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The dependence of character of impurities distributions in thickness of vacuum sublimation magnesium
condensate from its purity is ascertained. The condensate with summary impurities concentration ~ 10 mas.% has
more uniform impurities distribution and bigger part of impurities with monotonic distribution than the condensate
with summary impurities concentration ~ 10 mas.%. The impurity concentrations on the surface of rest exceed the
impurity concentration inside the rest on moving off 2-um from surface in 2—600 times (at initial summary impurity

concentration ~ 10™ mas.%).

The vacuum sublimation is effective method of fine
cleaning of magnesium as perspective material of
medical stents [1]. Earlier the impurities distribution in
thickness of vacuum  sublimation  magnesium
condensate with summary impurity concentration
~ 102 mas.% was studied and complicated character of
impurities distribution in condensate was fixed (with the
exception of Mn and Ca impurities with distributions on
distillation equation [2, 3]). Meanwhile, the multiple
sublimation allows obtaining more pure condensate
[1].

The features of forming of impurity distributions in
sublimation condensates with difference purity are not
studied. The impurity distributions in sublimation rests
is not studied too — though it is known that in processes
which are concerned with diffusion in liquid
(crystallization, electrolysis) the diffusion layers with
thickness ~ 0.01...0.1 mm are formed [4, 5] and it is
waited the forming of diffusion layers in solid states at
sublimation too.

The objectives of this work were the investigation of
impurity distributions in magnesium sublimates (as in
condensates with difference purity and in rest).

The sublimation of magnesium and the control of
impurities in it are like in previous studies [1, 2]. The
same material with initial summary impurity
concentration ~ 10! mas.% is used (with level of
impurities concentration Al, Si, Mn ~ 10 mas.%; S, Cl,
Ca, Fe, Zn ~10°mas.%; P, K, Ti, Cr, Ni, Cu
~10* mas.%). Basic parameters of processes was
following: a temperature of evaporation was
700...800 K, a temperature of condensation was on
50...70 K smaller than a temperature of evaporation, a
final degree of distillation was 80%. In first process, the
initial material had shape of ingot. The condensate of
previous process used as initial material in each
following process at multiple sublimation. The impurity
distributions in condensates was studied in most tick of
condensates (on section on axis line of cylinder
sublimation arrangement at thickness of condensate near
4.cm). The rest of initial process (the ingot with
thickness near 4 cm) was analyzed on surface and in

side on section. The elemental composition of the
materials was determined by laser ionization mass
spectrometry using an EMAL-2 analyzer (sensitivity,
~ 10 mas.%, measurement accuracy, 30%).

The results of investigation are given in Tables 1 and
2. At estimation of diffusion layer 6 in a rest it was
considered that thickness of layer that is sputtering at
one pass of EMAL-2 laser is < 0.5 um [6]; 4 passes of
laser was performing.

Follow summaries are made:

1. The character of impurity distributions in
condensates (with summary concentration of impurities
~10? and ~10° mas.%) in thickness of condensate
dependences from a pure of condensate. In clearer
condensate:

— the impurity distributions are more uniform (the
bigger and the least values of summary concentration of
impurities differ in 3 times; while in a less pure
condensate they differ in 4 times);

— the distributions of most impurities (except Fe and
Cu) and the distributions of summary concentration are
monotonous while nearly all impurities in less pure
condensate show a non-monotonic distribution;

— there are not impurities with distributions
according distillation equation (as Mn and Ca in less
pure condensate [2]).

2. Near the surface of the rest the barrier layer wit
thickness & < 0.002 mm is revealed, and the impurity
concentration on the surface exceeds the impurity
concentration inside the rest in 2—600 times. At the
same time, the impurity concentration inside the rest out
of the barrier layer is close to the initial concentration.

3. Complicated character of impurity distributions in
magnesium condensates and dependence of character of
impurity distributions from purity of condensates
against the background of high concentration of
impurities in the barrier layer on the surface of the rest,
apparently demonstrates the important role of chemical
interaction in magnesium-impurities system during
sublimation.
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Table 1 Table 2

Impurity concentration (C) in condensate after The ratio of impurity concentration on surface of rest
3-and 1-multiple (in brackets) sublimation and the of magnesium ingot (C') to concentration
summary impurity concentration (%) at different of this impurity inside of rest
distances x from the substrate (C, — at distance from surface X > 0.002 mm > 3)
Im- C (or ¥), 10°mas.%, at different x, mm Im- , Im- , Im- ,
purity | x=3 x=11 x=18 x=23 x=33 purity C/C purity C/C purity C/e
Al 0.01 0.02 0.01 0.01 0.01 K 6-102 Fe 3-10 Zn 5
(0.41) | (0.38) | (0.16) | (0.22) | (0.17) 2 . -
si 0.03 0.02 0.02 0.01 0.01 S 310 i 210 St 4
(0.40) | (0.55) | (0.40) | (1.60) | (1.00) Cl 7-10 Cu 1-10 | Cr 2
P <0.003 | <0.003 | <0.003 | <0.003 | <0.003 Ca 5-10 Al 8 Mn 2
(0.02) | (0.02) | (0.02) | (0.02) | (0.02)
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PACHPEJEJEHUSA MPUMECEN B CYBJIUMATAX MATHUS
HU.U. Ilanupos, A.U. Kpasuenko, A.U. Mazun, A.B. Illuan, B./l. Bupuu

VYcraHoBIIeHa 3aBHCHMOCTB XapakTepa paclpelielieHHss TNpHuMecel 10 TONIIMHE KOHJEHCaTa MarHus,
MOJYYEeHHOTO BaKyyMHOW cyOnmMMmanued, OT 4YHCTOTHI KoHjAeHcaTa. KoHmeHcaT ¢ CyMMapHBIM COJep)KaHHEM
npumeceit ~ 10 mac.% nmeer Gonee paBHOMEPHOE pacHpeeieHHe MpEMeceil i GOIbIIee UHCIO TPHMECEH ¢
MOHOTOHHBIM pacIpeielicHHeM, HEXeTd MEHee YHCTHIH KOHJEHCAT C CYMMAapHBIM COJEp)KaHWEM IpuMecer
~ 107 mac.%. Copneprkanue ImpUMeceil Ha MOBEpXHOCTU ocTaTka B 2—600 pa3 MpeBbIIAET UCXOAHOE COAEpIKaHHE
IIpUMecei BHYTPH OCTaTKa Ha yAAJICHHUHU OT IMOBEPXHOCTH Oojiee 2 MKM (IIPH MCXOJHOM CYMMAapHOM COJIep KaHUHU
~ 10" mac.%).

PO3MNOAIII JOMIHIOK Y CYBJIIMATAX MATI'HIIO
I.l. Ilanipos, O.1. Kpasuenko, O.1. Ma3zin, O.B. Illusan, B./]. Bipuu

BcraHoBiieHa 3aNeXHICTh XapakTepy PO3MOALTY JOMIIIOK IO TOBIIMHI y KOHJEHCATI MarHilo, 10 OAEp>KaHo
BAKyYMHOIO CyGImiMariielo, Bij 4HCTOTH KOHIeHcaTy. KonaeHcar 3 cymapHuM BMicToM gomimok ~ 107° mac.% mae
6i7pII PIBHOMIPHHIA PO3MOALT JOMILIOK Ta OULIBIIE YHCIIO IOMIMIOK C MOHOTOHHUM PO3ITIOJIIIOM, HI’K MEHII YHCTHH
KOHJICHCAT 3 CyMapHHM BMIiCTOM JOMIIIOK ~ 102 mac.%. Bwmict momimok Ha moBepxHi 3ayumiky B 2—-600 pa3
TIEPEBUINYE BMICT JOMIIIOK BCEPEAVHI 3aJIMIIKYy Ha BiICTaHi BiJl MOBEpXHi > 2 MKM (TIpU BHXiTHOMY CyMapHOMY
Bmicty ~ 107 mac.%).



