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 Céu trac tinh thé

O mang cd sS

Su sap xEp céac nguyén ti

: Mat mang va phuong mang
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PHAN LOAI CHAT RAN

Vit ligu két tinh: Vit li¢u v dinh hinh:
Cac nguyén tir sap xep Cac nguyen tu sap Xep
tuan hoan trong khong khong tqan hoan trong
gian khong gian

Két tinh V6 dinh hinh

Si0,



PON TINH THE VA PA TINH THE

Pon tinh thé (single crystal):
cdc nguyén t sip x€p trat tu
trong toan by khoOng gian
(trat tu xa)

Pa tinh thé (polycrystal) :
gdm cédc don tinh thé kich
thuGc nho dinh huéng
ngau nhién




CAC LOAI TINH THE

) Pha rdn dudc hinh thanh khi lyc hit gitta cdc nguyén td
hoic cdc phan t& di manh d€ thing dudc cdc luc phan ly
(do nhi€t, do co hoc,...)

) Trong chat rdn, cdc nguyén t& hodc phan t& c6 khuynh
huéng sip x&p dé dat dd trat tu cao (doi xing)

) Tuy thudc bdn chat cia luc lién két gilta cdc nguyén tu,
cdc chit rin c6 thé chia thanh:

* tinh thé ion ( NaCl, CaF,)
* tinh thé cong hda tri ( kim cuong)
* tinh th€ kim loai ( Fe, K)

* tinh thé Van der Waals (nu6c d4, He ran..)



Cau tric tinh thé la sw siap xép cua cac nguyén ti hoic
phan tu trong tinh thé

o

N | i ‘o

Cau trac tinh thé = mang tinh thé + co sé



MANG, NUT MANG VA O CO SO

Mang khong gian 12 su phdt trién khung tinh thé trong khong
gian ba chiéu, trong d6 cdc nguyén ti (hoic phan tr) dudc
ndi v4i nhau bing cdc dudng thang.

Giao diém clia cdc dudng thing ducc goi 12 mit mang. Moi
nit mang déu dugc bao quanh gidng nhau.

O co sé 1a thé hién cua cau trac tinh thé vi su lap di lap lai cua
no s& tao nén tinh thé

Pwamqal
BidRisEiNeg




CACH BIEU DIEN MOT O CO SO

i
@

— Cdc 6 cor s& nay Ilap di Iap lai trong khéng gian dé tao thanh mang tinh thé



http://cst-www.nrl.navy.mil/lattice/struk/fcc.html
http://cst-www.nrl.navy.mil/lattice/struk/bcc.html
http://cst-www.nrl.navy.mil/lattice/struk/sc.html

CACH BIEU DIEN MOT O MANG

O co sé CsCl



CACH BIEU DIEN MOT O MANG
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O MANG CO SO

» Cacnguyén tur 6 nhitng vi tri Khac nhau trong 6 mang dugc
chia sé bdi nhitng 6 mang lién ké

+ Nguyén tu ¢ géc thudc vé 8 6 mang khdc nhau (mdi 6 mang
chira 1/8 nguyén tu)

+ Nguyén t§ nim trén mdi canh
thudc vé 4 6 mang khidc nhau
(moi 6 mang chita 1/4 nguyén tr)
+ Nguyén ti nidm trén mdi mit

thudc vé 2 6 mang khéc nhau
(modi 6 mang chita 1/2 nguyén t)



Chuong 2.ppt

_ 12

> O co ban( 6 co sd) 1a thé hién cta cau tr(}c tinh thé vi
su lap di 1ap la1 cua no s€ tao nén tinh thé

> O co 5o dugc ky hiéu trong khong gian Oxyz véi:

—3canhlaa, b, c

—3goclaa, B,y




v Phuong tinh thé dugc xac dinh qua gbc toa d6 O

v/ Néu phuong khong qua goc toa dd O ta xac dinh phwong song song qua
géc toa do O

v Tén phuong dugc goi bang cach chuyén toa do diém vé s6 nguyén tuong
tng nhé nhat. Vi du [0 2 1], [107]

[101] 4z

$z

[101] "



MOT SO KY HIEU PHUONG MANG

[101] 0211
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< P& ky hiéu cdc mit mang z
trong tinh thé ngudi ta dung
chi s6 Miller

«» Trong tinh thé, tit cd cdc mat
song song v4i nhau déu tuong
duong hay dong nhat nén cé
cung chi s6 Miller nhu nhau.




CACH XAC PINH CHI SO MILLER

a, by, ¢, 1a don vi do dai trén cac truc x, y, z.

> Vidu : mit ABC cit cac truc x, y, z tai cac diém A, B,
C c6 do dai twong tng la la,, 2/3b,, 2/3¢c, C6 thé noéi toa
dd cdc giao di€m giita mit ABC véi cdc truc x, y, z 1a 1,
2/3,2/3

> Lap cdc gia tri nghich ddo cia cic toa dd nay, ta c6 lan
lugt 1a 2/2; 3/2 va 3/2

> Nhan cdc phin s6 d6 véi bdi s6 chung nhé nhat cia cic
mau s0 roi bd miu so, ta duge cdc sd nguyén 2, 3, 3 tuong
ung h,1,k

v N&u mit phang song song véi truc (khong cé giao diém)
thi chi s0 tuong tng biang 0.

A . o N X A A P A
v'Néu giao di€m niam & phan 4m cua truc ta c6 chi s6 4m

(233)

x=1 :lx=1=22
v=2/3; 1y =312
=213 z=N2

Chi s6 Miller mit ABC:(2 3 3)



MOT SO KY HIEU MAT MANG
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KHOANG CACH GIUA CAC MAT

v Hé lap phvong: ——

>
diy

1 h2+k2+|2

v'Hé tr phuvong: 42 2 2

. P g dhkl a C

1 = |

v Hé trwc giao: = +
2, a2 b2 ¢?
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D§ léch = 20

= Hiéu s6 dwong di gitta tia 1 va tia 2 = 2d Sin0

= Dicu kién nhiéu xa: nA = 2d.sin@
20



TINH TOAN CHO HE LAP PHUONG

nA=2d.sInég

Azzﬂﬁdne
N
A=2d,. . .SING
A=2d,,SInG
a
gkt
SN P INDEINT

VD: Cho birc xa Cu K_ (A =1.54 A)
trén mit d ;= 2.22 A

sin® 0 | Mit tinh thé
1| 0.35 | 20.7° |Bac 1 (110)
Bac 2 (110)
Hoac (220)

2| 0.69 | 43.9°

1

Oy 1
E— d.,, 2

21




7 HE TINH THE VA 14 MANG

HE LAP PHUONG  SC

cubic
a=b=c a
o==y=900 -

HE TU PHUONG

IEIFEQ'DH al
a=b=c ¥
=f=y=900 |

orthorhombic
azbhec

.
u=p=y=900 h




7 HE TINH THE VA 14 MANG

HE MAT THOI
rhombohedral
a=b=c monoclinic
u=P=y=00" E@ ij:;ﬂﬂ B
b
a a
HE TAM TA

triclinic hexagonal
azbec @ a=b#c C
2900 o=[3=900

P 4 +=1200 4




14 MANG TINH THE
CUBIC ﬁ ‘
a=b=c I - F
o= p=y=90° P ,,iﬂ | &
TETBAGONAL dfji
a=b=zc P ! ;L:LH;T
o= p=y=90° %
ORTHORHOMBIC ﬁ f

P LTl e
azxbzc
o= p=y=90° @ iy .
HEXAGONAL TRIGONAL
a=bzc a=b=c
o= p=90° P o= [p=y=+90°
y=120°
MONOCLINIC ) )
a#b*;ﬂ P c 4 ki€u 6 mang ¢ s&
o =y=90° . .
B+ 120° P : dan gidn
| : tdm thé

TRICLINIC F:tim ma‘_’t
azbzc P . £
oL+ Py=90° kC.tﬁﬂﬂﬂ? )




SU SAP XEP PAC KHIT
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SU SAP XEP PAC KHIT

1 Cé4c ti€u phan tao nén tinh thé c6 xu hudng sip x&p dic khit nhat
(ning lugng cuc tiéu).

> Nhitng ti€u phan cling ban kinh c6 hai ki€u sip x&p dic khit nhat
trong khong gian la:

Lap phuong dac khit - Fcc Luc phuong dic khit - Hep
L6p thit tu sé 13dp lai vi tri ndm Chu ky sidp x€p 1a ba 16p (I6p
trén 16p thd nhit. Chu ky sip tht ba ndm trén 16p thd nhat)
x&p 13 1,2,3,1,2,3.. 1.2.1.2..

thudong gip G cac kim loai nhu thuong gip ¢ ciac kim loai Ag,
Be, Co, Mg, Zn, hoac He ¢ nhiét Al, Au, Ca, Co, Cu, Ni, Pb, Pt.
do thap.



SU SAP XEP PAC KHIT

X 00mEeE 0 Mmoo

cau tric lap phuong  cau tric lyc phuong
dgc khit {ccp) dgc khit (hcp)



SU SAP XEP PAC KHIT

ABABAB..
Luc phwong-Hcp

(b)

ABCABCABC...

(a) (b) Lap phwong tam dién - Fcc



SU SAP XEP PAC KHIT

Lép thir nhat




CAC CAU TRUC LAP PHUONG




THONG SO MANG VA BAN KINH

a=2r J2a = 4r \@a:4r

Lap phuong Lip phuong Lap phwong
don gian sc tam dién fcc tam khoi bcece



PAC TRUNG CUA CAC CAU TRUC

SC

Thé tich 6 mang a3
S6 nguyén ti nguyén ven 1
trong mot 0 mang

Khodng ciach dén lan c4n gan a
nhat thid nhat (2r)

S6 1an can gan nhat thi nhat 6
Khoang cich dén lan can B
gan nhat thi hai a,2

S6 1an cAn gan nhat thy hai 12

bcc

fce
33



U TRUC TINH THE MOT SO KIM LOAI

Hexagonal | Body-centered
close-packed 1 cubic

Face-centered ' Other structure
cubic : 4 (see caption)

o

SRS ANEY VRS
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Vi du: Hay xac dinh mat do diac khit (PD: Packing Density) cua cac
hé 1ap phuong tdm thé SC, BCC, FCC, HCP gia st cdc nguyén tu
dugc xem nhu nhitng qua cau ciing.

Giai: Vé&i BCC

PD - th€ tich cdc nguyén ti trong 6 mang

th€ tich 6 mang
Véi cau truc BCC

a3=4r = a=(@4n/ 3
= a3 = (64r3)/3

(8mr”)/3 (8mr’)/3
PD =757 = (6ar)/343
24\/§nr3

= 3 = @ = 0,68 = 68%
3 x 64r Q




PO PAT KHIT CUA CAC MANG

lap phuong don gian sc
(do dac khit 52%,
so phoi tri 6)

lap phuong tam dién fcc
co sap xep lap phuong dac
khit ccp (do dac khit 74%,
so phoi tri 12)

lap phucong tam thé bec
(do dac khit 68%,
so phoi tri 8)

hé luc phuong co sap xép
luc phuong dac khit hep
(dé dac khit 74%, s6 phdi
tri 12)



OT SO TINH THE ION THUONG GAP
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Twong quan giwa cau truc va

ti 1¢ ban kinh trong tinh thé ion

i 2l 12 Chua dugc biét
0,732<r,r <1 8 CsCl
0,414 <r /r<0,732 6 NaCl
0,225<r,/r <0,414 4 ZNnS




Kiéu tinh thé NaCl

Kiéu tinh thé NaCl :

v" Trong cau truc kiéu NaCl, cdc cation
va cdc anion nam lién ké nhau trén canh
cua 0 mang. Nhwvdy a=2(rc+r,)

v' Céc anion ClI- tao thanh 6 mang fcc.

Ry.. =1,02A R, =1.81A

T7 le ban kinh = 0,563

Do d6 Na cé phoi tri bat dién

Vivay 100% vi tri bat dién bi chiém.

S6 phoi tri ciia Na = 6; s6 phoi tri cia Cl = 6.




Mot so tinh thé c6 cau tric NaCl

a(A) a(A)
MgO 4.213 MgS 5.200
CaO 48105 CaSsS 5.6948
SrO 5.160 SrS 6.020
BaO 5.539 BaS 6.386
TiO 4.177 xMnS 5.224
MnO 4.445 MpgSe 5.462
FeO 4.307 CaSe 5.924
CoO 4.260 SrSe 6.246
Ni1O 4.1769 BaSe 6.600
CdO 4.6953 CaTe 6.356
SnAs 5.7248 SrTe 6.660
TiC 4.3285 BaTe 7.00
uUcC 4955 LalN 5.30

40




Mot so tinh thé c6 cau tric NaCl

LiF 40270 KF 5.347
LiCl 51396 KClI 6.2931
LiBr 55013 KBr 6.5966
Lil 600  KI 7.0655
LiH 4083 RbF 5.6516
NaF 464  RbCl 6.5810
NaCl 56402 RbBr 6.889
NaBr 59772 RbI 7.342
Nal 6473  AgF 4.92
NaH 4890  AgCl 5.549.
ScN 444  AgBr 5.7745
TiN 4.240

UN

4.890




Kiéu cau truc CsCl

Rc/Ra = 0,732

Kiéu cdu tric CsCl : thudc vé ki€u ciu tric CsCl c¢é céc tinh thé CsCl,
CsBr, Csl, NH,Cl, NH,Br, NH,I, TICI, TIBr, TII (d4), TISb

Trong kiéu tinh thé CsCl, c4c ion nam lién ké nhau theo dudng chéo chinh cia
khoi lap phuong. Tuwong quan gitra thong so mang a va cac ban kinh ion duoc
cho béi biéu thire: aV3 = 2[r- + r*]



Mt s6 tinh thé co cau triic kiéu CsCl

CsCl
CsBr
Csl
CsCN
NH,Cl
NH,Br
TICI
TI1Br
TiI

4.123
4.286
4.5667
425
3.8756
4.0594
3.8340
3.97
4.198

CuZn
CuPd
AuMg
AuZn
AgZn
LiAg
AINi
LiHg
MgSr

a(A)

2.945
2988
3.259
3.19

3.156
3.168
2.88]
3.287
3.900



Céc anion tao thanh 6 mang fcc. Ban kinh Zn?* = 0, GA ban
kinh S2 = 1.84A; ti 1& ban kinh = 0.33 nén Zn c¢6 phdi tri t& dién.

C6 2 16 trong tir dién (g voi 1 anion, nén trong cong thirc cua
ZnS chi c6 50% v1 tri tir dién bi chiém chd.
S6 phoi tri ctia Zn = 4; s6 phoi tri ctia S = 4

Luu y la cac 16 trong tr dién bi chlem nam d6i dién nhau theo
duong chéo dé lam giam t6i da luc day cation-cation.

aV3 = 4[r + r*]



Not so tinh thé cé cau tric kiéu sphalerit Zn

p-CdS 5.818 BN 3.616
CdSe 6.077 BP 4.538
CdTe 6.48 BAs 4,777
HgS 5.8517 AlP 5451
HgSe 6.085 AlAs 5.662

HgTe 6.453 AlSb 6.1347




Cau tric ZnS (Wurtzite)

Cau triic luc phwong ciia ion S, ion Zn2* nam trong 16 trong tir dién
clia ion S~

a=b=382A=382pm
C=6.26 A =626 pm




ot sO tinh the co cau truc kieu wurtzit ZnS

Zn0
ZnS

/nSe
ZnTe
BeO
CdS
CdSe
MnS
MnSe

a(A) qA) u c/a
3.2495 52069 0.345 1.602
3.811 6.234 636
3.98 6.53 64]
4.27 6.99 637 |
2698 4350 0378 1.623 °
4.1348  6.7490 632
4.30 7.02 633 !
3976 6432 618
4.12 6.72 631

e

Til€ c/a ly twong cua hep la 2 \/g = 1,633
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Kiéu cau truc CaF,

> Ban kinh ion cia Ca2*1a 1,12A; cua ion F- 1a 1.31A;
ti 1€ ban kinh 1a 0,85.

> SO phoi tri ciia Ca2* 13 8, con s6 phoi tri ciia F- 13 4

@cCa
@F
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Kiéu cau truc CaF,

- C4c ion Ca?* chiém phan nira s6 16 trong bat dién
- Cac ion F chiem tat ca cac 10 trong tir dién



I

T =T =l T E

50

Mot so tinh thé c6 cau triic fluorit CaF,

a(A) a(A)
54626 PbO, 5.349
5800 CeO, 54110
6.9767 PrO, 5.392
6.2001 ThO, 5.600
7311  PaO,

5.3895 UO, 5.372
5.5373 NpO, 5.4334
5.836 PuO, 5.386
5.940 AmQ, 5.376
5.3598

CmO,




Kiéu cau tric TiO,, Cdl,, Cs,0

Cau tridc tir phwong
a=b=4.594A
c =2.958 A

Ti tai vi tri (0, 0, 0)
O tai vi tri (0.3053, 0.3053, 0)
Cdc chat c6 cung cau tric la:
CrO,, GeO,, IrO,, PbO,, RuO,




Cau truc Silicat

Phan loai cau truc silicat:

+ Silicat dao (lone tetrahedron) - [SiO,]*", nhu olivin.
+ Silicat dao kép (2 tir dién) - [Si,0-]%, nhu epidot,
nhom melilit.

+ Silicat vong - [Si,03,]°", nhu nhém tourmalin.

+ Silicat mach don - [Si, O ]**", nhu nhoém pyroxen.
+ Silicat mach déi - [Si,,0,,,]°"", nhu nhom
amphibol.

+ Silicat 16p - [Si,,0z,]*"", nhu nhém mica va sét.

+ Silicat khung - [ALSI, O, .. ]*", nhu thach anh,

fenspat, zeolit.



Olivin
(Mg, Fe),SIO,
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uc Zeol

Cau tr




Cau tric Zeolite




Cau trac ABO,

SrTiO, CaTiO,
» A c6 ban kinh thwong l6n hon B
> Trong mbi 6 mang co s& ciia ciu triic perovskit ABO, ¢ 1 phan
tir ABO,.
> Cac ion O% va Ca?* sap xép dac khit kiéu 1ap phwong, Ti chiém 16
trong bat dién giy nén béi riéng cac ion O va c6 so phai tri 12 6,
Ca2* ¢6 s phoi tri 12 ddi véi O



Yéu to dung sai trong cau triic perovskit

> Do6i véi cac oxid phirc tap, trong d6 cé cac perovskites, kich thudc va
khuynh hudéng phoi tri ctia cac ion phai co sy dong by dé dap tng dong
thoi Yéu cau cua cau trac tinh the do.

> Tuy nhién, trong thuc té, kho 1ong cac diéu kién vé kich thudc, s phdi tri
dap tng hoan toan cung mot Iuc yéu cau cua cau trdc . Chang han, trong
cau trac perovskit, néu dap tmg dugc yeu cau cau tric thi ta phai co :
a=2(rg+rp)
a=(1/4/2)2 (ry + ro) =+/2(ry + o)

a*h !

»Trong d6 a la thong sb mang va rp, Ig, Iy 12 ban
kinh 1on cua A, B, O . Khi do, khoang cach ly
tuong cho cac cation A, B phai dap rng bicu thirc : ‘ )
a=2 (rg+ ro) =+/2 (ra + o)




Y¢u to dung sai trong cau triic peroyskit

1. Tuy nhién, ban kinh ion trong nhimg hop chat khac nhau khéng phai 1a

2. biém can luu y:

o dinh ma phu thudc vao su phoi tri trong hop chat do. Vi vay can dua

vao bicu thirc trén mot hé so hiéu chinh goi la dung sai t cia cau truc

perovsklt tclragonal
2 1(rg + o) =4/2(ra + 1)

Theo ban kinh Goldshmidt:

© < 0,9 bién dang truc thoi (orthorombic)

©=0,9 — 0,95 bién dang vudng phang(quadratic)
©=0,95 — 1,00 cau tric l1ap phuong (cubic)

© > 1,00 bién dang luc phuong (hexagonal)
Theo ban kinh Shannon — Prewitt:

0,9 <t <1,0: cau tric 1ap phuong (cubic)
1<0,9vat>1:cautric bién dang




60
Cau trie BaTiO,

Ba2*nam & dinh
Ti** nam ¢ gitra
O% nam O cac mat

(a) (D)
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Cau truc spinel

Spinel (spinelle) 1a khoang c6 cong thuec MgAl,O, (magnesium alluminat).
Cong thtrc hoa hoc chung ciia cac hop chat c6 cau tric spinel 1a AB,0,, trong
d6 A va B 1a céc cation khac nhau véi hda tri khdc nhau va bdn kinh twong doi
gan nhau (thuong trong khoang 60 — 80pm).

Trong mdi 6 mang co s& clia cau tric spinel ¢ 8 phan tir AB,O, (AgBc0s,)
. C6 hai kiéu cau truc spinel : spinel thuong (direct hodc normal spinel ) va

spinel nghich (inverse spinel).

Pién tich A__| _Pi¢n tich B

+2 +3 FeCr,O0, Fe;O, CoFe,O,
FesS, FeCr,S,
+4 +2 TiFe,O,

+6 +1 Na, WO,
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Cau truc spinel

Normal Spinels A_(M,) X,

eg. spinel , MgAl .O,

. A Mg?* (tetrahedral)
. M Al**  (octahedral)
®: -

Inverse Spinels M, A__.M_.X,

eg. magnetite , Fe ;O,

Fe'  (tetrahedral)
Fe’ ,Fe’" (octahedral)

0~



Cau truc spinel thuwong

v'Cation A chiém 8 vi tri tar
dién j

v'Cation B chiém 16 vi tri
bat dién

<1
pid
[

B atoms
octahedral sites

v Cong thirc A 816032 tuong du’O’ng vOi A[ ,]O,(theo qui wdc, cac ion
duoc viét trong moc vuong chlem cac lo trong bat dién).

v'Céc cation B chiém phan nira so 16 trong bat dién

v'"Moi ion A%* dugc bao quanh boi 4 ion O va moi ion B3* dugc bao

quanh badi 6 ion O%.



64

»>32 0
>8 Fe(lll): t dién
>8 Fe(lll) + 8 Fe (ll): bat dién
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Cau truc spinel

* C050,: co cau tric spinel, trong d6 ion O2" sap xép lap phuong dic
khit, ion Co3*chiém 10 trong bat dién, ion Co?* chiém 106 trong ti
dién.

* Fe;O,: co cau truc spinel nguoc, trong d6 ion 02 ciing sap xép 1ap
phuong dic khit, nhung ion Fe?* lai chiém 16 tréng bat dién, con mot
ntra s6 ion Fe3* chiém 10 trong tir dién va mot nira chiém 16 trong bat
dién.
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Vi du: Xac dinh hang s6 mang a cua
Ni va Cr ¢ nhiét do phong.
<+ DE gidi bai todn ndy, can si dung khdi niém thé tich mol dugc
cho béi cdc bi€u thic :

khoilugng nguyéntiy

V= B (m?/mol) = -
n kho1lugng ri€éng
AW (g/mol)

- p(gem?)



W — - -

Xac dinh hing s6 mang a cia Ni va
Cr 6 nhiét do phong

VGi Ni: AW = 58,7 g/mol ; p = 8,90 g/cm?’
cau trac FCC (n = 4 nguyén tu/6 mang)
A\ (58,7gam/mol)(4 nguyénti/6 mang) <10 m>
8,90gam/cm” )(6,023x 10>’ nguyénti/mol) cm’

a=4,38x10%®m3 = a =(43,8x103%13=3,60 x 101%m
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Xac dinh hing s6 mang a cida Ni va
Cr 6 nhiét do phong

“ VoiCr: AW = 52 gam/mol p=7,19 gam/cm?
cau trac BCC (n = 2 nguyén tii/6 mang)
o= (52,0gam/mol)(2 nguyénti/6 mang) <10 m’
7,19gam/cm’ )(6,023x 10>° nguyéntit/mol) cm’

$at=2,4x102 M’  a = (24.x-10-221 =
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Vé mot 6 mang fcc

a) Tinh s6 nguyén tU’ nguyén ven trong 6 mang
nay
b) V& mat (110)

Ve




Tinh méat dé mét phdng (sé nguyén ti /em?) cua céc nguyén tu
Cu trén ho mat {110} cua mot daon tinh thé Cu (ngoai trd gid tri
ban kinh nguyén tu, c6 thé su dung cdc gid tri khdc trong bang
phén loai ftuan hodn cdc nguyén té6 héa hoc).
N A > 51,-'.2
Cu: khoi lwong nguyén tw
63,546; khoi lwong riéeng 8,96
g/cm3, cau truc fcc

63.546 _ ,3Na

8.96 4
1/3
14 x 63.546 - -8 _ —10
a_(B.QExNA) = 3.62 x 10 cm = |3.61 x 10 m

2 atoms/ |2 x (3.62 x 107197 1.08 x 10'° atoms/m?
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Mét kim loai cé céu tric BCC véi hang sé mang a = 3,31
A va khéi lugng riéng 16,6 g/cm3. Xéc dinh khdi lugng
nguyén ti cua nguyén té nay?

Gidi:

Kim logi c6 cdu truc BCC,

vay n =2 nguyén td / 6 mang,

a=331A=331x10m p= 16,6 gam/cm?
AW N,

%10 = s
P n

(6,023x 10*° nguyénti/mol)(3,31x10"° m)’
(2nguyént /6 mang)(10° m>/cm”)
AW = 181,3 gam/mol

AW =

x 16,6 gam/cm’
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3 100 °C, déng cé hdng s6 mang la 3,655 A. Tinh khi
lugng riéng cua dong S nhiét dé nay?
Cu cd cau tric FCC, vay n=4nguyén td /& mang
a=3655A = 3,655x101°m
AW N .

AW = 63,55 gam/mol = T x107° = T XEGF

(63,55gam/mol)(4nguyénti/6 mang)
P~ (6,023x10%* nguyéntd/mol)(3,655x107° m?)

p = 8,64 gam/cm?
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Xac dinh mét dé tuyén tinh cao nhdt cua cdc nguyén tu
(s nguyén tu /cm) frong vanadium

V3Gi V. AW = 50,94 gam/mol
p=58gam/cm?
cdu trdc BCC (n = 2 nguyén t4/6 mang)
Md&t dd cao nhdt s& ndm trén phuong (111).

2 . y AW .n
Pé tim a, ta cé as = - 2 92.1023 cm3
AV A

= a=308x108cm=3,08x 10'9m

Chiéu dai clia phuong (111) [a a, nhu vay ta c6 :
2 nguyén td/a =2 nguyén t/(3,08 x 10-19m)

= 3,75 x 10° nguyén fu/m



