Chemistry 11 Name:

Solution Chemistry II Date:
Block:

1. Ions in Solutions
2. Solubility Table

3. Separating lons

| Ions in Solutions

Ionization Equation
- Represents the salt breaking apart into ions. * ken_? u\no:‘mc'\'\ N

\ON S e e
o NaCl g - Na+ @aq) + Cl" g ?
- Ifthe salt were CaCl..
o CaClg aq) =2 Caz (aq) + 2 Cl- (ag

PrafiCEOH s> K'Y + OH” 5. o0 — Pb + 21047
2. SrClp —> S(2+ + 2 c\~ 6. Mg(OH)z — MSH + 2 OH
3. NH.NO; —> NHL\+ + [\\03— 7 Baco, — Boaoo * Cos””
4. AgsCr0s — ZP\§ al CCOqZ_ 8. (NH4)2S0; — Zﬂ\’\q+ + S04°"

Calculating Concentration
- Mole ratios represent the relative amounts of ions in solution.

NaCl (aq) > Na* ag) + Cl (ag)

1.0M |.OM |. OM

CaClz (aq) > Caz* (aq + 2 Cl (aq)
1.0 M |.OM 7 QM

X7



Practice: % _ 24 2 -
1. 025MKOH — K& + OH 5. 0.60 MPb(I05)y —> [© *2\03

M

24 -
2. 0.75MSrCl, — S( 6. 0.011 M Mg(OH), — Ma + (204

\/\z M

24 4 ZC\"‘

- 24 22—
3. 0.20 M NH4NO; —> N\—\q* + NOg 7. 045MBaCO; — Do+ COg
+ - 2-
4. 0.45M Ag,CrO, — 7 Ay * CrOy 8. 0.50 M (NH4)2S05 —> (2 r\\\—\{f + SOz
\/x‘z \\_/x\z

Ionization + Dilutio% \/24-‘ 250 ) L

v" A 15.0 mL sample of 3.0 M HCl was added to 10.0 mL of 2.0 M CaCl,. Calculate t@f
@n. Assume no reaction occurs ([H*]=1.8 M [Cl]=Z4M [Ca?*]=0.8

CHeY) * rcacl,d
CyVy = Cc,V, C\V,5CaV,
(2 om) (1S.0ml) = (CZ_\CZS.OV\L\ (z.oM)(lo.onq-(C_Q(zs;os
oo (09 c, = <2
“ (23) (2%5)
- g ™=Ray) = 0.20M =[Codl,)

Bel s HY o+ a1 Coc\pr— Gt «(2)o\~

\_/‘Z

(A =1 8™
1Co2*) = 6.&oM
Co-)= LEMALAM =D HM




Practice 1.

What are the concentrations of both ions in a 3.00 M solution of HsPO4? ([H*] = 9.00M  [PO.3] = 3.00M)

HPOy — HY + POy~

Practice 2.
What is th :

when 250.0 mL of water is added to 125.5 mL of a 3.21 M solution of

sodium phosphate? {fNa*] = 3.21M)
C,=32\M C\v,=CzVa
v =125.5mL [221M) (125 5al)e (C2) (375.SAD)
C‘ - 2 Cz=\07 M
2 5
Vo=3755nL Nagfoy — (INat + POy
N2 Y[u «*’J=3.'1\M\
-
Practice 3. Vy,=&0.oml

/ \
Determine the concentration of each iolywhen 45.0 mL of 7.20 M magnesium sulphate is mixed with 35.0
mL of 0.900 M ma i

ide-([Mg?*] =4.44M  [SO4%] =4.05M.  [OH]=0.788M)

(M504 ST,
— tVy “ G2V,
e "Si“’zc Y (& .0mL) (6:300m) (85.0mL) = (€2) (&0.0n)
Moy —> Mgt 4 Soyz" M3(0\—\\z — M32+ *@OH—

.

[ugr) =t 44 LS04 )=HosH [oH-)=o,7acﬂ

Practice 4.
What is the @r concentration of each iomin solution resulting from mixing 55.0 mL of 0.15 M potassium
hydroxide with 75.0 mL of 0.25 M potassium sulphate? ([K*] = 0.34M  [OH] = 0.063M  [S04-] = 0.14M)
[KQ\'lj [ K.S047)
C\WV\ = C2V, CiV, = Ca2Va
(015} (55.0 L) = €2 (130.0mL) (6.25M (95 0 ~L) = Cz 120 . 0n0)
Cz= 0.0b3M

C,=0.\4HM

KOW — K+ = OH- K,Soy —> @K* « Soy?”

—2

[
\U_“B <0 3uM  [ord-)=0.063™ Esmﬁﬂm

R

Ions in Solution rksh



| Solubility Table

When some ions are combined, they create a solid > .
they are NOT soluble (will form a })(‘E S ID \ ‘|'Q+Q

SOLUBLE - Dissolves in water; aqueous
LOW SOLUBILITY - Does not dissolve in water; solid (ppt)

The term soluble here means > 0.1 mol/L at 25°C.

SOLUBILITY OF COMMON COMPOUNDS IN WATER

Negative Ions Positive Ions Solubility of
(Anions) (Cations) Compounds
All Alkali ions: Li*, Na*, K", Rb*, Cs*, Fr* Soluble
All Hydrogen ion: H* Soluble
All Ammonium ion: NH,* Soluble
Nitrate, NO; ™~ All Soluble
Chloride,C1™ All others Soluble
or
Bromide, Br~ [ 77T e
or
Todide, I Ag', Pb**, Cu’ Low Solubility
All others Soluble
Sulphate, SO, [~ = 5 T
Ag', Ca’*, sr’*, Ba®", Pb** Low Solubility
Alkali ions, H, NH,*, Be>*, Mg?*, Ca®*, Sr**, Ba®*  Soluble

Sulphide, $*

All others Low Solubility
Alkali ions, H*, NH,*, Sr** Soluble
Hydroxide, OH ™ [ 7777777777 77 0 m e T
All others Low Solubility
Phosphate, PO,* |  Alkali ions, H*, NH,* Soluble
or
Carbonate, CO_;Z ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
or
Sulphite, SO, 2 All others Low Solubility

2. Write the formula for the following:

Li,CO

10N C C‘Oy\lowno&

containing carbonate that is soluble
No,Co3

b. A salt containing sulphate with low solubility

Practice:

1. Classify the following salts as being
soluble or having low solubility in
water:

a. Sodium phosphate

Roluble

b. Aluminum hydroxide
\owy S olubiIH:j
c. * Copper (II) chloride
Soluble
d. Calcium sulphate
low Solubylity
e. Iron (II) sulphide
low Solubili
f.  Strontium hydroxide
Solvble
g. Zinc bromide
solvble
h. Cesium sulphite

Solvble

i. Potassium chromate

Colub le

H, Co,

ASZ SOy , CoSoy , BG\SD\-\
c. A cation that forms a salt with low solubility with both chloride and sulphate ions

or P\O7'+

d. An anion that forms soluble salts with all cations

N0~

Aq T



Types of chemical equations:
Formula Equation: shows the chemical formulas of the compounds and their states.

- 5 b
2 KI (ag) + Pb(NO3)2 (ag) 2 2 KNO3 (aq) + Pblz (s) go\?\}, b, \,

Complete lonic Equation: shows the soluble salts represented in their dlssoc1ated form.

+("1‘*ZI—< N P‘O( o) 2}”4--.\ }/dﬂ }Mé‘w HD,

Net lonic Equation: shows only the ions that take part in the reaction. Ions that are the same on both
sides of the equation are called spectator ions.

P ey 2T (ay — PLI, ()

Practice: ( Ft) FMV\ o. &€ fveto I\)
1. Write the formula for the precipitate that forms when the following solutions are mixed:

a. BaSand MgS0. M

b. NH4OH and FeBr;

7 NHWOR oy + Febrz e —/NHy By TFQ(O“\E

c. HsPO4and ZnCl;

2 HSPOH (T 3 N P 6 HC\““ N 2“3(F0"|)2(S)k

d. K3COsand CrSO4

KyCO3¢ay + CrSOu(aqy — K, S0y ey + } CrCo, ¢s)

e. Mnl; and Sr(OH);

M(\lz (a9 + S( (OHBZ(Q’\ — ) W (OHBZ (5) * S\’lz(gs)
-




(F) (c) ()

2. Write a formula equation, complete ionic equation and net ionic equation for the following reactions:

a. Strontium hydroxide and silver nitrate
F ] Sr (OH\L(’W) *ZP‘DM03 (“7) — Sr(“03>2(«1) ZP\SOR(S)

C 0 SCET + 20H e+ 2gian + 2000570 .Sy 200 e {20t
N - ZOH_(qq_\ +2P(6+(°\i\ - Zﬁj OH<S)

b. Magnesium sulphide and zinc chloride

/:: M63<&\\ t Z(\ Clz(aﬁ\ - MSC\’LO&-‘) ’\'/ZQSSSU
O Ma2@md) + S?7can) + Za¥tagy + 2015 . I (
192 e=s <) 0eag) +2C00%=) - ttfl/tf‘*r) Y2t ‘(Zﬂ&s)

N Za can + BZ-@Y) —= Zn S ¢s)

¢. Sodium carbonate and barium sulphide

F’ Nm2c03 Caq) + B&S Con) NQZ S(‘qﬁ) * m

’—\
O INGFEG) + Q02 %emy * Badrean) - SFTamy = 2N ) 8 0 ¢
'\[1 Ba*z-(.(“ﬁ\ + CO&L-CK‘) — BQ 003 ('3)

d. (NHa4)2S (aq) + FeS04 (aq) >

= ('\\HOZS@»@\ * FeSOycaq) <NHL\\280‘(<‘4\ f/F(:S () I
C'- Z,&H"'\/‘/('*“ STy + f‘:Qz*(«() + SO ) %ZN’H?‘P(\Q %\’/@
/\[ ; Fcu(q-,) + S ey O FQSQ,
e. H2S03 g + CaClz aq 2>

F HuS0scaq) * ORCly cag) ﬁZHC'm) + |Cas0s ¢s)
O 2 2 5 e+ On¥ e #2040 & I J0kem sy

(\J . C&Lf(aq\ + SOBL.}&() - 00\865(5)

f.  Copper (II) sulphate + H,SO3

C: Cu*%y "‘3)'{1/2-1\ * Zﬁ/*((ﬁ\ + S0g ey 2 CUSD:S(:) *Z/H:%‘ﬂ\"%)

’\J" CUL{-(&\)* SO‘SL-CQ\) - C‘JSO;(,)




| Separating Ions

Example:

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

individually? Describe your answer using a flow chart.
e All are cations - therefore an addition of an anion will precipitate out these cations.

e “Low solubility” - means will precipitate out.

1. Which anion will precipitate just one of the ions out first?

S*T

SOLUBILITY OF COMMON COMPOUNDS IN WATER

The term soluble here means > 0.1 mol/L at 25°C.

a. Which ions are left?

Negative Ions Positive Ions Solubility of
2 —‘. (Anions) (Cations) Compounds
2+ f —~
CR ( All Alkali ions: Li*, Na*, K", Rb", Cs*, Fr* Soluble
All Hydrogen ion: H" Soluble
2. Which anion will precipitate just one of the two ions left?
All Ammoniumion: NH,* Soluble
P
O {_‘ "0\ \\ Q re o “_‘( N Nitrate, NO; ™~ All Soluble
* “\) \’I-\/\ O 0\2 + Chloride,CI” All others Soluble
or
F Bromide, Br™  [777TT T
Todide, I~ Ag, Pb**, Cu* Low Solubility
All others Soluble
3. Which anion will precipitate out the last ion left? Sulphate, S0, ’ ........................................................................................
2 -+ Ag', Ca**, Sr**, Ba™, Pb** Low Solubility
\ ; ( Alkali ions, H*, NH,*, Be’", Mg**, Ca™*, Sr**, Ba*  Soluble
Sulphide, S* ’
S O ‘L - N \\\ C O\l Z A )‘. All others Low Solubility
L‘ E f Alkali ions, H*, NH, ", Sr** Soluble
A Hydroxide, OH~ ’
W ‘)\_\/\ S ( Z All others Low Solubility
Phosphate, PO,*” | Alkali ions, H*, NH,* Soluble
m Carbonate, COy > [ =777~ 7o
or Sulphite, SO, All others Low Solubility

2+
CG\Z*, SF 2n

!

O addh NaS oy
Cod* ST T 208 sy PPV
@) Add NaOH (aoy
St ™ Ca (0\”\\1(SBFF+

@Ao{d\ NayS0y (aq)
S¢S0y (s ppb



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. You may wish to
use a flow chart.

a. Ag*Ba?*and Be?+ b. Br, S04 2 and S?

() Add Nala (O AdA Ca(NDLzcag
Ra’t Be F\S—I_ (s) F\D)V B¢~ S/z—\ CaS0y (g prt

D hetd NazSou can @P\é;\\('\ms}z (a9)
2 0
Be* Bas L'CSBFM g _/\ Pa S (5 ppt
\@ Add NaOHay (

Re(oH), ¢sy PPY | @ pdd AqNOLcary
P\Sg C (N ff'\_

¢. OH, PO and s> d. Cr,Ca?* and Mg2
O Add ScMDy), cayy () Ada Na,Scary
RN Sy (POY), (o) ppt o MJ/“' C e Sesy ppt
EAM M4 (NOL)2 (any @ Ada Na,Sdycay)
2 Ma(0H)2 sy ppt MSZ‘L CaSty 3y ppt
® Add BV (NDL), (ayy I@ Add Naor casy
Al, Se (s pet Mq (OWY2 ¢y ppt

Separating lons Worksheet



