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Terminology

TS : Total solids

« TDS : total dissolved solids

« TSS : total suspended solids

« VSS : volatile suspended solids
« FSS . fixed suspended solids

« BOD : biological oxygen demand
« COD : chemical oxygen demand
« MLSS : mixed liquor suspended solids

« MLVSS : mixed liquor volatile suspended
0lids




Terminology

« SVI :sludge volume index
* SV30 : settled sludge volume via 30 min.
« DO : dissolved oxygen

- F/M :food/ microorganisms

« SA :sludge age

« AS : activated sludge

« RAS : Return activated sludge
- WAS : waste activated sludge
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Nephelometer & Cells




Flow chart

Measure turbidity immediately \

pour well-mixed sample into cell

~

Immerse the cell in an ultrasonic bath for 1 to 2 s or apply
vacuum degassing, causing complete bubble release.

e

Read turbidity directly from instrument display.

/

Calibrate continuous turbidity monitors for low turbidities

Computer calculates result

Report the Result




u 55 =
O
0°C
v
1. Ignite 2. Cool in *
empty evap. h . .
dish in muffle desiccator 3. V\(Ij(:lsghh_evn\;fty
furnace
6. Cool in
desiccator
<—
s — | |
i 4. place a 25 to 50
5-Dry the samples ml sample aliquot
.at 103°C to 105°C on a prepared

evaporating dish
and evaporate on
water bath.

7. Weigh dish and dry residue — W2




TS flow chart

Prepare the oven, evapo. dish & cal. balance

J

J

Let evapo. dish to cool for 10 min. in Desiccator

Remove & weigh on balance (W1)

y

Pipette well shaking sample (25ml-50ml)

J

Dry-( place in oven at 105°)

Y

After 1 hour remove all dishes to Desiccator

J

Weigh drying all dishes on the balance (W2) J

Repeat for all samples including blank & Standard

Report the Result

o

J

Computer calculates result




TVS &TFS

Drying oven Electronic Balance

I_U_I

Evap. dish

&
Muffle Furnace Desiccator water bath.




OUTLINE OF PROCEDURE FOR FIXED
AND VOLATILE SOLIDS

u 5500 SR -
)

C
@
O
1. Ignite empty dish in 2. Cool in 3. Weigh empty dish
muffle furnace desiccator
1
1030 PS
6. Cool in C o

ldesiccator «— ® | [ :|

Place a 25 to 50 ml sample

Dry the samples at aliquot on a prepared
103°Cto 105°C for 1 to evaporating dish. Evaporate
on a water bath.
550° b
7. Weigh dish and ‘ 8
. Weigh dish and ¢ |
residue 8. Ignite dried
residues in muffle
furnace
10. Weigh l
dish and ash.
9. Cool in

desiccator




TVS Flow Chart

Prepare the oven , Evapo. Dish & cal. balance

Y

J | Let Evapo. Dish to cool for 10 min. in Desiccator

Remove & weigh on balance (W1) J

Dry-( place in oven at 105°) J

J Pipette well shaking sample (25mI-50ml)

Weigh drying all dishes on the balance (W2)

J After 1 hour remove all dishes to Desiccator

J

Ignite in muffle furnace at 550%c &Weigh all dishes (W3)

Y

Repeat for all samples including blank & Standard !

o

Report the Result

Computer calculates result




Calculations

-Calculate the Volatile solids mg/l as follow:

Total Volatile Solids mg/l = (W total — W fixed) X 1000,000
ml of sample

W total = weight of dried residue and dish (grams)

W fixed = weight of Ash and dish (grams)




Total Dissolved Solids (TDS)




Total Dissolved Solids (TDS)

Steam both

Electronic Balance

S ‘;\ I_U—_l

Evaporating dish
and water bath.

% ~

Filtration System




OUTLINE OF PROCEDURE FOR
TDS

\—=
550 0

°C

1. Ignite empty 2 Cool in »

evap. dish in desiccator i i
muffle furnace 3. Weigh empty dish -+ 4. Filter, take «
w1 the filtration

I
4. place a 25 to 50

5-Dry the samples at ml sample aliquot

.103°C to 105°C on a prepared
evaporating dish

and evaporate on
water bath.

6. Cool in desiccator

7. Weigh dish and dry residue— W2




TDS Flow Chart

Prepare the oven, Dish & cal. balance

Y

Let dish to cool for 10 min. in Desiccator

Y

Remove ,weigh on balance (W1)

v

Pipette sample, filter, take filtration liquor

J

Dry dish - place in oven at 105°

v

i After 1 hour remove all dishes to Desiccator

Weigh all dishes on the balance (W2) v

Repeat for all samples including blank & Standard

Report the Result

o

J

Computer calculates result




Total Suspended Solids (TSS)

Electronic Balance

-

« \

-

«

Muffle Furnace

Desiccator



OUTLINE OF PROCEDURE FOR TSS

1-Dry filter paper at 2. Cool in desiccatore
.103°C to 105°C

5-Dry the sample
.at 103°C to 105°C

4. Filter the
sample

. Weigh after drying (w2)



TSS Flow Chart

Prepare the oven, Filter paper & cal. balance

J

Let filter paper to cool for 10 min. in Desiccator

v
Remove ,weigh on balance (W1) J
. Pipette sample, filter immediately
Dry- place in oven at 105% J

J After 1 hour remove all filters to Desiccator

Weigh all filter papers on the balance (W2) J

Repeat for all samples including blank & Standard

v

Computer calculates result

o

Report the Result




Settleable Solids (SS)

C o)

Filtration System




OUTLINE OF PROCEDURE FOR SS
MATTER

Ml

3. Spin the cone forward

1. Fill an Imhoff cone to 2. Wait 45 minutes for the and backward several
the 1L with a mixed undisturbed sample to times to dislodge materials
sample settle. on the inclined side of the
cone.
5. Read the graduated scale on the Imhoff cone 4. Wait 15 minutes for the
at the top of the solids layer as mL/L settle sample to settle

able matter.




Settleable Solids Flow Chart

Fill an Imhoff cone to
the 1L with a mixed

sample T

Wait 45 minutes for the
undisturbed sample to settle.

—

Spin the cone forward
and backward several.

Wait 15 minutes for the sample to
settle

T
Read the graduated scale on the Imhoff cone at the
top of the solids layer as mL/L settle able matter.




Calculation

mg settle able solids/L = mg total suspended

solids/L mg nonsettleable solids/L

solids (mg/L) = A - B
Where: A = Total suspended solids (mg/L)

B = Non settle able solids (mg/L)




Settled Sludge Volume (SV30)

10 cm diameter MCR y - P
a i il || e
m ? 1000 F | . B I " §
§ it - | ¥ ] i L}




SV3o0 or SSVso Flow Chart

Shak sample, pour it into the settling
column distribute solids inverting
column 3 times.

~

o~

Stir well and let suspension

/ settle.

Determine the volume after 30
minutes (SSV or SV).




Sludge volume index ( SVI)

or Stirred sludge volume
index ( SSVI)

Shak sample, pour it into the settling
column distribute solids inverting
column 3 times.

~

N

Stir well and let suspension

/ settle.

Determine the volume after 30 minutes
(SSV).

N

Determine the MLSS in g/L.




Calculation:
-The individual SSV (mi/1000 ml) is calculated by dividing the volume

of sludge after 30 min. by the volume taken for analysis then multiply
by 1000.

volume of sludge after 30 min. (units/50 units)

Inividdual SSV =---cmmmme e X 1000

Volume of sample taken for analysis (units)
-The individual SSVI (ml/g) is calculated by dividing SSV by MLSS.

SSV (ml/ 1000 ml)
Individual SSVI = ———— e ml/g
MLSS (g/1000 ml)

T —




Percentage of Dry & volatile Solids
(DS% & VS%)

S =

Elec. Balance



Flow chart

Weigh a clean evaporating basin (W,)

\

Pour a sample into the evapo. basin

/ (app- 100-125 ml).

Weigh the evapo. basin and sludge sample

(W). AN

Repeat for all samples, QC standard

/ and blank distilled water.

Transfer the evapo. basins to a steam

bath to evaporate the water for 1 h. \

After drying, Remove the evapo. Basins to

/ the desiccator to cool, Weigh (W;)

Dry again for 30 min., Remove the evapo.
Basins to the desiccator to cool, Weigh (W,)




Place evaporating Basins into the furnace at 550 0C for 1 h.

N\

Cool for 30 min. at 110 0C then at desiccator , Weigh (W5s)

/

Repeat the instructions for the QC standard.




Calculation:

Should the calculation need to be done manually then the following
equations must be used:

Total solids = (W3-W1/W2-W1) X 100% w/w (as a % of the wet sludge)

Volatile solids = (W3-W4/W3-W1) X 100% w/w (as a % of the dried
sludge)
Where: W1 = Empty Dish Weight.
W2= Weight of dish + wet sludge.
W3 = Weight of dish + dry sludge.
W4 = Weight of dish + ashed sludge.

T E—




total Alkalinity- T. Alk.

Hot Plate




-T. Alkalinity (T. Alk.) Flow Chart

A blank distilled water sample must be
analyzed with each batch of sample.

\

Use a pipette or graduated cylinder to place
50 ml of sample in 100 ml beaker.

/

Fill burette with 0.1 or 0.02 N H,SO, \

/

Record on the Alkalinity work sheet, the volume of
titrant added to the end-point.

Titrate to PH 4.5 with H,SO,




Calculation:

Calculation of Alkalinity for Sewage Sludge.

Alkalinity = A x N X 50, are
Mg CaCo3 ml sample

A= ml of standard sulfuric acid

N= Normality of standard acid
A x B

Normality, N = 53.0 x C

Where,
A =g NaZCo3 weighed into 1- L flask

mil NaZCo3 solution taken for titration

ml acid used



Dissolved Oxygen (DO)




Biochemical Oxygen Demand(BOD)




OUTLINE OF PROCEDURE FOR BOD
(Unchlorinated Samples)

1. Fill 2 BOD bottles
with BOD dilution 20°C
water; insert
stoppers. 1
(1) to incubator o= —————
5. Test for DO.
~

(2) to DO test
————————
3. Test (2)
for DO
) 4. Incubate S days.
!

2. Place sample in
2 BOD bottles;
fill with BOD dilution
water; insert stoppers.
(3) to incubator
(4) to DO test

-




'f'.'

BOD flow chart

BOD bottles should be of 300-mL
capacity with stoppers. T~

Fill two bottles completely with dilution water
.~ |, Avoid entrapping air bubbles.

Set up one or more dilutions of the sample to

cover the estimated range of BOD values. \

Immediately determine the initial
L dissolved oxygen (DO).

Incubate, dilution water, blank and diluted

sample in the dark at 20°C for 5 days. \

L After 5 days (£3 hours), measure
(BODs), Should be at least 1 mg/L.

Computer calculates result \

Report the Result




(DO of blank — DO of sample)*300

BOD as mg O,/L.= ml of sample
Or
[(S initia — S final) — (B initia— B fina)]*300
BOD as mg O,/L = ml of sample
Where:

S ..itia 1S the concentration of DO in the sample bottle before incubation
S .1 1S the concentration of DO in the sample bottle after incubation
B ;.iiia1 1S the concentration of DO in the blank bottle before incubation

B 4, 1S the concentration of DO in the blank bottle after incubation




Chemical Oxygen Demand (COD)

Apparatus

a) COD HACH digestion vesselsy |-

b) Heating block digester with 16 or 25 hles
and temperature up to 200 °C to operate at 150 °C

-

c) Spectrophotometer (620 nm)




OUTLINE OF PROCEDURE FOR COD -

|

5. Hold one vial ata 6. Hold a second vial at 7. Cap the vials tightly. 8. Hold the vials by the
45-degree angle. Use a a 45-degree angle. Use a Rinse them with cap over a sink. Invert
clean volumetric pipet to clean volumetric pipet to deionized water and gently several times to
add 2.00 mL of sample to add 2.00 mL of deionized wipe with a clean paper mix. Place the vials in the
the vial. This is the water to the vial. This is towel. preheated COD Reactor.
prepared sample. the blank. The sample vials will
Note: Use a TenSette pipet to Note: Use a TenSette pipet to become very hot during
add 0.20 mL for the add 0.20 mL for the mixing.

200-15,000 mg/L range. 200—-15,000 mg/L range.

Go To Next Page I

9. Heat the vials for two 10. Turn the reactor off. 11. Invert each vial 12.Proceed to the

hours. : P several times while still Colorimetric Determination
Wait about 20 minutes f
the elvial:‘:o cool ltoulzg o‘ér warm. Place the vials into Method 8000 on page 3.
or less. a rack and cool to room

temperature.




-Take 1.5 ml dichromate solution + 3.5 ml
sulfuric acid solution and + up to 2.5 ml sample. ~

- -Prepare a blank by suing 2.5 ml distilled water.

-Shake well and put on the heating block

and leave for two hours. \

-Tugn of and collect the vessels in metal
L rack and leave to cool to roo temperature

-Measure at 620 nm using HACH
spectrophotometer as concentration. \

-Use standard to calculate the factor of the apparatus.

~
/ Computer calculates result

Report the Result




Reading * 2.5 * factor

COD as mg O2/L =
ml of sample

How to calculate the factor

-Prepare standard COD solution using potassium hydrogen phthalate (PHP).

«Crush and then dry PHP to constant weight at 120 oC.

-Take 425 mg PHP and dissolve in 1000 ml (this solution has theoretical value of 500 mg COD/I)
-The solution is stable for 3 months in the refrigerator in the absence of biological growth.
-Take 2.5 ml and treat as sample and get the factor of the apparatus.

You can make dilution to get 400, 300, 200 and 100 mg COD/L to have more points for the factor




425 mg potassium hydrogen phthalate to 500 ml distilled water.

This solution 1000 mg COD/L

Take 50 ml and diluted to 500 ml with distilled water to give 100 mg COD/L
From the last solution we take the following

1- 10 mlin 100 ml to give solution with 10 mg/l of COD

2- 25 ml in 100 ml to give solution with 25 mg/l of COD

3- 50 ml in 100 ml to give solution with 50 mg/l of COD

4- 75 ml in 100 ml to give solution with 75 mg/l of COD

5- and the original solution with 100 mg/l of COD

Do as in the previous method and measure at 436 nm to get the value for the

factor




Theoretical value of COD

Factor =
measured value (reading)

Reading * 2.5 * factor

COD as mg O2/L =
ml of sample




Chlorides

Drying Oven set at 140 Oc

Hot Plate

Eleé. Balahce

R ;ﬁ‘/“' Sl |

i <P
Vol. Flask Cylih&ers Reagent
| bottle




Chlorides Flow Chart

-Take ,25 mL of sample and transfer to a 250 mL flask.

~

/ -Dilute the sample to app. 100 mL with distilled water.

Add 1 mL of potassium chromate solution.

T

Add Ag,NO; titrant, stirring the sample, to a pink/yellow end-point.

/

Record the titer and standard NaCl solution
volume taken, on the chloride work sheet.

N\

Report the Result




Calculation:
Use the following equation

(A-B) x N x 35.450
mg CL /L =

ml Sample
Where:

A = ml titration for sample
B = ml titration for blank, and
N = Normality of Ag NO,

mg NaCl/L=(mgCL /L) x1.65




Ammonia - nitrogen

Dispenser Volumetric pipettes




Ammonia—-N Flow Chart

Prepare a series of standard
solutions

Electrometer cal. by using standard

— solutions

Preparation of Std curve(mg NH3-N/I vs mV) ~

Measure the Samples

Pl

Minimize the ratio of surface area to volume

oF 3
Cover beakers containing standard & samples between
measurements

ﬁemove bubbles by gently tapping the

electrode. \

Repeat for all samples including blank & Standard

N

/ Computer calculates result

Report the Result




16-Total Nitrogen - TN




Total Nitrogen — TN Flow Chart

#The assay can be divided in three separate steps:

a-Digestion with sulfuric acid and a catalyst

b-Distillation with water steam

c-Titration and calculation of results

a. Digestion

The oxidative disintegration of the N-containing bonds with conc. H,SO, to N
as ammonium-ion.

b.Distillation

Control rate of steam generation to boil contents in distillation
unit occurs.

c.Titration

The volumetric determination of the nitrogen content is now done
using the end point titration to a set pH Value.




Calculation of the Result

» The following formula is used to calculate the nitrogen
content in percentage:
%N =(cx(V-VBLxMx100%) / E

c = Concentration of the titration solution in mol/ml

v

v

v

V = Consumption of titration solution in 1

v

VBL = Consumption titration solution blank value in 1

v

M = Molar mass nitrogen in g/ mol

v

E = Initial sample weight




OIL AND GREASE(O&GQG)

Separating funnel

Elec. Balance Steam both

qﬁl' ( =e")
? |

Condense .
Desiccator







1. Collect 500 mL of
sample in a clean 1000-
mLseparatory funnel

3. weigh dried and
Record the weight of
the flask.

Y

2. Add 4 mL of
1:1Hydrochloric,
Mix well, pH
must be < 2
Check sample.

Ny

4. Add 20 mL of
n-hexane to the
sample



Sulphides - H2S

Vol. pipettes Elec. Balance Il Vol. Burette Vol. Flask




Sulphides Flow Chart

Put 0.15 ml zinc acetate solution into a 500
ml sample, add 0.1 ml of 6 N NaOH.

\

Let it for 30 min., filter.

/

Take filters with precipitate to add 100 ml water.

T~

Add iodine solution and HCI and titrate

/

Repeat for all samples including blank

o

Report the Result

T

Computer calculates result




Calculation:

[(AxB)-—(CxD)]x 16000
Mg S-2/LL = =memmmmecccce e e e

ml of sample

Where:
A = ml of iodine solution added
B = normality of iodine solution
C = ml of sodium thiosulfate solution added

D = normality of sodium thiosulfate solution

T
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