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Figure 11.28 Portion of the crystal structure of NaCl illustrating two ways of
positioning its crystal lattice. Gray spheres represent Na™ ions, and green
spheres represent C1~ ions. Colored lines define the face-centered unit cell

of each lattice. In (a), the lattice points are centered on CI~ ions. In (b), the
lattice points are centered on Na™ ions. However, the lattice points need not
be centered on ions at all. The only restriction on where lattice points are
placed is that the points must be in positions that have identical environments
throughout the solid. Regardless of where the lattice points are placed in

the NaCl structure, the result is a face-centered-cubic lattice.

In Figure 11.28, the Na® and Cl~ ions have been moved apart so the
symmetry of the structure can be seen more clearly. In this representation, no
attention is paid to the relative sizes of the ions. In contrast, Figure 11.30(a)
provides a representation that shows the relative sizes of the ions and how they
fill the unit cell. Notice that the particles at the corners, edges, and faces do
not lie wholly within the unit cell. Instead, these particles are shared by other
unit cells. A particle at a corner is shared by eight unit cells [ Figure 11.30(b)],
one at the center of a face is shared by two [Figure 11.30(c)], and one at the
edge is shared by four.

A A ] Figure 11.30 (a) The unit
A j T cell of NaCl showing the
== = il relative sizes of the Na* ions
L1 7 | A (gray color) and Cl~ ions
A1 N (green color). Notice that only
1 = | S | portions of most of the ions
At H | Q lie within the boundaries of
L4 | g | =N —- the single unit cell. (b) The
4 s 1/ L~ /s sharing of a corner atom or

ion by cight unit cells. (¢) The
sharing of a face-centered
atom or ion by two unit cells.

The total cation-to-anion ratio of a unit cell must be the same as that for
the entire crystal. Therefore, within the unit cell of NaCl there must be an eaual
number of Na* and CIl~ ions. Similarly, the unit cell for B
one Ca?™ for each two Cl~, and so forth for other crystals. In Sample Exercises
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FDGS 45 T2 5%
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SBHEM - IE B TH R S IR,
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FE53 BT 51 i i P 47 851 22 TR B R] R 3% B2 77 2K, A/ R U S R g 4t
FIR A€ mUK 2 AR, 1B 48 AN 2 AR R i T s 8, BIIFR 4R
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R ANED S

BAREE = RUNFE A —TCAr g b, SRR I A e, =%
ARIX AN G AL (IR E 1 o X T~ A o, P SR 1 IE 25 7Rt , ANV .
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e
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AT B F T B B i SRk it 2 AN PY A O R R s, 7R
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BARESE RN RN
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ZNK, MR 5/ ML RS E, X 5 1 [H 23 (0 22 25 o SRR Bm 4, Al Al
ZDVTIE . BACEER . B e P RENMBIEAR 8, ARBIEAR N E S,
FFHGARI— RIS ik, SCEACE R B I AL, ERai kiR
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P, FEAET %EI%%?ZI‘EUE@W%I%‘E

S = e &
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BT A ARSI d AR G R RN B A 2 A ) e L o
PEE ML, R AN AT St S BOXAS B 1 IR A2 — e R IR 2R
KR ION T HIBRAL, S35 & T AEA IR SER TR NS
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FH o WA B TIORAL R 352 ST LS it F ¥
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A
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iR
ZnO: RYR'=0.63, CN=6 (NaCl %) szfr CN=4 (ZnS )
Ca0: RYR'=0.80, CN=8 (CsCI ) 5zfr CN=6 (NaCl %)

& ® -
oo oo o (O e
® P D

(a) {b) ()
@ W, ERSFREToES, & FENMERRAEZRN, I
b
K

HET r=04; A 5T r=1.40
148 Si—0 442 =1.80; 0-0 }4=2.80
SEll: Si—O0 F4£=1.60; O-O F-1£=2.60

Mg-O  Al-O Si-0 B-O C-0
AR ACAL B » F4t
. % 37% 50% 56 % 78 %

3B TFIRAL B X SR S5 1 ) 2

kUL, BE T RAREOR, B TR ALy EARABE B B TR A
XIS IN o DRI =24 LAY A o P G S A A 0 050 ot i R AR AR R I o 2 8 1 it A
51 [A) ELARAR A S B L 2 B AN e a1 B BH &S 1 R (R B, Bk AT vl fig
ARG T HOMCAZ 2, 2 B B AU AR ) G R 2R A AR A

Ry TR R I R s R 005 s s IE A i VA
W% o I AU R T A AR D SR B A
— L (B TR 404
— & T R — RN
SAHENE4 Tk
ARARRS IR i AR RS MR R

wi— BT FEE (B#)-
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AgCl AgBr Agl
Ag" 5 X 422 F(mm) | 0.123+0.172=0.295 | 0.123+0.188=0.311 0.123+0.213=0.336
Ag”-X S 25 (mm) 0.277 0.288 0.299
WAL EFELT(E (mm) 0.018 0.023 0.037
rir{g 0.715 0.654 0.577
U Bt NaCl NaCl NaCl
S AR NaCl NaCl )i ZnS
4N A 6 6 4

AgCl. AgBr il Agl FFHE 15 B A 2k 2 71250.696. 0.646 F
0.583, R4 B AR AT, X = pg AL N i% 5 NaCl S54SR E
X = Fh e g5 R H1 4359 5 NaCl B4, NaCl ZBURI IR BY . i 2 Ui Agl
Ag" HIECAZ B S FU ) 6 AZA T SERRai R 4. CIT o Br I AL
Ay H3.66. 4.77 A1 7.10 (x 107° nm®). HAbflifE Agl A BIFH B 12 111

IR A NP B b 1) P e T SR RPN =Y - T N[5 G e
[ERE WAL
2.3.3 L4 itk AR

2.3.3.1 RSN

TP e 7R 22 25 K P D R 30 st T PR R T S A
(KT ARAREFRh B Fhb k. “HLUPEAR ZE R R AR R — NG M, R B
P 2 N1 B 1o ) 01 AN v S M5/ N <UD =/ N 31 I L
JR T R E5 6 SO 2 2IRES T Ol T AR L ) 8, Mg 7 B 1) £ B2
P A, BATHe R > — R A I AN S DL Al A 5 | ) — S 2258
FKE N

FEL AP 2 J5 1) P8 R A P 26 R T BRI B AR 0 o it AABEA T 23 AT 174
Befili b, BT PR SO 22 ) B e D T 1 2 SR B 2 1 2R 8
V2 AR PN R AR B JE ReAb 2, DU R B 10 85 4153 5 RS AR SR g5 (Xa-Xe)
I B, TR B - 0 B PO AT DL 2856 A S e

AR LA 2 AX=Xa-Xp KA YD B TR ity . ZE (R,
BT i B
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BRI [ 560 2 3AE S I P RSB AT VE 22 B BRI S 2 v S AR AS B 1)
AN A R AR 2 5 DAL DA A7 PR ZE (I A 2B b 11 0 U AU
A LEENSENE.

QP R ERVE S N EAE /A2

JR R R 12 S IR TR E T O A T T HR AR &
P R B A SO S T P R E R RO BT
S A P R /1 i N 8 N A R S-S S A 115" i 1 i N
FIRESRAR A ST 2E L RE, M 1R, HRSEHE. Il 7R S TR 2 It
TG AT I E T BTBCE RERE, H Y R

T k(O +Y) MR RAE X MR, B X=k(1+Y). XEP k AER
W ek A Y DIHRU PR (eV) M, MBEF 4 k=018, DME Li it
TR X=1, KA

X =0.18(1+Y)

HL D PR 1 i B 2 15 B 0 PR J B 1 FRL DN IR D1 U2 )
RER MBI T . R B 725 5 RE M BUE MR E, I
ERILINRER RS E SR INE-

LR NIHEST /AN
P =16/X, — Xp|+3.5(X = X5)?

100

80
D- L
& eotl p=50%
/§ 50%
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NW 20+
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........ i L i I
%.0 0.5 1.0 15 2.0 25 3.0
B £ AX

M AX =210, P =50%, XX JE-1-R] 1AL 2B B 1~ Pk R o0 R RN PR Rl o0 AH
My M AX> 210, BRI 2 AX < 2.1 I, AR s g
PR .
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JRFIER T B . ERR T, BN 4 AR TR RS
AR, AR YL R — s 7 AT B AR S SRS S8 A R (R LT

(2) AR, Py A igE TR 12 A1 -1/2 IX A H M,
L AN B 53 50 R L (R — P B @RS, RIS IEA 75 1) [ B RS 17 1)
fie, Pk, SANEFPUE FE AR 2 AN AR BT SRS
RS AP, WA RO O L, T R RS AN, ]
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ERESCATTHENED A

2 3L R A

PIA S5 2 [ T G AN B ) B8t 5 D1 oh A TR A Jond v 1 IR 0 A K
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AR OO L ICRT IS S AN e P A 7 (1 AR SRt L NS o X — PR SRR O A
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R LIEERIER s BUIER, PIb— RGO T p BUEE SR s $uiE
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AT IEREIX G, NAMEGE R VUM AT HUBR AL 50 v BB (R B AN 2 2R (1)
2 H12py, TTAEI2S 2pes 2py12p, A TR A 2 I FEHT ALK 4 hiE
T — AN FER S A VU2 — 10 s BUERIPY 2 =1 p BUIERI Y, XA
W TE R A FRANTE - JLA B 23 B A B AR T AT 2 TR 1 L AT 2 5
JE T ABE 2RI G FNTE T I A UTE R SR, vy AHEDN H e
SR PG A 22 TR LT TR
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EHE
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7, PR AR RA R L. BRI SR B R R J5 Ak
S ELAT — 5 1077 T MR I, DAL AR i e o S 56 K 7 T R 2503
A —BE LR, L S A R A B LA, T BN K AT REEE I 4.
BT IR SR 2 ], BT AR s A, BEREAE R . BT 3
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LINBET G514
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i, 13 B-ZnS TR FREEE A TARK
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ZnS H IR I N HA T — RN ETREY™ (0-ZnS) &K . S8 5 A
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Zn®* bl T 5h 2 — YRS 702+ opu: 2 1(u 1}
33 2

u=0.875

£ AB AL S A, BEELAT N RS 4540 SURAT ST RER S5/ IHT ZnS.
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3.&NIA S

ST 2 gy /& C, 2 H A N A TE R de i PRI AR, ] AR Ay e Bt D) 1)
FORLRUERL . BT F IR Sk A o Al i) S WA H A AR (R 330, BRI AT A
SRR R T I EGA T . RIRIEWIA Y il 3 &4 Siv AlL Ca. Mg, Mn. Ti.
Cr. N ZE2%)5T. Al S NIA T AR, &7 i TR ™= A AN F (e,
B Cr BRIE M, & AL R, AR B AT T U R A SN
i, AEAZHE, WAL HWENIACEEE N Lo .

B 2-1 SRIfAdAEESH - E2-2 FBRAKGH
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SEUEEE S TR AT W SR 5 DR 5 T LA
4.F B
(BRI Ly BT R sp? 2L BUs, A 120°, TBME ATBE .
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ES), KA AT LA 2 R P S M
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00 ZRsil. BRIGAY T EA40 10 B it 1 4 G
i, HR 36 B, WUEA— LR T
HABETAT 1A p S, a4k 60 4 p

=

33



BB R ILEE o 4, IXPRILBERR BRI LA

[l Coo MIARIALERI LR X-SF LM AR AT S S0 T 2 b 1L S2 7 8504, i
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