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Pa3zpaGoTaH HOBBII HCTOYHUK BO30YKJEHHUS aTOMHO-3MHUCCHOHHBIX CIIEK-
TPOB pPacTBOPOB HAa OCHOBE a30THOM MHUKPOBOJIHOBOM IIJIa3Mbl TOPOUIATBHOU
(dopMbl U OJIM3KOr0 K aproHOBOM MHIYKTHBHO-CBSI3aHHOH IIa3Me pa3Mepa, BO3-
Oyxnaemoit B imuinHapuyeckom CBY (2.45 I'T') pesonatope (puc. 1.5). Ilpun-
LU TOJY4YEeHUs TaKOM IJa3Mbl OCHOBAaH Ha MCIIOJIb30BAaHUM KBapILEBOM
TPEXLIEJIEBON TOPEJIKH, YCTAHOBIEHHON MPOJOJIbHO MarHUTHOMY IIOJIFO BOJIHBI
Ho1, BO30yx1aemMoii B pe3oHaTope, 3al0JHEHHOM JudJieKTpukoMm ¢ € = 10. Ha
OCHOBE DPa3pabdOTaHHOTO HMCTOYHHMKA CO3/aH CIIEKTPOMETP C MHKPOBOJHOBOM
IUIa3MOM AJI aHallM3a pPacTBOPOB, KOTOPBIM MO XapaKTEpUCTHKaM (IHara3oH
JUHEHHOCTH TpaJlyMpOBOYHOrO rpaduka a0 7 NOpsAAKOB, MAKCUMallbHas MUHeE-
panu3zanus npo6s! 10 %, BIMsHUE MAaTPUYHBIX 3JIEMEHTOB, CKOPOCThH BBIMOJIHE-
HUS aHaJlM3a) MPEBOCXOAMUT 3apyOeKHbIEe aHAJOTU. DKCIIEPUMEHTAIbHBIA 00pa-
3ell CIIEKTPOMETpa C 3allUTHBIM XUMHUYECKUM OOKcoM arpobupoBaH B Cubup-
CKOM XuMH4ecKkoM komOuHate (T. CeBepck), Iie OH YCIEIIHO peliaeT 3aaady
OTIpeieNIeHUs] COJICPKAaHNUs OCHOBHBIX 3JIEMEHTOB (aKTMHOMJIOB) U NpUMeceil B
pacTBopax.

A new source of excitation of atomic emission spectra of solutions based
on the nitrogen microwave plasma of a toroidal shape and size close to induc-
tively coupled argon plasma excited in a cylindrical microwave (2.45 GHz) res-
onator was developed (Fig. 1.5) [1-3]. The principle of obtaining such a plasma
is based on the use of a quartz three-slit torch installed longitudinally to the
magnetic field of the HO1 wave excited in a resonator filled with a dielectric
with € = 10. On the basis of the developed source, an experimental sample of an
optical spectrometer with a microwave plasma for the analysis of solutions was
created, which surpasses foreign analogues in its characteristics (calibration
graph linearity range up to 7 orders of magnitude, maximum mineralization of
the sample 10%, influence of matrix elements, speed of analysis, and spectral
resolution 10 pm in the region of 200 nm) [4]. An experimental sample of the
spectrometer with a protective chemical box was tested at the Siberian Chemical
Combine (Seversk, Tomsk region), where it successfully solves the problem of
simultaneous multielement determination of the content of basic elements (acti-
nides) and impurities in solutions obtained by processing mixed uranium-



plutonium nitride fuel at the spent nuclear fuel reprocessing module of the ex-
periment demonstration power complex.

Puc. 1.5: Mogaens nunuaapudeckoro CBY pe3oHaropa ¢ ycTaHOBIEHHBIME BHYTPH

TUDIIEKTPHYECKUAM DIIEMEHTOM H TPEXIIEJIeBON KBapIIeBOH TOPETKOH (a); dhoTorpadus

aproHOBOI MHAYKTHBHO-CBSI3aHHOH (0) ¥ a30THOM MUKPOBOJIHOBOHN IIIa3MHI (8)

Fig. 1.5: Model of a cylindrical microwave resonator with a dielectric element and a
three-slit quartz torch installed inside (a); photograph of inductively coupled argon
plasma (b) and nitrogen microwave plasma (c)
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