, OOECIEUHBAIDUINM [0S TOSHEHYI
TeMnepatypy Harpesa oo 1L "C.

[ kady CyMMALRE 3NeKTPHYECKHI © ARTOMATHYECKHM PErVIATOPOM, O0eCTEYHBAIOIHM ITOCTOA H-
HVIO TeMnepatypy Harpesa 105 "C—133 "C.

THre Th MIATHHOBEET BMecTHMOCTEID 30—40 cym? ¢ Kprigo.

Yawka papdoposan aHaseTpor 1317 cM ¢ MNOCKHAM THOM WIH KPYTIOI0HHA,

bans necuaHas HAH BOTAHAR.

LInaTens MASTHHORLINA.

LELstmmeied THTENEHEE © MIATHHOBEIMH HAKOHEYHHKAMI,

Harpua kapBouar {Na,C0,), feisoanuil, wivensuennsil no NOCT 3.

kamua-narpua kapbouat (KNaCO, ), BEIBOIHEN, WIMENLTEHHLI.

Harpua rerpabopar [0-Boansii tN.n B, D LOH,0) mo TOCT 4199, npokateddsiin npy 60 "C,
HaMeT LY HH L.

Kuncnota conadad no FOCT 3118 naornocrei 1,19 r/cs? n pactoopes 121 » 1 5-nnoii.

Kucnota cepran no FOCT 4204 nrotwocteee 1,84 ricq? u pacteop 1:1.

Kucnota gropicTosonopotmas no [OCT 10484 motHocTeio 1,13 rfesm®.

Bonopona nepokcHn no FOCT 10929 30 %-uuil pacTsop.

Aeaarun mumenoit oo FOCT 11293, 1 %-uisil pacToop.

| r #enartiHa pactsopsioT B 10 cym? soma, sarpetoil zo 70 °C, nepeMeiuMBacT H BRUISPAHBAIOT Ha
KHnAwell ponauoi Dade 37 sMMH.

Cepebpo asotHokHcaoe no DOCT 1277, 1 %-Hulil pacTeOp, NOOKHCIEHH LIl a30THOH KHeaoToil.

AMMOHMIT pogannn 3 F-Huil pacTBOp.
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2.3, [1oaroToBKa K AHATHIY

oAy TOILIHER NPOKATHEAIOT 00 NOCTOAHHOR Maccer mo [OCT 11022,

Hapecky 30aul TOMAHBA Maccoil | T NoMelwamnT B MIaTHHOBEH THrEL, NPpeqbBipHTelLHO NPoKaTeH-
HEIH 20 MOCTOAHHON MACCE, NMPHDARTHIOT 36 I MIAEHA, NEPeMEIHBANT 10 O0HOPOIHOE MACCH H CMECE
NoKpEBOT ceepxy 1—2 r mnasua. Turens gomked OwTe 3anoaned e Gonee wen Ha L/,

Turenh ¢ ConepAHMEM 3AKPLIBIMNT KPLIMEQT, MOMEIWAInT B XOA00HYID Myhe TbHYED ek, TeMITe -
TYPY HATPeBa NOCTENEHHO NOBWILANT 0o 950 °C, npy koTopoil conaniawoT cMech B Tedenue 2530 vl
A0 OEHOPOIHON NpoapadHol Macchl. 3aTes packane HHLIA THre L NOrpyEAnT B XO000HYRD BOIY TAK, Y1000
CHMAYHBANACE TONILED N0 BHSIIHAN MOBePXHOCTE,

Bsecto a1oro ad obierdeiid pacToopeHHE IaBA MOKHO, BPAad PACKATeHHEN THRE: B HAKTIOH -
HOM MOOEKEHHH, PABHOMEPHD PECTIPEIENHTLE OCTHBAIGILHN [UIA0 N0 CTENKIM THIH.

OCTHBILIMHA THIET: OOMBIGBAIOT CHAPYEH THCTIWUIHPOBAHHON OO0 W BMecTe © KPLIITKSH nepeHocIT
n haphoponvio yainky, npaaasnoT 30— 100 cv? pacteopa conguoll kucnoTe (1), 23 kannu pacTeopa
MEPOKCHOE BOIOPOEE H MOMELAIDT YAIKY Ha HATPETVEY BOOAHVIO WIH NecuaHy GaH.

Aast npefoTepaleHia pattpRErHBaHa PAcTROPE YallKy NOKPRIBAIDT NepeBepHyToHl CTeRTsHHOM
BOPOHEDNH.

[Mocne MOIHOrO PACTEOPSHMA TLUIAED BOPOHEY CHHMAIT, DML BAKT 22 HAT YRl Kol BOoaoi, HIBIekaT
LMALAMH THIEME H KPBILEY H TIHATEIEHO ONOAICKHEIOT HX Boaod Hag jdapdoposoi yaikoi.

Ecam v dapdopoboil wamike BHIHLL Hepaiio@MBLIHeci] YacTHULL, TO PATIOHKEeHNe NOBETORAWT ¢
VMEHLIIEHHOR HABSCKON 006 TOTUTHGA.

2.4, lposeneHne ANAIHE

24.1. BeloeneHie KpeMHHeBoH KHCNOTE GRMTApHEIHHEM PACTRON

24.1.1. PaanoaeHHyo H NepeneIeHHyI0 B fEcTEOR 0o . 2.3 HABECKY 300TL TOMJIHMED BETAPHBII0T Ha
necuanodl MW BooaHoil Dade 10CyXa, GCTOPOEHO PACTHRAS CTeRTEHHON Oanoykol © PacrUTIomeHH eIk
KOHUOM 00pasoBaBliHecs] KOMOYKH, 1 HArPeBaioT 00 NTHOND YIATEHHA COManol KHCIOTEL.

24.1.2. OcTarok CMAYMBAIDT pacTeopoM comAHol swcnoter (1:1) M BHOBL BRINAPHBANT DOCYNA,
PAcTHpad oDpaz0GABIIHECHT KOMOYEH.

Cyxoil octatok B drapdropoBoil dallke NOJEepranoT TabHeilmeid cyilke B CVITHIEHOM Wkady mpH
remnepanype 135 °C p Teuenue 1 u.

2.4.1.3. OCTaToK B Yallke OXTAIAKT, 3aTeM NPITHEOT cHavana 50 v’ coaaHoil KHCIOThL, a Yepes
HeCKONBED MMHVT 100—150 cy’ BomXE M clerka HArpeBadT, NOMEWIHEAR PACTEOP.

24.1.4. lMMocne oTcTansaddd pacTeop GHABTPYIOT Yyepes ruikTp (Tenan NeHTa) B CTAKAH BMECTHMOC -
TR0 400 cv®. [pHCTABLIME K YallKe YACTHUB KPEMHHER0H KHCIOTH MepeHoCHT Ha iMALTP MPH TOMOIH
VRIAKHEHH BN Kveoukos dueTpa. Ocaiok KpesMiHeRoil KHCIoTE Ha GHaALTPe npoMemanT S0 cx? ropagero
I H-HoTo pacTROpa COTAHOR KMCIOTE A0 OTPHLATENLHON PEakiil Ha TPEXBAIEHTHOE ®Meneso (npoba ¢
PACTROPOM PONAHIIA aMMoHHA ), a 3ates 100—150 cu? ropsaueil Boasl 10 OTPHLATENLHON PEAKUNH HA HOM
wiopa (npoba ¢ pacTeopos HHTpata cepedpal.

2.4 1.5, PuasTpaT B NPOMBIAHEE BOALL BeimapusaeT oo 100—150 cw®, 13107 OCTHTE H NEPEHOCAT B
MEPHYIO KOIGY BMECTHMOCTLID 250 oM.

2.4 1.6, DuneTp ¢ OCATKOM KPeMHHEBOH KHCIOTE MEPEHOCHT B NPEARIPHTEILHO NPOKATEHHEIR 10
NOCTORHHON MACCH IUIATHHOBEIE THMEAE, OCTOPGEHO NOACYIUNBAINT H OI0MMT, He JTOMYCKLN BocTUiame-
HeHHA $HALTPA.

2.4.1.7. Ocrarok npokaineanT & Mydensioil neun npu remneparype 1000 *C g reuenne 30 MHH 1
noche oolaxnedHd paseinHpaoT. Npokanbaiie H BIB2UIHBAHNE NPOBOLAT 10 MOIVYEHHA MoCToAHHOH
MACCEL

2.4.1.8. OCTATOK B THIIE CMAMHBAKT HECKOVIEKHMH KATUIAMH BOJbL, 3—4 KarmaMy pacTRopa cepuoi
KHCIOTE W NPUAHBAINT 3 cv? rropHcToROIopoInoil KHCIoTE

ComepeimMoe THRTH BRITARHBAKNT HA MecuaHoll Game NOCYNL, 00 NPpeKpaleddd BROeleHns napon
CEPHOHR KHCIOTLL, He gonyckad pasopiisrapadna. [lpn 5ToM Epesuui yIeTYUHBASTCH W3 PACcCTBOR B BHIE
TeTpadmopHa.

2419 K ocTatey BHOBL MPAJIHBIDT KHCIOTH mo n. 2.4. 1.5 0 noBTopaoT BENapHBaHHe.

24,0110 Tureak ¢ OCTATKOM OPOKATHEAIOT B MydelsHoll meus mpr temneparype 1000 "C ao
MOCTORHHOH Macchl.

240,11, OCTatoK B THEIE CIARTAIOT ¢ 1 T MIAEHA W DEPeRoIAT T PACTEOP N0 1. 2.3, NpHMeHas 1
pattoxerand maanud 10—12 cu? pactsopa comanoi kMcaoTe (1:1).

24112, Pacreop NpHaHeaoT K uasTpaTy, noryydeiosy mo 1. 2.4 1.3, 1 MepHyie Kooby B0 HBasT
BOJION 10 MeTKH.
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DTOT OCHOBHONH PacTBOp HCMONLIVIOT 18 onpenedeqHdd okcHaa #enesa (1), oxcHoa amosHHHE,
OKCHOA MATHHA, OKCHOA KATLUMHA, TRHOKCHIA CEPRI, a TAKHKEe ITHOKCHIA THTAHA.

242, Bugenenue kpeMHMenod KHCIOTE KOANVIAUHEH HeTaTHHOM

242 1. PacToop, modvyaeH B no m. 2.3, BRNapHBAINT Ha NecYadlol WiE BodsHoil Gaue oo moayqe-
HHA RIARHEX COei.

2422 K comepauMoMy dANKH IpUIHBaiot 20—25 cm® coaanoil KHCIOTE, NepeMellHEAIT, Harpe-
BAKT HA BOAAHON Gade no 70 “C—80 "C u npuaHeaioT 10 cM® FOPIYero CREXeNPHIOTORIEHHOMD MACTROpA
MENATHHA. JaTeM CONSpXUMOEe YallKH TIMATENLHO NepeMellniaioT HaxoaAmeldca B Hel CTerIaHHOoN
OATOMKOH M BEOSPAHBEAKXT NPH TOR Xe TeMIepaType Ha BOOAHoR Gane B Tederde 53— 10 MHH.

2423 K conepamsomy gamky npuadeaor 100—150 ca® ropadeidl ookl cMBBad 0 CTEHOK
MPHTATTILHE YACTHLL.

2.4.24. Nanee aHanui NpoioiKanT, Kaxk vEatano B o 2.4, 1424 112,

2.5. OopafoTEa pesyALTATOR

4.5 1. Maccopyio A00o AHOKCHIA KPeMHHA B 300 TOITHEa (5i0,) B NpoUeHTay BRIMHCASIOT N0

thopmyne

mt—ﬂ:l':l-_. {[}

5k, = = |0,
Fae iy = MACCE THIA © OCANKOM 10 00padoTKH (PTOpHCTOROIOPOAHON KHCIOTOH, T]
My = MACCA THITA ¢ oCankoM nocie obpadoTEH (PTopHCTOROIOPOOHOH KHCIOTOH, T
M o— MACCH HABSCKH 3000k TOTUTHED, I
2.3.2, PacxoeHda Meday peivibTATaMH ABYX onpedeieHHdd He JoMsHbL MPeBLIaTs sHade i,

NpHBEAEHHY B Tada. 1.
TauGawnua |

Aonyvesaednd packoxizneg, %
Maccomas AN DHOKCHIE KPEM R

4 jose T aes 50 %

B ool Habopatopin 0 PASHE A NABDPATOPHAY
Do 10 0.3 0.5
Ce. 10 = 20 0.4 0.8
| 0.5 Lu

3. KOMILTEKCOHOMETPHYECKHH METO/1 ONPEIETEHHA OKCHIA AETE3A (I111)

1.1, CymmocTs MeToIa

MeTon ocHOBAN Ha 00PAI0EAHHH APKOOKPALIE HHOM KOMILIEKCA TPEXBAIEHTHOID FET23a ¢ CYaliio-
CAAHIIOBOH KHCNOTOH B KHCIOd cpege, paspylieHiH 3T KOMILTEKCA NpH THTPOBAHHA oH-Ma-20TA
¥ ODPAS0EAHHK CRAG0OKPALLEH HOTO KOMILIEKCHOID COeIHHeHH TReXEAISHTHOND Xeneaa ¢ an-Na-20TA.

3.2. PeakTHBkl M PACTBOPEL

Kncnora conauad mo NOCT 3118 maotwocteo 1,19 rfesm? w pacteop 101,

Anvionna ruapokesa no DOCT 3760, pacteop 1:1.

Conk THHATPHERAA ITHISHAHAMMHTETpaYKCYCeHOR wucnoTe (O H| ¢II}3N:11-2HJD}-.1H-N3-H,ELTA,
pacTeop © (aH-Na-20TA) — 0,05 mons/oM? npuroToieHde pacTeopd M veTaHommene kodhdMunenTa
MoTapHocTH no DOCT 10395,

Kosdpuunedt MonapuocTi pacteopa IM-Na-2ATA ¢ xonuenTmpaumeil, pasuoil 0.05 sonk/mm?,
OPUTOTORIEHHOMD B3 CTAHOAPT-THTPRA, pasen 1.

Kecnora cynuocainumnosas (C;H 0,5 2H,0) no FOCT 4478, 10 %-nwil pacTeop.

1.3, [posesenye anaamia

Nna npopereHud avannia Gepyt or 10 oo 20 cv® OCHOBHOMO pacTBOPA, TIPHIOTOBISHHOTO TO
m 24112

PacTeop nOMeELIAnT B KOHMYECKYIS KoaDy BMecTHMOCTLID 500 oM B 0oameawT BOOY Tak, 4To0w
obUHi 00EeM pacTROPA CoCTAmAn He Honee TOD cwmd.

Pactoop HelTPaIMIVIOT NPH OOCTOAHMOM TNEPEMELIMBAHKH PACTEOPOM FHAPOKCHIA aMMOHHA 10
YCTOHUMBOID NOMYTHEHHA. 3aTeM DRHIHBAIDNT NPH MepeMellHBaHHHA M0 KalnEM pacTiop CoaHoR KHCAOTE
no pH 1.4—1.8 v moBannaior 2—3 o’ pacteopa cyaspocanmuunonoil KuenoThl. PAacTROp HarpesawoT 1o
6 “"C—=80 “C B B ropAadeM COCTOAHMK THTPVIOT pactsopoM Ou-MNa-30TA, TarensHo nepeMeilipan
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PACTROP 00 TEPeNnIa KpacHo-HoneTonoll okpacky B GECUBETHYIO WIH 3EMeHOBITO-XeaTVI0 (B 3anHCH-
MOCTH OT COJEKANNA XKeneaa).

3.4. ObpaboTka pe3yibTaTOR

341 Maccopyw nomo okcwaa xeneda (1) B 3o7e Tonamea (Fe,0,) B NpoUeHTAX BLIMHCIRIOT 00
o payIe
¥k - 0,0039%

my

100 (2}

Fe, 0, = .
rae ¥ — obwem pacteopa on-MNa-2TA, HapacxonosanHbi HA THTPOBIHIE, CM7;
K — woadpnusent monaproctd 0,03 monk/oM” pacTeopa an-MNa-"1TA;
0,(0399 — macca oxcuna #eaesa (111), cooteerereyiomas | ox’ pactoopa au-Na-2ATA, riem’;
My = MACCA NIk B MPAMMAX, COOTBETCTEYIOUIAA 0OLEMY OCHOBHOTO PACTBOPE, BIATOTO UIA ONpele-
JEHHA OKCHIA Helesd, BRUMCIeHHaR mo dopayie

=m‘-l"'k i3

it
3 K,

rag ¥y — 0fbeM OCHOBHOTD PACTROPA, BIATHIA AMA aHATH 3, oM’
¥y — obmuit 0fbes OCHOBHOTO PAcTBOPa, cM?.
342, PacoXoeHHA MesIy peayvibTaTaMH ARV OApeleJeHHd He JOMEHE NPeBLlaTh IHAYeHHl,

NPHBEIEHHBIY B Tabn. 2.
TaGawupa 2

Maccosas gona oxcnaa senesa {1115 Aonyckarupe parsoxsenue,
B e Tondnsa Fex(ha, % -
B aanoi aafparopanm & pisnedyx aafoparopans
Ao 5 TN 0.2
Cu. 5 » 10 01,2 0,4
e 10 » 20 0.3 0.5
o 20 5 1,0

4. KOMILIEKCOHOMETPHYECKHI METOA OIPEIETEHHA OKCHIA ATIOMHUHHA

4.1. CyummocTs MEeToI

MeTod 0CHOBAH HA OBPEI0BAHHN KOMIUISKCHOID COSIHHeHH AMoMHHNAA ¢ IH-MNa-20TA, nocnegy-
KOLEM ero paspyileHAH GropHcTEM HATPHEM H THTPOEIHHH OCBODOIHBILETOCH pacTeopa aH-MNa-20TA,
FIKBHBATEHTHOTD KOJIHYECTEY IMHHHA, PACTROPOM ALeTATa LHHWHED,

OnnoppeseHH0 OBPASVIOIIHECH KOMILIEKCHEE COSAMHeHHA MariMd, KAnLUHd, THTAHE H Kelesa C
AH=Na=-30TA He paspyliaioTed OToPHIOM HATPHA W He MellliainT Onpelene HH.

4.1. PeakTHER W PACTBOPSI

Kucaota conadas no FOCT 3118 motkoctee 1,19 rfes®, pacteop 1:1.

kEucnora yikeyvenan (CH,COOH) no NOCT 61, pacteop | MOUTE M

Amyonra riapokcua no FOCT 3760, pactoop 1:1.

Harpua dropun no FOCT 4463, HackimeHHEE pacTeop.

Jp-Na-90TA, pacteop ¢ (a-Na-2ATA) = 0,05 mMons/0M°; roTOBAT H YCTAHABIHEAOT Koxbdguim-
EHT MOMAPHOCTH o m. 3.2,

Uuuxa  averat (£n(C,H,0,), 2H,0) no FOCT 35823, pacteop ¢ (ZniC,H,0;),2H,0) =
= (1,05 Moan/m’.

10,972 r aneTara HHHKA MOMeLAInT B MepHyIO Koahy BMecTHMoCTEI0 1000 cn?, nofasnaioT HeCKoLK
EVOHYECKHX CAHTHMETPONR VECVCHOH KHCAOTEL H DOMMBRIOT BOIoH 10 METKH.

KoodpHUMeHT MOTAPHOCTH PAcTEOpA aUeTaTa UAHEA veTavarausawT no 005 smoms/ov® pacteopy
AH-Ma-20TA cornacuo NOCT TI39E,

Kanmua xnopua no FOCT 4234

HHIHEaTOp KCHASHON-0PATCHEBIL, | %E-Hiil BOOHLIT PACTBOP, WIM CYXaA CMECE! KCHIEHOI-0paH-
BB M AnopHCcTE Kanui 11N, pacTHpaoT B SIMOoB0H HAW aratosod cTViEe 10 0ZHOPOIHOH Macchl.

Hartpwma averar (NaC,H,0,.3H,0) no NOCT 1949,

byipepumil pacTrop.

275 T aueTaTa WATPHA PACTREOPAIT TIPH HarpeEaHud B 250 cM! BOOW, NMEPEHOCAT B MEpHYW Konby
BMECTHMOCTEI 300 cm® m gonusaoT sogoil mo serkn. [lepeiMBaloT colepaHMoe Kookl B CTAKAH
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BMeCTHMOCTLE 600700 cv? 1 pobasamoT 50 cu? pacteopa vicycHol kucnotel. pH Gyiepuoro pacTeopa
cocTaenAer 5.8 (53,560}

4.3, llposesende anaiHia

s npopeseHus ananu3a Gepyt ot 10 a0 20 cwm’ OCHOBHOMO PACTBOPA, NMPHIOTOBIEHHOTO M0
m 2.4 112

PacTeOp MOMEINAINT B KOHMHYECKYK KOa0y BMecTHMocTE 300 cm? u gofapnaor or 10 mo 50 omd
oH=-Ma-30TA. PacToop KHNATAT 1—2 MU, OXTARIAK0T. JaTesm npubannaoT 1—2 Kamid pacTiopa Keune-
HO -0 HSBOND HIH CYEYID CMEeCh Ha KOHYNKe WINATENA W PACTROD MIPOKCHID AMMOHM 10 HIMeHeHHA
OEPACKH PACTEOPA M3 xedTol B proaeropyio. Jdanee npudasnaoT Mo Kakigy pacTeop CoafaHol KHCI0TL
a0 nepexosa oxpackd 13 uonetopoll Bokentyix (pH 3,8).

K pactsopy npuanpaor 3 om? GyvdepHoro pacTeopa, KMOATAT 2—3 smuH, GRICTPO ONTASIAI0T B
NpOTOMHOH Bome H WI0EToK gU-MNa-20TA THTPYT PacTEOPOM ALSTATA UHHEKD 10 TEepexoda Eeamod
OKPRCKH B hione ToBy.

K pacteopy npuameaior 30—40 cw’ pacteopa (iTOpHMIZ HATPMH, KHOATAT 2—3 MHH M OBCTPO
OXNAKIAOT B NpoTodHoll aooe. OKpacka pacTROPA BHOBL CTAHOBMTCSA #enTol.

BuITecHe HHEH H3 KOMILVIEKCHOTO CoequHeHHs IH-Na-20TA, 3KBHBATEHTHLIH KOAHYECTEY ATHMHA-
HHA, THTPVIOT PACTBOPOM ALSTATA UHHED 10 Mepexola OKPECKM KCHIEHOI-OpPaMEenoro W3 xenrol o
PHORETOBYIO.

4.4, ObpaboTea PeIyALTATOR

4.4.1. Maccoeyo 0oM0 OKCHIR AMKOMHHHS B 3o0e Tomuea (AlyO;) B NpouedTas BRMHCASIOT N0
dhopaye

¥, - .
ALO, = - x,mnﬂuuus 100, )

El

roe ¥y — obLew PACTROPE AHETATA UMHKA, HIPACNOIOBAHHLIE Ha THTpoDAHKe 1H-Na-31TA, sermecHen-
HOTO M3 KoMiaekca dmopuioM UHHKa, cu’;
K| = KoMpchUiHEHT MOTAPHOCTH PACTEOPA ALETATA IMHEL
000255 — wmacca OKCHIA ATOMHHHA, COOTBETCTEYIOWAA | CM} pAcTBOPa AUETATa LHMHEKA, Iiow;
4,42, Pacxowaeddd MeXay PesvibTATAMH JBYY ONpedeleddid He JoMEHLl NPeBRlaTs 3HauYeHuH,

NpHBeIeHHEX B Tada. 3.
Tabawmua 3

Maccosus goan ckonia AamvEHES Aooyixacsae packokachne, %
B swig Tonmina Al ¥
B noHOA gabopaTopiu i paIHaE nabopaTopra
Te 5 015 0.3
Ce. 5 « 10 0.2 4
= 10 e 20 0.3 0.5
«= M 0.5 1.0

5, KOMILUIEKCOHOMETPHUYECKHIT METO1 ONPEAETEHHSA OKCHIA MATHHS
H OKCHIA KAIbLINA

5.1, CymmocTs MeToa

Meton OCHOBAH HA THTPOBAHWH MAFHHA B CYMME © KANBUMEM pactoopodM OH-MNa-230TA npo
pH 11,3123 & NpUCYTCTEHH HHAWKATOPA METHATHMOIOBOTY CHHEND W THTPOBIHHH KATBIUHA PACTBOPOM
oH-Ma-20TA npe pH 12=13 B npHCYTCTEHH WHIHEATOPHOH cvecH duivopekcoHa © THMOITATE HHOM.
Mewamire 2neMeHTE MACKHPYIOT TRHITAHROTAMHHOM.

5.2, PeakTHRLl W PACTEOR

Kanua ruapoxena oo [OCT 24363, 3 %-nuil pacteop.

Animonnd ruapokcna mo [OCT 3760, pacteop 1:1.

Au-Na-230TA, pacteop ¢ (au-Na-23ATA) = 0,05 mons/am’, rotosat no n. 3.2

Tpuorasonasay, pacteop 123, ECal peakTHs CHIBHO OKpAILeH, ero OYHILAIOT, Nepenols B Cotl -
EHCAELT TpHoTasonamMui. dna sroro 100 ¢v® TpHITAHONAM HHE HATHEAIOT B CTAKAH BMECTHMOCTLI 250 cu?,
NOFPYKAINT B eMEOCTL © X0J00H0H Bonoil v npuaneaoT npu nepemewnsanny 130 on? osmecH conanoi
KHCIOTEH (maoTHoCTEO 1,84 r/cv?) © 3THAOBMM CMPTOM (THAPOIHIHLIM PEKTHHHLHPOBAHHLM) B COOT-
Homend 1:1, BeraeiHewyiocd coilk oTQILTROBL BIIOT HA BOPoHKe bloXHepa, NTposMBIBAIOT IBA-TPH pasa
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FITHIORLIM CITUPTOM W MOJACYIMHEAIDT Ha BOIAVNE 25 T CconM pacTROPAKT B 530 cM? BOALI NpH HAMPERAHHH
Ha BOOAHOH GaHe, OXNAMAAOT, MEPENHBAKNT B MEpHYKD Kondy emecTimocTeio 100 cm’, aonmemor eozoi
A0 METKH H NEpeMe Ll BakyT.

Kanua xmopun mo NOCT 4234

HunuEaTop THMonpTaneni.

Hionkatop duvopekcol.

HMuHEaTOp MeTHITHMONOBEIH CHHH.

Hugukaropuas cMechk MNe 1D CMeMBAKDT METWITHMONOBRIH CHHHA W XN0pMI KATHI B OTHOLIEHHH
L5300, pacTHpamT B aratosoid MM SimsMosol CTVOKS 10 OIHOPOIROH Macckl.

Huaukarophad cseck Ne 20 cMelHpaT quiyvopekcoH, THMOIHTATEHH B XUTOPHA KATHA B OTHOLIEHHH
L1100, pacTHPaoT B ArATOROH MIH SWMoBoH CcTYNES 10 GIHOPOIHOH MACCH.

{Havenennan penaxmma, Hav. Ne 1),

5.3. llporencnne aHATHLA

531 OnpepeneHde CVMMEL OECHIA MarHHEH8 W EATLLEHA

bepyvr o1 20 o 50 e’ 0CHOBHOIO PACTROPE, NPUIOTORNEHHOrO no . 2.4.1.12, sobaraasor 10—20 cu?
PACTROPA TPHITAHONIAMAHA, OCTARIANT HA 2—3 MEH W J0IHBAIOT Bogy 1o 200 cu’.

K pacteopy mpuameawT ok 20 cut pacTeopa raapokcHia amsonid oo pH 11,3123, 3atem o
MPHCYTCTEHH HHIHKATOPHOH caecH MNe | TuTpyioT pacTeopoM ad-Ma-2TA a0 nepexona cHHeil okpackH
PACTROPA B HeITOBATO=CEpVID,

5.3, Onpepengide OKCHIA Kb

Bepyt 2050 cu? OCHOBHOTO PACTROPA, NPUIOTORIEHHOMO no n. 2.4.1.12, pobGapnawot 1020 cw?
PACTROPA TPHITAHOIAMMHA, OCTARTANT HA 2—3 MHH H JOIHBAIOT Boay 20 200 ¢u3,

PacTeopos ruopokcHaa saimnd nopoaat pH o ao 12—13. 3ates B NPUCYTCTEHH MHOMKATOPHGH CMecH
Me 2 npoBOIAT THTpOBaHHE pacteopoM au-Ma-DATA 1o ucueiHoBeHHs GAVOPECHMPVIOEND JENEHOTD
LBETA.

Aaa mwamers HabmooeHdsd 33 UaMeHeHHeM OKPACKM PACTEORD ACMWILIVIOT YEPHYEY NOICTABKY.

B chayuae, eciad MACCOBAT DOCA OKCHIA KAALLUHA B 3008 npepsinaet 10 %, nocTviianT caeaviommHs
OOpAI0M: B0 YCTAHOBRIEHHA IHadenna pH [2—I13 nodammsior ¥ pacteopy npuMepuo B0 % pactropa
AH=-Ma-20TA 0T TOro KOMHYECTEL, KOTOPDE PACNOIVETCH HA THIPOBAHHE. ZTHM HCEIHYASTCH BOIMOMN-
HOCTL BLEIEREHHA MHAPOKCHIA KANLUMA NPpH BIAHMOISHCTENH ¢ TIIPOKCHIOM KanHa.

5.4. OopadoTia peIyILTATOR

541 Macconyi Do OKCHAA MarHsa B 200¢ Toinea {MgO) B npouenTay BEMHCIAIDT No @opayie
¥y — Fo - K- 0002016
(¥, 3 100, {30

MgO = o

rmg ¥y —obwem pactiopa 1n-Na-20 TA, RapacxonosaHHei Ha THTPOBAHKE OKCHAOB MAFHHA H KATLIUAA,
oMt
¥; —0lkeM pacTeopa AH=-Ma=-0TA, HIpacKOIOBANHEIH HA THTPOBAHHE OKCHIA KATBUMA, CM7 )
0002016 —macca OKCHMIA MAMHHA, COOTEETCTEVIONIAA | oM’ pacTeopa qH-Na-DATA, rfcu?.
542, Macconyw DovTE OKCHIA KANBLUHA B3o0e ToumHea {Cal)} B npoueNTax BeAHCTERT no @opayie
Fy - K- 002804 .
: 100 )

a
jli‘l'-]

Caly =

rae 0002804 — macca OKCHIA KATLUHA, COOTBETCTRYIOWAA | oM pacteopa au-Na-20TA. rfemd,
543 PacxoxaeHHs Mesay peivikTaTaMu ARYX ONpeleJ eHuil He JONMHE NPeRRIIATE THAYSHHA,
NpHBEIEHHBIY B Ta00. 4.

TaGanmua 4
Maccosas oinn OECHIH KATRURA Maccoban nouns oxcHan MArHHN 1 Joae flonyckaemoe pacsoxenue, 3
n aoae Tonaesn Call, % Tonansa Mpd, %

B oo aeboparopae |0 pasauy nafoparopeyx

To & — 0,2 04

Ce. 5 =00 — 0.3 (1]

o 10 = 20 — 0.4 1.

» 20 — 0.5 140

— Mo & .1 0.2

— Cp. 5 = 10 0.2 .4

— w10 0.3 0.6
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6. TPABUMETPHUYECKHIA METOI OINPEAENEHHA TPHOKCH/IA CEPBI

6.1, CymmocTs MeTOIA

MeTon GCHOBEH HA OCAaRIeHHEH CYNILEKMT-HOHOD PACTEOROM MT0RN1a DApHA B CONAHOKNCION cpene
B BHI2 CyIaTa DapHa W onpelete MHH MAacchl Nocieadero. Mewaolse s0eMel T MACKHPYIOT PACTROPOM
mH-Ma-20TA.

6.2. PeakTHBkl H PACTROPEL

Bapua xaopia no FOCT 4108, 10 %-muil pacteop.

Ou=-Na-20TA, pacteop ¢ (ou-Na-30TA) = 0,05 mons/am’; rotosat no 3.2

6.3, Tlpopenenie aRATNIA

30 ¢y’ DCHOBHOMD PACTROPE, TIPHTOTOBAEHHOND o . 2.4.1.12, NoOMeIHAKT B CTAKAH BMECTHMOCTLID
400600 cv® B poBapador soay 1o 250 ev?, K pacteopy npubasiaaoT 30-—40 cy? pacteopa ni-Ma-20TA
M KHOATAT B TedeHHe 2—3 sud. He npekpaiuasd Harpepadus, K pacToopy HeGOILIIHAH TTOPLHAMA
nobapnmor 10 ov? pacteopa wiopuaa Gapua. PacTeop BRIEPEHBAKGT npH cnalboM EMIEHHH B TedeHHe
3 MMM ¥ OTCTANBAKT B TeueHHe [2—15 vy,

Pacteop uLIETpYIOT 4epes MIOTHME IsTp W ocagok cviwbara Gapua Ha dUALTPE NPOMBIBAIOT
ropadel Foaoid 40 NOTHOrD YIaneHnHsa XIopHIoE (Ipodd ¢ PACTEOPOM HHTPpaTa cepebpa)l.

(DHALTP ¢ OCAAKOM MOMELLAIDT B APSIBAPHTETLHO NpoKadenHuit npy 800 “C 1o mocToAHHOH MaccLl
papdopoBeli HAH MIATHHOBLIA THIE k.

MUnLETp B THIE VICIOTHAIOT, TOCTENeHHO OOVIMHEAIOT, HE JOMYCKAA ero BOCTUIAMEHEHHH, M
NPOEATHELT B TedenHe (0,3 9 p syvidensioid nedd npd Tesneparype 8O0 “C,

COCTaToR B THINE OXTEIAKT A0 KOMHATHON TEMIEPaTVPLl H BIRSIIHEAIOT,

6.4, ObpafoTEa peayiLTaTODB
6.4.1. MaccoByio I00I0 TPHOKCKIA Cephl B 308 TOTUIHES (S05) B NPOUEHTax BRMHCTAIOT no dopMyne

a-my - 0,429 (7

50, = 100,

¥,
rne o — aktop paybanieHnd, pasHbii -F‘- .

1
iy — MACCA cyNkpaTa Bapud Nocie NPOKAIHEIHRA, T

01,3429 — gosdupuusent nepecydeta ovakpara DapHA HA TPHOKCHI Cepbi.
6.4.2. PacxosIeHHa sMexay peivAbTATAMMH OBYX OnpefeieHHl He DoMHHL MPeBhilaTs 3Havde i,

NPEHBESIEHHLIY B Taba, 3.
TaGuowua 5

WMacoapin qoasn TPHOKCAZL CEPR & 30 Apnyceaesas packoxaenne. %
romanna, 50 )
E DiHOA 1aboparapiu B pEHEY naboparopunx
Oo 5 0.1 0,2
CE- 5 ] |.'|:| lli ':'._3
= 10 0.3 0.5

7. CHEKTPODOTOMETPHYECKHIT METOI ONPEIEIEHMS THOKCHIA THTAHA
C NIPUMEHEHHEM I'PAIYHPOBOYHOIO FPAMHKA

7.1. CymmocTs METOIA

MetTol GCHORIH Ha 0DPatoBaHHH CKPAUSHHOIO B OPaliiEe R0 - He TR UBeT KOMILIEKCHOTD CoelHe -
HHA THTAHA € THAHTHIHPHIMETAHOM B KHCTOH cpede. Bnuanne enesa (111 veTpassanT BOCCTAHOIIEHHEM
Ero AcKOpPIHHOBOH KHCIOTOH B MPHCYTCTEHH cyiakthara Mean.

7.1. Annapatypa, PEAKTHEL H PACTEOPE

C ek TP oToMeT) ATH OTOWIEKTRHYSCKMH KOTODHMETP C TIPHHLLISE HOCTAM.

Kuncnota conadaa no NOCT 3118 maomHocTwio 1,19 r/esd, pacteop ¢ (HCH=2 mons/owm’.

Kucnora ackopbumonan {CyHg Oy ). pacTeop.

100 1 ackopOHHORDH KHeTOTE pacTRopanT B [O00 cv? pacToopa conaiol KMCnOTEL. PAcTROp roTORAT
HEMOCPeIcTBEHHO Mepel onpeIenetHas.

Memn cyawar (CuS0,5H,0) no NOCT 4163, pacteop 30 r/om”.

Kanua nupocyasdar (K,5,0:) no MNOCT 7172,

Anivionmd raapokcHy mo DOCT 3760, pacteop 1:1.
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JuadTunupiiasMeTas, pacteop [0 r/owl.

JHanTHIHPHIMETAH PACTEOPAT B conanoi kucaote ¢ (HCH=2 mons/am’. PacTeop veTolYHE npx
KPEAHEHHH B TeMHOM MecTe & Tedenme [2—14 cyr.

TuTana AHoECcH, NpokateHusd npy T "C =800 C.

7.3, [loarTroBKa K aiaIHIy

T.3.1. [MpuroToBIeHHE CTAMIAPTHOTO PacTRORA

Hapecky nuokcHaa THTasa sMaccol (0,1 r crnaeaqot ¢ 3 r nHpocyTsfars Kanid 6 MIaTHHOBOM THEIES
npu 700 "C—=R00 "C 1o monyue s NpoipauHon niandi.

IMnap OXI8X030T H PACTEOPAKT B PACTEOPRE CONAHOH KHCIoThlL. PacTmop nepeidBawT B Eondy
EMECTHMOCTEID 1000 cv?, DONHBAIOT PAcTEOR COMAHOH KMCIOTON 00 METKH M NEpeMeLHEoT.

| oM’ cTanmapTHOrO pacTeopa comepout 0,1 Mr IHoKcHaa THTaHA.

7.3.2. MMocrpoeHde IPpagyMpoBovMHOrs rpadiaka

B wkonfiel sMecTHMOCTRIO no 30 ca® waaweasor 0.5 100 207 3.0: 4.0: 5.0; 6.0; 7,0 »n 8,0 cw’
CTAHAAPTHOTO PACTRORA, UTO cooTeeTcTRver 0,05 001; 0,2; 0,3; 0.4: 0.5; 0,6; 0.7 1 0.8 Mr DHOKCHIA THTAHA,

B kacknyio konby BHOCAT N0 JBS KANUIH PacTBOPa cyikgarta Mean 1 no 5 ou? pacteopa ackopBHHOBO
KHCNOTEL 0718 BOCCTAHGRISHMA TPHOKCHIA Benesa.

Pacteop oTcTanstior B Tedenmne 5—10 smun, a zarem B xonby npraneaor 12 oy’ pacTsopa IHAHTH-
MHPHIMETAHD H JOAHELIOT PACTBEOD CONAHOR KHCIOTR! 40 MeTKH. Colgpeumoe Konbhl Mepe Mell HimoT,

Pacteop OTCTAMBARKT B TedeHHe | 4 M HIMEPSIOT IHAYeHHe OMTHYSCKON MIOTHOCTH PacTBEOpa MpH
JUTHHE BOCTHEL G adanasode 400-=430 dM B KloBeTe ¢ TOMUMHOR clod pacTeopa 50 M 0 CPABHEMHHA C
EOHTPONBHEM PECT BOPOM.

KouTpoiLHel pacTeop rOTORAT CASAVIOIMHM 08paioM! B MepHyi kKoady BMecTHMOCTL 30 cum?
nosewawt 10—=20 cu? pacTeopa conaHol KHCTOTE H NpHBaRIAIOT BCE PEAKTHER! B TOH e nocnenosa-
TEALHOCTH, KaK VE23AH0 BRILIE.

Mo monyyeHHBM CPEIHMMM IHAYEHHIM ONTHUSCKOH LIOTHOCTH PACTEOPOE H HIBECTHLIM COOepEi-
HHAM JHOKCHIZ THTAHA CTPOAT MEIvHpoRoUH L rpadie.

T4, [Ipoeencnne aNATHTA

B mepiyw konby ssectsMocTeio 3 ov? novewsaor 1020 ey’ ocHOBHOMO PACTEOPA, MPHTOTORIEH -
Horo mo n. 2.4, 1012,

BuocaT npe kamiM pacTeopa cyikdara sean # 5 cu? pacteopa ackopBHHOBOR KHCNOTH B Tanes
AHAMHS NPOoBOEAT mo m 7.3.2.

Mo paisepedoMy SHAMEHHI ONTHYSCKOH TUIOTHOCTH PACTROPE HANOAAT N0 POy poBoRHGMY
rpaHEy colepaalie ITHOKCHIA THTAHA.

1.5, ObpaboTha peIyibTATOR

LA Maccopyio Domo IMOKCHIA TUTaHa B 3o00e Tonduea (Ti0.) B npoleHTax BREYHCTAIT 0
(RO pRyIE

Ti0, = = 100, .
ny
Fig Mg = MACcca JMOKCHIA THTAHA, ONPeJgleHHad o rPaIyHpoOBOd HOMY IPad Ky, T.

7.5.2, PacyosxieHMs Medy peIviLTarasi OBVE ONpeleIeHdid He I0EHBE NPeELUIaTy IHIYeHHA,
NPHBEICHHBIY B TA0N. O,

TubGamua 6

’ i
Macconan aoan OHOECHILD THTIAHD B J3ae _ﬂﬂﬂ:f'.'HHLHL'FI' e it %

Topadnma, Til: &

1 oannil aaiopaTopay

B pareey anfiopaTopuns

o 0.5 0,05 i, 1
Ca. 05 = 10 (1 0,2
« 10 2 0,3

8. CHEKTPODOTOMETPHUECKMH METO/, ONPEAEIEHMA CMEIIAHHOTO

8.1. CymmocTs MeTOIA

OKCHAA MAPIAHLIA

MeTog ocHoOBAH HA OKMCIEHHH MApPrafua neplofaToM Kaadds OO0 NepMaHradara, onpegsieHiH
ONTHYECKOH MAIOTHOCTH MOOYYMEHHOMD PAacTBOpd OpM LTHHE BOAHLE 325 MM W cpaBHeHHH HaioeHHOTO
FHAYEHHA C ONTHYLCKOH TUIOTHOCTEN CTAHIAPTHOTD PACTEOPA TPH ITOH He IHHE BOTHEL.



