Chapter 3

Analytical Chemistry: Uses of
Ammonium Hydroxide and Sodium
Hydroxide

e Key Difference — Qualitative
vs Quantitative Analysis in Chemistry:-

e Qualitative e Quantitative
analysis in analysis in
chemistry is a chemistry is a
branch of branch of
chemistry that chemistry
analyses the that deals

chemical with the



composition of a guantities of

sample. different
components
in a sample.

e Quantitative

e Qualitative analysis in
analysis in chemistry
chemistry gives gives the
the presence or amount of
absence of different
different chemical chemical
components in a components
sample. presentin a

given sample.



e Quantitative

- analysis in
e Qua It'fltl-\/e chemistry
analysis in
e uses
BTy UBEE techniques
techniques such h
distillation Lo
as dis |. , titrations,
extraction, and i '
. gravimetric
change in colour, IVSi
h : i analysis,
chromatography, combustion
etc. analysis, AES,
etc.

e Color of the salts:-

e Salts of the elements of the group IA to
VIIA are generally colourless.

e Salts of the transition elements of group
IB to VIIB and group VIl are generally
coloured.



e Precipitation:-
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Chlonde ion CI- Permanganate MnO‘ Pmk /
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Carbonate ion CO%‘ | chhromatc 1on CrzOZ‘ Orange
Hydrogen HCO3 Chromate ion CrOz' Yellow
carbonate ion

Sulphide ion S

Bromide ion Br-

Acetate ion CH,COO~



e A precipitation reaction is a type
of chemical reaction in which two
soluble salts in aqueous solution
combine and one of the products is
an insoluble salt called a precipitate.
The precipitate may stay in the
solution as a suspension, fall out of
solution on its own, or can be
separated from the liquid using
centrifugation, decantation, or
filtration. The liquid that remains
when a precipitate forms is called the
supernate.

e The reaction between silver nitrate
and potassium chloride is
a precipitation reaction because solid
silver chloride is formed as a product.
AgNOs(aq) + KCl(aq) — AgCl(s) +
KNOs(aq)



https://www.thoughtco.com/chemical-reaction-definition-606755
https://www.thoughtco.com/definition-of-product-in-chemistry-604617
https://www.thoughtco.com/definition-of-precipitate-604612
https://www.thoughtco.com/definition-of-decantation-604990
https://www.thoughtco.com/predict-precipitates-using-solubility-rules-609506
https://www.thoughtco.com/predict-precipitates-using-solubility-rules-609506

e The reaction may be recognized as a
precipitation because two ionic
aqueous solutions (aq) react to yield
a solid product (s).

e Action of sodium hydroxide solution on
certain metallic salt solutions:-



' : -w‘b!n’." 0

.)« '.-‘- — ul.,. Al M‘Sp &« "\.Ar.lf H.J’J :.

" |..,., i ..‘ e .'t. .;l f,,_:. ¥ N
(wlute precipitate) (colom'less)
z.nfou i i Vit
(A) mous SALm W 'ﬂl s :_“"U‘u' | e ST : V Yo
FeSO, + 2NaOH - Fg(Om,l + NaSO, INSOLUBLE
Ferrous + Caustic  .-» . Ferrous. 4+ Sodium
sulphate soda hydroxide sulphate
(pale green) (oolourlm) (dirty green, (colourlecs)
gelaﬂnom PPL) iy s (e, o]
(B)FERRICSALT(FG”M] AL TS 3
FeCl, + 3NaOH - lre(on),l +  3NaCl “INSOLUBLE
Furic + Caustic -  Ferric' ¥+ Sodium BT TR S
chloride soda . hydroxnde v chloride
(yelbw) (colourless) (reddish brown ppt.) ' (colourless)
Cnso, + 2NGOH - = Cn(on),L + NaSO, INSOLUBLE
Copper + Caustic - Copper (I + Sodium
sulphate soda hydroxide sulphate
(blue) (colourless) (pale blue ppt.) (colourless)
4. ZINC SALTS [Zn** ion)
ZnSO, + 2NaOH - Zn(OH),{ + NaSO, SOLUBLE
Zinc + Caustic - dnec .+  Sodium Zn(OH), + 2NaOH (excess
sulphate soda hydroxide sulphate = Na,ZnO, + 2H,0
(colourless) (colourless) (white, gelatinous ppt.)  (colourless) Sodium zincate (colourless)
5. LEAD SALTS [Pb* ion]
Pb(NO,, + 2NaOH - PbOH),{ +  2NaNoO, SOLUBLE
Lead + Caustic ~» Lead +  Sodium Pb(OH), + 2NaOH (excess
nitrate soda hydroxide nitrate = Na,FbO, + 2H,0
(colourless) (colourless) (white ppt.) (colourless) Sodium plumbite
(White precipitate of lead hydroxide is readily soluble in acetic acid) (colourless)

S. AMMONIUM SALTS [NH] ion]

NH,Cl
(NH,),S0,

+ NaOH _2&_, NaCl +
+ 2NaOH 2, NaSO, +

—_

When Sodium hydroxide (or any water soluble base) is heated with ammonium salts, ammonia gas is evolve

H,0 + NH,
2H,0 + 2NH,
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[ hydn&xsde : sulphate (colourless solution)

() Z0Cl, + 2NHOH - Zn(OH),l + 2NH,Q
(colourless ootudon) (white, gelatinous ppt.) (colourless in solution)
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| Zn(OH), + 2NH,Cl + 2NH,OH - [Zn(NH,),ICl, + 4H,0
(excess) Tetrammine zinc (II)
chloride (colourless solution)

| 5. LEAD SALTS [Pb* ion]
| Pb(NOy, + 2NH,OH - PbOH),L + 2NH,NO, INSOLUBLE
(white) (chalky white ppt.)

e Action of ammonium hydroxide on




certam salt solutlons -
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e Action of alkalis on certain metals:-
e Oxides and hydroxides:-



e OXIDES OF ALKALINE EARTH
METALS - DEFINITION

e All the elements of group 2 burns with
oxygen gas to produce metallic oxide.
The oxides of alkaline earth metals are
less basic. Oxides become more basic
on increas in electropositive character.

e HYDROXIDES OF ALKALINE EARTH
METAL - DEFINITION

e Alkaline earth metals have tendency to
form hydroxides which decrease as
moving down in the group. All the
hydroxides are basic in nature which
decreases on moving down the group.



e \What are Oxides?

e The classification of oxides is done
Into neutral, amphoteric and basic or
acidic based on their acid-base
characteristics.

e An acidic oxide Is an oxide which
when combined with water gives off
an acid.



e A basic oxide is an oxide which when
combined with water gives off a

- AMPHOTERIC OXIDE (- <+ OXIDE / .+ ALKALE . oo SAMBY 2i2% 4 WATER
HYDROXIDE S HROROXIDE: /1 b dise ahdohe goiliagpomns sl SH5 31 (HON
1. Zinc oxide / Zinc hydroxide (i) ZoO + 2NaOH —  NaZn0, + HO
AR V- (white) <" Sodium rincase "
(colouriess, soluble) 5o
Za(OH), + 2NaOH Na,Zn0, + 2H,0
(i) ZnO + 2KOH K,Zn0, + HO
(white) Potassium zincate
(colourless, soluble)
Zn(OH), + 2KOH K,Zn0, + 2H0
2. Aluminium oxide / () + 2NaOH 2NaAlO, +
» Aluminium hydroxide (A-L& (s::)—h- "o
ANOH), + NaOH NaAlO, + 2H0
(i) ALO, + 2KOH 2KAIO, + HO
(white) Potassium alumanate
(white)
AIOH); + KOH KAIO, + 200
3. Lead oxide / Lead hydroxide (i) PbO + 2NaOH Na,PbO, + HO
(yellow) Sodium
(calouriess, soluble)
Pb(OH), + 2NaOH Na,PbO, + 2M,0
(ii) PO + 2KOH K,PbO, + HO
(yellow) Potassium plumbite
(colouriess, soluble)
PH(OH), + 2KOH K,PbO, + 2M,0

¢ \When a substance reacts chemically,
both as a base or acid it termed as
an amphoteric solution.

e Neutral Oxide is one which neither

pasic one.

nas an acidic characteristic or a



e Metal Oxides have an oxidation
number of -2 and generally comprise
of an oxygen anion. The Earth’s crust
IS mostly made up of oxides that are
solid. Oxide coatings can get formed
over pure elements too, for instance,
a foill made of aluminum gets
covered by a thin skin of Al.O3, and
this skin defends the rest of the foll
from corrosion.

e Classification Of Oxides

e Depending upon nature and the
properties exhibited by compounds,
they are classified into

e Acidic oxides

e Basic oxides

e Amphoteric oxides

e Neutral oxides


https://byjus.com/jee/corrosion/

e Basic oxide:

e Metals react with oxygen to give
basic compounds of oxygen. These
compounds are usually ionic in
nature. Group 1, 2 and lanthanides
form basic compounds of oxygen
when they react with dioxygen.
During the formation of these
compounds, a large amount of
energy is released. These
compounds readily react with water
except few exceptions.

e Examples: M203, MO2, ThO»
e Na O + H.O — 2NaOH

e Acidic oxide:

e Non-metals react with oxygen to form
acidic compounds of oxides which
are held together by covalent bonds.
These compounds can also be called



as acid anhydrides. Acid anhydrides
usually have a low melting and
boiling point except for compounds
like B-O3 and SiO2 which have high
melting points and form giant
molecules.

e Examples: NO, CO»
e SO3 + HO — H2S0Oq4
e BoO3 + H)O — 2H3BO3

e Amphoteric oxide:

e Amphoteric oxides are compounds of
oxygen which exhibits both acidic as
well as basic characteristics. These
oxides when reacting with acid
undergoes a neutralization reaction
to form water and salt. This exhibits
the basic property of the compounds.
Similarly reacts with the alkali to form



https://byjus.com/chemistry/uses-of-oxides-of-carbon-group-elements/

salt and water, exhibiting acidic
property. Example: aluminium oxide

e Acidic characteristics:

e AL,O3 + 6HCI| — 2Als+ + 6Cl— +
3H>0

e Basic characteristics:
e Al,O3 +20H- + 3H20 — 2[Al (OH)4]—

e Neutral Oxides:

e Some compounds react with oxygen
to form oxides which do not exhibit
acidic nor basic characteristics. Such
compounds are called as neutral
compounds of oxygen.

e Example: NO, CO.
e QUESTIONS:-
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