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EXPERIMENT No. # /1

“TO DETERMINE THE ALKALINITY OF WATER”
ALKALINITY:

The measure of buffering capacity of water.
OR

Alkalinity is a measure of the ability of a solution to neutralize acid without

changing the pH. The term acid neutralization capacity is some times also used
(ANC).

BUFFER SOLUTIONS:

Buffer solutions are the solutions which resist change in their pH.

REASONS FOR ALKALINITY:

The alkalinity of natural waters is due to the presence of salts of weak acids, weak
or strong bases may also contribute. The bicarbonates represent the major form of alkalinity. Few
organic salts may also contribute towards the alkalinity of the fresh waters. The salts of weak
acids like acetic acid, propionic acid would also contribute towards the alkalinity. All these
substances acts as buffers to resist the change in pH.

MAJOR CONTRIBUTOR TOWARDS ALKALINITY:

Alkalinity of water is due to the presence of one or more of a number of ions.
These ions include hydroxides, carbonates and bicarbonates, Hydroxide ions are always present
in water, even if the concentration is extremely small. However, significant concentrations of
hydroxides are unusual in natural water supplies, but may be present after certain types of
treatment. Small amounts of carbonates are found in natural water supplies in certain scctions of
the country, rarely exceeding 3 or 4 In most natural water bodies the buffering system is
carbonate-bicarbonate. The presence of calcium carbonate or other compounds such as
magnesium carbonate contribute carbonate ions to the buffering system. Alkalinity is often
related to hardness because the main source of alkalinity is usually from carbonate rocks
(limestone) which are mostly CaCO;. If CaCO, actually accounts for most of the alkalinity,
hardness in CaCO, is equal to alkalinity. Since hard water contains metal carbonates (mostly
CaCOQ,) it is high in alkalinity. Conversely, unless carbonate is associated with sodium or
potassium which don't contribute to hardness, soft water usually has low alkalinity and little
buffering capacity. So, generally, soft water is much more susceptible to fluctuations in pl from
acid rains or acid contamination. Phosphates and silicates are rarely found in natural supplics in
concentrations significant in the home. Compounds containing these ions may be used in a
variety of water treatment processes. Moderate conc_eqtrations of alkalinity arc desirable in most
water supplies to balance the corrosive effects of aCId}ty. However, excessive quantities cause a
number of problems. These ions are, of course, free in the water, but have their counterpart in
cations such as calcium, magnesium and sodium or potassium.
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ters ability to resist the effect of acid rain.

METHOD OF DETERMINING ALKALINITY:

METHODOLOGY:

Alkalinity is an electrometric measurement which is performed by the computer aided

titrimeter (CAT) and the pH electrode. A potentiometric titration is taken to an end-point reading
of pH 4.5. The amount of acid required to reach a pH of 4.5 is expressed in milliliters. The
calcium ions (CO,) neutralize the acid in this reaction, and show the buffering capacity of the

sample. From the amount of acid used, a calculation will indicate the amount of carbonate (CO5)

involved in the reaction. This then is expressed as mg of CaCO3/L even though actually part of
‘ the alkalinity may be contributed by ~ MgCO, , Na,CO3 or K,CO,. Alkalinity is reported in
qyy>  terms of CaCO; equivalent)For samples where pH is above 8.3 the titration is made in two steps

in_first step the titration is conducted until pH is lowered to 8.2. The point at which

o} Nl p p
w‘-\f"l}“ phenolphthalein indicator turns from pink to colourless. @he second phase of the titration is (onve-ror

of

]

conducted until pH is lowered to methyl orange endpoint, When the pH of titration is reaches of brcasbonafes
—%(Wlpuwlcao;j

4.5.

INFERFERENCES:

REAGENTS: 0

Methyl orange indicator i {7
il
Phenolphthalein indicator albeliv] y

Sodium thiosulphate 0.IN (i septdued chbrie i prood)
PROCEDURE:

Chlorides (The are removed by adding Na,S,0, (0.1N)

5 T

— } l/

Standard sulfuric acid 0.02N &

thwl'y

9)7();(»’ 1t

o
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(A) PHENOLPHTHALEIN ALKALINITY

1. Take 50m1 sample.
2. Add 2-3 drops of phenolphthalein in a titration flask if pink colour present.

3. Titrate over a white surface with 0.02N H,SO, to a colourless endpoint.

(B) METHYL ORANGE ALKALINITY

below:

L. In the same flask add 2-3 drops of methyl orange indicator.

2, Titrate with O.02N H,SO, until the colour changes to orange.
3. Take at least three readings for A and B and calculate the alkalinity by the formula given
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Alkalinity (mg/l) = (A x N x 50000)/ (ml of sample)

Where,
A = Volume of Titrant used

N = Normality of Acid (0.02) or N/50 H,SO,
Ml of sample used = 50 ml

ALKALINITY READINGS:
Total Alkalinity = Phenolphthalein alkalinity + Methylorange alkalinity

READINGS:

SAMPLE 1 (LAB PREPARED SAMPLE)
I* Reading= 20 md
2" Reading=20-Smf

3% Reading= 92 .. A
Average = 20-973

Phenolphthalein Alkalinity = (A x N x 50 x 1000)/ (ml of sample)
Phenolphthalein Alkalinity = (243 x 0.02 x 50000)/50
Phenolphthalein Alkalinity =416-6 mg/l

SAMPLE 2 (LAB PREPARED SAMPLE)
PHENOLPHTHALEIN ALKALINITY
1** Reading =17+ %I
2" Reading= /3 +II-
3" Reading =/32+ /0
Phenolphthalein Average= 12-97
Phenolphthalein Alkalinity = (A x N x 50000)/ (ml of sample)
Phenolphthalein Alkalinity = (/2-7x 0.02 x 50000)/50
Phenolphthalein Alkalinity =2¢44 mg/l

(Phenolphthalein alkalinity + Methylorange alkalinity)

(Phenolphthalein alkalinity + Methylorange alkalinity)

(Phenolphthalein alkalinity + Mcthylorange alkalinity)

METHYLORANGE ALKALINITY
1% Reading= -/ m{
2™ Reading= /- wl
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3" Reading = 10 m L
Average= 9.73n4
Phenolphthalein Alkalinity = (A x N x 50000)/ (ml of sample)
Phenolphthalein Alkalinity = (4.72 x 0.02 x 50000)/50
Phenolphthalein Alkalinity =/9%-6 mg/l
TOTAL ALKALINITY
Total Alkalinity = Phenolphthalein alkalinity + Methylorange alkalinity
Total Alkalinity = 2 52-4 + /94-6
Total Alkalinity =4 4 mg/l
SAMPLE 3 (LAB PREPARED SAMPLE)
1* Reading= /4 wd
2™ Reading= 41§ m4
39 Reading= /Y- ?mA
Average = /4+2 L
Phenolphthalein Alkalinity = (A x N x 50000)/ (ml of sample)
Phenolphthalein Alkalinity = (4-27x 0.02 x 50000)/50
Phenolphthalein Alkalinity =7 37 mg/1

2
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Questions:

1) Why alkalinity is measured as CaCO; Eq?
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_. 2) Write applications of alkalinity measurement? ‘ , , /
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3) Why alkailinty is know as buffering capacity of water? /%45 oo -
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4) What is the importance of alkalinity in chemical coagulation? y 2 g
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5) Write down application of alkalinity data in water softening.
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HARDNESS

TITLE

m Hardness, Magnesium Hardness of different water

To determine the total Hardness, Calciu . '
samples by EDTA (Ethyle Diamine Tetra Acetic Acid) Method.

Hard Water &
ther then it 1S soft water. But if it precipitatcs and docs

The water is applied to s02p; if it gives lathe
r. Mineral deposits on cooking dishe

r then it is hard wate
ater from the municipal water supply-
pecially ca®, Mg”",

g or rings of

not make enough lathe

insoluble soap scum in bathtub are signs of hard W

ins divalent cations with a charge (+2), es

Hard water is water that conta
Mn?*, Fe*',Sr Normally hardness is due to ca*t, Mg®". More dcgreee_gfdigg present in water

hese jons water precipi ather. In hard

tate soap instead of |

more is hardness. Due to presence of t
= el SO.Y,

S consumed. These catio he anions (HCOs

water more soap i ns can combine with t

NO;'" and Si 03'1') in water.
e any health threat, but they can engage in reactl
er unsuitable for many uses,

ons that leave insoluble

These ions do not pos
mineral deposits. These de

of means have been develop

posits can make hard wat and so a variety
ed to "soften” hard water; 1.e. remove the calcium and magnesium
are calcium and magnesiuny strontiunt,

jons. In fresh waters, the principal hardness-causing ions

iron, barium and manganese jons also contribute.

CATIONS CAUSING HARDNESS ANIONS CAUSING IHARDNESS
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s ! _(31’/____/_—————:

(™ e S

Hardness can be measured by the reaction of polyvalent metallic ions in a water
d (EDTA) and is

sample with a chelating 2 ent such as_eth lenedw-_@_:g_tjg_a i
commonly expressed as an equivalent concentration of calcium carbonaté)éfﬁfr—d_ﬁégs" can also be
[ < &

estimated by determining the concentrations of the individual components of hardness and

expressing their sum in terms of an equivalent quantity of calcium carbonate

TITRATION THEORY:
When a small amount of dye EBBT is added to th i
o : ! e solution ini
indicator form 1ts complex with metal ions and gives wine red colourc%llﬁlgllggrgairg ;;gle;f lhcf
. able o

r
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forming_ more stable complex with EBBT by the addition of EDTA. EDTA replaces EBBT ions
and again the blue colour of solution is obtained due to free indicator ions.

EBBT = Erich Rome Blue Black R
M*2+EBBR ———  M*2 EBBR complex
M*2+EBBT+EDTA —m» M*2 EDTA + EBBT

stable
HOOCH,C CH»COOH
\ /
N-CH,-CHp-N
/ \
HOOCH;C CHyCOOH

\EDTA = Ethylene Di-amine tetra acetic acid ’

SR — e

LABORATORY TEST PROCEDURE

Hardness can be determined by Complexo-metric titration.

\% For Total Hardness

1. Take 25 ml of water sample in Titration Flask.
2. Add 25 ml Distilled water in it to dilute the water solution (to avoid formation of CaCO;3).

Distilled water does not participate in ion exchange in reaction.
3. Add 1 - 2 ml of Buffer Solution (Ammonia Buffer NH4Cl + NH;OH) to maintain pH in

solution 7 - 9. i
4. Add small amount of EBT (Eaﬁchrome Black T) as indicator. As a rcsult of addition of

EBT, solution of color changes to wine red.
Titrate it against 0.04N. EDTA solution. Add EDTA (Ethyle Diamine Tetra Acetic Acid)

from burette until color changes to blue,
6. Test three samples and determine mean volume of Titrant used.
7. Total Hardness (mg/lit) as CaCOs is calculated from the following formula.

mean vol of titrant used x molarity of EDTA x MW of CaC0 ,x 1000

Total Hardness in mg/l as CaCO ;= -
vol of sample in ml
! mean vol of titrant used x 0.01 x 100 x 1000
Total Hardness in mg/l as CaCO; = 25
) mean vol of titrant used x 1000
Total Hardness in mg/l as CaCO; = 55

Molarity of EDTA = 0.01 Mole
Volume of sample used = 25 ml
MW of CaCO3 = 100

\/2. For Calcium Hardness
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Take 25 ml of water sample in Titration Flask.

Add 25 ml Distilled water in it to dilute the water sample.
Add 2 - 3 ml of NaOH Buffer Solution.

Add small amount of EBBR (Eg¢rithrome Blue Black R) as indicator. As a result of addition
of EBBR, color of solution changes to wine red.

NSNS

5. Titrate it against 003!\1 EDTA solution. Add EDTA (Ethyle Diamine Tetra Acetic Acid)
from burette until color changes to blue.
g. Test three samples and determine mean volume of Titrant used.

Calcium Hardness (mg/lit) as CaCOs is calculated from the following formula

Calcium Hardness in mg/l as CaCO ; = mean vol of titrant used x molarity of EDTA x MW of CaCQ; X 1000

vol of sample in ml
Calcium Hardness in mg/l as CaCO, = mean vol of titrant used x 0.01 x 100 x 1000
25
¢ afctirin. Plicediess i gl 68 iy m mean vol of titrant used x 1000
25

Molarity of EDTA = 0.01 Mole
Volume of sample used = 25 ml
MW of CaCO; =100

3. For Magnesium Hardness

Total Hardness = Calcium Hardness + Magnesium Hardness
Magnesium Hardness = Total Hardness - Calcium Hardness

1. For Calcium Ions

Procedure is same as above for Calcium Hardness
Calcium lons (mg/lit) is calculated from the following formula

] : meanvolof titrantused x molarityof EDTA xMW of Ca x 1000
Calciumlonsin mg/l= -
volof samplein ml
meanvolof titrantused x 0.01x 40.08x1000
25
meanvolof titrantused x 400.08
25

Calciumlonsin mg/l=

Calciumlonsin mg/l=

Molarity of EDTA = 0.01 Mole
Volume of sample used =25 ml
MW of Ca=40.08

OBSERVATIONS AND CALCULATIONS

TOTAL HARDNESS

W
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. Total Hardness as CaCOj (mg/l) = (Volume of Titrant used x 1000)/Volume of sample

CALCIUM HARDNESS, MAGNESIUM HARDNESS AND CALCIUM IONS
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I I S O .

Calcium Hardness as CaCO; (mg/l) = (Volume of Titrant used x 1000)/Volume of sample

Magnesium Hardness as CaCOj (mg/l) = Total Hardness as CaCO; - Calcium Hardness as CaCQ,

Calcium Ions (mg/l) = (Volume of Titrant used x 400.8)/Yolume of sample
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Questions:

1). what is pseudo hardness?
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2). Why hardness is always calculated in terms of CaCO3 ?
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3). What causes hardness in water?
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4). Why NaOH is used in the determination of Calcium hardness?
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5) The EDTA titration is known as complexometric titration Why?.
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CHLORIDES

TITLE
Determination of chloride concentration in different water samples.
Chlorides

Chloride is a salt compound resulting from the combination of the gas chlorine and a mctal.

Some common chlorides include sodium chloride (NaCl) and magnesium chloride (MgClz) and

calcium chloride (CaCly). Chlorine alone as Cl, is highly toxic, and it is often used as a

disinfectant. In combination with a metal such as sodium it becomes essential for life. Small

amounts of chlorides are required for normal cell functions in plant and animal life.

Chlorides in Water

Almost all natural waters contain chloride and sulfate ions. Their concentrations vary |
considerably according to the mineral content of the earth in any given area. In small amounts l
they are not significant. In large concentrations they present problems. Usually chloride |
concentrations are low. Sulfates can be more troublesome because they generally occur in greater
concentrations. Low to moderate concentrations of both chloride and sulfate ions add palatability
to water. In fact, they are desirable for this reason. Excessive concentrations of either, of course.

can make water unpleasant to drink.

The EPA Secondary Drinking Water Regulations recommend a maximum concentration ol 250

mg/lit for chloride ions and 250 mg/lit for sulfate ions (expressed as Cl” and S04, not as CaC0s).

Chlorides give water a salty taste. At what concentrations this becomes noticeable again depends
upon the individual. In large concentrations chlorides cause a brackish, briny taste that delinitely
is undesirable. Although chlorides are extremely soluble, they possess marked stability. This
enables them to resist change and to remain fairly constant in any given water unless the supply
is altered by dilution or by industrial or human wastes. Both chlorides and sulfates contribute 1o
the total mineral content of water. As indicated above, the total concentration of mincrals may
have a variety of effects in the home. High concentrations of either sulfate or chloride ions add to
the electrical conductivity of water.

Chlorides and sulfates can be substantially removed from water by reverse osmosis. Deionization

(demineralization) or distillation will also remove chlorides and sulfates from water, but these

methods are less suitable for household use than reverse 0SMOSis.
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Methods of determination of Chlorides
1. Moht’s method or Argentometric method
2. Mercuric Nitrate method

3. Potentiometeric method

MERCURIC NITRATE METHOD

General Discussion

a. 'Prlnmple: Chloride can be titrated with mercuric nitrate, Hg(NOs)2 because of the
formation of soluble, slightly dissociated mercuric chloride. In the pH range 2.3 to 2.8, dipheny!
carbazone indicates the titration end point by formation of a purple complex with the excess
mercuric ions. Xylene cyanol FF serves as a pH indicator and end-point enhancer. Increasing the
strength of the titrant and modifying the indicator mixtures extend the range of measurable
chloride concentrations.

b. Interference: Bromide and iodide are titrated with Hg(NOs)2 in the same manncr as

chloride. Chromate, ferric, and sulfite ions interfere when present in excess of 10 mg/lit.

Procedure

a. for Titration of chloride concentrations less than 100 meg/lit:

Take a 100-ml of chloride containing solution in titration flask (100ml chloride

containing sample is taken because of this sample contains less amount of chlorides)

ii. Add 1.0 ml indicator-acidifier reagent. It is a mixture of diphenyl carbazonc and Xylene

cyanol. if
pH<2.30 then the color of the solution will be green

pH=2.30t0 3.80 then the color of the solution will be bluish green

pH>3.80
le with 0.014IN Hg(N03). titrant till a definite purple end point color

then the color of the solution will be blue

iii.  Titrate this samp

achieved.
£0.014IN Hg(MNO03): as a titrant but

ill be achieved. So it requires very

ength 0.141N Hg(N03)2 instead 0

nite purple end point color W

iv.  We can use high str
after few drops the defi

care.

v. Take three readings and determine mean volume.

Vl Take 100-ml distilled water in titration flask. :
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viii.

ix.

Add indicator (diphenyl carbazone + Xylene cyanol) + 10mg NaC03.

Titrate this sample with 0.0141N Hg(N0s); titrant till a definite purple end point color

achieved.

Take only reading and determine volume of the titrant Hg(N03)2 used

Chloride ions concentration can be determined from following formula

(A-B)x Nx EqW of CI" x10000

Cl'inmg/l=

volof samplein ml
(A-B)xNx35.4x10000

Cl'inmg/l=

where:

A = mean volume of Hg(NO03)2 in ml used to titrate the sample

100

B = mean volume of Hg(N03)z in ml used to titrate the distilled water

N = normality of Hg(N03): i.e 0.0141N Hg(NO03)2

for Titration of chloride concentrations greater than 100 mg/lit:

ii.

iii.

vi.
vii.

Viil.

ix.

Take a 50-ml of chloride containing solution in titration flask

Add 0.5 ml mixed indicator. It is a mixture of diphenylcarbazone and bromphenol. IT

Add few drops of 0.1N HNOs till color become yellow
Titrate this sample with high strength 0.141N Hg(NO0;3), titrant till a definite purplc end

point color achieved

Take three readings and determine mean volume. .

Take 50-ml distilled water in titration flask.

Add indicator

Titrate this sample with 0.0141N Hg(NO0s). titrant till a definite purple end point color

achieved.

Take only reading and determine volume of the titrant Hg(N03)2 used

Chloride ions concentration can be determined from following formula

Cl'inmg/l=

Cl'inmg/l=

(A—-B)x Nx MW of CI" x 10000

vol of samplein ml
(A-B)xNx35.4x10000
50
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where:

A =mean volume of Hg(N03); in m! used to titrate the sample

B = mean volume of Hg(N03); in ml used to titrate the distilled water
N = normality of Hg(NO3); i.e 0.10N Hg(N0s3),

OBSERVATIONS AND CALCULATIONS

a) For CI" conc. <100mg/l

- ; Volume of Mean Volume of cr
Sal?ople RI:;:;::]Ig Rf:ll[(ll?xlxg Titrant used Volume samplc0 Concentration
: (ml) (ml) (ml) (mg/l)
1
2
Blank
b) For CI" conc. >100mg/1
¢ Final Volume of Mean Volume of Ccr
BANE Rln‘lg.al R u:la Titrant used Volume sample Concentration
No. eading eading (ml) (ml) il (riall)
0 by by
I 0 Y3 43 4267 | g0 | H23¢.65
0O 44 4y
0 19-4 19-4
2 o | 1ay | 129 [9-4 SO | 14094/
0 19.4 e
0 -6 H-6 :
N Y T youe | $9 | Yics
0 Y3 4.3
Blank 0 0-3 ol

CI' (mg/l) = ((A - B) x N x 35.40 x 1000) / Volume of sample
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where
A = mean volume of titrant used for sample

B = volume of titrant used for distilled water
N = normality of titrant used

4, Comments:
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Questions:
1) What is the WHO guideline value for chlorides?
oty Gl bttt odn | Blbd o iFeda
Nocd g/ (g2)
’ 357 24|
Lk 3 4 567
Calls 745 1$q 0

/}Ccmat'q b B¢ 50045 /5)%%@‘1» évﬂ 06»{\{0100 wolon o the  chbica(o C(Jnv(j/,@'} e W50

2) What is the significance of chlorides test for construction purposes?
ANB) g'é C,@_‘ QOH‘I' C/)'CW/M}"J\ \s hMAcl\ nele |, WLJ”? U/L(,A ¢ LM(/
2
¥ w«s{).uc fim | Mw i kbl ot wi Cewet and camen

6T T T e .
= 9) (%fw&a wl-w/qw(mjn w,.é,wa/ mmh (Om (awe '/UU Abwent (ph) 51w U‘é g(w_

3) How chlorides gain access to natural waters?

AP‘S) Chhwcle Js one 196 fﬂ WOJ'D& anirs Ao he {"""‘0, n weto 5‘“4’/4@""‘?’(' IG [1oerce
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0’“‘-‘“‘3 opvxa{-&vs. Ah{’/bo-po(jem'c Aovrees 9’6 e jocbeole 5‘”‘4’5‘570 Aoacd satf
e el Sl o, s o il 1 Al e
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|
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4) What would be the role of mixed indicator in this titration?

;Am) M'V”[ jn&é'([-jys ‘s a/oéo/ jn oed - bare ‘/"'l[/')otlv‘;h /é"(awrc . m/x/wv. 5{
| boo incheedon i uncd A gin /5]10"’[/07, ewo//)a;’d colos cla.g('

5) Why different procedures are used depending upon chlorides concentration?

L e Dty o es s - NN
o e s e e ey o
) Gk of inchiceds N
Tro diffrand conppsihi- o) incbiaton ot voxd y d«z ct jw"‘a/l,
the (D'PA'“JJL Cwlmjam + xJﬁw qjmﬁ) ol é V“/f’ He 9“"{ “t
ohs of, bodikine | homee (D»'(;lcwdﬁ cunbe gome ”mr?%/e> is wreed

| 1) T dpand :
Fon (47 £100ms /L, we wie 0.0141 N Hg(Wos)s e
o) v wee %Ju nowaﬁ@ /1'9 (NOs). He podtinn il
e bk o gt obaps el i il Loe vory el
l!"" rote %{ tract h‘“d’@' /L/C'«tc, Ay m&«»ua&'/l;j Hj (NO3), .
woeed /&4 C/'é-/oom(j/[,. aid 0 YN Hﬁ&f/%)_,_
S VRN TR AE

;
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SOLIDS
TITLE

Determination of the Solids in water

INTRODUCTION

water and waste water consists of pure water along with various wﬁiﬁlw@“d
suswtj}minams. The suspended contaminants in turn may be settle able or non settle
able. These may be either organic or inorganic in nature. Strictly speaking, all matter cxcept the

water contained in liquid materials is classified as solid matter

DEFINITION
The usual definition of solids however refers to the matter that remains as residue upon

evaporation and drying at 103- 105°C

EXPLANATION

All materials that exert significant vapor pressure at such temperatures are, of course, lost during

the evaporation and drying procedures. The residue or solids remaining represent only those

materials present in a sample that have a negligible vapor pressure at 105 °C. In the same way
that a solid holds its shape, the atom

This is one of the physical characteristics of

s inside of a solid are not allowed to move around too much.
solids. Atoms and molecules in liquids and gascs arc

bouncing and floating around, free to move where they want. The molecules in a solid are stuck.

The atoms still spin and the electrons fly around, but the entire atom will not change position.

Solids can be made up of many things. They can have pure element
more than one type of compound in a solid it is cal

rent compounds. Concrete is a good example of a manmade

s or a variety of compounds

inside. When you get led a mixture. Mosl

rocks are mixtures of many diffe

mixture,

Page 1 of 14
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CLASSIFICATION OF SOLIDS

Total Solids
[ |
Dissolved |
Solids Suspended
# I I _I Solids
Volatile Fixed ; I
. : : Settl
solids (organic) : olids(inorganic) %012;213 N or§§ E&t‘llable
l ]
Volatile _ Fixed
solids (organic) olids(inorganic

| ﬁ DETERMINATION OF TOTAL SOLIDS (TS)

Definition
It refers to the material residue left in a dish or vessel after evaporation of a sample and its

subsequent drying in an oven at a defined temperature. Total solids include total suspended

solids and total dissolved solids.

Purpose

During TSS determination if the suspended material clogs the filter and prolongs filtration we

can estimate the TSS by calculating the difference between the total solids and total dissolved

solids. For this purpose total solids are measured. In addition to this, this method can be applied

for the determination of moisture content and total solid material in a wastewater, sludge or any

other sample.

Scope

This procedure is applicable to waters of wide range of quality including surface water, industrial

and domestic effluents, tr

also be applied for the analysis 0

cated wastewaters etc. In addition to these samples, this method can

£ moisture content in sludges, soil etc.
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Interferences

o Sampling, sub-sampling, and pipeting two-phase samples may introduce serious errors.
Homogenization of sample before sampling and use of wide-mouth pipette eliminates the
error;

o Exclude large floating particles or submerged agglomerates of non-homogeneous materials

from the sample if it is determined that their inclusion is not representative;

o Highly mineralized waters containing hygroscopic constituents may interfere. Prolonged

drying and rapid weighing may reduce this error;

o Excessive solids may form water-trapping crust, which can be avoided by limiting the sample

to produce 0.2 g residue;

+ To aid in the quality assurance, analyze samples in duplicate.

Sampling and Storage

* Obtain an appropriate quantity of sample in a glass or plastic bottle;
¢ If suspended matter adheres to the container walls prefer glass container;

* Analyze sample as soon as possible. If preservation required, store it at 4°C to avoid

biological degradation;
* Preferably analyze with 24 hours and in no case after 7 days.

* Bring sample to room temperature before analysis.

Apparatus

. -Nﬁ‘.mifllﬂi“;e for operating at 550 °C;

* Desiccator provided with a desiccant containing a color indicator of moisture concentration:
* Drying oven, for operation at 180 °C;

* Analytical balance capable of weighing 0.1 mg;

* Magnetic stirrer
: Page 3 of 14
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wWide-mouth pipettes;

Evaporating dishes of 100 mL capacity;
Graduated cylinder

Low-form beaker

Procedure

If volatile solids are to be measured, ignite cleaned evaporating dish at 550 °C for 1 hour in a

muffle furnace;
If only total dissolved solids are to be measured, heat clean dish to 180°C for 1 hour in an
oven;

Store and cool #he in desiccator until needed. Weigh immediately before use.

Choose sample volume to yield between 2.5 and 200 mg dried residue.

Pipette a measured volume of well-mixed sample to a pre-weighed evaporating dish; l
Evaporate to dryness in the drying oven. If necessary add successive sample portions 1o the
same dish after evaporation; |
Dry evaporated sample for at least 1 hour in an oven at 103 to 105 ek |
Cool in a desiccator to balance temperature, and weigh;

Repeat drying cycle of drying, cooling, desiccating, and weighing until a constant weight is

obtained or until weight loss is less than 4% of previous weight or 0.5 mg, whichever is less:

When weighing dried sample, be alert to change in weight due to air exposure and/or sample

degradation.

Calculation

TS, mg/L= (A —B)X 1000
Sample volume, mL

Where:
A= weight of dried residue + dish, g

Page 4 of 14
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B=  weight of dish, g

/4. DETERMINATION OF TOTAJ SUSPENDED SOLIDS (TSS)

Definition

It refers to the solid material in water Or wastewater sample, which is retained by a filter of 2.0

nomi i . o
“r_r_l_(gr_S_nELlQr) ominal size under specified conditiong,

Purpose
TSS is an important parameter in wastewater treatment. The data obtained from this test is used

in the design of wastewater treatment plants, In addition to this, TSS is a parameter mentioned in

NEQS, which is to be reported by industries under SMART.

Scope

This prOCedure is applicable to waters of wide range of quality including surface water,

industrial and domestic effluents, treated wastewaters ete.

Interferences

*  Sampling, sub-sampling, and pipeting two-phase samples may introduce serious errors,
Homogenization of sample before sampling and use of wide-mouth pipette eliminates the
erTor;

*  Exclude large floating particles or submerged agglomerates of non-homogeneous materialg
from the sample if it is determined that their inclusion is not representative;

*  Excessive solids may form water-trapping crust, which can be avoided by limiting the
sample to produce 0.2 g residue;

*  For samples withmhoroughly wash the filter to ensure removal of dissolved

material;

To aid in the quality assurance, analyze samples in duplicate.

Sampling ang Storage
Obtain an appropriate quantity of sample in a glass or plastic bottle;

¥suspended matter adheres to the container walls prefer glass container; '
Page 5 of 14
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Analyze sample as soon as possible. If preservation required, storc it at 4 °C to avoid
pbiological degradation;
preferably analyze with 24 hours and in no case after 7 days.

Bring sample to room temperature before analysis,

Apparatus

Muffle furnace for operating at 550°C;

Desiccator provided with a desiccant containing a color indicator of moisture concentration;
Drying oven, for operation at 103 to 105 oc,

Analytical balance capable of weighing 0.1 mg;

Magnetic stirrer.

Wide-mouth pipettes;

Glass fiber filter disks without organic binder;

Filtration apparatus;

Suction flasks sufficient capacity for sample size selected;

Aluminum weighing dishes.

Procedure

Preparation of glass fiber filter disk: Insert disk with wrinkled side up into filtration

apparatus;
Apply vacuum and wash disk with three successive 20 mL volumes of distilled water.

Continue suction to remove all traces of water and discard washings;

Remove filter from filtration apparatus and transfer to an inert aluminum weighing dish;

Dry the glass fiber filter disk in an oven at 103 to105 °C for 1 hour. If volatile solids are to be
measured, ignite at 550 °c for 15 minutes in a muffle furnace;

Cool in a desiccator to balance temperature and weigh;

Repeat cycle of drying or igniting, cooling, desiccating, and weighing until a constant weight

is obtained or until weight change is less than_4%_o'fﬂt_bc_. previous weighing or 0.5 mg,

whichever is less. Store in a desiccator until needed;

Page 6 of 14
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Choose sample volume to yield between 2.5 ang 200 mg dried residue. If volume filtered
fails to meet minimum yield, increase the sample volume up to 1 L. If more than 10 minutes
are required for complete filtration, increase the filter size or decrease sample volume;

Assemble filtering apparatus and filter and begin suction. Wet filter with a small volume of

distilled water to seat it;

o Pipette a measured volume of well-mixed sample onto the seated glass fiber filter disk (pre-
dried and weighed) with applied vacuum;

o Wash with three successive 10 mL volumes of distilled water, allowing complete drainage
between washings, and continue suction for about 3 minutes after filtration is complete.
Samples with high TDS may require additional washings;

o Carefully remove filter from filtration apparatus and transfer to an aluminum weighing dish;

o Dry for at least 1 hour at 103 tol105 0C in an oven, cool in a desiccator to balance
temperature and weigh;

+ Repeat drying cycle of drying, cooling, desiccating, and weighing until a constant weight is

obtained or until weight loss is less than 4% of previous weight or 0.5 mg, whichever is less.

Calculation

TSS, mg/L= (A —B) X 1000
Sample volume, mL

Where:

A= weight of dried residue + filter, g
B=  weight of filter, g

l/3-/DETERMINATION OF TOTAL DISSOLVED SOLIDS (TDS)

Definition

It refers to the portion of solids present in water or wastewater that passes through a filter of 2.0
@EW% under specified conditions. The principal ions contributing to
DS are carbonate, bicarbonate, chloride, sulfate, nitrate, sodium, potassium, calcium and

Magnesium, TS iy water may originate from natural sources, sewage effluent discharges, urban
Page 7 of 14
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dustrial effluent discharges.

purpos®
TDS is mea

aste, hardness, corrosion and etc. Its amount in water is a consideration for the suitability of
as 1a5t%

for drinking and other purposes.

sured in waters and wastewaters because they influence other qualities of water, such

that water

Scope h ;
This procedure is applicable to waters of wide range of quality including surface water, industrial

d domestic effluents, treated wastewaters etc,
an

Interferences

o Sampling, sub-sampling, and pipeting two-phase samples may introduce serious errors.

Homogenization of sample before sampling and use of wide-mouth pipette eliminates the

error;
Highly mineralized waters containing hygroscopic constituents may interfere. Prolonged

drying and rapid weighing may reduce this error;
+ Excessive solids may form water-trapping crust, which can be avoided by limiting the sample
to produce 0.2 g residue;

¢ Toaid in the quality assurance, analyze samples in duplicate.

Sampling and Storage

* Obtain an appropriate quantity of sample in a‘@ss or plastic bottle;

* Analyze sample as soon as possible. If preservation required, store it at 4 0C to avoid
biological degradation;

* Preferably analyze with 24 hours and in no case after 7 days.

Bring sample to room temperature before analysis.

Apparatug

* Muffle fumace for operating at 550 °C;

* Desiccator provided with a desiccant containing a color indicator of moisture concentration;
) Drying oven, for operation at 180 0C;

Analytica] balance capable of weighing 0.1 mg;
Page 8 of 14
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s

Magnetic stirrer with TFE stirring bar;
Widc-mouth pipettes;

Glass fiber filter disks without organic binder;

Filtration apparatus;
suction flasks sufficient capacity for sample size selected:
)

Evaporating dishes of 100 mL capacity.

procedure:

Preparation of glass fiber filter disk: Insert disk with wrinkled side up into filtration

apparatus,

Apply vacuum and wash disk with three successive 20 mL volumes of distilled water.

Continue suction to remove all traces of water and discard washings;

If volatile solids are to be measured, ignite cleaned evaporating dish at 550 °C for 1 hour in a
muffle furnace. If only total dissolved solids are to be measured, heat clean dish to 180°C for
1 hour in an oven;

Transfer into a desiccator and store there until needed. Weigh immediately before use.

Choose sample volume to yield between 2.5 and 200 mg dried residue. If more than 10
minutes are required for complete filtration, increase the filter size or decrease sample

volume;
Pipette a measured volume of well-mixed sample onto the seated glass fiber filter disk with

applied vacuum;

Wash with three successive 10 mL volumes of distilled water, allowing complete drainage
between washings, and continue suction for about 3 minutes after filtration is complete;
Transfer total filtrate to a pre-dried and weighed evaporating dish and evaporate to dryness in
a drying oven;

If filtrate volume exceeds dish capacity add successive portions to the same dish afier
evaporation;

Dry after evaporation for at least 1 hour in an oven at 180 %C, cool in a desiccator to balance
temperature, and weigh;

Repeat drying cycle of drying, cooling, desiccating, and weighing until a constant weig
whichever is less.

ht 18

obtained or until weight loss is less than 4% of previous weight or 0.5 mg,

Page 9 of 14
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Calculﬂtion

TDS, mg/L = (A —B) X 1000

Sample volume, mL

Where: A= weight of dried residue + dish, g
B=  weight of dish, g .

4/ DETERMINATION OF SETTLE ABLE SOLIDS (SS)

\‘/Deﬁnition
wgettleable solids” is the term applied to the material settling out of suspension within a defined
period.

PurpOSe
This parameter gives us information about the amount of suspended mater on surface water,

domestic and industrial wastewater which is settle able under gravitational force. In other words,
this is the portion of solids in a water sample which can be removed from water under

gravitational force.

Scope
This procedure is applicable to waters of wide range of quality including surface water, industrial

and domestic effluents, treated wastewaters etc.

Interferences
Sampling and sub-sampling may introduce serious errors. Homogenization of sample before

sampling eliminates the error.

-

Sampling and Storage:

* Obtain an appropriate quantity of sample in a glass or plastic bottle;

* Ifsuspended matter adheres to the container walls prefer glass container; ‘
* Analyze sample as soon as possible. If preservation required, store it at 4 °C to avoid
biological degradation;

Preferably analyze with 24 hours and in no case after 7 days.

Bring sample to room temperature before analysis.

Page 10 0f 14
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Appgratust

jrahoff €0

procedure:
Fill an Imhoff cone to the 1-L mark with a well

mixed sample;
.

, Settle for 45 min, gently agitate sample near the sides if the cone with a rod or by spinning;

, Settle 15 min longer and record volume of settleable solids in the cone as mL/L;

, If the settled matter contains pockets of liquid between large settled practical, estimate

yolume of these and subtract from volume of settled solids

o The practical lower limit of measurement depends on sample composition and generally is in
the range of 0.1 to 1.0 mL/L;

+ Where a separation of settle able and floating materials occurs, do not estimate the floating
material as settle able matter;

¢ Replicates usually are not required.

7§NDETERMINATION OF FIXED AND VOLATILE SOLIDS (F&VS)

Definition

“Fixed solids” is the term applied to the residue of total, suspended or dissolved solids after

ignition for a specified time at a specified temperature; And “Volatile solids” is the term used for
the weight lost on ignition of above sample.

Purpose
Inwastewater treatment technologies Volatile Suspended Solids (VSS) are considered to depict
\the biomass of wastewater. Hence, its determination is helpful in the design of a secondary
Wastewater treatment system,

Fixed solids are co
Clermination
Wastewater.

nsidered to be the inorganic constituents of wastewater. Thus, the
of fixed solids in a wastewater gives an estimate of inorganic constituents of

Scnpe

Thig Procedure ig a

pplicable to waters of wide range of quality including surface water, industrial
Omestic efflu

ents, treated wastewaters etc.

Page 11 of 14
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terferences L
/minations of total, fixed and volatile solids do not distin
(2

P guish precisely between inorgani
rganic matter because the loss on ignition is not confined to organig’ matter. It r:xo Tjrﬂglc
and O Jue to decomposition or volatilization of some mineral salts . 1cludes

[osseS
sampling and Storage

QObtain an apprOpriate quantity of sample in a glass or plastic bottle;

Ifsuspended matter adheres to the container walls prefer glass container;

AnalyZe sample as soon as possible. If preservation required, store it at 4 °C to avoid biological

degradation;
preferably analyze with 24 hours and in no case after 7 days.

Bring sample to room temperature before analysis.

procedure

Ignite residue tO constant weight in a muffle furnace at a temperature of 550 °C;

Ignite a blank glass fiber filter along with samples;

Usually, 15 to 20 minute ignition is required for 200 mg residue.

Let dish or filter disk cool partially in air until most of the heat has been dissipated:
Transfer to a desiccator for final cooling in a dry atmosphere. Do not overload desiccator;

Weigh dish or disk as soon as it has cooled to balance temperature;

Repea.t cyclle of igniting, cooling, desiccating, and weighing until a constant weight is obtained
oruntil weight change is less than 4% or 0.5 mg, whichever is less.

Ty~

Weight loss of the blank filter is an indication of unsuitability of a particular brand or type of
filter for this analysis.

Calculation
VS, mg/L= (A-B)X 1000
Sample volume, mL
FS,mg/L= (B=C)X 1000
Sample volume, mL
Where

= weight of dried residue + dish or filter before ignition, g
= weight of residue + dish or filter after ignition, g
weight of dish or filter, g

Page 12 of 14
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OBSERVATIONS AND CALCULATIONS

Total Solids géwnnje - IOOmﬁ

B = (Initial wt. of China Dish)

leris|

A= (Final wt. of China Dish after evaporation, Drying and Cooling)

§7-64 ¢

Total Solids = (A - B)x1000/ml of sample

“qchﬁ/l,

Suspended Solids g&w(?!ﬂ =100 L

B =(Weight of Filter Paper)

0-091¢4

A= (Weight of Filter Paper after drying)

0. 121423

] Suspended Solids = (A - B)x1000/ml of sample

Dissolved Solids Coapy = 100 L

299.2msl{

| B= (Initial wt. of China Dish)

S2-01 4

Dissolved Solids = (A - B)x1000/ml of sample

B=(Weight after ignitian)
A= (Weight before i gnitian)

v
. : ; §2-764
| A= (Final wt. of China Dish after evaporation, Drymn and Coolin 7 |

900 w@/ﬁ

>4 Volatile Sys ended Solids et |

Volatile Suspended Solids = (A - B)x1000/m of sample

Page 13 of 14
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Fixed suspended Solids

ioht after ignitian)

c = (Weight of Cruicible)
Fixed suspended Solids = (B - C)x1000/ml of sample

Settleable Solids
settlcable Solids from Imhoff Cone o -
Comments:
/h v 9{)‘[’95 Okl'm'ﬂd '6(7 wm S /(L;; ﬂ% /000’6/1 va«'cL N WL'Cﬂ/M ,,é:] i,

|
:lfl-t [Wﬁ‘“w 0{) L“f))‘ &‘”’[” ‘V() D06 '”ma Zn o}ofa(—-'wﬁss }a Corauan €24
e Ko b et -
) W rey Qe othosi v U S\.M)«% Sgdfm.

Questions:

) 1) Why sample is evaporated at 180°% for dissolved solids?
D) ¥ Ko )-15}\ in breah ooy fucpnn cone aved adsnssel i oA 1300 fo inswe Gyl
b‘f‘h'uf:{fddé L"Cmtuvw*(ﬁ 'tL—- [mj/i;};hmfbs. W /V J (/(}U'J ;

¢ Qudus obved od 130°C will Aose obmaxt ol Wclawt% ot bl widvr.

+ Of} Gyu'c ;,mﬂm m /é_( Q,[a,l—v'/((p( M hot  Comm )
* At’é %3 !avfl Lﬂvdu: wi kl Lo wmore accwﬂ

2) What is the WHO guideline value for total solids?

Aw}) ACU’»L&'\J Ez UJHO, ﬂ.{ ALY forlan a,é&wa(A (pmu\!z?a_(’ﬁ'm 66 éa/cu(
tolids s \QOQMS/Q“;QM_. Whale fhe pafu}fklﬂf'/‘/t;‘j b‘ﬁ o‘v'wfu'a wde i
 trcllod e omantiakin ¢y TDS s Tess Hhan 200 mo/L

3) Define volatile solids?

o 1 L. otk 5
/'J'”) Vol asdids ont Hore so e i el oﬁj u ﬂf‘zo[’ :f“/w* el
i clry sodich o A(550% 0f is & wot¥ g:ﬁy ;,, e
#’WIH{ ¢ on joridin of) Toted bvogonced gy, JT o Irppanae 1n B Er
4) What isagravir%etric method? el wiske wodo [eafmet.
LR Leckmie flongh obeed the puvored 0 the ion ey, Gredieeed

Con, A lel’blh}ua[ HM\«JL f{{ WMMWL«J 0’6””055‘
" Céﬂrmpl., oY ‘Cawpakiﬁ e masces ‘}6 fos e vl @M}ﬂ.w'y a1'6”{f'/{'
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5) Why some solids settle down after som$ time?

&‘ﬁv"' fh.é'a‘! A@éfx& O@Wh t»é(u Aone —éme 0&’4 ,(: ﬁgay,;(o./vaoﬁ
%,;gg, QMOL /501;0&1 I'IOWC 3‘160‘{,‘; %ﬂaw‘){z‘) L(p;} ?mjg, H o
G"S g{)wa}m . MMML X’L“d »Stfiul ’Jm\'r\.
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EXPERIMENT No. # -y

“DETERMINATION OF PH OF w41gp >
7ED TH. EORY

RELA

we concept of pH was first introduced b

e :

:erg Laboratory in 1909. o - .

Carls H is a measure of the acx.dlty or all_ca_hmty qf a solution. Aqueous solutions at 25°C with a
& than seven are considered acidic, Wwhile those with a pH greater than seven are

dered basic (alkaline). When a pH level is 7.0, it is defined as "neutral' at 25°C because at

cons

.. o the concentration of H3Q+ equals the concentratiop of OH- in pure water. pH is
this zlly dependent upon the activity of hydronium jong (H30+),[1]

Y Danish chemist S, p. L. Serensen at the

H less

e : : but for very dilute solutions,

) ! titute with little 1o f g is off
of H30+ may be used as a substi wi $$ ot accuracy.[2] (H+ is often

the (;n;slazltsy onym for H30+.) Because pH is depe

use 2l BA I Or

ndent on ionic activity, a property which
ally, 1t is difficult to determine an accurate

solution is usually obtained by comparing
¢ several ways to do so.

t be measured easily or fully predicted theoretic
callmffor the pH of a solution. The pH reading of a
Vikl;"wn solutions to those of known pH, and there ar
u

EQUATION: pIH = —log,, ay+

Where oH+ denotes the activity of H+ ions, and is dimensionless. |
other ions; activity and concentration will not generally be the same. Acti
effective concentration of hydrogen ions, rather than the actual concentra
that other ions surrounding hydrogen ions will Shizld Them and affect th
in chemical reactions. These other ions change the effective am
concentration in any process that involves H+.

n solutions containing
Vity is a measure of the
tion; it includes the fact
eir ability to participate
ount of hydrogen ion

PH OF PURE WATER:

In solution at 25 °C, a pH of 7 indicates neutrality (i.e. the pH of pure water) becausc watcr
naturally dissociates into H+ and OH— jons with equal concentratio_n_sl\g-flX_Vlﬁ(v).—?. _mol/L. A lower
PH value (for example pH 3) indicates increasing strength of acidity, and a higher pH value (for
example pH 11) indicates increasing strength of basicity. Note, however, that pure water, when
€xposed to the atmosphere, will take in carbon dioxide, some of which reacts with water to f01:m
carbonic acid and H+, thereby lowering the pH to about 5.7.The pH of water gets smallq with
highi”@&amre& For example, at 50 °C, pH of water is 6.55 + 0.01. This means that a diluted

%olution fs neutra] at 50 °C when its pH is around 6.55 and that a pH of 7.00 is basic.

PH ADJUSTMENT:

a Distilled watey has an average pH of 7 (neither alkaline nor acidic) and sea water has an
8¢ pH of g 3 (slightly alkaline). If the water is acidic (lower than 7), lime or soda ash is

e

—
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added to raise the pH: Lime is the more common of the two additives because it is cheap, but it
also adds to the resulting water hardness.

PH MEASUREMENT:

PH can be measured by addition of a pH indicator
into the solution under study. The indicator color varies
depending on the pH of the solution.

PROCEDURE:

1-

Ln
]

Caliberate the Instrument

a-

After using of apparatus for various liquids
standard solution p" change,so in order to perform
next experiment we have to make standard
solution p™ within neutral range

So for this purpose BUFFER SOLUTIONS are
used to neutralize the standard solution used for
testing because buffer solutions resist against
change in p" of the solution

BUFFER SOLUTIONS are of two types which
are as follows

i- Acidic Buffer

Acidic buffer solution is combination of
strong base and salt

EXAMPLE
CH3COOH and CH3COONa

ii- Basic Buffer

Representative pH values
Substance

Lead-acid battery
Gastric acid

Lemon juice

Cola

Vinegar

Orange or apple juice
Tomato Juice

Beer

Acid Rain

Coffee

Tea or healthy skin
Urine

Milk

Pure Water

Healthy human saliva
Blood

Seawater

Tand soap
Household ammonia
Bleach
Household lye

Basic buffer solution is combination of weak base and salt

Switch On the Instrument

Take that sample whose P" is to be determined

Insert glass electrode probe of the pH meter in the solution which was initially present in standard
buffer solution and wait for 5-10 minutes when blinking quotation of stabilizing on the screcen of
p'! meter stops note that reading

Take the glass electrode probe out form the solution and placed again in standard Buffer solution
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g- Fornext experiment repeat the previous procedure

OBSERVATION AND CALCULATIONS:
ga——— .

3|\ 1Y
£:3¢ i
Lok AWWM 3 [ 12-1C 1§
COMMENTS:
) T vaeptoalds vl of pH {pr clinleigindnis 6695 Waker baviy pH Lo ot
o.)w*’ﬁ Is ﬁlﬁ“fc['nlr(ﬂ-

;)) H;ﬁl*e/‘ v obwss @{) ﬂH f»(o&lcc j{i Sc’.mwiu’f/al paMcJo’é ¢,_Lf.ine.
7) ‘)” /{rfﬂovbﬁ/ Aoty (Ihogirn hnf}/)@ H-U»LLJ &Z/Mﬂ(j {’JYJ'LMM Lk Zw.

§ Zf) Chtwiged cw«gwu"'“a c[;ii.ué«l«w , wade goééenihj tned orrhagion wondtad ong @awswc/ «%PH-

QUESTIONS:

1) WHAT ARE THE APPLICATIONS OF oH TEST IN ENVIRONMENTAL ENGINGGERIN?
AM) 9»4 wadv ﬁm}hmi’ ﬂﬁatfss ,/} Is G 6@54 ﬁo} i fo K;c (,ov\sv'o@.(p_/ i cLew/g,,(]
Cﬂtﬂﬁ\bpﬂ\‘l'"bﬂ, Dl"s'.h/g(C'lL’b“ /\’_)ui'm So/é{&n,;a CW'O( (oR%ogTon (_”.o\nj(-?uv—/-

2) EXPRESS THE FOLLOWING PH INTO HYDROGEN ION CONCENTRATION

PH 2, PH10 AND PH4.5
; [)H = J‘{;[Hq

pH-2 = [H)= -loo
pH =10 o [nt) 2
eH=" ¢ .-::)[H*] a2 78
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3) WHATIS THE GUIDELINE VALUE OF PH FOR DRINKING WATER?

b) oS ke B
/,(cobcl"na {= Dq'ljﬂkl:ﬂ(‘jd{amoﬂwj (RIS 10500 :H‘H)

4) WHY PH CHANGES IN THE PRESENCE OF ALGAL BLOOMS?

Drg) A %ap:'o({j ﬂfwo(#a'na Yoo lbing colovy @/()aljaz. that rroy ver sovam | Jodet,
ok Serervorh ,Cﬂ»(aJ’"“B a nuisomee Cndir b s CLJLJ a/jw( E.J{a)ws,
P/# CA““‘&&’ v ‘ﬂu, ﬂhboﬂww 0’6 o_/(gaﬂ blora. [s ,@((aw:a R/Soj /({{%W‘ OJMDVL)A
(0~ {f»vw woko omd Hao F incam e oW 9{) vokor.

5) DEFINE PH.

Ahs} 1 3}% is y\%w{ﬂ‘w_ ﬂpaowyw o{) }ljo{)\ajov jon @ma,\jza I—fm.
SAL 04 1” }“'j drocen ion g )L'v,' ﬂa h
Mé é eﬁ‘j[”“ei}"'f?ﬂg /@ 07}/ é'/[(f(’ﬁqﬂé

99( com .(7/( wmwutoa /LU pH 6)069& A
W is a waounc.e{) 00'06'1(1_7 o4 a/%a/m{gjgé Aohetron.
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TURBIDITY
TITLE
Determination of the Turbidity of water
INTRODUCTION

Imagine being in a boat on a sunny day, heading out onto a lake. The clearer the watcr, the more
sunlight can penetrate the surface, and the deeper you can see. If the water is cloudy because of
solid particles floating in it, less light can pass through it, and an object submerged beneath the
surface will soon be invisible from the boat. Turbidity is a measure of this cloudiness.

There are three major types of particles that contribute to rurbiditykhe first ig__a_lgcﬁ, which
grows in all kinds of lakes and streams.XSecond, dead organic matter (from algae, plants,
bacteria, fungi, etc.) also gets washed into lakes, streams and oceans and adds more particles to
the water}@‘hlrd silt and sediment from shoreline erosion and from disturbance of the riverbed or
lakebed also becomes suspended in the water, making it cloud)a

@o Turbidity of water is due to suspended solids such as clay, plankton, silt, finely divided
imilar materials. These solids will deflect (or

organic matter, microscopic organisms and si
scatter) light as it passes through the samplekl" urbidity is a measurement of the scattered light as
attered by a standard. The more light that is deflected the

compared to the amount of light sc
higher the turbidity of the sample)
MEASUREMENT OF TURBIDITY

The measuring device used in today’s laboratorics is called a nephelometric meter. This type of

meter does not measure all of the deflected light, only that which is deflected at a right angle

(90°) from the sample and light source. Turbidity is read as nephelometric turbidity units (NTU).

REAGENTS
1. Turbid free water - if the turbidity of the laboratory grade water is 0.05 NTU or higher,

pass the water through a membrane filter having precision-sized holes of 0.2 m m. Rinse

collecting flask twice with filtered water. Discard the next 200 mL of filtered water, th;:n

start collecting filtered water to prepare standards. Commercially prepared water can be
substituted when its turbidity is lower than what is available in the laboratory.

2. Stock Turbidity Suspension Solution — Stock Turbidity Suspension Solution 1 - Weigh

1.00 gram of hydrazine sulfate, (NH),'H>SO,. Dissolve the 1.00 gram of hydrazine

sulfate in a 100 mL volumetric flask. Use turbid free water to fill to the 100 mL linc on

Page 1 ol'4

Scanned by CamScanner



the volumetric flask Prepare stock solution monthly. Caution: hydrazine sulfate is a

known carcinogen: avoid inhalation, ingestion and contact with skin.
Stock turbidity Suspension Solution 2 - Weigh 10.00 grams hexamethylenctetramine,
C¢H2Nq4. Dissolve the 10.00 grams of hexamethylenetetramine in a 100 mL volumetric

flask. Use turbid free water to fill to the 100 mL mark on the volumetric flask. Prepare

stock solution monthly.
STORAGE / PRESERVATION
The turbidity test should be determined on the day the sampl

refrigerate the sample at 4° C for up to 24 hours. Remember to

e is taken. If this is not possible,

vigorously shake all samples

before examination.
PROCEDURE

Calibration

Always follow the manufacturer’s instructions for calibration of your particular meter. 1f the

instrument does not have a prepared calibration curve, make one by using various values of

turbidity standards. Plot turbidity reading versus the standard concentration to obtain curve.

Check the accuracy of the instrument against bubble-free prepared standards; make adjustments

structions. Run a minimum of one standard for each

in readings according to manufacturer’s in

range used during the test, making sure that the meter gives stable readings in all sensitivity

ranges used.

Sample Analysis
1. Select the scale.
9 Add the standard solution in turbidimeter cell and placed it in turbidimeter.
3, Calibrate the instrument. -

4. Thoroughly shake sample. Wait until air bubbles disappear before pouring sample into

turbidity tube. When necessary, immerse turbidity tube in an ultrasonic bath for 1 to 2

secwﬁ_@b]es. Letting the sample stand for a period of time to allow air

bubbles to dissipate will also allow solids to settle thus changing the characteristics of the

sample being evaluated.
5. Wipe outside of tube to remove fingerprints, dust dirt, and water droplets. Place tube in

_ turbidimeter.

Page 2 of 4
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Read turbidity from instrument direct reading scale or convert from calibration curve.

' OBSERVATIONS
Sample g Turbidity
ource
No. (NTU)
: la A /ﬂv,l& l g(
2 Zw‘) Al {\L Q_ 3 0
3 Lal Awpﬁ > bo
4
5
6
7
8
9
10

A Comments: | J "y e
DH,PDI,M ,&,,J, 0,() ifwgplrj/',’“&’ Gom ﬂ‘ol‘fﬂ[ mMiclo 950w3y-5 @’:w gééf(b (,ﬂé p[lsmé(:f"m, _,l,j o XC
ﬂ‘ 0’6 Lar,[Ou'a 6‘m0} 8}41’, 9ihe L}Q a g:'gpléfcwf (,Mﬂ}n—c p&,u-auJ-

%%L»JJ{I 0{) Q’Ju‘-ﬂ{?'g’ e o gfuujﬁ{ ,g" ﬁWJHm\ & NTd.

Questions:

1). Compare Jackson candle and nephelometric method. v L {\/(“;.' 9
Ams)_vﬂhb].ob PO Camendy L WJ - h&(ﬂquwe)b"'ﬂ 'Zng)o[,,L‘j b A7 | \ [Jl J.
‘ 3 Q9 Las vitdard .
Tachson Lrbiokhy wh (TTY) . Thee oo umsh x ﬁwjl—fdﬁ , -’
£ %LLMDM (M&Zél '{'Wll?/ﬁ(fﬁ'(;{&l [A Om l‘"i !3"4'66-1 l’”()?‘%ob( ﬂ/\«a( f:/ (L'!‘.‘.E’-:’;.{' PALOpAL
ﬂm é’ﬂcw Q { jTu ,9“ %'} YV\CMH{!, ”‘JUJ'fﬂ s ng.;;; P Z//‘J ‘{—f-/ﬁ;,;- C’A-v[,(f
fu'aaéb 1$ /a/w» ot cwmdlle })lmrub wols b o po /Ll A2 428

* 0, nephelomclen , bearn 06 é‘ﬁl-/' vgedd :ﬂ-“n\yl wohts Sennp e, Page3ord
Aot o M«} soatlued o gf)' ﬂ% s ptananed
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2). what are the major contributors towards the turbidity of water?
A e
/
Nead oﬂsmmxwaﬁab (ij““ f‘]j“"‘#‘ hacloa, éu‘"ﬁ")
"/ 5l tamd ceclimenty
3). what would be the effect of turbid water on the disinfectant ability?
/’]hb Tnbididy reducor He ‘6()”“"”‘{796 M%‘#LJ chomiad nacess: The suagoncled motie
Cown LL"“"SC He chomicad nobue Og woden once He 0("51'“{((;@‘"‘ is ackl).
fove soli may chouge Mo gommkellig (opoty of diigecld:

4). what are the Colloidal particles? . . &‘ bed e L:b.
; i : > 'JA, us\o’uj S:/L”C’ GW‘/ 11
/]M) ﬂ; AW«&( (d\nSJSbJ-@é 'é;.beAoM A ’!; Z’ﬁa&p[ ‘,.J"(/U 06 30(4’ @W.,_.,érbhg, 7./04(,
Vi @ﬂoa’o’oj pum(-c»&a ensisth 56 'é'ejd f : yA [ :
oil Cw‘o"rd T ‘I] . consialy ﬁg 'é"»( (f’av PM{"('GA wi ¥ Ao e DWS»-(}

ooch othor. [Becue o Hewr Gy waais) LLWA( {'L‘ddah'(.[ A %?MM»J —é,s,c.

5). Why scale selection is important for analysis? A
AhS) /{m& 4(,[{5{1‘,\« i ?m[)ﬂwéﬂ’m/ f’ 5€j oAl or( ek ffﬂa//ﬁ./]/%f’"
A(ﬂ'& 40,, ;,& PG 1yn e ,Z,.,,f Py 0 —10 pele un’zu gl'fﬂ ﬁc yow/ 4
§ somple hing Aobidify poe Ao 10 By 2 2pc 2y
pam [am ’6{2'." b Ate /wé,,&éy /S{w\(éfj af kgl CNTU 9/5;05(_//{}[1/
% wed ape ek mu/oﬁ Ao héu&/ﬂ s Moched o Apas? 100 M7V

o u Frorge 96 10O NTU i bt Acheted.
% idu 15 campleeky)  opigum AR
Zdooﬂffdf

‘71&&'«@ /mo D/‘Z‘m?f
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