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※考生請注意：本試題可使用計算機。 請於答案卷（卡）作答，於本試題紙上作答者，不予計分。

1. Theαys個l s的比削弱。ffe304 is spinel. 

(1-1) Using P叫旬，s rules #1 and 缸， d拙m旭e the coordina位on numbers ofFe2+ and Fe卦， and the 

numbers of Fe月十 and Fe3+ around each 0 atom. (10%) 

whe臼 ionic radius of Fe2+ and Fe3+ are as below: 

Fe2+: 0.63 A [IV], 0.78 A ［＼呵， 0.92 A[VI用

Fe3+: 0.65 A﹝V月， 0.78A ﹝VIII]

02-: r(O) = 1.35 A 
(1-2） τbe oxygen ions offe3Q4 will arr：也ge inF℃C structure. Iden時rand draw也e positions of the咒C

oc個hedral and tetrahedral interstices and calculate the to個l 缸id occupied numbers of c尬的組組.tional

atom忘記仕ahedral and oc個hedral sites. (10%) 

(1-3) p峙的e explain why F臼Q4位hibi脂 magnetic prop巴甸. (5%) 

(1-4) What is the P叫旬，s3世叫e? (5%) 

2. Determine the Miller indic的 for the plan的 shown in the foll。她g unit cell (b) A 、 B 、 C and indices 
for 吐ie directions shm祖 i且也e following unit cell (a) D. (10%) 

~ 
z 

c 
\ li'!'P三﹔一..\../I A 

}--- ,I人·：~ 
α3- －一－ D 

可←哭這

(a) B (b) 

3. Pie街eexpl血the e:ffe啦。fundercooling on the nucleation rate for homogeneous nucleation. (10%) 

4. Ple師叫I訕地y ,almost the gr血 grow也臼es not occur until final s鷗叫自ge組dhow to 

旭hibit the gr血 growth扭曲 final sintering s臼ge. (10%) 

5. Please use the relationship between Free energy and composition curve to exp！巫且也e d宜erence

between the spino街1 decomposition組dnucleati姐姐d grow也. (10%) 

6. Please explai且也e difference among u郎個cbl巴， metast油le, and stable 到ate using 也e schematic 

diagra血。fthe v訂iation of Gibbs free e且.ergy with positio且（10 %) 

7. Please exp！到且也.e meaning of the space group, C mm2, includi且g也e crystal system, Bravais !attic皂，

symme叮 element. (10%). 
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8. The phase diagram of Si02 is as below. Note thatβ ，qu紅包， cristohalite 個d tridymite all 的 high

t巴mperature phases. However, cristobalite 個d tridymite 紅e often observed andβ －quartz is not found 

at room temperature. Pie臼e exp！血 why? (10%) 

Polyn10中hs ofSi02 
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