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1. Which of the regions of this Fe-C phase diagram are solid solutions? [553}]
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2. (a) Please describe what primary particles and secondary particles are, respectively. [5 53]
_ (b) Please describe what single crystals, polycrystals, and amorphous solids are, respectively. [5 53]

3. X-ray diffraction is a powerful tool to determine crystal structure. The Bragg equation tefls about x-ray
angle interaction and the factor that determines diffraction when a beam of x-rays is diffracted by a crystal.
[3£20453]

(a) What is the smallest d-spacing that can be measured for the given wavelength of 1.5418 A? [553]

(b) A crystal has a cubic unit cell of 4.2 A. Using a wavelength of 1.5418 A at what angle (26) would you
expect to measure the (111) peak? [747]

(c) Given these experimental and reference data (A, B, C and D) which phases are: [85}]
i Déﬁnitely present
ii. Not observable (implies absent at any significant level)
iii. Unsure
In each case give a reason for your answer and when unsure consider whether you could do something
to clarify the situation. )
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4. RARERRTEENHBETRE > MREXARHEEE THIRIE - [3£155]
(a) RARREZRRS RFFL(CHY) - —ERSRS T | ERETR 4 EEETHER - S 5 /R
TFHERRESRIBEY R RS FBRARIBRES  WRHER ° [5 53]
(b) #£5(2) - 3 CAI H R FIERREERSOV LB AAER 0 - BRI 5 BR TR SERT
TR BRI 2 (LR ArfER C-H [T RIEAIAE - ARG ETERREER CHE
& [54]
() RARFHIABE FE(CHs + 202 — CO; + 2HO) RIZUE TS » SHIURER h 8 E > @t -
{EZRArRE ~ SAERREA - [5 93]
5. The lithium chloride—potassium chloride binary system attracts more attention as a low-temperature and low-
viscosity electrolyte for electric power cells and for refining metals. [3£ 20 4]

(a) What are melting points of pure LiCl and pure KCl, respectively? [45}]
For the LiCl-KCl composition of 41.8 mol% KCland 58.2 ™'
mol% LiCl, and the solid B is formed by a very slow cooling . o1 774
from the melt A as shown on the right phase diagram.

(b) What is terminology of the phase reaction upon slow
" cooling? [457] ‘

(c) what are the compositions of all the phases present for
the points A and B, respectively? [653']

(d) what are the relative fractions of the phases for the points
A and B, respectively? [643']

diamond graphite
@) BNEFFR 6 - BURFEFHETFY 7% - HE8TFY - RETFHERE - [843]

(b) SESIRE FEHERFE FRERG? FREE B EERE FIRERIE? [65]
(c) HERIFRE R AT LA THET B HY 7 AR MHEE 2R SEER B R BehATRRIE F LUBIREES? [643]

(d) FRARARCEATEEMARBAEZRN » ARBIRETEE - [59]
(¢) FFRERMRORBEETM LR HME » ZERERAVER - [55]




