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1. Forming a Precipitate

2. Solubility Product Constant (One Source
of Ions

| Forming a Precipitate

Example:
A solution may contain the ions Ca2+, Sr2+ and Zn2+. How would you precipitate the ions out of solution

individually? D ib ' fl hart. .
individually? Describe your answer using a flow char - . 0w Ssldbet:
o All are cations - therefore an addition of an _O\MWON will precipitate out these cations.

e Therearealso_S ?l’.ﬁmf (NS _in the solution to help balance out the charge.
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e What can precipita
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e What needs to be added first?
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As a flow chart: -
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Practice:

1. For each of the following solutions, describe a process to individually remove each ion. Be sure to list

the compounds that you add in order, and the method of removing the precipitate.

a. (Ag' Ba and Be?*
)gAdd NaCl (o)
B e R%C\ o I
)@ AdA NozSOy (as)
B /@5 o g

‘ @ Add NaoH (en)
&(OH\) () Y?*

c. OH-, PO43-and S#
/L@ AdA Xr(r\mﬂz Cay)
oW, 5~ SR8 s py¥
O PoA Ba (NOR); (o)
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b. Br, S042 and
B’
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I\%LSD« (s)y PPV

d. Cr3+/Ca2+and Mg2+
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| Solubility Product Constaﬁt Ksp (One Source of Ions) |

In a saturated solution, equilibrium is established between the dissolving and recrystallization of a salt.

rec,:\ﬁﬁﬁh: zaktvon ~ ’)
o ] 10N, C
AB 55 A* (aq) + B  (aq) Compound

b inchded 7 gl

N Lse expresion ((ow Solubyis
- ) radie’] v

Keq = Ksp = =
(e) (
The solubility product constant, K?g ,is the _| ol ofthe 10N ConcentreNons ina
S oVt d solution raised to the power of the coefficients in the equilibrium.
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Let’s use an example with some mole ratios.
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onization Equation Extra Practice:

- Represents the salt breaking apart into ions

o NaCl~> \_Na+ + (_ Cl-

- Ifthe salt were CaCl;
o CaClh> | caz+ % cr

- Mole ratios represent the relative amounts of ions in solution

NaCl (aq) > Na* (aq) + Cl g
1.0M l.oM I oM
CaClz (aq) 9 CaZ+ (aq) + @1 (aq)
1.0M ).oM 2-0M
Practice:
1. 0.25M KOH 5. 0.60M Pb(10s); 3 3
Ko — K* * OHT7 PoClosy, — Pb™ A log
0.25M 0.25M 0.b0oM [.2mM
2. 0.75M SrCl, 6. 0.011M Mg(OH);
S(’C\L — Sru x xC\- M,‘S(o‘_\\; — MSL" + ZOH
0.75M  1.5M 0.olm  0.022M
3. 0.20M NH4NOs 7. 0.45M BaCOs3 .
- M -
NH N0y — NHy® + NOg Baloz — Ba*' * CO3
0.20M O0.2o0M 0.usa 0.45M
4. 0.45M Ag.CrO, 8. 0.50M (NH4)2SOs 5
2- + -
Ny COu = g« CrO (NHW 505 = AN« 30

0.QoM 0.UsSM [.OM_ 0.SoM
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Consider the graph below: / Conc 3‘9

T N a) At 10°C, which salt has the highest solubility? Jons

140 + . NOLM 03

130 et -

120 P b) At 10°C, which salt has the lowest solubility?

Ce, (SO 5

1007 c) At 90°C, which salt has the highest solubility?

90 +

g)

h)

KNO g

d) At90°C, which salt has the lowest solubility?

Ce, (5005

~ [+
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Solubility (/100 mL H,0)

e) Ifyou put40 g of NH4Clin 100 mL of water at
90°C, will you be able to form a saturated
solution?

No (i undesatveted | will
S*Qj as agueods ‘ons )

an A en em o o 1 f)) Approximately how many more grams of NH4Cl

1
10 20 30 40 50 60 70 80 90 10
could you add until it is saturated?
Temperature (°C)

Lo [\ t 3
359 (Uoy<354:75,)
If you put 60 g of KNOs into 100 mL of water at 20°C and gradually heat the solution, what will you observe?

BD‘;O\ K“&s Will stert 1o Aissolve
(J(\’“tj Aisso|ytd at SS‘c)

If you dissolve 100 g of both NaNO3z and KNOs in 100 mL of water at 90°C and then cool the mixture to 10°C,
which salt will form crystals first?

Ce2(S04)3 is an unusual substance as it does not follow the usual trend. What is unusual about Ce2(S04)3?

dolubility Voo fep T
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The m@ility of a substance is the mo@ ation of a solute in a saturated solution.
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MOLE RATIO WILL BE VERY IMPORTANT IN THIS UNIT!!

We need to write out the IONIZATION/DISSOCIATION equation to figure out the ratio.

Solubility = “s” = #he () oD ons in a satvmid soluten

BaC03 9= l_ BaZ* (aq) + ‘ CO3% g

/—‘?
Ratio of ions: ‘ \

Qmﬂ\
K, - [6«1'(] CCOZZ-] ‘/ oo\l

: (S)(S} : Sz e 2.0" IO-‘

Solubility = ) 2.bx lo“\

(] L5 <05 M = [Ba"]

: [Ws"}

\
)
Fe(OH): 9= l(§ez* (aq) @H' (aq)

Ratio of ions: \ : Z

e (Fet ) (0]
= ()(ZsY = ((25)(2s)
"4 5% - 4.4x07

Solubility = - -
tyéﬁ“‘q 27 22007 M)

[FCLJ!}: 2.;“0"M
Com-): &S =4.bxID]

x4

‘M

Fe(OH)3; = ‘_ Fe3* (aq) +

®

Ratio of ions: l . 5

@H (aq)
3
Ky = [ F& ) [DH']

NOYED (5)(35)(35)( 3s)
cATs" = 0™

N
Solubility = { Qox(6-32

= =137

SI‘3(PO4)2 (s) =

Ratio of ions: g : l
Kp=1.0x10%1 ¢ [Sf“]gt?oq;']a
- (35)°(Rs5) - 108s

—

- A5x (0™

Solubility =\ | © K (p~3\
5 (08

-




SOllIblllty (M) > Ksp

(1) The molar solubility of CaSO4 is 8.4 x 10 -3 M at a particular temperature. Calculate it@
e Whatis the equation representlng the equilibrium?

CaS04 o = Ca(“,, * SC%H (aq)

e Write the K, expression and substitute the concentration of ions into the K,

Csp = [ (a2 I0504%7) = (5)(s) = (8.4« \D'3>2 [ﬁ]

* Ksp has No onits
(2) The solubility of lead (II) chloride is 4.4 g/L. Calculate it€ Ksp.'

[ wo .G N PLET 2200
[FbC\z_}' Ll),HL xgw *0.01LM O Pbc‘&(nv %(“1’ l("i’)

st = [ P\,“][C(']Z - (5>(2$>Z . qsz . 4 (O‘O“o)s ;M

(3) A student prepares a saturated solution by dissolving 5.5 x 10 -5 mol of AI(OH)3 in 500. mL of solution.
Calculate the@ofAl(OH)g

x MO - (& )] — -
[AV(OH)3 ) = 5;50‘20L k- [|x\o™"M O ()¢ H)JCS)? gcm@?)‘ﬂ)

Grs 375+ 29 (L)Y = [4.0#07

-—

(4) A student evaporated 150. mL of a saturated solution of magnesium phosphate. If 0.16g of solute
remains, calculate th

e 0O.1b | tol ‘ Mﬂ;(Po%\)zc\ vgégﬂc«n*apﬂq c««)
[Mas(Podd = 223 - 0.004M =(5)

0.1So L 269»"‘3

c (Mg T [Poys Y s (3)%(25)" < Jog s - o8& (0.0040b)" [ 1310

(5) Calculate thf silver oxalate if the solubility is 0.033 g/L.
033

,C0) = 0.03% 1ol -upy oS
[P G204 — xgogs3 - Lixi09M G

Aﬁzc&o‘-{(n é :ZA& t"“ v Cboﬁe‘:‘l)

@ ©)

5,3«{0“2'

—_—

Lo« [Aﬁ*-}z[cto‘i&) C(25) (s = Ys® s H (1 e)E -

(6) A compound has a solubility of 7.1 x 10-> M at 25°C. According to its K, the compound is:
A. CuS B. AgBr aCoOs3 D. CaSO4
@ AL || catve

o

82
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Ksp > SOIUblllty (M) _ K‘f - L(ﬂ x |0 P

(1) Calculate the'molar solubility of iron (II) hydroxide from its K.
Fe (0=) Fe®! « A OH (as

@ i < aq) @

Ksp = [Fe” V)" = G)(2s) j
uax10"" = Ys’

(2) Calculate the molar solubility of iron (III) hydroxide from its Ksp.

o

“

‘2.3* o

~[R(0HY, )

3 y ~ : 26 x10°% _
Ft(ﬁ);mé F@ o) ¥ g%s Can) Ksp 0

" Z.6x(Q %%
Ksp = Q75" j S - a
.; ﬁ = q = - &
2.Lx 107" = 27 [1axm - - Reors, )
(3) Which of the follow1 ubstances has the lowest solub111ty7 - SMallest —
>§< C.FeS — —D.ZnS CSS

LS LS
) Y | -2
(s - L;O*(c ® 6.0xlo 2.0x10”%?
AW 0 rM*o
Ksp= s°
(4) How man” dissol sent in 100.0mL of a saturated SrCOs3 solution?
A.5.6x10 B24x106m01 C.2.4x10-5mol D. 2.4 x 10-4 mol
—_— et -
Lsp * :5.6x (07 COS(S) SR + COg Caa
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Worksheet 3.2
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