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JlaGopaTopHasi padora Ne 1.
N3yvyeHue KNHETHYECKUX XapPAKTEPUCTUK COPOLIMU KPacUTeJIA

Ieab padoThI: OLIEHUTH CIOCOOHOCTH MOHOOOMEHHBIX COPOECHTOB
Y aKTUBUPOBAHHBIX YIJIEW U3BIIEKATh KPACUTEIIU.

CopOeHTbl — TBEpJIbIE BEIIECTBA WJIM >KUJIKOCTH, MPUMEHSIOTCS
JUIS TIOTJIOIIEHHUSI Ta30B, MApOB WM PACTBOPEHHBIX BemiecTB. YacTo B
KauecTBe COPOCHTOB HCIOJIb3YIOT aKTUBUPOBAHHBIE YTJIH, CEJIMKAresu,
OKHUCH aJTFOMUHUSA, [[EOJIUTHI.

bonpuryto Tpynmy COpOEHTOB TPEACTABISIIOT CHUHTETUYECKUE
MOHOOOMEHHBIE CMOJIBI M HMX Pa3HOBUIHOCTH — HWOHOOOMEHHBIC
BOJIOKHA. HMoOHOOOMEHHBIE COpPOEHTHI cojepkaT (YHKIMOHAIbHBIE
TPYMIbI, CIOCOOHBIE K PEaKIMH HOHHOTO oOMmeHa. [l ymydieHus
COpOLIMOHHOMN CIIOCOOHOCTH aAKTUBUPOBAHHBIX yraen 170'¢
MOIU(DUITUPYIOT, HANPUMEp, MyTEeM JAOMOJHHUTEIBLHOTO OKHUCIICHHS U
TaKWe YIJIM coAepkaT (PyHKIMOHANBHBIE TPYNIbl (Yalie BCEro -
COOH), cnocoOHbIE K HOHHOMY OOMEHY.

Kunkue copOeHThl — nubOyTundranat, Tpukpesuidocdar u ap. —
OPUMEHSIOTCS B XMMHUYECKOW TMPOMBIINUICHHOCTH M B KadeCcTBE
norjomiaromnien (aspl B ra30KUIKOCHON XpoMOTOoTrpaduu.

MarepuasbHoe oOecnedyeHue: OIOpPETKH Uil TUTPOBaHMS,
doTokonopumerp KOK-2, ananurudeckue Bechl, KOJIObI MIIOCKOAOHHBIC
eMKOCThI0 50 MJI, MPOOKH, KOJOBI TJIOCKOJOHHBIE eMKOCThI0 100 M,
TTUATICTKH.

Xoa padoThI:

1. TIlocTpoenme KaJduOpPOBOYHOr0 rpaduka pacTBOpa
KpacureJs

['OTOBAT cTaHAAPTHBINA PacTBOP KpacuTens KoHueHTpamueit 0,1 r/n
(OepyT KUCJIOTHBIA CHHMM, CHHBbKY WU Jp.). M3 HEro roTtoBAT cepuio
pPacTBOPOB, OTOMpast B MepHbBIe KoObI 1 mit, 2 mit, 5 mi, 10 M, 15 Mo,
20 MJI UCXOIHOTO PacTBOpa U JIOBOISAT BOJOM /10 METKH (B MEPHBIX
koibax Ha 100 mu). C momompbio konopumerpa KDOK-2 (A=590 uwm,
qyBCTBUTENBHOCTE 3, [=10,090 MM), oONpeAacnsroT ONTHYCCKYIO
MJIOTHOCTH PACTBOPOB U CTPOSIT KAIMOPOBOUYHBIHN TpaduK.



2.0npenesieHHe KHHETHYECKMX XAPAKTEPUCTHK COPOUUM
KpacuTeJif

B3BemuBaroT Ha aHAIUTUYECKUX Becax 5 o0pas3ioB copOeHTa (1o
yKazaHuto rnpenojasatens) maccon 0,25+0,01 r. Ilomemaror copOEHT B
KOJIOBI, 3aJIMBAIOT C MOMOIIbIO NUIETKH S0 MJI pacTBOpa C KpacuTeeM,
KOHIIEHTpallUsl KOTOPOro U3BeCTHa (T.e. ¢ TMpoOOM KpacuTes,
UCIIOJBb30BABIICICA [IJI1 TOCTPOCHHS KaJIUOpPOBOYHOro rpaduka),
NPUKPBIBAIOT MPOOKAMU M OCTaBISIOT JUISI WU3BJICUCHUS] KPACHUTENS
cOopOEHTOM B cTaTH4eCKuX ycioBusx Ha 15, 30, 80, 120 MuHyT.

[lo ucTeyeHHM yKa3aHHOTO BPEMEHH OMPEIEISIOT COICp>KaHUE
KpacuTensl, HW3MEPUB  ONTHUYECKYI0 IUIOTHOCTh. PaccuuThIBaIoT
KOJIMYECTBO aICOPOUPOBAHHOTO KpacuTels. Pe3ynbTaThl HCCIeI0BaHUS
COPOIIMOHHOM CITOCOOHOCTH COpOEHTA 3aHOCAT B TaOuIty 1.

Taoauna 1. Kunernyeckasi XapaKTepuCTHKA COPOLIMH KPaCUTEJIA

No Bpewms, Macca |Ontuueckasi| Konnenrpamus | CopOumst
npoObl| MHUH copO€HTa, | TJIOTHOCTD KpacUTeNsl B | KpacUTes,
r pacTBope, Mr/i /KT

15
30
60
120
150

O, wpNPEF

[To qaHHBIM SKCIIEPUMEHTA CTPOAT rpaduK 3aBUCUMOCTH COpOLIUU
Kpacurtesis COpOEHTOM BO BPEMEHHU, OTKJIAJbIBas MO OCH KOOPAMHAT
copOuuio kpacutens (I KpacuTemsi/T copOeHTa), Mo ocu adcuucc —
BpeMmsi (MUH).

Konmponvhsie gonpochur:

1.  Hanumwute hopmyiy Kpacutens KuciaoTHoro cuHero K.

2. Kakue ¢yHKIMOHAIBHBIE TPYMNIBI BXOAST B €ro COCTaB,
HA30BUTE UX M YKAKUTE, KAKUE€ XMMHUYECKHE CBOWMCTBA OIMPEIACISIOTCS
UMH?

3. VYkaxwute 00JaCTH MPAKTUUECKOTO MTPUMEHEHUSI KpaCUTEJIs.
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JlaGopaTtopHas pab6ora Ne 2.
Biusinue pH Ha copOumio kpacuresist

Hear pabGorbl: oueHuTh BausHue pH Ha CcHOCOOHOCTH
MOHOOOMEHHBIX COpPOEHTOB M AKTUBUPOBAHHBIX YIVIEWM W3BJIEKAThH
KPaCHUTEIIN.

MarepuanbHoe oOecnedeHue: OOpPETKU sl TUTpoBaHusi, pH-
meTtp/ uonomep Mymnbtutect WINI-111, dotoxonopumerp KDK-2,
KOJIObI ~ TUIOCKOJIOHHBIE  eMKOCThio 50 i1, mOpoOKH, KOJOBI
IUIOCKOJOHHBIE eMKOCThIO 100 MJI, TUIIETKH.

Xoa padoThI:

1. TlocTpoenme KaJuOpoBOYHOro Trpaduka pacTBOpa
KpacuTeJsi

["oToBST cTaHAAPTHBINA pacTBOP Kpacureis kKoHneHTparuei 0,1 r/mn
(OepyT KUCJIOTHBIA CHHWM, CHHBKY WU Jp.). M3 HEro roToBsT cepuro
pPacTBOpPOB, OTOMpas B MepHbIe KoJObI 1 mi1, 2 mi1, 5 mi, 10 M, 15 Mo,
20 MJI MCXOJIHOTO PacTBOpa W JOBOJST BOJOM O METKH (B MEPHBIX
ko0ax eMkocThio 100 mut). C momomsio komopumerpa KOK-2 (A=590
HM, 4YyBCTBHTEIbHOCTH 3, [=10,090 MM), ompenensioT ONTHYCCKYIO
MJIOTHOCTH PACTBOPOB M CTPOSIT KAJIMOPOBOYHBIHN IpadhuK.

2. W3ydyenme Bausinuss pH paBHOBecHOro pacrBopa Ha
COpPOLMIO KPACHUTEJIs

B3pemuBaloT Ha aHAJIUTUYECKHWX WM TOPCHOHHBIX Becax 5
o0Opa3siioB copberTta maccoit okoio 0,25+0,01 r, momeniaroT copoOEHT B
KOJIOBI, 3AJIMBAIOT ¢ MoMolIbio TtureTku 50,0 M 0ToOpaHHOTO pacTBOpa
¢ KpacuTeneM u 100aBuTh B k010561 0,1 M, 0,2 mir, 0,5 mi1,: 0,1 1 HCI, a
takoke 0,1 ma u 0,5 ma 0,1 1 NaOH. IlpukpsiBatoT kKoa0bl TpoOKaMu U
OCTaBJISIFOT JIJISI M3BJICUEHHUS KPACUTEIS B CTATUYECKUX YCJIOBUsIX Ha 120
MUHYT.

[Io wucredeHMn yKa3aHHOrO BpeMeHu onpenemrsator pH
PaBHOBECHOTO pacTBopa ¢ TmoMomiplo pH-meTrpa u  ompeaenstor
COJIEp)KaHME KpacuTelas B pacTBope. PacCUuTHIBAIOT KOJIUYECTBO
azcopoupoBaHHOTO KpacuTens. JlaHHbIe 3aHOCAT B TaOIHITY 2.



Tab6auua 2. Biussaue pH pacTBopa Ha copOuu kpacureJist

No | Macca pH Ontuueckas | Konnentpanus | CopOuus
00pa3|o0pa3siia, | paBHOBECHOTO | INIOTHOCTh | KPACUTENS B | KPACUTEIS,
1na r pacTBopa pacTBope, Mr/J /KT
1
2
3
4
5

Crposat rpaduk 3aBUCUMOCTHA COpPOIMU KPacUTENs OT BEIIMYMHBI
pH paBHOBecHOro pactBopa, OTKIaAbpiBas 1o ocu aociucc pH
PABHOBECHOT'O PACTBOPA, IO OCH OPJIUHAT COPOLIMIO KPACUTEJIA.

Konmponvusie gonpochur:

1.  Hwmeerca 100 mu pacTBopa Kpacurtesns KUCI0THOro cuHero K,
pH xoroporo cocrasnsier 3,78. Kak uamenurca pH pactBopa, ecinu k
Hemy 1o6aBuTh: a) 10 M 0,2 1 pactBopa HCI; 6) 20 Mt 0,5 u pacTBOpa
TUAPOKCHUAA HATPHUSL.

2. Kakue QpyHKIMOHAIbHBIE TPYIIBI OTBEYAIOT 3a MPOSBICHUE
KHCJIOTHO-OCHOBHBIX CBOWMCTB, OTBET MOSICHUTE.

3. Ha ocHoBaHum skcniepumeHTa chopMyIupynTe 3aBUCUMOCTD
copOLuu OT BenyuHbI pH.

JlabopaTopHnas paGora Ne 3.
N3yuyeHue nMHAMMYECKON COPOLIUN KpacuTe A

Ieab padoThI: OIEHUTH CIIOCOOHOCTH HOHOOOMEHHBIX COPOCHTOB
U3BJIEKATh KPaCUTEIIH.

MarepuanbHoe o0ecniedeHue: OIOpETKH IS TUTPOBaHMS,
doTokomopumerp KOK-2, marantHass Memanka, KoJObl INIOCKOOHHBIC
eMKOCThI0 50 MJI, MPOOKH, KOJOBI TJIOCKOJIOHHBIE eMKOCThIO 100 M,
TTUATICTKH.




Xoxa padoThI:

1. IlocTtpoenme KaauOPOBOYHOrO rpaduka pacTBOpa
KpacureJis

['OTOBAT cTaHIAPTHBIN PacTBOP KpacuUTelNs KOHUEHTpauuen 1 r/n
(OepyT KUCIOTHBIA CHHWI, CUHBKY WU Jp.). M3 HEro roTtoBAT Cepulo
pacTBOpPOB, 0TOMpas B MepHbIe KoJIObI 1 mit, 2 mut, 5 mut, 10 mut, 15 mu,
20 MJI MCXOJIHOTO PacTBOpa W JOBOJSIT BOJOW O METKH (B MEPHBIX
koibax Ha 100 mu). C nomombto konopumerpa KOK-2 (A=590 nwm,
qyBCTBUTENbHOCTE 3, [1=10,090 MM), oONpeAcNIIoT ONTHYCCKYIO
IJIOTHOCTh PACTBOPOB U CTPOSIT KATMOPOBOUYHBIN TpaduK.

2. W3ydyenme copOuMud KpacuTeiass B JIHHAMHYECKHUX
yCJIOBHSAX.

st sToro orbuparor B kosnlOy unu crakan 100 miu pactBopa c
M3BECTHOM KOHLIEHTPALMEM W TMEPEMEIIMBAOT €r0 C IOMOIIBIO
MarHuTHoOM memainku B Teuenue 120 munyt. Kaxkabie moiagaca oTouparo
npoObl M MCCIEAYIOT ONTUYECKOIO IUIOTHOCTH. [lomyueHHble AaHHbIE
3aHOCST B TaOIMILy 3.
Tadoauuna 3. CopOouus kpacuTessi B IHHAMHUYECKHUX YCJIOBUAX

Ne Bpewms, mun | OnTtudeckas Konnentparus kpacurens B
POOBI MJIOTHOCTh pacTBoOpe, KI/T

1

2

3

4

5

[TocTpouTh BBIXOJAHYIO KPUBYIO COpPOLIUM KPACUTEINSI COPOCHTOM B
JTUHAMHYECKUX YCIOBUSIX.

[To ocu opJIMHAT OTIIOKUTH KOHIICHTPAIUIO KPACUTENSI B paCTBOPE
(Mr/11), o ocu abcuucc Bpemsi JUHAMAYECKON copOIuu.

Konmponvnusie 6onpochur:

1.  UYem ommuaercs AMHaAMUAYECKask COpOIMS OT CTATUYECKOM?

2. Kakue QpyHKIMOHAIbHBIC TPYIIbI OTBEYAIOT 3a MPOSBICHUE
copOLUU KpacuTes?




3. Ha ocHoBanum skcnepumenTa chopMyIupynTe 3aBUCUMOCTD
cOpOIMU OT BPEMEHM JMHAMHUYECKOTO BO3JICUCTBUS U TOSICHUTE CBOU
BBIBOJIBI.

JlaGopaTtopnasi padora Ne 4.
IIpuroroBjieHue JErKOMJIABKHX CTEKOJI

Heap padorsl: M3yuuTh CyImIHOCTH METOJA XUMHYECKUX H
(GUBUKO-XUMUYECKUX  MPOIECCOB  Bapku  crekina.  [lomyuuts
JIErKOIIABKOE OKPAIIEHHOE CTEKJIO.

Jns BapkW CTEKJa HCHOJB3YIOTCS OKCHJIbI, HOCSIIHE HA3BaHUE
cTekaoo0pa3oBateneii. K HUM oTHOCsATCs KBapieBblid mmecok SiO,, coma
Na,COs3, moram K,CO03;, wusBectHsaxk CaCOz;, O6opnas kwuciora H3BOs,
okcuasl cBuHila Pb0, m PHO. Kpome TOoro, B coctaB IIMXThI MOTYT
BXOJUTh OOECIBEUMBATEIHU, YyAAIAIONIME CJIa0yl0 OKpacKy CTEKO,
DIYIIUTENN, JIEJIAIOIINE CTEKJIIO MATOBBIM M KPAaCUTENH, MPUIAIOIINE
CTEKJTy JJI0OYIO OKPACKY.

MarepuajibHoe oOecmeYeHue: IIAMOTHBIA, KOPYHIOBBIM WIIH
g 3
dapdopoBeiii THTENh eMKOCTBIO 20 — 30 cM”, TUreIbHBIC IIMIIIHI,
MydenbHas 1edb, CTYIKa ¢ IECTUKOM, CUTO, BECHI, KBAPIIEBbIH MECOK.

Xox padoThI:

1. IIpurorosjieHne JIErKOMJIABKUX CTEKOJI.

Bapky crekna Benyt npu temneparypax ot 1273 pgo 1773K, Ho,
MEHSISI COCTAaB IIMUXTHI, MOKHO MOJIYYUTh JIETKOIUIABKHE CTEKJIa MpPH
temrnepatype 760-1000 K. OObIYHO K TakuM JIETKOIUIABKHUM CTEKJIaM
OTHOCSITCSI CBUHIIOBBIE 1 OOpaTHBIE CTEKJIA, COACPIKAIINE OKCUIbI KaJIHs
WJIW HATPUS.

JInsi OpUTOTOBJIEHUST NPO3PAYHBIX W JIETKOIUIABKHUX CTEKON -
OOpPCBUHIIOBOCWJIMKATHBIX -  MOXHO  PEKOMEHJIOBaTh  CMECH,
npeAcTaBiCHHbIE B TaOuIIE 4.

Jl1s1 Toro, 4TOOBI Bapka CTEKJIa MPOXOJUJia YCIEIIHO, BIOUPAIOT
T€ CMECH, TeMIepaTypa IUIaBJICHUs KOTOpbix mpuMepHo Ha 50-100°C
HWDKE TeMnepaTtypsl neuu. Pacuer Begyt Ha 1-1,5 r mIMXTHL
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Tao6auna 4. CocTaB IUXTHI

No CoctaB mmxThl, % tasnenms, C
n/n PBO B,0; SiO,

1 84,0 11,5 4,5 484

2 75,0 15,0 10,0 540

3 86,6 13,4 - 497

4 92,7 7,3 - 565

IIpenBapuTENbHO OKCHIBI PAacCTUPAIOT B CTYNKE W IMPOCEHUBAIOT
yepe3 cuto. OKCUIbI OTBEIIMBAIOT HA Becax ¢ TOYHOCTHIO A0 0,01 r u
TIIATENBHO NepemMemunBaroT. 3areM 0,5-0,8 T cMecu BChIMAlOT B TUTEIIb
Y NOMEIIAIOT B HArperyro Iedb. llocime Toro xak cmech neperuer B
BSI3KYIO JKUJIKOCTh, THWIE€Ib BBIHUMAIOT, BCHIIAIOT B HET0 HOBYIO
MOPUMI0 IIMXTHl M CHOBA IMOMEMIAIOT B Tmedb. [lomydeHHass macca
J0JKHA OBITH COBEPILICHHO OJTHOPOAHOM. JIj1s1 3TOTO €€ BhIACPKUBAIOT B
pacIuIaBICHHOM COCTOSIHMU B TeueHue 10-15 muH.

Ha ocHOBe BBIIIENEPEUUCTCHHBIX MPO3PAYHBIX CTEKOJ MOXKHO
OPUTOTOBUTh OKpall€HHbIE cTekna. s 3TOro K HPUTrOTOBIECHHOU
MIMXTE, Jaloliell Mpo3pauyHble CTEeKJIa, HYXXHO J1I00aBUTh OKCH],
COOOIIAIOMIUM CTEKIy COOTBETCTBYIOIIYIO OKpacKy (Tabnuma 35).
NHTEHCUBHOCTh OKpPAaCKM 3aBUCUT OT KOJIMYECTBAa JT0OABICHHOTO
OKCH/IA.

Tabéauna 5. Kpacurean 1iist JIErKOMJIABKUX CTEKOJI

N Kpacurenn Macca okcuaoB, T Okpacka
n\i1
1 Oxcup xenesa (1) 0,2-0,3 Cune-3e1cHas
2 | Okcup xenesa (1) 0,3-0,5 Kenro-3encHas
3 Oxcua kobaabTa 0,003-0,1 Cunsas
4 Okcu HUKeNs 0,1-0,2 Cune-3eneHas
5 Oxcun meau (1) 0,1-0,2 ["omyOas
6 Oxcup xpoma (1) 0,05-0,1 3eneHas
7 Oxkcu Maprasia 0,01-0,05 JpiMuaTo-kpacHas
8 Hutpat cepebpa 0,1-0,3 Kenras
9 Cepa 1-2 Yepnas
10 Oxkcua onoBa 5-6 MoJsiouHOE CTEKIIO0
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3amnmcatb COCTaB IIMXTHI IJEA TTOJTYYCHUA JICTKOIIABKOI'O CTCKIJIA,
MCTOABI €T0 OKPACKHU U ITPUBCCTHU PACUCT COCTAaBa IINXTHI.

Konmponvhwvie sonpocwl.

1.  Ilepeuucnure BelIEeCTBA, CIIOCOOHBIE JaBaTh CTEKIIA.

2. Tlouemy mnpu MEIICHHOM OXJIAXKJIECHUHM PaCIIaBIIEHHOTO
CTEKJIa OHO MHOTJa CTAHOBUTCSI MyTHBIM?

3.Kakyto poiab mpu  M3rOTOBIIGHUM CTEKJA  BBITOJIHSIOT
OCBETIIUTEIIN Y TITYLIATENN?

4. CKOJIbKO HYKHO B3SITh KaJbIIMHUPOBAHHOW COJABI, MeJla |
KBapLEBOIro Necka it MpurotoBiieHrus 100 KT OKOHHOTO CTEKJIa COCTaBa
Na,O * CaO * 6S|02

5. CKoJIbKO HYXHO B34ATh ToTamia, coaepxkaiiero 80% K,COs,
mena, comepkamero 90% CaCOs u necka, coaepskamiero 95% SiO,,
4y100BI MOTy4uuTh 300 KT cTekina coctaBa K,O0*CaO*6Si0,?

JlaGopaTtopnas pa6ora Ne 5.
IlosryyeHue MeTAJUIOB H CIJIABOB

IIe.m;: I[MOJIYYUTb MCTAJJI WJIHW Cro CIijiaB BOCCTAHOBJICHUCM
OKCHIa MCTajlla UM CMCCHU OKCHIOB MCTAJUIOB TBCPAbLIM YITICPOAOM
NI 1“213006p33HBIM BOCCTAHOBUTCIICM U OIIPCACIINTD BbIXOA MCTAJLJIA.

Mertanibl BCTpEeUaroTCsi B IPUPOJIE:

1) B camopoanom cocrosiauu: Pt, Au, Ag, Cu.

2) B Buje muHepanoB: Fe,03; — kpacHsIil xene3nsk, 2Fe,033H,0
— OypwrIit xene3nsk, Fe3O, — MarHUTHBIN Jkele3HsK, PDS — cBUHITOBBIN
oseck, ZnS — rajneHut, HYS — kuHOBApE.

[lepen nosydeHuEM METAIJIOB U3 Py UX OOBIYHO 00OTralIaroT, T.€.
OTIIETISIIOT MYCTYIO MOPOAY U MMPUMECH.

Meramnyprusi — Hayka O METOJlax M Mpoleccax MPOU3BOJICTBA
METAUIOB W3 Pyd W APYIHUX METAIOCOJAEpKalluX MPOAYKTOB, O
MOJIYYEHUH CIUIABOB U 0OpPaObOTKH METaJIIOB.

Bunber Mmetannyprum:

1. TIupomeramayprust (METaLTyprusi BHICOKMX TEMIIEPATYD)

2. 'mppomeramnyprust (IIOJIy4EHUE METAJIIOB U3 PACTBOPOB)

3. DnekTpoMeTaILTyprus (IoJydeHHE METAUIOB JJICKTPOJIU30M)
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4. MukpoOHOJIOrHYECKOE MOTyYEHUE METAIIIOB.

MarepuanbHoe oOecnedeHue: MydenbHas mnedb; (apopoBbIid
TUTENb C KPBIIIKOl; (papdopoBas CTynka ¢ IECTUKOM; BECHI; CUTO.

Xoxa padoThI:
1. BoccTaHoB/IeHHEe OKCHI0B META/LUIOB B THIVIE TBEPAbIM

yrjieM.
[Ipy BOCCTAaHOBIEHUM OKCHJOB METAJUIOB TBEPABIM YIIIEPOIOM
IPOTEKAIOT peakuuu, COMPOBOKIAIOIINECS BBIJICTICHUEM

ra3o00pa3HbIX OKCHJIOB yIjepoa:

MeO + C= Me + CO

2MeO + C = 2Me + C0,

MeO + CO = Me + CO0,

CO,+C=2CO

[Ipy TmaTenbHOM HW3MEIBYCHUM W TICPEMEITMBAHUN HMCXOIHBIX
KOMITOHEHTOB ATH PEAKIMHU MPOTEKAIOT C JOCTATOYHON CKOPOCTHIO IO
JOCTUKEHUM ONpPEACICHHON TEeMIIeparyphbl, Pa3jMyHOW JJIsI Pa3HbIX
OKCHUJIOB METAJIJIOB.

Maccy HaBecku okcupa meraimna (PbO, CuO) Gepyr ¢ Takum
pacyeToM, 4ToObI MONYYUTh 2-3 T' MeTajja, a JPEBECHbIA Yrojib - B
MOJIyTOPHOM KOJMYECTBE IO CPAaBHEHUIO CO CTEXMOMETPUUYECKUMHU
3HaYCHUSIMU, B KadecTBe (pmroca gobamistor 1-2% xjopupa Hatpus
WIM Kanud. OTy CMECh XOpOIIO U3MEIbYalOT, MEpPeTUparT u
THIATEIBHO TIEPEMEIINBAIOT.

OAHOPOAHBIM TMOPOMIOK 3aChIMAIOT B TUIEIb, YIUIOTHSAIOT
NEeCTUKOM U Ha TMOBEPXHOCTh YKJIAJBIBAIOT CJIOW JAPEBECHOTO YIS C
pasMepoM KyCkOB 1-2 cM. Turens IJIOTHO 3aKphIBAIOT KPBIIIKOM,
noMmeniaroT B My(delbHYIO Meub U HarperaroT 110 Temmeparypbl 800-
1000°C, npu xoropor BbiaepxkuBator 20-30 mwuH, Ilocme »sToro
BBIHUMAIOT TUTE€JIb U3 ME€YM U CTaBAT OXJIAKIATh. 3aT€M COAEPKUMOE
BBICBHITIAIOT, OTJICJIAIOT KOPOJIEK MeTaJlJla WJIM CIJIaBa, KOTOPbhIE TOKHBI
ObLTU BBIACIUTHCA B pE3yIbTaTe BOCCTAHOBJICHMS, U, 3Has Maccy
MOJIY4EHHOT'O METaJjljla, pACCUUTHIBAIOT €T0 BBIXO/I.

2. ITosryyeHneM METAJJIOB METAJJIOTEPMUYECKHAM METOI0OM.
Jns  ombiTa OepyT 5 T CyXHX HW3MEJIBYCHHBIX OKCHIIOB
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(BeicymmBanue mpousBoautTcs mnpu 200-300°C). Maccy amoMuHUS
PaCCUMUTHIBAIOT B COOTBETCTBUU C YPABHEHUEM PEAKIIUH.

CocTaB cMmecu:

1) 37% Fe,03 + 63% Cr,03;

2) 55% Mn304 + 45% Fe,0s;

BemiecTtBa oTBemmBaT Ha Becax ¢ TouHocThio g0 0,01 T
THIATEJIbHO MEPEMEIIMBAIOT U TEPECHINAT B TUTrElb. Bepx IIUXTHI
3aChINAIOT 3a)KUTATEIIbHOM CMECBhI0, KOTOPYKO COCTAaBISIIOT U3 2,25
Mac.4. KaJIM€BOW CeauTpbl U | Mac.4. TMOpOIIKa aJTIOMHUHUS.
3aXuraTelbHyI0 CMECh ITEPEMEIINBAIOT U IEPETUPAIOT B CTYIIKE.

Cmech 3aKUTaeTcsl OT JICHThl MarHusi, KOTOPYO MPeABAPUTEIHLHO
TOTOBST MPUKJIEMBAasi MarHWEBbIN MOPOIIOK K (PUIBTPOBAJILHOU OyMare.
Peakiiuss MpoXoauT € CWIBHBIM pa30pachiBAaHUEM paCKaJICHHBIX
JacTUYEK, I03TOMY €€ TpOBOAST B BHITsDKHOM Imkady. Ilocre
OXJIQXKJICHUSI TUIJISI BBIHUMAIOT OOpa30BaBIIUICS KOPOJIEK MeETasla.
PaccuuThIBatOT BBIXOM MPOJIYKTA.

KoumponvHuvie 6onpocul:

1. Ceipbe AJ1s1 JOMEHHOM MJIaBKU U €T0 MOJATOTOBKA.

2. OU3MKO-XUMHUYECKHE MPOILIECCHI, MPOTEKAIONIUE TMPHU IJIaBKe
YyTyHa.

3. HayrnepoxuBanue, nuiakooOpa3oBaHUE U JIPYTHE MPOILIECCHI
IJIaBKU YyTyHa.

4. Ceipbe sl BBIIJIABKA CTaJId M €ro MOJATOTOBKA K IJIaBKE.
CocTaB IIMXTHI.

5. OU3UKO-XUMHUYECKHE TMPOLECCHI, MNPOUCXOMAIINE  IPU
BBITIJIABKE CTAJId B MAPTEHOBCKOM IEUH.

6. Bpruucioure pacxon pyabl ais BeiiaBku 1000 kr 4dyrysa,
MaccoBas JIoJs Jkene3a B KOTopoM 93% ¢ HCMOIb30BaHUEM: Q)
MarHeTura, B KotopoM 25% myctoi mopojsbl; 0) reMaruTa, B KOTOPOM
27% mycToil mopojbl; B) TUMOHHUTA, B KOTopoM 30% mycTol mopossbl;
r) retuta 2Fe,03*2H,0, B koTopoM 29% mycToil mOpOJbI; 1) cCUaepura
FeCOs, B koTopoMm 32% myctoi moposasl. [Ipu pacuerax mpuHsATH BO
BHMMAaHHE, 4YTO BO BCEX CiydyasX U3 Pyabl B 4yryH mnepexoauT 97%
xenesa (1o Macce).

7. CKOJIBKO 4yr'yHa, B cocTaBe KoToporo 92% xenesa (mo macce),
MOYKHO TOJIYYUTh W3 OKATBIIIEH, KOTOPHIE MPOU3BOIUT B TeueHue 30
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OHeW ycTtaHoBka MomHocThi0 2500 1/cyT. MaccoBas gona Fe;O, B
okarbiax 85%, a B uyryH nepexoaut 98% xenes3a (mo macce).

JlabopaTopHas pa6ora Ne 6.
AHAaJIN3 TBEPAOT0 H KUJAKOI0 TOMJINBA

eab padoThI:

1. TIlpoBectn aHanu3 TBEPAOrO TOIUIMBA HAa COJAEP’KAHHE
OTAEIbHBIX KOMIIOHEHTOB.

2. TlpoBecTn aHanmM3 JKUAKOTO TOIUIMBA HAa COACpKAHUE
OTAEIbHBIX KOMIIOHEHTOB.

MarepuajibHoe o0ecnedyeHue: CyIIWIbHBIN 1Kad; MydeapHas
neyb;, aHAJIMTUYECKUE BEChI; CTyMKa; OIOKC; CHUTO; HAOOp CTEKJISHHOM
MOCYAbI I IEPETOHKH,; TEPMOMETD.

Xoxa padorsbI:

1. OnpenesieHne BJIAKHOCTH TBEPAOI0 TOIJIMBA.

KameHHbII yroyib U3MeIbYaIOT B CTYNKE U IpocenBatoT. bepyr 1-
2 T TOIUIMBA W TOMEIIAIOT B NPEABAPUTEIBHO B3BEIICHHBIN OOKC,
pacrpenensoT TOIJIMBO POBHBIM CJIOEM M BbICyIIMBalOT mpu 102-
105°C okom0 2 4 A0 TOCTOSIHHOW MaccChl. BBICYIIEHHOE TOILIUBO
BBIHUMAIOT U3 CYIIWIBHOTO IKada, 3aKpbIBAlOT OIOKC KPBIMIKON U
oxnaxnaator. Ilocie storo Orokc B3BemmuBalT. CojaepkaHue Biaru
paccuuTbiBaeTcs o gopmyie B %o:

w = m*100/m;,
1€ M¢ - HABECKa TOIJIUBA, T.

[locme  mepBoro  ompeAeiacHuss  MPOBOAAT  MOBTOPHOE
npocyiuBanue npu 104-105°C B teuenue 30 muH. [ToTeps B macce He
nokHa npesblmath 0,01 r. BeicylmmBanue moBTOpSAIOT A0 TEX MOP,
noka yobLIs B Macce okaxercsa Menblne 0,01 r. PesynbTaTel 0ohopMUTH
B Ta0JuIIE.
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Tabauna 6. OnpenesieHue BJAKHOCTH TBEPAOTr0 TOILIMBA

Macca HaBecku
TOILIMBA, T

Macca HaBecku
IOCJIE
BBICYIIIMBAHHUS, T

YObLIb B
Macce, T

Biaxxaoctb, %

2. OnpenesieHue KOJUYECTBA JeTy4YMX BellleCTB B TOIIMBE.

HaBecky wu3MenmpueHHOro TBEPAOrO TOILUIMBA Maccod 1 T
IIOMEIIAIOT B CYXOHW, MPEIBAPUTEILHO B3BEUICHHBIM TUTEJb. THUTEIb
3aKpBIBAIOT KPBIMIKOW W MOMEHMAloT B MyQelbHYI0 Tedb IIpU
temneparype 850°C. Turenb BbIIEpKUBaKOT B nieund 7/ MuH. [Ipu satom
MPOMCXOIUT YAAJCHUE BJIATM W JIETYYHWX BENIECTB. 3aT€M THUTENb

BBIHUMAKOT HW OXJIAXKIAKOT Ha BO3IAYXC.

OxnaxaeHHbli THUTEIb

B3BCHIMBAOT W KOJIHWYCCTBO JICTYYHUX BCHICCTB PACCUHUTBIBAIOT IIO

bopmyse:

@(.16) =

(m, —m, —m;}-100

m,

rje M; - Macca HaBECKHU TOILINBA, T;
M, - Macca HaBECKH NOCJIE NMPOKAJIUBaHMUs, T;
M3 - Macca BJaru B TOIIUBE, T.
KomnuectBo Bnarm BhIUMCHSETCH,
coJiep>kaHus Biary B yrie. PesyiabTatsl 0opMUTh B TaOIMIIE.
Taoauna 7. OnpeneseHue JieTy4ux BelleCTB B TOIJINBE

HCXO0OdA M3 IIPOLHCHTHOI'O

Hagecka
TOILJIMBA, T

VObLIb B
Macce, T

BiaxHOCTB,
r

KoianuecTtBO
JIETYy4YUX
BEIIECTB, T

KomnuecTBO
JETYYUX
BeIIeCTB, %

3. OnpenesieHue 301bHOCTH TBEPAOT0 TOIJINBA.
B npenBapuTenbHO NMPOKaJICHHBINM W B3BEIICHHBIN (ap(opoBbIii
TUTEIb WM JIOJOYKY OTBEIIMBAIOT 1-2 T TOIUIMBA U TOMEIIAIOT B
mydenbHyo nedb. HarpesatoT turens 1 u mpu 800°C. Ilocme storo
TUTENIh BBIHUMAIOT W3 MEYM, OXJIAXKIAIOT U B3BEUIMBAIOT. 30JbHOCTH
paccuMThIBaeTCs M0 (popmyiie:

w(2) =

m-100

m,
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rae M - Macca 30J1bHOTO OCTaTKa, T;

M; - Macca TOIUIUBA, T.

Jlnsi pOBEpPKU MPAaBUIBHOTO OMNPENEIIEHHUS 30JbHOCTH TOILIMBA
TUTENb C 30JbHBIM OCTAaTKOM MOXHO €IlI€ pa3 MpOKaluTb. Mexay
IBYMsI OIIPEACICHUSIMA pa3HULAa Macce He JoipkHa mpessimath 0,001 T.
Pe3ynbTaThl 0pOpMUTH B TAOIHIIE.

Tab6auna 8. Onpenesenne 30JbHOCTH TBEPAOT0 TOILJIUBA
Macca TonjmBa, r Macca 305bl, T 30J1bHOCTB, %0

4. OnpenesieHue GpakuMOHHOIO COCTaBa HeTH.

CobpaTh yCTaHOBKY 110 CXeMe, H300pakeHHOM Ha pUCyHKE 1.

1- xon6a Bropua ¢ TepMoMeTpOM; 2 - XOJOAUIbHUK;
3 - aJUI0HXK; 4 - MPUEMHUK
Pucynok 1. Cxema ycTaHOBKH

OtMepuTh 25 M1 HepTH, BIUTH €€ Yepe3 BOPOHKY B IMEPETOHHYIO
KOJO0y U 3akpbiTh KOOy mnpoOkoil c Tepmomerpom Ha 300°C.
HarpeBaror kos0y B KonOoHarpeBatene. OTMedaroT TeMIIEpaTypy
Hayajga MEpPEeroHKH, T.€. Ty TeMIepaTypy, NpU KOTOPOM CTEKyT B
NPUEMHHUK MEPBBIE KaIuiM qucTuiisATa. [leperonky Beay co CKOpOCThIO
1 xarma B 1 cex. Korga Temmneparypa B MeperoHHON KOJ0€ JOCTUTHET
170°C, 3anuceiBatoT o0beM oOpa3oBaBielcss OCH3WHOBOW (Ppakiuu.
[Iponomxasi HarpeBaHUE MEPETOHHON KOJI0bI, COOMPAIOT JIUTPOMHOBYIO
dpakmuro (170-230°C), 3aTtem - razoieByto (230-300°C). OcraTtok B
Koj0e mpeacTaBisier coboi MaszyT. Ha ocHOBaHWM MOJMy4EHHBIX
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JAHHBIX BBIYUCIAIOT (PAKIUOHHBIM COCTaB HEPTH B MPOLICHTAX.
PesynbTaThl ohopMuth B Tabmmie 9.
Taduuua 9. PpakuMoOHHBIN cOcTaB HePTH
Opaknus O0beM, M DpakMOHHBIN cOCTaB, %

Hedtb

beH3uH

JIurpoun

1 a30i1p

Masyt

Konmponvuwie sonpocwi.

1. Tlpu cyxoii neperonke apeBecunbl U3 6epesnl npu 450-500°C B
CpelHeM ToJiydaercs apeBecHoro yrisa 32%, raza 14%, cmonsl 16%,
BOJIbI 28%, yKCyCHOU KUCHOTHI 7%, MeTriioBoro criupta 1,6%, anerona
0,9%. I'az conepxut 46% nuokcuaa yriaepoaa, 33% okcuaa yriepoja,
17% wmetana, 2% »stunena u 2% Bogopoaa. OnpenenuTb, CKOJIBKO
MOJTy4yaeTCsl HEOPraHUYECKUX W OPTAaHWYECKHX BEIECTB U3 OJHOMU
TOHHBI O€pe30BOil ApeBecuHbI (B %).

2. lTloyemy mpu TOBBIIIEHUU TEMIEPaTypbl CYXOW MEPErOHKHU
KOJIMYECTBO OPraHUYECKUX BEIIECTB M JUOKCHJA yrjepoda B
MPOJAYKTaX MEPErOHKHW YMEHBIIAETCA, & KOJUYECTBO OKCHJIa yIiIepojaa
¥ BOJIOPO/JIa YBEIUYUBAECTCS ?

3. Ilpu rasudpuxkanuv TBEPAOro TOILUIMBA NPU HOPMAJIHLHOM
naBiieHUn oOpaszyercsi okojo 2,7% wMeraHa, a npu 20 aTMm. ero
obpasyercs 22,2%. Uem 310 00BsICHACTCS?
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JlaGopaTopHasi pabGora Ne 7,
IlosryyeHre MUHEPAJIbHBIX Y100peHU

[lesnb pa®OTHI:

1. Tlonyuyuth aMMHAYHYHO CEIUTPY B KPUCTAUIMYECKOM BHUJIE,
OINPENEIUTh €€ BBIXOJ MO a30THOM KHUCJIOTE U COAECPKAHUE B HEU
aMMOHMUMHOTO a30Ta.

2. Ilonyunth cynabdar aMMOHHS B KPHCTAUIMYECKOM BHJIE,
ONPENEIUTh €r0 BBIXOJ MO CEPHOM KHUCIOTE U COACP)KAHUE B HEM
aMMOHMMHOTO a30Ta.

MarepuajbHoe o0ecreyeHue: KOJ0OHarpeBaTeb,
ANEKTPOIUIMTKA, TEPMOMETpP, KamelbHas BOpPOHKa, Kojba Bropia,
(dapdopoBas daimika, caTypaTop, KpPHUCTALUIM3ATOP, AHAJIUTHYECKUE
Bechl, BopoHka broxHepa ¢ konboi bynsena, Hacoc KamoBckoro.

Xoa padoThI:

1. ITosrydyeHre aAMMHUAYHOM CEJIUTPHI

AMMHayHas cenuTpa nojaydaercs nyrem Helrpanuzanuu 50-60%-
HOT'O PacTBOpa a30THOM KUCJIOTHI ra3000pa3HbIM aMMHUAKOM.

HN03 + NH3 AN NH4N03 + Q

B OpOMBIIUIEHHOCTH TEIUVIOTY PEAKIMU HUCHOJIB3YIOT IS
UCIIAapEHUS BOJbl U KOHUEHTPUPOBAHUSI aMMUAYHOU CEITUTPHI.

AMMHAYHYIO  CEIUTPY MOXKHO  TMOJY4YUTh B  Ipuodope,
peACTaBICHHOM Ha PUCYHKE 2.

Ilepen HavamoM pabOThl MPOBEPAIOT KOHLEHTPALMIO a30THOM
KUCIIOTEI, W amvuaka. Ona noipbkHa OBITh 48-60% nns a3oTHOM
KHUCJIOTBI U HE MeHee 25% il pacTBOpa aMMHaKa.

[locne sToro mo 3agaHuio mpenojasBarens 15-20 mMi a30THOM
KHCJIOTHI HaJWBAIOT B KaleJlbHYI0 BOPOHKY, a B KojiOy Bropma 75-100
M pactBopa ammuaka. KonOy Bropma 3akpbiBaloT NpoOKoON u
HarpeBaroT Ha KojOoHarpeBatene. [locime Toro kak aMMuak HauyWHAET
MOCTYyMaTh B HEUTpaAIU3aTOP, OTKPHIBAIOT KpaH KarneJIbHOW BOPOHKU U
MEJJIEHHO, TI0 KaIulsiM MPOIYCKAalOT 4Yepe3 HEeUTpaau3aTop a30THYIO
KHUCJIOTY.
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1 - Boponka ¢ HNO3; 2 — nepexoanuk, 3 — peakrop, 4 — kpaH,
5 - bapdoposas yamika, 6 -xonda Bropua ¢ NHzoun,
7 - xonOboHarpeBaTeb
PucyHnok 2. Cxema yCTAHOBKH

OOpazytomiasicss B BHjae 0€Ioro TyMaHa aMMmHuayHas CenuTpa
KOHJICHCUPYETCS U HEMPEPBIBHO CTEKAET B HUKHIOK YacCTh PEAKTOpA H
OTTYJla B OTJEJIbHO B3BEIICHHYIO (DapPOopoBYyIO HallIKYy.

3aKOHUYMB NPUIMBATh KHCIOTY, 3aKPhIBAIOT KpaH KamlelbHOU
BOPOHKH Y MPOJOJIKAIOT €II€ HECKOJBKO MUHYT IMPOMYCKAaTh aMMUAK.
3aTeM NOpOBEPAIOT  pacTBOpa aMMHAYHOW CEIUTPhI JIAaKMYCOBOU
Oymaxkkoil. Ecimm pacTBOp HMEET KHUCIYK pEaKLHI0, TO €ro
NEPEIMBAOT B  KAIlCJIbHYH0 BOPOHKY M  IPOMYCKAKOT Yepe3
HEUTpAJIU3aTOpP, HE MOpeKpalias IoJadyy aMMHuaka. OTy ONEpaluio
OCYIIECTBJISIIOT 10 MOSIBJIEHUS IIEIIOYHOW PEAKIIMU PACTBOPA

[Tocne 3TOro mpekpamarT nojayy aMMHaka u3 kosiobl Bropra,
OMOJIACKMBAIOT BOPOHKY 3-4 pa3za MOpHUsIMU IUCTUIUIMPOBAHHON BOJBI
0 5 MJI ¥ IPOMBIBAKOT 3TUMH MOPLUAMHU HeUTpanuszaTop. [IpombeiBHbIE
BOJIbI TMPUCOCAUHSAOT K PACTBOPY aMMHAYHOW CEJIUTPBI U CTaBAT
dapdopoByro Halliky C pacTBOpOM Ha MecuaHyr OaHro. [lomemuBas
pPacTBOp CTEKJISTHHOM MaJOuKOM, ymapuBarOT €ro 10 MOSIBICHUS OCNbIX
naposB, Temreparypa npu 3toM gocturaet 433K. [locne oxnaxaeHus u
KPUCTAJUIM3AIMA aMMHUAYHOW CEJIUTPhl B3BEIIMBAIOT YalIKy W,
BBICUMTAB MAacCCy IIOJIYYCHHOM CEJIUTPhI, OINPEHCISIOT €€ BBIXOJ B
MPOLIEHTAX, OT KOJIMYECTBA B3TOW A30THOM KUCJIOTHL.
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2. lloryyeHnue cyab(para aMMOHUS.
Cynbdar  aMMOHHUST  MOXKHO  TOJYYUTh B mOpuoOOpeE,
peACTaBIEHHOM Ha PUCYHKE 3.

e i -
1 — catyparop, 2 - kon6a Bropua ¢ NHzyo,
3 - CIUPTOBKA
Pucynok 3. Cxema yCTAaHOBKH

CobpaB npudop no cxeme 3, ormepbTe 20 M 75%-HOro pactBopa
CEepHOU KUCIOTHI B catypotop. B konOy Bropua naneiite 100 mu 25%-
HOT'O pacTBOpa aMMHaKa.

3akpoiTe KoJOy MpOOKOM UM OCTOPOXKHO HarpeuTe, AoBEIs
amMmMmuak 1o kuneHus. [Iporiecc BeayT MO MOTYyYEHHUS CIA0OKHCIOIO
pacTBOpa W BBIJICJICHUS KPUCTAUIOB cCylibdaTta amMMmoHus. HcmbiTas
pacTBOp Ha KHUCJIOTHOCTb, OT(UIBTPYWTE BBIMABIINE KPUCTAIIbI
cylbdaTa aMMOHUS, IPOMOTe 2-3 pa3a XOJIOJIHON NUCTUILIMPOBAHHOM
BOJIOM, niepeHecute B ¢hapdopoByrO YallIKy U BBICYIIUTE B CYIIUIBHOM
mKady 70 TOCTOSHHOrO Beca. BbicuuTaB Maccy MOJYYEHHOIO
cylbdaTa aMMOHUS, OMPEIETSAIOT €ro BBIXOJ B MPOIEHTAX, UCXOMIs U3
KOJINYECTBA B3ITOM CEPHOM KUCIIOTHI.

Konmponvnvie eonpochwt.

1. Kakue azotHeie u d¢ochopusie Bbl 3Haere? CocTaBbTe
YpaBHEHHUS pEaKIMi UX mojydeHus. /[ yero pacTeHUsIM HEOOXOIUMBI
a3oT, ochop u xanuii?

2. PaccuuraiiTe Maccy cyibdara aMMOHHUS, KOTOPBIH CieayeT
B35ITh, YTOOBI BHECTH B MIOYBY Ha TUIOIIAIb 5 ra a30T maccoit 2 T. Kakas
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Macca yaoOpeHusl JOJDKHA MONacTh Ha KaXIblil KBAJpaTHBIA METP
ITOYBBI?

3. MaccoBas nons okcuna docdopa (V) B cynepdocdare paBHa
20%. Omnpenenute Maccy yaoOpeHHs, KOTOPYHO HaJI0 BHECTH IO
IJI0JIOBOE JAEPEBO, €CIIN VISl Er0 HOPMAJIBLHOIO pa3BuTus Tpedyercs 15,5

r ¢ocdopa.

JlabopaTopHas pa6ora Ne 8.
IMosryyeHHe ¥ aHAJIN3 CEPHUCTOT0 HATPHS

eab padoThI:

1. O3HakomyieHHUE C TPOU3BOACTBOM CEPHHUCTOTO HATPUSI U €ro
CBOMCTBaMHM.

2. IlomydyeHue CepHUCTOrO HATpHUs B JIAOOPATOPHBIX YCIOBUSX,
€ro aHaJIN3 U COCTABJICHUE MaTEepUAJIbHOrO OaiaHca mpoiecca.

CepHHUCTBIN HATpUH TPUMEHSAECTCS B  AHWJIMHO-KPACOYHOM
IPOMBIIIJIEHHOCTH JJI MPOU3BOJICTBA CEPHUCTBIX KpacHUTENeH, psaa
HNOJIYIPOAYKTOB M B TEKCTUJIHLHOM MPOMBIIIJIEHHOCTH B KauyeCTBE
BOCCTAHOBJICHUS (KpallleHUE CEPHUCTBIMU KPACUTEISIMU), a TaKKe B
KOXX€BEHHOM, XUMHUYECKOW MPOMBIIUICHHOCTH JJIl  IMOJY4YEHUs
nonucynbbuaos, cyaspruapuaa Hatpus (NaHS), Tnocynsdara HaTpus
u Jp.

CepHUCTBI HATpPUN MOJYy4alOT BOCCTAaHOBJIEHUEM CyJibdaTa
HaTpusi. BoccTaHOBJIEHHME MOXET MPOTEKATh MOJ JECHCTBUEM YT WIH
ra3oB: BOJAOPO/Ia U OKUCH YTJIEpO/a.

Na,SO, + 2C — Na,S + 2CO,
Na,SO, + 4H, — Na,S + 4H,0
Na,SO, +4CO — Na,S +4CO,

OCHOBHBIM MPOMBIIIJIEHHBIM METOAOM TMOJYYEHHUSI CEPHUCTOIO
HATpUsl SIBJSETCA BOCCTAHOBJICHHE CyJb(aTa HATpus Majao30JIbHBIM
KaMeHHBIM yriieM. KOMIOHEHTHI 307161 MOTYT 00pa30BBIBATh C HATPUEM
HEPACTBOPHUMBIE B BOJE CHIMKAThI U TEM CaMbIM CHUXKAThb BBIXOJ
CEPHUCTOIO HATPHSI.
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B npucyrctBum Bilaru, BHOCUMOM C YIJIEM, YacTb CEPHUCTOIO
HaTpus, pearupys € YIJIEKUMCIOTOW, MOXET IPEeBpallaTbCsi B COMY.
Briaensromuiics mpu 3ToM cepoBOAOPO OKUCIAETCS KUCIOPOIOM, YTO
TaK)K€ MOXKET CHU3UTD BBIXO/,.

Na,S + H,O + CO, — Na,S + H,S
2H,S + 30, — 2H,0 + 2SO0,

BoccranoBnenue cynbdata HATpusi yrieM OCYILECTBISETCA B
MEXaHUYECKUX Ie4Yax MEPUOJUYECKOr0 WJIM HENPEPHIBHOTO JEHCTBHUS.
ChIppeM CIYKUT XOpOIIO H3MEJIbYEHHAs IIUXTa, COCTOAIIAs U3
cynbdara HaTpus W yras B oTHomeHuu 1:0,3-0,4. M3 mosydeHHOTO
miaBa TIOCJI€ OXJaXACHUS W  JPOOJICHHS  M3BIIEKAIOT  BOJOU
(BBIILIEJIAYMBAIOT) CEPHUCTHIM HaTpUid. PacTBOpHI Mociie OTCTauBaHUS U
JEKaHTallMM  ynapuBarOT npu  temmeparype  175-185°C  mo
KOHIIEHTPAIIMN CEPHUCTOTO HATpHsl HEe MeHee 62,5%. ['0ToBbBIN MPOIYKT
B BHUJI€ pacIljiaBa CIMBAIOT B Xkeye3Hble Oapadanbl (eMkocThio 160-200
KT'), KOTOpbIE 3amanBaloT. BeIxoa cepHUCTOro HaTpusi cocTaBisieT 80-
85% TeopeTndecKoro.

MarepuajabHoe ol0ecrneveHmue: aHAJTUTUYECKUE BECHI,
dapdopoBas ctynka ¢ nectukom, dhappopoBsiil TUreNb, GaphopoBbIi
CTaKaH, TUrENbHBIE WML, MydenbHas Ie4yb, H3JIEKTPOIUIUTKA,
CYIIWJIbHBIA 1IKad), TEpMOMETP, HAOOP CTEKISIHHOW MOCY[bI, BOPOHKA
broxnepa ¢ kosboit bynsena, Hacoc KamoBckoro.

Xoa padoThI:

1. IToy4yeHne cepucTOro HATPHs.

HaBecky cynbdata HaTpusi W HaBECKy YIS (KOJIMYECTBO
onpenensieT MpernojiaBaTeNb) TIIATEIBHO U3MENIbYAIOT B  CTYIIKE,
nepeMenIuBaloT M mnoMemarT B (apdoposbiit Turens. Ilocnennuii
3aKPBIBAIOT CBEPXY B3BEIICHHBIM acOECTOBBIM KPYKKOM M 3aCHINAIOT
CBEpXY TOHKHUM CIIOEM B3BelIeHHOro necka (10r).

Turens (Ipy MOMOIIY TUTEIBHBIX IIUIIIOB) CTaBAT B My(eIbHYIO
neyb NnpeaBapuTenbHo Harperyro Ao temmeparypsl 800-900°C u 3atem
npouecc BeayT mnpu 3tod Temmeparype B TeueHue 40 munyt. Ilo
OKOHYaHUW BOCCTAHOBJICHUSI TUTEJb BHIHUMAIOT W3 MEUM, OXJIAKIAIOT
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no temmnepatypbl 30-40°C u omyckaroT B (dapdopoBblii cTakaH, B
KoTopbli  Hamuto 300 M JAUCTWUIMPOBAHHOM  BOJBI A
BBIIIEIAYNBAHNUS 11JIABa.

Bony BMecTe ¢ MJIaBOM M THUIJIEM HArpeBarOT Ha 3JIEKTPOILUIUTKE
20-30 MUHYT U1 TIOJTHOTO PacTBOPEHUSI CEPHUCTOrO HaTpusi. PactBop
¢unpTpytoT B KoJOy byH3eHa ¢ moMompi0 Hacoca  4depes
OpeABAPUTEIBHO B3BEIIEHHBIN (UiIbTp. Bech HepacTBOpUMBINA OcagoK
U3 CTaKaHa MEePEeHOCAT Ha (UIBTP C MOMOIIBIO JAPYroro B3BEUIEHHOIO
¢unapTpa W TPOMBIBAIOT HEOONBIIMMHU TOPLUMSAMU TOpAYEHd BOJIbI,
KOTOPYIO MPUOABISIIOT K OCHOBHOMY MAaTOYHUKY. DUIBTpAT NEPEBOAIT
B MEpHYIO KOJ0y, OXJaXJarT, AOJUMBAIOT BOJOM [0 METKU U
THIATENBHO MEPEMEIINBAIOT.

B  nmomyyeHHOM pacTBOpe  ONPENEHSOT  KOJUYECTBEHHOE
COJIepKaHUE CEPHUCTOrO HATPHSI.

Ocanok BMecTe ¢ GuabTpaMu noMemaroT B papPopoByto yalky u
BBICYIIMBAIOT B cymuiabHOM Mikady npu temneparype 110-120°C,
B3BelIMBAtOT. OnpenenstoT Maccy OCTaTKa U HaXOAST KOJIMYECTBO HE
npopearupoBaBiliero yrias (3a BbIYETOM Macc (QuiIbTpPoB, acOecTa,
1ecKa).

2. KoinyecTBeHHOE omnpeae/ieHue CEPHUCTOrO HATPHS.

KonnuecTBeHHOE OIpEEIEHHEe CEPHUCTOTO HATPUSI OCHOBAHO Ha
€ro B3aUMOJCUCTBUU C H3OBITOYHBIM KOJMYECTBOM THUTPOBAHHOTO
pacTBOpa Homa M OOpaTHOM THUTPOBAaHUEM IIOCIEAHETO PaCTBOPOM
TUOCYJIb(aTa HATPUSI.

B kon0y na 500 mu HanuBaroT nunetrkoit 25 mia 0,1 H pacTBOpa
rona, 20 mi ykcycHou KucioThl (20%-Hoit) u godasisitoT 200-250 ma
JUCTWJUIMPOBAHHOM BOJBL. 3aT€M MEUIEHHO MPWIMBAKOT 5 M
UCIBITYEMOTO pacTBopa (IPUTOTOBJIEHHOIO B MEPHOW KOJOE Kak
yKkazaHo Bbiiie). Konly 3akpbIBalOT MPOOKOH, U CONEPKUMOE XOPOIIO
NEPEMELIUBALOT.

[Ipu 3TOM NPOUCXOAAT CIEAYIOIINE ITPOLECCHI:

2CH3COOH + Nazs - 2CH3COON3. + HzS
st + |2 — 2HI+ S

N30biTOK #ioma oTtuTpoBbiBatoT 0,1 H THOCyIb(paTOM HATpus B
MPUCYTCTBUU Kpaxmalia, KOTOPBIM 100aBIATh B KOHIIE TUTPOBAHUS (TIpH
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U3MEHEHUH OKPACKU COACPKUMOIO KOJOBI JI0 CBETIO-KEITOrO).
[IpoBoasT ABa mapamienbHBIX omnpeaeneHus. OTHOBPEMEHHO B TEX JKe
YCIIOBHUSX IPOBOASAT KOHTPOJIBHBIM OMNBIT, IPUYEM BMECTO pPacTBOpa
CEPHHCTOT0 HATPUsl OEPYT TaKOE K€ KOJIMUECTBO BOJIBI.

KomnuectBo Na,S B (T) BeraucsieTcst o opmysie:

_E*VikM -V,)*H
1000* n

Q

rae E — 5KBUBAJIEHT CEPHUCTOIO HATPHs, paBHbIA /8:2=39,
Vk — 00beM MepHO# KOJIOBI, M1,
V1 — 4mucio M TUOCYJb(aTa HATPUs, MOLIEAIIEr0 Ha TUTPOBAHKE
B KOHTPOJIbHOM OTIBITE,
V, — yucno mu thocyib(dara HATpus, MOUIEAIIEe HA TUTPOBAHKE
UCIIBITYEMOTO pacTBOpPA,
H — HOPMaJIbHOCTb THOCYJIb(paTa HATPUS,
1 — 00bEM pPacTBOpPa, B3SITOTO HA TUTPOBAHUE, MII.

3. PacyeT BbIX0/1a MPOAYKTOB

1)  PaccuMTHIBaIOT TEOPETUYECCKUI BBIXOJ CEPHUCTOTO HATpPHs
Ha OCHOBAHUHU B35TOTO KOJIMUECTBA CyJib(aTa HATPUS U €ro aHaJIN3a.

2) 3Had KOJIMYECTBO IMPAKTHYECCKH IOJYyYEHHOTO CEPHUCTOTO
HATpUsi HA OCHOBAaHWM JAHHBIX aHajdu3a pPaCcCUUTHIBAIOT CTEIMEHb
npeBpalnieHus (KOHBEPCHUIO) UCXOIHBIX PEareHTOB.

4. CocTraBiieHHe MATEePHAJILHOI0 0ajlaHca

Martepuanpubiii  O0amaHc BeIpakaroT B Buae Tadbmumsl 10,
COCTOSIIIIEN W3 JBYX YaCTEW: NPUXOJHOM — IJIsi BBEACHHS BELIECTB U
PACXOJIHOM - JJ1s TTOJIYYEHHBIX BEIIECTB U MOTEPD.

KoJm4ecTBO yIJIE€KMCIOro ra3a IPUHAMAOT Ha OCHOBaHUM
CTEXMOMETPHUUECKOT0 pacyeTa, COrIaCHO OCHOBHOW PEAKIUM CUHTE3a C
Y9eTOM  KOJWYeCTBa  OOpa30BaBIIETOCS  CEPHUCTOIO  HATpHSL.
Heob6xoamMo ydecTh, 4TO 9acTh yIJIS CTOpaeT.

KonmuuectBO  HE  mpopearupoBaBmIeTO  cyibdara  HaTpus
ONpEeNENaOT MO Pa3HOCTH B3SATOrO JUISl PEAKIMK BEIIeCTBA H
MU3PaCXOJOBAHHOIO, COIJIACHO KOJHMYECTBY ITOJYYEHHOIO CEPHHUCTOTO
HaTpusl.
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Tao6auua 10. MarepuajbHbIH 0aJIaHC MPoOIECca

ITpuxon

Pacxon

HaumMmeHnoBaHue

MOJIb

HaumMmenoBanue

MOJIb

1.Cynbdat Hatpus
2.Y101b
3.Ilecok

4.Acbect
5.®unpTphl

1.CepHucTsblii
HaTpUM
2.YTHeKucIbIi ra3
(mo pacuery)
3.Yrekucnblii ras
(mpu cropaHuu
YTJIs1)

4 . HenpopearupoBan
Ui cynbdat
HaTpus (1o
pacuery)
5.Henpoperupoas
AN YTOJIb
6.MuHepanbHbIN
ocTaTok (acoecr,
MIECOK)

7. OUIBTPHI
8.Heygs3ka
Oaytanca

Utoro:

Htoro:

Konmponvnvie sonpocut:
1. Hcnonb3oBaHHME CEPHUCTOTO HATPUS B TEKCTUIBHOMN
XUMHYECKOW MPOMBIIIJIEHHOCTH.
2. OcHOBHBIE CIIOCOOBI MOTYUYEHUS CEPHUCTOTO HATPHUSI.

3. CreneHb mnNpeBpallleHUs] HCXOAHBIX PEAareHTOB B I1IE€JIEBOM

NPOAYKT, KOHBEPCHS.
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