Equilibrium Calculati
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- Static condition

o ( Macroscopic Equilibrium )

o ( Microscopic Equilibrium )
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(partition coefficient)

K = Cs Cs - Stationary phase
CM C, - Mobile phase
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0.02M KBr  0.03M ZnS0,

4= 2K T+ +[Br - (1)’
+[Zn*]-(+2)* +[SO,"1-(-2)*}
_ %{(0.02)-1+ (0.02)-1+(0.03)- 4+ (0.03)- 4}
=0.14 M

~0512%\/u
1+ (ct/p / 305)

Debye-Huckel logy =



1M
1 atm

M(mol/1)

(atm)

(Dimension)
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R
HA < H + A . THA]

H'+A " HA K, = HA] _ 1

C[HTIIAT] K,




HA < H™+ A K,
H"+C < CH® K,

HA+C < A +CH"™ K,

K, = K,K, = [H7I[AT] [AT]ICH™] _ [AT]ICH"]

[HA]  [H7][C] [HA][C]



K,'=1/K,



H,0 < H* + OH"
25 0 ¢ Ky = |H*|J]oH"|=1.0x107

NH,(ag) + H,0 < NH," +OH"
K =1.8x107°

NH, < NH,(aq) + H+f :




H,O< H +0H K, =K,

NH," +OH™ & NH,(aq)+ H,0 K,=1/K,,

NH," < H* + NH,(aq) K,=K, -

K - 1.0x107%

S — = 5.6x107"
1.8x10




(Solubility product)

Hg,Cl,(S) < Hg,” +2CI"

Ko = |Hg,” |[c1I ]’ = 1.2x107
(Hg,Cl,(S) 1)




Cl-

. Ho.,Cl,
?

H922+

A

Hg,Cl,(S) < Hg,”™ +2CI"

K =|Hg,” |[c17 2= (x)2%)? = 1.2x10

Ax3=1.2x107"

[H922+J= 6.7x10°"

X=6.7x10"'

[CI‘] =2x6.7x107'



0.03 M NaCl Hg,Cl, Hg,2*
? P
Hg,CL,(S) < H922+ + 2CI°
0 0.030
X 2X+0.03

[Hg, ™ |[e1-]7= (x)(2x+ 0.03) = K,



X = 6.7x10-7 M

2X << 0.03
Le Chatelier X 6.7x10°7 M

Hg,™ |[c17]7%= (x)(2x + 0.03)? = K,
~(x)(0.03) =1.2x107%8

X=1.3x10""



Le Chatelier




(common 1on effect)
Le Chatelier

Q:
Q> K

Q<K



(charge balance)

H,0, H *, OH -, Cl0,, FeCNy3- , CN -, Fe ¥,
CH,0H, HCN, NH,, NH,*

[H*] + 3[Fe3+] + 2[|\/Igz+] + [NH,]
— [OH‘] + [CIO4‘] -+ B[Fe(CN)63+] + [CN_]




AgCl  0.1M NaBr

A

g+

A

AgCI(S) < Ag™ +CI~- K spiager) = |
AgBr(S) < Ag™ +Br= Kgaen =1

Na*[+|Ag*|=[c1 |+
0.1+[Ag" [=|CI™ |+ [Br|

( Na*

_ _Br‘]z 49%x107"5

Br-

|lcr-|=1.8x1.0




[B"_]: KSP(AgBr)/LA9+] ’ [Cl_]: KSP(AgCI)/[A9+]

0.1+ [Ag+]= <SP(AgBr) /[Ag+]+ KSP(AgCI) /[Ag+]
[Ag+]2 pr 0-1_A9+]_ KSP(AgBr) - KSP(AgCI) =0

[Ag* [ +0.1]Ag" |- 1.805x10™° =0

-.|Ag*|=1.081x10"°



(mass balance)

KH,PO, 0.025mol  KOH 0.030mol 1L
K* PO,
K* 0.025 + 0.030 M

[ K] = 0.055 M

0.025 M
[ HPO, ] + [ H,PO,~ ] + [ HPO2 ] + [ PO, ] = 0.025



Stlver nitrate 0.1 M 1.000 M NH,
[ Ag™ ]

Assumption :
Ag”+NH, < Ag(NH,)* Ag(NH,)"+NH, < Ag(NHg)z+

K, = ;AgENH3) 1=2.34x10°
Ag™][NH;]

__ |AgnHy), ) — 6.90x10°
* [Ag(NH,)*][NH,]




Ag mass balance
0.1=[Ag* |+ [Ag(NH,)* |+ |Ag(NH,),"|

mass balance
[NH,]=1.0-[Ag(NH,)* |-2|Ag(NH,),"]

(K1=[A95NH3)+]=2.34><103 K, 2 [AQ(NF_'FS);J = 6.90x10° )
[Ag™][NH,] [Ag(NH;)" ]INH,]
Ag’ Ag(NH3)*

0.1~ |Ag(NH,),"|
INH,] = 1.0—2_Ag(NH3)2+] = 0.8




1 |aeNHy),t| 01
[Ag(NH3) ]_ 6.9OX103[?i\|i‘|3] © 6.90x10°%0.8
=1.84x107
(Ag7] = Ag(NH,)"| _ 184x10°

2.34x10°[NH,| 2.34x10°x0.8
=9.82x107°



Step 1.
Step 2.
Step 3.
Step 4.
Step 5.

Step 6.



H* OH-

Step 1 :
HO<o H " +OH™ K, =1.O><10‘14(25°C)

Step 2 :
[H] = [OH"]

Step 3 :
[H"] = [OH"]



Step 4 :
Ky = 1.0x10™* (25°C )

Step 5 :
[H 1., [OH]

Step 6 :
[H*]=[OH] [H*]" =1.0x107"

[H*]=1.0x10" [OH ]1=1.0x10""



Hg,Cl, Hg,**

Step 1 :
Hg,Cl,(S) <= Hg,> +2CI-
KW
H.,0 <= H"+O0H"

Step 2 :
[H*]+2[Hg,” ]=[CI"]+[OH ]



Step 3 :
[H*] =[OH7]
[CI"] = 2[Hg,™]
Step 4 :
Ko =[Hg,” J[CI" P =1.2x107*
Ky =[H*][OH] =1.0x10"

Step 5 - 4
[Hg,” 1, [CI], [H*], [OH]



Step 6 :
[H*] = [OH ] = 1.0x10”’

[Hg,” 1[CI"T = [Hg, " 1(2[Hg,""])* = K

[Hg,”'] = (Ke /4)3 = 6.7x107 M



