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1 Obs1acTh IPpUMeEHEHUS

Hacrosmmii cTanmapT pacmpocTpaHseTcsl Ha meOeHb W TpaBuil U3 IUIOTHBIX TOPHBIX MOPOA (B TOM
YHCJIE TOIYTHO MOOBIBAEMBIX BCKPBIMIHBIX M BMEINAIOIIMX IOPOJ M HEKOHAWIMOHHBIX OTXOJOB
TOPHBIX NPEANPHUATHH) U OTXOJOB NPOMBIIUIEHHOTO MPOU3BOJACTBA (B TOM YHCIE U3 TOIUIMBHBIX
IIJJAKOB, NIJIAKOB YEPHOW U LIBETHON METaJIypruu, 30JIOIIIAKOBBIX CMECEH M 30JI-yHOCa TEIIOBBIX



9JIEKTPOCTAHIIMM), MPUMEHSIEMbIX B KayeCTBE 3allOJIHUTENECH W KOMIIOHEHTOB TSDKENBIX, JIETKUX WU
STYCHCTHIX OCTOHOB, a TAKXKE JUIS JOPOKHBIX M JIPYTHX BHIOB CTPOUTEIBHBIX PabOT, H YCTAaHABIUBACT
METOZBI OTIPEICICHUS MACCOBOH JOJIN XUMHAYECKHUX JIIEMEHTOB U MOPSAOK BBHITIOTHEHUS XUMUIECKOTO
aHamM3a TpPU OIEHKE MPHUTOJHOCTH B CTPOMTENBCTBE OTXOJOB TOPHBIX NPEANPHIATHH U
MIPOMBIIIIJIEHHOTO MTPOU3BOJICTBA.

2 HopmaTuBHBIE CCHLIKH

Hcnonp3yemble B HACTOSIIEM CTAaHAAPTE CCBUIKM Ha HOPMATHBHBIE JOKYMEHTHI NPHUBEICHBI B
MPUIOKEHUH A.

3 TepMuHBI U ONpe/IeIeHUSsT

B Hacrosimem crangapTe MpUMEHEHHI CIeyIONe TEPMUHBI U ONPEICIICHHUS.

IIpo6a — omnpesencHHOE KOIUYESCTBO MaTepUaia, 0OTOOpAaHHOE IS UCTIBITAHUH OT MapTUU TOPHOM
MOPOJIBI, MEeOHS (TPaBUs) M OTXOIOB MPOMBIIUIEHHOTO IIPOU3BOCTBA.

AHanuTnyeckasi mpoda — npoba mMaTepuaia, IPUrOTOBICHHAs W3 MOCTYNHMBIICH Ha HCIBITAHUE
poObI ¥ NpeHa3HAaYCHHAsS IS ONPEICICHUS BJIard M IPOBEICHHS IOJHOTO XUMHUYECKOTO aHAIN3A.
W3 ananmuTHYecKOW MPOOBI OTOMPAIOT OTNENbHBIC HABECKH B COOTBETCTBHH C METOJUKOW MCIIBITAHUI.
JlommyckaeTcsi MCIONB30BaHUE OMHOM HABECKM U MPOBEIACHUS HECKOJIBKMX BUIOB HCIBITAHUN B
COOTBETCTBHUHU C yCTaHOBHeHHI)IMI/I MECTOAUKAMU.

HaBecka — mpo0a Marepuana, MPUTOTOBIICHHAS M3 aHAIUTHYECKOW MPOOBI W TperHa3HAuYCHHAS
JUTSI OTIPENIeTICHHSI MACCOBOM JTOJIM AJIEMEHTa WIIH HECKOJIBKUX JJIEMEHTOB.

«['myxoii» ONMBIT — TPOBEACHUE WCIBITAHUS TPU OTCYTCTBUH WCCICIyeMOro Marepuaia C
MIPUMEHEHNEM TeX K€ PEaKTHBOB M COOJIOJICHHUEM BCEX yCIOBHU aHanm3a. Ha OCHOBaHHMH «TITyXOTO»
OTIBITA B PE3YNBTATHl AHAIM30B BHOCAT HEOOXOIUMBIE ITOIPABKH.

4 MeToabl XMMHYECKOI0 aHAJIM3A

4.1 Obwue nonoscenus

4.1.1 Ilpn npoBeEHUH TTOJHOTO XUMHYECKOT0 aHalIM3a IeOHs (TpaBusl) ONPENEIIOT CoAepKaHUe
KPEMHHUS, aIFOMHUHUS, XKeJe3a (TpeX- M ABYXBAJICHTHOT0), MapraHIla, KaJlblMs, MarHUs, KaJns, HaTpus,
cepsl (Cyb(aTHOI U cynbhHUIHOIT), XJIOPUIOB U MOTEPU MACCHI ITPY MPOKAIMBAHUY (Aajee — ILILIL).

B orzmenbHbIX cityyasx ((hakyIbTaTHBHO) ONPENEISIOT COepKaHue TUTaHa, XxpoMa, ¢ocdopa.

Amnanmzupyemyto 1mpo0y MepeBOAsIT B pacTBOP MyTEM Pa3JIOKEHHUs, CIUIABJICHUEM I KUCIOTaMHU.
Crioco6 pasnoskeHus MpoOBl YKa3aH B KOHKPETHBIX METOJaX HACTOSIIETO CTaHAaPTa.

ConepxaHne KpPEeMHHUS, AIIOMHHUS, TPEXBAJICHTHOTO XEJe3a, KalblLUs, MAarHUS ONPEACISIOT Ul
OJTHOI HaBECKH II0CJIE pA3JIOKEHMsl €€ CIUIABIEHHEM C KapOOHAaTOM HAaTpUs MM CO CMECHIO
KapOOHATOB HATPHS U KaJIHS.

CopmepkaHue Maprafna, xpoma, THUTaHa u (ocdopa ompenensror (OTOKOIOPHMETPHIECCKIM
METOJIOM IJIsl IPYTOH HABECKHU IIOCIE PAa3JIOKEHUS €€ CIUIABICHHEM CO CMEChIO0 KapOoHaTa HaTpUs U
terpabopara HaTpus (Oypbl).

Jlist OTHENbHBIX HAaBECOK ONPEACNAIOT ILILIL., KaJUH W HAaTpUi IUIAMEHHO-(QOTOMETPUYECKUM
METOJIOM, JIByXBaJICHTHOE XKEJIE€30, COSANHEHNUS CEPbI, XJTOPUIBL.

Conepxanne (MaccoByl0 JIOJIF0) BCEX KOMIIOHEHTOB, KPOME XJIOPHIOB U  CYJib(uaoB,
NPE/CTAaBISIOT B BHJE COOTBETCTBYIOIIMX OKcuaoB. Cozepkanue cynbQuna TNPENCTaBISIOT B
nepecyere Ha TPUOKCH CEepbl MM cepbl S. Pe3ybpTaThl aHam3a 3alyCchIBAIOT B CIIEAYIOIIEM TTOPSAKE:
II.ILII., SiOQ, TiOz, A1203, F6203, FCO, CI‘203, MHO, CaO, MgO, KQO, NazO, P205, SO3, S, ClL

B ciydae, eciy 3neMeHT ONpEAersuIi, HO OH HE OblII 00HAPYKEH, MUILIYT «HET»; €CIIH KaKoH-TH00
9JIEMEHT HE OIPEJIEIIsUIN, CTaBsIT IPOYEPK.

Kpome BBITIOJTHEHNS TOJHOTO XMMUYECKOTO aHai3a MeOHs (IpaBys), ONPEASIIIOT CYMMY OKCHIA
W THAPOKCH/AA KajbLUs, HAa3bIBAEMYIO0 CBOOOIHBIM OKCHJOM KaJbLUs HIN CBOOOJHOW H3BECTBHIO
(CaOCBO6)'

4.1.2 Tlpu npoBeseHUH XMMHYECKOTO aHalM3a MEeOHs U IpaBHs aHAJIMTHUYECKYIO TPOOY IeOHs U
rpaBus U3 IUIOTHBIX TOPHBIX MOPOJ OTOMpAroT B cOOTBEeTCTBHU ¢ paszaenoMm 4.2 TOCT 8269.0, orbop
npo0 OTXOAOB HPOMBIIIEHHOTO MPOM3BOJCTBA OCYIIECTBISIIOT B COOTBETCTBHM C AEHCTBYOLIEH
HOPMAaTUBHOM WJIM TEXHUYECKOM NOKYMEHTalMEN Ha 3TU MaTepUabl.

OTtobpanHyto mpoOy cokpamaroT a0 100 r, u3MeNbpYarT 0 pa3Mepa YacTHIl, IPOXOAIINX Yepe3
cuto Ne 016, u mocnenoBaTeNbHBIM KBapToBaHMEM yMeHbIIaloT 10 50 r. TBepable 3epHUCTBIE



Marepualibl PeJBapUTENIHO U3MENIBYAIOT B METAIMYECKOM CTYIIKE [0 MOJHOTO IMPOX0XKACHUS Yepes3
curo Ne 05 mo I'OCT 6613, mocine 4ero MarHWTOM YJajsiOT IOINABIIME B NMPOOY METaJUIMYecKHe
YaCTHIIBL.

He pomyckaercs MpHMEHEHHE MarHWTa A MATEpUAlOB, COJCP)KAIUX MArHUTHBIE MHHEPAJIbI.
JanbpHelmM KBapTOBaHHEM OTOMPAIOT JUIsl aHaIM3a CPETHIOI0 aHATMTUYECKYIO IIPOOY MacCoM CBBIIIE
10 0o 25 r, KOTOPYIO PacTUPAIOT B araTOBOM, SIIMOBOM WJIM KOPYHJOBOH CTYIKE 10 COCTOSIHUSA ITyApbI
(TIpu KOHTPOIHHOM IPOCEUBAHUH MPOOA JOJDKHA TTONHOCTHIO MPOXoauTh depe3 cuto Ne 008 mo 'OCT
6613).

[MoxroToBneHHy0 MPoOy XPaHAT B CTCKISSHHOM OFOKCE C MPUTEPTOW KPBIMIKON IS 3al[UThI OT
BO3JICHCTBUS OKpPYKAIOIIEH Cpebl.

ITepen B3siTMEM HaBeCKH NMpoOy BBHICYIIMBAIOT B CYIIMJIBHOM IIKady A0 MOCTOSHHOW Macchl NpH
temneparype (105+£5) °C. Macca cuuTaercsi IIOCTOSIHHOM, €CIM pPa3sHOCTh MacChl MHpPHU JBYX
MOCJIEZIOBATEIbHBIX B3BEIIMBAHUAX Mocie cymku He npesbimaeT 0,0004 r.

B oTnenpHBIX citydasix, yKa3aHHBIX B KOHKPETHBIX METOJIMKAaX HACTOSIIErO CTaHAApTa, aHalIn3
MPOBOAAT C HABECKOH, HAXOAIEHCS B BO3LYITHO-CYXOM COCTOSIHHH, C TIOCIIEIYIOIINM TIEPECYETOM Ha
CyXoe cocTosiHue. Maccy HaBeCKH /1, T, HaXOSLIeics B CYXOM COCTOSHUH, BBIYUCIIAIOT IO opMylie

m:mO(IOO—X)’ )

100

I7Ie My — Macca HaBeCKH MaTepHaa B BO3AyIIHO-CyXOM COCTOSIHUH, T}

X — MaccoBasi oIS BJIary B MaTepHale, onpeaeracHHas mo 4.2.

4.1.3 Jlna B3BEIIMBaHMS HABECOK B 3aBUCHMOCTH OT JOIyCKaeMOW MOTPELIHOCTH B3BEIIMBAHUS
NPUMEHSIOT aHAJIUTHYECKUE Jab0paTOpHBIE BEChl OOLIEr0 Ha3HA4YeHUs 2-ro Kjacca TOYHOCTH (TuIa
BJIP-200 mnun ananormunsle) mwim 4-ro xnacca toyHoctd (tuna BJITK-500 wim aHanmornyxsie) 1o
T'OCT 24104.

Maccy HaBECOK aHaIM3UPYEMBIX MPOO, OCAJKOB B BECOBBIX METOAAX, MCXOJHBIX BEILECTB JUIS
NPUTOTOBJICHUS] CTAHJAPTHBIX PAacTBOPOB ONPENENSIOT ¢ morperHocThio He Gonee 0,0002 r, maccy
HaBECOK PEAKTHBOB JUISl IPUTOTOBJIEHHUS THTPOBAHHBIX PACTBOPOB, MHAWKATOPOB ISl IPUTOTOBIICHHS
pacTBOpOB W HWHIMKATOPHBIX cMecei — ¢ morpemHocTeio He Oonee 0,001 T, Maccy HaBecok
BCIIOMOTATENBHBIX PAacTBOPOB — ¢ TmorpemHocteio He Oonee 0,01 r, maccy mmaBHeH — c
norpenrHocTsio He Oonee 0,1 1.

4.1.4 Inst mpoBeieHHs aHAIM3a MPUMEHSIOT MEPHYIO J1a00paTOPHYIO MOCy Iy He HIXKeE 2-TO Kiacca
tounoctd o ['OCT 29228, TOCT 29230 u T'OCT 29252 (6roperku, munerkn) u [OCT 1770
(UMMHMHAPBI, MEH3YPKH, KOJIOBI), & TAKXKE CTEKJSIHHYIO MOCY/Y (CTaKaHbl, KOJIObI KOHUYECKHE, BODOHKH
KOHHMYeCKHe, sKkcukaTopsl U np.) mo 'OCT 25336, dapdopoByro mocyny u o0OpylaoBaHUE (THIJIH,
JIOZI0YKH, BCTAaBKU sl 3KkcukaTopoB u zp.) mo 'OCT 9147, turmm u yamku u3 miarudsl o FOCT
6563, 6e3301bHBIE (DHUITBTPHI II0 COOTBETCTBYIOMIEH HOPMATUBHON M TEXHUIECKOH TOKYMEHTALINH.

Jonyckaercs npuMeHEeHNE aHAJIOTMYHOM HMITOPTHOM MOCYIbl U MaTEPUAIIOB.

4.1.5 [lng npuUroTOBJICHHA PACTBOPOB M TNPOBEICHUS aHAJIU30B NMPUMEHSIOT PEAKTUBBI HE HIDKE
KJjlacca 4.J.a., €CIM He yKa3aHa MHas KjacCU(UKalys, ¥ JUCTHJUIMPOBAHHYIO BOIY, KOTOpas JOJDKHA
cootBerctBoBaTh 'OCT 6709.

I'opsiyast Boja wiIn ropsdMil pacTBOpP, NMPUMEHAEMbBIE NPU XUMHUYECKOM aHAIN3€, AOJDKHBI UMETh
temnepatypy 60—=80 °C, Terias Boga wim Temisiit pactBop — 40—50 °C.

4.1.6 g mpoxagvBaHUs M CIUIABJICHHS HABECOK aHAJIM3MPYEMbIX NPOO C IUIABHSAMH NPUMEHSIOT
My(enpHble JTabOpaTOpHBIE BJIEKTPONEYH MM TE€YM aHAJOTHYHOTO THIA C TEMIIEpaTypoil Harpesa
(1000£50) °C.

JIJist CyIIKU MaTepruaioB HCIOb3YIOT CYyIIMIbHBIC KMl ¢ TEPMOPETYIATOPOM.

Jly1st mpoBeIeHUs aHAIN30B MCIONIB3YIOT JIEKTPUUECKHE IUINTKH C 3aKPBITOI CIIUPAIIBIO, IIecUaHble
W BOJJHbIC OaHM, TEPMOMETPHI, MAarHUTHBIE MEINAIKH, THTPATOPHI, (POTOIIEKTPOTHTPUMETPEI,
noHoMepsl, pH-MeTpsl, IIaMeHHbIE (DOTOMETpPBI, KOHIGHTPAIMOHHBIE (DOTOIIEKTPOKOIOPUMETPBI,
CHEKTPO(POTOMETPHI.

[TpumensieMble cpeacTBa aHajM3a JOJDKHBI COOTBETCTBOBATH TPEOOBAHHMSM HOPMAaTHBHOH H
TEXHUUYECKOH JOKyMEHTAIINN HA HUX.

4.1.7 llpumMeHsieMble CTaHAAPTH3HPOBAHHBIE CPEACTBA M3MEPEHMS IOJDKHBI OBITH MOBEPEHBI U
arrectoBanbl o 'OCT 8.326, 'OCT 8.513, TOCT 24555.

4.1.8 KoHLIeHTpaIuo pacTBOPOB BEIPAXKAIOT:

— B IIPOLIEHTAaX 10 Macce, YUCIEHHO PaBHOM Macce pacTBOPEHHOIO BewlecTBa B rpammax B 100 r
pacTtBopa;

— Maccoll pacCTBOPEHHOTO BellecTBa B rpaMMax B 1 J1 pactBopa, 1/71;

— Maccoil pacTBOPEHHOIO BellecTBa (MM SKBHBAJICHTHOTO €My KOJHMYECTBA OMPEAEIIEMOro



BEILlECTBA) B TpaMMax B 1 MJI pacTBopa, I/MmJ;

— B MOJISIX PaCTBOPEHHOTO BellecTBa B 1 J1 pacTBopa (MoJisipHas KoHIeHTpauus M);

— B TPaMM->KBUBAJICHTaX PaCTBOPEHHOTO BellecTBa B 1 11 pacTBopa (HOpMasbHAasI KOHIICHTPALIUS
H);

— COOTHOILEHWEM OOBEMHBIX HacTeil, Hanpumep, 1:2, TIe nepBoe YKHCIO O3HA4aeT OOBbEMHBIE
YacTH KOHICHTPUPOBAHHOM KHCIIOTHI WIIM MHOTO PEaKTHBa, a BTOPOE — OOBEMHBIC YaCTH BOJBI (€CIH
HE yKa3aH JIPYroil paCTBOPHUTEINb).

Ecnu B MeTouKe mpoBeIeHNUS aHAN3a HE yKa3aHa KOHIICHTPALUS WIH pa30aBIeHHE KHCIOTHI HITH
BOJIHOTO PacTBOpa aMMHaKa, TO 3TO KOHIIEHTPUPOBAHHAS KUCIIOTa WM KOHLEHTPUPOBAHHBIN PacTBOp
BOJTHOTO aMMHMaKa.

4.1.9 MaccoBylo KOHIEHTPANWIO CTaHAAPTHBIX pAcCTBOPOB, a TakXKe THUTP THUTPAHTa II0
OIpe/Ie/sIeMOMY BEIIECTBY B I/MJI M COOTHOILEHHE OOBEMOB DACTBOPOB (B THTPUMETPUUYECKUX
METO0JIaX) PACCUMTHIBAIOT KaK CpeAHeapUPpMETHYECKOE 110 pe3ybTaTaM He MEHee TpeX NapaulesIbHbIX
orpezeneHui. Pacyer mpoBosT 10 4eTBEPTOrO 3HAaKa MOCIIE 3arsTOH.

4.1.10 JJomryckaeTcst IOCIIEOBATEIIEHOE OTPEIeIeHHe HECKOIBKUX AJIEMEHTOB M3 OJHON HaBECKH,
MepeBe/IEHHON B pacTBOP.

4.1.11 Jlng KOHTpOJiA TOTPEIIHOCTA Pe3yJbTaTOB aHalu3a HCIOJIb3YIOT H3TOTOBJIEHHBIE H
arrectoBanuble B coorBercTBuH ¢ ['OCT 8.315 u I'OCT 8.532 crammaptHbeie 00pa3ipl cocTaBa
BEIIECTB M MaTepHAJIOB: TOCYJApCTBEHHBIE W OTpacieBbie cTaHmapTHbie obOpasmsl (CO u OCO),
craagaptasie o6pasisl npeanpustus (COII). Ilpu sTom pesynpTaT aHanu3a CTaHZAPTHOTO oOpasma
CUHUTAIOT YAOBJIETBOPUTECIbHBIM, CCJIU cpeuﬂeapnq)MeTqucxoe JABYX TMapalsICIbHBIX onpeneneHI/lf/i
OTJINYAETCS OT aTTECTOBAHHOTO 3HAYEHHsI MAaCCOBOM JIOJIN OIIPEEIsIeMOro 3JIeMeHTa He Oosee 4eM Ha
0,7 ommOKM TOBTOPSIEMOCTH, YCTAaHOBJICHHOW B CTaHIAPTE IS COOTBETCTBYIOIIETO YJIEMEHTA.

[Ipu oTcyTCTBUM CTaHAAPTHBIX 00PA3IIOB KOHTPOJb OCYIIECTBISIOT 110 CTAHAAPTHBIM PacTBOPaM.

4.1.12 MaccoBy JOJI0 3JIEMEHTOB B aHAJIM3UPYEMOM MPOOE OMPENeisIoT MapaliebHO B IBYX
HaBecKax. 3a pe3ylbTaT aHalnW3a MPHHUMAIOT cpegHeapu(MeTHUecKoe IBYX HNapajulelIbHBIX
onpenenenuii. [Ipu 3ToM MakcHuMabHOE aOCOMIOTHOE PACXOKIACHHE MEXIY KpailHUMHU pe3ylbTaTaMu
aHamM3a HE JOJDKHO TPEBBIIATh aOCOJMIOTHBIX JOMYCTHMBIX PAacXOXKICHWH, YCTaHOBIEHHBIX IS
KOHKPETHOT'O METO/A.

4.1.13 B xauecTBe HOPM TOYHOCTH (METPOJIOTHUECKHX XaPaKTEPUCTHUK) ONPEAEIECHHS COEPKAHMS
3JIEMEHTa UCTIOIB3YIOT PACXOKICHIE MEXKIY NapallIeIbHBIMU ONPeACTICHUSIMU.

MaxkcuMasbHbIe a0COTIOTHBIE PACXOKACHUS PE3yIbTAaTOB MapalIebHBIX ONpPeAeTICHUN He TOJDKHBI
MMPEBLINIATh BCIIMYUHY a0COIIOTHOrO J0NYCTUMOT'O paCXOXXACHUA JId ﬂOBepHTeJ’ILHOﬂ BEPOATHOCTHU
P=0,95.

CpenHuii pe3yibTaT aHANW3a CTaHAAPTHOTO 0o0paslla He JOJDKEH OTIMYaThcs OT MAacCOBOH JOJH
ONpenesieMoro JJeMeHTa Ooyiee 4YeM Ha IIOJIOBHHY BEIWYHHBI a0COIOTHOTO JOIYCTHMOTO
PacXoXKICHUS Ul COOTBETCTBYIOILETO HHTEPBaa KOHICHTPAIIHH.

B ciyyae, ecaM COOTBETCTBYIOUIMMH HOPMAaTHUBHBIMU JOKYMEHTAaMH YCTaHOBJICHO IIPEIEIbHOE
3HA4YCHHE U1 ONpEAeIeMOro DIIEMEHTa, a TOJXYYeHHBIH pe3yibTaT aHaju3a OTIMYAETCS OT STOTrO
MpeIeNbHOT0 3HAa4YeHus1 0ojiee 4eM Ha BENWYHMHY [IOIYCTHMOHW OIIMOKH TOBTOPSEMOCTH, CIEIyeT
MPOM3BECTH NOBTOPHBIN aHAIN3 HE MEHEE TPEX HABECOK.

3a OKOHUATENBHBIN PEe3yJIbTAaT IPHHUMAIOT CpeHeapu(hMEeTHUECKOEe 3HAYEHHE ATUX OIPEIEICHHH.

Ecmu mpenenpHOE 3HAaYeHWE YCTAHOBICHO MJIS CYMMBI DJIEMEHTOB (OKCHIIOB), TO OTJIHYHE
MOJIyYEHHOTO Pe3yNIbTaTa ONpeAeICHUs TOH CYyMMBI OT IPEAETHHOI0 3HAYEHHUS OLIEHUBAIOT 110 CYMME
JOIMYCTUMBIX OLlII/l6OK IMOBTOPACMOCTHU, YCTAHOBJICHHBIX [Jid 3JIEMCHTOB, YMHOXCHHBIX Ha
COOTBETCTBYIOILIYIO JIOJTIO HJIEMEHTOB B ITOJy4E€HHOH CyMMe.

4.1.14 PacxoxaeHne pe3yibTaTOB ONpEAeNCHHH B IBYX JIAOOPATOPUSAX HE IOJDKHO IIPEBHIMIATH
JIOITyCTUMOTO PACXO0XKICHHS MEXTy pe3yIbTaTaMH JBYX IapaUIeIbHbIX OIPEISIICHIUH.

Ecin PaCXoXKACHUA MCKAY peE3yJibTaTaMH IapaJlICJIbHbIX HUCIIBITAaHUI Hp06bl WA CTaHAapTHOI'O
o0pasiia, NPOBOANMBIX B JIAOOPATOPUH, NPEBHIILIAIOT IOIyCKaeMble BEIMYMHBI, IIPOBOJST MOBTOPHEIE
WCTIBITAHUSI.

Ecnmu npu TOBTOPHBIX HCHBITAaHUSX XOTA OBl OJHO W3 YKA3aHHBIX PACXOXACHUH IPEBBICUT
JOIMYCTUMYIO BCJIMUMHY, PE3YJIbTaThl aHaJIM3a NPU3HAOT HEBCPHBIMHU, HCIbITAHUA IIPEKpallaroT 10
BBISIBJICHUSI U YCTPaHEHHUS IIPHYHH, BHI3BABIINX HAPYIICHNUS HOPMAJIBHOTO X0/1a aHaJIN3a.

4.1.15 IIpu MPUMEHEHUU (U3NKO-XMMHYECKIX METO/OB aHanusa, Halrpumep
(hOTORIEKTPOKOTIOPUMETPHUECKOTO, TPEOYIOIMMX MOCTPOCHUS T'PaAyHPOBOYHBIX I'paduKOB, rpaduKu
CTPOSIT B TPSAMOYTOJIbHBIX KoopAauHaTax. Ha ocu aOcuucc OTKIIaAbIBAIOT BEIMYMHY MAacChl
OIIpEJIeTSIEMOT0 3JIEMEHTa, T, MI, MJIM MacCOBYIO 00, %, Ha OCH OpJIMHAT — COOTBETCTBYOLIHMH
AHATUTHYECKHUA CUTHAI (BETMYNHY ONTHYECKOH IUIOTHOCTH, CHITY TOKA U JIp.).



Jns noctpoenuss rpadukoB ucnonbdyior ['CO, OCO, coctaB KOTOPHIX OJHM30K K COCTaBY
HCCIIYEeMOT0 MaTepHaa, UIId PEaKTHBBI, H3 KOTOPBIX TOTOBSAT I'PaAyUPOBOYHEIC PACTBOPEIL.

VYcnoBus moctpoeHus rpadpuKoB yKa3aHbI B COOTBETCTBYIOIINX METOIMKAX HACTOSIIETO CTaHAApTa.

I'paduk cTposAT HE MeHee 4YeM MO MATH TOYKaM, KOTOpPbIE PAaBHOMEPHO pacHpelessiioT Mo
JIAana3oHy U3MEPEHUN.

MUHHMAITEHYI0 ¥ MaKCHMAaJTbHYI0 HABECKH PACCUMUTHIBAIOT TAKUM 00pa3oM, 4TOOBI 0OECHCYUTH
BECh HEOOXOMUMBIN AMama3oH m3MepeHnid. Kakayro TOUKy HaxomsAT Kak cpenHeapupMeTHIecKoe
3HaYeHHE HEe MEHEee TpeX MapajuIeTbHBIX OompeneneHuid. He momyckaeTcst CTpOWTH TpalyHpOBOYHBIN
rpadMK METOIOM SKCTPAITOJISIIHH.

[Ipu rcmonp30BaHUM aJTHMKBOTHBIX YaCTEH MAacCOBYIO JIOJIO dJIeMeHTa (OKCUaa) Xy, %6, OMPEAeIsIOT
o hopmyne

m,V
X, =——100, 2)
0
mV,
riae m; — Macca dyieMeHTa (OKCHAa) B QJIMKBOTHOHW YacTH pacTBOpPA, OMNpEIETICHHAs TI0

rpajlynpoOBOYHOMY I'paduKy, MT;

V' — o0mmit 06beM UCXOAHOTO PACTBOPA, MIT;

M — Macca HaBECKH, MT;

V| — aJIMKBOTHAsI YaCTh UCXOJIHOTO PacTBOpa, MII.

4.1.16 Tlpu BBINOJHEHMH aHaNIM3a HABECKY aHAJIM3MPYEMOH IMpOObl, pa3BeAeHHE U AIUKBOTHBHIE
YacTH HEO0OXOIMMO NPUHHMMATh TAaKUMH )K€, KaK IPH HM3TOTOBJIEHHH OCHOBHOT'O TI'PaJyHPOBOYHOTO
pacTBopa.

B ciryyae He00X0ANMOCTH U3MEHEHUS HABECKH, Pa3BEACHHS WM aJJMKBOTHON YacTU T10 CPABHEHHIO
C YCJIOBUSAMHU  NPUTOTOBJICHUS OCHOBHOI'O I'paAyHpOBOYHOI'O pacTBOpa BBOJAAT IOIIPABKH,
YUUTHIBAIOLINE 3TH N3MEHEHHS.

4.1.17 Tlpu QOTOKOIOPUMETPUIECKOM aHAIN3e BBOASIT IIONPAaBKYy Ha HW3MEHEHHE YCIOBUH
(hoTOMETPHPOBaHHS MO CPAaBHEHHIO C YCJIOBHSAMH TIpagydpoBKH. sl 3TOro OAHOBPEMEHHO C
aHAJIM3UPYeMbIM  00pa3liOM  M3MEPSIOT  ONTHYECKYI IUIOTHOCTb BHOBb  MPUTOTOBIICHHOTO
OKpAILICHHOTO TPayHpPOBOYHOTO pacTBOpa.

W3MepeHne onTH4eckoil INIOTHOCTH PacTBOpPa BEINONHAIOT C MOTPEITHOCThI0 He Oomee +0,002.
[TompaBky BHOCAT ¢ OOpaTHBIM 3HAKOM:

€CJIM ONTHYCCKasd IUIOTHOCTH IpaAyUpOBOYHOTO paCTBOPA YBECINYMWIACHh HA HECKOJIBKO €IUHUII, TO
9TO 3HA4Y€HHE OTHUMAIOT OT BEJIMYHMHBI ONTHYECKOH IUIOTHOCTH aHAIM3MPYEMOIo pacTBopa, M
HaoOopoT. [Tocie BBeieHNsI MOMPaBKH HAXOIAT MO TpahUKy UCKOMYIO MAacCOBYIO JIOJIIO 3JIEMEHTA.

4.1.18 TIlpoBepka TrpaayHMpOBOYHBIX TrpadUKOB JIOJDKHA MPOBOJUTHCS TEPUOJMYECKU IO
CTaHJapTHBIM 00pa3liaM 10 COOTBETCTBYIOIINM METOJMKaM HACTOSILEro CTaHJapTa HE PEKe OJHOTO
pasa B HOJIYrojye, a TakKe Mocie KakKA0ro peMOHTa UCTIONb3yeMbIX TIPHOOPOB.

4.1.19 B ¢}oToKOIOpUMETPHUIECKUX METONAX COAEpIKaHUE OIMPEeIIEMOr0 OKCHAA IOITyCKaeTCs
HaXOJWUTh METOJIOM CPaBHEHHMS ONTHYECKOH IIIOTHOCTH HUCCIIELYyEeMOT0 pacTBOpa (M €ro aJIuKBOTHOU
YaCTH) C ONTHYECKOH INIOTHOCTBIO CTaHIAPTHOTO PacTBOPA OJIM3KON KOHIIEHTPALIUH.

KoHIeHTpanys KOJIOPUMETPUPYEMOI0 pAacTBOpPAa HE JIOJDKHA OTJIMYAThCS OT KOHLEHTPAIMH
cTaHmapTHOTO Oosee 4eM B 1,2 pasa.

B cmyuae HapymieHHsl 3TOTO YCIOBHS MEHSIOT HAaBECKY, Pa3BEACHHE WM AIUKBOTHYIO 4YacTb
aHAJTM3UPYEMOH MPOOBI WK CTaHAAPTHOTO 0Opasiia pacTBopa.

MaccoByo 1010 OKcuaa Xy, %, OnpeaernsioT no Gopmyie

C,VV, 3

mV,10 "’ ©
rae V' — o0beM oKpamieHHOH (OTOMETPHPYEMON YaCcTH HCCIEIYEMOT0 PacTBOpa, MIT,
Vo — 001t 00beM UccieyeMoro pacTBopa, Mi;

M — Macca HaBeCKH, T;

0

Va — o00beM alMKBOTHOM 4YacTH HCCIEAYeMOTr0 pPAacTBOPA, B3STOTO JUISl [PUTOTOBJICHHS
OKpAIIEHHOTO pacTBoOpa Mpu (HOTOMETPUPOBAHUH, MJT;
CXx — KOHIICHTpalusi OKpPAIICHHOH (OTOMETPUPYEMON YacTH HCCIECIyeMOTO PacTBOpa, MI/MII,
ompenensieMas o popmyJie
A
CX = CCT > (4)

CcT
rne  C.,— KOHLEHTpALUs CTaHAAPTHOTO pacTBOpa, MI/MII;
1 /[, — ONTHYECKHE TUIOTHOCTH COOTBETCTBEHHO MCCIIEAYEMOT0 M CTAHAAPTHOTO PAaCTBOPOB.



4.1.20 IIpu BHINOJIHEHUH aHAIN30B PEKOMEHIYETCs MapajuIeNbHO MPOBOIUTH «TIyXOM» OIBIT AT
yueTa 3arps3HeHHH peakTHBOB, AUCTWIIMPOBAHHON BOJBI U P.

4.1.21 CogmeprkaHue BPeIHBIX BEIIECTB B BO3AyXe pabodell 30HBI, TaOOpaTOpHH, 00pa3yroImuXcs B
XOZIe aHaIM3a, HE JOJDKHO MPEBBIATH MPEAEIbHO AOMYyCTUMBIX KOHIEHTpanui, ykasanHeix B [OCT
12.1.005.

4.1.22 KoHTpoib 3a COJEpKaHWEM BPEIHBIX BEIIECTB B BO3AyXe pabodell 30HBI J1abopaTopuu
nposoat o 'OCT 12.1.005 u TOCT 12.1.007.

4.1.23 Tlpu pabore ¢ TOPIOYMMH H B3PHIBOOMACHBIMH BEIIECTBAMU JOJDKHBI COOIOAATHCS
TpeboBanus Oe3onacHoctH B coorBerctBun ¢ 'OCT 12.1.010.

4.1.24 Bce wucnonb3yeMble BIIEKTPHYECKHE TPHOOPHI JOIDKHBI COOTBETCTBOBATH IPaBUIIAM
yCcTporcTBa 31eKTpoycTaHoBok (ITY D).

OKCIUTyaTallMio 3JEKTPUYECKHX NPHOOPOB INPOBOISIT B COOTBETCTBHM C IIPABHIAMH TEXHHUKH
0€3011acHOCTH IPU IKCIUTyaTalluy JIEKTPOYCTaHOBOK, a TaKXKe MPaBUIIAMH JIEKTPOOE30IaCHOCTH MO
I'OCT 12.1.019.

4.1.25 TloxapHast 0e30MacCHOCTh JIAOOPATOPHBIX IIOMEIICHWHA JOJDKHA O0eCIeYnBaThCs B
cootBercTBuH ¢ 'OCT 12.1.004, 6e30onacHocTh Tpyna — B cootBercTBuH ¢ [OCT 12.1.007.

4.1.26 Ilpu KCIONIb30BaHUK B KAYECTBE PEAKTUBOB OMACHBIX (€KUX, TOKCUYHBIX ) BEIIECTB CIIEIYeT
PYKOBOJICTBOBAThCS TPeOOBAaHUSIMU O€30IIaCHOCTH, M3JIOKCHHBIMH B HOPMAaTUBHBIX MJIM TEXHUYECKHX
JOKyMEHTaX Ha 3TH PEaKTHBbI, IPUMEHATh WHIMBHIYAIbHBIE CPEICTBA 3aLIUTHI (PECITUPATOPHI) IO
I'OCT 12.4.011 mmu I'OCT 12.4.028, pesunossie nepuyatku o 'OCT 12.4.103, ogexny mo ['OCT
27654 u TOCT 29058.

4.2 Onpeoenenue enazu

ConepxaHue BJIaTd OMNPENENAIOT BECOBBIM METOAOM MO PAa3HOCTH MEXIy Maccoi OOKCHI ¢
HaBECKOM J10 1 IOCJIC BBICYIIMBAHUS.

4.2.1 CpencTBa KOHTPOJISI U BCIOMOTraTeJIbHOE 000py/I0BaHNe

Becel ananmutnueckue no 'OCT 24104 ¢ norpemnoctsio nsmepenus £0,0002 r.

Oxcukarop o 'OCT 25336.

[Mkad cymmmsHBIA.

Broxcsl mo 'OCT 23932.

Kanpiwmii xnopuctsiii (xinopua kansiust) no 'OCT 450, npokanennsiii npu Temneparype 700—800
°C, U1 3aTIOJTHEHUS YKCHKATOPA.

4.2.2 TlopsAaoK NpoBeieHNs] MCIBITAHMSA

Hagecky maccoii 1 r momemaroT B IpeaBapuTeN-HO BRICYIIEHHYIO 10 IOCTOSIHHOM Macchl OIOKCY,
CTaBSAT B CYIIWIBHBIH mIKad, HarpeTbld 10 temneparypsl (105+5) °C, cymar 1,5—2 4, nmocne yero
OXJIXKIAIOT B 9KCUKATOPE U B3BEILIUBAIOT.

[Tepen B3BEMIMBAHMEM KPBIIIKY OIOKCHI MPUOTKPHIBAIOT M OBICTPO 3aKpbIBalOT. BeicymmBaHue H
OXJIKICHUE MOBTOPSIIOT A0 TeX MOp, IOKa pa3HOCTb MAcChl MEXIy IBYMs IOCIEAYIOIUMHU
B3BemuBaHusMu Oyaet He 6osee 0,0004 r.

Ecnu nmpy moBTOPHOM BBICYIIMBAHUHM Macca HaBECKH YBEIWYUTCS, U1 pacyeTa NPUMEHSIOT Maccy,
MPEALIECTBYIOIIYIO €€ YBEIHICHHIO.

4.2.3 O6padoTKa pe3yJIbTATOB UCIBITAHUS

MaccoByto fouo Biaru X, %, onpeienstot no hopmyie

:(ml—m2)100’ 5)
m

X

rje m; — macca OI0KChI C HABECKOM JI0 CYIIKH, T;

m; — Macca OIOKCHI ¢ HAaBECKOU TIOCIIe CYIIIKH, T;

My — Macca HaBeCKH, T.

ABCOIIOTHOE JIOMyCTHMOE PACXOXKICHUE MEXKAY Pe3yJbTaTaMu JBYX MapajuielIbHbIX ONpeeIeHuit
HE JIOJDKHO NPEBBIINIATh, %:

— 0,10 mpu copepxanuu Biaru 1o 1,0 % o macce;

— 0,20 » » » ¢B.LLO» » »

4.3 Onpeoenenue nomepu maccvl npu RPOKATUGAHUU

ITorepro Maccel MpH NPOKAJIMBAHUK OINPEAEISIIOT BECOBBIM METOAOM IO PAa3HOCTH MacChl THTJIS C
HaBECKOU MCCIeyeMOil mpoOs! mebHs (TpaBhs) 10 U OCIE MPOKATUBAHUS.

4.3.1 CpeacTBa KOHTPOJISI ¥ BCIIOMOraTeibHOE 000py/i0BaHHe

Becer ananutnueckue mo 'OCT 24104 ¢ norpemHoctsio B3BemuBanus +£0,0002 r.

[eus mydenpHas ¢ HOMUHATBHON TeMmepaTypoit (1000+50) °C.

Oxcukarop o 'OCT 25336.



®dapdoposslii Trrens mo 'OCT 9147.

4.3.2 Tlopsaa0Kk MpoBeeHHs HCIBITAHUSA

[IpoOy moaroraBnuBarOT B coOTBeTCTBUU C 4.1.2. V3 MOATOTOBICHHOW MPOOBI, HAXOMISIICHCS B
CYXOM COCTOSIHUH, OTOHMparOT HaBECKy Maccoii 1 T, KOTOpyH IOMEIIAIOT B IIPEABAPUTEIHHO
MPOKAJICHHBIH 10 MOCTOSHHOM Macchl (hap(OpOBbIN THIelIb U B3BEIIMBAIOT. 3aTeM HABECKY MOMEIIAIOT
B My(esIbHYIO TIeUb U MPOKAIMBAIOT B TeueHUe 2 U mpu Temmneparype (1000+50) °C.

[Mocne mpokamuBaHWS TUTEIh OXJIAKIAIOT B OSKCHKATOPE M B3BEIIMBAIOT. lIpoKannBaHUE
MOBTOPSIIOT IO TOCTMKEHUS TIOCTOSTHHOW Macchl. ECi mpu OBTOPHOM MPOKAJIMBaHUN Macca HAaBECKU
YBEJIMYUBACTCSI, IS pacdeTa MPUHUMAIOT BEIMYNHY MAcCHI 10 €€ YBETHUCHHUS.

4.3.3 O0pa0oTka pe3y1bTATOB AHAJIH3A

ITotepro Macchl pu MpoKaTuBaHuH (ILIL.1L.), %, ONMPEICIISAIOT 10 hopMyJie

. = 712 g0 (6)

my

I7ie m; — Macca UCXOAHOW HaBECKH B CYXOM COCTOSIHHH, BBIYHMCIIEHHAS 110 Pa3HOCTH MACC THIJISA C
po6oii u 6e3 Hee 10 MPOKaJIMBaHU, T;

m, — Macca IPOKAIEHHOTO OCTaTKa, BHIYUCICHHAs MO Pa3HOCTH MAacC TUIIIA ¢ MpoOoi u 6e3 Hee
IO OKOHYAaHUM MMPOKaJIMBaHUA, I'.

AGCOIOTHOE JIOITYCTHMOE PACXOXKICHUE PE3YJIbTaTOB MapaUICNIbHBIX ONPEAEICHUH HE JOJDKHO
MIPEBEIIATh 3HAYCHNH, YKa3aHHBIX B Tabnwmie 1.

B ciyuae, korjga Macca HaBECKH yBEIMUIHMBACTCS TIOCIE IEPBOTO MPOKATUBAHMS, YTO BOZMOXKHO IIPH
HaJIMYu ABYXBAJCHTHOT'O JKE€JI€3a, MapraHia v APpYIrux 3JIECMCHTOB HU3KHUX CTEIICHEH OKHCJICHHA,
MOTEpH NPH NPOKaJMBAaHUM OIPENEISIoT 1Mo pasHocTH Mexay 100 % (mpuHsTa Macca HaBECKH) H
CYMMOH BCeX OIPEAEICHHBIX 3JIEMEHTOB.

Tabmuua 1 B npouenrax
[ToTepst MacChl MU MPOKATHBAHUT AGCOIIIOTHOE T0MyCTHMOE
pacxoxeHue
Jo 1,0 Bxitrou. 0,10
Or 1,0 » 10,0 0,20
Cs. 10,0 0,30

4.4 Onpeoenenue ouoxcuoa Kpemnus

MeTtox oCHOBaH Ha Pa3IOKCHUH aHATU3UPYEMOH MPOOBI CIUIABICHUEM H OIPENeICHUN TUOKCHUIA
KPEMHHSI BECOBBIM METOJIOM C 00s3aTeJIbHBIM IOCICAYIOIIMM yIaJleHHeM ero B Buue (ropuaa
KpEMHHSL.

4.4.1 CpencTBa KOHTPOJISI U BCIOMOTraTeJIbHOE 000py/I0BaHNe

Becel ananmutnueckue no 'OCT 24104 ¢ norpemHocTsio B3BemuBanus £0,0002 r.

[eus mydenpHas.

Turmm muratuaOBEIE IO 'OCT 6563.

Oxcukarop o I'OCT 25336.

Crakansl BMecTuMOCTbIO 150—200 M1 mo 'OCT 25336.

Boponxku mo 'OCT 25336.

Hatpwuit yrnexucnsiii (kapooHat HaTpus) 6e3Bonusbii o 'OCT 83.

Kanuit yrnexucnsiit (kapoonar xanust) mo 'OCT 4221.

Kucnora consanas no I'OCT 3118 mnotHoctsio 1,19, pactBop 5:95.

Kucnora cepras mo 'OCT 4204 mioTHOCTRIO 1,84.

Kucnora ¢ropucroBonopoanas (masukosast) no 'OCT 10484, 40 %-nasi.

YKenatun numieBoit, 1 %o-HbIN pacTBOD.

Cepebpo azotHOKHCTOE (HETpaT cepedpa) mo ['OCT 1277, 1 %-HbIil pacTBOp, MOIKUCICHHBINA 2—3
KaIJIsIMU @30THOM KOHLIEHTPUPOBAHHOM KUCIOThI Ha 100 mi1 pactBOpa.

Kucnora azotnas koHneatpupoBannas mo ['OCT 4461.

AmMoHu# yraekucnbiid (kapoonat ammonust) o FOCT 3762.

OunbTphl «Oenast JIeHTay.

[lmaBeHs — HaTpuWil yrileKWCHbIA (KapOOHAT HATPHWSA) WM CMECh PaBHBIX KOJHYECTB IO Macce
KapOOHATOB HATPHS U Kajvsl.

4.4.2 TlopsAaaok NpoBeieHAsI AHATN3A

Hagecky maccoit 0,3 © moMemaroT B TUIATUHOBBIA TUTEIb, MIEPEMEIINBAIOT C TUIABHEM, B3ATHIM B
«UIECTHUKPATHOM (10 Macce) KOJMUECTBE, HAaKPHIBAIOT KPBIIIKOI U CTaBIT B My(EIbHYIO MeUb.



[Ipu npumMeHeHnH B KauecTBE IUIABHS YIVIEKMCIIOTO HATPUs HABECKY CIUIABIIAIOT MPU TEMIIEpaType
1000 °C, cmecu menovHbIx kapoonaTtoB — mpu 800 °C.

[Tpu BEICOKOM copep:KaHUM B IPOOE IBYXBAJICHTHOTO KeJe3a IIsi 00ecreueH sl IIOJTHOTO Iepexoaa
€ro B TPEXBAJIEHTHYIO ()OPMY B IIABEHb MOXKHO JOOABUTH HUTPAT aMMOHHMs B KonuecTBe 1 % macchl
riaBHs. [11aB BeLAEpKUBAIOT B MydenbHO ey 15 muH. [locie 3Toro Turens omyckaroT B XOJIOAHYIO
BOJly TaK, 4TOOBI B HETO He IoIajia Bo/a.

OxJaXJeHHBIN ITaB U3BIEKAIOT U3 THIIIA CIEIYIOMIM o0pa3oM. B turens HanmBarot okono 7—10
MJI TOpSiYel BOJBI, HAKPHIBAIOT KPBIIIKOW M BBIACPKKBaloT. Ecii B m1aBe obpa3yercsi KOpoJieK, ero
MEPEHOCAT B CTakaH BMecTUMOCThIO 150—200 mu. Ecim koposek He 00pa3oBajcs, IIaB U3BICKAIOT
MOCTETICHHO, 100aBIIsisl B TUTENb MaJICHBKUMH MOPIMAMHE (TI0 HECKOJIBKO Karlelb) COJISTHYIO KHCIIOTY,
MOMEILNBAs MAJIOUKOH.

Uto0bI KUCIOTa HE pa30OphI3TUBaANIachk, THTENb CIeIyeT MPUKPhIBATh KPhIIKoi. Ha Bce m3Bieuenne
miaBa pacxoayercs 25—30 M1 CONSTHOM KUCIOTHI.

[Tocne Toro, kak Bech IUIaB OyJeT IEPEHECEH, THUrellb OOMBIBAIOT KHCIOTOM M OOTHparoT
Kycoukamu (WIbTpa. B crakaH NMpUiIMBarOT 5 MII pacTBOpa JKeJIaTWHA W B TEYEHHE 5 MHUH XOPOIIO
MepEeMEIINBaIOT.

Turenb ¢ KpBIMIKOM, CTEKJIO W CTEHKU CTakaHa oOMbIBarOT ropsdeit Bogoi (30—50 mur). Crakan
HaKpBIBAIOT CTEKJIOM M CTaBAT B TEIJIO€ MecTO Ha 25—30 MUH AJIsl KOaryJsaLuy 0Ca/IKa.

Korma pactBOp Ham ocaakoM CTaHET MPO3PAayHBIM, €0 OT(HUIBTPOBHIBAIOT UYepe3 HEIUIOTHHIN
$unsTp. Ocazok MPOMBIBAIOT 2—3 pasa ropsYuM pacTBOPOM COJISTHOUW KUCIOTHI (5:95) nekaHTanuei, a
3areM Ha (QWIbTpe ropsyeld BoJ0H N0 HCYE3HOBEHUs PeaKI[K Ha HOH XJIOpa.

Heckosbko kanenb (uibTpaTa IOMENIAIOT Ha 4YacoBoe cTekyo. Ecnm mpu poOaBieHMH Karuiu
pacTBopa a30THOKHUCIIOTO cepedpa (HuTpaTa cepedpa) obpa3yercst B3BeCh, TO MPoda HE OTMBITA.

Kak ToNbKO peakiys Ha HWOH XJIOpa CTaHET OTPUIATENbHOH, (UIBTPAT BBHIMAPHBAIOT LIS
BTOPUYHOI'O OCAKIACHUA JUOKCHIa KPEMHUS. CDI/IJ'II)TpaT BbIIIApUBAIOT JOCYyXa, 3aTEM IMPUJIMBAIOT 20 mn
COJISTHOW KHCJIOTBI, OOABIAIOT 5 MJI pacTBOpa JKeJIaTHHA W NEepeMenInBaioT B Tedenue 5 muH. [locie
9TOrO CTEHKH CTakaHa OOMBIBAIOT TOpS4YeH BOMOW W cTaBAT ero Ha 30 MHH B TeIUIOE MECTO Ui
KOaryJIsIH 0CaIKa.

3areM 0caJloK OTQHIBTPOBBIBAIOT YePEe3 HEIIOTHBIA (DUIILTP, KK IPH MepBOM ocakaeHuu. Ocaaku
OT TIEPBOTO M BTOPOTO OCAXKICHUS COCIMHSIOT M MOMEIIAIOT BO B3BEIICHHBIH IJIATHHOBBIN THIEIb.
OCTOPOKHO O30JITIOT M TMPOKAIMBAIOT B My(denpHO# meunm mpu Temmeparype 1000— 1100 °C B
TeyeHue 45—60 MUH 10 MOTYYCHUS TIOCTOSHHON MACChI, OXJIaXIAI0T B 3KCHUKATOPE M B3BEIIUBAIOT.

[TpokaneHHBII 0CaZOK CMAaYMBAIOT HECKOJIbKMUMHU KalUIAMHU BOJIBI, MPHOABISIOT 1—2 MJI CepHOU U
5—7 MI IJIaBUKOBOI KHCIIOTHI M BBHINIAPUBAIOT HA IUIUTKE HECHJIBHOIO Hakayia (4TOOBI KHCIOTA HE
pa3OpB3TUBANIACH) 0 TPEKPAIlCHUS BBIACICHUS IapoB CEpPHOM KUCIOTHL. [locime 3Toro THrenb
npokanuBatoT mpu temmneparype 1000—1100 °C B teuenme 15 MHUH, OXJaXTAlOT B 3KCHKATOpE U
B3BCUIMBAIOT.

Ecmu macca ocagka Gonee 0,01 Mr, ero CIUIAaBIISIIOT M NPHCOCIUHSIOT K (WIBTpaTy, KOTOPBIH
MEPEHOCAT B MEPHYIO KOJIOY BMECTHMOCTHIO 250 MII, TOBOAAT BOAOHM O METKH W B JaNbHEHIIEM
WCTIONB3YIOT /7Sl ONPEAeTICHHST OKCHIOB XKelle3a, aTFOMIHNS, KaJIbIUs U MarHusl.

4.4.3 O0pa0oTKa pe3y1bTATOB AHAJIH3A

MaccoByro oo auokcuaa kpemuust SiO; %, onpenensior mo hopmyJie

Si0, :%100, 7)

r7e m; — Macca ocajaka 0 OTTOHKH [IJIaBUKOBOM KHCIIOTHI, T;

M, — Macca 0cajiKka Iocjie OTTOHKH TJIABUKOBOM KHUCJIOTHI, T

m — Macca CyXOol HaBEeCKH, T.

AGCOIIOTHOE JIOMYCTUMOE PACXOXKICHUE PE3YJIbTATOB MAPAJUICIbHBIX ONMPEICICHUI HE JOJIKHO
MIPEBBIIATH 3HAYCHNH, YKa3aHHBIX B Tabnmie 2.

Tabumma 2 B mponenrax
MaccoBasi 1oJIsl AUOKCHJIA KPEMHHUS AOGCOJIOTHOE JTOITyCTAMOE
pacxoxxaeHne
Or 1,0 mo 5,0 BKiIIOY. 0,15
Cg. 5,0 » 18,0 0,25
» 18,0 » 25,0 0,30
» 25,0 » 40,0 0,40
» 40,0 » 70,0 0,50
» 70,0 0,60




4.5 Onpeoenenue okcuoog rcene3a u anOMUHUSA

Meroa OCHOBaH Ha KOMIUIEKCOMETPUYIECKOM OMPENCICHUN OKCHUIOB KEJIe3a W aTIOMHUHHS I0CIe
MPeIBapUTENBbHOIO OTAETICHHUS AMOKCHIA KpeMHHsS o 4.5.1 WM HemocpeaCTBEHHO W3 OTAEIbHOMN
HaBecku 110 4.5.2.

CymHOCTh MeTOfa 3akirodaercs B crmocoOHoctn KomiuiekcoHa Il (muHaTtpmeBod — comm
stunenanamud — N, N, N, N — TeTPayKCYCHOM KHCIIOTHI — TpIiIoHa b) 06pa3oBRIBaTH KOMILIEKCHI
¢ nonamu Fe*' u AI’*. Kommaekconar xernesa (IIT) Bo3Hukaet npu pH=1—T1,5.

B kadyecTBe MHAMKATOpa MPUMEHSIOT CYJb(OCATHIMIOBYIO KUCIOTY, KOTOpas B CHIBHOKHCIIOH
Cpeze AaeT ¢ MOHAMHU TPEXBAJICHTHOT'O JKEeJIe3a PACTBOPUMBIN CyIb()OCANUIMIAT JKeJe3a, OKPaIIeHHbBIA
B (pHOIETOBBII 1IBET.

B TOuKe SKBHBaJIEHTHOCTH OKpacka Cyjb(ocanuiuiara xxene3a ncue3aer.

ConepkaHre OKCHJA ATIOMUHMS HaXOIAT B TOH ke mpobe oOpaTHeIM TUTpoBaHHeM. [ 3TOro
TIOCJIE OTIPEJEIICHNS KeJe3a B PacTBOP NMPHIMBAIOT TPWIOH b B KonmyecTse, OonbliieM, 4eM Haao Ui
CBSI3BIBAHMS AJIIOMUHUS B KOMIUIEKC, a U30BITOK TpHiIOHa b oTTuTpOBEIBatOT Xmopuaom xenesa (I11).

4.5.1 OmnpenelieHHe OKCHIOB :Kejle3a W ANIOMHHHUS 10CJIE NPEIBAPHTEIBHOIO OTAEJCHHS
ANOKCHAA KPeMHUS

4.5.1.1 Cpedcmea konmpous u 6cnomozamenvHoe 060py0osanue

Becel ananmutnueckue no 'OCT 24104 ¢ norpemHoctsio B3BemuBanus +£0,0002 r.

[eus mydenpHas.

Kon6s1 mepubie BMecTuMocThio 1 11 1o TOCT 1770.

Bropetku mo I'OCT 29251 u I'OCT 29252.

Munerku no 'OCT 29227 wnu T'OCT 29228.

Kon6sr xornyeckne BMecTuMocTbo 250 M mo 'OCT 25336.

Crakansl BMectTuMocThI0 150 Mt mo TOCT 25336.

Boponku no I'OCT 25336.

DNIEeKTPOILITUTKA.

ByTpu1e nonuaTHAEHOBASE BMECTUMOCTBIO 10 1.

Turnu dapdopossie o 'OCT 9147.

Kucnora consnas nmo I'OCT 3118 miotHocteio 1,19, pacteop 1:3.

Ammuak Boaubii o 'OCT 3760, 10- u 25 %-Hble BOIHbIE pACTBOPHI.

Kenezo (IIT) xmopun 6-Bomusit mo TOCT 4147.

Kucnora cynbdocanuiunoas 2-soanas mo [OCT 4478.

Amomunnii Mmapku A995 nol’OCT 11069, cTpyxka.

Kucnora ykcycnas no 'OCT 18270.

Hatpwuit ykcycHokucnbiit 3-Bomublit (anerart Hatpusi) mo [OCT 199.

Conb qunaTpresas stanermamus — N, N, N', N' — TETPAayKCYCHON KHUCIOTHI 2-BOAHAS (TPUIIOH
Bb) mo 'OCT 10652, pactsop 0,025 M.

WunukaropHas 6ymara Konro.

AmMMOHMH a30THOKHCHBIN (HUTpaT ammonus) o 'OCT 22867, 2 %HsIit pacTBOp.

WHankaTop METUIOBBINA KPacHbIH, 2 Y%-HBII CIHPTOBON PacTBOpP.

TuTpoBaHHBIN PaCTBOP COJIU TPEXBAJIEHTHOIO JKEIE3a!

6,76 r xnopuna xenesza (III) FeCl;-:6H,O pactBopsitor B 300 M Boxel. PactBop ¢uibrpyror B
MEpHYI0 KOJIOy BMECTUMOCTBIO 1 7, MOOaBISIOT 15 M CONMSHOW KHCIOTHI IUIOTHOCTRIO 1,19 m
JIOJIMBAIOT BOJOU JIO METKHU.

Turp pactBopa xsopuna xenesa (III) ycranaBnuBarorT BecoBbIM MeTozoM. s 3Toro orbuparor
nuneTkod 50 mi pactBopa xiopuaa xenesa (III), mepeHocsar ero B crakah, J00aBiIsA0T 2—3 Karum
MHIMKAaTOpa METWIOBOI'O KPAcHOTO, CTaBAT €ro Ha IUIUTKY M HarpeBaloT J0 KHUIICHHS. 3aTeM, CHSB
CTaKaH C INTUTKH, OCAXKIAIOT THAPOKCHU/ JKEJIe3a paCTBOPOM aMMHAKA.

PactBop amMmuaka 100aBJISIOT B TakOM KOJIMUECTBE, KOTOpOE OOECICUUT HM3MEHEHHE OKpacKU
pacTtBopa M3 PO30BOH B XKENTYIO M IOSBJIEHHE ciaboro 3amaxa ammuaka. CTakaH BBIIEPKUBAIOT B
TEIJIOM MecTe Ul Koaryisiuuu ocaaka 10 MuH, mocie 4ero OT(QUIBTPOBBIBAIOT OCANOK HUepes3
HEIUIOTHBIA (UIBTp «KpacHas JjeHta». Ocagok Ha ¢GuibTpe npombiBaloT 8—10 pa3 ropsunm
pacTBOPOM a30THOKHCIIOTO aMMOHUS (HMTPAaTOM aMMOHHMs). 3aTeM OcCalloK BMecTe ¢ (QHIBTPOM
MIEPEHOCAT B TUTEINb, MOJICYIINBAIOT U MPOKAIMBAIOT B MydenbHol neun npu Temneparype 1000 °C B
teyenue 20—25 MUH 10 IOCTOSIHHOM Macchl.

Turp pactBopa xnopuzaa xenesa (I1I) no Fe,Os, r/mi, onpeaenstor no Gopmyse



m
Trect, /Fe,0, = 50 (®)

TJIe /1 — Macca MPOKAJICHHOT0 0CaKa, T.

CynbhocanunuioBas Kuciiora, 20 %-Hblil pacTBoOp:

20 r xucnoThl pacTBOpsitOT B 50 MJI BOABI, HEUTpanu3yroT 25 %-HBIM pacTBOPOM aMMMaKa IO
W3MEHEHHsI OKPacKM MHIMKAaTOpHON Oymarm KoHro m3 cuHero B (UONETOBBIM LBET M Pa30aBISAIOT
Bozo# 10 100 mut.

TouHBII pacTBOP COJIU AIIFOMUHHUS:

0,6745 r 4MCTOro METaJIMYECKOrO AalOMHHHSA pacTBOpsitoT B 11,2 mn 25 %-Horo pacTtBopa
COJISTHOM KHCTIOTHI M IOBOIAT Bomoit no 1 m. Tutp momydenHoro pactBopa mo Al,O; paBen 0,0012745
/M.

Bydepusiii pactBop:

270 T ykcycHOKucioro Harpus (aumerara Hatpus) pactBopsitor B 300 Mi Boxbl, (QHIBTPYIOT,
pa3b6asmstoT Bomxoit 1o 500 mur, nobasistor 500 M1 pacTBOpa YKCYCHOM KHCIIOTHI, conmeprkaiiero 70 mu
KoHIeHTprupoBaHHON MiH 90 Mt 30 %-HOH YKCYyCHOM KHCIIOTHI, M TIIATEIFHO MEPEMEIINBAIOT.

Tutposannslit 0,025 M pactBop TpuioHa b:

95 r Tpunona b pactBopstor B 1 1 BOABI, QUIBTPYIOT B IMOJIMAITHIICHOBYIO OYTBUIb, Pa30aBIIsIOT
BoAOM 10 10 11 ¥ TIIATENBHO NEPEMEILINBALOT.

Turp pactBopa Tpuiiona b no Fe,0; ycranaBiuparoT cieayromum o0pa3oM: U3 OIOPETKH HAIMBAIOT
20 M pactBopa xiopuza xenesa (I11) B koHndeckyro kondy BMecTHMOCTBIO 250 MII, pa30aBIsOT €ro
Bomoit mo 100 wmu, marpesator mo 50—70 °C, mobamnsror 7—8 Kamenmb CyiIb(OCATUIHIOBOTO
MHIUKaToOpa ¥ TUTPYIOT pacTBOpoM TpwioHa b 10 wncue3HOBeHHs (DHMONETOBOTO IBETA
cynb(ocanuIuiaTa xenes3a.

Turp pactBopa TpuioHa b no Fe,Os, r/mi, onpeaessitor no gpopmysie

20- TFeCl3 /Fe,04
Tee,0, = v , )

rme TFeCl3 /Fe,0, ~ TUTP PacTBOpa XJIOPHUIA Kee3a (II1), /™,

V' — o06BeM pacTBOpa TpuiioHa b, mymero Ha THTpOBaHHE, ML

[lepen ompeneneHueM TUTpa pacTBopa TPHIOHA b MO OKCHIY alOMHHUS HaXOAAT COOTHOIICHHE
MEX1y KOHLCHTpAIMsIMU pacTBopa TpuioHa b u xmopuna xenesza (III). [ns sToro B Tpu KOHMUECKHE
KOJIOBI BMECTHMOCTEI0 250 MiI HanuBaroT U3 OropeTku 1o 10 Mt pactBopa TpuioHa b, paz6aBirsitor ero
Bomor no 100 mi, moGasmsror 10 M OydepHoro pactBopa, 7—8 kamenb cysbhocanuiuuaoBoii
KUCIIOTBI U TUTPYIOT pacTBopoM xjopuza xeie3a (II) mo mosiBneHus: 30J0THCTO-OpaHKEBOTO 1IBETA,
HE MCUe3arouero B TeueHne 1 MuH.

[To cpemHemy pe3ynpTaTy TpeX TUTPOBAHHUN BBIYHCIIOT KOX(PQHUIMEHT COOTHOMIEHUS K MexIy
KOHIIEHTpalUsAMHU pacTBopoB xjopuaa xkenesa (II1) u tpunona b:

10
K=—, 10
v (10)

rie V' — obwvem pactBopa xiopuaa xenesa (II1), naymero Ha TuTpoBanue 10 M pacTBopa TpHIIOHA
b, mi.

Jlanee onpenensiroT TUTP pacTBopa TpriioHa b mo Al,Os.

B Tpu koHmyeckue Koj0Obl BMECTUMOCTBIO 250 MJ HajaMBalOT M3 OOPETKH MO 25 MII TOYHOTO
pacTBOpa COJIM aJFOMHHUS, pa30aBIsioT ero Boxoi 10 100 mu, Helitpam3yroT 10 %-HBIM pacTBOpOM
aMMuaka JIo repexoja okpacku Oymaru KoHro B kpacHbIH IBeT. 3aTeM J00aBIISIOT 1O KaILIE COJISTHYIO
kucinoty (1:3), moka He u3MeHHTCS OKpacka Oymaru KoHro B cMHMI LIBET, TOCHIE 4ero 100aBISIOT 8—
10 xamnensb CONIHOM KUCIOTHI.

K mnomydyenHomy pactBopy amosmBaror 30 Mi pacTBopa TpwioHa b, HarpeBaloT 10 KHIEHUS,
npubasisior 10 M OydepHOro pactBopa, 7—8 Kamenb CyIb(QOCATUIIIOBONH KHCIOTHL. 3aTeM
OXJIXKIAIOT 10 KOMHATHOW TeMIEepaTypsl U THTPYIOT pacTBOpoM xjopuna xkenesa (I11) go mosBmnenus
30JI0THCTO-OPaHKEBOTO 1IBETA, HE MCUE3aIOIIEro B TeUeHue | MuH.

Tutp pactBopa TpuioHa b no AL O;, /M, onpenenstor o Gopmyie

25T
ETIRETE 3y
30-KV
rae T — tutp pactBopa comu axromuHus 1o Al,O;, T/Mi;
K — k030 }UIMEHT COOTHOLIEHHS MEXIy KOHLEHTpPaLUsMH pacTBOpOB TpwioHa b u xmopupma

TA1203 =



KeJlesa;

V' — o6bem pactBopa xsopuna xenesa (11I), naymero Ha THTpOBaHKE, ML

4.5.1.2 I[lopsiook nposedenus ananiuza

Jliist ompenerieHus Kelie3a M alIOMUHHUS OTOMparoT mumeTkoi Togro 50—100 ma dunprpara ot
Jrokcuaa KpeMuust (4.4.2) ¥ OMEIIAIOT €ro B KOHUYECKYI0 K00y BMECTUMOCTBIO 250 Mi1, 100aBIIsIOT
2—3 Kamam a30THOM KHUCIIOTHI, HarpeBaroT A0 TemmnepaTypsl 50—60 °C, omyckaroT B HETO KyCOUYeK
MHIUKaTOpHOI Oymarn KoHro m HEHTpann3yroT pacTBOPOM aMMHAaKa JI0 M3MEHEHUS! OKPAacKu Oymaru
W3 CHHETO IIBeTa B KpacHBIA. 3aTeM M00aBISIOT MO Kalljle pacTBOpP COJSTHOW KucnoThl (1:3), moka He
M3MEHUTCsl okpacka Oymaru KoHro u3 kpacHoro B (hMOJIETOBBIM LIBET, N0OaBisiOT emie 15 xarmenb
COJISIHOW KHCIIOTBI, 4—6 Karenb pacTBopa CyJb(OCATHIMIOBON KHCIOTHI W THUTPYIOT PacTBOPOM
TpuiioHa b 1o obecuBeunBaHMsA pacTBOpa. B SKBHMBaJCHTHOH TOYKE pacTBOpP CTAaHOBUTCS WIH
6eCIIBETHBIM, WIIH CBETIIO-)KEJITHIM, IIPH 3TOM PAcTBOP HE JIOJKEH UMETh PO30BOTO OTTEHKA.

OTTUTPOBAB KeJe30, A00ABIAIOT U3 OIOPETKH TPUWIOH b B TAKOM KOJHMYECTBE, YTOOBI U30BITOK €ro
nocJie 00pa3oBaHMs KOMIUIEKCA C alFOMUHKAEM ObuT 10 MIT MITM HEMHOTO OOJIBIIE.

PacTBOop HarpeBaroT no KuIeHHs, a 3areM oxjiaxamanT no 60 °C, HeWTpamm3yooT OydhepHBIM
pacTBOpoM 10 HM3MEHEeHHs CHHeH okpacku Oymarum KoHro B kpacHbli mBer u eme BBomaT 10 mur
OydepHoro pacrBopa. PacTBop OXJIaXXIalOT J0 KOMHATHOH TEMIEpaTypbl M TUTPYIOT PacTBOPOM
xyopupa xenesa (III) no mosiBnenus ycroiunBoii Oypoii okpacku, He ucuesaronield B Teyenne 1—1,5
MHH.

4.5.1.3 O6paboTka pe3yabTaTOB aHAIN3a

Maccoryro momto okcuzaa sxeneza (III) Fe,Os, %, korma B aHanm3upyemoi MmpoOe OTCYTCTBYET
oxcnx xenesa (II), onpenensitoT mo popmyie

VT 0
Fe,0; = ——2-2100, (12)
m
rae V' — o0beM pacTBopa TPIIIOHA b, momiemero Ha TATPOBaHUE, MIT,
Tge,0, — TuTp pactsopa tpuiona b o Fe;Os, r/mu;

m — Macca HaBeCKH, T.

[Tpn aHanu3e MaTepualioB, COJEpPXKAIINX IBYX- U TPEXBAJIICHTHOE JKEJIE30, MACCOBYIO JOJIIO0 OKCHA
TpexBaieHTHOTO *kene3a Fe,Os (II1), %, onpenemnsiror o popmyie

Fe,O5 (II) = Fe,03 — 1,1114 - FeO, (13)

rae Fe,O; — coxeprkanue oOriero skenesa B mepecuere Ha okcun kenesa (1), onpenenenHoe mo
tdopmyie (12), %;

FeO — conepxanue okcuaa xenesa (11), onpenensiemoe o gpopmyie (28) %;

1,1114 — ko3¢ dunment nepecuera conepxanus okcua xxenesa (I1) va okenp xenesa (111).

Maccoyro oo okcuaa amroMuaus ALOs, %, onpeaensioT mo Gopmyie
(Vo =ViK)Ty,

m

rae Vo— obbeM pacTBopa TpuiioHa b, mo6GaBieHHOTO MOCIIe ONpeaeieH s OKCHIA JKeIe3a, M,

V1 — o0Bem pactBopa xiopua xkenesa (I1I), uxymero Ha 00paTHOE TUTPOBAHHE, MIT;

K — ko3pdunmeHT COOTHOIICHUS MEXIy KOHICHTpAIMSIMU pPacTBOpPOB TpmioHa b u xmopuaa
enesa (110);

T a0, — matp pactBopa tpriona b o ALOs, r/mi.

AlLO, = % 100, (14)

AGCOIIIOTHOE JIONYCTUMOE PACXOXK/ICHHE PE3YJIbTAaTOB MapaUIebHBIX ONpPEACICHUH COllepKaHMsI
OKCHJIA JKeJIe3a U OKCHIA ATFOMUHUS HE JOJDKHO IPEBHIIIATh 3HAYCHUH, YKa3aHHBIX B Ta0mwIe 3.

Tabsmma 3 B mponenrax
MaccoBas nosnst AOCOIOTHOE JIOITyCTUMOE
pacxoxaeHue

Oxcuy xenesa:
1o 1,0 Bxitroy. 0,10
cB. 1,0» 3,0 » 0,15
»3,0» 7,0 » 0,20
»7,0» 25,0 » 0,30
» 25,0 0,80

OKcHUI aTFOMUHUSA



ot 1,0 o 3,0 BkirOU. 0,15

¢cB.3,0»7,0 » 0,20
»7,0» 20,0 » 0,30
» 20,0 » 70,0 » 0,40
» 70,0 0,50

4.5.2 Omnpenenenue OKCHIOB JKejde3a MW  AJIOMHHHUS W3  OTIEJbHOH HaBeCcKH
KOMILTEKCOMETPHYECKIM METOA0M

4.5.2.1 Cpedcmea konmposia u 6cnomozamenbHoe 060py008anue

CpenctBa KOHTpPOJS M BCIOMOTarenbHOEe oOopymoBanume mo 4.5.1.1 co cremyromumu
JIOTIOJTHEHUSAMMU:

turenb miatuHoBei 1o 'OCT 6563;

HaTpuil yriaekucislid (kapOonar Hatpus) 6e3Boanbiii mo [OCT 83.

4.5.2.2 l[lopsook nposedenus ananiuza

Hagecky maccoii 0,1—0,2 T mOMemaioT B IJIATHHOBBIN THUTENb U CIIEKAIOT B My(eNbHON MeYH MPH
temnepatype 1000 °C B TeueHHe 5 MUH C TAKUM K& KOJIMUYECTBOM OE3BOJHOTO KapOOHATa HATPHSL.

Criek pa3MHHAIOT B THIJIC IMAJOYKOW, CMAYMBAIOT 5 MII KOHIICHTPHPOBAHHOW COJITHOW KHCIIOTEHI,
BBIICPKHUBAIOT 15 MHH B TEIJIOM MECTE W BBIIEIAYMBAIOT B CTakaH BMecTUMOCTbIO 150—200 mn
constHOM kucnmotor (1:3). PactBop pazbammsitor Bojoit g0 100—150 M m ompenenstoT kene3o u
AIIOMUHUM, Kak yKka3aHo B 4.5.1.3.

4.5.2.3 Obpabomxka pe3ynbmamos aHaiusa

O06paboTka pe3ynsTaToB aHamm3a — 1o 4.5.1.3.

AOGCONIOTHOE JOITyCTUMOE PACXOKICHHE PEe3yNbTaTOB MapajuICIbHBIX OMpPEICICHUH COAEPIKaHUs
OKCHJOB K€JI€3a U aJIIOMUHUA HC JOJDKHO IIPEBLIIIATD 3Ha'-leHPII>i, YKa3aHHbIX B Ta6n1/1ue 3.

4.6 Onpeoenenue 0KCuUO08 KANbUUA U MAZHUSA

ConeprxaHie OKCHUIOB KallbIMsl U MAarHusl ONpenelisioT B QUiIbTpaTe OT AMOKCHIA KpeMHHus. MeTon
OCHOBaH Ha CIIOCOOHOCTH KAaTMOHOB KaJbLMsi M MarHus oOpa3oBbIBaTh C TpWIOHOM b mpu
OIpeJIeTICHHBIX 3Ha4eHHssXx pH mpouyHble KOMIUIEKCHBIE COE€AMHEHUs. [IpH KOMIUIEKCOMETPUYECKOM
TUTPOBAHUU HCTIONB3YIOT METAIUTHHINKATOPEI.

B MOMeHT mocTmXeHHs SKBHBAJCHTHOW TOYKH, KOT/Ia BECh KATHOH CBS3BIBACTCS TPWIOHOM b,
MOSIBJIAETCS OKpacka CBOOOJIHOTO MHAMKATOpPA, OTIMYAIOLIASCS OT OKPACKU KOMIUIEKCHOTO C HHUM
COE/IMHEHUSI.

Jnsg 9uCcTOTHI aHanmW3a AJIEMEHTHl TPYIIBl TOJYTOPHBIX OKCHIOB OTACISAIOT OCAKICHUEM
ypotpornHoM 110 4.6.1.

4.6.1 OTeneHue 3J1eMEHTOB I'PYIIIBI MOJIYTOPHBIX OKCHI0B YPOTPOIIHOM

4.6.1.1 Cpedcmea konmposis u écnomozamesibioe 0060pyoo8anue

DJIEKTPOIUIUTKA C 3aKPHITOH CIIUPAIBIO.

Munerka mo F'OCT 29227 unu o T'OCT 29228.

Crakansl BMecTuMOCThIO 150—200 Myt mo TOCT 25336.

Boponku no I'OCT 25336.

OubTpEI «Oenas JIeHTaY.

Kucnora conmsrast mo I'OCT 3118 mmotHOCTEIO 1,19, pactBop 1:3.

Kucnora azotnas o I'OCT 4461 nnoTtHocThiO 1,4.

Ammuak ol mo I'OCT 3760, 10 %-HbIil BOJHBINA pacTBOp.

VYporponuH papmakoneinsiid, 0,5- u 10 %-HbIi BOTHBIC PACTBOPHL.

Wupukaropuas Oymara Konro.

MeTtanamHANKaTOp KUCIOTHBIA XPOM TEMHO-CUHHUIA.

4.6.1.2 Ilopsiook nposedenus ananusa

Otbuparot nunetkoit 50 M1 GuIbTpaTa OT TUOKCHAA KPEMHHS, MTOIYYeHHOTO 110 4.4.2 HaCTOAIIETO
CTaH/apTa, ¥ IOMEINAIOT B CTAKaH.

B crakan no0GaBisiior 3—5 Kameib a30THOM KHCIOTHL, OpocaiorT Kycouek Oymarum KoHro u
HEWTpaIn3yloT aMMHAaKOM JI0 Hadyaja ee MOKPaCHEeHHsI.

[Tocne 3Tor0 HOOABISAIOT HECKOIBKO Kareb COSTHOM KucioTHl (1:3) mo mocurenus 6ymaru Konro
(MOXXHO HEHTPAIN30BaTh [0 TIOSIBIICHUS B3BECH U 3aTEM KUCIIOTON €€ pPaCTBOPHUTS).

ITpunuBatror 20 mMa 10 %-Horo pacTBOpa ypOTpONHHA M HarpeBaloT B TeueHue 10 MHUH IpH
temnepatype 80—90 °C, He noBoas pacTBop A0 kumeHHs. Kak Tompko 0cafok Koaryiumpyercs, ero
OT(UIBTPOBBIBAIOT 4epe3 (GuibTp «Oenas JeHTa» W mpoMeiBaloT TemubiM 0,5 %-HBIM pacTBOpoOM
YPOTpPOIIHHA.



4.6.2 Kommiekcomerpuyeckoe THTPOBAHHE OKCHIOB KaJbOMsl M  Maruus ¢
METAVIMHAUKATOPOM KHCJIOTHBIM XPOMOM TeMHO-CHHUM

Mero OCHOBaH Ha KOMIUIEKCOMETPUYECKOM THTPOBAHUM HMOHOB KJIbIMs M MarHus pacTBOPOM
TpwioHa b ¢ MeTalmIMHANKATOPOM KHCIOTHBIM XPOMOM TEMHO-CHHHM B OJHOH NpoOe C OJHUM U TeM
K€ MHIMKaTOpOM, HO TP pa3HbIX 3HaueHusx pH pactBopa.

4.6.2.1 Cpeocmea Koumpoas u 6CnomocamenbHoe 000pyoosanue

Kon6s1 Mepabie BMecTumocTbio 100 M u 1 11 mo 'OCT 1770.

IMunerxu no 'OCT 29227 unu no 'OCT 29228.

Bropetku mo 'OCT 29251 wmm mo T'OCT 29252.

Kon6s1 kornueckue BMectuMocThio 200—250 M o 'OCT 25336.

Hatpus ruapookucs (ruapokcun Hatpust) mo 'OCT 4328, 20 %-Hblil pacTBOp.

Caxapo3za no I'OCT 5833, 2 %-Hblit pacTBOD.

Kucnora conmsras mo 'OCT 3118, pactBopst 1:3, 1:5.

AMMoHn# xaopucTeii (xmopun ammonus) mo I'OCT 3773.

Ammuak Boanbii o 'OCT 3760, 25 %-Hblii pacTBOp.

Kanbiuii yrnexucinsiii (kapoonat kanbiust) 1o I'OCT 4530 wnu ctanmapTHBI 00paser H3BeCTHSKA.

Maruuii cepHOKHUCIBIN 7-BonHBIH (cynbgaT Marans) mo ['OCT 4523 unu crangapT-TUTP.

Crupt stunossiii o FOCT 18300.

WunukaropHas 6ymara Konro.

Ammuaunslii OydepHsiii pacTBOp:

pactBopsttor 70 T xopuaa ammoHus B 200 i Boabl, GUILTPYIOT, 1obaBistoT 570 mMa 25 %-Horo
pacTBopa aMMHaKa, 3aTeM J0OaBISIOT BOJBI 0 1 J1 1 TmaTensHO nepememuBaioT (pH pactBopa paBHO
10).

KucnoTHslil XpoM TeMHO-CHHUN METaIIMHIUKATOD:

pactBopsiroT 0,5 T KUCIOTHOTO XpoMa TeMHO-cuHero B 10 M1 ammuagaoro OyepHoro pactopa u
JI0OABIISAIOT ATHIIOBOTO crivpTa g0 100 mut.

Tpunon b mo T'OCT 10652, 0,025 M pactsop.

Tutp pacTBopa TpuiioHa b 1o okcuay Kanblusl yCTaHaBIMBAIOT 110 XMMUYECKH YHCTOMY KapOoHATy
KaJIbIMs WIM CTaHAapTHOMY oOpasiy wm3BecTHska. OteemmBaror 0,1 r BBICYmIEHHOTO KapOOHaTa
KaJbIXs WIN CTaHAApPTHOTO 00pa3iia M3BECTHAKA M BHOCIT B KOHHYECKYIO KOJOY BMECTUMOCTBIO 250
MJI, IpUIMBalOT 50 MII BOABI M OCTOPOXKHO HEOONBIIMMH 103aMH A00aBisitoT 15—20 M1 cosstHOM
kucinotsl (1:5). PactBop He#Tpanuzyror 20 %HBIM pacTBOPOM T'MAPOKCHAA HATPUS MO0 MHAMKATOPHON
oymare Konro mo cmabomemnounoit cpensl, modaBiusror 10 M m30biTka menmoun. 3ateM BHocsAT 10
Karelb WHAUKATOpa XpOMa TEMHO-CUHETO M THUTPYIOT PacTBOPOM TPWIOHA b 110 M3MeHeHHs1 po30BOH
OKpPAacK{ B CHPEHEBO-CHHIOIO.

Tutp pactBopa TpuioHa b o CaO, r/mi, onpenensor o Gpopmyie

= _mC , (15)
V-100

TJIe m — Macca CyXoil HaBecku KapOOHaTa KalbLHsl WM CTaHJapTHOTO 00pasiia, T;

C — conepxanne CaO B kapOOHATE KAJIBIUS WK B CTAaHIAPTHOM 00pasiie, %o;

V — o0beM pacTBopa TpwioHa b, naymiero Ha TUTpoBaHuUE, MII.

3a pe3ynbpTaT MPUHUMAIOT CPEAHEApUPMETHIECKOE TPEX THTPOBAHHUH.

Tutp pacTBOopa TpuiaoHa b 1o okcuay MarHus yCTaHaBIMBAIOT IO XMMHYECKH YUCTOMY Cyib(ary
maraust MgSO, - 7H,O wmu o crangapt-tutpy MgSO, - 7H,0. OteemmBator 0,1 T cynbhara maruus
Y BHOCSIT B KOHMYECKYIO KOJIOy BMecTUMOCThIO 250 mit, no6asstor 50 Mt Bopl, 10 My aMMHaqHOTO
OytepHoro pactBopa, 10 Kamemp WHAWKATOpa KHCIOTHOTO XpOMa TEMHO-CHHETO W THTPYIOT
pacTBOpOM TpHiIOHA b 10 M3MEHEHHs PO30BOM OKPACKH B CHHE-TOIIYOYIO.

Tutp pactBopa Tpuiona b mo MgO, r/mi, onpenesstoT o Gopmyiie

= _mC , (16)
vV, -100

rae m — macca HaBecku MgSO, - 7TH,0, 1;

C — cogeprkanune okcuaa maraus B MgSO, - 7TH,0, %;

V| — o0ObeM pacTBopa TpuIIOHa b, nayiero Ha TATPOBaHUE MarHUsI, MJI.

3a pe3ynbTaT MPUHUMAIOT CpeAHEapUPMETHYECKOE TPEX THTPOBAHUH.

4.6.2.2 Ilopsioox nposedenus ananusd

K ¢unprpary, nmomydenHomy mo 4.6.1.2, mocie OTHENECHHUS >IEMEHTOB TPYIMIIBI MOIYTOPHBIX
OKCHIIOB ypoTporuHoM mpuOaBistior 10 mi 2 %-Horo pactBopa caxaposbl, ecinu cofepxanne CaO B
npobe Oonbme 10 %, win 5 mi, ecnu conmepxanne CaO B mpobe He mpesbimaer 10 %. PactBop

TCaO

TMgO



OCTOPOKHO HeUTpann3ytoT 20 %-HbIM pacTBOPOM THIPOKCH]IA HATPHUA 110 MoKpacHeHust Oymaru Konro
u emne mo0aBisroT 10 M1 pacTBOpa THAPOKCHAA HATPUSL.

3areM mpHOABILIIOT BOABI A0 oO0mmero obosema mpubmmsurensHo 100 M ¥ mocie TIIaTeNbHOTO
MEPEeMEIINBAHISI PACTBOP BBIACPKUBAIOT 1—2 MUH U1t GOpMUPOBAHMS OCaaKa THAPOKCHIA MArHHS.
3arem npubapsioT 10 Kamenp pacTBopa MHIUKATOPAa KHCIOTHOTO XPOMa TEMHO-CHHErO U, CHJIBHO
nepeMeInBasi, MEIJICHHO THTPYIOT PAacTBOPOM TPWIIOHa b 10 mepexoga OKpacKd W3 PO30BOH B
HEU3MEHSIOIINICSI CHPEHEBO-CHHUM mBeT. s ompeneneHWs MarHWs TOCIE TUTPOBAHUS KaJbIWS
JI0OABIISAIOT B UCIIBITHIBAEMBIM PACTBOP S5 MJI COISTHOM KUCIOTHI (1:3), 4TOOBI TOTHOCTHIO PACTBOPHIICS
TUAPOKCHUJ MarHuvsd, XOopoiuo HNepeMelnBarOT U .CMbIBAIOT CTCHKU KOJ'I6I)I He60ﬂbHJI/IM KOJIMYECTBOM
BoAbL. PacTBOp mpu 3TOM MeHseT 1BET Ha po30BhIid. bymara Konro nomxHa octaBaThcst KpacHoi. Eciu
OHA ITOCHHEET, clexyeT 100aBuTh no Karute 20 %-Hblil pacTBOp THAPOKCHIA HATpHs, TOKAa OHA CHOBA
He mokpacHeeT. 3areM BBoAAT 10 i amMuauHoro OydepHOro pactBopa M MPOAOIKAIOT TUTPOBAHHE
TpuioHoM b 10 nepexona 1BeTa pacTBOpa 13 PO30BOTO B yCTOWYMBBIN CHHE-TOY0OI.

4.6.2.3 Obpabomka pe3ynrbmamos aHaiu3a

Maccosyro gomo okcnaa kansnus CaO, %, onpeaensior o Gopmyie

T
CaO:Ca—OVlOO, (17)
m

rae Tc,o — TuTp pactBopa Tprmiona b o CaO, r/mi ;
V' — obwem pacTBOpa TpwiioHa b, W3pacxo0BaHHOTO HA TUTPOBAHHUE OKCHA KAJBITHS, M ;

m — Macca HaBecKH, T.
Maccoryro om0 okcuaa maraus MgO, %, pacCUUTHIBAIOT 1O GopMyIie
Tymeo V
MgO =1 109, (18)
m

rae T MgO — tutp pactBopa tpuinona b mo MgO, r/mir;

V| — o0BeM pacTBopa TpuiioHa b, m3pacxomoBaHHOro Ha TUTpOoBaHue MgO, M

m — Macca HaBecKH, T.

AOGCOIIOTHOE JIONYCTUMOE PACXO’K/IECHHE PEe3YJIbTaTOB MapaUIeNbHBIX ONpPEACTICHHH COepKaHMs
OKCHJIA KAJIBITN W OKCHJIa MarHHS HE OJDKHO MPEBBINIATh 3HAUCHHH, YKa3aHHBIX B TAOIHIE 4.

Tabnwuia 4 B mporenrax
MaccoBas mos AOCOIFOTHOE IOy CTUMOE
PACXOXKJICHHE
OKxcHa KaJabIus:
1o 1,0 Bxitroy. 0,10
cB. 1,0» 50 » 0,15
»5,0» 10,0 » 0,20
» 10,0 » 40,0 » 0,30
» 40,0 » 80,0 0,40
OKcHUJ MarHus:
1o 1,0 Bkirou. 0,15
cB. 1,0»6,0 » 0,30
» 6,0 » 25,0 0,60

4.6.3 Omnpenejenne OKCHAOB KAJbUUS W MarHusi NpM HaIu4yuu B melOHe (rpaBuu)
coeJUHeHMII Mapranna

IIpu wamuumu B mpobe okcuaa Mapranna ceeime 0,2 10 2,0 % mo Macce coaepKaHue KabIlus
OTIPENIEISIIOT KOMIUIEKCOMETPUICCKIM THUTPOBAHHMEM C WHAWKATOPOM MYPEKCHIOM B TPHUCYTCTBUU
BOCCTaHOBHTEIISI — COJIIHOKHCIIOTO THAPOKCUIIAMHHA.

Meron He NpUMEHSETCS Ul ONpEleNieHUs] COICpKaHMs KalbLUs M MarHus NpU HaJIUYMU B
uccieayeMoM warepuane (mpobe) mapranna cpeime 2,0 % 1o Macce, KOTOPBIH HEOOXOAMMO
MPEIBAPUTEIHFHO OTICIUTD.

[Mpu mammumu B mpobOe okcmma mapranma no 0,2 % mo macce comep’kaHWe OKCHIOB KaJbLHS U
Marausi OnpenesstoT 1o 4.6.2.

4.6.3.1 Cpedcmea kormpoas u cnomozamenbhoe 060pyoosanue.

Kon6sr, mumeTku, 6ropetku 1o 4.6.2.1.

Harpus ruapooxucs (ruapokeun Hatpus) mo I'OCT 4328, 20 Y%-Hblii pacTBOp.

I'uapoxcunamuna rugpoxiopun no I'OCT 5456, 5 Y%-Hblit BOIHEII pacTBOD.



Hatpuit xnopuctslit (xsopua Hatpusi) mo OCT 4233.

Kucnora consnas no I'OCT 3118, 10%-Hb1i1 pacTBOp.

Mypekcun, cyxas cMech: | T Mypekcuaa CMEmHWBalOT ¢ 99 T HaTpus XIIOPUCTOTO (XJIopuaa
HATpH).

Tpunon b — conb auHarpuesas sTuwiaeHAMaMHH — N, N, N', N' — TeTPayKCYCHON KHCIIOTHI 2-
BozaHas no 'OCT 10652 — 0,05 M pactop. Tutp pactBopa Tpuiona b mo MgO ycraHaBnuBaroT 1no
4.6.2.1, Tutp pactBopa TpwioHa b mo CaO ycranaBnmBarT 110 4.6.2.1, IpH ’TOM BMECTO HHIMKATOPA
KHCIIOTHOTO XpOMa TEMHO-CHHETO NIPUMEHSIOT HHANKATOP MYPEKCHUI.

4.6.3.2 l[lopsook nposedenus anaiuza

K ¢unprpary mocne otneneHHs 3JIEMEHTOB TPYIIIBI MOJYTOPHBIX OKCHAOB MO 4.6.1 mpubaBisoT
1—2 Mi pacTBOpa rHAPOKCHIAMHHA THAPOXJIOPHIA, IEPEMENINBAIOT, J00ABIISIOT AUCTUIIIMPOBAHHON
Boael 1o 100 mu, 10—15 mu pacTBOpa THAPOKCHAA HATPHSA, CHOBA IEPEMENIMBAIOT M BHOCAT Ha
KOHYMKE LINaTeisi MypeKCHI. 3aTeM MEeIJICHHO TUTPYIOT pacTBOpoM TpwioHa b 10 mnepexoxna
MaJIMHOBOH OKPAcKH B (hPHOJICTOBYIO.

ITocne ompeneneHus KaablHs B TOW ke MpoOe ONMpenensioT MarHWi, MpeABApUTEIFHO M3MCHHB
OKpacKy MypeKCHJa IIyTeM BBEIEHHUS COJSHOM KHUCIOTBl. MarHuil TUTpPYOT TpwioHoM b ¢
WHMKAaTOPOM KHCIOTHBIM XpPOMOM TEMHO-CUHMM, KaK yka3aHo B 4.6.2.2.

4.6.3.3 Obpabomka pe3ynbmamos aHaiuza

O06paboTKy pe3yiabTaToB MPOBOAT 1O 4.6.2.3.

AOCOIIOTHOE OIMYCTUMOE PACXOXKIEHHE Pe3yJIbTaTOB MapajlIeNbHBIX ONpPEASICHUH COlepiKaHuUs
OKCH/Ia KJIBIMS ¥ OKCHJAa MarHusi He JOJDKHO NPEBBIIATh 3HAaY€HUH, yKa3aHHBIX B TaduLe 4.

4.7 Onpeoenenue cynvpamnoii u cyibhuonoi cepul

Conepxanue BpPEOHBIX CEpPOCOJEpXKAIUX TMpUMeceli B TOpHOW Topoxae, IneOHe (TpaBHM)
OTIPENIENISIIOT B CIIEAYIOIIEM MOPSIIKE.

[Mpn nanmmumm B TOpHOM mopone, mieOHe (rpaBuu) Cyab(paTHBIX W CYIb(QUAHBIX COEITUHEHHH
OTIPEZICTISIIOT 00IIee COAEpKaHWE Cephl METOJaMH BECOBOTO WIJIM HOJOMETPHYECKOTO THTPOBAHUS,
3aTeM — coJepXkKaHHe Cyib(aTHOI cepbl M IO UX PAa3HOCTH BEIYMCIAIOT COIEpKaHUe Cyab(uaHOi
cepbl. [Ipy Hanuuuu B TOpHOI mopoje, meOHe (TpaBUH) TONBKO CYNb(GATHBIX COEIMHEHUH olliee
COJIepKaHNe CEePhl HE ONPEENSIOT.

4.7.1 Onpenesienne 001IEro CoJAePKAHUS CePbl BECOBLIM METOI0M

BecoBoil MeTOn OCHOBaH Ha pa3lOKEHUH HABECKM CMECBIO a30THOM U COJSHOM KHCIOT C
HOCIIEAYIONIIMM OCaKIEHHEM Cephl B BHJE CyJIb(aTa Oapus U ONPEeAEICHNEM MacChl IIOCTIEIHETO.

4.7.1.1 Cpedcmea konmpona u 6cnomozamenvHoe 0oopyoosanue

Becel ananmutnueckue nmo 'OCT 24104 ¢ norpemHoctsio uzmepenus +0,0002 r B3BemmBaHus.

Yamku dapgoposeie nuamerpoM 15 cm mo 'OCT 9147. CrakaHbl CTEKISTHHBIE BMECTHMOCTHIO
100,200, 300, 400 ma mo 'OCT 25336.

[eus mydenbHas, obecrieunBaromias Temmeparypy Harpesa 900 °C.

Turmu dapdopossie o 'OCT 9147.

Oxcukarop o 'OCT 25336. banst BoasHas.

OunbTpbl 6E3BOJIBHBIC: KPACHAS JICHTa» U «CHHSAS JICHTa.

Kanbuumii xmopuctseiii (xsopun kaibius) mo [OCT 450, npokanennsiii mpu Temmeparype 700—800
°C, 11 3alIOJTHEHUS YKCUKATOpA.

Kucnora azotnas mo 'OCT 4461.

Kucnora comsinas mo 'OCT 3118.

Ammuak Boansbiit mo 'OCT 3760, 10%-Hb1i1 pacTBOp.

Bapus xnopun (xsopun 6apust) no 'OCT 4108, 10 %-Hs1ii pacTBOp.

WNunukarop MeTHIIOBBIN oparxeBblit, 0,1 %-HbIi pacTBOp.

Cepebpo azorHOKHCcH0e (HUTpaT cepedbpa) mo 'OCT 1277, 1%-HsIit pacTBOp.

4.7.1.2 [lopsiook nposedenus anaiuza

HaBecky wmaccoit 0,5—2 r momemiamoT B CTEKISHHBIA cTakaH BMecTUMocTbio 200 M wiu
thapdopoByro HamIKy, CMaYMBAIOT HECKOIBKIMH KAIULIMH TUCTHLIMPOBAHHOW BOIBI, mobaBisror 30
MJT @30THOH KHCIIOTHI, HAKPBIBAIOT CTEKJIOM, OCTaBISIIOT Ha 10—15 MuH.

[Tocne okoHuaHusi peakuuu a00aBisIOT 10 MJI CONSHOM KHCIOTHI, NEPEMEIINBAIOT CTEKIISTHHON
MaJIOYKOM, HAKPBHIBAIOT CTEKJIOM M CTaBsIT CTakaH (JaIiky) B BoJsgHyto Oanto. Yepes 20—30 mMuH mocie
MPEKpaIIeHNs BBIICICHUSI OYphIX MAapoB OKCHIA a30Ta CTEKJIO CHUMAOT M BBHIIIAPUBAIOT COAEPKUMOE
CTaKaHa WIN YalllKH JOCyXa.

[Tocne oxyakAeHUs OCTATOK CMa4ynBAIOT S—7 MJI COJISTHOM KHCIIOTHI M CHOBA BBINIAPUBAIOT JI0CYXa.
Onepauuio NoBTOPsIOT 2—3 pasa, gonuBas 50 MJI ropsiueid BOJbI U KUISATAT JO MOJTHOTO PACTBOPEHUS
coJent.



Jlist ocakJeHUsl 3JIEMEHTOB TPYIIBI MOJYTOPHBIX OKCHIOB B PAacTBOp NOOABISAIOT 2—3 KarulH
MHIMKAaToOpa METHIIOBOTO OpAaH)XEBOTO, IOJNMBAIOT pacTBOp aMMHaka [0 Ilepexojia OKpacKH
WHAWKATOPA U3 KPACHOW B KENTYIO W MOSBICHUS 3amaxa aMMuaka. Yepe3 10 MUH CKOaryIHpOBaHHBIN
0Ca/IOK TOJYTOPHBIX OKCHJOB OT(UIBTPOBBIBAIOT Yepe3 (GUIBTP «KpacHas JIeHTa» B CTakKaH
BMecTHMOCTBI0 300—400 M. Ocaiok MPOMBIBAIOT TEIUION BOJOW C T00aBJICHUEM HECKOJIBKHX Karelb
pactBopa ammuaka. K ¢uibTpary 100aBisIOT CONSHYIO KHCIIOTY 0 Hepexojia OKpackdh pacTBopa B
PO30BEIIf IBET B OOABISIOT €Ile 2— 5 MIT KACIIOTHI.

OunpTpaT pazbaBisIoT Boxoi 10 06sema 200—250 mut, HarpeBaroT A0 KUICHUS U BIMBAIOT B OJUH
npuem 10 M1 ropsiuero pactsopa xJjopuia 6apus, nepeMennBaoT, KUISTAT pacTBop 5—10 MuH.

PacTBOp ¢ BBIJENMBIIMMCS OC3/IKOM CTaBSIT B TEIUIOE MECTO Ha 2—3 4, MOMYCKAeTCsl OCTAaBIATH
pacTBOp OO CIEAYIOIIEro IHS, 3aT€M OCAJOK OT(MIFTPOBBIBAIOT HYepe3 IUIOTHBIN (QDHUIBTP «CHHSA
JIeHTa» U IpoMbIBaroT 10 pa3 HeOOIBIITNMH TOPIIMSIMUA XOJIOIHOM BOJBI 10 yIAIEHUS XJIOPHUI-HOHOB.

[TonHoTy ypmaneHus XJIOPHI-WOHOB IPOBEPSIIOT 0 PEAKLUM C HUTPATOM cepedpa: HEeCKOJIbKO
Kanesnb (GUIbTpaTa MOMEIAI0T Ha CTEKNIO U J00aBisioT Karwmo 1 %-Horo pacTBopa HUTpaTa cepedpa.
OTtcyTcTBHE 00pa3oBaHMs OEIIOTO 0CaaKa CBHIETEIBCTBYET O IMONHOTE YOATCHHUS XJIOPUA-HOHOB.

B dapdopoBblit THrenb, IpenBapuUTENbHO MPOKATICHHBIH 0 MOCTOSHHOW MacChl IIPU TEMIIEPaType
800—S850 °C, momemaroT 0cagoK ¢ (QHIBTPOM, BBICYIIHBAIOT, O30JIIOT, M30eras BOCIUIAMCHEHUS
(WIbTpa, W MPOKATMBAIOT B OTKPHITOM THUTJIC IO IOJHOIO BBITOpaHWsS (QWIBTPA, a 3aTeM Ipu
temneparype 800—850 °C B reuenne 30—40 mMuH.

[Tocne oxmakaeHUsI B SKCUKATOPE THTENb C OCaJKOM B3BEUIMBAIOT. IIpokannBaHe TOBTOPSIOT 110
TIOJTy4eHHs] IOCTOSTHHOW Macchl. J[iis onpenesienust coliepkaHus cepbl B UCTIONB30BAHHBIX JUIS aHAIH3a
peakTuBax MapauIeNbHO C aHAIN30M MPOBOMAT «TiIyXxoi» omblT. KommuectBo cynbdarta Oapus,
Hal/IecHHOE «TIyXHUM» OMBITOM, BBIYHTAIOT M3 MAacChl cynbdaTra Oapusi, NOIYYeHHOUW IPH aHAIIN3e
POOBI.

4.7.1.3 Obpabomxka pe3yrbmamos anHaiu3a

Oo6mee comepxkanue cepbl SO; o6y , %0, B Iepecuete Ha SOz OMPeerstoT 1o GopMyIie

- 0,343
S0 = 2B g, (19

TJie 71 — Macca HaBeCKH, T;

m; — Macca ocajika cyibdara 6apus, T;

m, — Macca 0caJika Cynbdara 6apusi B «TITyXOM» OIIBITE, T;

0,343 — koo dunment nepecuera cybpara 6apus Ha SO; .

AGCOIOTHOE JIOITYCTHMOE PAaCXOXKICHUE pe3YJIbTAaTOB MapauIeNbHBIX OINPEICTICHUH HE JOJIKHO
NPEBBINIATh 3HAYCHUM, YKa3aHHBIX B Ta0JHIe 5. B ciiydyae MpeBhIMICHHS aHAIU3 CIIEAyeT MOBTOPUTH JI0
HOJIyYEHHs TOITYCTUMOT'O PACXOXKICHHSI.

Tabuuna 5 B npouenrax
Oo1iee comepKaHue Cephl AOCOJIFOTHOE JIOITyCTUMOE
pacxoxIeHNE
o 0,5 Bxirou. 0,10
Cs.0,5» 1,0 » 0,15
» 1,0 0,20

4.7.2 Onpenesienne 001Iero coAepKaHus cepbl METO0M HOAOMETPUYECKOr0 TUTPOBAHMS

MeTo1 OCHOBaH Ha CKMTaHUM HABECKU B MOTOKE YIJIEKHCIOTO ra3a mpu Temnepatype 1300—1350
°C, morsnomennn Beiersitomerocs SO, pacTBOpoM ioma M THTPOBaHWH PacTBOPOM THOCYIb(haTa
HaTpus N30BITKA HO/1a, HE BOIIEAIIETO B PEAKIUIO ¢ 00pa30BaBIIEICS CEPHUCTON KUCIOTOM.

4.7.2.1 Cpedocmea koumpoas u 6CnomocamenbHoe 000pyoosanue

YcraHoBKa JUIsl ONpesieNieHHs CoAepKaHus cepbl (PUCYHOK 1).

Munerku mo I'OCT 29228.

Broperku mo 'OCT 29252.

Hatpwuii ceproBaTrCTOKHCTBIH (THOCYIB(AT HaTpus) S-Bogusrii mo ['OCT 27068, 0,005 H pactsop.

Harpuii yraexucuneiii (kapoonar Hatpust) mo OCT §83.

Kanuit nByxpomoBoxwuciblii (buxpomar xamust) no 'OCT 4220, crangapT-Tutp.

Kpaxman pactBopumsiii mo 'OCT 10163, 1 %-HbIid pacTBOD.

Moz o TOCT 4159, 0,005 H pactsop.

Kanuit vonucrstit (Hoana kanus) mo FOCT 4232.

Kucnora cepnast mo 'OCT 4204, 0,1 H pactBop.



1 — GaJuTOH C YTIIEKUCIIBIM ra30M; 2 — IPOMBIBHASI CKIISTHKA € 5 %-HBIM pacTBOPOM cyibdara
Menu; 3 — IMPOMBIBHASI CKIITHKA € 5 %-HBIM pacTBOPOM II€pMaHraHaTa Kanus; 4 — KOJIOHKa C
MIPOKAJICHHBIM XJIOPHJIOM KaJIbIIMsl; 5 — PE3MHOBBIE MMPOOKH; 6 — 3/IeKTpudecKas TpyOdaTas meub ¢
CHWJINTOBBIMH CTEPXKHIMH, OOecIieunBaroiias remneparypy Harpesa 1300 °C; 7 — dapdopoas TpyOka
JUISL TIPOKJIMBaHUS JUIMHON 70—75 MM, BHyTpeHHUM quameTrpom 18—20 mm; 8 — dapdoposast
nogouka Ne 1 (mmHa 70, mmpuna 9, BeIicoTa 5S—7 MM) i dapdopoast mogouka Ne 2 (mmHa 95,
mmpuna 12, Beicota 10 Mm) mo 'OCT 9147; 9 — xpan; 10 — mornoTutenbHeIH cocyn; 11 — GropeTka
C pacTBOpOM iona; 12 — OropeTka ¢ pacTBOPOM THOCYNb(haTa HaTpUs

Ilpumeuanue — Bce dYacTHM YCTaHOBKM COCIMHEHBI PE3WHOBBIMH TpyOKamu BCTBIK. Jliist
MPE0TBPALICHUs] 00TOpaHUsl PE3MHOBBIX MPOOOK BHYTPEHHIOIO TOPIEBYIO MOBEPXHOCTH 3aKPHIBAIOT
acOeCcTOBBIMHU MPOKJIIaJKaMH.

Pucynoxk 1 — Cxema yCTaHOBKH JUIS OTIPEICICHUS COAEP)KAHUS CEPBI

4.7.2.2 [lopsook no02omosKu K npo6e0enuIo anaiusa

4.7.2.2.1 Ilpuroronenue 0,005 H pactBopa THOCYIb(aTa HATPHS

Jns mpurotoBieHUs pacTBopa THOCyib(ara HaTpus 1,25 r Na,S,05; - H,O pactopsitor B 1 1
CBEKEMPOKUIITYCHHOW TUCTHITUPOBAHHOW Bonbl M mpubamistoT 0,1 T xapboHaTta HaTpus. PacTBop
MepeMennBaT U octapisitoT Ha 10—12 aH., mocne yero ompenenstor ero Tutp no 0,01 H pacteopy
Ouxpomara KaJusi, IpUrOTOBJICHHOMY U3 CTaHJIapTTUTpa.

Jnsa ompeneneHus THTpa pacTtBopa Trocyibdara Hatpust k 10 M 0,01 H pactBopa OGmxpomara
kamus nob6asisror 50 mu 0,1 H pactBOpa cepHOM KHCIOTHI, 2 T CyXOro Hoauna Kajaus U THTPYIOT
MPUTOTOBJIEHHBIM PaCTBOPOM THOCYJIb(aTa HATPHs 10 COJIOMEHHO-)KENTOTO IBeTa. 3aTeM J00aBIIsIoT
HECKOJIbKO Kamelb | %-Horo pacTBopa Kpaxmaia (pacTBOp OKpAIIMBAETCsl B CHHHUN LBET) M THTPYIOT
IIo obecIiBeYnBaHMS PAcTBOPA.

Koappuuuent mnompaBku k tutpy 0,005 H pactBopa TuocynbdaTa HATpusi ONPENENsIOT MO

hopmyie
(20)

rne 10 — o6wem 0,005 H pacTBopa Ouxpomara Kajius, B3sATOTO JJIsl TUTPOBAHHMS, MIT;
H K,Cr,0, — HOPMaJIBHOCTL PaCTBOPa OMXpOMATa Kalus;

V— oobem 0,005 H pactBopa THOCYNIb(aTa HATPUS, H3PACXOA0BaHHOTO Ha THTpoBanue 10 v 0,01
H pactBopa OuxpomaTa Kaus, M,

Hya,s,0, — HOpManbHOCTB pacTBOpa THOCY IbaTa HATPHSL.

[IpoBepky TUTpa TMPOBOIAT HE pexke oaHOro paza B 10 cyTt. PactBop THOCynb(haTa HATPUS XPAHIT B
TEMHBIX OYTBIISIX.

4.7.2.2.2 Tlpurorosnenue 0,005 H pactBopa iioga

Hnst mpurotoBienust pactBopa Homa 0,63 r Kpuctammumueckoro Hoza u 10 r Hoaupma kanus
PaCcTBOPSIOT B 15 MIT QUCTHILTHPOBAHHON BOIBI. PacTBOp mepeHoCAT B MEPHYIO KOJIOY BMECTHMOCTEIO
1 71 ¢ Xopo1Io mpUTEPTOit MPOOKOA, JONMUBAIOT BOJOW A0 METKH, IEPEMELINBAIOT U XPAHAT B TEMHOTE.

THUTp NPUTOTOBJIEHHOTO pacTBOpa #Ho/a YCTaHABIMBAIOT [0 THTPOBAHHOMY PacTBOpPY THOCYJb(daTa
HaTpusl, IPUTOTOBJIEHHOMY 10 4.7.2.2.1.



10 mi 0,005 H pactBopa #ioma tutpyrot 0,005 H pactBopoM THOCY/Ib(aTa HATPUS B MIPUCYTCTBUH
Kpaxmaia.
Koaddrmment monpasku k tutpy 0,005 H pactBopa fioa onpenemnsioT mo Gpopmyie

VNa,3,05 “KNa,s,05 “HNass,0,
, 21
10H

rae Vy,s,0, — ©o0sem 0,005 H pacrBopa THOCymbata HATpusi, M3 PAcCXOIOBaHHBI Ha

TUTPOBaHKE pacTBOpa Hoxa, MJ;
KNa,s,0,— ko3 dunuent monpaeku 0,005 H pacTBopa THOCYIB(aTa HATPHS,

H\a,s,0, — HOPMAIILHOCTB PaCTBOpPa THOCYIIb(haTa HATPHSL;

10 — obweM pacTBOpa Hoxaa, B3ATOrO ISl TATPOBAHUS, M,
H, — HOpmanbHOCTB pacTBOpa foa.

4.7.2.3 Ilopsanok MpOBEACHUS aHAIH3a

[lepen maganom paboTHI HarpeBarT meyb A0 TeMuepaTypsl 1300 °C u mpoBepsIOT TePMETHIHOCTD
yCTaHOBKH. Il 3TOrO 3aKpbIBAalOT KpaH Iepe]] MOTTOTUTENbHBIM COCYJOM U IyCKAOT YTJIEKUCIBIH
ra3. [IpekpaleHne MpoXoKACHUs My3bIPHKOB Ta3a uepe3 MPOMBIBHYIO CKIITHKY CBHIETEILCTBYET O
TepPMETUYHOCTH YCTaHOBKH.

Omnpenensitor  Ko3¢unuent K, ycTaHABIMBAIOIMA COOTHOIIEHHE MEXIYy KOHIIEHTPalUsIMH
pacTBOpa Hozna u THocynbdaTa HaTpus. Uepes ycTaHOBKY INPOIYCKAIOT YIJICKHUCIIBIN ra3 B Te4eHHe 3—
5 MUH, HATIOJHSAIOT MIOTTIOTHTENBHBIHA COCY Ha */3 BOJOM. U3 GlopeTkH HanuBaroT 10 MI THTPOBAHHOTO
pactBopa Hona, nobaBisitoT 5 Mir 1 %-HOro pacTBopa Kpaxmaia ¥ THTPYIOT PacTBOPOM THOCYJb(ara
HaTpHs 10 obecrBeunBaHust pacTBopa. KoadGHIMEeHT COOTHOMEHNST KOHIIEHTPAINii pacTBOPOB Hoxa 1
tuocynbdara Harpus K paBeH cpenHeMy 3HAa4YeHHIO M3 Tpex onpeneneHuil. Koadduipent
COOTHOUICHHsI KOHHEHTpauuii K B 11a0OpaTOPHBIX YCIOBUSIX OIPEAEISIOT €KEeIHEBHO Iepes
WCTIBITAaHHUSIMH.

Haecky wmaccoit 0,1—1,0 T momMermaroT B TpeIBapUTEIBHO MPOKAJICHHYI JOAOYKY. B
MOTJIOTHTENBHBINA cocy 3annBatoT 250—300 M TUCTHITUPOBAHHON BOABI, JOOABIISIOT OTMEPEHHBIN
OropeTkoi 00beM pacTBOpa ioa 1 5 MJI pacTBOpa KpaxMaia U MePEeMEIIMBAIOT IIOTOKOM YTJIEKHUCIOr0
rasa.

Jlonouky ¢ HaBeCKOW C MOMOLIBIO KPHOUKA U3 KApPOCTOMKOW MPOBOJIOKH MOMEUIAIOT B Pa3orpeTyro
TpyOKy (CO CTOPOHBI MTOJa4X YTIEKHCIIOT0 ra3a). 3aKphIBaOT TPYOKy MpoOKOil M MOJArOT YTIIEKUCIBIN
ra3 (ckopocts nojgauu 90—100 my3sIpbKOB B 1 MUH).

Hagecky mpokanmBaror 10—15 muH, criens 3a TeM, 4TOOBI pacTBOP B IMOTJIOTHTEIBHOM COCYIC
COXpaHSJ CHHIOIO OKpPAacKy. 3aTeM pacTBOp B IIOTJIIOTUTEIHHOM COCyJe (MIBTPYIOT pPacTBOPOM
THOocynb(aTa HaTpus OO obeciBedMBaHUS pacTBopa. [lociie OKOHYAaHWS TUTPOBAHHMSA M3BIEKAIOT
JIOZI0YUKY U3 TIeYH, CTApasiCh HE 3arpsi3HUTh CTEHKU (appopoBOi TpyOKH OCTaTKaMH HABECKH.

B mornoTuTenbHBINA coCcy, MPOMBITHIH BOJOH, HAJIMBAIOT HOBYIO HOPILMIO BOJBI, pacTBOpa iona u
Kpaxmaia.

4.7.2.4 Obpabomxka pe3ynrbmamos auaiu3a

MaccoByro pomo oormiero coaepxxanusi cepbl SOj o6y , %, B mepecuere Ha SO; ONpENeNsoT Mo
¢dopmyne

(V-KV)T,;, /SO,

SO 306m = - 100, (22)

rae V— obweM pacTBopa Hoaa, B3ATOrO ISl TATPOBAHUS, M,

K — k03 punueHT COOTHOIICHU KOHIISHTPAIMKA pacTBOpa Hoa U THOCYJIb(haTa HATPHUS;

Vi — o0BeM pacTBOpa THOCYNb(aTa HATPHS, U3PACXOJOBAHHOTO HA TUTPOBAaHUE M30BITKA HOMa, HE
BCTYTIUBIIETO B PEAKIIUIO, MIT;

m — Macca HaBEeCKH, T;

T, /SO; — tutp 0,005 H pacrsopa iona no SO;, onpexnensiercs o popmyiie

T,, /805=K,, 0,0002, (23)

rie Ky — koo durment nompasku k Tutpy 0,005 H pactBopa #iona, paccuutanHbIi 10 popmyIie
21;

0,0002 — xonuyectBo SO;3 cooTBercTByMOMIEe 1 mit 0,005 H pactBopa iona, T.

AGCOIOTHOE JIOITYCTHMOE PAaCXOXKICHHE pE3YJIbTaTOB MapaUIeIbHBIX ONPEAEICHUN HE JOJDKHO
TIPEBBIIIATH 3HAYECHHUH, YKa3aHHBIX B Tabnmie 6. B ciygae mpeBbIeHNsT pacX0XKICHHUS OMBIT CIEIyeT




MOBTOPHUTH 0 MOJYUCHUA OOIYCTUMOI'O paCXOXKIACHUA.

Tabmuma 6 B mpornerTax
Maccosast gomnst SO; AOGCONIOTHOE TOITyCTHMOE
pacxoXxaeHUEe
Jo 0,5 Bkrou. 0,05
Cs.0,5» 1,0 » 0,15
» 1,0 0,20

4.7.3 Onpenenenue cyjab(paTHoi cepbl

MeTo1 OCHOBaH Ha pa3JIoKEHUH HABECKU COJITHOM KUCIOTOM € OCIEAYIOIUM OCaXACHUEM CEPhI B
BUjIe cylibdara Gapus ¥ ONpeieIeHHH MaCcChl TOCIIEHErO.

4.7.3.1 Cpedcmea konmpoust u 6CnomozamenbHoe 060py0osanue

Jlis mpoBeeHNs aHAIK3a MIPUMEHSIOT allllapaTrypy, PeakTHBBI U PacTBOPHL, yYKa3aHHbBIC B 4.7.2.1, a
Takxke comsHyto kucinoty o 'OCT 3118 (pactBop 1:3).

4.7.3.2 [lopsidoox nposedenusi anaiusa

Hagecky maccoif 1 r momemniatoT B crakad BMeCTUMOCTbI0 100— 150 Mu1, IPUKpPHIBAIOT CTEKJIOM U
nmobasisror 40—50 M1 constHOM KucnmoThl. [locie mpekpaieHus BBIACICHUS Ty3BIPHKOB ra3a CTaBsT
CTakaH Ha IUIATKY W BBIACPKUBAIOT NpH ci1aboM KumeHnd 10—15 mmH. OcakgaroT MOIyTOpPHBIE
OKCHUbI, 100aBiIsisa 2—3 Karuid UHIUKATOpa METHIIOBOIO OPAHKEBOTO U JIOJIMBasi PACTBOP aMMHaKa /10
nepexoja OKpacku MHJMKATOpa U3 KPaCHOW B JKENTYIO U IOSIBJICHHUS 3amaxa ammuaka. Yepes 10 mun
0caloK OTGHUILTPOBBIBAIOT. OCagoK MPOMBIBAIOT TEIION BOAOW ¢ H0OaBIEHHEM HECKOJBHKHUX Karlelb
pacTBOpa aMMHaKa.

QunbTpaT HEUTPAIU3YIOT COJSHOM KHCIOTOM [0 IEpeEXOoAa OKPACKHM pacTBOpa B PO3OBYIO U
JIOJIUBAIOT €Ille 2,5 MJI KHCIOThL. PacTBOp HarpeBaroT 0 KUIEHUS U [00aBISIOT B oauH mpueM 10 mit
TOpSYEro pacTBopa xJopuia Oapus, MEPEeMENIMBAIOT, KUIATIT pacTBOp 5—10 MUH W OCTaBISIOT
pacTBOp C BBIICTUBIIAMCS OCagKoM Ha 2—3 4 (momyckaeTcs a0 ciemyromero mas). Ocamok
OTGWIBTPOBBIBAIOT HYepe3 TUIOTHBIA (PUIBTP «CHHSAA JIeHTa» W TpombiBatoT 10 pa3 HeOONbIIMMU
nopuussMu XOHOHHOﬁ BOJIbI 10 YAAJICHUA XJIOPHUI-UOHOB.

[TonHOTy ynmaneHWs XJIOPHI-WOHOB IPOBEPSIIOT 0 PEAKIUH C HUTPATOM cepedpa: HECKOJIBbKO
Karenb (UIbTpaTa MOMEIAI0T Ha CTEKNIO M J00aBisIoT Kamwmo 1 %-Horo pacTtBopa HATpaTa cepedpa.
OtcyTtcTBHE 00pa30BaHMs OENOro 0Ca/iKa CBHICTENLCTBYET O TIOJIHOTE yIAJICHUS XJIOPU/I-HOHOB.

B dapdopoBblit THrens, TpenIBapUTENbHO POKATIEHHBIH 0 MOCTOSHHOW MacChl IIPU TEMIIEpaType
800—S850 °C, momemarT 0cagoK ¢ (QIIBTPOM, BBICYIIHUBAIOT, O30JIOT, M30eras BOCIUIAMCHEHUS
(uIbTpa, W TPOKATMBAIOT B OTKPHITOM THUTJIE IO IOJHOTO BBITOpaHWS (WIBTPA, a 3aTeM Ipu
temneparype 800—850 °C B reuenne 30—40 mMuH.

[Mocne oxiaxIeHns1 B SKCHUKATOPe THUTENb C 0CAJIKOM B3BeIIMBArOT. [IpokanBaHue HOBTOPSIOT 10
TIOJTyYeHHS TIOCTOSTHHON MacChl.

[MapannensHO ¢ aHATM30M TIPOBOMST «TITyXoi» ombIT. KommdecTBo cynmbdara Oapus, HaIeHHOE
«TIIyXHM)) OTIBITOM, BBIYUTAIOT U3 MacChl CyJib(haTa Oapusi, HOIyUYEHHOTO TP aHaK13e IPOObI.

4.7.3.3 Obpabomxka pe3yromamos aHaiu3a

Conep:xanue cynbpaTHOH cepbl SO3 cympar, 0, B epecdeTe Ha SOj3, onpefensoT no hopmyie
(m; —m,)0,343 (24)

m

TJIe m| — Macca ocajika cyjbdara dapus, T;

m, — Macca 0caJika Cyib(ara 6apusi B «TITyXOM» OIIBITE, T;

0,343 — koadunmeHT epecyera cynbdara Oapus Ha SO;

m — Macca HaBEeCKH, T.

AGCOIOTHOE JIOITYCTHMOE PAaCXOXKICHUE Pe3YJIbTaTOB MapajuIeNbHBIX OINPEIETICHUH HE JOJIKHO
MPEBEIIATh 3HAYCHUH, YKa3aHHBIX B Ta0muIe 7. B ciydae mpeBEIIICHUs] PACXOXKICHUS OMBIT CIEIyeT
MOBTOPHUTH 10 MTOTYYSHHS JOITyCTUMOTO PACXOKICHHS.

SO 3cynbdar — 100 >

Tabnuua 7 B npouenrax
Maccosas 10714 SOj3 cympar AOCOIOTHOE JIOITYyCTUMOE
pacxoxIcHue
Jo 0,5 Bxirou. 0,10
Cs.05»1,0 » 0,15

» 1,0

0,20




4.7.4 Onpenenenue cyjab(puaHou cepsl

Conepxanne cynb@umHoit cepbl SOz cymgus ONPENENAIOT MO PA3HOCTH MEXAY OOIIMM
conepxanneM cepsl (4.7.1) u comepxkanueM cyibdatHoi cepsr (4.7.3). .

4.7.4.1 Obpabomxka pe3ynbmamos anaiu3a

Cogeprxanue cynbGuaHOH cepbl SO3 cympur, Y0, B epecyeTe Ha SO; oNMpeaensioT o dpopmye

SO3 cymeun SOS obu — SO3 cynbdhars (25)

rae SO; o6 — 00IIee conepxanue cepsl B mepecuere Ha SO3 , %;

SO3 cymgar  COAEPIKAHME CYTb(hATHOH cephl B IepecueTe Ha SOs, %.

Cogeprxanue CynbOUIHON CEPBI S cyppur Y0, B IEPECUETE HA S ONPEAEISIOT Mo hopMmyre

S cympdun 0,4 - SO3 cymbdums (26)

rae 0,4 - kospduuuent nepecuera SO3 cympuz HA S cymppun 3

SO3 cympun — COAEPIKaHUE CYNbOUIHOI Cephl, ONpeeNeHHoe TI0 (hopmyIie 25.

4.8 Onpeoenenue oKkcuo08 Kanusa u HAMPUA

Merto OCHOBaH Ha W3MEPEHWU MHTEHCUBHOCTH W3JIyYEHUS JIMHUK 3JIEMEHTOB, 00pa3yIoInXCcs B
IUIAMEHU TOpPSIIMX Tra3oB (MpomaH-OyTaHOBOW CMeCH) MW BO3[yXa IIpH BBEICHHH B HETO
aHAM3UPYEMOTO PAacTBOpa M PACTBOPOB CpaBHEHWS. VIHTEHCHBHOCTh H3IIyYCHHUS JIMHUM HaTpHA
MU3MEPSIOT Tpu AiuHe BOJHBI 590 HM, kamus — mpu 770 HM. [ pacueTa comepaHus HATPUSI U
KaJusi MOJb3YIOTCS TPaayHMpOBOYHBIMU rpadukaMu. [IpucyTcTBHE B pacTBOpe AlllOMHHUS, JKele3a,
MarHus He BIMSET HA OIpeJNeliCHHE COMACp)KaHWs INEJIOYHBIX OKCHJIOB. BiusiHMEe Kamblus Ha
OTIpEZICTICHNE HATPHS YCTPAHAIOT BBEJCHHUEM B 3TAJIOHHBIE PACTBOPHI XJIOPHIA KaJIbITHSL.

4.8.1 CpeacTBa KOHTPOJISI M BCIOMOraTeIbHOe 000py/10BaHHe

Becs! ananutnueckue o 'OCT 24104.

doTomeTp TuIaMeHHbIH, paboTaloKi Ha MPONaH-0yTaHOBOH CMECH.

[Meur mydenpras, obecreunBaromas temmepatypy (1000+50) °C.

Bans BonsiHas win ecyanasi.

Kon6sr mepasie mo I'OCT 1770 BmectumocThio 100 M u 1 11

Yamxu maatuHoBele o ['OCT 6563.

Crakansl BMecTuMOCThIO 50 Mu1 o TOCT 19908.

Kucnora cepras mo 'OCT 4204 miotHOCTRIO 1,84.

Kucnora ¢ropucroBonopoanas (ruiaBukosas) no TOCT 10484,

40 %-HbIi pacTBOp.

Harpuii ceproxucnsiii (cynsdar vatpust) no ['OCT 4166.

Kanmii ceproxucnsrit (cynpdar kamust) mo [OCT 4145.

Kucnora consnas mo I'OCT 3118, pactBop 1:5.

Kanpuwmii yrnexucosiii (kapoonat kaneuust) no 'OCT 4530.

TuroBoit pactBop Hatpus U kanus (pactBop A), conepxkammuii 2,0 r Na,0O n 2,0 r K,O B 1 71, 4,583
T Na,SO,4 1 3,7 T K,SO,4 pacTBOpSIOT B MEpHO# KOI0€ BMECTUMOCTHIO | II.

TumoBoii pactBop kanbuus (pactsop b), comeprkammit 0,25  CaO B 1 11, 0,4555 1 BBICYIIIEHHOTO
YIJIEKUCIIOTO Kalbliusl (KapOoHaTa KajbLWs) MOMEMIAloT B MEPHYI0 KOJOy BMECTUMOCThIO 1 I,
no6asisror 200 M3 BOJIBI M OCTOPOXKHO HEOOJBLIMMH J03aMH IpHOaBisiioT 45—50 M1 consHOM
KucoTHI (1:5). 3aTeM comepKuMoe KOJIOBI JOBOAAT BOIOH IO METKH.

IIpuroroBieHne ITAJIOHHBIX PACTBOPOB H NMOCTPOEHNE ITPAAYHPOBOYHBIX rpapuKkoB

I[Tpu onpexneneHny HATPUS U KaJKs HA IUIaMEHHOM (oToMeTpe (POTOMETPUPYIOT CEPHIO ATAIOHHBIX
PacTBOPOB C M3BECTHBIM COJICP)KaHUEM HATPUsl U Kalusl, B KOTOPBIX KOJMYECTBO KaIBIHS TOYTH TaKOE
e, Kak B aHaJIM3upyeMoM Matepuane. Ecim okcnma Kamplust B mpobe He Oomee 1 %, mms
MIPATOTOBJICHHST 3TAJIOHHBIX PACTBOPOB HCIOJB3YIOT THIIOBOM pacTBOp, HE COJCpXKAMIMi KaabLWil
(pactBOp A).

B 1siTh K010 BMECTHMOCTBIO | J1 HaJMBaIOT pacTBOP A B KOJIMYECTBE, YKa3aHHOM B Tabuuie 8, u
JO0aBISIFOT ANCTUIIMPOBAHHON BOJIBI IO METKH.

OTH pacTBOpH (OTOMETPUPYIOT W HA OCHOBAHUH IOJIYYEHHBIX AAHHBIX CTPOSIT I'paJyHpOBOYHBINA
rpaduk Ne 1, oTknansiBas o ocu abcuucc coaepxanue Na,O (coorBerctBeHHo K,0), o ocu opauHaT
— TOKa3aHHe CTPEJIKH TalbBaHOMETPA.

CocTaB 3TaJIOHHBIX PacTBOPOB, NPHMEHSIEMBIX IJISi MOCTPOCHUS I'paJyHpoOBOYHOrO Tpaduka s
po06, He conmepxkamux CaO, ykazaH B Tabmure 8.

Tabuuna 8
|H0Mep 3Tan0HHoro| Conepxanue, Mr/i | KomuuectBo pactBopa A, M |




pacTBOpa
NazO Kzo
1 200 200 100
2 150 150 75
3 100 100 50
4 50 50 25
5 20 20 10

ITpn amanmmsze wmarepuanos, cojepkamux CaO Oomee 1 %, MOMB3YIOTCS T'PagyHPOBOYHBIMH
rpadpukamMu Ne 2—5, MOCTPOSHHBIMM Ha OCHOBAHHH PE3YJBTATOB (HOTOMETPHPOBAHUS ATaJOHHBIX
pacTBOpPOB, B COCTAaB KOTOPBIX BXOJUT Kaﬂbl],ldﬁ. JTalOHHbBIE paCTBOpbI B 3TOM CJiy4a€ T'OTOBAT
crenyromuM oopazoM. B MepHbIe K0s10bI BMeCTHMOCTBIO 1 J1 BBOIAT pacTBOpHl A 1 b B KonnvecTse oT
5,0 mo 60,0 mu1. 3aTeM K cOAepP)KUMOMY KOJIOBI OOABIIAIOT AUCTIIUTHPOBAHHON BOJIBI IO METKH.

TakuM crioco0oM NMPUTOTaBIMBAIOT YETHIPE CEPHU ITATOHHBIX PacTBOpPOB. Kaxnas cepust COCTOUT
U3 TIATH STAJIOHHBIX PacTBOPOB C pasziudyHbM coxaepxkanueM Na,O m K,O, HO ¢ oJuHaKoBHIM
conepxkanueM CaO.

Copepxanme CaO B 3TaJIOHHBIX PacTBOpaxX B 3aBHCHMOCTH OT conepxanns CaO B mpobe JOIKHO
COOTBETCTBOBATh 3HAYEHMAM, YKa3aHHBIM B TaOsIuLe 9.

Tabsmma 9
X Copepxanne CaO B |Konuuectso [Conepxanue CaO [Macca
3TaJOHHBIX pactBopa b, |B aHanu3upyeMoil |HaBecKH, I
pacTBopax, Mr/n MII npobe, %
1 0 0 <1 He
HOPMHUPYETCsI
2 50 5 Cs. 1103 0,2
»3»n5S 0,1
3 100 10 »S»7T 0,2
»7» 10 0,1
4 300 30 » 10 » 20 0,2
» 20 » 30 0,1
5 600 60 » 30 » 40 0,2
» 40 » 50 0,15
50 u Gonee 0,1

4.8.2 Tlopsiok nNpoBeeHUsT AHAJIN3A

Hagecky maccoit 0,1—0,2 r pa3nararoT B IUIaTHHOBOH Yamike cMechio 5 MiI cepHOit u 10—20 mi
(TOPHUCTOBOJOPOTHON KHCIIOTHI CHadaya MpH MEJICHHOM, 3aTeM IpH CHIbHOM HarpeBanuu. [locie
9TOTO COAEP)KMMOE YallKH BBIIAPHBAIOT J0CYXa, IMOKa HE yIansaTcs (hTOPUCTOBOJOPOJIHASI M CepHas
kucnoThL. [locie 3Toro gamky cTaBAT B My(enbHYI0 1medb, Harpetyro 1o 600 °C.

UYepe3 10—15 MuH gamky BEIHUMAOT U3 Mydens, OCTaTOK B Yalllkeé PacTBOPAIOT B HEOOJBIIOM
KOJIMUECTBE TUCTUIUIMPOBAHHON BOABI U QUIBTPYIOT B MEPHYIO KOJIOY BMecTUMOCThI0 100 mit.

Ocanok, 00pa3oBaBIIMiiCS HA (HIBTPE, IPOMBIBAIOT TEIUIOH BOJOH, 00BEM COJEPKUMOTO KOJIOBI
JOBOJIST BOJOW O METKH, 3aT€M HAIMBAIOT B CTAKAHYMK BMECTHMOCTBHIO 50 MJ M ONpENensioT Ha
IUTaMEHHOM (OTOMETpPE HATPHUH U KWK B COOTBETCTBHU C HHCTPYKIMEH K IPHOODY.

4.8.3 O0pa0oTka pe3y/1bTATOB AHAJIH3A

ConepxaHne OKCHIAa Kalusi HaXoIsT 1O rpaxyupoBodHoMy Tpaduky Ne 1. Ilpm omnpenenenun
OKCHZIA HAaTpHs MOJNB3YIOTCS TpaduKoM, KOTOPHIM MOCTPOCH MO pe3yibTraTaM (POTOMETPHPOBAHMS
pacTBOPOB, COAEPKAIINX KAIBIHA CTOJIBKO K€, CKOIBKO W aHAIM3HPYEMBIH pAaCTBOpP, INIPH 3TOM
YUHUTBHIBAIOT MAcCy B35ITOM HaBECKU.

Maccoryro 10510 okcuaoB Hatpust Na,O u kamms K,O, %, onpenenstoT mo Gpopmyie

Na,O(K ,0) =ﬂ-10‘4, (27)

m

rae C — xonundectBo Na,O umu K,O, orpezeneHHoe 1Mo rpalyupoBOYHOMY IpaduKy, MI/;

V — o0mmuit 00beM aHaNIN3UPyEeMOro pacTBopa, ML

m — Macca HaBeCKH, T.

AGCOMIOTHOE JIOITyCTHMOE PACXOXKICHUE PE3YIbTaTOB MAPATUICTBHBIX ONPEACICHUN HE JOJDKHO



NpeBBIIATh 3HAYEHHUH, YKa3aHHBIX B Tadmuie 10.

Ta6muma 10 B mpornerTax
MaccoBas 101 OKcruja HaTpust AGCONIOTHOE IOITyCTUMOE
(kamwst) pacxoxxaeHne
Jlo 1,0 BkirOU. 0,05
Cs.1,0»50 » 0,10
» 5,0 0,25

4.9 Onpeoenenue okcuoa rcene3a 08yxXeaneHmMHO20

Merto/ 1 OCHOBaH Ha KHCIIOTHOM Pa3yIOKEHUH aHATM3UPYEMOH IPOOBI B ITOTOKE YIIIEKUCIIOTO r'a3a ¢
MOCIIEAYIOIUM TUTPOBAaHNEM JIBYXBaJIEHTHOTO JK€JIe3a IIEPMaHTaHATOM KaJIHs.

4.9.1 CpeacTBa KOHTPOJISI U BCIOMOraTeibHoe 000py/10BaHmne

Becwr anamutrueckue mo 'OCT 24104 ¢ morpemrHocThIO M3MepeHus He 6oiee 0,0002 .

DJNEKTPOILIUTKA € 3aKPBITON CIIHPAIBIO.

bans necuanast.

Amnmnapar Kurma, B KOTOPOM ITOJTy4aroT YIIIEKHCIBINA Ta3 AeHCTBUEM PacTBOpPa COJITHOM KHCIOTHI Ha
MpPaMOPHYIO KPOIIKY HJIH N3BECTHSIK.

Kon6sr xornyeckue mo 'OCT 25336 BmectuMocThio 250 MiI.

Bropetku mo I'OCT 29251 u I'OCT 29252.

Turens riatunoBsiid o 'OCT 6563.

Kucnora cepras mo 'OCT 4204, pactsop 1:4.

Kanuit mapranmoBokucieiii (mepmanranatr kamus) mo ['OCT 20490 0,1 H TutpoBaHHBIH pacTBOp
(IpUrOTaBIMBAIOT U3 CTAHAAPT-TUTPA).

Kucnora consnas no I'OCT 3118, pactsop 1:3.

MpaMopHasi KpOIIIKa MIIA H3BECTHSK.

Kucnora ¢ropucroBonopoanas (riasukosas) no 'OCT 10484.

4.9.2 Tlopsaaok NpoBeieHAsI AHATN3A

4.9.2.1 B xoHnueckyro Kooy BMecTUMOCThIO 250 Mt HanuBaroT 100 M cepHoli kuciothl. Konoy
3aKpBIBAIOT MPOOKOH ¢ JBYMSI OTBEPCTHSMH, B KOTOpPHIE BCTaBIICHBI CTEKJISIHHBIE TPYOKH, COTHYTBHIE
o mpssMbIM yraioM. OHa U3 TpyOOK (110 X0y ra3a) ZOXOAWT IO JHA KOJOBI, BTOpas KOHYAETCS IO
npoOkoil. J[nuHHYI0 TPpyOKYy NMPHUCOSAMHSIOT K ammapaty Kummna ¢ yriekucibiM razoM. OTKpBIB KpaH y
anmapaTa, MpOIYCKaloT IOTOK YTJIEKHCIOro ra3da uepe3 Koili0y B TedeHHe 3 MuH. B 3T0 Bpems
OTBEIIMBAIOT HA CyXOM 4YacoBOM cTekjie 1—1,5 r HaBeckn MaTepuana, HaXOAALIETOCs] B BO3IYILIHO-
CYXOM COCTOSTHUH. [IpHOTKPBIB MPOOKY, OBICTPO BCHIMMAIOT HaBECKY B Koi0y. He mpekpamas Toka rasa,
B3BEIIMBAIOT CTEKJIO U IO Pa3HOCTH OMpenessIioT Maccy HaBecku. Coxmepkumoe KojObl KumsaTsaT 30
MHUH, IPOITyCKasl IPH 3TOM TOK YTJIEKHCIIOTO Ta3a. 3aTeM CHUMAIOT KOJIOY C IUIMTKH M, He MpeKpamias
TOKa Taza, OXJAXIA0T coaepkKuMoe Kouobl. Ilocie yero orcoenmusior koi0y ot mpubopa Kwumra,
mpubaBisaroT 150 M CBeXKeNpOKUISTIeHHON xojomHoit Bomel wm turpyloT 0,1 H pactBopom
MapraHIOBOKHCIOro Kayus (IIepMaHTaHATOM KaJlis) O PO30BOTO IIBETA, HE MCUE3AIOMIET0 B TEUCHUE
20—30 c.

4.9.2.2 Marepuaibl, He PacTBOPSIONINECS B CEpHOU KHCIOTe 0e3 OCTaTKa, pa3liaraloT B CMECH
(hTOPUCTOBOIOPOTHOH (IIABUKOBOI) M CEPHOI KHCIIOT.

Hagecky ananm3upyeMoro marepuaia B BO3AYIIHO-CYyXOM COCTOSHIM Maccoi 0,5—1 r momemnaror
B IUIATHHOBBIN TUTEJIb, CMAYMBAIOT BOJOW, MPUOABISIFOT 10 MJI pacTBOpa CEPHOM KUCIIOTHI, JTOJIMBAIOT
JIO TIOJIOBUHBI THTJISL TOPSTYYIO CBEXENPOKHUIITYCHHYIO AMCTHUIMPOBAHHYIO BOJY, 3aKPHIBAIOT THIEIb
KPBIIIKOW C OTBEPCTHEM, BCTABIMIOT B HETO CTEKIITHHYIO TpyOKy OT ammapata Kwurma u mpomycKaroT
YIAeKUCHBIA ra3. Turens HarpeBaroT Ha IeCYaHOW OaHe, mMpoITyckas YIJIEKHCIBIN ra3, OO0 Haydania
KUTICHUS JKUIKOCTH. 3aTeM MpeKpamamT MoAady YIJIEKHCIOro rasa (OTCOSOMHSIOT OT Mpubopa),
MPUOTKPBIBAIOT KPBILIKY M OBICTPO MPHUOABISIOT 7 MII (PTOPUCTOBOOPOTHOM KHUCIIOTHI.

Turenp IIIOTHO 3aKPBIBAIOT KPBIIIKOW (0€3 OTBEPCTHS) W OCTOPOXKHO HATPEBAIOT IO IMOSIBICHHS
6emprx mapos. Ilocne ero cogepxumoe TUTIS KUIATAT 10 MUH.

CopmepxuMoe THTJIS MEPEHOCAT B cTakaH BMecTUMOCThIO 400— 500 mur, mpubaristor 150 mi
CBEKETIPOKUIISTYCHHON M OXJIaXKJEHHON /10 KOMHATHOM TeMIlepaTyphl BOJBI, 5 MJI CEPHON KHUCIIOTHI
osicTpo TuTpytoT 0,1 H pacTBOpOM MapraHIIOBOKHCIIOTO KaUsA A0 PO30BOTO I[BETA, HE HCUE3AIOMIETO B
teuenue 20—30 c.

4.9.3 O0padoTKa pe3yIbTATOB AHAJIH3A

Maccogyro noiro okcuaa xenesa (1) FeO, %, onpenensiot mo Gpopmyie



V-0,007184
=————10
m

rne V' — o6bem 0,1 H pacTBOpa MapraHIioBOKHCIOro Kanus (IepMaHTaHaTa KaJws), IOMICIETO
Ha TUTPOBAaHUE, MIT;

0,007184 — xonnyecTBO OKcuja xeneza, coorBercTByromee | mi touno 0,1 H pactBopa
MapraHIlOBOKHCIIOrO Kajius (IlepMaHraHara Kajius), T;

m — Macca UCXOJIHOW HAaBECKH, MIepecUnTaHHasl Ha BEICYIIeHHYo mipu 105 °C, r.

[Tepecuer Macchl HaBECKM Ha BBICYLIEHHYIO MNpou3BojsaT 1o Qopmyne (1). AbcomtoTHOE
JOMYCTHMOE PAaCXOKACHUE pe3yJIbTaTOB NapajuleNIbHBIX ONpeNesieHnH He JOJDKHO NpEeBBIIATH
3HA4YeHWH, yKa3aHHBIX B Tabmmue 11.

FeO 0, 28)

Tabamma 11 B mporerTax
Maccosas noss okcupa xenesa (11) AGCOIIOTHOE JOITyCTUMOE
pacxXoXkKaeHUE
Jo 1,0 Bxirou. 0,08
Oor1,0»50 » 0,25
»5,0» 10,0 0,50

4.10 Onpeodenenue oouiezo cooepicanusn Xa0puoos u i1ezKopacmeopumblx Xiopuoos

Obmee conepkaHne XJIOPUAOB B MeOHE (TpaBUH) OMpenesitoT ocaxaeHueM C1™ B a30THOKHUCIIOH
cpene M30BITKOM HUTpaTa cepebpa. M130bIToK HUTpaTa cepedpa OTTUTPOBBIBAIOT POJAHUIOM aMMOHHS
WIM Kajus B TPHCYTCTBHM WHAWKATOpa — >KEIE30aMMOHHMHHBIX KBacIOB. B MOMEHT OKOHYaHHMs
OCAXICHUS XJopuaa cepedpa (TOCTHXKEHHS SKBUBAJICHTHON TOUYKM) pOJAHWA aMMOHHS oOpasyer
POAAHU] KeJe3a, OKPALIMBAIOLUN pacTBOP B KPACHBIH LIBET.

JlerkopacTBOPUMBIMH COEIMHEHUAMH XJIOPa YCIOBHO CUHTAIOT XJIOPUABI, MEPEXOISAIINE B BOAHYIO
BBITSDKKY M3 TIpoOBI 11eOHs (TpaBusi) mpu 00paboTke ee BOIOi.

4.10.1 OnpenesieHne 001IEro COAEPKAHUS XJIOPUAOB

4.10.1.1 Cpeocmea KOHmMPOIA U CNOMO2AMENbHOE 000PYO08AHUE

Becer anamutrueckue mo 'OCT 24104 ¢ norpemrHocTsio B3emmBanus 0,0002 .

Mkad cymmmsHBIA.

DNEKTPOIIUTKA C 3aKPBITON CIIHPAIIBIO.

Kucnora azotnas no 'OCT 4461, pacteop 1:40 u 6 M.

KBacup! xene3oammonuitaeie, 40 %-Hblil HACBIILICHHBIN PacTBOP.

AvMoHMH pomaHuCTHIH (THOommaHaT amMoHms) mo I'OCT 27067 wnm kamuii pPOTaHUCTHIN
(tuormanat kamwi) o 'OCT 4139, 0,1 M TuTpoBaHHBII pacTBOP.

Harpuii xnopuctsiii (xnopup Hatpust) mo 'OCT 4233, 0,1 M pacrtsop.

Kamuit xpomoBokucistii (xpomar kanust) o 'OCT 4459, 10 %-nsrit pacTBOp.

Cepebpo azotHOKHCcT0€ (HUTpat cepedpa) mo 'OCT 1277 — 0,1 M TUTpOBaHHBIN pacTBOD.

Hurpobenson.

4.10.1.2 Ilopsook no02omosKu K npo8edeHuIo aHaiusa

Tutp pactBopa HHTpaTta cepedbpa 0,1 M ycTaHaBIMBAIOT TO XJIOPUAY HATpHA. I 3TOr0 OTOMPArOT
10 mx touno 0,1 M pacTtBOpa xnopuna Hatpus u THTpyIoT AgNO; B npucyrcteun 1 mi 10 %-Horo
pactBopa K,CrO,. Tutp pactBopa HuTpaTta cepebpa, BblpakeHHBIH B r/mi Cl, ompezmernsior 1o
thopmyme

T = 0,00355-V ’ (29)

\

roe ¥V — xomuuectBo TouHo 0,1 M pactBopa NaCl, u3pacxomoBaHHOE Ha TUTPOBAHHUE, MIT;

V| — xonmnvecTBo pactBopa AgNO;, H3pacX00BaHHOE HAa THTPOBAHUE, MIT;

0,00355 — xommuectBo Cl', coorBercTBytomee 1 M Touno 0,1 M pactBopa NaCl, r.

Ilepen TutpoBanmeM ompenensiior Kodddumment K, BBIpaKalOMMHA COOTHOUICHHE MEXKIy
KoHIIeHTparusmMu pactBopoB AgNO; u NH,CNS.

Hnst sToro 6epyr 10 mn pactBopa AgNO;, mpubasnsitor 5 ma 6 M HNO; u 1 M pactBopa
JKeJIe30aMMOHMMHBIX KBacloB U TuTpytoT 0,1 M pactBopoMm ponaHuga aMMoOHHMsA. JI0 SKBHBaJEHTHOU
TOYKH I[BET CTAHOBHUTCS KPaCHOBATO-KOPHYHEBBIM. THTpOBaHME MPOJODKAIOT 0 COXPAaHAIOIICHCS
TIOCJIE CUJIBHOTO BCTPSXUBAHUS OKPACKH.

Koappuuuent K onpenenstor Kak CpeHUI pe3yJIbTaT MATH TUTPOBAHUH 110 (hopMyJIie

10
K=—, 30
v (30)



rne V' — kommuectBo pactBopa NH4CNS, m3pacxomoBanHoe Ha TuTpoBaHue 10 M pactBopa

4.10.1.3 Ilopadok npogedenus anaiusa

Hagecky maccoii 0,7—1,5 T momemniaoT B cTakaH BMeCTUMOCTHI0 100— 150 mMi1 u ipu MejIeHHOM
HarpeBanuu oOpadareBatoT 30 M1t HNO; (pactBop 1:40). [Tocne npekpalieHns BbIACIEHHS My3bIPHKOB
rasa pactBop HarpeBaroT 5—10 MuH, 3aTeM QUIBTPYIOT uYepe3 IUIOTHBIA (MIBTP «CHHSS JICHTa»,
TIPOMBIBAIOT 5—6 pa3 ropsueit Bogoil. @uisTpaT coOUparoT B KOJIOY, B KOTOPOH TUTPYIOT XIIOPHIBL.

TutpoBanue npousBoAT crexytomuM obpasom. K pumsrpaty nobasmsior 5 M 6 M HNO; u 1 M
HUTPOOEH30J1a M TMOCTENIEHHO, JHEPrHYHO ITIOMEUIMBasi, NPWIUBAIOT W3 OIOPETKH H30BITOYHOE
konnuectBo AgNO:s.

Copeprxanmie KOJOBI B30AJITBIBAIOT JO TEX IOp, IOKA OCAJOK HE COOEpeTcsl B XIIOMbA. 3aTeM
npubasistor 1 M (15—20 xamens) pacTBopa Kele30aMMOHUHHBIX KBAacCI[OB M THTPYIOT PacTBOPOM
NH4CNS, sHepruyHO moMernBas nocjie Kaxaoil Kamiy, eclid MpH OCTOPOKHOM NOMEUINBAHUHU IIBET
ncuezaer. PactBop NH,CNS mnpubasmssior no cnabolf okpackn (KpacHOBaTO-KOpPHYHEBOI), He
ncyesapmeil mpu  cmaboMm MmoMemmBaHWW. [IOMHOCTBIO OKpAmIeHHBIH pPacTBOp B30AITHIBAIOT
OCTOPOXKHO, TaK KaK I0OCI€ TOYKHM JKBHUBAJICHTHOCTU IPH 3HEPTUYHOM B30AITHIBAHHMHM BO3MOKHO
obeclBeUMBAHUE PACTBOPA 32 CYET YACTUYHOI'O PACTBOPEHUS OCajiKa XJIopHaa cepeopa.

4.10.1.4 Obpabomka pesyrbmamos ananuza MaccOBYIO JIONIO XIOPUAOB, %, OIPEHCNISIOT IO

thopmymne

cl- :mlo(), (31)
m

r7ie V; — KOJMYecTBO pacTBOpa HUTpara cepedpa, 100aBICHHOE 10 TUTPOBAHHMS, MJI;

V, — KOIM4YeCTBO PacTBOpPa pOJaHNIA aMMOHHSI, U3PACcX0JOBAaHHOE Ha 00paTHOE TUTPOBAHUE, MIT;

K — xo>dunIueHT, BBIpaXAIOIMH COOTHOIICHHE MEXIY KOHIEHTPALMAMH pacTBOpa HHUTpata
cepebpa U polaHu/1a aMMOHUS;

Tc— TaTp pacTBopa HUTpaTa cepedpa o Cl -, r/m;

M — Macca CyXOol HaBeCKH, T.

AOGCONIOTHOE JOIIyCTIMOE PAacXOKAEHHUE Pe3yJIbTaTOB NapaUICNIbHBIX ONPEAENeHUIl He JOIKHO

NPEBBINIATH 3HAYCHUH, YKa3aHHBIX B Tadmue 12.

Tabmuma 12 B npouenrax
Maccosas nomsg C1 AOCONIOTHOE JIOITyCTUMOE
pacxoXKaeHue

Jo 0,1 Briro4. 0,02
Cs.0,1»0,5 » 0,03
»0,5» 1,0 » 0,05
»1,0» 3,0 » 0,07
»3,0» 10,0 » 0,15
» 10,0 » 25,0  » 04
Bbonee 25,0 0,6

4.10.2 Onpenesienne JJErKOPpacTBOPUMBIX XJIO0PHI0B

Jlnst mpoBeJeHUs aHaIn3a MPUTOTABIMBAIOT BOAHYIO BHITSDKKY coctaBa 1:10. Jlist aToro To4uHyro
HaBECKy Maccoil 5 I MOMEMIaloT B KOHWYECKYI0 KoJj0y W TPHWINBAIOT B Hee mumeTkod 50 mur
CBEKETIPOKUIISTYCHHON AUCTUIIIMPOBAHHON BOJIBI, HE cofepikaleil yriaekuciorsel. CoaepkumMoe Koa0sl
WMHTEHCHUBHO TIepeMeInuBaoT 1 4epe3 10 MUH QUIBTPYIOT Yepe3 HEeIIOTHBIA (GHUIbTp «Oenast JeHTay.
OcraToK B K0JIOE MPOMBIBAIOT TPH Pa3za HEOOJIBIINMH HOPLUUSIMH BOJIBI.

OuIBTpaT M MPOMBIBHEIE BOIBI COOMPAIOT B KOHWYECKYIO KOJIOY, MOOaBIAOT B Hee 5 mia 6 M
HNO;, nepemennBaroT, IpUINBAIOT U3 OIOpeTKH M30BITouHOE KomdecTBO AgNQO; 1 nanee mpoBOAST
TUTpOBaHUE Kak ykazaHo B 4.10.1.3. MaccoByio J0JI0 JerKOpacTBOPUMBIX XJIOPUJOB PACCUUTHIBAIOT
o hopmyne (31).

AGCOIOTHOE JIOITyCTIMOE PACXOXKICHUE PE3YIbTaTOB MAPAUICIBHBIX ONPEACICHUI HE JOJDKHO
MIPEBBIIATh 3HAYCHNUH, YKa3aHHBIX B Tabmmme 12.

4.11 Onpedenenue oxcuoa mapzanya

Merton OCHOBaH Ha OKHCICHHHM HOHOB [BYXBAJCHTHOTO MapraHiia B a30THOKHCION cpexe
nepcyiab}haToM aMMOHUS IO CEMHBAICHTHBIX II€pPMaHTaHAT-HOHOB, OKPALIEHHBIX B (DHONETOBBIN LBET
B IIPHUCYTCTBHU HOHOB cepedpa.



OnNTHYeCKyl0 IUIOTHOCTH pPAacTBOpa IEpMaHraHaTa HW3MEpSIOT Ha (HOTOIIEKTPOKOIOPHUMETpE C
3€JIeHBIM CBETO(MIIBTPOM WJIH Ha CIIEKTPOPOTOMETpE IPH JUTHHE BOJHBI 530 HM.

4.11.1 CpencTBa KOHTPOJISI M BCIIOMOTaTeJibHOe 000pyA0BaHue

Becsr ananmutnaeckue o 'OCT 24104.

DOTO3IEKTPOKOTIOPHMETP I CIIEKTPOPOTOMETP.

[eus MydenbHast.

bans BogsgHas.

Turens matuaOBEIM 10 TOCT 6563.

Kon6sr mepubie BMectumocTsio | 11, 200 My, 100 M1 mo 'OCT 1770. ITunetkn BMectuMocThio 10,
25 1 50 ma o 'OCT 29227 u T'OCT 29228.

Craxansl BMecTuMocTbi0 100—150 Mt mo TOCT 25336. Harpuii yriekucislii (kapOoHaT HaTpust)
no I'OCT 8§3.

Kanuit yrnexucnbiii (kapoonar kanust) mo 'OCT 4221.

Harpuii retpabopHokuciblii (Terpadopat Hatpus) o [OCT 4199 (Ge3BoaHBIN).

Kamnit azorHokucieiii (Hurpar kamus) mo I'OCT 4217 wnm aMMOHMH a30THOKHCIBIA (HUTpat
ammonwus) o I'OCT 22867.

CMech s CIUTaBIICHHS: HATPUHM YIJIEKHCHBIN (KapOOHAT HATPHA), HATPUH TETPaOOPHOKHCIBIHA
(Terpabopar HaTpHs) CMEIIUBAIOT B COOTHOIIEHHU 2:1 MM HAaTpuil yriekucislid (kapOoHaT HaTpws),
KaJui yriaeknucislid (kapOoHaT Kanus) ¥ HaTpuil TeTpabOpHOKHUCIBIHN (TeTpabopaT HAaTPHs) CMEIINBAIOT
B cootHomreHnH 1:1:1. [l OMHOTHI OKHMCIIEHHUS HU3KOBAIEGHTHBIX (OpM jKesie3a, cephl, Maprania u
T.I. B CMECh JJIs CILIaBieHus MOKHO 100aButh 0,5 % mo macce a3oTHOKMCIOro Kaaus uiad 1 % mo
Macce a30THOKHCIOrO aMMOHHs, oOecreunBasi BO H30€KaHWE TIOpYM T[UIATHHOBBIX THIJIEH
PaBHOMEPHOE pacrpeesICHe COJIH 10 BCEH Macce IUIaBHS.

Bomopona nepoxcun mo 'OCT 10929 — pactBop 1:10 wim kucinoTa ackopOMHOBAS THIICBAS.

Kucnora azotnas o 'OCT 4461, pacteops! 1:4 u 1 M.

Kucnora oprodochopnas mo 'OCT 6552.

Cepebpo azotHOKHCTOE (HUTpaT cepedpa) mo 'OCT 1277, pactBop, coaepxarmuii 2 /1.

Kanwmii mapranmoBoxucisiii (mepmanranat kanus) mo I'OCT 20490 wnu ctavmapT-TUHTP — PacTBOP
0,1 H.

AmMoHMH HajicepHOKHCIBIN (Tiepcyibdar ammonust) o [OCT 20478.

4.11.2 lopsiA0K MOATOTOBKH K MPOBEIEHHIO AHAIH3A

l'oToBar cranmapTHblil pactBop A, pactBopsis 0,1 H cranmapT-TUTp MapraHIOBOKHCIOTO KajHs
(mepmanranara xamus) B 1 1 Bogsl. 1 mut pactBopa A comepxurt 1,419 mr MnO.

l'otoBar rpamyupoBounblii pactBop b: 14,1 Mm pactBopa A pa30aBisioT B MepHOH Koibe
BMecTUMOCThI0 200 MJI 1O METKM BOAOH M XOpouIo nepememuBaioT. [lomyueHHbI rpagynpoBOYHBII
pactBop conepxut 0,1 r/mi MnO.

3areM CTPOST TPaTyHpPOBOYHBINA TPaQUK.

B e MepHBIX K0JI0 BMecTUMOCThIO 100 M IpHIIMBaOT COOTBETCTBEHHO 2,5; 5,0; 7,5; 10,0; 15,0
M1 pactBopa b, uro coorBerctyer 0,25; 0,50; 0,75; 1,00 u 1,5 mr MnO, pa3barnstor 1o MeTku 1 M
pacTBOpOM a30THOM KHCIIOTHI, 3aTe€M MNEepeMEeIINBAlOT M (POTOMETPUPYIOT Ha (OTOKOJIOPHMETPE C
3€NICHBIM CBETO(QIIBTPOM WM Ha CIIEKTPO(OTOMETpE TpH JITHHE BOIHEI 530 HM, HCIIONB3YsI KIOBETY C
TOJIIIIMHON ITOTJIOMIAONIETO CBET ¢iiost 10 MMm.

[To momy4yeHHBIM pe3ynbTaTaM OINpPEJeNIeHNI ONTHYECKOH TUNIOTHOCTH M M3BECTHOM KOHLEHTPAIMH
oxcuaa mapranna (I11) B poromeTpupyeMbIx pacTBOpax CTpOST rpaayHpOBOYHBIH rpaduk.

4.11.3 IlopsinoK NpoOBeIeHUsI AaHATU3A

Hagecky maccoii 0,1—0,5 T cruraBisioT ¢ 2 T cMecH Ais ciutaBieHns. [1maB pactBopsror B 50 M
TEIUIOTO PACTBOpa a30THOW KUCIOTHI 1:4 B cTakaHe BMeCTHMMOCTBIO 150 mur. Turens 0OOMBIBarOT
MHHUMaJIbHBIM KOJIMYECTBOM BOJBI U MEPEHOCAT PacTBOP B MEPHYIO KOOy BMecTuMocThio 100—200
wit. Ecnu BeIAessiroTest Oypble XJIOMbs JUOKCHa MapraHia, K aHATU3UPYyEMOMY pacTBOPY J00aBIISIOT
1—2 xamm mepokcHaa BOJOPOJA WM KPUCTAJUIMK ACKOPOMHOBOW KHCIIOTHI. 3aTeM MpO3payHbIid
pacTBOp JOBOIAT 10 METKH BOJIOW M MEPEMEIINBAIOT.

B mephyto koi0y BMecTuMocThio 100 M OTOMPAIOT AIMKBOTHYIO YacTh B KonndecTBe 10—50 mu
aHAJIM3MPYEMOr0 pacTBopa, NPHOABISIOT 5 M OpTO(dOCHOPHOH KHUCIOTH, 5 MII a30THOKHCIIOTO
cepeOpa (mmTpara cepebpa), 2—3 T HAIACEPHOKUCIOTO aMMOHHUsS (mepcyibdara aMMOHHUS) U
HarpeBaroT KO0y HECKOJIbKO MUHYT Ha BOASHON OaHe 10 yCTaHOBJIEHHS MHTEHCUBHOMN OKPACKH, 3aTEM
OXJIAXKIAIOT, TOBOJISIT BOJIOW /10 METKH U (POTOMETPUPYIOT.

4.11.4 O6padoTKa pe3yJIbTATOB aHAJIU3A

MaccoByro nomo okcuia Mapraaiia MnO B nccieryeMom Matepraie, %, onpeaersioT 1mo Gopmyie



(32)

rne V' — o0beM OKpaIeHHOTO HCCIIETyEMOT0 pacTBOpa, ML

V, — obumii 00beM HcCIIeyeMOro pacTBOpa, Mil;

m — Macca HaBEeCKH, T;

V, — o0BeM aJuKBOTHOH 4YacTH HCCIETyeMOro pacTBOpa, B3ATOH IS IMPUTOTOBICHUS
OKpAIIEHHOTO PacTBOPaA, MI;

Cx — KOHIIGHTpaNys OKCHa MapraHna B OKpaleHHOM HCCIIeyeMOM pacTBOPE, MI/MII, HalileHHAs
10 TPagyUPOBOYHOMY TpadUKy WM METOJOM CpaBHEHHS 0 (GopMyIie

C, =Ce ]fx , (33)
C
rae C, — KOHIIEHTpAIHs PacTBOpa CPaBHEHWUS, T/MIT,
Jx — onTHyeckas IJIOTHOCTb OKPAIICHHOTO UCCIIELYyEeMOT0 PacTBOPA;
Mc — onrtuyeckas INIOTHOCTb PACTBOPA CPABHEHHUS.
AGCOIIOTHOE JIOITYCTHMOE PAaCXOXKICHHE PE3YJIbTaTOB MapaUICIbHBIX ONpPEIEICHU HE JOJDKHO
TIPEBBINIATE 3HAUCHI, YKa3aHHBIX B Ta0muIe 13.

Tabuuna 13 B nponenrax
Maccosas nons okcuna mapranma(ll) AOCOIOTHOE IOy CTUMOE
pPaCXOXKICHUE
Ho 0,5 Bxirou. 0,04
0r0,5» 1,0 » 0,05
» 1,0 » 2,0 » 0,10
»2,0»50 » 0,20
»5,0» 20,0 » 0,60

4.12 Onpedenenue ouokcuoa mumana

Meron ocHOBaH Ha 00pa3oBaHMM B CEPHOKHCIOH Cpeie OKpalIeHHOTO B JKENTHIH IBET
KOMIUIEKCHOTO COEJIMHEHHNS TUTaHa ¢ IEPOKCUIOM BOJIOPO/a.

OnTHYecKyl0 IUIOTHOCTH PAacTBOpa OMPEACIAIOT Ha (OTOAIEKTPOKO JIOPHUMETPE C CHHHUM
CBETO(MIBTPOM HIIH Ha CIIEKTpooTOMETpE NPH [rHE BOIHBI 410 HM.

4.12.1 CpencTBa KOHTPOJISI H BCIIOMOTaTeJbHOE 000py10BaHUE

Becol ananutuueckue no 'OCT 24104.

[Teus MydenbHast.

Turens ratnaOBEI I0 TOCT 6563.

Kon6s1 mepubie BMecTuMocThIo Ha 100,250 1 500 M mo 'OCT 1770.

[Munerku Ha 5, 10, 15, 20 u 25 mu mo 'OCT 29227 u 'OCT 29228.

[xad cymmabHBIN.

DOTOIEKTPOKOIOPUMETP HMIIH CIIEKTPO(POTOMETD.

CwMmech ms crutasienns mo 4.11.1.

Harpuii yranekucuneiii (kapoonar Hatpust) mo OCT 83.

Kannit yrinexucnsiit (kapoonar xanust) mo 'OCT 4221.

AMMOHHMH a30THOKHCIBIN (HUTpaT amMorwmst) mo [OCT 22867.

Hatpuit TterpabopHokucieiii (terpabopar Hatpus) mo ['OCT 4199, o006e3BoXeHHBIH NpU
temrepatype (400+20) °C.

Kucnora consnas no I'OCT 3118, pactsop 1:3.

Kucnora cepras mo 'OCT 4204, pactsop 1:20.

Kucnora opropochopnas no 'OCT 6552.

Bonopona nepoxcun o I'OCT 10929, pactsop 1:10.

Turana (IV) anokena no peiicTByronield TEXHUUECKOH JOKYMEHTAIH.

4.12.2 TlopsinoK MOATOTOBKH K NMPOBEJIEHUIO aHAJIN3A

IIpuroroB/eHne CTAHAAPTHOIO PAcTBOPA

Hagecky nmokcmma turana (IV) maccoit 0,05 r craBisitoT B INIATHHOBOM THIIIE C | T cMecH IUIs
crutaBienus mo 4.11.1 mpu remmneparype 900—950 °C B teuenne 10 mun. I1naB pactBopsior B 100 M
pacTBOpa COJISIHOW KHCJIOTBHI, KOJIMYECTBEHHO IMEPEHOCSIT B MEPHYI0 KOOy BMecTUMOCTBIO 500 mi,
JOJNMBAIOT 10 METKH BOJOH M IepeMemHMBaioT. MaccoBas KOHIIGHTpalWs CTaHJapTHOTO pacTBOpa
nrokcuaa tutana — 0,1 mr/mir.

IMocTpoenne rpagynpoBoyHoro rpaguka.



B msaTh MepHBIX K0JI0 BMecTHMOCTBIO 10 100 mut mpwnuBatot 2,5; 5; 10; 15; 20 M craHAapTHOTO
pactBopa, uro cootBercTByeT 0,25; 0,50; 1,00; 1,50; 2,00 Mr auokcuaa TUTaHa.

B kaxayio komOy pnoGaBmsiror mo 10 M3 pacTBOpa CONSTHOW KHCIOTH, 3— 5 Karenb
opTohOCHOPHOI KUCIIOTHI, JAOBOAAT 00beM mpuMepHo n0 S50 Mi BOAOH M A00aBisOT 1O 3 M
pacTBOpa MepoKCHAa BOAOPOIA, IOJUBAIOT JO METKH PAacTBOPOM CEPHOW KHUCIOTHI, TIIATEIBHO
MEepeMEeIINBAlOT M  TOJYYEHHbIE TI'PagyHpOBOYHBIE PAcTBOPHl (DOTOMETPUPYIOT OTHOCHTENHHO
JUCTHJUTMPOBAHHON BOABI Ha (DOTOIIEKTPOKOJIOPUMETPE C CHHHM CBETO(WIBTPOM WM Ha
crieKTpooTOMeTpe NMpH JUTHHE BOIHBI 410 HM, UCIIONB3YS KIOBETY € TOJIIMHOMN CJI0S, IOTJIONIAOIIETO
cBeT, 50 MM.

[To mosryyeHHBIM pe3ynbTaTaM OINpEJeNIeHNI ONTHYECKOH TUNIOTHOCTH M M3BECTHOM KOHLEHTPALMH
JMOKCHIA TUTAHA B (JOTOMETPHUPYEMBIX PAaCTBOPAX CTPOSIT TPAyHPOBOYHBII rpaduK.

4.12.3 Ilopsinok NMpoBeIeHHUsT AHAJIN3A

Hagecky maccoit 0,5 r moMemaioT B IJIaTHHOBEIIN TUTEJh, CMEIINBAIOT C 2 T CMECH JJIS CIIIaBICHUS
1 cruiapisitoT mpu temieparype 900— 950 °C B reuenue 10—20 muH.

[TnaB obpabareiBatoT 50 M1 pacTBOpa COJSIHOW KHCIOTHL. lloiydeHHBIH pacTBOp NEpPEBOIAT B
MEpHYI0 KOOy BMECTUMOCTBIO 250 MII, MONMBAIOT A0 METKH PAacTBOPOM CEpHOW KHCIOTHI H
MEPEMEIINBAIOT.

W3 nosy4eHHOro pactBopa OTOMPAIOT aJJMKBOTHYIO Y4acTh 00beMoM 25— 50 Mi1 B 3aBHCHMOCTH OT
IpeArogaraeMoil MacCOBOM JIOJIM JTMOKCH/IA TUTaHAa B aHATM3UPYEMOH Mpo0e M MepeHOCsT B MEpHYIO
ko0i0y BMecTEMOCTEIO 100 M1, ZOOABISAIOT 3 MII IMEPOKCHAA BOIOPOJA, 3aTE€M TOJIMBAIOT IO METKH
PAacTBOPOM CEpHOH KHCIOTHI, IIEPEMEIIMBAIOT M (HOTOMETPUPYIOT IIOMYYEHHBI pacTBOp Ha
(hOTO3/IEKTPOKOIOPUMETPE C CHHUM CBETO(MWIBTPOM WJIM Ha CIEKTPO(OTOMETpPE MpPU [UIMHE BOJIHBI
410 HM, HCTIOJIB3YS KIOBETY C TOJIIIMHOM CJI0SI, MOTJIOIIAIOLIEro ¢BET, 50 MM.

4.12.4 O6padoTka pe3yJIbTATOB aHATU3A

MaccoByo J0JTI0 INOKCHAA TUTaHA B HCCIELyEeMOM MaTepuaine, %, OnpenessioT mo hopmyIie
C,-V-V,

o (34
m-V, -10

rie V' — o0beM OKpAaIIEHHOTO HCCIIEAyEMOT0 pacTBOpa, MIl;

Vo — OO 00bEM HCCIIelyeMOro pacTBopa, Mil;

m — Macca HaBecCKH, T;

V, — o00beM alMKBOTHOH YacTH WCCIEAYEeMOTO pacTBOpa, B3ATOW MJS IPHUTOTOBICHUS
OKpAIlICHHOTO pacTBOpa, MII;

C,— KOHIIEHTpAIMs JUOKCHIA TUTaHA B OKPAIIEHHOM HCCIIEyeMOM PacTBOpe, MI/MJI, HaiileHHas
TI0 TPaIyHPOBOYHOMY I'pauKy HMIIM METOAOM CpaBHEHUS 110 (hopmyIie

c,=c, 2, (35)

Ac
ryie C, — KOHIIEHTpaNXs pacTBOpa CPaBHEHUS, MI/MIT;
Jlx — onTHueckas IIOTHOCTh OKPAIIEHHOTO HCCIIEyeMOT0 pacTBOpa;
Jl.— onTHdeckasi IOTHOCTh PAaCTBOPA CPaBHEHMUSL.
AOGCONIOTHOE JOIyCTHMOE PAacXOXKAEHUE Pe3yJIbTaTOB NapaUICNIbHBIX ONPEAENEHUI HEe IOIKHO
NPEBBIIATh 3HAYCHHUH, YKa3aHHBIX B Tadmuue 14.

TiO =

Tabmuna 14 B npornerrax
MaccoBast 10 JUOKCHIA TUTaHa AGCOIOTHOE JIOITyCTUMOE
PacXOXKICHUE
Jo 0,5 Bxirou. 0,06
Cs.0,5» 1,5 » 0,10
»1,5»50 » 0,30

4.13 Onpeodenenue oxcuoa xpoma

Meron ocHOBaH Ha B3aMMOJEHcTBHM An(eHmIKapOa3uia ¢ HOHAMHU IIECTHBAJICHTHOTO XpoMa ¢
00pa3zoBaHUEM B KHCIIOH Cpese COeIMHEHHs, OKPALLIEHHOTO B KPaCHO-(HOJICTOBBIH LIBET.

OnTHYecKyl0 IUIOTHOCTh PAcTBOpa OMNPENEISIOT Ha (OTOIIEKTPOKOJIOPUMETPE C 3eJCHBIM
CBETOQHIBTPOM WIIM Ha CIIEKTPO(OTOMETpE MPH JIHHE BOJIHBI 540 HM.

4.13.1 CpencTBa KOHTPOJIS H BCIIOMOTaTeJIbHOE 000py10BaHUe

Becs! naboparopusie no I'OCT 24104.

DOTONEKTPOKOIOPUMETP HIIH CIIEKTPOPOTOMETD.

[Meus mydenbHast.



Turens miatunoBsid o 'OCT 6563.

Kon6s1r mepusie mo 'OCT 1770 Bmectumoctsio 100 u 250 mut.

Munerku mo 'OCT 29227 u mo T'OCT 29228 na 2,5, 10, 20, 25 u 50 mi.

Crakans! o 'OCT 25336 na 100—200 mur.

Kucnora consnas no I'OCT 3118, pactsop 1:5.

Kucnora oprodocdopnas mo FOCT 6552, pactop 1:2.

Crmpt >THIOBEIHA pekTudrkoBaHHbI TexHndeckuit o OCT 18300.

Hudennnkapbazum: 0,25 r mudenuakapbasuma pacTBOPSAIOT Hpu ciiabom HarpeBanuu B 100 mi
pactBopa ortwioBoro crnupra 1:1. JludeHwnkapba3ujy HECTOEK U €ro pacTBOp T'OTOBSIT
HEIOCPEICTBEHHO IIepe/l OIPEIEICHIEM.

Kanmit nByxpomoBokucieri (Omxpomar kamus) mo ['OCT 4220, mepexpuCTaUTM30BaHHBIN |
BBICYIIIEHHBIH JI0 TOCTOSTHHOM Macchl mpu Temnepatype 130 °C.

Harpuii yraekucineiii (kapoonar Hatpust) mo OCT 83.

Kanuit yrnexucnstit (kapooHar xanust) mo 'OCT 4221.

AMMOHHAH a30THOKHCTBIN (HUTpaT amMonwmst) mo [OCT 22867.

Hatpwuii rerpaboprokucisiii (TeTpadopat HaTpus) 10-Bognbiit mo I'OCT 4199, 06e3B0KEHHBIN TpH
temrepatype (400 £+ 20) °C.

Cwmech i criaBienus o 4.11.1.

4.13.2 llopsinok NOATOTOBKH K AHATU3Y

IIpuroroB/eHne CTAHAAPTHOTO PAcTBOPA

Hagecky nByxpomoBokucioro kamus (Omxpomara kamms) maccoit 0,0484 1 pactBopsror B 100 M
BOJBI. PacTBOp mepeHocsT B MEpHYIO KO0y BMECTHMOCTBIO 250 Mil, pa30aBisiOT 10 METKU BOJIOW U
TIIATEIBHO MEPEMEIINBAIOT.

AJMKBOTHYIO 9acTh 3TOTO pacTBOpa 00beMoM 25—50 M1 pa30aBisioT BOJOH 10 METKH B MEpHOI
koibe BMecTuMocThIO 250 Mir. MaccoBasi KOHIICHTpanusl OKCHIAa XpoMa B CTAaHJAPTHOM PacTBOpPE —
0,02 Mr/mi.

IocTpoenue rpaxyMpoBOYHOro rpaduka

B mste MepHBIX kK010 BMecTuMocThIO 1o 100 mur HanmBarot coorBercTBeHHO 0,45 0,8; 1,25 1,6; 2,0
MJI CTaHAZAPTHOTO pacTBopa, uro coorBercTByeT 0,008; 0,016; 0,024; 0,032; 0,040 r okcHma xpoma,
pa30aBisOT IpuMepHO 10 70 MIT BOJIOM, JOOABISIOT B KAXIYIO KOJOY 1o 1,5 MII COJISIHOM KHUCIOTHI, 4
M1 opTodocOpHOH KHUCIOTHI, THIATEIBHO MEPEMEIINBAIOT, 3aTeM NPUOABIAOT 1o 1,5 M
mudeHmIKapOasuna, pa30aBiIsgIOT O METKH BOJOH, BHOBb IEPEMEIIMBAIOT W depe3 5—7 MHH
(hoTOMETPHPYIOT MOMYUYCHHBIC TPATyHPOBOYHBIE PACTBOPHI OTHOCHUTEIHHO IUCTHILUIMPOBAHHON BOBI
Ha (OTOAIIEKTPOKOJIOPHUMETPE C 3€JICHBIM CBETOPHUIBTPOM HIIH CIEKTPOPOTOMETPE MPH JJINHE BOJIHBI
540 HM, UCHOJB3Ys KIOBETY C TOJIIUHOW ciosi, mornoimawmero cer, 30 mm. [lo momydeHHBIM
pe3ynbTataM OIpPEJCeIICHH ONTHYEeCKON IUIOTHOCTH W HM3BECTHOW KOHIIGHTPAI[MM OKCHJA XpoMa B
(hoTOMETpPHPYEMBIX PaCTBOPAX CTPOAT TPALyHPOBOTHBIN IpaduK.

4.13.3 Ilopsinok NMpoBeIeHHUST AHAJIN3A

Hagecky maccoit 0,2—0,5 r (B 3aBHCHMOCTH OT IIpeanojaraeMoil MacCOBOI OJM OKCHIAa XpoMa)
CIIABJISIIOT € 2 T cMecH A crutaBiieHus1. [locie oxnakaeHus ruiaB pactBopsitot B 40—>50 mi pacTBopa
COJITHOH KHCJOTHI, TIEPEBOMIAT PAacTBOP B MEpHYI Koji0y BMecTuMocThi0 100 Mir, pa30aBisioT 10
METKH{ BOJOW M THIATEIHHO TIEPEMEIIHBAOT.

Jna ompeneneHUs MacCOBOM JONM OKCHAA XpoMa OTOMPAIOT aMKBOTHYIO YacTh IOyYECHHOTO
pactBopa oO0bemMoM 10—25 mut (B 3aBHCHMOCTH OT MpPEIIOIaracMoil MacCOBOM OJH JJIEMEHTA) B
MEpHY0 K00y BMecTuMOCThIO 100 M1, mobaBistror S0—60 Ma Bojsl, 4 M1 pacTBopa opTodochopHOit
KHACJIOTH W TepementnBaroT. Jamee mpudasmstor 1,5 mi mudenmnkap6asmna, pa30aBiIsioT 10 METKH
BOJIOH, TepeMemmBaroT W dYepe3 S5—7 MHH (QOTOMETPUPYIOT TIONyYeHHBIM pacTBOp Ha
(hOTO3NIEKTPOKOIOPUMETPE C 3€JICHBIM CBETO(MHILTPOM WIIM Ha CIIEKTPOPOTOMETPE MPH JUIMHE BOJIHBI
540 HM, UCTIOJIB3YS KIOBETY C TOJIIMHOM CIIOSI, MOTJIOIIAOLIEro cBeT, 30 MMm.

4.13.4 O6padoTka pe3yJabTATOB aHATU3A

MaccoByro OO OKCHAa XpOMa B HCCIIeIyeMOM MaTepuaie, %, OpenesioT mo GopMyie

C, V-V,
Cr,0, =2 Vo (36)
m

a
rie V' — o0beM OKpAIIEHHOTO HCCIIEAyEMOTO PacTBOpa, MII;
V', — oO1iuii 00beM UCCISTyeMOT0 pacTBOPa, MIT;
™M — Macca HaBEeCKH, T;
Vo, — o00beM amMKBOTHOW YaCTH HCCIEIyeMOT0 pacTBOpa, B3ATOM M IMPHUTOTOBICHHS
OKpAIICHHOTO PacTBOpa, MII;



C, — KOHIIEHTpalusi OKCH/a XpoMa B OKpAILIEHHOM HCCJIElyeMOM PacTBOpe, MI/MJI, HailleHHas 110
rpajlyipOBOYHOMY IpadMKy MM METOJIOM CpaBHEHHS IO popMmyJie

A
C,=C,=x, 37
x I (37)

C

rae C. — KOHIIEHTPAIHs PacTBOPa CPAaBHEHHS, MI/MIT,

My — onTudeckast INIOTHOCTh OKPAIIEHHOTO UCCIIEAYEMOTO PacTBOPA;

/[, — onTuyeckas IIOTHOCTh PacTBOPa CPABHEHUSL.

AGCOIOTHOE JIOITYCTHMOE PAaCXOXKICHUE PE3YJIbTaTOB MapaUIeNIbHBIX ONPEAEICHUI HE JOJDKHO
MIPEBHIIATH 3HAYCHNH, YKa3aHHBIX B Tabmmme 15.

Tabmuna 15 B npouenrax
MaccoBasi 10Jis1 OKCHIa Xpoma AOCOIFOTHOE JIOITyCTUMOE
PACXOXKJICHHE
Jo 0,3 Bxirou. 0,03
Cs.03»1,0 » 0,10
»1,0» 3,0 » 0,25
»3,0»80 » 0,50

4.14 Onpeoenenue oxcuoa gpocpopa

Meroj ocHOBaH Ha nosydeHuH GpochopHOMOIHOIEHOBON IeTEPOIIOIUKHUCIIOTHI, KOTOPasi B KUCIIOW
CpeJie P BOCCTAHOBJICHUU CEPHOKHCIIBIM THAPA3UHOM OKPAIIMBAET PACTBOP B CHHHU I[BET.

OnTHYecKyr0  IUIOTHOCTh  OKpAaIIGHHOTO B CHHHH [BET pacTBOpa  OMNPEIENSOT  Ha
(hOTO3EKTPOKOIOPUMETPE C KPACHBIM CBETO(PUIBTPOM C MaKCHMAaJIbHBIM MPOMYCKAHHEM TPH JUTHHE
BOJIHBI 600—750 HM WK Ha CLIEKTPO(GOTOMETPE TIPH ITHHE BOIHBI 830 HM.

4.14.1 CpencTBa KOHTPOJISA H BCIIOMOTaTeJIbHOE 000py10BaHUe

Becs! naboparopusie obero HazHauenust mo 'OCT 24104.

DOTOIIEKTPOKOTIOPUMETP WIH CHEKTPOPOTOMETP.

[Meus mydenbHast.

Kon6sr mepusie o 'OCT 1770 BmectumocThio 50, 100, 200—250, 500m1.

[MTunetkn BMectumocThio 1,5; 5; 10; 20; 25 M mo 'OCT 29227 u T'OCT 29228.

Kucnora cepras mo 'OCT 4204, pactBop KOHIIEHTparwmei 5 M.

Hatpwuit MmomubaeHoBokucabiii (Monuoaat Hatpust) mo FOCT 10931:

5 T MONUOIEHOBOKUCIIOTO HATpHs (MoimuOaaTa HATpus) pacTBopstoT B 200 My pacTBopa cepHOU
KHUCIIOTHI KOHIIEHTpanueit 5 M.

I'mpapasun  ceprHokucneii mo TI'OCT 5841, 0,15 %-mbelii BomHBI pacTBOp (mamee —
BOCCTaHOBHTEIb).

Kanus runpookucs (ruapokcun kanus) mo [OCT 24363, pactBop koHIeHTpauuei 3 M.

Cwmech 1 criaBienust o 4.11.1.

Kucnora comstras mo 'OCT 3118, pactsop 1:5.

Kammit  dochoprokucaeiii  (pochar kammss) oxgHozamerneHHbii mo ['OCT 4198, nBaxmel
NEPEKPUCTAIUIN30BAHHBIN U3 TOPSYEro BOJHOI'O PAaCTBOPA U BBICYILIEHHBIN 10 IOCTOSHHOM MaccChl IIpU
temnepatype 11 °C. XpaHAT B SKCHKAaTOpe HaJA CIIOEM CEpHOM KHUCIOTHI WM B CTEKISIHHOM Tape ¢
TIPUTEPTOMN KPBIIKOM.

Hupaukarop dperondraiens.

4.14.2 Ilopsinok NOATOTOBKH K NPOBEICHUIO AHAJIN3A

IIpuroroBieHne cTAaHIAPTHOTO PAcTBOpPa

Hagecky opano3amermenHoro ¢ocdopuokucioro kamus (docdara xamus) maccoit 0,1917 r
pactBopsitoT B 100—150 M1 BOZIBI, IEPEHOCAT B MEPHYIO KOJIOY BMECTHMOCTBIO 1 JI, pa30aBisioT 10
METKH BOJOW W mepeMmemuBaioT. 3atreM 100 MJI MPUTrOTOBIEHHOTO PacTBOpa MEPEHOCSIT B MEPHYIO
Koy BmectumocThio 500 mu u moBomaTr Bomod mo 500 mur. MaccoBasi KOHIIGHTpAlUsl OKCHIIA
tdbocdopa B crangapTHOM pactBope — 0,02 Mr/mit.

IocTpoenue rpaxyMpoBoYHOro rpaduka

B derhipe MepHBIE KOJOBI BMECTUMOCTBEO 1O 50 MJI BBOZAT COOTBETCTBEHHO 1; 2; 3; 4 M
CTaHOApTHOTO pacTBopa, uto cooTBercTByeT 0,02; 0,04; 0,06; 0,08 Mr okcuma pocdopa, 100aBISIOT B
Kaxayro koily 25— 30 mi1 Boabl, 5 MJI pacTBOpa MOJIMOAEHOBOKHCIIOTO HATPHs, 2 MJI CEPHOKHCIIOTO
THpa3vHa W JOJIMBAIOT JIO METKH BOJOW. PacTBOpBI mepememmBaioT W morpykaroT Ha 10 MuH B
KUISIIYI0 BOJSIHYIO OaHIO, IOCJe 4Yero OXJaXJaroT J0 KOMHATHOHM TeMIlepaTrypbl M IOJy4eHHBIE



rpajlyupoOBOYHbBIE PacTBOPbl  (HOTOMETPUPYIOT OTHOCHTENIBHO JUCTWIUIMPOBAHHOW BOIBI  Ha
(hOTORIIEKTPOKOIIOPUMETPE C KPACHBEIM CBETO(PHIBTPOM C MAKCHMAJIbHBIM CBETOIPOITYCKAHUEM IIPU
JUTHHE BOJHBI 656—680 HM min Ha cCeKTpooTOMeTpe NpH JuTnHE BOTHBI 830 HM, HCITONB3YsI KIOBETY
C TOJIIMHOM CJIOS, OTJIOIIAOIIEr0 CBET, 20 MM.

[To mony4yeHHBIM pe3ysbTaTaM OINpPENEICHUN ONTHUYECKON IMIOTHOCTH M U3BECTHOW KOHLIEHTPALUU
okcuna gocdopa B POTOMETPUPYEMBIX PaCTBOPAX CTPOSIT IPAAyHUPOBOYHEIH rpaduK.

4.14.3 TlopsinoK NpoOBeIeHUsI AaHATU3A

[Munerkoit orbupator 10—25 M aHATH3HPYEMOrO pacTBOpa, IEPEHOCAT B MEPHYIO KOJOy
BMecTHMOCTBIO 50 mi. IlpenBapurensHo 10—25 MM 3TOro e pacTBOpa OTOMPAIOT B CTAKaH HIIH
KOOy W HEHTpaJIM3yIOT pacTBOpOM THApOKcHIa Kaimus 1o ¢enondranenHy. [lomemnmee Ha
HEUTpaTU3aIMI0 KOJIMYECTBO MICTIOYH MPUOABISAIOT B aHAIM3HPYEMBIH PacTBOp, 3aTeM TOOABISAIOT 5
MJI pacTBOpa MOJHOJCHOBOKHCIOTO HATpus (MONUODAT HATpus), 2 MJ pacTBOpa CEPHOKHCIIOTO
THIpa3uHa, TOJUBAIOT 10 METKH BOZIOH, IepeMeInBaioT i depe3 10 MUH BBIACP)KUBAHUS B KHUILAIICH
BOJSHON ©OaHe oxjaxnatoT. DPoToMeTpupyloT Ha  (POTODIEKTPOKOJIOPUMETPE C  KPACHBIM
CBETOQMIBTPOM C MaKCHMAlbHBIM CBETONPOITYCKAaHWEM MpHW JJIMHE BOJHBI 656—680 HM wmiau Ha
creKTpodoTOMeTpe MpH THHE BOIHBI 830 HM, HCTIONB3YS KIOBETY C TOJIIMHOW CIIOS, TIOTIIOMIAFOIIETO
cBeT, 20 MM.

4.14.4 O6padoTka pe3yJIbTATOB aHATU3A

Maccogyro oo okcuaa pochopa P,Os B uccnenyemom matepuaie, %, ompeaesstor mo popmysie

C,-VV,
m-V, -10

rjie V' — 00beM OKpAIIEHHOT0 UCCIIEyeMOro PacTBOPa, M,

V, — obummit 00eM HCCIIeAyeMOT0 pacTBOPa, MIT,

m — Macca HaBeCKH, T

V. — o00BeM amMKBOTHOW 4YacTH HCCIECIyeMOro pacTBOpa,
OKpAILICHHOTO PacTBOPa, MII;

Cy — koHUeHTpawus okcunaa ¢pochopa B OKpaLICHHOM UCCIEIyEeMOM PacTBOpE, MI/MJI, HalileHHAs
0 TPAAyUPOBOYHOMY IpadUKy HIA METOJOM CPaBHEHUS 10 (hopMyJie

Ay (39)
C
ryie C, — KOHIEHTpaIXs pacTBOpa CPaBHEHUS, MI/MIT;
J1x — onTuyeckas INIOTHOCTh PacTBOpa CPaBHEHUS;
Jl. — omnTHYecKas IJIOTHOCTh OKPAIIEHHOTO HCCIIEAYyEeMOro pacTBopa. AOCONIOTHOE AOMYCTHMOE
pacxoXXICHUE pPe3yJbTaTOB IapajUIeNIbHBIX ONpENeNIeHNH He JO0JDKHO NpEeBBIIATh 3HAuCHUH,
yKa3aHHBIX B Tabuue 16.

P,0, = (38)

B3SITOI AJId IIPUTOTOBJICHUS

C, =C,

Tab6muma 16 B npornenTax
Maccosas goiist okcuaa Gocdopa AGCONIOTHOE JOITyCTUMOE
PacXOXKICHUE
Jo 0,5 BKirou. 0,04
CB.0,5»1,0 » 0,10
»1,0»3,0 » 0,25

4.15 Onpeoenenue cymmul oKCuoa u 2UOPOKCUOA Kanbyus (C60000HOI U36eCmu Uil c60000H020
OKCUOA Kanbuus)

4.15.1 DTaHOJ-TIHLEPATHBINA METO/

Mero OCHOBaH Ha O3KCTParMpoBaHWM OKCHIA M THAPOKCHAA KalbLUsl M3 CBEXEPacTepTOro
MOPOIIKA aHAM3UPYEMOH MPOOBI ATAHOJ-TIUIIEPHHOBHIM PAcTBOPOM (Jlaiee — pacTBOPHTENIEM) C
MOCTICAYIOMNM THUTPOBAaHMEM OOpA30BaBIIETOCS TIHIEpaTa KaJblUs CIIHPTOBBIM PacTBOPOM
6e3Bo/IHON OEH30MHOIT KUCIIOTHI B IIPUCYTCTBUU MHAWKATOPa (heHON(TANICHHA.

4.15.1.1 Cpeocmea KOHmMPOIS U CNOMO2AMENbHOE 000PYO08aAHUE

Beco! ananutuueckue no 'OCT 24104.

[eus mydenpHas.

Mkad cymmmsHBIA.

XononunbHUK JInOuxa.

XONOANIBHUK 00paTHBIH.



Bropetka o 'OCT 29252.

Kpyriononnsie kool BMecTuMocThi0 150, 200 M, 2, 3 1 mo TOCT 25336.

Crmptomerp.

Kansims okcun o I'OCT 8677.

Kanbiwmii yrnexucisiii (kapoonat kansuust) no 'OCT 4530.

Oxcukarop o I'OCT 25336.

bans BogsHast.

bans necuanas.

Konb6s1 koanyeckue BMectuMocThio 150, 200, 300, 350, 500 mur mo 'OCT 25336.

Crakan tepmocTolikuii BMectumocTbio 300 vt mo 'OCT 25336.

Turens miatuaOBEI 10 TOCT 6563.

CBekeo00ROKEHHBI OKCHII KaJbIUSA: OKCHI KaJBIUS WIM YTJEKHUCIBIA Kalblui (kapOoHAT
KaNblysl) MPOKAIMBAIOT B MydenbHOW meun He MeHee 4 4 mpu Temreparype He MeHee 950 °C;
000MOKEHHBIH MPOIYKT OXJIAKAAIOT B AKCHKATOPE M HEMEIJIEHHO MCIONB3YIOT sl 00€3BOKMBAHMS
CImpTa.

CroupT 3TUN0BBIN pekTUGUKOBaHHBINA TexHndeckuid mo OCT 18300.

Hatpus runpookucs (ruapoxcun Hatpust) mo 'OCT 4328, cnmpToBoii pacTBop KoHueHTpanuei 0, 1
moute/11 (0,1 M).

I'munepwa mo F'OCT 6259.

Kucnora 6ensoiinas mo 'OCT 10521, cniuptoBoii pactBop KoHueHTparued 0,1 momp/m: 12,3
00€3B0KEHHOU OEH30MHOM KHCIOThI PACTBOPSIOT B 1 J1 aOCOIFOTHOTO ATHIIOBOTO CITUPTA.

Bapus xnopua nmo 'OCT 4108.

Wupukarop ¢perondranens.

TpyOka xJIopKaIbIIUeBast.

W3BecTh HaTpOHHASL.

CrexJissHHbIe OyCHHKH WJIM OTMBITHIN M 3aTeM IPOKaJIEHHBIH KBapLEBHIi MECOK.

4.15.1.2 Ilopsaodok no02omosKu K nposeoeHur0 aHaIu3d

O0e3B0KMBaHME PEATEHTOB

AGCONIOTHBIN CITUPT TOTOBST CIEAYIOIIUM 00pa3oM: B KPYTJIOAOHHYIO KOJIOY BMECTUMOCTBIO 2—3
J1 HACBIMAIOT 10 IMOJIOBUHBI CBEXKEOOOMIKEHHBINH OKCHI KaabIHs, 3aJHUBAIOT HA 2/3 KOJOBI 3TUIOBBIM
CIIMPTOM, TJIOTHO 3aKPBIBAIOT KOJIOY PE3MHOBOM MPOOKOW C XJIOPKAIBIINEBON TPYOKOA.

CrmpT HacTaWBarOT HAJ OKCHIOM Kalblus B TedeHHe 2—3 cyT. [lo MCTeYeHnH 3TOro BpeMEHH
KOJIOY COSAMHSIOT TePMETHYHO C OOpaTHBIM XOJOAMILHUKOM, CTaBAT Ha KHUILALIYIO BOISHYIO OaHIO U
KUITAT COJAEPKUMOE B TeueHHe 5—6 4. BozsHyio 0aHIO HarpeBaroT 3JEKTPOIUIMTKOW C 3aKPbITON
CIHPAJIBIO BO N30€XKaHNe BOCIUIAMEHEHHS TIAPOB CITUPTA.

[To OokOHYAaHWM KHUISYEHHS CHUMAIOT OOpAaTHBIA XOJOIMIBHHK M 3aKPBIBAIOT KOJIOY pPE3UHOBOM
npoOKoii, B LIEHTPAJIbHOE OTBEPCTHE KOTOPOW BCTABIISIOT H30THYTYIO TPYOKY. [IpucoeuHsoT koi1ly K
xonoawIbHUKY JInOnxa, Ha BBIXOJE KOTOPOTO JOJDKEH OBITh aJIOHXK, COCAMHEHHBIN C CyXOW KOJIOOit
BMECTHUMOCTHIO | JI uepe3 pe3nHOBYIO IPOOKY C ABYMsI OTBepCTHsIMU. Bo BTopoe oTBepcTHe BCTAaBIISIIOT
XJIOpKaJbIIMEBYI0 TPYOKy. Bce coemmHeHHs MOIKHBI OBITH CTPOTO TEPMETHYHBIMH BO H30EKaHHE
MOTEeph CIUPTA B aTMOchepy.

IlepBeiMu 15—20 M HeperHaHHOTO CHMPTAa OMNOJACKMBAIOT IMPHUEMHHK; IMOCIETHIO MOPIHIO
OTroHa, 0koJio 20 MJI, He IIPUMEHSIIOT /ISl IPUTOTOBIICHUS! THTPOBAHHBIX PAaCTBOPOB.

[MomyuyeHnplid 0e3BOAHBIN CHHPT oOXMaxmaloT 1Mo Temmeparypsl 20 °C U TpOBepsSIOT ero
KOHIIEHTpaluio crimpromerpoM. Ecmu cimpra okaxkercst meHee 99,8 %, TO ero BTOpUYHO HACTaWBAIOT
HaJl HOBOH MOpIHEl CBEXE000XIKEHHOTO OKCH/IA KaJIbLUs U OTTOHSIOT.

[Moxy4eHHbIi 6€3BOIHBII CIUPT XPAHAT B TEPMETHYHO 3aKPBITHIX OYTHUISX.

Be3BoaHbIi rHIeprH TOTOBAT CIEAYIOMIM 00pa3oM: B TEPMOCTONKHUI cTakaH BMecTUMOCThIO 300
M1 HasuBatoT 250—300 mut TammeprHa U HarpeBaroT B TedeHue 3 9 mpu Temmeparype 160—170 °C.
Temneparypy NpoBEPSIIOT TEPMOMETPOM, OIIYILIEHHBIM B [JIMLIEPUH.

O0e3BOKEHHBIN 1 OXJIAXKICHHBII INIMIIEPHH MEPEINBAIOT B CYXYyIO KOOy BMecTUMOCThI0 250—300
MJT U TEPMETHUYHO 3aKPBIBAIOT MPOOKOH.

Be3Bogmayio GeH30HHYI0 KHCIOTY IONYYalOT BBICYIIMBAHHEM 10 TOCTOSHHONH MacChl B TEUEHHE
CYTOK B 9KCHKaTOpE HaJl CEpHOIl KHUCIOTOM.

Be3BomHbII xstopu 6apust TOTOBST BHICYIIMBAHHEM B CYIIWJIBHOM InKady mpu temmepatype 130
°C.

IIpuroroBienne pacrBopuTeeii

OTaHOJI-TINIEPUHOBBIA PACTBOPUTEIH TOTOBST CIEIYIOIINM 00pa3oM:

B 200 MJ1 0€3BOJHOTO TJIMIICPUHA, HATPETOT0 B KOHUYECKOM KoJ0e 0 TeMmepatypsl 100—125 °C,



pacTBopsitoT 15 r 6e3BomHOrO Xyopuaa Oapus. PacTBop oxyaxmaroT U npuOaBisaoT 1 1 6e3BOIHOTO
cnupta u 0,1 T uHAUKaTopa Qenondranenna. [lomydeHHBIH pacTBOPUTENh HEUTPAIN3YIOT, MPUOABIISIS
KaIUISIMA CITUPTOBBIE PACTBOPHI THUAPOKCHAA HATPUA W OEH30WHOW KHUCIOTHL, JOOMBAasCh OxemHO-
PO30BOM OKpPACKH.

Onpeaesnienne TUTPA pacTBOPa 0€H30HOMH KUCJIOTHI 110 OKCHAY KAJbUUS

HaBecky okcupa KaibLusi WIM YIJIEKUCIIOrO Kaiblusi (kapOoHara Kamblus) maccoit 0,2 T
MPOKAJIMBAIOT JO0 TOCTOSIHHOM Macchl B TeueHue 2—3 4 mnpu Temneparype 950—1000 °C B
IDIATHHOBOM THTJIE. [10y9IeHHBIH OKCHUT PACTUPAIOT U BHOBH IPOKATUBAIOT HE MeHee 30 MHUH mpH TOH
JKe TeMIepaType, 3aTeM OXJIaKAal0T B SKCHKATOpEe HaJl HATPOHHON M3BECTHIO.

B Tpu cyxue KpyrioJoHHBIE WIM KOHHYECKHE KOJObI BMECTHMMOCThIO 150 M mnomemaror
CTeKJsIHHBIE OycnHKH, HanuBatoT 30—40 mi1 pacTBopHTeNsi, OBICTPO BHOCSAT OTBELICHHYIO B 3aKPHITOM
OIOKCE HaBECKY CBEXCTPHUTOTOBICHHOTO OKcuaa Kameiusa wMaccoit 0,03—0,04 1, sHEpruvyHO
B30ANTHIBAIOT U TEPMETHYHO MPUCOCTUHSIIOT K 00PaTHOMY XOJIOIUIBHUKY.

PacTBop HarpeBarOT 10 KHUIEHHS Ha IECYaHOW OaHe M KUIATAT JIO TOSBICHUS HMHTCHCHBHOW
po30oBOii OKpacku. 3areM Koi0y OTCOEAMHSIOT OT XOJOJWJIbHHKA M TOTYaC >K€ THUTPYIOT ee
CONIEPKIMOE PACTBOPOM OEH30MHOW KHUCIOTHI O HMCYE3HOBEHUS OKpackd. CHOBa MPHUCOSAUHSIOT
Ko0y K 0OpaTHOMY XOJOAWJIBHHKY W KHIATAT pacTBOp. KumsdueHme um TUTPOBaHWE YEPEmyIOT 0
HCUE3HOBEHHS OKPACKH TPH MOCIEAYIOIeM KunssueHun B TeueHne 20—30 MuH.

Tutp pacTBopa OCH30HHON KUCIOTHI T 0 ,I/MII, OMPEICISIOT 0 (GopMyIIe

m

Teawo = v > (40)

TZie m — Macca HaBeCKH OKCHJA KaJbIHs, T;

V' — obbeM pacTBopa OCH30WHOW KHCIIOTHI, MOMIEAINA HA TUTPOBAHKE, MIL.

3a 3HaueHHE TUTpa IPUHUMAIOT CpeaHeaprPMeTHIecKoe He MeHee TpeX TUHTPOBAHUH.

4.15.1.3 Ilopadok npogedenus anaiusa

B 3aBucumocTH OT mpeamoiaraéMoil MacCOBOW JONMH CBOOOTHOIO OKCHIA KAJbIMs HAaBECKY
cBexkepacreproit mpobsr mMaccor 0,1—1,0 T mOMEIIaloT B KOHUYECKYH0 WM KPYIJIOJOHHYIO KOJOY
BMecTHMOCTEI0 150— 200 ™M m npubaBnstor 30—40 mn pactBoputens. ComepKUMoe KOJOBI
B30anTeiBaroT. Konmby mpucoeawHSIOT K 0O0paTHOMY XOJOAWIBHUKY M kurmatat 20—30 MuH Ha
necyanoii O6ane. [Ipu nosiBIEHUN PO30BOH OKPACKH PacTBOPA KOJIOY OTCOSIMHSIOT OT XOJOAMIbHUKA U
TOTYAC K€ TUTPYIOT TOPSIYMH PacTBOp PacTBOpPOM OEH30MHOW KUCHOTHL. KunsueHune u THTpOBaHUE
YepenyIoT 10 NCUE3HOBEHUSI OKPACKHU IIPH MOCIEAYIOmeM KulsiueHnd B Tedyenne 20—30 MuH, mocie
Yero TUTPOBAHNE CUUTAIOT 3aKOHUCHHBIM.

4.15.1.4 Obpabomxa pe3ynbmamos aHanusa

MaccoByro 010 OKCHa U THAPOKCHIA Kaiublus (cBoOoaHoM u3Bectr) CaO,,, %, OMPEeIsioT Mo
¢dopmyne

V-T

Ca0,, :%100, (41)

rne V' — oObeM pacTBopa OEH30MHOW KHUCIOTHI, MOUICAIIMH Ha TUTPOBAHHE aHAIU3UPYEMOTO
pactBopa, MiI;

Tcao ~ TUTP pacTBopa OeH30MHOM KucinoTsl 1o CaO, T/mit;

M — Macca HaBEeCKH, T.

AGCOIOTHOE JIOITYCTHMOE PAaCXOXKICHUE PE3YJIbTAaTOB MapajuIeNbHBIX OINPEICICHUI HE JOJIKHO
NpEeBBIIATh 3HAYEHUH, YKa3aHHBIX B Tadmue 17.

Tabmuma 17 B npomenTax
MaccoBast 107151 CBOOOJJHOTO OKCHAA AGCOIIOTHOE JIOITyCTUMOE
KaJIbIHs pacxoxJaeHne
Jo 1,0 Bxirou. 0,06
Cs. 1,0» 2,0 » 0,10
»2,0» 10,0 » 0,40
» 10,0 » 25,0 » 0,69

4.15.2 DTHJIEHTJINKOJIEBBII METOX

Merto/; OCHOBaH Ha SKCTParupoBaHUU CYMMBbI OKCHJIA U TUIPOKCHA KalbLusl (CBOOOIHON U3BECTH)
U3 CBEXEpacTepTOil aHAIM3UPyeMO#W OpOOBl ITHICHIIIUKOIEM C MHOCIEAYIONMM THTPOBAHUEM
00pa30BaBIICTOCS ATUICHIIINKOJSTA KAJIbLUSI CONSIHON KHUCIOTOW ¢ KOMOMHHPOBAHHBIM HHIUKATOPOM
(bpenondranenn—o—HuadTondTanenH), pe3ko HIMCHSIONUM OKpacky B y3KoM uHTepBasie pH.



Onpeueneﬂne MPOBOAAT, NIPUMCHSA HABECKY, HAXOAAUTYIOCA BO BJIaKHO-CYXOM COCTOSIHUM.

4.15.2.1 Cpeocmea KOHmMPOIA U CNOMO2AMENbHOE 000PYO08AHUE

Becer anamutrueckue mo [OCT 24104.

Mkad cymmmsHBIA.

brokcrbr mo I'OCT 23932.

Hacoc Bogoctpyitnstii o 'OCT 25336.

Boponka ¢ ¢punsrpom lorra Ne 2 mo TOCT 25336.

bans BonsHas.

Kon6s1 konnueckue BMectumoctbio 250 M mo 'OCT 25336.

Bropetka mo 'OCT 29252.

Comsnras xucnora o 'OCT 3118, turpoBannsiii 0,1 M pactBop.

Ortunenrnukoins mo 'OCT 10164.

Wnmukarop: 0,1 t denonpranenna n 0,15 r o-Hadrondramenna pactBopstor B 100 mn
STHIICHTITHKOJISL.

CrexJissHHbIe OYCHHKH WJIM OTMBITBIN M 3aTeM MPOKAaJICHHbIH KBapLEBbIil IECOK.

Oxcukarop o I'OCT 25336.

Kanpiwmii xmopucteiid (xiopua kansiwst) no 'OCT 450, npokanennsiii npu Temneparype 700—800
°C, amns 3al0THEHUS SKCHKaTopa.

4.15.2.2 Ilopsook nposedenus anaiusa

[TpoOy u3MenbyaroT A0 COCTOSHHUSA NyApbl (IPH KOHTPOJILHOM IIPOCEMBAHUU Ipoda IOJDKHA
nosHOCThIO mpoiTH yepe3 cuto Ne 008 mo 'OCT 6613). Otbupator nBe HaBecku: ogHy Maccoi 1,0 r
U otipeneneHus Biaru mo 4.2; mpyryio — maccorr 0,5—1,0 T — mis ompeneneHus COaepKaHUA
CcBOOOIHOW W3BECTH. OJTYy HABECKy IOMEINAlOT B KOHHYECKYIO KOOy BMECTUMOCTBIO 250 M u
sanmuBaroT 40—50 M1 STHIEHDIHMKOMSL. [l JIydInero nepeMeliMBaHus B KOJOy MOMemarT 4—>5
CTEKJSIHHBIX OYCHHOK MJIM 3epHa KBapua. KosOy 3akpbIBaloT pe3nHOBOH NPOOKOH, cTaBsT Ha 30 MUH B
BOIAHYIO OaHIO, TeMmmepaTypa KOTopoil momkHa ObiTh He Oomee 70 °C. CogmepkuMoe KOIOBI
HETIPEPHIBHO TOMEIIMBAIOT. 3aTeM pPacTBOp (IIBTPYIOT depe3 BOopoHKY ¢ ¢umbrpom IllorTa mox
paspspKeHHEM.

Ounptp nocie GuibTpoBaHus 3 paza MPOMBIBAIOT ATWIICHIIIMKONEM. B ¢punbTpar gobasmstor 2—3
KaIlTi WHAWKATOpA U TUTPYIOT COJSTHOM KUCIOTOM 0 00eCIIBEYMBAHUS PacTBOPA.

4.15.2.3 Obpabomxa pe3ynbmamos aHanusa

MaccoByroo 00 CyMMbI OKCHIAa W TUApPOKcHAa Kajiblms (cBoOomuo#t wusBect) CaOg, %
OTIPENIEIISIIOT o hopMyJie

CaO,, = Velawo g , (42)

m(100-W)

rae V— o0beM CONIHON KUCIOTHI, H3PACXOIOBAHHEIA HAa TUTPOBAHHE, MIT;

Tcao  TUTP pacTBOpa coiisiHoM Kuciiotsl mo CaO, r/mi;

m — Macca BO3yLIIHO-CYXOi HaBECKH, T;

W — conepxanue Biary, %, onpegeneHsoe mno 4.2.

AOGCONIOTHOE JOMYCTHIMOE PACXOXKIEHHE pPEe3ylNbTaTOB MapajUIeIbHBIX OIPEIeIICHU HE ITOIHKHO
MIPEBHIIATH 3HAYCHNUH, YKa3aHHBIX B Tabmmme 17.

MMPUJIOXKEHUE A
(unghopmayuonroe)
HopMaTHBHBIE CCBLITKH

B Hacrosiiem craHapTe HCIOIb30BaHbl CCHUIKU Ha CIEIYIOIINE HOPMAaTUBHBIE JJOKYMEHTBI:

I'OCT 8.315—97 I'CU. CrangapTtHele 00pasisl. OCHOBHBIE TOJIOKEHHUS, TOPSIAOK pa3pabOTKH,
aTTEeCTALlNH, YTBEPXKACHHUS, PETUCTPALIMH U TPUMEHEHHS

I'OCT 8.326—89 I'CH. Metpomnorndeckasi aTTecTalus CpeCTB U3MEPEHUS

I'OCT 8.513—=84 I'CU. IloBepka cpeacTB uzMepeHusi. Opranusanus U MopsI0K NPOBeIeHUs

I'OCT 8.532—85 I'CHU. CrannmaptHble 00pa3ipl cocTaBa BeUIECTB M MarepuanoB. Ilopsmok
MEeXIIa00paTOPHOH aTTeCTallui

I'OCT 12.1.004—91 CCBT. IToxapHast 6e3omacHocTh. O61He TpeOOBaHUS

I'OCT 12.1.005—88 CCBT. O01ue caHuTapHO-TUTHEHNYECKHE TPeOOBaHUS K BO3/1yXy B paboueid
30HE

I'OCT 12.1.007—76 CCBT. Bpenmusie BemectBa. Kiaccupukamuss u oOmme TpeOoBaHHS
6e3omacHoCTH

I'OCT 12.1.010—76 CCBT. B3psiBobe3onacHocTh. OOmmue TpedoBaHus



I'OCT 12.1.019—79 CCBT. 3Onekrpobe3onacHoctb. O0LIMe TpeOOBaHUS U HOMEHKIIATypa BHJOB
3aIIMUTHI

I'OCT 12.4.011—89 CCBT. CpencrBa 3ammrtbl paboratommx. OOmme TpeOoBaHUS U
K1accu()UKAIHS

I'OCT 12.4.028—76 CCBT. Pecniupatopsr 11Ib-1 «Jlemectok». TexHuueckue ycaoBHst

I'OCT 12.4.103—83 CCBT. Opnexna cruenuanbHas 3alllUTHAs!, CPEACTBA UHIUBUAYATbHON 3alUTEI
HOT ¥ pyk. Kinaccudukarms .

I'OCT 83—79 Harpuii yriekucnsiid. TexHIUeCKHe yCIOBHS

I'OCT 199—78 Hatpuii ykCycHOKHCTBIN 3-BOAHBIN. TeXHUYECKHE YCIOBUSI

I'OCT 450—77 Kanbuuit X 1OpUCTHIN TEXHUUECKUH. TexHIUECKHe yCIoBUS

I'OCT 1277—75 Cepebpo azoTHOKHCIOE. TeXHHYECKIE YCIOBHS

I'OCT 1770—74 llocyna mepHas mabopaTopHasi CTeKIgHHas. LIWTUHIPHI, MEH3YpKH, KOJOBI,
npoOupku. TexHUYeCKUe yCIoBHs

I'OCT 3118—77 Kucnora consanas. TexHu4eckue ycinoBus

I'OCT 3760—79 AmMuak BonHBIN. TeXHUYECKHAE YCIOBHUS

I'OCT 3762—78 AMMoHMH yTiIeKUCIbIA. TexHIYecKre yCIoBHs

I'OCT 3773—72 AMMoHnuit XaopucTelii. TexHudeckue yciaoBus

I'OCT 4108—72 Bbapwuii xnopup 2-Boasblil. TexHUUECKHE yCIOBUS

I'OCT 4139—75 Kanuii pogaauctsiii. TeXHU9eCKHUE YCIOBHUS

I'OCT 4145—74 Kanuii ceprokucisiid. TexHu4YecKue yCcaoBUs

I'OCT 4147—74 Keneso (III) xmopun 6-BoxHei. TexHudeckue yciaoBus

TCOCT 4159—79 Mo, TexHuueckue ycuoBus

I'OCT 4166—76 Harpuii cepHOKHCIBIH. TeXHUYECKHE YCIOBHS

I'OCT 4198—75 Kaunnii ¢hochopHOKHCIBII 01HO3aMeLIeHHbIH. TeXHn4ecKre ycinoBus

I'OCT 4199—76 Harpuii rerpabopHokuciblii 10-BoaHbIi. TexHUYECKUE yCIOBUSL.

I'OCT 4204—77 Kucnora cepnas. TexHUueCKHE yCIOBHUS.

I'OCT 4217—77 Kanuit a30THOKUCIHEIA. TeXHIIECKHE YCIOBHS

I'OCT 4220—75 Kanuit 1ByXpoMOBOKHUCIBINA. TeXHUYECKHEe yCIOBHUSI.

I'OCT 4221—76 Kanwuit yranexucnsiii. TexHu4deckne yCrnoBus

I'OCT 4232—74 Kanuii ionucTsiil. TeXHUUECKUE YCIOBUSL

I'OCT 4233—77 Harpuii xnopuctsiid. TeXHHYeCKHEe yCIOBUS

I'OCT 4328—77 Harpus rugpookuck. TexHndeckne yciaoBus

I'OCT 4459—75 Kanuit xpomoBoKucnbli. TexHuyeckue ycaoBus

I'OCT 4461—77 Kucnora a3otHas. TexHUUECKUE yCIOBUS

I'OCT 4478—78 Kucnora cynbdocamunuioBas 2-BoHas. TeXHUIECKHE YCIOBUL

I'OCT 4523—77 Maruuii CepHOKUCIBIN 7-BOAHBIA. TexHIUECKHe YCIOBHS

I'OCT 4530—76 Kanbiwmii yrinekucnsiil. TeXHHUECKUE YCIOBHS

I'OCT 5456—79 I'mnpokcunaMuHa ruipoxJIopua. TexHIuecKkue ycaoBus

I'OCT 5833—75 Caxapo3a. TexHndeckue yciaoBus

I'OCT 5841—74 IN'uppa3uH CEpHOKUCIBIN

I'OCT 6259—75 I'muuepun. TeXxHUYECKUE YCTOBHSI

I'OCT 6552—80 Kucnora oprodocdopHas. TexHnueckue ycioBus

I'OCT 6563—75 Uzngenust TexHWYecKHe W3 OJIATOPOAHBIX METAIIOB M CIUIABOB. TEeXHHUYECKUE
yCIIOBUS

I'OCT 6613—86 CeTku IpoBOJIOYHBIE TKaHbIE ¢ KBaJAPAaTHBIMU AueiikaMu. TexHu4yeckue ycIoBUs

I'OCT 6709—72 Bopna puctunnupoBaHHas. TeXHUYECKHE YCIOBUS

I'OCT 8269.0—97 Ille6enp u rpaBuii W3 IUIOTHBIX TOPHBIX MOPOJ M OTXOIOB IPOMBIIIICHHOTO
MPOU3BOICTBA JJISl CTPOUTENBHBIX pab0T. MeTonbl (hM3NKO-MEXaHMUECKUX HUCTIBITaHNI

I'OCT 8677—76 Kanbius okcua. TeXxHUYECKUE YCTOBHS

I'OCT 9147—280 Ilocyna un o6opyznoBanue naboparopHsie GpappopoBsie. TeXHHUECKUE YCIOBHS

I'OCT 10163—76 Kpaxmai pacTBOpUMBIi. TeXHUIECKHE YCIOBHUL

I'OCT 10164—75 OtuneHrnukoib. TexHHIeCKHe yCIOBHS

I'OCT 10484—78 Kucnota hropucToBo10poIHast. TeXHHUSCKUE YCIOBHS

I'OCT 10521—78 Kucnora Genzoitnas. TexHUIeCKHe yCIOBUSL

I'OCT 10652—73 Conp auHatpuesas stutenguamua — N, N, N', N' — rerpaykcycHoit kuciots!
2-BogHas (TpuiioH b)

I'OCT 10929—76 Boxopoaa nepokcu. TeXxHUUeCKrue yCIoBHs

I'OCT 10931—74 Harpuii MoinO1eHOBOKHUCIBII 2-BOIHBIHN. TeXHNUECKHe yCIoBHs

I'OCT 11069—74 Amromunuii mepBudHBIN. Mapku



I'OCT 18270—72 Kucnota ykcycHast 0c000# YUCTOThI. TeXHUYESCKHE YCIOBHUS

I'OCT 18300—87 CriupT 3THIIOBBIN peKTH(HUKOBAHHBIH TEXHUYECKUH. TeXHUUECKHE YCIIOBHS

I'OCT 19908—90 Twurmwm, 4ammu, crakaHbl, KOJOBI, BOPOHKH, NPOOMPKH W HAKOHCUHUKH W3
MPO3pavHOro KBapueBoro mecka. O0Ime TEXHHIECKUE YCIOBHS

I'OCT 20478—75 AmMoHuit HafcepHOKUCIBIA. TexHIUeCKre yCIoBUs

I'OCT 20490—75 Kanuit MapraHiioBOKUCbIi. TexHUUeCKUe yCIoBUs

I'OCT 22867—77 AMMoHMIT a30THOKUCHEIA. TeXHIUECKUE YCIOBHS

I'OCT 23932—90 Ilocyna u obopyzmoBanue 1abopaTopHble CTEKJIAHHBIE. OOIINEe TEXHHMYECKHE
YCIIOBHS

I'OCT 24104—88 Becs J1abopaTopHBIe 00IIero Ha3HAYCHUS U 00pa3noBbie. OOIIIe TEXHIYCCKIE
yCIIOBUS

I'OCT 24363—80 Kanusa rugpookuck. TexHndeckne yciIoBus

I'OCT 24555—81 Cucrema rocygapCTBEHHBIX HCHBITAaHMN mponykuuu. Ilopsimok arrectaruu
UCTIBITATEIbHOTO 000pynoBaHust. OCHOBHBIE TTOJIOKECHUS

I'OCT 25336—82 TIlocyma m oOopymoBanune nabOpaTOpHBIE CTEKISIHHBIC. THITBI, OCHOBHEIC
apaMeTpsl U pa3Mepsl

I'OCT 27067—86 AmMmonwuit poganucTeiil. TexHudeckue yciaoBus

I'OCT 27068—86 Harpuii cepHOBaTUCTOKHCIbIA (HaTpusi THOCYJIbGar) S-BoaHbld. TexHuueckue
yCIIOBUS

I'OCT 27654—88 KocTroMbI JK€HCKHE IS 3aIIUTHI OT KUCIOT. TeXHIUECKHe yCIOBHS

I'OCT 29058—91 KocTioMbl >K€HCKHE AJIs1 3aIIUThI OT HETOKCHYHON NbUTH. TeXHUYecKue yCIoBUs

I'OCT 29227—91 Ilocyna mabopatopHas crekisHHas. I[lumetku rpanympoBanHble. Yacts 1.
Oo6mue TpeboBaHUs

I'OCT 29228—91 Ilocyna mabopatopHas crekisiHHas. [lumeTku rpamyupoBanHble. Yacth 2.
[TuneTku rpaxynpoBaHHble O€3 YCTAaHOBICHHOTO BPEMEHU OXKUAAHHS

I'OCT 29230—91 Ilocyna mabopatopHast crekiasHHas. [lumeTku rpamympoBanHble. Yacth 4.
[Tunetky BBITYyBHBIE

I'OCT 29251—91 Ilocyna nmaboparopHas crexistHHas. broperku. Yacts 1. OOmme TpeboBaHMs

I'OCT 29252—91 Ilocyna nabopatopHas crekisiHHas. broperku. Yacts 2. OOmue TpeGoBaHusl.
Bropetku 6e3 BpeMeHN 0)KUIaHHS

YK [69+691.224:54](084.74) OKC 91.100.20 K19 OKCTY 5709

KiroueBrbie croBa: mieOeHb, TpaBHid, TOPHBIC MOPOJIBI, OTXOIBI IMPOMBIIUICHHOTO MPOU3BOJICTBA,
XUMHYECKHIH aHaIN3, Mpo0a, HaBEeCKa

COJAEPXAHUE

1 O6nacTh MpUMEHEHHUS

2 HopMaTHBHBIE CCBIIKH

3 TepmMuHBI U onIpeAeIECHUS

4 MeTopl XMMHUYECKOTO aHAIN3a

4.1 OOurre MOIOKCHUS

4.2 OnpenerneHne BIaTH

4.3 OmnpeneneHue MOTEPU MACCHI TPH MPOKATHBAHIH

4.4 OnpeneneHne IUOKCHIA KPEMHUS

4.5 OmnpeneneHne OKCUIOB JKeJe3a U alIOMUHHUS

4.6 OnpeneneHne OKCUAOB KAIBIUSI M MATHAS

4.7 Onpenenenuie cynbhaTHON U CyIbPUIHON cepbl

4.8 OnpeneneHne OKCUAOB Kanus U HaTpUs

4.9 OnpeneneHne okcuaa xKenesa IByXBaleHTHOIO

4.10 Ompenenenre o0MIETo CoaepKAHUS XJIOPHUIOB U JIETKOPACTBOPUMBIX XJIOPHIOB

4.11 Onpenenenne OKCUaa MapraHia

4.12 OmpeneneHue JUOKCHAA TUTaHA

4.13 OmpeneneHue okCuaa XpoMa

4.14 Ompenenenne okcuna gocopa

4.15 Omnpenenenne cyMMbl OKCHA M THIPOKCHAA KaNblus (CBOOOTHON M3BECTH WU CBOOOJHOTO
OKCHU/Ia KaJIbIIHs)

IMpunoxenne A HopMaTHBHBIE CCBIIKU



