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6.1. D&c tinh chung clia hop chat ion

Tinh chat thwéng thay & cac hop chat ion:

- La cac chat ran c6 nhiét dd ndng chay cao (> 400°C)
- Dan dién & trang thai ndng chay

- Thwérng dé tan trong nwée va dung méi phan cuc

- Dung dich nw&c cha chung dan dién

Some ionic compounds. Clockwise
from front right: sodium chloride
(NaCl, white); copper(Il) sulfate
pentahydrate (CuSOy4-5H,0, bae);
nickel(II) chloride hexahydrate
(NiCl,-6H,0, green); potassium
dichromate (K,Cr,05, arange); and
cobale(IT) chloride hexahydrate
(CoCl,-6H,0, red). One mole of
each substance is shown.
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Mét s6 hop chat ion don gian

1[N RS S B Sienple Binary Ionic Compounds

General Ions
Metal MNonmeral Formula Present Example mp ("C)

[A® + VIIA — MX (MF, X7 LiBr 547

ITA + VIIA — MY, (M+, 2X-) MgCl, 708

1A + VIIA — MX, (M3, 3% Gak, A00 (subl)
1At + VIA — M,X (2M*, XI) Li, O = 1700

ITA + VIA — MX (M, X5 Cald 25810

ITA + VIA — M, X, (2NE+, 3NI-) Al, Oy 2045
[A® + VA — M, X (3M+, Xi-) Li;IN B4

ITA + Vi — M,X, (M, 235 Ca, P, == 1 601

1A + Vi — MX (M3, 30 AlP
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6.2. Thanh phan cua hop chat ion

« GOm ion dwong — ion am
* lon dwong:
lon don gian: Na*, Ba*, Co?*, Fe?t, Fe3*. ..
lon khac: NH,*, TiO%*, VO*...
* lon am:
lon don gian: Cl, 0%, S ...
lon khac: CO,%, SO,%, NO;, CrO,%, Cr,0,%...

Hop chat ion hay gép: oxide, sulfua kim loai & soO
oxy hda thap, cac hydroxide base, cac muai...
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6.3. Mang tinh thé ion
Pién hoa trj - sO phdi tri

— Corner site

O mang co s& NaCl O mang co s& CsCl

Tinh chat lwc ion: khéng dinh hwéng, khéng bao hoa — khéng cé “phan t&” ion
Pién hoa tri: dién tich ion
S0 phoi tri: s6 ion tréi dau bao quanh & vi tri gan nhat
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6.4. Nang lwong mang tinh thé ion

Phan biét:

1. Nang lwong mang tinh thé ion: ndng lwong &rng véi sw tao hop chat
ion ttr cac ion don gian & trang thai khi; dac trweng cho lwc twong tac
lon: U, cang am, lwc twong tac ion cang manh
M (k) + X (k) - MX (mang tinh thé)

Na* (k) + CI- (k) - NaCl (mang tinh thé) Upnit (nacyy = -788 kd/mol

2. Nhiét tao thanh hop chat ion: nang lwong trng vé&i qua trinh tao hop
chat ion tlr cac don chat bén; dac trwng cho dd bén twong dbi cla
ion so v&i cac don chat tao nén né: AH; cang @am, hop chat cang bén
so v&i cac don chat tao nén no
M (bén) + X (bén) » MX (mang tinh thé)

Na (r) + % Cl, (k) = NaCl (mang tinh thé) ~ AH® . = -411 kJ/mol
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Thwc nghiém: chu trinh Born - Harber

Nang lwgng Li*(g) + Flg) _
phanly F, I..I+{g} +1 Falg) ETTSTE]
SRR A lwe
Néng Iu’o’n_g 190 L 31 Li+{g}+_F‘{g} l electron F
lonhéali - - T |
‘ Li(g) +7 Fs(g)
Nang lvong
thang hoa Li 0! h'l mL!f ) + 3Fa(g) _
I""* SHOEX Nang Iuo’ng,
: XXHX mang tinh thé
LiF
Nhiét tao thanh =617 kJ =— QOverall
LiE change
|
1

LiF(s) §
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Thwc nghiém: chu trinh Born - Harber

Nang lwgng Li*(g) + Flg) _
phanly F, L:*{g} +1 Falg) ETTSTE]
SBKI4)Afwe
Néng Iu’o’n_g 190 L 31 er}tp—{g} l electron F
lonhéali - - T |
‘ Li(g) +7 Fs(g) !
Nang lvong
thang hoa Li 0! h'l mL!f ) + 3Fa(g) _
I""* 1047 K £5) Nang Iuo’ng,
i - mang tinh thé
LiF
Nhiét tao thanh =617 kJ =— QOverall
LiE change
|
; LiF(s)
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Thwc nghiém: chu trinh Born - Harber

Process Energy Change (k))
Li(s) — Li(g) 161
Li(g) = Li"(g) + e~ 520
3Fa(g) — Fg) 77
Fig) +e™ — F(g) -328
Li*(g) + F(g) — LiF(s) ~1047

Overall:  Li(s) + 1Fa(g) — LiF(s) ~617 k) (per mole of LiF)
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Tinh nang lwong mang tinh thé

ANz fz ] \z W\zT

4 —=(r ﬁF_)( _) )

Pac trwng cho lwc twong tac ion
— Nhiét dd ndng chay cla hop chat ion
Trong do:
A: hang s6 Madelung dac trwng cho kiéu mang tinh thé
N,: hang so Avogadro
e: dién tich nguyén to
Z*, Z: dién tich ion
r*, r- ban kinh ion
n: hang s dac trwng cho cau hinh electron cda ion
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N&ng lvong mang tinh thé
- Nhiét d6 néng chay cua hop chat ion

General Ions
Metal Nonmetal Formula Present Example mp ("C)

[A® + VIIA MX (M7, X7 LiBr 547

ITA + VIIA M, (M2+, 2X-) MgCl, 708

1A + VIIA M, (M3, 3% Gal, A0 {subl)
1A + VIA M, X (2M*, X Li ) = 1700

ITA + VIA MX (M, X5) Cald 2580

ITA + VIA M, X, (2NF+, 3K Al Oy, 2045
A" + VA M, X (3M+, XF-) Li;IN B4

ITA + VA M,X, (M, 235 Ca,y P, == 1 GO0

1A + VA MX (M3, X AlP
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So sanh nhiét d® ndng chay clia hop chat ion

Chc (OC)

Chc (OC)

Che (°C)

NaF
993

NaCl
801

NaCl
801

NaCl NaBr
801 766

KCI
770

MgO
2800

Nal
665
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Nhiét d6 ndng chay - séi clia hop chat ion
Nhiét d6 néng chay (°C)

KF (858) NaF (993)

KCI (770) NacCl (801)

KBr (734) NaBr (747)

K*: 152 pm Na*: 116 pm
Nhiét d6 nong chay (°C) Nhiét do so6i (°C)
KBr (734) CaBr, (730) KBr (1435) CaBr, (812)
CsF (682) BaF, (1355) CsF (1251) BaF, (2137)

FeCl; hoa hoi 315 °C
AlBr;  hoa hoi 97 °C
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6.5. Tinh cdng hoa tri cla hop chat ion
Su bién dang (phan cuwc) ion

MO hinh ion Mo hinh phan cwe ion

Két qua: hop chat ion — cong hoda tri cd nhiét dd néng chay khéng cao
Vi du: HgCl, (302 °C), Hgl, (140 °C)

Céc yéu td anh hwdng dén su bién dang ion:

- Cation: g/r tang (dien tich dwong cua cation tang, ban kinh cation
nho: nguyén t6 d) — tang do bién dang ion

- CAu hinh electron: do bién dang cla cation co 18 electron > phan
|&p d chwa day du > 8 electron

- Anion: kich thwéc 1én: dé bién dang
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6.6. Nhiét hoa tan hop chat ion trong nwoc

Nhiét hoa tan hop chét ion vao nudc co thé coi gdm 2 qué trinh:
1. Pha v& mang tinh thé ion:

MX (mtt) — M™ (k) + X (k)  AH,=-U_,>0

mtt

2. Hydrate hoa ion:
Mn* (K) > M™ (aq) AH, <0

Néu | AH,|< |AH,| — qua trinh hoa tan tda nhiét: NaOH, Na,SO,...
Néu |AH,|> |AH,| — qua trinh hoa tan thu nhiét: NH,NO,, NH,CI...
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