C15- Dosage of chlorine in water : Bunsen method

1. Principle
An excessof iodineionis added to the sample volume wntaining chlorine

Dichlorine Cl, oxidiseiodinel :Cl,+21" — 9 [,+2CI
Solution turns brown

I, isdosed by titrimetry with sodium thiosulphate : I, + 2 82032'4> A"+ S,06%
Solution turns colourless

Equivalence:

2 nCl,=nS,05”

V isthe sample volume (L)

V1 isthe volume of sodium thiosulphate poured (mL)

C isthe unknown chlorine molar concentration (mol Cl,/ L)

m is the massof chlorine is the sample volume (mg Cl,)

M isthe chlorine molecular weight : 71.g/ mol
Cy isthe sodium thiosulphate concentration (mol / L) =1/35.5 mol / L

Then:2 *m*103/M =V1*103* C;
2*m/ M =V1*Cr

m= Vr * (1/35.5 *71/2

m mg CI2 = VT ml thiosulphate

At the gguivalence, the weight of chlorine (mg Cl,) in the sample volumeis
eguals to the thiosul phate volume versed

This methodis adapted for high chlorine mncentration (> 100mg Cl, / L) such as
hypochlorite solution (Blead...)

2. Procedure

Chaose asample volume which contains between 5and 20mg Cl; ; thisvolume generaly is
10mL.

All dilution must be caried ou with drinking water, na with deionized water.

Add 20mL of KI 10% (100g/L) and 10mL of acetic agd : solution turns brown

Pour, with the burette, sodium thiosulphate 1/35.5mol / L until solution turns colourless(just
before solution turns colourless add starch : solution turns black and the visual transitionis
easier)

3. Pradicd work




Determinate the dilorine concentration in the Javel water (Bleach) .
Data: 1°Cl (chlorometric degree) = 3.16gCl,/ L

4. Report

Determination d chlorine concentrationin blead : [Cl;] =

Explain how you have dosen the sample volume, and/ or the dilution d the blead that you
have carried ou.

IndicateV and V.

Calculate the chlorine mncentrationin beach,ing Cl,/L andin chlorometric degree

5. Required material and reagents

For one experiment :

250mL of Bleach (Javel water, 12 o 48 °Cl)
100mL of iodine patassum 10% (100g Kl /L)
50mL of pure acetic acid

10 mL of starch

2. Dosage of chlorinein water : Titrimetric method with DPD

1. Principle
DPD : N,N-Diethylphénylene-1,4 diamine is oxidised by chlorine (or free dhlorine: Cl,) :

DPDred+1/2Cl, —__y DPDox + CI
The sample volume turns red

then DPDox is dosed by Mohr's st Fe?* ;
DPDox + Fe? » DPDréd+ Fe**

At the equivaence, the solution turns colourlessand:
2nCl2 = Nimotr

NCls = Nionr / 2

If Viisthe volume of Mohr's st poured, in mL, at the equivalence

Cithe oncentration o Mohr’ salt =2.8mmol / L

Cehiorine the unknown chlorine concentration in the sample volume V = 100mL

Then
Cehiorine V. =C1V1/ 2

and Cch|orine (m0| / L) = C]_V]_/ 2V



Cehiore (Mg/L) =2.8 *V1* (35,5*2 / 2* 100

and Cehiorine (MQ/L) = Vi (mL)

In these @ndtions, the volume of Mohr’s st poured at the equivalence, in mL, is equal to
the dhlorine cncentration in the sample volume, inmg Cl, / L.

This methodis adapted for low chlorine ancentration (< 25mgCl,/L,i.e. V1 <25mL)
such as drinking water (0.1to 0.5mg/L...).

[ chlorine can be cmbined, for example with ammonia and aher nitrogenous compound,
to give chloramines (NHCI, , NH.Cl , NCl3) ; in order to dose total chlorine (free dlorine and
chloramines) , add K1 to the sample:

- chloraminesoxidise |l to givel;;

- I, can read with DPD to give ared compound(same reaction ketween Cl, and DPD).
Then Fe*'reaa with DPD isaued fromiinitial Cl, and from I,

0 in order to dose dhlorine, thereis another method : spedrophaometric method

2. Procedure

Ina250mL erlenmeyer flask, introduce 100mL of sample.

Add 5mL of pH 6.5 luffer and 5mL of DPD : the solution turnsred.

Pour Mohr’'s st (burette) until solutionturns colourless: Vi, mL.

Total chlorine: add 100mL of sample, 5 mL of buffer, 5mL of DPD and 1 g 6 KI andwait
for 2 minutes. Verse Mohr’s slt : V; correspondto the total chlorine ancentration.

3. Pradicd work
Carry out the determination d the dilorine mncentration d the sample noted “Cl,”

4. Report

5. Required material and reagents
For one experiment :
50 mL of pH 6.5 buffer

( KH2PO4 469
NazHPO4 249
EDTA,2Na (C10H14N208N3.2 . 2"20) 8 gIL 100ml
mercuric chloride HgCl» 0.02g
deionized water urtil 1000mL)
5gof Kl

50 mL of DPD

(* In 250mL of deionized water, mix 2 mL of sulphuric acid (18 mol / L and 1.84 ¢mL ) and
25mL of EDTA,2Na 8g/L

* disolveinthismixture, 1.1 g & anhydrous diethyl — p— phenylenediamine DPD sulphate
[ NH2-CsH4-N(CzHs) 2 - H2SO,)




* complete with deionized water until 2000mL

[0 maximum storage time : one month

50mL of Mohr’s st [(NH),Fe (SO.), , 6H-0] 2.8*10°mol / L
([(NHz)2Fe (SO4)2, 6 HO] 1.106 g

sulphuric acid diluted 1/3 (V/V) ImL

deionized water until 1000mL)

250mL of diluted bleach (0.1 <[Cl;] <25mgCl,/L)

For example, if initial chlorine concentrationin bead is48°Cl (152g/L) : diluteit 10,000
times (until 15.2mg/ L : 10QuL of bleach in orelitre of drinking water , not in deionized
water).

one microburette (0.1to 1mL or to 5mL)



3. Determination d the break point

1. Principle

The bre& point isthe anourt of chlorine necessary to remove ammoniain water.
Chlorinefirst react with ammoniato give diloramines (A) :

HC'O + NH3 _— > NH2C| + Hzo

Beyondthis formation, the dilorine added reads with chloramines and destroy them (B) ; the
amourt of chlorine necessary to form and next to remove cloramines isthe break point © ;
beyondthis paint, the amourt of added chlorine remains in water as free dlorine (C) .

residual chlorine: A
free dlorine +
chloramines
A B C
. >
hlori i L
0 7.6 : bresk point chlorine alded in mg /

Evolution of residual chlorine in a sample of
water containing 1 mg N.NH3 / L, in wich
chlorineis added

Global reaction : 2NH3;+3Cl, — p» 6HCI+ N>
7.6 mg of dichlore arenecessary toremove 1 mg N. NHs.

2. Procedure

You havetwelve 500mL erlenmeyer flasks containing 500 mL of solution 1mg N.NH," / L
(3.82g NH,CI / L).
Add these amourts of blead :

flask n® |1 2 |3 4 5 6 7 8 9 10 11 |12

Bleahh |15 (2 |25 |3 35 [375 |4 425 |4.5 5 55 |6

1g/L
(mL)

final 3 |4 |5 6 7 75 |8 8.5 9 10 11 |12

[Cl2]
mg/L

Keeo the flask in the darknessduring 2 haurs.




Add 10 mL of acetic acid and 20 mL of KI 10% : solution must turns brown
Titrate total chlorine with sodium thiosulphate 1/35.5 mol / L until solution turns colourless :
note V.

3. Report
Plot the curve representing Vr =f ([Cl]2)

Determinate the break point.

4. Material and reagent reguirements

12 erlenmeyer flasks : 500 mL , containing 500 mL of 3.82 g NH4Cl / L
200 mL of acetic acid

300 mL of KI 10%

Starch

1L of sodium thiosulphate 1/35.5 mol /L



