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TV 6-09-2166-77 10.2.1; 10.3.1

TV 6-09-2448-79 7.2.1;14.3.1
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TY 6-09-3835-77 10.3.1
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TV 6-09-3973-75 19.2.1
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HPB - 76/87 2.4

OCII - 72/87 2.4

HacTosmmii craHmapT pacnpocTpaHseTcss Ha IEMEHTHI, KJIWHKED,
CBHIPBEBBIE CMECH, MHHEpAJIbHbIC J00AaBKM W ChIPbE, MPUMCHSEMBIC B
LIEMEHTHOM IIPOU3BOJICTBE, U YCTAHABIMBACT HOPMbBI TOYHOCTH BBITIOJIHEHHS
AQHAJTM30B XMMUYECKOTO COCTaBa, & TAKXKE METOBI OINPEACICHUS MacCOBON
JIOJIH BIIATH, IOTEPU MPU MPOKAITHBAHUH, HEPACTBOPUMOTO OCTATKA, OKCHIOB
KpeMHHS, KA (B TOM YHCIe CBOOOJHOTO), MarHus, skeJe3a, aTlOMUHHS,
THUTaHa, CEPbl, Kallus, HATPHsI, MapraHia, xpoma, ¢ocdopa, Gapus, XIop-
HoHa, Top-uoHa (Janee - SICMEHTOB).

Jomyckaercst MpUMEHEHHE IPYTMX METOAOB aHalN3a, METPOJOTHYECKH
aTTECTOBAHHBIX M COOTBETCTBYIOIIMX HOPMAaM TOYHOCTH HACTOSAIIErO
cragiapra. [Ipu 3ToM ommOKa BOCHPOU3BOJUMOCTH METOJOB HE JOJDKHA
MIPEBBILIATH IBYX OIIMOOK ITOBTOPSIEMOCTH, YCTAHOBJICHHBIX B CTaHIApPTE LIS
COOTBETCTBYIOLINX JIEMEHTOB.

Ilossicuenus k TCPMHUHAM, IMPUMEHACMBIM B HACTOAIIEM CTaHAApTEC,
MPUBCACHBI B IPUJIOKCHUN 1.

1. O6mue TpedGoBanusA



1.1. Ot6op mpo6 mementa - o CT C3B 3477, orbop mpobd apyrux
MaTepualioB - B COOTBETCTBUM C HOPMATHBHO-TEXHUYECKOW WU
TEXHOJIOTUYECKOW JOKYMEHTAMEN Ha 3TH MaTepUabl.

1.2.  OroOpanHyro mpoOy Marepuana COKpAIAlOT HECKOJIbKUMHU
MIOCIIEI0BATENbHBIME KBAPTOBAaHUSMH JI0 25 T M INOJCYIIMBAIOT. TBepuble
3€PHUCTBIE MaTEpHAIbl TMPEIBAPUTEIHFHO H3MENbYAIOT B METAJUIMYECKOU
CTyIIKe 10 TOJHOTo mpoxoxkaeHus depe3 curo 05 mo I'OCT 6613, mocne
4€ro MarHuToM yJaaJjdroT MOIaBIINEC B Hp06y METAJNINYCCKUE YaCTUIIBI. He
JIOIycKaeTcsi 00padoTKa MarHUTOM, €CJIM MaTephall COJEPKUT MarHUTHBIC
MHUHEpaibl. JJanpHEHIINM KBapTOBAaHWEM OTOMPAIOT ISl aHAIH3a CPEIHION0
aHaJIMTHYECKyl0 mnpo0y Maccoit okomo 10 T, KOTOpYIH pacTuUparoT B
araToBOH, SIIMOBOM MM KOPYHZOBOM CTyNKE JO COCTOSIHHMA MyApHl (IIpH
KOHTPOJIFHOM ITPOCEWBAHMU Ipo0a JODKHA TIOJIHOCTHIO IPOXOANTH Yepes
cuto 008 mo T'OCT 6613).

IMoaroroBneHHy0 NPOOY XpaHAT B CTCKJISHHOM OFOKCE C HPUTEPTOU
KPBIIIKOM JIJTs 3aIIUATHI OT BO3JACHCTBHSI OKPYIKAIOIICH CPEIBL.

[lepen B3siTHEM HaBecKH MPoOy BBICYNIMBAIOT B CYMIHMIBHOM ImIKady 10
NOCTOSHHOM Macchl ipu TeMnepatype (110+5)°C (3a uckitoueHueM ciaydas,
KOTZa BBIIOJIHSIOT aHAIM3 110 ONPEJIEJICHHIO COJIEpXKaHUs BIIArn),
OXJIAXKTAIOT B SKCHKATOpE M TIIATEIhHO MEPEeMEIINBAIOT. Macca cuuTaercs
MTOCTOSTHHOM, €CIIM Pa3HOCTh JIBYX ITOCIIEOBATEIbHBIX B3BEIIMBAHUI IOCIE
cymku He mpesbimaer 0,0004 r. JlomyckaeTcsi MPOM3BOAUTH aHAIU3 U3
BO3/1yIIHO-CYXOH HaBECKHU C MOCIIETYIONINM IIEPECUETOM Ha CYyXYIO HaBECKy.
Maccy cyxoit HaBeckH (m) B TpaMMax BBIYHCIISIOT IO (opMyIie

m:mo-(1oo—x)’ )
100

e M 0 Macca HaBeCKM MaTepuaja B BO3AYLIHO-CYXOM
COCTOSIHUH, T
X - MaccoBas JOJs BJarM B Marepualie, ONpeleseHHas II0

pasz. 3, %.

1.3. Jlns B3BEeHIMBaHMS HABECOK B 3aBUCHUMOCTH OT JOMYyCKaeMoOn
MOTPENTHOCTH B3BEIIMBAHUA NPUMEHSIOT JabopaTOpHBIE BeChl OOIIEero
Ha3HaueHus 2-ro knacca To9HOCTH (Tuna BJIP-200 wim aHaIOTHYHBIE) WA
4-ro kmacca toyHoctu (tumna BJITK-500 wiam ananormunsie) no I'OCT
24104.

Maccy HaBeCOK aHAIM3UPYEMBIX MPOO, OCAAKOB B TPABHUMETPHUYECKHX
METOAAaX, UCXOJAHBIX BCHICCTB JJId MPUTOTOBJICHUA CTAHAAPTHBIX PACTBOPOB
B3BCIIUBAIOT C MOTpemHocThio He Oonee 0,0002 r, HABECOK HHIUKATOPOB
JUTS TIPUTOTOBJICHUS PaCTBOPOB M MHAMKATOPHBIX CMECEH - C TIOTPEIIHOCTHIO
He 6omee 0,001 r, HABECOK PEaKTUBOB JJIsl IIPUTOTOBJICHUS THTPOBAHHBIX H
BCIIOMOT'aTeJILHBIX PAaCTBOPOB - ¢ MorpeurHoctsio He 6onee 0,01 T, a ruiaBHen
- ¢ IOTrpenHoCTEIo He Oonee 0,1 T.

1.4. JIns mpoBeaeHus aHaiW3a IPHMEHSIOT MEpHYI0 JTabopaTOpHYIO
nocyny He Hmke 2-ro kmacca ToyHoctd mo ['OCT 20292 (Oroperkw,
munietk) u ['OCT 1770 (umnmHzapbl, MEH3YpKH, KOJOBI), a TaKxke
CTEKJSIHHYIO TOCyZRy (CTakaHbl, KOJOBI KOHHYECKHE, BOPOHKH KOHHUYECKHE,
skcukaropsl u ap.) no 'OCT 25336, dhapdoposyro nocyny u 06opyoBaHHE



(TUrNHM, TOA0YKH, BCTAaBKU I IKCHKATOpoB U 1p.) no 'OCT 9147, turnu u
yammkn w3 twatmEel 1o [OCT 6563, 0e3301bHBIC  (GWIBTPEl 1O
COOTBETCTBYIOIIEH HOpMAaTHBHO-TeXHIYeCKON mokymeHTanuu (HTT).

Jonyckaercs IpUMEHEHUE AaHAJOTMYHOM MMIIOPTHOM IOCYIbl U
MaTepUalloB.

1.5. JIng IpUrOTOBIEHUS PACTBOPOB U IIPOBEACHUS aHAIU30B IPHMEHSIOT
peaKkTUBBl HE HIKE 4Y.1.a., €CIM HE yKa3zaHa WHas KiacCUpHKauus, H
JUCTUILTUPOBAHHYIO BOAYy, KOTOpas noikHa coorBeTcTBoBaTh OCT 6709 B
4acTh TpeOOBaHH K MacCOBOH J0Jie HOHOB XJIOPa M KaJbLHSL.

1.6. JIns npokaJiMBaHMs ¥ CILIABJICHHMS HABECOK aHAIU3UPYEMBIX MPOO C
IUTaBHSAMH NPUMEHSIOT My(enbHble 1a00paTOpHBIE NIEKTPONEYN WM T1e4H
AHAJIOTHYHOTO THIIA ¢ TeMIepaTypoi Harpesa g0 1100°C.

Jis cyluky MarepualloB B BO3IYIUHOM CpEJE UCIOJB3YIOT CYIIMJIbHBIC
mKadbl ¢ TEPMOPETYIISTOPOM.

Jns  mpoBeneHHWs AHAIM30B  HCIONB3YIOT 3JIEKTPUUECKHE IUINTKH,
HecyaHble M BOJSTHBIE OaHU, TEPMOMETPBI, MATHUTHBIE MEIIAIKH, TUTPATOPBI,
(hOTO3NEKTPOTUTPUMETPBI, HOHOMEPHI, pH-MeTpHI, TIaMeHHbIe (POTOMETPHI,
KOHIIEHTPALMOHHbIE ()OTONIEKTPOKOIOPUMETPHI.

1.7. TlpumeHnsieMble cpencTBa aHaluM3a JOJDKHBI COOTBETCTBOBATH
TpeboBanusam HT] Ha HEX.

1.8. IlpumensieMble cpencTBa M3MEPEHUH MOJKHBI OBITH ITOBEPEHEBI, a
obopynoBanue arrecroBano o I'OCT 8.326.

1.9. KoHueHTpaluo pacTBOpa BEIPAKAIOT:

MaccOBOM JI0JIeM B INpPOLIEHTax, YMCIEHHO PABHOW Macce BELleCTBa B
rpammax B 100 r pacTBopa;

MaccOBOH KOHILIEHTpaIueld B rpaMMax Ha KyOHUYECKHH AEIUMETp WIN
rpamMMax Ha KyOUYecKHi CAaHTHMETP;

MOJISIPHOHM KOHIICHTpAIHEH BEIIECTBA B MOJISAX Ha KYOHMUYECKUH JEIIIMETP
M);

MOJ'ISIpHOﬁ KOHHeHTpaHHeﬁ BCIICCTBA JOKBHBAJICHTA B MOJIIX Ha

KyOMUYECKHI JeIMETp H ;

COOTHOIIIEHHEM OOBEMHBIX YacTel (Hampumep, 1:2), Tae mepBble Yucia
O3Ha4YalOT OOBEMHBIE YACTH KOHIEHTPHUPOBAHHOM KHCIIOTHI WM HHOTO
peakTHBa, a BTOphIC - OOBEMHBIC YaCTH BOJABI (€CIM HE yKa3aH Ipyroi
PpacTBOPHTEIND).

1.10. [lomyckaeTcss mMOCJIENOBAaTENbHOE OMNpeAeieHue HECKOJBbKUX
JJIEMEHTOB W3 OJHOW HAaBECKH, IICPCBEICHHOW B pacTBOp, OTOMpas
IMKBOTHBIE YacTH pacTBopa. Cxema CHCTeMaTHYeCKOro aHaiu3a IeMEeHTa
MIpUBeJ/icHa B TIPHIOKEHUH 2.

1.11. MaccoByr0 KOHLEHTPAalUUI CTaHIAPTHBIX pPACTBOPOB, a TaKKeE
THUTPAaHTa IO OINpPEACISIEMOMY NIEMEHTY (Jajiee - THUTP) W COOTHOIICHHE
00BEMOB PACTBOPOB (B THTPUMETPUUYECKUX METOJAaX) PACCUHUTHIBAIOT Kak
cpenHee apu(MeTHUECKOe 10 pe3yjbTaTaM He MeHee TpeX IapajlielbHbIX
omnpeneneHuil. Pacuer mpoBoAsT 10 4ETBEPTOro 3HAYAIETO 3HAKA.



1.12. JIns KOHTPOIS MHOTrPEIIHOCTU PE3YyJbTaTOB aHaIM3a MCIOJB3YHOT
nsrotoBieHHele B cootBerctBuM ¢ ['OCT 8.531 m T'OCT 8315 m
arrecroBanHble B coorBeTcTBHM ¢ 'OCT 8.316 u TOCT 8.532 cranmapTHbIe
00pa3ipl COCTaBa BEIIECTBA U MAaTEPUAIOB: TOCYaPCTBEHHBIE U OTPACIIEBbIC
cranaaprtasle oopasipl ('CO u OCO), cranmapTHbie 00pa3Lbl NPEATIPUITHN
(COII). Ilpu sTOM pe3ynbTaT aHalM3a CTAaHAAPTHOTO o0pas3la CUYHTAIOT
yZIOBIIETBOPHUTENBHBIM, €CIIH CpeJHEE apu(METHUECKOE IBYX MapaIeIbHbBIX
OIPE/ICTICHUI OTJIMYAeTCsi OT aTTEeCTOBAHHOIO 3HAYEHWSI MAacCOBOHM 0NN
oIpeziesieMoro aneMeHTa He Oosee yeM Ha 0,7 OMMOKH TOBTOPSEMOCTH,
YCTaHOBJICHHOW B CTaHJIapTe AJIsl COOTBETCTBYIOIIETO HJIEMEHTA.

1.13. MaccoByto J0JIt0 3JIEMCHTOB B aHAIU3UPYEMOU MPOOE OMPEaCIIIOT
MapajuieIbHO B JIBYX HaBECKaX. 3a pe3ysbTaT aHAIN3a MPUHUMAKOT CpEIHEe
apu(MeTHYeCKOe JIBYX MapauIe/IbHbIX OMpPEICICHHA.

1.14. B xauecTBe HOPM TOYHOCTH (METPOJIOTHUECKHX XapaKTEPHCTHK)
OIIpENIEIEHUE COEPKAHMSI JIEMEHTA UCTIONB3YIOT:

OIMOKY TMOBTOPSIEMOCTH, XapaKTEPU3YIOUIYI0 BO3MOXHBIE PACXOXKICHUS
MEXIy pe3ysibTaTaMH aHalli3a OJHOro o0pasia, IOJyYEeHHBIMH OJHUM
7a0OpaHTOM TIPH HCIOJIB30BaHMM OJHOTO METO/a, OJHOM M TOH ke
annapaTypbl ¥ pEaKTUBOB U 32 BO3MOKHO 00Jiee KOPOTKHUH CPOK;

OWMOKY  BOCIPOW3BOJUMOCTH,  XapaKTEpU3YyIOUIYl0  BO3MOXKHBIC
pacxXoXIeHUS ~ MEXAY  pe3yJbTaTaMM  aHaiu3a OJHOro  oOpasia,
MOJTYYEHHBIMA TP HCIOJNB30BAHMM OJHOTO METOJla, HO B pasHbIX
nabopaTopyaxX, pasHbIMH Ja0OpaHTaMH W C MCHOJIB30BAaHHEM DAa3HOM
annapaTypbl U peakTHBOB;

PacXoKIeHHUE MEKAY MapaUIeTIbHBIME OTPEICICHUIMH.

1.14.1. JIns BBIYKCIICHHS ONIMOKH IOBTOPSCMOCTH  HCIIOJB3YIOT
pe3yabTaThl MapajUlesIbHbIX OMNpeIeeHU MaccOBOM JIOJIM 3JEMEHTOB,
BEITIOJTHEHHBIX B TAaHHOH TabopaTopu 3a mociieanee BpeMs. Mcrmons3yioT He

MeHee 20 map pe3ynbTaToB NapaJlIeIbHBIX ONPEACICHUN.

CpenHiolo KBaJpaTH4ecKylo (CTaHIApTHYIO) OIIMOKY ITOBTOPSEMOCTH
(St) BBUmCHAIOT IO hopMyIIe

S, =0,886R, (2)

ﬁ - cpemHHM pa3Max IO BCEM IapaM  IapauieIbHBIX
rue .
A OIIpeIeNICHUH.

Cpennuii pasmax (R) BBIYHCIISIOT 110 popmyite

R==, (3)

e R a0COJIIOTHOE 3HAYCHUE PA3HOCTH MEXAY pe3ysibTaTtaMu i-i
i .
- Tapsl HapayieNbHBIX ONpeaeieHnH (pa3max);



n "~ oblee uKMCIIO Map aHAIN30B (n > 20)

Pazmax (Rl ) BBIYHCIISIIOT 110 (hopmyIie

Ry = X3 — Xy, (4)

X X H: - COOTBETCTBEHHO pe3ynbTaTel l-ro u 2-ro
TAC AAq H 21 ompefeneHnss B i-i  mape  mapamielabHBIX
aHAJM30B.

1.14.2. i BBYMCIEHUS OMIMOKA BOCIPOU3BOAMMOCTH BBITIOTHSIOT
aHaJIM3bl  OJHOTO  TIHIATENbHO  YCPEAHEHHOro o0pa3lna B pa3HbIX
J1a00PATOPHUSIX WK B OJHOI, HO pa3HBIMH JJAOOPaHTAMHU U C UCIIOIH30BAHUEM
Pa3HOI anmmapaTryphl U peakTUBOB.

OmmubKy BOCIPOU3BOAUTEIEHOCTH (S B )BbltmcnﬂmT o hopmyiie

n

> (X -X)

S, == , 5
g — (5)

e Xi - pesynbTar i-ro OTAENIbHOIO aHAJIN3a;

CPemHUI pe3ysIbTaT aHAIN3a 110 BCEM JaHHBIM;

X
n - YHCJIO aHAJIU30B (n 2 20)

1.143. Jlna OIEeHKM TPaBWIBHOCTH  MPOBEACHHUS  E€IWHUYHOTO

OTpEJICNICHUs]  HCIONB3YIOT PACXOXKIEHUE MEXAY JABYMs (n = 2)

napajijicJibHbIMU OIpeaACICHUAMN (R max ) npu ﬂOBepHTeHbHOﬁ

BepOsITHOCTH 95%, KOTOPOE BHIYUCIISIOT 1O (hopmyJie

2S
R =_N _
max n

3HaueHus Sn u Rmax AJI1 COOTBECTCTBYIOLICTO METOAA 3aBUCAT OT

14S ., (6)

MacCcOBOH  JONM  ONPEAENseMOro  3JIeMEHTa M YCTaHaBJIMBAIOTCS
nuddepeHnpoBaHHO AJ1sl KOHKPETHOTO HHTEPBAJIA €r0 COJIEPIKAHMSL.

[Ipn monagaHuM pe3ynbTaTOB MapaIeIbHBIX ONPENEIEHUH B CMEXHBIC
MHTEPBAIbl COACPKAHUS OIPENENIEMOTO 3JIEMEHTa Rmax JUIsL JTaHHOTO

aHaIM3a TPUHAMAIOT Kak cpeaHee apu(METHYECKOe 3HAYCHHE BEIWYHMH
PACXOXKICHUM, YCTAHOBIEHHBIX I 3TUX HHTEPBAJIOB.



1.15. B cayuae, ecnu cootBercTBytonieir HT/ ycranoBieHo npeneiabHoOe
3HAYEHHE JUIsl ONPENENIIEMOT0 3JIEMEHTa, a MOJyYEeHHbBIH pe3yabTaT aHaIu3a
OTJINYaeTCs OT 3TOr0 NPENeNHbHOrO 3HAYCHUs MEHee 4YeM Ha BeJIMYHMHY
OLIMOKHU IIOBTOPSIEMOCTH, CIIEAyeT IPOM3BECTU IIOBTOPHBIN aHAIN3 HE MEeHee
4YeM M3 TPEX HaBECOK. 32 OKOHYATENbHBIH pe3yJbTaT NPUHUMAIOT CpeaHee
apu(METHYECKOE ITHUX OTPECTICHUH.

Ecimn mpenensHOE 3HAYCHHWE YCTAHOBIEHO I CYMMBI AJIEMEHTOB, TO
OTJIMYUE TIOJIyYEHHOTO pe3ysbTaTa ONpeAeleHUuss 3TO CyMMBI OT
MIPEAEIbHOrO 3HAYEHHUs] OLEHMBAIOT MO CyMME OIIMOOK IOBTOPSIEMOCTH,
YCTaHOBIICHHBIX ISl DJIEMEHTOB, YMHOKEHHBIX Ha COOTBETCTBYIOIIYIO JIOIEO
3JIEMEHTOB B TIOJIYYEHHOU CyMMe.

1.16. Ilpu TekyleM KOHTpOJE MaTEpHUaJOB MPOU3BOJCTBA LIEMEHTA
JIOITyCKAeTCs HE BBIMOJHATH MMAPaUICNBbHBIX OIpPENSICHUN IS KakIoro
agamm3a. B 3ToM ciydae ans  KOHTpOJS TOTPEIIHOCTH — aHaln3a
napajuleNibHbIe OmpeaeNeHus: (M3 JBYX HAaBECOK) CIEAYyeT BBINOJHATH He
MeHee yeM it 10% aHanu3upyeMbIx mpo0.

1.17. Ilpum npuMeHEHHH QHU3UKO-XMMHUYECKAX METOJOB aHAIIN3a,
HarpuMmep, GpOoTOdIEKTPOKOIOPUMETPHYECKOTO, CIIEKTPOPOTOMETPUIECKOTO,
ATOMHO-3MHCCHOHHOTO, aTOMHO-a0COpPOIIMOHHOTO W JAp., TpPeOyIOIMX
NOCTPOCHUST  TIPagyHpOBOYHBIX  TpadukoB, rpaduku  CTPOSAT B
NPSAMOYTOJIBHBIX KoopaumHatax. Ha ocu abcuuce OTKIaABIBAalOT MacCy
ompenesieMoro 3jieMeHra (r, Mr) wid MaccoByro noiwo (%), a Ha ocu
OpAMHAT - COOTBETCTBYIOIIMI aHAJMTHUCCKMH CHUTHAJ (ONTHYECKYIO
IUIOTHOCTbB, CHILYy TOKa U JIp.).

s moctpoenus rpadukoB ucnoiib3yioT I'CO mwiu OCO cocTaBa BelecTs
¥ MaTepHajoB, U3 KOTOPBIX TOTOBAT rPagyupOBOYHBIC pacTBOPHI. Crocob u
YCIIOBUSI TIOCTPOCHUSI TPadUKOB yKa3aHbl B COOTBETCTBYIOIIMX pa3jeiiax
CTaHjapra.

I'paduk cTposAT He MeHee dYeM 10 IATH TOYKaM, HOIYYCHHBIM
TIEPEBE/ICHUEM B PACTBOP PA3IMYAIONINXCS 110 MACCE HABECOK CTaHJapTHOTO
obpasna. Touku paBHOMEPHO pacHpenelsifoT M0 JHANa3oHy H3MEPEHHH.
MuHMMaNIbHYI0 ¥ MaKCHUMalbHYI0 HABECKH PACCUUTHIBAIOT TaKUM 00pa3oM,
4yToOBI OOECHeunTh Bech HEOOXOAMMBIM Juana3oH u3MepeHud. Kaxiyro
TOYKY HaXOJAT KaK CpeaHee apupMeTHIECKoe 3HaUCHNE HE MEHEE YeM Tpex
napaJiyieNIbHbIX onpeneneHuid. He nomyckaercs CTpOUTh IpaayUupOBOYHBIN
rpaMK METOIOM 3KCTPATIOISILIUH.

HpI/I HCIOJIb30BAaHUM AJIUKBOTHBIX 4YacTei MacCCOBYIO HOJIO 3JICMCHTA

(X3 ) B IPOLIEHTaX BBIYMCIISIOT 110 hopmyie

m, -V
5 = ! -100, (7)
m -V, -1000
roe M - Macca HaBeCKH 00pasma, MT;
m1 - Macca JJICMEHTAa B AITMKBOTHOM 4yacTHu pacTBoOpa,

orpeJieNIeHHast 110 TPayupOBOYHOMY IpaduKy, MT;

V - o0wwuit 00beM HCXOIHOTO pacTBOpa, Ky0.cM;



V1 - AJIMKBOTHAA 4aCTb UCXOAHOI'O pacTBOpa, KY6.CM.

1.18. Ilpu BHIIONHEHWsI aHaIW3a HABECKy AaHAJIM3HPYEMOH TPOOHI,
pa3BelleHHE M QIUKBOTHBIE YAacTH IPUHUMAIOT TaKHUMH JKe, KaKk IpH
U3TOTOBJICHUH OCHOBHOTO I'PaJlyHpOBOYHOIO pacTBOpA.

B cirydae H606XO,I[I/IMOCTI/I U3MCHCHUS HABECKHU, Pa3BCACHUA WA
AJIMKBOTHOM YacTH II0 CPaBHCHUIO C YCIIOBUAMHU MPUTOTOBJIIEHHUSA OCHOBHOT'O

rPagyHpPOBOYHOTO PACTBOPA MACCOBYIO JIOJIFO 3JIEMCHTA (X 3 ) B NPOLIEHTaxX

BBIYHCIIAIOT IO (hopMyie

X

Xg =)
° K, Ky Ky

(8)

roe X - MaccoBas J0JIs DJIEMEHTa, HalJIeHHas 110 rPagyHpOBOYHOMY
rpauky, %;
K 1 - OTHOIIGHHE HABECKU aHAJIM3MpyeMoro obOpasla K HaBeckKe

OCHOBHOT'O I'palypOBOYHOTO pacTBOPA;

K 2 - OTHOIIEHHE pa3BEACHUS OCHOBHOIO TIPagyHPOBOYHOIO
pacTBOpa K pa3BENCHUIO AaHATU3UPYEMOTO PACTBOPA;

K 3 - OTHOIIEHHE AJIMKBOTHOM YacTH aHAJIM3UPYEMOro pacTBOpa K
AJIMKBOTHOW 4acTH OCHOBHOT'O I'PayHUPOBOYHOTO PacTBOpA.

IIpu npsiMmoM (OTOKOJOPHUMETPUYECKOM aHAIKM3E¢ BBOJST IONPABKY Ha
M3MCHEHHE YCIOBHH ()OTOMETPHPOBAHUS IO CPAaBHECHHIO C YCIIOBHSIMH
rpagyupoBKu. [lIs 3TOTO OMHOBPEMEHHO C aHAITU3UPYEMBIM 00pa3oM
HM3MEPSIIOT ONTHYECKYIO IIOTHOCTH BHOBH IPUTOTOBJIEHHOTO OKPAIIEHHOTO
IpagyupoOBOYHOIO pacTBopa. M3mMepeHHe ONTHYECKOM IUIOTHOCTH pacTBOpa
BEIIIOJIHAIOT ¢ TorpemHocTteio He Oomee 0,002, IlompaBky BHOCAT C
00paTHBIM 3HAKOM, TO €CTh, €CJIA ONTHYECKAs IJIOTHOCTh TPagyHpOBOYHOTO
pacTBOpa yBeNIWYHMIIACh HA HECKOJBKO €IUHMII, TO 3TO 3HAYCHHWE OTHUMAIOT
OT ONTHUYECKOW IUIOTHOCTH aHAIM3UPyeMOoro pactBopa u Haobopor. ITocie
BBCJICHHS IIOTPABKU HAXOJAT IO TpadUKy HCKOMYK MACCOBYIO JIOIIO
JJIEMEHTA.

1.19. Ilpu maccoBoii paboTe, €CIM HMECTCS JIMHCHHAs 3aBHCUMOCTh
MEXJy MCKOMOW MAacCCOBOHM JIIOJICH 3JIeMeHTa XS U COOTBETCTBYIOIIUM

AQHATUTMYECKHUM  CHUTHAJOM  (ONTHYECKOHl  IUIOTHOCTBIO  pacTBOpa,
WHTEHCUBHOCTBIO M3JIy4YEHUs, CWJIOHW TOKa M T. II.), PEKOMEHIyeTcs
COCTaBIIATH KATHOPOBOYHOE YpaBHEHHE

X5 =C+b(Ys -Y), (9)

e Cu Y - COOTBETCTBEHHO MaccoBas JOJs  ONPEAeNsieMOro
3JIEeMEHTa B OCHOBHOM TIPaJlyMpOBOYHOM pacTBOpeE



(oOpasiie) U ero aHAIMTHYSCKUI CUTHAT,
Y 3 - QHATUTHYECKHI CUTHAT aHATU3UPYEMOTO SJIEMEHTA,;

b - yraoBoit K03()(PUIUEHT TpagyupOBOYHON MPSIMON MIIH
KaIUOpOBOYHBIH  (pakTOp, 3HAYeHHEe  KOTOPOro,
YUUTBIBass OJIM30CTh KalMOPOBOYHOTO YypaBHEHHS K
YPaBHEHHIO MaTeMaTHYECKOH perpeccuu, BBIYHCIISIOT
o hopMynam:

- i%:(Xi -X )
S0,-vF

(10)

e Xi“ Yi - COOTBETCTBEHHO MAcCOBAs JIOJA  ONPE/EIIEMOTO
JNMIEMEHTa B  I-M  TPAJyHMPOBOYHOM  PacTBOPE
(oOpa3siie) u ero aHATUTUIECKUI CUTHAT,

V - COOTBETCTBEHHO cpenHHe apugMeTHIecKre
3HAYEHHA  MACCOBBIX  JIOJIEH  ONpPENEIsIeMOro
JIEMEHTa B N-M PAAY T'PagyHpOBOYHBIX PACTBOPOB
(00pas31oB) U UX aHAJTMTUYECKUX CUTHAIIOB

XI
=

nin
(¢)
X
b=2x, (11)
Oy
rie GX u Gy - COOTBECTCTBCHHO CpCZ[HI/Ie KBa,HpaTI/IquKI/Ie

OTKJIOHEHHSI MAacCOBBIX JOJeHl W aHaJIHTHIECKHX
CHTHAJIOB B HCIIOJIb30BAHHOM PSIAy TPaxyHpPOBOYHBIX
pacTBOpoB (00pasIioB).

[IpaBHIBHOCTE COCTaBIIEHUS (JIMHEHHOCTH) KAaIHOPOBOYHOTO ypaBHEHHUS

IPOBEPAIOT, MOJCTABIAA B HErO0 H3MEPEHHBIE AHAIUTUYECKHUE CHUTHAJIBI,
TIOJTy4E€HHbIE Ha IPalynpOBOYHBIX pacTBOpax (00pasuax).

1.20. Jlns ymoOcTBa pacdeTroB MO TpagyHpOBOYHBIM TpaduKkaMm HIH Ha
OCHOBaHHMM JaHHBIX, TIIOJIy4YEHHBIX W3 KaJIMOPOBOUYHBIX ypaBHEHHH,
COCTABJISIFOT COOTBETCTBYFOIUE TAOIHIIEL.

1.21. Tlpu ucnosb3oBaHuK (HOTOKOJOPUMETPHUECKOTO METOAA aHAIN3a
1A OTIPEACIICHUA BBICOKHX KOHIJ,eHTpaIlI/lﬁ 3JIEMCHTA C LECJIbIO YMCHBIICHUA
MTOTPEITHOCTH aHaIm3a MIPOBOJIAT mudepeHIraIbHOe
(hOTOKOJIOPUMETPUPOBAHUE, OCHOBAHHOEC HA HW3MEPEHHUH  ONTHYECKOU
IUIOTHOCTH  aHAJIM3UPYEMOTO  PacTBOpPa  OTHOCHUTENBHO  ONTHYECKOU



IUIOTHOCTH PacTBOpa CTaHIAPTHOTO oOpa3la C M3BECTHOW KOHLEHTpaluen
OIPENENSIEMOr0 SIEMEHTA.

OOsi3aTeNbHBIM ~ YCIIOBHEM 3TOTO METOAA SBIISETCS HCIIOJIb30BaHHE
paBHOLIEHHI)IX KIOBECT, UTO HpOBepﬂIOT nonyquMeM OﬂMHaKOBOﬁ OHTPI'-ICCKOﬁ
IUIOTHOCTH TPH M3MEPEHHH OJHOTO M TOTO € OKPAIICHHOTO PacTBOpa B
00enx KIoBeTax.

1.22. MaccoBast 107151 ONpeAensieMoro 3JIeMEHTa HE JOJKHA OTIMYaThCs
OT MacCOBOM JIOJIM ATOTO K€ JJIEMEHTa B OCHOBHOM pacTBOpE NPH MPSIMOM
(dotomerpupoBannu Oonee yeM B 1,5 paza, a mpu muddepeHInaTsHOM -
6onee uem B 1,2 paza. Ilpu HapymieHHH 3TOTO yCIOBHS MEHSIOT HaBECKY,
pa3BE€ACHUC WM AJIMKBOTHYIO YaCTb AHAJIU3UPYEMOI'0 HJIM CTAHAAPTHOI'O
oOpa3ia.

1.23. TIpoBepky rpaayHpoBOYHBIX TPa(UKOB MO CTAHIAAPTHBIM 00pa3lam
HPOBOJIAT IIEPUOANYECKH, HE Pexe OTHOTO pa3a B MOIYTroJue, a TAKkXKe Iocie
KaXJIOT'0 PEMOHTa HCIO0JIb3YEMBIX TPHOOPOB.

1.24. Ilpu BBIIOJTHEHUH aHATIN3a PEKOMEHIYETCSI MapajuIeIbHO MMPOBOANUTE
XOJIOCTOM ONIBIT JJI1 y4yeTa 3arps3HEHUN PEaKTUBOB, AMCTULUIMPOBAHHOMN
BOJIBI U JIP.

1.25. Ins ocymiecTBIEHHS TEKYIIEro KOHTPOJIS NMPOWU3BOICTBA LIEMEHTA
JIOTYCKaeTCsT MPUMEHEHHWE PEHTTeHOCIEKTPAIbHOIO METOJIa OIpeaAesieHUs
9JIEMEHTOB, TPUBEACHHOrO B mpmioxenud 3. [lpum 3TOM ommOka
MOBTOPSIEMOCTH W PACXOXKICHHE MEXIy pe3ylbTaTaMi IIapauieIbHBIX
OTpeNeIeHnii He [JOJDKHBI TPEBBIIIATh 3HAYCHWH, YCTAaHOBICHHBIX B
CTaHAapTe JJi1 COOTBETCTBYIOIIUX DJIEMEHTOB. ATTECTOBAaHHBIC 3HAYCHHUS
MaccoBbIX goieit asnementoB B COII, ucnonb3yemblx [Uisl MOCTPOSHUS
TpagyupOBOYHOTO TpaduKa, pacCUMTHIBAIOT Ha OCHOBAHWW JTaHHBIX
MeXJ1ab0paTOPHON aTTECTAallMH, BHIIOJHEHHONW JabopaTopuell mpeanpusaTus
U TOJIOBHOI! (6a30B0i1) opraHu3aiyell o CTaHgapTH3aHH.

2. TpeGoBaHusi 6€30MaCHOCTH

2.1. JlaGoparopHble TOMELICHUsS, B KOTOPBIX BBINOJHSIOT PadOTHI MO
OIIPEJICTICHNUIO XUMHYECKOTO COCTaBa IIEMEHTa M MaTepHalIoB IIEMEHTHOTO
MIPOU3BOJICTBA, JIOJDKHBI OBITH 000PYJOBaHBI BEHTWISIIMOHHBIMU CHCTEMaMH
o 'OCT 12.4.021.

2.2. Tlpm »bKcmiayaranuy BJIEKTPOYCTAaHOBOK W BIIEKTPOIPUOOPOB,
UCIIOJIB3YEeMbIX B TIPOLECCE aHaIM3a, JOJDKHBI BBINONHATHCSA IIPaBHIIA
anekrpobesonacHocTH mo 'OCT 12.1.019.

2.3. [Ipu paboTe ¢ KUCIOTaMU W INEIOYaMHU JTOJDKHBI OBITH COOJFOJICHBI
mpaBmiIa 0€30MacHOCTH, ACHCTBYIONINE B XUMUICCKHUX JTaO0PaTOPHUIX.

2.4, Tlpu sKcIUTyaTalid yCTaHOBOK C HMOHU3UPYIOIIMMHU HCTOYHUKAMHU
W3ITyYCHUS (peHTreHOCIeKTpabHAasI anmnaparypa) crenyer
PYKOBOJACTBOBAThCSL TPEOOBAHMSAMH HOPM pAIHAIMOHHON 0€30MacHOCTH
HPB-76/87 u ocHoBHBIME canuTapHbIMU paBuiiamu OCII-72/87.

2.5. Tlpu paboTe ¢ TOPIOYMMHU M B3PHIBOOIIACHBIMHU BEIIECTBAMHU JTOJKHBI
cobmromaTees TpeboBanus OezonmacHocTd B coorBerctBun ¢ [OCT 12.1.010.

2.6. Ilpu pabote ¢ ra3oBbIMH ycTaHOBKamu pykoBoactBytorcs ['OCT



12.2.008 wu mpaBwiamu  OE30MACHOCTH B  Ta30BOM  XO3SHCTBE,
yrBepxkaeHHbIME ['ocroprexnaazopom CCCP.

2.7. Ilpu pabote ¢ BpeAHBIMH W SJOBUTHIMH BEIIECTBAMH HEOOXOIMMO
npuMmeHsaTh cpeactBa 3anmtel o ['OCT 12.4.004, wuHIuBuayaibHBIE
cpenctea 3amuthl (pecrmparopsl 1o [OCT 12.4.011 wim T'OCT 12.4.028,
pesuHoBEIe iepuatku mo ['OCT 12.4.103, omexmy o 'OCT 27654 u TOCT
29058).

3. OnpeneJieHue BJaru

3.1. OmmnOKa MOBTOPSEMOCTH M PACXOXKIEHHS MEXAY pe3yJbTaTaMu
MapaJuIeIBHBIX OMPECIICHIA HEe JTOJDKHBI TIPEBBIIIATh COOTBETCTBEHHO +0,07
u 0,10% mnpu maccoBoii gone Buaru ao 1,0%; +0,10 u 0,15% mpu Goxee
BBICOKOM MAacCOBOM J10JI€ BJIaru.

3.2. 'paBUMETPUYECKUN METO]

3.2.1. CpenctBa aHanusza

Beck mabopaTopHbIe 001IeT0 Ha3HAYCHHS.

Ikad cynmibHbINA.

3.2.2. [IpoBeneHue aHain3a

Hagecky npoObl Maccoii 1 I HOMENaloT B MPeBaApUTEIBLHO BBICYIIEHHBIN
JI0 TIOCTOSIHHOW MacChl OFOKC, CTaBSAT B CYIIMJIBHBIN IIKad) HArpeThiil 10
temriepatypbl (110+5)°C, cymar 1,5-2 4. BpIHUMaOT W3 CyIIMIBHOTO
mKada, OXJIAKIAIOT B SKCHKATOpPE M B3BEUIMBAIOT. [lepen B3BEIIMBaHHEM
KpBIIIKY OIOKCa MIPUOTKPBHIBAIOT M OBICTPO 3aKPHIBAIOT. BrICymmBaHUe,
OXJIQKIEHUE W B3BEUIMBAHUE MOBTOPSIOT JI0 TE€X MOP, MOKA Pa3HUIA MEXY
JIBYMS TTOCTICTYFOIIUMHE B3BeIBaHusIMu Oynet He Oonee 0,0004 r. Eciu pu
MTOBTOPHOM BBICYIIMBAHMHM Macca HAaBECKH YBEIWYHTCS, TO IS pacdeTa

MIPUMEHSIOT Maccy, IPEAIECTBYIOILYIO €€ YBETUICHHIO.

[IpoOy rurmca ¥ THIICOTIMHO3EMHUCTOTO IEMEHTA CYIIAT MPH TeMIIepaType
50-60 rpaxn.C.

3.2.3. O6paboTKa pe3ysIbTaTOB

MaccoByro J0II0 BiIaru (X) B IIPOLIEHTAX BBIYHCIIAIOT 1O (hopMyIie

(my —m,)-100
m, ’

(12)

rae My - Macca HaBeCKH ¢ OIOKCOM JI0 CYIILIKH, T

m 2 - Macca HaBEeCKH ¢ OFOKCOM I10Ce CYUIKH, T;



my - Macca HaBeCKH MpOOBI, T.

4. OnpeneieHue MOTEPU MACCHI TPU MPOKAJIMBAHUHT

4.1. OmmbKa INOBTOPSEMOCTH W PACXOXKAECHHE MEXIY pe3yJbTaTaMu
TMapaJuUIENbHBIX ONPEIeNICHNI He OJDKHBI IPEBBIIATh COOTBETCTBEHHO +0,07
n 0,10% npu morepe maccel pu npokanusaHuy 10 1% (Ho He meHee 0,5%);
+0,15 u 0,20% npu Gosree BBICOKOW MOTEPE MACCH PU MPOKATHBAHUH (HO
He 6onee 45%).

4.2 I'paBUMETPUIECCKHNA METOX

4.2.1. Cpencrpa aHanmu3za

Becrr mabopaTtopHbIie 001IeT0 Ha3HAYCHHS.
[eus mydenbHas.

4.2.2. TlpoBeneHne aHamu3a

Hagecky npo0b1 maccoit 1 1, BeicynieHHyto npu temneparype 105 - 115
rpan.C, mOMEmaroT B IPEIBAPUTENIFHO TPOKAICHHBIH M B3BEIICHHBIN
IDTATHHOBEIA WiH (papOpOBEIi TUTENb U HATPEBAIOT B My(QeIbHON TIeUH, Te
BeiepkuBaloT 30 mmH mpu  Temmeparype 950-1000 rpan.C, 3artem
OXJIQXKIAIOT B OKCHKATOpE M B3BEIIMBAIOT. [IpokanuBaHie MOBTOPSIOT MpPU
TOM K€ TEMIIEpaType /10 MOTy4YEHHs IIOCTOSIHHONW MAacChl.

Ipn OIpe/ieNICHUH MOTEPH Macchl pu NPOKaINBaHUH
IUTAKONOPTJIAH/EMEHTa, IIIaKa, 30Jbl HABECKY aHAIU3UPYEeMOH HpoObI
BBIJICP)KMBAIOT B My(esnbHOH neun npu Temneparype 950-1000 rpan.C B
TedyeHHe 1-2 MMH M NpOKalIMBaHHE MOBTOPSIOT 1O  IOJyYCHHS
MHHHMAJIBHOTO 3HAYEHHSI MACCHI.

B wmarepnanax, cozpepXalmiMX OpraHHYECKHE COEIUHEHHs, a TaKkKe
KPHCTAJUIM3AIIMOHHYIO ~ BOAY, OIpEAENEHHE TOTEpH  Macchl  IpH
MPOKaJMBaHUU HauMHAIOT mpu Temmeparype 400-500°C, npokanuBas npoly
J10 TIOCTOSIHHOM MacCCBl.

4.2.3. O6paboTKa pe3yIbpTaTOB

HOT@p}O MAcCChI IPpU NPOKaJIMBAHUN (X n.n.n ) B NPOUCHTAX BBIYUCIAIOT

o ¢opmyiie

X _ (my—mjy)-100

(13)

n.n.n m
re m1 - Macca HaBECKHU C TUTJIEM 0 IMPOKaJIMBaHUS, T
m 2 - MacCa HaBCCKHU C THUIJIEM MOCJIC IPOKAJINBAHUS, T';

m - Macca HaBEeCKH, I.



5. OnpenesieHne HePACTBOPHUMOIO OCTATKA

5.1. OmmOKa MOBTOPSEMOCTH M PACXOXKJIEHHE MEXAY pe3yJbTaTaMu
NapaJyIeNIbHbIX ONPEACIeHUI HE JODKHBI IPEBbIIAaTh COOTBETCTBEHHO +0,05
n 0,06%.

5.2. 'paBUMETPUYECKUN METO]

5.2.1. CpenctBa aHanusza

Becsl maboparopHble 001ero Ha3HaYeHUsL.

[Teus mydenpHas.

Kucnota consnas mo 'OCT 3118 u pactsop 1:9.
Kucnora propucroBogopoanas mo FOCT 10484.
Kucnora cepnas no F'OCT 4204.

Hartpuit yrnexucnsiii mo I'OCT 83, pacTBop MaccoBoif KoHIeHTparmen 50
I/Ky0.10M.

Tunpoxcna Hatpust mo TOCT 4328, pacTBop MaccoBOW KOHIIEHTparmen
10 r/ky6.aMm.

AmmoHuit  azotHokuciabli no ['OCT 22867, pacTtBop MaccoBoi
KoHIeHTpanuei 20 1/Ky0.aM.

Ammonuit  xmopucteii  mo ['OCT 3773, pactBop MaccoBoi
KoHueHTpanuen 20 r/ky0.aM.

Criupt 3THII0BBIN pekTrdhruKoBaHHbIN Texuudeckuii mo OCT 18300.

Wnaukatop METUNOBBIA KpacHBIM, CHOUPTOBBI pPAacTBOp MacCOBOM
KOHIIeHTpanueit 2 r/ky0.am, TotoBsat o [OCT 4919.2.

Cepebpo  azotHokmcinoe mno ['OCT 1277, pactBop MaccoBoi
KoHueHTpanuen 10 r/ky6.aMm.

Kucnora azoraas mo 'OCT 4461.
5.2.2. [IpoBeneHue aHan3a

HaBecky ximHKepa WiM [EMEHTa Maccoi | I MOMemamT B CTakaH
BMecTUMOCTBIO 150 Ky0.cM, mpuOaBisIOT NpU HOMemHMBaHHH 25 KyO0.cM
BOIBl U 5 KyO.cM cONSHOM KHCIOTBl. HaBecky THIaTeNbHO pacTHPaoT
TUTOCKMM KOHIIOM CTEKJISTHHOW ITAJIOUKH M JIOBOASAT 0OBEM pacTBOpa BOIOH
Jo 50 ky0.cM, HaKkpbIBalOT CTAaKaH YacOBBIM CTEKIOM, IIOMENIAI0T Ha
KUIIAIIYI0 BOJSHYIO OaHIO U BBIACPKUBAIOT Ha Hel 15 MuH. 3aTeM >KHIKOCTh
¢ubTpyIoT Yepe3 (wibTp "Oenas JeHTa" W MPOMBIBAIOT OCTaTOK ropsyen
Bozoit Temnepatypoit 60-70 rpan.C 10 Mcue3HOBEHUS peakIfil Ha MOH XJIopa
(mpoba pacTBOPOM a30THOKHUCIIOTO cepedpa, MOAKHCIEHHOTO a30THOM
kucioroid). Ocrarok BMecTe ¢ (DUIBTPOM IIEPEHOCST B CTakaH, B KOTOPOM
MIPOBOAMIIOCH PA3IOKEHHE HABECKU, M MPWIMBAIOT NpH nomemnBaHuu 30



Ky0.CM pacTBOpa YIJIEKHCIOrO HATpHsl, HArpeToro no temmeparypbl 80-90
rpan.C.

CrakaH HakKpbIBalOT CTEKIOM M HarpeBarOT Ha JNIEKTPUYECKON IJIMTKE Ha
acOectoBoil cerke 15 MuH mnpu Temmneparype, OJHM3KOH K KHIICHHIO.
Kunkocts GUIBTPYIOT uyepe3 IBOWHOW ¢GuibTp "Oenmast yeHTa", OCTATOK
MPOMBIBAIOT 5-6 pa3 ropsuer Bojod Temmeparypoit 60-70 rpax.C, 3atem
cmaymBaroT 10-12 KamisiMud  pacTBOpa COJISTHOM KHCJIOTBI W CHOBa
NPOMBIBAIOT 10 ICYE3HOBEHUSI PEaKLMK Ha UOH XJIOpa.

OcCTaToK TmoOCHie OTAENCHUS COJSHOKUCIOTO (UiIbTpaTa MOXKET OBITh
obpaboran BmecTo yraekucnoro Hartpus 100 kyb.cM ropsiuero pactBopa
THIIPOKCUAA HATPUS NPHU TeMIepaType OIM3KOH K TOUKe KUIIEHUS B TeUCHHE
15 mun. 3ateM pacTBOp HEUTPAIU3YIOT COJITHOM KHCIOTOW MO MHIUKATOPY
METHJIOBOMY KpacHOMy M [100aBistoT 4-5 Kamemb TOH K€ KHCIIOTHIL.
QOuapTpyIOT HW MpoMBIBalOT ocTaTok 10-12 pa3 TopsYnMM pacTBOpPOM
A30THOKHUCIIOTO HJIH XJIOPUCTOTO aMMOHHSI.

IMocne 3Toro ocrarok ¢ (GUIBTPOM MOMEIIAIOT B IUIATHUHOBBIA WK
(baphopoBeIii TUTENb U TPOKATUBAIOT B My(elbHOMH NeYr pU TeMIlepaType
950-1000 rpaa.C 1o MOCTOSITHHON MacChl.

IIpumeuanust:

1. IIpu mMaccoBoii Jj071€ B IIEMEHTE HEpacTBOPUMOro octarka Boiie 0,4%,
a TaKKe NMpH aHan3e OapuicoeprKallero NOpTIaHALEMEHTa He00X0IMMO
MIPOBEPHUTH €r0 HA YHCTOTY OTTOHKOH C (hTOPHCTOBOJOPOAHON KHCIOTOH MO
. 6.3.3. 3a 3HaYeHNE HEPACTBOPHMOTO OCTaTKa IIPH ITOM OepeTcs MaccoBas
JOJN  OTOTHAHHOTO OKcujaa KpemMHus. Ecinu mnpoBepka Ha YHCTOTY
HEpacTBOPUMOI'0 OCTaTKa HE NPOW3BOJMIACH, TO IIOJYYEHHOE 3HAuCHHE
YMHOXXAaI0T Ha Koa(dumueHT 0,7.

2. ConstHOKUCIBIM (DUIIbTpaT Mocie OT/AeNEHHsT HEPAaCTBOPHUMOTO OCTAaTKa
MOXKeT OBITh WCIOJIB30BaH JUIS OmpezaeieHust B HeM okcuna cepsl (VI) mo

pasz. 11.

5.2.3. O6paboTKa pe3ysIbTaToB

MaCCOBy}O JA0JI0 HEPACTBOPUMOI'O0 OCTaTKa (XH.O.) B IIPOLEHTax

BBIYHUCIISIOT 10 (hopMyJie

X _ (mp -my)-100

(14)

H.0.
m
re M 1 - Macca MycToro TUIJI, T;
ms, - Macca THIJIS C MPOKAJICHHBIM OCA/IKOM, T
m - Macca HaBeCKH IpoOBl, T.

6. OnpeneneHue OKCHIa KPEeMHHA



6.1. OmunbOka TOBTOPSEMOCTH W PACXOKICHUE MEXKIY pe3ylbTaTaMu
MapaJuIebHBIX ONPE/ICICHUN He JOJDKHBI MPEBbIIIATh 3HAYCHHUH, YKa3aHHbBIX
B Tabm. 1.

Tabmnumna 1
%

s | S Rie
Jlo 1 BxJtou. +0,02 0,03
Ce.lgo5" +0,10 0,15
"5"18" +0,15 0,25
"18"25" 0,20 0,30
"25"40" +0,30 0,40
"40" 70" +0,35 0,50
"70" 85" +0,45 0,60
"85 +0,60 0,80

6.2. I'paBUMeTpUYECKHIA METOJ MPH MAaCCOBOH J0Jie¢ OKCHIa KPEMHUS
6oiiee 90%

Metoi OCHOBaH Ha Pa3JIOKEHUU HABECKU MPOObI (HTOPHCTOBOJOPOAHON
KHCJIOTOW U TPABUMETPUYECKOM OIPEICICHUH OKCHa KPEMHHUSI 110 Pa3HOCTH
Macc HaBeCKH NPOOBI M 0CTAaTKa Mocie ylaueHns: pTopuia KpeMHUSL.

6.2.1. CpexncrBa ananmsa

Bechl 1abopaTopHbie 00IIer0 Ha3HAUCHHS.

[eur mydenpHas.

Kucnora azotnas no 'OCT 4461.

Kucnora ¢ropucroBomoponnas mo TOCT 10484.

Kucnora cepnas no 'OCT 4204.

Kucinora comsanas mo T'OCT 3118.

CmMmech st crutaBienus mo o 6.4.1.



6.2.2. [IpoBeneHue aHain3a

HaBecky mnpo0Obl Maccoit 0,5 © nomMemamT B IUIATHMHOBBIA THI€IIb,
JIOBEJICHHBIN 0 MOCTOSHHOM MAacChl, CMauuBaIOT BOOH, mpuoOaBisioT 10
Kamenb cepHo KucioThl, 10 ky6.cM (TOPHUCTOBOAOPOIHON KHCIOTHI U
MTOMEINAI0T HA MECYaHyI0 OaHIO WM JIEKTPOILUIUTKY CO CIAaObIM HarpeBOM.
BeinapuBaroT cofep;KUMOe THIJISL 10 BIAXKHBIX COJIEH, 3aTeM 100aBIISIOT ee
5 Ky0.cM (TOPHUCTOBOJOPOMHON KHCIIOTBI M BBINAPUBAIOT JOCyXa M0
MIOJIHOTO yJaJIeH!s MapoB CEPHOI KHCIOTHL. 3aTEM OCTAaTOK MPOKAIMBAIOT B
MydenpHO# Teun npu Temieparype 900-1000 rpan.C B tewenue 10-15 muH,
OXJIOXKAIOT B DKCHKATOpE M B3BeIIUBAIOT. IIpokanvBaHue W B3BEIIUBaHHE
IIOBTOPSIOT JIO TOCTOSIHHOM MAacCBhI.

OcTaToKk B THUIVIE HCHONB3YIOT MHPH CHUCTEMAaTHYECKOM aHAJIU3e Ui
OIIpEZICTICHUs] OKCUAOB KajbLUsl, MAarHUs, jKejJle3a M amroMuHuS. s aToro
OCTaTOK CIUIABJIAIOT 1O I 6.4.2.1 cO cMeChIO /Ul CIIIaBICHUS M PACTBOPSIOT
B pacTtBope coisiHOM kuciorsl 1:3. TIpm HEOOXOAMMOCTH HOCIHIEIYIOLIETO
OIIPEZICTICHUS] OKCHUJIA CEPBI ATl Pa3JIOKCHMSI HABECKH IPOOBI BMECTO CEpPHON
HCIIOJNIB3YIOT a30THYIO KHCIIOTY.

6.2.3. O0paboTKa pe3yJIbTaToB

MaCCOByEO JOJIF0 OKCHUJa KPEMHUS (x S|02 ) B MIPONCHTAX BBIYUCIIAIOT

1o opmyiie
Xso, =M =M2) 100 _x
Si0y — : ~\nnn o
m
rae My - Macca TULJIS C HABECKOM POOBl, T;
m, - Macca TUIIIS C TIPOKAJIEHHBIM OCTaTKOM, T
m - Macca HaBecKH MpoOBl, T.

6.3. I'paBUMETpUYECKUN METOJ TIPH MAacCOBOH JI0JIe OKCHIA KPEMHHUS 0
90%

MeTton OCHOBaH Ha KOAaryJsiUM  JKEIATMHOM  KPEMHEKHUCIOTHI,
BBIJICITUBILCHCS npu Ppa3IoKeHNN aHATM3UPYEMOH TIpOOBI
KOHIIEHTPUPOBAHHOU COJISTHOM KHUCJIOTOU npu HarpeBaHuu,
CIOCOOCTBYIOIIEM  OBICTPOMY  KOJIMYECTBEHHOMY  II€peBOLy €€ B
HEPAaCTBOPUMOE COCTOSIHUE, MOCJIEAYIOUIEM IPOKAIUBAHUU BBIIEIEHHOIO
ocagka mpu Temmeparype 1000 rpax.C ¥ HaXOXICHHH MacCOBOU JONH
OKCHZa KPEMHHS 110 U3MEHEHHUIO MacChl BBIZIETICHHOTO OCaJKa.

6.3.1. CpencrBa aHanusza
Bechl 1abopaTopHbIe 00IIEr0 Ha3HAYCHHS.
[eus mydenbHas.

Kucnora comsnas mo 'OCT 3118.

(15)



Kucinora ¢ropucroBonopoanas mo FOCT 10484.
Kucnota cepnas mo F'OCT 4204.
Kucnora azornas no 'OCT 4461.

Kenatun mumesoi mo 'OCT 11293, pacTBop MaccoBoil KOHIIEHTpAIMEH
10 r/ky0.1M. 1 1 xenaruna pactBopsitor B 100 ky0.cMm Boabl, HarpeToit 1o 70
rpan.C, pacTBOp JOJKEH OBITh CBEXKENPUTOTOBICHHBIM.

Hartpuii yrnexucineiii mo FOCT 83.

Cepebpo  azotHokmcnoe mno ['OCT 1277, pactBop MaccoBoi
koHIeHTpanueit 10 r/ky0.am.

CMech 1 cIutaBiieHus 1o 1. 6.4.1.
6.3.2. IIpoBenenne ananmsa

Kinunkep, TOpTIaHAUEMEHT, [UIAKONOPTIAHALIEMEHT W Jpyrue
MaTepHAIIbI, MOIIAOIIUECS PA3I0KCHUIO KUCIOTAMH, IEPEBOMISAT B PACTBOP
00paboTKOH coysTHOW KUCIOTOH. s 3TOro HaBecKy mpoOnl maccoit 0,5 r
MOMEIAIOT B CTaKaH BMECTUMOCTBI0 50 Ky0.cM U ocTOpOkHO no0aBisitor 10
Ky0.CM COJITHOM KHCJIOTBI TaK, 4TOOBI OHA CTEKJIA MO CTCHKE CTaKaHa, W
HAKPBIBAIOT Y4COBBIM CTEKJIOM.

Jns chIppEBOM CMECH, IYLIIONAHOBBIX IIEMEHTOB, KHCIBIX IIUIAKOB,
KpeMHUHCOMEpKAIMX MaTepHalioB, HE TOIJAIOMIUXCS  Pa3JI0KESHHUIO
KHCJIOTaMH, HaBeCKy NpoObl Maccoil 0,5 I TIIATeabHO NEpeMEIINBAIOT B
IUTATHHOBOM THUIJIE C ABYKPAaTHBIM KOJIMYECTBOM YIJIEKHUCIIOTO HATpHusi W
MIPEABAPUTENFHO 10 00pabOTKU COJISIHOW KHCIIOTOH CieKaroT B MydenbHON
neun npu Ttemneparype 950-1000 rpan.C B Ttewenue 3-7- muH. Ilocne
OXJIKICHUS THIJIA crieK pacTtBopsitoT 10-15 KyO.cM CONSHOM KHCIIOTHI,
KOTOPYIO TPWINBAIOT B THTelb HEOONBIIMMH HOPLUUSAMH, KOJIMYECTBEHHO
MIEPEHOCST PacTBOp B CTaKaH BMECTHMOCTHIO 50 Ky0.CM M HaKpbIBAIOT
YaCOBBIM CTEKJIOM.

HeszaBucumo ot crmocoba pasnoXeHHs HABECKH CTaKaH MOTPYXKaloT B
Harperyio 10 temmneparypsl 60-70 rpag.C BoasHyo OaHIO M BBIACPKHBAIOT
10 wmun. 3arem npubaBmsitor 10  kyO.cM  JKenaTWHa, OHEPTUYHO
NIepEMENINBAIOT B Te4eHHe | MHH, He BRIHUMAsl CTaKaH U3 BOJASHOW OaHH, W
HarpeBaroT eme 10 muH. PacTBOp GMIBTPYIOT B TEIDIOM BHIE Yepes
6e330mbpHBIN GMIBTp "Oenas JeHTa", KOJMYECTBEHHO INEPEHOCS OCaJOK Ha
¢uneTp. Ocamox mpombiBatoT Ha ¢uibtpe 10-12 pa3  HeOombIIMMU
MopuMsMH Topsiueld Boabl (Temmneparypoir He Bbime 70 rpan.C), nasas
MOJHOCTBIO CTEYh KaXJOW NOpHUM W cobupas ¢GWiIbTpar B CTakaH
BMecTHMOCTHIO 300 Ky0.cM M MEpHYIO KoJIOy BMeCTUMOCTBIO 250 Kyb.cM.

[Momy4eHHbIH (GUILTPAT MCHONB3YIOT ISl MOCIEAYIOINX ONpeIeIeHUN
MacCOBOH JJOJIM OKCHIOB KaJIbLIVsL, JKeJIe3a, ATIOMUHNIS U Ap.

Ocamok ¢ (QUIBTPOM NEPEHOCAT BO B3BCIICHHBIN IIATHHOBBIA THIEIb,
030is110T 0€3 BOCIUIAaMEHEHHS, IPOKAIMBAIOT B My(QEeIbHOW Ne4Yu Mpu
temnepatype 1000 rpan.C 1o MOCTOSTHHOM MacChl, OXJIaXKAal0T B SKCUKATOpe
1 B3BEIIMBAIOT.

HOJ’Iy‘IeHHHﬁ 0CaJIOK KPEMHCKHNCIIOTHI IIPOBEPAIOT HA YUCTOTY. Z[J'IS[ 3TOI0
€ro CMa4yuBaioT 2-3 KaIIsaMu BOJbI, IPHUJIMBAKOT 11O BBITSA?KHBIM H.II(a(bOM 3-



5 Karmenb cepHOM KUCHOTHI, 8-10 Ky0.cM (TOPUCTOBOIOPOIHON KUCIOTHI U
OCTOPOXKHO BBINIAPUBAIOT Ha JJIEKTPUYECKOW IUIMTKE OO0 IpeKpalleHus
BBIJICNICHNSI TAapOB CepHOM KUCHOThl. CyXo#l OCTATOK MPOKAIUBAIOT B
MydensHON meun npu temnepatype 900-1000 rpan.C B Teuenue 3-5 MuH,
OXJIKIAIOT B SKCUKATOPE U B3BEILIHBAIOT.

3aTeM OCTaTOK CIUIABJIAIOT IO 1. 6.4.2.1 co cMecChi0 Ul CIUIABICHUA U
MIPUCOEANHSIOT K TIOJIyYeHHOMY BBIIIE (DUILTPATY.

6.3.3. O0paboTKa pe3yJIbTaToB

MaCCOBy}0 JOJII0 OKCHa KPpEMHUIO (X S|02 ) B IMPOLCHTAX BBIYUCIIAIOT

1o opmyiie
. _ (my—mj,)-100 (16)
S|02 ’
m
e My - Macca TUTJIS C OCaJIKOM OKCHJa KPeMHHs 10 00paboTKu
KHCIIOTaMH, T;
m, - Macca THIJISA C OCTaTKOM IOcCJie 00pabOTKU KUCIOTaMH, T
m - Macca HaBeCKH NpoOBbl, I.

6.4.Ipsimoii poToKOTOPUMETPHUECKUN METOJI IIPH MacCOBOH JI0JIe OKCHIIA
KpeMHHUA 10 25%

Merton OCHOBaH Ha Pa3lI0XEHHH HABECKH MHPOOBI IIEIOYHBIM IIIaBHEM,
KHCJIOTHOM DPAacTBOPEHHMM IulaBa M Ha OOpa30BaHMM XKEITOTO KOMILIEKca
KPEMHEMOJIMOZCHOBOM  I'€TEPONOIMKHUCIOTEl €  MOCIEAYIOIUM  €ro
BOCCTaHOBJICHHUEM JI0 CHHETO.

6.4.1. CpencrBa aHanm3a

Becsl maboparopHble 0011ero Ha3HaYeHUsL.

[leusr mydenpHAs.

DOTOdIEKTPOKOIOPUMETP KOHIIEHTPALIMOHHBIMH.

Hartpwuit yrnexucierii mo FOCT 83.

Kammit yrnexucastii no I'OCT 4221.

Kanuii azotHokucawiii mo 'OCT 4217.

Awmmonuii asotHokucabe o I'OCT 22867.

Harpwuii TerpadopHokuchsiii 10-ogasiii mo 'OCT 4199, o6e3BoKeHHBIIH
npu temrneparype (400+20)°C, nnm 6ypa no 'OCT 8429.

CMech 1 CIUTaBIICHHS: HATPUH YTIEKUCIBINA, HATPUHA TETPaOOPHOKMCIIBIN
0e3BOAHBIN CMEMIMBAIOT B COOTHOIIEHMHM 2:1 WIM HATPUH YTIIEKHUCIBIH,



KaJIMi YrIeKUCblid 1 0e3BOIHBIN HATPUH TETPaOOPHOKUCIIBINA CMELINBAIOT B
otHomreHnH 1:1:1. JIyist IIOJTHOTHI OKUCIICHNSI HU3KOBAJICHTHBIX (DOPM XKeJe3a,
Cephl, Mapraina M T.II. B CMECh UISl CJIABJICHHUS PEKOMEHIyeTcsl N0OaBIsATh
0,5% mo macce a30THOKHCIIOrO Kaiusg wind 1% 1o Macce a30THOKHCIIOrO
aMMOHUS1, oOecrieurBasi paBHOMEPHOE paclpe/iesieHre 10 BCei Macce MIaBHS
BO M30e)KaHWEe MOPYH IUIATHHOBBIX THUTJIEH.

Kucnota consaas mo 'OCT 3118 u pactsop 1:3.
Kucnora ackopOHHOBas mUIICBast.
Kucnora numonnas moHoruapat u 6e3BogHas mo 'OCT 3652.

Awmmonnit momubaenoBokucnblii mo I'OCT 3765, pactBop MaccoBoi
KoHIeHTpanueil 50 r/xy6.nM wim Hatpuii MonubaeHoBokucHed o 'OCT
10931, pactBop MaccoBoii KoHmeHtpammed 50 T1/ky6.nm: 50 T
MOJIHOICHOBOKHCIIOTO aMMOHWsI WId HaTpust pactBopsitoT B 500-600 ky6.cm
BOABI NPW HArpeBaHWU, HE MOBOAS 10 KumeHus. [loiydeHHBIH pacTBOp
GuUIBTPYIOT W AoBOmAT Bomoil mo 1 kyO.nM. PacTBOp TomeH B TeucHume
MecsIa.

Harpuii cepancroxucistii mo 'OCT 195, 6e3B0 HBIIH.
Meron (4-mertunamunodenon cynbdar) mapku A o FOCT 25664.

PactBop BoccranoBurenss 1: B 50 kyO.cM Boasl pactBOpstor | T
ACKOpOMHOBOW KHCJIOTHI U 5 T TUMOHHOW KHCIOTHL PacTBOp QUIBTPYIOT B
MepHyIo K00y BMecTuMOcThI0 100 Ky0.cM, HONMHMBAIOT 1O METKH BOAOH H
nepememnBaioT. Cpok XpaHeHHs pacTBopa 4-5 CyT.

PacTBOp BOCCTaHOBHTENS 2: MOCIEIOBATENEHO pacTBOPsOT B 500 Ky0.cM
BoAabl, HarpeToit mo temmeparypsl 40-50 rpan.C, 12 r cepHHCTOKHCIOrO
Hatpus, 20 r Merona u 12,5 r nTMMOHHON KUCHOTHL. PacTBOp Qunbrpyror n
JONMMBaOT Bojod no 1 kyO.nM. Cpok XpaHEeHHUs pacTBopa B OyTBUIM U3
TEMHOT'O CTeKIa 2-3 HEEIH.

6.4.2. TlonroroBka K aHanuzy
6.4.2.1. IlpuroToBieHNE TPATyHPOBOYHBIX PACTBOPOB

B mnatuHOoBhle THrM momemarT 5 HaBecok OCO cwippeBOil cMmecu
maccoit 0,05; 0,10; 0,15; 0,20; 0,25 1; MaccoByIO JI0JII0 OKCHJIa KPEMHHUS B
HUX PACCYUTHIBAIOT OTHOCUTEIbHO HaBecku 0,15 T, KOTOPYIO MPUHUMAIOT 32
OCHOBHYIO.

K xaxmoit HaBecke mpubaBisiroT 10 1,5 T cMmecHm Ui CIDIaBIICHHS,
TIIATENEHO TICPEMEIINBAIOT M CIUIABIAIOT B TEUSHWE S5 MHH IIpH
temneparype 900-950 rpaxn.C.

BpamarenbHbIM JIBHJKEHHEM BBIHYTOTO M3 MYy(ess THUIJIS paclpeaessioT
KHUAKAN IDIaB PaBHOMEPHO MO ero creHkaM. OXIaXIeHHBIA THrenb ¢
3aCTBIBIIMM IUTABOM IIOMEUIAIOT B cCTakaH, coxaepxkamuit 100 xy6.cm
XOJIOJIHOTO PacTBOPa COJIAHON KUCIIOTHI, M PACTBOPSIOT IIaB 03 HarpeBaHus
TIPY TIOCTOSTHHOM TI€pEMEIIMBAHNY BPYYHYIO WIIM HA MarHUTHOW MellajIKe JI0
MOJIHOTO ero pactBopeHHs. [lociie pacTBOPEeHUs IIABOB THITIH OOMBIBAIOT
BOJOH, a pacTBOPHl KOJMYECTBEHHO IIEPEHOCAT B MEpHbIE KOJIOBI
BMecTUMOCThI0 500 KyO.cM, IOIMBAIOT 1O METKM BOJOW U TIIATEIBHO
NepeMenInBaloT. Takue pacTBOPbI MOXKHO HCIIONBb30BaTh B TeueHHE 2-3
MecCALEeB IS MOCTPOCHUS M TOBEPKH I'PaJyHPOBOYHBIX I'padUKOB WIH



KaJIMOPOBOYHBIX YPaBHEHUIA.
6.4.2.2. TlocTpoeHune rpagynpoOBOYHOTO TpaduKa

B mate wMepHbiX KOO BMectumocThio 100 kyb6.cm  oTOHparoT
COOTBETCTBEHHO 10 5 Ky0.CM KaX/I0ro TIpaayHpOBOYHOTO pPacTBOPA,
IO0aBIAIOT OKONIO 25 Ky0.cM BOHBL, MO 5 KyO0.CM pacTBopa MomubmaTa
aMMOHMS WIM HaTpus, IEePEeMELIMBAIOT W JaloT MocTosATh 10 MuH i
HOJIHOTHI 00pa30BaHMs JKEJITOTO KPEeMHEMOJIHOIEHOBOTO KOMILIEKCa. 3aTeM
JN00aBISIIOT 1O 5 KyO.cM pacTBOpa BoccraHoBuTeNs | 1160 mo 20 xy6.cm
pacTBOpa BOCCTaHOBUTENS 2, pa30aBIIOT BOJOH JO METKH, TILATEIHHO
NepeMeInBalOT U Nocie 15 MUH BBICTAUBAaHHMA M INONYYEHHS YCTOHYHBOTO
CHHEr0 KOMIUIEKCA TOJIyYeHHBIE PAacTBOPHI (JOTOMETPUPYIOT OTHOCHTEIIHLHO
JUCTHJUTMPOBAHHON BOJIBI, HCIIONB3YS CBETO(MWIBTPBI C MaKCHMyMOM
cBeTOmnponycKkaunus npu mmHe BomHB 600-750 HM (kpacHBIH) wm 815 HM
(mH(]pakpacHBI) 1 KIOBETY € TONIMHOHN IMOTIOMIAIONIETO cBET cios 10 Mm.

ITo nomy4eHHBIM pe3ynabTaTaM ONpPENEICHUIl ONTUYECKOH IUIOTHOCTU U
M3BECTHONH KOHLIEHTPALMH OKCHIAa KPEMHHS B (OTOMETPUPYEMBIX 00BbeMax
CTPOAT TIPagyHpPOBOYHBI TrpauKk WIM COCTAaBIAIOT KaaHMOPOBOYHOE
ypaBHEHHE.

6.4.3. IlpoBencune anam3a

HaBecky mpoObl, BbIOpaHHYIO B 3aBUCHMOCTH OT COJICpP)KaHMsI OKCHa
KPEeMHHUsI B COOTBETCTBMM ¢ Tabi. 2, cmasmsior ¢ 1,5 T cmecn s
CIJIABJICHUS B IJIATHHOBOM THIJIE, HAKPBITOM KPBIIIKOH, B My(QeIbHON 1edn
mpu temneparype 900-950 rpan.C B Teuerne 5 muH. [1naB pacnpenenstor no
CTEHKaM THUIJs, Bpamas ero munuamu. OCTBIBIIMH THUrellb CO CIUIABOM
OITyCKalOT B CTakaH BMeCTUMOCTBIO 150 Ky0.CM, B KOTODBI B 3aBUCUMOCTH
OT TTOCTIAYIONIETO pa3BeneHus npeapapurenbao Hamuto 40; 50 wm 100 xyo
CM XOJIOJTHOT'O PacTBOpa COJITHOW KHUCIOTHI 1:3.

Tabmuma 2
Maccosas gons Macca HaBecku, r | O0bem PazBenenue,
oxcuaa KpeMuus, % AJIIMKBOTHOM Ky0.cM
4acTH, Ky0.cM
Ho 1 BkJtou. 0,3 25 200
Cs.1m04" 0,3 10 250
"4"8" 0,3 5 500
"8"20" 0,15 5 500
"20"30" 0,10 5 500
"30"40" 0,07 5 500




PacTBOpSAIOT M1aB IpU MOCTOSHHOM NE€PEMEIINBAHUH, KaK H3JI0KEHO B II.
6.4.2.1. IlonyueHHBIH pacTBOP KOJIMYECTBEHHO MEPEHOCIT B MEPHYIO KOJIOY
7 paz0aBIAIOT BOOOW 0 0O0BeMa B COOTBETCTBHH C TaOn. 2. [TomydeHHBIH
pacTBOP UCMOIB3YIOT IPH CHCTEMAaTHYECKOM aHAIIH3E.

st onpeneneHust MacCoBOM J0JIM OKCH/Aa KPEMHHUS B IB€ MEPHBIE KOJIOBI
BMecTUMOCThEIO 100 Ky0.cM OTOMparoT: B OJHY - aJIMKBOTHYIO 4YacTb
aHATM3UPYEMOTO PacTBOPa B COOTBETCTBHHM C Tadl. 2; B IPyryio - 5 Ky0.cM
OCHOBHOTO TpaJiyHpOBOYHOTO PACTBOpa, NPHUTOTOBIEHHOro mo 1m.6.4.2.1.
3areM B 00¢ KOJIOBI JOOABISIOT OKOJNIO 25 Ky0.cM BOABI, MO 5 KyO.cM
MoIMO1aTa aMMOHUS WITH HaTpus. JlanpHeimue onepamnwy - 1o 1. 6.4.2.2.

6.4.4. O6paboTKa pe3yJIbTaTOB

[lepen BeIYMCIICHHEM MacCOBOI JOIM OKCHIA KPEMHHS BBOIST IONPABKY
Ha U3MEHEHHE YCIOBUI ()OTOMETPUPOBAHHUS B COOTBETCTBUH C I1. 1.18.

Maccy okcuIa KpeMHHUS B MIJUIMTPaMMax HaxoZsT 110 IPagyHpOBOYHOMY
rpauKy ¥ BBIYHCISIFOT HCKOMYIO MAacCOBYIO JOJIIO 3JIE€MEHTa Mo (opmyie

(7.

HenocpencTBeHHO MacCOBYHO JIOTEO OKCHIA KPEMHHS B IIPOIEHTax
OIIPEJICTISIFOT 10 TPaAyHUPOBOYHOMY IpaduKy, MOCTPOCHHOMY B KOOPJIHHATAX
"onTHYeckas IUIOTHOCTh - MaccoBas JOJII 3JE€MEHTa B TNpOLEHTax" WIn
HaxoJsT 10 KaJHMOpOBOYHOMY ypaBHEHHIO. [IpH OTCTYIJICHHUHM OT YCIIOBHH
TpaAyupOBKM B YACTH W3MCHCHHS HABECKH, AJIMKBOTHOW 4YacTH WIH
pa3BeneHUs pacdeT IpoBOIAT 1Mo popmyre (8).

6.5. JuddepeHnuanbHpiii  OTOKOIOPUMETPUICCKANA  METOJ  IPH
MaccoBoit tone okcuaa kpemuus ot 40 no 80 %

Meron OCHOBaH Ha HW3MEPEHUM ONTHYECKOM IUIOTHOCTU CHHErO
KPEMHEMOJIUOICHOBOTO ~ KOMIUIEKCA  aHAJM3HUPYyEeMOro  pacTBopa IO
OTHOIICHHIO K OOYCJIOBJICHHOW ONTHYECKONH IUIOTHOCTH aHAJOTHYHBIM
00pa30M MOIYIEHHOTO PacTBOpa CTAaHAAPTHOTO 0OpasIa.

6.5.1. CpeacrBa ananusa - o 1. 6.4.1.

6.5.2. TloaroToBKa K aHAIH3Y

6.5.2.1. IlpurotoBieHue rpaJynpoBOYHBIX PaCTBOPOB

B matuHOBBIE THIIH TOMeIaioT 19Tk HaBecok OCO ruabl Maccoit 0,08;
0,09; 0,10; 0,11; 0,12 r; MaccoByr HONIO OKCHAAa KPEeMHHS B HHX
paccuuTHIBAIOT OTHOCHUTENbHO HaBecku 0,10 T, KOTOpyI0 NPUHUMAIOT 3a
OCHOBHYIO.

K xaxmol HaBecke NHpHOABIAIOT MO 2 T CMECH Ui CIDIABICHHSA,
THIATENLHO MEPEMENIUBAIOT U CIUIABISIOT B TeueHue 15-20 MuH, ocTanbHbIE
olepanuy NpoBOAST aHAJIOTHYHO 1. 6.4.2.1.

6.5.2.2. IlocTpoeHune rpagynpoBOYHOTO IrpaduKa

B mate wmepHBIX KOO BMectHMocThi0 100 KyO.cM  TIpHIIMBAIOT
COOTBETCTBEHHO 10 5 Ky0.CM Ka)XJIOTO TPaIyHpOBOYHOTO PACTBOpPA M BOIBI



1o 50 ky6.cm. [lanpHeimue omeparuu - mo m.6.4.2.2, ypenuuuBas BpeMs
00pa3zoBaHus KEATOro KoMIuiekca 10 20 MuH.

DoTOMETPUPOBAHUE IIPOBOJSAT OTHOCHUTEIJILHO OCHOBHOI'O
TpagyupOBOYHOIO pacTtBopa. IIpu 3TOM ONTHUYECKUN HOJIb
(boTtoMeTpruecKkoro mpudOpa MO IIKaJIe MOTJIOMCHHS B 3aBUCUMOCTH OT
YYBCTBUTEJILHOCTH YCTaHABIMBAIOT [0 3TOMY pPAacTBOPY B HHTEpBaJIE
ontrueckor mrotoct 0,250-0,300.

ITo nomxy4eHHBIM pe3ynbTaTaM ONPEAEICHUN OTHOCUTEIBHOW ONTHYECKON
IDIOTHOCTH W  WM3BECTHOW  KOHIICHTPAIMM  OKCHAAa  KPEeMHHUS B
(doromeTprpyemMbix 00beMax CTPOAT TpaayupOBOYHBIA Trpaduk wnm
COCTaBJISIFOT KAJIMOPOBOYHOE YpaBHEHHE.

6.5.3. IlpoBenenne ananmsa

HaBecky mpoObl, BbIOpaHHYIO B 3aBUCHMOCTH OT COJICpP)KaHMsI OKCHa
KPEMHUSI B COOTBETCTBHH C Tab. 3, CIUIABIISIOT ¢ 2 T CMECH JUIsl CIUIaBJICHUS
B HaKpBITOM KpBIIKOH IUIATHHOBOM THIJIE B My(eNbHOH Iedd npH
temneparype 900-950 rpan.C B Teuerne 15-20 muH. OcTanpHbIE Onepariu
BBINOJIHSAIOT 10 11. 6.4.2.1.

Tabmuuna 3

MaccoBas 1o oKcuaa KpeMHus, % Macca HaBeckH, T

Cs. 40 no 50 BxIIFOU. 0,15
"50" 70" 0,10
"70" 85" 0,07

Jlig onpeneneHus MacCOBOM JAONH OKCHAA KPEMHHUS B JIB€ MEpHBIE KOJIOBI
BMecTUMOCTBIO 100 Ky0.cM 0TOMparOT: B OJHY - 5 Ky0.CM aHAIU3HPYEMOTO
pacTBopa; B IPYTyIO - 5 Ky0.CM OCHOBHOTO TPagyHpOBOYHOTO PaCTBOPA,
MPUTOTOBIIEHHOTO 110 11.6.5.2.1. 3aTeM B 00e K0JIObI 100aBIAIOT BOABI 10 50
Kky0.cM. [lanmpHeiimue onepanuu - o 1. 6.5.2.2.

6.5.4. O6paboTKa pe3ynbTaToB - 10 1. 6.4.4 (6e3 BBEICHHS MTOTIPABKH).

6.6. uddepeHnmanbHblii  POTOKOJIOPUMETPUUYCCKUNA  METOJ  IpPH
MaccoBOM Jtosie okcuaa kpeMuus ot 25 1o 40%

OnpezneneHne MacCOBOH JOIM OKCHAA KPEMHHS IPOBOAAT B COOTBETCTBUH
c . 6.5. Ilpu 3TOM A7 NOCTPOEHHS I'PATYUPOBOYHOIO rpaduka UCTIOIb3YIOT
rpajlyupoBOYHbIE pacTBOphl, npurotoBieHne u3 OCO chIpbeBOi cMecH,
YBEIIMYHB B JBa pa3a Macchl HaBecokK (1. 6.5.2.1). 3a OCHOBHYIO IPUHUMAOT
HaBecKy Maccoit 0,20 T; OTHOCHTENBHO HEe BEeAyT pacueThl KOHIIEHTpAIeH
IrpagyupOBOYHBIX PACTBOPOB.

7. OnpenesieHue OKCUA0B KAJbIUSI U MATHUS



7.1. Ommbka TOBTOPSEMOCTH W PACXOXKACHUE MEXKIY pe3ylbTaTaMu
MapaJuIebHBIX ONPE/ICICHUN He JOJDKHBI MPEBbIIIATh 3HAYCHHUH, YKa3aHHbBIX
B Tabn. 4 uS.

Tabnuma 4
%
M
accoBas JI0JIsl OKCHJIA KaJIbIvs S N Rmax
Ot 1 go 10 BxJrOU. +0,15 0,20
Cs.10"40" +0,20 0,30
"40" 70" +0,30 0,40
Tabmumua 5
%
M
accoBasi 10J1s OKCU/Ia Kanbius | § N R max
Jlo 1,0 Bxirou. +0,10 0,15
Cs. 1,0 10 6,0 " +0,20 0,30
"6,0"25,0" +0,40 0,60

7.2. KoMIIIeKCOHOMETPHUYECKUH METOT

MeTon OCHOBaH Ha pEaKIMU B3aUMOAEHCTBHS KAaTHOHOB KaJlbLUS U
MarHus ¢ TpuwiaoHoM b (komrutekconom III) ¢ oOpa3oBaHumem
MaJIOIMCCOLMUPOBAHHBIX COEAUHEHUM B IPUCYTCTBUU METAJIIOMHIMKATOPOB
B LICJIOYHOM  PAacTBOpe, OOpasyloLIMX  OKPAlICHHBIE  KOMILIEKCHI,
pa3pyluaroimecs Ipy JajlbHeWIleM TUTPOBAHUH TPUIIOHOM b.

Koneunyro TOYKy THTpPOBaHUS BHU3yalbHO WIH (POTOMETPUUECKON
WHIUKANKEH ONMpeNensioT 10 MCYE3HOBEHHIO M3 PACTBOPA ONpPENEISIEMOro
KaTHOHA, KOTOPBI CBSA3BIBAETCS C TPWJIOHOM b, M BBIIEJICHUIO CBOOOIHOTO
WH/IMKaTOpa, MMEIOIIEro HHYI0 OKpacKy, YeM KOMIUIEKC OIpeessieMOro
KaTHOHA C JAHHBIM HHANKAaTOPOM.

7.2.1. CpexnctBa aHanusa



Becsl maboparopHble 00111ero Ha3HaYeHUsL.

[Teus mydenpHas.

Turparop.

DOTO3EKTPOTUTPUMETP.

Kucnota consnas mo 'OCT 3118 u pactsop 1:3.
Ammmak Bonusiii mo 'OCT 3760 u pactBop 1:1,5.
Ammonnit xnopuctsiit mo 'OCT 3773.

TI'mapoxcwnamunaa tugpoxsopun no ['OCT 5456, pactBop MaccoBoi
KoHUeHTpanuel 50 1/ky0.1m.

Kams rugpoxcun mo 'OCT 24363, pacTBop MaccoBOW KOHIIEHTparmei
200 r/ky0.aM (XpaHsT B MOJUITHICHOBOH [IOCY/IE).

Kammii xmopuctsiii no 'OCT 4234.

Yporpormma texuuueckuit mo ['OCT 1381, pactBop MaccoBoi
koHueHrpanuei 100 r/ky0.aMm.

Tpunon b mo TOCT 10652.

PactBop Tpunona b Ne 1 monsproit konuentpamueid 0,05 Moab/Ky0.am
(0,05 M): 18,62 r Tpunona b pacTBOpSIOT B BOAE IPU HArpeBaHUH 10
temneparypbl 70-80 rpan.C, pacTBOp OXJaXJaroT, (GPUIBTPYIOT B MEPHYIO
KOJI0y BMECTUMOCTBIO 1 Ky0.IM M JOBOJAT A0 METKH BOJOIA.

PactBop Tpwitona b Ne 2 mossipHoli koHuentpanueit 0,005 Monb/ky0.1m
(0,005 M) :1,8 T Tpuona b pacTBOpSIOT B BOAE INpH HArpeBaHUU IO
temnepatypsl 70-80 rpan.C, pacTBOp OXJIaXIaroT, (PUIBTPYIOT B MEPHYIO
KOJIOY BMECTUMOCTBIO | KyO0.IM M JIOBOAAT 10 METKH BOJOH.

Marnwuii cepHo-kucnerid 7-sognbiii mo 'OCT 4523 wnu cramaprt-TuTp,
pactBOpbl MoJsIpHO#M KoHueHtpamued 0,1 monw/kyo.nm (0,1 M) u 0,01
MoJib/Ky0.1m (0,01 M).

Crupt >TrioBBIHA pekTudukoBaHHbI TexHudeckuit mo TOCT 18300.

Onyopekcon (unaukatop) mo TY 6-09-1368, cyxas cmech: 1 T
WHJIMKATOpa CMEIIUBAIOT C 99 T XJIOPUCTOTO KajHs, PaCTUPAIOT B CTYIKE U
XpaHAT B 0aHKE ¢ KPBIIIKOH.

Tumondranenn (ungukarop) nmo TY 6-09-1887, cyxas cmech: 1 r
WHJIMKATOpa CMEIIUBAIOT C 99 T XJIOPHUCTOTO KajHs, paCTUPAIOT B CTYIKE U

XpaHAT B 0aHKE ¢ KPBIIIKOH.

MertuioBblii opamxeBblii (nHaAnKaTop): 0,1 T WHAMKATOpa PacTBOPSAIOT B
100 ky6.cM BOJIBL

Oenondranenn (uaaukatop) mo TY 6-09-5360: 0,2 r wuHAMKaTOpa
pactBopsitoT B 100 Ky0.cM 3THIIOBOTO CITUpTA.

Bpom xpe3onoBerii myprrypoBeiii (mHAMKaTop) mo TY 6-09-4530: 0,1 r



UHMKaTopa pacTBopsor B 100 Ky0.cM 3THIIOBOTO CIIUPTA.
Hatpwuit propuctsrit mo TOCT 4463.
Tpustanonamun mo TY 6-09-2448.

Mackupyromuii peareHT MP-1: pacTBOp TpHITaHOIaAMHHA MacCOBOH
KoHueHTpauuen 50 r/ky0.aM, comepxaniuii 5 r proprcToro HaTpusl.

Mackupyromuii peareHT MP-2: pacTBOp TpHITaHOIaMUHA MAacCOBOM
koHIeHTpanueit 10 r/ky0.1M, comepkamuii 2 T GTOPUCTOTO HATPHS.

Ammuaunbiii OydepHsiii pacTBop: 70 T XJOPUCTOrO aMMOHHMSI PACTBOPSIOT
B 200 ky06.cM Boabl, GWIBTPYIOT, mpubdaBisior 570 KyO.cM BOAHOTO
aMMHaKa, TOoMuBaroT 10 1 ky0.nM Bomoi, pH 3Toro pactBopa COOTBETCTBYET
10.

Xpom TemHo-cuHMHA (nHIuKarop) no TY 6-09-3970, pactBop maccoBoi
KOHIIeHTpanuei 5 r/ky0.aMm.

Tumondranekcon (uaaukarop) mo TY 6-09-07-996, pactBop maccoBoi
KOHILIEHTpanuen 5 1/ky0.1M.

Opuoxpom uepnbii T (uHmukarop) mo TY 6-09-1760: 1 r uaaMKaTopa
CMEIHUBAOT ¢ 99 T XJIOPUCTOTO KajMs, PacTUPAIOT B CTYNKE M XPaHAT B
0aHKe ¢ KPBIIIKOH.

Cwmech amst craBneHus 1o m.6.4.1.
7.2.2. TloAroToBKa K aHaIU3y

7.2.2.1. YcranoBka tutpa 0,05 u 0,005 M pactBopoB Tpuiona b mo
OKCHUAY KaJIbLA

Hagecky cTarmapTHOTO 00pasna coctaBa kapOoHaTa KaJbIHs Maccoi 5 r
pactBopsror B 30-40 kyb6.cM pacTtBopa CONSHOW KHCIOTHI 1:3 mpm
HarpeBaHuu, KUIIATAT 3-5 muH I YAaJICHUA YIJICKUCIIOTBI, NMEPEBOAAT B
MEpHYIO K0JI0y BMECTUMOCTBIO | Ky0.IM, OXJIaXKAAIOT U JOJIMBAIOT JI0 METKU
Bozoii. B Tpu xoHMUeckue koia0sr BMecTUMOCTRIO 250-300 Ky0.cM cITycKaroT
u3 OropeTky 1o 20 Ky0.cM IPUTOTOBIEHHOTO PAacTBOPA XJIOPHCTOTO KaJIbLINS,
paszbasistor Bogoi o 100 ky0.cm, 3arem mpuimBaroT u3 Oroperku 10-15
Ky0.cM pactBopa Tpwiona b Ne 1, 1-5 kamens Opoma Kpe3oJOBOTO
IypIrypoBoro, 15 Ky6.cM pacTBopa THAPOCKHIA KalHsl, HA KOHYMKE IITaTeIs
0,04-0,05 r naaukaropa QIryopekcoHa U TUTPYIOT pacTBOpoM TpuiioHa b Ne
1 nmo mepexona (QIyopecuUpyIOIedH MaJMHOBO-3€JICHOM OKpacku B
YCTOWYMBYIO MAJIMHOBYIO. THTpOBaHUE TPOBOJIAT HA TEMHOM (OHE.

Tutp 0,05 M pactBopa TpwioHa b 1o okcuay KanbLHs (T1Ca0) B

rpamMMax Ha KyOMYecKHi CAaHTHMETP BBIUUCIIIOT IO opMyIe

20-5-Cyao
V, -1000-100°

T'cao = (17)

rne 20 - 00BeM aTMKBOTHOW YacTH pPAacTBOpa CTaHIAPTHOTO
o0pasia, B3ATHINA A1 THTPOBAHUS, Ky0.CM;



5 - Macca HABECKU CTaHAapTHOI'O 06pasua, I

MaccoBass J0Jid OKChAa KaJbliusd B CTaHAAPTHOM
06pa3ue, YKa3aHHas B CBUACTCIILCTBE, %;

C CaO

VC - cpenHee apudmernyeckoe 3Hadenue odowvema 0,05 M
P pactBopa TpwioHa b, momieaniero Ha THUTpoBaHue (C
YYETOM NpUOAaBJICHHS Tepe] TUTPOBAHUEM B PACTBOP

CTaHJApTHOTO 00pasna), Kyo.cM;

1000 - 00BeM pacTBOpa CTaHAAPTHOTO 0Opasia, Kyo.cM.

Hagecy cranmaptHOro 00pasna cocraBa kapboHata Kambims Maccoit 0,1 T
pactBopsaroT B 100 ky6.cM pacTBopa CONMSHON KHCIOTH 1:3 mpu HarpeBaHUH,
KUTATAT 3-5 MUH JUIsl YAAJICHUS YTIIEKUCIIOTHI, IEPEBOAAT B MEPHYIO KOJIOY
BMeCTUMOCTBIO 500 Ky0.CcM, OXJIXKITAIOT M JOJHMBAIOT JO METKH BOJIOH. B
TpH cTakaHa BMeCTHMOCThIO 150 ky0.cm otbupator mo 50 ky6.cm
MIPUTOTOBJICHHOTO PACTBOPA XJIOPHCTOTO KaJbIIMs, PHUIUBAIOT U3 OIOPETKU
10-15 ky6.cMm pactBopa TpwiioHa b Ne 2, 15 ky0.cM rujpokcuia Kajws,
JOOABJISAIOT 7 Kareidb HHANKATOPA XpOMa TEMHO-CHHETO. B cTakaH oImycKaroT
MarHATHBIN 3JIEMEHT, IIOMEIIAIOT CTaKaH B THE3MI0 (POTOAIEKTPOTUTPUMETPA,
BKJIIFOYAIOT MPUOOP W MOTOP 3JIEKTPOMArHUTHON MEIIANKH, MePEeMEIIHBAIOT
pactBop 1 MHH M TUTPYIOT pacTBopoMm TpujioHa b Ne 2 no ocraHoBku
CTPEJIKK MUKPOAMIIEPMETPa, YTO COOTBETCTBYET SKBHBAJICHTHOW TOYKE.

Takum xe 00pa3oM IPOBOAST THTPOBAHUE XOJOCTOTO pacTBOpa,
cocrosiero u3 50 ky6.cM BoJibl, 2 Ky0.CM pacTBOpa COJISIHOM KHCIOTHI 1:3 1
0,1 r cMecu anst crulaBiaeHUS.

2
Tutp 0,005 M pactBopa TpwioHa b mo okcumgy Kambius (TCaO) B

rpaMMax Ha KyOM4YeCKHH CAaHTHMETP BBIYHCIISIOT 10 (popmyie

12 _ 50-01-Ceeo
80 (Vgp — Vi )-500-100°

(18)

roe 50 - 00BeM aJIMKBOTHOH YacTH pacTBOpa CTaHIAPTHOTO
o0pasua, B3THII Uil TUTPOBaHUS, Ky0.CM;

0,1 - Macca HaBeCKH CTaHIapTHOTO 00pasia, T;

MaccoBasi JOJii OKCHIAa KaJbLUsi B CTaHAAPTHOM
o0pa31ie, yka3aHHas! B CBHIIETEILCTBE, %0;

CCaO

VC - cpenmHee apudmerndeckoe 3HaueHne odorema 0,005 M
P pacTBopa TpwioHa b, momenmero Ha TUTpoBaHHE (C
y4eTOM NpuOaBIEHHs Tepe] TUTPOBAHHEM B PacTBOP

CTaHJAPTHOTO 00pasia), Ky0.cM;



\V/ - o6wvem 0,005 M pactBopa TpwioHa b, momemmmuii Ha
TUTPOBaHME XOJIOCTOTO PACTBOPA, Ky0.CM;

500 - 00BeM pacTBOpa CTaHAAPTHOTO 00pasmna, Ky0.cM.

7.2.2.2. YcranoBka tutpa 0,05 um 0,005 M pactBopoB TpmioHa b mo
OKCHJly MarHus

B 1pu xoHmdeckue KouObl BMeCTUMOCTBIO 250-300 Ky0.cM CIycKaroT u3
oropetku o 20 xy6.cm 0,1 M pacTBOpa CepHO-KHCIOTO MarHus, pa30aBIsioT
Bogoit 1o 100 ky6.cm, Harpemator mo 60-70 rpax.C, mpuimBaroT mo 15
Ky0.cM aMMmuauHoro Oy¢epHOro pacTtBopa H J00aBIAIOT 5-7 Kameib
WHJIMKATOpa XpoMa TEMHO-CHHETo i spuxpoma uepHoro T (0,04-0,05 r) n
TUTPYIOT pacTBOpoM TpuiioHa b Ne 1 mpu MHTEHCHUBHOM NEPEMEIINBAHUHU 10
nepexo/ia KpacHOM OKPacKH COOTBETCTBEHHO B YCTOHUMBYIO CHPEHEBYIO MIIN
CUHIOIO C 3€JICHBIM OTTeHKOM. IIpu ncrnonb3oBanuu 5-7 Kamellb UHAUKATOpa
TUMOJI(PTATCKCOHA HAOITIOJAFOT MEPEX0] OKPACKH U3 CHHEH B CBETIO-CEPYIO.

Tutp 0,05 M pactBopa TpwioHa b mo okcuay marnus (Tlc/lgO) B

rpamMMax Ha KyOMYecKHi CAHTHMETP BBIUUCIISIOT IO popMyIe

20-0,002016

Vep

Tugo = , (19)

rie 20 - obpem ammkBoTHOH dactm 0,1 M pactBopa cepHO-
KHCIIOrO MarHus, B3sTHIH U1 TATPOBaHUS, Ky0.cM;

0,002016 - Macca OKCHJa MAarHUs, COOTBETCTByIOIIas | KyO.cMm
pactBopa Tpuiiona b Ne 1, r/ky6.cm;

V - cpemHee apudmernieckoe 3HaueHme obOwvema 0,05 M
cp pacTBopa TpwioHa b, momexamero Ha THTpOBaHHE,
Ky0.cM.

B tpu crakana BmectumocThio 150 xy6.cMm momemarot o 20 xy6.cm 0,01
M pacTBopa cepHO-KHCIOro Maruus, npuiusatot 50 ky0.cMm Bosl, 15 ky0.cMm
aMMuagHoro OydepHOro pacTtBopa. B crakaH OIycKaroT MarHWUTHBINA
9JIEMEHT, IOMEIIAIOT CTaKaH B THE3J0 (POTORIEKTPOTUTPHMETPA, BKIIOYAIOT
puOOp M MOTOP IEKTPOMATHUTHOM MEIIaJKH, NePEeMENINBAIOT PacTBop 1
MHH, }1063BJ’15]}0T 7 xamnelb HHAWKaTOopa XpoMa TEMHO-CHMHETO U TUTPYIOT
pactBopoM TpuioHa b No 2 10 OCTaHOBKHM CTpEJIKM MHUKpOamIlepMeTpa, 4To
COOTBETCTBYET SKBUBAJICHTHON TOYKE.

Takum ke o0Opa3oM NPOBOAAT TUTPOBAHUE XOJOCTOTO PacTBOPA,
cocrosiero u3 50 ky0.cM BOJIBI.

Tutp 0,005 M pactBopa TpwioHa b mo oxcuay marHus (TI\%IQO) B



rpamMMax Ha KyOWYecKHid CAHTUMETP BBIUUCISIOT 1O popMyJie

20-0,0002016

2
Mg =—y v (20)
cp ~ Vx
rmie 20 - o0Opem amukBoTHOHM wactu 0,01 M pactBOpa cepHO-
KUCJIOTO MarHus, B3sATBIN U1l TATPOBAHHMS, Ky0.cM;
0,0002016 - Macca OKCHIa MarHus, COOTBeTCTByromas | Ky6.cm
pactBopa Tpuiiona b Ne 2, r/ky06.cm;
V - cpenHee apupmeTrmyeckoe 3HadeHne odwvema 0,005 M
cp pacTBopa TpwioHa b, momenmero Ha THTpOBaHHE,
Ky0.cM.
VX - ob6wvem 0,005 M pactBopa TpwioHa b, momemmmii Ha

THTPOBaHHE XOJIOCTOTO PACTBOPA, KyD.CM.

7.2.3. IlpoBeneHne aHan3a

7.2.3.1. TurpoBaHue OKcHIa KaJbLUs C OTIEICHUEM THAPOKCUIOB JKeJe3a
¥ QIFIOMUHUS

HaBecky nemeHTa, KIIMHKEpa, CHIPhEBOH CMECH M JIPYTMX MarepualioB
maccoit 0,5 r ciaBisIoT ¢ 2 T cMecH JJIs CIUIaBJICHUs Ipu Temmeparype 950-
1000 rpan.C. ITnaB pactBopsroT B 60-70 Ky0.cM pacTBOpa COISTHON KHUCIOTHI
1:3 u mepeBoOIAT B MEPHYIO KOJIOY BMECTHMOCTBIO 250 Ky0.cM.

W3 MepHOIi KOOBI MK OT (UIBTpATa MOCIIE OTJCIICHUS OKCHAA KPEMHHUS
mo 1. 6.3.2 oTOMpalOT aNMKBOTHYIO 4YacTh 00beMoM 50 Ky0.cM B CTakaH
BMecTUMOCTBIO  150-200 kyG.cm. PacTtBOop HarpeBaroT [0 KHIICHHS,
NPWIMBAIOT 110 KAIUISIM PacTBOpP aMMHMaka JI0 U3MEHEHHsI OKPacKu OyMaKKu
KOHI'O M3 CHHEH B KpacHYyI0, IPUOABIISIOT PacTBOP COJITHOM KUCIOTHI 1:3 1o
nepexojla KpacHOW OKpackH OyMaXXKH KOHTO B CHPEHEBYIO, 3aTeM
nobasmsor 10 xy6.cM pacTBOpa ypOTpOIHHA, BBIACP)KUBAIOT 5-7 MUH MpH
temmeparype 70-80 rpan.C 10 mpocBETIIEHUs pacTBOpa HaJ BBIICITUBIINMCS
0Ca/IKOM THJIPOKCHJIOB J>Kejie3a M aJIOMUHHS M (QUIBTPYIOT B KOJIOY
BMecTUMOCTBIO 500-750 ky0.cM, IPOMBIBAIOT 0CaqOK Ha (HIBTpE TOpsUCi
BOJIOW IO MCUE3HOBEHHUS PEAKIMH HA XJIOP-MOH C a30THO-KUCIIBIM CEPEOpOM.
[onyuennsiii punbTpar 06beMoM 250-300 Ky0.cM OXJTaXIatoT.

[Ipu OTCYTCTBUU YPOTPOITMHA TMIAPOKCHUIBI JKeJie3a U ATFOMHUHUS MOXXHO
OT/CJIUTh TOJILKO PAacTBOPOM aMMHaKa, J00aBisis ero K aHaJu3HpPyeMOMY
pacTBOpy [0 cliaboro 3amaxa. 3aTeM (QHIBTPYIOT PAacTBOP W IPOMBIBAIOT
0CaJI0K, KaK OIMCAHO BBIIIC.

K ¢unprpaTy mpubasnsior aBe TpeTH mpeanoiaraemoro oosema 0,05 M
pactBopa tpuiona b, 100 ky06.cm pactBopa ruapokcuza xamus, 0,04-0,05 r
CyXoil cMecu HHAMKaTOpa (IyOpeKCOHa W IOTHTPOBBIBAIOT PacTBOPOM
tpunoHa b Ne 1 Bu3yallbHO 10 H3MEHEHUS OKPACKU PacTBOpPa, KaK M3JI0KEHO
Bm. 7.2.2.1.

IIpumevanus:



1. [Tpu aHaMM3e MUTAKOB U MUTAKONOPTIAHIIEMEHTA JUISI IPEIOTBPAICHIS
okucienus okcuga mapranna (II) B I1eM0YHOM pacTBOpE KHCIOPOIOM
BO3[yXa TNepel THUTPOBAaHMEM OKCHAA KalblUs NpwinBaoT 1-3 Ky6.cMm
THIPOXJIOPHJIA THUAPOKCUIIAMHHA, TT0CIIE Yero I00aBiIsioT Bce HEOOXO0IUMbIe
PEaKTHBEI.

2. IIpu aHanM3e MaTepuaioB C MPEANOIaracMoil MaCCOBOM JIOJIEH OKCHIa
kanbius Menee 20% (TJIMHBL U p.) TUTPOBaHUE MPOU3BOMAT, HE TIPUOABIIssS
MIpeIBapUTENILHO pacTBOp TpuinoHa b k aHanu3upyeMoMy pacTBopy.

7.2.3.2. TuTtpoBaHue OKcHIa Kalblldsg O€3 OTHEICHHS THIPOKCHIOB
JKeJie3a v allFOMUHUS

Hagecky npo0sI maccoii 0,1 T craBisior ¢ 1 T cMecH A0 CIUIaBICHUS Ipr
temnepatype 950-1000 rpaxn.C u pactBopsiroT mias B 30-40 xy0.cm pacTBOpa
comnstHOM kucnoTsl 1:3. Ilomy4yeHHBIH pacTBOp KOJHUYECTBEHHO NEPEHOCAT B
kos10y BMecTuMOCThI0 500-750 Ky0.CcM, TIIATEIEHO OOMBIB THUTEIIb.

OmnpezneneHne MOXXET OBITH BBIIOJHEHO TaKkKe M3 aJMKBOTHOH YacTH
pacTtBopa 00beMoM 50 Ky0.cM OCiIe OTICICHUS KPEMHEKHUCIIOTHI 110 1. 6.3.3,
WIN W3 OCTaBILEHCS 4acTH PacTBOPOB B KOJOe BMecTUMOCTHIO 250 Ky0.cm
(m. 7.2.3.1), wim W3 aNMKBOTHOH dYacTH pacTtBopa oObemMoM 250 KyO.cm,
MIPUTOTOBIIEHHOTO 7151 (POTOMETPHUIECKOTO aHanM3a 1o 1. 6.4.3.

B nro0om ciydae mpu BU3yalbHOM THTPOBaHHH TIEpe] JT0OaBICHHEM
THIIPOKCHAA Kaiusa B pacTBOp BBOIAT 10 ky0.cm MP-1 u manee aHanmms BeayT,
Kak omucano B 1. 7.2.3.1.

TurpoBaHme oOKcHIa KalblUs B HNPUCYTCTBHHM 3aMacKHPOBaHHBIX
THIPOKCHIOB JKeJIe3a U aJIOMHUHUS T03BOJIIET BBITOJHUTH ONPEACICHHE U3
aHAITU3UPYEMOTO pacTBopa poOBI, MPUTOTOBJICHHOTO ULt
(hOTOMETPHUYECKOTO ONPEETICHNSI OCHOBHBIX OKCHJIOB MO 11. 6.4.3, MCIOJb3ys
QIMKBOTHYIO yacTh o0beMoM 50 mmm 100 xyG.cM mpu oOmieM pa3BeieHuH
500 xy0.cm. MHIWKanuio KOHEYHOW TOYKH THUTPOBAHUS OCYIICCTBISIOT C
HCHOIB30BaHNEM (oTodnekTporutpumerpa. Tutpyror 0,005 M pactBOopoM
tpuioHa b. Tlepen moGamiieHMEM THAPOKCHIA Kalus K aHAIU3UPYECMOMY
pactBopy mnpubasistror 10 xy6.cm MP-2. [lanpHeiimue omepanuu - 1o 1.
7.2.2.1.

7.2.3.3. TutpoBaHHE CYMMBI OKCHJIOB KaJIbI[Usl U MarHuisi ¢ OTJCJICHUEM
THJIPOKCHUIOB JKeJie3a U ATFOMUHUS

Jis anannsza OepyT aJMKBOTHYIO dacTh obovemMoM 50 kyO.cM wim u3
MEPHO# KOJI0bI BMECTUMOCTBIO 250 Ky0.cM (1. 7.2.3.1), uau u3 KoJa0bl mocie
OTZEJIEHUs] KPEMHEKHUCIIOTHI 110 M. 6.3.3, uiaM u3 KoJObl MOCiIe pacTBOPEHHUS
OTIENBHO B3ATOH HaBeckd mpoObI maccoit 0,1 T mo m. 7.2.3.2. Tuapokcuast
Kelesa M aJioMuHHS oTnelsiioT 1o n. 7.2.3.1. K monyyenHomy ¢uibrpaty
nobarisitor 50 ky0.cM amMmmuauHoro OydepHOro pactBopa, S5-7 Karenb
WHJIMKaTopa XpoMa TeMHO-ciHero win 0,1 T HHIuKaTopa 3puxpoMa 4epHOro
T u Tutpytot 0,05 M pactBopom Tpuiiona b 1o nepexona KkpacHOHW OKpacKu
COOTBETCTBEHHO B YCTOMYMBYIO CHPEHEBYIO WM CHHIOIO C 3€JICHBIM
OTTEHKOM.

7.2.3.4. TurpoBaHUE CYMMBI OKCHIIOB KAJIBIIUS M MarHusi 0e3 OTHeICHUS
THIIPOKCHIOB jKeJie3a U aTFOMUHUS

IIpy BuU3yanbHOM  THUTPOBAaHMM  ANMKBOTHYK  4YacTb  pacTBOpa,
mormydeHHoro mo m. 7.2.3.1 wmm m. 7.2.3.2, o6semoMm 50 mmm 100 xy6.cm



OTOMPalOT B KOHHMYECKyl0 KoinOy BMmectumoctbio 500-750 ky0.cM,
pazbasisror 10 300 xy6.cm Bomoii, mpubasisror 10 xy6.cm MP-1, oxny
KaITF0 MHAWKAaTOpa METHJIOBOTO OpamkeBOro u 7 Ky0.cM pacTBopa
ruapokcuaa Kanus, 3atem 20 ky6.cM ammuauHoro OydepHoro pactsopa u 10
Karejab WHIUKaTopa THMOJ(TaJIeKCOHA. TEeMHO-CHMHWH pPacTBOp TUTPYIOT
0,005 M pactBopoM TpwioHa b 10 Heu3MeHSIOLIEWCs >KEITOBATO-CepOil
OKpACKH.

[Ipu ucnonbp3oBaHUU GOTOTHTPUMETPA ATUKBOTHYIO YacTh oObeMoM 50
Ky0.CM aHaJIN3UpPyeMOro pacTBOpa IOMELIAIOT B CTaKaH BMECTUMOCThIO 150
Ky0.cM, mobaBmsaror 10 ky0.cM pactBopa MP-2, 5 xamens WHIUKATOpa
¢enondrarensa w7 Ky0.CM pacTBOpa THUAPOKCHAA Kallksl, 3aTeM
npubapisitor 20 ky0.cM ammuawyHoro OydepHoro pactBopa (HOsBISCTCS
po30Basi OKpacka), J00aBiISIOT 7 Kamleidb HWHAWKATOpa THMOJI(TaIEKCOHA.
Ilonyuyennsii pactBop THTpytOT 0,005 M pactBopom Tpunona b Ha
($OTOTUTPUMETPE 10 OCTAHOBKH CTPEJIKUA MHUKpOaMIIepMeTpa.

AmHanorngao TUTPYIOT 50 Ky0.CM X0JI0CTOr0 pacTBopa.

IIpumeuanue. Ilpu aHanu3e MaTepuanoB, COAEPXKALUX COEAMHEHUS
Maprasua, JUisl yCTpaHeHUs IIOMeX OT €r0 YeThIPEXBaJICHTHOIO THIPOKCH/IA B
KHUCJIBIA pacTBOpP THUTPYEMOHW alMKBOTHOM dYacTH 100aBisiOT S5 KyO.cM
pacTBOopa THIPOXJIOpWAA THAPOKCWIAMHHA, HO TIPH 3TOM THIPOKCHJ
MapraHiia TUTPYETCs] BMECTE C CYMMOM OKCH/JOB KaJIbIUs M MarHus.

7.2.4. O0paboTKa pe3yJIbTaToB

MaCCOBy}O JOJIIO OKCHUZa KaJlbl WA (X CaO ) B IMPOLCHTAX BBIYUCIAIOT 1O

bopmyne
1
« Teao - V100 21
Ca0O — g
m
re V - oosem 0,05 M pactBopa TpmioHa b, momenmmii Ha
TUTPOBaHNKE, Ky0.CM;
m - Macca HaBeCKH IpoOBL, T
WIH
2
w . _ Tao(V = Vy)-100 9o
Ca0 = ) (22)
m
e V - o6wem 0,005 M pactBopa Tpmiona b, momenmuii Ha THTpOBaHHUE, Ky0.CM;
Vx - 06;6M 0,005 M pactBopa TpwinoHa b, momenmuii Ha THTPOBAaHHE XOJIOCTOTO PacTBOPA,
Ky0.cM;

m - Macca HaBeCKH IpoOBbl, T.



MaccoByo JONI0 OKCHIAa MarHus (XM gO) B IIPOIIEHTAX BBIYUCIISIOT IO

bopmymne

Toao - (V4 —V)-100
XMgO =3 m , (23)

e V1 - ob6sem 0,05 M pactBopa TpmioHa b, momenmmii Ha
TUTPOBaHNE CyMMBbI OKCH/IOB KaJbLIUs U MarHus, Ky0.cM;

V - obsem 0,05 M pactBopa TpmioHa b, momenmmii Ha
TUTPOBAHKE OKCHJIA KaJIbLUs, Ky0.CM;

m - Macca HaBeCKH IpoOBL, T

nim

Tuigo (V1 = Vi) = (V =V, )]- 100

XMgO = m - XMnO -0,568,
e V 1 - ob6wem 0,005 M pactBopa TpwioHa b, momemmuii Ha
TUTPOBaHKE CyMMBbI OKCHJIOB KaJbLIUS U MarHus, Ky0.cM;
V! - obwem 0,005 M pactBopa Tpuiona b, momenmmuii Ha
X TATPOBAHUC CYMMBI OKCHUJIOB KaJbliUA W Mardusa B
XOJIOCTOM PacTBOpE, Ky0.CM;
V - o0wem 0,005 M pacrtBopa TpwioHa b, momemmmii Ha
TUTPOBAHUE OKCHJIA KATBLHUS, Ky0.CM;
\V - o0wvem 0,005 M pactBopa TpwioHa b, momemmmii Ha
X TUTPOBAHME  OKCHIA KajblUs B XOJIOCTOM pPacTBOPE,
Ky0.cM;
m - Macca HaBecku npoObl, T;
XMn 0 - MaccoBas JoJIs OKCUIOB Mapranua, %.

7.3. ®OTOKOIOPUMETPUUECKUN METO]T OTIPEICIICHUSI OKCHIa MarHHsI

Merox ocHOBaH Ha OOpa3OBaHHU B ILEJIOYHOM Cpeie OKPALIeHHOrO B

(24)



OpPAH)XEBO-KPACHBI I[BET aJCOPOIIMOHHOTO COCIMHEHHUS THUTAHOBOIO
JKEJITOTO C TUIAPOKCHUIIOM MarHus.

7.3.1. CpencrBa aHanu3za

Bechr mabopaTtopHbIe 001IeT0 Ha3HAYCHUS.
[Teur mydenpHas.

DOTOINEKTPOKOIOPUMETP KOHIICHTPAITHOHHBIH.
Kucnota comstrast mo I'OCT 3118, pactsop 1:3.

Hatpus runpokcun no I'OCT 4328, pacTBop MaccoBOW KOHLEHTpanuen
100 r/xy6.1Mm.

CoupT >TIi0BBIN pekTudrkoBanHbi TexHudecknid mo 'OCT 18300.

MeTtunoBelif kpacHblil (nHAMKATOpP):0,2 T HHAWKATOpa pacTBOpsioT B 100
Ky0.CM 3THJIIOBOTO CITHPTA.

Harpuii ¢propuctsiii mo 'OCT 4463.
Cwmech amst crtaBiieHus 1o 1. 6.4.1.
Macxkupyromuii pearesr MP-2 o . 7.2.1.

Kpaxwman pactBopumsiii mo I'OCT 10163:0,5 r kpaxmana CMENIMBAIOT C
100 ky0.cM Kunsiel BOAbIL, KUIATAT 5 MUH, GUILTPYIOT U OXJIaXKIAIOT.

Tunpoxcmnamuna tuppoxnopun mo ['OCT 5456, pactBop Maccoi
koHnenTpanueii 0,1 r/ky0.cm, HEHTpanM30BaHHBIN PAacTBOPOM THIPOKCHAA
HATPUS MaccoBOil KoHIieHTpanueir 100 r1/ky0.mM 1O yHHBEpCATbHON
WHAWKATOPHOU Oymare.

Pearent sxenteiii TUTaHOBBIM MmO TY 6-09-07-979: 0,2 T pearedra
pactBopsitor B 100 Ky0.cM BOABI, CMEIIMBAIOT C PACTBOPOM THAPOXIIOPHIA
THIPOKCUIAMHMHA, HEWTPaIM30BaHHBIM THAPOKcHAOM HaTtpusi. Cwmech
(GUIBTPYIOT B MEPHYIO KOJOY BMECTHMOCTBIO 1 KyO.nM, pa30aBisioT IO
METKH BOJIOH, TEpPEMEIINBAIOT U OCTABIAIOT Ha CYTKH. PacTBop rozeH B
TeUeHHEe MecsIa.

PactBop xsopucroro kampmms: 2 T CTaHZapTHOro oOpas3la cocTaBa
M3BECTHSIKA WM KapOoHaTa Kamplus pacTBopsioT B 50 kyb.cM pacTtBOpa
COJISTHOW KUCTOTHI 1:3 1 pa3baBisitoT Bonoi 10 250 ky06.cm.

7.3.2. TloaroTOBKA K aHAIH3Y
7.3.2.1. IlpurotoBieHue rpalyupoOBOYHBIX U XOJIOCTOIO PACTBOPOB

Hcnonp3yroT rpaynpoBOYHBIE PACTBOPHI, IPUTOTOBIICHHEIE M0 1. 6.4.2.1,
npuHAB HaBecky OCO wmaccoit 0,15 T 3a OCHOBHYIO, W PAaCCUHTHIBAIOT
OTHOCUTENIBHO HEEe MAacCOBYIO JOJII0 OKCHJA MarHus B IIPOLEHTaX BO BCEX
OCTaJIbHBIX HaBECKaXx.

st IpUrOTOBJIEHHS XOJIOCTOrO pactBopa | T' cMecH sl CIUIABJICHHS
pactBopsitoT B 100 ky0.cM pacTBOpa COJSIHON KHCIOTHI 1:3 u pa30aBisioT
Bozo# 10 500 Ky0.cM.



7.3.2.2. IlocTpoeHue rpayipoBOYHOrO rpaduka

Hcnonp3ys mects MepHBIX K010 BMecTHMOCTRIO 100 ky0.cM. B mepByto
K00y IPMIIMBAIOT 25 Ky0.CM XOJIOCTOTO pacTBOpPa, BO BCE OCTaJbHBIE IO 25
Ky0.CM TpaayMpOBOYHBIX pPAaCTBOPOB. B TeEpBYydO Hu BTOPYI KOJIOBI
n006aBysIIOT 1o 1 Ky0.cM pacTBopa XJIOPUCTOTo Kajbuus. Bo Bce mects koo
nobasmsror o 30 ky6.cM Bogwl, 5 ky6.cm MP-2, 3arem mo 5 ky0.cm
pacTtBopa kpaxmaina, mo 10 xy0.cM peareHTa TUTAaHOBOTO JKEITOTO M OIHY
KaIUTI0 MHAWKAaToOpa METHJIOBOI'O KpacHOro. PacTBOpbl HEWTpaiu3yoT
PacTBOPOM THAPOKCHIA HATPHUS JO JIMMOHHO-XKEITOTO [BETa U JOOABISIOT
ero mOBITOK o0beMoM 10 KyO.cM, pa30aBISAIOT BOJOW OO METKH,
MIePEMEIINBAIOT, BBIACP)KUBAIOT 5 MUH U (OTOMETPHUPYIOT OTHOCHUTEIBHO
JMCTHJUTMPOBAHHON BOJIbI, UCIIOJNBb3Ysl 3€JICHBIH CBETOQHUILTP C O0JACTBIO
CBETONPONYCKaHUs MpH JuiHE BOJHBI 530-536 HM UM KIOBETY C TOJILUHON
MHOTJIOLIAIOIIEr0 CBET 1ot 20 MM.

Ilo mony4yeHHBIM pe3yibTaTaM OINpPEAEICHUN ONTUYECKOW IJIIOTHOCTU U
W3BECTHOW KOHIICHTPAIMU OKCHJIa MarHus B (DOTOMETPUPYEMBIX O0BbeMax
CTPOSIT TPAJAYHPOBOYHBIA TpapUK WIH COCTABISIIOT KamnOpOBOYHOE
YpaBHEHHE.

7.3.3. IIpoBeneHue aHanmza

B nBe mepubie kosObl BMecTHMOCTBIO 100 Ky0.cM OTOMparoT: B OAHY - 25
Ky0.CM aHaJIM3UPyeMOro pacTBopa 1o 1. 7.2.3.1 wm m. 6.4.3; B npyryio - 25
Ky0.cM OJIM3KOTO 10 MaccoBOH J/i0jie OKCHAa MarHus K aHaJIU3HpyeMOMY
rpajlyupoOBOYHOTO PacTBOpa, MPHUrOTOBIEHHOro 1o 1. 7.3.2.1. 3arem B 0be
KkoiOb1 100aBisroT 30 Ky6.cM BOAbI, BBOIAT 5 Kyd.cM MP-2. JlanpHelme
orepauuu - o m. 7.3.2.2.

IIpu npennosaraeMoil MacCoOBOM J0JI€ OKCHJIa MarHusl B aHAJIU3UPYEMOU
mpobe meHee 1 mim 6onee 3% ompeneneHne BRIOIHAIOT INO0 U3 OTJEIBHON
HaBECKH, MO0 BapbUPYIOT AJTMKBOTHOW YaCcThIO aHAIIM3UPYEMOT0 pacTBOpa.

IIpu npeanonaraeMoil MaccoBOM J10Ji€ OKCHJA KaJIbLUsl B aHAIU3UPYEMOU
npode menee 10% k 0TOOpaHHON ATMKBOTHOM YacTH HMCXOJHOTO PacTBOpa
n00aBJIsIOT 1 Ky0.CM pacTBOpa XJIOPUCTOTO KAJTBITHSL.

7.3.4. O6paboTKa pe3yIbTaToB

Ilepen BbIUMCIEHHEM MAacCOBOW JOJIM OKCHAA MarHUs BBOAAT MONPAaBKY
Ha U3MEHEHHE YCIOBUH (OTOMETPUPOBAHHUS B COOTBETCTBUH C I1. 1.18.

Maccy okcuaa KpeMHHUSI B MIJUIUTPaMMax HaxOZsT IO TPagyHpOBOYHOMY
rpaguKy M BBIUUCISIOT MCKOMYIO MAacCOBYIO JIOJIO dJiieMEHTa 1o (opmyie

().

HenocpencTBeHHO MaccOBYIO JOJIF0O OKCHJA MarHusi B IPOIEHTax
OMPENEIISIOT M0 TPAAYHPOBOYHOMY IpaduKy, MOCTPOCHHOMY B KOOpAMHATAX
"onTHYecKas IUIOTHOCTh - MAaccoBas JIOJII 3JEMEHTa B TpOIEHTax" WIH
HAXOJST MO KATUOPOBOYHOMY ypaBHEHHIO. [IpH OTCTYIUICHHH OT YCJIOBHI
IpajlyUpOBKM B YaCTH HM3MEHEHHS HABECKH, AaJIMKBOTHOW YacTH WU
pa3BecHUs pacyeT IPoBOIAT 1Mo hopmyite (8).

8. Onpenenenne oxcuaos xkesesa (II), (IT)

8.1. Ommnbka MOBTOPSIEMOCTH M PACXOXJICHHE MEXIy pe3yibTaTaMu



napajieIbHBIX ONPEISICHUI HE JTOJKHBI MPEBHIIIATh 3HAYCHUH, YKa3aHHBIX
B Ta0m. 6.

Tabnuma 6
%
MaccoBas gonst okcupa sxenesa (I11), S N R max
1)
Jo 0,5 Briro4. +0,02 0,03
CB.0,5101,0" +0,04 0,05
"1,0"3,0" 0,10 0,15
"3,0"10,0" +0,15 0,20
"10,0"25,0" +0,20 0,30
"25,0 +0,60 0,80

8.2. KoMmmiekcoHOMETpUYEeCKUil METOJ MpU MacCOBOM [10Jie OKcuia
xemnesa (II1), (IT) 6omee 1,0%

Mertox ocHOBaH Ha OOpa3OBaHUM  KOMIUIEKCHOTO  COCJIMHCHUS
TPEXBAJIEHTHOTO >KeJie3a C CyJb(OCATHIMIOBON KHUCIOTOH M pa3pylIeHUH
ero tpmwionoM b mpu pH pactBopa 1-2 ¢ oOpa3oBanreM clabOOKpaIIeHHOTO

KoMILIeKca Tpuionara sxenesa (I11).

HpI/ICYTCTBI/Ie B pPACTBOPEC OKCHUAOB KPEMHUS, AJIIOMHUHUSA, KaJIbLUA U
Mar"vs HE MEIIAIOT ONPEACICHHUIO.

8.2.1. CpenctBa ananusa

Bechr mabopaTtopHbIie 001IeT0 Ha3HAUCHHS.

Onekrpornedb MyenbHas.

Kucnora consaas mo 'OCT 3118 u pactsop 1:3.

Kucnora azotnas no I'OCT 4461.

Awmmuak Bogusiit mo 'OCT 3760, pactop 1:1,5.

Tpunon b mo 'OCT 10652, pactBop MomsipHO KoHueHTpauued 0,05
Moue/ky0.am (0,05 M):18,62 T TprioHa b pacTtBopsitoT B Boje mpu ciabom

HArpeBaHWHM, OXJIAXKIAIOT PACTBOp, (QHUIBTPYIOT B MEPHYIO KOJIOY
BMECTHUMOCTBIO 1 Ky0.IM M JOBOAST O METKH BOJOIA.



Hatpus ruapoxcun nmo I'OCT 4328 umm xamus ruapoxcun no I'OCT
24363, pactBop MaccoBoii KoHneHTparueir 200 r/ky0.aM.

Kucnora cynepocannuunnosas 2-sogaast mo ['OCT 4478.

Cynbdocamuumnossiii uamukarop: 10 r cynbhocaIunuioBol KUCIOTHI
pactBopsitoT B 50 Ky0.CcM BOABI, HEUTPaNU3yIOT pPACTBOPOM THAPOKCHIA
HATpUS WM Kajdus 10 M3MEHEHHUS OKpAacKW MHAWKAaTOpHOH Oymaru "KOHTO"
KpacHOi Ha cupeHeByto U noauBaroT 10 100 ky0.cm BoOi.

CMech UIs cIutaBiieHns 1o 1. 6.4.1.

Kenezo  tpexxmopucroe  6-BogHoe no [OCT 4147  wm
JKeJIe30aMMOHMMHBIE KBACLbl, PAcTBOp MOJIIpHON KoHueHTpauuend 0,05
Mons/ky0. oM (0,05 M):13,5 r Tpexxmopucroro kemeza wm 24,1 T
JKeJIe30aMMOHHUIHBIX KBAaclOB pacTBOpsitoT B 300 ky0.cM BoIbI, GUIBTPYIOT
B MEpHYI KOJOy BMecTUMOCTBIO 1 KyO.nmMm, mobammstor 8-10 ky6.cm
COJSIHOW  KHCIIOTBI, JIONMBAIOT JO METKM BOJOH M  THIATENBHO
MIEPEMEINBAIOT.

AmmMonu#t azotHo-kucnbii mo ['OCT 22867, pactBop ¢ MaccoBoi
KoHueHTpanuen 20 r/ky0.aM.

CroupT 3TIi0BbIH pekTudrkoBanubiid Texaudeckuii mo 'OCT 18300.

MertwmioBblii kpacHslid (MHauKarop): 0,2 T MHAMKaTopa pactBopsitoT B 100
Ky0.CM 3THIJIOBOTO CITHPTA.

8.2.2. IlonroToBka K aHanu3y

8.2.2.1. Ycranoska tutpa 0,05 M pacTBOpa TpeXXJIOPHUCTOTO XKele3a Io
okcuny xemnesa (II1)

YCTaHOBKY  THUTpa  NPOBOIAT  T'PABUMETPUYECKUM  METOJIOM B
mapajuleNbHeIX Tpobax (He MeHee Tpex). Jias 3TOro w3 pacTBopa
TPEXXJIOPHCTOr0 JKejle3a, NPUroToBIeHHoro mo 1. §.2.1, otbuparor
QIMKBOTHYIO YacTh oObeMOoM 25 KyO.cM, IIOMENIAlOT €€ B CTaKaH
BMecTUMOCTBEO 100-150 ky06.cM, pas3baBmstor Bomort g0 50-60 kyO.cm,
HArpeBalOT Ha IUIMNTKe mOpuMepHO 1o Temmeparypel 70-80 rpan.C wu
ocaxaaroT ruapockun xenesa (II1), mpubapmsas mo KamisiM pacTBOp aMMHuaka
B MpPUCYTCTBUHM 3-4 Kamlelb WHAMKATOpa METUJIOBOTO KpPacHOro J0
TIOXKEITEHHUs pacTBOpa HaJl OCaJKOM. 3aTeM CTaKaH BBIZICP)KUBAIOT B TEIIOM
MecTe 3-5 MHH B OTQHIBTPOBBIBAIOT OCAIOK THapokcuaa xxenesa (II1) gepes
¢bunbTp "KpacHas JieHTa" U MpoMbIBatoT ero Ha ¢uibrpe 10-12 pa3 ropsunm
pacTBOPOM a30THO-KUCJIOTO aMMOHHMSI JI0 MCYE3HOBEHUS PEaKUUHM Ha HOH
xyopa. OcaJlok BMecTe ¢ (PUIBTPOM NEPEHOCST B TUTENb, MOJCYIIUBAIOT U
MIPOKAJIMBAIOT B MyenbHOH meun npu temreparype 1000 rpag.C B TeueHme

20-25 muH 10 mocTosHHONW Macchl. Tutp pactBopa \@) TpexxiopucTOoro

JKelle3a B TpaMMax Ha KyOMYeCKHi CaHTHIMETp BBIUUCIIAIOT O (hopMyIIe

m
a=—>, (25)
25

re M cp cpenHee apudmeruueckoe 3HAYEHUE Macchl
- TPOKaJICHHOTO OCajKa, T;



25 - aNUKBOTHAS YaCTh TPEXXIIOPUCTOTO XKele3a, KyO.cM.

8.2.2.2. Ycranoska tutpa 0,05 M pactBopa TpuioHa b mo okcuay xemnesa
11

B tpu koHMueckue koia0bl BMeCTUMOCTBIO 250-300 ky0.cM oTOMparoT 1o
20 ky0.CcM TpPEXXJIOPUCTOTO Kele3a, pa3zdaBisaioT Ao 100 ky6.cM Bomoi u
HarpeBatoT mnpumepHo a0 50 rtpaa.C, npobasmsaoTr 6-7  Kamenb
Cyb(}HOCANNIMIOBOIO UHJMKATOPA MU TUTPUPYIOT pacTBOPOM TpuiloHa b 1o
WCUE3HOBEHMsI (DMOJIETOBOM OKpAacK cyibocanuuwiaTa xeie3a. TuUTp

pactBopa TpuioHa b (TFe 503 ) B TPamMmax Ha KyOWYeCcKHiA CaHTHUMETP

BBIYHCIIAIOT IO (hopMyIie

20a
TF6203 = V—’ (26)

cp
e V. cpenHee apudmernyeckoe 3HaueHue odwrema 0,05 M
cp pacTBopa TpwioHa b, mpoinexaniero Ha TUTPOBaHUE
TPEXXIIOPUCTOTO XKee3a, Ky0.cMm;
20 - 00BeM pacTBOpa TPEXXJIOPUCTOTO JKeJe3a, B3ATHINA UIs

TUTPOBAHMS, Ky0.CM.

8.2.3. IlpoBenenue ananusza

HaBecky anammsumpyemoro wmarepmaiga Maccoi 0,2 T CHJIaBISIOT B
IJIATUHOBOM THIJIE ¢ 2 T cMecu i casieHus mpu 1000 rpaa.C B TeueHue
3-5 muH. [1naB pactBopsitoT B 50 Ky0.cM pacTBOpa COISTHONW KHUCIIOTHI.

Marepuanbl, pacTBOPSIOIMIMECS B COJSHOW KHCIOTe Oe3 ocTaTka,
MOMEIIAI0OT B KOHMYECKYI KojaOy BmectumocThio 250-300 ky0.cm,
conepxanryro 15-20 ky0.cM BOJBI, MPHIHBAIOT 5-7 Ky0.CM COJITHOW KHUCIOTHI
U OCTOPOXKHO HArpeBaloT Ha IUIATKE IO IIOJHOTO pa3jOKEHUS HABECKH.
3arem mpu J000M criocobe pasiiokeHHs HaBecku noOaBisitor 7-10 kamenb
A30THOM KHCJIOTHI, pa3baBisitor Bomoi no 100 ky6.cM, crmabo KHUIATAT
pactBop 1-2 MuH, mocie 4ero HEWTPaIM3yIOT pacTBOPOM aMMHUaka [0
M3MCEHEHHS OKPaCKH OyYMa)kKKM KOHT'O B KPacCHBIHM IIBET, 3aTeM I00OABISIOT 1O
KaIlJISIM PacTBOP COJISTHON KHCJIOTHI 10 M3MEHEHHUS OKPACKH WHIMKATOPHOU
OyMa)XKKH Ha CUPCHEBYIO, TOCIIC Yero no0anisror 8-10 karenb u30bITKa TON
K€ KHUCJIOThl U TUTPYIOT FOpsiYUil pacTBOp TpWIOHOM b B mpucyrcrBum 6-7
Karenb CyJIb(OCATUIIIOBOTO HHINKATOPA O WCYC3HOBEHHS (DHOJCTOBOM
OKpacku pacTBopa. Jlamee pacTBOp COXpaHSIOT IS OIpPEIENCHUS OKCHIa
amomuHus. OmnpernesieHHe MOXXHO TakkKe BECTH W3 aJMKBOTHOM 4acTu
ooremoMm 100 Ky0.cM U3 pacTBOpa IMOCIE ONPEACICHUS OKCHIa KPEMHHS 110
m 6.4.3.

8.2.4. O6paboTKa pe3yIbTaToB



MaccoByro goiro okcuma keneza (III) (XF6203) B IPOLEHTaX

BBIYHUCIISAIOT 10 (hopMyJie

Xte,0, = , (27)

e V - ob6wem 0,05 M pactBopa Tpunona b, momemmuii Ha
TUTPOBaHHUE, Ky0.CM;

m - Macca HaBecKH IpoObl, T.

HpI/I AHAJIN3C MAaTCpPUaAJIOB, COACPIKAIINX ABYX- U TPCXBAJICHTHOC KEJIC30,

MaccoBYI0 1010 okcupa xenesa (111) Xf:e 504 ) BEMHACILIOT 11O hopmye

XFe,05 = XFe,05 ~ Xreo - 11114, (28)

rie X MaccoBas nosst okcuza skenesa (II), ompenensemas 1o
FeO . 8.6, %;
1,1114 - KO3(pQHUIMEHT MepecyeTa MacCOBOM [TOJH OKCHIA

xene3a (II) Ha oxcun xenesa (III).

[pu anHami3e MarepuaioB, cofepKammx ToJdbko okcun xenesa (II), ero

MacCOBYIO JOJIIO (X FeO B IPOUCHTAaX BbIYUCIIAIOT 11O (bOpMyJ'IC

XFe0 = XFe,0, 0,891, (29)

rae 0,891 - KO3hQUIMEHT IepecyeTa MacCOBOH JOJHM OKCHIA
xene3a (IIT) va oxcwn xenesa (I1).

8.3. DOTOKOIOPUMETPUUECKUH METO/ C CYJIb(OCATUIMIOBON KHCIOTOH
Ipu MaccoBo noie okcuna xxenesa (I11I) no 10,0%.

Meron ocHOBaH Ha 0O0pa3oBaHUM B aMMHAyHOH cpele IKeJiIToro
KOMILIEKCa  TpuCyib(pocalumuiaTa  Jkejie3a  IpU  HCIOJIb30BAaHUU
Cynb(HOCATNIMIOBON KHCIOTHI B KAY€CTBE KOMIUIEKCO00pa30BaTes.

8.3.1. CpenctBa aHanuza

Becrr mabopaTopHbie 001IeT0 Ha3HAYCHHS.

@DOTO3NEKTPOKOIOPUMETP KOHIIEHTPAIIHOHHBIH.

[Teur mydenpHas.



Kucnota consinast mo I'OCT 3118, pactBopsr! 1:1 u 1:3.
Ammuax Boaaslii mo 'OCT 3760.

Kucnora cynbpocanmnmiosas 2-sogHas no I['OCT 4478, pactBop
MaccoBoOi KoHIeHTpanueit 250 r/ky0.aM.

Oxkcun xenesa (III) mo TY 6-09-1418, BbicylIeHHBIN MpU TemImepaType
105-110 rpan.C 10 NOCTOSTHHOW MacChl.

Cwmech u1st crutaBieHus 1o . 6.4.1.
8.3.2. [loaroToBka K aHaNu3y

8.3.2.1. IlpuroToBieHrne CTaHOAPTHBIX, TPATYUPOBOYHBIX H XOJIOCTOTO
pacTBopoB

Juis  mpuroTOBIIEHWS CTaHOAPTHOTO pacTBopa okcmma xenesa (IID)
(pactBopa A) HaBecky OKcuaa d>xenesa Maccod 0,1 T momemaor B
KOHMYECKYI0 K0j0y BMecTuMOCThIO 250 ky0.cM, npuimBaroT 50 KyO cMm
pacTBOpa COJITHOW KHCIOTHI 1:1 W, MOKpPHIB KOJIOY 4YacOBBIM CTEKIIOM,
HArpeBaloT MPH YMEPEHHOM KHIICHUHU JO TOJHOIO PACTBOPCHHSI HABECKH.
3areM pacTBOp OXJIAXKAAIOT, MEPEBOIAT KOJIMYECTBEHHO B MEPHYIO KOJIOY
BMECTUMOCTBIO 1 Ky6.ILM, JOJIMBAKOT OO0 METKH BOI[Oﬁ n nNepeMeInBaroT.
MaccoBas koHueHTparnus okcuna xenesa (I1I) B pactope A - 0,1 Mr/ky6.cM.

N3 pactBopa A TOTOBAT pabodmii CTaHIAPTHBIA PacTBOP OKCHIA Kele3a
(I1) (pactBop B), mist yero ormepsitor nunerkord 50 kyO.cM pactBopa A,
MEPEHOCAT B MEPHYHO KOJOy BMecTUMOCTBIO 250 ky0.cM, mpubasistor 50
Ky0.CM pacTBOpa CONISTHOW KHCIOTHI 1:3, MOBOIAT 1O METKH BOIOW H
nepeMermnnBaT. MaccoBas KoHIeHTparus okcuma xenesa (I1I) B pactBope b
- 0,02 mMr/ky6.cMm.

st mpUroToBIEHUS XOJOCTOrO pacTBopa 1,5 T' pacmiaBieHHOH cMecH
IUTA cIoiaBiieHus pacTBopsitoT B 100 ky0.cM pacTBopa consHON KHCTOTHI 1:3,
NEPEBOMAT B MEpHYIO KOOy BMecTHMOCThIO 500 KyO.cM, J0BOIAT
TMIOJTYYE€HHBIH PACTBOP /10 METKH BOJIOH M IIEPEMEIINBAIOT.

IIpn ncronp30BaHUK TPaJyHPOBOYHBIX PACTBOPOB, IIPUTOTOBICHHBIX H3
OCO cripreBoii cMecH 110 1. 6.4.2.1, maccoByto gomo okcuaa xenesa (II1) B
HUX PAaCCUUTHIBAIOT OTHOCUTEIBbHO HaBecku 0,15 T, KOTOPYIO MPUHUMAIOT 32
OCHOBHYIO.

8.3.2.2. TToctpoenue rpagynpoBo4YHOro rpaduka

B mate MepHBIX K06 BMecTuMocThi0 100 kKy0.cMm mpunmmBatot 2; 5; 10; 15
u 25 xy0.cm pactBopa b, uro cootBerctByer 0,04; 0,10; 0,20; 0,30; 0,50 mr
oxcupa xene3a(lll). lobaBnsor B nepBbie YeThlpe KOJIObI COOTBETCTBEHHO
23; 20; 15; 10 xy0.cM XOJIOCTOTO pacTBOpa M BO BCE KOJOBI MO 15 KyO.cM
pacTtBopa cynb(OCATHIMIOBOW KHCIOTHL. 3aTeéM IO KaIrllsiM IPUOaBISMIOT
pacTBOp amMMHaKa IO TIOJXYYEeHHS YCTOHYMBOTO MKEITOrO OKpAaIIWBaHUI
pacTBopa u emie 5 Ky0.cM n30bITKA.

PactBoper B Kkoi0ax MOBOHAT 1O METKHA BOJOH, IEPEMEIINBAIOT U
(OTOKOOPUMETPHPYIOT ~ TOJYYCHHBIE  TPAJyHpPOBOYHBIE  PACTBOPHL,
UCTIONIB3YS CUHHUI CBETOQWIBTP C 001aCThIO CBETOMPONYCKAHUS TPU JJIMHE
BoJIHBI 420-450 HM B KIOBETE C TOJIIMHOM IOIIIOIIAIONIEr0 CBeT ciiosd 10 MM
OTHOCHTEITFHO IUCTHIUIMPOBAHHOW BOABI. [l0 IMOIydeHHBIM pe3yiabTaTaM



OIIpE/IeJICHUI ONTHYECKOH TUIOTHOCTH M M3BECTHOM KOHLEHTPAlMM OKCHJA
xenesa (III) B doromerpupyembix 00BEMax CTPOSAT TIpalynpOBOYHBIN
rpauK WM COCTABISAIOT KAIMOPOBOYHOE YpaBHEHHE.

[Ipu ucnonbp30BaHUU TPagyHMpPOBOYHBIX PACTBOPOB, MPUTOTOBICHHBIX U3
OCO crIpbeBOl cMecH, OTOMPAOT B MEpHBIC KOJOBI BMecTUMOCTHIO 100
Ky0.cM 110 25 Ky0.cM Ka)XI0ro rpagyHpOBOYHOTO PacTBOpA.

Jnst paciipeHus Auamna3oHa OoNnpeleieMbIX COAepKaHui OKcuaa xenesa
(III) MoXHO JUIA TOCHEAHWUX TPeX TPaayHMPOBOYHBIX  PACTBOPOB
HCIOJIH30BATh AIMKBOTHEIE YacT 10 50 Ky0.cM.

K oToOpaHHBIM aJMKBOTHBIM YacCTsIM TpaiyHpoBOuYHBIX pactBopoB OCO
nobasmsror mo 15 kyO.cM  pacTBopa  CyNb(OCATMIMIOBOH KHCIIOTEHI.
JanpHeie onepaniy BEIIONHSIIOT aHAJOTHYHO H3JI0)KEHHOMY BBIIIE JIS
pactBopa b.

8.3.3. IlpoBeneHue ananuza

s onpenenenust maccoBoii o okcuaa xenesa (III) B mepryto xondy
BMeCcTHMOCTHIO0 100 Ky0.cM 0TOMparoT 25 Ky0.CM aHAJTU3UPYyEMOT0 pacTBoOpa,
MIPUTOTOBJIEHHOTO 110 1. 6.4.3, U Jlajiee MOCTYNAIOT TAK JKe, KAK OMKMCAHO B II.
8.3.2.2.

8.3.4. O6paboTKa pe3yIbTaToB

Maccy oxcuma okxemeza (III) B Mmmumrpammax — HaxomsaT — IO
COOTBETCTBYIOIIEMY T'PaJyHMpPOBOYHOMY TIpa(uKy M BBIYHUCISIOT HCKOMYIO
MaCCOBYIO JIOJIIO 37ieMeHTa 1o Gopmyiie (7).

HenocpencteerHo MaccoByto nmomo okcupa kemesa (III) B mpomenTax
ONpeNIeNsAIoT 10 TPagyupOBOYHOMY TIpadHuKy, I[POCTPOSHHOMY B
KOOpJHMHATaX "ONTHYECKas IUIOTHOCTh - MaccoBasl JOJs DJEeMEHTa B
mponeHTax" WIM HaxoIIT N0 KaauOpoBO4YHOMY ypaBHeHuto. Ilpum
OTCTYIUICHUH OT YCJIOBHUH TIpaJydpOBKH B YAacTH HM3MCHCHHS HABECKH,
IMKBOTHOM YaCTH WJIM pa3BelleHHs pacueT npoBosT 1o hopmyie (8).

8.4. ®OTOKOIOPUMETPUUECKHUI METOJ C POJAHUIOM MPHU MAacCOBOHM J0Jie
okcupa sxenesa (I11I) mo 10,0%

Meron OocHOBaH Ha 0Opa30BaHMU KPAaCHOTO KOMIUIEKCHOTO COCIMHEHHS
poJiaHu/a Kere3a NpU UCIOJIb30BaHUM B KauyecTBE KOMILIEKCOOOpa3oBares
POJAHUCTOTO KAJIUSI MIIN aMMOHHSL.

8.4.1. CpenctBa ananuza

Bechr mabopaTopHbIe 001IeT0 Ha3HAUCHHS.

[eus mydenbHast.

DOTORIEKTPOKOIOPUMETP KOHIIEHTPALMOHHBIMH.

Kucnora azornas mo I'OCT 4461 u pacTBOp MOJSpHONW KOHIEHTpanuen
BellecTBa-3kBHBaeHTa 4 Monb/Ky0.1M (4H): 276 Ky0.cM a30THOW KHCIIOTHI
pa3baBistoT Bosoi A0 1 KyO.aM.

Ammonuit  pomanucteii  mo I['OCT 27067, pactBop MaccoBoi

KoHueHTpanued 250 r/ky6.nmM wim kanmuii ponmanucteiid mo I'OCT 4139,
pactBop MaccoBoii koHeHTpanueit 300 r/ky0.aMm.



Oxcup xene3a (II1) mo TY 6-09-1418, BBICYIICHHBIA MIPH TeMIIepaType
105-110 rpan.C 10 MOCTOSHHOM MacCHI.

8.4.2. [lonroToBka K aHanu3y

8.4.2.1. IlpuroToBIcHNE CTAaHOAPTHBIX, TPATYUPOBOYHBIX H XOJIOCTOTO
PacTBOPOB BBHIMOIHSIIOT 1O 1. 8.3.2.1.

8.4.2.2. ITocTpoeHue rpaxynpoBOYHOro rpaduka

B msate mepubix kond BMectumocthio 100 ky0.cm npuimsaror 1,05 2,5;
5,0; 10 u 15 ky6.cm pactBopa b, uro cootBerctByer 0,02; 0,05; 0,10; 0,20 u
0,30 mr oxcuaa xkenesza (II1). JlobasnstroT cooTBeTcTBEeHHO 24; 22; 20; 15 1
10 ky6.cMm XoocToro pacteopa, o 10 Ky0.cM pacTBopa a30THOH KHUCIOTHI U
noouepenHo mo 10 M pacTBopa poaHua aMMOHUS UM KaJHs, pa30aBisiioT
JO METKM BOJIOW, TINATEJIBHO NEpPEMEIIMBAIOT U  (HOTOMETPUPYIOT
MONyYCHHBIC TPaIyHPOBOYHBIC PACTBOPHI, YYUTHIBasS HEIOCTATOYHYIO
CTOMKOCTh POJAAHKCTOrO YKeJe3a, HEMOCPEACTBEHHO MOCIIE UX U3TOTOBJICHHS,
UCIIOJIB3Ysl CHHUI CBETOMHILTP C 00JIACTHIO CBETONPOIYCKAHUS MPH JJTHHE
BOJIHBI 420-450 HM B KIOBETE C TOJIIIMHOM MOTJIOMIAIOIIETO CBET cjios 10 Mm.

[Mo monmy4eHHBIM pe3yjbTaraM OIpPEACICHUH ONTUYECKON IUIOTHOCTH U
M3BeCTHOW KoOHUeHTpanmu okcupa skene3a (III) B doromerpupyembix
00BbEeMax CTPOSIT TPAYUPOBOYUHBIN IPadUK UM COCTABIAIOT KATHOPOBOUHOE
ypaBHEHHE.

[Ipu ucnoab30BaHUM TPaIyHPOBOYHBIX PACTBOPOB, MPUTOTOBICHHBIX U3
OCO chIpbeBOil cMecH, OTOMPAIOT B MEpHBIC KOJIObI BMecTUMOCTHIO 100
Ky0.cM 110 25 Ky0.CM KaxJI0ro rpayupOBOYHOTO PacTBOpA.

Jnst paciiypenys quarna3oHa onpenesieMbIX COAep)KaHnil OKCHAa jKee3a
(II) mst mepBoro pacTBOpa MCHOJNB3YIOT AIMKBOTHYIO 4YacTh 10 Kky0.cMm, a
JUISl TPayMpOBOYHOTO pacTBopa, coaepxaniero 0,15 r oOpasua, anukBOTHYIO
gacth 50 ky0.cM. Bo Bce konOs1 nobasisttor o 10 ky6.cM pacTBOpa a30THOM
KUCNOTHI. JlanpHedmue onepanyy BBIIOJIHSIOT aHAIOTHYHO H3JI0KEHHOMY
BBIILIE [yl pacTBopa b.

8.4.3. [IpoBencHue aHanm3a

s onpenerieHust MaccoBoi monu okcuaa xenesa (I11) B MepHyto kon0y
BMecTtuMocTbio 100 Ky6.cM oTOMpatoT 25 Ky0.cM aHAIM3UPYEMOTo pacTBOpa,
MIPUTOTOBIICHHOTO 10 T1. 6.4.3, U Jajee MOCTYMAOT TaK XKe, KaKk YKa3aHo B II.
8.4.2.2.

8.4.4. O6paboTKa pe3ynbTaToB - 1o 1. 8.3.4.

8.5. DOTOKOIOPUMETPUYECKHH METOA ¢ OpPTO(HEHAHTPOIMHOM IIPH
MaccoBoii gone okcua xxenesa (I111) xo 3,0%

MeTon OCHOBaH Ha MpPEIBapUTEIFHOM BOCCTAHOBIICHHH TPEXBaJICHTHOTO
JKele3a THAPOXIIOPHIOM THAPOKCHIIAMHHA U 00pa30BaHNU JIBYXBAJICHTHBIMH
HOHAMH KeJie3a ¢ OpTOPECHAHTPOIUHOM OPAHIKEBO-KPACHOTO KOMILICKCA.

8.5.1. CpencrBa aHanm3a

Bechi 1abopaTopHbie 00IIIEr0 Ha3HAUCHHS.

[eur mydenpHas.



qDOTOSJ'IeKTpOKOJ'IOpHMeTp KOHHGHTpaHHOHHBIﬁ.

T'mapoxcwnamuna tugpoxsopun no I'OCT 5456, pactBop MaccoBoi
koHueHrpanuei 100 r/ky6.aMm.

Kucnora ykcycnas mo I'OCT 61 u pactop 1:1.

Oprodpenantponun  (1,10-penantponun):1,0 1  oprodeHaHTpoIMHA
pactBopsitoT B 100 ky06.cM pacTBOpa yKCyCHOM KHCIOTHI 1:1.

Awmmuax Boaasli mo 'OCT 3760.
YHuBepcabHas UHAMKaTopHas Oymara mo TY 6-09-1181.

Hatpuit ykcycnokucnsiit 3-ogusiii mo I'OCT 199, pactBop maccoBoit
koHueHntpaiueit 500 r/ky6.1m (nanee OydepHbIil pacTBOD).

Oxcup xene3a (1) mo TY 6-09-1418, BRICYIICHHBIA TIPpH TeMIIepaType
105-110 rpan.C 10 MOCTOSIHHOM MacChI.

CmMech 11 cIuiaBlieHus 1o . 6.4.1.
8.5.2. [loaroToBka K aHaNM3y

8.5.2.1. IlpuroToBneHue CTaHIAPTHBIX, IPATYUPOBOUYHBIX M XOJIOCTOIO
PacTBOPOB BHIMIOJHSIOT 110 11. 8.3.2.1.

8.5.2.2. Tloctpoenue rpasxynpoBoYHOro rpaduka

B mate MepHBIX K010 BMecTuMocThIO 50 Ky0.cM nmpmwimBaroT 1; 2,5; 5; 10;
15 xy6.cm pactBopa b, uto coorBerctByer 0,02; 0,05; 0,10; 0,20 u 0,30 mr
oxcupa xxenesa (III).

[MoowepenHo BO Bce KOMOBI JOOABISIOT COOTBETCTBEHHO 24; 22; 20; 15 n
10 xy06.cM xoJocTOro pactBopa, mo 2 Ky0.cM pacTBOpa THAPOXJIOpUAA
THIPOKCHIIAMHUHA.

3arem mpwimBawT OydepHbI pacTBOp mo ycraHoBinerms pH 3.5 (mo
YHHUBEpCATbHON HHAUKATOPHOI Oymare).

Hns onpenenennst oobema OydepHOro pactBopa, KOTOPHI HEOOXOANMO
npuOaBUTh B TIPaJyHpPOBOYHBIC PACTBOPHI, OTOMPAIOT aJMKBOTHYIO YacTh
pactBopa b o6bemom 10 ky0.cMm 1 100aBISIOT K Hell OydepHbIil pacTBOp 110
nony4eHus Tpedyemoro pH.

Juis anukBOTHBIX "acteit 1; 2,5; 5 m 15 xy0.cm pactBopa b HEoOx0mmMmoe
Konu4yecTBo OydepHOro pacTBopa oOmpenensercs MPONOPUUOHATEHBIM
pacdeToM.

Hanmee B Kaxayro KoiOy NPHIMBAIOT MO 5 Ky0.cM opTOQeHaHTPOIUHA,
JIOBOASAT 1O METKM BOJOM, TNepeMenuBalOT W 4yepe3 S5 MuH
(hOTOKOJIOPUMETPHUPYIOT I10JIy4YE€HHbIE rpagyupoBOYHEBIE pacTBOpEL,
HCIOJB3Yysl CHHUIA CBETO(MUIBTP ¢ 00JACTHIO CBETOINPOITYCKAHUS TIPH JITHHE
BoaHBI 400-500 HM B KIOBETE € TOJIIIHHON ITOTIIOIIAOMIETO CBET ¢Jios 10 Mm.

Ilo nosy4eHHBIM pe3yibTaTaM OIpPEAEICHUN ONTUYECKOW IJIOTHOCTU M
M3BECTHOW KoOHIEHTpanuu okcunpa s>kenesa (III) B doromerpupyembix
00BEMax CTPOST TPagyUPOBOYHBIN TpadUK WIH COCTABISAIOT KaTHOPOBOYHOE



ypaBHEHHE .
8.5.3. [IpoBencHue ananmsa

s onpenenienuss MaccoBoi monu okcuaa xenesa (I11) B MepHyto kon0y
BMecTUMOCTBI0 50 Ky0.cM oTOMpatoT 25 Ky0.cM aHaIM3UpyeMoro pacTBopa,
MIPUTOTOBJICHHOTO 110 T1. 6.4.3, 1 Janee MOCTYNaloT TakK ke, KaK yKa3aHo B II.
8.5.2.2.

[Ipn ompenenennu wmaccoBoil noim okcupa sxesneza (III) B Gemom
MOpTJIaHALIEMEHTe HaBeCcKy oOpasma maccoit 0,5 T CIDIaBISAIOT ¢ 2 T CMecH
JUIA CIUIaBJIeHUs, IuiaB pacTBopsitoT B 30-40 kyO.cm pacTBopa COJISTHOM
KUCHOTH 1:3, mepeBoAaT B MepHyI0 Koja0y BMecTHMOCThio 100 ky6.cm,
TOTOBSIT ¥ (POTOMETPUPYIOT OKPAIICHHBIH PACTBOP W3 AJIMKBOTHOM YacTu 25-
50 xy0.cM, KaKk U3JI0KEHO B II. 8.5.2.2.

8.5.4. O6paboTKa pe3ynbTaToB - 1o 1. 8.3.4.

8.6. IlepmaHTaHAaTHBIA METOJ TPU MAacCOBOH noiie okcuaa sxenesza (II) mo
10,0%

Merto1 OCHOBaH Ha KHMCJIOTHOM PazJ0XKEHHH HPOOBI B TOKE YIJTIEKHUCIIOTO
rasa M IOCIeAylomeM TuTpoBaHMHM okcuzaa xenesa (II) mepmanranarom
KaJus.

8.6.1. CpenctBa ananuza
Bechl 1abopaTopHbIe 00IIEr0 Ha3HAYCHHS.
Kucnota cepnast no 'OCT 4204 u pactsop 1:4.

Kamuii mapranmoBo-kucieiii mo ['OCT 20490 wnam cTaHmapT-TUTD,
pacTBOp  MOJISIPHOM  KOHIEHTpanuedl  BemnectBa-skBuBaienta 0,1
mous/ky0.am (0,1 H).

Hatpuit yrmexucnerii mo I'OCT 83, mmaBneHslil: comy HOMEIIalOT B
IUIATHHOBYIO YalllKy WM TUTENb M BBIICPKUBAIOT B My(denbHOW meun 5-8
MuH 1pu Ttemneparype 850-900 rpan C, oxmaxnaror, pa3OMBalOT Ha
KYCOUYKH, XPaHAT B 3aKPBITOM OIOKCE.

Kucnora consanas mo I'OCT 3118.
Kucnora ¢gropucro-sogopoanas mo [OCT 10484.

VYraekucnelid ra3: moiydaroT B ammapare Kunma neiictBueM pacTBopa
COJISTHOM KHUCJIOTBI Ha MPaMOPHYH KPOLIKY MM HCHOJb3YHOT YIIEKUCIBIN
ra3 u3 OanoHa.

Knanan ByH3eHa: HM3roTOBISIOT M3 OTpe3Ka TOJCTOCTEHHOM pPE3MHOBOM
TpyOkn pmmHOH 50 MM. C omHOro KOHIA TpPYOKHM IUIOTHO 3aKpbHIBAaIOT
pe3WHOBOH TPOOKOH, MMOO 3aTMBAIOT PE3WHOBBIM KileeM. JIpyroil KoHer
Ha/IeBalOT Ha CTEKJISHHYIO TpyOKy. JlesBuem OpuTBBI BIOND PE3MHOBON
TpyOKH nenatot npopes (1enb) IMHOoi 15-20 Mm.

8.6.2. [IpoBencHue aHanm3a
8.6.2.1. B xoHmyeckyro koj0y BMecTEMOCTBIO 250-500 Kky0O.cMm

npuwmmBator 100 ky06.cM pacTBOpa CEpHOM KHCIIOTHI, 3aKpBIBAIOT KOJIOY
MIPOOKOH ¢ ABYMsI OTBEPCTUSIMH, B KOTOPBIEC BCTABJICHBI CTEKIISIHHBIE TPYOKH,



COTHYTBIE MO MPsAMBIM yrioM. OHa u3 TpyOoK (110 XOay ra3a) JOXOIUT 10
JHa KOJIOBI, BTOpas KOH4YaeTcs moJ TNpoOkod. JnuHHYIO TpYyOKY
MIPUCOEIUHSIOT K anmapary Kumma ¢ yriaeKuciasiM ra30M, OTKPBIBAIOT KpaH
MIPOMYCKAIOT YTJIEKUCIBIHA ra3 3-5 MUH.

I[pu orcyrcTBum amnmapara Kumma B Takyro ke KojOy € pacTBOPOM
CepHOI KHUCIOTHI MOMEMIAI0T HECKOIBKO KYCOYKOB ILIABJICHOW COIBI U
3aKpBIBAIOT KOJIOY Pe3MHOBOM MPoOKOii ¢ kinamanoM byH3eHa.

3arem, B 000HMX Cily4yasX, IPHOTKpPBIB NPOOKY, OBICTPO IOMELIAIOT B
K00y HaBECKY CBEKEH3MEITBUCHHOTO KIIMHKEpa WM IIeMeHTa Maccoit 1-1,5
I' B KaJIbKE WJIM MAMPOCHON Oymare, He mpekpamias Toka rasa. Coxepxumoe
KOJIOBI KHITATST 15 MHH, pomycKasi Bce BpeMsi TOK yIJIEKUCIIOro Trasa. 3areM
KOJIOY CHUMAIOT C IUTUTKH, OXJIXKIAIOT, TIOCJIE Yer0 OTCOEAMHSIOT KOOy OT
mpudopa Kwunma, npubasmstor 100 Ky0.cM CBEXCNPOKHUILTICHHOW H
OXJIAX/IEHHOH 10 KOMHATHOW TemmepaTypsl Boabl u Turpylor 0,1 H
pacTBOPOM  MapraHIlOBO-KHCIOTO Kajdus JIO PO30BOM OKpacku, He
ncyesarwouieit B reuenue 20-30 c.

8.6.2.2. Matepuaiibl, He paCTBOPSIOIINECS B CEpHON KHUCIOTE Oe3 ocTaTKa,
pasiararoT B cMecH (PTOPUCTO-BOIOPOIHOM U CEPHOU KUCIIOT.

Hagecky cBexensmenbueHHOro marepuana maccoi 0,5-1 r nomemaroT B
00NBIION TIATHHOBEBIM THTENlb, CMAuMBAIOT BOAOH, mpubaBisror 10 ky6.cm
pacTBOopa CEpHOM KHCJIOThI, [OJMBAIOT IO IIOJIOBUHBI THUIJIS TOpsyel
CBE)KETIPOKUIISTYCHHON BOJIOW, 3aKPHIBAIOT THIeNlb KPBIIIKOW C OTBEPCTHEM,
BCTaBISIsl B HETO CTEKISIHHYIO TpyOKy oT ammaparta Kumma, mpomyckaror
VIICKUCHBIA Ta3. Turemp HarpeBaloT Ha TIecyaHoil OaHe, mpomycKas
YTJIEKHUCTBIN Ta3 10 Havayla KMIIEHHUS JKUIAKOCTH. 3aTeM MpeKpalaroT Noaaqy
YIIIEKUCIIOTO Ta3a (OTCOSAMHSIOT OT MPHUOOpa), OTBOJST KPBILIKY M OBICTPO
MpHOABIAIOT 7 Ky0.CM (TOPHUCTO-BOIOPOTHON KHUCIOTHI.

Turenb IIOTHO 3aKPBIBAIOT KPBIMIKOW (0€3 OTBEPCTHSI) M OCTOPOIKHO
HATPEBAIOT JO IMOSBICHUS OCNBIX MapoB, MOCIE YEro COACPKUMOE B THIJIC
KUOATAT 10 MUH.

3areM TuUTeNb MEpeHocsIT B cTakaH BMecTuMocThio 400-500 ky6.cm,
npubaBsiior 150 ky0.cM  CBEXKENPOKHIITYEHHOH M OXJIaXJIEHHOH [0
KOMHATHOM TeMIlepaTypbl BOJBI, 5 Ky0.CcM CEpHOHM KHCIOTBI M OBICTPO
TUTPYIOT, Kak omucaHo B 1. 8.6.2.1.

8.6.3. O6paboTka pe3yabTaToB

Maccoyro nomo okcrza xenesa (II) (X FeO ) B IIPOIICHTaX BBIYUCIISIOT

o opmyie

V-0,007184-100

Xreo = (30)
m
e V - 00BeM ]v)aCTBOpa MapraHIjOBO-KUCIOTO  KaJwus,
MOLICAIINH Ha TUTPOBAHUE, KY0.CM;
0,007184 - kommyectBo okcuma sxene3a (II), coorBercTByromee 1

Ky6.cM touno 0,1 H pactBopa MapraHioBO-KHCIIOTO
KaJus, T;



m - Macca HaBeCKH IpoOEl, T.

9. OnpenesieHne OKCUAA ATIOMUHUS

9.1. Ommbka TOBTOPSEMOCTH W PACXOXKACHHE MEXKIY pe3ylbTaTaMu
NapaJuIeTIbHBIX ONPEAEICHNI He TOJDKHBI IIPEBBIIATh 3HAUCHUH, yKa3aHHBIX
B TabI. 7.

Tabmuua 7
%
MaccoBas 101151 OKcHza S N R max
ATIOMHUHUS
Jlo 1 BxJItou. +0,05 0,07
Ce.1mo 3" +0,10 0,15
"3 +0,15 0,20
"0 0,20 0,30
"20"70" +0,30 0,40
"70 +0,40 0,50

9.2. O0BbeMHBIH KOMIDIEKCHOMETPHIECKUH METO]

Meron ocHOBaH Ha 00pa30BaHUM KOMIUIEKCHOTO COeIMHEHHs TpuiioHa b ¢
noHaMu amoMmuHHs npu pH pactBopa 2-3 ¢ mocnenyrommM 00paTHBIM
TUTPOBaHMEM MW30bITKa TpWIOHa b, 3aBeIOMO BBOJMMOIO  MOCIHE
oTpeJieNIeHrsT OKcHa xene3a (Mo 1m. 7.2), pacTBOpOM XJIOpHIA JKeie3a MpHu
pH 4,8-5,0.

[IpucyrcTByole B pacTBOpe IOCHE OMNpEACICHHs OKCHIA IKenesa
TPUJIOHAT JKeJe3a, He paspymaromuiics npu pH pactBopa 4,8-5,0, a Taxxke
HOHBbI KPEMHMS, KajJlblusA, MarHuvsg, CCpbl HC MPECHATCTBYIOT OIPCACIICHUIO
OKCH/JIa aJTFOMUHUS.

9.2.1. CpencrBa ananu3za

Becsl maboparopHble 00111ero Ha3HaYeHUsL.

[Teur mydenpHas.

Kucnota consnast mo 'OCT 3118 u pactsop 1:3.

Kucnora azornas mo 'OCT 4461.



Ammuak Bonusliit o 'OCT 3760, pacteop 1:1,5.

Tpuwton b mo 'OCT 10652, pactBop maccoBoit koHmentparueit 0,05
Moub/Ky0.1Mm (0,05 M): rotosst o 1. 8.2.1.

Kucnora cynehocanmmmnosas 2-sogaast mo ['OCT 4478.
Cyinb(hocanunuioBelii HHAUKATOp 1o 1. 8.2.1.

Hatpus rugpokcun no 'OCT 4328 wmmm kamus ruapokcun mo 'OCT
24363, pactBop MaccoBoi koHueHTpauuei 200 r/Ky6.aM.

Kucnora ykcycnas no 'OCT 61, neasiHas unm MaccoOBOW KOHLEHTpalnuen
800 r/Kxy0.1M.

Hatpuii ykcycHo-kucneiid 3-poasbiii mo 'OCT 199 wim 6e3BomHbIN
(TIaBIEHBIN).

Cwmech 1 criiaBiieHus mo m 6.4.1.

Kenezo  tpexximopucroe  6-ogHoe 1o [OCT 4147  wu
JKEeIle30aMMOHHIHBIE KBAaCIlbl, PAacTBOp MaccoBOd KoHmeHTpamueir 0,05
MoJb/Ky0.aMm (0,05 M) mo m. 8.2.1.

KBacupt amomokanueBsie 1o ['OCT 4329, pactBop MaccoBoi
koHneHTpanueit 0,05 Monp/ky0.mm: 16 T kBacoB pacTBopstoT B 300 Ky6.cM
BOJbI, (UIBTPYIOT PacTBOp B MEpHYIO KOJOy BMECTUMOCTBIO 1 KyO.aMm,
N00aBJISAIOT 9 Ky0.CM COJISHOW KHCIIOTBHI, pa30aBJISIOT BOJOW 110 METKH,
MIEPEMEIIIHBAIOT.

Aneratusiii 6y¢epusiii pactBop ¢ pH 4,8-5,0: 165 r mutaBieHOro ykCycHo-
Kucnoro Harpus unu 270 r HaTpus yKCYCHO-KUCIIOTO 3-BOJHOTO PACTBOPSIOT
B 300-400 ky0.cM BOABI, (QHIBTPYIOT B MEPHYI KOJIOY BMECTHMOCTBIO |
Ky0.1M, mobasmsror 60 kKy0.cM JensHOM wim 75 Ky0.CM YKCYCHOM KHCTIOTBI
MaccoBoii kornenTpanueit 800 r/ky0.aM u momuBaioT 10 1 Ky06.1M BOJOM.

Croupt >TII0BBIH pekTudrkoBanHbi TexHndecknid o 'OCT 18300.

MeTunoBblii  KpacHbI (MHIWKATOpP), CIHPTOBOW pPacTBOP MacCOBOU
KOHLIeHTpauuen 2 1/ky0.1M B STHIOBOM CITUPTE.

9.2.2. TloAroToBKa K aHAIH3Y

9.2.2.1. YcTaHOBKa TUTpa PacTBOpa aTIOMOKAIHMEBBIX KBACIIOB MO OKCUAY
QATFOMUHUS

ITo 25 xy0.cM pacTBOpa aTIOMOKAHEBBIX KBACIIOB IMOMELIAIOT B TPHU
CTakaHa BMeCTUMOCThIO 150 kyO.cMm, pa30aBisiroT Bomoit n0 obbema 100
Ky0.CM ¥ JBYKPAaTHO OC&KAAIOT THAPOKCUA ATIOMHHUS aMMHAKOM [0
HHJIUKATOPY METUIOBOMY KPACHOMY.

Ocanok GuiabTpyroT u npokanuBaroT npu temmeparype 1100 rpaa.C mo
ITOCTOSITHHOM MacCHI.

Tutp pacTBopa anOMOKaIMEBBIX KBACI[OB (8) B rpaMMax Ha KyOW4ecKuH

CAaHTHMETP BBIYUCISIOT 1O (hopMyJie



Mep
o0=——, 31
75 (31)

e mcp - cpenHee apuQmeTHIecKoe 3HaYCHHE Macchl
MPOKaJICHHOTO 0CaJIKa OKCH/a ATIOMUHUS, T
25 - 00BeM aJIMKBOTHOW 4YacTH pacTBOpa aFOMOKAJIHEBBIX

KBacIIOB, Ky0.CM.

9.2.2.2. YcraHOBKa TUTpa pacTBOpa TPUWIOHA b 10 OKCHIY almrOMUHUS

[IpeaBapuTebHO YCTAHABIUBAIOT OOBEMHOE COOTHOILICHHE MEXKIY
KOHIICHTPALMSIMA PAacCTBOPOB TPWJIOHA b UM TpexXXJIOpUCTOro IKenesa
MaccoBoit koHrentpanueii 0,05 Monb/ky0.aM. Ijisi 3TOro CIyCKarwT u3
OIOpETKH B TPU KOHHYECKHE KOJOBI BMeCTHMOCTBIO 250-300 xy6.cMm mo 10
Ky0.cM pacTBOpa TpwioHa b, pazbaBmsaror Bomoit mo oopema 100 kxy06.cm,
npuwimBator 10 ky6.cm aneratHoro OydepHOro pacrtBopa, 6-7 Karenb
Cynb(HOCANNIMIOBOTO WHIMKATOPA U THUTPYIOT PAaCTBOPOM TPEXXJIOPHCTOIO
JKeJiesa JI0 TOSIBICHHS 30JI0THCTO-OPaHKEBOW OKpAacKW, HE HCUe3arollei B
Te4eHue 1 MUH.

Koaddumment (K), BBIPXKAIONUH 00BEMHOE COOTHOIICHHE MEXKILY

KOHIIGHTPALUsIMH PAcTBOPOB TpWJOHA b M Tpexxmopucroro xenesa,
BBIYHCIISIIOT IO popMyIie

K = ﬂ (32)
Vep

cpenHee apudMeTHICCKOE 3HAYCHHE 00BEMOB PacTBOpa
TPEXXJIOPUCTOrO JKeJe3a, MOUICIIEr0 Ha THTPOBAHUE
10 xy0.cm pactBopa Tpriiona b, ky0.cum.

rac VCp

Tutp pactBopa TpunoHa b juia ompeneneHnss OKcuaa ANTIOMHUHHSA
YCTaHaBIMBAIOT CJIEAyIOIIMM oOpa3oM. B Tpu KoHHMYeckue KOIOBI
BMecTHMOCTBIO 250-300 ky0.cM cmyckaroT w3 Otopetku mo 20 KkyO.cMm
TUTPOBAHHOTO PAcTBOpPAa AJIOMOKAIHMEBBIX KBAaCLOB, pa30aBislIOT BOJOH 10
obrema 100 ky0.cM, HEHTpPAIM3YIOT PAacTBOPOM aMMHaKa JI0 W3MEHEHHS B
KpacHbI 1BeT Oymakku "KOHTO". 3aTeM MO KamjisM A00aBISIOT PacTBOP
COJISTHOM KMCJIOTBI 10 U3MEHEHHS I[BeTa OyMaXKH "KOHro" B CHPEHEBYIO U
eme 8-10 kamesns M30BITKA TOW >ke KUCJIOTHL K moiydyeHHOMYy pacTBOpy
nobasmsiror 25 kyO.cM pacTtBopa TpmioHa b, HarpeBamoT 1m0 KHIICHHS,
npubasisitor 10 ky0b.cMm aneratHoro OydepHoro pacrBopa, 6-7 Karenb
Cynb(OCAINIMIOBOTO  HMHAMKATOPa,  OXJ&XAAT 1O  KOMHATHOM
TeMIepaTypbl U TUTPYIOT PacTBOPOM XJOPHUCTOrO keje3a A0 IOSBICHHUS
30JI0TUCTO-OPAHKEBOM OKPAaCKH, yCTOMYUBOW B T€UEHHE | MUH.

Turp pactBopa TpuiioHa b (TA|203) B TpaMMax Ha KyOHMYecKHil

CAaHTUMETP BBIYUCIIAIOT 11O q)opMyne
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TA|2O3 = 25 _K .ch )

rre 20 -

p

(33)

00BEM  THTPOBAaHHOTO pACTBOpPa  AIFOMOKAIIMEBBIX
KBAacIOB, Ky0.CM;

o0beM pacTBOpa TpwioHa b, 3apaHee NPHIMTBHIA K
TUTPOBAHHOMY pacTBOPY alFOMOKAJIMEBHIX KBacLOB,
Ky0.cM;

cpenHee apudmMeTHUecKoe 3HaYeHHE 00bheMa pacTBOpa
TPEXXJOPUCTOr0 Keje3a, MOIIeAINA Ha obpaTHOE
TUTPOBaHHE, Ky0.CM.

9.2.3. IIpoBeneHune aHanuza

K pactBopy aHanu3upyemoii mpoObl [ocie ONpeeSicHNs] OKCH/IA Keme3a
(ITII) mo m. 8.2.3.1 00aBIAIOT TaKOE€ KOJHYECTBO pacTBOpa TPHJIOHA b,
9TOOBI XBATWJIO HA TIOJHOC CBS3BIBAHHE MPEINOIaraeMoro KOJIM4YeCcTBa

OKCHhga aJrMHHHA B

KOMILUTIEKC M OCTaJCs HM30BITOK Okoio 10 KyO.cM.

KonmnuectBo nobasisemoro pactBopa TpwioHa b (C) B KyOMUYECKHX

CaHTHMETpax BBIYMCIIIOT 10 (opMyIie

'
m- XA|203

~ Tai0, -100

rue m -

'
Al>O3

10 -

+10, (34)

Macca HaBECKH TPOObI, T.

nperoaraeMas MaccoBasi JOJIi OKCHIa aIOMHHHS B
marepuaiie npoosi , %;

M30BITOK pacTBOpa TpuiioHa b, ky06.cM.

[locne noGaBneHust pacTBOpa TpwioHa b aHamu3upyemblii pacTBOp
HATPEBAlOT W JOBOAAT A0 KumeHwus, NpuOaBisioT 10 xyO.cM ameraTtHOro
Oy(epHOro pacTBOpa, OXJIAXKIAIOT 10 KOMHATHOH TEMIIEPaTypsl U THTPYIOT
PacTBOPOM TPEXXJIOPUCTOTO >Kejie3a 0 MOSIBICHUS 30JI0THCTO-OPaHKEBOTO
OKpAaIlIMBAHUS, HE HCUE3AIOIIEro B TeUeHHE | MUH.

Ilpumeuanne. B marepuanax, He COAEp)KAIUX OKCHJ Keje3a, OKCHU]L
ATIOMUHUS OmpenensieTcs U3 OTAeNbHOM HaBecku Maccoir 0,05-0,20 r B
3aBHCHAMOCTH OT KOHIICHTPAIUY WM U3 aJIMKBOTHOW YacTu (hMIbTpaTa mocie
OTJIENICHHSI OKCUIa KPEMHUS JKEIaTHHOM 110 1. 6.3.2.

Pa3pemaeTCﬂ TAKXKE ONPCACIIATE OKCHU/IbI J)KCJIC3a U AJIIOMHUHUS, UCIIOJIB3YA

0CaJIoK THIPOKCHUIOB,
COJISTHOM KHCJIOTE.

HNOJYy4YEHHBIH Mo M. 7.2.3 mocie ero pacTBOPEHHs B



9.2.4. O0paboTKa pe3yJIbTaToB

MaCCOBy}0 JOJII0O OKCHhaa aJIOMHHUA (XA'zos) B IIPOOCHTAX

BBIUUCIISIOT 110 (hopMyJie

(C-K-V)Tp,0, - 100

XA|203 m - 0,638 . XTi02 y (35)
eV - 00bBeM pacTBOpa TPEXXJIOPUCTOTO XKeJe3a, MOUICAIIHN
Ha 00paTHOE TUTPOBAHHUE, Ky0.CM;
m - Macca HaBeCKH IpOOElL, T.
XT' 0 - MaccoBas J0JIsl OKCHJa TUTaHa B Ipo0e, orpesieeHHast
102

o pasz. 10, %.

9.3. IIpsiMo#t POTOKOTOPUMETPUIECKHNA METOX

Meron ocHOBaH Ha 0Opa3oBaHMU OKPALIEHHOTO B KpacHbBId IIBET
KOMIIIEKCHOTO COCJMHEHHS HMOHAa allOMHMHHUS C aJioMUHOHOM mipu pH
pactBopa 4,5-4,8.

9.3.1. CpenctBa ananusza

Becrr mabopaTopHbIie 001IeT0 Ha3HAUCHHS.

[eus mydenbHast.

DOTORIIEKTPOKOJIIOPUMETP KOHLIEHTPALIMOHHBIM.

PH-mMetp uiu nonomep.

Hatpuit ykcycHo-kucnsiit 3-Bomusiit 1o 'OCT 199 wim 6e3BomHBIA TIO
TV 6-09-246.

Hatpus runpokcun no I'OCT 4328, pacTBop MaccoBOW KOHLEHTpanuen
10 r/xy6.oMm.

Kucnora ykcycnas no I'OCT 61, nensnas.

Kucnora ackopOmHOBas muIIeBas, pacTBOpP MacCOBOW KOHIIEHTpAIHend 2
r/ky06.1m: 0,2 T xucnotsl pactBopstoT B 100 xy0.cm Bogsl. PactBop roxen 2-3
CYT.

AJNIOMHHOH (aMMOHUIHAS COJIb aypUHTPHUKAPOOHOBOH KUCIIOTHI), PACTBOP
MaccoBoi KoHueHTpanued 1 r/ky6.nm: 1 r amomuHoHa pactBopsitor B 100
Ky0.CM BOJIBI C TOCIIEIYIOUIMM pa3BelleHneM Bojod 1o 1 ky0.am. PactBop
TIIATEIBHO ITIEPEMENINBAIOT, BBIIEPKHUBAIOT B TeUeHUE 4-5 CyT B TEMHOM
MeCTe, XPaHAT B COCYJIe U3 TEMHOT'O CTEKIIa.

AneratHelii Oydepnbiii pactBop pH 5,2 - 5,3: 100 T Hatpus yKCycCHO-



KucIoro 6e3BogHoro win 166 r 3-soxHoro pactBopstor B 300 Ky0.cM BObI,
GUIBTPYIOT M pa3daBisIOT Bopoi o0 950 kyO.cMm, mobamisitor 15 Ky6.cm
JIEASTHOM YKCYCHOW KMCIJIOTBI, IEpEMEIINBAIOT U NpoBepstoT pH pacTBopa Ha
noHomepe pH-metpe; npu 3HaueHnn pH menee 5,2 mo0OaBISIOT MO KaIjIsM
pactBop ruapokcuna HaTpusa, npu pH Oonee 5,3 - HECKOJNBKO Karmelb
YKCYCHOM KHCIIOTHI.

9.3.2. TloAroToBKa K aHAIN3Y
9.3.2.1. IlpuroToBieHue rpaJyupoBOYHBIX paCTBOPOB

Hcnonp3yroT rpagynpoBOYHBIE PACTBOPHI, IPUTOTOBJICHHBIE MO 1. 6.4.2.1,
npuHsaB HaBecky OCO wMaccoit 0,15 r© 3a OCHOBHYIO M PacCUMTHIBAIOT
OTHOCHTEJIFHO HEe MacCOBYIO JIOJIO OKCHA JIIOMHHUS B IIPOLIEHTaX BO BCEX
OCTaJbHBIX HABECKAaX.

9.3.2.2. IlocTpoeHue rpayMipoBOYHOrO rpaduka

B mate MepHBIX KOMO BMecTHMOCTBIO 50 Ky0.cM TIpHIMBAIOT
COOTBETCTBEHHO IO 5 Ky0.CcM KaXIOro TIpagyHpOBOYHOTO pacTBOpA,
n00aBIIsOT Mo 1 Ky0.cM pacTBOpa acKOpOMHOBOW KHUCIOTHI M MO 5 Ky0.cM
pacTBOopa alIOMHHOHA, 3areM Jo00aBisror mo 10 KkyO.cM  ameraTHOro
Oy¢epHOTrOo pacTBOpa, paz0aBIAIOT IO METKH BOIOH, MEPEMEIIMBAIOT W
mocue 15 MuH BbICTanBaHUS (POTOMETPHPYIOT PACTBOPHI OTHOCHUTEIBHO
JUCTHJUTMPOBAHHOM BOJIBI, UCIIOJIB3Ysl 3€JIEHBII CBETOPHILTP C MAKCHMYMOM
CBETONPONYCKaHUs MpH JuiHE BOJHBI 530-536 HM U KIOBETY C TOJIILUHON
MIPOMyCKAaMero cBeT cios 10 M.

ITo momy4eHHBIM pe3yJbTaTaM ONpEeNCHHUs ONTHYECKOM IUIOTHOCTH U
M3BECTHOW KOHIIEHTPAIMU OKCHUJIA aJIFOMUHHS B (POTOMETPUPYEMBIX 00beMax
CTPOSAT TPaJyWPOBOYHBIH Tpayik MIM COCTABIAIOT KaJIMOPOBOYHOE
ypaBHEHHE.

9.3.3. [IpoBeneHue aHauza

Jnst ompeznesneHUsT MaccOBOW JOIM OKCHIA ANIOMHMHHS B JIBE MEpHbIC
KOJIOBI BMecTUMOCTBIO 50 KkyO.cM oTOMparT: B OAHYy - 5 KyO.cM
aHATM3UPYEMOT0 PacTBOpPa, MPUTOTOBIEHHOro mo m. 6.4.3; B apyrywo - 5
Ky06.cM OJM3KOrO II0 MAaccOBOH J0Jie JJIEMEHTa K aHAIU3HUPYEMOMY
TpagyupOBOYHOTO PacTBOpPA, MPHUrOTOBIEHHOTO 1o 1. 9.3.2.1. 3atem B 06e
KOJIOBI TIPHIMBAIOT MO 1 Ky0.cM pacTBOpa acKOpOMHOBOM KHCJIOTHI U O 5
Ky0.cM pacTBOpa anroMuHOHa. JlaneHelme onepanys - mmo 1. 9.3.2.2.

C 1mempl0 CTPOTOro COXpPaHEHHWSA KHCIOTHOCTH (OTOMETPUPYEMBIX
pacTBOPOB B CiIy4ae U3MEHEHHs yCIOBHH (POTOMETPUPOBAHHUS 10 CPABHEHHIO
C YCJIOBUSIMU I'paAyHUpOBaHUs NPOBOJAT CIETLYIOIUE OIEPaLUH.

IIpn ymeHbIICHHU DPa3BEICHUS aHATM3UPYEMOrO PacTBOpa yMEHBIIAIOT
HPONOPIMOHANBHO KOJIMYECTBO PACTBOPA COJISTHOM KUCIIOTHI, UCIIOJIB3yEeMOM
JUISL pAaCTBOPEHUS CIUIABJICHHOM 1O 11. 6.4.3 HaBeCKH MpoOBI;

IIPY yMEHBIICHUM QJIMKBOTHONW YacTH AaHAIN3UPYEMOrO pacTBOpa,
NPUTOTOBJIEHHOTO 1O T. 6.4.3, BOCHONHSIIOT ee 1o o0beMa 5 KyO.cM
XOJIOCTBIM PaCTBOPOM, IPUTOTOBJIEHHBIM 110 1. 7.3.2.1;

MIPH YBEJIMYCHAY ATMKBOTHOMN YaCTH aHAJIH3HPYEMOTO PAcTBOpA PasHUILY
B HUCIOJIb30BAaHHOM 00BeMe (10 CPaBHEHHUIO C 5 Ky0.CM IpagydpOBOYHOIO
pactBopa) OTAEIbHO TUTPYIOT PACTBOPOM THIPOKCH/IA HATPHS M MOIIEIIICEe
Ha HEHTpaIM3alMi0O KOJMYECTBO THAPOKCHAA HATpusi H00ABISIOT K



0TOOpaHHO¥ aJTMKBOTHOW YaCTH aHAIM3UPYEMOIO PacTBOPA;

[pY MPOBEJCHUM aHAIIU3a JKEJIE30COACPIKAIINX MATePHAIOB (ITUPUTHBIC
OTapKH, JKEeJle30CoJepiKalliie UUIAKH, 30Jbl, H3BECTHIKOBO-OrapOYHbIC
CBIPHEBBIC CMECH W T.IL.), TJIE MAaccoBas JOJS OKCHIA JKejie3a MPEBBIIIACT
10%, pexoMmeHayeTcs ONpeelieHne OKCHIA allOMUHUS MPOBOAUTH U3
OTIeNBFHON HaBeckH Maccoit He Ooinee 0,1 T, a kK 0TOOpaHHOH aTMKBOTHON
4acTu 100aBIAIOT 5 Ky0.cM pacTBOpa aCKOPOMHOBOM KHCIOTHI.

9.3.4. OOpaboTKa pe3yJIbTaToB

Ilepen BeIYMCIEHHEM MAacCOBOW [JOJIM OKCHAA ANIOMHHHUS BBOJSAT
NONPaBKy Ha U3MEHEHHE YCJIOBUI (POTOMETPUPOBAHUS B COOTBETCTBHUH C II.
1.18.

Maccy oOkcHma — aTIOMHHAS B MIJUIMTPaMMax  HaxomsIT IO
rpagyUpOBOYHOMY TpadHKy W BBIUHCIAIOT HCKOMYIO MAacCOBYIO JOJIO
aseMeHTa 1o dopmyie (7).

HenocpencTBeHHO MAacCOBYIO OO OKCHIA ANIOMHHHS B TPOLEHTaX
OMPENEIISIIOT 10 TPAAyHPOBOYHOMY rpaduKy, MOCTPOCHHOMY B KOOpPAMHATAX
"onTHYecKas IUIOTHOCTh - MAaccoBas JIOJII 3JEMEHTa B TpOIEHTax" WIn
HAXOJAT MO KATUOPOBOYHOMY ypaBHEHHIO. [IpH OTCTYIUICHHH OT YCJIOBHI
IpajlyUpOBKM B YacCTH HM3MEHEHUS HABECKH, AaJMKBOTHOW 4YacTH WIH
pa3BelcHUs pacyeT IpoBo AT 1o hopmyiie (8).

9.4. NuddepeHnnanbHeIA HOTOMETPHISCKIA METO

Merton oOcHOBaH Ha HW3MEPEHUM OINTHYECKON IUIOTHOCTH KpPacHOro
KOMIUIEKCA MOHAa AIOMUHUS C AJIIOMHHOHOM B AHAJIU3UPYEMOM pacTBOpE
OTHOCHUTEIIFHO OOYCIIOBICHHOW ONTHYECKOW IDIOTHOCTH —aHAJOTHIHBIM
00pa3oM HOJTy4SHHOTO pacTBOpa CTAHJAPTHOTO O0pas3Ia.

9.4.1. CpeacrBa aHanu3a - o 1. 9.3.1.
9.4.2. TloAroToBKa K aHAIN3Y
9.4.2.1. IlpuroToBieHue rpaJyupoBOUYHBIX paCTBOPOB

Hcnonp3yroT rpagynpoBOYHBIE PACTBOPHI, IPUTOTOBICHHBIE MO 1. 6.5.2.1,
npuHsaB HaBecky OCO maccoit 0,10 r 3a OCHOBHYIO, W PAacCUMUTHIBAIOT
OTHOCHTEJIFHO HEe MacCOBYIO JIONIO OKCHA AJIIIOMHHUS B IIPOIIEHTaX BO BCEX
OCTaIbHBIX HaBECKaX.

9.4.2.2. IlocTpoeHue rpayMipoBOYHOrO rpaduka

B mate MepHBIX KOmO BMecTHMOCTBIO 50 Ky0.cM TIpHIHMBAaIOT
COOTBETCTBEHHO 10 5 Ky0.CM KaXXI0ro TpagyHpOBOYHOTO pPacTBOPA,
JO0ABJISAIOT MO 5 Ky0.CM pacTBOpa acKOPOMHOBOW KHUCIOTHI M MO 5 Ky0.cM
pacTBopa alIOMHHOHA, 3areM Jo0aBisror mo 10 KkyO.cM  ameraTHOro
Oy¢epHOTrO pacTBOpa, paz0aBIAIOT IO METKH BOIOH, MEPEMEHIMBAIOT W
MIOJY4YEHHbIE PACTBOPBI Al Pa3BUTUS OKPACKM OCTAaBIAIOT HAa 3 4, 3aTeM
(OTOMETPHPYIOT B COOTBETCTBMHM € 1. 9.3.2.2 OTHOCHTENILHO OCHOBHOT'O
rpajlyipOBOYHOTO pactBopa; pu 3TOM ONITHYECKUI HOJIb
(oToMeTprUecKOro MpuOOpa MO IMIKaJE MOTJOIMIEHUS B 3aBHCUMOCTH OT
YyBCTBUTEIIPHOCTH YCTAHABIHMBAIOT 10 3TOMY pacTBOpPY B HHTEpBaie
ontuueckoi miotHoctu 0,250 - 0,300.

Ilo TIOJTYY€HHBIM 3HAYECHUAM OTHOCHUTEIIBHBIX ONTHUYCCKUX INIOTHOCTEH U



COOTBETCTBYIOIIMX MM  KOHLIEHTpPAIMsIM  OKCHIa  QJIIOMUHHUS B
IpajlyipoOBOYHBIX pPAaCTBOpPAaX  CTPOAT TPaJAyHPOBOYHBIA TpaduK WiIn
COCTaBJISIIOT KAJIMOPOBOYHOE YpaBHEHHE.

9.4.3. IIpoBeneHune aHanmza

Jnst ompeziesieHUs] MaccOBOW JIOJMHM OKCHIA ANTIOMHHHS B JIBE MEpHbIC
KoObl BMecTHMOCTBIO 50 Kyb.cM oTOuparor: B OomHy - 5 KyO.cMm
aHAIM3UPYEMOTO PACTBOpa, MPUTOTOBJIEHHOTO Mo m. 6.5.3; B apyryio - 5
Ky0.CM OCHOBHOT'O TI'pajyHpOBOYHOTO PacTBOpa, MPHUIOTOBIEHHOTO IO II.
9.4.2.1. 3arem B o00e KONOBI TPWIMBAIOT TO 5 Ky0.cM pacTBopa
aCKOpPOMHOBOM KUCIIOTHI.

JanpHeimue onepauuu - mo 1. 9.4.2.2.
C 1enpl0 CTPOroro COXpaHEHHs KHUCIOTHOCTH (HOTOMETPHPYEMBIX
pacTBOPOB B CiIydae U3MEHEHHs yCIOBHH ()OTOMETPUPOBAHHUS 10 CPABHEHHIO

C YCJIOBUSIMH I'PaAyHUpPOBKU MOCTYIAIOT, KAK ONUCAHO B 1. 9.3.3.

9.4.4. O6paboTka pe3ynbTaToB - 1Mo 1. 9.3.4 (6e3 BBeICHHSI MTOTIPABKH).

10. Onpenenenue okcuaa tTurana (IV)

10.1. Ommbka MOBTOPSIEMOCTH M PACXOXKICHHE MEXAY pe3yJbTaTaMu
MapaJuIENbHBIX ONpe/IeNeHNH He JOJDKHBI MPEBbIIATh 3HAYeHUH, YKa3aHHbBIX
B TabuI. 8.

Tabmuma 8
%
MaccoBas 1onsa okcuga TuTaHa S N R max
Jo 0,5 Brro4. +0,04 0,06
Cs.05"1,5" +0,07 0,10
"1,5"50" +0,20 0,30

10.2. ®OTOKOTOPUMETPUUECKUN METO/T C TIEPEKUCHIO BOJIOPOIa

MGTOH OCHOBaH Ha 06pa3OBaHI/II/I B CepHO—KHCJ’IOﬁ Cpe€AC OKpall€HHOro B
JKEIITBIA IBET KOMIUIEKCHOTO COCAMHEHU TUTaHa C IEPEKNUCHI0 BOAOPOIA.

10.2.1. CpenctBa ananusa
Bechr mabopaTopHbIie 001IeT0 Ha3HAUCHHS.
[eus mydenbHast.

CymmibHBIHA mKad.



DOTORIEKTPOKOJIIOPUMETP KOHIIEHTPAIIMOHHBIM.
CMmecs 1s crutaBieHus o 1. 6.4.1.

Cw™mecs 1 crumaBieHus mo 1. 12.2.1.

Kucnora comsaas mo 'OCT 3118, pactsop 1:3.
Kucnota cepnas mo 'OCT 4204, pactsop 1:20.
Kucnora oprodocdopnas mo 'OCT 6552.
Bonopona nepexucsy o 'OCT 10929, pacteop 1:10.
Turana (IV) okcun o TY 6-09-2166.

10.2.2. TlonroTroBka K aHajau3y

10.2.2.1. [IpuroroBneHwne CTAHAAPTHOTO pacTBOpa

Hagecky oxcuaa tutana (IV) maccoii 0,05 r criiaBisioT B MJIATHHOBOM
turiie ¢ 1 r cmecu ana cmasienus no n. 6.4.1 npu temneparype 900-950
rpag.C B teuenme 10 muH. [ImaB pactBopsror B 100 kyO.cM pacTBOpa
COJSTHOM  KHCJIOTBHI, KOJMYECTBEHHO TIEPEHOCAT B MEpPHYIO KOJOy
BMecTUMOCTBIO0 500 Ky0.cM, JTOJHMBAIOT 10 METKH BOJOW M IEPEMEIINBAIOT.
MaccoBasi KOHIIEHTpauusi CTaHJIapTHOTO pacTBopa Okcuia Turtana - 0,1
MTI/Ky0.CM.

10.2.2.2. TTocTpoeHue rpaayupoBOYHOIO rpaduka

B maTe MepHBIX kK010 BMecTHMOCTRIO 100 Ky0.cM mpmnmBatot 2,5; 5; 10;
15; 20 xy0.cMm cTaHmapTHOTO pacTtBopa, uyto coorBercTByeT 0,25; 0,50; 1,00;
1,50; 2,00 Mr okcua TUTaHa.

B kaxmyro xkon0y nobasisttor mo 10 ky6.cM pacTBOpa COJSTHON KUCIOTHL,
3-5 xamenb opTodoCHOpPHON KHCIOTHI, TOBOAAT 00BeM mpuMepHO 10 S50
Ky0.CM BOJIOH U J00aBisitOT Mo 3 KyO0.CM pacTBOpa MEPEKHCH BOIOPOA,
JONMBAIOT 70 METKHM pPAacTBOPOM  CEPHOH  KHCJIOTBI, TIIATEIbHO
MEPEMELINBAIOT U (OTOMETPUPYIOT  IOJYYEHHbIE TPaJynPOBOYHBIC
pPacTBOPbl OTHOCHUTENBHO JWUCTHIIMPOBAHHOW BOABI, HCIOJb3YS CHHHUI
CBETO(QMIBTP ¢ 00JACTHIO CBETOMPOITYCKAHUS TpU JuTnHE BOJHBI 420-450 HM
1 KIOBETY C TOJIIIMHOM MOTJIONIAIONIEro cBeT ci1os 50 MM.

Ilo momy4eHHBIM pe3yJibTaTaM ONPENEICHUNH ONTHYECKOW IUIOTHOCTU U
U3BECTHOM KOHIIEHTpALMM OKCHIA THTaHa B (DOTOMETPUPYEMBIX oO0bemax
CTPOSIT TPAJYHPOBOYHEI TpapuK WIH COCTaBJISIIOT KaaHOPOBOYHOE
YpaBHEHHE.

10.2.3. IIpoBeneHue aHanuza

Haecky mpoOsr Maccoit 0,5 T momemaroT B IUIATHHOBBIA THUTENb,
CMEIIMBAIOT C 2 T CMECH JUIS CIUIaBIeHUS 1Mo M. 6.4.1 W CINaBisIOT TPHU
temneparype 900-950 rpan.C B TeueHue 5 MUH A LIEMEHTa, KIMHKEpa,
JIOMEHHOTO 11J1aKa, LIEMEHTHOH ChIpbeBOM cMecu i 15-20 MuH i1 Apyrux
MatepuanioB. [lmaB oOpabareiBaroT 50 Ky0.CM pacTBOpa COJISTHOW KHCIIOTHI.
[Mony4eHHbI pacTBOpP MEPEBOAAT B MEPHYI KOJIOYy BMECTHMOCTHIO 250
Ky0.CM, JIOJIMBAIOT JJO METKH PAaCTBOPOM CEPHOU KUCIIOTHI M TIEPEMEIINBAIOT.

U3 momy4ueHHOT0 pacTBOpa OTOMPAIOT aTMKBOTHYIO YacTh 00beMoM 25-50



Ky0.CM B 3aBUCHMOCTH OT IPE/II0IaracMoil MacCOBOH JTOJIM OKCH/Ia TUTaHA B
aHAIM3UPYEMOH Mpobe M MEepeHOCAT B MEpHYI0 Koidy BMmecTuMmocThio 100
Ky0.cM, m00aBisroT 3 Ky0.CM IEpeKucH BOAOPONA, MOJIHBAIOT O METKH
PAcCTBOPOM CEPHOH KHCIIOTBHI, IIEPEMEIINBAIOT U (HOTOMETPHPYIOT IO II.
10.2.2.2.

PaznoxeHne HaBeCKW MPOOBI JOMYCKAeTCsl MPOBOAWTH CO CMECBHIO LIS
cruaBienus mo m. 12.2.1. [lomydeHHBI NpH 3TOM pPacTBOP HCIONB3YIOT
Jajee JJIst OIpeeNIeHUs] MACCOBOM JIOJIM OKCHJIOB HATPHS U KaJIHs.

10.2.4. O6paboTKa pe3yabTaToB

Maccy okcuma tutana (IV) B mwuMrpamMmax — HaxomsT IO
IpajlyipoBOYHOMY TpadUKy W BBIYUCISIOT HMCKOMYIO MAacCOBYIO JOJIIO
aneMeHTa o popmye (7).

10.3. ®OoTOKOTOPUMETPUUYECKUNA METOJT C TUAHTUITUPUIMETAHOM

Meton ocHOBaH Ha 00pa30BaHWU OKPAIICHHOTO B JKENTHIH IBET
KOMIIJIEKCHOTO COEMHEHHS THTaHA C AUAHTUITMPHUIMETAHOM.

10.3.1.CpexncrBa ananusa

Bechl 1abopaTopHbIe 00IIEr0 Ha3HAYCHHS.

[eus mydenbHast.

CyumusbHbIN mKad.

DOTO’IEKTPOKOIOPUMETP KOHIIEHTPALIMOHHBIMH.

Kucmora consras mo 'OCT 3118, pactBop 1:3 m pacTBOp MOJApHOM
KoHIeHTpalei 1 Monb/ky0.mm (1M): 80 ky0.cM KUCIOTHI pa3barisor B 1
Ky0.IM BOJIBL.

Kucmora ackopOuHOBas muIeBas, pacTBOpP MacCOBOW KOHIIEHTpanuen 2
r/ky6.am: 0,2 T kucnots! pactBopsitoT B 100 ky6.cMm Boabl. PactBop rojen 2-3
CYT.

HMuantummpunmeran 1o TY  6-09-3835, pactBop  MaccoBoi
koHUeHTpaped 50 r/ky06.am: 50 T auaHTUNMpHIMETaHa pacTBopsioT B 1 M
pacTBOpe COJSTHOW KUCIIOTHI.

Tutana (IV) okcun o TY 6-09-2166.

Menb cepHO-KHUCTas, pacTBOp MacCOBOW KoHIeHTpauueit 50 r/Ky0.am.

10.3.2. IloaroToBKa K aHATU3Y

10.3.2.1. [IpuroroBneHue CTaHAAPTHOTO pacTBopa - o 1. 10.2.2.1.

10.3.2.2. TlocTpoeHue rpagyupoBOYHOTO Tpaduka

B mate MepHBIX K010 BMecTuMocThio 100 Ky0.cM mpunuBarot 1; 2; 3; 4; 5
Ky0.CM CTaHZapTHOTO pacTBopa, uto cootBeTcTByet 0,1; 0,2; 0,3; 0,4; 0,5 Mr
okcuzaa turana (IV), mobasnstor B kaxayio koily mo 10 ky6.cM pactBopa
COJISHOW KHCJIOTBHI, JABE Kalldi pacTBOpa cepHo-kuciiod meau, 10 kyO.cm

aCKOpPOMHOBOM  KHCHOTBI, 25 KyO.cM BOAbl, 5 KyO.cM pacTBopa
JUaHTHIMPHIMETaHa MJOJIMBAIOT 10 METKM BOZOH , NEpeMEIIMBAalOT W



ocTaB/sIIOT Ha 45 wMuH. IlomydeHHBIe T'pagyHpOBOUYHBIE PACTBOPHI
(OTOMETPUPYIOT OTHOCHTENIBHO JWUCTWIIIMPOBAHHOW BOJBI, HCIIOJB3YS
CHUHHU CBETO(UIBTP C OOIACTHIO CBETOMPOIYCKAHUS TIpH JUTHHE BOJIHBI 380-
420 HM B KIOBETAX C TOJIIHHON ITOIJIOIIAOMIETO CBET ¢1ost 20 MM.

ITo nomy4yeHHBIM pe3yabTaTaM ONPENEIEHUIl ONTUYECKOM IUIOTHOCTU U
M3BECTHOW KOHIIGHTpalMM OKCHIa THTaHa B (poTomeTpupyeMbIx 0oO0BeMax
CTPOSIT IPagyHPOBOYHBIN IPpadHK.

10.3.3. TIpoBeaenue aHanusa

B wmepryto komby Bmectumocthio 100 ky6.cm orbmparor 50 kyb.cMm
AHAJTU3UPYEMOT'0 PAcTBOPA, MPUTOTOBICHHOIO MO 1. 6.4.3, 100aBIAIOT 1BE
KalUIl pacTBOpa CepHO-KMCIIOW Menu. JlanpHeilmme omepanuu - 10 L.

10.3.2.2.

10.3.4. O6paboTka pe3yapTaToB - mo 1. 10.2.4.

11. Onpenenenue oxkcuaa cepsi (VI), (IT)

11.1. OmmOka MOBTOPSIEMOCTH M PACXOXICHHE MEXAY pe3yJbTaTaMu
TapaJUIEIbHBIX ONPEIENIeHUH HEe JOJDKHBI NMPEBBIIIATh 3HAYEHUH, YKa3aHHbBIX
B TabuI. 9.

Tabmuna 9
%
MaccoBas 107151 OKCcrJa cepbl S n R max
Jo 1,0 Bkirou. +0,04 0,06
Cs. 1,0 10 5,0 " +0,10 0,15
"50"17,0" +0,20 0,30
"17,0"30,0" +0,30 0,40
"30,0" 46,0 " +0,40 0,60
"46,0 +0,55 0,75

11.2. I'paBuMeTpUYECKUN METOA
Merto OCHOBaH Ha OCKACHHU B COJITHO-KHCIIOH cpene CynbhaT-nOHOB
U30BITKOM XJIOPUCTOTO OapHsl M HAXOXKICHHH MACCOBOM JTOJU OKCHIA CEPbI

(VI) npu B3BemIMBaHUH BBIAEIEHHOTO OCAIKa.

11.2.1. CpenctBa aHanmsa



Becsl maboparopHble 00111ero Ha3HaYeHUsL.
[Teus mydenpHas.
Kucnota consinast mo I'OCT 3118, pactBops! 1:3 u 1:9.

Bapwuii xnopucteiii mo 'OCT 4108, pactBop MaccoBoii koHIeHTpanuen 40
I/Ky0.10M.

Ammonn#t  yrmekucneii  mo  ['OCT 3770, pactBOop MaccoBoOi
koHueHtpauueir 100 r/ky6.am.

Ammuak Bonusliit o 'OCT 3760, pactsop 1:1,5.
Criupt 3TUII0BBIN pekTr(hruKkoBaHHbIN TexHuaeckuii mo TOCT 18300.

Cepebpo azorHo-kucnoe 1o I['OCT 1277, pactBop MaccoBo
koHIeHTpanueit 10 r/ky0.am.

CMech 1 cIutaBiieHus 1o 1. 6.4.1.

MeTunoBeIif  KpacHBIH (MHIWKATOp), CIHUPTOBOH pacTBOp MacCOBOH
KOHILIeHTpauuen 2 1/ky0.1M B STHIOBOM CIIUPTE.

11.2.2. IlpoBeneHue ananuza

IIpn ananu3e pacTBOPHMBIX B COJSIHOM KHCIIOTE MaTEpHAalIOB HABECKY
npoOb1 Maccoit 0,5 T o6padareiBaroT 50 Ky0.CM pacTBOpa COJISIHOM KHUCIOTHI
1:9 B crakane BMectumMocTbio 400 ky0.cm. CozmepuMoe cTakaHa HarpeBaroT
Y KUTATAT HA TUIUTKE 3-5 MUH 10 TIOJIHOTO Pa3iioKeHUs HaBeCKH. | opsramii
pacTBop GMIBTPYIOT dYepe3 HEIUIOTHBI ¢uisTp "Oemas nenrta"'. Ocamok
npomeiBatoT 8-10 pa3 ropsiueit Boiol 1 0TOpackIBaIOT.

ITpn maccoBoii mone okcun cepsl (VI) Oonee 5% HaBeCcKy yMEHBIIAIOT
MPOIIOPLHOHAIBHO YBEIUYSCHNUIO MAaCCOBOH JJOJIU SJIEMEHTa.

[Ipn aHanmu3e HEPACTBOPUMBIX B COJITHOM KHCIIOTE MaTepUalloB HAaBECKY
poOBI Maccoii 0,5 T CIUIABISIFOT B 3aKPBITOM KPBIIIIKOW IJIATHHOBOM THIJIE C
2 1 cMecu A crutaBieHus npu tremnepatype 950-1000 rpan.C B Teuenue 3-
5 muH. [InaB pactBopsiemoii B 40-50 Ky0.CM IOJOTPETOro J0 TeMIEpaTyphbl
50-60 rpan.C pacTBopa COISIHOM KUCIOTHI 1:3.

B rumncornmHO3eMHCTOM IIEMEHTE HaBeCKy mpoOsl Maccoit 0,25 r
oOpabaThiBalOT 75 Ky0.CM pacTBOpa COJISHOW KHCIOTHI 1:9 B crakaHe
BMectuMocTbio 400 xy6.cM. ComepKMMoOe cTakaHa KUISITAT Ha IUIMTKE 3-5
MHH JI0 TIOJHOTO PA3JIOKEHUs] HABECKH, AO0ABISAIOT 3-4 KAl METHIOBOTO
KpacHOTO, pacTBOp aMMHaka J0 TOXENTeHus pacTtBopa, 20 KyO6.cMm
YTIEKUCIOr0 aMMOHMS (711 OCAKACHUS THAPOKCHIA U KapOOHATa KaJbI[Hs)
n eme 10 kyd.cM amMunaka. CTakaH ITOMEIIAIOT Ha HECKOJIBKO MHUHYT B
TEIUIOE MECTO 1O MPOCBETIICHHS XHIKOCTH HaJ OCAAKOM, IOCIE 4YEero
GuIbTpyIOT uYepe3 IBOWHON IUIOTHBIM GuiabTp "cuuss neHrta". Ocanok
NPOMBIBAIOT TOpsYed BOJOW 1O MCUYE3HOBEHMs PEaKLMH Ha HOH XJIopa U
orOpaceiBatoT. PuieTp 00beMoM 250-300 KyO.CM TOAKHCISIOT COJSTHOW
KHCJIOTOH (OCTOPOXKHO, MOJ YacOBBIM CTEKIOM) 0 TOSIBICHHS PO30BOTO
OKpAIIMBAHUSI U HArpeBalOT Ha DJICKTPOIUIUTKE 0 TOJIHOTO MPEKPAICHUS
BBIJICJICHUS ITy3BIPHKOB YTIIIEKHCIIOTO rasa.

3areM mpu JF000M CIOCO0E Pa3IOKEHHs] HABECKH PACTBOP WM (QHIBTPAT



pasbaBisitor Bonmod 1o oObema He meHee 300 ky0.cM M HEHTpaIM3yrOT
pacTBOPOM aMMHaKa J0 IOSBICHUS JIETKOW MYTH, KOTOPYIO PacTBOPSIOT
HECKOJIBKUMH KaIlJSIMH  COJSTHOM KHCIOTBl. K mpo3padHOoMy pacTBOpy
mpuOaBIAOT eme 2 Ky0.CM COJITHOW KHCIIOTBI, HarpeBaroT pacTBOp IO
KUTICHUST U OCAXIAIOT CEPHBIM aHTUAPUA 25 Ky0.CM KHILIIIETO pacTBOpa
xyopuctoro Oapusi. PacTBop KHIATAT Ha IUIMTKE B TEYEHHUE 5 MHUH IpU
MIOCTOSTHHOM TIOMELIMBAHWH, OCTABISIIOT 10 TMPOCBETICHUS >KHUAKOCTH Hal
OcagKoM, 3aTeM (UIBTPYIOT uepe3 MABOMHOW IUIOTHBIM (UiIbTp '"cHHSASA
JieHTa" ¥ MPOMBIBAIOT OCAJIOK ropsiueil BOJOW J0 MCYE3HOBEHUS pEaKkluH W
noH xyopa. Ocamoxk ¢ (QUIBTPOM TIEPEHOCAT B  IPEIBAPUTEIBHO
MIPOKAJICHHBIA M B3BCIICHHBIN (PappOpOBEIA THUTENb, CIErKa MOJCYIIHBAIOT
Ha IJIUTKE, 030JIAI0T M MPOKAIMBAIOT B My(enpHOH meun B Tedenue 20 - 30
MmuH npu temnepatype 800 - 850 rpaa.C. Turens oxjaxaaroT B 3KCHKAaTOpe
1 B3BemIMBarOT. lIpokajnBaHME NOBTOPSIOT A0 IOJNYYCHUS IOCTOSIHHOW
MAaccChl.

IIpu aHanmm3e MaTepuasioB, COAEPKAIIUX IIECTH- U IBYXBAJICHTHYIO Cepy,
c uenbto ux auddepeHnrpoBaHNs NPOBOAAT JBYXKPaTHOE OIpeesieHHe
cepbl. AHAJIN3 MTPOBOST CIEILYIONIMM 00pa3oM.

Omnpenenstot cepy (VI) mocie pacTBOpeHHUs HABECKU B COJITHON KHCIIOTE:
cepa (II) B Buze cepoBomoposa yJaeTyduBacTCs U B PACTBOPE ONPENEISIOT
cepy (VI), xak m3noxeno Boime; cepy (VI) 6e3 yuaera cepsr (II) MmoxHO Takxke
OTIpeNIeNATh KATHOHUTOBBIM METOAOM 110 1. 11.4;

OIpesIeN 0T OOLIYI0 Cepy IOCie Pa3lloKEHHs HABECKU CO CMEChIO A
cruaBieHus: npu d3toM cepa (II) momHOCTBIO OKHMCHseTcs B cepy (VI);
00IIyI0 MaccoBYIO JOJIO Cephl B BHAE okcuaa cepsl (VI); ompenensior, Kak
U3JI0)KEHO BBIIIIE.

11.2.3. O6paboTka pe3yabTaToB

MaccoByro a00 001el cepbl (X SO03,6 ) B IPOIICHTaX BBIYHMCIISIOT
ooy

o ¢opmyiie

X

(m, —m;)-0343 100 (36)

SO3 o6 - m
rme M, - MaccanycToro THIA, I;
m, -  Macca THIV C IPOKATEHHEIM OCAIKOM, T;
m - Macca HaBeCKH MpoObl, T
0,343 -  xo3¢ddumeHT nepecuera CEPHO-KUCIOT0 OapHst Ha OKCHI
cepsl (VI).

Maccogyro nomro cepsl (II) ( XS_Z ) B TIPOIIEHTAX BBIYUCIISIOT TI0

bopmyne



Xs—z = (Xso3o6qu - Xlso3 )- 04, (37)

X' - MaccoBas jgomsa cepbl (VI), ompenmemeHHas mpu
rue .
€ 72503 PacTBOPEHHMM HABECKH B CONAHOH KHCJIOTE W
KaTUOHHUTOBBLIM MeTon0M 1o 1. 11.4, %;
0,4 - xoadpdunuent nepecuera cepsl (VI) Ha cepy (II).

11.3. ®oToTypOMIUMETPHUYECKUII METOJ TIPHU MacCOBOW IOJI€ OKCHIa
cepsl (VI) no 17%

Metoi OCHOBaH Ha B3aMMOJICUCTBHUHU CYNb()AT-HOHOB C MOHAMHU Oapus ¢
00pa3zoBaHUEeM KOJUIOMIHOM CycleH3uH cyib(ara O0apus B KHCIOH cpene B
NpUCYTCTBUM  3allIMTHOTO KOJUIOMJAa U q)OTOMeTpI/lpOBaHI/II/I CTCIICHU
MTOMYTHEHUS pacTBOpA.

11.3.1. CpenctBa aHanmsa

Bechr mabopaTopHbIe 001IeT0 Ha3HAYCHHS.

[Teur mydenpHas.

®DOTOINEKTPOKOIOPUMETP KOHIICHTPAITHOHHBIH.

Kanuii ceprokucisiii mo 'OCT 4145.

Kucnota consnas no 'OCT 3118 u pactsop 1:3.

T'mapoxcun Hatpus o 'OCT 4328, pacTBop MaccoBOi KOHIIEHTpaIHen
100 r/xky0.aM.

Kucnora oprodocdopnas mo 'OCT 6552.
Kpaxman pactBopumsrit o I'OCT 10163, pactop mo . 7.3.1.

Bapuit xmopucteiit mo 'OCT 4108, TBepaslii, MPOCESHHBIN, B 3epHAX,
¢pakauu 0,2 - 1,0 mm wiu 0,08 - 0,20 M.

Cwmech i criiaBieHus 1o . 6.4.1.

11.3.2. IloaroToBka K aHATU3Y

11.3.2.1. I[IpuroroBneHue CTAHAAPTHOIO U XOJIOCTOrO PaCTBOPOB

HaBecky cepHo-kucioro kamusi maccod 00,4352 r pacrBopstor B 100
Ky0.CM BOJIbI, KOJJMYECTBEHHO MEPEHOCST B MEPHYIO KOJIOY BMECTUMOCTBIO 1
Ky0.nM, JOBOAAT JO METKM BOAOH M mepememmBaioT. MaccoBas
KOHIICHTPALUs CTaHAAPTHOTO pacTBopa okcua cepsl (VI) - 0,2 Mr/ky6.cm.

X0J0CTOM pacTBOpP TOTOBAT PACTBOPEHHEM 6 I' CMECH JJIsl CIUIABJICHUS B
100 xy0.cM pacTBOpa COJSTHOM KHCIOTHI 1:3 C MOCIEAYIOMUM pa3BelcHHEM

BOO# 110 1 Ky0.1M.

11.3.2.2. [locTpoeHue rpaayupoBOYHOrO rpaduka



B mate MepHBIX K010 BMecTuMocThi0 100 ky0.cM nmpuiuBarot 1; 2; 3; 4; 5
Ky0.CM CTaHIapTHOTO pacTBopa, uto cootBeTcTByeT 0,2; 0,4; 0,6; 0,8; 1,0 Mr
OKCHUJIa Cephl.

MepHbIe KOJOBI MOAOUPAIOT TAKUM 00pPa30M, YTOOBI PACCTOSIHUE OT Kpast
rOpJIbIIKa OBIIIO HE MEHEE 5 CM.

Bo Bce xonbs1 nobasisttor mo 50 xy6.cMm xomoctoro pactopa, 10 xanens
oprodocopHOil KHCIOTHI, 7 Ky0.cM pacTBOpa Tuapokcuma Hatpus, 10
Ky0.CM pacTBOpa Kpaxmaia, pa30aBisifoT BOJIOH 0 METKH M NIEPEMEIINBAIOT.
[MooyepenHo BBOIAT B MEpHBIC KONOBI "3aTpaBKy" B KojmdectBe 5 - §
KPHCTAJUIMKOB XJIOpHA 0apusi M MEepeMEIINBAIOT KKIYI0 KOJIOYy B TeueHHe
1 mun. Yepe3 5 muH BewimaoT 0,3 T xyopuna 6apus U cpasy ke dYHEPruuIHO
NIepEMELINBAIOT, IIepeBOpaunBasi KOJIOy M B30alThIBas pacTBOp B TeUeHHE 2
MUH.

PacTBOpBI OCTaBIISIIOT JJIsl CO3peBaHUsl KoJulonaa cyibdara Oapust Ha 40
MHH ¥  (OTOMETPUPYIOT TMOJY4YEHHBIE TIPaJyHPOBOYHBIE PaCTBOPHI
OTHOCHUTEJIFHO JAWCTWIIMPOBAHHOW BOJIBI, HCHONB3YSI CHHUNA CBETO(GUIBTD C
00acTei0O CBETONpOMyCKaHus mpH JumnHe BoiaHB! 480 - 550 HM U KIOBeTy ¢
TOJIIIIMHON MOTJIOMIAIOIIEro CBET ¢I0s 50 MM.

[lo momy4eHHBIM pe3ynbTaTaM OIPEAEICHUH ONTHYECKOW IUIOTHOCTH U
M3BECTHONH KOHIICHTPAILlMM OKCHAA Cephl B (OTOMETPHPYEMBIX 00BeMax
CTPOSIT TpaayHpoBOUHBIH rpaduk. M3-3a mapabonnueckoro Xxapakrepa
rpajlyipoBOYHOrO rpadrka KaTuOpOBOYHOE YPABHEHNE HE COCTABIISIOT.

11.3.3. IIpoBenenune ananmza

IIpu maccoBoii mone okcuna cepel (VI) B aHamusupyemoii mpode MeHee
1% naBecky mpoObl Maccoil 0,5 T MOMEmAIT B IUIATHHOBBIN THTENb,
CMEILIMBAIOT ¢ 1,5 I' cMecH ISl CIUIaBJICHHS M CIUIABISIIOT IPU TeMIlepaType
900 - 950 rpan.C B TeueHue 5 MHUH AJIS LIEMEHTA, KIMHKEpa U JTOMEHHOIO
naka ¥ 15 - 20 MUH U1 OCTalbHBIX MarepuaioB. [1naB obpabareiBaror 50
Ky0.CcM pacTBOpa COJSHOM KHCIOTBI 1:3, IEepeBOAsAT B MEpHYIO KOOy
BMECTHUMOCTBIO 250 Ky0.cM U pa30aBIIsiioT BOJIOH IO METKH.

[Ipn maccoBoit gose okcuaa cepsl (VI) ot 1 1o 3% ncnone3yroT HaBecKy
Maccoit 0,3 T; mpu Ooyilee BBICOKOH MAacCOBOHM IIOJIE 3JEMEHTa YMEHBIIAIOT
IMKBOTHYIO 4acTh aHAJIM3UPYEMOT0 pacTBOpa A0 25 Ky0.CM HIIM MPOBOAAT
($OoTOTYpOUIUMETPUIECKOE ONPEASICHUEe U3 aHATU3UPYEMOro pacTBOpa Uit
(hOoTOMETPHUYECKOTO aHaJIN3a, IIPUTOTOBIEHHOTO 110 1. 6.4.3.

Jis ompenenenuss mMaccoBoi monmm okcmnma cepel (VI) B aBe MepHBIE
KoJIOBl BMecTUMOCThIO 100 kyO.cM orOuparoT: B oaHy - 50 kyO.cMm
aHAJIM3MPYEMOTO pacTBOpa; B APYIYIO - AJMKBOTHYIO YacTh OJIM3KOTO IIO
MacCOBOH JoJie 3JIEMEHTa K aHAIM3HPYEeMOMY CTaHIApTHOTO pPacTBOpa, K
KoTopor mob6aBisiroT 50 Ky0.cM X0J0CTOro pacTBopa. 3ateM B 00e KOJIOBI
npwimBalor 1o 10 kamens optodochopHoit kucnoTel.  JlanbHeinie
onepauuu - no . 11.3.2.2.

IIpn anamm3e mpo6 ¢ maccoBoil nonei okcuaa cepsl menee 0,5% x
QIMKBOTHOM 4YacTH aHAJU3UPYyeMOro pactBopa oOvemMoM 50 KkyO.cM
J00aBISIIOT 2 Ky0.CM CTaHAapTHOTO pacTBOpa, a BO BTOPYIO - Te ke 2 Ky0.cM
cTagapTHoro u 50 Ky0.cM X0JIOCTOTO pacTBOpOB. JanbHeiimue omepanuu -
mo 1. 11.3.2.2. KonngectBo 106aBIeHHOTO OKCHIA CEPhI, COAEPIKAIIETOCS B
2 Ky0.CM CTaHAapTHOTO PacTBOpa yYUTHIBAETCS B pacyeTrax.

11.3.4. O6paboTka pe3yabTaToB



Ilepen BeIUMCIEHHEM MAacCOBOW JONHM OKCHJA CEpPhbl BBOAST MONpPaBKy Ha
M3MEHEHHE yCIOBUH (POTOMETPHUPOBAHUS B COOTBETCTBUH C 1. 1.18.

Maccy okcupa cepbl B MHIUIMTPaMMax HAXOIAT MO TPagyHpPOBOYHOMY
rpaduKy ¥ BEIYUCISIOT HCKOMYIO JIOJIO eMeHTa mo Gopmyie (7).

B ciryuae 10momHUTENBFHOTO BBO/IA K aHATM3HPYEMOMY pacTBOpy 2 Ky0.cM

CTAaHJAPTHOTO PACTBOPA MACCOBYIO JIOMH0 OKCHIA CEpBbI (XSO3) B

MIPOLIEHTAX BEIYHCIIIOT 110 (hopmyite

~ (m,—0,4)-V-100

Xsos = v,.m : (38)
rre My Macca OKCHJa Cepbl, HaiiieHHas 1o rpayKy, MT;
0,4 -  wmacca okcuaa cepel B 2 Ky0.CM CTaHIApTHOTO PacTBOPA,
MT;
\/ -  0oOuwmii 00beM aHATM3UPYEMOIO PACTBOPA, Ky0.CM;
V 1 00beM aIMKBOTHOW 4YacTH, B3STHIM JUIS IPOBEACHHS

aHanm3a, Ky0.cM;

m Macca HaBECKH IPOOBI, MT.

11.4. KarnoHutoBslii MeTon mpu MaccoBod gosie okcuaa cepsl (VI) B
nemente 10 17%

Meton ocHoBaH Ha pacTBopeHMu cepbl (VI) rumca, mpumeHsemoro B
KayecTBe JI00aBKHM K IIEMEHTY, B PacTBOpe OOPHOW KHCIIOTHI, IPOITyCKaHUN
pacTBOopa depe3 KaTHOHHUTOBYIO cMoily B H-popme u THTpOBaHUH
o0Opa3oBaBIIeHCcs B pe3ysIbTaTe HOHHOTO 0OMEHa CePHOM KHCIOTHI.

[pucyrcrByronme B GuibTpaTe OOpHas, KpEMHHEBasi U CEPOBOIOPOHAS
(mpu Hammumu cepsl (I1)) xucmoTel He MematoT ompeneneHuto cepbl (VI),
00yCTIOBTICHHOM HAIMYHEM THUIICA.

11.4.1. CpencrBa aHanusa

Bechl 1abopaTopHbIe 00IIEr0 Ha3HAYCHHS.

HMonooOMeHHast KOJIOHKA.

Cwmonsl nonooomennsie. Katnonuts! mo I'OCT 20298: KY-1, KV-2, CBC,
CBCP, CJIB.

Kucnora 6opras mo T'OCT 9656, pactBop MaccoBoil KOHIEHTparmein 50
r/Ky0.aM.

Kucnota consnas no 'OCT 3118 u pactsop 1:3.



Kucnora masenesas no 'OCT 22180, pacTBop MaccoBoii KOHLIEHTpaLMen
100 1/xky6.mM wim ammonuit maBeneBo-kuciblid mo 'OCT 5712, pactBop
MaccoBoii koHneHTpanueit 40 r/xky06.am.

Ammuak Bojuslii o 'OCT 3760, pacteop 1:1,5.

Hatpuss tumpokcun mo TI'OCT 4328 wunmm cTaHmapT-TUTP, pPacTBOP
MOJISIpHOH KoHIeHTpanueit 0,1 Moib/ky6.mm (0,1 M).

Kams runpoxcun mo 'OCT 24363, pacTBop MaccoBOW KOHIIEHTparmei
100 r/ky0.1m.

Kucnora cepnas no 'OCT 4204, pactBop MonsapHO# koHUeHTpanuei 0,05
Mones/ky0.mM (0,05 M) (cranmapT-tutp), miau comsHas kuciora no ['OCT
3118, pactBop MomspHO#l KoHmOeHTpanueidl 0,1 wmoms/ky6.nm (0,1 M)
(crangapT-TUTD).

MetunoBelii opamkeBslii (nHAUKaTOp): 0,1 T MHIUKATOpa PacTBOPSIOT B
100 xy6.cM BOJIBI

11.4.2. TlonroroBka K aHajau3y
11.4.2.1. IlepeBox katnoHNTOBO# cMoiel B H-popmy

KarnonutoByro cMonmy (KaTHOHUT) MPOCEUBAIOT 4Yepe3 CHTO C
orBepctrsiMu 0,2 mMm. @paknuio 6omee 0,2 MM 3amMaduBaiOT Ha 6 - 8 4 B
BOJE, IIOMELIAI0OT B BOPOHKY, B HIDKHEH YacTH KOTOPOH HaXOIUTCA
CTEKJISTHHAs BaTa, M MPOMBIBAIOT 3 - 4 pasa TeIUIbIM PacTBOPOM COJISTHOM
KHUCIOTHL. M30BITOK KHCIIOTBHI OTMBIBAIOT BOJOW IO MCUE3HOBEHHUS KUCIIOW
peaKknuy IPOMBIBHBIX BOA (IIpo0a MHIMKATOPOM METHIIOBBIM OPaHKEBBIM).
Bnaxublii katnouuT B H-hopme XpaHsT B CTEKISIHHOW OaHKe ¢ MPOOKOii.

11.4.2.2. 3apsaka HOHOOOMEHHOH KOJIOHKH

B HmxHEWH 9acTH KOMOHKH (4epT. 1) MOMEmarT CTeKISTHHYIO BaTy, Ha
KOTOPYIO BMECTE€ C BOAOH NEPEHOCAT HEOOJBIIMMHU MOPLUUSMH CMOIY,
n3beras oOpa3oBaHME MEXKIY 3E€pPHAMHM KaTHOHHMTA BO3IYIIHBIX ITy3BIPEi.
Kononky 3amnonHsroT KatuoHUTOM Ha 0,5 CM HMIKE YpPOBHS BBIXOJIHOTO
0TBepCTHsI OOKOBOU TPYOKH.

3apsigka HOHOOOMEHHOW KOJTOHKHU



35...37

1 - aHANMM3UPYEMBIi PacTBOP; 2 - KATHOHUTOBAS CMOJIa; 3 - CTEKJISTHHAS BaTa
Yepr. 1

B caydae OTCyTCTBUSL KOJIOHKHM JIOIyCKAeTCs IPHUMEHSATh OOBIYHYIO
Oropetky o0pemMoM 50 KyO.cM WM JeMUTENBHYI0 BOPOHKY oO0vemoM 100 -
150 ky0.cM, HO TpH 3TOM HEOOXOIUMO CIIEAUTH 3a TEM, YTOObI YPOBEHb
JKUJIKOCTH BCeT/1a ObLJI BBIIIE CIIOSI KATHOHUTA.

[ocne 4 - 6 onpenencHU WU MO OKOHYAHWU pabOdUero IHS KATHOHHUT
pereHepupyIoT pacCTBOPOM COJISTHOM KucaoTsl 1o 1. 11.4.2.1. (B KomoHKe).

JUis BBIACHEHMS BO3MOXHOCTH IMPOAOJDKEHHS HCIONB30BAaHUS KOJIOHKU
6e3 pereHepanuy KaTHOHWTA TPOBOJAT HCIBITAHWE IPOIYIICHHOTO 4epe3



KOJIOHKY aHaJM3HPyEeMOro pacTBOpa Ha MPHUCYTCTBHE MOHOB KambLus. s
9TOTO K pacTBOpy mocie omnpezneneHust okcuna cepsbl (VI) gobasmstor 5 - 6
Ky0.CM IIaBEJICBOKHCIOTO aMMOHHS WM IIaBEIICBOW KHCIOTHI M PacTBOpa
aMMHUaKka 10 HEUTpajlbHOW pEaKUUM I10 YHUBEPCAJIBHOM HHIUMKATOPHOMN
Ooymare. PactBop HarpemaroT. Ecium pacTBOp ocTaeTcs MPO3padHbIM, TO
KOJIOHKOM MOXHO HpPOAOJDKATh I0Nb30BaThCs. lloMyTHEHHME pacTBOpa
yKa3plBaeT Ha HEOOXOIMMOCTh HEMEUICHHON pereHepald KaTHOHHWTA H
TTOBTOPEHUS aHAIM3A.

Jis pereHepany KaTHOHHMTA, CMELIAHHOTO ¢ eMeHToM 1o 1. 11.4.3, ero
NPEeBapUTENIbHO OTMBIBAIOT OT ILIEMEHTa BOJOW Ha CHTE C pa3MepoM
otBepcruii 0,2 MM.

11.4.2.3. YcraHoBKa TUTpa pacTBOpa F’UAPOKCHIA HATPUS IO OKCUY CEpPbI
(VD)

Tutp ycraHaBiIMBalOT 110 PacTBOPY COJIIHOM WM CEpPHOM KuCIOT. s
9TOr0 B TpU KOJIOBI oTOMparoT mo 20 Ky0.cM pacTBOpa KHCJIOTHI, TUTPYIOT
pacTBOPOM THAPOKCH/A HATPHS MO METHIOBOMY OPAaH)KEBOMY (MHIMKATOP)
JI0 TIEPEX0/1a OKPACKU U3 KPACHOHN B KEITYIO.

Tutp pacTBOpa THAPOKCHIA HATPUS (TSO3 ) B rpaMMax pacCUHUTHIBAIOT

o ¢opmyiie

20-0,004
Tso; = v (39)

cp

rne20 - o0BeM pacTBOpa COJISTHOW WM CEPHOM KUCIIOTHI, B3ATHIN IS
ompeneneHus, Kyo.cM;

0,004 - wMacca oxcuma cepel (VI), coorBercTByromas 1 ky0.cm
pacTBoOpa COJISTHOM WIIM CEPHOM KUCIIOTH, T;

V - cpemHee apH(METHUYECKOe 3HAUeHHEe o0BeMa pacTBOpa
cp THAPOKCHAA HATPHS, NOIIEAIIEr0 Ha TUTPOBAHUE, Ky0.CM.

11.4.3. IlpoBenenue ananusa

HaBecky mnpoObl memenrta maccodt 0,5 T moMmemarT B CyXoW CTakaH
BMECTUMOCTBIO 150 Ky0.cM M MO0aBIAIOT HpU TOMEIUBaHUHA 25 KyO.cM
Bozpl. llomyueHHyI0 CycHeH3MIO HepeMeInnBaoT B TeueHue 10 MuH, He
JIOITyCKasl CXBaTbIBaHMA [IEMEHTA.

[Ipy HanmM4IMM B IEMEHTE TPYJHOPACTBOPUMBIX (OPM Cysb(aTa KaJbIus K
cycneHsun 106aBisioT 3 r katnonuta B H-popme, 3atem 25 xy0.cM Boabl 1
Takke nepememnBarot 10 MuH.

PacTBopy, MOJy4EeHHOMY B TOM HIJIM HHOM CIIy9ae, Mal0T OTCTOSATHCS JI0
MIPOCBETIICHHs ¥ (DUIIBTPYIOT Yepe3 HeTUIOTHBIN (QUIIBTP.

[Ipy Hanuuuu B LeMEHTE TPYAHOPACTBOPUMBIX (opM cyibdara Kaablus
BO3MOXKHO TaKXXe MpPEABAPUTENHHO 00palaThiBaTh HaBecKy nemeHTa 20
Ky0.CM pacTBOpa THIPOKCHIA KaHs, HarpeTh 10 KHUIICHMS, IPOKUISTUTD 5



MUH U HEMEJICHHO OTQMIBTPOBATh Yepe3 GuiIbTp "KpacHas JicHTa'.

HepactBopuMBIii 0CTaTOK MPOMEIBAIOT PacTBOPOM OOpPHON KHCIOTHI, a B
ciiyyae 00paOOTKM HABECKM THAPOKCHIOM Kaimus - Bogod. IIpombiBKy
TIPOU3BOIAT 3 - 4 pa3a IeKkaHTanuel B crakaHe u 4 - 5 pa3 Ha GuibTpe.

Yepe3z KOJOHKY € KATHOHHTOM IPOIYCKAIOT IOPLMSAMHU IIOJYyYCHHBIN
pacTBop. Omroar CcoOHMparOT B IOJACTABICHHYIO K OTBOXHOW TpyOKe
KOHHUYECKYI0 K00y BMecTUMOCTBIO 250 - 500 ky0.cM. CKOpoCTh ero BbIxoa
JIOJDKHA OBITH OKOJIO 4 Ky0.cM/MHH.

Ilocne 3TOro KaTMOHWUT MHPOMBIBAIOT BOJIOM 10 MCUE3HOBEHHUS KHCIIOH
peakuuu Mo WHIUKATOPY METHIOBOMY oOpaHxeBomy. [lomydeHHBIN mocie
KaTHOHHOTO OOMEHA JJIF0AT C MPOMBIBHBEIMH BOJAMH TUTPYIOT PacTBOPOM
THIPOKCHAA HATPUS 110 HHINKATOPY METHIIOBOMY OPaH)XEBOMY.

[Mpumeuanne. PereHepauuio KOJOHKM TIpU 00pabOTKE HaBECKU
THAPOKCHIOM KAITHs IIPOBOAT MOCIIE KAXKIOTO ONPEIeICHUS.

11.4.4. O6paboTKa pe3yabTaToOB

MaccoByro 00 OKCHJA CEpbl (XSO3 ) B IIPOLIEHTAX BBIYKMCISIOT IO
bopmyne

Xso3 = m , (40)

e V - o0beM pacTBopa THIPOKCHIOA HATpHs, NOMICAIIMHA Ha
TUTPOBAHME 3Jr0aTa, Ky0.cM;

m - Macca HaBeCKH MpoOBbI, T.

12. Onpenesienne OKCHIOB KAJIHA H HATPHSA

12.1. Ommbka TOBTOPSEMOCTH M PACXOXKACHHE MEXIY Ppe3yJbTaTaMu
napajuieIbHBIX ONPEISICHUI HE JOJKHBI MTPEBHIIIATh 3HAYCHUH, YKa3aHHBIX
BTabnm. 10m 11.

Ta6muma 10
%
MaccoBas 10J1s1 OKCHJIa HATPHUS SI‘I Rm ax
Jo 1,0 Bxutou. +0,04 0,06
Cs. 1,0 10 5,0 " +0,10 0,15
"50"150" +0,30 0,45




Tabimna 11

%

MaccoBas 10714 OKCHIA KaJus SI‘I Rm ax
Jo 1,0 Bxirou. +0,06 0,08
Cs. 1,0 10 5,0" +0,15 0,20
"50"150" +0,35 0,50

12.2. ITnaMeHHO-(POTOMETPUIECKUI METO

Merox ocHOBaH Ha (OTOMETPUYECKOM H3MEPEHHH HMHTEHCUBHOCTH
U3JIyYeHUS] PE30HAHCHBIX JIMHUH 3JIEMEHTOB, OOpa3yIOIIUXCS B IUIAMEHU
CMECH T'a3-BO3yX IIPHU BBEJCHUU B HETO aHATM3UPYEMBIX PaCTBOPOB.

IIpumeuvanus:

1. HpI/ICYTCTBI/IC B pacTBOpPC OKCHUAOB AJIFOMUHUS, KEJI€3a U MArHus HC
BJIMACT Ha ONIPEACIICHUE.

2. Jlns ycTpaHeHHMs MEUIAIOIIEr0 BJIMSHHUS KaJblMs MPHUMEHSIOT
OIITHYECKYIO KOMIICHCAIIMIO 3THUX MoMmeX. I[Ipu orcyTctBum B mpudope
ONTUYECKON KOMITEHCALIMU MPOBOIAT IEPEBO] KAIBIUSA B TPyIHOIETY4ee U
MaJIOANCCOLIMUPYEMOE COCIMHEHNE, BBOAS B aHAJTU3UPYEMBIH pacTBOP
¢docdarel, win (s npuOOPOB, pabOTAIOIIMX HA AlETHICHE) YUYUTHIBAIOT U
KOMITEHCHPYIOT 3TO BIIMSIHUE, CIIOIb3YS PACTBOP XJIOPHCTOTO KaJIBIIHS.

12.2.1. CpenctBa aHanmsa

Becsl maboparopHble 0011ero Ha3HaYeHUsL.

CyuuibHbIN mKad.

doToMeTp TUTaMEHHEIH, paboTaIONIHIA Ha MPONaH-0yTaHe WX alleTHIICHE.

Kucnora propucro-somopoanas mo 'OCT 10484.

Kucnora cepnas no F'OCT 4204.

Kucnota consaas mo 'OCT 3118 u pactsop 1:3.

Ammonust ¢ropua o F'OCT 4518.

AmMmMonu#t hocdopHo-KuCIbIN ogHO03aMeneHHbIH 1o TOCT 3771.



Kanpuuii xsmopucTelii 2-BOJHBIN, pacTBOpP MaccOBOM KOHIEHTpauueil 2
r/Ky0.cM.

Kammit xnopuctsiit o 'OCT 4234, nBaxasl NepeKpUCTAIIN30BaHHBIA U
BBICYIICHHBIN JI0 MOCTOSHHOM Macchl mpu Temmeparype (110+5)°C, nmm
CTaHAAPT-TUTP.

Hatpuit xmopuctsiit no 'OCT 4233, nBaxabl nepeKpUCTAIIM30BaHHBIN U
BBICYIICHHBIN JI0 MOCTOSIHHOM Macchl mpu Temrmeparype (110+5)°C, nmm
CTaHAAPT-TUTP.

AmMmonuii asotHo-kuciabiid o I'OCT 22867.

Jlutuit yraoexucneiid mo TY 6-09-3728, BBICYIMICHHBIN TIPH TeMIiepaTrype
150 - 170 rpan.C.

Jlutust metabopat 2-Boaublii o TY 6-09-4756.
Kucnora 6opnas mo 'OCT 9656.

CMech Ui CIUTABJIICHUS: CMEIIMBAlOT 9 dacTeld merabopara IJUTHS C
OJTHOI YaCThIO YIJIEKUCIIOrO JIMTHS M BBICYIIMBAIOT B CYIIWIBHOM MIKady
mpu temnepatype 150 - 200 rpan.C B Tewenme | 4, 3aTeM pacTHpAIOT B
(bapdopoBoii CTYNKE U CMEIIMBAIOT C OJHOW YaCThIO OKHUCIIMTEINS - AMMOHUS
a30THO-kucnoro. [Ipu orcyTcTBMM Meraboparta JUTHS HPUMEHSIOT CMECh,
MIPUTOTOBJICHHYIO CMEIIMBAHUEM YETHIPEX YaCTeH JIUTUS YIJIEKUCIOrO U
LIeCTH 4YacTeil OOpHOW KHCJIOTHI, KOTOPYI CyllaT B TeUeHHe 3 4 Mpu
temneparype 160 - 200 rpaa.C, 100aBisis Mocie BBICYIIIMBAHUS OIHY 4acTh
A30THO-KHCIIOr0 aMMOHUsI. CMECh XPaHAT B MOJIUATHIICHOBOW MOCYIC.

12.2.2. IloaroToBKa K aHATU3Y
12.2.2.1. [IpuroroBneHue CTaHAAPTHOIO PacTBOpa

CranmapTHBIA pacTBOP TOTOBAT U3 CTAHAAPT-TUTPA TN KPUCTAITUTHYECKIX
XJIOPUCTOTO KaJusl U HATPHSL.

[Ipy HCHONB30BAHUKM CTAHAAPT-TUTPA TOTOBAT HCXOJHBIC BOJIHBIC
pacTBOpbI  XJIOPUCTOTO KallMsl M HATPUs MOJSIPHOM —KOHLIEHTpaluen
BernecTBa-3kpuBaieHra 0,1 monw/ky6.nm (0,1 H). Jlanee B mMepHyO KOJIOY
BMECTUMOCTBIO 1 KyO.1M oTOuparoT coorBercTBeHHO 80,7 Ky0.CM pacTBOpa
xJioprcToro Harpus u 53,1 ky0.cM pacTBopa XJIOPUCTOTO Kajus, 0BOJST 10
METKH BOJIOH U TIEPEMEIINBAIOT.

[Ipn ucroNb30BaHMM KPUCTAIMYECKUX XJIOPHCTOTO HATpUSl M Kaus
0,4713 1 xmopuctoro Harpust u 0,3959 r. XJIIOpPUCTOTO KanHs PacTBOPSIOT B
BOJI€, KOJIMIECTBEHHO MEPEHOCAT B MEPHYIO KOJIOY BMECTHMOCTBIO 1 KyO.aM,
JOJIMBAIOT JIO METKH BOAOH U MEpeMEIInBalOT.

B oboux ciydasx MaccoBas KOHLCHTpaLMs OKCHAa Kalus M OKCHIA
HaTpHs B CTAaHJIAPTHOM pacTBope - 1o 0,25 Mr/ky0.cMm.

12.2.2.2. [IpuroroBieHue rpalyupOBOYHBIX PACTBOPOB
B cemp wmepHBIX KOmO BMecTHMOCTBIO 250 Ky0.cM OTMEpHBAIOT

QIMKBOTHBIC YaCTH CTAHJAPTHOTO PacTBOPa, 00BEM KOTOPHIX YKa3aH B TaOIl.
12.



Tabmauma 12

AJMKBOTHas KonuenTparus AJMKBOTHas KonnenTparus
4acTb MOJy4aeMOro 4acTb MOJIy4aeMoro
CTaH/AAPTHOTO | IrPajyMpOBOYHOTO | CTAHAAPTHOTO rpasyHpOBOYHOT
pacTtBopa, pacTtBopa, pactBopa, Ky6.cM | 0 pactBopa,
Ky0.cM MI/Ky0.IM MI/Ky0.1M

100 100 10 10

80 80 8 8

40 40 4 4

20 20

I'panyupoBouHbBIC PAaCTBOPHI KOHIIEHTparue 1 u 2 Mr/ky0.AM TOTOBST,
oTOMpasi B JIBE€ MEpHBbIE KOJOBI BMECTUMOCTBIO 1 Ky0.JM COOTBETCTBEHHO
12,5 u 25 ky6.cMm pacTBOpa KoHIEeHTpanueit 80 Mr/Ky0.am.

B 3aBucuMoCTH OT crI0c00a pa3iioKEHUS] HABECKU aHAIN3UPYEMOU MPOOBI
B Ka)X/IbIil I'palyHpOBOYHBINA PacTBOP 100ABIISIOT:

10 2 Ky0.CcM COJSIHOM KHCIIOTHI P PA3I0KEHHH HABECKH IUIABUKOBOH M
cepHoit kucnoramu (. 12.2.3.1);

mo 1 r cMecH 1S cIutaBieHus U 1o 50 Ky0.cM pacTBOpa COJISTHOM KHACIOTHI
TIPH pa3ioKeHNN HaBECKHU CIutaBieHueM (. 12.2.3.2).

B ciaydae OTCyTCTBHSL Yy IUIAMEHHOrO (OTOMETpa  ONTHYECKOU
KOMIICHCAI[MM TIOMEX OT H3JIyYCHUsS] KalblUs M TPUMEHEHHUH MpPOIaH-
OyTaHOBOTO IUIAMEHH JIOTOJHHUTENLHO B PacTBOpbl BBOAAT no 0,5 r comu
0JIHO3aMEIICHHOTO (HOCGHOPHO-KHCIIOTO aMMOHHS. 3aTeM JONHBAlOT BCE
KOJIOBI 10 METKH JTUCTUIUTUPOBAHHON BOJIOH U MEPEMENINBAIOT.

12.2.3. IlpoBeneHune aHamusa
12.2.3.1. Paznoxenne npoObl CMECHIO CEPHOM M TUIABUKOBOM KUCIIOT

HaBecky mpo0Obl Maccoit 0,5 r cMa4MBalOT B IJIATHHOBOM THUIJIE WA
YallKe HeCKOJIbKMMH KaIUISIMH BOABI, MPHOaBIstoT okoiio 10 karmens cepHo
kucinotel, 10 - 12 ky0.cM IUIaBUKOBOW KHCIOTHI (NIpH  OTCYTCTBHHU
IDTABUKOBOM KUCIOTHI MOKHO Opath 0,3 T dropuma ammonus). OCcTOpOKHO
NepeMEIINBas COAEPKMMOE THUIJIA WM YallK{ IUIATHHOBBIM IIIATENIEM,
NEePeHOCAT THIelb WM YallKy Ha HEepacKaJIeHHYI0 NecYaHylo OaHI0 u
OTrOHAIOT (TOPUA KpeMHHS U HM30BITOK (TOPUCTOrO BOXOPOAA 1O
TIOSIBIICHUSI OEJBIX MAapOB CEPHOTO AHTHIPHAA, 3aTEM IEPEHOCAT TUTEIb WIN
YamKy Ha 0oJiee ropsiuee MECTO M HAarpeBaroT A0 MPEKPAIICHUS BbIICICHUS
cepHoro anruapuma. K cyxomy octatky mo0aBisiioT 2 Ky0.CM COJISTHOM



KUCJIOTBI M TIIATEIbHO 00padaThIBalOT ropsiueil BOJIOW B THUIJIE WM YallKe,
pa3zaBiuBas LIraTeaeM Bce KOMOUYKH. PacTBop GuibTpyroT uepes MiIOTHBIH
¢uneTp B MepHyI0 K00y BMecTuMOCThI0 500 Ky0.cM, TIpoMBIBasi ropsiaeit
BOJIOM OCTATOK B yaImike u Ha ¢puiabTpe 10 - 12 pas.

[Ipu OTCYTCTBUHU Yy IUIAMEHHOTO ()OTOMETpPAa ONTUYECKOUW KOMITEHCAIMU
MOMEX OT M3IYYEHHS KAIBIUSA U TIPUMEHEHNH TIPOTIaH-0yTaHOBOTO TIAMEHH
B KkonOy mobammsitor 0,5 r coim oaHO3aMelieHHOTo (HochOpPHO-KHUCIOTO
aMMOHUH. PaCTBOp OXJIQAXIArT, JOJUBAIOT JO0 MCTKH BOHOﬁ, THIATCJIBHO
MEPEMEIIUBAIOT.

12.2.3.2. Paznoxxenne mpoObI MIEIOYHBIM CTUIABICHHUEM

HaBecky mnpoObl Maccoii 0,5 r© nomemarT B IUIATHHOBBIA THIENIb,
TIIATENEHO MEPEMEIINBAIOT ¢ | T CMeCH U CIUTABIICHHUS W CIUIABISAIOT B
MydensHOI neun npu Temmeparype 900 — 950 rpan.C B Tedenue 5 - 7 MuH.
[TnaB oxmaxaaroT U pacTBOPSIOT B 50 Ky0.CM pacTBOpa COJISIHOM KUCIIOTHI C
HCIIOJIb30BAHMEM MAarHUTHOW MEILIAJKU C MOAOrpeBoM B TeueHue 20 - 25
MUH.

PacTBOp mepeHoCAT KOJIMYECTBEHHO B MEPHYIO KOJIOY BMeCTUMOCTBIO 500
Ky0.cM, nobaBnsitoT npu HeoOxomumoctd (cM. m. 12.2.3.1) 0,5 r comn
OJTHO3aMEIICHHOTO  (OCHOPHO-KUCIIOT0 ~ aMMOHHS,  OXJIAKIAIT 10
KOMHATHO# TeMIlepaTypsbl, IOJIMBAIOT JO METKH BOJIOH U NEPEMEIIHBAIOT.

12.2.3.3. ®oTtomMeTpupOoBaHUE PaCTBOPOB

B crakanpl BMeCTUMOCTBIO 25 - 50 Ky0.CM OTIMBAIOT TpagyHpOBOYHBIC
pacTBOpBl M aHAJIM3MPYEMBIH pacTBOp (Hmoiay4deHHBIH mo m. 12.2.3.1 wumm
12.2.3.2) u mnpoBogsaT uX (OTOMETPUPOBAHME B COOTBETCTBHH C
WHCTPYKIMEH, TpuiaraeMod K mpubopy, u3Mepss HWHTCHCUBHOCTh
W3JTy4eHHs JIMHUN HATPUsl IPU ATMHE BOJIHBI 590 HM U muHuM Kanus npu 770
HM, MCNOJIB3Ys nHTepdepeHnonHble GuibTpel. Bee n3MepeHus MOBTOPSIOT
HE MeHee JIByX pas.

Ilo momy4eHHBIM pe3yabTaTaM OMNpPEICICHUH CTPOSAT IpalynpOBOYHBIC
rpaguku B KOOpAMHATaX "MHTCHCHBHOCTb W3JIyueHHs HaTpus (Kayus) -
KOHIIEHTpALUs 3JIEMEHTa B IPalyUPOBOYHBIX pACTBOPAX B MUJUIUTpaMMax Ha
KyOuWdeckuii meruMerp”, MO KOTOPBIM  OMNPENENSIOT  KOHIEHTPAIHIO
9JIEMEHTOB B aHAIM3MPYEMOM pacTBope, (OTOMETPHPOBAHUE KOTOPOTO
OCYILECTBJIIETCS] OTHOBPEMEHHO C IPayHpOBOYHBIMHU.

I'pamynpoBouHbIe TPaUKH CTPOAT VTS KKIOH CEpUH ONPEEICHUI.

12.2.3.4. IlpoBeneHue aHamu3a IpPHU OIpPEACICHHH BOJOPACTBOPUMBIX
OKCHJIOB KaJIisl ¥ HATPHsI

Hagecky mpo6s1 maccoit 1,0 T moMemniaroT B cTakaH BMECTUMOCTBIO 150 -
200 xy06.cM, Kyza IpH HENpepbIBHOM NomennBaHuu BiuBaioT 100 kyO.cMm
ropsaeit (80 - 90 rpan.C) Boabl, M NEepeMEIINBAIOT HA MAarHUTHOW MelIaJIKe ¢
MOJIOTPEBOM B TeueHWe |5 MuH. 3areM pacTBOp (QHUIBTPYIOT B MEpPHYIO
kosi0y BMectMOCThO 250 Ky0.cM, ocamok Ha (uibTpe mnpombiBatoT S50
Ky0.CM XOJIONMHOW BOJbI, K (UibTpary a00aBisSiOT 6 KyO.cM pacTBopa
COJISTHOW KHCIIOTBI W Tpu Heobxomumoctn (cMm. m. 12.222) 05 r
onHo3amenieHHoro  ¢ocdopHo-kucaoro ammonus. PoromerpupoBaHHE
OCYIIECTBIISTIOT o 1. 12.2.3.3.

12.2.4. O6paboTKa pe3yabTaToB



MaccoByo IOJI0 OKCHIa HaTpus (KaJius) (XNaQO(KQO)) B IIPOLIEHTAX
BBIYHCIISIIOT 110 hopMyIte
m, -V -100

RNa2020) = 71660071000 (41)

rae M, Macca ONpeIeNsIeMOro 3JIeMeHTa, HalJeHHas 1o rpaduky,
MI/Ky0.1M;
\/ - 0Ouwmii 00beM aHATM3UPYEMOTO PACTBOPA, Ky0.CM;
M -  wmacca HaBecKu IPOOEI, T.

13. Onpenesienne cBOOOTHOTO OKCHIA KATbIUS

13.1. Ommbka TOBTOPSEMOCTH M PACXOXKACHHE MEXIY Ppe3ysbTaTaMu
napajuielIbHBIX ONPES/ICHUI HE JOJKHBI MTPEBHIIIATh 3HAYCHUH, YKa3aHHBIX
B Tabm. 13.

Tabauua 13
%
Maccosas 1o Sn Rm ax
CBOOOJIHOrO OKCHIA
KaJIbIUs
Jo 1,0 Bxitrou. +0,04 0,06
Cs. 1,0m02,0" +0,07 0,10
"2,0"10,0" +0,30 0,40
"10,0"25,0" +0,45 0,60

13.2. DTHNEHOBO-TIUIICPATHBIA METO

MeTo OCHOBaH Ha 3KCTParupoOBaHHHM CBOOOJHOIO OKCHJA KAIbIUS U3
CBEXKEPAaCTEPTOro MOPOIIKA aHATU3UPYEMOH MPOOBI ATaHOJ-TIUIEPHHOBHIM
WIA STaHOI-3THJICHIJINKOIEBEIM PacTBOpaMH (Zanee - pacTBOPUTEISIMH) C
MOCTEAYIOIUM  TUTPOBaHMEM  OOpa3oBaBIIErOCs  INHIEpaTa  WIH
STUJICHIJIMKOJIATA KaJdbIUs O€3BOJHBIM JTaHOJOBBIM PACTBOPOM OEH30MHOM



KHCJIOTHI B PUCYTCTBUU HHIUKATOPA (heHOI(TaICHHA.

13.2.1. CpencTBa aHanm3a

Bechl 1abopaTopHbIie 00IIer0 Ha3HAUCHHS.

[Teur mydenpHas.

CymuibHbIN mKad.

XomonuibpHUK JInomxa.

X0JIOAMITBHUK 0OpaTHBIH.

Crmpromerp.

Oxcun kansiust o FOCT 8677.

Yrekucnsiid kanbii o FOCT 4530.

CBeXe000MOIKEHHBIH OKCHJ KAJIBIHS: OKCHJl KaJbLUS WIA YIJIEKHUCIBIA
KaJIbIMI POKAIMBAIOT B My(eIbHOW TIeUd He MeHee 4 4 MpH TeMIepaType
He MeHee 950 rpan.C; 000¥OKEHHBIH MPOAYKT OXJIAXKAAIOT B IKCHKATOPE H
HEMEIJICHHO MCIOIB3YIOT IS 00€3BOKMBAHMA cupTa 1mo 1. 13.2.2.1.

CrompT >THI0BBIH pekTnudukoBaHHbN TexHndecknid o 'OCT 18300.

Harpust runpokcun mo I'OCT 4328, crnupToBBIE PacTBOpP MOJSPHOM
koHuentpaiueit 0,1 monb/ky6.am (0,1 M).

I'munepun mo F'OCT 6259 wnu stimenraukons mo [OCT 10164.

bensoitnas kucinora mo I'OCT 10521, cnupToBBIA pacTBOpP MOJSPHOM
koHueHrpauued 0,1 wmomb/ky06.nm: 12,3 T o00e3BokeHHOW OeH30MHON
KHCJIOTHI PaCTBOPSIOT B | Ky0.IM aGCOIIOTHOTO 3THIOBOTO CITUPTA.

Bapuit xnopuctsrii mo 'OCT 4108.

WNupukarop ¢peHondrarens.

TpyOxka xyiopKayibIeBast.

W3BecTh HATPOHHAS.

CrexinsiHHbIE OyCHHKH: CTEKJIO B (popMe OYCHHOK MJIM OTMBITHIH U 3aTeM
MIPOKAJIEHHBIA KBapILIEBbII IECOK.

13.2.2. IloaroToBKa K aHATU3Y

13.2.2.1. O6e3BOXMBaHNE PEATeHTOB

AOGCONIOTHBIN CHUPT TOTOBST CIEAYIOUTIM 00pa3oM:

B KpPYTJIOJOHHYIO KOJOy BMECTUMOCTBIO 2/3 KyO0.OIM HACHITAOT [0
TIOJIOBUHBI CBEXKEOOOMOKEHHBIM OKCHI KaJIBIAS W 3aJIMBAfOT Ha 2/3 KOJIOBI

OTHUJIOBBIM CITUPTOM.

CoupT HaCTaWBarOT Ha/l OKCHJOM KaJIBIHA B T€UeHHE 2 - 3 CYT, IPH 5TOM
Koiba IUIOTHO 3aKpPBHIBACTCS PE3MHOBOW IPOOKON C  XIIOPKATBIIUEBOH



TpyOKoii. [lo ncreueHnn 3TOro BpeMEHU KOJIOY COEOUHSIOT I'€PMETHYHO C
0OpaTHBIM XOJIOAWJIBHUKOM, CTaBsT HA KUILIIIYIO BOJISHYIO OaHIO U KHUISATAT
COIIEPXKIMOE B TeueHHe 5-6 4. BonsHyto 0aHIO HarpeBarT JIEKTPOILTUTKON
C 3aKpBITOH CIIUPAIIbIO BO M30€KaHNE BOCIIIIAMEHEHHSI [TApOB CIHPTA.

[lo oKOHYAaHMM KWISYEHHS CHHMAIOT OOpaTHBIA XOJNOJWIBHUK U
3aKpBIBAIOT KOJIOY pEe3WHOBOM MPOOKOM, B IEHTPAIEHOE OTBEPCTHE KOTOPOM
BCTABJIIIOT M30THYTYIO TPYOKy. IIpHcoemuHsIOT KOIOy K XOJOAMIBHHKY
JIubuxa, Ha BBIXOJIE KOTOPOTO JIOJDKEH OBITh aJIOHXK, COGMHEHHBIH C CyXOH
KoJI0OHT BMecTUMOCTBIO 1 KyO.IM dYepe3 pPe3nHOBYIO IIPOOKY € IBYMs
OTBepCcTHAMH. Bo BTOpOE OTBEpCTHE BCTABISIOT XJIOPKAIBIHEBYIO TPYOKY.
Bce coemuHeHHS IODKHBI OBITH CTPOrO TePMETHYHBIMH BO H30EKaHUE
OTEph CIHpTa B aTMochepy.

[epermu 15 - 20 xy0.cM TIEperHaHHOTO CIHPTa CIIONACKUBAIOT
MIPUEMHUK; TTOCIIEAHIOI MOPIHIO OTroHa OKoio 20 Ky0.CM HE MPUMEHSIOT
JUIA TIPUTOTOBJICHUA TUTPOBAHHBIX PaCTBOPOB.

[MomyueHHBIN 0€3BOMHBIA CIIUPT OXJAXKAAOT N0 Temreparypsl 20 rpan.C
U TpOBEPSIOT ero KoHmeHTpanuioo crupromerpoM mo 'OCT 3639. Ecmm
criupta okaxercs meHee 99,8%, TO ero BTOPUYHO HACTAaWBalOT HaJ HOBOWM
TIOPIIKEH CBEKEOO0XKIKEHHOI'0 OKCH/Ia KaIbIHSI U OTTOHSIOT.

[Mony4eHHblii OGE3BOAHBIA CHUPT XPaHAT B TI'ePMETHYHO 3aKPBITHIX
OyThUISIX.

Be3BoaHBII MIHTICPUH TOTOBST CICTYIOIUM 00pa3oM:

B JKapocTolkuii ctakan BMecTuMocThio 300 kyb.cMm HamuBatot 250 - 300
Ky0.CM IJIMIIepHHA U HarpeBaloT B TeUeHHe 3 4 npu temmneparype 160 - 170
rpaxn.C. TemmnepaTypy npoBepsIIOT TEPMOMETPOM, OIYIIEHHBIM B TIIUIEPHH.

O0e3BOKEHHBINH M OXJIQKICHHBII TNIULEPUH MEPEINBAIOT B CYXYIO KOJIOY
BMectuMocTbi0 250 - 300 Ky0.cM M TepMETHYHO 3aKpHIBAIOT PE3WHOBOU
MIPOOKOH.

be3BomHyl0 OEH301HYI0 KHCIIOTY TMOJY4YalOT BBICYIIMBAHUEM IO
MIOCTOSIHHOM MaccChl B TEUEHUE CYTOK B IKCUKATOPE HaJl CEPHOM KUCIOTOM.

Be3BogHbIN XTOpHUCTHI Oapwii TOTOBAT BBICYIIMBAHHEM B CYIIMJIEHOM
mkagy npu temneparype 130 rpaxa.C.

13.2.2.2. [IpuroToBieHUE pacTBOPUTEIEH
OTaHONI-IINLEPUHOBBINA PACTBOPUTEIIH FOTOBST CIESAYIOLIMM 00pa3oM:

B 200 Ky0.cM 0€3BOIHOTO TIIHIIEPHUHA, HATPETOTO B KOHMYECKON KoiIbe 1o
temnepatypsl 100 - 125 rpan.C, pactBopsiroT 15 r 6€3BOAHOTO XJIOPHCTOTO
Oapusi. PacTBop oxnaxxiaroT u npuOaBisiroT 1 Ky0.qM 0€3BOJHOrO CIUpTA U
0,1 r wuHaukaropa ¢eHondranenna. IlomydeHHBI  pacTBOpHTENH
HEUTpaNIM3yIOT, MPHUOABISIs KalIIMHA CIHPTOBBIE PAaCTBOPHI THAPOKCHAA
HaTpUs ¥ OEH30HHON KHUCIIOTHI, TOOMBAsICh OJIETHO-PO30BOM OKPACKH.

OTUJICHIJIMKOJIEBBI  pacTBOpUTENb  TOTOBST, MPUMEHSSI  BMECTO
0E3BOHOTO TIHIIEPUHA OC3BOAHBIN ATHIICHTIINKOIIb.

13.2.2.3. YcraHoBKa TUTpa pacTBOpa OCH30MHOW KHCIOTHI MO OKCHIY
KaJIbIHsI



HaBecky oxcuaa xanblMisi WIM YIJIEKHCIOTO Kanblusg maccod 0,2 T
MIPOKAJIMBAIOT JI0 MOCTOSHHOW Macchl B TeYeHWE 2 - 3 4 IpU TemIiepaType
950 - 1000 rpax.C B utatTiHOBOM THUTIE. [10Ty9YeHHBIH OKCHI PaCTHPAIOT U
BHOBb IIPOKaNNBaOT He MeHee 30 MHUH IpHU TOW e TeMIepaType, 3aTeM
OXJIKIAIOT B SKCHKATOPE HaJl HATPOHHOMN M3BECTHIO.

B Tpu cyxue KpyriogoHHBIE WM KOHUYECKHE KOJIOBI BMECTHMOCTEIO 150
Ky0.cM TIOMemarT CTeKIsHHble OycuHkd, HammBaroT 30 - 40 xy6.cm
pactBopuTelsi, OBICTPO BHOCSIT OTBELICHHYIO B 3aKPBITOM OIOKCE HaBECKY
CBEXEMPUTOTOBICHHOIO okcuja Kanbuusi maccoit 0,03 - 0,04 r, sHepruyHo
B30JITHIBAIOT ¥ TEPMETHYHO IPHCOEIUHAIOT K 00PaTHOMY XOJOAMIBHUKY.

PacTBOop HarpeBarOT 10 KHUIICHHS Ha [ECUYAHOW OaHe WM KHIATAT [0
MOSIBJICHUSI HMHTCHCHBHOW PO30BOM OKPAacKH pacTBOpa. 3aTeM Kooy
OTCOCTUHSIOT OT XOJOAWIBHWKA W TOTYAC K& THUTPYIOT €€ COIEpKUMOe
pacTBOpoM OCH30MHON KHCIOTBI [0 WCYe3HOBEHUS oOKpacku. CHoBa
NPUCOCTUHSIOT KOJOy K OOpPaTHOMY XOJIONMJIBHUKY M KHUISTST PacTBOP.
KurmssaeHne W TUTpOBaHHE YEpPEAYIOT JO OTCYTCTBHS OKPAacKH IIpH
NocJeayomeM KurnsiueHuu B Teuenue 20 - 30 MuH.

Tutp pacTBopa OEH30WHON KUCIIOTHI (TCaO) B TpaMMax Ha KyOM4YecKHH

CaHTHUMETP BBIYUCIISIOT 1O (hopMyJie

m
Teao = v’ (42)

rie M -  Macca HaBECKH OKCHJIA KaJbIHs, T;

\/ - oObem pacTBopa O€H30HHOW KHCIOTHI, MOLIEIIMA Ha
TUTPOBaHHE, KyO.CM.

3a 3HaueHNE TUTpPa IPUHUMAIOT CpeHee apu(METHIECKOe HE MEHEe TPEeX
TUTPOBAHUM.

13.2.3. IlpoBeneHue ananusza

B 3aBucumocTy oT mpesnosaraeMol MaccoBOM TOJIM CBOOOAHOTO OKCHIA
KaJIbIMsI HABECKY CBEXepacTepToil mpodsl Maccoit 0,1 - 0,5 r momemiator B
KOHMYECKYI0O WIH KpYIJIOAOHHYI0O KOOy BMecTUMocThio 150 kyO.cM n
mpubaBmaror 30 - 40 kyb.cm pactBopurens. ConepxKuMoe  KOJOBI
B30anTeBaroT. Komby mnpucoenuHAoT K 0OpaTHOMY XOJOIWIBHUKY H
kunatat 20 - 30 muH Ha necyanoil 6anke. [Ipu nmosiBIeHUM PO30BOI OKpAaCKH
pacTtBopa KoJIOy OTCOETUHSIOT OT XOJOAWIBHMKA W TOTYAaC K€ THTPYIOT
TOpSYMH  pacTBOp pacTBOpPOM OCH30HHOW KHCIOTHL. KumsdueHne w
TUTPOBAaHME HYEPEAYIOT OO OTCYTCTBHA OKpPAacKH MpU IIOCIEIYIOLIEM
kunssueHud B TeueHue 20 - 30 MuH, mociie 4ero TUTPOBAaHUE CUYUTAIOT
3aKOHYEHHBIM.

IIpumeuanust:

1. ITpu maccoBoii gosie cBoboHOTO OKcHa Kanbuus Menee 0,1% HaBecky
yBenuuuBaroT 10 1,0 r.

2. IIpobObl st ompejaeicHUs CBOOOJHOTO OKCHAA KajblUs XPaHIT B



3anapaUHAPOBAHHBIX EMKOCTSIX.

13.2.4. O6paboTKa pe3yabTaToOB

MaccoByto 107110 CBOOOJHOTO OKCHAA KaJbIUs (XCaOCB ) B MpoIIeHTax

BBIYHUCIIIOT IO (hopmyIe

_V‘TCao '100

m
e V - o0BeM pacTBOpa OCH30MHON KHCIOTBI, TOMICAINICH Ha
TUTPOBAHHE aHATM3UPYEMOTO PacTBOpa, Ky0.cM;
m - MAaccChl HaBECKH MPOOEI, T.

14. Onpenenenue okcuaa mapranua (II)

14.1. Ommbka MOBTOPSIEMOCTH M PACXOXKICHHE MEXAY pe3yJbTaTaMu
NapajuleNIbHbIX ONPEAEICHUIN HE JOKHBI IPEBBINIATh 3HAUCHUH, YyKa3aHHbBIX
B Tabu1. 14.

Tabmnuua 14
%
MaccoBas 10715 OKCHa Maprasua SI‘I Rm ax
Jo 0,5 Bxirou. +0,04 0,05
Cp.0,5101,0" +0,05 0,07
"1,0"2,0" 0,10 0,15
"2,0"50" 0,20 0,30
"50"20,0" 0,60 0,85

14.2. ®oTOKOIOPUMETPUUYECKUIN TIEpPMAaHTaHATHBIN METOJ

MeTon OCHOBaH Ha OKHCICHMHM HOHOB JBYXBAJIEHTHOTO MapraHua B
A30THO-KHCJIOH cpefie HaJICEPHO-KUCIIBIM aMMOHKEM JI0 (PHOJIETOBO-PO30BBIX
NIEpMaHraHAT-MOHOB B IPUCYTCTBUHU HOHOB cepedpa.



14.2.1. CpencTBa aHanuza

Bechr mabopaTtopHbIie 001IeT0 Ha3HAUCHHS.
DOTORIEKTPOKOJIIOPUMETP KOHIIEHTPAIIMOHHBIM.
CMmech 18 crutaBieHus o 1. 6.4.1.

Bonopona nepexucey mo 'OCT 10929 u pactsop 1:10.

Kucnora aszotmas mo I'OCT 4461 u pactBopel 1:4 u MomsspHOH
KoHLeHTpanuen 1 Monb/ky6.1m (1 M).

Kucnora oprodochopnas no FOCT 6552.

Cepebpo aszotHo-kmcimoe 1o ['OCT 1277, pacTtBop MaccoBoi
KOHLEHTpalueH 2 r/Ky0.am.

Kammit mapranmoBo-kucneiii mo I'OCT 20490 wnmm  cTaHmapT-THTD,
pacTBOp MOJSIDHOM KOHIIEHTpaluedl BemiecTBa - JkBuUBajieHTHas 0,1
MoJis/ky0.1m (0,1 H).

AwmMoHn HagcepHO-Kucbli (mepcyibdar) mo TOCT 20478.
Kucnora ackopOuHOBast muieBasi.

Tunpoxcmnamud cepro-kucibiit mo TOCT 7298.

14.2.2. TlonroroBka K aHajau3y

14.2.2.1. [TpuroToBneHne CTAHAAPTHBIX PACTBOPOB

JIJist IpUrOTOBIICHHS CTAHIAPTHOTO PAacTBOpa OKCHJIa Mapraniia (pacTeopa
A) cTaHIapT-THTP MapraHIOBO-KUCIIOTO Kajus pPacTBOPSIOT B 1 KyO.aM
BOABl. MaccoBas KOHIIGHTpanus OKCHIa Mapranma B pactBope A - 1,419
MI/Ky0.CM.

Jist mpuroToBiieHus paboyero CTaHIAPTHOTO PACTBOPA OKCHJA MapraHIia
(pactBopa b) 14,1 xy6.cM pactBOpa A pa30aBIsAlOT B MepHOW Kojbe
BMecTUMOCThIO0 200 Ky6.CcM 10 METKH BOJOW M TIIATEIBHO MEPEMEUINBAIOT.
MaccoBasi KOHIIEHTpaIHs OKcH/ia Maprauiia B pactsope b - 0,1 Mr/ky6.cm.

14.2.2.2. TlocTpoeHme TpagyHpPOBOYHOTO rpadrka

B mate wmepHbIX KOO BMmectuMocThiO 100 KyO.cM  TIpHIMBAIOT
cooTrBeTcTBeHHO 2,5; 5,0; 7,5; 10,0; 15,0 ky0.cM pactBopa B, 9tO
cootBerctyet 0,25; 0,50; 0,75; 1,00; 1,5 Mr okcuna MapraHma; pa30aBIisioT
JO METKH PAacTBOPOM a30THOW KHCIIOTHI KOHIEHTpauuei 1 Monb/Ky0.am
(1IM), nmepememuBaroT W (OTOMETPHPYIOT MOIYyUSHHBIE TPaynPOBOYHBIC
PacTBOPBl OTHOCUTEIBHO JUCTHIUIMPOBAHHOW BOJBI, HCIIONB3YS 3CICHBIN
CBETOQMIBTP C MAKCHMYyMOM CBETOIIPOITYCKAaHHUS TPH UTHHE BONHEI 530 HM
1 KIOBETY C TOJIIMHO MOTJIOIMIAoNIero cBeT cog 10 M.

ITo nomay4eHHBIM pe3ynabTaTaM ONPENEIECHUI ONTUYECKOH IUIOTHOCTU U
M3BECTHOW KOHIIGHTpPAIMM OKCHIa MapraHmna B (oToMeTpupyeMbix o0beMax
CTPOAT TIPagyHpPOBOYHBIN TrpaUKk WIM COCTAaBIAIOT KaaHMOPOBOYHOE
ypaBHEHHUE.

14.2.3. IlpoBeneHue aHanmm3a



Hagecky mpo0s1 maccoit 0,1 - 0,5 T, B 3aBUCUMOCTH OT MpearoaracMoin
MacCOBOHM JONM OKCHAa MapraHIla, CIUIABISIOT B TUTIE C 2 T CMECH JUIA
crutaBiieHus. [1naB pactBopstrot B 50 ky0.cM HarpeToro g0 remmnepaTtyps S0 -
70 rpan.C pactBopa a30THOM KuUCTOTHI 1:4 B cTakaHe BMecTUMOCThIO 150
Ky0.cM. Turesnb 0OMBIBAaIOT MUHHMAIBHBIM KOJUYECTBOM BOIBI U IIEPEBOMIST
PacTBOp KOJIHYECTBEHHO B MepHYIO K00y BMecTHMOCTEI0 100 - 250 Ky0.cMm.

Bo3moxxHO BbIZENIEHHE OyphIX XJonmbeB okcuaa mapranua (IV). B arom
cilyyae ciemyerT A00aBUTh K aHaJlM3UpyeMoMy pactBopy | - 2 kamum
MIEPEeKUCH BOJIOPOAA WIM KPHCTAUIMK ACKOPOMHOBOM KHCIOTHI. 3aTeM
MIPO3PavHBIN PACTBOP JOBOMSAT JO METKU BOAOH U MEPEMEIINBAIOT.

B mepnyto kondy BmectuMocThio 100 Ky0.cM OTOMpAIOT alMKBOTHYIO
gacTh 00beMoM 10 - 50 ky0.cM aHATU3UPYEeMOTO PacTBOpa, MPUOABISIIOT 5
Ky0.cM 0pTOhOCHOPHOI KUCIOTHI, 5 Ky0.CM a30THO-KHUCIIOro cepedpa, 2 - 3 r
HAJICepHO-KUCIIOTO aMMOHMS U HAarpeBaloT Koily Ha BOAsAHOI OaHe 10
YCTaHOBJICHHSI TIOCTOSIHHOW HMHTEHCHUBHOCTH OKPAacKH, 3aTeM OXJIAXKIAIOT
KOOy, JOBOIAT IO METKU BOJIOW U POTOMETPUPYIOT 1o 1. 14.2.2.2.

14.2.4. O6paboTKa pe3yabTaToB

Maccy oxcuma wapranma (1) B MmwomrpaMmMax —HaxoIsaT IO
TpagyupOBOYHOMY TpauKy ¥ BBYHCISIOT HCKOMYIO MAacCOBYIO JIOJIO
anemenTa o popmyie (7).

HermocpencTBeHHO MaccoByrO JIONIO OKCHIOAa MapraHia B HPOLCHTaX
OIIPEeNIeIISAIOT 10 TPAgyHPOBOYHOMY IpadHKy, IOCTPOCHHOMY B KOOpAHHATaX
"onTHyeckas IUIOTHOCTh - MaccoBas JOJIA 3J€MEHTa B IMpoLeHTax" Win
HaXoJiT N0 KaJIMOPOBOYHOMY ypaBHEHHIO. [IpM OTCTYIUIEHHWH OT YCIOBHH
IPagyHpOBKH B YacTH M3MCHEHUS HABECKH, QJIMKBOTHOH 4YacTH WIH
pa3BeneHus pacdeT IpoBOIAT 1o popmyire (8).

14.3. ®oTokonopuMeTpruecKuil GopMalTbTOKCUMHBIH METO.T

Meros OCHOBaH Ha OOpa30BaHMU WOHOM JIBYXBaJCHTHOTO MapraHia c
(hopMabJOKCUMOM B IIEIOYHON Cpejie OKPAIIEHHOro B KPacHO-Oyphlil 1BET
(hopmMaibJOKCUMaTa TPEXBAJIEHTHOTO MapraHua.

Memaroriee BIIMSIHUE TPEXBAJICHTHOTO xKesesa YCTPaHSIOT
BOCCTAHOBJICHUEM €ro J0 JBYXBJIGHTHOro coCTOsiHMS. OcTajbHbIC
MIPUCYTCTBYIOLIME THIPAThl OKCHIOB MACKUPYIOT TPHITAHOJAMUHOM U
¢dropunom Harpus. [IpucyTCTBHE XJIOPHIOB HE MEIIAET, YTO IO3BOJSIET
OIIpe/IeTINTh MaccoByH Jjoito okcuaa Maprania (II) w3 comsHo-kucioro
pacTBopa, MPUrOTOBIEHHOTO 110 1. 6.4.3.

14.3.1. CpencrBa aHanm3a

Bechl 1abopaTopHbIe 00IIIET0 Ha3HAUCHHS.

DOTONEKTPOKOIOPUMETP KOHIICHTPAIIUOHHBIA.

Kucnota consnas mo 'OCT 3118 u pactsop 1:3.

Ammuak Boaueid mo I'OCT 3760: 100 xyb.cM ammmaka pa30aBISIOT
BOAO# 110 250 Ky0.cM.

Kucnora ackopbuHoBasi.



Hatpuii cepaucro-kucineiii 6e3Boansiii mo 'OCT 195, pactBop MospHO
KOHILIEHTpanuen 1 Mosb/Ky0.1M.

TI'mapoxcmnamuna runpoxiopun mo 'OCT 5456.

®opmanus texHuaeckuii no 'OCT 1625 maccosoii goneit 40%.
Harpuii dpropuctsriii mo TOCT 4463.

Tpusranonamun o TY 6-09-2448.

dopmanbaokcuM o TY 6-09-07-574, pacTBop MaccoBOl KOHIIEHTpanuen
20 r/ky0.qM: pacTBOPSIOT 4 T' TUAPOXJIOPHIA THIPOKCHIAMUHA U 5 KyO.cM
pactBopa opmanmHa B 250 Ky0.cM BOABI.

Mackupyromuii peareat (MP): pactBopsioT 5 T ¢propucroro Harpus u 10
Ky0.cM TpudTaHoiamuHa B 300 KkyO.cM BoXbl, pacTBOp (QWIBTPYIOT M
pasz0aBisioT Bogoit 1o 1 ky06.aMm.

Kamuii mapranmoBo-kucieiii mo ['OCT 20490 wnm cTaHmapT-TUTD,
pacTBOp  MOJISIpHOM  KOHIEHTpanuedl  BemiectBa-skBuBaienta 0,1
mou/ky0.am (0,1 H).

14.3.2. IloaroToBKa K aHATU3Y
14.3.2.1. [IpuroroBieHne CTaHIapPTHBIX PaCTBOPOB

CraHgapTHBIM pacTBOp OKcHIa MapraHia (pactBop A) TOTOBST MO II.
14.2.2.1.

s mpuroToBieHus pabodero CTaHAAPTHOTO PacCTBOpa OKCHIA MapraHIa
(pactBopa B) 14,1 xyb.cm pacTBOpa A MOMEIIAIOT B CTaKaH BMECTUMOCTHIO
300 xy0.cm, mpudasssiroT 200 Ky0.cM pacTBOpa COJSTHOM KHCaOoThI 1:3, 3 - 5
Karlellb PacTBOpa HaTPHsl CEPHO-KUCIIOTO 0 o0eclBeUMBaHUs [IEpMaHIaHaTa
Kamus. PacTBop KHIATAT OO0 yAaleHWs 3alaxa CEepPHHUCTOrO aHTHAPUIA,
MEPEHOCAT B MEPHYIO KOOy BMECTUMOCTBIO 1 KyO0.IM, OXJaXXTAar0T IO
KOMHATHOW TeMIIepaTyphl, JOBOAIT BOAOH 10 METKM U IE€PEMEIIUBAIOT.
MaccoBast KOHIIEHTpanus OKcua Mapranna B pacrsope b - 0,02 mr/ky0.cm.

14.3.2.2. TlocTpoeHue rpafyupoBOYHOTO Tpaduka

B mate wmepHBIX KOO BMectHMocThiO 100 KyO.cM  TIpHIMBAIOT
cooTBeTcTBeHHO 1; 2; 3; 4; 5 ky0.cM pactBopa b, uro coorerctByer 0,02;
0,04; 0,06; 0,08; 0,10 Mr okcmma Maprasma; I00aBIAIOT MO 5 Ky0O.cM
pacTBopa coJisiHOW KuciaoThl, 20 Kyb.cM Bojbl, 5 KyO.cM MP, 8 ky0.cm
pacTBopa aMMuaka, S5 Ky0.cM pactBopa (OpMaNBIOKCHMA, IOBOISAT
COZIEPKMMOE KOJIO 10 METKH BOJOW, NMEPEeMEIINBAIOT U OCTaBiA0T Ha 30
MUH.

[Nomy4eHHbIe TpalynpOBOYHBIE PACTBOPHI POTOMETPUPYIOT OTHOCUTEIBEHO
JHMCTHUIMPOBAHHON BOJIBI, MCHOJB3Ysl CHHUH CBETOQHIBTP ¢ MAaKCHMyMOM
CBETOMNPOMyCKaHus mpu AmuHe BOMHBI 420 - 453 HM U KIOBETY C TOJIIUHON
MOTJIOIIAKOIIETO CBET ci1os 20 MM.

[lo momy4eHHBIM pe3ynbTaTaM OIPEAEICHUH ONTHYECKOW IUIOTHOCTH U
M3BECTHON KOHIIGHTPAIMU OKCHJA MapraHna B (poToMeTpupyeMbix o0beMax
CTPOSIT TPaJyWPOBOYHBIH TIpaUK MIM COCTaBJISIOT KaJHMOPOBOYHOE
ypaBHEHHE.



14.3.3. IlpoBenenue ananuza

W3 comsHO-KHCIOrO pacTBOpa, MONy4eHHOro mo 1. 6.4.3, orOuparor
AIMKBOTHYIO YacTh 0O0BeMOM 25 Ky0.CcM M NOMEIIAIOT B MEPHYIO KOJOy
BMecTHMOCTBI0 100 Ky0.cM, mobaristor 25 Ky0.cMm Bobl, 5 ky6.cm MP, 0,05
I' aCKOPOMHOBON KUCIIOTHI, 8§ Ky0.CM pacTBOpa aMMHuaka u 5 Ky0.cM pacTBopa
(dbopmanpaokcuma. JlanpHeiinme omepanuu - o . 14.3.2.2.

14.3.4. O6paboTka pe3yabTaToB - o 1. 14.2.4.

15. Onpenesienue okcuaa xpoma (VI)

15.1. OmmOka MOBTOPSIEMOCTH M PACXOXICHHE MEXAY pe3yJbTaTaMu
napaJuIeJIbHBIX ONPEACIICHNI He TOJDKHBI IPEBHIIATh 3HAUYCHUH, yKa3aHHBIX
B Tabu. 15.

Ta6muma 15
%
MaccoBast 105151 OKCHa XpoMa SI‘I Rmax
Ho 0,3 Bxutou. 0,02 0,03
CB.03m01,0" +0,07 0,10
"1,0"3,0" +0,18 0,25
"3,0"8,0" +0,40 0,50

15.2. ®OTOKOIOPUMETPUUECKUIT METON

Merox ocHOBaH Ha B3auMoOAeicTBHM Iu(peHWIKapOasuga ¢ HOHAMH
IIECTUBAJIEHTHOTO XpoMa ¢ 00pa3oBaHHEM B KHCIOHW Cpele COEIUHEHUS,
OKpAIIEHHOTO B KPAaCHO-(DMOJICTOBBIH LIBET.

Peakrus IIPOTEKACT B TCUCHUE HECKOJIBKNX CEKYHA.

Memaroniee BIUSHAE TPEXBAJIICHTHOT'O JKeJle3a YCTPAHSIOT IEPEBOIOM €T0
B OecuBeTHBIN GochaTHBIN KOMILIEKC.

15.2.1. CpenctBa ananusa
Becrr mabopaTtopHbie 001IeT0 Ha3HAUCHHS.
DOTOdEKTPOKOIOPUMETP KOHIIEHTPALIMOHHBIMH.

Kucnora comsaas mo 'OCT 3118 u pactsop 1:5.



Kucnora oprodocdopnas mo 'OCT 6552, pactop 1:2.
Crupt >TrN0BHIHA pekTudukoBaHHbI TexHudeckuit mo [OCT 18300.

HMudennnkapoazum: 0,25 r mudpenunkapOasuia pacTBOPSIOT MPH CIadOM
Harpesannn B 100 kyb.cM pactBopa aTmwioBoro compra  1:l.
Judennnkapbazun HECTOEK U €ro pacTBOP TOTOBSIT HEMOCPEACTBEHHO HepeN
OIIpEZICTICHUEM.

Kammit neyxpomoBokucinsiii no F'OCT 4220, nepexkpucTalIn30BaHHbINA U
BBICYIICHHBIN 10 MIOCTOSTHHOM Macchl ipu Temiieparype 130 rpan.C.

CwMech 1)1 CILIaBlIeHus o 1. 6.4.1.
15.2.2. TlogroToBka K aHATU3y
15.2.2.1. [IpuroTroBiieHne CTaHIAPTHOTO PacTBOpa

Hagecky maByxpomoBokucioro kamus maccort 0,0484 t pactBopsitor B 100
Ky0.CM BOJIbl; pacTBOp MEPEBOJST B MEPHYIO KOJIOY BMECTHMOCThIO 250
Ky0.CM, pa30aBIsAIOT 10 METKH BOJOW M TIIATEIBHO IIEPEMEIIMBAIOT.

AJMKBOTHYIO 4acThb 3TOTO pacTBopa obdbemMoM 50 KyO.cM pa30aBIisiOT
BOJOH 0 METKH B MEpPHOH Koibe BMecTHMOCThIO 250 kyb.cM. MaccoBas
KOHIICHTPAIUS OKCHIa XpOMa B CTaHAapTHOM pacTBope - 0,02 Mr/ky0.cMm.

15.2.2.2. TlocTpoeHme TpayHpOBOYHOTO rpadrka

B mare  mepHbix kon® BmectMocThio 100 KyO.cM  HaiuMBaoT
cootBerctBeHHo 0,4; 0,8; 1,2; 1,6; 2,0 Ky0.cM CTaHIAPTHOT'O PacTBOPA, YTO
coorBerctyer 0,008; 0,016; 0,024; 0,032; 0,040 T okcmma Xpoma,
pas3bapmusioT mpuMepHO A0 70 Ky0.cM BOmOH, TOOABISIOT B KaXAYIO KOJIOY
no 1,5 ky0.cm consiHOM kucnotel, 4 Ky0.cM oprodocdopHOi KHUCIIOTHI,
TIIATEJIBHO IEPEMEIIMBAIOT, 3areM MpuOaBisior 1o 1,5 KkyO.cm
mudenmikapOa3nna, pa3doaBIsIOT 1O METKH BOJIOH, BHOBb NMEPEMEIINBAIOT H
gyepe3 5 - 7 MUH (DOTOMETPUPYIOT MOIyYEHHbIE TPaJyHpOBOYHbIE PaCTBOPEI
OTHOCHTEJIFHO JTUCTUIUIMPOBAHHOW BOABI, CIOJIB3YS 3€JCHBIH CBETOMUIBTP
C MakCHMyMOM CBETONpOITycKaHus npu jumHe BoiHbl 530 - 536 HM u
KIOBETY € TOJILIMHOW NOr0JIOMIAOIIEro cBeT ciiost 30 Mm.

Ilo mony4yeHHBIM pe3yibTaTaM OINpPEAEICHUN ONTUYECKOW IJIOTHOCTU M
M3BECTHOW KOHIICHTPALMM OKCHIA XpoMa B (POTOMETPUPYEMBIX OOBbeMax
CTPOSIT TPAAyYHPOBOYHBIA TpapuK WM COCTaBIAIOT KaTHOPOBOYHOE
YpaBHEHHUE.

15.2.3. IlpoBenenue ananusa

Hagecky mpo6s1 maccoii 0,2 - 0,5 T (B 3aBHCHMOCTH OT TIpearojaracMoin
MacCOBOM JOJIM OKCHJA XpOMa) CIUIABISIIOT C 2 T CMECH ISl CIUIABJICHMS.
[Mocne oxnakaenus riaB pacTBopsitoT B 40 - 50 ky0.cM pacTBOpa CONsIHOU
KHCJIOTHI, TIEPEBOJIST PACTBOP B MEPHYIO KosiOy BMecTuMocThio 100 Ky0.cMm,
pa30aBiIAOT 10 METKU BOAOH U TIIATEIBHO NEPEMEILINBAIOT.

st onpeznienieHnst MacCOBOM JTOJIM OKCHZIA XpOMa OTOMPAIOT aIMKBOTHYIO
gacth 00beMoM 10 - 25 ky0.cM MOIy9eHHOTO pacTBOpa (B 3aBUCHMOCTU OT
MpeanojaraeMoil  MacCOBOM  JONM  DJIEMEHTa) B  MEpPHYI  KOJOy
BMecTHMOCTBIO 100 ky0.cM, noGarisitor 50 - 60 ky0.cM Bombl, 4 KyO.cM
pactBopa opToochOpHOI KHCIOTHL U IepeMelInBaroT. Jlanee npuOaBisioT
1,5 xyb.cm mudenmnkapbasuma, pa30aBISAIOT 10 METKH  BOJOH,



MEPEMEINBAIOT U Yepe3 5 - 7 MuH (OTOMETPHUPYIOT 1o 1. 15.2.2.2.
15.2.4. O6paboTka pe3yabTaToB

Maccy okcuaa XpoMa B MIJUIMIpaMMax HaxoJAT IO TPpaJlyHpOBOYHOMY
rpag¥Ky W BBIYUCISIIOT MCKOMYIO MAaccOBYIO JIOJIO BJIEeMEHTa 1o (opmyie

(7.

HemocpencTtBeHHO MaccoByl0 JIOJMI0 OKCHAAa XpoMma B MPOIEHTax
OIPENIEIISIOT 10 TPAJAYHPOBOYHOMY rpaduKy, IOCTPOCHHOMY B KOOPAHHATAX
"onTHYeckas IUIOTHOCTH - MAaccoBas JOJISI 3JeMEHTa B TIpOLEHTax" WIn
HAXOJAT 10 KaTHOPOBOYHOMY YPAaBHEHHIO.

16. Onpenesenue oxkcuaa gocdopa (V)

16.1. Ommbka MOBTOPSIEMOCTH M PACXOXKICHHE MEXAY pe3yJbTaTaMu
NapaJuIeNbHBIX ONpe/IeNeHNH He JOJDKHBI MPEBbIIAaTh 3HAUeHUH, YKa3aHHbBIX
B Tabu. 16.

Tabmuma 16
%
MaccoBas moist okcuna gocdopa SI‘I Rm ax
Jo 0,5 Bxirou. +0,03 0,04
CB.0,5m01,0" +0,07 0,10
"1,0"3,0" +0,20 0,25

16.2. ®OTOKOIOPUMETPHUECKUI METOT

Merton ocHOBaH Ha 00Opa30BaHWU OKPAILICHHOTO B CHHMH I[BET KOMILJIEKCa
(hochopHO-MONMOICHOBOH  TETEPOMOIUKUCIOTE  MOJIMOICHOBO-KHCIIBIM
HATPHEM, BOCCTAHOBIICHHOT'O CEPHO-KUCIIBIM THIPA3MHOM B KHCIIOWH Cpejie.

16.2.1. CpenctBa ananusa

Bechr mabopaTtopHbIie 001IeT0 Ha3HAUCHHS.

[eus mydenbHast.

Kucnora cepnast mo 'OCT 4204 u pactBop MOIISIpHOIT KOHIIEHTparwen 10
MoJb/ky0.am (10 H).

Harpuit monmmn6nenoBo-kucabii mo 'OCT 10931 : 5 r monubOneHoBo-
KHCIOTO HaTpus pacTBopsioT B 200 kyD0.cM pacTBopa CEpHOH KHCIOTHI
MOJISIpHOM KoHueHTpanuen 10 monb/ky6.am (10 H).



I'uppasun  cepHo-kucnelii mo ['OCT 5841, pactBop MmaccoBoit
KOHIIeHTpanuei 1,5 1/ky0.qM (manee - BOCCTAHOBUTEIb ).

Kanus ruapoxcua mo FOCT 24363, pacTBop MOJISpHON KOHIIEHTparueit 3
Moub/ky0. M (3 H).

Kucnota comnstrast mo I'OCT 3118 pactop 1:3.

Kammit pochopro-kucneiii ogrozamemeHHbii mo NOCT 4198, nBakas
MIePEeKPUCTAIUTN30BAHHBIA U3 TOPAYETO BOAHOTO PACTBOPA M BBICYIICHHBIH 110
MOCTOSTHHOM Macchsl pu Temmieparype 110 rpan.C. XpassT B 5KCHKaTOpE HaZ
CJIOEM CEPHOM KUCJIOTHI UM B CTEKJIIHHOM Tape ¢ MPUTEPTOM KPBIIIKOH.

WNunukarop ¢peHondrarens.

Cwmech uis crinaBienus 1o . 6.4.1.

16.2.2. TloaroToBka K aHAIU3y

16.2.2.1. [IpurotoBiieHne CTaHIAPTHOTO PacTBOpa

Hagecky omgno3amemenHoro ¢ocdopHo-kucaoro kamus maccoit 0,1917 r
pactBopsror B 100 - 150 ky6.cM BOIBI, MEPEHOCAT B MEPHYIO KOJIOY
BMECTUMOCTBIO 1 Ky0.1M, pa30aBIIsIOT 10 METKH BOJOH M IEPEMEIINBAIOT.
3arem 100 Ky0.CcM IPUTOTOBJIEHHOTO pacTBOpa pa3daBisioT Bopoi mo 500
Ky0.cM. MaccoBasi KOHIIEHTpaIwst okcuaa ¢pochopa B CTAHAAPTHOM PacTBOpPE
- 0,02 mr/ky6.cm.

16.2.2.2. [locTpoeHnue rpagyupoBOYHOTO rpaduka

B ugerpipe wMepHBIe KONOBI BMecTHMOCTBIO 50 Ky0.cM BBOIAT
coorBeTcTBeHHO 1; 2; 3; 4 ky0.cM CTaHZapTHOrO pacTBopa, uYTO
cootBerctByer 0,02; 0,04; 0,06; 0,08 Mr okcuma ¢ocdopa, T0OABIIIOT B
Kaxayo Kooy 25 - 30 xyb6.cm Bogpl, 5 Ky0.cM pacTBopa MOIHOICHOBO-
KHCJIOTO HaTpHs, 2 Ky0.CM CEpPHO-KHCIIOTO THAPa3HHA U JOJIUBAIOT 10 METKH
BosOM. PacTBophl mepememuBaroT M morpykaroT Ha 10 MHH B KHIALIYIO
BOJSHYIO OaHIO, IOCJEe Yero OXJIXXKJAaloT 10 KOMHATHOW TeMIIepaTypsl U
(hOTOMETPHUPYIOT TONYyYCHHBIE TPaIyHPOBOYHBIE PACTBOPHI OTHOCHUTEIBHO
JMCTHJUTUPOBAHHOM BOJIBI, HCHIOJIB3YsI KPACHBIN CBETOMHIBTP C MAKCUMYMOM
CBETOMNPONYCKAHUS MPH JIJTMHE BOJHBI 656 - 680 HM U KIOBETY C TOJIIUHOM
MOTJIOLIAOIIEro CBET cJios 20 M.

Ilo momy4eHHBIM pe3ysibTaTaM ONPENEICHUNH ONTHYECKOW IUIOTHOCTU U
U3BECTHOM KOHIEHTpaluu okcuaa docdopa B poTOMETpUpYEeMBbIX 00beMax
CTPOSIT TPaJyWPOBOYHBIH TIpaUK WIM COCTABISAIOT KaJMOPOBOYHOE
ypaBHEHHE.

16.2.3. IIpoBenenue aHanuza

B 3aBucumocTn OT mpenmonaraeMoi MaccoBod Jomm okcuia gocdopa
OIIpPEZITICHUE TPOBOMASAT WIM W3 QJIMKBOTHOM YacTH COJISHO-KHCIIOTO
pacTBopa, MPUTOTOBJIEHHOTO MO M. 6.4.3, WIM W3 QJIMKBOTHOM dYacTu
pacTBOpa, IPUTOTOBIEHHOTO MO M. 6.4.3 U3 OTAEIbHON HABECKH.

OTtOuparot muneTkon 25 Ky0.CM aHATU3UPYEMOT0 pacTBOpPa, MEPEHOCST B
MEpHYIO KOOy BMecTuMOCThIO 50 KyO.cMm. IlpemBaputensHo 25 KkyO.cM
9TOrO € pacTBOpa OTOMPAIOT B CTaKaH MM KOJOYy W HEHTpanu3yroT
pacTBOpoM THApokcuaa Kamus 1o (enondranenny. I[lomenmee Ha



HEWTPAIN3alMI0 KOJMYECTBO MLICJOYM MNPUOABISIOT B aHAIM3UPYEMBbIN
pacTBop, 3aTeM JHO0aBIIIOT 5 Ky0.CM pacTBopa MOJIHOICHOBO-KHCIIOTO
HaTpus, 2 Ky0.CM pacTBOpa CEPHO-KHUCIIOTO THAPa3UHA, TOMUBAIOT IO METKH
BOJIOM, TIepeMemnBaroT 1 nociie 10 MUH BBIICPKUBAHUS B KHUISAIIEH BOISHON
OaHe oxJIaXkJarT ¥ (OTOMETPUPYIOT 1Mo 1. 16.2.2.2.

16.2.4. O6paboTka pe3yabTaToOB

Maccy okcuaa dochopa B MULIUTPaMMaxX HAXOMIST IO TPayHPOBOYHOMY
rpauKy U BBIYHCISIIOT HCKOMYIO MAcCOBYIO JIOJIO 3JIeMEHTa 1o (opmyiie

(7.

HenocpenctBeHHO MaccoByro J0Ji0 Okcuaa ¢ochopa B MPOIEHTAX
OIPENIEIISIIOT 110 TPAJAYHPOBOYHOMY rpaduKy, IOCTPOCHHOMY B KOOPAMHATAX
"omTHYeckas IUIOTHOCTH - MAaccoBas JOJISI 3JeMEHTa B TpOLEHTax" WIn
HAXOJAT 1O KaTHOPOBOYHOMY YPAaBHEHHIO.

17. Onpenesienne okcuaa 6apus

17.1. Ommbka MOBTOPSIEMOCTH M PACXOXKICHHE MEXAY pe3yJbTaTaMu
NapaJuIebHBIX ONpe/IeNeHUH He JOJDKHBI MPEBbIIATh 3HAUeHUH, YKa3aHHbBIX
B Tabu. 17.

Tabnuua 17
%
MaccoBas 10714 okcuia dapus SI‘I Rm ax
Ho 1,0 Bxitoy. +0,04 0,06
Cs. 1,0 104,0" +0,15 0,20
"4,0"10,0" +0,30 0,40
"10,0" 15,0 " 0,40 0,60

17.2. I'paBUMETpUYECKUN METOA
MeTto OCHOBaH Ha OC@KAEGHHM OKCHAA Oapus M3 COJSIHO-KHUCIIOTO
pacTBopa B BHAE CEPHO-KHCIOro Oapus M HaXOXKAEHHH MacCcOBOH J0JH

OoKCuaa 6ap1/1>1 IpU B3BCUIMBAHUHN BbIACJICHHOTI'O OKCHU/A.

[pucyrcTByomas B aHAIU3UPYEMOH IPOOE KPEMHEKUCIIOTa HAXOJUTCS B
pacTBOprMO#i popMe U He MeIIaeT ONpPeIeICHUIO OKCUIa Oapusi.

17.2.1. CpencTBa aHanm3a



Bechi 1abopaTopHbIie 001Ier0 Ha3HAUCHHS.
[Teur mydenpHas.
Kucnota consnas no 'OCT 3118 u pactsop 1:3.

Kucnora cepnast mo T'OCT 4204, pactBop MaccoBoil kKoHIeHTpamwmen 50
r/Ky0.1M.

Ammuak Bonusiit o 'OCT 3760, pacteop 1:1,5.

Cepebpo aszotHo-kmcimoe 1o ['OCT 1277, pacTtBop MaccoBoi
koHUeHTpanued 10 r/ky0.1m.

CMech UIs CIuTaBiIeHns 110 1. 6.4.1.
17.2.2. IIpoBenenue aHanuza

HaBecky wmarepmana wmaccoit 0,5 © CIUIaBISIOT ¢ 2 T CMeCH s
cruiapnenusi. [locine oxnaxkaeHust rwiaB pactBopsitor B 40 - 50 ky6.cm
TEIUIOTO0 PAcTBOpA COJITHOW KHCIIOTHI B CTakaHe BMecTumocThio 300 - 400
Ky0.CM 10 TTOJTHOTO pacTBOpeHus. IlomyueHHBIN pacTBOp pa3daBisAOT BOJIOH
mo 200 - 250 ky6.cm, He oOpamias BHUMaHHS Ha BO3MOJKHOE BEHITIAJICHHE
ocaJKa CEpPHO-KUCIOro Oapusi, HEHTpPaIM3ylOT aMMHAKOM M0 IOSBICHHUS
JIETKOM MYTU T'MIPOKCHJIOB, KOTOPYI PAacTBOPSIOT HECKOJIbKUMHU KaIUIIMHU
COJISTHOW KHUCIIOTBI, U JO0OABISIOT B pacTBOp HM30BITOK 2 KyO.CcM TOH ke
KHCJIOTHI.

3arem pacTBOp HAarpeBaroT J0 KUIECHUs, MPUOaBIIOT 15 Ky0.cM ropsiuero
pacTBopa CEpHOM KHUCIOTHl M KUISTAT B TeueHue 1 - 2 muH. PactBop ¢
0CaJKOM BBIIEPXKHUBAIOT B TEIUIOM MECTE JI0 TeX IOp, MOKa XHUIKOCTH Hal
0CaJIKOM HE CTaHeT MpPO3pavyHOW, 3areM (WIBTPYIOT uepe3 JBOWHOU
IUIOTHBIN GuibTp "CHHAS JieHTa" B MepHYI0 Koji0y BmecTuMocThio 500
Ky0.CM U TIPOMBIBAIOT TOpsYeid BOJOHM IO MCUYC3HOBCHUS PEAKIUM Ha HOH
xmopa. Ocamok BMecTe C (QUIBTPOM TEPEHOCAT B MpPEIBapUTEIBHO
MIPOKAJICHHBIN U B3BEIIEHHBIH (PapOpOBbIil THrelb, MOCYIIHBAIOT, O30JISIOT
U IpoKanuBaloT B MydenbHoi neun npu temmeparype 800 - 850 rpan.C B
teyenre 20 - 30 muH. Turenp ¢ MNPOKAJICHHBIM OCaJKOM OXJIAXKIAOT B
9KCHKAaTOpPE W B3BEUIMBAIOT. [IpoKannBaHWE IOBTOPSIIOT 1O MOCTOSHHOM
MAacCHI.

q)I/IJ'ILTp, HOJ'Iy‘IeHHI;Ii/‘I nocCJIC OTACJICHUSA OCalKa, pa36aBJ’[$IIOT J0 MCTKH
BOHOﬁ, MEPEMEMINBAIOT W HUCHOJIB3YIOT UISA ONPEACIICHUS MacCOBOM J0JIN

OKCH/Ia KaJbLus 10 II. 7.2.

17.2.3. O6paboTka pe3yIbpTaToB

MaccoByro noiro okcuzaa Oapus (XBaO) B MPOLIEHTaX BBIYHUCISIOT IO

bopmymne

XBaO -

(m, —m,)-0,657 -100
m b

roe M
2 Oapwus, T;

- Macca TUTJd € MPOKAJICHHBIM OCaAKOM CEPHO-KHCIIOIO

(44)



m1 - Macca ImyCcToro npoKaj€HHOro Turjsd, r,

m - Macca HaBECKH MPOOHI, T;
0,657 - xo3ddummeHT mepecueTa cepHO-KUCIOTO Oapus Ha OKCHI
Gapws.

17.3. ®oToTypOUINMETPHUECKII METO

Meron OCHOBaH Ha B3aMMOJECHWCTBMM HOHOB Oapusi M CyJIb(aT-HOHOB C
o0Opa3oBaHUEeM CyCIIeH3WH cynb(dara O0apus B KHCION Cpefie B MPUCYTCTBUN
3aIIUTHOTO KOJJIOMAa M (OTOMETPUPOBAHMU CTEHNEHH IIOMYTHEHHSA
pactBopa.

17.3.1. CpencTBa aHanmza

Bechl 1abopaTopHbIie 00IIer0 Ha3HAYCHHS.

[eur mydenpHas.

DOTOdIEKTPOKOIOPUMETP KOHIIEHTPALIMOHHBIH.

Kucnora comsaas mo 'OCT 3118, pactsop 1:3.

Kucnora oprodochopnas no 'OCT 6552.

Kpaxman pactBopumsrii mo 'OCT 10163 : 0,5 r kpaxmana cMEIIUBAIOT CO
100 ky0.cM Kumsiiel BOAbI, KUIATAT 5 MUH, GUIbTPYIOT U OXJIAXKIAIOT.

Kammii cepro-kucnsiii no 'OCT 4145.

Bapwuii cepro-kucnbiit o F'OCT 3158.

Cwmech i criiaBieHus 1o . 6.4.1.

17.3.2. IloaroToBka K aHATU3y

17.3.2.1. I[IpuroroBiieHne craHgapTHHIX 00pa3LoB

K marm naBeckam OCO cCwIppeBOH cMmecHm Maccol 5 T m00aBisioT
cootBerctBeHHo 0,1; 0,2; 0,3; 0,4; 0,5 © cepHO-KHCIOr0 Oapws, 4TO AOJDKHO
COOTBETCTBOBATH MAaCCOBOH JI0JI€ OKCH/a Oapusl B IMOJIYYEHHBIX CTaHIAPTHBIX
obpasmax 1,29; 2,53; 3,72; 4,87; 5,97%.

CMmecH TIIATENbHO MEPEMENIMBAIOT U MNPOBEPSIIOT MACCOBYIO JIOJIO
aJIeMeHTa 1Mo 1. 17.2.2, mociie 4ero BHOCST KOPPEKTHBHI B MAaCCOBBIE JIOJIN
okcua 0apus B CTAaHIAPTHHIX 00pa3max.

Jlyis aHanmM3a MaTepHalioB ¢ MaccoBO# noiieil okcuaa Oapus menee 1,0%
IIPUTOTOBJICHHYIO W IIPOBEPEHHYIO II0 COJCP)KaHHIO DJIEMEHTa CEpHI0
CTaHIApTHHIX 00pa3noB pazbarissror OCO ChIPbEBOI CMECH B COOTHOLICHUN
1:4, nomyuasi, TakuM 00pa3oM, BTOPYIO CEPHIO CTaHIAPTHBIX OOpa3lOB C

MaccoBoii Joeit okcuaa 6apus 0,26; 0,51; 0,74; 0,97; 1,19%.

17.3.2.2. [locTpoeHwe TpayHpOBOYHOTO rpadrka



HaBeckn cranmaptaeix oOpasmoB Maccoir 0,10 r momemaror B
TUTATHHOBBIE TUIIH, 100aBisoT 1o 0,1 T cepHO-KHcnoro Kanuus u 1 T cmecn
JUIS CIIJIABIICHUS], TINATEIBHO NEPEMENIMBAIOT U CIUIABIAIOT B TedeHue 10
MuH mpu Temmeparype (900+100)°C, mmaB ¢ TUIVIeM OXJaXIAlOT U
MOMeEINAoT B crakaH BMecTHMocThio 300 ky06.cMm. B turens no6asmsror 10
Ky0.cM pacTBopa cosstHo# KucioTh 1:3 u 10 ky6.cMm kpaxmana. PactBopenne
BEIyT Ha MAarHUTHOM MeNIaJKe B TE€YEHHE 5 MHH, IOMEINas MarHUTHBIA
3JIeMEHT BHYTPh THIVISI M INPUKPHIB CTaKaH YacOBBIM CTEKJIOM. MepHBIM
mHApoM  otMmepsitor 200 ky6.cM Boawl ¢ jobOasienueM 10 karens
oprodochoproit kmcimotel u 10 kyD.cM pacTBOpa CONSHOW KHCIIOTHI,
OOMBIBAIOT YaCThIO MPUTOTOBICHHOTO PAaCTBOPa THUIElb, IOCIIE YETr0 TUTENb
YAQJISIOT U3 CTaKaHa, a OCTaBUIMHCSA B [IWJIMHJPE PACTBOP BIMBAIOT B CTAKaH.

Jnst co3peBaHMsl KOJUIOWAHOW CyCHeH3uu cynbdara Oapus pacTBOp B
CTakaHe IepeMelnnBaloT B TeueHne 10 MHUH Ha MAarHUTHOW MeIIalKe.
[ony4eHHbIe TpagyUpOBOYHBIE PACTBOPBHI (POTOMETPUPYIOT OTHOCHUTEIBHO
JTUCTHLTUPOBAHHON BOJIBI, HCITONB3YsI 3€JICHBIN CBETOPMIBTP C MAKCUMYMOM
CBETONPOIYCKAHUSI MPHU JUIMHE BOJHBI 540 HM U KIOBETY C TOJIIMHON
MOMJIOLIAOIIETO CBET Ci0st 50 MM.

ITo nomy4eHHBIM pe3yabTaTaM ONpPENEIECHUIl ONTUYECKOH IUIOTHOCTU U
M3BECTHOH MaccoBOW Joie okcuiaa Oapus B (GoToMeTpupyeMbIx o0bemax
CTPOAT TPagyHpPOBOYHBI TrpaUK WIM COCTAaBIAIOT KaIHMOPOBOYHOE
ypaBHEHHE.

IIpn maccoBoii none okcunma Gapust menee 1,0% HCTONB3YIOT BTOPYIO
CEpHIO CTaHJAPTHBIX 00pa3IOB, BBHIIONHSAS BCE BBIIICYKAa3aHHBIEC ONEPAIH,
HO HUCIIOJIb3Ysl CHHUI CBETOQMIBTP C MAKCUMYyMOM CBETONPOITYCKaHHS MpPU
muiiHe BoIHBI 490 HM.

17.3.3. IIpoBenenune aHanmza

B nBa muaTHHOBBIX TUrIsS nmoMemawooT: B oauH - 0,10 r ananmusupyemoit
mpoOsl; B apyroi - 0,10 T O6JM3K0oro Mo MaccoBOH J0Je K aHAIH3HPYEeMOM
npobe crarmaptHoro oOpasma. Jlamee B oba turas nmobasmsror mo 0,1 T
CepHo-Kucioro kamuss u | r cMmecu ans cruaBieHus. Bcee nanbHeimne
onepauuu no m. 17.3.2.2.

17.3.4. O6paboTKa pe3yabTaToB

[epen BbIUMCIEHNEM MAacCOBOW JIOJIM OKCHa Oapusi BBOIAT HONPABKY Ha
M3MEHEHHE YCIOBUH (POTOMETPHUPOBAHUS B COOTBETCTBUU C 1. 1.18.

MaccoByro om0 okcuzja  Oapus B MPOIEHTax  ONPEACISIOT

HEIOCPEJICTBEHHO 10 TpaduKy WIM HAaXOAAT MO KaluOPOBOYHOMY
YPaBHEHHIO.

18. Onpenesienue xJ10p-MoHa

18.1. Ommbka TOBTOPSEMOCTH M PACXOXKACHHE MEXIY pe3ysbTaTaMu
napaJulelIbHbIX ONpeJeNIeHUH He JOJDKHBI MTPEBbIIAaTh 3HAYEeHUH, YKa3aHHbBIX
B Tabu. 18.

Tabnuma 18



%

MaccoBas 10515 XJ10p-HOHa SI‘I Rm ax
Jo 0,1 Bxirou. +0,015 0,02
Cs.0,1 100,5" +0,020 0,03
"0,5m02,0" +0,050 0,07
"2,0"10,0" +0,100 0,15
"10,0" 250" +0,300 0,40
"25,0 +0,400 0,60

18.2. OOBbeMHBIH apreHTOMETPUYECKUH METO/I IIPH MacCOBOM J0JIe XJIOp-
noHa 6oiee 0,5%

Meton oOcHOBaH Ha OC@XKIEHHMM B a30THO-KUCION Cpele XJIOop-hOHa
U30BITKOM  a30THO-KHCJIOrO0 cepebpa C  TOCIEAYIOUMM  OOpaTHBIM
TUTPOBaHHEM 3TOr0 HM30bITKA POJAHUCTHIM aMMOHHEM WM POJAHHCTHIM
KaJIeM B IPUCYTCTBUH HHANKATOPA - )KeJIC30aMMOHHIHHBIX KBACILIOB.

18.2.1. CpenctBa ananuza

Becrr mabopaTtopHbIie 001IeT0 Ha3HAUCHHS.
[eus mydenbHast.

Hartpwuit yrnexucieiii mo FOCT 83.

KBacipl sxene3oaMMOHUIHBIE, PAaCTBOp MaccoBOM KoHueHTpanuen 400
I/Ky0.10M.

Kucnora azornas mo 'OCT 4461 u pactsop 1:2.

AzotHo-kucnoe cepebpo mno T'OCT 1277, pactBop MoJsipHOH
koHnenTpanueit 0,1 monp/xy6.mm (0,1 M): 17 r a3oTHO-KHCIOro cepebpa
pPacTBOPAIOT B BOJE, B MEPHOH KOiOGe BMECTUMOCTHIO 1 KyO.AM, TOBOAST
pacTBOp 10 METKU BOZAOI U MEepPEeMEIINBAIOT.

AmmMmonn#t  pomammeteid mo  ['OCT 27067, pacTtBop MONSIpHOH
koHueHrpauueir 0,1 monb/kyo.am (0,1 M): 7,6 T poIaHUCTOrO aMMOHHS
PACTBOPSIFOT B BOJZIE, B MEPHOW KOj0O€ BMECTHMOCTBIO 1 Ky0.qM, HOBOIAT
pacTBOp JI0 METKU BOAOI U IEpPEMEIINBAIOT.

Harpwuit xmopucteiii mo 'OCT 4233 wnm xamumit xmopucteiidi o 'OCT
4234, wunau CTaHApAT-TUTPBL, PAcTBOpP MOJSpHOM KoHUeHTparued 0,1



MoJib/Ky0.1M (0,1 M).
18.2.2. IlogroToBka K aHAIU3y

[IpeaBapuTenbHO  YCTaHABIMBAIOT OOBEMHOE COOTHOILICHUE MEXIY
KOHLIEHTPAaLMsIMA pPAacTBOPOB A30THO-KHCJIOIO cepedpa W pOJaHUCTOrO
amMMmoHUs. st 3TOTO B TpWM KOHHYECKHE KOJOBI HamuBaroT mo 10 ky6.cm
pacTBOpa a30THO-KHUCIOT0 cepedpa, mprubaBisAioT 5 Ky0.cM pacTBOpa a30THOM
KUCIIOTHI, 1 Ky0.CM pacTBopa >keJie30aMMOHHIHBIX KBACIIOB, 25 Ky0.CM BOJIbI
U TUTPYIOT PacTBOPOM POJAHUCTOTO aMMOHHS JIO TMOSIBIEHHS yCTOWYHMBOU
KpacHOBaTO-KOPUYHEBOM OKPACKH.

Kosdpdumment (K ), Bopaxarommii 00beMHOE COOTHOIIEHHE MEXKITY
KOHIICHTPALUSIMA  PacTBOPOB CEPHO-KUCIIOTO cepedpa U POJAHHUCTOTO
AMMOHHUSI, BEIYKUCIISIIOT 110 (hopmyite

_10
V )

cp

K (45)

- cpenmHee apudMeTHYEeCKOe 3HaueHHE OO0beMa pacTBOpa
POMaHUCTOTO aMMOHHUS, TOMIEANEro Ha TuTpoBaHue 10
Ky0.CM pacTBOpa a30THO-KHCIIOro cepedpa, Ky0.cM.

rae ch

Tutrp pacTBopa a3oTHO-KHCIOro cepedpa ycraHaBmuBatror mno 0,1 M
pacTBopy XJIOpHCTOro Hatpus (Kamus). [yt 5Toro B Tpu KOHHYECKHE KOJIOBI
HanuBatoT 1o 10 ky0.cM pacTBOpa XJIOPHCTOTO HATPHUS (Kallus), IPHOABISIOT
u3 Oropetkn 15 Ky0.cM pacTBOpa a30THO-KHCIOTO cepedpa, 25 Ky0.cM BOIBL,
2 Kky0.cM pacTBOpa a30THOH KHCIIOTBL, 1 Ky0.CM J>Kele30aMMOHMHHBIX
KBAaCIlOB W THUTPYIOT pacTBOPOM pOJAHHCTOTO aMMOHUS JIO TIOSBJICHUS
YCTOWYMBOM KpacCHOBAaTO-KOPUYHEBON OKPACKH.

Tutp pacTBOpa a30THO-KHCIOTO cepedpa (T I_) B TpaMMax Ha

Cc
KyOWYEeCKH CAHTUMETP BBIYHCIIIIOT 10 (hopMyJie

000355V

= o (46)
oV, -V, K

rae 0,00355 - wmacca xyopa-mMOHa, COOTBETCTByromias | Ky0.cm
pacTBOpa a30THO-KHCIIOro cepedpa, T;

\/ - 00beM pacTBOpa XJOPHCTOrO HATPHs (KaJus), B3SThINH
Ha TUTPOBaHUE, KyD.CM;

V1 - 00BeM pacTBOpa a30THO-KHCIIOTO cepedpa, B3sAThIA HA
OCaXKJICHUE XJIOP-UOHA, Ky0.CM;

ch - cpemHee apuMeTHYeCKOoe ~ 3HAUYeHHE  oObeMa
pacTBopa pPOJAHHCTOTO AMMOHHUS, IIOLIEAIIEr0 Ha
TUTPOBaHME M30BITKAa a30THO-KHCIOro cepebdpa,
Ky0.cM.



IIpumeuanus:

1. Ilpu mMaccoBoi JoJie XJIOP-HOHA B aHANU3UpyeMoil mpobe meHee 1%
pacTBOpBl A30THO-KHUCIIOr0 cepedpa, POJAHUCTOr0 aMMOHUS, XJIOPHUCTOTO
HaTpus (KaJivs) TOTOBST B JIBa pa3a ciadee.

2. B Marepuanax c HOBBILIEHHON MaccoBoil moseit okcuaa sxenesa (III)
€ro HeOoO0XOIUMO NPEeABAPUTEIBHO OTACIUTh PACTBOPOM  YIJIEKHCIIOTO
HaTpHUs MaccoBOU KoHIEeHTparwen 50 r/ky0.am.

18.2.3. IlpoBeaenue aHanusa

Hagecky mpo6s1 maccoii 0,5 - 1,0 T (B 3aBHCHMOCTH OT NpearojaraeMoin
MacCOBOHM JIONIM XJIOP-MOHA) IIOCJE TIIATENBHOTO IepeMElINBaHus B
IUTATHHOBOM THIJIE C TPEXKPAaTHBIM KOJIMYECTBOM YIJICKHCIOrO HaTpus
CHeKaroT B MyenbpHO# meun mpu temmeparype 850 - 900 rpan.C B reueHue 4
- 5 muH. Crnek pactBopstoT B 35 - 40 xy6.cM pacTBOpa a30THOM KHCIOTHI
temnepatypoit 40 - 50 rpan.C, ocagok OTGUIBTPOBBIBAIOT Yepe3 IUIOTHBIM
¢unsTp B KOOy BMecTHMOCTBIO 250 Ky0.cM, mpombiBaroT ero 3 - 4 pasa
HEOONBIINMH TOPUHAMH ropsaeit Bogsl Temnepatypoit 70 - 80 rpan.C. Ipu
3TOM 00BeM pacTBOpa He AomkeH ObITh Oomee 100 xy6.cm. PactBop
OXJIQKIAIOT.

Marepuansl IIEMEHTHOTO IIPOM3BOCTBA, DPAa3Jararolifecsi KHCIOTaMH,
MIEPEBO/ISIT B PACTBOP HEIOCPEICTBEHHO 00PabOTKOW a30THOW KHCIOTOH 0e3
cnekanus. [lyns storo HaBecky maccoit 0,1 - 1,0 r (B 3aBUCHMOCTH OT
MIpEAIoaraeMoii MacCcoBOM JIOJNM XJIOpP-MOHA) IOMEMal0T B KOHUYECKYIO
ko0y BMecTHMOCTEIO 250 ky0.cMm, mpubasistor 25 - 30 ky0.cM pacTBOpa
A30THOM KHCIIOTBI M HArpeBalOT NpH TEMIeparype, ONM3KOH K KHUIIEHHMIO,
3aTeM OOMBIBAIOT CTCHKH KOJIObI Bomoil. Ilpu 3Tom oOBeM pacTBOpa HE
noipkeH npesbimarh 100 ky6.cm. PacTBop oxiaxaaroT.

K mpurotoBiieHHOMY 10 OJHOMY WJIH JPYroMy CIIOCOOy pacTBOpy
npubaBisitoT ( B 3aBHCHMOCTH OT COZICp)KaHUs XJop-uonHa) 4 - 15 ky0.cMm
pacTBopa a30THO-KHCIIOro cepedpa, | Ky0.cM ele30aMMOHHUITHBIX KBacllOB
U THUTPYIOT PAaCTBOPOM POJAHHCTOrO AaMMOHHUSI [0 yCTAHOBIICHUS
YCTOWYUBOM KpaCHOBAaTO-KOPUYHEBON OKPACKHU.

18.2.4. O6paboTKa pe3yIbTaToB

MaccoBy JIOJI0  XJIOp-HOHA (XCI_) B MPOLEHTAX BBIYUCISIOT IO
bopmyne
T _ ‘(V1 _V2 'K)'100

X — _Gl
Cl™ m

e V1 - o0BeM pacTBOpa a30THO-KUCIOTO cepedpa, B3SAThIM Ha
OCaXKJCHHUE XJIOpa, Ky0.cM;

V2 - 00BeM pacTBOpa POJAHHUCTOTO aMMOHWUSI, TOMICANINN Ha
TUTPOBAHME U30BITKA a30THO-KUCIIOTO cepedpa, Ky0.cM;

(47)



M -  wmacca HaBecKu IPOOEI, T.

18.3. ®oToTypOUANMETPUIECKUN METO] IIPU MACCOBOH J0JI€ XJIOp-HOHA
1o 2,0%

Meron ocHOBaH Ha B3aWMMOJICHCTBMM HWOHOB XJjopa W cepebpa ¢
0o0pa3zoBaHUEM CYCIEH3UHM XJIOpHIa cepedpa B a30THO-KHCIIOH cpene u
HU3MEPEHUsT ONTUYECKOH MIIOTHOCTH KOJUIOUIHOIO PacTBopa.

18.3.1. CpenctBa aHanmsa

Bechr mabopaTopHbIe 001IeT0 Ha3HAUCHMS.
[Teus mydenpHas.

®DOTOKOIOPUMETP KOHIICHTPAITUOHHBIH.
Kucnora azornas mo 'OCT 4461 u pactBop 1:5.

Cepebpo azotHokuciioe mno ['OCT 1277, pactBOop MOJsIpHOU
koHmeHTpanueil 20 1/ky0.nmM. XpaHAT pacTBOp B TEMHOHM CTEKISTHHOW
Tocy €.

Harpuii TerpabopHo-kuciblii 10-Boansii mo FOCT 4199, 06e3BOXKEHHBII.
Kanmit yrnexkucistii - Hatpuid yrinekucisril mo ['OCT 4332.

CMech Uil CIUIABICHUS: KaJIMM YIICKUCHBIA - HATpUMl yIIeKUCIIBIN
CMEUIMBAIOT C  OOE3BOXKEHHBIM  TETPAaOOpPHO-KHCIBIM  HAaTpueM B
cooTHoureHnu 2:1.

Hatpuit xnopucteiii no 'OCT 4233 mnu xanuit xaopuctelii no I'OCT
4234, seicymennslii ipu temreparype 110 rpan.C B TedeHne He MeHee 3 d
JI0 TOCTOSTHHOM MacCCBI.

Kanbumit yrnexucnsiii no F'OCT 4530.
18.3.2. IloaroToBka K aHATU3Y
18.3.2.1. [IpuroroBneHye CTAHAAPTHBIX U COIEBOTO PACTBOPOB

JIst IpUTOTOBIIEHUST CTAaHIAPTHOTO pacTBOpa XJIOp-HOHa (pacTBopa A)
0,33 r xsopuctoro Hatpus unu 0,42 T xnopucToro kaaus pactsopstor B 100
Ky0.CM BOABI, NEPEHOCAT B MEPHYI0 KOJOy BMECTHMOCThIO | KyO.nMm,
JIOBOJIAIT /IO METKH BOJIOH U MEepeMeIInBa0T. MaccoBasi KOHLIEHTPALHSI XJIOP-
noHa B pactBope A - 0,2 Mr/ky6.cm.

CrangapTHelii  paboumii pacTBOp XJop-moHa (pactBop b) rorossar
pa3basnenunem pactBopa A B 10 pa3. MaccoBasi KOHIICHTpaLUs XJIOP-HOHA B
pactBope b - 0,02 mMr/ky6.cm.

JUJIss IPUTOTOBJICHUS COJIEBOTO PAcTBOPa HABECKY YTICKHCIOrO KaJIBIIUS
maccor 0,5 r cMemmBaOT C 2 T CMECH I CINIABJICHUS M CIUIABJISIOT B
IUIATHHOBOM THUIJIE B MydenbHoit neun npu temneparype 700 - 720 rpan.C B
teuenue 15 muH. [1o oxnaxkaeHuu miaB pacTBOpsOT B 50 Ky0.cM pacTBopa
a30THOM kucioTel Temmeparypod 40 - 50 rpan.C ¢ wucnonb3oBaHHEM
MarHATHON MeIIajuKu. PacTBOp mepeBOIsAT KONMHYECTBEHHO B MEPHYIO KOJIOY



BMECTHMOCTBIO 250 Ky0.CM, OXJIaXIAIOT, pa30aBisSOT BOJOH O METKH U
MIePEMEIIIHBAIOT.

18.3.2.2. [locTpoenue rpaayupoBOYHOTO Tpaduka

B mare mepHbIX kKon0 BMectuMocThio 100 ky0.cM BHOcAT mo 50 Ky0.cM
coleBoro pactBopa m cootBerctBeHHo 1,0; 2,5; 5,0; 10,0; 25,0 ky6.cm
pactBopa b, uto coorserctByet 0,02; 0,05; 0,10; 0,20; 0,40 mr xmop-nona. B
pacTBOpBI JO0ABISIOT MO 5 KyO0.CM pacTBOpa a30THO-KHCIIOro cepedpa,
JIOJIMBAIOT J10 METKH BOJIOHM M TIEPEMEIINBAIOT | MHH, OCTaBJIsisl PacTBOP JUIS
co3peBaHMs Koulouga Ha 15 MMH B TeMHOM Mecrte. IlosydyeHHble
rpagyupOBOYHBIE pacTBOpPEI (hoTomeTpupyroT OTHOCHTEIIEHO
JUCTHJUTMPOBAHHOM BOJIbI, UCIOJIB3YSI CHHUI CBETO(GMIBTD C MaKCHMyMOM
CBETONPOIYCKaHUs Npu AnuHe BOIHBI 420 - 450 HM U KIOBETY ¢ TOJIUHON
MPOITYCKAaOLIEro cBeT ciiost 50 Mm.

Ilo mosyyeHHBIM pe3yibTaTaM OINpPEAEICHUN ONTUYECKOW IJIOTHOCTU U
M3BECTHOW KOHIICHTPALIUHU XJIOP-HOHA B ()OTOMETPHPYEMBIX 00BEMAaX CTPOSIT
rpagynupOBOYHBIH rpaduk.

IIpy aHanu3e MarepualoB, pacTBOPUMBIX B  a30THOM  KUCIIOTE,
IpajlyipOBOYHBIE PACTBOPHI TOTOBST 0€3 100aBJICHHS COJIEBOI'O PacTBOpa.

I'panyupoBouHbIii rpaduk CTpoOST A KAKIOTO  ONpPEAEICHHS.
Jomyckaercst MCHOJNBb30BaHUE OJHOTO rpadyKa IMpH IMPOBEIECHUU CEPHH
aHAJIM30B B TeueHue He Oonee 1 cyT.

18.3.3. IIpoBenenue aHanmza

Hagecky npo6s1 maccoii 0,5 T ipu pejonaraeMoii MacCoBOH J10JIe XJIOp-
nona menee 0,5% wmm 0,1 r npu Gonee BBICOKHX COAEPKAHMAX IEMEHTa
CIIABIISIFOT COOTBETCTBEHHO C 2 WM | TI' cMecu I CIUIaBICHUS W Aajee
MOCTYMNAIOT, KaK M3JI0KeHO B M. 18.3.2.1 B ciyyae mpUroTOBIEHUSI COJIEBOTO
pacTBopa.

[Ipu ananmse maTepuaioB, paCTBOPUMBIX B a30THOH KucioTe, mpoly 6e3
CIUIABJICHUST PACTBOPSIOT HEMOCPEIACTBEHHO B 50 Ky0.CM pacTBOpa a30THOM
kucnotel Temneparypoir 40 - 50 rpan.C u mepeBoJAT B MEpHYIO KOJIOY
BMECTHUMOCTBIO 250 Ky0.cM, OXJIa)XmarT, pa30aBisAiOT IO METKH BOIOW H
MIePEMEIINBAIOT.

B wmepnyro kxon0y Bmectumocteio 100 ky6.cm momemator 50 ky6.cm
AQHATM3UPYEMOTO PacTBOpa, IPHIMBAIOT 5 Ky0.CM a30THO-KHCIIOro cepedpa.
Hanpneiimme onepanuu no 1. 18.3.2.2.

18.3.4. O6paboTka pe3yIpTaToB

Maccy xnop-WOHa B MHJUIMTPaMMax HaxoIIT IO TIPagyHpOBOYHOMY
rpaguKy M BBIYUCISIOT MCKOMYIO MAacCOBYIO JIOJIO dJiieMEHTa 1o (opmyie

(7.
HemnocpencTBeHHO MacCOBYIO JOJIIO XJIOP-HOHA B IPOLICHTAX ONPEACISIOT

10 TPalyupOBOYHOMY IpadHKy, IOCTPOCHHOMY B KOOPJHHATAX "ONTHYECKas
IJIOTHOCTB - MaccoBast 10Js 2JIEMEHTA B IIPOLEHTax .

19. Onpenenenue Gprop-noHa



19.1. Ommbka MOBTOPSIEMOCTH M PACXOXKICHHE MEXAY pe3yJbTaTaMu
TapaJuIeNbHBIX ONpe/IeNeHUH He JOJDKHBI MPEBhIIaTh 3HAYEHUH, YKa3aHHbBIX
B Tabu. 19.

Tabmuua 19
%
Maccosas oinst prop-nona SI‘I Rmax
Ho 0,3 Bxutou. 0,02 0,03
CB.0,3 100,5" +0,05 0,07
"0,5m01,0" +0,15 0,20
"1,0"50" +0,30 0,40
"5,0"23,0" +0,50 0,70

19.2. IuddepenunansHplii (OTOKOIOPUMETPHUECKHN METOJI C apCeHa30

Merto1 OCHOBaH Ha OCIAa0JICHMH MHTCHCUBHOCTH OKPACKU KOMILIEKCHOTO
COC/IMHEHUSI aJIOMUHHMS C apceHa30 B MPUCYTCTBUM HOHOB (TOpa,
00pa3yroIIero ¢ aAllOMUHHEM 00JIee YCTOMYUBBINA OCCIBETHBIN KOMIUIEKC MPH
pH pactBopa 4,5.

19.2.1. CpenctBa aHanmsa

Becsl maboparopHble 001ero Ha3HaYeHUsL.

DOTO3IEKTPOKOJIOPUMETP KOHIIEHTPAIITMOHHBIN.

[eus mydenbHast.

pH-MeTp mnu noHomep ¢ ayBcTBUTEIBHOCTRIO 0,05 equaut pH.

Harpuii Terpaboprokucieiii 10-Bogusiii mo 'OCT 4199, 06e3B0osxeHHBIN
pu temreparype (400£20)°C, wmu 6ypa mo 'OCT 8429.

Kanmit yrnexucistit Hatpuit yraekucnsiid mo 'OCT 4332.
Cwmech amst crtaBnierns o . 18.3.1.

Kucnora consnas mo 'OCT 3118, pacTBopsl MOJISIpPHOM KOHIIEHTpanuein
0,1 monb/ky6.1M (0,1 M) m 1:3.

Kucnora ykcycnas mo I'OCT 61, nensaas.



Ammuak Bonusiid o 'OCT 3760, pactBopsr 1:15; 1:10.

PactBop Oydepnsrit ¢ pH 4,5: 7 ky6.cM ammuaka 1 12 Ky0.cM yKCyCHOH
KHCJIOTHl TOMEIIAI0T B MEPHYIO0 KOJIOy BMECTHMOCThIO 1 KyO.OM ®
pasbasisitor g0 Mmetku Bomoit. Koppekiwro pH OydepHoro pactsopa c
toyHocTeio +0,05 mpoBoasT, ucronb3yst noHoMep wian pH-merp, mobasisis
KaIUIIMH aMMHAK WM YKCYCHYIO KHUCIIOTY.

Apcenazo 1 (ypanoH): 0,263 r apcena3zo pactBopsitoT B 500 ky0.cMm
OyGepHOTO pacTBOpA.

n-Hutpodenon (uamukarop) mo TY 6-09-3973: 0,04 r wuHaukaropa
pactBopsitoT B 50 Ky0.cM BOABI U J00aBISAIOT 8 Kamelb pacTBOpa aMMHUaka
1:1,5.

AmromMuani a30THO-KUCHBIA 9-Bomubid o I'OCT 3757 winn amoMuHUR
cepHo-kucibli 18-Boanbit mo I'OCT 3758: 0,15 r amoMuHHS a30THO-
kucioro win 0,12 T amoMUHHS CEPHO-KUCIIOTo pacTBOPSIOT B 60 ky6.cMm 0,1
M pactBOpa CONSHOW KHCIOTBHI, PAacTBOpP MEPEHOCAT B MEPHYIO KOOy
BMECTHUMOCTBIO 1 Ky0.IM U pa30aBisiOT 10 METKU BOJIOM.

Harpuii ¢propuctsiii mo 'OCT 4463.
19.2.2. IloaroToBKa K aHATU3Y
19.2.2.1. [IpuroroBieHNe CTaHJAPTHOIO U COJIEBOTO PACTBOPOB

Jns OpUrOTOBIEHMS CTAaHAAPTHOTO PAacTBOpa HABECKYy (TOPUCTOTO
Hatpusi maccoi 0,1106 1, BBICYIIEHHOIO 10 MOCTOSHHOW Macchl NpHU
temriepatype 110 rpan.C, pactBopstor B 500 xy0.cM BOABI. AJNHMKBOTHYIO
4acTh pacTBopa pa30aBisioT Bomoil B 10 pa3. MaccoBas KOHIICHTpamus
¢rop-uoHa B cranmaptHoM pactBope - 0,01 mr/ky6.cm.

Jn1st IpUroToBIIeHUs COJIEBOTO PacTBOPA HE COZeprKallylo ropa HaBecKy
OCO umu COII ceippeBoii cMecH WITH KIHMHKepa Maccoit 0,25 T cIoIaBIisioT B
IUTATHHOBOM THIJIE ¢ | T cMecH Ay cruiaBieHus npu Temmeparype 900 - 950
rpaza.C. Tlo oxyaKAeHUU IUIaB B THIJIE pacTBOPsIOT B 50 KyO.cM pacTBOpa
COnsHOM kucioTel 1:3 B crakaHe BMmecTUMOCTBIO 150 kybO.cM ¢
nepeMelBaHHeM Ha MAarHUTHOM Memajke. YJaluB TUrelb W3 CTaKaHa,
OCaKIAIOT THAPAThl OKCHIOB ATIOMHHMS U JKeJie3a pacTBOpoM amMuaka 1:1,5
B MNpPHUCYTCTBMM 3 - 5 KXameiab HHAUKATOpa N-HUTpodeHona uiIM T0
YHUBEpCcaJIbHOM MHAMKaTopHOH Oymare no pH 6,5 - 7,5. PactBop BMecTe ¢
OCaJKOM TIEPEHOCAT B MEpPHYK KOJOY BMECTUMOCTBIO 250 Ky0.cM,
pa30aBIAIOT A0 METKH BOJOH, NMEPEMEIINBAIOT M JAIOT OTCTOATHCS 15 - 20
MHH, 3aTeM OT(UIIBTPOBBIBAIOT YaCTh PACTBOPA B CYXOil CTakaH.

19.2.2.2. TlocTpoeHme TpayHpOBOYHOTO rpadrka

B mate MepHBIX K00 BMecTHMOCTBIO 50 KyO.cM BHOCAT mo 20 KyO.cMm
OT(MIBTPOBAHHOTO COJIEBOTO pacTBOpa U cooTBeTcTBeHHO 1,0; 1,5; 2,0; 2,5;
3,0 xy0.cM cTaHZapTHOTO pacTBopa, uto coorBercTByeT 0,010; 0,015; 0,020;
0,025; 0,030 mr ¢rop-uona. 3arem B KOJObI JOOABIAIOT MO S5 KyO.cM
pacTtBopa coJM amOMHHUS, 5 KyO.cM pactBopa apceHazo u 10 kyO.cm
OydpepHoro pactBopa. Bce Ko0i0bl JONMMBAIOT 0 METKH  BOJIOW,
MIEPEMEIINBAOT U JAIOT IMOCTOATH 20 MUH.

[NonyueHHbIe I'paJyMpOBOYHBIE PACTBOPHI (POTOMETPUPYIOT, HCIIOJNB3YS
3€JEHBIA WM JKENTHI CBETOPHUIBTP C MaKCUMyMOM CBETOIPOITYCKaHHUS
COOTBETCTBEHHO MpH JyiMHE BOJMHBI 530 - 536 wim 582 HM U KIOBETY C



TOJIIMHOM  morjomammero cser ciod 20 MM, OTHOCHUTEILHO
IpajlyipoBOYHOrO pacTBopa ¢ Maccod ¢rop-nona 0,020 Mr, mo KoTopomy
YCTaHABIMBAIOT ONTHYSCKUA HOJMH MpuOOpa B  3aBUCUMOCTH  OT
YyBCTBUTEIHHOCTH B HHTEpBaJIe onTrdeckoit mrotoctu 0,300 - 0,400.

[lo momy4eHHBIM pe3yibTaTaM OIPEAETICHUH ONTHYECKOW IUIOTHOCTH U
W3BECTHOW KOHIEHTpanmuu (ropa B (HOTOMETPHUPYEMBIX OOBEMaxX CTPOST
IpagyHpOBOYHBII IpaUK WM COCTABIIAIOT KATMOPOBOYHOE YpaBHEHHE.

I'pamynpoBouHBIi  rpaguk  CTPOST A KKAOTO  ONpPEAEICHUS.
Joryckaercss HCIOJB30BaHHE OIHOTO TpadHKa IPH IMPOBEACHHH CEPUH
aHATM30B B Te4eHHUe He Oonee 1 CyT.

19.2.3. TlpoBeaenue aHanusa
HaBecky mpoObl, BBIOpaHHYI0 B 3aBHCHMOCTH OT MpeAIojaraeMon

MacCOBO# 10y (PTOpa B COOTBETCTBUU ¢ Tabi. 20, CIUIABISIOT M MEPEBOMIAT
B pactBop o 1. 19.2.2.1.

Ta6muia 20
MaccoBast | Macca HaBeckn | AJIMKBOTHAas 4acTh O0bem
JIOJIst mpookI, T aHAIM3UPYEMOTO COJIEBOTO
¢dTop- pacTBopa, Ky0.cMm pacTBopa,
noHa, % Ky0.cM

0,01-1,00 | 0,50 20
1,00 - 5,00 | 0,25 10 10
5,00-23,0 | 0,10 5 15

B onny MepHyro koi0y BMecTUMOCTBIO 50 Ky0.cM momematoT 20 Ky0.cMm
COJIEBOTO pacTBopa W 2 KyO0.CM CTaHAapTHOTO, B JPYTyl0 - QJIUKBOTHYIO
YacTh aHAJIM3MPYEMOI0 pacTBopa B cooTBeTcTBUH ¢ Tabm. 20. [anbHeinme
orepanuu - mo . 19.2.2.2.

19.2.4. O6paboTKa pe3yabTaToB

Maccy ¢rop-noHa B MWIIMTpaMMax HaxXOAAT MO TI'PagyHPOBOYHOMY
rpaduKy M BEYHCIAIOT MCKOMYIO MAacCOBYIO JOJIIO 3JIeMeHTa 1o Qopmyne

(7.

HenocpencTBeHHO MacCOBYIO OO (PTOP-HOHA B MPOIEHTAX OMPEEIITIOT
0 IPaJlyupOBOYHOMY rpadUKy, IOCTPOSHHOMY B KOOPIHHATAX "ONTHYECKas
IUIOTHOCTh - MaccoBas JOJsl 3JIEMEHTa B MPOIEHTax" WM HaxoIAT IO
KaTMOPOBOYHOMY YPAaBHEHHUIO.

19.3 TToTeHITMOMETPUIECKHI METO C HOHOCEIEKTUBHBIM DJIEKTPOIOM



MeTton OocHOBaH Ha M3MEpPEHMH HOHOMepoM miIu pH-MeTpom pasHOoCTH
MOTCHIMAJIOB ~ MEXAY HMHIUKATOPHBIM  (TOPHIHBIM  3JIEKTPOIOM U
XJIOpCEpEOPSTHBIM HJIEKTPOJOM CPaBHEHHS B pPacTBOpax, COJCPIKAIINX MOHBI
¢dTopa 0e3 OTHeNeHHsA MEIIAIOIINX 3JIEMEHTOB, MAaCKHPYEMBIX PacTBOPOM
ypotponuHa npu pH 6.

19.3.1. CpencTBa aHanm3a

Bechi 1abopaTopHbie 001IIer0 Ha3HAYCHHS.

pH-MeTp i noHomep ¢ uyBcTBUTENBHOCTHIO 0,05 enuuun pH.
DeKTpo MHAMKATOPHBIA TopunHbIil THa DF-VI.

OnexTpon cpaBHeHHA XyopcepedpsHbiil mo [OCT 16286.

VYporpoun (texuuueckuid) mo ['OCT 1381, pactBop MaccoBoii
koHnenrpanueit 300 r/kyo.am, pH 6.

Harpuii dpropuctsrii mo TOCT 4463.

Cwmecs ns crumaBienus mo . 18.3.1.

19.3.2. IloaroToBKa K aHATU3Y

19.3.2.1. [IpuroToBieHue CTAHAAPTHOTO U FPaAyHUPOBOYHBIX PACTBOPOB

Jns TpUroTOBIEHMS CTAaHAAPTHOTO PAacTBOpa HABECKY (TOPUCTOrO
Hatpusi Maccoil 0,42 T, BBICYIIEHHOTO JO TIOCTOSSHHOM Macchl MpH
temriepatype 110 rpan.C, pactBopstor B 1 ky0.nM Boasl. MosspHas
KOHIIeHTpanust ¢pTopa B cramaptHoM pactBope - 0,01 moms/kyo.nm (0,01
M).

I'panyupoBOYHBIC paCTBOPHI TOTOBAT U3 CTAHAAPTHOTO IMOJICAOBATCIEHBIM
pa3z0aBieHHEM BOJOH B COOTBETCTBHH C TaOn. 21 amMKBOTHBIX dYacTei
CTaHJAPTHOTO W MOJYYCHHBIX HA €T0 OCHOBE I'PaJyHPOBOYHBIX PACTBOPOB B
MepHO# Koyioe BMecTUMOCThI0 250 KyO.cM. CTaHaapTHBII pacTBOpP MOXKET
OBITh UCIIOJIH30BAH KaK OJIUH U3 FPaIyUPOBOYHBIX PACTBOPOB.

Ta6numna 21

Konnentpa | AnmkBoTHas Konnenrparus Macca ¢drop-
auys ctravgap 4acCcThb IMOJTYUYCHHBIX HOHAa B

THOTO U Tpa | pa3baBisieMoOro | rpaJayupoOBOYHBIX ATUKBOTHOM
IYWPOBOYHBIX | CTAaHZAPTHOTO H | PacTBOPOB (5 xyb.cm)

PacTBOpPOB, | rpaJyHpOBOYHBI 4acTH
MOJIB/Ky0.IM | X pacTBOpOB, rpasynpoBoY

Ky0.cM HBIX

pacTBOPOB, MI'

MOJIb/KY0.1 | MI/Ky0.c
M M

; - 1.1072 | 019000 | 0,95000




1.1072 50 2.10~3 | 0.03800 | 0.19000
1.1072 25 1.1073 | 001900 | 0,09500
1.1073 50 2.10~4 | 0.00380 | 0.01900
1.1073 25 1.10~4 | 0-00190 | 0,00950
1.107* 50 2.10°5 | 0-00038 | 0,00190
1.107* 25 1.10°5 | 0.00019 | 0,00095

19.3.2.2. [IpuroroBieHue COIEBOrO pacTBOpa

J11st IpUroTOBIICHHUS COJIEBOTO PAcTBOPA HE COZeprKallyto (ropa HaBecKy
OCO wunu COII ceipbeBoit cMecH Uy KiuHKepa Maccoit 0,5 T CIUIaBiIsIIOT B
IJIATUHOBOM THUTJIE ¢ | T cMecu i criaBienus npu temmneparype 900 - 950
rpazn.C B Te4eHUE 5 MUH.

Ilo oxnmaxkaeHWM IUTAB B THIJIE pacTBOpsOT B 50 kyO.cM pacTBopa
CONnsHOM KucioTel 1:3 B crakaHe BMmecTUMOCThIO 150 kyb.cM ¢
MepeMeIMBaHIEM Ha MAarHUTHOW Melnayike. PacTBOp mepeBOAAT B MEPHYIO
koin0y BMecTHMOCTBIO 250 KyO.cM, pa30aBisSiOT 10 METKH BOAOH H
MePEeMEINBAIOT.

19.3.3. IlpoBeneHue aHanmm3a

Hagecky mpo6s1 maccoii 0,1 - 0,5 r (B 3aBHCHMOCTH OT MpPeaIojaracMoin
MaccoBO# on GTopa) NepeBoAsT B pacTBoOp 1o 1. 19.3.2.2.

3areM B TpU CTakaHYMKa BMECTHMOCTBIO 50 KkyO.cM orOmpaioT mo 5
Ky0.CM COJIEBOTO PacTBOPA U COOTBETCTBEHHO MO 5 Ky0.CM IpaJlyMpOBOYHBIX
pacTBOpoOB, OJM3KKX 0 MaccoBoOil noie ¢pTopa K aHanuzupyemor npobde. B
YeTBEPTHIN CTaKaHYMK IMOMEIAIOT 5 Ky0.CM aHaJIM3HpPyeMOro pacTBopa U 5
Ky0.cM Bomel. Bo Bce crakamumkm mobaBmstoT mo 20 kyO.cM pacTBOpa
YPOTPOIIMHA, CONEP)KUMOE IIEpEeMEIIMBAIOT HAa MAarHUTHOM Mellajke,
MOTPYXalOT B PAaCTBOP DJEKTPOABI W H3MEPSIOT B MHJUIMBOJIBTaX
MTOTEHIIMAIIBI TPATYHPOBOYHBIX M AHATM3UPYEMOTO PACTBOPOB.

Kaxnoe usmepeHue cHUMaOT depe3 3 - 5 MHH IOCie MOTPYXKEHHUS
3JIEKTPOJOB B pacTBop. IIpu mepexone oT 0JHOTO pacTBOpa K CIAEAYIOIIEMY
JIEKTPOJBl OOWIBHO TPOMBIBAIOT BOJOH M OCYMIAIOT (DMIIBTPOBAIBHON
Oymaroii. B xoHIIe onpeeneHuil MpoBOAAT IOBTOPHOE M3MEPEHHE OJTHOTO U3
IpaJyHpOBOYHBIX PacTBOpoB. Eciu oHO oTinmnyaercs Oonee uem Ha +3 MB ot
paHee U3MEPEHHOrO, TO BCIO CEPUI0 U3MEPEHUIl MOBTOPSIOT IO
YOBICTBOPEHHsI ~ YKA3aHHOTO  YCJIOBHA. 3a  PE3yJNbTaT  HM3MEPEHHA
MIPUHUMAIOT [IEPBOE U3MEPEHHE.

Hepez[ MPOBCACHNUEM aHaJIn3a NPOBECPAIOT YyBCTBUTCIBbHOCTD (i)TOpI/IZ[HOI‘O
DJICKTpPOZAa B COOTBETCTBUU C MCTOHHKOﬁ, HpHBCHCHHOﬁ B €ro macriopre.



IIpu maccoBoii nmone ¢rop-moHa Oosee 1% aHANM3HPYEMYIO HaBECKY
yMmeHbIaloT 10 0,05 r, a anMKBOTHYIO 4acTh aHAIM3UPYEMOrO pacTBopa B
YEeTBEPTOM CTakaHuuke - 10 1 Ky0.cM, BOCHOINHSSI 00beM 10 5 KyO.cm
COJIEBBIM PAaCTBOPOM.

19.3.4. O6paboTka pe3yabTaToB

Ilo monydeHHBIM pe3yapTaTaM OIpPEACICHUN pPAa3HOCTU MMOTEHUUAIOB
MEXIy 3JEKTpOJaMH B TIpaJyHMpPOBOYHBIX pPAacTBOpax M HM3BECTHOM Macce
¢Top-noHa B HUX (B 5 Ky0.CM pacTBOpa) CTPOAT TPaayHpOBOYHEIN rpaduk,
OTKJIaJIbIBasi HA OCH a0CIMCC 3HAYEHHS OTPHUIATENBHBIX JIOrapu(MOB MacChl
drop-uona B 5 Ky6.cM IpagyupoBousoro pacrsopa PF = (—Ig CF_ ),
KOTOpBIE st 3TUX pacTBopoB paeHsl 0,02; 0,72; 1,02; 1,72; 2,02; 2,72; 3,02,
a Ha OCH OpAMHAT - COOTBETCTBYIOIIME WM 3HAYCHUS IOTEHIHANTa B
MUJIJINBOJIbTAX.

ITo mocTpoeHHOMY TpauKy ¥ 3HAUEHHIO Pa3sHOCTH ITOTEHIMAIOB MEXIY
JIEKTPOJIaMHU B aHAJIU3UPYEMOM PAcTBOPE HAXOSIT 3HAUCHHE pF JUISL 3TOTO

pacTBopa. AHTWIOrapuM HailIEeHHOr0 3HA4YEHHS COOTBETCTBYET Macce
¢TOp-MOHa B MWUIMTpaMMax B QJIMKBOTHOM 4YacTH aHAJIM3UPYEMOro
pactBopa (5 Ky0.cM). MaccoByto om0 GTOp-HOHA B MPOLIEHTAX BBHIYUCIISIOT
o popmye (7).

IIpumep

Macca naseckn npoGer M = 500 wr.

OO0t 00BeM aHATU3UPYEMOT'O PACTBOPA V =250 Ky0.cM.
AJIMKBOTHAsI 4acTh aHAJIM3UPYEMOT0 PacTBOPA V1 =5 Ky0.cM.
3HaYeHNE OTPHIATENFHOTO JorapudMa Macch (PTop-MOHA B ATUKBOTHON

4acTH AaHAJTU3UPYEMOTO pacTBOpa IO Tpaduky pF = 1,46 W B

Al

"uckyccrBeHHOR" dopme 3amucu - 2,54. AHTHIIOrapru(M 3TOTO YHCIA PaBEH
0,0347.

MaccoBas noins GTOp-HOHA B COOTBETCTBHH ¢ popMyoit (7)

~0,0347 -250
F 500-5

100 = 0,35%.

[pumeuanne. s ymobctBa 0OpabOTKH pe3yNbTaTOB PEKOMEHIYETCS
NIPUMEHATH NIPU HOCTPOEHHUH Tpaduka nomyiaorapudmudeckyro oymary. Ilpu
9TOM Tpaduk cTposT B KOOpIUHaTax "KOHIEHTpauus ¢Qrop-nona B
QIMKBOTHOM YacTH PacTBOpa B MHJUIMTPaMMax Ha KyOWYECKWH CaHTHMETP
WIM MOJSX Ha KyOMYEeCKWi JemuMeTp - pasHOCTh IOTCHIHAIOB B
MUJUTUBOJIBTAX .

IMPUJIOXXEHME 1
CnpaBouHoe

TepMHHbl H UX MOSICHCHHSA



Tepmun

Ilosicnenue

1. CranmapTHBIH pacTBOp

2. 'pagynpoBOYHEIA

pacTBop

3. OcHOBHAsT HaBECKa

4. OCHOBHOI1 pacTBOp

5. ConeBoii pacTBOp

6. XomocToi pacTBOp

PactBOp ¢ TOuHO M3BECTHOM
KOHLIEHTpaLUed 3JIEMEHTa

PacTBOp ¢ U3BECTHOM KOHILIEHTpaLIUEH
OTIpeIeNsIEMOTr0 ANEMEHTA, CTI0Ib3YEeMBbIil
JUTS IOCTPOCHHS TPAJyHPOBOYHOTO rpaduka
B HHCTPYMEHTAJFHBIX METOAAX aHAIH3a

Hagecka cranmapTaoro oopasia cocraBa
BEIIIECTBA B IPaMMax, KOTOPOH YCIIOBHO
COOTBETCTBYET aTTECTOBAHHOE 3HAUCHUE
3JIeMEeHTa, IPUBEACHHOE B CBUIETEIILCTBE Ha
o0pasell, ¥ 110 OTHOIIEHHIO K KOTOPOH
PacCUNTHIBAIOT KOHIICHTPALIMN CEPUU
rpaslyipOBOYHBIX PACTBOPOB

PactBop c u3BeCTHON KOHLEHTpaLueH
3JIEMEHTA, TPUTOTOBJIEHHBIN U3 OCHOBHOM
HABECKH

PactBop, npumeHsiemblii B
(hOTOMETPHUECKOM MITH HOHOCETICKTHBHOM
METOoJIaX, JIsl 00eCIeUeHIs YCTOHYNBOCTH
PeaxIuy, UCTIONB3YEMBIH TS OTIpEACTICHIUS
JJIeMeHTa

PactBop, cocTaBieHHbIN U3 IPUMEHAEMbIX
B KOHKPETHOM aHAJIN3€ PEAKTUBOB U BOJBI,
JUIA yde€Ta UX 3arpA3HCHHA U BHCCCHUA
TIOTIPaBOK ITpH 00paboTKe pe3yIbTaTOB
aHaIn3a




MNMPUJIIOKEHHUE 2
Pexomennyemoe

CxeMa cHCTEMATHYECKOT0 aHAJIM3A LleMeHTa

0iz
Cnmdaenuve ¢ nsalves v parmin-
pemue § xosodwar pacmbope HU

(n6.4e.3)
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[Tpunoxenue 3
O0s3aTensHOe

PeHTreHoCneKTPAIbHBINA METO/ ONpeaeIeHus YJIeMEHTOB

PeHTreHoCneKTpaIbHbIN METO/I SIBIISIETCS IKCIIPECC-METOIOM,
OCHOBaHHBIM Ha BO30YXKICHHH AaTOMOB 3JEMEHTOB M H3MEPEHHHU
WHTEHCHBHOCTH HMX  XapaKTEPUCTUYECKUX JIMHUH  (IIyOpecleHTHOro
U3IIy4YECHHUS.

1. CpencrBa aHanm3a

Bechi 1abopaTopHbIie 00IIer0 Ha3HAYCHHS.

[eur mydenpHas.

Hlkad cynmiabHBINA.

CriekTpoMeTp  pEHTTEHOBCKHH  MHOTOKAHAJIBHBIM  IUQPaKIIUOHHBINA
JVCKPETHOTO AEHCTBUS, TO3BOJLIIONIMN aHAIU3UPOBATh JIETKUE 3JIEMEHTHI,

Ha4MHas C MarHus (Z = 12) C OZIHOBPEMEHHOU perucTpauueil u3inydeHus
HE MEHEE LIECTH DJIEMEHTOB.

Jlutuit yraexucnsiid o TY 6-09-3728.

Jlutus Terpadopat 6e3BoanbI 10 TY 6-09-4758.
Jlutust metabopart 2-Boansiid o TY 6-09-4756.
Hatpuii a30THO-KUCIIBIH.

Kucnora 6opras mo 'OCT 9656 u pacTBOop MaccoBoil kKoHIeHTparuei 50
I/Ky0.0M.

Kpaxman pactBopumsriii o 'OCT 10163.

CwMmech Juis crutaBiieHus: 0e3BOJHBIN TeTpabopaT WM MeTabopaT JINTHS,
MIpOoKaJeHHbI! mpu Temneparype He MeHee 700 rpan.C, yriaekucislii IUTHH 1
A30THO-KHCJIBIN HATPU CMEMIMBAIOT B (ap(OopoBOH CTYIKe B MPOIEHTHOM
otHomeHn: 75:20:5 (B ciay4ae MCHONB30BaHUS TeTpabopaTa JHUTHSA) WIH
85:10:5 (B ciydae UCIIOJIL30BAHUS METAOOPATA JIUTHS).

[omnoxka rpaduroBas auckooOpasHas muamerpoM 30 MM u3
anekTpogHoro rpadura mapox ['M3, I'D uinu qpyrux aHaJOTHYHBIX (YEpT.2).

I'paduroBas noajioxka
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Yept.2

Boponka ¢ myaHcoHOM MeTayundeckue (aept. 3)

Boponka ¢ myancoHom
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1 - BopoHKa; 2- MyaHCOH; 3 - TpadUTOBas MOIIOKKA;
4 - cmecs COII co cMechrO ISt CILTABIIEHUS

UYept.3

IIpumeuanue. Pa3mepsl IpuBeAeHbI AJIs CIIPABOK.

5201



Bunka mnst ycraHOBKM M u3BIIeueHMsT M3 MydenbHOH meun rpaduToBod
TTOJUTOKKH (depT. 4).

Buiaka

n;|
= 135

| @3 N7/ K6

1 - pyuka; 2 - cTepkeHb; 3- 10naTKa; 4 - MTHIPb
Yepr. 4

HpI/IMe‘-IaHI/Ie. PaBMepLI MPUBEACHBI U1 CIIPABOK.

[lTatuB ¢ OmycKAOUMMCS MITAMIIOM sl ()OPMOBAHHUS ITOBEPXHOCTH
HAaIUIaBJICHHOT'O CJI0si 00pa3ua-u3iyvaresns (4epr. 5).

ITaTus ¢ onmyckaUMCcs IITAMIIOM
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Yepr. 5
[Ipumeuanue. Pasmeps! npuBeaeHb! I CIIPABOK.

[pecc-dopma mist popmoBaHusS 00pa3LOB-U3IyUaTeNeH, N3rOTOBICHHAS




u3 Hepxkaperoted cranu Mapku 12x18H9 mo I'OCT 5632 (uepr. 6).
Ipecc-popma
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1 - ocHOBaHume; 2 - 000¥iMa; 3 - MyaHCOH; 4 - KOJIBI0-BKJIA IBIII
Yepr. 6
[Mpumeuanue. Pa3mepsl puBeCHBI TSI CIIPABOK.
[pecc, obecneunBaronuii naieHne He meHee 150 Kre/KB.cM.
2. TToaroToBka K aHaJIU3Y
2.1. Ilpuroronenue COII

Jdns Kaxmol pasHOBUAHOCTH aHAJIM3MPYEMbIX MaTepHajoOB TOTOBST
cepuro nopomkooopasaeix COII ¢ paznuyaomumMcst XUMHYECKHM COCTaBOM
B JMala30He MIPOU3BOJCTBEHHBIX KOIEOAaHNI MacCOBOH JOJH OIIPEeIIIeMBIX

snemenToB. Komuuecrso COII gomkno ObiTh He Menee 1N+ 2, re N -
YHCITO aHATM3UPYEMBIX B MaTEpHAIIE 2IEMEHTOB.



2.2. N3rotorienue 00pasioB-u3aydyareiei

U3 cepun COII m3roTaBIuBaOT 0Opa3IBI-U3TyYaTeId B BUAE TabJIETOK
HaIUIaBJICHHEM Ha TpaduTOBYIO MOMI0KKy mopomka COIl, cMemanHOTO CO
CMEChlO sl CIUIaBieHus. [IpenBapuTenbHO, Ui YIyYLIEHUs CLEIUICHUS
MIOJUIOKKH C PacIulaBOM, €€ CMayMBalOT PAacTBOPOM OOPHOW KHCIIOTHI U
MTOJICYIITMBAIOT B CYITIIFHOM IKady mpu temneparype 105 - 110 rpan.C.

Hasecku COII maccoit mo 0,5 r m cMecu I CIUIaBiACHHS IO 1 T
B3BCIIMBAIOT HA AHATUTHYCCKUX BEcaX W IepeMemuBaroT B (dapdoposoit
cTynmke He MeHee 3 MuH. [lomydeHHYI0 CMeCh C TIOMOIIBIO BOPOHKH H
MyaHCOHa Bpy4YHYI0 (GOpPMYyIOT Ha TpaduTOBOM MOMIOKKE W BHIKOU
MOMEIIAIT B pazorperyio a0 temmeparypbl 900 - 950 rpan.C mydenbHyro
IeYb Ha KSPAMHUYECKYIO TIOJCTaBKY U BEICPKUBAIOT HE Ooyiee 5 MUH. 3aTeM
MMOJJIOKKY C IJIABOM BBEIHMMAIOT, OBICTPO YCTaHABIMBAIOT HA INTATHB H
OITyCKAaIOT Ha Hee IITaMII C MOJMPOBAHHOW MOBEPXHOCTHIO M (POPMHUPYIOT
TBEPAbII CTEKJIOBUIHBIN CII0I TaOIETKH.

Jus xaxmoro COIT U3roTaBIuBaiOT TPH TAOJICTKH.

IIpn ycrmoBuM NOJIY4YEHHS pE3yNbTAaTOB aHAIN3a, OTJIUYAIOUIUXCS OT
MOJYYEHHBIX TPH HCIOJIB30BAaHUKM 00Pa3LOB-M3IIydaTesied, N3rOTOBIEHHBIX
METO/IOM CIUIABJICHHs, MEHEEe YeM Ha 3HAa4eHHE OIIMOKM MOBTOPSIEMOCTH,
YCTAaHOBJIICHHOW  JUI1 ~ COOTBETCTBYIOIIETO  3JEMEHTa,  JIOMyCKaeTcs
HNpUMEHEHNE 00pa31oB-u3y4aTesei, M3TOTOBJICHHBIX METOJIOM
IIPECCOBaHMUS MM HAMa3bIBAaHMSI.

Ilpn wm3roroBieHMH 0O0pa3LOB-M3Iy4aTeNnell METOAOM IPECCOBAHUA
CKPCILISIONICH TMOJUIOKKON TabneTok ciuyxut OopHas kucimora. COII
MIPEABAPUTENLHO BBICYIIMBAOT JI0 TOCTOSIHHOM Macchl ipu Temneparype 105
- 110 rpan.C. 3arem B pecc-popmy HacwmaroT HaBecky COII maccoit 1 - 1,5
r u cBepxy 1,5 - 2 T GOpHOH KHCIOTHI (ITOJIOKKH), HAIAraroT IyaHCOH H
IOMEIIA0T BCIO Ipecc-GpopMy B IIpecc, co3laBas ycwine He MeHee 150
krc/kB.cM. Ilocne cHATHS Harpy3kd TaOJNETKy aKKypaTHO BBIHUMAIOT W3
KoJIbIa-BKJIaApIma. Ilpn HEBO3MOXXHOCTH U3BJICUEHHS TaOimeTku 0Oe3
nmoBpexaeHni  (cinaborractuaneie  Martepuansl) COIl  mpenBapuTensHO
CMEUIMBAIOT C OOpHOW KUCIIOTOW WM KpaxmalioM B CooTHolueHun 1:1 u
noMemaioT B mnpecc-popmy (0e3 momnoxkm). IIpm sTOoM o0Omas macca
HaBeCcKH 00pasla-u3iIydaTesst JUIl N3TOTOBICHHS TaOJIEeTKN JOJDKHA OBITh 3 -
4r.

2.3. IlocTpoeHue rpagyMpoBOYHOTO rpaduka

W3 mpuroroBneHHBIX oOpa3noB-m3mydateneit cepuun COIl BeiOmpaioT
OJIMH B KauecTBe oOpasua-penepa, B KOTOPOM MAacCOBBIE JOJH IEMEHTOB
HaXoJATCS B CEpeiMHE aHAJIM3UPYEMOTo AUana3oHa.

OctaBmmecs TabJIeTKu 00pa3loB-U3TydaTeNIel MOMENIal0T O0YEPETHO B
JACPIKATCIIb CIICKTPOMETpaA " HU3MEPAIOT HWHTCHCUBHOCTDH N3JTy4YCHUA
OIIpeIesIEMBIX DJIEMEHTOB B MMIyJbcax 3a 100 ¢, KoTopoe perucrpupyercs
MIePECUYCTHBIM YCTpOicTBOM. [lOpsimoKk M pexuM paboTHI CIIEKTPOMETpa -
COIJIACHO TEXHUYECKOH TOKyMEHTALK Ha HETO.

[locne w3MepeHHs HMHTEHCUBHOCTHM OT Tpex Tabierok kaxaoro COII
cTaBiaT oOpazem-perep. Takum oOpa3zom, dYepemys TaOIETKH 0Opa3IoB-
m3mydareneid kaxmoro COIl m permep, mpoBOIAT M3MEpPEHHE BCeil cepHu
COIL

Hcnone3ys cpenHee apu(METHYECKOE 3HAUYEHHWE TPEX MapalielbHbBIX



U3MEPEHNII MHTEHCUBHOCTH M3JIy4eHHUs! 00pa3lOB-H3IydaTelei ICOI'I u

penepa I p IIA KaXI0ro onpeaciaaeMoro 5SJIEMEHTA, BbIYHCIIAIOT

OTHOCUTEINIbHYIO HHTeHCUBHOCTH COII RCOI'I 1o opmyiie

I
RCorl =0 (48)

Ip
[Mo monmy4YeHHBIM pe3yabTaTaM OIMPEISNICHUH CTPOSAT TPaLynpOBOUHBIC
rpagukd B KOOpIWHATaX "OTHOCHUTENbHAsi WHTEHCHUBHOCTH - 3HAUYCHHUE

MmaccoBoil nmonu snemeHTa B COIl B mporeHtax" MM COCTaBISIOT
KaJMOpOBOYHbBIE ypaBHEHHUS.

3. [IpoBeneHne aHam3a

ToToBsT nBe TabneTku OOpasla-H3IydaTess aHATU3UPyeMOi MPoOBl TeM
Ke CIOCOO0M, KOTOPBIH UCIOIB30BANICS PH MOCTPOCHUH TPaAyHPOBOYHBIX
rpauKoB (coCTaBICHUN ypaBHEHUH). VI3MePSAIOT MHTEHCHBHOCTD H3ITyUYCHHUS

JIBYX 00pa3loB-U3TydaTesci 11 u 12 , 3aTeM oOpasia-pernepa Ip .

Beraucnsaor 3HaYeHHS OTHOCHUTEIBHOM HMHTEHCHBHOCTH 06pa3u013—

u3Iyvarenen R1 u R2 o hopmyiie (48).

[Mpumeuanne. Ilpu wu3roToBieHNMH O00pa3LOB-U3ITyYaTEIed METOIOM
CIIABJICHUS JIOMYCKAeTCsl BApDbUPOBAaHNE MAccoi HaBeCKH o0Opasla, a Takke
COOTHOIIIEHUEM 0o0paser: 1aBeHs ot 1:2 mo 1:5.

4. O6paboTKa pe3ysIbTaTOB

MaccoByro  JOJIO  ONpeAeNsieMbIX  JIEMEHTOB B  IPOICHTAX,
COOTBETCTBYIOIIYIO  3HAYCHHUIM R1 v R 9, ONPENETAIOT IO

COOTBETCTBYIOIIEMY TpauKy WIH KaduOpPOBOYHOMY ypaBHEHHIO. 3a
pe3yJabTaT openeleHHs NPUHUMAIOT cpefHee apu(pMEeTHIeCKOe HalaeHHBIX
3HAYEHUH.

. Obwue mpebosanus

. Tpebosanus bezonachocmu

. Onpedenenue enazu

. Onpedenenue nomepu mMaccvl npu RPOKATUSAHUU
. Onpedenenue Hepacmeopumo2o ocmamia

. Onpedenenue okcuoa KpemHusi

. Onpedenenue 0KCU008 Kanbyusi U MAcHUsL

. Onpedenenue okcuoos sxcenesa (1), (1)

. Onpedenenue okcuoa anoMuHus

10. Onpeoenenue oxcuoa mumana (IV)

11. Onpedenenue oxcuoa cepwit (VI), (1)
3apsioxka uoHo0OMeHHOU KOIOHKU

12. Onpedenenue oxcuoos Kanusa u Hampus
13. Onpedenenue c60600H020 OKCUOA KANbYUS
14. Onpedenenue oxcuoa mapeanya (I1)

15. Onpedenenue oxcuda xpoma (VI)

16. Onpeoenenue oxcuoa gocgopa (V)

17. Onpedenenue oxcuoa bapus

18. Onpedenenue xnop-uona
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19. Onpedenenue pmop-uona

IIPUJIO)KEHHUE 1 (cnpasounoe). Tepmunbvl u ux noscHeHus
TIPHJIO)KEHHUE 2 (pexomendyemoe). Cxema cucmemamuyecko20 aHaiu3d
yemenma

Ipunooicenue 3 (ob6s3amenvroe). Penmeenocnexmpanvhbiili Memoo
onpeoenenus 31eMeHmoe

T'pagpumosas noonodxcka

Bopouxa ¢ nyanconom

Buaka

LImamue ¢ onyckanowumcs wmamnom

Ipecc-gpopma



