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630ll7J

NaCI.  KC1  , LiF,

KI,  MgO,  ‘&Cl.

ZnS,  CaF2  ,

c (LWTlS)

c(ttndv46)

SiO2  (n-mvt?)

AICl3,  Al(OH)3

s02s  p4, s& Ar,

Cop. $3 H20.

C12H22012

($nTR)

m~lmqmiiin

tdu  Na, Mg, Fe,

Cu,  Hg, Mn. Sn
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5aJ9.t Y” miumxmunu

Triclinic a#p#y#fo’ a f b f c

Monoclinic a = y = go’,  p f 90’ a f b f c

Orthorhombic a+Jkgo” a f b f c

Tetragonal a+=Jkgif a = b # c

Rhombohedral (Trigonal) a=p=y#90° a = b = c

Hexagonat a = p = go”,  y = 120” a = b # c

Cubic a+y=go* a = b = c
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C u b i c Body-centcrrd  Cubic’ Fxc-ccntcrcd  C u b i c

Tetrogonal Body-untercd  Tctn~onal

Orthorhombii End-centered
Whorhombic

Body-centered
Orthorhombic

Facscntercd
Orthorhombt

Monoclimc End-centered
Monoclintc
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I n. in phase 1 91.  outofphase ~7.  small phase difference

I=-
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Incident
rays

I

- - - *
1st layer
of atoms

,2nd layer
of atoms

nh = 2d sin 8
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9in nh  = 2d sin 8

Aa n = 1 8 = 5.90’ sin 8 = 0.103 :. d 58.5=
=284.0

2x0.103
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~ialaaau)  isuJ~~dan”wttarn’yn”utilu~~7  t~~t~pll~3J~iJ~6  2 hu-infla  IFISJ~IJ

LL¶JII%I~~FI  (closest packed structure) tt~:~~TJ~~lJtLUU~~~W~~~  (non-closest packed

structure)

;a  InsJRiiJ~~~rlnuYua~t~n~~~n~a~  (hexagonal closest-packed structure, hcp) ~1%

InsJaiiJ~wdrlnttuY3~i?nU7R~  (cubic closest-packed structure, ccp M% face center

cubic, fee)
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ilin$  (FD)* = E2  + E2  = 2E2 I, (BDf  = E2  +(FDf  = E2  + 2E2 = 3E2

~Jl.b-b E = E, F.D. = fi E, B.D. = ,h  E
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Fxxcnmcd  cubic (cub,c  clacn-pckcd)
(c c. Ni. CU. Xul

Simple subtc  (PO)

&a?ohJ~  7.2 WfnlaH=naJcildl~rJ~lJtt~~  cubic close-packed (fee)  ilJFhU36MH1

~~l~~~lttJ~~aJnaJRi2~~~da~mauvaJnaJAltvi~~~  1 4 4  p m  (U U .

a:wau  Au = 197)
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l%Jlm?JaJ  1 vhJ~m%a V = a3 = (407 prnp x

= 6.74~10-*~  cm3

Y
<J%4  ma  (m) b& 1 ?&fJLIla&%I  m=

4 atoms 197.0 1 m o l
x - x

I unitull i  mot 6.02 x 1O23  atom

= 1.31x10-*l  g/unit cell

:. ml~~~ltltiu  (d) IIaJnaJfh~a d = t =
l.31x10-2’g  _

6.74 x 1O-23  cm3
- 19.4 g/cm3  0wJ

:WIULH$ 8lnnmmaJ  d vaJnnJd1  = 19.3 g/cm3

I$ Vh,-p  du  molar  VdUme 9-16  Vh,.p  = mo’ar  maSS  21aJ  Ma’
density ?JaJ  Mg.
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24.3 1 g. Mgl mol. Mg.=
1.14  gh?

= 14.0 cm3/moLMg

‘Lu molar volume it~4w-~~o~~ou  Mg = 6.02~10~~ x(ilau  tta:rQnmin  hcp ij

packing efficiency tYiln”lJ  74% (!dOJ’?H 26%) UOJ¶.hlFl3

&iJw”u ~sulnsuaJtruniir;ir~~a~~a~  = 0.74x14.0 cm3lmol.Mg.

= 10.4 cm3/moLMg.

lk.lwnla,  1  azcjlaad  Mg = 1o.4  cm3  x
I mol Mg

= 1.73x1  0-23 cm3
1 mol. Mg. 6.02x  1O23 Mg.arom

1.73~10~~~  cm3
4 3=-n r
3

r3 = 4.13 x 1O-24  cm3

r = 1.60 x 10-8 cm = 160 pm. olou

~i~aClblriitn~a1anl1~59lnu”a~a~~n~d7a

fiUl61~lladh~3utll~~  = r3 = (3.52~10‘~ cm)3 = 4.36~10‘~~  cm3

Zu 1 vdatrtaa&tuu  fee .%hauazmaubi  4 afmau

4 atmau = 4.36x10-23 cm3

0lfmaimuittk-k 1 cm3 = 8.94 g.Ni

dmatbamaud~  Ni Mu’n  58.7 g !a LauadanlhT
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5hta?UCltVl~3.J  = 58.7 g.Ni
4 atom

4.36~10~~~ cm3

252
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0.225-0.414 4 tetrahedral holes

0.414-0.732 6 octahedral holes

0.732-  1 8 cubic holes

1 1 2 closest-packed structure
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r+ 0.068nm  = o 4g.--...-z
r- 0.14onm  .
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0

0

NEl+

Cl‘

;dn’  7.18 hiMs”?JhfL&JW%aa1d  (rock-salt structure)
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0 = cd’

o= F-

~7U11aJLAYICIaai~LU~Ur~~~lJ  Cs+  : Cl-  = 8 : 8

- - - - - - - - - -
.,’  , ,’.’
----:-  - - I

I I

%

I I I

I ;
I

I - - -k----
//’ .,’
-_-_-__

0 = cs’

o= cl-
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4)

5)

6)

7)

8)

9)

10)

11) HTi~~dabhf  iilt~JIJ~as-~i7JlurwlR~7n~~n

1. Hz0 2 .  H2S 3 . H2Se  4. H2Te 5. HZ.

12) PO ijhJtilJw&lltYll  simple cubic 8JM1hAx.baslaaJ  PO tiaMifJMtixlt’IIR6

1. 1 2. 2 3 . 4 4. 6 5 . 6.02~10’~

13) hlr~lft%Ju  d’lfl~JtilJWhuJu  body centered cubic nluila:~au~~t~uuorgn

~ausall~ai3aa=nauuiJt~~J~a~~a~

1. 2 2. 4 3 . 6 4. 8 5. 1 2

14) F)JHllhJlRf  (MlhJ  cm3) uaJHli?ut~a~~tiir~~na~“a~~~~~~  l.OO’A  %lt%JhJ

t6lJW&lttIJlJ body centered cubic

I. 8.00x10~z4 cm3 2 . 1 .23x10a3  cm3 3 . 2.25~10~‘~ cm3

4 . 1 .00x10ez4 cm3 5 . 1.53~10-~~  cm3
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1 . ~.OOXIO-~~  cm3 2. 1.23~10-~~  cm3 3. 2.26~10~'~  cm3

4. 1.oox1o-24  cm3 5. 1.53x10-z4  cm3

16) WhTIaJldJIiaJ  CO2 dhJailJLrIqn¶Jl~6  ~JZUMitJM~?UL'1IREjl)5tnaY~~i3  4

la~w-pm~  co2  n74JiiL~Pl~~'jJ~~iJ~nE1iBI~LL'FIyZ~

1. simple cubic 2 . primitive cubic 3. body centered cubic

4 . face centered cubic 5. biOplnsJAnd7wi

17) laM::PJudbn~JIj?JW~nLL~ULI  face centered cubic B~?I~UI~~~~Y~~OJH~~?OL~I~~E~LY~I

r%  4.07’A  ilJMlTIUi(ila~~awIIaJL~~

1. 1.76’A 2 .  3.52'A 3. 2.04'A  4. 2.88'A 5. l.44'A

18) er”anla#trHIn~T~sJ~JLlElEl  body centered cubic &t’2lULll?TlOLl?laJt’aalj  2.8864’A

aJAiManrv\7rk~a=cjlaaJuaJlwQn

1. 1.43’A 2 .  l.OZ’A3 . 1.38’A 4 .  1.12’A 5 . 1.24’A

19) Qlnu'aptu$a I~~~JMIR~~~~Y\M~~LP~uz~~J~~~~~H~~M~~

1 . 8.95 g/cm3 2. 7.88 g/cm3 3. 5.32 g/cm3

4. 3.94 g/cm3 5 . 15.79 g/cm3

20) n"7ratl=lMlndl~~JaiJt~~~  simple cubic ua~d~~l~uul?uauuaJl~~~  2.8664'A QJ

Mi~3iUMU7tL~~'UaJW~nrRMt~M~n  (d%u~?iuun"pr  $'a 19)

21) r.hh?r  Ca &htuzr  face centerec  cubic ~~,?laJ~??UOUUOJt’6~~  5.57’A WHI

%kBa:mauuaJ  Ca

1. 1.97OA  2 .  2.79’A 3 . 1.39’A 4 .  0.985OA5 . 4.01*A

22) ilinu"a  21 ~Jvdiu7~ar~a.u  CaIUPs&MtiauLWG
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