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LABORATORY SAFETY GUIDLINES

Never attempt to carry out an experiment without knowing the safety rules and

procedures.Determine the potential hazards of all chemicals amg other appropriate
information on chentgals, equipment and procedurBemember laboratory ¥ is a full time
job, all day anaevery day.

GENERAL SAFETY

©oNoOA~®®DE

No smoking in the laboratory.

No food or drinks in the laboratory.

No using laboratory glassware in your food.

Donét plalBosatory n t he

Lab coats and gloves must be worn at all times. Avoid chemical contact on skin.
No children in the laboratory.

Never work alone.

Only enclosed shoes are to be worn in the laboratory. No sandals.

Keep work area clean and uncluttered.

CHEMICAL HA ZARDS

NoasMwdE

Know the hazards of chemicals you are using.

Dond6ét touch, drink, eat and smell any of
Donét drink from distilled water.

Hands should be washed after contact with hazardous materials and before leaving

Use fume hood if noxious gases areaived.

Dilute acids in the fume hood. Always add acid to water. DO NOT add water to acid.

Do not pipette by mouth.

EQUIPMENT SAFETY

ook whNpE

Calibrate all equipment prior to use.

Laboratory equipment is expensive and care should be taken when using it.
Do n 6t te egpigmerd if you are not familiar with.

Return all chemicals and supplies to the proper location after use.

Clean glassware with water and laboratory detergenticaitco dry.

No experiment is complete until the laboratory is cleaned.




EXPERIME NT #1: DETERMINATION OF CHLORIDE

1.1AIM
To determine the chlorides concentrations present in given water sample.
1.2INTRODUCTION

Chlorides are widely distributed as salts of calcium, sodium and potassium in water and
wastewater. In potable water, thatg taste produced by chloride concentrations is variable and
dependent on the chemical composition of water. The major taste producing salts in water are
sodium chloride and calcium chloride. The salty taste is due to chloride anions and associated
cations in wate. Chlorides associated with sodium (Sodium Chloride) exert salty taste when its
concentration is more than 250 mgdhd this is the limit of chloride concentratiom public
water suppes On the other hand, a typical salty taste may be alesent if the water is having
very high chloride cocentration for example 1000 hg This is because the predominant cation
present in the water is not sodium but either calcium or magnesium may be present.

In many areas of the world where water suppliessaarce, sources containing as much
as 2000 mg/L are used for domestic purposes without the development of adverse effect, once
the human system becomes adapted to the water.

The measured chloride ions can be used to know salinity of different wateesoltoc
brackish water (or sea water or industrial brine solution), usisd to determine the tyyud
desalting of apparatus requiraddto control pumping of ground water from locations where
intrusion of seawater is a problem. It alstenferes withCOD determination.

1.3 PRINCIPLE

The amount of chloride present in water can be easily determined by titrating the given
water sample with silver nitrate solutiofsfter all the chloride has been precipitated as white
silver chloride, the first excess tifrant results in the formation of a silver chromate precipitate,
which signals the end point (1). The reactions are:

Ag’ + CI <> AgCl(s)
2A¢" + CrO, <> Ag,CrO,(s)

The end of titration is indicated by formation of red silver chromate from excess silver
nitrate.




1.4 Materials Required
1.4.1 Apparatus required 4 Burette _—
- 'L'II]Il .
1. Burette
2. Pipette
i ]
3. Conical flask U
4. Measuring cylinder
5. Funnel
Conical Flask
1.4.2 REAGENTS Pipette S
1. Silver nitrate Burette stand Measuring Cylinder
2. Potassium chromaiadicator Figure 1.15: Apparatus required for Chloride experiment

2.5PROCEDURE

1.
2.

w

o o

Take 20 mL of the sample in a clean 250mL conical flask

Adjust pH to be between (7.0 and 8.0) either veithpheric acid or sodium hudroxide
solution.

Add 1 mL of Potassium Chromate indicator to get light yellow color

Titrate the sample against silver nitrate solution until the color changes from yellow to
brick red. i.e., the end point.

Note the volume of i&ver nitrate added\(s).

Repeat the procedure fdistilled water and note the volume of silver nitratg)(V

*End point: Changing the color from yellow to brick red

Sitver Nitate
AgNOs (0.0282N)

20ml of sample
+1ml potassium Chromate

| L, | (K2CrO4) inadicator

Figure 1.16: Procedure of Chloride experiment




2.6 DATA SHEET

DETERMINATION OF CHLORDE DATA SHEET

DateTested:August 30,2010
TestedBy: CEM Class, Group A

ProjectName:CEM, NITTTR Lab

SampleNumber:BH1
SampleLocation:Per ungudi (Lat 1206 5766 31.74 & Long
SampleDescription:Surface water
TABULATION
SINo Volume of Burette Reading (mL) Volume of
. Sample (mL) Taitial Einal EDTA (mL)
I8 20 0 33 33
2. 20 0 33 33
Blank (B) 20 0 0.2 0.2
Specimen Caleulation:
Volume of Silver Nitvate for sample (V) = 3.3 mL
volume of Silver Nitrate for Blank (Vi) = 0.2 mL
Normality of EDTA = 0.0282 N
volume of Sample = 20.0 mL
Equivalent weight of Chlorine = 3545

Chlerides wmo/ L = (Ve Vr)* Nr.:w/«.a',ltl/} *=2545* 1000
~ LS

volume of sample taken

To convert the sample size from mi to L, multiply the result by 1,000 mL/L

Chlorides wma/ L = (3.3 - 0.2) X 0.0282 X 35.45 X 1000/20

= 155 mg/L




EXPERIMENT #2: DETERMINATION OF RESIDUAL CHLORINE

2.1AIM

To determine the amount of total residual chlorine present in the given sample of
chlorinated water by starch lodide method

2.2INTRODUCTION

Water chlorination is the process of adding chlorine as a ga$ ¢Clas sodium
hypochlorite solution (NaOClor solid calcium hypochlorite (Ca(OGlp water. This method is
used to kill certain bacteria and other microbes in tap water as chlorine is highly toxic. In
particular, chlorination is used to destroy or deactivate disgaskicing microorganism in ¢h
public water supplies and polluted water.

When chlorine is added to water, some of the chlorine reacts first with organic materials
and metals in the water and is not available for disinfection (this is called the chlorine demand of
the water). The remaing chlorine concentration after the chlorine demand is accounted for is
called total chlorine. Total chlorine is further divided into: 1) the amount of chlorine that has
reacted with nitrates and is unavailable for disinfection which is called combitethe and, 2)
the free chlorine, which is the chlorine available to inactivate dissmsg®ng organisms, and
thus a measure to determine the potability of water.

Residual chlorine is the amount of chlorine that remains in the water after a certain perio
or contact time.

2.3 PRINCIPLE

Chlorine will liberate free lodine from Potassium lodide solutioptat8.0 or lessThe
liberated lodine is titrated against standard sodium thiosulphatégSDé with starch as
indicator. This lodometric Method used fotal chlorine testing at levels above 1 mg4.Cl




2.4 Materials Required
2.4.1 Apparatus required

1.

2.4.2 REAGENTS

LA

o gk wn

—— Burette ’— \.\_\ _4
Burette \ S
Pipette
. Pipette
Conical flask " () Funnel
Spatula Spatula
Balance P
Funnel :
Conical Flask e
£ ooy
Burette stand Balance
Concentrated Acetic acid
Potassium lodide, K, crystal Figure 2.17:Apparatus required for Residualchlorine
Sodium Thiosulphateéd(025N) experiment

Starch solution

2.5PROCEDURE

1.

6.

*End point: Disappearance of blue color

Take 200ml of sample in an Erlenmey:
flask

Add 5ml of Acetic acid to bring pH (3.0 tc
4.0)

Add 1g of potassium iodide and mi
thoroughly. Yellowcoloris obtained

Titrate against standard sodium thiosulph:
soluion in the burette until a pale yellov
coloris obtained

Add 1ml of starch indicator and continue tt
titration till the bluecolor disappears.

Note down the volume (V1)

of T TH|EE

Sodium Thiosulphate

Maz5z202 (0.025N)

200ml of sample
+5ml of Acetic acid
T 1g of Ki
+1ml of starch indicator

Figure 2.18: Procedure for Residual chlorine

experiment




2.6 DATA SHEET

DETERMINATION OF RESIDUALCHLORINE DATA SHEET

DateTested:August 30, 2010

TestedBy: CEM Class, Group A

ProjectName:CEM, NITTTR Lab

SampleNumber:BH1

Samplelocation:Per ungudi (Lat 1206 5766 31.74 & Long

SampleDescription:Surface water

TABULATION
. Volume of
Volume of | Burette Reading (mL) T
Sample S . itrant
No o . : (mL)
(mL) Initial Final (N2:5:03
solntion nsed)
1. 200 0 14 14
2 200 0 1.3 13
3 200 0 1.3 13
Specimen Caleulation:
volume of Sodivm thiosulphate v, = 1.2 mlL
Normality of Sodium _moz,{q« hate N = 0.01 N
rolumme H{E:J mple vz = 200.0 ml
E-QL-‘.LU’HI,EA,_ welght f:,ff hlorine = 3545
Eecidual Chlpring = voluwme of Sodivm thipsulphate * N * 2545 * 1000
voluwe of sample taken
To convert the sample size from mL to L, m.ul.ti'pltj the result by 1,000 mL/L
residunl Chlorine (mg/L) = 1.2 x 0.01 x 35.45 x 1000/200 = 2,2 mg/L




EXPERIMENT #3: DETERMINATION OF TOTAL HARDNESS

3.1AIM
To determinghe hardness of the given sample by EDTA Titrimetric method
3.2INTRODUCTION

Hard water is water that has high mineral content (in contrast with "soft yvé&edling
of hot water pipes,ba@lr s and ot her household appliances
excessive consumption of soap used for cleaning. Hard water is not seriously harmful to human
healthits useful to growth of children due to the presence of caleindhnagnesium is an
essential nutrient for plants

Total hardness is determined by the multivalent cations' concentrations present in water.
The most common cations present in hard water aré Mgl C4".

Total hardness is defined as the sum of the calcium and magnesiugntcations, both
expressed as calcium carbonate in mg/L

when hard water is heated, Cwns react wittbicarbonateHICO3') ions to form
insoluble calcium carbonate (CaCO3) ¢atonl). This precipitateknown asscale coats the
vessels in which the water is heated, producing the mineral deposits arogking dishes.
(Equation 2 presents magnesium hardness.

Ce ™ (ag)+ 2HCQ)' (st CaCQg+ COy ag+ H2Oy  Eq. 1

Mg*'(ag) + 20H@g) £ Mg(OH)zs) Eq. 2

3.3 PRINCIPLE

In alkaline conductionEthylenediaminetetraacetic acid (abbreviated EDiéscts with
Ca and Mg to form a soluble chelated compléxa small amount of dye such as Eriochrome
black T (abbreviated BT) is added to amaqueous solution containing small calcium and
magnesium ions at@H of a 10+0.50the solution become wine re&hen EDTAIs added as a
titrant, C&* andMg?* divalent ions getomplexesesulting in a sharp change from wiredl to
blue which indicates ergoint of the titration.




3.4 Materials Required =ﬂ=ﬁ -

3.4.1 Apparatus required [
r+—— Burette
1. Burette s Funnel ;
2. Pipette .
3. Conical flask in
4. Measuring cylider =U
5. Funnel
Conical Flask
2.4.2 REAGENTS . &=
46— Pipette . .
1. EBT (Erichrome Black T) indicator Burette stand Measuring Cylinder
2. Ammonia buffer solution . :
3 EpTA(Ethernediaminetetraacetic Figure 3.19: Appara'éuxsp;er?nlqjgﬁtd for Total hardness
acid
3.5PROCEDURE
1. Pipette 20mL of water sample and transfer it to a clean 250mL conical flask.
2. Add 2mL of Ammonia buffer solution to ¢hwater sample so that the pH will be
maintained between (9 and 10).
3. Add few drops of EBT indicator to the
conical flask and the sample turns to wir i EDTA (0.02N)
red in color. ¥
4. Before starting the titration rinse th F
burette with few mL of EDTA. Fill the H
burette with 0.02M EDTA solution and ]:Iﬁ
adjust to zero then fix it in burette stand. 9 @%.i
5. Titrate the sample against the EDT ]
solution in the burette till all calcium an g
magnesium ions present in the samj
reacts with the EDTA. The appearance
blue color indicates that alCa & Mg ions 20ml of sample
are complexeswith EDTA and forms a +2ml of buffer soltion
metal EDTA complex i.e., the end point ¢ | L | + 2drop of EBT indicator
the titration. ' '
6. Note down the burette reading  Figure 3.20: Procedure of Total hardness experimer

*End point: Changing color from wine red

to blue




2.6 DATA SHEET

DETERMINATION OF Total Hardnes®ATA SHEET

DateTestal: August 30, 2010

TestedBy: CEM Class, Group A

ProjectName:CEM, NITTTR Lab

SampleNumber:BH1
Samplelocation:Per ungudi (Lat 126 5766 31.74 &
SampleDescription:Surface water
SIN Volume of Burette Readmg (mL) Volume of
=% | Sample (mL) Initial Final EDTA (mL)
1. 20 0 10.1 10.1
2. 20 0 10 10
3. 20 0 10 10
Specimen Caleulation:
volume of EDTA = /0 wmlL
Normality of EDTA =p.02 N
Volume of Sample = 20.0 m.L
Equivalent welght of cacos = 50
Total Hardwess = volume of EDTA* N * 50 * 1000

Volumee of sfmaple tiken

To comvert the sample size from ml to L. multiply

caleluw Hardwess as Cacos equivalent (mg/L) =0 x 0

the result bH 1,000 mL/L

500 ma/L as CACOs equivalent

Long




EXPERIMENT #4: DETERMINATION OF CALCIUM HARDNE SS

4.1 AIM
To determinghe calciumhardness of the given sample by EDTA Titrimetric method
4.2INTRODUCTION

Water hardness is an expression for the sum of the calcium and magnesium cations
concentration in a water sample. Calcium hardness is the estintdithardness due to calcium
in water.

The presence of calcium in water results from deposits of lime stone, gypsum etc.

Calcium is one of the principal cations involved in water hardness. These cations form
insoluble salts with soap and decrease thenclgeeffectiveness of soap.

4.3 PRINCIPLE

The quantity of calcium in watevill be determined by titratinghe water sample with a
standardEthylenediaminetetraacetic acid (abbrevidE€&dlr A) of known volume and conc.

An indicator, ammonium purpurate whi combines only with calcium is usethe
indicator imparts a pink color to the solution while there are calcium and magnesium ions that
have notcomplexeswith EDTA. Once the endpoint has been reached and there is no more
uncomplexed Ca or Mg, the solori will turn to purple color.

4.4 Materials Required
4.4.1 Apparatus required \

1. Burette —— Burette

Pipette i Funnel T
Conical flask
Measuring cylinder Ly

a e

I
Ay

Funnel Spanila

4.4.2 REAGENTS Conical Flask
Pipette &
1. Ammonium Purpurate indicator Measuring Cylinder

2. Sodium hydroxide Burette stand

3. EDTA (Ethylenediaminetetraacetic afid Figure 4.21: Apparatus required for calcium
hardness experiment

10




4.5 PROCEDURE

6.

Pipette 20mL of water sample and transfer it to a clean 250mL conical flask.

Add 2mL of Sodium hydroxide solution to the water sample so that the pH will be
maintained between 12 and 13.

Add few drops of Ammonium Purpurate indicator to the conical flask lren@ample
turns into pink color. This color change is due to the calcium and magnesium contents
present in water.

Before starting the titration rinse the burette with few mL of EDTA. Fill the burette
with 0.02M EDTA solution and adjust to zero then fixiburette stand.

Titrate the water sample against the EDTA solution in the burette till all calcium and
magnesium ions present in the sample reacts with the EDTA to form a metal EDTA
complex by changing the color of the sample to purple. i.e., the end poi

Note down the burette reading

*End point: Changing color from pink red to purple

1 EDTA (0.02N)
[

20ml of sample
+2ml of sodium hydroxide

| | + pinch of ammonium
purpurate indicator

Figure 4.22: Procedure of calcium hardness experimel

11




4.6 DATA SHEET

DETERMINATION OF Calcium HardnesBATA SHEET

DateTested:August 30, 2010

TestedBy: CEM Class, Group A

ProjectName:CEM, NITTTR Lab

SampleNumber:BH1

Samplelocation:Per ungudi (Lat 1206 5766 31.74 & Long

SampleDescription:Surface water

S No. Volume of Burette Reading (mL) Volume of
Sample (mL) Tritial Final EDTA (mL)

1. 20 0 56 5.6

2. 20 0 57 57

3. 20 0 3.7 57

Speclmen Caloulation.:

voluwme o{ EDT 4
.x'o-rr.a_&r.',.',tg of EDTA

Il
%)
s
IN]
7z

voluwme of Sample = 20.0 mlL
Equivalent welght of CaCcos = 50
calelum Hardness =  Voluwwme of EDTA* N * 50 * 1000

voluwe of sample taken

To convert the sawple size from ml to L, multiply the vesult by 1.000 ml/L

Caleivm Hardwess s CaCOs equivialent (g/L) = 5F x 0.02 X 50 x 1000/20

285 mg/L as Cacos equivalent

caleivm Present bn the sawple = ca hardiness bn oL as Cacos* wolecular welaht of C.a

meolecular weight of Calciuwne carbonate

Total Hardness = 00 mg/L as CaCOs equivalent
Magnesivm Hardness = Total Hardness - Calcim Hardness
= 500 - 285 = 215 mg/l as Cacos equivalent

. -
naplécular welaht o Ca

Magnesium Present in the sample = Mahavdness i wa/L as cocos
mipleculay weig it of caleiuwe carbpwnate

_ +2
= @%ﬁﬂﬂ:s‘i.e mg/ | as Mg

12




EXPERIMENTS #5: DETERMINATION OF ALKALINITY

51AIM:
To determine phenolphthalein alkalinity and total alkalinity of given watapka
5.2 INTRODUCTION:

Alkalinity is a measure of the capability of water to absoflbdrs or to neutralizedacid
(ANC) without significant change of pH. In other words, alkalinity is a measure of the acid
bufferingcapacity of water

The ability of n&aural water to act as a buffer is controlled in part by the amount of
calcium and carbonate ions in solutievater that comes in contact with limestone will contain
high levels of bottCa? andCO;® ions and havelevated hardness and alkalinity, soytree
expressed as mg/l as CagO

Alkalinity of a sample of water is due to the presence of (ijdroxide ion),HCO;s'
(bicarbonate ion) and G& (carbonate ion) or the mixture of two ions presentvater. The
possibility of OH and HCQ' ions togethers not possible since they combitvgether to form
COs;? ions They arebehavingas a basis sdeterminedby titration with strong acid. Neetvo
steps to find Totahlkalinity (T alkalinity), the first endpoint determine (Talkalinity) and (T
alkalinity) can be founded after the second end point Table 5.1 represenrCtmelBnation of P
and Talkalinity.

Table 51: Combination of P and T alkalinity

Valueof Pand T OH Alkallggy;fue to HCO;
P=0 0 0 T=283
P<12T 0 2P =10 T-2P =73
P=1T 0 2P =10 0
P>1T 2P-T=-73 2P-T=-73 0
P=T T=283 0 0

The determination of alkalinity of water is necessary for controllingdinesbd n
important for fish and aquatic life because it protects or buffers against rapid pH claghes.
alkalinity levels in surface waters will buffer acid rain and other acid wastes and prevent pH
changes that are harmful to aquatic life.

and

13
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5.3 PRINCIPLE

The alkalinity of water can be determined by titrating the water sample with Sulphuric
acid of known values of pH, volume and concentrations. Based on stoichiometry of the reaction
and number of moles of Sulphuric acid needed to reach the ent] f®@ concentration of

alkalinity in water is calculated.

For the pH more than 8.8eed two step of titration firstly lowering pH to 8.3 using
phenolphthalein indicator theplor changes tgink color, This pinkcoloris due to presence of
hydroxyl ions Titrate with sulphuric aciduntil pink color disappears (i.e. OH ions are
neutralizedl This is thel® end point (P alkalinity ). Then Lowering pH to 4.5 using med
indicator, the presence of GOand HCQ ions in the solution changes thelor to blue. While
adding sulphuric acid, the color changesed, this color change indicates that all the of:£0O
and HCQ ions has been neutralized. This is #i%end point.

The followingreactiors areoccurringduring titration;

pH range above 8.3
OH +H Kk HO
CO” + H'k HCOy
pH range between 8.3 and 4.5
HCO; + H' Kk H,COs
5.4 Materials Required
5.4.1 Apparatus required

1. Burette

2. Pipette

3. Conical flask

4. Measuring cylinder

5.4.2 REAGENTS

1. Standard sulphuric acid
2. Phenolphthalein
3. Mixed Indicator

Burette stand

—— Burette
Conical Flask |
ol .
Pipette =
Measuring Cylinder

Figure 5.23: Apparatus required for Alkalinity experiment

14




5.5PROCEDURE

no

*First End point: Disappear of pink color

*Second Ed point: Changing color from Blue to Red

Rinse the burette with 0.02N Sulphuric acigbid, and discard the solution.

Fill the burette with 0.02N sulphuric acid and adjust it to zero.

Using a measuring cylinder exactly measure 100 mL of sample and pour it into a 250
mL of conicalflask. Pipette100mL of water sample and transfer it to a clean 250mL
conical flask.

Add few drops of phenolphthalein indicator to the contents of conical flaskcolbe

of the solution will turn to pink. Thisolor change is due to alkalinity of hydroxyl
ionsin the water sample.

Titrate it against 0.02N sulphuric acid till the pink color disappears. This indicates
that all the hydroxyl ions are removed from the water sample. Note down the titter
value (V1). The value of titration is 0.5mL .This value is ugedalculating the
phenolphthalein alkalinity.

To the same solution in the conical flask add few drops of mixed indicatocoldre

of the solution turns to blue. Thimlor change is due to GO & HCO? ions in water
sample.

. Continue the titration frorthe point where stopped for the phenolphthalein alkalinity.

Titrate till the solution becomes red. The entire volume (V2) of sulphuric acid is
noted down and it is accountable in calculating the total alkalinity.

Sulpheric Acid
H2504(0.02N)

g

100ml of sample
+2 drops of phph
indicator

L =»Titrate

+ 2drps of MI

=»Titrate

Figure 5.24: Procedure of Alkalinity experiment

15




4.6 DATA SHEET

DETERMINATION OF Calcium HardnesBATA SHEET

DateTested:August 30, 2010

TestedBy: CEM Class, Group A

ProjectName:CEM, NITTTR Lab

SampleNumber:BH1

Samplelocation:Pe ungudi (Lat 1206 5766 31.74 & Long

SampleDescription:Surface water

SIN Volume of Burette Reading (mL) Volume of
e Sample (mL) Tnitial Final Sulphuric acid (mL)
4. 100 0 0.6 0.6
5. 100 0 0.5 0.5
6. 100 0 0.5 0.5

Sjpggimﬁw Caleulation:

T - - — y

volume o Sulphuric Actd = 0.5 ml.

1 : | W ] — -

.“ai’)flv’;'..'?.!,btl_q o7 Sulphiric Acld 002 M
Fem o _

voluwe oT Sample = 50 nl

Equivalent weight of Cacos = 1000

Phenolphthaleln f*qi,naa'.mitl,q = (voluwme of HaS0s (1) * Mormality * 50 * 1000)

Volume of sample taken

cownavert the sample sl el tp L nmLtipLH the result bH 1,000 wml/L to convert the sam]:sl.r, size
frpm il tp L

A

Adllalinity s CalCs equ_iuf/‘.',iwt (ke /L) 0.5 X 0.02 X 50 X 1000/100
o) bl

= 5mg/L as CaCoOs equivalent

16




Total Alka Li,m,itg :

S No. Volume of Burette Reading (mL) Volume of
Sample (mL) Tnitial Final Sulphurnc acid (mL)
1 100 0 85 85
2 100 0 83 8.3
3 100 0 83 83

Spectmen. Caloulation:

volume of Sulphuric Acid = 8.2 mlL
Normality of Sulphuric Acid = 0.02 N
volume of Sawmple = 50 mL
Equivalent weight of Cacos = 1000
Total Alkalinity = (voluwme of HaSO. (v1)* Norwality * 50 * 1000)
ot !

Voluwe of sawple taken

wert the sameple sl e ml o L, waudtiply the result by 1,000 wl/L to convert the sample size
fmm il tp L

Allkalinity as cacos equivalent (mg/L) = £.3 x 0.02 x 50 X 1000/100
T Alkalinity = 23 wmg/L as CACO= equivalent
P Alkalinity = 5 mg/[ as CaCo3 equivalent

P <1/2T Then,
Allalinity due OH- =0

Alkalinity due CO=" = 2P = 10 mg/|
Alkalinity due HCO3 = T-2P = 73 myg/|
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EXPERIMENT #6: DETERMINATION OF ACIDITY

6.1 AIM
To determinanineraland totalacidity of given water sample
6.2 INTRODUCTION

Acidity is a measure of the capacdf water toneutralizebasesAcidity of water is its
guantitative capacity to react wittsirong base to a designated. gtdidity may be caused by
mineral acids such as sulfuric acid or hydrochloric acid atiggolved carbon dioxide

Usually dissolvd carbon dioxide (COZ2) is the major acidic component present in the
unpolluted surface watersothe water samplshould be collected within a felours of the time
of analysis.

Mineral acidity : It is measured by titration to a pH of about 3.5, the mettange end
point (also known as methyl orange acidity).

Total acidity: Titration of a sample to thghenolphthalein end point of pH 8.3 measures
mineral acidity plus acidity due to weak acittgys this is called as total acidityr(
phenolphthaleimcidity).

Aquatic life is affected by high water acidity. The organisms present are prone to death
with low pH of water. High acidity water is not used for construction purpesesciallyin
reinforced concrete construction due to the corrosive natunglofacidity water. Water
containing mineral acidity is not fit for drinking purposes.

6.3 PRINCIPLE

The acidity of wate can be determined by titration tfe water sample witlsodium
hydroxide of known values of pH, volume and concentrations. Basedt@nhiometry of the
reaction and number of moles of Sulphuric acid needed to reach the end point, the concentratior
of alkalinity in water is calculated.

The color change of phenolphthalein indicator is close to pH 8.3 at 25°C corresponds to
stoichiometic neutralizatiorof carbonic acid to bicarbonate.

18




| | Itj
6.4 Materials Required : \'i 5
6.4.1 Apparatus required h
-—— Burette
1. Bgrette L Funnel
2. Pipette
3. Conical flask 1
4. Measuring cylinder T Y
EL'I Spatula
6.4.2 REAGENTS k Conical Flask
Pipette
1. Sodium hydroxide s k" = .
2. Phenolphthalein indicator Burette stand Measuring Cylinder
3. Methyl orange indicator Figure 6.25: Apparatus required for Acidity experiment
6.5 PROCEDURE ~
1. Rinse the burette with 0.02N sodiur H Sodium Hydroxide
hydroxide and then discard the solution r| NaOH (0.02N)
2. Fill the burette with 0.02N sodiun H
hydroxide and adjust the burette. i
3. A sample sizedoes not exceed 20mL oof T—{ i ﬁ
the titrant. For highly concentrate F
samples, dilute the sample. Usualigke g
100 mL of a given sample in a conici T
flask using pipette.
4. Add few drops of methyl orange 100ml of sample
indicator in the conical flask. *+2 drops of Methyle Orange
5. The color changes to orange. Now titrat indicator
. . 3 =>Titrate
the sample against the 0.02N sodit | + 2drps of phph
hydromde solution until the orangmlor ~=Titrate
faints.
for titration 0.4mL. This volume is used for calculating the mineral acidity.
7. To the same solution in the conical flask add few drops of phenolphthalein indicator.
8. Continue the titration, until theolor changes to fainpink color.
9. Note down the total volume (V2) consumed for titration. This volume is used for
calculating the total acidity.
*First End point: Changing color from Orange to yellow
*Second Ed point: Changing color to Pink
19




6.6 DATA SHEET

DETERMINATION OF Calcium Hardnes®ATA SHEET

DateTested:August 30, 2010 TestedBy: CEM Class, Group A

ProjectName:CEM, NITTTR Lab SampleNumber:BH1 SampleLocation: Perungudi
(Lat 126 57060 31. 7Sam@eDdsaiptign:S@facé iated 6 8. 8 2)

Table - Mineral Acloitig:
SIN Volume of Burette Reading (mL) Volume of
e Sample (mL) Tminial Final NaOH (mL)
4. 100 0 0.5 0.3
3. 100 0 0.4 0.4
6. 100 0 0.4 04
Table - Toetal Aclditig:
S1No Volume of Burette Reading (mL) Volume of
o Sample (mL) Initial Final NaOH (mL)
1. 100 0 22 22
2. 100 0 23 23
3. 100 0 23 23

Model calewlation:

voluowe of MaoH for Mineral Acldityy (Vi) = 0.5 mall
i L] L

o - e ; o
volie oT NaoH tor Total A;:,:Gh.tl,q (W=) = 2.2 m.lL
. - . . - _
Normality of Sulphuric Aol = 0.02 M
= , _ .
Volume oT Sample = 100.0 vl
Equivalent welght of cacos = 50
Mineral Acldityy = volwwe of MacH (i) * N * 50 * 1000

i i~ ¥
Volag oT sfkaple thken
— S

0.4 x 0.02 X 50 x 1000/100 = 4 m@f{_._ as Catos EQMEVRLEW*:

To convert the sample size from mb to L, multiply the result by 1,000 mL/L

Total Acidity = wVoluwe of NaoH (v=) * N * 50 * 1000
L

volume of sample taken

= 22X 002X 50 x1000/100

= 2= mg/L as Cacos aquivaLewt
To convert the sample size from ml to L, multiply the result by 1,000 mL/L
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EXPERIMENT #7: DETERMINATION OF CONDUCTIVITY

7.1 AIM
To determinghe conductivity of givenvater sample
7.2INTRODUCTION

Conductivity of a substance is the ability or power to conduttaosnit heat, elecicity
or s o u nwhén.an eleatical potential difference iplaced across a conductor, its movable
charges flow, giving rise to an electaarrent. This property is called conductivity.

The electrical conductivitfG) can be expressed as mhos (Reciprocal of ohms) or as
Siemeng(S). Thei nver se of resistivity (R)RFEIthenet er
G=1/R=I/V.

In most water, the conductivity is very low, 8tS or ¢ Sare used as units for water
conductivity. The wateBuitable for irrigationhasconductivityof 2 mStm. The conductivity of
a solution is proportional to its ion concentratsuth as chloride, sodium and ammonium.

In coastal regions, conductivity dacan be used to decide the extent of intrusion of sea
water into ground wateiis useful in determining the suitability of water and wastewater for
disposal on landSuitable for irrigationhave2 mS/cm.The total dissolved solids are abd@o
of the canductivity

7.3 PRINCIPLE

Conductivity is measured with a probe and a meter. A voltage is applied between the two
electrodes in the probe immersed in the sample water. Resistancevedténeauss drop in
voltage The meter converts the probe measurdnb@micro mhos per centimeter and displays
the result for the user.

7.4 Materials Required
7.4.1 Apparatus required

1. Conductivity Meter with probe
2. Measuring cylinder

3. Beaker Conductivity meter with probe oy
7.4.2 REAGENTS Measuring Cvlinder

) _ Figure 7.1: Apparatus of Conductivity experiment
1. Potassium Chloride

2. Distilled Water
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7.5PROCEDURE

1. Calibration ofConductivity Meterby takes0.1N Potassium Chloride in a beaker. Switch
on the magnetic stirrer and place the beaker on the stirrer. Insert the magnetic bead in the
beaker. Place the electrode inside the solution. Select the calibration button angusing u
and down keyadjuststhe conductivity of the 0.1N potassium chloride solution to 14.12
mScm at 36C. Now the meter is ready for the measurement of samples.

2. Rinse the electrod®tally with deionizedwater and wipe with a tissue paparefully.

3. Measure200mL of water sample and transfer it to a beaker and place it on the magnetic
stirrer.

4. Dip the electrode into the sample solution taken in a beaker and wait for a steady reading.
Make sure that the instrument is giving stable reading.

5. Note down the readg in the display directly, which is expressed in millisiemens.

Switch on the Conductivity meter
(Atleast 30 min before the test)

Prepare 0.1 N
potassium chloride
solution

Lo

Calibrate the conductivity meter
to 14.12 mhaos using the
standard solution of 0.1 KCI
by adjusting the
calibration knob

Read the conductivity meter
by inserting the sample

Figure 7.2: Procedure of Conductivity experiment

Result:-

The cpwdu-zti,uitﬂ of the given sample 1 = _249.54 o ( Swrface water)

The conductivity of the givew sample 2 = 102.22 uuhp ( Ground water)

The conductivity of the glvew sample 2 = 44,264 pmhp  ( Sea water) 22




EXPERIMENT #8: DETERMINATION OF TURBIDITY

8.1 AIM
To determingheturbidity of the givenwater sample
8.2INTRODUCTION

Turbidity is the cloudiness of a solution and it is a qualitafiwgbidity often indicates
the presence of dispersed and suspended solids like clay, organic matter, silt, algae and othe
microorganisms.

Turbidity is caused by suspended materials which absorb and scatter light. These
colloidal and finely dispersed turliig-causing materials do not settle and are difficult to remove
by sedimentation.

Measurement of turbidity in settled water prior to filtration is useful in ahgain faulty
filter operation useful to determine the optimum dosage of coagulants to dogaestic and
industrial wastewater@nd itis used to evaluate the performance of water treatment plants.

8.3 PRINCIPLE

The turbidity of the sample is thus measured from the amount of light scattered by the
sample The turbidity of the sample is measureding the Turbidy meter which is a
nephelometric instrument that senses the quantity ofleftecting particles in water.

A beam of light is focused and passed through the sasopléon (suspended particles)
directly and the amount of scatterediedion is measured generally at 90° angle and displays the
results in NTU(NephelometricTurbidity Units. The higher the intensity of scattered light the
higher is the turbidity

90° Detector

— —

89 B B8

1 ’ ’ 4

Light Source
(Tungsten Filament Loop
LED or Laser Source) Lens

- T T T e—
TR B s

Sample Cell

Figure 8.1: Schematic view of a Nephelometric instrument.
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8.4 Materials Required

8.4.1 Apparatus required

‘ ///
?L

1. Turbidity Meter

2. Sample cells Sample cells  \ash Bottle  Tissue Papers
3. Wash Bottle
4. Tissue Papers Turbidity Meter

8.4.2 REAGENTS Figure 8.2: Apparatus for Turbidity experiment

1. Distilled Water
2. Samples with known conductivity value 0.0, 20, 100, 400 NTU

8.5PROCEDURE

8.5.1Calibration:

1.
2.

w

Press APOWERO to turn on the meter, and
Gently and slowly imert the calibration solution bottles five times but do not shake the
bottles as air bubbles can affect the readings. If there is suspended material in the
solution, please shake the bottles for 10seconds, and wait for 5minutes before calibration.
Pressad h &€ALb it o enter calibration mode.
After entering calibrat0.00NTUmnoad®AL 1d.h eP Idd cs
the CAL 1 standard solution into the sample well, and:
a.press AREADO for calibration, and the
b. Pressi DOWN ARROW/ STO0O to skip CAL 1calib
c. After The di spR0@WNTUri h@GA2di.en show 0
Repeat the above steps to calibrate (or skip) CAL 2 ~ CAL 4.
After CAL 4, the display wil!/l show ASAO
measuremermode.
Check corresponding numbers at the lower left of the display (calibration status indicator)
to see which calibrations are done correctly.
If any of the calibration fails, the corresponding number icons will be flashing. For
exampl e, i & @lashing ib@AL Wis hot corbpleted correctly or the standard
solution is out of range.

8.5.2Measurement:

1.
2.
3.

Fill the sample solution into the glass bottle.
Place the bottle into the sample well.
Press AREADO and wait forngaround 10 seco
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Calibrate the turbidity meter

Calibrate the turbidity meter to 20NTU using
ks h bidi to 0 NTU using disstilled water the standard solution
Switch on the Turbidity meter @ and by adjusting the @ by adjusting the
(Atleast 30 min before the test) calibration knob l calibration knob
] -
Disstilled 20NTU
P water
Calibrate the turbidity meter Calibrate the turbidity meter
to 800 NTU using to 100 NTU using
the standard solution the standard solution
" by adjusting the by adjusting the
Read the Turbi

% € Turbidity metsy calibration knob calibration knob

by inserting the sample

Figure 8.3: Procedure of Conductivity experiment

Resulbt:-
The turbidity of the given sample 1 = 2.0 NTU
The turbidity of the given sample 2 = 2.3 NTU

The turbidity of the given sample 3 = 44 NTU
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EXPERIMENT #9: DETERMINATION OF TOTAL SOLID

9.1 AIM
To determine the total solids in the given water sample.
9.2INTRODUCTION

Total Solids is the term applied to the material residue left in the vessetadimuramn
of a samfe, TS measuredhe combination of total dissolved solids and total suspended.solids

The term fAsolidsodo is generally wused when

dissolved in water or wastewater that can be physically isolated either thfiticegion or
through evaporatiorMeasurement of Solids can be made in different water samples (industrial,
domesticand drinking water) and it is defined as residue upon evaporation of free water.

Total solids measurement®me from runoff from construction, agricultal practices,
logging activities, sewage treatment plant discharges, and other sources.

-

High levels of total solids will reduce the clarity ¢ .
the water. Thisdecreases the amount of sunlight able
penetrate the water, thereby decreasingpth@osyntletic « Can be harmful to aquatic organisms
rate. Reduced clarity also makes the water less aestheti
pleasing. When the water @oudy, sunlight will warm it
more efficiently because the suspended particles in
water absorb the sunlight which, in turmarms the » Decrease photosynthetic rate
surrounding water. Thikeads to otheproblems associate(| s Increase water temperature
with increased temperature levels.

» Reduce water clarity

» Aesthetically unpleasing

9.3 PRINCIPLE

The sample is evaporated in a weighed dish on a steam bath and is dried to a constant mass in an
oven either at 16305°C or 179181°C. Total solids/residue is calculdtieom increase in mass.

9.4 Materials Required

9.4.1 Apparatus required

1. Evaporating Dish A —

2. Drying Oven Analytical Balance
3. Desiccators o
4. Analytical Balance y >
5. Dish Tongs =)
-

Dessicator Evaporating dish

Dish Tongs
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9.5PROCEDURE

1.

a o

Take a clean porcelain dish which has been washed and dried in a hot air oven at
105°C for one aur.

Weigh the empty evaporating dish in a
Using pipette transfer 75mL of unfiltered sample in the porcelain dish.

Switch on the oven and allowed to reach 105°C.

Place the evaporating dishn the hot air oven for o 2 hours to eliminate
necessity of checking for constant mass.

Cool the container in a desiccatorthe room temperaturd dessicator will keep

the samples from absorbing any water from the air that would increase their mass.
Weigh the dish as soon #shas cooledo avoid absorption of moisturé.et 6 s
denote as (W1)

Figure 9.2 Procedure of Conductivity experiment 27
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