Complexation Reactions Complexes with Iron(III)

. -1 d di . Case study:
Review terms: 1gands, coordination numbers Reactants: iron(III) chloride with ammonium thiocyanate
Metals ions which often form complexes: How do we know it's not a double replacement reaction?
1. Fe**
2. silver NH
3. zinc hydroxide 3 How do I actually write the reaction? What does it look like?
. . H;N | NH,
4. aluminum hydroxide NG ¥
5. copper(II) H3N/ ’ \NHa
NH,
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Silver ions/ Zinc hydroxide / Aluminum hydroxide copper(Il) solutions and concentration
special note about
coordination

numbers for Al
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Summary of Complexation reactions Example #1

1. complexation of a soluble salt . . o .
: - : excess dilute nitric acid is added to a solution of
e.g. a concentrated solution of ammonia is added to a solution

of copper(Il) chloride tetramminecadmium(II) ion
4 NH; + Cu?* — [Cu(NH;),J**
4H+(aq) =+ [Cd(NH3)4]2+ > Cd2+(aq) + 4NH4+(aq)

2. complexation of an insoluble salt
e.g. excess concentrated potassium hydroxide solution is
added to a precipitate of zinc hydroxide

2 OH" + Zn(OH); — [Zn(OH)4]*

3. destruction of a complex by acid/base neutralization

e.g. dilute hydrochloric acid is added to a solution of
diamminesilver nitrate

2 H* + CI' + [Ag(NHz),]* — AgCl + 2 NH,*
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Example #2 Practice #1

an excess of ammonia gas is bubbled through a solution

pellets of aluminum metal are added to a solution
saturated with silver chloride

containing an excess of sodium hydroxide

Al + 4 OH" — [Al(OH),] 2 NH; + AgCl — [Ag(NHs),]* + CI
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Warm-Up

a concentrated solution of ammonia is added to

a gSp of zinc hydroxide 24

NHs +2"/"'“|)ch)—>[2!1(!\11*5>“ +
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Group Practice

AP Reaction Predictions Problem Set

Use years 1968, 1969, & 1970. Special notes:
There are 3 complexation reactions. Find them!
There are 3 you can't do just yet:

1. 1968-C

2.1969-E
3.1970-G
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Practice #2

a solution of ammonium thiocyanate is added
to a solution of iron(III) chloride

yis
'\JH.I SW(.D + FQC|S (c,{l —ts FC SO\IJ

(R (SCN)@T
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Introduction to Redox Terms

REDOX: tandem reactions of oxidation and

reduction. OLLRL C7
r CJ&C‘L‘U') (00

"xf"fjo\i.‘m (R/B

OXIDATION |

 One reactant loses electrons. | "Zinc loses electrons.

* Reducing agent is oxidized. Zinc is the reducing agent and
becomes oxidized.

* Oxidation number increases. The oxidation number of Zn
increases from 0 to +2.

REDUCTION
« Other reactant gains electrons. | Hydrogen ion gains electrons.

* Oxidizing agent is reduced. Hydrogen ion is the oxidizing
agent and becomes reduced.
 Oxidation number decreases. | The oxidation number of H
decreases from +1 to 0.

(OA/RA, OILRIG, show reactions)
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Colors of Transition Metal ions in solution

Ti

Zn

Element | Ionic Form | Color
+2 Violet
+3 Blue-green
v +4 Blue
.. +5 Yellow
Aqueous transition metal i) Yellow
Cr +3 Pale green
salts are colored due to = Orange
" an +2 Red-pink
movement of "d" shell Mn = e
electrons i Purpls
+2 Brown-black
Fe +3 Pale yellow
+2 Dark blue
Co +3 Brown
: +2 Emerald green
N1 +3 Turquoise
+1 Light green
Cu +2 Deep blue
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Reducers

[reducers will become oxidized]

halide ions — free halogens
free metals — metal cations
SO5% (or SO,) — SOs*

NO,; — NOs

free halogens (dil. basic) — hypohalite ions [like XO']

free halogens (conc. basic) — halate ions [like XOs7]

metal cations — higher charge cations
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Oxidizers
[oxidizers will become reduced]

1
MnO;- (in acid) — Mn?*
MnOy- (in neutral or basic) — MnO,
MnO; (in acid) — Mn?*
Cr,O7* (in acid) — Cr**
HNO:3 (conc.) — NO,
HNO; (dilute) —» NO
H,S0;4 (hot, concentrated) — SO,
[if not hot and conc., this acts like HCI or other normal acids]
metal cations — lower charge cations or (rarely) free metals
free halogens — halide ions
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How to spot REDOX reactions

TILIG

aqueous solutions of silver nitrate and ferrous chlorate are mixed
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Example #1

solutions of tin(II) chloride and iron(III) chloride

are mixed

SQH '/' Fe, S 'H-I- Fczr
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Example #3

a solution containing tin(II) ions is added t

potassium dichromate solution

Snz‘;) +
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gy

2-
(QT) +C'\zo 7 -

Sty +H0AC,*

Example #2

powdered iron is added to a solution of iron(IlI)

sulfate 7t
fees t e (/39){ L 7//

f\{(,s)‘L R — ’ZFQB\
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Example #4

What about this hot and concentrated business?

"H,SOy4 (hot, concentrated) — SO,
[if not hot and conc., this acts like HCI or other normal acids]"

Example from 1970 AP test -- "B":

solid barium peroxide is added to cold dilute sulfuric acid
(or hot and concentrated)

ga\ OZ [\ + \'{zso‘/lqp\% 34504(3) + Hzol“)

&O (\)“" 01) («-PQ)B + Hﬂ[x\ 502[])
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A final word about writing the "best" products Practice Problems

solid barium carbonate is added to a 2M solution of Work on these problems and we will discuss in about 15 mins
hydrochloric acid 1968-C, 1969-E, and 1970-G

BaCO; Dk HCl(aq) k4 BaClz(aq) + H2C03(aq)

Better choice:
BaCOs3 () + HC](aq) > BaCIz(aq) + H,Oq + COz(g)
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