TEMA: 3acTocyBaHHS MeTaJIiB Ta IXHIX CILIABIB.

HaiinowmpeHiwi meTanu Ta ixHi cnnaeu. Metann — pe4yoBMHM, WO HABYU LUMPOKOro
3acToCyBaHHSA B MPOMUCNOBOCTI U TEXHIUi 3aBASKM CBOIM YHiKallbHUM BJ1IaCTUBOCTAM,
3YMOBEHNM TXHbOIO 6YA0BOI0. 3aN€XHO Bif BNaCTUBOCTEN, AeSAKi 3 HUX BUKOPUCTOBYHOTb
MeHLUe, a 6e3 AesKUX HEMOXXJIMBUIA PO3BUTOK €KOHOMIKU KpaiHu.

JIy>kHi MeTanu HaTpii Ta Kanin, Aki Jo6yBatoTb €/1eKTPONi30M po3nnaBsiB Conen, nyris abo
OKCUAIB LUNX MeTaniyHNX eNnemMeHTiB, He3BaXkatoum Ha IXHIKO BUCOKY aKTUBHICTb, OTpUManu
NPOMMCIIOBE 3aCTOCYBaHHSA B Pi3HUX ranyssax. MeTanivyHi HaTpin Ta Kanin 3acToCOBYHOTb SIK
KaTanisaTopu nig 4yac CUHTe3y OpraHiYHUX CNosyK, 30KpemMa CUHTETUYHOrO Kay4dykKy. 3a
JOMOMOroK HaTPiKO B MeTasnyprinHin NpOMMUCNOBOCTI BiAHOBMIOKOTb KOJIbOPOBI MeTanu,
Hanpuknag TuTaH. PiBHAHHSA peakuil:

TiCl, + 4Na = Ti + 4NaCl.
Kpim TOro, HaTpin BUKOPUCTOBYIOTb Y AAEPHUX peakTopax K TENOHOCIN.

JiTin 3acTocoBytOTb y PoTOENEMEHTAX 3aBASKM 34aTHOCTI MEpPETBOPOBATUCA Ha MO3UTUBHO
3apsgyKeHi NOHM Nif Yac Noro OCBITNEHHS.

Kanbuin, siK i HaTpil, 3aCTOCOBYHOTb Y MeTanyprii ans o6yBaHHA BaXKKOBiAHOBIFOBAHUX
MeTaniB, Hanpuknag XpomMy 3 KMOro okCuay:

Cr,0,+ 3Ca =2Cr + 3Ca0.

Llern meTan BUKOPUCTOBYHOTb AJ151 BUTOTOBJIEHHS CMlaBiB. Ha OCHOBI CBUHLIO 3 f,06aBKOKO
KanbLito obyBatoTb CNaB, AKMM 3annBatoTb MiALWNMHUKK 3aNi3HUYHUX BaroHiB.

ANOMIHIN 3aBAAKKN MOrO BNACTUBOCTSAM: JIErKOCTI, NJ1IaCTUYHOCTI, €1eKTPO- 1
TENAONpPOBIAHOCTI Ta MiLHOCTI, HabyB Ay>Xe LUMPOKOro 3acTocyBaHHs (puc. 49).
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Puc. 49. Cxema 3acTocyBaHHS anioMiHito

CnnaBu — Ue cUcTeMM, yTBOPEHi 3 BOX ab0 6iNblue KOMMOHeHTIB (MeTaniB 3 MeTanamum abo
MeTanie 3 Hemetanamu). OCHOBOIO A1 BUTOTOBJIEHHS CMJ1aBiB € 3aNi30 ¥ aftoMiHiii, XpoM i
Mifib, MarHin Ta TUTaH. 3 HemeTasniB — 60p, KPEMHIN Ta ByrneLb. € TaKOX CrjiaBu PO34YmHM,
crniaBu MexaHiyHi CyMilli 1 cnna.un, y AKUX PeYOBUHN pearyroTb 0fHa 3 OAHOK 3 YTBOPEHHAM
iHTepMeTanigis.

CnnaBu pO34YMHU YTBOPHOKOTb MOAIOHI 3a BNaCTUBOCTAMM peYOBUHU. Pi3Hi 3a XiMiYHUMM
BNacTUBOCTSMU MeTasin YyTBOPHOKOTb CMlaBM MexaHiyHi cyMmiwi. CnnaBu TpeTboro Buay
MOXXYTb He TiJibKM 3MilLlyBaTUCSA, @ 1 yTBOPIOBATK MiXK COO0HO Ta 3 aTOMaMu HEMETanNIB pPi3Hi
CMONYKM.

HaaTteepai cnnasu BUrOoTOBAAKOTb METOLOM MOPOLLKOBOI MeTanypril. CyTb MeToAy nonsarae B
npecyBaHHi NiJ BUCOKMM TUCKOM MOPOLLKIB MeTariB, 3 NofanbLlUUM IXHIM CriikaHHAM. 3a
disYHMMN BNaCTMBOCTAMM CrnaBu BifPi3HAOTLCS Bif YACTUX MeTaniB MilHICTHO,
TBEPAICTHO, HMKYMMM TeMMepaTypamMu NaBeHHS Ta KUMiHHSA, CIabLLoo eNeKTpo- 1
TEensoNPOBIAHICTHO.

O3HaloMuMocs AoKNafHille 3 HaWNOLWMPEHILMMUM Ci/TaBaMU MiZi 1 antoMiHito (KOTbOpoBUX
MeTaniB) i 3ani3a, Wo € OCHOBO YOPHOI MeTanyprii.

Migpb Taii cnnaeu. [lisHanTeca Nnpo 3acTocyBaHHA Migi Ta il cnnasis, onpauroBasLum puc. 50.
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Puc. 50. Cxema 3acTocyBaHHSA Mipai Ta ii cnnasis

CnnaBwm antoMiHilo. Y1CTUI antoMiHin He Mae BUCOKOI MiLLHOCTI Ta TBEpPAOCTI, TOMY YacTile
BUMKOPUCTOBYIOTb MOro crniaBu. [ns noninweHHA MexaHiYH1X B/1aCTUBOCTEN asltoOMIiHitO
[o6yBakoTb MOro cniaBu 3 MigAko, MarHieM i MapraHuem.

HannowwupeHiwi cnnasu astoMiHilO — Le AropantoMiHW, CUNYMIHU 1 TEPMIT.

Otopantominm (Big dp. dur — TBepauit; aluminium — antoMiHin) — cnnaew, WO MICTATb Y
cBoeMy cknagi Migb (1,4-13 %), marHin (0,4-2,8 %), maHraH (0,2-1 %), umHk (5-7 %), 3aniso

(0,8-1,8 %), TUTaH

(0,02-0,35 %) i cuniuin (0,5-6 %). [ropantoMiHu 3aBAAKM 0COBINBUM



BIaCTUBOCTAM — MILHOCTI, IerKOCTi, CTINKOCTi 4O KOPO3ii Ta TeN/I0NpoBiAHOCTI — Habynu
LLUIMPOKOIr0 3aCTOCYBaHHS B aBia-, Kopabne- 1 pakeTobyayBaHHi.

CunyMiHM — cnnaBsw, siKi, KpiM antoMiHito, MatoTb BUCOKUIA BMICT cuniuito (3-26 %). o
IXHbOro cKlagy TakoX Bxoasitb MarHii (0,2-1,5 %), Miab (1-4 %), uMHK (2-4 %), xpom (0,2-0,4
%), Hikenb (0,8-2 %), TutaH (0,05-1,5 %). IX BUKOPUCTOBYHOTb Y BUPOBHWULTBI MaLLUH A1
CiNlbCbKOrocrnofapcbKnx NoTpeo, AeTanen 6araTbox Npuagis, KoJic B aBia- 1
aBTOMObGinebyayBaHHi.

TepmiT — cnnae antomitito 3 pepym(ll, 11l) okengom. MMig yac BUKOpUCTaHHSA BUAiINsE 6arato
Tenna, TOX MOro 3acTOCOBYHOTb AN 3BaPOBaHHS LUMH.

3ani3o Ta oro cnnaeu. YncTe 3ani30 Mae o6MexXeHe BUKOPUCTaHHSA. 34e6inbLoro
3aCTOCOBYIOTb CMJ1aBu 3asiida — YaBYH i cTasb.

CMpOBUHOIO ANS BUNIaBNEHHSA 4YaBYHY € 3anisHi pyau.

lMpuragavite 3 Kypcy reorpadii, Lo Take pyau Ta Ae B YKpaiHi BUSIB/IEHI NOKAaAn 3ai3HUX Py i
po3TalloBaHi MeTanypriviHi 3aBoAn 3 NepepobKu pyan Ha BaXXnBi 47151 MeTanyprii criiasu.

Mia yac nepepobku 3anisHUX pys YTBOPIOKOTLCA CN1aBu 3anisa 3 Byrneuem — YaByH i CTasb.
YaByH — cnnas, WO MICTUTb Y CBOEMY CKNaai 2-4 % Kapb6oHy Ta OMILLKN MaHraHy, CnosnyK
®ocdopy, Cuniuito Ta Cynbdypy. Benunkuin BmicT Kap6oHy B YaBYHi pOOUTb MOr0 KPUXKUM i
HEKOBKWM, X04a BiH TBEPAILNIA, HX 3asi30.

CTtanb — cnnag, y SKOMy 3Ha4HO MeHLunin BMicT Kap6oHy (0,1-2 %) i AOMILLOK MaHraHy,
cnonyk Cuniuito, ®ocdopy Ta Cynbdypy. MeHwmnin BMicT Kap6oHy Hagae cTani 6inbLuoi
KOBKOCTI Ta nnacTuyHoCTi. ToOMy 1l MOXHa WwTamMnyBaTu, NpokaTyBaTu, KyBatu. [1na
NONIMNWEHHA UUX SIKOCTEN CTaslb 3arapToOBYHOTb, TOGTO PO3)KapeHy CTasib LWBUAKO
OXOJIOAXYHOTb. [@apTOBaHa cTasb 3Ha4yHO TBepAiwa. BogHovac cTasib 3 HU3bKUM BMICTOM
Kap60oHy 3arapToByBaHHO He MigaatoTb. [N HafaHHA cTani NeBHUX AKOCTEN ii NeryoTb,
TOOTO [OAAt0Tb A0 Hel iHWi MeTanwu. JleryBanbHUMKU MeTanaMmn HanyacTille € XPoM,
BoNbdpaMm, Hikenb, BaHafiA, MaHraH, Moni6AeH, MEHLLOK MipOKO — TUTaH, Kob6anbT, 6epunii.
A 3 HemMeTaniB — cuniuin. 3acTocyBaHHSA 3asi3a Ta MOro crnnasiB NOAAHO B CXeMi Ha puc. 51.

SanizoBetoHHi koHCTRYKUIT onA ByaiBHMUTES
MOCTIB, NpoMUCNoBux Byaisent, xuTna.

CinbChKOrocnoaapeeki MalluHu (TPaKTop, KoM-

GaiHK, ciBanku) Ta IXHE OCHALLEHHA. )

JAMI30
TA ROro e AsTomobini, MOTOUMKAKW, BERCTATH, BENOCUNENN,
CNNABH npycTpoi, oBNMICBaHHA ONA LOMHM. J

nPOOYKLISA

.5 HKEPCTH, AKY BUKOPWMCTOBYIOTE AK NOKPIBENEHWA
marepian, oA kKoHcepeHwux BaHok.

5 IHcTpyMenTH Ta noGyToei BupobK (CKoBOPIOKM,
YABYHHI KA3aHW, NIACTABKW TOLWD).

Puc. 51. Cxema 3acTocyBaHHSA 3ai3a Ta MOro cnnaeiB



OTXe, KO/IbOpOBa Ta YOpHa MeTasnyprifa CTaHOBNATb OCHOBY €KOHOMIKWN KpaiHW.

Biaomo, wo B npupoai € mamxe 70 meTanis, i 4oTenep BigKpMBarKOTb HOBI MeTanu. OgHak
YKOAEH 3 HUX HE MOXXe 3pIBHATUCSA 3a MaclwTabamMu BUPOOHMLTBA Ta 3aCTOCYBaHHA 3
antoMiHieM, Migaro, 3asi3oM i cnnaBamu, [OOYTUMM Ha iIXHi OCHOBI. BogHouac Maixe Bei
MeTasIn NEBHOK MiIPOH BUKOPUCTOBYHOTb Y Cy4aCHMX TEXHONOTiSIX MeTanyprinHor
NPOMMUCIOBOCTI YKpaiHu.

Baromui BHECOK y pO3BMTOK YOPHOI Ta KOJIbOPOBOI MeTasnyprii 3po6bunm yKpaiHCbKi BYEHI.
Bigomi imeHa BUYeHMx-xiMiKiB, MeTanypri. Lle, 30kpema, M. Mo3roBoW, skui po3po6nsiB
TeopeTUYHi OCHOBU KUCHEBO-KOHBEPTOPHOrO npouecy; |. @paHueBnY, AKUIA NpautoBaB Hafj,
CTBOPEHHAM HOBUX MeTanoKepaMiyHUX MaTepianie, MeTanis i3 3ajaHMMN BNaCTUBOCTAMM Ta
cnnasi.; |. bapfiH, AK1M 3anponoHyBaB NpakTUYHe NosirnweHHs MeTanypriiHoro
BUPOOHMLTBA: 3aCTOCYBAHHSA KUCHIO B JOMEHHOMY MPOLECi, KNCHEBO-KOHBEPTOPHUI METOS
BMPOOHMLTBA CTani, Wo iHTeHCcHdiKyBano npouec fo6yBaHHA YaBYyHy Ta CTasli.

Exonoris Ta metanypria. [ig yac meTtanyprinHoro BupobH1MUTBa 1 NepepobKkn pyq
YTBOPIOKOTbCSA OTPYWHI rasu, ki noTpannstoTb B aTMochepy. Lle Bigomi Bam cynbdyp(lV),
HiTporeH(lV) i kap6oH(IV) okcuawm, Lo CNPUYNHSIOTb BUNAAaHHA KUCIIOTHUX AOLLIB;
kap6oH(Il) okcua oTpyroe NoBITps.

KpiM rasis, yTBOPIHOETbCA NWUJI, AKUI YNTOBOKOTbL 3a JOMOMOrOR cnevjianbHUX NPUCTPOIB i
binbTpiB. Y YOPHI MeTanyprii BUKOPUCTOBYIOTb BEINKY KiNbKiCTb BOAW AN1S1 OXONIOAXKEHHS
MeTaniB. Boaa 3abpyAHIOETbCSA, @ BOLOOUYMCHI CNopyau He 3aBXau 3a6e3neyyoTb il NOBHE
OUYMLLEHHA Bif WKiAIMBUX LOMILWIOK. YHaAcNiAOK NOTpanaaHHA BignpauboBaHOl BOAU B
NPUPOAHI BOAOWMM LLKIANNBI PEYOBUHM 3a6pYyAHIOKOTL iX. YCi Ui 3abpyAHEeHHS HeraTUBHO
BMANBAKOTb Ha AOBKINNSA, @ OTXE, i Ha 340POB'A NHOAMHMU, PICT | PO3BUTOK POC/IMH | TBApWH.

ToMy HanBaXXNMBILWWM 3aBAAHHAM MeTanyprinHoi MPOMUCIIOBOCTI € BNPOBaZXEHHS
6e3BigxoAHMX TexHonorin. Lle gactb 3mory 6aratopa3oBo BUKOPUCTOBYBATH Bigxoau Ta
34eWweBnTM BUPOOGHULITBO 6araTbox NPOAYKTIB MPOMMUCAOBOCTI. [Tpuknagom 6e3BiaxoaHol
TexHosoril MoXe 6yTu BUKopucTaHHsA cynbdyp(IV) okemay ana Bupo6HUUTBa cynbdaTHOT
KUCNOTMW.

nacymoByemMo BUBHEHE

* MeTanu — pe4yoBMHMU, WO HABYIM LUMPOKOro 3aCTOCYBaHHS B MPOMUCIIOBOCTI 1 TEXHIL
3aBAsAKM CBOIM YHiKasilbHUM BNacTUBOCTSAM.

+ HaTpiit Ta Kaniih 3aCTOCOBYIOTb SIK KaTanizaTopu nig yac BUPOOGHULTBA CUHTETUYHOIO
Kay4yKy, HaTpin — SIK TEeNJIOHOCIN Yy AAepHUX peakTopax; AiTin — y doToenemMeHTax.

+ Kanbuin, Ak i HaTpin, — Ana [obyBaHHA Ba)KKOBIAHOBIFOBAaHUX METANIB i BUTOTOBJIEHHS
cnnaeiB y MeTanypril.

+ CnnaBu — cUCTEMU 3 ABOX a60 Biblle KOMMOHEHTIB (MeTanis 3 MeTanamu abo MeTanie 3
HemMeTanamm).

* ANIOMiHI YyTBOPIOE crnnaBu: AropantoMiHu, CUNYMIHW 1 TepMiT. [llopantoMiHKU 3aCTOCOBYHOTb
B aBia-, kopabne- i pakeTobyayBaHHiI; CUIYMiHU — y BUPOOHULTBI MaLUWH Ans
CinbCbKOrocrnogapcbkmx NoTpeo, Aetanen 6aratbox NpMIagiB i Konic, aBia- i
aBTOMOGiNebyayBaHHi; TePMIT — A1 3BaptOBaHHSA LUNH.



* Miab — K KOHCTPYKLiNHWI MaTepian, 419 BUrOTOBNEHHS anapaTypu, eNeKTponpoBOoiB,
peyer LOMaLLIHbOIO BXWUTKY, iIHCTPYMEHTIB, XyAO0XHiX BUPOOIB, a TaKOX Ana A06yBaHHSA ii
cnnaeiB — NaTyHi Ta pi3HUX BUAiIB GPOH3MN.

+ JlaTyHb BUKOPUCTOBYIOTb Y BiiCbKOBIV Ta OBEIPHIl crnpaBi, CyAHOOYAYyBaHHI, AN
BUPOOHMLTBA TPYb, KOHAEHCATOpIB i pagiaTopiB. 3 6POH3U BUPOONAIOTL AeTani Ans
aBiagBUryHiB i Typ6iH, NiAWWNHKUKIB | NPY>XXWH, NO6YTOBI BUPOOMU, MOCyA.

- 3ani3o Ta oro cnnaBu — He3aMiHHi MaTepianu Ans NPOMUCIIOBUX | XXUTNOBUX 6yAiBenb,
BMPOBHMLTBA 3a/1i306€TOHY Ta KOHCTPYKLIiil MOCTIB. Ix 3aCTOCOBYIOTb Y MaLLMHOGYAYBaHHi,
AK MOKPiBesIbHY XXepCTb, BUTOTOBNAKOTb iIHCTPYMEHTU Ta NO6YTOBI BUPO6M.



