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JECSITBINA KJIACC

Kenesnsie pyapl SABISIOTCS OCHOBHBIM MCTOYHUKOM JKeJe3a JJIsl HyXKJ Pa3IMYHbIX OTpac-
Jeil COBpeMEHHOI MpOMBIIITIEHHOCTH. C TOYKU 3peHUs PEHTA0EIbHOCTH Pa3pabOTKH PYAHBIX Me-
CTOPOXKICHHMA, a TakKe ISl 0OECICYCHHs] BXOIHOTO KOHTPOJS U KOHTPOJS TEXHOJIOTUYECKUX
MIPOLIECCOB BaKHO YMETh OLIEHUBATh COJEP KaHUE OOILEro jKee3a B Pa3IuvHbIX pyAax U MPOAyK-
Tax ux nepepadborku. OnpenercHrne MacCOBOM JIOJIM Kelle3a B PyA€ MOXKET ObITh OCYIIECTBICHO
METOJIOM JIUXPOMATOMETPUYECKOTO TUTPOBAHUS, TO €CTh TUTPOBAHHUEM PACTBOPOM JAMXpOMaTa
KaJusl.

Huxe npuBeneHa MeToquKa TUXpOMaTOMETPUYECKOTO ONpeAeTIeHUs] 00Iero xelesa B py-
ne. [lonp3ysch ero, HalUTEe MAacCOBYIO OO )Kejie3a B BblaHHOM Bam oOpasue pynbl (OyabTe
BHUMATENIbHBI U aKKypaTHBI, TOCKOJBKY B paboTe MPUIETCS UCIOIB30BaTh TOPSYUE PACTBOPHI C
BBICOKOU KOHIeHTparuei kuciot!). 3adukcupyiite Ha pabodeM JIHCTe BCE JaHHBIE, TIOTyYeHHBIC B
X0JIe SKCIIEPUMEHTa (Macca HaBECKH PYIbl, Macca IuXpomaTa Kajus U Ip.), MOCIeI0BaTeIbHOCTb
Bamux neiictuii 1 Bamm Habmonenus. OObsCHUTE CyTh MPOUCXOIAIINX SIBJICHUM, 3alUCaB CO-
OTBETCTBYIOIINE YPaBHEHUS XMMHUYECKUX peakiuil. BeluuciuTe MaccoBylO JOJIO kKele3a B BbI-
nanHoM Bam o6pasiie pyasl o opmyre:

o(Fe) = M (Fe)- C(K2cr207) Vi 6-Vionou
m(pyﬂbl) 'VannKBOTLI -1000
rae M(Fe) — monsipaast macca xenesa (r/mois), ¢(K2Cr,O7) — KoHIIeHTpanus THTpaHTa (MOJIb/J),
V,, — 00beM THUTpaHTa, MOMICIIICTO Ha TUTPOBAHUE (M), Viony — 00BEM MEPHOI KOJIOBI C PaCcTBO-
poMm pyabl (M), M(pyabl) — Macca pyabl (T), Vamksors — 00bEM ATHKBOTHI PACTBOPA PYIbI (MJ1).

-100%

B npupoae pacnpocTpaHeHbl pyAbl, 10 XMMUYECKOMY COCTaBY MpeAcTaBisiomue codoil B
OCHOBHOM OKCHUBI kene3a. OTBEThTE Ha CIEAYIOIINE BOIIPOCHL:
1. IlpuBenuTe Ha3BaHUE PYy/Ibl, OCHOBHBIM KOMIIOHEHTOM KOTOPOI1 sBisieTcs coequnenue Fez0a.
2. IlpuBeuTe XUMUYECKYIO (POPMYITy OCHOBHOTO KOMIIOHEHTA PY/bl, Ha36IBAEMON TeMaTHT (WU
KPacCHBIH JKeJe3HsK).
3. Hapsimy ¢ quxpoMaToM Kayivsi, B KQUeCTBE TUTPAHTA MPU OIPEIEIICHUH Kelle3a YacTO MCIIONb-
3YIOT TaK)Ke NMepMaHraHaT Kajaus (MeToJl mepManranaroMerpun). OJTHaKO KOHLIEHTPAIMIO PACTBO-
pa nepMaHraHaTa Helb3s HaXOJUTh 10 Macce HaBECKU TBEPZOIro BEIIECTBA, KPOME TOTO, KOHLIEH-
TpaLus TAKOI'0 PacTBOpa MEHSIETCS C TEYEHHEM BpEMEHH, 0COOEHHO MoJI Bo3/ieicTBHEM cBeTa. UTo
MIPOMCXOJUT C MEPMaHraHAaTOM Kallus B pacTBope co BpemeHem? Hamummre cooTBeTCTBYHOLIEE
YPaBHEHUE PEaKIIHH.

Peaktussr:
Huxpomar kanus (kpucraumueckuii), ConsHas kucnora (3 M) (nmox Tsroit!), uak me-
Talu4decKuil (rpaHynupoBanHbif), udennnamMun uiu qudeHuIaMUHOCYTh(OHAT HATPHUS
(0,02 % pactBop B cmecu HzPO,4 : HoSO,: H,O=1:1:3).

ObopynoBanue:
Brokc ¢ BemecTBOM (¢ AMXPOMATOM KaIusi U 00pa3IoM py/bl) — 2 IIT.
Kon6a mepnas na 100 M ¢ npoOkoit — 2 1.
Spabik OyMakHBIA Ha MEpHYIO KoJ0y — 1 miT.
Boponka manenbkas — 1 mr.
XKapocroiikuii crakad Ha 100 — 150 ma — 1 mT.
Yacosoe crexio — 1 mr.
[Manouka creknsHHas — 1 wt. / yer.
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Hananp4yHuky U3 TOJCTOM pe3uHbl — 2—3 WIT., WIH JII00OE JIpyroe MpUCHOCOOIeHue Uis
CHSTHSA TOpAYEH MOCYIbl C JIEKTPOIUINTKY WU I1eCYaHOW OaHu

[Munerka anukBoTHasg Ha 10 mu1 — 1 .

I'pyma pe3suHoBas wiu nunerarop— 1 mr.

Konnueckas xonba ans tutpoBanust Ha 100-200 mu — 1 mir.

broperka na 25-50 M st TuTpoBaHus — 1 mT.

METOJVKA JIUXPOMATOMETPUYECKOI'O OITPEAEJIEHNS MACCOBOU J10JIU
KEJIE3A B PYIAX

Ilpuzomosnenue pacmeopa mumpanma

Ha Bamewm pabouem crosne HaxonuTcsi OrKc ¢ auxpomaroMm kanus. Ha Orokce ykazaHa
Macca BeIleCTBAa, HaxoasIerocss B HeM. Uepes3 cyxyro BOPOHKY KOJUYECTBEHHO (0e3 moTeph) me-
peHecuTe peakTuB B MepHYI0 koia0y Ha 100 M. CmoiiTe KpUCTAIIIMKY AUXPOMaTa CO CTEHOK OIOK-
ca ¥ BOPOHKH B MEPHYIO KOJIOY TUCTUILTUPOBAHHON BOMIOH. JloBeuTe 00BEM pacTBOpa MPUMEPHO
710 TIOJIOBUHBI 00beMa KOJIObI, 3aKpOWTe €€ MPOOKOW U MepeMelInBaiTe COAEeP)KUMOE IO TTOTHOTO
pacTBOpEeHHS] KpUCTAUIMKOB. [locie 3Toro NUCTUIIMPOBAHHONW BOJIOM JTIOBEIUTE 00BEM pacTBOpa
B KoJIO€ 10 METKH. 3aKkpoiiTe K00y MpoOKOH U TIIATENbHO MepeMelaiiTe METOIOM MepeBOpadH-
BaHMs. 3Has TOYHYIO MAacCy JAMXpomara Kajus B KoJIOe, pacCUUTauTe MOJISIPHYIO KOHIICHTPAIIUIO
pactBopa ¢ TouHocTbio 10 0,00001. IMonmumure konlOy ¢ pacTBOpPOM, yKa3aB CBOIO (pamMHIIHIO,
(hopMyITy paCTBOPEHHOTO COSJIMHECHUS U TOYHYIO KOHIICHTPAIIHIO PacTBOpa.

Bvinonnenue onpedenenus

KonunuecTBeHHO nepeHecuTe HaBECKy py/ibl U3 OroKca B skapocToiikuil ctakad Ha 100 — 150
M (He 3a0yAbTe CMBITh YaCTULIBI CO CTEHOK OIOKCa B CTaKaH JMCTUJUIMPOBAHHOH Bojoi). B cra-
kaH no00aBbre 40—50 M1 3 M HCI, 3akpoiiTe cTakaH 4acOBBIM CTEKIIOM M KHUIISITUTE Ha JJIEKTPO-
IUTUTKE WIM TMecyaHoW OaHe IMOJ TSroi, MepuoJnYecKy MepeMelInBas COACPKUMOE CTEKIISTHHOM
MAJI0YKOM, 1O pacCTBOPEHMsI pyibl. BpeMsi OT BpeMeHU CclleIUuTe 3a COCTOSHUEM CMECH, €CIIM Ha JHE
ocraeTcsi Oenblii 0CaJI0K, KOJIMYECTBO KOTOPOTO HE YMEHBIIAETCS B MPOIIECCE KUMSUYEHHUS, TO KH-
IITYEHNE MOYKHO IIPEKpaTUTh. I 3TOro ¢ MOMOIIBI0 PE3MHOBBIX HANlaJbYHUKOB CHUMHTE CTaKaH
(axkypaTHO!) C AJEKTPOIUIMTKHU WA TlecyaHoi 6aHu. He BBIHOCS cTakaHa W3-TIOJ TSTH, Yepe3 BO-
POHKY KOJIMYECTBEHHO IMEpeIeTe COAePKUMOE B YUCTYIO MepHYI0 koi0y Ha 100 miu. Cmoiite oc-
TaTKU CO CTEHOK CTaKaHa U ¢ BOPOHKHU B KOJIOY TUCTHILIMPOBAaHHOM Bojoi. Oxjaaurte konly 1o
KOMHATHOU TEMIIEPATYPBI IO CTPYEH XOJIOJHOM BOAOIPOBOAHONU BOIBIL, IIOCIIE YEro JOBEIUTE €€
710 METKH M TIIATEeNbHO nepeMentaiite. C mOMOIIbIO MUMETKN aJTUKBOTY (TOUHO OTMEPEHHBIH 00b-
em) 10 M1 pacTBOpa nepeHecuTe B KOHUYECKYIO KOJIOY At TUTpoBaHus, 106aBbTe 15-20 M auc-
TUJUIMPOBAHHOM BOJbl. HakioHUB K010y, aKKypaTHO M0 CTEHKE BHECUTE B pacTBOp 2—3 rpaHy’bl
METAJUINYECKOr 0 IIMHKA. 3aKpoiTe KOOy BOPOHKOM M KUIISATUTE HA AJIEKTPOIJIMTKE UM IeCYaHOU
OaHe moJ TATOM 10 0oOeclBeUnBaHUs PacTBOpa. AKKYpaTHO C IMOMOIIBIO HAaNalbUHUKOB CHUMHTE
KOJIOY C PacTBOPOM M, HE BBIHOCS H3-11oJ1 Tsiru, BHecuTe B Hee 20 Mt 3 M HCI. CHoBa nocraBbTe
K0JI0y Ha AJIEKTPOIUIUTKY WM IecCUaHyio OaHIO W HarpeBaiTe 10 MOJHOTO PacTBOPEHHS IUHKA.
CHumute K00y M OXJIauTe ee MoJ CTpyel BOIONpPOBOAHOM Bosbl. BHecute B kondy 10 mi pac-
TBOpa OKHMCIUTEJIbHO-BOCCTAHOBUTEIHLHOTO HMHAMKATOpa IudeHniIamMuHa (Win AudeHuIaMuHo-
cynb(oHaTa HATPHs) U TUTPYHTE TUXPOMATOM KalUs J0 MEpexo]a OKPACKU U3 JKEITO-3€JIEHON B
MHTEHCUBHYIO TEMHO-(DHOJIETOBYIO (ITOYTH YEPHYIO) OT OJIHOM Karuiu TUTpaHTa. 3auKcUpyiiTe
0o0beM TUXpoMaTa Kayusi, HOUIEeIIIero Ha TUTpoBaHue. CHOBAa BO3bMUTE aMKBOTY aHAJIU3UpYe-
MOTO pacTBOpa U MOBTOPUTE TUTPOBAHUE JI0 MOJyYEHUsS JIBYX PE3YyJbTaTOB, OTIMYAIOLIUXCS HE
6onee ueM Ha 0,2 Mi1. YCcpeaHHUTE 3TU Pe3yIbTaThl U UCIOIb3YHTE MOIyY€HHOE 3HAaYEeHUE /IS pac-
yeTa MacCOBOM J10JM kKeme3a B pyze. BeimoiiTe ncnonp3oBanHyo Bamu nocyny.
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Pemenue

Huxe npuBeieH 0JJuH U3 BO3MOKHBIX BAPUAHTOB PEILICHUS:
Macca BbIJIaHHOTO y4acTHUKY auxpoMata kaius — 0,1513 1, macca pyasl
(F6203) —0,2405 .
Pacuem xonyenmpayuu mumpanma:
o(K,Cr,0,) = M(K:Cr:0,):1000 _ 0151321000
V, ..M(K,Cr,0,) 100 -294,1812/ mom

=0,00514M

Buinoanenue onpedenenus
Tonyuennviii obpazey pyovi npedcmasisiem cobol NOPOULOK MEMHO-KPACHO20 Y8e-
ma.
Hasecky nepenecau 6 cmaxan na 100 mn, oobasunu 50 mn 3M HCI,

Habnooenus: nem suoumvlx usmeHeHuu

Cmaxan 3aKpbliu 4aco8biM CIMeKIoM U NOCMA8UIU Ha necyauyro banro. Yepes 10
MuH cmecy nepemewianu. Yepesz 20 mun nposepunu cocmosiHue cmecu.
Habnioodenus: npakmuuecku ecy 00paszey pacmeopuiics, pacmeop umeem
UHMEHCUBHYIO OYPYIO OKPACKY, HA OHe HebObuloe KOIU4ecmeo 6e1020 0caoka
Vpaeuenue peaxyuu:
Fe(ll, HDX (pyoa) + HCl — FeCl, + FeCl; + opyeue npooyxmeot
Oypolll
(momyckaeTcs TakKe HalMCaHUe MKOJIBHUKOM (DOPMYJT KOMITJIEKCHBIX KUCIIOT
xene3a, Hapumep, H[FeCl,])

llepemewnsaem cmecw. Ilpooonrcaem kunsuenue. Ewe uepesz 10 mun nposepunu co-
CMosiHUe cMeCu.
Habnooenus: na One no-npesichemy makoe dxce Koauuecmao 6en020 ocaoka

IIpexpawaem Kunsuenue, KOIULECMEEHHO NEPEHOCUM PACMBOP 8 MEPHYIO KOOy HA
100 mn, oxnasxcoaem ee, 00600um 00 memxu, nepemewiusaem. Omoupaem nUnNemKou
anuxeomy 10 mn, nepenocum 6 konby ons mumposanus. Jlobasnsiem 20 mn oucmui-
JIUPOBAHHOU 800bl, GHOCUM 3 2PAHYIbL YUHKA.
Habnioodenus: nabaodaemces evideneHue 2aza ¢ NOBEPXHOCMU YUHKA, Yeem
pacmeopa He UsMeHsemcs.

Vpasnenue peaxyuu:
Zn + 2HC| — ZnC|2 + HZT

Cmasum xonby Ha necuanyro bauro. Kunamum 20 mum.
Habnwooenus: pacmeop obecysemuics

Ypasnenue peaxyuu:
Zn + 2FeCl; — ZnCl, + 2FeCl,
Oypolti npaKmu4ecKu

becysemuwiil
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(Bo3MOskeH U Takoi BapuanT 3anucu: Zn + 2HCIl — ZnCl, + 2H’

H + FeC|3 — HCI + FeCIZ)

Brnocum 6 konby 20 mn HCI, cnosa cmasum na necuamnyio 6amio.
Habnioodenus: epanynvt yunka pacmeopsromcst NOJHOCMbIO

Oxnasicoaem kon6y noo kparnom. lobasnsem 10 mn pacmeopa ougeHuramuna u
mumpyem OUXpoMamom Kauusl.
Habnooenus: no mepe dobasnenus ouxpomama Kaius Haba00aemcsi noseje-
HUe JHcelmo-3e1eHoll OKpACKU pacmeopa U yeeaudeHue ee UHMeHCUBHOCTU.
3amem peskoe nouepnenue pacmeopa npu 006agieHuy 0OHOU Kanau mum-

panma.

Vpaenenue peaxyuu: 6FeCl, + K,Cr,0; + 14HCI| — 6FeCl; + 2CrCl; +
+ 2KCI + 7H,0

Obvem mumpanma, nouwtedowe2o na mumposanue: \,, = 9,7 mi

o(Fe) =

Pacuem maccoesoui donu orcenesa

M (Fe)-¢(K,Cr,0,)-V, -6-V

m(pyowt) -V

-1000

aluKke omol

Omeem: w(Fe) = 69,5 %

N =

K010b1 100% —

55,85-0,00514-9,7-6-100
0,2405-10-1000

-100% = 69,5%

Omeemul Ha meopemudecKue 60npocsl

Maenummusiu xcene3nax (Mazuemuni)

Fe,O;

IIpoucxooum 3aumooeticmeue nepmaneanama ¢ 6000 8 COOMBEMCMBUU C
ypaesueruem: 4KMnQ,4 + 2H,0 — 4KOH + 4MnO,| + 30,1

CucremMa oleHUBAHUSA

Y4acTHUK OIIEHUBAETCS 1O CJICAYIOMINUM MO3UIUSIM:

6) TexHHKa SKCIIEPUMEHTA U TOYHOCTH BBIYUCIICHUIN
Kpurepuem sBisiercst abcomtoTHas BennurHa pasHoctu (A, %) Mexmy
VMCTUHHBIM 3HAYEHUEM MACCOBOU J10JM kemne3a B cMecH (%) U BelIn4u-
HOH, MOoJy4YeHHOW ydacTHUKOM (%), B COOTBETCTBHM CO CIEAyHOLIEH

TaOIULIEH:
A, % bamer
<2 30
2-3 28
3-4 26
4-6 20
6-10 14
>10 10
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(Hampumep, eciii ICTUHHOE 3HAY€HUE MAacCOBOM J0Jid paBHO 69,9 %, B
TO BpeMsl KaK YYacCTHHUK MoJy4ws pe3yibtar 67,1 %, To pazHuna co-
ctaBisieT 2,8 %, TakuM 00pa3oMm, M0 JAaHHOW MO3UIMU yYaCTHUKA Clie-
JyeT OLICHUTH B 28 OAJIJIOB)

7) YpaBHeHus peakuuii — 4 ypaBHeHUs 110 2 Oaia: 8 0auioB

8) OTBeThI Ha TEOPETUYECKHE BOMPOCKHI — 3 BoIpoca 1o 3 6auia: 9 6amion

9) TexHuKa SKCIIEpUMEHTA — 3 Oasia

Uroro: 50 6amos



