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Carboxylic acids: - are compounds that contain a carboxyl functional group -
COOH. This functional group is a combination of the carbonyl (C=0) and the
electron negative hydroxyl (-OH) groups. These two groups combine to form a
functional group with properties different from those of either the carbonyl or the

hydroxy group alone.
Example:
« H-COOH formic acid
e CH3-COOH  Acetic acid
* CH3-CH,-COOH  propanoic acid

* (CH;-CH,-CH,-COOH Butanoic acid

Solubility:
COOH Ccoo
+
Benzoic acid Benzoate ion
H,C—COOH H,C—COO0

| | - +
HO—C—COOH + 3H,0 —HO—C—CO00 + 3H;0

H,C—COOH H,C—CO00
Citraic acid Citrate ion
Reactions:

I- Sodium hydroxide: (NaOH)

All carboxylic acids react with sodium hydroxide (NaOH) to form a soluble salt.
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RCOOH + NaOH ——> RCOONa + H,0
Carboxylic acid

CH;COOH + NaOH ——> CH;COONa + H,0

acetic acid Sodium acetate
Example:
.
COOH COONa
+ NaOH — » © + H,0
Benzoic acid Sodium Benzoate
—  +
H,C—COOH H,C——COONa

— +
HO—C—COOH + 3NaOH —» HO—C—COONa + 3H,0

— 4+
H,C—COOH H,C—COONa
Citraic acid Sodium Citrate
Procedure:

place about 0.5 gm. of the acid in a test tube and add 3ml of 30 % NaOH solution.

Try the reaction for all the carboxylic acids, shake the content of the test tube in

each case. Notice the solubility of the acids in sodium hydroxide.

2- Sodium carbonate :(Na:CO3)

All carboxylic acids liberate carbonic acid from sodium carbonate, since carbonic

acid 1s weaker than those organic acids.

Because of the decomposition of carbonic acid, CO, will be liberated in this

respect the acids differ from phenol which is weaker than carbonic acid. Therefor

in case of phenol no reaction takes place with sodium carbonate.
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-+
2RCOOH + Na,CO;—— > 2RCOONa + H,CO;
H,CO; ——> H,0 + CO,

Test for CO, with lime water

CO, + Ca(OH), - CaCO3¢+ H,0

Procedure:

place about 1 ml of the acetic acid in a test tube and add 0.1 gm of Na,CO;.
Notice the liberate of the CO; gas.



