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Experiment (1)

NaOH calibration using positive ion exchanger

The theoretical part

The cation exchanger contains effective sites that are rich with positive ions
which are usually of the (H'- form). The positive ion can be changed by another
positive ion such as ( Na* or K*,, The hydrogen proton will replace by the ions
(Na* and K*) when added saline solution such as (NaCl , KCI.)

R_SO;H' + NaCl «——— R_SO;Na* + HCI

_

R_COO H' + NaCl +—— R_COO Na' + HCI

ﬁ

When a sodium chloride ( NaCl) or potassium chloride (KCI) solution is passed on
cation exchanger (H* Form) , the exchange will be between sodium ions (Na*) and
hydrogen ions (H*) as follows:

R_H* + NaCl * . R_Na* + HCI
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The flow solution from the column is acid (HCI) and the calibration this acid with

sodium hydroxide we can be known the number of the Meq. of the acid or
hydrogen.

we can calculate the normality of the base (NaOH).

Materials

1. HCI hydrochloric acid (3N)
2. AgNO; silver nitrate (0.1 N)
3 = NaCl sodium chloride

4 - Methyl orange

5 - NaOH

Procedure

1. Carefully weigh (0.1) g of sodium chloride ( NaCl ) and dissolve it with a
little amount of the distilled water,Then add it to the activated column and

leave ( 2 ) ml of distilled water above the resin.

2. Collect the first amount of washing water from the column and check it by
adding of the methyl orange indicator. when a pink color appear , Add
another amount of the distilled water to the column and collect it in the
conical flask, then also check it by use the methyl orange indicator and

repeat this process until the pink color disappearance.

3. Titrate the solution in the conical flask with the sodium hydroxide solution
in the burette.
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Calculation

Meq.NaCl = Meq.HCI = Meq.NaOH
NxV (NaCl) = NxV (HCI) =  Nx ¥(NaOH)
Qo) 2348 m JJ g Aaland) G 3 g2l

Wtof NaCl x 1000 x -V = N (NaOH) x ¥ (NaOH)

i 7 Lldigediipar
Eqwtof NaCl .V~

15



EXP! (BO'MI) is the volume of the potassium chloride that was passed
through the cationic column weight (B8S8@M) ,This column was
washed by D.W then (88l of the eluent solution was collected , IF

the capacity was ( Slifili0Iel§) .Calculated :

1- Write the equation for this question ?
2- The initial weight of potassium chloride that was added ?
3- The PH of the eluent solution ?

If you know the atomic weight of K= 39, Cl= 35.5

RH +KCI —, RK' + HCl

S B iliaa e g b il 0 G Jgtad
gl
Meq. KCl = Meq.HCI = Meq.NaOH
NxV (KCl) = NxV(HCI) =  Nx V(NaOH)
Wtof KCI(?) x 1000 x.V = N(HCI) xV (HCI)
diball oa I3 ppa

Eqwtof KCI -V~
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Capacity = No. of Meq of H* / Wt of solid Resin
9 = ? /05gm

No. of Meq of H" = 4.5

Wt of KCI (?)/ 74.5 x1000 = 4.5

PH= - log [H']

No.of Meq of H* = N (HCI) x V (HCI)
4.5 =N x 50 —> N(HCI) = 0.09

PH = -log [0.09]

PH= 1
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Discussion questions

1. What is the purpose of activating the ion exchanger column?

2. Why we use silver nitrate as indicator for the collect solution from the
column in the process of the activating for the ion exchanger column?

3. What is the color of the methyl orange indicator when use it to check the
acidic media and neutral media

4. What is the type of resins in the both of the cationic and anionic ion
exchange columns ?

5. Why we can not use litmus paper to check the solution that come down
from the column through the activation process ?
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