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1 O6nacTb NpUMeHeHns

Hactoawmin ctangapT pacnpocTpaHAeTca Ha WwebeHb 1 rpaBuin U3 NITOTHBIX FOPHbIX
nopo4 (B TOM 4ucrie nonyTHO 406bIBaEMbIX BCKPbILLHBIX M BMELLAOLWLMX opos U
HEKOHOWLMOHHBLIX OTXOAO0B TOPHbIX MNPeanpuATUM) U OTXOLO0B MNPOMbILLTIEHHOMO
Npou3BoOACTBa (B TOM 4YuCrie M3 TOMMMBHbBIX LUMAKOB, LLITAKOB YEPHOM U LBETHOM
MeTannyprim, 30510LLNIaKoBbIX CMeCen U 30f-yHOCa TEensioBbIX 3NEKTPOCTaHLUN),
NPUMEHSEMbIX B KayecTBe 3anosiHUTESNlen M KOMMOHEHTOB TSKErbIX, Nerkux u
A4YencTbiXx 6ETOHOB, a TakXe A5 JOPOXHbBIX U APYrMX BUOOB CTPOUTESNbHbBIX padoT,
N yCTaHaBNMBaET MeToAbl onpeaesieHnss MacCoBOM A0S XUMUYECKUX 3NIEMEHTOB U
NOPSIAOK  BbIMNOSIHEHUS XUMWYECKOrO aHanmM3a npu  OLEHKE MNPUrogHocTU B
CTPOUTENBCTBE OTXOA0B MOPHbLIX NPEANPUATUN 1N MPOMBbILLIIEHHOrO NPON3BOACTBA.

2 HopmaTtuBHbI€e CCbINKU

Ncnonb3yemble B HacTOSILLEM CTaHAAPTE CCbITKM HA HOPMAaTUBHbIE AOKYMEHTbI
npuBeaeHbl B NPUNoXeHnn A.

3 TepMUHbI 1 onpeaeneHus

B HacTosleM cTaHgapTe NpMMEHEHbI criefyolme TEPMUHbI U onpeaeneHuns.

Mpo6a - onpegeneHHoe KONMMYECTBO MaTepuana, oTobpaHHoe ANs UCMNbITaHWUK
OT nMapTUM TrOPHOM nMopoAdbl, WebHA (rpaBud) M OTXOOOB MPOMbILLIEHHOIO
npounsBoLCTBa.

AHannmueckasa npoba - npoba matepuana, NPUroTOBMEHHAA 13 NOCTYNUBLLEN
Ha ucnblTaHne NPobbl U NpegHa3HaYeHHasn Ana onpeneneHns Brarn U NpoBeaeHns
MNOSIHOMO XMMMYeCcKoro aHanmaa. 13 aHanmtudeckon npobbl oTOMpaloT oTaesbHble
HaBEeCKN B COOTBETCTBUM C METOAMKOM MCMbITaHUKW. [lonycKaeTcs UCnonb30BaHue
OLHOM HaBeCKM O5151 NPOBELEHNS] HECKOSNbKUX BUOOB UCTbITAHWUA B COOTBETCTBUN C
YCTaHOBJIEHHbIMU METOANKAMM.

HaBecka - npoba matepuana, npurotToBrieHHas U3 aHanMTU4eckon npobbl u
npeAHasHavyeHHast onga onpeneneHus MacCcoBOW AOSMN 3feMEHTa UMM HECKOSbKMX
9NEMEHTOB.

"Myxon™ onbIT - NpoBedeHVe WCNbITaHUS MNpU OTCYTCTBMU MUCCIEeayemMoro
mMaTepuana ¢ fnpMMEHEHMEM TEX e pPeaKkTMBOB W CObnogeHnemM BCeX YCHoBWUiA
aHarms3a. Ha ocHoBaHuu "rnyxoro" onbiTa B pesynbTaTbl aHanmM3oB BHOCAT
HeobxoaMMble MonpaBKu.

4 MeTOoObl XMMMNYECKOro aHanum3sa

4.1 O6bwme nonoxeHus



411 Tlpu npoBegeHMM TMOMHOMO XUMUYECKOro aHammsa webHs (rpaBus)
onpeaensitoT coaepXaHne KpeMHUs, arntoMHUS, xenesa (Tpex- U ABYXBarneHTHOro),
MapraHua, KanbLuusi, MarHus, Kanus, HaTpus, cepbl (CyrnbdaTHOM U CynbgmaHown),
XrOpUA0B 1 NOTEPU Macchl Npu NpokanueaHuu (ganee - n.n.n.).

B otoenbHbix cnydasx (dakynbTaTMBHO) OnpenensitoT CoAepXaHue TuUTaHa,
Xpoma, ¢pocdoopa.

AHanmavpyemyro npoby nepeBoAAT B pacTBOpP NyTeM  pPasfioKeHus,
cnraBneHMemMm mnun kucnotamu. Cnocob pasnoxeHns npobbl yKasaH B KOHKPETHbIX
MeToJax HacTosALWEero cTaHgapTa.

CopepxaHue KpeMHus1, antoMmnHKS, TPEXBANeHTHOro xenesa, Kanbuus, MarHus
onpegenstoT AN OOHOW HaBECKW Mocrfe pasfiokeHUs ee ChfaBrfieHeM C
KapOoHaTOM HaTpuUsa UM Co CMeChbio KapboHaTOB HaTPUA 1 Kanus.

CogepxaHne MapraHua, Xpoma, TuTaHa KW docdopa onpegensatoT
dOTOKONOPUMETPUYECKMM METOOOM ANS APYroM HaBeCKW Mocre pasroXeHus ee
cnsiaBneHMeM co cMecbto kapboHaTta HaTpust u TeTpabopata HaTpust (Oypbl).

[na oTAenbHbIX HaBEeCOK onpeneniaiT M.M.M., KamMn U HaTpuh MiamMeHHo-
doTOMETPUYECKUM METOLOM, [ABYXBalieHTHOE Xere3o, COedVHEHUs Ccepbl,
Xriopuasbl.

CogepxaHue (MaccoByk [OS0) BCEX KOMMOHEHTOB, KpOME XropuaoB WU
cynbmaoB, NpeacTaBnalOT B BuAe COOTBETCTBYHOWMX okcuaoB. CogepxaHuve

cynbdmaa npeacTtaBnsaloT B MNepecyeTe Ha TPUOKCUL Ccepbl UM cepbl .
PesynbTatbl aHamu3a 3anucbiBalOT B CriegyroleM nopsake: n.m.n., =i, Tid 4,

.;":";_12':'3, FEEDEa FE':', CI'E'::'E, Ilnio , CaD, IH’I,ED , KED, NE:[E':', Pg'::'j, S':'E, S,
1.

B cnyyae, ecnm anemeHT onpenensnun, Ho OH He BbiiT OOHapyXeH, NULYT "HeT";
€CInn Kakon-nmbo anemMeHT He onpeaensany, CTaBsT NpoYvepk.

Kpome BbINOMHEHMS MOMHOMO XWUMUYECKOro aHammsa webHs  (rpaBus),
onpegenstoT CymMMy OKCuaa W rMapokcuaa Karnbuusi, Ha3blBaemyr CBOOOAHbLIM

OKCUOOM KarbLus Unn cBoGoaHoM n3BecTblo (Call s ).



4.1.2 lNMpn npoBedeHUN XMMUYECKOrO aHanmsa LebHs 1 rpaBus aHanmMTUYECKYHO
Npoby WebHA 1 rpaBust U3 MNIIOTHbIX MOPHbLIX NOPO4 OTOMpalOT B COOTBETCTBUM C
pasgenom 4.2 FOCT 8269.0, ot6op npob 0TX040B NPOMbILLIEHHONO NPOU3BOACTBA
OCYLLECTBJIAIOT B COOTBETCTBUN C OEUCTBYIOLIEN HOPMATUBHON UMM TEXHUYECKOW
AOKYMeHTaumen Ha 3Tn maTtepumarnsi.

OT1obpaHHyto npoby cokpawatoT ao 100 r, nsamenpyaloT 4O pasMepa YacTul,
npoxogdawmx Yepes cuto N 016, n nocrnegoBaTenbHbIM KBAPTOBAHMEM YMEHbLLAKOT
no 50 r. Teepable 3epHUCTble MaTepuarnbl nNpeaBapuUTeSibHO U3MeNbYarT B
MeTanmM4yecKkom cTynke 4o nosnHoro npoxoxgeHus Yyepes cuto N 05 no FTOCT 6613,
nocre Yero MarHUTOM yaansioT nonaswme B Npoby MeTannmyeckme YacTuubl.

He ponyckaeTcsa npumeHeHMe MarHuTa [OJ19  MaTepuarnoB, cogepXawmx
MarHUTHble MuHepanbl. [anbHenwmm KBapTOBaHMEM OTOMpaloT Ans aHanmsa
CpeHIo aHanMTnyeckyto npody maccou cebiwe 10 o 25 r, KoTopyo pacTuparoT B
araToBOoW, SALUMOBOM WM  KOPYHOOBOWM CTynNke [[O COCTOAHMS nyapbl (npw
KOHTPOSIbHOM MpocenBaHnn npoba AospkHa NOSIHOCTBI0 NpoxoanTb vepe3 cuto N
008 no FOCT 6613).

[MogroToBrieHHYt0 NPoBY XpaHAT B CTEKMSHHOM BIOKCE C NPUTEPTON KPbILLKOW
AN 3aWmMThl OT BO3OENCTBUA OKPYXaKoLLen cpeapbl.

[Mepen B3ATMEM HaBeCKM nNpoby BbLICYLUMBAKOT B CYLUMBHOM LWKady Ao
NOCTOsIHHOM Macchl npu Temnepatype (105+5) °C. Macca cuntaeTcst NOCTOSAHHON,
€CIM pa3HOCTb MaccChl Npu ABYX MocrefoBaTerbHbIX B3BELUMBAHUAX MOCTE CYLLUKU
He npesbiwaeT 0,0004 r.

B oTaenbHbIX criydasax, ykasaHHbIX B KOHKPETHbIX METOAMKax HaCTOSLIEro
CTaHgapTa, aHarm3 TMpOBOAAT C HaBECKOW, HaxXOOsAWEeWcs B BO34YLUHO-CYXOM
COCTOSIHMM, C NOCNEeaYLWMM NepecyeToM Ha cyxoe cocTosHmne. Maccy HaBecku #: ,
I, HAXOASALLENCH B CYXOM COCTOSAHMM, BbIYUCIIAIOT NO popmyrie

. (100-X)
100

: (1)

rae #; - Macca HaBeCKu matepuarna B BO3YLUHO-CYXOM COCTOSIHUM, T;
X - MaccoBagd oons Bnarv B martepuare, onpegeneHHas no 4.2.
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4.1.3 [Ana B3BewwmBaHWS HaBECOK B 3aBMCUMMOCTU OT AOMYCKAEeMOW MOrpeLlHoCTuU
B3BELUMBaHNS MPUMEHSIOT  aHarmTuyeckue rnabopaTopHble Becbl  06Lero
HasHadeHus 2-ro kracca toyHocTu (Tuna BJIP-200 vnn aHanorndHblie) nnm 4-ro
knacca ToyHocTu (Tuna BITTK-500 unn aHanornvHble) no FOCT 24104*.

* Ha Tepputopumn Poccunckon denepaumnm OKyMeHT He aencTsyeT. [encteyeT
FOCT P 53228-2008, 3gecb u ganee no TekcTy. - lNpumedaHune nsrotosutens 6asbl
OaHHbIX.

Maccy HaBecOK aHanuauMpyemblx npob, OCagKoB B BeECOBbIX MeTodax,
NCXOOHbIX BELWECTB A8 NPUroTOBIIEHNSA CTaHO4APTHbBIX PacTBOPOB OMNpeaesnsaT C
norpelwHocTbio He Bornee 0,0002 r, Maccy HaBeCOK peakTUBOB A1 MPUroTOBIIEHUS
TUTPOBAHHbIX pPACTBOPOB, WHOMKATOPOB Afs MNPUrOTOBMEHUSA PacTBOPOB U
NHOWKATOPHbLIX CMecen - C norpewHocTbio He 6Gonee 0,001 r, maccy HaBecok
BCMOMOraTerbHbIX pacCTBOPOB - C NorpelHocTbio He 6onee 0,01 r, Maccy nnaBHEN -
C norpeLluHocTbio He 6onee 0,1 T.

4.1.4 [Ina npoBefeHUs aHanM3a NPUMEHSAIOT MEPHYH0 nabopaTopHyto nocydy He
HWKe 2-ro knacca TovHocTu no [OCT 29228, NOCT 29230 ul[OCT 29252
(6topeTkn, nunetkn) nIOCT 1770 (ynMrmHAOpPLI, MEH3YpPKW, Konbbl), a Takxe
CTEKMAHHYIO nocyny (CTakaHbl, KOMbbl KOHMYECKME, BOPOHKM KOHUYECKUe,
akcukaTopbl 1 gp.) no FOCT 25336, dapdopoByto nocyay n obopyaosaHue (TUrnu,
NoO0YKN, BCTaBKM Ons akcukatopoB M ap.) no[OCT 9147, TUMM M YalKu m3
nraTyHbI no[OCT 6563, 6e330rbHble QUIbTPbl MO  COOTBETCTBYHOLLEN
HOPMAaTMBHOM N TEXHNYECKOW OOKYMEHTaLUN.
[onyckaeTcda npumMeHeHe aHariorMYHoOn UMMOPTHOM NOCYAbl U MaTepuarnos.

41.5 [na npurotoBreHnss pacTBOPOB W MNPOBEOEHUS aHanM30B TMPUMEHSAIOT
peakTMBbl He HWXe Krnacca 4.0.a., eClM He yKasaHa WHas Kraccudwmkauus, u
AVCTUNNMPOBAHHYIO BOAY, KOTopasa aormkHa cootBeTcTBoBaTh [OCT 6709.

[opsiyas Boga vnm ropsiunin pacTeop, NPUMEHsIEMbIE NPU XMMUYECKOM aHanuse,
OOIMKHBI MeTb Temnepatypy 60-80 °C, Tennasa Boga wrm Tennbin pacteop - 40-50
°C.

41.6 [Ons npokanMBaHUs W ChNAaBfiEHNss HABECOK aHanuMampyemblx npob c
NNaBHAMU MPUMEHSIOT  MyderbHble nabopaTopHble 3MeKTponeyYn wunm neyu
aHarorm4Horo Tmna ¢ Temnepatypou Harpesa (1000+50) °C.

[na cyLwKkn matepuarnos UCMOMb3YHT CYLUUSTbHbIE LKadbl C TEPMOPETYSIATOPOM.

[na npoBegeHus aHanMsoB UCMNOSb3YKT 3NeKTPUYECKUEe MIUTKU C 3aKpbITON
cnupanbelo, necyaHole W BOAsSHble 6aHW, TEePMOMETPbl, MarHUTHblE MeLuarku,
TUTPATOPbl, (POTOINEKTPOTUTPUMETPLI, MOHOMETPLI, pH-MeTpbl, nnameHHble
dOTOMETPbI, KOHLLEHTPALNOHHbIE (POTOINEKTPOKONTIOPUMETPBI, CNEKTPOGOTOMETPHI.

[pumMeHsiemMble cpeacTBa aHanu3a OOSPkHbl COOTBETCTBOBaTb TpeboBaHWUsIM
HOPMAaTMBHOW N TEXHUYECKON OOKYMEHTaLUNUN Ha HUX.
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4.1.7 TpumeHaemble CTaHO4ApPTU3MPOBaHHbIE CpeaCcTBa U3MEPEHUA OO0SPKHbI OblTb
noBepeHbl U aTTecTtoBaHbl No FOCT 8.326*, TOCT 8.513**, TOCT 24555***.

*

Ha Ttepputopun Poccumnmckon >denepaunm [OOKYMEHT He [OeNCTBYeT.
HdenctByloT [lopagok npoBedeHus WUCMbITaHWA _CTaH4apTHbIX 06pasuoB  mMmm
CPefcTB U3MepeHun B LieNdax yTBepxaeHnsd tuna, AOMUHUCTPaTUBHBIA pernameHT
no npegocTasreHno PeaepanbHbIM areHTCTBOM N0 TEXHUYECKOMY PerynmpoBaHuto
N _METPOSOrMN rocydapCTBEHHOW YCAYIM NO YTBEPXKOEHWUIO TuMa CTaHOaPTHbIX
obpasLoB WK Tuna cpeacTtB M3MepeHun, TpeboBaHua K 3Hakam YTBepKOeHUs
TUMNa CcTaHaapTHbIX 00paslioB MMM TuNa CPEeacTB U3MEPEHUN W nopaaka  UX
HaHeceHus, 30eCb M Janee rno TeKCTy;

** Ha Tepputopun Poccuiickon ®Pepepaumm LOKYMEHT He [OENCTBYET.
HencteytoT [1P_50.2.006-94, 3necb v fanee no TeKCTy;

*** Ha Tepputopun Poccunckon denepaumm OOKYMEHT He [ENCTBYET.
Hencteyet [OCT P 8.568-97, 3gecb n pganee no TekcTy. - [lpymedyaHue
narotrosutens 6asbl AaHHbIX.

4.1.8 KOHLUEeHTpaLnio pacTBOPOB BbipaXatoT:

- B MpoueHTax rno macce, YMCrieHHO paBHOW Macce pacTBOPEHHOro BeLecTBa B
rpammax B 100 r pacTBOpa,;

- Maccom pacTBOPEHHOIO BeLLeCTBa B rpammax B 1 11 pacTeopa, /1,

- MaccoW pacTBOPEHHOro BellecTBa (UMM 9KBUBANEHTHOrO eMy KonmyecTBa
onpenensemMoro BeLecTBa) B rpammMax B 1 mn pacTeopa, r/Mr;

- B MOSIsIX pacTBOPEHHOrO BellecTBa B 1 n pacTBopa (MONspHasi KOHLEeHTpaLus
M);

- B [paMM-3KBMBarieHTax pacTBOPEHHOro BewectBa B 1 N pactBopa
(HopmarbHas KoHueHTpauusa H);

- COOTHOLLEHMEM OOBEMHbIX 4YacTen, Hanpumep, 1:2, rge nepBoe YUCHOo
O3Ha4aeT 06beEMHbIE YaCTU KOHLEHTPUPOBAHHOM KUCIIOThl WX MHOIO peakTuBa, a
BTOpPOE - 06 bEMHbIE YacTu BOAbl (€CIM HE yKa3aH [pYyron pacTBOpUTESb).

Ecrm B MeToguke NpoBedeHWss aHanm3a He yKasaHa KOHLEHTpauus wunm
pasbaBrneHne  KMCMOTbl WM BOQHOrO  pacTBopa ammuaka, TO  3TO
KOHLUEHTPMPOBaHHAsA KUCIOTa WM KOHLUEHTPUPOBAHHLIA  pacTBOpP  BOAHOMO
aMmmMmmaka.

4.1.9 MaccoByto KOHLEHTpaLUo CTaHA4aPTHbLIX pacTBOPOB, a TaKxe TUTP TUTpaHTa
No onpegenseMoMy BeLIecTBY B /M1 U COOTHOLWEHME ODBLEMOB pPacTBOpPOB (B
TUTPUMETPUYECKMUX MeEToLax) pPacCUUTLIBAKOT Kak cpeaHeapudmeTnyeckoe no
pesynbTaTaM He MeHee Tpex napannesibHblX onpeaeneHuin. Pacyet npoBogdat Ao
4YeTBEepPTOro 3Haka rnocrie 3ansToun.

4.1.10 Jonyckaetcsa nocrnegoBaTerbHOe onpenerneHne HeCKOSTbKUX 9SIEMEHTOB U3
OLHOM HaBeCKMW, NepeBeneHHOM B pacTBOP.


http://docs.cntd.ru/document/1200005698
http://docs.cntd.ru/document/1200003687
http://docs.cntd.ru/document/1200013291
http://docs.cntd.ru/document/902189635
http://docs.cntd.ru/document/499031113
http://docs.cntd.ru/document/902189635
http://docs.cntd.ru/document/9006079
http://docs.cntd.ru/document/1200003599

4111 [Ona KOHTpONs MOrpelHOCTU  pes3yrbTatoB  aHammMsa  UCMOSb3YHT
N3roToBIEHHbIE N aTTecToBaHHble B cooTBeTcTBMM ¢ [OCT 8.315 n[OCT 8.532
CTaHOapTHble obpa3ubl cocTaBa BELLECTB WU MaTepuarioB: rocydapCTBEHHbIE WU
oTpacrieBble cTaHgapTHble obpasubl (MTCO m OCO), ctaHgapTHble o6pasubl
npeanpuatna (COIM). lNMpu 3ToM pesynbTaT aHanuM3a cTaHgapTHoro obpasua
cCUUTalOT  YAOBIIETBOPUTESBHbIM, ecrmm  cpegHeapugmeTnyeckoe — OBYX
napannenbHbIX onpeaesieHnin OTIYaeTCs OT aTTeCTOBAHHOIO 3HA4YEHMUS1 MacCoBOM
Aonu onpegensieMmoro anemeHTa He 6ornee 4Yem Ha 0,7 owWMBKM MOBTOPSEMOCTM,
YCTaHOBJIEHHOW B CTaHA4apTe 4S5 COOTBETCTBYHIOLLEIO 3fieMeHTa.

[Mpn OTCYTCTBMM CTaHOAPTHbIX 00pasuoB KOHTPOSb OCYLECTBAAKT MO
CTaH4apTHbIM pacTBOpaMm.

4112 MaccoBylo [OM0 9fIEMEHTOB B aHanuavpyemon npobe onpegensatoT
napannenbHO B [OBYX HaBeckax. 3a pesynbraT adHanM3a npuvHUMaroT
cpeoHeapudmMeTndeckoe [OBYX napannenbHblx — onpedeneHvnd.  [llpy  aToMm
MakcumaribHoe abCOSTHOE pacxXxoXOeHne Mexay KparHuMKU —pesynbTaTtamm
aHanmMsa He [OSPKHO MpeBbIwaTb abCOoMOTHBIX  AONYCTUMbIX  PaACXOXOEHUN,
YCTaHOBJIEHHbIX 4J19 KOHKPETHOro MeToaa.

4113 B KayecTBe HOPM TOYHOCTU (METPONOMMYECKUX XapaKTEPUCTUK)
onpedesieHna  COAEepXaHWA  3feMeHTa  UCMOSb3yT  pacxoxgeHue  Mmexay
napannenbHbIMM onpeaeneHusiMI.

MakcumarnbHble abConioTHbIE pacXoXOeHUa pes3ynbTaToB  NaparnnenbHbIX
onpegeneHnn He AOOSPKHbI MpeBblwaTbh BeMYMHY abCostoTHOrO A0NyCTUMOrO
pacxoXgeHus onsa nosepuTtensHon BeposTHocTn £ =0,95.

CpegHuin pesynbTaT aHanM3a cTaHgapTHOro obpasua He OOSPKEH OTNIMYaTbCS
OT MacCOBOW [0fM onpenensemMoro anemeHta 6onee 4em Ha NOSIOBMHY BENUYUHDI
abConTHOrO OOMNYCTUMOIrO pacxoXaeHnss ONs COOTBETCTBYHLIENO MHTepBarna
KOHLLeHTpaLui.

B cnyyae, ecrm COOTBETCTBYHOWMMW  HOPMAaTMBHbIMKU  OOKYMEHTaMu
YCTaAHOBJIEHO npefernibHoe 3HavyeHne O onpedenseMoro  arfieMeHTa, a
NOSIydEeHHbIN pes3yrbTaT aHanmMsa OT/IMYaeTCA OT 3TOro npefesnibHOro 3HadYeHust
bornee 4eM Ha BeENMYMHY [OOMNYCTUMOM OLWMOKM MOBTOPSEMOCTUH, criegyet
NPOU3BECTU MOBTOPHLIN aHaNM3 He MEHEE TPEX HAaBECOK.

3a OKOHYaTemMbHbIN pe3ynbTaT NPUHUMAKT cpegHeapudMeTnyeckoe 3HadeHne
9TUNX onpeaeneHni.

Ecnn npegenbHoe 3Ha4YeHWe yCTaHOBISIEHO OS5l CYMMbl 3fieMEHTOB (OKCKOoB),
TO OTNMYME MOJNyYEHHOro peayrnbraTa onpeneneHnss 3ToM CyMMbl OT npenesisHOro
3Ha4YeHna OueHMBalT N0 CyMMe AOMNyCTUMbIX OWWMOOK MNOBTOPAEMOCTH,
YCTAQHOBSIEHHbIX [OJIA 3JIEMEHTOB, YMHOXEHHbIX Ha COOTBETCTBYIOLLYK [OSIH0
9NEMEHTOB B MNOJSTy4EHHOW CyMME.
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4.1.14 PacxoxaeHne pesynbtaTtoB onpeneneHun B AByX flabopaTtopusax He OOSMKHO
npeBbIWaTh JOMYCTUMOro PacxoXaeHus Mexay pesynsrataMmun AByX napannenbHbIX
onpeaeneHni.

Ecnn pacxoxgeHna mexay pesynbtatamn napasnienbHbIX UCMbITaHU Mpoobl
wnn cTtaHgapTtHoro obpasua, npoBoAMMbIX B flabopaTopun, NpeBblwaloT
A0rnycKaemble BENMYMHbI, MPOBOAAT MOBTOPHbIE UCTbITAHUS.

Ecnn npy NOBTOPHbLIX UCNbITAHUAX XOTS Obl OQHO M3 YKa3aHHbIX pacXoXOeHUn
NPEBLICUT OOMNYCTUMYK BENUYMHY, pe3yrbTaTbl aHanm3a MpusHaloT HEBEPHbIMU,
MCMbITaHUS NpPeKpawarT A0 BbISABIIEHUA W YCTPAHEHUA TMPUYMH, BbI3BaBLUMX
HapyLeH1s HopMaribHOro xoga aHanmaa.

4115 Tllpn npumMeHeHUn JM3UKO-XUMUYECKUX METOOO0B aHanvsa, Hanpumep
POTOINEKTPOKONOPUMETPUHECKOTO, TPEBYIOLLMX MNOCTPOEHUS  PagyMpPOBOYHbIX
rpadmkoB, rpadmku CTPOAT B MPSMOYroOfibHbIX KoopauHatax Ha ocu abcuwmcce
OTKMaablBalOT BENMYMHY MacCbl OMNpeaensiemMoro afieMeHTa, r, Mr, Un MacCoBYIO
nonto, %, Ha OCu opauHaT - COOTBETCTBYIOLLMIA aHANMUTUYECKUA CUrHasn (BENUYUHY
ONTUYECKOW NSIOTHOCTW, CUIy TOKa 1 Ap.).

Ana noctpoerus rpadmkos mncnosnb3ytoT NCO, OCO, cocTaB KOTOPbIX BN30K K
COCTaBy WCCreayemoro wmatepuwana, WM peakTuBbl, W3 KOTOPbIX [OTOBAT
rpagyvpoBOYHbIE PAaCTBOPLI.

YcrnoBusi NOCTPOEHUsT TpadMKoB YyKasaHbl B COOTBETCTBYIOLMX MeToLMKax
HaCTOosILLEero ctaHgapra.

[padmk CTPOAT HE MeHee 4YeM Mo MATM To4yKam, KOTOpble pPaBHOMEPHO
pacnpegensoT rno Auana3oHy N3MepeHui.

MUHUMarnbHYIO U MakCMMarbHYyl0 HaBECKW pPacCUYUTLIBAKOT Takum obpasom,
4yTOObl OBecneynTb BeCb HeoDXoOAMMbIM OuanasoH uamMepeHun. Kaxayro TouKy
HaxoOAaT Kak cpegHeapudMeTMyeckoe 3HavyeHne He MeHee Tpex napannenbHbIX
onpenerieHnn. He [ponyckaeTcs CTPOUTb PadyVMPOBOYHbLIA padmk MeToLOoM
9KCTpanonaymm.

[Mpyn MCNoNb30BaHMM anMKBOTHLIX YacTeEN MacCOBYHO A0S0 afieMeHTa (okcmaa)

A7, %, onpeaensoT no dopmyne

o
Xy =Y 100 2)

!
roems - Macca arnemeHta (okcuga) B anvMKBOTHOM YacTu  pacTBopa,

onpeneneHHas rno rpagyMpoBoYHOMY rpadomKy, Mr;

I - 00LWMN 06 bEM MCXOQHOMO pacTeopa, Mr;
# - Macca HaBEeCKW, MT;

i - anMKBOTHAast YacTb MCXOOHOrO pacTtBopa, M.



4.1.16 lNpn BbINOMHEHUN aHanNM3a HaBECKY aHanu3npyemon npobbl, pasBegeHue u
anuMKBOTHbIE YacTU HeobXoaMMO MPUHUMATbL TakKUMK Xe, Kak Npu U3roToBrEHUU
OCHOBHOIO rpagyMpoBO4YHOro pacTeopa.

B cnyyae Heo6xoaMMOCTN M3MEHEHUSI HABECKW, pasBeaeHUA UK ariMKBOTHOW
4acTu MO CPaBHEHUIO C YCIIOBUSIMW MPUrOTOBIIEHUS OCHOBHOIO rpagyvpOBOYHOIO
pacTBopa BBOLAT NOMNpaBku, y4UTbIBaKOLLME 3TN N3MEHEHNS.

4.1.17 Tpn POTOKOSIOPUMETPUYECKOM aHanm3e BBOLAT MOMPaBKy Ha M3MEHEeHue
yCnoBuin POTOMETPUPOBAHUSA MO CPaABHEHWUIO C YCIIOBUAMUN rpagyvpoBku. g aToro
OLHOBPEMEHHO C aHanM3npyembiM 06pasLoM M3MEPSIOT ONTUYECKYI MITOTHOCTb
BHOBb MPUrOTOBJSIEHHOrO OKPaLLEHHOro rpagympoBOYHOro pacTBopa.

3mepeHne onTnyeckom NioTHOCTMN pacTBOPaA BLIMOMHAKT C NOrMPELLUHOCTLIO He
bonee +0,002. [lonpaBKy BHOCAT C o0OpaTHbIM 3HAKOM: €CnM onTudeckasd
NSIOTHOCTb rPagyUpPOBOYHOIO pacTBopa yBernmyuracb Ha HECKOSbKO eQuHNL, TO 3TO
3HayeHne OTHUMAaKT OT BEeSIMYUHbI OMTUYECKOM MIIOTHOCTU aHanmM3npyemoro
pacTBopa, U HaobopoT. Nocne BBeAEHUA NONpaBKM HAaXo4saT Mo rpadmKy UCKOMYHO
MacCOBYIO OO0 3reMeHTa.

4.1.18 lNpoBepka rpagympoBOYHbIX MPAMKOB OOSPKHA NMPOBOAUTLCSH NEepUoaNYECcKn
NO CTaHgapTHbIM obpa3uaM N0 COOTBETCTBYOLWMM MeETOAMKAM HaCTOSLLEro
CTaHOapTa He pexe OAHOro pasa B Monyrogue, a Takxe nocrie Kaxaooro pemMoHTa
NCNonb3yemblX NPnbopoB.

4.1.19 B bOTOKONMOPUMETPUYECKUX METOLAX COLEPXKaHUE OonpeaeniieMoro okcuaa
AOMycKaeTcAa  HaxoAuTb  METOAOM  CpPaBHEHUA  ONTMYECKOW  MJIOTHOCTU
nccrnegyemoro pactesopa (Mnm ero anvkBOTHOM YacTu) C ONTUYECKOM MSIOTHOCTbIO
CTaHOapTHOro pacTeopa 61IM3KON KOHLEHTpaL UK.

KoHUeHTpauunsa KOmnmopumeTpupyemoro pactBopa He LOSPKHa OTimyaTbCs OT
KOHLEeHTpaLuumn ctaHgapTHoro 6onee 4yem B 1,2 pasa.

B cnyyae HapylweHus 3TOro YCrioBUSS MEHAOT HaBECKY, pa3BedeHue wunu
aNMKBOTHYIO YacTb aHanM3mpyemon Npobbl unn ctaHgapTHoro obpasua pacTeopa.

Maccosyto gonto okcuaa L, %, onpenensoT no dopmyne

DL

" w10 )



roe - obbeM OKpalleHHOM (hoToMeTpupyemMon 4YacTu UCCredyemMoro pacTtBopa,
MJT;

I, - 00LLMIA 06BbEM UCCNeQyeMOro pacTBopa, MrT;

# - MacCa HaBeCKWu, I;

'y, - OOBbEM anMKBOTHOM YacTU WCCReayeMoro pacTBopa, B3STOro O
NMPUrOTOBINEHNSI OKPALLEHHOro pacTteopa npu oTOMETPUPOBaHUA, MIT,

', - KOHLEHTpaLus OKpalleHHOW (hOTOMETpMpPYyeMOi 4YacTu MCCriegyemoro
pacTBopa, Mr/Mn, onpegensiemasi no gopmyne

Csi=C at (4)

CT

roe C,p - KOHUEHTpaUua CTaHa4apTHOroO pacTBopa, Mr/MIT;

L. n .. - onTndeckne nNOTHOCTU COOTBETCTBEHHO MWCCIieQyemMoro u
CTaHOapTHOrO pacTBOPOB.

4.1.20 lpy BbINOMHEHUM aHaNM30B pPEKOMEeHOYeTCs napasviesisHO MPOBOAUTL
"rnyxon" onbIT 4S9 y4eTa 3arpsi3HEHNN peakTUBOB, AUCTUINIIMPOBAHHOW BOAbLI U Ap.

4.1.21 CogepxaHne BpeOHbIX BELLIECTB B BO3ayxe paboyen 30Hbl, flabopatopuu,
obpasylwmxca B Xo4e aHanmsa, He AOSMKHO NpeBbIWaTh NpeaesibHO A0NYyCTUMbIX
KOHUeHTpauun, ykazaHHblx B TOCT 12.1.005.

4.1.22 KoHTpOmb 3a coaepXaHWeM BpeaHbIX BeLEeCcTB B BO3Ayxe pabodvent 30HbI
nadopatopum nposoaaT no FOCT 12.1.005 nTOCT 12.1.007.

4.1.23 lpn paboTte C ropYMMM M B3PbIBOOMACHBIMUA BeELUECTBaAMU OOSDKHbI
cobntogaTtbcs TpeboBaHus 6esonacHocTn B cootBeTcTBMM ¢ TOCT 12.1.010.

4.1.24 Bce ucnonbsyemble aneKkTpudeckune npmbopbl OOSMKHbI COOTBETCTBOBATb
npaBuiamMm YCTPOMCTBA ANEKTPOyCcTaHoBOK (1Y ).

QKcnnyaTaunio  3NekTpnuyecknx npubopoB MPOBOOAT B COOTBETCTBUMM C
npaBunaMmm TEXHUKN 6e30nacHOCTU NpKU SKCNIyaTalm 3M1eKTPOYCTAHOBOK, a TakxXe
npasunamu anekTpodbesonacHocTn no [OCT 12.1.019*.

* Ha Tepputopumn Poccunckon denepaumnm OKyMeHT He aencTsyeT. [enctsyeT
[OCT P 12.1.019-2009 , 3gecb 1 ganee no TekcTy. - [NpumedaHne n3rotoBUTENs
©a3bl AaHHbIX.
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41.25 TlloxapHas  6e3onacHOCTb  NabopaToOpHbIX  MOMELUEHUA  [OSbkHa
obecneymBaTbca B cootBeTcTBMM € [OCT 12.1.004, 6e3onacHocTb Tpyda - B
cootBetcTBUM ¢ TOCT 12.1.007.

4.1.26 lNpn ncnonb3oBaHUM B Ka4yeCTBE PeakTMBOB OMNacHbIX (€O0KWUX, TOKCUYHbIX)
BelecTB  criegyet pykoBoacTBOBaTbCA  TpeboBaHuaMM  6e3onacHoCTN,
N3MIOXXEHHBIMN B HOPMAaTUBHbBIX UM TEXHUYECKUX OOKYMEHTaxX Ha 3TWU peakTuBbI,
NPUMEHATb  MHOMBMAOYaNbHblE cpeacTBa  3aumTtbl  (pecnupatopbl) no [OCT
12.4.011 i FOCT 12.4.028, peaunHoBble nepyatku no OCT 12.4.103, ogexay no
[OCT 27654 nTOCT 29058.

4.2 OnpepgeneHue Bnaru

CopepxaHue Brarv onpeaendaioT BeCOBbIM METOLOM MO PasHOCTM MeXay Maccomn
GOKCbI C HABECKOW 40 M MNOCHe BbICYLUMBAHUA.

4.2.1 CpenctBa KOHTPOSISA U BCnomMmoraTtenbHoe ob6opyaoBaHue

Becbl aHanutnyeckune no FOCT 24104 ¢ norpeluHocTbo namepenust £0,0002 r.

Skcumkatop no FOCT 25336.

LLikadh cyLuMnbHbIN.

Btokcbl no FOCT 23932.

Kanbumin xnopuctbin (xropug kKanbums) no FTOCT 450, npokarneHHbIn npu
Temnepatype 700-800 °C, ons 3anornHeHnsa aKkcukaTopa.

4.2.2 NMopsaaok npoBeaeHUSA UCMbITaHUA

HaBecky maccom 1 r nomew@wT B npeaBapuTeribHO BbICYLLEHHYHO [0
MNOCTOSIHHOM MaccCbl OlOKCY, CTaBAT B CYWWbHbIA LWKad, HarpeTblin [o
Temnepatypbl (105+5) °C, cywat 1,5-2 4, nocre 4yero oxnaxgarT B dKCUKaTope U
B3BELUMBAIOT.

[Nepen B3BeLLUMBAHMEM KPbILLKY OHOKCbl MPUOTKPbLIBAKOT U ObLICTPO 3aKpblBatoT.
BbicylumBaHne un oxriaxgeHue MoBTOPSAT OO0 Tex MNop, Moka pasHOCTb Maccehbl
Mexay AByMsi nocrenyowmmm B3seLlumBaHnamm byget He 6onee 0,0004 .

Ecrnv npm NOBTOPHOM BbICYLLMBAHUN MacCca HaBECKU YBESNTMYUTCSA, OS5 pacyeTta
NPUMEHSIOT MaccCy, NPeLLECTBYIOLLYIO ee YBENMYEHMIO.

4.2.3 O6paboTka pe3ynbTaToB UCMNbITAHUA
Maccosyto gonto Bnaru X, %, onpegenstoT no opmyrne

ol —mgjmm, -

i
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rae #i - Macca 61oKCbl C HABECKOW 00 CYLLKW, T;
#i7 - Macca 61oKCbl C HaBECKOM MOCIe CYLLKW, T;

7] - Macca HaBeCKW, T.
AGCOMIOTHOE  OOMYCTUMOE  pacxXoXOeHWe Mexay pesynbratamu  ABYX
napannenbHbIX ONPeaeneHnn He A0MMKHO NpeBbILaTh, %:

- 0,10 npun cogepxaHun  Bnaru 0o 1,0% no  Macce;

- 0,20 " " " CB_ 1,0 " " "

4.3 OnpepeneHne noTepu Macchbl NPU MPOKannBaHUU

[MoTepto Maccbl nNpu npokanveBaHUW OMNpeaensitoT BeCOBbIM METOA4OM MO
pa3HOCTU MaccCbl TUMMS C HaBeCKOW uccriegyemon npobbl webHs (rpaBus) 0O U
nocrie npokanMBaHus.

4.3.1 CpenctBa KOHTPOSISA U BCnomMmoraTtenbHoe ob6opyaoBaHue
Becbl aHanutuyeckme no FOCT 24104 ¢ norpeluHocTbo B3BewmBaHus £0,0002

MNeyb MycdbenbHast ¢ HoMuHanbHom TemnepaTtypon (1000+£50) °C.
Skcumkatop no FOCT 25336.
dapdoposbin TUrenb no FOCT 9147.

4.3.2 NMopsaoKk npoBeAeHUA UCTIbITaHUA

[Mpoby nogrotaBnmeBaroT B cooTBeTCTBUKM C 4.1.2. 13 NOArOTOBNEHHOW MpoObI,
HaxoOsLWencs B CYXOM COCTOsIHMM, OTOMpatoT HaBecKy Macconm 1 r, KOTOpyto
noMeLLaT B NpeaBapuTeribHO NPOKasieHHbIM 40 NOCTOAHHOW Macchbl hapdopoBbIi
TMrenb W B3BeELMBAKOT. 3aTeM HaBECKYy MNOMeWaT B MyqerbHYy Mneydb WU
NpoKanMeatoT B TedeHue 2 4 npu Temnepatype (1000+50) °C.

[locrne npokanvBaHuA Turenb OXSaxgarwT B 3KCUKATOpe U B3BELUMBAIOT.
[MpokanuBaHMe MOBTOPSAKT A0 AOCTWXKEHMS MNOCTOAHHOM Maccbl. Ecrm npwu
NMOBTOPHOM MpOKarnMBaHUM MacCa HaBEeCKM YBenMyMBaeTCd, OJid pacyeTa
NPUHUMAKOT BENNYNHY MaccChbl 00 ee YBENMYEHNUS.

4.3.3 O6paboTKa pe3ynbTaTOB aHanu3a
[MoTepto Macchl Npu NpokanMeaHuu (n.n.n.), %, onpegenstoT no gopmyne
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wmg,

|

n.n.n.=

(6)

rAe #y - Macca MCXO4HON HaBECKN B CYXOM COCTOSIHWUM, BbIYUCIIEHHAA MO Pa3HOCTH
Macc TuUrns ¢ npodon n 6e3 Hee 40 NpoKanUMBaHUS, T;

#7 - Macca MpoKarieHHOro octaTka, Bbl4MCIEHHas Mo pasHOCTM Macc TUITIA C
npobon n 6e3 Hee N0 OKOHYaHWK NPOoKanMBaHus, T.

ABCOMOTHOE  OOMYCTUMOE  pacxXoXOeHue  pesynbTaTtoB  NaparnnenbHbIX
onpeneneHnin He JOIMKHO NMpeBbILAaTh 3HAYEHUN, yKa3aHHbIX B Tabnuue 1.
Tabnuua 1

B npoueHTax

[MoTepsa macchbl Npu NpoKanMBaHnm ABCOMTHOE AonycTUMOoe
pacxoxgeHue
Jo 1,0 Bkmowu. 0,10
or 1,0 " 10,0 0,20
Cs. 10,0 0,30

B cnyyae, Korga Mmacca HaBecKM YBENMYMBAETCS MOCMie  MNepBOro
NpOKanMBaHus, YTO BO3MOXHO MPW HanMymMu OBYXBaANEHTHOro eresa, MapraHua u
OPYIUX 3MEMEHTOB HU3KUX CTEMNEHEW OKUCIIEHMS, NOTepu Mpu MNpoKarvMBaHWM
onpegensatoT no pasHoctn mexay 100% (npuHATa Macca HaBeCcku) U CYMMOMW BCEX
onpeneneHHbIX 3NIEMEHTOB.

4.4 OnpepeneHne oUoKcuaa Kpe MHuUA

MeTog, OCHOBaH Ha pasfoXeHUn aHanuMampyemon npobbl ChraBfieHNEM WU
onpegeneHnn Ouokcuaa KpPEMHUS BEeCOBbIM  MeETOAOM C  obssaTernbHbIM
nocneayrLwmM yganeHnem ero B Buae propuga KpeMHus.

4.4.1 CpepnctBa KOHTPOSISA U BCnoMmoraTtenbHoe ob6opyaoBaHue



Becbl aHanutuyeckme no FOCT 24104 ¢ norpeluHocTbo B3BewmBaHus £0,0002

[Neyb MmydenbHas.

Turnm nnatuHoBble No TOCT 6563.

Skcumkatop no FOCT 25336.

CTtakaHbl BMecTmocTbio 150-200 mn no FTOCT 25336.

BopoHkn no TOCT 25336.

Hatpui yrnekncnbin (kapboHat HaTpus) 6e3soaHbin no FTOCT 83.

Kanuin yrnekncnein (kapboHat kanua) no FOCT 4221.

Kucnota consHasa no TOCT 3118 nnotHocTbio 1,19, pactBop 5:95.

Kucnota cepHas no [OCT 4204 nnoTHocTbio 1,84.

Kucrnota gropuctoBogoponHas (nnasnkoasi) no FOCT 10484, 40%-Has.

XKenatnH nuweson, 1%-HbI pacTBop.

Cepebpo aszoTHokucroe (HuTpaT cepebpa) no [OCT 1277, 1%-Hbl pacTBop,
NOOKUCTIEHHbIN 2-3 KanfiaMuM a30THOW KOHL,EHTpUpoBaHHOW KucroTbl Ha 100 m
pacTBopa.

KucnoTta a3oTHas KoHueHTpupoBaHHas no TOCT 4461.

AMMOHUI yrnekucnbin (kapboHat ammonnst) no FOCT 3762.

PunbTpbl "Genas neHTa".

[TnaBeHb - HaTpu yrrekucnbln (KapboHaT HaTpusl) UM CMECb pPaBHbIX
KONMMYeCTB Mo Macce KapboHaToB HaTpUs U Kanus.
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4.4.2 NMopsaaoK npoBeAeHUA aHanu3a

Hasecky maccon 0,3 r nomewarT B NIaTUHOBbLIA TUrerb, nepemMeLumBatoT C
NNaBHEM, B3ATbIM B LLECTUKPATHOM (MO Macce) KOrm4ecTBe, HakpbIBaKOT KPbILLKOWM
N CTaBAT B MydoesibHYHO Nnevb.

[lpy NpyMeHeHUn B Ka4eCTBE MIaBHS YIIIEKUCIIOro HaTpUs HaBeCKY CrraBnstoT
npu Temnepatype 1000 °C, cmecn wenoyHbIx kapboHaTos - npu 800 °C.

[py BbICOKOM cogepxaHumn B Npobe ABYXBaNeHTHOro xenesa Ans obecneyeHns
MNOSIHOro nepexofa ero B TPexXBareHTHy dopMy B MfaBeHb MOXHO O00aBUTb
HUTpAT aMMOHUs B KommdectBe 1% mMaccbl nnaBHsA. [1nNaB BbliaepXvBalT B
MydoeribHon neun 15 MuH. lNocrne 3Toro Turenb OrnyckawT B XONOAHYH BOAOY Tak,
YyTOObI B HErO HE Nonana Boaa.

OxnaXgeHHbIn nraB M3BMeKawT U3 TUMA cregyrowym obpasom. B turens
HarmBatoT okoro 7-10 mn ropsiden BoAbl, HAKPbIBAOT KPbILLKOW U BblOEepXUBaIOT.
Ecrnn B nnaBe obpasyeTcsa Koporek, ero NepeHoCHaT B cTakaH BMECTUMOCTbHO 150-
200 mn. Ecnm koponek He obpa3soBarcs, nrae U3BrekaT NocTeneHHo, 400aBnas B
TArenb MasneHbkUMU  nopumMaMmn (MO HECKOSMbKO Karnenb) COMsSIHYK  KUCIIOTY,
nomMeLumBasi narioyKom.

Utobbl KncnoTa He pas3bpbl3rmBanachb, TUrenb crieayeT NPUKpbiBaTb KPbILLKOMW.
Ha Bce n3BneyeHue nnaea pacxogyetca 25-30 Mn COnsiHOW KUCHOThI.

[Mocne Toro, kKak Becb nriaB 6yaeT nepeHeceH, Turefb OOMbIBAOT KUCOTOW U
o6 TuparoT Kycodkamu dmnbTpa. B cTakaH npunmeatoT 5 Mn pacTeopa XenaTuHa v B
TeyeHne 5 MVH XOPOLLIO NepemMeLLmMBaloT.

Turenb C KPbILKOW, CTEKIIO N CTEHKN CTakaHa obMblBatoT ropsiyen sogomn (30-
50 mn). CTakaH HakpbIBalOT CTEKIIOM U CTaBAT B Tennoe mMecto Ha 25-30 MuH angd
Koarynauum ocagka.

Korma pactBop Hag ocagkoMm CTaHeT MNpo3padHbiM, ero OoTgmnbTPOBbIBAOT
yepe3 HennoTHbln unbTp. Ocagok npomMbliBaldT 2-3 pasa ropsyYnM pPacTBOPOM
condaHon kucnoTbl (5:95) nekaHTauwen, a 3atemM Ha unbTPe ropsyen Bogon A0
MCYE3HOBEHUSA peaKkLiMn Ha MOH Xriopa.

Heckonbko Kanenb dunbTpata noMeLwarT Ha 4vacoBoe cTekno. Ecrm npu
aobaBneHMn Kanmm pacTBopa a30THOKMCOro cepebpa (HuTpaTta cepebpa)
obpasyeTcd B3BeCb, TO Npoba He OTMbITa.

Kak TOnMbko peakumss Ha WOH Xropa CTaHeT oTpuuaternbHon, dunbtpat
BblNapuBalT [OSI9 BTOPUYHOIO OCaXOeHWd aOuokcuaa Kpemuus. Punbtpar
BblMapMBaloT 4ocyxa, 3atem npunmeatoT 20 M CONsSHOM KMUCIOTbI, 406aBnsatoT 5 Mn
pacTBopa >eflaTuHa U NepemMeLLnBaloT B TeveHne S5 MUH. [locre 3TOoro CTeHKU
CcTakaHa obMbIBalOT ropsiyen Bogon 1 ctasaTt ero Ha 30 MUH B TENmoe MecTo Ans
Koarynauum ocagka.

3aTteM ocagok oTUIbTPOBLIBAOT Yepes3 HEMMOTHbINM (UINbTP, Kak Npy NepBoMm
ocaxaeHun. Ocagku OT NepBOro N BTOPOro OCaXaeHUs COeaMHSAIOT 1 MOMELLAT BO
B3BELLUEHHbIA MNMaTUHOBBIN  TuUrenb. OCTOPOXHO O030M1AI0T W NpoKanuBarT B
MydernbHon nedn npu Ttemnepatype 1000-1100 °C B TedeHne 45-60 mMuH Oo
NOoJSlydeHNs NOCTOSAHHOM MacChl, OXaXaatoT B 9KCMKATope U B3BELUMBAIOT.

[poKaneHHbIn 0CafoK CMa4yMBalOT HECKOSMbKUMW KannsiMyi BOAbI, NpubaBnstoT
1-2 Mn cepHoM WM S5-7 MI MMaBMKOBOW KUCIIOTbl WM BbiNapuBakT Ha MNUTKE



HeCUrnbHOro Hakamna (4Tobbl KMcroTa He pasbpbi3rMBanacb) A0 NpPeKpaLLeHus
BblOEMNEHNA MNapoB CepHOM KUCIOTbl. [locre aToro Turene npokanueBarT npu
Temnepatype 1000-1100 °C B TedeHne 15 MuH, OoxnaxgarT B 3KCUKATope U
B3BELLMBALOT.

Ecrnn macca ocagka 6onee 0,01 mr, ero cnnaBnalT M NPUCOEOUHAIOT K
dmnbTPaTy, KOTOPbIN NEPEHOCAT B MEPHYHO KONBY BMECTUMOCTbI0 250 M1, LoBOAAT
BOAOW 4O METKM M B AarnbHENLLEM UCNONb3YIOT A9 onpeaerieHnsa OKCUO0B Xenesa,
antoMuHKS, KanbLumst U MarHust.

4.4.3 O6paboTKa pe3ynbTaTOB aHanu3a
Maccosyto fonto Anokcuaa KpeMHus =104, %, onpeaenstot no dopmyre

30, = "2 qqq, (7)

b

roe #y - Macca ocafka Ao OTIOHKM MaBUKOBOW KUCMOThI, T;

#29 - Macca ocajkKa nocre OTroHKM NNaBUKOBOW KUCIIOThI, T;

# - Macca CyXou HaBeCKMW, T.

ABCOMOTHOE  OOMYCTUMOE  pacxoXOeHue  pesynbTaTtoB  NaparmnenbHbIX
onpegeneHnin He JOIMKHO NMpeBbILWAaTh 3HAYEHUN, yKa3aHHbIX B Tabnuue 2.
Tabnuua 2

B npoueHTax



MaccoBaga fonsa guokcmaga KpeMHUs

ABCOMTHOE AonycTUMoe

pacxoxgeHue
(@) ) 1,0 po 5,0 BKOv. 0,15
Cs. 50 " 18,0 0,25
" 180 " 250 0,30
" 250 " 40,0 0,40
" 40,0 " 70,0 0,50
" 70,0 0,60

4.5 OnpepeneHne oKCUOOB Xerne3a U antoMUHUA




MeTog ocHOBaH Ha KOMMJIEKCOMETPUYECKOM OrnpeaesieHUM OKCUOO0B Xerie3a U
anoMuHNA nocre npeaBapuTenbHOro oTAeneHna auokcmnaa Kpemuust no 4.5.1 nnm
HenocpeaCcTBEHHO U3 OTAEeNbHOM HaBeckn No 4.5.2.

CywHocTb MeToda 3akfovaetca B cnocobHocTn  komnnekcoHa I

(avHaTpueBon corm atuneHamammH - N, N, Nl NI-tetpaykcycHoin kucrnotbl -

TpurioHa B) o6pasoBbiBaTb KOMMMEKChbI C MOHaMU Feit U a13+. Komnnekcowar
xenesa (lll) BosHukaeT npm pH=1-1,5.

B kauyecTBe nHankartopa npuMeHsT CyrbocanmuuioByo KUCIIOTY, KOTopas B
CUNbHOKUCNON cpefe JaeT C MOHaMU TPEeXBareHTHOro xenesa pacTBOPUMbIN
cynbdocanuumnar xernesa, OKpalleHHbIN B MOSeTOBbLIN LIBET.

B Touke akBMBaANEeHTHOCTM OKpacka cyrbdocanuurara xernesa ncyesaer.

CooepxaHne okcmaa aroMUHUS HaxoOdaAT B TOW Xe npobe obpaTHbIM
TUTpoBaHMeM. [na aToro nocne onpegeneHus xeresa B pacTBOpP NpunveatoT
TpurnoH b B KonunyecTBe, GonbleM, YeM Hago AOfs CBA3bIBaHUS armtOMUHUA B
KOoMMnekc, a n3bbITok TpunoHa b oTTuTpoBbIBalOT Xropuaom xenesa (lI).



451 OnpepneneHune OoKCMOOB  XXerne3a " anroMunHuaA nocne
npeaBapuTeNIbHOro oTAeNIeHUA AMOKCUAa Kpe MHUA

4.5.1.1 Cpedcmea KOHMPOIIS U 8crioMo2ameribHoe 0bopydosaHusi

Becbl aHanuTtuyeckme no FOCT 24104 ¢ norpeluHocTbo B3BewmBaHus £0,0002

[Nevb MmydenbHas.

Konbbl mepHble BMecTumMocTbio 1 nno FOCT 1770.

BtopeTkn no FOCT 29251 nTOCT 29252.

MuneTtkn no FTOCT 29227 nnn TOCT 29228.

Konbbl koHn4eckmne BMmectumocTbio 250 mnino FOCT 25336.
CTtakaHbl BMecTmocTbio 150 mn no FOCT 25336.

BopoHkn no TOCT 25336.

QreKTponnmnTkKa.

ByTbinb nonmatuneHosas BmectumocTbio 10 n.

Turnm doapdoposble No FTOCT 9147.

Kucnota consHas no [OCT 3118 nnotHocTbio 1,19, pactBop 1:3.
AMmmunak BogHbin no FOCT 3760, 10- n 25%-Hble BogHbIE pacTBOPLI.
XKeneso (lll) xnopug 6-soaHbIn No [OCT 4147.

Kucrnota cynbdocanmuunoBas 2-sogHas no FOCT 4478.
AntomnHm Mapkm A995 no TOCT 11069, cTpyxKa.

Kucrnota ykcycHasa no FTOCT 18270.

HaTtpui ykcycHokucnbin 3-sogHbin (auetat Hatpus) no TOCT 199.

Conb anHaTtpuesas atuneHanamuH - N, N, NI, N1 -teTpaykcycHoit kucnotbl 2-
BoaHas (TpunoH b) no TOCT 10652, pacteop 0,025 M.

NHaunkaTtopHasa 6ymara KoHro.

AMMOHMIN a30THOKUCbI (HUTpaT amMoHust) no FTOCT 22867, 2%-Hbln pacTBop.

NHOuKaTop METUMNOBLIN KpacHbIN, 2%-HbI CNMPTOBOW pacTBOP.

TUTpOBaHHLIN pacTBOP COMM TPEXBASIEHTHOrO Xereaa:

6,76 r xnopuaa xenesa (ll) Felll;-6H-O pactBopsior B 300 Mn BoAbl.
PacTtBop (wmnbTpyloT B MepHy0 Konby BmecTumocTbio 1 n, gobasnsawT 15 mn
COSITHOW KMCMOTbI NAOTHOCTLIO 1,19 n gonmBaoT BOAOW A0 METKMN.

TuTtp pacTtBopa xrnopuaa xenesa (lll) yctaHaBnmBatoT BeCOBbIM MeToAoM. s
aToro otébupatoT nunetkon 50 mn pacteopa xnopuaa xenesa (lll), nepeHocaTt ero B
CTakaH, AobaBnsatoT 2-3 Kanmm MHOMKaTopa METUIOBOIO KPacHOro, CTaBAT ero Ha
NAATKY WU HarpeBaloT [O KUNEeHUs. 3aTeM, CHAB CTakaH C MAUTKW, ocaxdaroT
rMOpoOKCKA xeresa pacTBOPOM aMMuaka.

PactBop ammmnaka [ob6aBnsitoT B TakOM KonmdecTBe, KOTopoe obecneyut
N3MEHEHNE OKpacKn pacTBopa M3 pO30BOM B XENTYI0 U NosiBreHne craboro 3anaxa
ammmnaka. CTakaH BblAEpXXMBAKOT B TEMNSIOM MeCcTe Ans Koarynsauum ocagka 10 MuH,
nocrie 4ero OT(UILTPOBLIBAIOT OCAAOK 4Yepe3 HennoTHbIn unbTp “"KpacHasd
neHta". Ocapgok Ha dwmnbTpe npombiBaldT 8-10 pas ropsyunmMm pacTBOPOM
Aa30THOKMCIIOrO aMMOHUS (HATPATOM aMMOHMS1). 3aTeM 0CcagoK BMECTE C (puNbTpoMm
NEepPeHOCAT B Turesnb, MNOACYLUMBAKOT W MNpoKarveakT B MyderbHOM neyu npu
Temnepatype 1000 °C B TeyeHune 20-25 MUH 40 NOCTOAHHOM MacChl.
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Tutp pacTtBopa xnopuvaa xenesa (lll) no Fe1C3 | r/mMmn, onpenensioT no dopmyne

P

TRecyFey05 = =t (8)

rae # - Macca npokKarneHHoro ocafka, r.
Cynbdocanuumnoas kucnota, 20%-Hbln pacTBop:

20 r kmucnoTbl pacteopsloT B 50 Mn BoAbl, HEUTPanM3yoT 25%-HbIM pacTBOPOM
aMMmaka OO0 M3MEHEHUs OKpacKu uHAMKaTopHoW Oymarm KOHro u3 cuHero B
domoneToBbIN UBET 1 pasbasnatoT Bogon 4o 100 mn.

TOYHbIN pacTBOP COMNM anMtOMUHUS:

0,6745 r ynCcTOro MeTannIM4eckoro anoMuHus pacteopsitoT B 11,2 mn 25%-Horo
pacTBopa CONSAHOW KUCIOTbI U 40BOAAT BoAown 40 1 1. TUTp nony4yeHHoro pacteopa

no 41505 paBeH 0,0012745 r/mn.
BydoepHbIn pacTBop:

270 r ykcycHokucrioro Hatpus (auetata Hatpusi) pactBopstoT B 300 mn Boabl,
GunbTpytoT, pasbasnaiT Bogon o 500 mn, gobasnsiT 500 mn pacTtBopa
YKCYCHOM KMUCNOTbI, cogepxatdero 70 mn KoHueHTpuposaHHon nnm 90 mn 30%-How
YKCYCHOWM KMUCIOThI, U TWATENbHO NepemMeLLmBatoT.

TutpoBaHHbIn 0,025 M pacTteop TpuroHa b:

95 r TpunoHa b pacTteopsT B 1 11 BOAbI, QMUMLTPYIOT B NOMUATUNEHOBYIO BYTbIfb,
pasbasnatoT Bogon 4o 10 n n TwaTensHO NepemMeLlnBaloT.

Tutp pacTtBopa TpunoHa b no Fe,Ds yctaHaenmBaloT crnegyowmm obpasom:
n3 6ropeTkn HarmsatoT 20 Mn pacTBopa xrnopuaa xenesa (lll) B KoHnyeckyto Konby
BMecTuMocTblo 250 mn, pasbasnsatot ero sogon Ao 100 mn, HarpesatoT go 50-70
°C, pobasnsaT 7-8 kanenb CynbgocanMuuiioBoro uHMKatopa W TUTPYHOT
pacTBopoM TpurioHa b [0 ncyesHoBeHUs MONEeToBOro LBeTa cynbgocanuumnara
Xernesa.

TuTp pacTtBopa TpunoHa b no Fe4C5 | r/mn, onpenensioT no dopmyne

200 TRer, 1Fe,0
TFEgDE = '3'; = ’ 9)




roe TFei::I3 IFe,05 - TUTP pacTBopa xnopuaa xenesa (), r/mn;

I - 06Bbem pacTBopa TpuroHa b, naywero Ha TUTpoBaHue, Mi.

[Nepen onpegeneHvem TuTpa pacTBopa TpuroHa B no okcuay anoMuHUS
HaxoOAT COOTHOLLEHWE MeXOY KOHLeHTpauusMn pacTeBopa TpuroHa b n xnopuga
xenesa (lll). Ana aToro B Tpy KOHMYECKME KOMNDObl BMECTUMOCTbLIO 250 M1 HanvBatoT
n3 6ropetkn no 10 mn pacteopa TpurnoHa b, pasbaenatoT ero sogon o 100 mn,
pobasnatt 10 mn 6ydepHoro pactBopa, 7-8 kKanemnb CynbdocanuumioBon
KUCNOTbl U TUTPYIOT pacTBopoM xnopuaa xenesa () oo nosiBreHnss 30M10TUCTO-
OpaHXeBOro LiBeTa, He ucyesaroLero B TedeHve 1 MuH.

Mo cpegHemy pesynbTaTy TpPeX TUTPOBAHUA BbIYUCHSIOT  KOIGMULMEHT
COOTHOWeHNA K Mexay KOHUeHTpauuamu pacteopoB xnopuga xenesa (ll) wm
TpwnoHa b:

Ko, (10)

roe ¥ - obbem pactBopa xnopuaa xenesa (lll), noywero Ha TutpoBaHme 10 mn
pacTBopa TpuroHa b, mn.

[Nanee onpenensoT TUTP pacTBopa TpurnoHa b no A1505.

B Tpu KoHn4eckne konbbl BMECTUMOCTbIO 250 Mn HanmBatoT u3 6ropeTkn no 25
M TOYHOrO pacTBOpa CONMM anioMuHKUA, pasbasnatoT ero sogon o 100 mn,
HenTpanmaytoT 10%-HbIM pacTBOPOM amMumaka Ao nepexoga okpackm 6ymarn KoHro
B KpacHbln uBeT. 3ateM 00o0aBndaT No Kansne condHyto KucroTty (1:3), noka He
N3MeHUTCA okpacka Gymarn KoHro B cuHM LBET, nocrne yero gobasnstot 8-10
Kanenb CONMsIHOW KNCHIOTHI.

K nonyyeHHomy pacteopy gonmearot 30 mMf1 pactBopa TpunoHa b, HarpesatoT
Ao kunenuws, npubasnaiot 10 mMn 6ydepHoro pactBopa, 7-8 Kanernb
cynbdhocanmumMnoBon KUCIOTbI. 3aTeM OXnaxaarT 4O KOMHAaTHOW TemnepaTypbl n
TUTPYIOT pacTBopoM xsiopuaa xernesa (ll) o noaBneHus 30M0TUCTO-OPaHXKEBOIO
LiBETA, HE ncYe3arLLero B Te4yeHne 1 MuH.

TuTp pacTtBopa TpunoHa b no £15C5, r/Mn, onpeaensoT no dopmyne

25T
Ta0s =352 (1)

roe T - TUTp pacTBopa conu anmnioMuHua no Al Cs | r/mm;
- K09(hdpMUMEHT COOTHOLLIEHUS MEXOY KOHLIEHTPaLMAMIN pacTBOPOB TPUIOHa
b n xnopuaa xenesa;

I - 0bbem pactBopa xropuaa xernesa (lll), ngywero Ha TUTpoBaHWe, MI.
4.5.1.2 lNopsidok nposedeHusi aHaru3a



[na onpegeneHns xernesa u antoMUHUS OTOMparoT nNuneTtkon TovHo 50-100 mn
dumnbTpaTa oT guokcuaa KpemHus (4.4.2) n noMewaT ero B KOHUYECKYH KOmdy
BMeCTUMOCTb0 250 mn, AobaensatoT 2-3 Kanmim a3oTHOW KUCMOTbI, HarpeBatoT a0
Temnepatypbl 50-60 °C, onyckalT B HEro Kycoyek uHaukatopHom 6ymarm KoHro u
HEUTPanM3yloT pacTBOPOM aMMmaka OO0 M3MEHEHMSI OKpacku Oymarn u3 CUHero
LBETa B KpacHbln. 3atemM A06aBnsl0T No Kanne pacTBOpP COMSAHON KUCMOoTbl (1:3),
NoKa He M3MEeHUTCHA okpacka Bymarm KOoHro m3 KpacHoro B (oMOreToBblN LBET,
aobaeraoT  ewe 15 kanenb CcondHoM KUCHOTbl, 4-6 Kanenb pacTeopa
CynbdoCanMuuroBo  KUCMOTbI U TUTPYOT pacTBopoM TpuroHa b pgo
obecuBevnBaHns pacTBopa. B 9KkBMBaneHTHOM TOYKE pacTBOpP CTAHOBUTCSA WMN
6ecuBETHbIM, NN CBETIIO-XENTbIM, NPY 3TOM PacTBOP HE AOSMKEH MMETb PO30OBOrO
OTTEHKa.

OTTuTpOBaB ene3o, AobasnaoT 13 6lopeTkn TpunoH b B TakoM KonnyecTse,
4YTOObI M3OLITOK €ro nocre obpasoBaHMst KOMMNIIEKca ¢ arnoMmHmem obin 10 mn unm
HEMHOro 6ornbLue.

PacTBop HarpeBatloT 40 KUNeHud, a 3atemMm oxnaxagaroT 4o 60 °C, HenTpanmayoT
B6ydepHbiM pacTBOPOM A0 M3MEHEHUSI CMHEW OKpacku Gymarn KoHro B KpacHbIn
usetr 1 ewe BBoaAaT 10 mn OydepHoro pacTtBopa. PacTtBop oxnaxgarwT [0
KOMHaTHOW TemnepaTtypbl W TUTPYHOT pacTtBopom xropuaa xenesa () go
NOSIBIIEHMS YCTONYMBOWN BYpPON OKpacku, He ncyesarowen B TeveHune 1-1,5 muH.

4.5.1.3 Obpabomka pe3yribmamoes aHasiu3a

Maccosyo gomnto okcuaa xenesa (lll) FeoO5, %, kornga B aHanusmpyemoin npobe
oTcyTcTBYeT okcug xenesa (ll), onpegenstoT no gopmyne

yT
Fe,Oq = — 2295 100, (12)

P

roe I - o6bem pacTBopa TpunoHa b, noweawero Ha TUTpoBaHME, MIT;

TFe3D3 - TUTp pacTteopa TpunoHa b no Fe4 05| r/imn;
# - Macca HaBecCKu, T.
[lpyn aHanmuse maTepwuarnos, COAepXalmxX OBYX- U TpexBasieHTHOE >Xeneso,

MacCOBYIO [OM0 oKcuaa TpexBaneHTHoro enesa Fe,Os (lll), %, onpenenstoT no
doopmyrnie

FeqOo(II) = Feq O3 - 11114 Fed, (13)



rne FeqO3 - copepxaHune obluero »kenesa B nepecyete Ha okcun xernesa (lll),
onpegeneHHoe no dopmyrne (12), %;

FeQ - conepxaHune okcnaa xxenesa (ll), onpegensemoe no dopmyne (28) %;

1,114 - KoahdMUMEHT nepecyeTa coaepxaHua okcuaa xenesa (ll) Ha okcua
xenesa ().

Maccosyto aonto okcuaa anmnoMuHns Al 0= %, onpegenstoT no gopmMyrne

(o~ K] Tay,

)

Al,0q = % 100, (14)

rne ¥ - obbem pacTBopa TpunoHa b, JoGaBneHHOro nocrne onpeaeneHus okcuaa
Xernesa, Mr;

| - 06bem pacTteopa xnopuaa xenesa (lll), naywero Ha obpaTHOe TUTPOBaHWME,
MJT;

¥ - KO3(hdMLUMNEHT COOTHOLLEHMA MEXOY KOHLLEHTpaLnAMn pacTBOPOB TPUSioHa
B n xnopuga xxenesa (lil);

Tu1,0, - TUTP pacTeOpa TpunoHa B Mo Al5 O, r/mn.

ABCOMOTHOE  OOMYCTUMOE  pacxXoXOeHue  pesynbTaTtoB  NaparnenbHbIX
onpeaeneHnn copepXaHuss OoKcuaa Xenesa M oKcuaa armoMUHUA He OOSmKHO
NpeBbILLaTh 3HAaYEHWI, YKa3aHHbIX B Tabnnue 3.

Tabnvuya 3

B npoueHTax



MaccoBas gons

ABCOMTHOE AonycTUMOe

pacxoxgeHue
Okcup xenesa:

po 1,0 BKou. 0,10
ce. 1,0 " 30 " 0,15
" 3,0 " 70 " 0,20
" 7,0 " 250 " 0,30
" 25,0 0,80

Okcua antoMUHUS:
or 10 po 3,0 BKmtoM. 0,15
ce. 3,0 " 7,0 " 0,20
" 70 " 20,0 " 0,30
" 200 " 70,0 " 0,40
" 70,0 0,50




4.5.2 OnpepneneHne OKCUAOOB Xene3a U antoOMUHUA U3 OTAENbHOWU HaBeCKMU
KOMMJieKCoOMeTpM4e CKUM MeTO40M

4.5.2.1 Cpedcmea KOHMPOII U 8crioMo2ameribHoe obopydosaHue

CpenctBa KOHTpona M BcrnomoratenoHoe obopyooBaHve no 4.5.1.1 co
creayroLwyMm 4OMOSTHEHUSIMMU:

Turens nnatnHoBbin No FOCT 6563;

HaTpun yrnekucrbln (kapboHaTt HaTpus) 6e3sogHbIn No TOCT 83.

4.5.2.2 Nopsidok rniposedeHusi aHanu3a

Hasecky maccon 0,1-0,2 r nomewgaroT B MMaTUHOBbIN TuUrerb M CMeKawT B
MydernbHon nedn npu Temnepatype 1000 °C B TeyeHne 5 MWH C Takum xe
KonnmdecTBoM 6e3BoaHOro kKapboHaTta HaTpus.

Cnek pasmMuHaloT B TUrMe NarioMKoM, CMaduBaloT S5 M KOHUEHTPUpOBaHHOW
COSIAHOMN KUCINOTbI, BblaepXuBaloT 15 MWH B TensioM MecTe M BbilLenaymBaloT B
cTakaH BmecTumocTbio 150-200 mn conaHou kucrotou (1:3). PacTesop pasbasnstoT
Bogov o 100-150 mn 1 onpenenstoT Xeneso 1 antoMUHUA, Kak yKkasaHo B 4.5.1.3.

4.5.2.3 Obpabomka pe3yribmamoes aHasu3a

O6paboTka pesynbTaToB aHanm3a - no 4.5.1.3.

ABCOMOTHOE  OOMYyCTUMOE  pacxXoXOeHue  pesynbTaTtoB  NaparmenbHbIX
onpegeneHnin coaepXaHus OKCUAOB xerie3a U anoMUHUA He OOIPKHO NpeBbIlaThb
3HaJYeHuin, ykasaHHbIX B Tabnmue 3.

4.6 OnpepeneHne oKCUAOOB Kanbuusa U MarHus

CogepxaHne OKCMOOB KarbUMA W MarHus onpegensawT B dunbTpaTe oT
avokcuaa KpemHusi. Metog ocHoOBaH Ha CMOCOOHOCTM KaTMOHOB KarbLMa U MarHus
obpasoBbiBaTb C TpWUrioHOM B npu onpegeneHHbIXx 3HadeHuax pH npodHble
KOMIMJIEKCHble coenHeHus. [1py KOMMNIIEKCOMETPUYECKOM TUTPOBAHUM NUCMOSb3YHOT
MEeTarmMHAMKaTopblI.

B MOMEHT [JoCTWXKeHUss OKBMBaneHTHOM TOYKW, KOfga BeCb KaTWOH
cBA3blBaeTcaA TpunoHoMm b, nosBnsetcs okpacka CcBOOGOAHOMO WMHAWKAaTOpa,
OTNIMYAaIOLLIAACA OT OKPACKM KOMIIEKCHOro C HAM COeUHEHNS.

Ona 4ncToTbl aHanmMsa 3nemeHTbl Pynnbl MOMYTOPHbLIX OKCUOOB OTAENAT
ocaxgeHnem ypoTpornnHom o 4.6.1.
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4.6.1 OtTaeneHue 3NeMeHTOB rpynbl NOJSTYTOPHbLIX OKCUA OB YPOTPONUHOM
4.6.1.1 Cpedcmea KOHMPOIIS U 8crioMo2ameribHoe obopydosaHue
OIEKTPONIMTKA C 3aKpbITOW Cnuparnb!o.

[MuneTtka no FTOCT 29227 nnn no FTOCT 29228.

CTtakaHbl BMecTmocTbio 150-200 mn no FTOCT 25336.

BopoHkn no TOCT 25336.

PunbTpbl "Genas neHTa".

Kucnota consiHasa no [OCT 3118 nnotHocTbio 1,19, pactBop 1:3.
Kucnota azotHaa no [OCT 4461 nnoTHocTbio 1,4,

Avmunak BogHbin no [OCT 3760, 10%-Hblh BOAHLIA pacTBOp.
YpoTtponuH dhapmakonenHbin, 0,5- n 10%-HbIn BOgHbIE pacTBOPLI.
NHankaTtopHaa 6ymara KoHro.

MeTannMHANKaToOpP KUCITOTHLIA XPOM TEMHO-CUHWIA.

4.6.1.2 lNopsidok nposedeHusi aHaru3a

OTt6bupatot nunetkon 50 Mn dwmnbTpata OT ANOKCUOA KPEMHUSA, MOSYYEHHOrO Mo
4.4.2 HacTosLLEro cTaHgapTa, U NoMeLLaloT B CTakaH.

B ctakaH gobasnsatoT 3-5 kanernb asoTHOW KMUCIOThl, BpocatloT Kycoyek bymaru
KOHro n HenTpanu3ytoT aMmmMrMakoM [0 Havara ee NokpacHeHus.

[Mocne aToro O06aBNAOT HECKONbKO Kanesnb consHou kucrnotbl (1:3) Ao
nocuHeHus 6ymarn KoHro (MoXHO HenTpanu3oBaTb A0 NOSABIIEHMSI B3BECU U 3aTEM
KMCNOTOW ee pacTBOPUTD).

Mpunmneatot 20 mn 10%-Horo pacTeBopa ypoTponuHa 1 HarpesatoT B TedeHne 10
MUH npu Temnepatype 80-90 °C, He goBoas pacTBOp A0 KuneHus. Kak Tonbko
0ocafoK KoarynmpyeTcs, ero oTdmneTpoBbiBalOT yeped uneTp "6enaa neHTa" u
npombiBatoT TensibiM 0,5%-HbIM pacTBOPOM YpPOTPONMHA.

4.6.2 Komnnekcometpnyeckoe TUTPOBaHUE OKCUAOB KalbLUMA U MarHus C
Me TalllIMHAMKATOPOM KMCMOTHbIM XPOMOM Te MHO-CUHUM

MeToa OCHOBaH Ha KOMMIIEKCOMETPUYECKOM TUTPOBAHUM WOHOB KamnbLusi W
MarHusi pacTBOPOM TpUIoHa b ¢ MeTannMHAMKaTOpOM KUCIIOTHBIM XPOMOM TEMHO-
CUHMM B ogHON npobe C OAHUM U TEM e MHOMKATOPOM, HO NPV PasHbIX 3HAYEHUAX
pH pacTBopa.

4.6.2.1 Cpedcmea KOHMPOsIs U 8crioMo2ameribHoe obopydosaHue
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Konbbl mepHble BMecTumMocTbio 100 Mnn 1 nno TOCT 1770.

[MuneTtkn no FTOCT 29227 nnn no FTOCT 29228.

BropeTkn no FTOCT 29251 unn no FOCT 29252.

Konbbl koHnyeckmne BMmectumocTbio 200-250 mnno FTOCT 25336.

Hatpua rmgpookuck (rmgpokena Hatpus) no FOCT 4328, 20%-Hbin pacTBop.

Caxaposa no [OCT 5833, 2%-HbI pacTBOp.

Kucnota consiHass no [OCT 3118, pactBopbl 1:3, 1:5.

AMMOHUI xnopucTbIn (xnopug ammonus) no FOCT 3773.

Avmunak BogHbin no [OCT 3760, 25%-Hbl pacTBop.

Kanbuun yrnekucnbln (kapboHaT kanbums) no [OCT 4530 wnn ctaHOapTHLIN
obpaseL n3BecTHsIKa.

MarHmi cepHokucrbin  7-BoaHbI  (cyrnbdaT marHus) no TOCT 4523 wnm
CTaHOapT-TUTp.

CnupT atunosbin no FTOCT 18300.

NHankaTtopHasa 6ymara KoHro.

AMMHaYHbIN 6ydepHbIn pacTBop:

pacteopstoT 70 r xnopuaga ammoHus B 200 mn BoAbl, mvnbTpytoT, 406aBnsoT
570 mn 25%-Horo pacTBOopa amMmumaka, 3atem paobaenawT Boabl A0 1 N U
TwarensHo nepemewmsatoT (pH pacteBopa pasHo 10).

KMCNOTHBIN XpOM TEMHO-CUHUW METarmIMHONKATop:

pactBopstoT 0,5 r KucrnoTHoro xpoma TemHo-cuHero B 10 mMn amMmuadHoro
BydepHoro pacteopa 1 gobasnatoT aTunosoro cnvpta 4o 100 mn.

TpunoH b no [OCT 10652, 0,025 M pacTtsop.

TuTp pacTtBopa TpuroHa b no okcuay Kanbuus ycTaHaBmMBaroT MO XMMUYECKN
yuctoMy kKapboHaTy Kanbuusi WM cTaHgapTHOMY obpasuy UW3BEeCTHsKa.
OTtBewwnBaroT 0,1 r BbICYLIEHHOro KapboHaTa KanbLuus unu ctaHgapTHoro obpasua
N3BECTHSAKA M BHOCAT B KOHMYECKYI KONby BMmecTumocTbio 250 mn, npunmsatoTt 50
M BOAbl WU OCTOPOXHO Hebonbwmmn gosamm gobasnsatT 15-20 mn condHom
kncnotbl (1:5). PactBop HenTpanmaytoT 20%-HbIM pacTBOPOM rmapoKkcuaa HaTpus
no nHgukatopHon 6ymare KoHro oo cnaboulernovHon cpeabl, Aodasnsot 10 mn
n3bbiTka wernoyn. 3atem BHocAT 10 Kanenb MHAWKaTopa XpoMa TEMHO-CUHEro 1
TUTPYIOT pPacTBOPOM TpuroHa b A0 M3MeHeHMs1 PO30BOW OKpacKu B CUPEHEBO-
CUHIOH0.

Tutp pactBopa TpuroHa b no Cailr, r/mn, onpeaenstoT no dopmyre

i
T = — 15
C0 ~ 7 105" (15)
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roe #» - Macca Cyxom HaBeCcKku kapboHaTa Kanbuunsa nnm ctaHgapTHoro obpasua, r;
' - cogepxaHue iZals) B KapboHaTte Kanbuus unu B ctTaHgapTHoM obpasue, %;

I - 06Bbem pacTBopa TpuroHa b, naywero Ha TUTpoBaHue, Mi.
3a pesynbTaTt NpUHUMAalOT cpeaHeapugmMeTnyeckoe Tpex TUTPOBaHUIA.
TuTp pacTtBopa TpuroHa b no okcuay MarHus yCcTaHaBiMBaKOT MO XMMUYECKMN

yuctomy  cynbdaty  marHmg MgsO, - VH-.O v no  ctaHpaprt-tutpy

Mgz, - TH,O. OtBewmBatot 0,1 r cynbdpata mMarHusi U BHOCAT B KOHWYECKYHO
kKonby BmecTumocTbto 250 mn, gobasnsot 50 mn Boabl, 10 M& aMmMuMayHoro
6ydepHoro pacteopa, 10 Kanenb nHauMKaTtopa KUCOTHOro XpomMa TEMHO-CUHENO U
TUTPYIOT PpacTBOPOM TpuUsioHa b 40 M3MeHeHMs1 pO30BOMN OKPaCKW B CUHE-Tonyoyio.

TuTp pacTtBopa TpunoHa b no IMz0 | r/mn, onpenensatoT no dopmyne

T =LC 106
MED T 100 (16)

rae # - Macca HaBeckun MMgs - VHL O, 1
.’ - cogepxaHve okcnaa maruus B Mg= 0y - THL O %;

"1 - 06bemM pacTBopa TpuroHa b, nayLero Ha TUTPOBaHWE MarHusi, Mi.
3a pesynbTaTt NpUHUMAalOT cpeaHeapugmMeTnyeckoe Tpex TUTPOBaHUIA.
4.6.2.2 lNopsidok nposedeHusi aHasu3a



K dmnbtparty, nonydeHHomMy no 4.6.1.2, nocrie otaeneHns arnemMeHToB rpynmnbl
NONYTOPHbIX OKCMAOB YypoTponuHom npubasnaiwT 10 mn 2%-Horo pactBopa

caxaposbl, ecnn cogepxaHue iZal B npodbe Gonbwe 10%, nnm 5 mn, ecnu

cooepxaHue Caill B npobe He npeBbiwaer 10%. PactBop 0OCTOPOXHO
HenTpanmaytoT 20%-HbIM pacTBOPOM rMapoKcuaa HaTpus 4O NoKpacHeHusa Gymaru
KoHro n ewe pobasnsatot 10 mn pacTBopa rmapokcuaa HaTpus.

3ateM npubaenalT BoAbl A0 obwero obvema npubnuautensHo 100 mMn wn
nocrie TWAaTeNnbHOro nepemMeLlumBaHna pacTBOp BblaepxuBaroT 1-2 MuH and
dopMUPOBaHUA OcCagka rmagpokcmaa marHud. 3atem npubasnaioT 10 kanernb
pacTBopa MHAMKATOpPa KUCMOTHOrO XpoMa TEMHO-CUHErO U, CUITbHO NnepemMeLumBas,
MEeLJIEHHO TUTPYIOT pacTBOpPOM TpurioHa b [0 nepexoga okpacku M3 po3oBOM B
HEU3MEHSIIOLLMUCH CUPEHEBO-CUMHMMA UBET. [nsa onpegeneHns marHua nocre
TUTPOBaHUA Kanbumsa O00aBfAOT B UCNbITbIBAEMbIA pPacTBOp 5 Mn COnsiHOM
kncnotol (1:3), 4TOObI MOMHOCTBLIO PACTBOPWUIICA TMAPOKCUO, MarHusl, XOpPOLLO
nepeMeLLmBaoT N CMbIBalOT CTEHKM Kosibbl HebonbluMM KONMYeCcTBOM BOAbI.
PacTBop npn 9aTOM MeHseT UBEeT Ha po30oBbin. bymara KoHro gospkHa ocTaBaTbCS
KpacHon. Ecrnm oHa nocuHeeT, cnegyet Aobasutb no kanne 20%-Hbl pacTBOp
rMOpoKcuaga Hatpus, Noka OHa CHOBa He nokpacHeeT. 3atem BBogdat 10 mn
aMmmMmmayHoro GydepHoOro pacTeBopa W NPOAOIPKAT TUTPOBaHWE TpunoHoMm b go
nepexoda LBeTa pacTBopa U3 po30BOro B YCTOMYUBbLIN CUHE-TOSNyO oM.

4.6.2.3 Obpabomka pe3yribmamos aHasu3a

Maccosyto gonto okcuaa kanbumusa Call, %, onpegenstoT no gopmyne

Trao?”
s

Cal) = 100, (17)

rae Tiruo - TUTP pacTBopa TpunoHa b no Cal, r/mn ;

" - obbem pacTBopa TpunoHa b, nspacxogoBaHHOro Ha TUTPOBaHWE OKcuaa
Kanbumsi, Mn ;
¥ - Macca HaBecCKM, T.

Maccosyto gonto okcuaa marius gl | %, paccuuntbiBatoT no gopmyrne

- 2vef

b

MeO 0, (18)



roe ng@ - TUTP pacTBopa TpunoHa b no MMz | r/mn;

] - 0bbem pacTtBopa TpwuroHa b, uspacxogoBaHHOro Ha TUTpoBaHue Mgl
MIT;

#2 - Macca HaBEeCKW, T.

ABCOMOTHOE  OOMYCTUMOE  pacxXoXOeHue pesynbTaTtoB  NaparmnenbHbIX
onpedeneHnn coaepxaHus okcuaa Kanbumss U OoKcuaa MarHus He  OOSmKHO
NpeBbILLaTh 3HAYEHWI, YKa3aHHbIX B Tabnuue 4.

Tabnmua 4

B npoueHTax



MaccoBasi gons ABCOMTHOE AonycTUMoe
pacxoxgeHue
Okcua KanbLuus:
po 1,0 Bkmou. 0,10
ce. 1,0 " 50 " 0,15
" 50 " 10,0 " 0,20
" 10,0 " 40,0 " 0,30
" 40,0 " 80,0 0,40
Okcup marHms:
po 1,0 Bkmou. 0,15
ce. 1,0 " 6,0 " 0,30
" 60 " 250 0,60

4.6.3 OnpegerneHne oKCUMOOB KarnbUMA M MarHUs Npyv Hanmudmm B WeOHe (rpaBun)
coeguHeHNN MapraHua



[Mpn Hanmyum B npobe okcmaa mapraHua cebiwe 0,2 go 2,0% no macce
coepxaHue Kanbuma onpenenstoT KOMMSIEKCOMETPUYECKUM TUTPOBAHMEM C
NHOWMKATOPOM MYPEKCUOOM B MPUCYTCTBMM BOCCTAHOBUTENS - CONSIHOKMCIIOrO
rMapoKCcunammHa.

MeToa He NnpUMeEHsieTCAa ANs onpeaerieHns CoaepxaHns KanbLms U MarHnst npu
Harm4um B nccregyemom marepuane (npobe) mapraHua csbiwe 2,0% no macce,
KOTOPbIN HEO6XOANMO NpeaBapuUTENbHO OTAENUTD.

[Mpn Hanmumm B npobe okcuaga mapraHua Ao 0,2% no macce cogepxaHue
OKCMAOO0B KarnbLmMs N MarHms onpeaenstoT no 4.6.2.

4.6.3.1 Cpedcmea KOHMPOII U 8crioMo2ameribHoe obopydosaHue

Konbbl, nnnetkn, 6ropeTtkn no 4.6.2.1.

Hatpua rmgpookuck (rmgpokena Hatpus) no FOCT 4328, 20%-Hbiv pacTBop.
'mapokcunnamuHa rugpoxriopung no FOCT 5456, 5%-HblIh BOAHLIA pacTBOP.
Hatpuin xnopucTein (xnopug Hatpusi) no FTOCT 4233.

Kucnota consHasa no TOCT 3118, 10%-HbIn pacTBop.
Mypekcug, cyxaa cmecb: 1 r mypekcuga cmewwmsarot ¢ 99 r HaTpus XNopuUCTOro

(xnopuaa HaTtpus).

TpunoH B - conb anHatpuesas atuneHanamuH - N, N, N1 NI - teTpaykcycHoi
kucnotbl 2-eogHast no FOCT 10652 - 0,05 M pacteop. Tutp pactBopa TpunoHa b

n o MgQ yctaHaBrmBaoT no 4.6.2.1, Tutp pacTtBopa TpurnoHa B no Cal
ycTaHaBrmBatoT rno 4.6.2.1, npu 3TOM BMECTO WHOUKATOPA KMUCIIOTHOrO Xpoma
TEMHO-CUHErO MPUMEHSIIOT MHANKATOP MypeKcua.

4.6.3.2 lNopsidok nposedeHusi aHasu3a

K dmnbTpaTy nocne otaeneHusi afeMeHToB rpynnbl NoSyTOPHbIX oKcuaos no 4.6.1
npmnbasnaT 1-2 Mn pacTtBopa rMApPOKCUNaMmnHa rmapoxropuaa, nepemMeLumBatoT,
AobaensaT gucTunnmposaHHon Boabl Ao 100 mn, 10-15 Mmn pacTBopa rmapokcuaa
HaTpusi, CHOBa NepemMeLumMBaloT M BHOCAT Ha KOHYMKe Lnatens mypekcua. 3atem
MELJIEHHO TUTPYKOT PacTBOPOM TpwurioHa b 0O nepexoga mManMHOBOWM OKpacku B
domoneToByio.

[Mocne onpegeneHust Kanbuusi B TOWM e npobe onpeoensiT MarHum,
npegBapuUTeNibHO UM3MEHMB OKpPAcKy Mypekcuaa nyTemM BBeLEHUA COSAHOMN
KMUCIOTbl. MarHni TUTpYOT TPUITOHOM b € MHOMKATOPOM KUCITIOTHLIM XPOMOM TEMHO-
CUHUM, KaK yKa3aHo B 4.6.2.2.

4.6.3.3 Obpabomka pe3yribmamos aHasiu3a

O6paboTKy pesyrnbTaTtoB NPOBOAAT Mo 4.6.2.3.

ABGCOMIOTHOE  OONYCTUMOE  pacxXoXdeHwe  pes3ynbTaToB  naparsienbHbIX
onpedeneHun coaepXaHua oKcuaa KanbUuss M OKCuaa MarHua He [OO0SDKHO
npeBblWaTh 3HaYEeHUN, yKa3aHHbIX B Tabnmue 4.

4.7 OnpepeneHve cynb(gaTtHOU U cynbhpuaHon cepbl
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CopepxaHue BpedHbIX cepocofepXalmx npumMecen B ropHon rnopoge, LwebHe
(rpaBun) onpenenstoT B CrieaytoLlemM nopsigke.

[pyn Hanuyum B ropHoM nopoge, webHe (rpasuun) cynbgaTtHbIX U CyNbgMOHbIX
coegvHeHUN onpeaenaT obllee coaepXaHue cepbl MeTodamMu BECOBOro WUmn
NOOOMETPUYECKOrO TUTPOBAHUA, 3aTEM - COAEpPXKaHUe CyrbdaTHOM cepbl U NO KX
pPa3HOCTU BbIYUCNAIOT coaepxaHue cyrnbdmaHon cepbl. Npy Hannuum B ropHoOm
nopoge, webHe (rpaBun) TOMbKO CynbgaTHbIX COeAuHEHUn obllee cogepxaHune
cepbl He onpeaenstoT.

4.7.1 OnpeaeneHue odLwero coaepxaHMa cepbl BeCOBbIM METOAOM

BecoBol MeToq OCHOBaH Ha pasrfoXeHU HaBeCKM CMEChIO0 a30THOM U CONSHON
KUCMOT C MOCNeayrwmM ocaxaeHnem cepbl B Buae cynbdata OGapusa un
onpegerneHMemM Maccbl NocrieaHero.

4.7.1.1 Cpedcmea KOHMPOII U 8crioMo2ameribHoe obopydosaHue

Becbl aHanutuyeckme no [OCT 24104 c norpewHocTbio namepeHnsa +0,0002 r
B3BELLMBAHWS.

Yalukum dapdopoble anametpom 15 cm no [OCT 9147.

CTtakaHbl cTeknsaHHble BMecTumMocTbto 100, 200, 300, 400 mnno FOCT 25336.

[Mevb MydenbHagda, obecnevmnBatoias Temnepatypy Harpesa 900 °C.

Turnm doapdoposble no FTOCT 9147.

Skcumkatop no FOCT 25336.

BaHsi BoasiHas.

PunbTpbl 6e330sbHbIE: "KpacHas fieHTa" n "CuHas neHTa".

Kanbumin xnopuctbin (xropmg kanbums) no FTOCT 450, npokasneHHbIn npu
Temnepatype 700-800 °C, ons 3anornHeHnsa akcukatopa.

Kucrnota azotHaa no [OCT 4461.

Kucrnota consiHas no FOCT 3118.

Avmunak BogHbi no [OCT 3760, 10%-HbI pacTBop.

Bapusa xnopua (xnopua 6apus) no FOCT 4108, 10%-Hbln pacTBop.

NHaukaTop MeTunoBbI opaHxeBbin, 0,1%-HbIn pacTBop.

Cepebpo asoTHokuKcoe (HuTpaT cepebpa) no FTOCT 1277, 1%-HbIn pacTBop.

4.7.1.2 lNopsidok nposedeHusi aHaru3a
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Hasecky maccon 0,5-2 r nomeLaT B CTEKIMAHHbLIA CTakaH BMecTUMOCTbio 200 mn
nnn apdopoByO YaLlKy, CMayYMBaKOT HECKOSIbKUMU KannisgMu OUCTUINIMPOBAHHOMN
Boabl, gobaenaoT 30 M1 a30THOW KUCMOTbI, HAKPbIBAKOT CTEKMOM, OCTaBMAOT Ha
10-15 MuH.

[Mocne okoH4YaHuMs peakuumm pobasnsawot 10 MIT COMSIHOM  KUCHOThI,
nepemMeLmBaoT CTEKNSAHHOM Mario4KoW, HaKpbIBalOT CTEKSIOM M CTaBAT CTakaH
(Yawky) B BogsHyto 6aHi. Yepes 20-30 MymH nocrne npekpaweHust BblaesieHns
BypbIX NApPOB OKCHAa a3oTa CTEKSIO CHAMAIOT M BbiMapuBaloT COAEPXKMMOE CTakaHa
UIN YaLLKK gocyxa.

[Nlocne oxnaxgeHusa ocTaToK cMadymBalroT 5-7 M1 COMAHOW KUCMOTbl U CHOBA
BblNapuBaloT gocyxa. Onepaumio noBTopstoT 2-3 pasa, gonmeaa 50 mn ropayen
BOAbl M KUNATAT 40 MOSIHOro pacTBOPEHUS COren.

Ona  ocaxaeHust 9fieMeHTOB  Ipynnbl  MOMYTOPHbIX OKCMAOB B pacTBOp
AobaenaT 2-3 Kanm nHaukatopa METUIIOBOrO0 OpaHXeBOro, OONMBaKT pacTBop
aMMuaka 00 nepexofa OKpacKM MHAOMKATopa M3 KPaCHOW B XESTYH U NOSBIEHUS
3anaxa ammmaka. Yepes 10 MUH ckoarynMpoBaHHbIW OCaAoK MOYyTOPHbLIX OKCUAO0B
OTCMNBTPOBLIBAIOT Yepe3 unbTp "KpacHas neHta" B ctakaH BMmecTumocTbio 300-
400 mn. Ocagok NpombIBalOT TENNoW BoAon ¢ gobaBneHMeEM HECKOMbKUX Kanerb
pactBopa ammuaka. K dwmnetpaty 0obaBnsioT CONsSHY KUCIOTY OO0 nepexoda
OKpacKku pacTBopa B PO30BbIN LIBET 1 A0DaBNAIOT eLle 2-5 M KUCNOThI.

dunbTpaT pasbasnatoT Bogon o obbema 200-250 mn, HarpeBaloT 40 KUNEeHUd
n BrmBaloT B oauH npuem 10 MmN ropsdvyero pacteBopa xnopuaa 6apus,
nepemMeLmBaroT, KUNAaTaT pacteop 5-10 MuH.

PacTtBop C BblOENMMBLUMMCSI OCadKOM CTaBAT B TeNfoe MecTo Ha 2-3 J,
AOMycKaeTcAa OCTaBNATb pacTBOp [0 credylwero [AHd, 3arteM  0cafok
OTOMNBTPOBLIBAKOT Yepes3 MIOTHbIN durbTp "cuHAa neHta" u npombiBaoT 10 pa3
He6OoNbLUMMM NOPLMSIMIN XONOAHOW BOAbI 40 yaarneHus Xrnopua-noHoB.

[MonHOTY yOaneHus Xnopug-uoHOB MPOBEPAOT MO peakuun C  HUTpaToMm
cepebpa: HecKomnbKo Kanenb dwmnbTpata MNoOMeLllaloT Ha CcTekno u gobasnatoT
kanmo 1%-Horo pactBopa HuTpaTa cepebpa. OTcyTcTBME obpasoBaHua 6eroro
ocafika cBuAEeTeNbCTBYET O MNOSIHOTE yAaneHus Xropua-UoHoB.

B dpapdhopoBbIv TUrens, npeasapuTernbHO NpoKaneHHbIN 40 NOCTOAHHOW MaccChbl
npyn Temnepatype 800-850 °C, nomelwlaioT OCagoK C (MNbTpPOM, BbICYLLMBALOT,
03051510T, u3berasi BocnrnaMmeHeHnsa unbTpa, U NPoKanuBaroT B OTKPLITOM TUME 40
NOSHOIo BblropaHus unbTpa, a 3atem npm Temnepatype 800-850 °C B TeueHue 30-
40 MuH.

[locrne oxnaxgeHnsa B 9KCMKATope Turenb C OCadKoOM  B3BELUMBAIOT.
[lpokanMBaHMe NOBTOPSAOT 4O MOSyYEeHUA MOCTOAHHOM Macchl. [na onpeneneHus
cofepXaHnsa cepbl B UCMNOSMb3OBaHHbLIX OS5 aHanu3a peakTvBax napasviesibHO C
aHanmsom npoBogdat "rnyxon” onblT. KonnyectBo cynbdata Oapus, HangeHHoe
"rnyxumM" onbITOM, Bbl4MTAIOT U3 Macchl cynbdaTa 6bapus, nony4eHHoW npu aHanmse
Npoobl.

4.7.1.3 Obpabomka pe3yribmamoes aHasiu3a



Ob6Lwee cogepxaHue cepbl =3.5m, %, B nepecyeTe Ha ST onpenensior no
doopmyrne

~ 1) 0,343
SDEDEmel ) 100, (19)

)

roe # - Macca HaBecCKw, T;
# - Macca ocafka cyrnbdarta bapus, r;
#i7 - Macca ocafka cyrnbdarta 6apus B "rnyxom" onbiTe, T;

0,343 - koadhdmLMEHT nepecyeTa cynbdata 6apus Ha =C3 .

ABCOMOTHOE  OOMYyCTUMOE  pacxXoXOeHue pesynbTaTtoB  NaparnenbHbIX
onpeneneHnin He JOIMKHO NpeBbILWAaTh 3HAaYEeHUN, yKasaHHbIX B Tabnmue 5. B cnyyae
NpeBbllWEeHNs aHanuM3 cregyet  MNoBTOPUTbL A0 MNOSMydeHus  AO0nYyCTUMOrO

pacxXoXxaeHus.
Tabrvuya 5
B npoueHTax
O6Lwee coagepxaHue cepbl ABCOMTHOE AonycTUMOoe
pacxoxaeHue
Jo 0,5 Bkntou. 0,10
Ce. 05 " 10 " 0,15
" 1,0 0,20
4.7.2 OnpepeneHue obGLero copfepxaHus cepbl MeTo4OM

noagomeTpu4eCKOro TMTpoBaHuUSA



MeTog ocHOBaH Ha CXWraHMM HaBECKW B TMOTOKe YMEeKNCsioro rasa npu

Temneparype 1300-1350 °C, norroweHun BblaensoLwerocs = pacTBOpOM Moaa

N TUTPOBaAHUN PacTBOPOM TUOCyrbgaTta HaTpus n3bbiTka noda, He BolLleLlero B
peakuuo ¢ obpasoBaBLUENCS CEPHUCTOM KUCIOTOMN.

4.7.2.1 Cpedcmea KOHMPOsis U 8crioMo2ameribHoe obopydosaHue

YcTaHoBKa A4na onpeaeneHnsa cogepkaHms cepbl (PUCYHOK 1).

PucyHok 1. Cxema ycTaHOBKM Ans onpegeneHusl cogepkaHus cepbl

1 - 6annoH C yrnekncrbIM ra3oMm; 2 - NPoMbIBHas CKIsiHKa ¢ 5%-HbIM pacTBOPOM
cynbdata meau; 3 - NPoMbIBHas CKIsiHKa ¢ 5%-HbIM pacTBOPOM NepMaHraHata
Kanus; 4 - KOSIoHKa C NpoKarneHHbIM XNopUaoM Kanbuust; 5 - pe3anHoBble NPoOKHK; 6 -
arnekTpudeckaa Tpybyartasi nedb ¢ CUNMTOBbLIMWU CTEPXKHAMMU, 0DecneymBaroLas
Temnepatypy Harpesa 1300 °C; 7 - dbapdopoBas Tpydka Ansi npoKannmBaHus
anvHoun 70-75 MM, BHYTpeHHUM guameTtpom 18-20 mwm; 8 - papdpopoBas rogoyka N
1 (ormHa 70, wupuHa 9, BbicoTa 5-7 MMm) unn cpapdoposas nogoyka N 2 (anuHa 95,
wupuHa 12, Bbicota 10 mm) no FOCT 9147; 9 - kpaH; 10 - nornoTuTenbHbIN cocya;
11 - 6ropeTka ¢ pacTBopoM noaa; 12 - 6ropeTka ¢ pacTBOPOM TUOCYIbdaTa HaTpus

MNpumeyaHne - Bce 4acTM ycTaHOBKM COEAMHEHbI PE3VHOBLIMU TpPyOKamMu
BCTbIK. [nNA npeooTBpalleHust 06ropaHuMsi pPe3vHOBbLIX MNPOOOK BHYTPEHHHOH
TOPLIEBYIO MOBEPXHOCTL 3aKPbIBAOT acOECTOBbLIMU NPOKIagKaMu.

PucyHok 1. Cxema yCTaHOBKW O ONpeaeneHnst cogepaHus cepbl


http://docs.cntd.ru/document/1200024165

[Munetkn no FTOCT 29228.

BiopeTkn no FTOCT 29252.

HaTtpuin cepHoBaTUCTOKUCHBIN (TUOCynNbdat HaTpus) 5-BoaHbin no [OCT
27068, 0,005 H pacTBOp.

Hatpun yrnekncneii (kapboHat Hatpus) no FOCT 83.

Kanun geyxpomoBokuchbin (buxpomat kanus) no FOCT 4220, ctaHaapT-TUTp.

Kpaxman pacteopumbii no FOCT 10163, 1%-HbIn pacTBop.

WMop no COCT 4159, 0,005 H pacTsop.

Kanun noguctein (nogma kanmna) no FOCT 4232.

Kucnota cepHas no [OCT 4204, 0,1 H pacTBop.

4.7.2.2 lNopsiOok no020moeKuU K rposedeHuUto aHarsusa

4.7.2.2.1 MNpurotoernenune 0,005 H pacteopa Tnocynbdarta Hatpud

[ns npurotoBneHust pacteopa Tuocynbdata Hatpusa 1,25 1 Maqiz,04 - 5H4O
pacTBOPSIIOT B 1 11 CBEXENPOKUMNSAYEHHON ANCTUNIMPOBAHHOW BOAbl 1 NpnbaBnstoT
0,1 r kapboHaTa HaTpuda. PacTtBop nepemewmBailoT uU octaBnsaoT Ha 10-12 gH.,
nocne 4ero onpegenatT ero Tmtp no 0,01 H pactBopy 6Guxpomarta kanus,
NPUroTOBIIEHHOMY U3 CTaH4apT-TUTpA.

[Ona onpepeneHns TuTpa pacTtBopa TuocynbdgaTta Hatpua k 10 mn 0,01 H
pacTBopa buxpomata kanusa godasnaot 50 mn 0,1 H pacTtBopa cepHOn KUCIOTbI, 2
[ CyXOro mogmaa Kanmsi U TUTPYIOT MNPUroTOBSIEHHLIM PacTBOPOM Tuocynbdarta
HaTpPUS OO CONMIOMEHHO-XENTOro uBeta. 3ateM Ao0aBnsaoT HECKONbKOo Kanemnb 1%-
HOro pacTBopa Kpaxmasia (pacTBOp OKpalUMBaeTCs B CUHWA LBET) U TUTPYIOT [0
obecuLBevnBaHns pacTBopa.

KoadpdmumeHt nonpaskn k Ttutpy 0,005 H pactBopa Tuocyrnbgara Hatpud
onpeaensatT rno dopmyne

]'I:] I HK ECI'ED?

KN&353D3 = ’ (20)

"iui" I HN&;S 3'2'3

rae 10 - o6bem 0,005 H pacTtBopa bmuxpomaTa kanus, B3ATOro 4nsa TUTPOBaHUS, MIT;

Hy 0,0, - HopmanbHocTb pacTBopa Grxpomara Kanmsi;

W - obbem 0,005 H pacTBOpa THOCynbdaTa HaTpus, U3PacxXO4oOBaHHOMO Ha
TutpoBaHue 10 mn 0,01 H pacTeBopa buxpomara Kanusi, Mr;

HN&;S 203 - HOPMarbHOCTb pacTBoOpa TUoCybgaTa HaTpuS.
[lpoBepky TUTpa nNpoBOOAT He pexe ogHoro pasa B 10 cyr. PactBop
ToCYrnbdaTa HaTPUA XPaHAT B TEMHbIX OYTbINsAX.
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4.7.2.2.2 MNpurotosneHne 0,005 H pactBopa noaa

Ona npurotoBrieHna pacTteopa voga 0,63 r kpuctannmyeckoro voga n 10 r
nogmaa Kanums pacteBopaoT B 15 Mn guctunnmpoBaHHom Bogbl. PacTBop nepeHocsAT
B MEpPHYK KOofiby BMECTMMOCTbIO 1 11 C XOPOLLUO NpUTEPTON NPOBKOW, OONMBalOT
BOOOW 1O METKU, NEPEMELLNBAIOT U XPAHAT B TEMHOTE.

TUTP NPUroTOBMIEHHOrO pacTBOpa KWoda YycTaHaBMBaKT MO TUTPOBAHHOMY
pacTBOpYy TMOCYSbdpaTa HaTpus, NPUroTOBSIEHHOMY M0 4.7.2.2.1.

10 mn1 0,005 H pacTBopa noga tutpytot 0,005 H pactBopom Tnocynbdata HaTpusa B
NPUCYTCTBUM Kpaxmarna.
KoadpdpmumeHt nonpaskun k tutpy 0,005 H pactBopa vopa onpegensiT no

doopmyrie

s FN&353D3 : KN&353D3 IHN&353D3
a H
10H;,

K; (21)

roe VN&;S;D3 - 06bem 0,005 H pacTBopa THocynbdaTa HaTpusl, U3pacxo4oBaHHbIN
Ha TUTPOBaHWE pacTBopa noga, Mi;

Kﬂags 403 - KOadpdpmuymeHT nonpasku 0,005 H pacTeBopa Trocynesgata HaTpus;

Ha,5,0, - HOpManbHocTb pacTBoOpa TUOCYMbgaTa HaTpusi;

10 - 06beM pacTBOpa 1oaa, B3ATOro AN TUTPOBAHUS, MIT;

H.T2 - HOpMarnbHOCTb pacTBopa noaa.
4.7.2.3 lNopsidok nposedeHusi aHasu3a



[Mepen Havanom paboTbl HarpesatoT nedb Ao Temnepatypbl 1300 °C n nposepsitoT
repMETUYHOCTb YCTaHOBKW. [1N19 9TOro 3akpblBatOT KpaH nepen norrnoTUTeNbHbIM
COCYZOM M NYCKalT Yrnekncnbln ras. lNpekpalleHne npoxoXxaeHns ny3blpbKOB rasa
Yepes NPOMbIBHYHO CKIISIHKY CBUAETENbCTBYET O repMETUYHOCTU YCTaHOBKM.
OnpegenatoT  KOIMUMEHT £, YyCTaHaBMMBAKOWMA COOTHOLLEHME MeXay
KOHLEeHTpaumnamMmM pactBopa noda W TuocynbgaTta Hatpua. Yepes ycTaHOBKY
NpOnycKalT YIMEKUCNbIN ra3 B TedeHne 3-5 MUH, HanosHAT MNOrMOTUTENbHbIN

cocyn Ha % Boaown. N3 6ropeTkn HanmeatoT 10 Mn TUTPOBaAHHOIO pacTBopa noaa,
nobaensatoT 5 mn 1%-Horo pacTeopa Kpaxmarna u TUTPYHT pacTBOPOM TUOCYbdiaTa
HaTpus go  obecuBeymBaHua  pactBopa. KoaddmuMeHT  COOTHOLLEHUS
KOHL,eHTpaLuun pacTBOPOB KModa W Tuocynbdata HaTpusa £ paBeH cpegHemy
3Ha4YeHunIo N3 Tpex onpegeneHnn. KoadgrumneHT COOTHOLLIEHUS KOHLUEHTpauun & B
nabopaTopHbIX YCNOBUSX ONpeaenstoT exeqHEBHO nepes UCMNbITaHUSMM.

Hasecky maccon 0,1-1,0 r nomew@loT B npeaBapuUTerbHO MNPOKareHHYyo
nogoyky. B nornotutenbHbii cocyn 3ammBaroT 250-300 mMn AUCTUNNMPOBaHHOW
BoAbl, 406aBNAOT OTMEPEHHbIN BlopeTkon 06beM pacTBopa noga u 5 mn pacteopa
Kpaxmarsa 1 nepemMeLumBaroT NoTOKOM YITIEKMUCIIOro rasa.

Jlogoyky € HaBecKOM C MOMOLLBI KpHYKa W3 XapOCTOWMKOM MPOBOJSIOKU
NOMeLLaOT B pasorpeTyto TPyOKy (CO CTOPOHbI MNogayun Yrrekucrioro rasa).
3akpblBaloT TPYOKY NpobKkom 1 nogaroT yrinekncnbini ras (ckopoctb nogayvm 90-100
My3blpbKOB B 1 MUH).

HaBecky npokanuBatoT 10-15 MuH, cregss 3a Tem, 4YTOObl pacTBOp B
NOrMOTUTENBHOM COCYAEe COXPaHAN CUHIOK OKpacKy. 3aTeM pacTBop B
NOrnoTUTENIbHOM cocyae JMIbLTPYKT PacTBOPOM  TuOCynbgata HaTpus OO
obecuBevnBaHns pacTteopa. [locrne oKOHYaHUA TUTPOBaHNS N3BMEKAIOT SIOO04KY U3
neyun, CTapasiCb He 3arpsA3HUTb CTEHKU drapdopoBon TPYOKM OCTaTkamMm HaBECKMW.

B nornotutenbHbIn cocyn, NPOMbITbIM BOOOW, HANMBaKOT HOBYHO MOPLIMIO BOAbI,
pacTBopa noga u Kkpaxmara.

4.7.2.4 Obpabomka pe3yribmamos aHasiu3a

MaccoBylo [ono obLero coaepaHust cepbl = 506w, %, B nepecyere Ha SO
onpenesnsawT rno dopmyne

v - KV /SO
$03 061 Y oKA)E, /505 1, (22)

)




roe I - o6bem pacTBopa 1oaa, B3ATOro 4N TUTPOBAHUS, MIT;

¥ - KO3(h(pMUMEHT COOTHOLIEHNA KOHUEHTpauunu pacTBopa Woga wu
TUocyrnbdaTta HaTpus;

I - 00bem pacTBopa TUocynbgata HaTpusi, U3pacxoqoBaHHOIO Ha TUTPOBaHWE
M30bITKa Moaa, He BCTYMNMBLLIENO B peakLuo, MIT;
#2 - Macca HaBecCKWm, T;

71, #3503 _1utp 0,005 H pacTeopa ioga no S04, onpeaensercs no gopmyre

Ty, /804 = Ky 0,0002 (23)

roe j"f.'rg - koapdmumeHt nonpaskn Kk TUTPYy 0,005 H pactBopa wmoaa,
paccymnTaHHbIn o doopmyrie 21;

0,0002 - konm4yecTBO )5, cooTBeTcTBYtOWEe 1 Mn 0,005 H pacTBopa ihoaa, T.
ABCOMOTHOE  OOMYyCTUMOE  pacxXxoXOeHue  pesynbTaTtoB  NaparnnenbHbIX
onpeneneHnin He AOIMKHO NMpeBbILWAaTh 3HAaYEeHUN, yKasaHHbIX B Tabnmue 6. B cnyyae
NPEBLILLEHNST PAaCXOXOEHUSA OMbIT crieayeT NOBTOPUTb A0 NOMyYeHUsT 4OMYyCTUMOrO
pacxoXxaeHus.
Tabnvua 6

B npoueHTax

MaccoBasi gons =0 AGCOJ"I;TC':(%?*Q::Z;Tmmoe
o 0,5 Bkuou. 0,05

Ce. 06 " 10 " 0.15

- 10 0,20

4.7.3 OnpepneneHue cynbdgaTtHOU cepbl



MeTo OCHOBaH Ha pasrioXeHUM HaBECKWM CONSIHOM KUCIIOTOW C MnocriegyroLwmm
ocaXaeHnem cepbl B Buae cynbdata 6apusi 1 onpegeneHnn maccbl nocneaHero.
4.7.3.1 Cpedcmea KOHMPOsi U 8crioMo2ameribHoe obopydosaHue

[ns npoBefeHVss aHanuM3a NPUMEHSIOT annapaTypy, peakTuBbl U pacTBOpbI,
yKkasaHHble B 4.7.2.1, a Takxe consiHyto kucnoty no [OCT 3118 (pacteop 1:3).
4.7.3.2 lNopsidok nposedeHusi aHasu3a

HaBecky maccou 1 r nomewarT B ctakaH BMecTumocTbio 100-150 mn, npukpbiBaroT
cteknom wn pobasnawt 40-50 mn conaHon kucnotbl. [llocne npekpalleHus
BblOENeHNA MNy3blpbKOB ra3a CTaBAT CTakaH Ha MNUTKY U BbIAEPXMBAKOT MNpu
crabom kuneHmn 10-15 muH. OcaxaatoT NosyTopHbIe OKCcuabl, 400aBnss 2-3 Kanmm
MHOMKaTopa METUIOBOro OPaHXeBOro M AorvBas pacTBoOp aMMmaka 40 nepexona
OKpacKn nHgukatopa u3 KpacHOW B XemnTylo U MosiBreHus 3anaxa ammunaka. Yepes
10 MuMH ocagok oTdwmnbTpoBbiBaoT. OcCagok NPOMbIBAKOT TEMSoM BOAOW C
aobaBneHMeM HECKOMbKUX Kanenb pacTBopa aMmmuaka.

OunbTpaT HENTPANU3YKT COSIAHON KUCIIOTOW 40 nepexofda OKpacKu pacTeopa B
PO30BYKD M OOMMBAOT elle 2,5 MI KUCNOTbl. PacTBop HarpeBarT OO KUMEHUS r
pobaensalT B oauMH npvem 10 mMn ropsdero pactBopa xropuga 6Gapws,
nepemMeLmBaroT, KuUNATATr pacteop 5-10 MWMH M OCTaBnaAlT pacTtBop C
BblOEMNMBLULMMCS OocagKkoM Ha 2-3 4 (gonyckaetca Ao crnegywowero gHs). Ocagok
OTCOMNBTPOBLIBAKOT Yepes3 MIOTHbIN unbTp "cuHAa neHta" u npombiBaoT 10 pa3
He6onMbLUMMM NOPLMSIMIN XONOAHOW BOAbI 40 yaarneHus Xrnopua-UoHoB.

[MonHOTY yOaneHus Xnopug-voHOB MPOBEPAIOT MO  peakuun C  HUTpaToMm
cepebpa: HecKomnbKo Kanenb wmnbTpata MoOMeLlalT Ha CcTekno u gobasnatoT
kanmo 1%-Horo pactBopa HuTpaTa cepebpa. OTcyTcTBME obpasoBaHua 6ernoro
ocafika cBuAEeTeNbCTBYET O MNOSIHOTE yAaneHus Xropua-noHoB.

B dpapdhopoBbIv TUrens, npeasapuTernbHO NpoKaneHHbIN 40 NOCTOAHHOW MacChbl
npyn Temnepatype 800-850 °C, nomeLwlaioT OCagoK C (MnNbTpPoOM, BbICYLLMBALOT,
03051510T, u3berasi BocnrnaMmeHeHna unbTpa, U NPoKannBaroT B OTKPLITOM TUrE 40
NOSHOIo BblropaHusa unbTpa, a 3atem npu temnepatype 800-850 °C B TeueHue 30-
40 MuH.

[locrne oxnaxgeHnsa B 9KCMKATope Turenb C OCadKoOM  B3BELUMBAIOT.
[poKkanvMBaHue NoBTOPST 40 NOSTydeHUs NOCTOSAHHOW MaccChbl.

[MapannensHo ¢ aHanuM3om nposogdAT "rmyxon” onbiT. KonvyecTBo cynbdarta
Gapus, HangeHHoe "rnyxum" OnbITOM, BbIYMTAKOT M3 Macchbl cyrbdarta Gapwus,
NOfy4EeHHOro Npy aHanuse nNpoobl.

4.7.3.3 Obpabomka pe3yribmamos aHasiu3a

CopepxaHue cynbdaTHOM  cepbl =Uicympar, %, B NepecyeTe Ha 503,
onpeaensatT rno dopmyne
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(g — 25 ) 0,343
SDEC}.?JI&@&T »

100, (24)

b

rae #y - Macca ocafka cyrnbdarta bapus, r;
#7 - Macca ocafka cyrnbdarta 6apus B "rnyxom" onbiTe, T;

0,343 - koadhdmLMeEHT nepecyeTa cynbdata 6apus Ha =C3 ;

¥ - Macca HaBeCKW, T.

ABCOMOTHOE  OOMYCTUMOE  pacxXoXOeHue pesynbTaTtoB  NaparnnenbHbIX
onpeneneHnin He JOIMKHO NMpeBbILWaTh 3HAaYEeHUN, yKasaHHbIX B Tabnmue 7. B cnyyae
NPEBbILWEHNS PAaCcXOXOEeHUA OnbIT criedyeT MoBTOPUTb A0 MOfyYeHUss 40nyCTUMOro
pacxoXaeHus.

Tabnuua 7

B npoueHTax

Maccosas f1ons O3 cymar AGCOH:;\E-;(%?%Q::K;TMMOG
Jo 0,5 Bknou. 0.10
Ce. 05 " 10 " 0.15
- 10 0,20

4.7.4 OnpepneneHue cynbnaHon cepbl

CopepxaHue Cyrb®UAHOM Cepbl =3 cym g ONPEAENSIOT MO PA3HOCTU MEXDY
obumm cogepxaHnem cepbl (4.7.1) n cogepxaHmem cynbdgartHoun cepsbl (4.7.3).
4.7.4.1 Obpabomka pe3yribmamos aHasiu3a

CopepxaHue CynbdmMaHON  cepbl »U3pymtsn, %, B NepecyeTe Ha 505
onpeaensawT rno dopmyne

Sy CYIBGHT 503 oy ~ 203 CYIEGAT, (25)



roe ='J3.6m - obLIee comepxaHue cepbl B nepecyete Ha =03, %;
>3 cymgar - COAGPKAHME CYrbdaTHOM cepbl B nepecyeTe Ha 03, %.

CopepxaHue cynbdmaHom cepbl chmmq:m, %, B nepecyeTe Ha = onpegenstoT
no dpopmyre

Segmin = 04 503 e, (26)

roe 0,4 - koadhdmumeHT nepecyeta U3 cymaun HA “oymdm;

>3 cymgum- COAEPXKaHMe CyrbGMAHOI Cepbl, onpeaeneHHoe no copmyre 25.

4.8 OnpepeneHne oKCMAOB Karnusa U HaTpus

MeTo4 OCHOBaH Ha U3MEPEHUN UHTEHCUBHOCTU U3NYYEHUS NIMHUN SIIEMEHTOB,
obpasylowmxca B MraMeHn ropsilumx rasos (nporaH-6yTaHoOBOM CMecu) U BO3ayxa
NpM BBEOEHUM B HEro aHanmMsMpyemMoro pacTBopa W pacTBOPOB CpaBHEHWS.
NHTEHCUBHOCTb U3NYyYEHUSA NUHUN HATPUS U3MEPSIOT Mpu AfvHe BOMHbl 590 HM,
kanma - npn 770 HM. [ns pacyeTa copepxaHust HaTpua U Kanuvs nosb3ykTCs
rpagyvpoBOYHbIMK rpadmkamun. [pucyTCcTBUME B pacTBOpe aroMUHUS, Xenesa,
MarHusi He BIMSAET Ha onpeferieHMe CoAepXaHus LUEernodHbIX oKcuaos. BrnuvsHue
Kanbuuns Ha onpegerneHne HaTpus YCTPaHAT BBEAEHNEM B 3TarlOHHbIE pacTBOPbI
xropuaa KanbLus.

4.8.1 CpenctBa KOHTPOSIA U BCnomMmoraTtenbHoe ob6opyaoBaHue



Becbl aHanutndeckune no FOCT 24104.

doTOMETp NraMeHHbIN, paboTatowmin Ha nponaH-6yTaHoOBOW CMeCH.

[Mevb MydenbHasga, obecnevnBatoiaa Temnepatypy (1000+£50) °C.

BaHa BogsiHaa nnm necyaHas.

Konbbl mepHble no TOCT 1770 BmectumocTbio 100 Maun 1 n.

Yawwkum nnatmHoBble no TOCT 6563.

CTtakaHbl BMecTmocTbio 50 mnino FTOCT 19908.

Knucnota cepHast no [OCT 4204 nnoTHocTbio 1,84.

Kucrnota dropuctosogopogHas (nnasmkosasi) no[OCT 10484, 40%-Hbln
pacTBop.

Hatpuin cepHokmcnbin (cynbdpat HaTpusi) no FTOCT 4166.

Kanuin cepHokucrbin (cynbdpat kanus) no FOCT 4145.

Kucnota consaHasa no TOCT 3118, pacteop 1:5.

Kanbuun yrnekucnein (kapboHat kanbumsi) no FTOCT 4530.

Tunoson pacTBop HaTpusa 1 Kanusa (pacteop A), cogepxawmin 2,0 r IMa;© n 2,0

rE-0 B 1n, 4583 r Mas=04 n 3,7 1 KE450,4, pacTBopaloT B MepHon Kornbe
BMECTUMOCTbIO 1 1.

TunoBon pacTtBop Kanbuuma (pactBop b), cogepxawwmn 0,25 r Calr B 1 n,
0,4555 r BbICYLIEHHOrO Yrrekucrioro Kanbumsa (KapboHata KanbLuus) noMeLlaroT B
MepHyto Konby BmecTumocTbio 1 n, gobasnawt 200 mn BOAbI U OCTOPOXHO
Hebonbwmmn gosamu npubasnawT 45-50 mn congHon kucnoTbl (1:5). 3aTem
cogepxmmoe Konbbl JOBOAAT BOAOW 0 METKW.

lNMpurotoBneHne 3TanoHHbIX PacTBOPOB U MOCTPOEHUE rPaAyNPOBOYHbLIX
rpachmkoB

[Npy onpegeneHnn HaTpUsa 1 Kanus Ha nriaMmeHHOM ooToMeTpe POTOMETPUPYHOT
CEepUI0 3TaSIOHHbIX PacTBOPOB C W3BECTHbIM COAEPXaHWEM HaTpUA U Kanud, B
KOTOPbIX KONMMYECTBO KarbLMs NOYTU TaKOe Xe, Kak B aHanmM3npyemMom martepuarne.
Ecnn okcuoa kanbums B npobe He 6onee 1%, ANs NPUrOTOBIIEHUSI 3TaNOHHbIX
pacTBOPOB MUCMNOSb3YIOT TUMOBOW pacTBOP, HE coaepXaluyn KanbLmmn (pacteop A).

B natb konG BmMecTuMOCTbio 1 N HanuBakT pacTBop A B KONMMYecTBe,
yKkaszaHHOM B Tabruue 8, n obasnsaoT AUCTUINIMPOBAHHON BOAbI 40 METKMW.

OTN pacTBOPbl POTOMETPUPYIOT U HA OCHOBAHWM MOSTYyYEHHbIX AaHHbIX CTPOAT

rpagyvpoBoYHbIN rpadmk N 1, oTknagbiBas no ocu abcuncc copepxaHune IMas O

(cootBeTcTBEHHO E 401 ), N0 OCY OpAnHAT - NoKa3aHne CTPesiky rarsBaHoMeTpa.
CocTaB  9TanoOHHbIX  pacTBOPOB,  MPUMEHSIEMbIX  ONA  MNOCTPOEHUs

rpagyvpoBoYHOro rpadmka ana npob, He cogepxawmx Call | ykasaH B Tabnumue 8.
Tabnvua 8
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Homep aTarnoHHoro CopepxaHue, mr/n KonnyecTtBo pacteopa A,
pacTBopa M1
Ma, O KL,0
1 200 200 100
2 150 150 75
3 100 100 50
4 50 50 25
5 20 20 10

[Mlpn aHanmM3e wmMarepuaros,

cogepxawmx Callr ©onee 1%,

rpagyvpoBoYHbiMU rpadmkamm N 2-5, NOCTPOEHHBIMM HA OCHOBaHUM Pe3yrbTaToB
POTOMETPMPOBAHUSA 3TANIOHHBIX PACcTBOPOB, B COCTaB KOTOPbLIX BXOAWUT KasbLiWN.
OTanoHHble pacTBOPblI B 3TOM Crlydae roToBAT criegyowmm obpasom. B mepHble
Konbbl BMeCTUMOCTbLIO 1 11 BBOAAT pacTBopbl A u b B konnyectee ot 5,0 go 60,0
M. 3aTeM K cogepxumMomMy Konbbl 4ob6aBnsaoT AUCTUINIMPOBAHHOW BOA bl 40 METKMN.

Takum cnocobom npuroTaBnNMBalOT 4YeTblipe CepUM 3TarlOHHbIX PaCcTBOPOB.
Kaxgaa cepuss COCTOUT M3 MATU  3TANIOHHbIX PacTBOPOB C  PasfIMYHbIM

copgepxaHvem IMNa, o n K40, HO ¢ ogMHakoBbIM cogepxaHnem Call .
CopepxaHue Caill B 3TaNOHHbIX pacTBOpax B 3aBUCUMOCTU OT COAEep)KaHus
Za) B npobe O0MKHO COOTBETCTBOBATL 3HAYEHMSM, YKa3aHHbIM B Tabnuue 9.

Tabnvuya 9

Mosb3yoTCs



Homep || Copepxanve | KonuuecTBo || Copepkarme Cal Macca
rpadpmka C'al) B pacTBopa b, || g anammaupyemont HaBecKMu, T
3TarnoHHbIX M1 npobe, %
pacTBopax,
mr/n
1 0 0 =<1 He
HOPMUpPYeTCH
2 50 5 Cs. 1 po 3 0,2
" 3 " 5 0,1
3 100 10 " 5 " 7 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 n 6onee 0,1

4.8.2 NopsaoK npoBeAeHUA aHanu3a




Hasecky maccon 0,1-0,2 r pasnaratloT B MraTUMHOBOW Yallke CMEeCbl S5 MIT
cepHon n 10-20 mn rOPMCTOBOOOPOAHOM KUCIIOTHI CHa4vasrna npu MensieHHOM,
3aTeM npu CUNbHOM HarpeBaHun. [locne 9Toro coaepXXMMoe Yallku BbinapuBaroT
A0ocyxa, Noka He ygandartcs ropuctoBogoponHas 1 cepHas Kucnotol. [locne atoro
YallKy CTaBAT B MydernbHyo nedb, HarpeTyto o 600 °C.

Uepes 10-15 MyH YaLlKy BbIHUMAKOT U3 Mydoernsi, OCTaTOK B YallKke pacTBOPSOT
B HeDOSMbLUOM KONMMyecTBe OAUCTUNIMPOBAHHOW BOAbl N (OUNLTPYIOT B MEPHYIO
konby BmectumocTbio 100 mn.

Ocapok, obpasoBaBLMACA Ha OUNLTPE, NPOMbIBAKOT TEMSION BOOOW, 0OBLEM
coaoepXMMOro Konbbl 0OBOAAT BOAOWM OO METKW, 3aTEM HanvMBalT B CTaKaH4YMK
BMECTMMOCTbIO 50 M 1 onpeaensaioT Ha NiaMmeHHOM (poToOMEeTpe HaTpPUn 1 Kanvin B
COOTBETCTBUMN C MHCTPYKLMEN K Npubopy.

4.8.3 O6paboTka pe3ynbTaTOB aHanu3a

CopgepxaHue okcuaa Kanus HaxodaT no rpagympoBodHomy rpadmky N 1. IMpw
onpegeneHnn okcmaa HaTpua Nonb3ylTca rpadmMkoM, KOTOPbIA MOCTPOEH MO
pesynbTataMm GOTOMETPMPOBAHUA PAcTBOPOB, COA4EPXALUMX KarbLMs CTOMbKO e,
CKOJbKO W aHanM3npyeMblin pacTBOp, NPU 3TOM YYUTbIBAKOT MacCy B3ATON HABECKMW.

Maccosyto gorto okcuaos Hatpusa IMa; O un kamma E-0O, %, onpegensaioTt no
doopmyrne

cV
Nay O ,0) = — 107 (27)

P

roe & - kormmyectBo IMas; O wnm EL0O, onpenerneHHoe Mo rpagyvpoBOYHOMY
rpadomky, mr/m;

I - 06wmn 06 beEM aHaNM3MpyemMoro pacTeopa, MJi;

# - Macca HaBeCKWm, T.

ABCOMOTHOE  OOMYyCTUMOE  pacxXoXOeHue  pesynbTaTtoB  NaparnenbHbIX
onpeneneHnin He AOIMKHO NpeBbIWaTh 3Ha4YeHU, ykasaHHbIX B Tabnmue 10.
Tabnuua 10

B npoueHTax



MaccoBasi gonst okcuga HaTpus (kanus)

ABCOMTHOE AonycTUMOoe

pacxoxgeHue
Jo 1,0 Bknou. 0,05
Cs. 1,0 " 50 " 0,10
" 5,0 0,25

4.9 OnpepeneHne okcuaa Xxenesa ABYXBarieHTHOIO

MeTon OCHOBaH Ha KMUCIIOTHOM Pa3fioXkeHun aHanM3upyemon npobbl B MOTOKe
YIMEKMUCNOro rasa C nocregylowmm TUTPOBaHMEM  [OBYXBalNieHTHOMO kernesa

nepmMmaHraHaTomM Kasrms.

4.9.1 CpenctBa KOHTPOSIA U BCnoMmoraTtenbHoe ob6opyaoBaHue

Becbl aHanuTtnyeckmne no FOCT 24104 ¢ NOrpeLLHOCTbIO M3MEepPeHUst He bornee

0,0002 .
ONEKTPONSUTKA C 3aKpbITOM Crmparb!o.
BaHa necyaHas.

Annapat Kvrnna, B KOTOPOM MoOrny4altT YrrneKkucrbin ra3 genucTemMemM pacTeopa

COSIAHOM KNCTOTbl HA MPaMOPHYO KPOLLKY MU U3BECTHSIK.
Konbbl koHndeckue no FOCT 25336 BmecTUMOCTbIO 250 M.

BropeTtkn no FOCT 29251 n[[OCT 29252.

Twurenb nnatmHosbin no [OCT 6563.

Kucnota cepHasa no [OCT 4204, pacteop 1:4.
Kannin mapraHuoBokucrbin - (nepmadraHat kamud) no FTOCT 20490 0,1 H

TUTPOBAaHHbLI pacTBOpP (MPUroTaBNMBaOT U3 CTAHAAPT-TUTPA).

Kucnota consaHasa no TOCT 3118, pacteop 1:3.

MpamMopHas KpoLuKa U N3BECTHSIK.

Kucrnota gropuctoBogoponHas (nnasukosasi) no FTOCT 10484.

4.9.2 NopsaaoK npoBeaeHUA aHanu3a
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4.9.2.1 B KoHn4yeckyro konby BmecTumocTbio 250 mn HanmsatT 100 mn cepHou
kucnotbl. Konby 3akpbiBaloT nNpobkon € OBYMA OTBEPCTUSIMWA, B KOTOpPbIE
BCTaBSieHbl CTEKNSAHHbIE TPYOKW, COrHyTble nog npsiMmbiM yrriom. OgHa mns Tpybok
(no xoay rasa) goxoauT 00 AHa Konbbl, BTOpasd KOHYaeTcs nod npobkon. OnmvHHyo
TpybKy npucoenuHsoT K annapaty Kunna ¢ yrnekucrnbiM razoM. OTKpbIB KpaH Y
annapara, NporyckarT NOTOK YIrNEeKUCIIoro rasa yepes Kordy B TeyeHne 3 MyH. B
9TO BpeEMS OTBELLUMBAIOT HA CYXOM YacoBoM cTekne 1-1,5 r HaBecku martepuana,
HaxoOsLWeroca B BO3A4YLUHO-CYXOM COCTOAHMW. [MpuoTKpbIB NpobKy, 6bICTPO
BCbINAlOT HaBecKy B Konby. He npekpallaa Toka rasa, B3BELUMBAKOT CTEKSO U MO
pasHOCTWN onpenensiT maccy HaeBecku. Cogepxumoe Komdbl KMNAtat 30 MuH,
npornyckasi Npu 3TOM TOK YITEKMUCOoro rasa. 3ateM CHUMAaloT KOfby C MiUTKU U, He
npekpallasl Toka rasa, oxnaxgarT coaepxmmoe Konbbl. Nocne Yyero oTcoeguHsAT
konby ot npmbopa Kunna, npubasnaoT 150 mn cBeXenpokKMna4YeHHOW XOnoLHOM
BoAbl U TutpytoT 0,1 H pacTBOpOM MapraHLOBOKUCIIONO Kanusi (nepmaHraHaTom
Kanusl) 4o po30BOro LBeTa, He ucdesatowero B TedeHme 20-30 c.

4.9.2.2 Matepuanbl, He pacTBOpsOLLMECS B CepHOM Kucriote 6e3 ocTatka,
pasnaratoT B cMecu oTOPMCTOBOLOPOAHON (MIaBUKOBOW) M CEPHOMN KUCHOT.

HaBecky aHanuaupyemoro martepuarna B BO34YLLIHO-CYXOM COCTOSIHUM MacCom
0,5-1 r nomeLw@aT B NMATUHOBbLIN TUrefb, CMadYMBaloT Boaon, npudasnsaoT 10 mn
pacTBopa CEpHOW KWUCMOTbl, [AOnMBaKOT [0 TMOSIOBMHbI  TUMMHA  FTOPSYYHO
CBEXEMNPOKUMNAYEHHYIO OUCTUITIMPOBAHHYKO BOAY, 3aKPbIBAOT TUreSlb KPbILKOWN C
OTBEPCTUEM, BCTaBMAT B HEro CTEKNsHHY0 TpybKy oT annapata Kunna wu
NPONycKatT YIMeKUCrnbIN ra3. Turernb HarpeBalT Ha necyaHou 6aHe, nponyckas
yrmekucrnblin ras, A0 Havana KWMNeHUs XMOKOCTW. 3aTeM npekpawarT nogady
yrnekucsrioro rasa (oTcoeguHsaT OT npubopa), NPUOTKPbLIBAKT KPbILWKY U ObICTPO
NpnbaBnaT 7 M OTOPUCTOBOLOPOLAHON KUCSIOTHI.

Turenb NNOTHO 3aKpbIBalOT KPbILLKOW (6e3 0TBEPCTUSA) N OCTOPOXKHO HarpeBaroT
A0 nosineHust 6enbix napos.. [Nocne Yero cogepxmMmoe TUrna KUNATaT 10 MuUH.

Cooepxumoe TUrMsi NEpPeHocAT B cTakaH BmecTumocTbio 400-500 mn,
npubasnsaT 150 MN CBEXENPOKUNSAYEHHOM W OXNaXOEeHHOW A0 KOMHAaTHOWM
Temnepatypbl BoAbl, 5 MIT cepHON KUCIOTbl 1 BeicTpo TUTpytoT 0,1 H pacTBopom
MapraHLOBOKUCIIOro Kanua 40 po30BOro LBeTa, He ncyesarowero B teveHne 20-30
C.

4.9.3 O6paboTKa pe3ynbTaTOB aHanu3a
Maccosyto gonto okcuga xenesa (ll) Fer, onpegenstot no dopmyre

e 0,00°7154

P

FeO = 100, (28)



roe ¥ - oobem 0,1 H pacTBOpa MapraHL,0BOKUCIIOrO Kanus (nepMaHraHata Kanusl),
noLleLero Ha TUTPOBaHUE, MI;
0,007184 - konmn4yecTBO OKCuaa xenesa, coorsetcreyowee 1 mn To4Ho 0,1 H
pacTBOpa MapraHL,0BOKMCIIONO Kanus (nepMaHraHata Kanmsl), r;
¥ - Macca UCXOLHOM HaBeCKU, nepecymTaHHas Ha BbicyLueHHyto npu 105 °C, T.
[NepecyeT Maccbl HABECKM Ha BbICYLLEHHYHO NPOU3BOASAT rno dopmyrie (1).
ABCOMOTHOE  OOMYCTUMOE  pacxXoXOeHue  pesynbTaTtoB  NaparnnenbHbIX
onpeneneHnin He JOIMKHO NMpeBbIWaTh 3HaYeHU, yKasaHHbIX B Tabnmue 11.
Tabnmua 11

B npoueHTax

MaccoBas gonst okcuaa »xenesa () ABCOMTHOE AonycTUMoe
pacxoxgeHve
Jo 1,0 Bknou. 0,08
or 10 " 50 " 0,25
" 50 " 10,0 0,50

4.10 OnpepeneHue odLero coaepXxXaHusa XnopuaoB n
NerkopacTBOpPUMbIX XJ10puUaoB

Ob6wwee copepxaHue xropnaos B LWebHe (rpaBun) onpeaensioT ocaxaeHUem

("]~ B a30THOKUCNOW cpene Wu3bbITKOM HuTpaTta cepebpa. MN36bITOK HuUTpaTa
cepebpa OTTUTPOBBLIBAOT POLAHMAOM aMMOHUSI WM Kanust B NPUCYTCTBUM
nHOuKaTopa - Xere3soaMMOHUWHbLIX KBAcLoB. B MOMEHT OKOH4YaHWS OCaXOaeHus
xropuga cepebpa (OOCTWKEHUS JKBMBANEHTHOWM TOYKM) podaHuL amMMOHUS
obpasyeT pogaHug xenesa, okpalumBatoLLMn pacTBOP B KPacHbIN LBET.

JlerkopaCcTBOPUMbIMW  COEAMHEHUSIMU  XlOpa  YCIIOBHO CUUTAKOT  Xropuabl,
nepexoasiume B BOAHYK BbITSKY M3 MpoObl WebHs (rpaeBusi) npn obpaboTke ee
BOOWN.

4.10.1 OnpeaeneHue odLEero coaepxaHMa xnopuaos



4.10.1.1 Cpedcmea KOHMPOIIS U 8crioMo2ameribHoe obopydosaHue

Becbl aHanuTtnyeckmne no FOCT 24104 c¢ norpewHocTbio B3BewwmBaHna 0,0002

LLikad cyLumMnbHbIN.

OIEKTPONIMTKA C 3aKpbITOM cnuparnb!o.

Kucnota aszotHas no [OCT 4461, pacteop 1:40 n 6 M.

KBacubl »enesoaMmoHuiHble, 40%-Hbl HacbILWEHHbIV pacTBOp.

AMMOHMIN pofaHucTbIn (TuoumaHat ammoHus) no FTOCT 27067 wnn Kanuu
poaaHucTbIn (TnoumaHat Kanua) no FOCT 4139, 0,1 M TUTpoOBaHHbIN pacTBOp.

Hatpuin xnopuctein (xnopug Hatpusi) no FOCT 4233, 0,1 M pacTtsop.

Kanuin xpomoBokucsnbln (xpomat kanuna) no FOCT 4459, 10%-Hbin pacTBop.

Cepebpo asoTHokucroe (HuTpaT cepebpa) no FOCT 1277 - 0,1 M TUTPOBaHHbLIN
pacTBop.

HuTpobeHson.

4.10.1.2 lNopsiOok no020moeKuU K rpoeedeHuUto aHasusa

TuTp pactBopa HuTpata cepebpa 0,1 M ycTaHaBnuBaloT MO Xropuay HaTpus.
Ana atoro otouparot 10 mn ToyHo 0,1 M pacTBopa xropuga HaTpust U TUTPYHOT

AghlO5 B npucytctBum 1 mn 10%-Horo pacteopa E ,Cr,. Tutp pactBopa
HUTpaTa cepedpa, BblpaXeHHbIN B I/MN (]~ , onpegenstoT no gopmyne

0003555

Ty =
1 7 ’

(29)
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roe - - konmmdectBo TovHo 0,1 M pactBopa IMai’l, udpacxogoBaHHOE Ha
TUTPOBaAHWNE, MIT,

M - KonnyecTBo pacTBopa Agils | n3pacxogoBaHHOe Ha TUTPOBaHWE, MIT;

0,00355 - kormyecTBO *]~, cootBeTcTBYyowee 1 mn ToyHo 0,1 M pacTBopa

Macl, .
[Mepen  TuTpoBaHMeM  onpefensoT  KOIdMUMEHT &£,  BblpaXaroLwmm

COOTHOLLIEHWE MeXay KOHLeHTpaLusimm pacTBopoB Aghiliy n WMH OIS

Onsa atoro 6epyTt 10 mn pacteopa £zl npubasnsT 5 mn 6 M HINO: 1 1
MI1 pacTBOpa Xerie30aMMOHUMHbIX KBacLoB 1 TutpyoT 0,1 M pacTtBopom pogaHuaa
aMMOHUSA. [10 9KBMBANeHTHOM TOYKU LIBET CTAHOBUTCH KpPaCHOBATO-KOPUYHEBBLIM.
TuTpoBaHMe NPOLOIMKAT OO0 COXPAHAILWENCA MOocsiie CUITbHOTO BCTPAXMBAHUS
OKpackKwn.

KoatpdmumeHT £ onpenendatoT Kak cpefHun pesyrnbtar NaTu TUTPOBaHUK Mo
doopmyrie

g (30)

raoe v - kormyectso pacteopa INH 4 CIT5 , nspacxogosaHHoe Ha TutposaHve 10 mr

pacTBopa Agh 4,
4.10.1.3 lNopsidok nposedeHusi aHasu3a



Hasecky maccou 0,7-1,5 r nomew@aot B ctakaH BmectumocTbio 100-150 mn n npu

MeaneHHOM HarpesBaHun obpabatbiBaoT 30 mn HINO; (pacteBop 1:40). lMocne
NnpekpaweHns BblaerneHus nysblpbKOB rasa pactBop HarpeBaloT 5-10 MuH, 3aTem
QUNLTPYIOT Yepe3 MIOTHbIM PUIBTP "CUHASA NeHTa", NPoMbIBaKOT 5-6 pa3 ropayven
Boaon. dunbTpat cobumpatoT B KONOY, B KOTOPOWN TUTPYIOT Xropuabl.

TuTpoBaHne NponsBoaaT creaytowmm obpasom. K dmnetpaty gobasnatot 5 mn

6 MHINO: u 1 mn HuTpoOeH3ona M NocTeneHHO, 3HEpPryYHO MnoMeLLnBas,

NPUNMBaIOT U3 GIOPETKUN M3ObITOYHOE KormyecTBo Agh Oy
CopepxaHue konbbl B3GanTbIBalOT 40 Tex nop, rnoka ocagok He cobepeTtcs B
xrnonbs. 3atem npubasnsoT 1 mn (15-20 kanenb) pacTBopa *ene3oamMOHUNHbBIX

KBacLoB 1 TUTpytoT pacteopom INH,4CIT5, aHeprmyHO nomelwumBasn nocre Kaxaon

Kannu, ecnm npyv oCTOPOXHOM rnomMelLmBaHun useT ncvesaet. Pactesop INH 4 CIT5
NpnbaBnalT 40 crabor okpacku (KpacHOBATO-KOPUYHEBOW), HE McCYe3atoLen npu
cnaboMm nomewmBaHuMW. [lONHOCTLID OKpalUEeHHbLIA pacTBOp B3banTbiBalOT
OCTOPOXHO, TaK KakK [Mocne TOYKNM OSKBMBANEHTHOCTU MpU  SHEPrnyHOM
B30anTbiBaHMM BO3MOXHO obecuBeyMBaHME pacTBopa 3a CYET YacTUYHOro
pacTBOpPEHUs ocafka xrnopuaa cepebdpa.

4.10.1.4 Obpabomka pe3yribmamoes aHasu3a

MaccoByto gonto xnopuaos, %, onpeaenstoT no dopmyre

cr = Y177 KT 1 (31)

P

rae ] - KonmyecTBo pacTBopa HUTpaTta cepebpa, AobasrieHHoe A0 TUTPOBaHMWS,
MJT;

3 - KONMMYecTBO pacTBOpa podaHuaa amMMOHUs, W3PacXOAOBaHHOE Ha
obpaTHoe TUTPOBaHUe, MIT;

- KO3MUMEHT, Bblpaxalomid COOTHOLUEHNE MeXOY KOHLEeHTpaunamm
pacTBoOpa HUTpaTa cepebpa u pogaHnga aMMOHUS;

T - TUTP pacTBOpa HUTpaTa cepebpa no |~ , I/M;

# - Macca CyxoM HaBEeCKW, T.

ABCOMOTHOE  OOMYCTUMOE  pacxXoXOeHue  pesynbTaTtoB  NaparnenbHbIX
onpegeneHnin He AOIMKHO NpeBbIWaTh 3HaYeHUN, yKasaHHbIX B Tabnmue 12.
Tabnumua 12

B npoueHTax



Maccosast fonst (|~ ABconoTHOE AonycTUMoe
pacxoxgeHve

Oo 0,1  BKmou. 0,02
Cs. 01 " 0,5 " 0,03
" 05 " 1,0 " 0,05
o1t 30 0,07
" 30 " 10,0 " 0,15
" 10,0 " 250 " 04
Bonee 25,0 0.6

4.10.2 OnpeaeneHue nerkopacTtBOpMMbIX Xnopmaos

[na npoBefeHus aHanusa npurotTaBnMBalroT BOOHYKO BbITSKKY coctaBa 1:10.
[na 9Toro TOYHYHD HaBECKY Maccol 5 I noMeLwarT B KOHUYECKYH Korby wu
npunmBatoT B Hee nunetkon 50 M CBEXenpoKUMAYeHHOW OUCTUIIMPOBAHHOMN
BOAbI, He cogepxalwen yrnekucrnoTtel. Cogepxmmoe Konbbl  MHTEHCUBHO
nepemewwmBaroT 1 vepe3 10 MUH MNLTPYIOT Yepe3 HensoTHbIn mnbTp "6enas
neHTa". OcTaTok B Konbe NpoMbIBaOT TPy pasa HEBOMbLLIMMK NOPLINAMM BOAbI.

dunbTpaT M NPOMbIBHLIE BOAbI COOBMPalOT B KOHUYECKYIO KOMby, 400aBnsaoT B

Hee 5 mn 6 M HINOs, nepemewmBaioT, npunmBaoT u3 OHOPETKM U3OLITOYHOE

konnyecTBo Azl 1 ganee npoBoOAT TUTpoBaHWe, kak ykasaHo B 4.10.1.3.

MaccoByto 400 erkopacTBOPMMbIX XIOPUOOB paccumnTbiBatoT No doopmyrne (31).
ABCOMOTHOE  OOMYCTUMOE  pacxXxoXOeHue pesynbTaTtoB  NaparnnenbHbIX

onpegeneHnin He AOIMKHO NpeBbIWaTh 3HAaYeHU, yKasaHHbIX B Tabnmue 12.



4.11 OnpepeneHue oKkcupa MapraHua

MeTogq OCHOBaH Ha OKUCIIEHWM WOHOB [AOBYXBAllEHTHOrO MapraHua B
a30THOKUCIION cpeae nepcyrnbdaToM aMMOHUS 0O CEMUBANEHTHbIX NepMaHraHar-
MOHOB, OKpaLLUEHHbIX B OMOSIETOBbLIN LBET B NPUCYTCTBMM MOHOB cepebpa.

OnTuyeckyto  MAOTHOCTb  pacTBOpa  MepMaHraHata  M3MepsalT  Ha
dOTOINEKTPOKONIOPUMETPE C 3eSIEHLIM CBETOMUNBLTPOM NI Ha CMEKTPOoTOMETPE
npw gnvHe BosHbl 530 HM.

4.11.1 CpepctBa KOHTPOSIA U BCnomMoraTtenbHoe ob6opyaoBaHue

Becbl aHanutnyeckme no FOCT 24104.

POTOINEKTPOKONOPUMETP UM CNEKTPOOTOMETD.

[Neyb MmydenbHas.

BaHsi BoasiHas.

Turenb nnatuHoBbi No TOCT 6563.

Konbbl mepHble BMecTumMocTbto 1 11, 200 mn, 100 mnno FOCT 1770.

[MuneTkn BmecTmocTbio 10, 25 1 50 mn no FOCT 29227 nFOCT 29228.

CTtakaHbl BMecTmocTbio 100-150 mnno FOCT 25336.

Hatpui yrnekncnbii (kapboHat Hatpus) no FTOCT 83.

Kanuin yrnekuncnein (kapooHat kanua) no FOCT 4221.

Hatpuin TeTpabopHokucrbin (TeTpabopaT HaTpus) no TOCT 4199 (6e3BoaHbIN).

Karmin  asotHokucnein  (Hutpat kamms) no[OCT 4217 wnn  aMMOHUK
a30THOKUCIbIN (HUTpaT ammoHus) no TOCT 22867.

Cmecb Ana cnaBneHusi: HaTpun yrnekucrnbin (KapboHaT HaTpusi), HaTpun
TeTpabopHOKUCTBbIN (TeTpabopaT HaTpusl) CMEeLMBaKOT B COOTHOLWEHUMM 2:1 unu
HaTpuUn yrnekncnbin (kapboHaTt HaTpus), Kanui yrnekucnol (KapboHaT kanud) u
HaTpun TeTpabopHOKUCHBbIN (TeTpabopaT HaTpusl) CMEeLMBalOT B COOTHOLLEHWU
1:1:1. [1na NONHOTLI OKUCIIEHNA HU3KOBAJSIEHTHbLIX DOPM Xeresa, Cepbl, MapraHua v
T.N. B CMEcb AN cnnaBneHuss MoxHo gobasutb 0,5% no macce a3oTHOKUCIIOro
karmsa nnm 1% no Macce a3oTHOKMCIIONO aMMOHUSA, obecnednBasa BO mnsbexaHune
NOpYM NIATUHOBBLIX TUMMENW PaBHOMEPHOE pacnpederieHne conmm no Bcen macce
NNaBHs.

Booopooa nepokcng no[OCT 10929 - pacteBop 1:10 wnm kucnota
ackopbuHoBas NULIEBas.

Kucnota azotHaa no [OCT 4461, pacTteopbl 1:4 n 1 M.

Kucnota optodocdopHas no FOCT 6552.

Cepebpo asoTHokucnoe (Hutpat cepebpa) nol[OCT 1277, pacTteop,
coaepxaiumn 2 r/n.

Kanmin mapraHyoBokucnbld  (nepmaHraHat  kanmst) no [TOCT 20490 wrm
cTaHgapT-TuTp - pacteop 0,1 H.

AMMOHMIN HagcepHOKUCTbI (Nnepcynbdat ammoHmns) no FTOCT 20478.
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4.11.2 MNMopsaok NoaroToBKM K NpoBeAeHUI0 aHanuns3a

[oTOBAT cCcTaHOapTHbI pacTeBop A, pactBopas 0,1 H crtaHpapTt-Tutp
MapraHLoBOKUCIIOro Kanna (nepmaHraHata kanmmda) B 1 n soabl. 1 mn pacteopa A

cogepxut 1,419 mr IinC .
[OTOBAT rpagympoBoYHbIn pacTBop b: 14,1 mn pactBopa A pasbaBndawT B
MepHon Kornbe BMecTUMocTbio 200 M 40 METKM BOAOW N XOPOLLO NepeMeLLMBaloT.

[Mony4eHHbIN rpagynpoBoYHbIA pacTeop cogepxut 0,1 r/mn IvdnC) |

3aTteM CTPOoAT rpagyMpoBOYHbIN rpadmk.

B nsaTb MepHbIX Kond BmecTumocTbio 100 M NpunmBatoT COOTBETCTBEHHO 2,5;
5,0; 7,5; 10,0; 15,0 mn pactBopa b, 4to coorBetctByeT 0,25; 0,50; 0,75; 1,00 n 1,5

M r InC | pasbaBnawt go mMetkm 1 M pacTBOpOM a30THOM KWUCHOTbl, 3aTeM
nepemMemBadT W (POTOMETPUPYIOT Ha  (POTOKONopMMEeTpe C  3eneHbIM
CBETOUNBTPOM UM Ha CNEKTPOd)OTOMETPE NpU AfMHE BOSHbI 530 HM, UCMNOSb3YS
KIOBETY C TOSILUMHOM norriowaroiero ceet cnod 10 mm.

[lo nonyyeHHbIM pesynbTatam onpefeneHur ONTUYECKOW MNMOTHOCTU U
N3BECTHOM KOHLEeHTpaumm okcuga mapradua (ll) B potomMeTpupyemMblix pacTBopax
CTPOSAT rpagyMpOBOYHbIN rpadmK.

4.11.3 lNopsagok npoBeneHNs aHanmsa

Hasecky maccon 0,1-0,5 r cnnaensioT ¢ 2 1 cMmecu ana cnnaeneHus. [Nnas
pacTBopsaloT B 50 MmN Tennoro pacTtBopa as3oTHOWM KUCIoTbl 1:4 B CTakaHe
BMecTUMOCTbo 150 mn. Turenb o6MbIBalOT MUHUMArbHbLIM KONMYECTBOM BOAbI U
NEePeHOCAT pacTBOp B MepHyt Kordy BmectumocTbio 100-200 mn. Ecrm
BblOenaTCcs Bypble Xronbs AuoKcuaa mMapraHua, K aHanM3Mpyemomy pacTBOpY
aobaenaT 1-2 Kannu nepokcuga BoOOpOAAa UMM KpUCTarnmivk ackopbuHOBOM
KUCNOTbl. 3aTemM npo3payHbii  pacTBOp [OOBOAAT O METKM Bogon U
nepemMeLLmBatoT.

B mepHyto konby BmectumocTbio 100 mMn oTbupatoT anukBOTHYHO 4YacTb B
konmyectee 10-50 Mn aHanmM3mpyemoro pacTteBopa, npubaBnsawT 5 MmN
opTodhoCdOpPHON KMUCIOTLI, 5 M a30THOKUCIIOro cepebpa (HuTpata cepebpa), 2-3 r
HaJCEepPHOKUCNOro aMMOHMUs (nepcyrnbdaTta amMMOHWsI) U HarpeBarT  Konby
HECKOSIbKO MMHYT Ha BoAsHOW 6aHe A0 YCTaHOBMEHWUSI WMHTEHCMBHOW OKPaCKW,
3aTem oxrnaxaaroT, 40BOAAT BOAOW 40 METKN N POTOMETPUPYIOT.

4.11.4 O6paboTKa pe3ynbTaTOB aHanu3a

Maccosyo [ono okcuga mapradHua IMnd B mccnegyemom martepuane, %,
onpeaensatT rno dopmyrne



by

Tn O 32
b 107 (32)
roe ¥ - 06beM OKpaLLEHHOro uccrieqyemoro pactasopa, M,
I, - 0O 06BbEM UCCNeQyeMOro pacTBopa, MrT;
¥ - Macca HaBeCKWu, T;
'y, - 00beM anuKBOTHOW YacTuM WCCredyemMoro pacTBopa, B3ATOW O

MPUrOTOBIIEHNS OKPALLEHHOIO pacTeopa, Mr;

', - KOHLEHTpaLNs OKCuaa MapraHua B oKkpalleHHOM UcCcreayeMoM pacTBOpeE,
MI/MnN, HalgeHHas Mo rpagyvMpOBOYMHOMY rpaduKy WM METOAOM CpPaBHEHUS MO

doopmyrie

]
C.I':Cﬂ__r,
[

(33)*

roe O, - KOHUEeHTpaLumsa pacTBopa CpaBHEHWS, I/MIT;
I . * - onTuyeckas NMOTHOCTb OKPALLEHHOTO UCCIeQyeMOoro pacTBopa;

I . - onTuyeckas NNOTHOCTb PacTBOpPa CPaBHEHUS.

* dopmyna M 3KCMMKauna K HerW COOTBETCTBYIOT opurnHany. - [pumedaHne
narotosutens 6asbl JaHHbIX.

ABCOMOTHOE  OOMYyCTUMOE  pacxXoXOeHue  pesynbTaTtoB  NaparnenbHbIX
onpegeneHnin He AOIMKHO NpeBbIWaTh 3HaYeHU, yKasaHHbIX B Tabnmue 13.
Tabnumua 13

B npoueHTax



Maccoas gona okcuaa mapradua (1) ABCOMTHOE AonycTUMOoe
pacxoxgeHve
Ao 0,5 Bkou. 0,04
Oor 05 " 1,0 " 0,05
" 10 " 2,0 " 0,10
" 20 " 5,0 " 0,20
" 50 " 200 " 0,60

4.12 OnpepneneHne oMoKcuaa TUTaHa

MeTon ocHoBaH Ha 0OOpasoBaHWM B CEPHOKUCIION Cpede OKpalLeHHOro B
XemnTbl LBET KOMIMIEKCHOrO COeMHEHUS TUTaHa C NepoKCuaoM Bogopoaa.

OnTuyeckyto NSIOTHOCTb pacTBOpa onpeaenstoT Ha dOTOINEKTPOKONIoOpUMETPE
C CUHUM CBETOMILTPOM UIK Ha cnekTpodoTomMeTpe Npu anmHe BosHbI 410 HM.

4.12.1 CpepctBa KOHTPOSIA U BCnomMoraTtenbHoe obopyaoBaHue



Becbl aHanutnyeckme no FOCT 24104.

[Neyb mydenbHas.

Turenb nnatuHoBbi No TOCT 6563.

Konbbl mepHble BMecTumMocTbio Ha 100, 250 n 500 mn no TOCT 1770.
MuneTtkn Ha 5, 10, 15, 20 n 25 mn no FOCT 29227 n FOCT 29228.
LLikadb cyLuMnbHbIN.

POTOINEKTPOKONOPUMETP UM CNEKTPOQOTOMETD.

Cwmecb ansa cnnasnexdust no 4.11.1.

Hatpui yrnekncneii (kapboHat Hatpus) no FTOCT 83.

Kanuin yrnekncnein (kapooHat kanua) no FOCT 4221.

AMMOHMIN a30THOKUCTTbIN (HUTpaT ammoHus) no FTOCT 22867.

Hatpun  TeTpabopHokucrnblin  (TeTpabopatr  Hatpuss) nolOCT

4199,

obe3BoxeHHbIN Npu Temnepatype (400+£20) °C.

Kucnota consHasa no TOCT 3118, pacteop 1:3.

Kucnota cepHasa no [OCT 4204, pacteop 1:20.

Kucnota optodocdopHas no FOCT 6552.

Bonopoaa nepokcma no FTOCT 10929, pacteop 1:10.

TutaHna (IV) gnokcma no AencTBYOLWEN TEXHUYECKOW LOKYMEHTaL N,

4.12.2 NMopsaaoK NnoarotoBKM K NpoBeAeHUIO aHanu3a

[puroToBrieHMe cTaHgapTHOro pacTeopa

HaBecky auokcuga tutana (IV) maccon 0,05 r cnnaBngaoT B NaTUHOBOM TUrTe

MoctpoeHne rpagympoBoYHOro rpacpuka

c 1 r cmecu anda cnnaeneHus no 4.11.1 npu Temnepatype 900-950 °C B TeueHune 10
MuH. [Nnae pacteopstoT B 100 mn1 pactBopa COMNSHOM KUCHOTbI, KONMMYECTBEHHO
NEPEHOCAT B MEPHYIO KOMdy BMecTUMocTbio 500 Mn, 4onmBatoT 40 METKU BOAOW U
nepemewwmBaroT. MaccoBas KOHUEHTpauus CTaHOapPTHOrO pacTBopa Auokcuaa
Tutana - 0,1 mr/mn.
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B natb MepHbIx Konb BmecTumocTbio no 100 mn npunueatoT 2,5; 5; 10; 15; 20
M1 CTaHOapTHOro pacteopa, 4to coorBetcTByeT 0,25; 0,50; 1,00; 1,50; 2,00 mr
avokcuaa TuTaHa.

B kaxagyto konby aobasnstot no 10 mn pactBopa ConAHON KUCMOThI, 3-5 Kanesb
opTOdOCOPHON KUCIOThLI, A0BOAAT 00bem npumepHo o 50 mn Bogon WM
pobaenalT no 3 M pacTBopa Mnepokcumaa BoOopoda, AONMBaOT O METKU
pacTBOPOM CEPHOM KUCSIOTbI, TLIATENbHO NepeMeLLumBaloT U MOfyYeHHbIe
rpagyvpoBOYHbIE PACTBOPbI (POTOMETPUPYKOT OTHOCUTESTBHO OUCTUIIMPOBAHHOMN
BOObl Ha (OOTOJSIEKTPOKOSIOPUMETPE C  CUHUM  CBETOQMIBLTPOM UMM Ha
cnekTpodpotomeTpe npu arvHe BOSHbl 410 HM, MCNOSMb3ys KIOBETY C TOJSILLMHOW
cros, norrowlaroLlero ceet, 50 mm.

[lo nonyyeHHbIM pesynbTatam onpefeneHur ONTUYECKOW MMOTHOCTU U
M3BECTHOM KOHLEeHTpauuu Ouokcuaa TuTaHa B pOTOMETPUPYEMbIX pacTBOpax
CTPOSAT rpagyMpOBOYHbIN rpadmK.

4.12.3 MNopsaoK npoBeAeHUA aHanu3a

Hasecky maccom 0,5 r nomewaoT B MMaTMHOBLIN TUrenb, CMELMBAKT C 2 T
cMecu Ansa cnraeBneHns n cnnaesnstoT npyn Temnepatype 900-950 °C B TeyeHune 10-
20 MuH.

[TnaB obpabatbiBaoTr 50 MmN pacTBopa COMSAHOW KUCNOTbI. [losydeHHbIn
pacTBOp NEPEBOAAT B MEPHYIO KONBY BMECTUMOCTbLIO 250 Mn, 4ONMBalOT 40 METKMU
pacTBOPOM CEPHOWN KUCIOThI N NepeMeLumBatoT.

3 nony4yeHHOro pacteopa oTOMpaloT anmMkBOTHYHO YacTb 06bemom 25-50 mn B
3aBUCUMOCTM OT npednoriaraemMosM MaccoBoM OONMM  OMOKcMaga TuTaHa B
aHanm3anpyemon npobe n nepeHocAT B MepHyt Kordy BmecTumocTbio 100 mn,
aobaenalT 3 MN Nepokcuaa Bogopoda, 3aTeM OONMMBatoT A0 METKU pacTBOPOM
CEepHOW KUCIOTbl, NMepemMemBaroT U POTOMETPUPYIOT MOJSTyYEeHHbIA PacTBOP Ha
doOTOINIEKTPOKOSNIOPUMETPE C CUHMUM CBETOJMINBTPOM UMM Ha CNEKTpodpoToMeTpe
npy AarvHe BosHbl 410 HM, UCNOSMb3ys KIOBETY C TOSILLMHOW CJI0A, MOrMoLAroLLero
cseT, 50 mm.

4.12.4 O6paboTka pe3ynbTaToB aHanM3a

MaccoByto pOomno guokcuaa TuTaHa B uccnegyemom  martepuvane, %,
onpeaensawT rno dopmyne

TiO =22~ "o (34)



roe ¥ - o0ObeM OKpalLEHHOro uccrieqyemoro pactasopa, MI;

I, - 0O 06BbEM UCCneqyeMOoro pacTeopa, MrT;
# - Macca HaBeCKW, T;

I, - oObem anMKBOTHOM 4acTu WCCREeAyeMoro pacTBopa, B3ATOW O
NPUrOTOBSIEHNA OKpaLLEeHHOro pacTeopa, MJi;

', - KOHLIEHTpaLUus OMOKCUaa TUTaHa B OKpaLLEHHOM UCCeayeMoM pacTBOpeE,
MI/MnN, HalgeHHas Mo rpagyuMpOBOYMHOMY rpadMKy WM METOAOM CpPaBHEHUS MO

doopmyrne

Cy =G ﬂx : (35)*

C

roe O - KOHLEHTpauUus pacTBopa CpaBHEHUs, MI/MIT;
I, - onTndeckas NNOTHOCTb OKpaLLEHHOro UCCrieQyemMoro pacTBopa;

. - onTuyeckas NNOTHOCTb PacTBOpPa CPaBHEHNS.

* ®opmyna cooTBeTCcTBYeT opuruHany. - [pumedaHne wusrotoButens 6asbl
JaHHbIX.

ABCOMOTHOE  OOMYCTUMOE  pacxXxoXOeHue  pesynbTaTtoB  NaparnenbHbIX
onpegeneHnin He AOIMKHO NMpeBbIWaTh 3HaYeHU, yKasaHHbIX B Tabnvue 14.
Tabnumua 14

B npoueHTax

MaccoBas gonst guokcuga TutaHa AbconoTHoe gonycTumoe
pacxoxgeHue
Jo 0,5 Bkntou. 0,06
Cs. 05 " 1,5 " 0,10
" 15 " 50 " 0,30

4.13 OnpepneneHne oKkcuaa xpoma



Metog ocHoBaH Ha B3aumMogencTBum audpeHurnkapbasmga ¢ MoHaMmu
LLECTUBANIEHTHOIO XpoMa C obpas3oBaHMEM B KUCIIOM cpefe CoeauHeHus,
OKpaLLEHHOro B KpacHO-MOeTOBbIN LIBET.

OnTuyeckyto NSIOTHOCTb pacTBOpa onpeaenstoT Ha dOTOINEKTPOKONoOpUMETpE
C 3eneHbiM CBETOMNBTPOM UM Ha CrekTpodpoToMeTpe Npu ASIMHE BOSHbI 540 HM.

4.13.1 CpepctBa KOHTPOSIA U BCcnomMmoraTtenbHoe obopyaoBaHue

Becbl nabopatopHblie no TOCT 24104.

DOTOINEKTPOKONOPUMETP UM CNEKTPOOTOMETD.

[Neyb MydenbHas.

Turenb nnatuHoBbi No TOCT 6563.

Konbbl mepHble no [OCT 1770 BmectumocTbio 100 n 250 mn.

Mnetkn no TOCT 29227 nno FTOCT 29228 Ha 2,5, 10, 20, 25 n 50 mn.

CTtakaHbl no FOCT 25336 Ha 100-200 mn.

Kucnota consHasa no TOCT 3118, pacteop 1:5.

Kucnota optodocdopHas no FOCT 6552, pactsop 1:2.

CnupT aTUNOBbIN pekTudmkoBaHHbIN TexHnYeckmii no FTOCT 18300.

OudeHunkapbasng: 0,25 r gudeHunkapbasvga pacTBOPSAOT npu cnabom
HarpesaHun B 100 mn pacTtBopa atunosoro cnupta 1:1. dndeHnnkapdasung HecToek
N ero pacTBOp rOTOBAT HENOCPEACTBEHHO Nepeq onpeneneHnem.

Kanuin ABYXPOMOBOKMCIIbIN (buxpomat Kanuns) no[OCT 4220,
NepeKkpUCTanM3oBaHHbIN N BbICYLLEHHbLIN 40 NOCTOAHHOM MacCbl Npy TeMneparype
130 °C.

Hatpui yrnekncnei (kapboHat HaTpus) no FOCT 83.

Kanuin yrnekncnein (kapooHat kanua) no FOCT 4221.

AMMOHMI a30THOKUCTbIN (HUTpaT amMmoHus) no FTOCT 22867.

Hatpuin TeTtpabopHokucneln (tetpabopat HaTpua) 10-sogHbin no FOCT 4199,
06e3B0OXeHHbIN Npy Temnepatype (400£20) °C.

Cwmecb ansa cnnasnexdust no 4.11.1.

4.13.2 NopsaaoK NoAroToBKMU K aHanusy

MpuroToBneHune ctaHgapTHOro pacTeopa
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HaBecky OBYyXpOMOBOKMCIIOrO Kamuna (buxpomarta kamusi) maccom 0,0484 r
pacTteopstoT B 100 mn Boabl. PacTBOp NepeHoCAT B MEPHYHO KOSBy BMECTUMOCTbIO
250 mn, pa3baBnalT 40 METKU BOAOW U TLWATENbLHO NEpeEMELLMBAIOT.

ANMKBOTHYHIO 4YacTb 3TOro pacTteopa oobemom 25-50 mn pasbasnaoT BOAOW 40
METKN B MepHoM konbe BmecTumocTbio 250 mn. MaccoBas KOHLEHTpaunsa okcuaa
Xpoma B cTaHgapTHoM pacTteope - 0,02 mr/mn.

NMoctpoeHne rpagympoBoYHOro rpacpuka

B natb mMepHbIX Konbd BmecTumMocTbio no 100 M HanmMBarT COOTBETCTBEHHO
0,4; 0,8; 1,2; 1,6; 2,0 mn cTangapTHOro pacTteopa, 4to coorsetcTByeT 0,008; 0,016;
0,024; 0,032; 0,040 r okcmaa xpoma, pasbaBnawT npumepHo o 70 mn Boaown,
AobaBnaT B Kaxayo Konby no 1,5 mn constHom KUcnoTbl, 4 M opTodocdopHOU
KUCNOTbI, TWATENbHO MNepemMelumBaloT, 3atem npubasnatot no 1,5  Mn
andeHnnkapbasunga, pa3dbaBnaoT 40 METKM BOAOW, BHOBb NEpEMELLMBAIOT U Yepes
5-7 MVH POTOMETPUPYIOT MOSyYEeHHbIE rPagyNpPOBOYHbIE PACTBOPbI OTHOCUTESTBHO
ONCTUIIIMPOBAHHOW  BOAbl  Ha  (POTO3NEKTPOKOSIOPUMETPE C  3€ENEHbIM
CBETOUNBTPOM UM CNeKTpodooToMeTpe NMpu AnnHe BoOrHbl 540 HM, UCNOSb3ys
KIOBETY C TOnwmHOM crod, nornowgatouwero ceet, 30 mMMm. [lo nosydyeHHbIM
pesyrnbrataMm orpegeneHun OonTUYEeCKOW MIOTHOCTU U M3BECTHOM KOHLLEeHTpauuu
oKkcuaa Xxpoma B poTOMETpUPYEMbIX paCTBOpPaxX CTPOAT rpagyupoBOYHbIN rpadmk.

4.13.3 MNopsaoK npoBeAeHUA aHanu3a

Hasecky maccon 0,2-0,5 r (B 3aBUCUMOCTM OT npegnonaraemon MaccoBon 405N
oKkcuga xpoma) CniiaBnsoT ¢ 2 r cMecu Ansa cnnasneHns. Nocne oxnaxaeHnsa nas
pacTBopsaAtoT B 40-50 mn pactBopa COSIAHOM KUCIIOTbl, NEpeBOaAT pacTBoOp B
MepHyto Konby BmecTumocTbio 100 M, pa3dbaBnsoT 4O METKM BOAOW M TLLATESTbHO
nepemMeLLmBatoT.

[na onpepeneHns MacCoOBOW AOMM oKcuaa XpomMa OTOMpaloT anmMKBOTHYHO
YacTb MOSMyYeHHoro pactBopa obvemom 10-25 mMn (B 3aBUCUMMOCTM OT
npegnosiaraeMo MacCoBOW A0SN 3fieMeHTa) B MePHYH0 Kordy BmecTumocTbio 100
mn, gobaensT 50-60 mn BoAbl, 4 M pacTBopa OPTOGOCHOPHON KUCIIOTbI U
nepemewmsaoT. danee npubasnaT 1,5 mn andeHunkapbasmga, pasbasnsot 4o
METKW BOAOW, NnepemMeLumBaloT U 4vepe3 5-7 MUH (POTOMETPUPYIOT MOSyYEHHbIN
pacTBOp Ha (POTOSMEKTPOKOSIOPUMETPE C 3erieHbiM CBEeTOMUILTPOM UM Ha
cnekTpodpotoMeTpe Npu arvHe BOSHblI 540 HM, MCNOSb3ys KIOBETY C TOJSILLMHOW
cros, norrowaroLlero ceet, 30 Mmm.

4.13.4 O6paboTKa pe3ynbTaTOB aHanu3a

MaccoByo 0oOn0 okcuga Xxpoma B uccregyemom martepuane, %, onpegenstoT
no dpopmyre



Oy VG

Crply = —— = 36
el 107 (36)
roe ¥ - 0ObeM OKpaLLEHHOro uccrieqyemoro pacTtasopa, MI;
I, - 0OLLMiA 06BbEM UCCNeQyeMOro pacTBopa, MrT;
¥ - Macca HaBeCKWu, T;
'y, - O0BbeM arnuKBOTHOW YacTuM WCCredyemMoro pacTBopa, B3ATOW O

MPUrOTOBIIEHNS OKPALLEHHOrO pacTeopa, Mr;

', - KOHLEHTpauWus oKCcuaa Xpoma B OKpalLEHHOM WCCredyeMOM pacTBOpeE,
MI/MnN, HalgeHHas Mo rpagyvMpoOBOYMHOMY rpaduKy WM METOAOM CpPaBHEHUS MO

chopmynie

C, =G, ﬂﬂ.—: , (37)

roe O - KOHLEHTpaLUus pacTBopa CpaBHEHUS, MI/MIT;
I . - onTuyeckasi NNOTHOCTb OKPALLEHHOTO UCCEeAyeMOro pacTBopa;

. - onTuyeckas NNOTHOCTb PacTBOpa CPaBHEHUS.

ABCOMOTHOE  OOMYCTUMOE  pacxXoXOeHue  pesynbTaTtoB  NaparnenbHbIX
onpegeneHnin He JOIMKHO NpeBbIWaTh 3HaYeHU, yKkasaHHbIX B Tabnmue 15.
Tabnuua 15

B npoueHTax



MaccoBaga gona okcmga xpoma

ABCOMTHOE AonycTUMOoe

pacxoxgeHue
Jo 0,3 Bkou. 0,03
Cs. 03 " 10 " 0,10
" 1,0 " 3,0 " 0,25
" 30 " 80 " 0,50

4.14 OnpepeneHune okcupa choccdopa

MeToq ocHOBaH Ha nostydeHun ocdopHOMONMOOEHOBOW reTePONOSIMKUCIIOTHI,
KOTOpasa B KWUCIIOW cpene npu BOCCTAHOBIIEHUN CEPHOKUCTIbIM  MMapasvHOM

OKpalLMBaET pacTBOpP B CUHUM LIBET.

OnTnyeckyto NAOTHOCTb OKPALLEHHOrO B CUHWUIA LBET pacTBoOpa onpeaensatT Ha
JPOTOINEKTPOKONIOPUMETPE C  KPACHbIM  CBETOUIILTPOM C  MakKCUMasibHbIM
nponyckaHvem npu arvHe BosfHbl 600-750 HM wunnm Ha cnekTpodoToMeTpe npu

ArnvHe BorHbl 830 HM.

4.14.1 CpepnctBa KOHTPOSIA U BCnomMoraTtenbHoe obopyaoBaHue




Becbl nabopaTtopHble obLiero HasHavyeHnsa no FOCT 24104.

POTOINEKTPOKONIOPUMETP UM CNEKTPOOTOMETP.

[Nevb MmydenbHas.

Konbbl mepHble no TOCT 1770 eBmectumocTbto 50, 100, 200-250, 500 mn.

[MuneTkn BmecTumocTblo 1,5; 5; 10; 20; 25 mn no [OCT 29227 n FTOCT 29228.

Kucnota cepHast no [OCT 4204, pacTBOp KOHLEeHTpaunen 5 M.

Hatpuin monunbaoeHoBokucnbii (Mormbgat Hatpus) no FTOCT 10931: & r
MONMBOEHOBOKUCIIOrO  HaTpus  (MormbaaTta Hatpust) pacteopstoT B 200 mn
pacTBOpa CEPHOM KUCIOTbl KOHUEeHTpaumnen 5 M.

MmapasuH cepHokmcrbi No TOCT 5841, 0,15%-HbIn BOAHBIN pacTBop (aanee -
BOCCTaHOBUTESb).

Kanma mmgpookuck  (mgpokema  kamms) noOCT 24363, pacTBoOp
KoHueTpaunen 3 M.

Cwmecb ansa cnnasnexdust no 4.11.1.

Kucnota consHasa no TOCT 3118, pacteop 1:5.

Kanun dpocdpopHokmcbin (docdpat kanua) ogHosamelleHHbin no FTOCT 4198,
ABaXObl NEepeKpUCTanIM3oBaHHbIN U3 ropsiyero BOAHOMO pacTBopa M BbICYLUEHHbIN
A0 NOCTOsIHHOM Macchl Npu Temnepatype 11 °C. XpaHAaT B 9KCUKaTope Hafd CrioemM
CEpPHOW KMCIOTbI U B CTEKINSIHHOM Tape C NPUTEPTON KPbILLKOMW.

NHonkaTop doeHondraneunH.

4.14.2 NopsaaoK NOAroTOBKU K NMpoBeAeHUI0 aHanu3a

MpuroToBneHue ctaHpapTHOro pacTeopa

HaBecky opHo3amelleHHoOro pocdopHokmcnoro kKamma (docdpata  Kanus)
maccomn 0,1917 r pacteopstoT B 100-150 mn BoAbl, NEPEHOCAT B MEPHYHO KOSby
BMECTUMOCTbIO 1 N, pa3baBnsaoT 40 METKU Bogon 1 nepemewumsatot. 3atem 100 mn
NPUroTOBIIEHHOIO pacTBoOpa NEPEHOCAT B MEPHY0 Konby BMecTumocTbio 500 mn n
posogAat Bogon Ao 500 mn. MaccoBasi KOHUEHTpauusi okcumga docdopa B
cTaHgapTHoMm pacTtsope - 0,02 mr/mn.

MoctpoeHne rpagympoBoYHOro rpacgpuka
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B yeTbipe MepHble Konbbl BMECTUMOCTbLIO MO 50 M BBOAAT COOTBETCTBEHHO 1;
2; 3; 4 mn cTaHgapTHOro pacteopa, 4to cootBetcTByeT 0,02; 0,04; 0,06; 0,08 mr
okcuga docdopa, fobasnaT B Kaxayr konby 25-30 mn Bogbl, 5 Mn pacTBopa
MOSIMBOEHOBOKUCIIONO HATPUSA, 2 M1 CEPHOKUCIIOro rMapasuHa u OonmeBaroT Ao
METKM Bogon. PacTtBopbl nepemelumBaloT M norpyxatoT Ha 10 MMH B KUNALLYHO
BOASHYHO 6aHlo, nocne 4ero oxnaxgawT [0 KOMHaTHOWM Temnepatypbl U
NOSlydEHHbIE  IPadyMpPOBOYHbIE  pacTBOpbl  POTOMETPUPYIOT  OTHOCUTESTBHO
AOVCTUWINIMPOBAHHOM  BOAbl  Ha  (POTOSMEKTPOKOSIOPUMETPE  C  KPaCHbIM
CBETOMINBTPOM C MakCUMaribHbIM CBETOMPONYCKaHWeM Mpu AriMHe BOrHbI 656-680
HM UM Ha cnekTpodoTtomeTpe npu anvHe BorHbl 830 HM, UCNOMb3ys KIOBETY C
TOMNLMHOW cnosi, nornowaroero ceet, 20 Mm.

[lo nonyyeHHbIM pesynbTatam onpefeneHur ONTUYECKOW MMOTHOCTU U
M3BECTHOM KOHLUEHTpauum okcuaa docdopa B (PpoTOMETpUPYEMBIX pacTBOpax
CTPOSAT rpagyMpOBOYHbIN rpadmK.

4.14.3 NMopsaoK npoBeAeHUA aHanu3a

[MuneTtkon otowuparot 10-25 MmN aHanuaupyemoro pacTBopa, MNEepeHOCAT B
MepHyto Konby BmecTumocTbio 50 mn. lMpegBaputenbHo 10-25 MM 3TOro e
pacTBopa oTbMpaloT B CTakaH UM Konby 1 HENTpanu3yoT pacTBOPOM rmapokcuga
Kanua no doeHondpranenHy. lNoweliee Ha HeuTpanuM3aumilo KONMMYECTBO LLUENOYNn
NpnbaBnaAlT B aHanM3vpyembli pacTBop, 3aTeM [obasBrawoT 5 mn pactBopa
MOSIMBOEHOBOKUCIIONO HaTpua (Monmbaat HaTpusl), 2 M pacTBopa CEPHOKUCIIONO
rmgpasuHa, OonmMBaloT OO0 METKUM BoAou, nepemewmBardT m 4depe3d 10 MuH
BblOEPXMBaHUS B KuUNswen BoasiHOM 6aHe oxnaxgatT. PoTOMETPUPYOT Ha
doOTOSMEKTPOKOSNIOPUMETPE C  KPaACHbIM  CBETOPUILTPOM C  MakKCUMarbHbIM
CBETONpPOrnyCcKaHneMm rnpuv arvHe BorHbl 656-680 HM v Ha cnekTpogoToMeTpe nNpu
ArnvHe BorHbl 830 HM, NCMNONb3ySA KIOBETY C TOMWMHOM Crl0s, MOrMOLWAKOLLErO CBET,
20 mm.

4.14.4 O6paboTKa pe3ynbTaToB aHanu3a

Maccosyto gomno okcuga docdopa F2Os B nccnegyemom matepuane, %,
onpeaensatT rno dopmyne

gt

p,0; =2 " o
S v, 10

(38)



roe ¥ - 06beM OKpaLLEHHOro uccriegyemoro pactasopa, M,

I, - 0O 06BbEM UCCNeQyeMOro pacTBopa, MrT;
# - Macca HaBeCKW, T;

'y, - 00beM anuKBOTHOW YacTuM WCCredyemMoro pacTBopa, B3ATOW O
NPUrOTOBSIEHNA OKpaLLEHHOro pacTeopa, MJ;

', - KOHUEeHTpaumsa okcmaa docdopa B OKpaLLEeHHOM UCCNeAyeMOM pacTBOpE,
Mr/MA, HarWdeHHast No rpagyMpoBOYHOMY rpadmKy UM MEeTOO4OM CpaBHEHMS MO

doopmyrie

roe O, - KOHUEeHTpaLmsa pacTBopa CpaBHEHUS, MI/MIT;
I, - onTnyeckas NMoTHOCTb pacTBOpPa CPaBHEHWS;

H. - onTuyeckasi NNOTHOCTb OKpaLLEHHOro UCCreQyemMoro pacTeopa.
ABCOMOTHOE  OOMYCTUMOE  pacxXoXOeHue  pesynbTaTtoB  NaparnenbHbIX
onpeneneHnin He 4OIMKHO NMpeBbIWaTh 3HaYeHU, yKkasaHHbIX B Tabnmue 16.

Tabnuua 16
B npoueHTax
Maccosaga gona okcmuga pocdopa ABCOMNTHOE AonycTUMoe
pacxoxaeHue
o 0,5 Bkmou. 0,04
Ce. 05 " 1,0 " 0,10
" 10 " 3,0 " 0,25

4.15 OnpepeneHue CyMMbl OKCUAa U rmapokcuga Kanbuums
(cBOGOAHOM N3BECTU UM CBOOOAHOIO OKCMAa KanbLuus)



4.15.1 dTaHoN-rnuuepaTtHbLIn MeToq

MeTog, OCHOBaH Ha 9KCTparMpoOBaHUM OKCMaa W rmapokcmaa Kanbuus us
CBeXepacTepToro nopoLwka aHanmsampyemonm npobbl  3TaHOM-MMULEPUHOBBLIM
pacTBopoM (ganee - pacTBopuTernieM) C  nocneaylooumm  TUTPOBaHUEM
obpasoBaBLleroca rnmuepaTta Kanbuua CnNUpTOBbIM pacTBOpoM 6e3BOAHOM
6GEeH30MHON KMUCIIOTbI B NPUCYTCTBUN MHAUKaTOpa heHondranenHa.

4.15.1.1 Cpedcmea KOHMPOIIS U 8crioMo2ameribHoe obopydosaHue

Becbl aHanutnyeckme no FOCT 24104.

[Neyb mydenbHas.

LLikad cyLuMnbHbIN.

XornoaunbHuK JInbuxa.

XonoaunbHUK obpaTHbIN.

Bropetka no FOCT 29252.

KpyrnogoHHble konbbl BMecTumocTbio 150, 200 mn, 2, 3 nno FOCT 25336.

CnuptomeTp.

Kanbuusa okeng no TOCT 8677.

Kanbuun yrnekucnein (kapboHat kanbumsi) no FTOCT 4530.

Qkcumkatop no FOCT 25336.

BaHsi BoasiHas.

BaHsa necyaHas.

Konbbl koHunyeckme BmecTumocTbio 150, 200, 300, 350, 500 mn no[OCT
25336.

CTtakaH TepmocTonkun BmectumocTbio 300 mnno TOCT 25336.

Turenb nnatuHoBbi No TOCT 6563.

CBexe0bOMXOKEHHbBIN OKCUA, KanbLmMs: OKCUa Kanbunst UM YriekUcrnbin KanbLum
(kapboHaT Kanbuus) npokanMBaloT B MydenbHOW nevynm He MeHee 4 4 npu
Temnepatype He MeHee 950 °C; 060XKEHHbIN MPOAYKT OXSaXaatoT B 9KCUKaTOpE U
HemeieHHO UCNoNb3YT AN 06e3BOoXMBaHUSA cnnpTa.

CnupT aTUNOBbIN pekTudmkoBaHHbIN TexHnYeckmit no FTOCT 18300.

Hatpua rugpooknce (rmgpokeung Hatpus) no FOCT 4328, cnupToBOW pacTBoOp
KoHueHTpauwmen 0,1 mone/n (0,1 M).

MuuepnH no TOCT 6259.

Kucnota 6eH3onHaa no FOCT 10521, cnnpTtoBon pacTBop KoHUeHTpauunen 0,1
Monb/n: 12,3 r 06e3B0XeHHOW 6EH30MHOM KUCTOThI pacTBOPAOT B 1 11 abCONOTHOMO
9TUMOBOro cnupTa.

Bapwusa xnopua no FTOCT 4108.

NHonkaTop doeHondranenH.

Tpybka xropkanbLueBas.

3BeCcTb HATPOHHas.

CTeknsiHHbIE BYCUHKN UM OTMbITBIN 1 3aTEeM NPOKasieHHbIN KBapLeBbIN NECOK.

4.15.1.2 lNopsiOok no020moeKuU K rposedeHuUto aHasusa
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O6Ge3BoOXMBaHUe peareHToB

ABCOMIOTHBIN CAMPT TOTOBAT criegylowmm obpasom: B KPYITIOAOHHYK KOrdy
BMECTUMOCTbIO 2-3 11 HacbINarT 40 NOSIOBUHbI CBEXEOOOXOKEHHBIV OKCUA, KamnbLns,

3anMBatoT Ha % KON6Gbl 3TUNOBLIM CNUPTOM, MIOTHO 3aKpbIBalOT KOMOY pe3MHOBOW
NpobKou ¢ XropKasbLMeBon TPyOKOW.

CnupT HacTamBaloT Hag OKCUMAOM Kanbuusi B TedeHune 2-3 cyt. o ncreyeHuu
9TOr0 BpeMeHu Konby coeauHSAT repMeTudHO C obpaTHbIM  XONOAUSTBHUKOM,
CTaBAT Ha KUMSLLY0 BOASHYH GaHO M KUNATAT cogepxumoe B TeyeHue 5-6 u.
BoosHyto 6aHi0 HarpeBatoT 3IEKTPOMNSINTKON C 3aKpbITOM cnnpanbto Bo nsbexaHune
BOCMSlTaMeHeHWs nNapoB crnvpTa.

[0 OKOHYaHUM KUMSAYEHUA CHUMAKOT OBpaTHbIN XONOAWUMBbHUK W 3aKpbiBaloT
Konby pesnHoBOM nNpPoBKOM, B LIEHTpanbHOe OTBEPCTUE KOTOPOW BCTaBMSAOT
N30rHyTYt0 TPYOKY. [NpnucoeanHsoT Konby K xonoaunbHuky Jlnbuxa, Ha Bbixoge
KOTOPOro AOSMKeH ObITb aroHX, COEAUHEHHbIN C CYXOM KONBOM BMECTUMOCTbLIO 1 1
yepe3 pe3nHOBYD MNpobKy C AOByMst oOTBepcTusMW. Bo BTOpoe oTBepcTue
BCTaBNAT XropKkanbuueByto Tpyoky. Bce coeguHeHus OOMKHbI ObiTb CTPOro
repMeTUYHbIMKU BO n3bexaHne notepb cnupta B atMmocaepy.

MepBbiMmn  15-20 MN  neperHaHHOro crnuMpta OMoriackMBalT  MPUEMHNK;
NOCIIeHIO MOPLUI0 OTroHa, okosio 20 mr, He NPUMEHSAT OS19 NPUroTOBIIEHNUA
TUTPOBAHHbLIX PACTBOPOB.

[Mony4eHHbIn 6e3BogHbIN CnMPT oxnaxgarT Ao Temnepatypbl 20 °C w
NPOBEPAIOT €ro KOHUEHTpauuio crnvptoMmeTpoMm. Ecrm cnvpta okaxeTcd MeHee
99,8%, TO ero BTOPMYHO HAcTamBalOT Hag HOBOW MopuMen CBEXeODOXKEHHOro
oKCuAa KarnbLus U OTIOHAHOT.

[Mony4eHHbIn 6€3BOAHbBIN CANPT XPaHAT B repMETUYHO 3aKpbITbIX OYTbINSX.

Be3BogHbIN MULEPHH TOTOBAT criegyowmm obpasom: B TEPMOCTONKUIA CTakaH
BMecTuUMoCTbO 300 mn HanmearoT 250-300 M rvueprHa 1 HarpeBatroT B Te4eHne 3
4 npun Temnepatype 160-170 °C. Temnepatypy npoOBEPSOT TEPMOMETPOM,
ONYLUEHHbIM B MULEPWH.

O6€e3BOXEHHbIN 1M OXNAXOEHHbIN [MUUEPUH NepenvBaloT B CyXyld Kooy
BMeCTUMOCTbIO 250-300 M 1 repMeTUYHO 3aKpbiBaOT NPO6KOM.

Be3BogHyt0 OEH30MHYI0 KUCIIOTY MOSfyyYakT BbICYLUMBAHWMEM A0 MOCTOSIHHOW
MacCCbl B TE4EHME CYTOK B 3KCUKATOPE HaZ CePHOWU KUCIIOTOMN.

BesBogHbIn xropug 6apusa roToBAT BbICYLUMBAHMEM B CYLUMITbHOM LUKady npwm
Temnepatype 130 °C.

MpurotoBneHue pacrtBoputenen



OTaHOS-MULEPVHOBLIN pacTBOPUTESNb FOTOBAT crneayowmm obpasom: B 200 mn
6e3BOAHOrO MMuUUepuHa, HarpeToro B KoHMYeckon konbe ao temnepatypbl 100-125
°C, pactBopsitoT 15 r 6GesBogHoro xnopuaga 6apus. PacTBop oxnaxgatoT W
npubasnaT 1 n 6e3BogHoro crnvpta 1 0,1 r uHaukatopa deHondgTanenHa.
[Mony4eHHbIn pacTBOPUTENb HEWUTPanuayoT, npubaenaa KanmsMuv  CrnvpToOBblE
pacTBOPbI rMapoKkcuaa HaTpus 1 6EeH30MHON KUCHOTbI, 406MBasicb BrieqHO-PO30BOM
OKpackKun.

OnpepneneHune MTpa pactBopa 6€ H30MHOM KUCNOTbI MO OKCUAY KanbLus

HaBecky okcuaa Kanbuus unm Yriekucrioro Kanbums (kapboHaTta Kanbuus)
Maccon 0,2 r npokanMeBalT [0 MOCTOSAHHOM MacCbl B TedeHue 2-3 4 npu
Temnepatype 950-1000 °C B nnatnHoBoM Turne. [Nosny4YeHHbIn OKCUA pacTMpaloT U
BHOBb NpokanusatoT He MeHee 30 MWH Npu TOW e Temnepartype, 3atemM oxraxaaroT
B 9KCUKAaTOpe Hag HaTPOHHOM N3BECTLIO.

B Tpu cyxue KpyrnogoHHble UM KOHWYecKkue Korbbl BMeCTUMOCTbio 150 mn
NOMELLAIOT CTeKNAHHble OycuHkKM, HarmBatT 30-40 mn pactBopuTens, GbICTpo
BHOCSAT OTBELLEHHYIO B 3aKpbITOM OIOKCE HABECKY CBEXENPUroTOBIEHHOINO okcuaa
kanbuma wmaccon 0,03-0,04 r, 3HeprmyHO B36anTbiBAlOT M EPMETUYHO
NPUCOEANHSAIOT K 06 paTHOMY X004 MIbHUKY.

PacTBop HarpeBaloT 40 KUMNEHUA Ha necyaHon BaHe N KUNATAT 40 NOsIBEHUS
WHTEHCMBHOW PO30BOMN OKpacKW. 3aTeM Konby OTCOEAUHAIT OT XOroaufibHuUKa U
TOTYaC Xe TUTPYIT e€ee COAEepXUMOEe pPacTBOPOM OEH30MHOM KUCOThbl A0
NcYe3HOBEHUSA OKpacku. CHOBa MPUCOEOUHSIIOT KONby K 06paTHOMY XOSNoaUSTbHUKY
N KUNATAT pacTBop. KunayeHne u TUTpOBaHWE 4epeayoT OO0 MCYE3HOBEHUS
oKpacku npu nocnegyowemM knnadeHnn B TedeHne 20-30 MuH.

TuTp pacTBOpa 6eH30HONM KUCNOTbl Lirym , I/MN, onpeaenstoT no gopmMyrne

)

Toao = 7 (40)

rae # - Macca HaBeCcKu okcuaa Kanbuums, T,

I - 06Bbem pacTBopa 6E€H30MHOW KMCNOTbI, NOLEALLMIA HA TUTPOBaHME, MI1.

3a 3HayeHue TuTpa NpUHUMAOT cpegHeapudMETUYECKOE HEe MeHee Tpex
TUTPOBaHUN.

4.15.1.3 lNopsidok nposedeHusi aHasu3a



B 3aBncuMmMocCTM OT npeanonaraeMon MaccoBon 40nM CBODOAHOro okcuaa KanbLms
HaBecKy cBexepacTtepTton npobbl Mmaccon 0,1-1,0 r noMeLLaoT B KOHUYECKYO Unn
KPYrMOAOHHYO Konby BmecTumocTbio 150-200 mn n npubasnsiot 30-40 mn
pactBoputensa. Copepxumoe Kondbl B3banTbiBaoT. Konby npucoeauHsiT K
obpatHomy xonogunbHuky u kmnatat 20-30 MuH Ha necyaHou Oade. [lpwu
NOSIBIIEHMN PO30BOM OKPaCKM pacTBopa KOfby OTCOeAUHSOT OT XONoAuSIbHUKa U
TOTYacC Xe TUTPYIOT ropsaYmii pacTBOpP pacTBOPOM H6eH30MHOM KncnoThl. KunsyeHue
N TUTPOBAHME YepeayoT 40 NCHE3HOBEHNA OKPACKM Npu nocreayroLwemM KunayeHnm
B TeyeHne 20-30 MuH, nocre Yero TUTpPoOBaHUE CYMUTAIOT 3aKOHYEHHbIM.
4.15.1.4 Obpabomka pe3yribmamoes aHasu3a

MaccoByto fono oKcuaa U iMapokcuaa KanbLmsi (CBoGOAHON U3BECTU) ‘wall g,
%, onpeaensitoT no dopmyne

b =" Tea0 4gg (41)

P

roe ¥ - obbem pacTtBopa 6EH30MHOWM KUCMOTbI, MNOWeAWMA Ha TUTpoBaHWE
aHanM3Mpyemoro pacTteopa, Mr;

Trao - TUTP pacTBopa 6EeH30MHON KUCTOThI Mo Call , r/Mm;

# - Macca HaBeCKMW, T.

ABCOMOTHOE  OOMYCTUMOE  pacxXoXOeHue  pesynbTaTtoB  NaparnmnenbHbIX
onpegeneHnin He AOIMKHO NMpeBbIWaTh 3HaYeHU, yKasaHHbIX B Tabnmue 17.
Tabnuua 17

B npoueHTax



MaccoBasi gonsa cBoboaHoro okcuga ABCOMTHOE AonycTUMoe
KanbLus pacxoxgeHve
Jo 1,0 Bkmou. 0,06
Cs. 10 " 20 " 0,10
" 20 " 10,0 " 0,40
" 10,0 " 250 " 0,69

4.15.2 dMMneHrnukoneBbIN MeToq

MeToa OCHOBaH Ha 3KCTparMpoBaHWM CYMMbl OKCMAA W TMAPOKCMAA Kanbuus
(cBobogHOM  M3BECTW) U3 CBEXepacTepToM  aHanmMampyemon  npobbl
STUNEHITINKONEM c nocnegyowmm TUTPOBAHMEM obpa3oBaBLLerocs
STUNEHITINKONATA KanbLUUNA CONMAHOM KMUCIIOTOM C KOMOMHMPOBAHHBIM MHOMKATOPOM
(dbeHONTaneuk- & -HadrondranemH), pesko MU3MEHSIOWMM OKpPacky B Y3KOM
nHtepsane pH. OnpegeneHve NpoBOASAT, NMPUMEHSIT HABECKY, HaXOOsLIyCS BO
BNaXXHO-CYXOM COCTOSIHUW.

4.15.2.1 Cpedcmea KOHMPOsIS U 8crioMo2ameribHoe obopydosaHue



Becbl aHanutndeckune no FOCT 24104.

LLikad cyLumMnbHbIN.

Btokcbl no FTOCT 23932.

Hacoc sogocTpynHbin no FOCT 25336.

BopoHka ¢ dwmnbtpom LotTa N2 no FOCT 25336.

BaHsi BoasiHas.

Konbbl koHn4eckne emectumocTbto 250 mnno FTOCT 25336.

Bropetka no FOCT 29252.

Conganas kucnota no OCT 3118, TutpoBaHHbIn 0,1 M pacTteop.

STtuneHrnvkons no [OCT 10164.

Nuouvkartop: 0,1 r deHondoranenHa n 0,15 r @« -HadprondranemHa pacTBopsOT B
100 Mn 3TUNEHTTIMKONS.

CTeknsHHbIE BYCUMHKN UM OTMbITBIN 1 3aTEM NPOKasieHHbIN KBapLEeBbIN NECOK.

Qkcumkatop no FOCT 25336.

Kanbumin xnopuctbin (xropug kKanbums) no FOCT 450, npokarneHHbIn npwu
Temnepatype 700-800 °C, ons 3anornHeHnsa akcukaTopa.

4.15.2.2 lNopsidok nposedeHusi aHasu3a

[Mpoby namenb4aoT 4O COCTOSAHUA Nyapbl (NPY KOHTPOSbHOM npocenBaHun npoba
aorrkHa nonHocTeto npontn Yepesd cuto N 008 no FOCT 6613). OtbupatoTr gse
HaBeckun: ogHy maccoun 1,0 r ong onpegenexHvs srarm no 4.2; apyryto - maccom 0,5-
1,0 1 - gna onpegeneHna copepXaHus cBOBOOHOM UM3BECTU. JTY HaBECKY
NOMELLAIOT B KOHMYECKYH Konby BmecTumocTbio 250 mn 1 3ammBaroT 40-50 mn
aTUNeHrnMkons. [ns nyywero nepemeLlumBaHns B Kondy nomMewarT 4-5 CTEKNAHHbIX
B6ycunHOK unn 3epHa kBapua. Konby 3akpbiBatoT pe3nHoBon Npobkon, ctaBaTt Ha 30
MUH B BOAsHY0O OaH, TemnepaTypa KoTopou forpkHa ObiTb He 6onee 70 °C.
Copepxu1moe Korndbl HeNpepbIBHO MOMELLMBALOT. 3aTeM pacTBOp MIbLTPYIOT Yepes
BOPOHKY ¢ dmnbTpom LLoTTa noa paspspxkeHvem.

OunbTp nocne JgunbTpoBaHUA 3 pas3a NPOMbIBalOT  3TUreHrnukonem. B
duneTpat gobasnaT 2-3 Kanmvm MHaukaTopa U TUTPYHOT COSMSIHOWM KUCIOTOW A0
obecLBevnBaHns pacTBopa.

4.15.2.3 Obpabomka pe3yribmamos aHasu3a

MaccoByo OOM0 CyMMbl OKCuaa W rMapokcmuaa kKanbums (CcBoOOOHOM U3BECTWN)

CaO, , %, onpeaenstoT no gopmMyne

a0 = 0 (42)
P
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roe ¥ - 06beM CONSIHOM KMUCIOTbI, M3pacxo0BaHHbIA HA TUTPOBAaHWNE, MIT;

Trao - TUTP pacTBoOpa consaAHoM KUCNoThbl No Call , r/MIT;
# - Macca BO3YLUHO-CYXOWN HaBECKW, T;

W - copepxanue Bnarn, %, onpegeneHHoe no 4.2.

ABCOMOTHOE  OOMYCTUMOE  pacxXoXOeHue pesynbTaTtoB  NaparnenbHbIX
onpegeneHnin He JOIMKHO NpeBbIWaTh 3HaYeHU, yKasaHHbIX B Tabnmue 17.

NMPUNOXEHUE A (vHdopmauuoHHoOe).
HopMaTUBHbIE CCbIJIKU

NMPUNOXEHUE A
(MHdOPMAaLMOHHOE)

B HacToswem cTaHgapTe NCNOoMb30BaHbl CChISIKM Ha criegyoume HopMaTUBHbLIE
OOKYMEHTbI:

[OCT 8.315-97 [CW. CtaHgapTHble obpa3subl. OCHOBHbIE MOMOXEHUS,
nopsaoK pa3paboTkuy, aTTecTaunn, yTBEPKOEHUS, perMcTpaumm n NpUMMEHEHNs]

[OCT 8.326-89* NCW. MeTpornornyeckasa atrectaumsi CpeacTB U3MEPEHUs

*

Ha Ttepputopun Poccumnmckon >denepaumm [OOKYMEHT He [OeNCTBYeT.
AdencTtBytoT [Nopsanok npoBeAeHUss WUCMbITaHWW CTaHOapTHbIX 06pasuoB  wim
CpPeacTB U3MEPEHUN B LIENSAX YTBEPXKAEHUS TUNa, AOMUHUCTPATUBHbBIA PErNameHT
no npenocrtaeneHnio PegepanbHbIM areHTCTBOM MO TEXHUYECKOMY PEryfiMpoOBaHUI0
N _METPOSIONMU rOCYAapCTBEHHOW YCMYIM MO VTBEPXKAEHUO TuNa CTaHOapTHbIX
obpa3LoB unM Tuna cpeactB mMamMepeHun, TpeboBaHna K 3HaKam YTBEpKOeHUS
TUNa _CTaHOapTHbIX 00pas3LoB MMM _TuNa CPEeacTB U3MEPEHUN U nopsadka  UX
HaHeceHud. - [NMpumeyaHne n3rotoButTens 6asbl AaHHbLIX.
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[OCT 8.513-84* ICW. lNoBepka cpencts namepeHus. OpraHnsaumst 1 NOpsiAoK
npoBeaeHust

*

Ha Ttepputopun Poccumnmckon >denepaunm [OOKYMEHT He [OeNCTBYeT.
HencteytoT [1P_50.2.006-94. - NpnmeyvaHue narotoButensa 6asbl AaHHbIX.

[OCT 8.532-85* [CW. CtaHgapTHble o06pa3ubl cocTaBa BeLWEeCTB WU
MaTtepuanos. [opsaok mexnadopaTopHoM aTTecTaunm

* Ha Tepputopumn Poccunckon enepaumnm OKyMeHT He aenctsyeT. [encteyeT
FOCT 8.532-2002. - lNpumedaHne narotoButensa 6asbl JaHHbIX.

[OCT 12.1.004-91 CCET. lNoxapHas 6esonacHocTb. Ob6wme TpeboBaHus

[OCT 12.1.005-88 CCBT. Obuwume caHuTapHO-rMrmeHn4Yeckne TpeboBaHuA K
BO34yXy B pabo4en 30He

[OCT 12.1.007-76 CCBT. BpegHble BewecTBa. Knaccudwmkauus v obwme
TpeboBaHus 6e3onacHoOCTH

FOCT 12.1.010-76 CCBT. B3pbiBo6e3onacHocTb. Obuwme TpeboBaHus

[OCT 12.1.019-79* CCBT. O3nektpobesonacHocTb. Obume TpeboBaHUA U
HOMEHKaTypa B1AOB 3aWMThI

* Ha Tepputopumn Poccunckon denepaumnm OKyMeHT He aencTsyeT. [encteyeT
FOCT P 12.1.019-2009 . - NpumevaHune n3rotoButens 0asbl AaHHbIX.

[OCT 12.4.011-89 CCBT. Cpeaoctea 3awmtbl paboTtawowmx. Obwme
TpeboBaHus 1 Knaccugukaums

[OCT 12.4.028-76 CCBT. Pecnupatopbl LWB-1 "llenectok". TexHu4eckne
yCroBUsl

[OCT 12.4.103-83 CCBT. Opexpa cneuuvansHass 3awmTHasi, cpeacTea
NHOMBMAOYaNbHOM 3alWMTbl HOr U pyK. Knaccudwmkauma

[OCT 83-79 Hatpum yrnekucrbin. TexHn4eckue ycrosus

FOCT 199-78 HaTpuin yKCYCHOKUCTbIN 3-BOOHbIN. TEXHUYECKNE YCIIOBUS

[OCT 450-77 KanbLun XnopuUCTbIn TEXHUYECKUA. TeXHUYECKNE YCIoBUS

FOCT 1277-75 Cepebpo a3zoTHOKMCIIOE. TEXHNYECKME YCroBUA

[OCT 1770-74 Tlocyna MepHas rnabopaTtopHas cTeknsHHasa. LvnmHapel,
MEH3YpPKU, KOnObl, NPOo6UpKKN. TexHnYeckme ycrnosus

[OCT 3118-77 Knucnota consiHasi. TexHuyeckune ycrnoBus

[OCT 3760-79 AMMmunak BOAHbIN. TeXHUYecKune ycrnoBus

[OCT 3762-78 AMMOHWI yrrekUcrbIn. TexHu4eckme ycrioBums

[OCT 3773-72 AMMOHWI XIOPUCTBIN. TexHUYeckne ycrnoBus

[OCT 4108-72 bapum xrnopug, 2-BogHbln. TeXHUYECKNE YCOBUS

[OCT 4139-75 Karnun pogaHucTbin. TexHu4eckme ycrioBums

[OCT 4145-74 Kanun cepHOKUCTbIN. TexHn4ecKkme ycrioBums

[OCT 4147-74 XKene3so (lll) xnopung 6-BoaHbIN. TexHUYEeCcKne ycrnoBus
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FOCT 4159-79 Mop. TexHnyeckme ycrosust

FOCT 4166-76 HaTpwuin CepHOKUCTIbIN. TeXHUYEeCKne ycroBus

[OCT 4198-75 Kanuin doCEOpHOKUCTIbIM OAHO3aMELLUEHHbIN. TexHU4eckue
yCIoBUS

FOCT 4199-76 Hatpwuin TeTpabopHokuchbin 10-BogHbIN. TEXHUYECKNE YCIIOBUS

[OCT 4204-77 KucrnoTta cepHas. TexHnyeckune ycrnoBus

[OCT 4217-77 Kanun a3oTHOKUCIbIN. TeXHUYecKkune ycrnoBus

[OCT 4220-75 Kanun oBYXpOMOBOKUCTILIN. TeXHU4eCcKme yCrioBums

[OCT 4221-76 Kanun yrnekucnbli. TexHn4eckune ycrnoBus

[OCT 4232-74 Kanun nogucTtbli. TexHn4eckune ycrnoBus

[OCT 4233-77 HaTpwuin XnopucTbli. TeEXHUYECKNE YCIIOBUS

[OCT 4328-77 Hatpus rmgpooKuChb. TeXHNYeCcKme ycrnoBus

[OCT 4459-75 Kanun XxpoMOBOKUCIIbIN. TeXHUYecKune ycrnoBus

[OCT 4461-77 Kncnota as3oTHas. TexHu4eckue ycrioBus

[OCT 4478-78 Kwucnota cynbgocanuuunoBaa 2-BogHasi. TexHuyeckue
yCIoBUS

[OCT 4523-77 MarHun cepHOKUCTbIA 7-BOAHBIN. TexHU4Yeckune ycrnoBus

[OCT 4530-76 Kanbuum yrnekucrbin. TexHnyeckume ycrosus

[OCT 5456-79 N'maopokcunammHa rugpoxnopus. TexHu4eckue ycroBus

[OCT 5833-75 Caxaposa. TexHuyeckune ycrnoBus

[OCT 5841-74 'vapasuH CEPHOKUCTIbIN

[OCT 6259-75 MuuepuH. TexHnyeckne ycrnoBus

[OCT 6552-80 Kucnota optodocdopHas. TexHnyeckme ycrnosus

[OCT 6563-75 N3pnenusa TexHndeckne nu3s énaropoaHbiX MeTansoB N CrniaBoB.
TexHn4eckne ycrnosus

[OCT 6613-86 CeTku nNpoBOMOYHbIE TKaHble C KBagpaTHbIMU SYenKamu.
TexHn4eckne ycnosus

[OCT 6709-72 Boga guctunnmpoBaHHasi. TeXHU4YeCKne ycrioBus

[OCT 8269.0-97 LlebeHb u rpaBuin M3 NMOTHBIX FOPHbIX MOPOA4 U OTXOAOB
MPOMBILLIEHHOrO MNPOM3BOACTBA AN CTpouTenbHbiXx paboT. Metoabl dM3uKO-
MeXaHNYECKUX UCTbITaHUN

FOCT 8677-76 Kanbuusa okcung. TexHU4eckne ycrioBus

[OCT 9147-80 T[locygpa u obopyaoBaHne nabopaTtopHble dapdopoBble.
TexHn4eckne ycrnosus

FOCT 10163-76 Kpaxman pacTBOpMMbIi. TeXHUYECKNe yCroBus

[OCT 10164-75 OTUNEHMNKOMb. TexHU4yeckne ycrioBums

FOCT 10484-78 Kncnota dropmuctoBogopoaHas. TexHnyeckume ycrnosus
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[OCT 10521-78 Kucrnota 6eH3onHasa. TexHnyeckue ycrnosus

[OCT 10652-73 Conb AauHaTpueBas aTtuneHamamud - N, N, NI, NI -
TeTpayKCYCHOM KUCNOTbl 2-BoAHas (TPUNoH b)

FOCT 10929-76 Bogopoaa nepokcug. TexHU4eckne ycrioBus

[OCT 10931-74 HaTtpun MONMBAEHOBOKMCIbIN 2-BOAHBIN. TexHU4eckue
yCIoBUS

FOCT 11069-74* AntoMHMI NepBUYHbIA. Mapku

* Ha Tepputopumn Poccunckon denepaumnmn OKyMeHT He aencTsyeT. [enctsyeT
FOCT 11069-2001. - NpumedaHne narotoButensa 6asbl JaHHbIX.

FOCT 18270-72 Kncnota ykcycHast 0cob0on YNCTOTbI. TeXHUYEeCKUe yCcroBus

[OCT 18300-87 CnupT 3TWUMOBbLIM  PEKTUPUKOBAHHBIA  TEXHUYECKUN.
TexHn4eckne ycrnosus

[OCT 19908-90 Twurnn, 4Yawu, cTakaHbl, KOMObl, BOPOHKW, MNPOOUPKM WU
HaKOHEYHMKM U3 NpOo3pavyHoro KeapLesoro necka. Obupme TexHM4eckune ycroBus

[OCT 20478-75 AMMOHMIA HAOCEPHOKUCTIbIN. TeXHNYEeCKne ycrnoBus

[OCT 20490-75 Kanuin mapraHL0BOKUCTIbIN. TexHU4YecKkme ycrioBums

[OCT 22867-77 AMMOHMIA a30THOKUCTILIW. TeXHU4ecKkme ycrioBums

FOCT 23932-90 lNocyna n obopyaoBaHune nabopaTopHble CTekNsHHbIe. Obwpe
TEXHMYECKME YCIoBUSA

[OCT 24104-88* Becbl nabopaTopHble obOLIero HasHavyeHnsa u obpasuoBble.
Obuwme TexHnyeckme ycrnosus

* Ha Tepputopumn Poccunckon denepaumnm OKyMEHT He aencTsyeT. [encteyeT
FOCT P 53228-2008. - NpumevaHune nsrotoButens 6asbl AaHHbIX.

[OCT 24363-80 Kanunsa rugpookuck. TexHnyeckune ycrnoBus

FOCT 24555-81* Cuctema rocygapCTBEHHbIX UCTbITaHWIA NpoayKuun. Mopagok
aTTecTauumn ncnoiTatenbHoro o6opygosaHnsi. OCHOBHbIE MONOXEHUS

* Ha Tepputopumn Poccunckon denepaumnm OKyMeHT He aencTsyeT. [encteyeT
[OCT P 8.568-97. - lNpume4aHune n3rotoButenst 6asbl AaHHbIX.

[OCT 25336-82 lNocyna n obopyaoBaHue fabopaTopHble CTEKMSHHbIE. TuUnbl,
OCHOBHbIE€ NapaMeTpbl N pasmepbl

FOCT 27067-86 AMMOHMI poaaHUCTbIN. TexHUYeckne ycrnoBus

[OCT 27068-86 HaTtpuin cepHOBaTUCTOKUCNBIA (HaTpus Tuocynbgart) 5-
BOOHbIN. TeXHUYEeCKue yCrioBus

[OCT 27654-88 KocCTiOMbl XeHCkue Ons 3amTbl OT KUCHMOT. TexXHU4Yeckue
yCroBUsl

[OCT 29058-91 KocTioMbl >XEHCKue AOns 3awmTbl OT HETOKCUMHMHOW MbISN.
TexHn4eckne ycnosus

[OCT  29227-91 Mocyna  nabopatopHast  CTeKnsiHHas. [uneTku
rpagyupoBaHHble. HacTb 1. O6wme TpeboBaHus

[OCT 29228-91 [lMocyna nabopaTopHasa cTeknsHHada. vneTku rpagynpoBaHHbIe.
YacTb 2. NnuneTkn rpagynpoBaHHblie 6e3 YyCTaHOBIEHHOIO BPEMEHN OXMOAHUS



http://docs.cntd.ru/document/1200017527
http://docs.cntd.ru/document/1200017528
http://docs.cntd.ru/document/1200017430
http://docs.cntd.ru/document/1200017431
http://docs.cntd.ru/document/1200003132
http://docs.cntd.ru/document/1200029998
http://docs.cntd.ru/document/1200017541
http://docs.cntd.ru/document/1200007222
http://docs.cntd.ru/document/1200024080
http://docs.cntd.ru/document/1200017442
http://docs.cntd.ru/document/1200017443
http://docs.cntd.ru/document/1200017450
http://docs.cntd.ru/document/1200024081
http://docs.cntd.ru/document/1200007578
http://docs.cntd.ru/document/1200076726
http://docs.cntd.ru/document/1200017451
http://docs.cntd.ru/document/1200013291
http://docs.cntd.ru/document/1200003599
http://docs.cntd.ru/document/1200024082
http://docs.cntd.ru/document/1200017452
http://docs.cntd.ru/document/1200017453
http://docs.cntd.ru/document/1200019680
http://docs.cntd.ru/document/1200019687
http://docs.cntd.ru/document/1200024087
http://docs.cntd.ru/document/1200024088

[OCT 29230-91 lMocyna nabopaTopHasa cTeknsHHadA. vneTkn rpagyvpoBaHHbIE.
YacTb 4. luneTkn BbiAyBHbIE

[OCT 29251-91 T[locyna nabopatopHasi cTeknsHHas. bropetkn. Yactb 1.
O6wue TpeboBaHus

OCT 29252-91 lNocypa nabopatopHasa cTeknaHHas. bropeTkn. Yactbe 2. Obume
TpeboBaHus. bropeTkn 6€3 BpeMeHn oxunaaHus

OIEKTPOHHBIN TEKCT LOKYMEHTa

nogrotosneH 3A0 "Kogekc" n ceepeH no:

odomumanoHoe nsgaHue

M.: ToccTpoun Poccun, I'YT1 LM, 1998



http://docs.cntd.ru/document/1200024090
http://docs.cntd.ru/document/1200024091
http://docs.cntd.ru/document/1200024092

	2 Нормативные ссылки
	3 Термины и определения
	4 Методы химического анализа
	4.1 Общие положения
	4.2 Определение влаги
	4.3 Определение потери массы при прокаливании
	4.4 Определение диоксида кремния
	4.5 Определение оксидов железа и алюминия
	4.6 Определение оксидов кальция и магния
	4.7 Определение сульфатной и сульфидной серы
	Рисунок 1. Схема установки для определения содержания серы

	4.8 Определение оксидов калия и натрия
	4.9 Определение оксида железа двухвалентного
	4.10 Определение общего содержания хлоридов и легкорастворимых хлоридов
	4.11 Определение оксида марганца
	4.12 Определение диоксида титана
	4.13 Определение оксида хрома
	4.14 Определение оксида фосфора
	4.15 Определение суммы оксида и гидроксида кальция (свободной извести или свободного оксида кальция)

	ПРИЛОЖЕНИЕ А (информационное). Нормативные ссылки

