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The gamma activation analysis at the powerful linear accelerator was used for study of element diffusion in
minerals of heating elements before vacuum drying. It is shown, that after vacuum drying the transition of rare-earth
elements from some sorts of ceramic coats in the dried commodity is possible. On spectral characteristics the
optimum selection of used minerals for coats of heating elements is held.

PACS: 29.17.+w, 28.41Kw

INTRODUCTION

At present in many countries of the world one uses
vacuum drying of vegetables for the purpose of their
long-term storage and transportation. The vacuum
drying has a number of advantages in comparison with
traditional: convection, pneumatic etc.

The optimization of process of heating is achieved
by the use of filters of infrared radiation in the range of
2,6-2,8 microns and 8-12 microns. Also the use of an
infrared radiation is important for shaping a necessary
thermal field in objects of vacuum drying. The ceramic
coats of heating element can be used for effective
transformation of thermal and solar radiation in a
necessary spectrum of infrared radiation. Let us note
that absorption of IR-radiation of various types of
mineral coats is different in the range of absorption of
infrared radiation of lignin. The converters of a
spectrum of minerals on a basis of talc, montmorillonite,
biotite can be optimal for this purpose [1]. Kaolin,
quartz have the band of absorption in the range of
lengths of waves from 10.5 to 13 microns and less
suitable for use them as filters of infrared radiation.

The purpose of the given work was to use gamma-
activation analysis to study the diffusion of macro- and
microelements in ceramic coats of heating element used
for vacuum drying vegetables.

METHODS

The investigation of content elements are carried out
at the powerful electron accelerator with E=22 MeV,
[=500 QA using brake radiation [2,3]. The spectrum of
gamma radiation was registered by means of the Ge(L1)-
detector of a volume 50 cm® and energy resolution
2.2 keV for gamma radiation with an energy 1333 keV.
The absolute values of concentration macro and
microelements in vegetables and ceramic coats of
heating element are measured by a method of
preparation of standard samples.

As an object of research we used beet before and
after vacuum drying without and with the use of
ceramic coats of a heating element. Samples of
vegetables were cut with size 4x10x4 mm.

Vacuum drying of beet was performed under the
following conditions: pressure 5 mm Hg, T=50°C. The
halogen lamp (KG-220-1000) was a source of infrared
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radiation with the intensity of power supporting the
temperature of a sample at a level T=50°C.

The samples of beet were packed in the aluminium
foil. Then the packed samples were irradiated at the
linear accelerator.

RESULTS

The results of the element contents in beet dried up
with and without use of ceramic coats of the heating
element are given in the table. It is seen, that such
elements as potassium, chlorine, nickel, copper, zinc,
bromine were products of sorption from ceramic coats
of the heating element. Their concentration in the
sample was increased. Some of rare-earth elements
(lanthanum and yttrium) appeared in samples of beet.
The transition of essential elements from ceramic coats
of heating elements in samples after vacuum drying
does not degrade their quality. However the transition
of inappreciable amount of rare-earth elements (uranium
and thorium) can result in impossibility of use them.
These results testify the necessity of realization of the
preliminary element analysis of used ceramic coats of
the heating element. It is necessary to note, that at the
given modes of drying the beet does not lose essential
important elements and keeps the initial qualities.

Thus, the gamma-activation analysis can be
successfully used for the study the element content in
vegetables, and also for study the diffusion of macro-
and microelements in ceramic coats of the heating
element.

The work is carried out under support of STSU,
project Gr 14;.
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The content of elements (relative units) in beet after vacuum drying with the use of infrared radiation without
and with application of ceramic coatings of the heating element

Symb. Name Coupts, error, Counts, Error,
Native native Clay clay

14 Si  |Silicon 17886 0.026 6341,5 0,057
15 P Phosphorus 6440 0.019 5878.,4 0,0216
16 S Sulfur 2820 0.018 26874 0,0202
17 Cl  |Chlorine 6708 0.007 7624.4 0,0068
19 K  |Potassium 146340 0.003 207832,5 0,0026
20 Ca |Calcium 6494 0.016 6739 0,019
22 Ti |Titanium 85.9 0.091 67,2 0,1348
24 Cr |Chromium 10.3 0.484 8,1 0,657
25 Mn |Manganese 111.5 0.047 131 0,0477
26 Fe |Iron 59.8 0.031 53,5 0,0321
27 Co |Cobalt 3.3 0.409 3,2 0,4587
28 Ni  |Nickel 8.6 0.07 15,6 0,0585
29 Cu |Copper 25.5 0.042 35,2 0,0392
30 Zn |Zinc 63.2 0.023 72,1 0,0233
31 Ga |Gallium 3.6 0.131 3,5 0,1575
34 Se |Selenium 0.7 0.313 0 1
35 Br |Bromine 58.8 0.013 84.4 0,0114
37 Rb |Rubidium 53.1 0.012 55,3 0,0129
38 Sr  [Strontium 18.2 0.021 18 0,0225
39 Y  |Yttrium 2 0.207 2.2 0,2003
48 Cd |Cadmium 4.4 0.181 5,2 0,1823
52 Te |Tellurium 1.1 1 0 1
57 La |Lanthanum 0 1 333 0,1581
58 Ce |Cerium 0 1 50 0,1359
72 Hf |Hafnium 2.3 0.858 1,5 1
73 Ta |Tantalum 1 1 4,7 0,6754
74 W |Tungsten 7.4 0.334 4,7 0,5429
81 Tl |Thallium 1.3 0.332 0,9 0,5405
82 Pb |Lead 2.5 0.295 3 0,2606
90 Th |Thorium 0.9 0.4 0 1

HNCIIOJIb30BAHME JIY3D JJIAA U3YUYEHUSA JTUPDY3NU MAKPO- U MUKPO3JIEMEHTOB
B MUHEPAJIAX, HCIIOJIb3YEMbBIX IIPU BAKYYMHOM CYIIKE

H.II qukuii, A.H. /loe6nsa, B.A. Kymoeoii, E.Il. Medgedesa

I'aMMma-aKTHBAIIMOHHBIN aHAIN3 MCIONB30BaH AN n3ydeHus quddys3un 31eMEHTOB B KEPAMHUECKHUX MOKPBITHAX
HarpeBaTeIbHBIX IEMEHTOB 10 M MOCJE BaKyyMHOH cymku. [oka3aHo, 4TO HOCie BaKyyMHOH CYIIKH BO3MOXKEH
TIepexo0/]] PeIKO3EMENIbHBIX 3JIEMEHTOB U3 HEKOTOPHIX BUAOB KEPAMUYECKHX IMOKPBHITHH B BHICYIICHHYIO HPOIYKIHIO.
ITo criekTpanbHBIM XapaKTEpPUCTHKAM IIPOBEJCH ONTHMAIbHBIH MOAOOP MCIIOIb3YEMBIX MUHEPAJIOB AJISI HOKPBITHI
HarpeBaTeIbHbIX JIEMEHTOB.

BUKOPUCTAHHS JINE /11 BABUYEHHSA TU®Y3Ii MAKPO- I MIKPOEJIEMEHTIB
Y MIHEPAJIAX, BUKOPUCTOBYBAHUX TP BAKYYMHOMY CYIIIHHI

M.IL. Jukuit, A.M. /loeons, B.A. Kymoeuii, E.Il. Meoseocea

lamMa-akTHBaiHHUA aHaNi3 BUKOPUCTAHUHM U1 BHBUEHHS IU(Y3ii €IEMEHTIB B KEPaMiYHHX MOKPHUTTAX
HATpIiBAIBHUX €JIEMEHTIB 0 1 MiC)s BaKyyMHOTO CyIIiHHA. [loka3aHOo, 110 MiCNsd BaKyyMHOTO CYIIIHHS MOXKITHBHIMA
Tepexix pigKiCHO3EMENbHUX EJIEMEHTIB 3 JCSKHX BHIIB KEPaMiYHHX IOKPUTh y BHCYIIEHY mpomykmiro. Ilo
CHEKTPAIbHUX XapaKTePHCTHKAaX MPOBEJCHUH ONTHMAJIBHUN MiN0ip BUKOPUCTOBYBAaHMUX MIHEpATiB Ul HOKPHUTh
HarpiBaJbHUX €JIEMEHTIB.
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