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BIIJIUB COJIEW MEPEXIJTHUX METAJIIB HA TOPIOUYICTh
EINNOKCHUITIOJIIMEPHUX MATEPIAJIIB

JlaBpeHniok O.1., kaHAUIAT TEXHIYHUX HAYK, JTOIICHT,
Muxamaiuko b.M., 1oxTop XiMigHIX HayK, podecop
JIbBiBChKMII 1ep:kaBHAN YHiBepCcHTeT Oe3leKH KU TTEMIAIBHOCTI

[MinBuiena noxexxkHa HeOe3Neka, 3yMOBJICHA TOPIOYICTIO W CYIyTHIMH
IporiecaMy, € OJHUM 13 HaWBaIMBIMIMX (DAKTOPIB, IO CTPUMYE BIIPOBAKEHHS
PI3HOMAHITHUX TIOJIMEpHHX MarepiaiiB Ta BHPOOIiB Ha iX OCHOBI y pi3Hi cdeph
KUTTENISUTHHOCTI. AHAJI3 TPOIECY TOPIHHS TOMIMEpIB, KU BKITIOYAE SK XiMIiUHI
peakiii gecTpyKii, 3mMBaHHS Ta KapOoHi3amil moiiMepy B KOHICHCOBaHINA (asi,
XiMIYHI TIEpEeTBOPEHHS Ta OKHCHEHHS B Ta30Bill ¢a3i, Tak i (i3uuHi mpouecw
IHTEHCHMBHHUX TeIUIO- Ta Macolepesadi, € OCHOBHOIO IEPEIyMOBOIO CTBOPCHHS
HOBHX €(DEeKTHBHHX CHOCOOIB 3HI)KEHHs 1X ToprodocTi. Biarak ocHOBHI criocoOu
3HIDKEHHS TOPIOYOCTI 0a3ylOThCs Ha 3MiHI TEIUIOBOTO OajaHCy IMONYM’sl 3aBISKU
30UIBIICHHIO TEIUIOBTPAT, 3HIKCHHI IMOTOKY TeIUla BiJ MOJIYyM’s IO TOJIMEpY
3aBJSIKM YTBOPEHHIO 3aXHCHOTO ILIapy, 3MEHILICHHI HIBUJIKOCTI I'a30BHIUICHHS MPU
PO3KJIa[i MoJiMepy, 3MiHi CITIBBIIHOILICHHS TOPIOYMX 1 HETOPIOYMX IPOAYKTIB
PO3KJIaTy TOIIMEPHOIo MaTepiaiy Ha KOPUCTh HETOPIOYHX.

BaxmBuM mporiecoM, SKWil BIUIMBAaE Ha BCi CTaAil TOpPIHHA IIOJIMEpIB,
€ YTBOpeHHS KapOOHI30BAaHOTO B3aNMINKY TIPHA Mii TOMyM’s Ha IOJiMep.
BHacmiok mBOTO 3HMKYETHCS BHXiJ TOPIOYMX NPOAYKTIB B Ta3oBy (hasy,
3MEHIIEHHS [TOTOKY TOPIOYMX Ta3iB 70 moiyM’s. B ymoBax iHTEHCHBHOI MOXexi
BYINICIlb, SIKMH 3alMINAcThCd B TBEpHid (a3l MoXe TOTPAUTH B IOIyM's i
okucHATHCS 110 KapOoH(IV) okcuoy 3 BUIUICHHSAM 3HAYHOI KUTBKOCTI TeIUIa.
OnHak, B acmekTi IHILIIOBAaHHS MPOIECY TOpiHHS e(peKT BiJ YTBOPEHHs
KapOOHI30BaHOTO 3AJIMILIKY Ma€ BAroMe 3Ha4YeHH.

Aute edekT BiJ YTBOPESHHs KapOOHI30BAHOTO 3AJIHIIKY 3BOMUTHCS HE JIHIIC
JI0 3HIKEHHS BUXOY TOproYHX pedoBUH. KapOoHi30BaHMH mIap, SKUH yTBOPIOETHCS
Ha TIOBEpXHi TOJIMEpyY, CTBOPIOE CBOEPIIHUI Oap’ep MiX TOIyM’sIM 1 MarepiajioM,
eKpaHyIOYH TONIMep B TEIUIOBOTO IIOTOKY, 3MIHIOE TEIUIOBHI OamaHc B Oik
30UIBIICHHS TETUIOBTPAT, HATIPUKIIA], TETUIOBTPAT BUIIPOMIHIOBAHHSM BiJl TOBEPXHI
KapOOHI30BaHOTO IApy, SKUHA HArpiTMil O 3HAYHO BHUIIMX TEMIIEparyp, HDK
TIOBEPXHSI TOJIMEPY, YN KOHBEKTHBHHX TETUIOBTPAT.

Jns  OinboiocTi BYIVIEBOJHEBHMX IOJNIMEpiB 31 30UIBIICHHSIM BUXOIY
KapOOHI30BaHOTO 3AJIMIIKY TIPU MIpOJI3i 3HIKYETHCS TOPIOYICTh. A HampsMOK
JECTPYKIUi MomiMepy, HacaMmIepesa, 3aJeKHUTh BiJ XIMIYHOI OyJOBH IOJIMEpY.
HasBHicTp MIIDHHX 3B’S3KiB, apOMaTMYHMX YH TeTEPO ApOMATHYHUX TPyl B
MOJIEKYJI1 TIOIMEPY MPU3BOAUTH JI0 3POCTAHHS BUXOAY KapOOHI30BAHOTO 3aJIUIIIKY.
3aBiAKM Takid 3aKOHOMIPHOCTI MO)KHA MPOTHO3YBaTH TOPIOYICTh HOBHX IONIMEPIB
Ta 3MIHCHIOBATH iX KepOBaHy MOTU]IKaIIito.
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BpaxoByroun  CXWIJIBHICTb conei MepexiHNX  MeTaliB 70
KOMIUIECOYTBOPEHHSI, @ TAKOXK iX y4acTh B IPOLIECI CTPYKTYyPyBaHHS CIOKCIaMiHHIX
KOMIIO3MIIIH, aKTyaJlbHUM € BCTaHOBJICHHS 3aKOHOMIPHOCTEH IX BIUIMBY Ha
YTBOPEHHSI KapOOHI30BAaHOTO 3AJIMIIKY, a BiATaK i HA TOPIOYICTH HOJIMEPHUX
MarepiaxiB Ha OCHOBI CTOKCHIHHX CMOJ. SIK BHIHO 3 HaBENCHHX pe3YJBTaTiB
eKCIIEPUMEHTAJIBHIX JOCIiUKeHb (puc. 1), HaliMeHImMi BUXiN KapOOHI30BaHOTO
sammky (0,8%) mpuramanHmii HemonmudikoBaHiIM Kommosuiii. BBeneHHS comeid
kynpymy(Il) mpm3BomuTe 10 30UMBIIEHHA BHUXONY KapOOHI30BAHOTO 3aJIHIIKY
CMOKCIaMiHHMX ~ KOMIIO3WIIIH B~ yMOBax  TEPMOOKHCHOI  IECTPYKILi.
HaiiBuiie 3HaueHHS LBOTO ITOKAa3HWKA, IO CTAaHOBHTH 28,8%, BU3HAYCHE I
xommo3uilii 3 BMictoM kyrnpym(Il) kapOonary.

PesynpraT  BH3HAueHHs TIPYNHd  TOPIOYOCTI  EMOKCHIIOJIMEPHUX
MarepiaiiB CBi4aTh MPO Te, L0 BBEICHHS B HOKCIaMiHHY KOMIIO3HLIIO COJIeH
d-mMeraniB MpPU3BOAWTH A0 3HMXKEHHS MOKA3HHKIB I'PYMU TOPIOYOCTi, a came
3HW)KEHHST MaKCHMallbHOI TeMIepaTypu Ta3omoMiOHMX IIPOAYKTIB TOpPiHHS,
3HW)KEHHSI BTPaTH MacH 3pa3KiB Ta 30UIbIICHHS Yacy JOCSTHEHHS MaKCUMalbHOT
TeMIepaTypH Ta30M0Ji0OHNX MTPOAYKTIB TOPiHHS.
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Konmosmni

Pucynox 1 — BB aHTHIIpeHiB Ha BMICT KapOOHI30BaHOTO 3aJIMILIKY B €MOKCIaMiHHUX
KOMIO3ULIAX:
0 — HemoudikoBana kommosuis; 1 — CuSOy; 2 — CuCOs; 3 — CuSiFs; 4 — CuF,; 5 — CuCl,
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Konmrosmni

Pucynok 2 — BrumiB anTHIIpeHIB Ha MAKCHMAIIbHY TEMIIEpaTypy ra3onofiOHNX IPOAYKTiB
TOPIHHS €NOKCiaMiHHAX KOMITO3HILIIH:
0 — memomuixoBana komrosuilis; 1 — CuSOy; 2 — CuCO;; 3 — CuSiFg; 4 — CuF,; 5 — CuCl,

[epenbaveHo, 10 OTHUM i3 MOXKITMBHAX MEXaHi3MIB aHTHUITIPEHOBOT JIii coei
MepeXiJHIX MeETaliB, a 30KpeMa CONled KymnpyMy, Ha TOpPIHHSA ITOJIMEPHHX
MarepialiB Ha OCHOBI €IMOKCiaMiHHHX KOMIIO3HMII € TOsBa KOOPIUHAIIIHHIX
38’s3kiB Cu(ll)«—N mopsm 31 30aTHICTIO MOJEKYT aMiHHOTO —3aTBEpAHHKA
SMOKCHIHUX CMOJI XeJjaTyBaTd aTtoMH MeTaidy. Bce Iie Crajio  KIIFOYOBOIO
MEPEyMOBOI0 ~ OTPUMAaHHS  BAKKOTOPIOUMX  CMOKCHIIONIMEPHHX — MaTepiajiis,
CXWIBHHUX JI0 CAMO3TacaHHs B YMOBAX TOPIHHS.
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