PHAN Il
HOA HOC TINH THE

Ban kinh nguyén t&r va ban kinh ion
Pinh luat Gonsmit

Cac dang lién két trong chat ran tinh thé
Phan loai cac kiéu cau truc co ban cla
chat ran

Céc cau tric tinh thé dién hinh cla chat
ran
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BAN KINH ION VA BAN KINH
NGUYEN TU

 Quan niém nguyén tlr dang cau co kich thwdc
xac dinh chi dung v&i tieng nhém hop chat xac
dinh

M&i nguyén tlr co thé co nhiéu trang thai dién to
khac nhau, tuy loai ho’p chat hoa hoc ma no
tham gia, do do nod cd thé co kich thwde khac
nhau. Do do6 ban kinh nguyén tir va ban kinh ion
khac xa nhau vé gia tri

VD: kich thwd'c Na hay Cu trong tinh thé natri
hay dong co thé khac xa kich thuwdc cua ching
trong hop chat NaCl hay CuCl
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BAN KINH ION VA BAN KINH
NGUYEN TU

. Phan Ion ban kinh anion (ion am) khong
thé nhd hon ban kinh cation (ion dwong)

* Cac ion co ban kinh |lon sé tao thanh
mang tinh thé (thwo’ng la anlon) cac ion
coO ban kinh be sé chiém vi tri trong cac 16
héng clia mang tinh thé trén

. Dang 16 hong nao bi chiém con tuy thudc
vao ty sO ban kinh cua ion tao 16 hong va
ion chiém 16 héng
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bINH LUAT,GOLDSCHI\/IIDT
Cho moét hgp chat co cong thirc AX, A se

sap xép vao cac dang 16 hdng nhw sau
< . <
0.15=r,:r, ~0.22

LS hong tao boi
3 anion X
VD: BN
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DINH LUAT GOLDSCHMIDT

0.22 =r,:r, <0.41

LS hong tor dién
tao bdi 4 anion X
VD: MgTe,
BeO...
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DINH LUAT GOLDSCHMIDT

0.415r :r. <0.73

A X

16 hdng bat
dién tao boi
6 anion X
VD: RbCI
SrS, Cas, ‘Q
MgO

NaCl, LiCl...
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DINH LUAT GOLDSCHMIDT

. >
r,:.r, 0.73

X
LS hong hinh y, /)
khodi tao boi
8 anion X % \

N
VD: CsCl

CsBr, Csl... Q -
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DINH LUAT GOLDSCHMIDT

» Nhirng hop chat loai MX, cling tuéan theo
quy luat trén

» V&i nhirtng hop chat gom 3 loai nguyén tur
phai tinh dén 2 ty s6 ban kinh
VD: CuFeS, phai tinh dén r.,: rsVa re,: s
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DINH LUAT GOLDSCHMIDT

« Khi c6 sy phan cuc xay ra, ion sé bj bién
dang va khong con dang cau nira khi tao
mang tinh thé, do d6 khoang cach glwa hai
ion tré nén nho hon tong ban kinh clua

chuing

Cac chat co hién twong trén thuo’ng la cac halogienua bac:
AgF, AgCl, AgBr, Agl (déu cd6 kiéu cau tric NaCl
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DINH LUAT GOLDSCHMIDT

Do d6 “cau tric mét tinh thé xac dinh bdi
s6 don vij cau truc, boi ty so kich thuworc, va
tinh phén cwc cua cac don vi cau truc
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CAC DANG LIEN KET CUA CAU
TRUC TINH THE

Lién két ion (di cwc)

Lién két dong hoa tri

Lién két kim loai

Lién két tan dw Van der Waals
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LIEN KET ION CUA CAU TRUC
TINH THE

- Luc lién két I lyc hut tinh dién clia cac
lon trai dau nhau va khong dinh hwéng

e MOi lon co xu huo’ng tap hop quanh no
mot sO Iwo’ng lon cac ion trai dau do do

mang co do xép chat va tinh doi xtrng cao
nhat

. Nang Iuo’ng mang ion bang va nguoc dau
VO Cong can thiét de pha huy hoan toan
mot cau trdc tinh thé
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LIEN KET ION CUA CAU TRUC
TINH THE

* Mang tinh thé ion thwdng dwoc tao nén trén co
s& cac anion, cac cation sé& chiém vi tri 16 hdng

mang
» Cac mang tinh thé ion cé cdng thirc hda hoc xéac

dinh v&i thanh phan khéng doi. Cac mang
thuworng gap la: MX, MX,, M,X..

mang cua NaCl
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LIEN KET BONG HOA TR| CUA
CAU TRUC TINH THE

« Cac nguyén tir lién két véi nhau dé tao
thanh chat ran tinh thé bang nhirng doi
dién t& dung chung dé dat dwoc 1&p vd
dién tt on dinh (2, 8, 18...)

« Lién két ddong cuwc la dang lién két co
hwdng, vi vy & dang lién két nay cac
nguyén t& thwdrng co sod phdi tri thap
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M6i nguyén tir chi co
thé tao s6 mdi lién két
toi da la K=8-N

N-s6 hiéu cac phan
nhém cua bang tuan
hoan

VD: mang kim cwong
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LIEN KET KIM LOAI CUA CAU
TRUC TINH THE

- Lién két kim loai Ia dang lién két khdng dinh hwdng cla
dam may dién tr tw do v&i cac ion dwong tai nut mang
(cac nguyén tl&r mat dién t& nén mang dau dwong)

- Do lién két khdng dinh hwéng nén luc lién két huwéng vé
moi phia v&i do I&n nhw nhau, cling vi thé cac nguyén tw
kim loai c6 xu hwong tap hop quanh né moét s6 lon nhat
cac nguyén tir ké can-so phdi tri Ion

 Dién tich duo’ng va am ludn can bang trong mang tinh
thé nén nguyén tlr clia cac nguyén to kim loai co thé tao
thanh nhirng hop chat thanh phan khdng cd dinh (dung
dich ran)
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LIEN KET KIM LOAI CUA CAU
TRUC TINH THE

 Céac dang cau truc thwong gap 1a A1, A2,
A3

mang fcc
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LIEN KET VAN DER WAALS

« Lién két Van Der Waals la lién két do hiéu
(rng hat nhau gitba cac nguyén tir hay
phan t& bi phan cwc ¢ trang thai ran
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LIEN KET VAN DER WAALS

« Nhuw vay trong tinh thé co lién két van der
waals tai nut mang phan bo cac nguyén tr
khi tro nhom 8 hodc cac phan tor (cac chat
hiru co, O,, H,...)

» Lién két yéu nén céc tinh thé nay cé nhiét
ddé néng chay thap, dé cirng bé, dan no
nhiét dang ke


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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PHAN LOAI CAC KIEU CAU TRUC
CO BAN, CAC CAU TRUC TINH

THE BIEN HINH CUA CHAT RAN
Dwa vao dac diém, phan bd khoang cac
nguyen tir trong cau truc tinh thé, cé cac
loal cau truc sau day

» Cau tric khung

« Cau truc 1&p

« CAu trdc mach

« Cau trac dao
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CAU TRUC KHUNG

« Cac nguyén tw (hoac ion) cach nhau
nhirng khoang cach twong doéi dong déu
trong khéng gian ba chiéu

 Phan I&n hinh thanh trén co s& cac quy
luat xép cau
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CAU TRUC KHUNG

 Mang Al — lap phwong tam dién fcc: Cu,
Au, Ag, PDb, Ni...

Phan tich va xac dinh co s& 6 mang?

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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CAU TRUC KHUNG

« Mang A2 — |ap phwong tdm khoi bee:« Fe,
K, Rb, Cs, Ba...

Phan tich va xac dinh co s& 6 mang?

BCC Body-Centred Cubic
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CAU TRUC KHUNG

« Mang A3 — sau phwong xép chat hcp: Mg,
Be, Zn, Cd, Y...

Phan tich va xac dinh co s& 6 mang?
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CAU TRUC KHUNG

 Mang kim cwong A4: nhirng a kim cung
nhom

Phan tich va xac dinh co s& 6 mang?
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CAU TRUC KHUNG

 Mang NaCl B1: cac
halogienua kiém (tr(v
Cs), halogienua Ag
(tre Agl), cac oxyt,
sunfua va selenua
cua kiém tho...

Phan tich va xac dinh
co sO 6 mang?
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CAU TRUC KHUNG

. Cau truc CsCl B2:
cac halogienua cua
Cs (triv CsF),
halogienua Tali (trw
TaF)

Phan tich va xac
dinh co s& 6 mang?
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CAU TRUC KHUNG

« Cau truc sphalerite ZnS
Phan tich va xac dinh co s& 6 mang?

()
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CAU TRUC KHUNG

« Cau truc wurtzite
ZnS: CdS, Zn0O,
MgTe,
CdSe...cac ion
kém dich mot
doan 3/8c so vOi
S. Phan tich va
xac dinh co s& 6
mang”?
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CAU TRUC KHUNG
« CAu truc kiéu nikelin NiAs: MnAs, TiSb,
CrSb, FeSb, NiSb, NiBi, MnBi...

Phan tich va xac dinh co s& 6 mang?



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

CAU TRUC KHUNG
* Mang flourit CaF, (C1): forua cua Sn, Ba,

Ra...Phan tich va xac dinh co s& 6 mang?
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CAU TRUC KHUNG
« Mang tinh thé cuprit Cu,0. Phan tich va
xac dinh co s&@ 6 mang?
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CAU TRUC KHUNG

« Cau truc kiéu Perovskite CaTiOs: dac trwng cho
mot s6 hop chat I&n co cong thire héa hoc dang
ABX B phan bd trong 10 hong 8 mat, A va X

éwng kiéu xép cau lap phwong nén A va X
phal co kich thwoc giong nhau
Thwong X la oxy
A la cac cation hoa tri 2: Ca, Sr, Ba,ba, Pb...
B la cac cation h,c’)a tri4: Ti, Th, Zr, Hf, Sn... ‘

« Ciing c6 dang cau truc kiéu nay véi A va B déu

hoa tri 3: LaAlO;, La(Cr, Fe, Ga, Mn)Os

« Ciing co thé A hoéa tri 1 va B hoa tri 5: NaCrO,,
NaWQO,, NaTaOs, (Li,Na,K)NbO,
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CAU TRUC KHUNG
- ABO,

Barium Titanate - Perovskite Structure
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CAU TRUC KHUNG

O A site (La)

O B site (Fe, Co)

O B site (Pd)
Oxygen
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CAU TRUC KHUNG
» Cau truc Spinel A2*B3*0,: A2*: Mg, Fe, Zn,
Mn; B3 :Al, Fe, Mn, Cr

Oxy phan bd theo quy luat xép cau lap
phwong

A chiém 1/8 so 16 hdng 4 mat
B chiém 1/2 s6 16 hong 8 mat
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A1 (octahedral)

) 0
»

Mg<* (tetrahedral)
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OXY
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= : () Oxygen
)‘ ' . . L B-atoms

octahedral sites

A-atoms
tetrahedral sites

i

AB, O, spinel The red cubes are also contained m the
back half of the urut cell
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CAU TRUC KHUNG

» Cau trac cha Crisrobalite SiO.,:

cccccccccccccccc
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CAU TRUC LOP

» Khoang cach gilra nhirng nguyén tir (hoac
io‘n) trong cung mot Iop twong doi dong
déu va nho hon han so v&i khoang cach
gitra 2 don vi cau truc khac lop

e Lwc lién két trong cupg moOt Iop manh hon
han so voi lwc lien két gitra cac lop

 Quy luat xép cau chi dwoc bao toan trong
pham vi twng Iop
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CAU TRUC LOP

« Cau tric cla graphite: thuéc hé 6 phuong,
cac lop khong giong nhau ve vi tri,cac mat
lwoi Khong doi dién nhau
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CAU TRUC LOP

» CAau truc ctia BN: thudc hé 6 phwong



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

CAU TRUC LOP

» Cau trac As: co cau truc sau phuong
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CAU TRUC LOP

Cau tric Cdl,: mang
6 phwong cua i6t, cac
cation chiém ntra s6
|10 hOng 8 mat

|6dua (Mg, Ca, Mn,
Fe...)

Bromua (Mg, Mn, Fe,
Co)

Sunfua, selenua,

telurua (Ti, Zn, Sn,
Ta, Pt)...
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cccccccccccccccc


http://www.ncl.ox.ac.uk/icl/heyes/structure_of_solids/Coords/CdI2alt.cmdf
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CAU TRUC LOP

e CAu truc Caolinite

o ydrosyl
@ sihcon
@ aluminum
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CAU TRUC LOP

« Cau truc cua pirofilit:
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CAU TRUC LOP

e CAu truc clia Muscovite:

=0 (3=SharedO *=8§|,Al
: ex= Al o=Vacant (’:\) =K
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CAU TRUC LOP

e CAu truc cla montmorillonite
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CAU TRUC MACH

« Khoang cach gilra cac nguyén tr (hoac
ion) trong ttrng mach nho hon khoang
cach gitra cac nguyén tr (hoac ion) thubc
hal mach khac nhau

o Lwc lién két trong mach manh hon han so
v&i lwe gan cac mach véi nhau
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CAU TRUC MACH

« CAu trdc cua Se va Te: tao thanh mach
xoan theo chiéu c
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CAU TRUC MACH

« Cau truc cua rutin TiO,: cau tao tlr mach
clia cac khoi bat dién chra Ti4* theo chiéu
c (cung loai: SnO,,PbO,, MnO,, MgF...)
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CAU TRUC BAO

» Tai nit mang tinh thé phan b cac phan
ttr, cac phan tw lién két voi nhau bang lwc
lien két van der waals khi tao mang tinh
thé

» Kiéu cau trac nay dac trwng cho cac chat
hiru co két tinh, cac don chat a kim
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CAU TRUC BAO

« Cau truc tinh thé cuta ClI, Br, |: cac phan t
tao thanh mang trwc thoi tam day
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CAU TRUC BAO

» Cau truc tinh thé cua CO.,:
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CAU TRUC BDAO

« CAu truc tinh thé clia benzen: tric thoi tam

y &
o~

mat
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