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(HYDROLYSIS)

HYDROLYSIS AND HYDRATION

In continuation to our last discussion about hydrolysis

and hydration reactions, we have a bunch of many
important reactions.

Carbides may be ionic or covalent or even interstitial.
lonic carbides are further classified as methanide (C*"),
acetylide (C=C) or allylide (C4"). These are very strong
conjugate bases of their respective hydrocarbons. On
treatment with water, these ionic carbides pick H™ and
become respective hydrocarbon.

Examples of methanide hydrolysis are :
Al,C; + H,O —> AI(OH); + CH,
Be,C + H,O —> Be(OH), + CH,4
Hydrolysis of few acetylides are :
CaC, + H,O —> Ca(OH), + C,H,
MgC, + H,O —> Mg(OH), + C,H,
Besides group 2 elements, lanthanides and Li from
alkali metals form acetylide.

C5, the allylide ion may be
2= 2- — -
C=C=C or C=C—C"

Accordingly on hydrolysis, it releases
CH,=C=CH, or CH;—C=CH
The only known allylide is of Mg** i.e., Mg,C;
MgC, —2—> Mg, C;
What about covalent carbides?
SiC + H,O ——> No hydrolysis
SiC has a giant covalent structure. Even conc. HNOj;
fails to disrupt the structure. Only an aq. KOH can
dissolve it.
Nitrides on hydrolysis releases NHj.
Mg;N, + H,0 —> Mg(OH), + NH;
CasN, + H,O —> Ca(OH), + NH;
lonic hydrides like NaH, CaH,, hydrolyse to release H,.
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NaH + H,O —> NaOH + H,
CaH; + H,O —> Ca(OH), + H,
BeH, is a polymeric acid and has characteristic

intermediate between that of ionic and covalent. It can
withstand water but decomposes in acid to release H,.

In hydration reactions, compounds will just pick the water.

CaO + H20 —> CE(DH)Z
(A basic
anhydride)
Most of the metal oxides are basic anhydrides except a
few like Mn,05, CrOs, etc. With high positive oxidation
states, these metals have now developed considerable
non-metallic character and their oxides behave as

acidic oxides.

Mn,O- reacts with water to form soluble MnOy ions
and HY.

Though we say metal oxides are basic anhydride,
practically most of them are insoluble in water. Only
oxides of Group-I and few higher members of group-II
dissolve in water forming hydroxides. BeO and MgO are
also practically insoluble. Their basic nature becomes
apparent only when they are reacted with acid. Take
another simple example FeO, which is basic but
completely insoluble in water, forget about reactions.

Out of non-metal oxides, CO, NO, N,O are neutral
members.
CO, + H,0 —> H,CO;

(very little

soluble)
NO, + H,0 —> HNO, + HNO;

(It’s a mixed
anhydride)

Quotable Quote

Nothing in life is to be feared, it is only to be
understood. Now isthe time to understand more, so
that we may fear less.

Marie Curie
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HNO, disproportionates to form HNO; and NO. Hence,
there is nothing wrong when we write

NO, + H,0 —> HNO; + NO
N,O: + H,0 —> HNO;
N,O, + H,0 —> HNO,
Similarly,
P,O¢ + H,O (cold) —> H;PO;
P,0, + H,0 (hot) —> H;PO, + PH;
All the intermediate oxidation states of phosphorus has

a tendency to undergo disproportionation to +5 and
-3 both in acidic and in alkaline medium.

P,Oo + H,O —> H,PO,
And,
Cl,0, + H,0 —> HCIO,
ClL,O¢ + H,O —> HCIO; + HCIO,
ClO, + H,0 —> HCIO, + HCIO;
CL,0 + H,0 —> HCIO
ClL,O¢ and ClO, are mixed anhydride.
What about hydration in organic compounds?

Note that we have discussed hydrolysis in our previous
episode.

O H,0O ?H
R—CZ. —=—=— R—C—OH
H  H*orOH™ |
H
Hydrate of aldehyde

This is generally a reactant favoured equilibrium except
a few like chloral, ninhydrin, etc.

H“‘Q
Gl o S/
€l—C—CHO Cl—C—CH
a1’ a1’
Chloral hydrate

[socyanate picks water but gets decomposed quickly.

H,O .
R—N=C=(0 ——>|R—NH (lj_O —
i OH
(Unstable)

R—NH, + CO, + H,0
Hydration of ketene gives carboxylic acid.

H,0
R—CH=C=0 ——> R—CH,—C=0

OH
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ﬁ \Who can participate

If you have taken any of the exams given below and
possess plenty of grey cells, photographic memory
then you are the right candidate for this contest. All
you have to dois write down as many questions (with
all choices) you can remember, neatly on a paper
with name of the exam, your name, address, age,
your photograph and mail them to us.

O  meom

PMT: AlIMS, JIPMER, SRMJEEE .... etc.

Engineering: VITEEE, UPSEE, AMU, SRMJEEE,
BITSAT, COMED-K.... etc.

C3 The Benefits

Plenty! Each complete question with answer will
make you richer by Rs. 100*. More the questions, the
merrier it will be. We will make you famous by
publishing your name (photo if possible). Also you
can derive psychological satisfaction from the fact
that your guestions will benefit thousands of readers.

@) And Lastly The Pitfalls

Don't send incomplete question. Our panel of
experts will cross-check your questions. You have to
send it within a month of giving the particular exam.

Mail to : The Editor,

MTG Learning Media Pvt. Ltd.

Plot 99, Sector 44
Institutional Area, Gurgaon — 122003(HR)
Tel. :0124-6601200

*Conditions apply

Payment will be made after the MCQs are published.

Kindly note that each question should be complete.
Payment will be made only for complete questions.
Preference will be given to the reader sending the
maximum complete and correct questions. Other
conditions apply. The decision of the Editor, MTG shall be
finaland binding.
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