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M E XT OCYIAPC CTIBEHHGB A CTAHIATPT

PEAKO3EMEJ/BbBHBIE METAJLJIbI 1 UX OKUCHU

MeToasl onpeneieHus MAPraHna IN'OCT
23862.23—79

Rare-ecarth metals and their oxides.
Methods of determination of manganese

MKC 77.120.99
OKCTY 1709

IlocTtanoBiaenueM I'ocymapctBennoro komurera CCCP nmo crasgapram ot 19 oktadpa 1979 r. Ne 3989 nara BBenenus
YCTAHOBJIECHA

01.01.81
OrpanvueHde CpokKa AEUCTBUSA CHATO MO0 OPOTOKOAY Ne 7—95 MeXrocygapCTBEHHOr0 COBETA MO CTAHIAPTH3AMH,
meTpoaorud u ceprudukamuu (MYC 11-95)

Hacrosgmun craHgapr ycraHaBIMBaeT BU3VAJIbHBIN KOJIOPUMETPUUYCCKUN U KUHETUUYECCKU METOJbL
orpepesieHns Mapradua (or 5+ 107° % no 1-10~* %) B peaKo3eMeIbHBIX METAUIAX U UX OKUCIX (KPOME
LIEPUSI U €TO ABYOKMCH) € IIPEABAPUTEIBHBIM OTIECIICHNEM MapraHlla M BU3YaJIbHBIA KOJIOPUMETPUIECKAN
meron (or 5-10™ % mo 2-10~* %) B jma"TaHe, caMapuu, €BPOIINU, TAHOJIWHAW, AUCIIPO3UU, TYJIUU,
UTTEPONU, JIIOTCILINN, UTTPUU U UX OKUCHIX.

1. OBIIIME TPEBOBAHMUSI
1.1. Obmue tpedboBanusa Kk merogaMm aHaimnsa — 1o ['OCT 23862.0—79.

2. BU3YAJIbHBINA KOJOPUMETPUUECKUI METO/] OIIPEAEJIEHUSI MAPTAHIIA

MeTon 0OCHOBAaH Ha OKMCIIEHUM MapraHlia IIepUoJaToM B a30THOKUCIION cpelle B IIPUCYTCTBUU (POC-
(paroB 1 xKobasipTa. ComepXaHe MapraHlla HaXOOdT CPAaBHEHUEM MHTECHCHUBHOCTU OKPACKU PacTBOPA IIPO-
Obl ¢ MHTEHCUBHOCTBIO OKPACKM PACTBOPOB CPABHEHUS.

2.1. Anmaparypa, peakTHBbI H PACTBOPbLI

HabGop uwimHApOB Wi KOJTOPUMETPHUPOBAHUS U3 OCCLBETHOTO CTEKJIA C IIPUTEPTBIMU IIPOOKAMU
BbICOTOM 200 MM 1 ITUAMETPOM 8 MM.

CrakaHbl XUMUYECKUE BMECTUMOCTLIO 50 cMP.

CTEeKIIO 9aCcOBOE.

Kon6sr MepHBIE BMecTUMOCTBIO 100 eM?.

[ mnTka snexrpuyeckas.

Kuciora azoraas oco6oit ynctorsl o ['OCT 11125—84:; 6 1 3 Moib/IM> pacTBOPLI.

Kucnora dpocdopnasg o 'OCT 6552—80, x. u.

Kucnora ceprag o 'OCT 4204—77; 0,001 monn/oM> pacTBop.

Bona muctwmposandadg o ['OCT 6709—72.

Kamms nepuonmar, pactBop ¢ koHueHTpauuei 20 r/oM° B 3 MOJb/IM’ a30THON KUCIOTE, BOMHBIN
PAcTBOP ¢ KOHLEHTpaLMen 2 1/aM° (IIPOKUIITIEHHBIN).

Kobaner azorHokuciasii mo [OCT 4528—78, 4. a. a., pactBop ¢ KoHueHTpauuei 10 r/om>.

MapraHe1r cepHokucianid 1o 1 OCT 435—77.

HN3nanve opuIuaIbHOE IlepeneuyaTka BocOpemeHa

H3zoanue ¢ Usmenenuem No 1, ymeepocdennvim 6 anpene 1985 e. (UYC 7—&5).
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CrangapTHBIN pacTBOp Maprasia (3amacHon), cogepxamumii 0,1 mr/em® mapradua: 0,0439 1 cepHo-
KUCIJIOTO MapraHua pacrsopsoT B 0,001 Moab/aM> cepHOI KUCIOTE U JOBOIAT OOBEM PACTBOPA B MEPHOM
Koyibe BMecTuMOocThIO 100 em? mo meTku 0,001 Moib/IM? CEPHONM KUCTOTOIM.

PactBOp Mapradua, comepxammii 1 MKr/cM> MapraHua, TOTOBST B A€HD VIIOTpeOIeHNs pa30aBIeHH-
€M 3aIIaCHOTO PACTBOPA BOIOI, K KOTOPOI 100aBiIeHo 2—3 Karumi 6 MoJIb/IM> a30THOM KucaoTsl, B 100 pas.

(U3menennasa pegakmus, Mzm. Ne 1).

2.2. IIpoBeneHue aHAIN3a

2.2.1. HaBecky aHainu3upyeMoil IIpoObl Maccoil 1 T' IIOMEIIAOT B CTAKAH BMECTUMOCTLIO 50 oM,
CMAYMBAIOT 2—3 ¢M° BOIBI, IIPWINBAIOT 4 ¢M> 6 MOJIb/IM> A30THOM KUCIIOTHI, HAKPLIBAIOT CTAKAH YaCOBBIM
CTEKIIOM M PACTBOPSIOT IIPU YMEPEHHOM HarpeBaHUU. 110 OKOHYAaHUM PACTBOPEHUS CHUMAIOT YACOBOE
CTEKIIO W VIIAPMBAIOT PACTBOP MO BIAXKHLIX cosieil. Octarok pacTBopsoT B 1,5 eM® 6 Moab/aM> a30THOM
KUCJIOTBI, IIPWJIMBAIOT ABe KAt hochOpHOM KUCIOTEI, OMHY KAIUIIO PACTBOPA KOOAJILTA U 5 CM> pacTBopa
nepuomarta Kaams ¢ koHueHnrpauuein 20 r/om® B 3 Moib/oM? azotHON Kuciaore. CrakaH HAKPBLIBAIOT 9aCO-
BbIM CTEKIJIOM, COAECPXKUMOE CTAKAHA JOBOIMIT 10 KUIICHUI U IIPOAOJLKAIOT KUIISTUTD €111€ B TECYCHUE 5 MUH.
[Tpu 3TOM 00BEM PACTBOPA TOJIKEH OBITH HE MEHEE 5 CM>, IUId YEero MOCTEIIEHHO MPWIMBAIOT PACTBOP
nepuonara xaiaud. llocie oximaxxaeHns pacTBOP IIEPEBOAAT B LIWJIMHIAP IS KOJIOPUMETPUPOBAHNS, IIPEIBA-
PUTEILHO IIPOMBITEII BOAHLIM PACTBOPOM IIEPHOIATA KA ¢ KOHLUEHTpaunen 2 r/om>. MHTEHCUBHOCTD
OKPACKM CpaBHMUBAIOT Ha 0e10M (POHE C MHTCHCUBHOCTBIO OKPACKH IIKAJIbLI CPABHEHUS, HAOIIOMAsI CBEPXY
BHU3.

(U3menennasa pegakmusa, M3sm. Ne 1).

2.2.2. IlpuroToBiieHNe NIKAJIbl CPABHEHUS

B crakannl BMectumocTtnio 50 em? Beomgar no 0; 0,20: 0,50; 1,00; 1,50 u 2,00 cm? pacTBOpa Maprasnna
(comepxarero 1 Mkr/cM? mapradua), 1o6asisor 20 MI OKMCH COOTBETCTBYIOEro P30, comepxkalieil He
Gonee 5+ 107 % mapranua, npwinBaioT 4 ¢cM® 6 MOJIL/IM> a30THOM KMCIOTHEL U yrapusaior 1o ~ 0,1 cm?.
Janee npunusaior 1,5 cM® 6 MoJIb/IM® a30THOM KUCIIOTHI, ABE Kaluti (GochOpHON KUCITOTEI, OXHY KAILTIO
pacTBopa Kobaibra 1 5 ¢M? pacrBopa nepuonara Kaims. CtakaH HAKPLIBAIOT YACOBBLIM CTEKIIOM, COLEPIKU -
MO€ CTAKaHa HArpeBaloOT 10 KUIIEHUS U IIPOIOJIKAIOT KUIIATUTD €111¢ B TECUCHUE S MUH, ITOAJEPKIUBAT OOBEM
He MeHee 5 cM’ HobasiieHueM pacTBopa nepuogara. [locie oxiaxiIeHusa PACTBOPLI TIEPEBOLAT B LIIMHIPDI
JJIA KOJIOPUMETPUPOBAHUAL.

2.3. O6padoTKa pe3yabTaTOB

2.3.1. MaccoByr pomo mapradia (X) B IIPOLIEHTAaX BBIYUCIISIOT 110 (POPMYJIE

x="L9074,
m

rae m, — Macca MapraHua B IIpo0e, MKT;
m — MAcCa HABECKU AHAJIIU3UDPYEMOM IIPOOHLI, T.
3a pe3yibTaT aHaIM3a IIPUHUMAIOT CpeaHeapUPMETUIECKOE 3HAYCHUE PE3YILTATOB ABYX ITapaICiIh-
HBIX OIIPEOCIICHUN.
2.3.2. PacxoxaeHus pe3yjabTaTOB ABYX IIAPAJUICIIbHBIX OIIPEACIICHUN WIN PE3YJILTATOB ABYX AHAJIN30B
HE MOJDKHBI IIPEBBINIATH 3HAYCHUN JOITYCKACMbIX PACXOXACHUN, VKA3AHHBIX B Ta0JI. 1.

Taomnuima 1

MaccoBag 01 Maprasia, % JTOIIyCKaeMoe pacxoxiacHue, %
5103 54103
Y. 104 110+

3. BU3YAJIbHBINA KOJIOPUMETPUUECKUI METO/I OIIPEJAEJEHUS MAPTAHIIA
C IIPEJIBAPUTEJIbHBIM OTAEJIEHUEM MAPTAHIIA

MeTton OCHOBaAH Ha IIPEeABAPUTEIIBHOM KOHLIEHTPUPOBAHUN IIPUMECH MapraHLa PIOKYIISLIHEN KOJIO-
NIHDBIX PACTBOPOB IUATWINNTOKAPOaMaTa 1 THOKCUHATA MAapTraHlla ¢ IIOMOILBIO ITOJIMAKPIIIaMAAA U T10C-
JIEAVIOIIEM OIIPECACJICHUM MapraHila B BUAE II€pMAaHTIAHAT-MOHA.

3.1. AnmmapaTtypa, peakTHBbI 1 PACTBOPbLI

HymmHAPEL U1 KOJIOPUMETPUPOBAHUS U3 OECIIBETHOIO CTEKJIA C IIPUTEPTHIMU IIPOOKAMUM BBICOTOU
200 MM 1 auaMeTpoM & MM, IIPEABAPUTEIILHO OIIOJACKMBAIOT PACTBOPOM IIEPUOAATA KAJIUSI B BOJAE C
KOHLIEHTpALMENA 2 T/IM>.

211



C.3TOCT 23862.23—79

CrakaHbl XuMuyeckue BMecTuMocToio 100 oM.

CTeKIIO 4acoBOE.

Kon6sr MepHble BMecTUMOCTBIO 100 oM.

[leur MmydesibHAg ¢ TEPMOPETYIATOPOM, O0ecIIeunBaOnInM Temieparypy po s00 °C.

[ tnTka sinexrpuyeckas.

Turmm 1'yua, pmamerp 15 M.

Kosba byH3eHa ¢ BOTOCTPYMHBIM HACOCOM.

Yamrka kBapuesas, BMECTUMOCTEIO 30 cM>.

Tepmomerp Ha 50—150 “C.

bymara yHuBepcajibHasgd UHAUKATOPHA.

DUIbTp «XKeJITas JeHTa».

Kuciora azoraas o 'OCT 11125—84, oc. 4., pasbasienHas 1 : 1 1 3 MoJIb/IM> pacTBop.

Kucnora dpocdopnasg o 'OCT 6552—80, x. u.

Kucnora ceprasg o 'OCT 4204—77; 0,001 monn/oM> pacTBop.

Bona nemoHn30BaHHAa4.

Kamms nepuonmar, pactBop ¢ koHuUeHTpaumen 20 /oM’ B 3 MOJIB/IM’ a30THON KUCIOTE, BOXHBIN
PAcTBOP € KOHLEHTpauuen 2 r/oM> (IIPOKUIISTYEHHEIN).

Ammuak Boaubiii 1o I'OCT 3760—79, pasoasiennsniii 1 : 10.

Harpuga mustmimnrrnokapdamar mo ['OCT 8864—71, pactBops! ¢ KoHUeHTpauuaMu 20 u 1 r/omm>.

Hatpust 8-MepKaHTOXMHOJIMHAT (TUOKCUHAT), PACTBOP € KOHLIEHTpALUen 5 1/aM>.

Kobansr asorHokucabiii 1o [TOCT 4528—78, 4. 1. a., pactBop ¢ KoHUeHTpauuen 10 r/om>.

[TosmmakpuimaMuz, BOIHBIN PAcTBOp ¢ KOoHLEeHTpauuein 0,2 r/om>.

Mapranen cepHoxkucinia mo 1 OCT 435—77.

CradgapTHBIN pacTBOp Mapradia (3amacHoi), comepxammii 0,1 mr/em® mapradua: 0,0439 1 cepHo-
KMCITOro Mapragua pactsopsoT B 0,001 Moib/oM? CepHONM KUCIOTE U TOBOIAT OOBEM PACTBOPA B MEPHOM
koistbe BMectuMocThio 100 eM? mo merku 0,001 Moab/oM? cepHOM KHUCIOTOM.

PactBOp Mapranua, comepxKammii 1 MKr/cM® MapraHua, TOTOBST B I€HD VIIOTPEOIeHNs pa30aBIeHH-
€M CTaHJAPTHOTO (3amacHoro) pactBopa B 100 pa3 Bomoy ¢ gobdasiaeHUEM 2—3 Karejb a30THOW KMCIIOTHI,
paszbasiiecHHOHN 1 : 1.

(N3menennasa penakuus, M3sm. Ne 1).

3.2. IIpoBenenue anaamsa

3.2.1. HaBecky oxucu P3O mwim metamuia Maccon 1—35 1 (B 3aBUCUMOCTH OT IIPEATIONIATAEMOIO COIEP-
JKAHWUSA MapraHiia) IOMEIIAOT B cTakaH BMecTuMocThio 100 eM?, cMaunBaioT 2—3 ¢M> BOILI M PACTBODSIOT
B 4—15 cm® asorHoi kuciaors! (1 : 1) npu HarpeBanuu. PacTBop yrapuBaroT M0 BIAXHBIX COJEH, OCTATOK
pacTBOPAIOT B ~ 80 cM’ Boabl, 1ipu 3ToM pH pacrtsopa ~ 2—3.

[TonryyeHHBIN pacTBOp Harpesator 10 ~ 90 °C, npuinusaroT 2,5 ¢M> pacTBopa AUATWIIMTHOKApOaMara
Harpus ¢ KoHueHrpauueinn 20 r/om’ (pH moaydernoro pacrsopa 5,5), 5 ¢cM? pacTtBopa HOJIMAKPIAMUIA.
PactBOp TIDATEIBHO IIEPEMENIMBAIOT B TEUCHUE 2—3 MUH, IIPU STOM IOAACPXKUBAKOT TEMIIEPATYPY
~30—90 "C. llocie nepeMenmBaHug 00PaA3VIOTCSI HEPACTBOPUMABIE rejicobpasHble Oypble yacTUlbl. /laiee
COLEPKUMOE CTaKaHa oxyIaxmaroT 10 ~ 70 °C, BBOmAT 2 ¢M> pacTBopa §-MepKaIlITOXUHOJINHATA (TMOKCHUHA-
T4) HAaTpMI U BHOBB THIATEILHO IIEPEMEIINBAIOT B TeUeHME 5 MUH. OXJIaXKISHHDBIN 10 KOMHATHON TEMIIEPa-
TYPBI PACTBOP € OCAIKOM (PUMIIBTPYIOT Yepe3 PUIBTD «XKeJTasd JeHTa», IIOMEIIeHHbIA B TUTeJb | y4a.

Ocagok IIPOMBIBAIOT ABA Pa3a PACTBOPOM AMATWIAMTHOKApOAMaTa HATpUs ¢ KOHIeHTpauueil 1 r/mm?
[OPLUAAMU IO 2 CM>, OOMBIBAY CTEHKU CTAKAHA M TUIVIL. 3arTeM TUTEIb [ y4a ¢ OCAaIKOM IIOMEIIAIOT B
KBAPLIEBYIO YAILIKY BMECTUMOCTEIO 30 ¢M?, 1ocyxa CyIlAaT OCAL0K B TEUEHUE 3—5 MUH HA JIEKTPOILIUTKE U
najgiee IIPOKAJIMBAIOT OCAOOK B TedeHUe 35—/ MUH B MydeabHoU 11eun npu 800 “C.

[Tociie oxymakae HAS OCTATOK PACTBOPAIOT B KBAPLIEBOM yaike B 1,5 cm? asorHOo# kuciaorsl (1 : 1) ipn
YMEPEHHOM HarpeBaHuu. B pacTtBop modasigioT 2 xaruii GpochopHON KUCIOTBI, OOHY KAaIUIIO pacTBoOpa
KODAJIbTA U 5 ¢M’ pacTBOpA IIepUOLATA KAIUA. B YalIKy IMOMEIIAI0T CTEKIAHHYIO OYCUHKY, 3aKPBLIBAIOT
JacOBBIM CTEKJIOM, PACTBOP HATUPEBAIOT O KUIICHUS UM IIPOJOIKAIOT KMUIIATUTL €II¢ B TCUYCHUE 5 MUH.
PacTBOp OXJ1aXXmaroT U IIEPEeBOAAT B LIMJIMHIAP IS KOJTOPUMETPUPOBaAaHUL. MHTEHCUBHOCTL OKPACKI CPAB-
HUBAOT HA OeoM (POHE ¢ MHTEHCUBHOCTBIO OKPACKM IUKAJIbl CPABHEHUS, HAOIIOHASI OKPACKY CBEPXY
BHU3.

3.2.2. IlpuroroBieHue MWKAJIbI CPABHEHUS
B crakadbsl BMectuMocTbIO 50 cM? BBOggT 110 0 0.20; 0,50: 1,00; 1,50; 2,00 cM’ pacrBopa Maprasua
(comepxarero 1 Mkr/cMm® Mapradua), npuwinsaioTr 1,5 cm?® aszorHoit kuciaorsl (1 : 1), aBe xawmm docdop-
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HOM KMCJIOTBI, OOHY KAIUIIO PACTBOPpA KObAJIbTa U 5 ¢M° pacTBOpA IIEpUOIATA KU B 3 MOJIb/IM> a30THOM
KUCIIOTEe. B cTakaH IMOMEIaT CTEKIIIHHYIO OYCUHKY, 3aKPbIBAIOT YACOBLIM CTEKIJIOM, PACTBOP HArpEeBAIOT
IO KUIIEHUS U IIPOAOJLKAIOT KUIISTUTD €111€ B TEUCHUE 5 MUH.

[1ocie oxitaxaeHnUsa pacTBOP IIEPEBOAAT B LIAJIUHAPLL IJII KOJIOPUMETPHUPOBAHU.

OIHOBPEMEHHO € aHAJIU30M IIPOO IIPOBOIAT KOHTPOJIBLHBINA OIIBIT YepPE3 BCE CTAAMU AHAIN3A U BBO-
ISIT TIOIIPABKY.

KommuecTBO MapraHiia B KOHTPOJIBHOM OIIBITE HE JOJDKHO IIpeBbIIIATH (0,2 MKT. B IIpOTUBHOM Cityyae
PEAKTUBLI 3aMEHSIOT.

3.3. O0paboTka pe3yJbTaTOB

3.3.1. Maccosyro gonrw Mapradua (X ) B IIPOLEHTAaX BbIYUCISIIOT 110 POPMYIIE

X ="122 9074,

m

rie m, — Macca Maprasiia B I1pode, MKT';

m, — Macca MapraHia B KOHTPOJIbHOM OIIbITE, MKIT;,
M — MAacca HABECKM aHAJIM3UPYEMOM IIPOOBI, T.
3a pe3yJIbTaT aHAJIM3a IIPUHUMAIOT CpeaHeapn(PMETUICCKOE 3HAUCHUE PE3YJIbTATOB ABYX IIaPALIEIIb-
HbIX OIIPEICICHUN.
3.3.2. PacxoxneHns pe3yiIbTaToB ABYX IAPAJUICIIbHBIX OIIPEACICHUN WIN PE3YIbTATOB JIBYX AHAJIN30B
HE MOJIKHBI IIPEBBIIIATH 3HAYCHUN JOIIYCKAEMbIX PACXOXIACHUN, YKA3aHHBIX B TA0JI. 2.

Taoanuimma 2

MaccoBasi 1onst Maprauna, % JomyckaeMoe pacxoxiacHue, %
510 5+10-¢
1.104 g+10—°

4. KWHETUYECKU METOJI OIIPEJEJIEHUS MAPTAHIIA

MeTon ocCHOBaH Ha KAaTAJIMTUYECKOM IEHUCTBUM MOHOB MapraHiia (I11) Ha peakumo oKuMCiIeHNSI AIl-
KMCIOTEI IIEPOKCUIOM Bomopona. ColepXaHue MapraHlla HaXOIsT 110 IPagyupOBOUYHOMY IpaduKy.

4.1. AmapaTtypa, peakTHuBbl 1 PaCTBOPbI

[vytMHAPEL KBAPLEBLIE ¢ IPUTEPTLIMU IIPOOKAMU BMeCTUMOCTEIO 20 1 10 cM?, oTKammbpoBaHHLIE HA
10 u 5 e’

CrakaHbl KBApLIEBLIE BMECTUMOCTBIO 50 cM?.

BOpOHKM AejIUTEIbHBIE KBAPLIEBLIE BMECTUMOCTLIO 50 M.

[1epen paboTon mocyay TIIATEILHO MOIOT IIEPErHAHHOM cepHOM KucaoTod (1 : 1), Bomoi, moMenia-
10T B ctakaH BMecTuMocTbio 1000 em? u kungarar B teuenue 30—40 MuH.

DoToanexTpokonopumetrp PHK-56 nim aHaIOTMYHBIN IIPUOODP.

[IrmmTka snexrpuyeckasl.

Bopa nenmoHn3oBaHHas.

Kucnaora cepras nmo ['OCT 4204—77, x. 4., 1BaXXObI IIEPETHAHHAA B KBaplIeBOM alrapare (0Tomnpaior
cpenHue ppaxuuun), pazoasieHHaqa 1 : 1.

Kuciaora conguas ocoooit unctorsel 1o ['OCT 14261—77, paszbasinennas 1 : 1.

Kuciaora ykeycHada 1o 1 OCT 18270—772, oc. 4.

Bomopona nepoxcun mo I'OCT 10929—76, x. 4., 3 %-HbII pacTBOpP, TOTOBST B A€Hb YVIIOTPEeOJIeHUS.

Hatpuii ykcycHokuciabid o 'OCT 199—78, x. .

PactBOp Oy(depHbiil pH 5: HaBeCKy YKCYCHOKUCIIOTO HATPUS Maccoy 19 r moMemarT B CTaKaH BMe-
cTUMOCTBIO 300 cM’, pacTBOPAIOT B BOAE, IPWIMBAIOT 3,43 ¢M? yKCYCHOM KUCITOTHI. COnepKUMOe CTaKaHAa
[IEPEBOMAT B MEPHYIO KOJIOY BMecTUMOCTEIO 1000 ¢M® 1 1OBOLAT BOLOH 10 METKU U IIEPEMEILIMBAIOT.

Kuciora mmMoHHast, oc. 4., pacTBOp ¢ KoHueHTpaumein 500 r/mv3.

1-amunHo-8-HadToa, 3,6-IUCYIb(POKUCIOTHI MOHOKAINEBAsI COJIb (AILI-KUCIIOTA), 4., TOIIOJIHUTEIb-
HO IIEPEKPUCTAUIN30BAHHASA U3 BOAHLIX pacTBOpOB, 1+ 102 MoJIb/IM? pacTBOP: HABECKY IIEPEKPUCTAILIM -
30BAaHHOM AII-KUCI0ThI Maccon (0,037 r moMelnaroT B KBapLEBbIM LIWJIMHIAP, TOBOJYIT BOAOW 0 METKU
10 cM’, Torpyxart B Bomay, Harperyio 10 70—80 °C Ha 1—2 MUH, OXJIAXIAIOT 10 KOMHATHON TEMIIEPATYPLL
1 1epeMmelnmBaroTr. HmwimHap odbopaunBaroT TeMHOM O6yMaron. 1 oToBgT B I€HDb VIIOTPEOIICHUA.
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JUI TIepeXpucTajuin3aluyd AI-KUCJIOTBI TOTOBST €€ TOpSaYMi HACBILEHHBIA pacTBOp, (PUIIBT-
PYIOT Yepe3 PUiIbTp, IIPpeaABaAPUTEIILHO IIPOMBITBIM HECKOJIBKO pa3 ropgdeil Bogon. PacTBop oXitaxkaaoT IO
10—12 °C, GMabpTPpyIOT KPUCTAJUIBI U CYILIAT MEXKIY JIUCTAMU PUIIBTPOBAIBHOM Oymaru. Ilepekpucrauimzo-
BAHHYIO AII-KHCIIOTY XPAHIT B TEMHOU OaHKE C IIPUTEPTON KPBIIIKOM.

Yrepon yernipexxoiopuctoiid 110 1 OCT 20288—74, 4. 1. a., JOIIOJIHUTEIbHO IIEPETHAHHBIN B KBAPIIE-
BOM aliapare.

Hatpuga N, N'-musmmwinutuoxkapdamar o ['OCT 8864—71, 4. 1. a., pacTBOp € KOHIIEHTpalLven
20 /oM.

Kamit maprannoBoxucibeiid 1o 'OCT 20490—75, x. 4.

DTWwIeHINaMUH ocHOBaHUe, 4., 30 %-HbI pacTBOD.

CTaHgapTHBIM PACTBOP MapraHlia (3aIlaCHOM ). HABECKY MapraHIIOBOKMCIIOrO Kaiund 2,878 T IIOMEIA -
IOT B cTakaH BMecTUMOCTBIO 100 cM?, pactBopgior B Bome. COmEPKUMOE CTAKAHA TIEPEBOALAT B MEPHVIO
KoJIOy BMecTUMOCTBIO 1000 cM?, HOBOHAT BOHOM TO METKM, IIEPEMEIIMBAIOT, 1 CM> PacTBOPA COLEPKUT
1 Mr Mapraxua.

CTaHgapTHBIM pACTBOP MapraHiia (pabodymii) roTOBSIT B IEHDb YIIOTPEOJICHUS ITOCIEIOBATEIIbHBIM Pa3-
OaBjIeHMEM BOLOM 3aracHoro pactsopa B 10000 pas; 1 cm® monydeHHOro pacrsopa comepxur (0,1 Mkr
MApraHiia.

4.2. IIpoBeneHue aHaamsa

4.2.1. HaBecky oxucu P39 mim Mertayuia Maccou 1 T ImoMeInarT B KBAPLIEBLIM CTAKAH, PACTBOPIIOT B
4 cM? CONAHOM KUCIIOTEL, pa3baBieHHON 1 : 1, yIIapuBaOT JOCYXA, OXJIAXKIAIOT 40 KOMHATHON TEMIIEPATY-
PBI U pacTBOPLIOT B 20 cM? 6ydhepHOoro pactsopa. [1ojIyuye HHBII PACTBOD IIEPEBOLAT B AETUTEILHYIO BOPOH-
Ky, IPWIMBAIOT 1,5 cM? pacTtBopa AMATWIAUTAOKAPOGAMATA HATPUL, 5 CM> YETBIPEXXIIOPUCTOTO YIJIEPOIA U
BCTPAXUBAIOT B TeueHUe 1 MuH. Opranndeckyro a3y nepeBoIdaT B KBApLIEBbI cTakaH. B BomHvyIO a3y
no6asiIgoT 1,5 cM? pacTBopa AUATWIAATHOKAPOAMATA HATPUY, TIOBTOPHO SKCTPATUPYIOT MAPTAHELL B TEYE -
HUue 1 MUH 5 ¢M? YeThIpexJIoprucToro yriepona. OObEeIMHEHHYIO OPTAaHUYECKYIO (hasy yIapuBamoT JOCyXa
1P YMEPEHHOM HArpeBaHUM, OXJIAKAAIOT OO0 KOMHATHOM TeMIlepaTypbl. K CyxoMy OoCTarKy IIPWINBAIOT
1 cM? COJITHONM KUCIIOTLBI, pa3dasieHHOM’ 1 : 1, 0OMBIBAIOT CTEHKM CTAKAHA BOXOW M HArpeBatoT. ComepKu-
MOE CTAKAHA [EPEBOAYIT B KBAPLEBLIM LWIAHIAP C IPUTEPTON IIPOOKON BMECTUMOCTBLIO 20 ¢M>, TOBOIAT
BomOM 10 06beMa 10 cm® 1 nepemernmBaroT. M3 moiayuyeHHOTO pacTBopa orouparoT 1—2 ¢M’ (B 3aBUCUMOCTH
OT CONEpPKAHMS MapraHiia) B KBapLEBLIN LWUIMHAD BMecTUMOCTRIO 10 eM?, mpwmBator 0,2 cM’ pacrsopa
JIAMOHHOM KUCIOTEL, 1 M’ pactBopa atwieHauamuba, 0,5 cMm? pactBopa Aur-xkuciaorsl, 0,5 ¢M® pacrtBopa
[IEPOKCUIA BOLOPOIA, JOBOLAT BOLOM MO 5 CM> U TIEPEMEIIMBAIOT. PACTBOP BLIAEPKUBAIOT ITIPU KOMHATHON
TEMIIEPATYPE B TEUEHNUE 5 MUH U U3MEPSIOT ONTUYECKYIO IUIOTHOCTD Ha (DOTOIIEKTPOKOIOPUMETPE (A =
= 490 HM) B KIOBETE ¢ TOJIIMHON IIorioinarouiero ¢ser ciaod 10 MM. B xadecTBe pacTBOpa CpaBHEHUA
MCIIOJIb3VIOT BOLY.

OIHOBPEMEHHO C aHAJIM30M O0Opa3sla 4epe3 BCe CTAAUM aHaIU3a IIPOBOIALT KOHTPOJIbHBINA OIILIT HA
PEAKTUBBI. 3HAYECHUE OIITUYECKON IIOTHOCTU PaCcTBOPA KOHTPOJILHOT'O OIILITA BLIYUTAKOT U3 3HAYCHUS OII-
TUYECKON IUIOTHOCTU UCIIBITYEMOI'O PACTBOPA U 110 ITOJIVICHHOMY 3HAYCHUIO OIITUYECKOMN IUIOTHOCTU HA-
XOISAT Maccy Mapratiia 110 IrpaayupOBOUYHOMY TpadUKy.

4.2.2. ITocTpoeHune rpagynpoBOYHOro rpadpuka

B xBapleBbIe AeJIUTENBHBIE BOPOHKU IPWINBAIOT IO 2 ¢M> BydepHOro pacrsopa u Beogdr 110 (; 0,2;
0.4; 0,6; 0.8; 1,0 cM? pabouero craHmaprHoro pacrsopa (comepxkamero 0,1 mMxr/cm® mapranua), 1,5 cm?
PACTBOPA AUATWIIATHOKAPOAMATA HATPUA, 5 CM> YETBIPEXXIOPUCTOIO VIJIEPOLA U BCTPAXUBAIOT B TEUEHUE
1 MuH. Oprannueckyro a3y IepeBOLAT B KBAPLEBbINA CTaKaH, a U3 BOOHON (Pa3bl IIOBTOPHO SKCTPArupyIoT
MapraHell B TeyeHue 1 MuH, ¢ gobasieHueM 1,5 M’ pacTBopa AUATWIAATAOKApOaAMATa HATPUAL U 5 cM”
YETBLIPEXXIIOPUCTOTO YIJIEPOIA.

OO0BeIMHEHHYIO OPTaHMYECKYIO (pa3y yIIapuBaloT JocyXa IIPU YMEPEHHOM HarpeBaHWUN, OXJIAXKIAIOT
10 KOMHATHOM TemIteparypbsl. K cyxomy octarky npwinBamoT 1 em? coinsgHoil kucaoTsl (1 : 1), 0OMBIBAIOT
CTEHKM CTAKaHA BOAOW M HarpesaroT B TedeHUe 5—10 muH npu 70—80 "C, oxiaxmamT 10 KOMHATHOU
TeMIrepaTypbl. COnepXKMMOE CTaKaHa IIePEBOAAT B KBAPLEBBIN HIINHAP C IIPUTEPTOU IIPOOKON BMECTUMO-
cTeio 20 oM’, poBomdr Bomoil no 10 cM® u nepemewmusaror. M3 pactsopa ordoupawr 20 ¢cM? B KBapLEBLIA
HWIMHIP BMeCTUMOCTEIO 10 oM, mpunusaioT 0,2 ¢M? pacTBOpa IMMOHHOM KUCIIOTHI, 1 CM° 3TUIEHINAMMU--
Ha, (0,5 cM’ pacrBopa Aui-kuciiorsl, (0,5 ¢M pacrBopa IEpOKCUIA BOLOPOLA, JOBOLAT BOLOUW 10 5 cM> u
[IePEeMEIINBAIOT. PACTBOD BBIACPIKUBAIOT IIPYU KOMHATHOM TEMIIEpATYPE B TEUCHUE 5 MUH U U3MEPSIIOT OIITHU-
YECKYIO IUIOTHOCTL Ha (hoTokosopumerpe (A . = 490 HM) B KioBeTe C TOJIILMHON ITOTJIOIIAIOIIETO CBET
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ci1od 10 mM. B xadecTBe pacTBOpa CPpaBHEHMS UCIIOIB3YIOT BOAY. JHAUCHUE OIITUYECKON IDIOTHOCTU HYJIEBO-
TO pacTBopa (pacTBOpa, HE COAEPXKAIIECTO MapraHell) BBIUMTAIOT M3 3HAYCHUU OIITHYECKOM ILIOTHOCTH
CTaHIAPTHBIX pacTBOPOB. [Ipouenypy mocTpoeHus rpadpuka IIOBTOPSIOT HE MEHEE TPEX pas.

[lo HaigeHHBIM CPEeOAHUM 3HAYECHUSIM OITUYECCKUX IUIOTHOCTEM M COOTBETCTBYIOILIMM MM MaccaMm
MapraHla CTpOST I'PadyUPOBOYHBIN IpaPUK B KOOPIAMHATAX Macca MapraHlla — OIITUYeCKas ILIOTHOCTD
pacTBOpOB. OTHeIbHBIC TOUKU I'paduKa IIPOBEPIIOT IIPU aHAIN3E€ 0OPA3LIOB.

(U3menennas penaknusa, Msm. Ne 1).

4.3. O6padoTKa pe3yabTaTOB

4.3.1. MaccoByr pomo MapradHia (X) B IPOLIEHTAX BBIUMCILIOT 110 POPMYIIE

m -3
X=—:10
mV 7
rae m, — Macca MapraHua B IIPo0e, MKT;
m — MAaccCa HABECKU AaHAIM3UPYEMOM IIPOOBI B pacueTe HA OKUCH, T;
V' — 00beM AIMKBOTHOM YacTU PACTBOPA IIPOOBI, CM>.

3a pe3yibTaT aHAIM3a IIPUHUMAIOT CpeaHeapuPMeTUIECKOe 3HAYSHUE PE3YILTATOB ABYX IIapalICiIh-
HbIX OIIPEICIICHUN.

4.3.2. PacxoxXageHus pe3yJabTaTOB ABYX IIapAJUICIbHBIX OIIPEACIICHUN WIN PE3YJIbTATOB ABYX AHAJIN30B
HE MOJKHBI IIPEBBIIIATH 3HAYCHUN JOITYCKAEMbIX PACXOXACHUN, YKA3aAHHBIX B TA0JI. 3.

TaoOmnuma 3

MaccoBag moid mMaprasiia, % JonmyckaeMoe pacxoxXincHue, %
5-10-° 5-10-°
210 1,510
1«10 410

14-1* 215



