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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 29.27

Tema guceprauii:
1. ®i3nyHi B1aCTUBOCTI TEPMiYHOI 6araTOKOMIIOHEHTHO] I171a3MU 3 IOMIIIKaMU [1apiB MeTasliB

2. Physical properties of thermal multicomponent plasma of electric arc discharge in metal vapours

Pedepar:

1. MeTomamMu ONTUYHOI CIIEKTPOCKOIIii i3 3a7Iy4€HHSIM PO3PO6IEHOT0 KOMIUIEKCY allapaTHO-IIPOrPaMHUX 3aC0O0iB
IOCJIIKeHO BIACTUBOCT] TepMiYHOi 6araTOKOMIIOHEHTHOI IJIa3MU 3 JOMilIkaMy NapiB MeTasiB. BcTaHOBIEHO, 10
MIOPYLIEHHS CTaHy JIOKAJIbHOI TEPMOJIMHAMIYHOI PiBHOBAry B IJIa3Mi €JIEKTPUYHOI AYTY MK MiJHIMU €JIEKTPOaMU
B MOJIEKYJISIPHUX ra3ax (BYIJIEKMCJIOMY rasi Ta IOBITPi) Mae MOPOroBUI XxapaKTep i BU3HAYAETHCSI CIiBBiHOIIEHHIM
BKJIQZIEHOI B pO3PAL, €HePrii Ta e’eprii gucouianii MoseKys1. [y onucy XiMivyHO HEPIBHOBAXKHOI TEPMIYHOI I171a3M1
MOJIEKYJISIPHOTO ra3y po3po6yieHO IBO-TeMIlepaTypHy Mogeib. [IokaszaHo, M0 TeJIONPOBiAHICTD II7Ia3MU PO3PSY B
MOJIEKYJISIPHUX Ta3ax, Ha BiIMiHy Bif] eJIeKTPONpoBigHOCTi, y fianazoHi remneparyp 5000 - 9000 K He 3anexuts Bif
HagBHOCTI B ii CK/IaZi OMIIIOK Mifli 1 BU3Ha4aeThCA il peakUifiHOIO0 CKIa[0BOI0, IKa 3yMOBJIEHA IHCOLiali€eto
MOJIEKYJI. BCTAHOBJIEHO B3a€MO3B 130K NIapaMeTPiB MJ1a3MU €JIEKTPOAYTOBOTO PO3PAAY MK KOMIIO3UTHUMU

€JIEKTPOJAMU i HAasBHICTIO Ha IX [IOBEPXHI BTOPUHHOI CTPYKTYpU. Briepiie, y IpUCYTHOCTI KpaIuli B PO3PSIHOMY



IIPOMDKKY €JIeKTpUYHOI nyru Mixk Cu-W esiekTpoiaMy, BU3HA4YEH] pafiiajibHi PO3NOLiaN KOHIEHTpallii aTOMiB Mifii B
nya3mi. JlocsimKeHo BIiMB peabcopobiii criektpanbauXx iHin Cul, SKi BUITPOMIHIOIOTHCSI 6araTOKOMIIOHEHTHOIO
TEPMIYHOIO I1JIa3MOI0 3 JOMIIIKaMU Mifli. 3alIpOTIOHOBAHO BUKOPUCTAHHS TEPMIYHOI IIJIa3MHU IyTU MK
6araTOKOMIIOHEHTHUMU €JIEKTPOJAMU SIK T1JIa3MOBOTO JIKEpeJia AJ1sl ceJIeK1ii CrieKTpabHUX JIiHiN i 3HaueHsb ix
CIIEKTPOCKOITIYHMX KOHCTAHT.

2. The developed hardware and software complex tools are used to investigate the physical properties of thermal
multicomponent plasma of electric arc discharge in metal vapours by optical spectroscopy. It was found, that a
thermal dissociation causes the deviation of local thermodynamic equilibrium in plasma of electric arc between
the melting copper electrodes in various molecular gases (air or carbon dioxide). This threshold phenomenon is
determined by the ratio of the inputted into discharge energy and dissociation energy of molecular gas. To
describe a chemically non-equilibrium thermal plasma of molecular gas the two-temperature model is developed.
It is shown that a plasma thermal conductivity of discharge in molecular gases, in contrast to the electrical
conductivity, does not depend on a presence of copper impurities in plasma in the temperature range 5000 - 9000
K. This conductivity is determined by its reaction component, which is caused by dissociation of molecules. The
relation of plasma parameters of arc discharge in air between composite electrodes and a presence of secondary
structure on the surface of electrodes is found. For the first time the radial distribution of copper atom
concentrations in plasma was measured in a discharge gap with a presence of a drop. The influence of Cul spectral
lines' reabsorption in the radiation of multicomponent thermal plasma with copper impurities is studied. It is
proposed to use the thermal plasma of electric arc between multicomponent electrodes as plasma source for the
spectral lines and spectroscopic data selection.
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