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Solubility: like dissolves like

E Heterogeneous
Mixture

Sand Water Water + Sand
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Salt Water Solution
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Evaporation

Precipitation

https://www.youtube.com/watch?v=103nVOKKYOI
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distillation

Steam distillation
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Seprating Mixtures - Sieving

% Evaporating Dish/ Beaker

Separating Mixture - Filtration
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Beautiful Chemical Reactions - Precipitation (solubility product constant; K_)
Solution Supernate

AB, —> xA* + yB>

CdS PbS

in_Chemical | Solubility_and_
3%3A_Precipitation_and_the_Solubility_Product
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Suspension Precipitate
libretext: Lc _Pri
oo nciples_of Modern_Chemistry_(Oxtoby._et_al)/Unit_4%3A_Equilibrium_ @
“Fwww.youtube.com/watch?v=BGUfC3UUBKI i pitation_Equilibri
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% MA,—> xM™ + yA® % dNTWBUEIYDONSAzaNY

w9159 K| 990 Ag,CO, = 1.60x1 o'°

= m+]x a- = » . (<}
Ksp - [M ] [A ]y n1Q ﬁluwagm‘aaommumuzyu (Ion product) =
e :
=
K  uenfio@dwawisalunisazangveodnslucd = Q<K
fnazana(in) m aqunninto 9 a1 K, daauan duui Q <K agluanio=luduad Tuanaznau
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\Q}S dn1wazany(Solubility; S)

dnawnisazang (Solubility, g/L) : UTAUNYDIGD NN
azangludnsazanaduad 1 ans

aniwnasazanaivuluans (Molar solubility, mol/L) :
91uouluavaoaonnazaigluaisazangdouad 1 ans

® N15a:za1899yd9 CaCl, IN1AU 0.25 g/L HUIBTO

Tuansazansdued 1 L CaCl,

P

\ anwazanslduaoasinowduuiusiudn K aou

1 s Wuandniwazanalagoo MA Tnuoaidu mol/dm?

MA (s) —> M* + A-
] s

M] (A
=) =5

K

= Ksp
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\ Table 7.2 Relationship between Ksp and Molar Solubility (s)
\ compound Ksp cation anion Relation between Ksp and s
AgCI [Ag*IICI] s s Ksp = s%; s = (Ksp)'?
BaSO,  [Ba¥][SO%] s s Ksp=5%;5= (Ksp)"?
Ag,CO, [AGTTICO,*]1 25 s Ksp=4s®; s = (Kspi)'®
POF, Po[F P s 2s Ksp = 4s% s = (Ksp/d)"®
Al(OH), [APHOHT? s 3s Ksp = 27s°; s = (Ksp/27)"™
Ca,(PO,), [CaT’[PO,’T 3s 2s Ksp = 108s% s= (Ksp/108)"®
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Barium sulfate is used in medical imaging of the gastrointestinal tract. Its solubility product is 1.08 x 10 at 25°C, so it s ideally suited for this purpose

20810 7.1

because of its low solubility when a “barium milkshake” is consumed by a patient. The pathway of the sparingly soluble salt can be easily monitored by x-ays.

Will barium sulfate precipitate if 10.0 mL of 0.0020 M Na,SO, is added to 100 mL of 3.2 x 107 M Bacl,? Recall that NaClis highly soluble in water.
Given: K, and volumes and concentrations of reactants

Asked for: whether precipitate will form

Strategy:

A. Write the balanced equilibrium equation for the precipitation reaction and the expression for K.
B. Determine the concentrations of al ions in solution when the Solutions are mixed and use them to calculate the fon product (Q).
C. Compare the values of Q and K, to decide whether a precipitate will form,
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\‘\33 M5azan9voo Li,PO, 1NNV 1.05 g/500 mL  90N1A1 K|

Li,PO, =——
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299190 7.3
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N15a:a18v99 Na,CO, IN1MU 2.50 x 10™° mol/L 0M@ K,

Na,CO, =—
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\ ) 6129810 7.
@1 K_ 900 PbF, = 2.30 x 10™° 90n1115a:a18909 PbF, Tunios nsudoans

PbF —_—
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1. 9% ) @1msazansvevasaalUi
1.1 CaF, K_ 111U 1.90 x 107'° (Ca; AW. = 40.08, F=18.99)

1.2 PbCl, K_ 111U 2.60 x 10°° (Pb; AW. = 207.19, Cl= 35.45)

2. 90MANAONYDVNISAzaANTYUDOAS K, yaa U

2.1 PbCrO, (MW. = 325.84 g/mol) id1n1sazanginnnu
0.0542 Jaansu6a0.50a0s

2.2 Hg,l, (Hg: AW. = 200.59, I= 126.90) iA1N15aa191M1Au
W,1.75 x 10°° NSU /500 Daaans
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pise100nTIAdU-SANdU NSaUNSa15Snond (Redox)

Upnseneondiadu (oualua; uon)

In —— Zn** +2e

Unnsensandu (@oualua; au)

Cu?* + 2e = Cu

In+Cu** —= Zn**+Cu

Water electrolysis explained

Hydrogen Oxygen

htps://www.youtube.com/watch?v=iINOpROacfo
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Fhub.org/water-electrolysis-explained/
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http://chemwiki.ucdavis.ed i/deki/fil px-Simple_distillation_apparatus.svg.png
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Solubility: like dissolute like

Stationary phase
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Mobile phase
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Chromatography

I

Column
chromategraphy
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1. LC (liquid chromatography)

I Injector

/ port

Column

Oven

T YL

ETRCTERS IO o ¢ fes) Sample
SEIERONSIS ISt ° 0 *o log/ Gas flow
5 regulator
Carricr gas

2. GC (gas chromatography)

Detector

Waste :I

Computer/
Data analysis
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