C. Y. Yeung (AL Chemistry)

Experiments in Inorganic Synthesis
(I)
Flow Chart of Inorganic Reactions
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 (II)

Different Part of Experimental Processes
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Step A:
Mixing and Heating the Reaction Mixture

Dropping funnel is used to add the reactant to other reactant in order to control the rate of production of the product. In some cases, the reactants are mixed and heated.
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Step B:
Purification of the Product



(i)
Removal of water soluble impurities



The current of gas will pass through a bottle of water to remove water soluble impurities.



(ii)
Removal of water / moistures




Drying agent is used to remove water in the product.




Types of drying agent:

(1)
conc. H2SO4









(2)
anhydrous CaO










(3)
anhydrous CaCl2



Choosing a suitable drying agent:




The drying agent cannot react with the product, so, acidic drying agent (e.g. conc. H2SO4) cannot used to dry basic product and basic drying agent (e.g. anhydrous CaO) cannot used to dry acidic product.  Moreover, if the product can be oxidized by oxidizing agent, conc. H2SO4 cannot be used as the drying agent.







liquid drying agent



solid drying agent
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Step C:
Collection of the Product



(i)
Collection of gaseous product







(1)
Downward delivery








It is used when the product is more dense than air.
[image: image6.png]=18 x|
TIxE #HO XD TR WAY #Ew N Hea o _15]x]

[eB®@-[#(E|« > ner][na-n EIEETEERA

B P . - s . o .
[ bnmonia is a weak alkali in water. K, of ammonia at 25°C is 1.8 * 10 moldy
f -

Hiaq) + H20qy NH, (o) + OH (o)

) Laboratory preparation of ammonia

For this reason, ammonia gas is usually prepared by heating an
ammonium salt will a strong alkali in laboratory. ¢.¢. soda lime (a
mixture of Ca(OH)s, and NaOH)

dry ammonia

ammonia
chloride
and

soda fime
-mv +H:0g

Since water is produced, it has to be removed by a drying agent.
Anhydrous calcium oxide is the only suitable common drying agent.
This is because other common drying agents e.g conc. H,SO., and
anhydrous CaCly). react with ammonia.

2NH,Cly, + Ca(OH)yq —> NH

anhydrous
o . . . . calcium
Sulphuric acid neutralizes ammonia. oxide
2NH; + HSO0400) > (NH):S Oy
Anhydrous calcium chloride forms complex with ammonia.
4NH; + CaClyg —> CaClydNHsy,
In the experimental setup, the reacting flask containing ammonium chloride and strong alkali have to be
inclined downwards to prevent the water condensed at the mouth from cracking the flask.
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(2)
Upward delivery








It is used the product is less dense than air.
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(3)
(Downward) displacement of water








It can be used to collect gas sample with various density.







This method can not use to collect soluble gas.  It is because soluble gas will dissolve in water.  In order to collect water soluble gas, organic liquid can be used to replace water.






(4)
Gas syringe







This method can use to collect all kind of gaseous products.


Mixing and Heating the Reaction Mixture


(Step A)





Purification of Product
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