18.2 Using Ksp in Calculations
Predicting Whether a Solid Will Precipitate or Dissolve

When 25.0 mL of a 7.02x104M iron(lll) bromide solution is combined with 22.0 mL
of a 2.10x10-*M sodium sulfide solution does a precipitate form?

Ksp Iron(lll) sulfide = 1.4x10-58 - a) Yesv
-+ b) No
FeaSals) & 2FR™ + 35% [s*]
0 = [FR¥?[s*)? gooof NazS = 2.10m10° (0.022)
: 4,63v10°°

Toied volume nhem soflotions are Mued 25+ 22 =41l
NoaSeg) : aNe' + 5%

L E
#mof RBr, = 7.02%10™(0.025) s 5 = weaxi0®
= 1.755¥10°5 [s*] * 4 ea10%/0 047 = 4 83xi0°3
FeBralog) = Fe®" + 3B Q = (313v0™")* (a83110°%)?

= 13211077 5 Kep
#mol Fe®* = |158%10°5
[Fe3 = 11esx105/0.041 = 3737107
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18.2 Using Ksp in Calculations

The Common lon Effect

The Common lon Effect

Insoluble Salt - Common lon: CI
@ PbCl, =
o AgCl : . ,
o CaF, iT -
o PbCrO 0.01g

4 Hr \
Solubility: 4.50g/L w
Precipitate: 0.00g

See (fass Nek Site.

Soluble Salt
© NaCl

O KCl

= NaNO,

© Pb(NO;),

-
0.01 M

[Na*] = 0.00 M
[CI] = 0.00M

2 Cl'(aq)

Equation: PbCl,(s) —— Pb*‘(aq) +
Initial Concentration (M) 0.00 M
Change on proceeding to equilibrium +X
Equilibrium concentration (M) X

Solubility = x = 1.62 x 10 mol/L

0.00 M
+2x
2x
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18.2

Using Ksp in Calculations
The Common lon Effect - Barium Gastrointestinal Images

lrlFI!

..,ﬁhun:ung limb

‘ of transverse BaSOu(s) = Ba™' + 504"
:

e Hsp = [B)(s04] = 11n6"@ 28°%

PR Toxicology : 1-15g imzested.

colon

A,

Sigmoid

Colon
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18.2 Using Ksp in Calculations
The Common lon Effect

a) What is the solubility of BaSOy(s) in pure water? Ksp =1.1x1010@ 25°C
b) What is the solubility of BaSOy(s) in 0.1M Na,S0O,?

BaS0u(s) & Bo*' + S04
Lxpeded sift

3_95‘}4{5} & BGH + 5&? ;
1| Some o o
o ) S S
E S 5

Kee = [Bo™][S04 ]
L0 = (s)s)
&* = 11"

s :J1.1%10™"° =1,05%10°5 mol. L

ﬂnlmlq‘\ = 2“5“# 50.,‘

BoS0uts) |@] Bt |, S0y
| Some o o.\
c| =8 3 S
E s 0.1+ S

(s04); 7 100Kep © 0125 2 0.
Ksp = [Ba*™]L504""]
Livio™ = s(0.)
s = L1xi0 mdL"

PaS0y : 233 4 g,mo?"

S: 0,0025 g, L

S: 0,00000026 gL
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18.4 Simultaneous Equilibria
Solubility and pH - Remember me - Le Chatelier's Principle

HCNis a weak acid -
HCN(aq) + H,0(l) & H;0*+CN- Kc=4.0x1010@ 25°C
Addition of OH- to this equilibrium will cause the [CN] to

" a) |Increase/ ¢) Remain unchanged
b) Decrease d) Impossible to determine

0t Qiast Jock 1t Jocks The ) o5 ON" is nehen o product oR o Reactom.

HCNeog) + Ha0) & Ha0™ + oN°

+

OH™ = HOID

et Aesult i the gemovad of o produch.
Sht fowards products.  [ewl?
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18.4 Simultaneous Equilibria
Solubility and pH

r) Expecied equilibaiun shift.

N0s & & 0% + N™ i Hep = 130107 @ 25°% in puse wolen
+

Oddoid: Ha0% = HCOy +Wa0MD : Strongocid + Nech Bose ... 100%

HCO3 + Ha0 = Hi0" + coa® Ko = 5.5%10™"
Revense:  Ha0% 4+ €03 =) HCOs + Ha0 K = 18110° (1K)
Ni [03(9) = Ilh“ 4 ':0;"' Hse = 1 3X107"

Hi0t + €08 ¢ HOs + Ha0®) K = 1 gyv0"
NiCOs(s) + Ha0* &7 N+ HCOy + HaO(D) K = 2.3vi08
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19.1 Entropy
A Review of Terminology

SysTeM:  Nhol weane untepested im ..
the chemitod Aeaction,

Sunnounings:  veryiving Jse.

[lllﬂms‘:' = SVSTEN + SURROUNDINGS ]

Chom 111: Hoat ThomeSen ( dnthalpy) im the stslem.
Apn = ZOH (phoducts) = O (reactonts)
O <0 © Sxolheanic
DHax 70 ¢ Sndolesmic
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19.1 Entropy
Spontaneous Process V Nonspontaneous Process

SPONTANEOLS

Ony pRocess thot s oble fo occur wioul Do Requires o contunuously extonnol
cunTiEus!g driven By an externod sougce Ei,""& n::ag Soufce.
eneqgy Nonsponlameous
- May Requife on imitial wips? of emesgy
Yo overcome Eo Yo ge¥ i starled.
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