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ABSTRACT

This investigation includes nitridalion phenomena of silicon powder compacts in air, Nitridation reaction
condition has been provided with using silicon nitride bed and aclive carbon additive, Reaction preducts are
Oxynitride, «-Si,N,, and £-5i,N,, Oxynitride (5 N,() phase in [ormed at cuter surface layer of silicon powder
compacts. @-5i3N, and A-Si;N, are formed al inner region of powder compacts

Microstructural observation indicates that nitridation mechanism in this work is the same as conventional

nitridation mechanism nitrogen gas.
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(1) 38i(s) +2 Nyig) = SLMN,18) AG'=~-723
+0.315 T KJ/mole

(D) 3Si()+2 Nofg) = SLN, 18] AG =—874
+0.405 T KJ/mole

(3) 3Si(g +2 N;{g) 2 SLN, (s} AG =—2080
+0.757 T KJ/mole
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(4) 351{g) +2 Na(g) = S1N.{5)+3/2 0, {g)
(5) Sifs) +8i0{g) +N,{g) - Si;N,0(s)
(6) Si{s) — Silg
() 8i0y(s) +C{s) — Silg) +CO(g)
S0y (s +C(s) — Si(s) +COy ()
(8) 2Si{s) +0ig) — Si0(g)
(9) Siis) +H,0(g) - Si0(g) +H,{g)
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Fig.1. X-ray diffraction pattern ol reaction products
in this work.

— Oxy mitride &4

Tig.2. SEM photographs of powder compact after
reaction | Oxynitride is formed af Outer
Region A & and g-silicon nitride are formed at
inner region B,
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Fig.3. SEM photographs showing a-neddle(N)
and a-Matte (M) .
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Fig.4. Schematic drawing illustrating nucleation and
grawth of a-Malte(A. Atkinsen et al™).
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Fig 5. SEM photographs illustrating «—Matte formaijon mechanism |

(a) imtial stage(Fig. 4-a,

by,

{c) final stage(Fig.4-e, ),
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Fig.6. Thermochemical diagram for nitridation of 5i
at 1290°C {1 . Colquhoun; .
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{b) mtermediate stage(Fig.4-c.d),
{d) a-Matte.

Boundary
layers

Tig.7. Schematic drawing illustrating boundary layers
formed around Si powder compacts(A J.
Moulsen®) |
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