OTU-2019

nociuenytouiee ee BoccranopiaeHue B Cu(l) Ha karone, yBeauuuTh BBIX0A 10 TOKy Cu H
YMEHBIIUTH BBIXOJ 10 TOKy Cl.

JUJis BBIIETICHHSI MEIN U3 OTPAOOTaHHBIX TPABUIIBHBIX PACTBOPOB HAMH MPETIO-
’KEH JIBYXKaMEPHBII 3JEKTPOIHU3ep C KaTOAOM U aHOAOM, H3TOTOBICHHBIMH U3 HEpIKa-
Berolell cranu. B katogHyro kamepy 3a1uBaid OTpaOOTaHHBIA TPaBUIBHBII pacTBOP,
cnemyrontero cocrasa, r/am>: 270 Cu, 27 NH4Cl, 11,6 HCl. B xauecTse aHONMMTA HC-
nosnp3oBand pacteop 200 r/mm® NaySOs. DIEKTPOIKCTPAKIUIO BEIH IIPU IUIOTHOCTH
Toka 650 A/M?, cune Toxa 350 MA, u Hanpsikerun 200 B. Tlponecc Benu B Teuenue 4 .
B pe3ynbrare nonyyeHa MeTauiMyeckasi Me/ib, BBIXOJ 110 TOKY cocTaBui 6onee 90 %.
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Semiconductor silicon nanowires due to a combination of unique electronic, optical
and mechanical properties as well as its geometry could be applied in various technol-
ogies connected with solar cells production [1], electronic devices in medical equip-
ment [2], the anode of lithium electrochemical cell [3].

The present paper is concerned with a silicon nanowires novel CVD synthesis tech-
nology.

The silicon nanowires synthesis was carried out at the laboratory tube furnace. The
CVD process has two stages: formation of metastable aluminum monofluoride within
the reaction of aluminum and aluminum trifluoride; reduction of silica with deposition
of silicon.

Anhydrous aluminum trifluoride and the aluminum mixture were used as raw ma-
terials. The mixture was heated in an inert atmosphere to the temperatures 950 —
1200 °C. This route affords the metastable aluminum monofluoride, which reacted with
a silica powder. As the resulting needle like outgrowth was observed (figure 1).

2410 + AIFY = 3AIF@ (1)
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Fig. 1. The image of as synthesized silicon nanowires

Silica reduction mechanism by metastable aluminum monofluoride is still to be
considered. According to the thermodynamical calculations, the most probable path
could be described by the following reaction:

35i0, + 6AIF9) = 3Si + 2AIFYP + 241,05 AG 1100 ¢ =-124,679 kJlx/monb (2)

The specific capacity of GS-16 with a 1,74% silicon nanowires addition anode ma-
terial is 339,0 mA *h/g at the first cycle. The value of specific capacity has fallen to the
7th cycle and the parameter is equal to 190,4 mA*h/g.
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