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General discussion 

The strength of waste water is normally measured using accurate 

analytical techniques.  

The more common analyses used to characterise waste water 

entering and leaving a plant are:  

 

•Solids  

• pH  

• Total phosphorus  

• Total nitrogen 

 

Parameters by which waste water is measured: 

Solids 

There are three major types of solids that are of concern in the 

environment: 

Total suspended solids (TSS), colloidal solids, and dissolved 

solids.  

Solids are associated with numerous problems in decentralized 

wastewater treatment systems and in the environment.  

These include: 

Movement of solids into the soil around distribution lines in poorly-

managed treatment systems  

Mass deposition causes filling of storage areas, blockage of 

ditches and channels, and degradation of fish spawning areas. 

Increased turbidity (colloidal solids) produces a reduction of light 

penetration to aquatic vegetation, thus detrimental changes in the 

feeding. 

The colloidal solids play a major role in environmental protection, 

but its nominal size range, i.e, 0.01 to 1.0 microns, includes such 

things as algae, bacteria, cell fragments, and debris. Colloids can 

be moved to the TSS or dissolved categories by different treatment 

processes and may contain much of the total organic matter in a 

sample. Volatile and fixed solids fractions are separated by heating 

the sample to 550 ºC.  
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Total Volatile Solids (TVS): 

Is the solid material lost after being heated at 550 °C.? Volatile 

solids are a useful approximation of the amount of organic matter 

present in the sample of water.  

 

Total Fixed Solids (TFS): 

Is the total solid remaining after heating at 550°C. Fixed solids are 

a useful approximation of the amount of mineral matter present in 

the sample of water. Total solids are the sum of the total volatile 

solids plus the total fixed solids in the sample:  

 

TS = TVS + TFS 

 

You can also combine two classifications to determine:  

• Volatile Dissolved Solids (VDS)  

 • Volatile Suspended Solids (VSS) 

 

Where: 

TVS = VDS + VSS, and 

• Fixed Dissolved Solids (FDS) 

• Fixed Suspended Solids (FSS)  

 

Where: 

TFS = FDS + FSS 

 

The relationship between some solids fractions are illustrated as 

following: 

 

Total Solids 

1-Total Suspended Solids   2-Total Dissolved Solids 

a- Fixed Suspended Solids  a- Fixed Dissolved Solids  

b- Volatile Suspended Solids  b- Volatile Dissolved Solids 
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pH: 

This is the concentration of hydrogen ions in solution and indicates 

the level of acidity or alkalinity of an aqueous solution. If the pH of 

the waste water is outside the range 5-10, there may be 

considerable interference with biological processes. pH has agreat 

effect on bacterial growth.  

 

Total phosphorus:  

This parameter is normally divided into three fractions, namely:  

1. orthophosphate: 

Dissolved inorganic phosphate (PO4
3-)  

2. polyphosphates:  

Complex compounds generally derived from detergents  

3. Organically bound phosphate:  

Dissolved and suspended organic phosphates  

 

Total phosphorus analysis requires two steps:  

Conversion of polyphosphates and organically bound phosphorus 

to dissolved orthophosphate, and colonmetric determination of the 

dissolved orthophosphate. 
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Inorganic Analyses for wastewater  

UNIT PARAMETERS 

Unit pH 

°C Temperature (Tem.) 

mS/cm Conductivity (Cond.) 

mg/l Residual Chlorine (Res. Cl) 

 Odour 

(NTU) Turbidity 

 Colour  

mg/l Total Solids (TS) 

mg/l T. Volatile Suspended Solids (TVSS) 

mg/l T. Suspended Solids (TSS) 

mg/l Total Dissolved Solids (TDS) 

mg/l Settable Solids (SS) 

mg/l Ammonia (Ammo.) 

mg/l Nitrate (NO3) 

mg/l Nitrite (NO2) 

mg/l Total Nitrogen (TN) 

mg/l Sulphides (H2S) 

mg/l Total Phosphorus (PO43-) 

mg/l Chlorides (Cl-) 

mg/l Cyanide (CN-) 

mg/l Alkalinity (Alk.) 

mg/l Total Hardness (T.H.) 
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mg/l Anionic Surfactance 

 Sludge Volume Index  

% Percentage of Dry & volatile Solids 

(DS% & VS%) 

 

pH 

The pH value of water or wastewater is the measurement of its 

acidity or alkalinity. A scale of 1 to 14 is used for measurement, 

with 1 being extremely acidic and 14 being extremely alkaline. The 

midpoint (7.0) is neutral. 

The efficiency of chlorination and coagulation, and the corrosivity 

of treated water, depend on pH. Monitoring of pH can indicate 

changes in raw and finished water quality. 

 

Method Summary 

This TEST describes the procedures for the determination of pH in 

various types of wastewater samples. 

 

Interferences 

The pH should be measured as soon as possible after sample 

collection, preferably within 15 minutes. If the sample must be 

stored, it should be refrigerated at 4 oC with NO preservatives 

added and the test performed no later than 6 hours after collection. 

 

Sample Handling 

Samples may be collected in glass or plastic containers, with a 

volume of at least 25 ml. 

 

Equipment and Apparatus 

pH meter and stirrer. 

 

 



 الدرجة الثالثة -Inorganic analysis  الصحي المسار الوظيفي لوظيفة كيميائي مياه الصرف
 

 

 

 7 االدارة العامة لتخطيط المسار الوظيفي –قطاع تنمية الموارد البشرية بالشركة القابضة 

Electronic Method: 

pH meter consisting of potentiometer, glass electrode, reference 

electrode, and a temperature-compensating device. Most modern 

pH meter used a single combined electrode. 

 

Reagents and Standards 

Calibrate the electrode system against standard buffer solutions of 

known pH usually 4.0, 7.0, 10.0. 

 

Analytical Procedures 

1. Calibration (General Instructions; for specific details see 

manufacturer’s instructions): 

2. Remove electrode from storage solution rinse, dry with soft 

tissue. 

3. Place in initial buffer solution and set the lowest pH point 

(4.0). 

4. Remove electrode from the first buffer, rinse thoroughly with 

distilled water, blot dry.  

5. Place in second buffer and set the mid pH point (7.0). 

6. Remove electrode from the second buffer, rinse thoroughly 

with distilled water, blot dry. 

7. Place in third buffer and set the high pH point (10.0). 

8. Remove electrode from the second buffer, rinse thoroughly 

with distilled water, blot dry. 

 

The pH reading of the buffer solutions should be within 0.1 pH 

units of the buffer pH. 
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Sample Analysis: 

Place the electrode in the water sample. 

Stir sample gently to ensure homogeneity. 

Read the pH value directly from the meter. 

 

Calculations 

Not applicable. 

 

 

Reporting 

Report the pH of the raw wastewater, each stage of the treatment 

process, and the treated water at least once per day in the Daily 

Log Book. 

 

Quality Control 

If sample pH values vary widely, standardize for each sample with 

a buffer solution having a pH within 1 to 2 pH units of the sample. 

 

pH Testing Checklist 
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Temperature 

Introduction 

This method is taken from standard methods for the examination 

of water and wastewater edition 19:1995, 2550 B. 

Temperature readings are used in the laboratory to calculate 

various forms of alkalinity, in the calculation of salinity and in 

general laboratory operations. 

On-site measurements are made on wastewater & activated 

sludge samples. 

In the activated sludge process temperature has a direct relation to 

the dissolved oxygen concentration.  

Elevated temperatures resulting from dischanges of heated water 

from industrial plants may have significant ecological impact. 

Normally temperature measurements are made with good mercury 

filled Celsius thermometer. 

 

Scope 

This procedure describes how to carry out laboratory & on- site 

temperature measurements. 

 

Personal Responsible 

Title Technician 

Responsibilities Responsible to measure temperature on 

wastewater samples.  

 

Apparatus 

Mercury thermometer with a scale marked in 1 ºC increment. The 

scale range for water samples should be in the (–10 to 110 ºC) 

Ideally the thermometer should have a calibration certificate.  

Mercury thermometer marked in 0.1 ºC incensement. 

Sampling jug for onsite analysis.  
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Procedures 

Pre analysis checks:  

Thermometers are delicate instruments and may become out of 

adjustment through excessive vibration or tough handling in transit; 

the most frequent defect arising from such treatment is a divided 

Liquid column. 

Before use check the thermometer column for breaks in the liquid, 

if a break is found one of the following methods can be used to 

rejoin the liquid. 

Swing the bulb downwards at arms length several times. 

Hold the thermometer bulb upside down and top the bulb gently 

until the liquid runs down the stem and rejoins the broken column. 

Immerse the thermometer in a suitable cold medium e.g. ice-water, 

until the whole of the liquid column contracts into the bulb then 

gently taps the bulb to remove gas bubbles.  

On site temperature measurements 
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If the temperature is to be taken on site during normal sampling 

refer to the laboratory procedure SP_L_01 “sample collection and 

preservation” note it is important to use a large volume of sample 

so that the temperature is not affected by the ambient air 

temperature or from your hands. 

After taking a sample, the temperature must be taken immediately 

whilst the sample is still in the sample jug. 

Place the thermometer into the sample, if it is a partial immersion 

thermometer, and then submerse the thermometer to the mark on 

the stem. 

Raise the sample jug to eye level whilst holding the thermometer 

steady in the sample, so that you can clearly see the meniscus of 

the mercury column. 

Wait until the mercury in the steam of the thermometer reaches a 

stable reading (approx.1 minute). 

Record the result to the nearest 0.5 ºC in the temperature logbook. 

Transfer the result directly from the logbook into the computer 

spread sheet. 

Print the daily temperature report, and pass to the Senior Scientist 

or Laboratory Manager for signing off. 

The daily analysis report sheet can then be printed. 

 

Temperature measurements in the laboratory: 

General laboratory operations e.g. temperature of a water bath 

Place a distilled water rinsed thermometer in the sample to be 

measured fix if necessary with a support stand and clamp. 

Position yourself so that your eye is level with the meniscus of the 

mercury column. 

Wait until the mercury reaches a stable value. 

Record the result to the nearest 0.5 ºC or 0.1 ºC depending on the 

accuracy required in the appropriate analysis logbook. If 

temperature measurements are made on samples in the laboratory 

the result should be recorded on the computer spreadsheet then 

printed as section 4.5. 
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Quality Control Checks 

Plot the quality control standard result on the quality control chart 

and check that the standard meets the quality requirements 

(detailed in SP_L_02 quality control charts Laboratory 

Procedures), if the quality requirements are not met then report the 

failure to the Senior Scientist and Laboratory Manager. You must 

not report the results. 

 

Reporting results 

If all the quality checks in section 4.4 meet the requirements then 

report the results. 

Enter all data from the temperature work sheet into the 

temperature spread sheet on the computer. 

Save the spread sheet and print out the temperature report sheet. 

Pass to the Senior Scientist or Laboratory Manager to sign off. 

When the temperature report sheet has been signed off the daily, 

report can be produce.  

 

Conductivity 

Introduction 

This method is taking from the standard method for examination of 

water and ware water edition 19; 1995, 2510B, and from 

conductivity meter model 50150 instruction manual. 

Conductivity is a measure of the ability of an aqueous solution to 

carry an electric current. This ability depends on the presence of 

ions, on their total concentration, mobility, and valence and on the 

temperature of measurement. 

Conductance (the reciprocal of resistance) of solution is measured 

between two fixed and chemically inert electrode the conductance 

of absolution, Gist directly proportional to the electrode surface 

area and inversely proportional to the distance between the 

electrodes L, cm. The constant of prpptionality, K  

 G=K (A/L) 

 To compare conductivities, value of K are reported relative to 

electrode with A=1cm2 and L=1cm.  
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Cells of different physical configuration are characterized by their 

cell constant, Kith cell constant of k =1.0. 

The actual k of a specific cell is determined by a comparison 

measurement of standard solution of known of conductivity (e.g., 

0.01 M KCl). 

The cell constant k must be multiplied by the observed 

conductance to obtain the actual conductivity reading. 

The conductivity of a solution will change with a change in 

temperature.  

The temperature is chosen as a reference to be either 25°C or 

20°C 

As soon as the samples are delivered to the laboratory start the 

analysis immediately, if this is not possible transfer the sample 

bottles to the refrigerator.  

 

Scope 

This procedure describes how to carry out laboratory & on- site 

temperature measurements. 

Personal Responsible 

Title Technician 

Responsibilities Responsible to measure conductivety on 

wastewater samples.  

 

Reagents 

Water, Laboratory distilled water. 

Standard potassium chloride solution, KCl, 0.01 M: 

Weigh accurately 745.6 mg anhydrous potassium chloride 

solutions, KCl (dried before at 105 °C for an hour) and dissolve in 

distilled water. 

Transfer into volumetric flask and complete to the mark with 

distilled water. This standard has conductivity of 1412 µ mhos/cm. 
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Plasticization solution: 

Weigh approximately 1gram of chloroplatinic acid, H2PTcl6.6H2O, 

and 12 gm lead acetate. 

Dissolve in distilled water and transfer into 100 ml volumetric flask, 

then complete to the mark with distilled water 

 

Apparatus 

HACH CO150 Conductivity meter (the conductivity cell has a 

platinum –electrodes) 

Volumetric flasks. 

Beaks  

Magnetic stirrers 

Stirrer bars  

Platonizing unit kit cat .NO. 50164-00 
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Procedures 

Calibrations with a known standard: 

Press the (CAL) key from conductivity measurement mod and 

select the correct rang for the standard by pressing the CAL key 

one to three times to move through the choice.  

Rinse the conductivity probe with distilled water .start stirring of the 

standard and immerse the probe in the standard vertically to make 

sure air bubbles are not allowed to remain entrapped. 

Enter the adjusted value of the standard by scrolling each flashing 

digit with the up or down ARROW key, accepting each digit with 

the YES key, the display will blank. The meter will calibrate and 

return to measurement mod (if E-22 appears on the display press 

the yes key to measurement then check conductivity cell for 

maintenance need due to the cell constant is out of range) 

 

Conductivity measurements:  

Press the MODE to place the meter in conductivity mode (check 

the temperature is compensated by the temperature compensated 

cell). 

Rinse the probe with distilled water insert into the sample solution. 

Make sure air bubbles are not entrapped near the probe with 

stirring. 

Record the reading when it stabilizes 

 

Cleaning the probe  

If the sample contains oils, grease, or fats, the probe is cleaned 

with dipping in 1:1 hydrochloric acid solution and rinse with 

dematerialized water  
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Platinizing procedure: 

The cells may occasionally need gelatinization to refresh the cell 

plates when the original platinum black contaminated, all cells 

must be cleaned before gelatinization as previous. 

Plug the DIN connector of the probe into the Platonizing unit. 

Turn the Platonizing unit power on. 

Place the probe into the Platonizing vessel which has been filled 

with Platonizing solution (1g chloplatinic acid, AND 12 mg lead 

acetate in 100 ml distilled water. 

The probe must be recalibrated after plasticization. 

 

Quality Control Checks 

Plot the quality control standard result on the quality control chart 

and check that the standard meets the quality requirements 

(detailed in SP_L_02 quality control charts Laboratory 

Procedures), if the quality requirements are not met then report the 

failure to the Senior Scientist and Laboratory Manager. You must 

not report the results. 

 

Reporting results 

If all the quality checks meet the requirements then report the 

results. 

Enter all data from the Conductivity work sheet into the spread 

sheet on the computer. 

Save the spread sheet and print out the report sheet. Pass to the 

Senior Scientist or Laboratory Manager to sign off. 

When the report sheet has been signed off the daily, report can be 

produce.  
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Residual Chlorine 

Introduction 

This method is taken from the standard methods for the 

examination of water and wastewater edition 19:1995, 4500 Cl G - 

DPD” Colorimetric Method” and from Lovibond instruction manual. 

The Chlorination of water is used to improve the quality of water 

resulting from the reaction of chlorine with ammonia, iron, 

manganese and some organic substances. 

Chlorine applied to water in its molecular or hypochlorite form 

undergoes hydrolysis to form free chlorine consisting of aqueous 

molecular chlorine, hypochlorous acid and hypochlorite ion. At the 

pH and temperature of most waters, hypochlorous acid and 

hypochlorite ion will predominate.  

Free Chlorine reacts with ammonia and certain nitrogenous 

compounds to form combined chlorine as monochloramine, 

dichloramine and nitrogen trichloride. Their concentration depends 

on pH, temperature, initial chlorine- Nitrogen ratio and reaction 

time. 

N,N-diethyl-p-phenylene-diamine (DPD) react with free chlorine to 

produce a red color. 

Measurements of Chlorine residuals depend on the certain 

substances in untreated water. Such as organic material, naturally 

occurring ammonia, sulphide, nitrates and ferrous iron, absorb or 

destroy chlorine. This is known as the "Chlorine Demand" of the 

water and must be satisfied before chlorine is available for efficient 

disinfection to take place. Chlorine which remains after the chlorine 

demand has been satisfied is known as the "Free Chlorine 

Residual".  

Under certain conditions some of the chlorine which reacts with 

ammonia is still available as a disinfectant and is commonly 

referred to as the "Combined Chlorine Residual". 

The "Total Chlorine Residual is made up of Free Chlorine plus 

Combined Chlorine. 

Chlorine in water is not stable and begins to decompose almost as 

soon it is injected, so it is important that chlorine residuals are 

measured immediately after the samples have been taken. 
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Scope 

This procedure describes how to measure Residual Chlorine. 

 

Personal Responsible 

Title Chemist  

Responsibilities Responsible to measure Residual Chlorine in 

wastewater samples.  

 

Reagents 

Hazards 

Laboratory coats must be worn at all times. Safety glasses, gloves, 

must be worn. 

 

Water: 

Laboratory distilled water 

 

DPD tablets: 

1 DPD No 1 tablets for "Free Chlorine Residual". 

2 DPD No 4 tablets for "Total Chlorine Residual". 

3 DPD No 1 plus No 3 tablets for "Total Chlorine Residual". 

4 100 mg/l chlorine water: 

Prepare 100 mg/l chlorine from 10% sodium hypochlorite solution. 

Pipette 1 ml of 10% hypochlorite solution into a 100 ml volumetric 

flask, and make up to the mark with distilled water. This is the 

1000 mg/l stock solution. 

Pipette 10 ml of 1000 mg/l stock standard into a 100 ml volumetric 

flask, and make up to the mark with distilled water. This is the 100 

mg/l chlorine water solution. Mark the flask with the expiry date of 

1 month. 

0.025N Sodium thiosulphate Na2S2O3 

Dissolve 6.250 ±0.005 gram of Sodium thiosulphate Na2S2O3 in 

water and dilute to 1 liter, prepare fresh every two weeks. 
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Starch Indicator 

Potassium iodide, KI crystal. 

 

Apparatus 

1 Lovibond comparator 

2 Disk 3/40 B range of 0.2 – 4 mg/l chlorine. 

3 10 ml cells 

4 stirring rod 

5 Beakers 

6 100, 1000 ml volumetric flasks 
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Procedures 

1 Calibration of comparator 

Prepare 0.5, 1.0, 2.0 and 4.0 mg/l, chlorine standards in the range 

of 0.2 – 4.0 mg/l from the 100 mg/l chlorine water by taking 

0.5,1.0,2.0 ml from 100 ml in 100 ml volumetric flask. 

 

Standardization of the chlorine solution: 

Place 2 ml of acetic acid and 10 to 25 ml chlorine demand-free 

water in a flask. Add 1 gram of Potassium Iodide, KI. Titrate with 

0.025N Sodium thiosulphate Na2S2O3 until the yellow iodine color 

disappeared. Add 1 ml starch indicator and continue titrating to the 

disappearance of blue color. Repeat the previous steps on a 

volume of chlorine demand- free water corresponding to the 

sample used for titration. 

                 
                 

               
 

 Where: 

 N = Normality of Sodium thiosulphate Na2S2O3. 

 A = ml titrate for sample. 

 B = ml titrate of blank. 

 

Fill the 10 ml cell with the first chlorine solution and place it in the 

left-hand compartment of the comparator. Rinse out another cell 

with the same chlorine solution and leave in a few drops in the 

bottom. Add to this cell one DPD No 4 tablet, crush with a stirring 

rod. Add the chlorine solution to the 10 ml mark, mix rapidly and 

place the cell in the right hand compartment of the comparator. 

After two minutes match the color and record the reading as total 

residual chlorine. Repeate the above steps for all standard 

solutions. 

Measurements of Total Residual chlorine: 

Dilute sample with chlorine demand- free water when total chlorine 

exceed 5 mg/l 

Place 10 ml molded cell, containing the sample only, in the left-

hand compartment of the comparator. 
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Rinse out another cell with sample and leave in a few drops in the 

bottom. 

Add to this cell one DPD No 4 tablet (or DPD No1 plus DPD No 3) 

and crush with a stirring rod. 

Add the water sample to the 10 ml mark, mix rapidly and place the 

cell in the right hand compartment of the comparator. After two 

minutes match the color and record the reading as total residual 

chlorine. 

Measurements of Free Residual chlorine: 

Dilute sample with chlorine demand- free water when free chlorine 

exceed 5 mg/l 

Place a 10 ml molded cell, containing the sample only, in the left-

hand compartment of the comparator. 

Rinse out another cell with sample and leave in a few drops in the 

bottom. 

Add to this cell one DPD No 1 tablet and crush with a stirring rod. 

Add the water sample to the 10 ml mark, mix rapidly and place the 

cell in the right hand compartment of the comparator. After two 

minutes match the color and record the reading as free residual 

chlorine. 

 

Reporting Results  

If all the quality checks meet the requirements, then report the 

results. 

Enter all data from the Chlorine residual worksheet into the 

Chlorine residual spreadsheet on the computer. 

Report all of the results to 1 decimal place. 

Save the spreadsheet and print out the Chlorine residual report 

sheet, pass to the Senior Scientist or Laboratory Manager to sign 

off. 

When the Chlorine residual report sheet has been signed off the 

daily report sheet can be prepared.  
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Odor  

General Discussion 

Principle:  

Determine the threshold odor by diluting a sample with odor-free 

water until the least definitely perceptible odor is achieved. There 

is no absolute threshold odor concentration, because of inherent 

variation in individual factory capability. 

A given person varies in sensitivity over time. Day-to-day and 

within-day differences occur. Furthermore, responses vary as a 

result of the characteristic, as well as concentration, of odorant. 

The number of persons selected to measure threshold odor will 

depend on the objective of the tests, economics, and available 

personnel. Larger-sized panels are needed for sensory testing 

when the results must represent the population as a whole or 

when great precision is desired. Under such circumstances, panels 

of no fewer than five persons, and preferably ten or more, are 

recommended.1 Measurement of threshold levels by one person is 

often a necessity at water treatment plants. Interpretation of the 

single tester result requires knowledge of the relative acuity of that 

person. Some investigators have used specific odorants, such as 

m-cresol or n-butanol; to calibrate a tester’s response.2 others 

have used the University of Pennsylvania Smell Identification Test 

to assess an individual’s ability to identify odors correctly. 

 

Application:  

This threshold method is applicable to samples ranging from 

nearly odorless natural waters to industrial wastes with threshold 

numbers in the thousands. There are no intrinsic difficulties with 

the highly odorous samples because they are reduced in 

concentration proportionately before being presented to the test 

observers. 
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Qualitative descriptions:  

A fully acceptable system for characterizing odor has not been 

developed despite efforts over more than a century. Nevertheless, 

(Flavor ProfileAnalysis) specifies a set of 23 odor reference 

standards that may be used if qualitative descriptions are 

important. These descriptors can be used with the Threshold Odor 

Test to standardize methods for sensory analysis. 

 

Sampling and storage: 

Collect samples for odor testing in glass bottles with glass or TFE-

lined closures. Complete tests as soon as possible after sample 

collection. If storage is necessary, collect at least 500 mL of 

sample in a bottle filled to the top; refrigerate, making sure that no 

extraneous odors can be drawn into the sample as it cools. Do not 

use plastic containers. 

 

Dechlorination:  

Most tap waters and some wastewaters are chlorinated. Often it is 

desirable to determine the odor of the chlorinated sample as well 

as that of the same sample after dechlorination. Dechlorinate with 

thiosulfate in exact stoichiometric quantity.  

 

Temperature: 

Threshold odor values vary with temperature. 

For most tap waters and raw water sources, a sample temperature 

of 60°C will permit detection of odors that otherwise might be 

missed; 60°C is the standard temperature for hot threshold odor 

tests. 

For some purposes because the odor is too fleeting or there is 

excessive heat sensation, the hot odor test may not be applicable; 

where: experience shows that a lower temperature is needed, use 

a standard test temperature of 40°C. For special purposes, other 

temperatures may be used. Report temperature at which 

observations are made. 

 

 



 الدرجة الثالثة -Inorganic analysis  الصحي المسار الوظيفي لوظيفة كيميائي مياه الصرف
 

 

 

 24 االدارة العامة لتخطيط المسار الوظيفي –قطاع تنمية الموارد البشرية بالشركة القابضة 

Quality control (QC): 

The QC practices considered to be an integral part of each method 

are summarized. 

 

Apparatus 

To assure reliable threshold measurements, use odor-free 

glassware. Clean glassware shortly before use with no odorous 

soap and acid cleaning solution and rinse with odor-free water. 

Reserve this glassware exclusively for threshold testing. Do not 

use rubber, cork, or plastic stoppers. Do not use narrow-mouth 

vessels. 

a. Sample bottles, glass-stoppered or with TFE-lined closures. 

b. Constant-temperature bath: A water bath or electric hot plate 

capable of temperature control of 1°C for odor tests at elevated 

temperatures. The bath must not contribute any odor to the odor 

flasks. 

c. Odor flasks: Glass-stoppered, 500-ml (ST 32) Erlenmeyer 

flasks, to hold sample dilutions during testing. 

d. Pipets: 

1) Transfer and volumetric pipets or graduated cylinders: 

200, 100, 50, and 25 ml. 

2) Measuring pipets: 10-ml, graduated in tenths. 

e. Thermometer: Zero to 110°C, chemical or metal-stem dial type. 
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3. Odor-Free Water 

a. Sources: Prepare odor-free water by passing distilled, 

deionized, or tap water through activated carbon. If product water 

is not odor-free, rebuild or purify the system. In all cases verify 

quality of product water daily. 

 

b. Odor-free-water generator: 

Make the PVC generator from a 2-ft length of 4 in. PVC pipe 

approved for use for drinking water purposes (e.g., Schedule 80, 

or National Water Council-approved in U.K). Thread pipe end to 

accept threaded caps. Have a small threaded nipple in the cap 

center for water inlet or outlet. To retain the activated carbon, 

place coarse glass wool in top and bottom of generator. Regulate 

water flow to generator by a needle valve and a pressure regulator 

to provide the minimum pressure for the desired flow. 

Use activated carbon of approximately 12 to 40 mesh grain size. 

 

c. Generator operation:  

Pass tap or purified water through odor-free-water generator at 

rate of 100 ml/min. When generator is started, flush to remove 

carbon fines and discard product, or pre-rinse carbon. 

Check quality of water obtained from the odor-free-water generator 

daily at 40 and 60 °C before use. The life of the carbon will vary 

with the condition and amount of water filtered. Subtle odors of 

biological origin often are found if moist carbon filters stand idle. 
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Procedure 

a. Precautions:  

Carefully select by preliminary tests the persons to make taste or 

odor tests. Although extreme sensitivity is not required, exclude 

insensitive persons and concentrate on observers who have a 

sincere interest in the test. 

Avoid extraneous odor stimuli such as those caused by smoking 

and eating before the test or those contributed by scented soaps, 

perfumes, and shaving lotions. Insure that the tester is free from 

colds or allergies that affect odor response. Limit frequency of 

tests to a number below the fatigue level by frequent rests in an 

odor-free atmosphere. 

Keep room in which tests are conducted free from distractions, 

drafts, and odor. 

If necessary, set aside a special odor-free room ventilated by air 

that is filtered through activated carbon and maintained at a 

constant comfortable temperature and humidity. 

For precise work use a panel of five or more testers. Do not allow 

persons making odor measurements to prepare samples or to 

know dilution concentrations being evaluated. 

Familiarize testers with the procedure before they participate in a 

panel test. 

Present most dilute sample first to avoid tiring the senses with the 

concentrated sample. Keep temperature of samples during testing 

within 1°C of the specified temperature. Because many raw and 

waste waters are colored or have decided turbidity that may bias 

results, use opaque or darkly colored odor flasks, such as red 

actinic erlenmeyer flasks. 

b. Characterization: As part of the threshold test or as a separate 

test, direct each observer to describe the characteristic sample 

odor using odor reference standards. 

Compile the consensus that may appear among testers and that 

affords a clue to the origin of the odorous component. The value of 

the characterization test increases as observers become more 

experienced with a particular category of odor, e.g., earthy, musty, 

chlorine. 
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c. Threshold measurement: The “threshold odor number,” 

designated by the abbreviation TON, is the greatest dilution of 

sample with odor-free water yielding a definitely perceptible odor. 

Bring total volume of sample and odor-free water to 200 mL in 

each test. 

Follow dilutions and record corresponding TON presented  

These numbers have been computed thus: 

    
   

 
 

Where: 

A: mL sample and 

B: mL odor-free water. 

 

1) Place proper volume of odor-free water in the flask first, add 

sample to water (avoiding contact of pipet or sample with lip or 

neck of flask), mix by swirling, and proceed as follows: 

Determine approximate range of the threshold number by adding 

200 mL, 50 mL, 12 mL, and 2.8 mL sample to separate 500-mL 

glass-stoppered erlenmeyer flasks containing odor-free water to 

make a total volume of 200 mL. Use a separate flask containing 

only odor-free water as reference for comparison. 

Heat dilutions and reference to desired test temperature. 

2) Shake flask containing odor-free water, remove stopper, and 

sniff vapors. Test sample containing least amount of odor bearing 

water in the same way. If odor can be detected in this dilution, 

prepare more dilute samples as described in below. If odor cannot 

be detected in first dilution, repeat above procedure using sample 

containing next higher concentration of odor bearing water, and 

continue this process until odor is detected clearly. 

3) Based on results obtained in the preliminary test, prepare a set 

of dilutions as a guide. Prepare the five dilutions shown on the 

appropriate line and the three next most concentrated on the next. 

For example, if odor was first noted in the flask containing 50 mL 

sample in the preliminary test, prepare flasks containing 50, 35, 

25, 17, 12, 8.3, 5.7, and 4.0 mL sample, each diluted to 200 mL 

with odor-free water. This array is necessary to challenge the 

range of sensitivities of the entire panel of testers. Insert two or 
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more blanks in the series near the expected threshold, but avoid 

any repeated pattern. Do not let tester know which dilutions are 

odorous and which are blanks. Instruct tester to smell each flask in 

sequence, beginning with the least concentrated sample, until odor 

is detected with certainty. 

4) Record observations by indicating whether odor is noted in each 

test flask. For example: 

ml Sample Diluted to: 

 

200 mL          12     0     17     25       0      35      50 

Response       -         -      -        +       -        +        - 

 

5) If the sample being tested requires more dilution than is 

provided, prepare an intermediate dilution consisting of 20 mL 

sample diluted to 200 L with odor-free water. Use this dilution for 

the threshold determination. Multiply TON obtained by 10 to 

correct for the intermediate dilution. In rare cases more than one 

tenfold intermediate dilution step may be required. 

 

Calculation 

The threshold odor number is the dilution ratio at which odor is just 

detectable. In the example above, the first detectable odor 

occurred when 25 mL sample was diluted to 200 mL. 

Thus the threshold is 200 divided by 25, or 8. Lists the threshold 

numbers corresponding to common dilutions. The mallest TON 

that can be observed is 1, as in the case where the odor flask 

contains 200 mL undiluted sample. If no odor is detected at this 

concentration, report “No odor observed” instead of a threshold 

number. (In special applications, fractional threshold numbers 

have been calculated.6) Anomalous responses sometimes occur; 

a low concentration may be called positive and a higher 

concentration in the series may be called negative. In such a case, 

designate the threshold as the point after which no further 

anomalies occur. 
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For instance: 

Increasing Concentration 

Response      -      -      +      -      +      +      +      + 

Threshold 

 

Where: 

(-) signifies negative response and 

(+) signifies positive response. 

Occasionally a flask contains residual odor or is contaminated 

inadvertently. For precise testing repeat entire threshold odor test 

to determine if the last flask marked was actually a mislabeled 

blank of odor-free water or if the previous was a contaminated 

sample. 

Use appropriate statistical methods to calculate the most probable 

average threshold from large numbers of panel results. For most 

purposes, express the threshold of a group as the geometric mean 

of individual thresholds. 

 

Interpretation of Results 

A threshold number is not a precise value. In the case of the single 

observer it represents a judgment at the time of testing. 

Panel results are more meaningful because individual differences 

have less influence on the result. One or two observers can 

develop useful data if comparison with larger panels has been 

made to check their sensitivity. Do not make comparisons of data 

from time to time or place to place unless all test conditions have 

been standardized carefully and there is some basis for 

comparison of observed intensities. 
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Turbidity 

General Discussion 

Principle:  

This method is based on a comparison of the intensity of light 

scattered by the sample under defined conditions with the intensity 

of light scattered by a standard reference suspension under the 

same conditions. The higher the intensity of scattered light, the 

higher the turbidity. 

Formazin polymer is used as the primary standard reference 

suspension. The turbidity of a specified concentration of formazin 

suspension is defined as 4000 NTU. 
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Interference: 

Turbidity can be determined for any water sample that is free of 

debris and rapidly settling coarse sediment. 

Dirty glassware and the presence of air bubbles give false results. 

“True color,” i.e., water color due to dissolved substances that 

absorb light, causes measured turbidities to be low.  

This effect usually is not significant in treated water. 

 

Quality control (QC): 

The QC practices considered to be an integral part of each method 

are summarized. 

 

 

Apparatus: 

a. Laboratory or process nephelometer consisting of a light source 

for illuminating the sample and one or more photoelectric detectors 

with a readout device to indicate intensity of light scattered at 90° 

to the path of incident light. Use an instrument designed to 

minimize stray light reaching the detector in the absence of 

turbidity and to be free from significant drift after a short warmup 

period.  

The sensitivity of the instrument should permit detecting turbidity 

differences of 0.02 NTU or less in the lowest range in waters 

having a turbidity of less than 1 NTU. Several ranges may be 

necessary to obtain both adequate coverage and sufficient 

sensitivity for low turbidities. Differences in instrument design will 

cause differences in measured values for turbidity even though the 

same suspension is used for calibration. 
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To minimize such differences, observe the following design 

criteria: 

1) Light source: Tungsten-filament lamp operated at a color 

temperature between 2200 and 3000K. 

2) Distance traversed by incident light and scattered light within the 

sample tube total not to exceed 10 cm. 

3) Angle of light acceptance by detector centered at 90° to the 

incident light path and not to exceed 30° from 90°. The detector 

and filter system, if used, shall have a spectral peak response 

between 400 and 600nm. 

b. Sample cells: Use sample cells or tubes of clear, colorless glass 

or plastic. Keep cells scrupulously clean, both inside and out, and 

discard if scratched or etched. Never handle them where the 

instrument’s light beam will strike them. Use tubes with sufficient 

extra length, or with a protective case, so that they maybe handled 

properly. 

Fill cells with samples and standards that have been agitated 

thoroughly and allow sufficient time for bubbles to escape. 

Clean sample cells by thorough washing with laboratory soap 

inside and out followed by multiple rinses with distilled or deionized 

water; let cells air-dry. Handle sample cells only by the top to avoid 

dirt and fingerprints within the light path. 

Cells may be coated on the outside with a thin layer of silicone oil 

to mask minor imperfections and scratches that may contribute to 

stray light. Use silicone oil with the same refractive index as glass. 

Avoid excess oil because it may attract dirt and contaminate the 

sample compartment of the instrument. Using a soft, lint free cloth 

spread the oil uniformly and wipe off excess. The cell should 

appear to be nearly dry with little or no visible oil. 

Because small differences between sample cells significantly 

impact measurement, use either matched pairs of cells or the 

same cell for both standardization and sample measurement. 
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Reagents: 

a. Dilution water:  

High-purity water will cause some light scattering, which is 

detected by nephelometers as turbidity. 

To obtain low-turbidity water for dilutions, nominal value 0.02 NTU, 

pass laboratory reagent-grade water through a filter with pore size 

sufficiently small to remove essentially all particles larger than 0.1 

m;* the usual membrane filter used for bacteriological 

examinations is not satisfactory.  

Rinse collecting flask at least twice with filtered water and discard 

the next 200 ml. 

Some commercial bottled demineralized waters have a low 

turbidity. These may be used when filtration is impractical or a 

good grade of water is not available to filter in the laboratory. 

Check turbidity of bottled water to make sure it is lower than the 

level that can be achieved in the laboratory. 

b. Stock primary standard formazin suspension: 

1) Solution I: Dissolve 1.000 g hydrazine sulfates, (NH2)2H2SO4, in 

distilled water and dilute to 100 mL in a volumetric flask.  

CAUTION: Hydrazine sulfate is a carcinogen; avoid inhalation, 

ingestion, and skin contact. Formazin suspensions can contain 

residual hydrazine sulfate. 

2) Solution II: Dissolve 10.00 g hexamethylenetetramine, 

(CH2)6N4, in distilled water and dilute to 100 mL in a volumetric 

flask. 

3) In a flask, mix 5.0 mL Solution I and 5.0 mL Solution II. Let 

stand for 24 h at 25 3°C. This results in a 4000-NTU suspension. 

Transfer stock suspension to an amber glass or other UV-light-

blocking bottle for storage. Make dilutions from this stock 

suspension. The stock suspension is stable for up to 1 year when 

properly stored. 

c. Dilute turbidity suspensions: Dilute 4000 NTU primary standard 

suspension with high-quality dilution water. Prepare immediately 

before use and discard after use. 

d. Secondary standards: Secondary standards are standards that 

the manufacturer (or an independent testing organization) has 
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certified will give instrument calibration results equivalent (within 

certain limits) to the results obtained when the instrument is 

calibrated with the primary standard, i.e., userprepared formazin.  

Various secondary standards are available including: 

Commercial stock suspensions of 4000 NTU formazin, commercial 

suspensions of microspheres of styrene-divinylbenzene 

copolymer, and items supplied by instrument manufacturers, such 

as sealed sample cells filled with latex suspension or with metal 

oxide particles in a polymer gel. The U.S. Environmental 

Protection Agency1 designates user-prepared formazin, 

commercial stock formazin suspensions, and commercial styrene-

divinylbenzene suspensions as “primary standards,” and reserves 

the term “secondary standard” for the sealed standards mentioned 

above. 

Secondary standards made with suspensions of microspheres of 

styrene-divinylbenzene copolymer typically are as stable as 

concentrated formazin and are much more stable than diluted 

formazin. 

These suspensions can be instrument-specific; therefore, use only 

suspensions formulated for the type of nephelometer being used. 

Secondary standards provided by the instrument manufacturer 

(sometimes called “permanent” standards) may be necessary to 

standardize some instruments before each reading and in other 

instruments only as a calibration check to determine when 

calibration with the primary standard is necessary. 

All secondary standards, even so-called “permanent” standards, 

change with time. Replace them when their age exceeds the shelf 

life. Deterioration can be detected by measuring the turbidity of the 

standard after calibrating the instrument with a fresh formazin or 

microsphere suspension. If there is any doubt about the integrity or 

turbidity value of any secondary standard, check instrument 

calibration first with another secondary standard and then, if 

necessary, with user-prepared formazin. Most secondary 

standards have been carefully prepared by their manufacturer and 

should, if properly used, give good agreement with formazin. 

 Prepare formazin primary standard only as a last resort. Proper 

application of secondary standards is specific for each make and 

model of nephelometer. Not all secondary standards have to be 
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discarded when comparison with a primary standard shows that 

their turbidity value has changed.  

In some cases, the secondary standard should be simply relabeled 

with the new turbidity value. Always follow the manufacturer’s 

directions. 

 

Procedure 

a. General measurement techniques: Proper measurement 

techniques are important in minimizing the effects of instrument 

variables as well as stray light and air bubbles. Regardless of the 

instrument used, the measurement will be more accurate, precise, 

and repeatable if close attention is paid to proper measurement 

techniques. Measure turbidity immediately to prevent temperature 

changes, particle flocculation and sedimentation from changing 

sample characteristics. If flocculation is apparent, break up 

aggregates by agitation. Avoid dilution whenever possible. 

Particles suspended in the original sample may dissolve or 

otherwise change characteristics when the temperature changes 

or when the sample is diluted. 

Remove air or other entrained gases in the sample before 

measurement. Preferably degas even if no bubbles are visible. 

Degas by applying a partial vacuum, adding a nonfoaming-type 

surfactant, using an ultrasonic bath, or applying heat. In some 

cases, two or more of these techniques may be combined for more 

effective bubble removal. 

For example, it may be necessary to combine addition of a 

surfactant with use of an ultrasonicbath for some severe 

conditions. Any of these techniques, if misapplied, can alter 

sample turbidity; use with care. If degassing cannot be applied, 

bubble formation will be minimized if the samples are maintained 

at the temperature and pressure of the water before sampling. 

Do not remove air bubbles by letting sample stand for a period of 

time because during standing, turbidity-causing particulates may 

settle and sample temperature may change. Both of these 

conditions alter sample turbidity, resulting in a nonrepresentative 

measurement. 

Condensation may occur on the outside surface of a sample cell 

when a cold sample is being measured in a warm, humid 
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environment. This interferes with turbidity measurement. Remove 

all moisture from the outside of the sample cell before placing the 

cell in the instrument. 

If fogging recurs, let sample warm slightly by letting it stand at 

room temperature or by partially immersing it in a warm water bath 

for a short time. Make sure samples are again well mixed. 

 

b. Nephelometer calibration: Follow the manufacturer’s operating 

instructions. Run at least one standard in each instrument range to 

be used. Make certain the nephelometer gives stable readings in 

all sensitivity ranges used.  

 

c. Measurement of turbidity: Gently agitate sample. Wait until air 

bubbles disappear and pour sample into cell. When possible, pour 

well-mixed sample into cell and immerse it in an ultrasonic bath for 

1 to 2 s or apply vacuum degassing, causing complete bubble 

release. Read turbidity directly from instrument display. 

 

d. Calibration of continuous turbidity monitors: Calibrate 

continuous turbidity monitors for low turbidities by determining 

turbidity of the water flowing out of them, using a laboratory-model 

Nephelometer, or calibrate the instruments according to 

manufacturer’s instructions with formazin primary standard or 

appropriate secondary standard. 

 

Interpretation of Results 

Report turbidity readings as follows: 
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When comparing water treatment efficiencies, do not estimate 

turbidity more closely than specified above.  
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COLOR 

General Discussion 

Principle: 

Color is determined spectrophotometrically at a wavelength 

between 450 and 465 nm, with platinum-cobalt solutions as 

standards.1–3 True color of real samples and platinum-cobalt 

standards follows Beer’s Law. 

 

Application:  

The spectrophotometric platinum-cobalt method is applicable to 

natural waters, potable waters, and wastewaters, both domestic 

and industrial. 

 

Interference: 

The primary interference is from the presence of colloidal and 

suspended particles that absorb or scatter light at the wavelength 

of the spectrophotometric method. While color measurements can 

be made without removal of particulate matter as long as they are 

reported as “Apparent CU”, Method C requires removal of 

particulate matter before color determination. 

Light absorbance of organic matter depends on pH; however, the 

variation in absorbance is small for the pH range of most waters. 

Because color measurements are made for aesthetic reasons, 

preferably do not adjust sample pH as long as it is between 4 and 

10. If pH is adjusted, adjust to 7, and note. Further, pH can affect 

the solubility of substances, which can then interfere with the color 

measurement if particulate matter is formed. 
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Method detection level:  

The minimum detectable color depends on the cell path length. 

Choose a cell size that provides an absorbance within the range 

those results in good accuracy and linearity of response. 

This range depends on the quality of the spectrophotometer. If a 

50-mm cell is used in the wavelength range of 450 to 465 nm, then 

an absorbance of 0.005 yields a minimum detectable color of 1 

CU. With newer spectrophotometers, a method detection level of 2 

CU can be obtained with a path length of 25 mm. dilute samples 

with high color to fall within the range of the standard curve. 

Absorbance readings should fall within the range of 0.005 to 0.8. 

 

Apparatus 

a. Spectrophotometer: 

Choose a wavelength between 450 and 465 nm. Use matched 

glass cells providing a light path of at least 25 mm. Cells with path 

lengths of 40, 50, or 100 mm may be used. Beer’s Law allows 

flexibility in selecting the cell path length. 

 

b. Filter and filter assembly  
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Reagents: 

A.Organic-free water: Type I reagent water or equivalent water. 

Use for all standard preparation and other procedures. 

b. Potassium chloroplatinate, K2PtCl6, analytical grade. 

c. Cobaltous chloride, CoCl2 6H2O, analytical grade. 

d. Hydrochloric acid, HCl, analytical grade. 

e. Sodium hydroxide, NaOH, analytical grade. 

 

Preparation of Standards: 

Prepare stock color solution of 500 CU  

Dissolve 1.246 g potassium chloroplatinate and 1.00 g crystallized 

cobaltous chloride in water with 100 mL conc HCl and dilute to 

1000 mL.  

This stock solution has a color of 500 color units (CU). Platinum-

cobalt standards of 500 CU are available commercially, and are 

suitable for use as the primary standard.  

Prepare standards having CU of 5, 10, 15, 20, 25, 30, 40, 50, and 

100 by diluting 1.0, 2.0, 3.0, 4.0, 6.0, 8.0, 10.0, and 20.0 mL stock 

color standard with water in 100-mL volumetric flasks. 

Transfer to Nessler tubes for use as standards. Protect standards 

against evaporation and contamination when not in use. Keep in 

the dark when not in use, and keep only for 1 month. 

 

Procedure: 

a. Sample collection:  

Collect samples in acid-washed amber glass bottles or plastic 

bottles covered to keep out light.  

Rinse bottles once with sample before filling bottle with sample. 

Preferably take a sample of at least 100 mL. Analyze sample 

within 24 h of collection. Keep samples cold until analysis, and 

warm them up to room temperature before measurement. 
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b. Sample preparation:  

Check sample pH. If outside the range of 4 to 10, preferably adjust 

sample to pH 7 and note the adjustment. 

If true color is to be measured, wash membrane filter and filter 

assembly by passing at least 50 mL water through filter.  

Filter about 25 mL sample and discard filtrate. Filter a further 

portion of about 50 mL through the same filter and retain for 

analysis. 

 

c. Sample measurement:  

Observe sample color by filling a matched Nessler tube to the 50 

ml mark with sample and comparing it with standards. Look 

vertically downward through tubes toward a white or specular 

surface placed at such an angle that light is reflected upward 

through the columns of liquid. If turbidity is present and has not 

been removed, report as “apparent color.” If the color exceeds 100 

units, dilute sample in known proportions until the color is within 

the range of the standards. 

 

6. Calculation: 

a. Calculate color units (CU) by the following equation: 

      
    

 
 

 

Where: 

A = estimated color of a diluted sample and 

B = mL sample taken for dilution. 

 

b. The correct units for true color are CU. One CU is equivalent to 

one Hazen unit and to one Pt-Co unit. If samples are not filtered, 

report data as Apparent CU. Report color results in whole numbers 

and record as follows: 
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CU Record to Nearest 

1–50 1 

51–100 5 

101–250 10 

251–500 20 

 

c. Report sample pH. 

 

Quality Control: 

The QC practices considered to be an integral part of each method 

are summarized. 

a. Replicate measurements:  

Use at least two portions of filtered sample. 

b. Duplicate analyses: 

Analyze every tenth sample in duplicate (i.e., duplicating the entire 

procedure) to assess method precision. 

c. Pre-programmed spectrophotometers:  

For spectrophotometers with pre-programmed calibration curves, 

verify calibration curve regularly with the platinum-cobalt standards 

prepared and adjust pre-programmed curves as needed. 
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Total Solids (TS) 

Introduction 

“Total solids” is the term applied to the material residue left in the 

vessel after evaporation of a wastewater sample and its 

subsequent drying in an oven at a defined temperature.  

 

Safety 

All personnel handling environmental samples known to contain or 

to have been in contact with human waste should be immunized 

against known disease causative agents. 

 

Definitions  

Total solids: The residue left in the vessel after evaporation of 

liquid from a sample and subsequent drying in an oven at 103 °C 

to 105 °C.  

Fixed solids: The residue left in the vessel after a sample is ignited 

(heated to dryness at 550°C). 

Volatile solids: The weight loss after a sample is ignited (heated to 

dryness at 550 °C).  

Determinations of fixed and volatile solids do not distinguish 

precisely between inorganic and organic matter because the loss 

on ignition is not confined to organic matter. It includes losses due 

to decomposition or volatilization of some mineral salts. 

Method detection limit (MDL): The lowest level at which an analyte 

can be detected with 99% confidence that the analyte 

concentration is greater than zero. 

 

Quality control sample (QCS): A sample containing material of 

interest at known concentrations. The QCS is obtained from a 

source external to the laboratory or is prepared from standards 

obtained from a different source than the calibration standards. 

The purpose is to check laboratory performance using test 

materials that have been prepared independently from the normal 

preparation process. 
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Reagent Water: Water that should be free of substances that 

interfere with analytical methods. 

 

Apparatus and Supplies 

Evaporating dishes: Dishes of 50 to 100 ml capacity. The dishes 

may be made of porcelain (90-mm diameter), platinum, or high 

silica glass. 

Muffle furnace: Capable of maintaining a uniform temperature of 

550 oC throughout the drying chamber. 

Desiccator: Moisture concentration in the desiccator should be 

monitored by an instrumental indicator or with a color-indicator 

desiccant. 

Drying oven: Thermostatically-controlled, capable of maintaining 

a uniform temperature of 103 °C to 105 °C throughout the drying 

chamber. 

Analytical balance: Capable of weighing to 0.0001 mg for 

samples having a mass up to 200 g. 

Reference weights: 2 mg, 1000 mg, and 50g class “S” weights. 

Container handling apparatus: Gloves, tongs, or a suitable 

holder for moving and handling hot containers after drying. 

Sample handling apparatus: Spatulas, spoonulas, funnels, or 

other equipment for transfer and manipulation of sample. 

Bottles: Glass or plastic bottles of a suitable size for sample 

collection. 

Dessicant (Silica Gel). 
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Reagents and Standards: 

Reagent water: Deionized, distilled, or otherwise purified water. 

 

Quality control solutions: 

Dissolve 0.10 g sodium chloride (NaCl) in 500 mL reagent water. 

Mix to dissolve. Add 0.10 g potassium hydrogen phthalate (KHP) 

to the NaCl solution and mix. If the KHP does not dissolve readily, 

warm the solution while mixing. Dilute to 1 L with reagent water. 

Store at 4 °C. Assuming 100% volatility of the acid phthalate ion, 

this solution contains 200 mg/l total solids, 81.0 mg/l volatile solids, 

and 119 mg/L fixed solids. 

 

Sample Collection, Preservation, and Storage: 

Use resistant-glass or plastic bottles to collect sample for solids 

analysis, provided that the material in suspension does not adhere 

to container walls. Begin analysis as soon as possible after 

collection because of the impracticality of preserving the sample. 

Refrigerate sample at 4 oC up to the time of analysis to minimize 

microbiological decomposition of solids. Preferably do not hold 

samples more than 24 hours. Under no circumstances should the 

sample be held more than seven days. Bring samples to room 

temperature before analysis. 

 

Quality Control 

Duplicate analyses: 

Ten percent of samples must be analyzed in duplicate. The 

duplicate analyses must be performed within the same sample 

batch (samples whose analysis is started within the same 12-hour 

period).  

The results of duplicate samples analyzed for Total, Fixed, and 

Volatile solids must be within 10% of the solids determination. 

 

Standard Solution 

A sample of the standard solution “Potassium Hydrogen Phthalate 

(KHP), NaCl” should be analyzed twice every week. The difference 

must be within 10% of the theoretical solids concentration. 



 الدرجة الثالثة -Inorganic analysis  الصحي المسار الوظيفي لوظيفة كيميائي مياه الصرف
 

 

 

 47 االدارة العامة لتخطيط المسار الوظيفي –قطاع تنمية الموارد البشرية بالشركة القابضة 

Calibration and Standardization 

Calibrate the analytical balance at 2 mg and 1000 mg using class 

"S" weights. 

Calibration shall be within ± 10% (i.e. ±0.2 mg) at 2 mg and ± 0.5% 

(i.e.±5mg) at 1000 mg. If values are not within these limits, 

recalibrate the balance.  

Place a 50 g weight and 2 mg on the balance. Verify that the 

balance reads not more than 50.002 ± 10% (i.e. ± 0.2 mg). 

 

Procedure 

Preparation of evaporating dishes 

If volatile solids are to be measured, ignite clean evaporating 

dishes and watch glasses at 550 oC for 1 hour in a muffle furnace. 

If only total solids are to be measured, heat dishes at 103 oC to 

105 oC for 1 hour in an oven. Cool and store the dried equipment 

in a desiccator. Weigh each dish and watch glass prior to use 

(record combined weight as “B”). 

 

Preparation of samples 

Stir and mix the sample very well to homogenize, place a 25 to 50 

ml sample aliquot on a prepared evaporating dish. If the sample is 

to be analyzed in duplicate, the volume of the two aliquots may not 

differ by more than 10%. Cover each sample with a watch glass. 

Evaporate the samples to dryness on a steam bath. 

 

Drying the samples 

Dry the samples at 103 oC to 105 oC for 2 hours cool to balance 

temperature in an individual desiccator containing fresh desiccant, 

and weigh.  

Heat the residue again for 1 hour, cool it to balance temperature in 

a desiccator, and weigh. 

Repeat this heating, cooling, desiccating, and weighing procedure 

until the weight change is less than 4% or 50 mg, whichever is 

less. Record the final weight as “A.” 

 



 الدرجة الثالثة -Inorganic analysis  الصحي المسار الوظيفي لوظيفة كيميائي مياه الصرف
 

 

 

 48 االدارة العامة لتخطيط المسار الوظيفي –قطاع تنمية الموارد البشرية بالشركة القابضة 

NOTE:  

It is imperative that dried samples be weighed quickly since 

residues often are very hygroscopic and rapidly absorb moisture 

from the air. Samples must remain in the desiccator until the 

analyst is ready to weigh them. 

 

Calculations 

                    
     

            
          

 

A  = weight of dish and residue (grams) 

B   = weight of dish (grams) 

 

Example: 

Results from an effluent sample were: 

Weight of clean dish   = 80.1526 g 

Weight of residue and dish = 80.1732 g 

Sample volume (ml)   = 100 ml 

 

                    
                 

   
                   

 

Sources of Error and Variability: 

Sampling and subsampling may introduce serious errors. Make 

and keep such samples homogeneous during transfer. Use special 

handling to insure sample integrity when subsampling. If part of a 

sample adheres to the sample container, consider this in 

evaluating and reporting results. 

The temperature at which the residue is dried has an important 

bearing on results, because weight losses due to volatilization of 

organic matter, mechanically occluded water, water of 

crystallization, and gases from heat-induced chemical 

decomposition, as well as Weight gains due to oxidation, depend 

on temperature and time of heating. Each sample requires close 
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attention to desiccation after drying. Minimize opening desiccator 

because moist air enters. Some samples may be stronger 

desiccants than those used in the desiccator and may take on 

water. 

Residues dried at 103 to 105 °C may retain not only water of 

crystallization but also some mechanically occluded water. 

Loss of organic matter by volatilization usually will be very slight. 

Because removal of occluded water is marginal at this 

temperature, attainment of constant weight may be very slow. 

Residues dried at 180 ± 2°C will lose almost all mechanically 

occluded water. Some water of crystallization may remain, 

especially if sulfates are present.  

Loss of CO2 results from conversion of bicarbonates to carbonates 

and carbonates may be decomposed partially to oxides or basic 

salts.  

Some chloride and nitrate salts may be lost.  

Analyses performed for some special purposes may demand 

deviation from the stated procedures to include an unusual 

constituent with the measured solids. Whenever such variations of 

technique are introduced, record and present them with the 

results. 
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Total Volatile Solids (TVS) 

Introduction 

“Volatile solids”: The weight loss after a sample is ignited (heated 

to dryness at 550 °C). 

“Fixed solids”: The residue left in the vessel after a sample is 

ignited (heated to dryness at 550 °C). 

Determinations of fixed and volatile solids do not distinguish 

precisely between inorganic and organic matter because the loss 

on ignition is not confined to organic matter. It includes losses due 

to decomposition or volatilization of some mineral salts. 

 

Safety 

All personnel handling environmental samples known to contain or 

to have been in contact with human waste should be immunized 

against known disease causative agents. 

 

Equipment and Supplies 

Evaporating dishes: Dishes of 50 to 100 ml capacity. The dishes 

may be made of porcelain (90-mm diameter), platinum, or high-

silica glass. 

Muffle furnace: Capable of maintaining a uniform temperature of 

550 °C throughout the drying chamber. 

Desiccator: Moisture concentration in the desiccator should be 

monitored by an instrumental indicator or with a color-indicator 

desiccant. 

Drying oven: Thermostatically-controlled, capable of maintaining 

a uniform temperature of 103 °C to 105 °C throughout the drying 

chamber. 

Analytical balance: Capable of weighing to 0.0001 mg for 

samples having a mass up to 200 g. 

Reference weights: 2 mg, 1000 mg, and 50 g class “S” weights. 

Container handling apparatus: Gloves, tongs, or a suitable 

holder for moving and handling hot containers after drying. 

Sample handling apparatus: Spatulas, spoonulas, funnels, or 

other equipment for transfer and manipulation of sample. 
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Bottles, Glass or plastic bottles of a suitable size for sample 

collection. 

Rubber gloves. 

Dessicant (Silica Gel). 

 

 

Reagents and Standards 

Quality control solutions: 

Dissolve 0.10 g sodium chloride (NaCl) in 500 mL reagent water. 

Mix to dissolve. 

Add 0.10 g potassium hydrogen phthalate (KHP) to the NaCl 

solution (Section 7.2.1) and mix. If the KHP does not dissolve 

readily, warm the solution while mixing. Dilute to 1 L with reagent 

water. Store at 4 °C. Assuming 100% volatility of the acid phthalate 

ion, this solution contains 200 mg/l total solids, 81.0 mg/l volatile 

solids, and 119 mg/L fixed solids. 
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Sample Collection, Preservation, and Storage 

Use resistant-glass or plastic bottles to collect sample for solids 

analysis, provided that the material in suspension does not adhere 

to container walls. Begin analysis as soon as possible after 

collection because of the impracticality of preserving the sample. 

Refrigerate sample at 4 °C up to the time of analysis to minimize 

microbiological decomposition of solids. Preferably do not hold 

samples more than 24 hours. Under no circumstances should the 

sample be held more than seven days. Bring samples to room 

temperature before analysis. 

 

Quality Control 

Duplicate analyses 

Ten percent of samples must be analyzed in duplicate. The 

duplicate analyses must be performed within the same sample 

batch (samples whose analysis is started within the same 12 hour 

period).  

The results of duplicate samples analyzed for total, fixed, and 

volatile solids must be within 10% of the solids determination. 

 

Standard Solution 

A sample of the standard solution “potassium hydrogen phthalate 

(KHP) NaCl” should be analyzed twice every week. The difference 

must be within 10% of the theoretical concentration. 

 

Calibration and Standardization 

Calibrate the analytical balance at 2 mg and 1000 mg using class 

"S" weights. 

Calibration shall be within ± 10% (i.e. ±0.2 mg) at 2 mg and ± 0.5% 

(i.e. ±5 mg) at 1000 mg. If values are not within these limits, 

recalibrate the balance.  

Place 50 g weight and 2 mg on the balance. Verify that the 

balance reads not more than 50.002 ± 10% (i.e. ± 0.2 mg). 
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Procedure 

Preparation of evaporating dishes: 

As volatile solids are to be measured, ignite clean evaporating 

dishes and watch glasses at 550 °C for 1 hour in a muffle furnace. 

Weigh each dish and watch glass prior to use (record combined 

weight as “Wdish”). 

Preparation of samples: 

Stir the sample well to homogenize, place 25 to 50 ml of sample 

on a prepared evaporating dish. If the sample is to be analyzed in 

duplicate, the volume of the two aliquots may not differ by more 

than 10%. Cover each sample with a watch glass. 

 

Drying the samples 

Dry the samples at 103 °C to 105 °C for 1 to 2 hours, minimum, 

cool to balance temperature in an individual desiccator containing 

fresh desiccant, and weigh.  

Heat the residue again for 1 hour, cool it to balance temperature in 

a desiccator, and weigh. 

Repeat this heating, cooling, desiccating, and weighing procedure 

until the weight change is less than 4%, whichever is less. Record 

the final weight as “W total” 

 

Ignite the residue 

Transfer the evaporating dishes containing the dried residues to a 

cool muffle furnace. Heat the furnace to 550 °C and ignite it for 2 

hours.  

 

NOTE:  

If the residue contains large amounts of organic matter, first ignite 

it over a gas burner and under an exhaust hood in the presence of 

adequate air to avoid odors in the laboratory. 

Cool the residue in a desiccator to balance the temperature. Weigh 

the residues. Repeat igniting (30 min), cooling, desiccating, and 

weighing steps until the weight change is less than 4%. Record the 

final weight as “W fixed.” 
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NOTE:  

It is imperative that dried samples be weighed quickly since 

residues often are very hygroscopic and rapidly absorb moisture 

from the air. Samples must remain in the dessicator until the 

analyst is ready to weigh them. 

 

Calculations 

Calculate the Volatile solids mg/l as follow: 

                             
                  

              
          

 

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

W Fixed = weight of Ash and dish (grams) 

 

Sources of Error and Variability 

Sampling and subsampling may introduce serious errors. Make 

and keep such samples homogeneous during transfer. Use special 

handling to insure sample integrity when subsampling. If part of a 

sample adheres to the sample container, consider this in 

evaluating and reporting results. 

Loss of organic matter by volatilization usually will be very slight. 

Because removal of occluded water is marginal at this 

temperature, attainment of constant weight may be very slow. 

Loss of CO2 results from conversion of bicarbonates to carbonates 

and carbonates may be decomposed partially to oxides or basic 

salts.  

Some chloride and nitrate salts may be lost by ignition. 
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Outline of procedure for fixed and volatile solids 
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Total Suspended Solids (TSS) 

Dried at 103-105 °C 

 

General Discussion 

A well-mixed sample is filtered through a weighed standard glass 

fiber filter and the residue retained on the filter is dried to a 

constant weight at 103 to 105 °c. The increase in weight of the 

filter represents the total suspended solids. If the suspended 

material clogs the filter and prolongs filtration, it may be necessary 

to increase the diameter of the filter or decrease the sample 

volume to obtain an estimate of total suspended solids, calculate 

the difference between total dissolved solids and total solids. 

 

Interferences 

Exclude large floating particles or submerged agglomerates of 

nonhomogeneous materials from the sample if it is determined that 

their inclusion is not representative. Because excessive residue on 

the filter may form a water-entrapping crust, limit the sample size 

to that yielding no more than 200 mg residue.  

For samples high in dissolved solids thoroughly wash the filter to 

ensure removal of dissolved material.  

Prolonged filtration times resulting from filter clogging may produce 

high results owing to increased colloidal materials captured on the 

clogged filter. 

 

Apparatus 

Glass-fiber filter: disks without organic binder "Whatman 934AH, 

Gelman A/E, Millipore AP40; E-D or equivalent”. The practical filter 

diameters are 2.2 to 12.5 cm. 

Filtration apparatus: One of the following, suitable for the filter 

disk selected:  

1) Membrane filter funnel. 

2) Gooch crucible, 25 ml to 40 ml capacity, with Gooch crucible 

adapter. 
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3) Filtration apparatus with reservoir and coarse (40 to 60 µm) 

fritted disk as filter support. 

Suction flask: of sufficient capacity for sample size selected. 

Drying oven: for operation at 180 °C. 

Muffle furnace for operation at 550 °C. 

Desiccator: provided with a desiccant containing a color indicator 

of moisture concentration or an instrumental indicator. 

Drying oven: for operation at 103 to 105 °C. 

Analytical balance: capable of weighing to 0.1 mg.  

Magnetic stirrer: with TFE stirring bar. 

Wide-bore pipets. 

Graduated cylinder. 

Low-form beaker. 

Aluminum weighing dishes. 
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Procedure 

Preparation of glass-fiber filter disk:  

If pre-prepared glass fiber filter disks are used, eliminate this step. 
Insert disk with wrinkled side up in filtration apparatus. Apply 
vacuum and wash disk with three successive 20 ml portions of 
reagent-grade water. Continue suction to remove all traces of 
water, turn vacuum off, and discard washings. Remove filter from 
filtration apparatus and transfer to an inert aluminum weighing 
dish. If a Gooch crucible is used, remove crucible and filter 
combination. Dry in an oven at 103 to 105 °C for 1h. If volatile 
solids are to be measured, ignite at 550 °C for 15 min in a muffle 
furnace. Cool in 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% of the previous weighing or 0.5 mg, whichever is 
less. Store in desiccator until needed. 

 

Selection of filter and sample sizes:  

Choose sample volume to yield between 2.5 and 200 mg dried 

residue. If volume filtered fails to meet minimum yield, increase 

sample volume up to 1 L. If complete filtration takes more than 10 

min, increase filter diameter or decrease sample volume. 

 

Sample analysis:  

Assemble filtering apparatus and filter and begin suction. Wet filter 

with a small volume of reagent-grade water to seat it.  

Stir sample with a magnetic stirrer at a speed to shear larger 

particles, if practical, to obtain a more uniform (preferably 

homogeneous) particle size. Centrifugal force may separate 

particles by size and density, resulting in poor precision when point 

of sample withdrawal is varied.  

While stirring, pipet a measured volume onto the seated glass-fiber 

filter. For homogeneous samples, pipet from the approximate 

midpoint of container but not in vortex. Choose a point both mid-

depth and midway between wall and vortex.  

Wash filter with three successive 10 ml volumes of reagent-grade 

water, allowing complete drainage between washings, and 

continue suction for about 3 min after filtration is complete. 
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Samples with high dissolved solids may require additional 

washings. 

Carefully remove filter from filtration apparatus and transfer to an 

aluminum weighing dish as a support. Alternatively, remove the 

crucible and filter combination from the crucible adapter if a Gooch 

crucible is used.  

Dry for at least 1 h at 103 to 105 °C in an oven, cool in a 

desiccator to balance temperature, and weigh. Repeat the cycle of 

drying, cooling, desiccating, and weighing until a constant weight is 

obtained or until the weight change is less than 4% of the previous 

weight or 0.5 mg, whichever is less. Analyze at least 10% of all 

samples in duplicate. Duplicate determinations should agree within 

5% of their average weight.  
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Calculation 

                                
              

                  
 

 

Where: 

A = weight of filter + dried residue (g) 

B = weight of filter (g). 

 

Precision 

The standard deviation was 5.2 mg/L (coefficient of variation 33%) 

at 15 mg/L, 24 mg/L (10%) at 242 mg/L, and 13 mg/L (0.76%) at 

1707 mg/L in studies by two analysts of four sets of 10 

determinations each. 

Single-laboratory duplicate analyses of 50 samples of water and 

wastewater were made with a standard deviation of differences of 

2.8 mg/L. 

 

Total Dissolved Solids (TDS)  

Introduction 

This method is taken from Standard Methods for the Examination 

of Water and Waste Water Edition 19: 1995 2540 C. 

A well-mixed sample is filtered through a standard glass fiber filter, 

and the filtrate is evaporated to dryness in a weighed dish and 

dried to constant weight at 180 ºC.  

The increase in dish weight represents the total dissolved solids. 

To ensure the sample is adequately dried the drying and weighing 

process is repeated a second time. 

Dissolved solids are the portion of solids in a sample that passes 

through a filter of 1.5 µm (or smaller) nominal pore size under 

specified conditions. 

 

Scope 

This procedure describes how to measure Total Dissolved Solids. 
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Personal Responsible: 

Title Chemist 

Responsibilities Responsible to measure Total Dissolved 

Solids in wastewater samples. 

 

Reagents 

Hazards 

Laboratory coats must be worn at all times, heat resistant gloves, 

must be used when putting evaporating dishes into the oven. 

 

Laboratory distilled water. 

 

Quality Control Standard (QC) 

Dissolve 0.8 g of Sodium Chloride in distilled water, and dilute to 

1000 ml in a volumetric flask. 

This solution is stable for 3 months, mark with the expiry date.  

This is the 800 mg/l TDS quality control standard.  

 

Apparatus 

 

Steam both  Desiccators Filtration apparatus  
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1 Evaporating dishes 100-ml capacity (porcelain or platinum)  

2 Steam both 

3. Desiccators 

4 Drying oven, for operation at 180 ºC  

5 Analytical balance 

6 Magnetic stirrer 

7 Wide-bore pipits 

8 Glass –fiber filter disks Whatman GF/C-4.7 cm 

9 Filtration apparatus (with membrane filter funnel and suction 

flask with pump) 

 

Procedure 

Pre analysis checks 

Balance 

The analytical balance should always be ready for use, level and 

properly calibrated. 

A brief check should be made however, before each batch of 

weightings to ensure that the balance is level and that the pan is 

clean and the zero is properly set. 

Routinely the calibration of the balance should be checked using 

standard weights. 

 

Oven 

A check should be made to ensure that the oven is reading 180 ºC. 

 

Desiccators 

A brief check should be made to ensure that the desiccant is 

sufficiently dry. When the desiccant granules are dry they are blue 

in color, when hydrated, they are pink. At least two thirds of the 

desiccant crystals should be blue for effective drying. Periodically, 

as necessary, all of the granules in the desiccators should be 

changed for dry blue granules. 
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Preparation of evaporating dish 

The night before analysis  

Heat clean dish to 180 ± 2 ºC in an oven. 

On the day of analysis remove the evaporating dish from the oven 

using tongs and transfer immediately to the desiccators. 

Allow the evaporating dish to cool in the desiccators 

(approximately 15 minutes). 

After cooling transfer the first evaporating dish to be weighed to 

the balance pan. 

Close the balance door and wait for the display to stabilize. It is not 

possible to record a weight until the balance is stable. 

 

Record the weight to 4 decimal places on the TDS worksheet. 

Repeat the process for the other evaporating dishes to be weighed  

 

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 reagent-grade water 

Continue suction to remove all traces of water. Discard washings. 

 

Quality Control Standard 

A quality control standard (QC) must be run with each batch of 

samples. 

The concentration used is 800 mg/l TDS  

An analyst, independent of the analyst who carries out the analysis 

must prepare the Quality Control Standard solution. 

800-mg/l QC total dissolved solids standard solution 

Replicate Drying to Constant Weight 

All sample and QC. Standards must pass a multiple weighing 

control check. 
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After weighing and drying for the first time the evaporating dish is 

weighed for a second time dried again for a further 30 minutes, 

cooled in a desiccator and weighed for a third time.  

The difference between the second and third weightings must not 

be greater than 0.00050 g if the difference is greater than 0.0005 g 

then the evaporating dish must be dried for a further 30 minutes 

and weighed for a third time. 

If the difference is still greater than 0.0005 g then the Senior 

Scientist and Laboratory Manager must be informed. Do not report 

the result 

 

Distilled Water Blank Control 

A distilled water sample is analyzed using 100 ml of distilled water 

and treated as a normal sample. The maximum difference TDS 

value between the first and third weighing must not exceed 

0.0005g. 

If the difference is greater than 0.0005 g then the Senior Scientist 

and Laboratory Manager must be informed. 

 

Sample Analysis 

1 First, carry out the filtration stage for a blank determination.  

2 The procedure is the same as for samples except de-ionized 

water is used instead of sample. Use 100 ml of de-ionized water.  

3 Choose sample volume to yield between 10 and 200 mg 

dried residue. 

4 If more than 10 min is required to complete filtration, 

decrease the sample volume. 

5 Mix the sample thoroughly by inverting and shaking the 

sample bottle several times and pipette a measured volume onto a 

pre-prepared glass –fiber filter with applied vacuum. 

6 Wash with three successive 10 ml volumes of distilled water, 

allowing complete drainage between washings, and continue 

suction for about 1 min. after filtration is complete. 

7 Allow the wash-water to be drawn through the filter then 

cease applying vacuum. 
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8 Allow the pressure in the flask to return to atmospheric 

pressure (a few seconds). 

 

Quality Control Standard (QC) 

With each, batch of samples run the 800 mg/l quality control 

standard 100-ml portion of the 800 mg/l TDS QC must be analyzed 

in the same manner as ordinary samples, at a minimum frequency 

of one QC per 20 samples. A batch of samples must end with a 

QC. Measure out 100 ml of the standard and analyze using the 

steps above. 

Check and record the temperature of the oven. It should read 180 

± 5 ºC if it is not in this range adjusts the temperature and record 

the action in the TDS logbook. Ensure the oven meets the required 

temperature before proceeding with analysis. 

Transfer total filtrate (with washings) to a weighed evaporating dish 

and evaporate to dryness on a stream bath or in a drying oven. 

Repeat the process for the remaining samples the blank and QC 

Standard. 

Then dry evaporated sample for at least 1 h. in an oven at 80 ±2  

ºC. 

Repeat the procedure for the remaining samples. 

After one hour removes the evaporating dishes from the oven. 

Immediately transfer them to a dessicator.  

Allow the evaporating dishes to cool in the desiccator 

(approximately 15 minutes). 

Transfer the first evaporating dish to be weighed to the balance 

pan. 

Close the balance door and wait for the display to stabilize. It is not 

possible to record a weight until the balance is stable. 

Record the weight to 4 decimal places on the TDS Work Sheet. 

After weighing, transfer each evaporating dish to the oven for a 

repeat drying stage. 

Leave the evaporating dish in the oven for 30 minutes. Cooling 

and weighing after repeat drying 

Remove the evaporating dish from the oven and transfer 

immediately to a desiccator. 
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Allow the evaporating dish to cool in the desiccator (approximately 

15 minutes) 

Transfer the evaporating dish to be weighed to the balance pan. 

Close the balance door and wait for the display to stabilize. It is not 

possible to record a weight until the balance is stable. 

Record the weight to 4 decimal places on the TDS Work Sheet. 

 

Calculation 

The computer spread sheet will automatically calculate the TDS. If 

you need to calculate the TDS manually use the following 

equation: 

                            
        

                 
 

 

Where:  

A = Weight of dried residue + dish, mg,  

B = Weight of dish, mg  

 

TDS results < 100 mg/ l must be reported to 1 decimal place. 

TDS results > 100 mg/ l must be reported to the nearest whole 

number.  

The minimum reporting limit for TDS is 1 mg/l. Results below this 

must be reported as (< 1.0 mg/l). 

 

Quality Control Checks 

Check that the TDS Work Sheet has been properly completed with 

all data (weighing, times and temperatures, etc.) and that you have 

initialed it. 
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Drying to constant weight 

Before continuing to calculate the TDS concentration of the sample 

ensure that the second and third weighing meet the quality 

requirements detailed in TDS Quality Control Chart. 

“Shewert” Control charts have been set up using a standard QC 

solution at 800 mg/l as the target concentration.  

For more detailed explanation of Quality Control, charts and how 

they should be used refer to document SP_L_02 “Quality Control 

Charts”. 

Plot the result from the quality control standard onto the control 

chart as soon as the result is available. 

If they do not then dry the papers in the oven for a further 30 

minutes, then continue as 4.9. 

If the fourth weighing does not meet the quality requirement then 

tell the Senior Scientist and the Laboratory Manager. Do not report 

the results. 

 

Control Charts 

After calculating the QC standard result, plot the quality control 

standard result on the quality control standard chart, and check 

that the standard meets the quality requirements detailed in 

document SP_L_02 “Quality Control Charts”. If the quality 

requirements are not met then you must not report the results, and 

you should tell the Senior Chemist and Laboratory Manager. 

 

Blank control  

As soon as possible, enter all the data from the TDS worksheet 

onto the computer. (Take care that you have the file for the correct 

day- the day the sample was taken). 

The computer will check that the blank control is within the target 

value. If the blank control is outside the control value, then the 

computer will not calculate the results. If this should happen, tell 

the Senior Scientist and Laboratory Manager. 
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Reporting Results  

When all data has been entered and the quality control checks 

have passed, save the computer file by pressing (control +S). 

Then print the TDS report sheet (control +P), and pass to the 

Senior Scientist or Laboratory Manager to sign off. 

When the TDS report sheet has been signed off the Daily Analysis 

Report sheet can then be prepared. 

After calculation and before reporting the results carry out the 

quality control check. 
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Settleable Solids (SS) 

Introduction 

Settle able solids in surface and saline waters as well as domestic 

and industrial wastes may be determined and reported on either a 

volume (ml/L) or a weight (mg/L) basis. 

The QC practices considered to be an integral part of each method 

are summarized in Table 2020:II. 

 

Sampling and storage 

• Collect samples in clean plastic or glass bottles. 

• Refrigerate at 4 °C up to the time of analysis to minimize 

microbiological decomposition of solids. 

• Analyze within 24 hours. Bring to room temperature before 

analysis. 

 

Apparatus:  

For volumetric determination: Imhoff cones. 

For gravimetric determination: All equipment for suspended solids 

and a glass vessel with a minimum diameter of 9 cm. 
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Procedure: 

a. Volumetric:  

Fill an Imhoff cone to the 1L mark with a well-mixed sample. Settle 

for 45 min, gently agitate sample near the sides of the cone with a 

rod or by spinning, settle 15 min longer and record volume of 

settleable solids in the cone as milliliters per liter.  

If the settled matter contains pockets of liquid between large 

settled particles, estimate volume of these and subtract from 

volume of settled solids. 

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 settleable and floating materials occurs, do not 

estimate the floating material as settleable matter. Replicates 

usually are not required. 

Where biological or chemical floc is present, the gravimetric 

method (3b) is preferred. 

 

Gravimetric: 

1) Determine total suspended solids. 

2) Pour a well-mixed sample into a glass vessel of not less than 9 

cm diam using not less than 1 L and sufficient sample to give a 

depth of 20 cm. alternatively use a glass vessel of greater 

diameter and a larger volume of sample. Let stand quiescent for 1 

h and, without disturbing the settled or floating material, siphon 

250 ml from center of container at a point halfway between the 

surface of the settled material and the liquid surface. 

Determine total suspended solids (milligrams per liter) of this 

supernatant liquor. These are the nonsettleable solids. 

 

Summary of method: 

The amount of settleable matter in sewage treatment plant influent 

and effluent gives an empirical estimate of the type and extent of 

treatment required and the general quality of the water being 

discharged. 
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Calculation 

                       
                            

                         
 

 

Settleable solids (mg/L) = A - B 

 

Where: 

A = Total suspended solids (mg/L) 

B = Nonsettleable solids (mg/L) 
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Ammonia - nitrogen 

Introduction 

This method is taken from standard methods for the examination 

of water and wastewater edition 22nd, 4500-D, 2011. “Ammonia 

Selective Electrode Method “  

Ammonia is present naturally in surface and wastewater. In the 

chlorination of wastewater effluents containing ammonia, virtually 

no free residual chlorine is obtained until the ammonia  

The ammonia selective electrode responds slowly below 1 mg/L 

NH3-N hence large times of electrode immersion (2-3 min) to 

obtain stable readings. 

 

Scope and applicable 

This method is applicable to the measurement of 0.03 to 1400 mg 

NH3-N/L in potable and surface waters and domestic and industrial 

wastes. High concentrations of dissolved ions affect the 

measurement, but color and turbidity do not. Sample distillation is 

unnecessary. Use standard solutions and samples that have the 

same temperature and contain about the same total level of 

dissolved species. The ammo- nia-selective electrode responds 

slowly below 1 mg NH3-N/L; hence, use longer times of electrode 

immersion (2 to 3 min) to obtain stable readings.  

 

Personal Responsible 

Title Chemist 

Responsibilities Responsible to measure Ammonia – 

Nitrogen in wastewater samples. 

 

Sampling and Storage: 

Refrigerate at 4 °C for samples to be analyzed within 24 h. 

Preserve samples high in organic and nitrogenous matter, and any 

other samples for longer storage, by lowering pH to 2 or less with 

conc. H2SO4. 
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Reagents 

1 Hazards: 

Laboratory coats must be worn  

This method involves the handling of strong base. Safety goggles, 

gloves and protective clothing must be worn. 

2 Water (Ammonia free water). 

3 Ammonia pH adjusting ISE 

4 NaOH 10 N. (Dissolve 400 gm NaOH in 1000 ml water) 

5 NaOH /EDTA soln 10 N. (Dissolve 400 gm NaOH in 800 ml 

water). (1) 

Dissolve 45.2 g EDTA, tetra sodium salt tetra hydrate added to (1), 

Stir to dissolve, cool, dilute to 1000 ml 

6 Stock ammonium chloride solution: 

Dissolve 3.819 gm anhydrous NH4Cl; dried at 100 °C in water and 

dilute to 1000 ml (1000 mg/L). 

7 standard ammonium chloride. (Preparation (0.1, 1, 10, 100, 

1000 mg NH3-N/L) 

 

Apparatus 

1 ISE ammonia Meter 

2 Combination Ammonia Electrode 

3 Ammonia Electrode accessories 

4 Ammonia Electrode filling solution 

5 Ammonia Electrode storage solutions. 

6 Magnetic stirrer 

7 Stir bars 

8 Holder 

9 Volumetric pipettes 

10 Balance 

11 100 ml conical flasks 

12 500, 200, 100 ml volumetric flasks. 
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Procedures 

Preparation of standards: 

Prepare a series of standard solutions covering the concentrations 

of 1000, 100, 10, 1, and 0.1 mg NH3-N/L by making decimal 

dilutions of stock NH4Cl solution with water. 

 

Electrometer calibration: 

Place 100 mL of each standard solution in a 150 mL beaker. 

Immerse electrode in standard of lowest concentration and mix 

with a magnetic stirrer. Limit stirring speed to minimize possible 

loss of ammonia from the solution. 

Maintain the same stirring rate and a temperature of about 25 °C 

throughout calibration and testing procedures.  

Add a sufficient volume of 10N NaOH solution (1 mL usually is 

sufficient) to raise pH above 11. If the presence of silver or 

mercury is possible, use NaOH/EDTA solution in place of NaOH 

solution. 
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If it is necessary to add more than 1 mL of either NaOH or 

NaOH/EDTA solution, note volume used, because it is required for 

subsequent calculations. Keep electrode in solution until a stable 

millivolt reading is obtained.  

Do not add NaOH solution before immersing electrode, because 

ammonia may be lost from a basic solution.  

Repeat procedure with remaining standards, proceeding from 

lowest to highest concentration.  

Wait until the reading has stabilized (at least 2 to 3 min) before 

recording millivolts for standards and samples containing  

1 mg NH3-N/L.  

 

Preparation of standard curve: 

Using semi logarithmic graph paper, plot ammonia concentration in 

mg NH3-N / liter on the log axis vs. potential in millivolts on the 

linear axis, starting with the lowest concentration at the bottom of 

the scale. If the electrode is functioning properly, a tenfold change 

of NH3-N concentration produces a potential change of about 59 

mV. 

 

Calibration of specific ion meter: 

Refer to manufacturer’s instructions and proceed as in ¶(a) and (b) 

above. 

 

Measurement of samples:  

Dilute if necessary to bring NH3-N concentration to within 

calibration curve range. Place 100 mL sample in 150 mL beaker 

and follow procedure in ¶ (b) above. Record volume of 10N NaOH 

added.  

Read NH3-N concentration from standard curve. 
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Note: 

 Use beakers that minimize the ratio of surface area to 

volume. 

 Keep beakers containing standard, and samples covered 

between measurements. 

 After immersion in solution, check the electrode from any air 

bubbles on the membrane surface and remove bubbles by 

gently tapping the electrode. 

 

Calculation: 
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Where: 

A: dilution factor,  

B: concentration of NH3-N/L, mg/L, from calibration curve, 

C: volume of 10N NaOH added to calibration standards, mL,  

 D: volume of 10N NaOH added to sample, ml. 

 

Quality Control Standards: 

1 This standard must not be prepared by the analyst who 

prepared the calibration standards. Dissolve 2.359 g of anhydrous 

Ammonium Sulphate (dried at 100 ºC for One hour) in 1000 ml of 

distilled water. 

This is the 500 mg/L stock standard solution. 

This solution must be prepared monthly, mark with the expiry date 

2 Pipette 1ml of 500 mg/L stock solution into a 500 ml 

volumetric flask and dilute it to the mark using distilled water. 

This is the 1mg/L intermediate standard. 

This solution must be prepared daily. 

3 Pipette 60 ml of 1 mg/L intermediate standard into 200 ml 

volumetric flask and dilute it to the mark using distilled water 

This is the 0.3 mg/L Quality Control standard 

This solution must be prepared daily 

Limits according to Egyptian code:  

There is no limit. 
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Nitrate NO3 - nitrogen 

Introduction 

This Method is taken from “Standard Methods for the examination 

of water and wastewater 20th edition“4500-NO3–D. Nitrate 

Electrode Method “ 

 

Principle:  

The NO3
– ion electrode is a selective sensor that develops a 

potential across a thin, porous, inert membrane that holds in place 

a water-immiscible liquid ion exchanger. The electrode responds to 

NO3
– ion activity between about 10–5 and 10–1 M (0.14 to 1400 mg 

NO3
–-N/L). The lower limit of detection is determined by the small 

but finite solubility of the liquid ion exchanger. 

b. Interferences: Chloride and bicarbonate ions interfere when their 

weight ratios to NO3–-N are >10 or >5, respectively. Ions that are 

potential interferences but do not normally occur at significant 

levels in potable waters are NO2
–, CN–, S2–, Br–, I–, ClO3

– and ClO4
–

Although the electrodes function satisfactorily in buffers over the 

range pH 3 to 9, erratic responses have been noted where pH is 

not held constant. Because the electrode responds to NO3
– activity 

rather than concentration, ionic strength must be constant in all 

samples and standards. Minimize these problems by using a buffer 

solution containing Ag2SO4 to remove Cl–, Br–, I–, S2–, and CN–, 

sulfamic acid to remove NO2
–, a buffer at pH 3 to eliminate HCO3

– 

and to maintain a constant pH and ionic strength, and Al2(SO4)3 to 

complex organic acids. 

 

Selection of Method 

1 Nitrate electrode method (0.14 – 1400) mg NO3
- - N/L 

2 Cadmium reduction method (0.01 – 1) mg NO3
- - N/L 

3 Automated Cadmium method (0.01 – 10) mg NO3
- - N/L  

 

Note: 

Nitrate electrode method is preferred for wastewater samples due 

to for routine analysis. 
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Scope 

This procedure describes how to measure Nitarte 

 

Sampling and Storage 

Start NO3
– determinations promptly after sampling. If storage is 

necessary, store for up to 2 d at 4 °C; disinfected samples are 

stable much longer without acid preservation. For longer storage of 

unchlorinated samples, preserve with 2 ml conc. H2SO4/L and 

store at 4 °C.  

 

NOTE:  

When sample is preserved with acid, NO3
– and NO2

– cannot be 

determined as individual species. 

 

Reagents 

a Nitrate-free water. 

b. Stock nitrate solution: 

Dry potassium nitrate (KNO3) in an oven at 105 °C for 24 h.  

Dissolve 0.7218 g in water and dilute to 1000 mL; 1.00 mL = 100 

μg NO3
–-N. Preserve with 2 ml CHCl3/L. This solution is stable for 

at least 6 months. 

C Standard nitrate solutions: Dilute 1.0, 10, and 50 ml stock 

nitrate solution to 100 ml with water to obtain standard solutions of 

1.0, 10, and 50 mg NO3
–-N/L, respectively. 

d. Buffer solution: Dissolve 17.32 g Al2(SO4)3.18H2O, 3.43 g 

Ag2SO4, 1.28 g H3BO3, and 2.52 g sulfamic acid (H2NSO3H), in 

about 800 mL water. Adjust to pH 3.0 by slowly adding 0.10N 

NaOH. Dilute to 1000 mL and store in a dark glass bottle. 

e. Sodium hydroxide, NaOH, 0.1N. 

f. Reference electrode filling solution: Dissolve 0.53 g 

(NH4)2SO4 in water and dilute to 100 ml. 

 

 

 



 الدرجة الثالثة -Inorganic analysis  الصحي المسار الوظيفي لوظيفة كيميائي مياه الصرف
 

 

 

 81 االدارة العامة لتخطيط المسار الوظيفي –قطاع تنمية الموارد البشرية بالشركة القابضة 

Apparatus 

pH meter, expanded-scale or digital, capable of 0.1 mV resolution. 

Double-junction reference electrode. Fill outer chamber with 

(NH4)2SO4 solution. 

Nitrate ion electrode: Carefully follow manufacturer’s instructions 

regarding care and storage. 

Magnetic stirrer: TFE-coated stirring bar. 

 

 

Procedure: 

Add 100 ml of less concentrated standard and 2 ml of ISA to a 150 

ml beaker and stir the solution thoroughly. 

Rinse the electrode with distilled water, blot it dry and place it into 

the beaker with the less concentrated standard .wait for a stable 

reading and adjust the meter to display the value of standard, as 

described in the meter user guide. 

Add 100 ml of the more concentrated standard and 2 ml of ISA to 

a second 150 ml beaker and stir solution. 

Rinse the electrode with distilled water, blot it dry and place it into 

the beaker with more concentrated standard. Wait for stable 

reading and adjust the meter to display the value of the second 

standard, as described in the meter user guide. 
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Record the resulting slope value. The slope should be between 

(-54 and -60 mV) when the standards between 20-25 °C. 

Add 100 ml sample and 2 ml of ISA to clean 150 ml beaker and stir 

the solution thoroughly. 

Rinse the electrode, blot it dry and place it into the Sample. The 

concentration of sample will be displayed on the meter. 

 

Note: 

Other solution volume may be used as long as the ratio of solution 

to ISA remains 50:1 

 



 الدرجة الثالثة -Inorganic analysis  الصحي المسار الوظيفي لوظيفة كيميائي مياه الصرف
 

 

 

 83 االدارة العامة لتخطيط المسار الوظيفي –قطاع تنمية الموارد البشرية بالشركة القابضة 

Precision and Bias 

Over the range of the method, precision of ±0.4 mV, corresponding 

to 2.5% in concentration, is expected. 

 

Limits according to Egyptian code 

There is no specific limit for this experiment. 

 

Nitrite NO2 - nitrogen 

Introduction 

This method is taken from Standard Methods for the Examination 

of water and wastewater edition 19:1995, 4500-B. “Nitrogen 

(Nitrite) Colorimetric Method” 

Nitrite nitrogen seldom appears in concentrations greater than 1 

mg/L, even in waste treatment plant effluents. Its concentration in 

surface and ground-water is normally much below 0.1 mg/L. For 

this reason sensitive colorimetric methods are needed for its 

measurements. 

Nitrite is determined through formation of a reddish purple azo dye 

that the nitrite ion as nitrous acid reacts with the amino group of 

sulfanilic acid in acidic conditions to form a diazonium salt which 

combines with N(1-naphthyl)–ethylenediamine dihydrochloride to 

form a bright-colored reddish purple azo dye. The color produced 

is directly proportional to the amount of nitrite present in the 

sample. 

Photometric measurements can be made in the range 5 to 50 µg 

N/L. Higher NO2- concentrations can be determined by diluting a 

sample. 

The following ions interfere because of precipitation under test 

conditions and should be absent: Fe3+, Pb2+, Hg2+ and Ag+. Cupric 

ion may cause low results by catalyzing decomposition of the 

diazonium salt. Remove suspended solids by filtration. 

Make the determination on fresh samples to prevent bacterial 

conversion of NO2- to NO3- or NH3. For short preservation for 1 to 2 

d, freeze at (-200 °C or store at 40 °C).  
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Scope 

This procedure describes how to measure Nitrite-N 

Reagents 

Hazards 

Laboratory coats must be worn 

This method involves the handling of acids. Safety goggles, gloves 

and eye protection must be worn. 

Water 

Laboratory distilled water. 

Color Reagent 

1 To 800 ml of distilled water add10 g of sulfanilamide and 100 

ml 85% phosphoric acid. 

2 Stir the contents of the beaker with a glass rod until all the 

solids has dissolved. 

3 Add 1g of N-(1-naphthyl)–ethylenediamine dihydro-chloride 

and mix to dissolve. 

4 Dilute to 1 L with water and transfer the solution to a dark 

reagent bottle.  

5 Label the bottle “Color Reagent for Nitrite Determination”. 

Write your name, the date of preparation and the expiry date. This 

solution is stable for one month when stored in a dark bottle in 

refrigerator. 

6 250 mg NO2-N/L stock sodium nitrite solution 

Dissolve 1.232 g of sodium nitrite (dried at 105 °C for 24 h) in 

water and dilute to 1000 ml in a volumetric flask. Add 1 ml of 

chloroform to preserve the stock solution. This solution is stable for 

one month. Mark with the date of preparation and the expiry date. 

This solution must be standardized before use. 

7 50 mg NO2-N/L intermediate sodium nitrite solution: 

Pipette 50 ml of the stock solution into 250 ml volumetric flask and 

dilute to with water to the mark. This solution must be prepared 

daily. Mark with the date of preparation and the expiry date. 
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8 0.5 mg NO2-N/L standard sodium nitrite solutions: 

Pipette 10 ml of the intermediate solution into a 1L volumetric flask 

and dilute to with water to the mark. This solution must be 

prepared daily. Mark with the date of preparation and the expiry 

date. 

 

Quality Control Standard 

1  This is standard must not be prepared by the analyst who 

prepared the calibration standards. Dissolve 1.518 g of potassium 

nitrite (dried at 105 °C for 24 h) in 1000 ml of distilled water. This is 

the 250 mg NO2-N/L stock nitrite solution. This solution must be 

prepared monthly, mark with the expiry date. 

2 Pipette 1 ml of the 250 mg NO2-N/L stock potassium nitrite 

solution into a 500 ml volumetric flask and dilute to the mark with 

distilled water. This is the 0.5 mg NO2-N/L intermediate standard. 

This solution must be prepared daily. 

3 Pipette 40 ml of the 0.5 mg NO2-N/L intermediate standard 

into a 100 ml volumetric flask and dilute to the mark with distilled 

water. This is the 200 µg NO2-N/L Quality Control Standard. This 

solution must be prepared daily. 

4 (0.01 M) potassium permanganate solution: 

Dissolve 1.6 g of potassium permanganate in water and dilute to 

1000 ml in a volumetric flask with distilled water. Allow the solution 

for one week to settle in a brown stopper bottle and after this week 

pipette the supernatant without stirring. 

5 0.025 M sodium oxalate solution: 

Dissolve 3.350 g Na2C2O4, primary standard grade, in water and 

dilute to 1L in a volumetric flask. 

6 (1 + 1) sulphuric acid solution: 

Measure 40 ml of water by 100 ml cylinder, carefully measure 50 

ml of concentrated sulphuric acid with 50 ml cylinder and transfer 

to the 100 cylinder. Stir with a glass rod and leave it to cool and 

dilute to 100 ml with water. 
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Apparatus 

1 pH meter 

2 Colorimetric equipment HACH Spectrophotometer DR 2010 

3 0.45 µm pore 47mm diameter filter 

4 100, 250, 500, 1000 ml volumetric flasks 

5 Glass rod 

6 Volumetric pipettes 

7 100 ml conical flasks 

8 Balance 

9 50, 100 ml cylinders 

10 25 ml burette 

11 100, 400 ml beakers 

12 Magnetic stirrer & Hot plate 

13 Stirrer bars 
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Procedure 

1 Standardization of KMnO4 titrant solution 

Weigh 3 batches of 100 mg of anhydrous sodium oxalate into 400 

ml beakers and dissolve each weight in 100 ml distilled water. Add 

10 ml of (1+1) sulfuric acid and heat rapidly to 90-95 °C. Titrate 

with KMnO4 solution to a slight pink color end point. Repeat steps 

on the other two weights of sodium oxalate and a blank of distilled 

water. 

                   
                 

           
 

Where: 

 A = ml titrant for sample 

 B = ml titrant for blank  

 

Take the average of the three titrations. 

2 Standardization of stock sodium nitrite solution: 

Pipette 50 ml of standard 0.01 M (0.05 N) KMnO4, 5 ml 

concentrated sulphuric acid and by submersing the pipette tip 

below the surface of permanganate acid solution add 50 ml of the 

stock nitrite solution into a glass stopper flask. Shake gently and 

warm to 70 to 80 °C on a hot plate.Remove the permanganate 

colour by adding sufficient portions of 0.025 M standard sodium 

oxalate solution. 

3 Titrate excess sodium oxalate with 0.01 M KMnO4 to the faint 

pink end point. 

  
              

 
 

Where: 

 A = mg NO2-N content in stock nitrite solution 

 B = Total ml standard KMnO4 used 

 C = Normality of standard KMnO4 

 D = Total ml of standard Na2C2O4 added 

 E = Normality of standard Na2C2O4 added 

 F = ml of stock nitrite solution taken for titration  
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Nitrite Quality Control Chart 

A Quality Control standard (QC) must be run with each batch of 

samples.  

The target concentration used is 0.2 mg NO2-N/L. 

The QC must be prepared with reagents independent of the 

reagents used for calibration. The analyst, independent of the 

analyst who prepared the standards for calibration, must prepare 

the QC standard solution. 

 

Use of control chart 

A “Shewert” Control chart has been set up using the standard 

solution at 0.2 mg NO2-N/L as the target concentration. For a more 

detailed explanation of Quality Control charts and how they should 

be used refer to document “Quality Control Charts”. 

Plot the result from the Quality Control Standard onto the control 

chart as soon as the result available. 

 

Analysis of samples 

1 Preparation of calibration Carve. 

2 Turn on the spectrophotometer and allow 20 minutes to 

warm up before use. Close the sample chamber’s lid and select a 

wavelength of 543 nm. 

3 Label six 100 ml volumetric flasks from 0 to 5. 

4 Pipette the required volume of intermediate sodium nitrite 

solution into each of the volumetric flasks. Refer to table one. 
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5 Stopper the flasks and invert several times to ensure that the 

solution is well mixed. 

6 Label six 100 ml beakers from 0-5. One must be a Quality 

Control Standard. 

7 Pipette 50 ml of solution from volumetric flasks “0” into a 100 

ml beaker “0”. 

8 Add 2 ml of color reagent to solution in the beaker and mix 

with a glass rod. 

9 Repeat the instructions for the five remaining volumetric 

flasks. 

10 Allow all solutions to stand for a minimum of 10 minutes but 

no more than 2h before measuring absorbance. 

Fill a cuvette with the solution from beaker “0”. This is the blank. 

Clean the cuvette with a tissue and place in the cell holder in the 

sample chamber of the spectrophotometer. 

Select Absorbance using the mode keypad. 

Press the “Cal” keypad. 

 

The display will update to zero absorbance. 

Open the sample chamber’s lid and remove the cuvette containing 

the blank solution. 

Measure the absorbance of each of the five remaining standard 

solution. 

Record the absorbance of the standard solutions on the laboratory 

sheet and plot the calibration curve. 
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Sample Measurement 

1 Filter about 70 ml of sample through a 0.45 µm pore 47mm 

diameter filter. 

2 Adjust the pH of the sample to within the range 5 and 9 with 

1N HCl for higher pH or NH4OH for lower pH. 

3 Pipette 50 ml sample (or a portion diluted to 50 ml) and 50 ml 

of the Quality Control standard into two separate 100 ml beakers. 

4 Add 2 ml of color reagent to sample, QC standard and 50 ml 

of distilled water as a blank. 

5 Allow solutions to stand for a minimum 10 minutes but no 

more than 2 h before measuring the absorbance. 

Fill a cuvette with the blank solution. 

Clean the cuvette with a tissue and place in the cell holder in the 

sample chamber of the spectrophotometer. 

Press “Zero” to give zero absorbance for the blank. 

Read the absorbance for the sample and the QC standard and 

record on the laboratory sheet. 

Enter the data from the work sheet into the spread sheet of nitrite 

on the computer. 

Compute sample concentration directly from the calibration curve. 

 

Quality Control Checks 

Plot the quality control standard result on the quality control chart 

and check that the standard meets the quality requirements 

(detailed in SP_L_02 Quality Control Charts Laboratory 

Procedures), if the quality requirements are not met then report the 

failure to the Senior Scientist and Laboratory Manager. You must 

not report the results. 
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Reporting results 

If the quality control standard result meets the requirements then 

report the results. 

All results must be reported to 2 decimal places. 

If any nitrite result is less than 5 µg NO2-N/L, report the result as “< 

5 µg NO2-N/L”. 

Save the spread sheet and print out the nitrite report sheet. Pass 

to the Senior Scientist or Laboratory Manager to sign off. 

When the nitrite report sheet has been signed off the daily report 

can be prepared. 

If all the quality checks meet the requirements then report the 

results.  

All results must be reported to 1 decimal place. 

Enter all data from the Nitrite-N work sheet into the Nitrite-N 

spread sheet on the computer. 

Save the spread sheet and print out the Nitrite-N report sheet. 

Pass to the Senior Scientist or Laboratory Manager to sign off. 

When the Nitrite-N report sheet has been signed off the daily 

report sheet can be prepared. 
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Total Nitrogen TN 

General Discussion 

Principle: 

In the presence of H2SO4, potassium sulfate (K2SO4), and cupric 

sulfate (CuSO4) catalyst, amino nitrogen of many organic materials 

is converted to ammonium.  

Free ammonia also is converted to ammonium. After addition of 

base, the ammonia is distilled from an alkaline medium and 

absorbed in boric or sulfuric acid. The ammonia may be 

determined colorimetrically, by ammonia-selective electrode, or by 

titration with a standard mineral acid. 

Selection of ammonia measurement method: 

The sensitivity of colorimetric methods makes them particularly 

useful for determining organic nitrogen levels below 5 mg/L.  

The titrimetric and selective electrode methods of measuring 

ammonia in the distillate are suitable for determining a wide range 

of organic nitrogen concentrations.  

Selective electrode methods and automated colorimetric methods 

may be used for measurement of ammonia in digestate without 

distillation. 

Follow equipment manufacturer’s instructions. 

 

Quality control (QC):  

The QC practices considered to be an integral part of each method 

are summarized in Table 4020:I. 

 

Selection of Method 

a. When J. Kjeldahl published his paper about the ‘New Methods 

for the Determination of Nitrogen in Organic Bodies’ in 1883 the 

nitrogen analysis was changed forever1. The universal applicability 

of the method, the simple way of running the analysis, yet at the 

same time achieving exact results, all these features helped to 

make this method to be used as a reference in the eg: food and 

fodder industry. But the method is also used in the soil and water 

analysis or where ever organically bound nitrogen has to be 

located. 
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b. This method based on : 

1-German standard method for the examination of water , sewage, 

and sludge, Determination of bound nitrogen, method after 

reduction with devard's alloy and catalytic digestion H28 Din 38409 

Teil 28, April 1992 

2-AOAC official method 973.48, Nitrogen total in water, Kjeldahl 

method, 1973. 

 

Scope 

This procedure describes how to measure and determine 

quantitatively the amount of nitrogen in a sample.  

The assay can be divided in three separate steps: 

1 Digestion with sulfuric acid and a catalyst. 

2 Distillation with water steam. 

3 Titration and calculation of results. 

 

Personal Responsible 

Title Chemist 

Responsibilities Responsible to measure Total Nitrogen in 

wastewater samples. 

 

Storage of Sample 

The most reliable results are obtained on fresh samples. If an 

immediate analysis is not possible, preserve samples for kjeldahl 

digestion by acidifying to pH 1.5 to 2.0 with concentrated H2SO4 

and storing at 4 °C. Do not use HgCl2 because it will interfere with 

ammonia removal. 
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Amount of Sample 

The weighted in quantity can be precisely determined by difference 

weighing. 

The amount of sample needed for aqueous samples depends on 

the nitrogen content. 

In order to obtain reasonable results, the following amounts are 

recommended. 

 

Amount of sample in ml Concentration range in mg/l N 

Amount of sample in ml 

Concentration range in mg/l N 

Amount of sample in ml 

Concentration range in mg/l N 

500 250 

100 50 

20 10 

5 < 1 

1 to 5 5 to ca.35 

20 to ca.70 50 to ca. 175 

100 to ca.350 300 to ca.700 

 

Chemicals 

Quality: p.a 

1 Sulphuric acid H2SO4, 98%min, density 1.84 g/ml 

2 Catalyst tablets Kjeltabs Cx, Cat.no. 12-0328, or similar 

3 Caustic soda solution NaOH, 32 % 

4 Indicator M5 or Similar 

5 Boric acid Solution H3Bo3, 2 to 3 % 

4.6 Sulphuric acid solution c(H2SO4) = 0.05 mol/alternatively 

hydrochloric acid c(HCl ) = 0.1 mol/l (=0.1 N)  

For low contents: 
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Sulphuric acid c(H2SO4) = 0.0056 mol/l alternatively hydrochloric 

acid c(HCl) = 0.01 mol/l (=0.01 N) 

7 Aquadest 

8 Devard`s alloy 

9 Boiling Stones 

 

 

a. Apparatus: 

1. VAPODEST 50s 

2 digestion instruments for a sample size up to 50 ml. 

3 digestion instruments for a sample more than 50 ml. 

4 Erlenmeyer flask 300 ml (Wide neck), burette. 

 

Procedure:  

Aim 

The objective of the Kjeldahl technique is to determine 

quantitatively the amount of nitrogen in a sample. 

The assay can be divided in three separate steps: 

1 Digestion with sulfuric acid and a catalyst 

2 Distillation with water steam 

3 Titration and calculation of results 
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Digestion 

The underlying principle of all Kjeldahl digestions is the oxidative 

disintegration of the N-containing bonds with concentrated sulfuric 

acid in order to obtain N as ammonium-ion as a result. 

 

Various Mixtures of Catalysts 

To speed up the reaction potassium or sodium sulfate and 

catalysts are added.  

In the feeds industry, a mixture of potassium sulfate and copper 

sulfate in the relation 10:1 is used widely. In other areas, as in the 

dairy industry a mixture of 100:1 for potassium sulfate to cooper 

sulfate has been proven most successful. Thus, the catalysts that 

have to be used for the various applications as recommended in 

the respective regulations should be chosen. The usage of a 

conditioned mixture of catalysts in tablets has proven to be most 

handy. 

These are also available from C.Gerhardt in the most popular 

compositions.  

The digestion temperature depends mainly on the chosen catalyst. 

The boiling point of concentrated sulfuric acid is at 337 °C. When 

salt is added in the right relation then the boiling point can be 

raised to about 380 °C (Van’t Hoff’sche Rule). 

The addition of catalysts like e.g. mercury, selenium, cooper, or 

titanium reduces the activating energy and speeds up the reaction. 

If the temperature is raised, the oxidation and the transformation 

into ammonium sulfate are speeded up (Equation of Arrhenius). 

The optimum relation of sulfuric acid in ml to salt in g is at the 

beginning of the 

Digestion between 1.7 and 2. Is the relation too little and at around 

410 °C nitrogen is lost. 

When mercury and selenium are added then the transformation 

into ammonium ion is much faster. 

Usually, additaments like cooper sulfate or titanium dioxide are 

taken. C.Gerhardt offers the most widely used catalysts as tablets, 
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e.g:  

Catalog number Composition 

6123 50 g K2SO4 + 0.5 g CuSO4 x 5H2O 

6124 50 g K2SO4, 0.15 g CuSO4.5H2O + 0.15 g TiO2 

Further sizes and compositions on request. 

 

Amount of Sample 

In order to obtain reasonable results, the following amounts are 

recommended: 

 

Amount of sample in ml Concentration range in mg/l N 

Amount of sample in ml 

Concentration range in mg/l N 

Amount of sample in ml 

Concentration range in mg/l N 

500 250 

100 50 

20 10 

5 < 1 

1 to 5 5 to ca.35 

20 to ca.70 50 to ca. 175 

100 to ca.350 300 to ca.700 
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Amount of Sulfuric Acid 

Three factors determine the amount of sulfuric acid needed: 

- Amount needed for the oxidation of the organic matrix to carbon 
dioxide and water. 

- Evaporation during the analysis 

- Transformation of potassium sulfate into potassium hydrogen 

sulfate. 

The latter two factors are constant if the digestion conditions are 

the same. However, the amount of sulfuric acid needed for the 

oxidation depends on the weighted-in quantity and the organic 

composition. 

For the oxidation of fat and protein about 2 - 3 times as much 

sulfuric acid is needed then for carbohydrates. As an example: for 

1 g wheat about 3.5 ml sulfuric acid are needed compared to 9.5 

ml for gelatin. 

During the evaporation a maximum amount of 1.5 ml should be 

lost. The transformation of potassium sulfate takes about 0.3 ml 

per gram salt. 

At the end of the digestion process, there should be a surplus of 

unconsumed sulfuric acid in the sample.  

The relation between sulfuric acid in ml to the amount of salt in 

gram should not go below 0.9. Sample calculation for the amount 

of sulfuric acid needed for cereal 

Initial sample weight 1,000 g, digestion time ca.1 hour, 10 g 

potassium sulphate 

Consumption oxidation: = 3.5 ml 

Consumption for vaporization: = 1.5 ml 

Consumption for conversion: = 3 ml 

Consumption total: = 8 ml 
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The following calculation shows the non-consumed sulfuric acid: 

Sulfuric Acid (in ml) > 0.9 ml / g 

Amount of Salt 10 g 

This means, that the remaining amount of sulfuric acid should be 

more than 9 ml. The amount of sulfuric acid lost and residue 

together are 17ml, which is the minimum that has to be added at 

the beginning of the digestion. 

 

Digestion Times and Temperatures 

The digestion times depend largely on the kind of sample. There is 

only a rule of thumb that can be given. After the digest assumes a 

translucent appearance, it has to be digested for an additional 30 

minutes. The various digestion times are around one, two or up to 

four hours. Please also see the methods and applications given in 

the annex. In order to bring the catalyst mixture which is low in 

sulfur to boile, 400 °C have to be set in the Kjeldatherm block 

system. 

 

Distillation 

Dilution and Neutralization 

The digestion tubes containing the strongly acids sulfuric acid 

solution have to be cooled down to 50-60 °C and the content is 

liquefied with VE-water which helps the absorption of the heat 

formed during the solution and neutralization process. The cooling 

down must not be too sudden as a salt crust might form then. 

About 30 minutes would be the ideal time frame. The rule of thumb 

here is 30 ml water for 5 ml remaining digestion solution. The 

ammonium sulfate, which is attached when it is acid, is expulsed 

completely as ammonia when it is alkaline (with pH value of about 

12). Then, 30% caustic soda is used to neutralize it and make it 

alkaline. 

Theoretical consumption in ml of a standard solution: 

H2SO4 + 2NaOH →Na2SO4 + 2NH3
- + 2H2O 

About 4 ml of 30% caustic soda per ml concentrated sulfuric acid 

are needed for the neutralization. 
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Water steam Distillation 

After the neutralization, steam is blown in, to heat up the sample to 

the boiling point and ammonia gas is released. Power and duration 

of the steam introduction depend on the instrument used.  

To give an example, for the analysis of meat samples using a 

Vapodest 50 the distillation time is 4 min and the steam power is 

100%. A guideline is the amount of distillate, which should be 

around 100 - 150 ml. See annex for details. 

 

Program Parameter VAP50 S 

H2O Addition 45 ml 

NaOH Addition 40 ml 

Reaction Time 0 s 

Distillation time 240 s 

Steam Power 100 % 

H3BO3 Addition 70-80 ml 

Suction Sample 30 s 

Suction Receiver 30 s 

Titration Automatic 

Calculation Automatic 
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Collection of the Ammonia in Boric Acid 

The collection of the ammonia is done in a receiver! 

The expelled ammonia is put into a boric acid solution with a 

known pH value respectively a known concentration. As a 

standard a 2 to 4% boric acid solution has been proven successful. 

Depending on the nitrogen content about 25-70 ml is used. 

Ammonia is complexed as boric acid. Below please find the 

simplified presentation in an empirical formula, since depending on 

the pH different complex are made). 

Whatever method is chosen, it is important that the outlet tubing of 

the distillation condenser is completely immersed in the receiver. 

Should there be only small amounts then it is recommended to 

dilute with exact amounts of distilled water. (Careful: the blind 

value will change). 

Reaction equation: 

 

H3BO3 + NH3 NH4BO→ NH4BO4 

 

Receiving Ammonia in a Defined Hydrochloric Acid or 

Sulfuric Acid 

It is also possible to use an exactly defined amount of acid as a 

receiver. The amount to be pipette depends on the nitrogen 

content and has to be measured so that it is available in 

abundance and in a way, so that the amount needed can be 

determined via a back titration with NaOH as a titration solution. As 

a guideline the table ‘Consumption of titration solution’ can be 

used. 

 

Reaction equation: 

HCl + NH3 → NH4Cl 

 

HCl + NaOH→ NaCl + H2O 
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Titration 

The volumetric determination of the nitrogen content is now done 

using the end point titration to a set pH Value. 

The advantage being that in such a case no curve has to be 

determined and thus a considerable reduction of the time needed 

for the dosing of the standard solution. 

 

Manual Titration with Visual End point Determination and 

Boric Acid as Receiver: 

The advantage of working with boric acid is the fact that the 

volume of this solution does not have to be measured exactly.  

The ammonia reacts with the boric acid to give ammonium borate, 

which can be directly titrated with diluted mineral acids as e.g. 

hydrochloric acid. The boric acid, which is then in excess, does not 

have any influence on the color of the indicator used as it has such 

a low dissociation constant.  

 

The following indicators can be used: 

 

 

 

 



 الدرجة الثالثة -Inorganic analysis  الصحي المسار الوظيفي لوظيفة كيميائي مياه الصرف
 

 

 

 114 االدارة العامة لتخطيط المسار الوظيفي –قطاع تنمية الموارد البشرية بالشركة القابضة 

Consumption of Titration Solution and Precision of Burette: 

The amount of titration solution used for the titration is not relevant 

for the precision of the titration. Thus, the consumption of the 

titration solution relates to the least reading respectively to the 

preciseness of the burette. The gray parts of the following table are 

supposed to be used as a guideline for the selection of the titration 

solution in relation to the absolute nitrogen content per sample. 

 

Blind Value 

Due to the impurity of the chemicals used and the dilution of the 

boric acid with distillate the pH of the blank value without N-content 

is raised. This fact is already taken into account by using a blank 

value when the consumption of titration solution is calculated. 

Varying boric acid solutions and titration solution influence the 

blind value. When changing the program parameter, e.g. the 

distillation time or the steam power or the settings as new 

chemicals, a change of the blind value can result. 

The determination of the blind value is done under the same 

circumstances as the analysis! The blind value should have 

constant values!! 

Should no blind value be set then the turning point of the indicator 

should be reached at the end of the distillation or the pH-value at 

the end of the blind value distillation has to be used as the 

endpoint during the analysis. Should the initial pH value of the 

receiver at the beginning of the distillation be taken as the 

endpoint, then the consumption of the blind value has to be taken 

into account for the following calculation: 

 

Calculation of the Result 

The following formula is used to calculate the nitrogen content in 

percentage: 

% N = (c x (V - VBL) x M x100 %) / E 
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Where: 

c = Concentration of the titration solution in mol/ml 

V = Consumption of titration solution in 1 

VBL = Consumption titration solution blank value in 1 

M = Molar mass nitrogen in g/mol 

E = Initial sample weight. 

 

Derivation of the formula 

Calculation of the amount 

n = c x V 

 

Where: 

n = Amount of substance in mol 

c = Concentration of the titration solution in mol/ml 

V = Consumption of titration solution in 1L 

 

Percentage Recovery, Reproducibility, Standard Recovery 

In order to check the quality of the distillation, the ammonium 

sulfate should be used as a standard. 

 

Standard Recovery of Ammonium Sulfate 

Production of the Standard Solution: 

4.717 g (NH4) 2SO4 (dried at 105 °C) are weighed in, dissolved in 

a 1 L measuring flask and distilled water is added to make 1 L This 

corresponds to a content of 1 mg N per ml. For the standard 

recovery a certain amount corresponding to the measuring range 

is put in using a pipette. 

If the measuring range is lower than this solution has to be diluted! 

20 ml of this stock solution are put into a measuring flask using a 

pipette and distilled water is added to make 1 L 50 ml of this 

solution are put into a sample glass and distilled water is added to 

make 100 ml.  



 الدرجة الثالثة -Inorganic analysis  الصحي المسار الوظيفي لوظيفة كيميائي مياه الصرف
 

 

 

 116 االدارة العامة لتخطيط المسار الوظيفي –قطاع تنمية الموارد البشرية بالشركة القابضة 

This c corresponds to a content of 0.02 mg N per ml. For the 

standard recovery a certain amount corresponding to the 

measuring range is put in again using a pipette. 

 

Determination of Blank Value  

For the determination of the blank value a sample tube without 

sample but with all chemicals is run through the whole analysis 

and the consumption of titration solution is determined. This 

amount is then subtracted from the consumption of the sample. 

The reason for doing so is the need to detect any impurities in the 

chemicals and instruments as well as to take the factor of dilution 

for the boric acid. The consumption with a 0.01 mol/l titration 

solution should be around 0.1 to 0.2 ml. 

 

Recommendation:  

If electrodes for the determination of the end point be used 

(Vap50) they have to be calibrated daily. 

At least 3 times a day every day, a 10 mg/l NH4- N standard has to 

be measured as well and the respective file has to be kept 

updated. 

In order to find the cause for a failure the Kjeldahl analysis can be 

divided into 2 steps: 

1. Quality of the Distillation with Titration 

First, the constancy and value of the blanks are checked. At least 

4 blanks should be consistent (also see example given). 

Then, the recovery of readily soluble ammonium salts, like e.g. 

ammonium sulfate should be checked. In this case the recovery 

should be > 99 %, the repeatability should be better than 0.5 %. 

2. Quality of the Entire Analysis 

If good results are obtained for the blanks and for the ammonium 

standards, the quality of the digestion has to be checked. In this 

case, the standards listed in the table can be used. The recovery 

should also be > 99 %, the repeatability should be better than 0.5 

%. 2.9 C. 
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Comment: 

Using the Kjeldahl method as well as the water steam distillation, 

the concentration of ammonium can be determined as the nitrate 

and organically bound nitrogen, three nitrogen compounds make 

the total N-content of sample: 

Total N = ammonium content + nitrate / Nitrite content + 

organically bound nitrogen 

For the analysis of the respective compounds the following 

procedure can be applied: 

- First, the sample is homogenized and spilt into 3 even parts. 

- An ammonium determination is done by water steam distillation 

from a buffer solution or with magnesium oxide, alternatively 

calcium oxide to alkalify it. 

- Then the nitrate /nitrite determination is done. The nitrate–

nitrogen content of the sample is reduced using devarda and is 

distilled as ammonia. At the same time the ammonium content is 

detected and has to be deducted from the result. 

- After that, the determination of the total N with Devarda`s alloy 

has to be done, following the procedure described above. The 

portion of organically bound nitrogen can be determined by 

deducting the respective nitrogen portions. 

 

Determination of organic Nitrogen Portions in water 

The Procedure is comparable to the one used for total N 

determination, with the exception, that Devarda`s alloy is not used 

in this case. All other things are identical: the relevant data for the 

sample, program parameters and instruments. Since this method 

determines the content of ammonium at the same time, its value 

must be known in order to deduct it for the calculation of the 

organic nitrogen content. 
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Sulphides H2S  

Introduction 

This method is taken from Standard Methods for the Examination 

of water and wastewater edition 20, 4500-B. “Iodometric Method”. 

The major portion of the sulfide content in wastewater is produced 

in the conversion of sulfate (SO2
4-) to sulfide (S2-) by bacteria found 

in the wastewater. Oxygen-reducing bacteria will use any available 

sulfur-containing compound as food. This process can produce 

odorous reduced-sulfur compounds including hydrogen sulfide 

(H2S). 

Sulfur-oxidizing bacteria convert the hydrogen sulfide to sulfuric 

acid which is very corrosive to concrete.  

The iodometric method determines total sulfide by titration of 

sulfide with iodine. 

Reducing substances interfere with this method including 

thiosulfate, sulfite and various organic compounds. Sample 

pretreatment may be necessary. 

 

Scope 

This procedure describes how to measure Sulphide. 

 

Reagents 

Hazards 

Laboratory coats must be worn 

This method involves the handling of acids. Safety goggles, gloves 

and eye protection must be worn. 

 

Water 

Laboratory distilled water. 
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(6 N) Hydrochloric acid 

Transfer by measuring cylinder about 300 ml of distilled water to a 

1L beaker add slowly and with stirring 522.8 ml conc. HCl and 

allow the solution to cool. Dilute with distilled water to 1000 ml in a 

volumetric flask. This solution is stable for 3 months, mark with the 

expiry date. 

 

(0.025 N) Standard iodine solution 

Dissolve approximately 20 to 25 g potassium iodide in a little 

distilled water and add 3.2 g iodine. Transfer the solution to 1L 

volumetric flask and make up to the mark with distilled water. This 

solution is stable for one month. Mark with the expiry date. 

 

(0.025 M) Standard sodium thiosulfate titrant 

Dissolve 6.205 g Na2S2O3.5H2O in distilled water. Add 0.4 g solid 

NaOH and dilute to 1000 ml in a volumetric flask. Standardize with 

bi-iodate solution.  

This solution is stable for one month, Mark with the expiry date. 

 

(0.0021 M)  Standard potassium bi-iodate solution 

Dissolve 812.4 mg KH(IO3)2 in distilled water and dilute to 1000 ml 

in a volumetric flask. This solution is stable for one month, Mark 

with the expiry date. 

 

Starch solution 

Dissolve 2 g soluble starch and 0.2 g salicylic acid, as a 

preservative, in hot distilled water. Transfer the solution to a 100 

ml volumetric flask and make up to the mark with hot distilled 

water. This solution is stable for 2 months, Mark with the expiry 

date. 

 

Zinc acetate solution 

Dissolve 220 g Zn(C2H3O2)2.2H2O in 870 ml water. This makes a 1 

liter solution. 

 



 الدرجة الثالثة -Inorganic analysis  الصحي المسار الوظيفي لوظيفة كيميائي مياه الصرف
 

 

 

 111 االدارة العامة لتخطيط المسار الوظيفي –قطاع تنمية الموارد البشرية بالشركة القابضة 

Quality Control standard 

This standard must not be prepared by the analyst who prepared 

the other chemicals. Dissolve 1.219 g of sodium sulphide in 1000 

ml of distilled water. This is the 500 mg /L stock sulphide solution. 

This solution must be prepared monthly, mark with the expiry date. 

Pipette 10 ml of the 500 mg/L stock sodium sulphide solution into a 

100 ml volumetric flask and dilute to the mark with distilled water. 

This is the 50 mg/L intermediate standard. This solution must be 

prepared daily. 

Pipette 20 ml of the 50 mg/L intermediate standard into a 100 

volumetric flask and dilute to the mark with distilled water. This is 

the 10 mg/L quality control solution. 

This solution must be prepared daily. 
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Apparatus 

1 Balance 

2 100, 250, 500, 1000 ml volumetric flasks 

3 Glass rod 

4 Volumetric pipettes 

5 100 ml conical flasks 

6 50, 100 ml cylinders 

7 Magnetic stirrer & Hot plate 

8 25 ml burette 

9 100, 400 ml beakers 

10 Stirrer bars 

 

Procedure 

Sulfide Quality Control Chart 

A Quality Control check must be run with every batch of samples; 

this is Quality Control Standard and Control Chart. 

1 A Quality Control standard (QC) must be run with each batch 

of samples.  

2 The target concentration used is 10 mg/L. 

3 The analyst, independent of the analyst who prepared the 

chemicals, must prepare the QC standard solution. 

 

Use of control chart 

A “Shewert” Control chart has been set up using the standard 

solution at 10 mg/L as the target concentration. 

For a more detailed explanation of Quality Control charts and how 

they should be used refer to document LP/02 “Quality Control 

Charts”. 

Plot the result from the Quality Control Standard onto the control 

chart as soon as the result available. 
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Standardization of sodium thiosulfate titrant solution 

1 Dissolve approximately 2 g KI, free from iodate, in a conical 

flask with 100 to 150 ml distilled water. 

2 Add few drops of conc. H2SO4 and 20 ml standard bi-iodate 

solution. 

3 Dilute to 200 ml and titrate liberated iodine with thiosulfate 

titrant to a pale straw color.  

4 Add 2 drops of starch and continue titration till the blue color 

disappears. This is the end point. 

 

Standardization of iodine solution 

1 Transfer into a beaker an amount of iodine, add 2 ml of 6N 

HCl and dilute to 200 ml. 

2 Fill a 50 ml burette with standard sodium thiosulfate solution 

and titrate against the iodine solution, adding starch toward end of 

titration, when a pale straw color is reached. 

 

Sample pre-treatment 

1 Reducing substances interfere with this method so sample 

pre-treatment must be done before measurement of sample. 

2 Put 0.15 ml zinc acetate solution into a 500 ml glass bottle 

and fill with a well-shaken sample. 

3 Add 0.1 ml of 6 N NaOH. 

4 Stopper with no air bubbles and mix by rotating vigorously 

about a transverse axis. 

5 Add further NaOH to bring the pH above 9. Let precipitate 

settle for 30 minutes. 

Sulfide is precipitated out with zinc and zinc sulfide is filtered out, 

return filters with precipitate to the original bottle and add about 

100 ml water. Measure the sample within 1 hour. 
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Sample Determination 

1 Transfer into a 500 ml beaker an amount of iodine solution 

estimated to be an excess over the amount of sulfide present. 

2 Add distilled water, if necessary, to bring volume to about 20 

ml and add 2 ml of 6N HCl. 

3 Pipette 200 ml sample into the beaker, discharging sample 

under solution surface. If iodine color disappears, add more iodine 

until color remains. 

4 Back-titrate with sodium thiosulfate solution, adding a few 

drops of starch toward end of titration, when a pale straw color is 

reached. 

 

          
                    

               
 

 

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. 

 

5 Repeat for all samples including the quality control standard 

and blank. 

 

Quality Control Checks 

Plot the quality control standard result on the quality control chart 

and check that the standard meets the quality requirements 

(detailed in SP_L_02 Quality Control Charts Laboratory 

Procedures), if the quality requirements are not met then report the 

failure to the Senior Scientist and Laboratory Manager. You must 

not report the results. 
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Reporting results 

If the quality control standard result meets the requirements then 

report the results. 

All results should be reported to the nearest whole number. 

Save the spread sheet and print out the sulfide report sheet. Pass 

to the Senior Scientist or Laboratory Manager to sign off. 

When the sulfide sheet has been signed off the daily report can be 

prepared. 
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Total Phosphorus – (PO4-P) 

Introduction 

This Method is taken from “Standard Methods for the examination 

of water and wastewater 22nd edition. 4500-p-Persulfate digestion 

method for digestion, Vanadomolybdophosphoric and acid 

colorimetric Method for determination. 

Phosphorus occurs in natural water and waste waters almost 

solely as phosphates. These are classified as orthophosphates, 

condensed phosphates and organically bound phosphates. They 

occur in solution, in particles or detritus, or in the bodies of aquatic 

organisms. 

These forms of phosphate arise from a variety of sources. Small 

amounts of certain condensed phosphates are added to water 

supplies during treatment. Larger quantities of the same 

compounds may be added when the water is used for laundering 

or other cleaning, because these compounds are major 

constituents of many commercial cleaning preparations. 

Phosphates are used extensively in the treatment of boiler waters. 

Orthophosphates applied to agricultural or residential cultivated 

lands as fertilizers are carried into surface waters with storm 

runoff. Organic phosphates are formed primarily by body wastes 

and food residues, and also may be formed from orthophosphates 

in biological treatment process or by receiving water biota. 

Phosphorus is essential to the growth of organisms and can be the 

nutrient that limits the primary productivity of a body of water. In 

instances where phosphate is a growth – limiting nutrient, the 

discharge of raw or untreated wastewater, agricultural drainage, or 

certain industrial wastes to that water may stimulated the growth of 

photosynthetic algae in large quantities (eutrophication). 
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Selection of Method 

a. Digestion methods:  

Because phosphorus may occur in combination with organic 

matter, a digestion method to determine total phosphorus must be 

able to oxidize organic matter effectively to release phosphorus as 

orthophosphate. Three digestion methods are given in which are: 

1- The perchloric acid method, the most drastic and time-

consuming method, is recommended only for particularly difficult 

samples such as sediments.  

2- The nitric acid-sulfuric acid method is recommended for most 

samples. 

3- Persulfate Digestion Method: Persulfate oxidation is coupled 

with ultraviolet light for a more efficient digestion in an automated 

in-line digestion/determination by flow injection analysis (4500-P.I). 

It is recommended that persulfate oxidation methods be checked 

against one or more of the more drastic digestion techniques and 

be adopted if identical recoveries are obtained. 

 

Persulfate Digestion Method is preferred for digestion. 

After digestion, determine liberated orthophosphate by the 

colorimetric method used, rather than the digestion procedure, 

governs in matters of interference and minimum detectable 

concentration. 

 

b. Colorimetric method: 

Three methods of orthophosphate determination are described. 

Selection depends largely on the concentration range of 

orthophosphate. 

The vanadomolybdophosphoric acid method is most useful for 

routine analysis in the range of 1 to 20 mg P/L.  

The stannous chloride method or the ascorbic acid method is more 

suited for the range of 0.01 to 6 mg P/L. 

An extraction step is recommended for the lower levels of this 

range and when interferences must be overcome. Automated 

versions of the ascorbic acid method also are presented. Careful 

attention to procedure may allow application of these methods to 
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very low levels of phosphorus, such as those found in unimpaired 

fresh water. 

 

Vanadomolybdophosphoric Acid Colorimetric Method: 

Principle:  

In a dilute orthophosphate solution, ammonium molybdate reacts 

under acid conditions to form a heteropoly acid, 

molybdophosphoric acid. In the presence of vanadium, yellow 

vanadomolybdophosphoric acid is formed. The intensity of the 

yellow color is proportional to phosphate concentration. 

 

Interference:  

Positive interference is caused by silica and arsenate only if the 

sample is heated. Negative interferences are caused by arsenate, 

fluoride, thorium, bismuth, sulfide, thiosulfate, thiocyanate, or 

excess molybdate. Blue color is caused by ferrous iron but this 

does not affect results if ferrous iron concentration is less than 100 

mg/L. Sulfide interference may be removed by oxidation with 

bromine water. Ions that do not interfere in concentrations up to 

1000 mg/L are Al3+, Fe3+, Mg2+, Ca2+, Ba2+, Sr2+, Li+, Na+, K+, NH4
+, 

Cd2+, Mn2+, Pb2+, Hg+,Hg2+, Sn2+, Cu2+, Ni2+, Ag+, U4+, Zr4+, AsO3–, 

Br–, CO3
2–, ClO4

–, CN–, IO3
–, SiO4

4–, NO3
–,NO2

–, SO4
2–, SO3

2–, 

pyrophosphate, molybdate, tetraborate, selenate, benzoate, 

citrate, oxalate, lactate, tartrate, formate, and salicylate. If HNO3 is 

used in the test, Cl– interferes at 75 mg/L. 

 

Minimum detectable concentration: 

The minimum detectable concentration is 200 μg P/L in 1-cm 

spectrophotometer cells. 

So Vanadomolybdophosphoric Acid Colorimetric Method is 

preferred for routine analysis. 

 

Scope 

This procedure describes how to measure Phosphate. 
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Personal Responsible 

Title Chemist 

Responsibilities Responsible to measure Phosphate in 

wastewater samples.  

 

Sampling and Storage 

If dissolved phosphorus forms are to be differentiated, filter sample 

immediately after collection. Preserve by freezing at or below (−10 

°C). In some cases 40 mg HgCl2/L may be added to the samples, 

especially when they are to be stored for long periods before 

analysis.  

 

Caution 

 HgCl2 is a hazardous substance; take appropriate precautions 

in disposal; use of HgCl2 is not encouraged. Do not add either 

acid or CHCl3 as a preservative when phosphorus forms are to 

be determined. If total phosphorus is to be determined alone, 

add H2SO4 or HCl to pH<2 and cool to 4 °C, or freeze without 

any additions. 

 Do not store samples containing low concentrations of 

phosphorus in plastic bottles unless kept in a frozen state 

because phosphates may be adsorbed onto the walls of plastic 

bottles. 

 Rinse all glass containers with hot dilute HCl, then rinse several 

times in reagent water. 

 Never use commercial reagents. 
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Reagents 

Reagents for Persulfate digestion method: 

1. Phenolphthalein indicator as an aqueous solution. 

2. Sulfuric acid solution: 

Carefully add 300 mL conc H2SO4 to approximately 600 mL 

distilled water and dilute to 1 L with distilled water. 

3.  Ammonium persulfate, (NH4)2S2O8, solid, or potassium 

persulfate, K2S2O8, solid. 

4. Sodium hydroxide, NaOH, 1N. 

5. Reagents for Vanadomolybdophosphoric Acid Colorimetric 

Method: 

5.1 Phenolphthalein indicator aqueous solution. 

5.2. Hydrochloric acid, HCl, 1 + 1. H2SO4, HClO4, or HNO3 may 

be substituted for HCl. The acid concentration in the 

determination is not critical but a final sample concentration 

of 0.5N is recommended. 

6 Activated carbon to remove fine particles by rinsing with distilled 

water. 

 

7 Vanadate-molybdate reagent: 

1) Solution A:  

Dissolve 25 g ammonium molybdate, (NH4)6Mo7O24.4H2O, in 300 

mL distilled water. 

 

2) Solution B:  

Dissolve 1.25 g ammonium metavanadate, NH4VO3, by heating to 

boiling in 300 ml distilled water. Cool and add 330 ml conc HCl. 

Cool Solution B to room temperature, pour Solution A into Solution 

B, mix, and dilute to 1 L. 

 

8 Standard phosphate solution: 

Dissolve in distilled water 219.5 mg anhydrous KH2PO4 and dilute 

to 1000 ml; 1.00 ml = 50.0 μg PO4. 
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Apparatus 

a- Apparatus for digestion method 

1 Hot plate: A 30 × 50 cm heating surface is adequate. 

2 Autoclave: An autoclave or pressure cooker capable of 

developing 98 to 137 kPa may be used in place of a hot plate. 

3 Glass scoop, to hold required amounts of persulfate crystals. 

 

b- Apparatus for Colorimetric method 

One of the following is required: 

1) Spectrophotometer, for use at 400 to 490 nm. 

2) Filter photometer, provided with a blue or violet filter exhibiting 

maximum transmittance between 400 and 470 nm. 

The wavelength at which color intensity is measured depends on 

sensitivity desired, because sensitivity varies tenfold with 

wavelengths 400 to 490 nm. Ferric iron causes interference at low 

wavelengths, particularly at 400 nm. A wavelength of 470 nm 

usually is used.  
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Concentration ranges for different wavelengths are: 

P Range (mg/L) Wavelength (nm) 

1.0– 5.0 400 

2.0–10 420 

4.0–18 470 

 

c- Acid-washed glassware: 

Use acid-washed glassware for determining low concentrations of 

phosphorus. Phosphate contamination is common because of its 

absorption on glass surfaces. 

Avoid using commercial detergents containing phosphate. Clean 

all glassware with hot dilute HCl and rinse well with distilled water. 

Preferably, reserve the glassware only for phosphate 

determination and after use, wash and keep filled with water until 

needed. If this is done, acid treatment is required only 

occasionally. 

 

f- Filtration apparatus and filter paper. 

Procedure: 

Digestion Method: 

Use 50 mL or a suitable portion of thoroughly mixed sample. Add 

0.05 ml (1 drop) phenolphthalein indicator solution.   

If a red color develops, add H2SO4 solution dropwise to just 

discharge the color. Then add 1 ml H2SO4 solution and either 0.4 g 

solid (NH4)2S2O8 or 0.5 g solid K2S2O8. 

Boil gently on a preheated hot plate for 30 to 40 min or until a final 

volume of 10 mL is reached. Organophosphorus compounds such 

as AMP may require as much as 1.5 to 2 h for complete digestion. 

Cool, dilute to 30 mL with distilled water, add 0.05 mL (1 drop) 

phenolphthalein indicator solution, and neutralize to a faint pink 

color with NaOH.  
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In some samples a precipitate may form at this stage, but do not 

filter. For any subsequent subdividing of the sample, shake well. 

The precipitate (which is possibly a calcium phosphate) 

redissolves under the acid conditions of the colorimetric reactive 

phosphorus test. 

 

Colorimetric Method: 

Sample pH adjustment: 

If sample pH is greater than 10, add 0.05 ml (1 drop) 

phenolphthalein indicator to 50 ml sample and discharge the red 

color with 1 + 1 HCl before diluting to 100 ml. 

 

Color removal from sample:  

Remove excessive color in sample by shaking about 50 ml with 

200 mg activated carbon in an erlenmeyer flask for 5 min and filter 

to remove carbon. Check each batch of carbon for phosphate 

because some batches produce high reagent blanks. 

 

Color development in sample: 

Place 35 ml or less of sample, containing 0.05 to 1.0 mg P, in a 

50-mL volumetric flask. Add 10 ml vanadate-molybdate reagent 

and dilute to the mark with distilled water. Prepare a blank in which 

35 ml distilled water is substituted for the sample. After 10 min or 

more, measure absorbance of sample versus a blank at a 

wavelength of 400 to 490 nm, depending on sensitivity desired. 

The color is stable for days and its intensity is unaffected by 

variation in room temperature. 

 

Preparation of calibration curve: 

Prepare a calibration curve by using suitable volumes of standard 

phosphate solution , When ferric ion is low enough not to interfere, 

plot a family of calibration curves of one series of standard 

solutions for various wavelengths. This permits awide latitude of 

concentrations in one series of determinations. 

Analyze at least one standard with each set of samples. 

Then print the result from software.  
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Notes:  

 Allow the entire reagent to reach room temperature before 

they are added. 

 Mix the reagent in the given order.  

 If turbidity forms in the combined reagent, shake and let 

stand for a few minutes until the turbidity disappears before 

proceeding. 

 

Precision and Bias 

To aid in method selection, Table 4500-P:I presents the results of 

various combinations of digestions, hydrolysis, and colorimetric 

techniques for three synthetic samples of the following 

compositions: 

Sample 1: 100 μg orthophosphate phosphorus (PO4
3–-P/L), 80 μg 

condensed phosphate phosphorus/L (sodium 

hexametaphosphate), 30 μg organic phosphorus/L (adenylic acid), 

1.5 mg NH3
-N/L, 0.5 mg NO3-N/L, and 400 mg Cl–/L. 

Sample 2: 600 μg PO4
3–-P/L, 300 μg condensed phosphate 

phosphorus/L (sodium hexametaphosphate), 90 μg organic 

phosphorus/L (adenylic acid), 0.8 mg NH3-N/L, 5.0 mg NO3
–-N/L, 

and 400 mg Cl–/L. 

Sample 3: 7.00 mg PO4
3–-P/L, 3.00 mg condensed phosphate 

phosphorus/L (sodium hexametaphosphate), 0.230 mg organic 

phosphorus/L (adenylic acid), 0.20 mg NH3-N/L, 0.05 mg NO3
–- 

N/L, and 400 mg Cl–/L. 

 

Limits according to Egyptian code 

Egyptian Code ”law No.”66 

Range (mg/L) 2 
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Chlorides 

Introduction 

This method is taken from “standard methods for the examination 

of water and waste water 19th Edition 1995 4500 Cl` B, argent 

metric method. 

Chloride, in the form of chloride (Clˉ), is one of the major inorganic 

anions in wastewater. 

 

The chloride concentration is higher in wastewater because 

sodium chloride (NaCl) is a common article of the diet and passes 

unchanged through the digestive system. 

High chloride content may harm metallic pipes and structures, as 

well as growing plants.  

 

Scope 

This procedure describes how to measure Chloride 

 

Personal Responsible 

Title Chemist 

Responsibilities Responsible to measure Chloride in 

wastewater samples. 

 

Reagents 

Hazards 

Laboratory coast must be worn at all times. 

Wear protective glasses when handling silver nitrate and 

potassium chromate solutions.  
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Silver Nitrate 0.0141N, Solution: 

1  Weigh accurately using a weighing boat, 1.1975 g of silver 

nitrate AR. 

2  Transfer quantitatively using a stream of distilled water, 

through a glass funnel, to a 500 ml volumetric flask. 

3  Add sufficient distilled water to fill the flask to about ¾ full. 

4  Inset stopper, invert and rotate the flask to dissolve the 

crystals. 

5  Make up to the mark with distilled water. 

6  Transfer the solution carefully, using a funnel, to a labeled 

bottle. 

7  This solution is stable for 1 Month, mark with the expiry date. 

 

Standard Chloride 0.0141N, Solution: 

1  Place about 1 g of sodium chloride for about 12 hours in an 

oven set at 105 °C. 

2  Weigh accurately 0.4120 g of the dried sodium chloride AR. 

3 Transfer quantitatively using a stream of distilled water, 

through a glass funnel, to a 500 ml volumetric flask. 

4  Add sufficient distilled water to fill the flask to about ¾ full. 

5 Inset stopper, invert and rotate the flask to dissolve the 

crystals. 

6  Make up to the mark with distilled water. 

7  Transfer the solution carefully, using a funnel, to a labeled 

bottle. 

8  This solution is stable for 1 Month, mark with the expiry date. 
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Potassium Chromate Solution 5 % w/v 

1  Weigh about 5 g of potassium chromate. 

2  Transfer using a stream of distilled water, through a glass 

funnel, to a 100 ml volumetric flask. 

3  Make up to the mark. Swirl to mix. 

4  Transfer the solution to a 250 ml beaker and add drop wise 

0.0141N AgNO3 solution until a red precipitate is formed and mix 

well. 

5  Allow to stand for about 12 hours and then decant off the 

clear solution. 

6  Filter through a qualitative grade filter circle. 

7  Transfer the filtered solution, using a funnel, to a labeled 

bottle. 

8  This solution is stable for 3 Months, mark with the expiry 

date. 

 

 

1000 mg/L Chloride Stock Quality Control Standard 

1  Weigh accurately 1.6485 g of sodium chloride previously 

dried in an over at 105 ºC for 12 hours, do not use the same 

container of sodium chloride used to prepare the 0.0141 N 

standard chloride solutions. 

2  Transfer quantitatively to a 1 L volumetric flask and make up 

to the mark with distilled water. This is the 1000 mg/L stock QC 

standard. It is stable for 2 months mark with the expiry date. 

 

150 mg/L Chloride Quality Control Standard  

1  Pipette 75 ml of 1000 mg/L stock chloride quality control 

standard into a 1000 ml volumetric flask and make up to the mark 

with distilled water. 

2 This solution is stable for 2 weeks, mark with the expiry date. 
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Apparatus 

1  Analytical balance capable of measuring to 0.1 mg. 

2  Magnetic stirrer. 

3  Oven (set at 140 °C). 

4  Erlenmeyer flask 250 ml. 

5  Volumetric flasks 500 ml. 

6  Burette, 25 ml, grade A. 

7  Pipette, volumetric, 25 ml, grade A. 

8  Pipette, volumetric, other sizes as required, grade A. 

9  Pipette filler. 

10  Weighing boat. 

11  Glass funnels. 

12  Reagent bottles.  
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Procedures 

Quality Control checks for chloride  

One quality control check is to be run with every batch of samples. 

1 Quality control standard and control chart. 

2  Chloride Quality Control Chart 

A quality control standard (QC) must be with each batch of 

samples. 

The target concentration used is 150 mg/Cl. 

The QC must be prepared with reagents independent of the 

reagents used for calibration. 

An analyst, independent of the analyst who prepared the 

standards for calibration must prepare the QC standard solution. 

Preparation of the quality control standard – see section 2.5. 

 

Use of control chart 

A “Shewert” control chart has been set up using the standard 

solution at 150 mg/Cl N as the target concentration. 

For a more detailed explanation of quality control charts and how 

they should be used refer to document SP_L_ 02 “Quality Control 

Charts”. 

Plot the result from the Quality Control Standard onto the control 

chart as soon as the result is available. 
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Standardization of silver nitrate solution  

Before analysis carry out a standardization of the silver nitrate 

solution as follows: 

1 Take by volumetric pipette, 25 ml of NaCl solution and 

transfer to a 250 ml Erlenmeyer flask. 

2 Dilute the standard solution to approximately 100 ml with 

distilled water. 

3 Add 1 ml of potassium chromate solution. 

4 Add the silver nitrate titrant from a 25 ml burette slowly, 

stirring the sample continuously, to a pink/yellow end-point.  

5 Record the titer and volume of standard NaCl solution 

volume taken, on the chloride work sheet. 

6 Calculation of normality of silver nitrate solution: 

                                     
    

  
 

 

Where: 

N = normality of NaCl 

V1 = ml taken from NaCl 

V2 = ml titration from silver nitrate  

 

Analysis of Samples 

1 A blank determination mist be carried out will each batch of 

samples. 

2 Carry out a blank determination by using 100 ml of distilled 

water in place of sample record the on the chloride working sheet. 

3 A quality control standard must be run with each batch of 

samples. 

4 Directly titrate samples in the pH range 7 to 10 adjust 

samples to pH 7 to 10 with H2SO4 or NaOH if it is not in this range. 

5 Do not uses a chloride type pH electrode or only use a 

portion of the sample to determine the amount of acid or alkali to 

use discard this portion of the sample. 
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6 Take by pipette, 25 ml of sample (or a volume that will give a 

titer between say 5 ml and 25 ml) and transfer to a 2500 ml 

Erlenmeyer flask. 

7 Dilute the sample to approximately 100 ml with distilled 

water. 

8 Add 1 ml of potassium chromate solution. 

9 Add the silver nitrate titrant from the burette slowly, stirring 

the sample continuously, to a pink/yellow end-point. 

10 Record the titer and standard NaCl solution volume taken, on 

the chloride work sheet. 

11 Report for all samples, the blank and QC standard. 

 

Record the titer on the chloride work sheet. 

 

Calculation  

The computer will automatically calculate the chloride 

concentration if you need to calculate if manuals use the following 

equation: 

          
              

            
 

 

Where: 

A = ml titration for sample 

B = ml titration for blank, and 

N = Normality of Ag NO3 
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Quality Control Checks 

After calculation and before reporting the results carry out the 

quality control check. 

Plot the quality control standard result on the quality control chart 

and check that the standard meets the quality requirements 

(detailed in SP_L_02 quality control charts Laboratory 

Procedures), if the quality requirements are not met then repot the 

failure to the senior scientist and Laboratory Manager. You must 

not report the results. 

 

Reporting Results  

If the quality check meets the requirement then report the results. 

All results must be reported to 1 decimal place. 

If any of the results are less than 1 mg/L, report the result as “less 

than 1 mg/L or (> 1 mg/L). 

Enter all data from the chloride work sheet into the chloride spread 

sheet on the computer. 

Save the spread sheet and print out the chloride report sheet. 

Pass to the senior scientist or Laboratory Manager to sign off. 
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Cyanide, (CN-) 

Introduction 

This method is taken from Standard Methods for the Examination 

of water and wastewater edition 19:1995, 4530-CN. "Colorimetric 

Method". 

Cyanide refers to all of the CN groups in cyanide compounds that 

can be determined as the cyanide ion, CN- , by the methods used. 

The cyanide compounds in which cyanide can be obtained as CN- 

are classed as simple and complex cyanide. 

Simple cyanides are represented by the formula A (CN) x.  

Where: 

A: is an alkali (sodium, potassium and ammonium) or metal. 

X: is the valence of A; the number of CN groups. 

 

In aqueous solutions of simple alkali cyanides, the CN group is 

present as CN- and molecular HCN. In most natural waters HCN 

greatly predominates.  

Complex cyanides have variety of formulae, but the alkali- metallic 

cyanides normally can be represented by Ay M (CN) x., in this 

formula, A represents the alkali present y times, M the heavy 

metals, and x the number of CN groups. 

Cyanide determined after distillation, where the metal cyanide 

converted to HCN gas, which is distilled and absorbed in NaOH 

solution. 

 

Scope 

This procedure describes how to measure Cyanide. 

 

Personal Responsible 

Title Chemist 

Responsibilities Responsible to measure Cyanide in 

wastewater samples. 
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Reagents 

Hazards 

Laboratory coats must be worn. 

This method involves the handling of acids and toxic matter. Safety 

goggles, gloves and eye protection must be worn. 

 

Water 

Laboratory distilled water. 

 

Sodium hydroxide solution: 

1 Dissolve 40 g Sodium hydroxide in distilled water. 

2 Cool, transfer to a 1 litre volumetric flask and dilute to the 

mark with distilled water. 

 

Magnesium chloride reagent: 

1 Dissolve 510 g MgCl2.6H2O in 500 ml distilled water. 

2 Transfer the solution to 1 litre volumetric flask and dilute to 

the mark with distilled water. 

 

Sulphuric acid (1 + 1): 

1 To 250 ml distilled water, add by a cylinder 250 ml conc. 

sulphuric acid, sp.gr 1.84. 

2 Cool and transfer to a bottle labelled by name of analyst and 

expiry date. This solution is stable for 6 months. 

 

Lead carbonate, PbCO3, powdered. 

 

Sulfamic acid, NH2SO3H.  
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Chloramine-T solution: 

1 Dissolve 1 g white, water-soluble powder in a little distilled 

water.  

2 Transfer to a 100 ml volumetric flask through a funnel and 

complete to the mark with distilled water. Prepare weekly and store 

in refrigerator. 

 

Stock cyanide solution, 1000 mg/L: 

1 Dissolve 1.6 g NaOH and 2.51 g KCN in 200 ml distilled 

water. 

2 Transfer to a 1 litre volumetric flask through a funnel. 

3 Complete to the mark with distilled water. Transfer to a bottle 

labelled by name of analyst and expiry date. Standardize against 

standard AgNO3 titrant weekly. 

(CAUTION – KCN is highly toxic; avoid contact or inhalation) 

 

Working cyanide solution, 10 mg/L:  

1 Pipette 10 ml of stock solution into a 1litre volumetric flask. 

2 Complete to the mark with the NaOH dilution solution. 

 

Standard cyanide solutions: 

1 Pipette 2, 4, 6, 10 ml into a serious of 100-ml volumetric 

flasks. 

2 Complete to the mark with the NaOH dilution solution. 

Prepare fresh daily. 
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Pyridine-barbituric acid reagent: 

1 Place 15 g barbituric acid in a 250-ml volumetric flask and 

add just enough water to wash sides of flask and wet barbituric 

acid. 

2 Add by a cylinder 75 ml pyridine and mix. 

3 Add 15 ml conc. hydrochloric acid, mix and cool to room 

temperature. 

4 Dilute to the mark and mix until barbituric acid is dissolved. 

Transfer the reagent to a bottle labelled by name of analyst and 

expiry date. This solution is stable for 6 months if stored in an 

amber bottle under refrigeration. 

Acetate buffer solution: 

1 Dissolve 410 g sodium acetate trihydrate, NaC2H3O2.3H2O, 

in 500 ml of water. 

2 Add glacial acetic acid to adjust to pH 4.5, approximately add 

500 ml. 

 

Standard silver nitrate titrant:  

Dissolve 3.27 g AgNO3 in 1L distilled water. 

 



 الدرجة الثالثة -Inorganic analysis  الصحي المسار الوظيفي لوظيفة كيميائي مياه الصرف
 

 

 

 141 االدارة العامة لتخطيط المسار الوظيفي –قطاع تنمية الموارد البشرية بالشركة القابضة 

Apparatus  

The apparatus as shown below includes: 

1 Boiling flask, 1 L, with inlet tube and provision for water-

cooled condenser. 

2 Gas absorber, with gas dispersion tube equipped with 

medium-porosity fritted outlet.  

3 Heating element, adjustable.  

4 Ground glass ST Joints. 

5 Colorimetric equipment HACH spectrophotometer DR 2010 

6 Volumetric and measuring pipettes. 

7 100, 500 and 1000 ml volumetric flasks. 

8 pH meter. 

9 100, 250 ml cylinders and 100, 500 ml beakers. 
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Procedure 

Sample distillation: 

1 Add 500 ml sample, containing not more than 10 mg CN-/L to 

the boiling flask. 

2 Add 10 ml NaOH solution to the gas scrubber and dilute, if 

necessary, with distilled water to obtain an adequate liquid depth in 

the absorber. 

3 Add 50 or more mg PbCO3 to the absorber solution to 

precipitate S2-. 

4 Connect the train, consisting of boiling flask air inlet, flask, 

condenser, gas washer, suction flask trap and aspirator. 

5 Adjust suction so that approximately 1 air bubble/s enters the 

boiling flask (This air rate will carry HCN gas from flask to absorber 

and prevent a reverse flow of HCN through the air inlet). 

6 If this air rate does not prevent sample backup in the delivery 

tube, increase air flow to 2 airs bubbles. Maintain air flow 

throughout the reaction. 

7 Add 2 g sulfamic acid through the air inlet tube and wash 

down with distilled water. 

8 Add 50 ml (1 + 1) H2SO4 through the air inlet tube. Rinse 

tube with distilled water and let air mix flask contents for 3 min. 

9 Add 20 ml MgCl2 reagent through the air inlet and wash 

down with stream of water. 

10 Heat for at least 1 h with rapid boiling, but do not permit 

vapors to rise more than halfway into condenser (adequate 

refluxing is indicated by a reflux rate of 40 to 50 drops/min from the 

condenser lip). 

11 Discontinue heating but continue air flow for 15 min. Cool 

and transfer absorption solution to a 250-ml volumetric flask 

through a funnel. 

12 Rinse absorber and its connecting tubing with distilled water 

and add to flask. Dilute to the mark with distilled water and mix 

thoroughly. 
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Preparation of standard curve 

1 Use 40 ml of NaOH dilution solution as blank. 

2 Pipette 40 ml of standards into a serious of 50-ml volumetric 

flasks. 

Treat blank and standards as described below for samples. 

 

Sample measurement 

1 Measure 40 ml of NaOH dilution solution as blank and 

transfer into a 50-ml volumetric flasks. 

2 Pipette 40 ml of absorption solution into a 50-ml volumetric 

flask. 

3 Add to blank and samples, 1 ml acetate buffer and 2 ml 

Chloramine-T solution, stopper and mix by inversion twice. Let 

stand for 2 min. 

4 Add 5 ml pyridine-barbituric acid reagent, dilute to the mark 

with distilled water, mix thoroughly and let stand exactly 8 min. 

5 Adjust the spectrophotometer to wavelength to 578 nm. 

6 Fill a 10-mm cell with the blank solution. 

7 Clean the cell with a tissue and place in the cell holder in the 

sample chamber of the spectrophotometer. 

8 Press “Zero” to give zero absorbance for the blank. 

9 Read the absorbance for the sample and the QC standard 

and record on the laboratory sheet. 

 

Quality Control Checks 

Plot the quality control standard result on the quality control chart 

and check that the standard meets the quality requirements 

(detailed in SP_L_02 Quality Control Charts Laboratory 

Procedures), if the quality requirements are not met then report the 

failure to the Senior Scientist and Laboratory Manager. You must 

not report the results. 
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Reporting results 

If the quality control standard result meets the requirements then 

report the results. 

All results must be reported to 2 decimal places. 

If any cyanide result is less than 0.01 mg CN-/L, report the result 

as “< 0.01 mg CN-/L”. 

Save the spread sheet and print out the cyanide report sheet. Pass 

to the Senior Scientist or Laboratory Manager to sign off. 

When the cyanide report sheet has been signed off the daily report 

can be prepared. 

 



 الدرجة الثالثة -Inorganic analysis  الصحي المسار الوظيفي لوظيفة كيميائي مياه الصرف
 

 

 

 144 االدارة العامة لتخطيط المسار الوظيفي –قطاع تنمية الموارد البشرية بالشركة القابضة 

 



 الدرجة الثالثة -Inorganic analysis  الصحي المسار الوظيفي لوظيفة كيميائي مياه الصرف
 

 

 

 145 االدارة العامة لتخطيط المسار الوظيفي –قطاع تنمية الموارد البشرية بالشركة القابضة 

Alkalinity 

Introduction 

This method is taken from the Standard Methods for the 

examination of water and wastewater edition 20, 2320 B.”Titration 

method”. 

Alkalinity of water is its acid-neutralizing capacity, and is a 

measure of the sum of all titratable bases. Hydroxide, carbonate, 

bicarbonate, borate, Phosphate, silicate and other bases may 

contribute to the measured alkalinity. 

Alkalinity is useful in determining the tendency of water to dissolve 

or precipitate scale and monitoring anaerobic digestion processes. 

Properly operating anaerobic digesters typically have supernatant 

alkalinities in the range 2000 to 4000 mg CaCO3 

 

Principle 

Total alkalinity determined by titration. For sewage the sample is 

diluted and titrated directly. 

Although the total alkalinity is usually expressed empirically as 

calcium carbonate, it consists largely of ammonium bicarbonate 

alkalinity but also includes other carbonates and bicarbonates, 

salts of volatile acids and ions such as phosphates. 

 

Interference 

Substances usually present at their normal concentration in these 

types of samples do not cause interference with the total alkalinity 

determination. 

 

Scope 

This procedure describes how to measure Total Alkalinity. 
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Personal Responsible 

Title Chemist 

Responsibilities Responsible to measure Total Alkalinity in 

wastewater samples. 

 

Reagents 

Hazards 

Laboratory coats must be worn at all times. 

This method involves handling of strong acids. Gloves and 

protective clothing must be worn. 

Many harmful micro-organisms can be found in sludge, care and 

cleanliness therefore are essential.   

 

Water 

Laboratory distilled water. 

 

Approximately 0.05 N sodium carbonate standard solutions: 

1 Weigh 2.5 g ± 0.20 of sodium carbonate (anhydrous) which 

has been previously dried in oven at 105 ± 5 ºC for four hours, and 

cooled in a desiccator. 

2 Transfer to a 1L volumetric flask, through a glass funnel, with 

a stream of distilled water. Make up to the mark with distilled 

water, mix and dissolve. 

3 This solution is stable for 1 week. Mark with the expiry date. 

 

Standard sulfuric acid, 0.1 N 

1 Transfer by measuring flask about 700 ml of distilled water to 

a 1L beaker. Then pipette to the beaker. Then pipette with stirring 

2.8 ml of concentrated sulfuric acid to the beaker. 

2 Allow the sulfuric acid solution to cool, then transfer to a 1L 

volumetric flask and make up to the mark with distilled water. 

3 This solution is stable for one week, mark with the expiry 

date. 
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Quality Control Standard- Stock Alkalinity QC (equivalent to 

1000 mg/l CaCO3) 

1 Weight out 1.059 ± 0.001 g of sodium carbonate (anhydrous) 

previously dried at 105 ± 5 ºC for 1-2 hours. 

2 Cooled in desiccators.  

3 Transfer to a 1 liter volumetric flask, dissolve in water, then 

make up to the mark with water and mix well. 

4 Store in a stopper glass bottle at 4 ºC.  

2 This solution is stable for 3 months. Mark with the expiry 

date. 

 

Alkalinity QC solutions (150 mg/l CaCO3) 

1 Transfer 15.0 ± 0.1 ml solution 2.2 to a 100 ml volumetric 

flask and make up to the mark with distilled water. 

2 Store at 4 ºC. This solution is stable for 1 month. Mark with 

the expiry date. 

 

Note:  

The quality control standard must not be prepared by the same 

person who is carrying out the analysis. 
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Apparatus 

1 Drying oven 

2 Analytical balance 

3 Desiccators 

4 Magnetic stirrer / hot plate 

5 pH meter 

6 Burette, 50 ml 

7 1000 ml volumetric flasks 

8 Pipettes of various sizes 

9 Measuring cylinders 

10 Glass funnels 

 

Procedures 

Quality Control Checks for Alkalinity 

One quality control check is to be run with every batch of samples; 

this is the Quality Control standard and control chart. 

Quality control checks for the PH meter must be run according to 

the PH procedure SP_L_02. 

A blank determination must also be run with every batch of 

samples. 

 

Alkalinity Quality Control Chart 

A quality control standard (QC) must be run with each batch of 

samples. 

The target concentration used is 150 mg/l Ca CO3. 

The QC must be prepared with reagents independent of the 

reagents used for calibration. 

An analyst, independent of the analyst who prepared the 

standards for calibration must prepare the QC standard solution. 

 

 

 



 الدرجة الثالثة -Inorganic analysis  الصحي المسار الوظيفي لوظيفة كيميائي مياه الصرف
 

 

 

 149 االدارة العامة لتخطيط المسار الوظيفي –قطاع تنمية الموارد البشرية بالشركة القابضة 

Preparation of the Quality Control Standard. 

Use of control chart  

A “Shewert” Control chart has been set up using the standard 

solution at 150 mg/l CaCO3 as the target concentration. 

For a more detailed explanation of quality control charts and how 

they should be used refer to document SP_L_02 “Quality Control 

Charts”. 

Plot the result from the Quality Control Standard onto the control 

chart as soon as the result is available. 

 

Note:  

Quality Control Checks are not currently run for sewage sludge 

Alkalinity. 

 

Standardization of standard 0.02 N sulfuric acid Solution:  

1 Calibrate the pH meter using the pH meter procedure LP/06 

2 Take, by volumetric pipette, 40 ml of 0.05 N Na2CO3 solution 

and transfer to a 250 ml beaker. 

3 Add, by measuring cylinder, approximately 60 ml of distilled 

water to the beaker. 

4 Start stirring, then place the pH combined electrode in the 

beaker. 

5 Fill the burette with 0.02 N standard sulfuric acid solution and 

titrate against the 0.05 Na2CO3 solution to pH of about 5. 

6 Lift the pH electrode, rinse into the same breaker and boil 

gently for 3 to 5 min. 

7 Cool to room temperature, and then replace the pH electrode 

in the beaker with stirring. 

8 Continue titration with 0.02 N sulfuric acid solution to pH in 

the range 4.3 to 4.7 and record the volume. 
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Where: 

A = g Na2CO3 weighed into 1L flask 

B = ml Na2CO3 solution taken for titration  

C = ml acid used. 

 

1 ml 0.02 N standard sulfuric acid ≡ 1.00 mg CaCO3 

 

Sample measurement water sample  

1 A blank distilled water sample must be analyzed with each 

batch of sample. 

2 A quality control standard must be analyzed with each batch 

sampler. 

3 Transfer an appropriate volume of sample to a 250 ml 

beaker by measuring cylinder. 

4 Start stirring and place the combined electrode in the beaker. 

 

5 Fill the burette with 0.02 N standard sulfuric acid solution and 

titrate against the sample unit the pH reading is 4.5. 

6 Carry out a blank determination using distilled water in place 

of the sample. 

7 Calculation of Alkalinity for Sewage  

                       
         

            
 

 

Where: 

A = ml of standard sulfuric acid used. 

N = normality of the standard acid.  
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Quality control standard 

Transfer an appropriate volume of QC standard to a 250 ml beaker 

by measuring cylinder and titrate it.  

 

Quality Control Checks - Sewage Samples  

1 Plot the quality control standard result on the quality control 

chart and check that the standard meets the quality requirements 

(detailed in SP_L_02 quality control charts Laboratory 

procedures), if the quality requirements are not met then report the 

failure to the Senior Scientist and Laboratory Manager. You must 

not report the results. 

 

Standardization of standard 0.1 N sulfuric acid solution 

1 Take, by volumetric pipette, 40 ml of 0.05 N Na2CO3 solution 

and transfer to a 250 ml beaker. 

2 Add by measuring cylinder approximately 60 ml of distilled 

water to the beaker. 

3 Start stirring and place the pH-combined electrode in the 

beaker. 

 

4 Fill the burette with 0.1 N standard sulfuric acid solution and 

titrate against the 0.05 N Na2CO3 solution to about pH 5. 

5 Lift the pH electrode, rinse into the same beaker and boil 

gently for 3 to 5 min. 

6 Cool to room temperature, then replace the pH electrode in 

the beaker with stirring. 

7 Continue titration with 0.1 N standard sulfuric acid solution to 

pH in the range 4.3 to 4.7 and record the volume. 
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Where: 

A = g Na2CO3 weighed into 1L flask 

B = ml Na2CO3 solution taken for titration  

C = ml acid used 

 

1 ml 0.1 N standard sulfuric acid ≡ 5 mg CaCO3 

 

Analysis of sewage samples 

1 Use a pipette or graduated cylinder to place 50 ml of sample 

in 100 ml beaker. 

2 Fill burette with 0.1 or 0.02 N sulfuric acid. 

3 Take a properly calibrated pH meter and with constant 

mixing of beaker contents, titrate to pH 4.5 with the sulfuric acid 

from the burette. 

4 Record on the Alkalinity work sheet, the volume of titrant 

added to the end-point. 

5 Carry out a blank determination in place of the sample.  

6 Calculation of Alkalinity for Sewage Sludge. 

                     
      

            
 

 

Where: 

A= ml of standard sulfuric acid 

N= Normality of standard acid. 
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Reporting results 

1 If all the quality checks meet the requirements then report 

the results.  

2 All results must be reported to 1 decimal place. 

3 If any Alkalinity results are less than 20 mg/L report the result 

as “less than 20 mg/l or < 20 mg/L”. 

4 Enter all data from the Alkalinity work sheet into the Alkalinity 

spread sheet on the computer. 

5 Save the spread sheet and print out the Alkalinity report 

sheet. Pass to the Senior Scientist or Laboratory Manager to sign 

off. 

6 When the Alkalinity report sheet has been signed off the 

daily report sheet can be prepared. 
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Total Hardness 

Introduction 

This method is taken from Standard Methods for the Examination 

of water and wastewater edition 19:1995, 2340-C. “EDTA 

Titrimetric Method”. 

Total Hardness is defined as the sum of the calcium and 

magnesium concentrations in milligrams per liter. Its results are 

expressed as milligrams CaCO3 per liter. 

The preferred method for determining hardness is to calculate it 

from results of separate determinations of calcium and 

magnesium. 

Where separate analysis can not be performed or a rapid 

hardness determination is required, then the EDTA titration can be 

used. 

Suspended or colloidal organic matter may interfere with the end 

point and this interference can be eliminated by evaporating the 

sample at 105 °C, then ashing in a muffle furnace at 550 °C. 

Dissolve the residue in 20 ml of 1N HCl, neutralize to pH 7 with 1N 

NaOH, dilute to 50 ml with distilled water and continue the 

procedure. 

 

Scope 

This procedure describes how to measure Total Hardness. 

 

Personal Responsible 

Title Chemist 

Responsibilities Responsible to measure Total Hardness in 

wastewater samples. 
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Reagents 

Hazards 

Laboratory coats must be worn. 

This method involves the handling of acids and ammonia solution. 

Safety goggles, gloves fume cupboard and eye protection glasses 

must be used. 

 

Water 

Laboratory distilled water. 

 

(0.01 M) EDTA solution 

Dissolve 3.723 g of ethyhylenediaminetetra acetic acid di sodium 

salt in distilled water and dilute to 1L in a volumetric flask. This 

solution is stable for one month, mark with the expiry date. 

 

(1+1) Hydrochloric acid solutions 

Transfer 250 ml distilled water to a 1L beaker, add slowly and with 

stirring 250 ml of concentrated hydrochloric acid and allow the 

solution to cool. This solution is stable for 3 months. Mark with the 

expiry date. 

 

(1000 mg/L) Calcium carbonate standard solution  

1 Weigh 1 g of anhydrous calcium carbonate in a 500 ml 

conical flask. 

2  Add slowly (1+1) HCl solution until all the calcium carbonate 

solid has dissolved.  

3 Add 200 ml distilled water and mix the contents of flask. 

4  Transfer the flask to a hot plate, allow the solution to boil for 

5 minutes to expel the CO2 and then remove from the hot plate to 

cool.  

5 Adjust the pH within range 9.9 to 10.1 with (1+1) HCl by pH 

meter or using methyl red indicator solution. 

6 Transfer the solution to a 1L volumetric flask and dilute to the 

mark with distilled water. 
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7 This solution is stable for one month. Mark with the expiry 

date.  

 

Buffer solution 

Dissolve 1.179 g di sodium salt of ethylenediaminetetra acetic acid 

ÿehydrate (analytical reagent grade) and 780 mg magnesium 

sulfate (MgSO4.7H2O) or 644 mg magnesium chloride 

(MgCl2.6H2O) in 50 ml distilled water. Add this solution to 16.9 g 

NH4Cl, and 143 ml concentrated NH4OH with mixing and dilute to 

250 ml with distilled water, store in a plastic or borosilicate glass 

container. 

This solution is stable for one month. Mark with the expiry date. 

 

Eriochrome Black T indicator solution 

Dissolve 0.5 g sodium salt of 1-(1-hydroxynaphthylazo)-5-nitro-2-

naphthol-4-sulfonic acid in 100 g of 2-methoxymethanol.  

 

Complexing agent 

Dissolve 5 g Na2S.9H2O in 100 ml distilled water. It produces a 

sulfide precipitate that obscures the end point when appreciable 

concentrations of heavy metals are present.  

 

Quality Control Standard 

1 This standard must not be prepared by the analyst who 

prepared the other chemicals. Weigh 0.150 g of anhydrous 

calcium carbonate in a conical flask. 

2 Add slowly (1+1) HCl until all the calcium carbonate solid has 

dissolved. 

3 Add 200 ml distilled water and mix the contents of flask. 

4 Transfer the flask to a hot plate, allow the solution to boil for 

5 minutes to expel the CO2 and then remove from the hot plate to 

cool.  

5 Transfer the solution to a 1L volumetric flask and dilute to the 

mark with distilled water.  
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This standard is 150 mg/L as CaCO3. This solution must be 

prepared daily. 

 

 

Apparatus 

1 pH meter 

2 Beaker, 400 ml 

3 Burette, 50 ml 

4 Volumetric pipettes 

5 Balance 

6 Hot plate 

7 Conical flasks 

8 Fumes extractor 

9 Volumetric flasks 
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Procedures 

Hardness Quality Control Chart 

A Quality Control standard (QC) must be run with each batch of 

samples. 

The target concentration used is 150 mg/L as CaCO3. 

The analyst, independent of the analyst who prepared the other 

chemicals, must prepare the QC standard solution. 

 

Use of control chart 

A “Shewert” Control chart has been set up using the standard 

solution at 150 mg/L as CaCO3 as the target concentration. 

For a more detailed explanation of Quality Control charts and how 

they should be used refer to document SP_L_02 “Quality Control 

Charts”. 

Plot the result from the Quality Control Standard onto the control 

chart as soon as the result available. 

 

Standardization of EDTA solution 

1 Pipette 15 ml of CaCO3 standard solution into a 100 ml 

conical flask and dilute to approximately 50 ml with distilled water. 

2 Add 1 to 2 ml of buffer solution and 2 drops of indicator. 

3 Titrate the solution against EDTA solution from a 50 ml 

burette until all the red coloration disappears. This is the end point. 

From this titration calculate the MgCO3 equivalent to 1.00 ml EDTA  

 

Pre-treatment of wastewater samples 

1 Transfer a measured volume of well-mixed sample to a 

beaker. 

2 Add 5 ml conc. HNO3 and a few boiling chips. 

3 Allow to boil on hot plate and evaporate to 15 to 20 ml. 

4 Add 5 ml conc. HNO3 and 10 ml conc. H2SO4 and evaporate 

on a hot plate until dense white fumes of SO3 just appear. 

5 If solution does not clear, add 10 ml conc. HNO3 and repeat 

evaporation to fumes of SO3. 
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6 Do not let sample dry during digestion. 

7 Cool and dilute to about 50 ml with water. 

8 Heat to almost boiling to dissolve slowly soluble salts and 

filter if necessary. 

9 Transfer the filtrate to a 100 ml volumetric flask and dilute to 

the mark with distilled water. 

 

Sample Determination 

1 Dilute 25 ml sample to about 50 ml with distilled water in a 

conical flask. 

2 Add 1 ml buffer solution and 2 drops of indicator solution. 

(If the end point color change is not sharp, add 1 ml of the 

complexing agent before the indicator). 

3 Titrate against the standard EDTA titrant until the last reddish 

tinge disappears and the solution becomes blue. 

4 Repeat the instructions for the QC standard and the blank as 

distilled water. 

                        
            

           
 

Where: 

B = Titrant required for blank 

S = Titrant required for sample 

V = Volume of sample taken (ml) 

C = mg CaCO3 equivalent to 1 ml of EDTA titrant 

 

Quality Control Checks 

Plot the quality control standard result on the quality control chart 

and check that the standard meets the quality requirements 

(detailed in SP_L_02 Quality Control Charts Laboratory 

Procedures), if the quality requirements are not met then report the 

failure to the Senior Scientist and Laboratory Manager. You must 

not report the results. 
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Reporting results 

1 If the quality control standard result meets the requirements 

then report the results. 

2 All results should be reported with no decimal places. 

3 Save the spread sheet and print out the hardness report 

sheet. Pass to the Senior Scientist or Laboratory Manager to sign 

off. 

4 When the hardness sheet has been signed off the daily 

report can be prepared. 
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Anionic Surfactance 

Introduction 

This method is taken from Standard Methods for the Examination 

of water and wastewater edition 19:1995, 4540-C. “Anionic 

Surfactance as MBAS Method”. And “Analysis of raw, potable and 

waste water “HMSO 1972 

Methylene active blue active substances (MBAS) bring about the 

transfer of methylene blue, a cationic dye, from an aqueous 

solution into an immiscible organic liquid upon equilibration. 

This occurs through ion pair formation by the MBAS anion and the 

methylene blue cation. The intensity of the resulting blue color in 

the organic phase is a measure of MBAS. 

Anionic surfactants are among the most prominent of many 

substances, natural and synthetic, showing methylene blue 

activity.  

The MBAS method is useful for estimating the anionic surfactant 

content of waters and wastewaters.  

The method is relatively simple and precise. It comprises of three 

successive extractions from acid aqueous medium containing 

excess methylene blue into chloroform (CHCl3), followed by an 

aqueous backwash and measurement of the blue color in the 

CHCl3 by spectrophotometer at 652 nm. The method is applicable 

down to about 0.025 mg/l. 

Soaps do not respond in the MBAS method. Those used in or as 

detergents are alkali salts of C10-20 fatty acids and though anionic 

in nature they are so weakly ionized that an extractable pair is not 

formed under the conditions of the test.  

Non soap anionic surfactants commonly used in detergent 

formulations are strongly responsive. These include principally 

surfactants of the sulfonate type [RSO3]-Na+, the sulfate type 

[ROSO3]-Na+, and the sulfated nonionic [REnOSO3]-Na+. They are 

recovered almost completely by a single extraction.  

Linear alkyl benzene sulfonate (LAS) is the most widely used 

surfactant and is used to standardize the MBAS method. LAS is 

not a single compound, but may comprise any or all of 26 isomers 

with structure [RC6H4SO3]-Na+, where R is a linear secondary alkyl 
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group ranging from 10 to 14 carbons in length. The manufacturing 

process defines the mixture.  

 

Scope 

This procedure describes how to measure Phenols. 

 

Personal Responsible 

Title Chemist 

Responsibilities Responsible to measure Phenols in wastewater 

samples. 

 

Reagents 

Hazards 

Laboratory coats must be worn. 

This method involves the handling of acids. Safety goggles, gloves 

and eye protection must be worn. 

 

Water 

Laboratory distilled water. 

 

Methylene Blue Reagent 

1 Weigh 100 mg of methylene blue and transfer to a 250 ml 

beaker.  

2 Add, using a graduated cylinder, 100 ml of distilled water.  

3 Stirr the solution in the beaker with a glass rod.  

4 Transfer 30 ml of this solution to a 1000 ml beaker.  

5 Add, using a graduated cylinder, 500 ml of distilled water.  

6 Add, using a graduated cylinder, 41 ml 6N H2SO4.  

7 Weigh 50 g of sodium phosphate monohydrate 

(NaH2PO4.H2O) and add to the solution in the 1000 ml beaker.  
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8 Stir the solution in the beaker with a glass rod until all the 

solid has dissolved.  

9 Bring the volume up to 1000 ml with distilled water.  

10 Transfer the solution to a reagent bottle, label the reagent 

bottle "Methylene Blue Reagent". 

 

Stock LAS Solution (1000 mg LAS / L).  

1 Weigh accurately 1.0 g of linear alkyl benzene sulfonate. 

2 Carefully transfer to a 1 L beaker and add 100 ml of distilled 

water.  

3 Stir the contents of the beaker with a glass rod until all the 

solid has dissolved.  

4 Transfer quantitatively to a 1 L volumetric flask. Do this as 

follows; 

5 Pour the solution from the beaker into the volumetric flask, 

using a glass funnel. Be careful not to spill any.  

6 Add to the beaker about 100 ml of distilled water from a 

wash bottle. Wash the sides of the beaker when adding the 

distilled water. Pour the washings into the volumetric flask.  

7 Carefully, bring the volume of solution in the volumetric flask 

up to 1000 ml.  

8 The bottom of the meniscus should be in line with the 

graduation mark.  

9 Stopper the volumetric flask. Mix the contents thoroughly by 

inverting the volumetric flask several times.  

10 Transfer the solution from the volumetric flask to a labeled 

reagent bottle.  

11 Label the bottle Stock LAS Solution (1000 mg LAS / L). Write 

your name and the date as well. Store the stock LAS solution in 

the refrigerator to prevent biodegradation.  

12 Prepare stock LAS solution weekly. 
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Standard LAS solution (10 mg LAS / L).  

1 Pipette 10 ml of stock LAS solution into a 1000 ml volumetric 

flask.  

2 Bring the solution in the volumetric flask up to the mark with 

distilled water.  

3 Stopper the volumetric flask and mix the contents thoroughly 

by inverting the flask several times.  

4 Transfer the solution to a reagent bottle.  

5 Label the reagent bottle "Standard LAS Solution". 

Note: The standard LAS solution should be prepared daily.  

 

Wash Solution  

1 Transfer 500 ml of distilled water to a 1000 ml beaker.  

2 Add, using a graduated cylinder, 41 ml of 6 N H2SO4 

solution.  

3 Weigh 50 g of sodium phosphate monohydrate and add to 

the solution in the beaker.  

4 Stir the contents of the beaker with a glass rod until all the 

solid has dissolved.  

5 Bring the volume of the solution in the beaker up to 1000 ml 

with distilled water.  

6 Transfer the solution to a reagent bottle. Label the bottle 

"Wash Solution".  

 

Glass wool 

1 Add, using a graduated cylinder, 100 ml of chloroform to a 

250 ml beaker.  
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Caution: Chloroform is toxic and a suspected carcinogen. 

Take appropriate precautions against inhalation and skin 

exposure.  

2 Place the glass wool in the beaker.  

3 Stir the contents of the beaker with a glass rod.  

4 Remove the glass wool from the beaker using a forceps. 

5 Drain any chloroform attached to the glass wool into the 

beaker.  

6 Store the glass wool in a desiccator until used.  

 

1N Sodium Hydroxide Solution.  

1 Add 500 ml of distilled water to 2 L beaker. 

2 Weigh 40 g of sodium hydroxide and add slowly and 

carefully to the beaker.  

Caution: Wear Eye protection. 

3 Stir the contents of the beaker until all the solid has 

dissolved. Add more distilled water if necessary.  

4 Cool the contents of the beaker during the addition of 

distilled water by pouring tap water over the outside of the beaker.  

5 Make up the volume of the solution in the beaker to 1 L and 

stir the contents thoroughly.  

6 Transfer the solution to a reagent bottle. Label the bottle "1N 

Sodium Hydroxide Solution''. This solution is stable for 2 months 

 

6 N Sulfuric Acid solution  

1 Add 430 ml of distilled water to a 1 L beaker.  

2 Measure, using a graduated cylinder, 84 ml of conc. sulfuric 

acid and carefully transfer to the beaker. Caution: Wear eye 

protection.  

3 Mix the contents of the beaker with a glass rod and allow 

cooling.  

4 Transfer the contents of the beaker to a reagent bottle. Label 

the bottle "5 N Sulfuric Acid Solution".  This solution is stable for 2 

months 
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Chloroform 

Quality Control standard 

1 This standard must not be prepared by the analyst who 

prepared the other chemicals. 

 

LAS quality control standard solution (20 mg LAS / L).  

1 Pipette 20 ml of stock LAS solution into a 1000 ml volumetric 

flask.  

2 Bring the solution in the volumetric flask up to the mark with 

distilled water.  

3 Stopper the volumetric flask and mix the contents thoroughly 

by inverting the flask several times.  

4 Transfer the solution to a reagent bottle.  

5 Label the reagent bottle "QC Standard LAS Solution".  

6 The mark with distilled water. This is the 2000 µg/L quality 

control solution. This solution must be prepared daily. 
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Apparatus  

1  pH meter  

2  Separator funnels 1000 ml, Squibb form, with ground-glass 

stoppers and TFE stopcocks. 

3  Spectrophotometer for use at 460 nm equipped with 

absorption cells providing light paths of 1 to 10 cm, depending on 

the absorbance's of the colour solutions and the individual 

characteristic of the photometer.  

4  filter funnels, Buckner type with fritted disk.  

5 Filter paper, alternatively use an appropriate 11 cm filter 

paper for filtering CHCI3 extracts instead of the Buckner type 

funnels and anhydrous Na2SO4 . 

6 Balance 

7 100, 250, 500, 1000 ml volumetric flasks 

8 Volumetric pipettes 

9 100 ml conical flasks 

10 50, 100 ml cylinders 

11 100, 400 ml beakers 

12 Stirrer bars 

 

Procedure 

Sample Preparation 

1 Estimate the methylene blue active substance concentration 

of the sample.  

2 Determine the volume of sample to be used by referring to 

the following table. 

Estimated MBAS Concentration 

(ppm) 

Volume of Sample 

(ml) 

0.025-0.08 400 

0.08-0.4 250 

0.4-2.0 100 
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3 Using, a graduated cylinder, transfer the desired volume of 

water sample to 500 ml separator funnel.  

4 Add 2-3 drops of phenolphthalein solution to the sample in 

the separator funnel.  

5 Make the sample alkaline by drop wise addition of 1 N 

NaOH. In alkaline solutions phenolphthalein indicator is pink. 

Discard the pink color by drop wise addition of 1 N H2SO4. 

6 Add, using a graduated cylinder, about 10 ml of chloroform 

CHCl3 and 25 ml of methylene blue to the sample. Caution: 

Chloroform is toxic and a suspected carcinogen. Take appropriate 

precautions against inhalation and skin exposure.  

7 Stopper the funnel and shake the contents vigorously for 30 

seconds.  

8 Keep your hand on the stopper to prevent spillage.  

9 Release any gaseous pressure build up by inverting the 

funnel and slowly opening the tap.  

10 Place the separator funnel on a retort stand and allow the 

CHCl3 and water layers to separate.  

 

Note: The chloroform layer is denser than the water layer and will 

settle to the bottom.  

 

11 Drain off the chloroform layer into a second 250 ml separator 

funnel.  

12 Repeat the extraction of the water layer two additional times, 

using 10 ml of CHCl3 each time. Note: If the blue color in the water 

phase becomes faint or disappears, discard the water layer and 

repeat the process using a smaller volume of fresh sample.  

13 Combine the chloroform extracts in the second separator 

funnel.  

14 Add, using a graduated cylinder, about 50 ml of wash 

solution to the combined chloroform extracts.  

15 Stopper the funnel and shake vigorously for 30 seconds.  

16 Keep your hand on the stopper to prevent spillage.  
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17 Release any gaseous build up by inverting the funnel and 

slowly opening the tap.  

18 Place the separator funnel on a retort stand and allow the 

CHCl3 and water layers to separate.  

 

Note: The chloroform layer is the bottom layer.  

 

19 Drain off the chloroform layer through a funnel containing a 

plug of glass wool into a 100 ml volumetric flask.  

 

Note: The filtrate should be clear.  

 

20 Extract the wash solution two additional times, using 10 ml of 

chloroform each time.  

21 Drain the chloroform extracts through the glass funnel into 

the 100 ml volumetric flask.  

22 Wash the glass wool and funnel with 2 x 10 ml portions of 

chloroform. Collect the washing in the 100 ml volumetric flask.  

23 Ring the volume of the solution in the volumetric flask up to 

the graduation mark with chloroform.  

24 Stopper the volumetric flask and mix the contents thoroughly 

by inverting several times.  

 

Note: Keep your hand on the stopper to prevent spillage.  

 

25 Repeat instructions using 400 ml of distilled water in place of 

sample. This is the blank.  
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Preparation of Calibration Graph 

1 Turn on the spectrophotometer. Close the sample chamber's 

lid and select a wavelength of 652 nm.  

 

Note: For optimum stability allow 20 minutes warm up before 

use.  

 

2 Label ten 250 ml separator funnel from 1 to 10.  

3 Pipette the required volume of standard LAS solution into 

each of the volumetric flasks. (Refer to the following)  

4 Add, using a graduated cylinder, sufficient distilled water to 

each separator funnel to bring the volume up to 100 ml.  

5 Treat each standard as described above. 

6 Collect the chloroform extracts from each standard in a 

correspondingly numbered volumetric flask.  

 

Flask No. Vol. of 

standard 

Solution (ml) 

Vol. of Distilled 

Water (ml) 

mg of LAS 

used (mg) 

1 0 100 0 

2 1.0 99 0.01 

3 3.0 97 0.03 

4 5.0 95 0.05 

5 7.0 93 0.07 

6 9.0 91 0.09 

7 11.0 89 0.11 

8 13.0 87 0.13 

9 15.0 85 0.15 

10 20.0 80 0.20 
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7 Fill a cuvette with the solution from volumetric flask one. This 

is the blank.  

8 Clean the cuvette with a tissue and place in the cell holder in 

the sample chamber of the spectrophotometer.  

9 Ensure that the shutter located on the left hand side of the 

sample chamber is in the open position.  

10 Ensure that the cuvette is aligned with the light path.  

11 Select Absorbance using the mode keypad.  

12 Press the Cal keypad.  

13 The display will update to zero absorbance.  

14 Record the absorbance on the laboratory sheet.  

15 Open the sample chamber's lid and remove the cuvette 

containing the blank solution.  

16 Repeat for each of the nine remaining volumetric flasks.  

17 Each time records the absorbance of the solution on the 

laboratory sheet.  

18 Plot a calibration curve of absorbance versus micrograms of 

LAS used.  

 

Sample Determination 

1 Fill a cuvette with the blank solution.  

2 Clean the cuvette with a tissue and place in the cell holder in 

the sample chamber of the spectrophotometer.  

3 Ensure that the shutter located on the left hand side of the 

sample chamber is in the open position.  

4 Ensure that the cuvette is aligned with the light path.  

5 Close the sample chamber's lid and read the absorbance of 

the blank solution from the display.  

6 Record the absorbance of the blank solution on the laboratory 

sheet.  

7 Open the sample chamber's lid and remove the cuvette 

containing the blank solution.  

8 Fill a cuvette with the chloroform extract of the water sample 

and insert in the cell holder.  
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9 Close the sample lid and read the absorbance of the sample 

from the display.  

10 Record the absorbance of the water sample on the 

laboratory sheet 

11 Remove the cuvette from the cell holder.  

 

Calculations 

1 The concentration of methylene blue active substances in 

the water sample may be claculated using the equation shown 

below:  

                            
               

                          
 

 

Where: 

[MBAS]calc.= Concentration of MBAS in chloroform extract of water 

sample. This may be determined from the calibration plot.  

 

Example 

In the determination of the MBAS of a water sample, 100 ml of the 

sample was extracted with chloroform.  

The concentration of MBAS in the chloroform extracts was 

calculated from the calibration plot to be 0.05 ppm.  

Therefore,  

Concentration of MBAS = [MBAS]calc x 1000 / ml of sample  

= 0.05 x 1000 / 100 = 0.5 ppm.  
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Anionic detergent Quality Control Chart 

A Quality Control check must be run with every batch of samples; 

this is Quality Control Standard and Control Chart. 

1 A Quality Control standard (QC) must be run with each batch 

of samples.  

2 The target concentration used is 2000 µg/L. 

3 The analyst, independent of the analyst who prepared the 

chemicals, must prepare the QC standard solution. 

 

Use of control chart 

A “Shewert” Control chart has been set up using the standard 

solution at 2000 µg/L as the target concentration. 

For a more detailed explanation of Quality Control charts and how 

they should be used refer to document SP_L_02 “Quality Control 

Charts”. 

Plot the result from the Quality Control Standard onto the control 

chart as soon as the result available. 

 

Reporting results 

1 If the QC sample passes report the results. If it fails do not 

report the results and inform the Laboratory Manager. 

2 All results should be reported to the nearest whole number. 

3 Save the spread sheet and print out the Anionic detergent 

report sheet. Pass to the Senior Scientist or Laboratory Manager 

to sign off. 

4 When the Anionic detergent sheet has been signed off the 

daily report can be prepared. 
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Settled Sludge Volume (SV30) 

General Discussion 

The settled sludge volume of a biological suspension is useful in 

routine monitoring of biological processes. For activated sludge 

plant control, a 30-min settled sludge volume or the ratio of the 15 

min to the 30 min settled sludge volume has been used to 

determine the returned-sludge flow rate and when to waste sludge.  

The 30 min settled sludge volume also is used to determine sludge 

volume index1  

This method is inappropriate for dilute sludges because of the 

small volume of settled material. In such cases, use the volumetric 

test for settleable solids using an Imhoff cone. 
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Apparatus 

1 Settling column:  

Use 1L graduated cylinder equipped with a stirring mechanism 

consisting of one or more thin rods extending the length of the 

column and positioned within two rod diameters of the cylinder 

wall. Provide a stirrer able to rotate the stirring rods at no greater 

than 4 rpm (peripheral tip speed of approximately 1.3 cm/s). 

2 Stopwatch. 

3 Thermometer. 

 

Procedure 

Place 1.0 L sample in settling column and distribute solids by 

covering the top and inverting cylinder three times. Insert stirring 

rods, activate stirring mechanism, start the stop watch, and let 

suspension settle. Continue stirring throughout test. Maintain 

suspension temperature during test at that in the basin from which 

the sample was taken. 

Determine volume occupied by suspension at measured time 

intervals, e.g., 5, 10, 15, 20, 30, 45, and 60 min. 

Report settled sludge volume of the suspension in milliliters for an 

indicated time interval. 

Variations in suspension temperature, sampling and agitation 

methods, dimensions of settling column, and time between 

sampling and start of the determination significantly affect results. 

 

Precision and Bias 

Bias is not applicable. The precision for this test has not been 

determined. 

 

Reference 

1. DICK, R.I. & P.A. VESILIND. 1969. The SVI—What is It? J. 

Water Pollut. Control Fed, 41:1285. 
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Sludge volume index (SVI) or Stirred sludge volume index 

(SSVI) 

Introduction 

This method is taken from Standard Methods for the Examination 

of water and wastewater edition 19:1995. 

Clarifier performance & effluent quality depend directly on sludge 

settling and thickening characteristics. 

A measure of the sludge quality is the sludge volume index or SVI 

test. 

SVI is the volume in ml occupied by one gram of MLSS after 30 

minutes settling. 

A more representative measure is the stirred sludge volume index 

or SSVI. Where, a sample of sludge is settled whilst being gently 

stirred for 30 minutes. 

A normal SSVI result will range from 50-100 for a good settling 

sludge and 125 or higher for poor settling sludge. 



 الدرجة الثالثة -Inorganic analysis  الصحي المسار الوظيفي لوظيفة كيميائي مياه الصرف
 

 

 

 179 االدارة العامة لتخطيط المسار الوظيفي –قطاع تنمية الموارد البشرية بالشركة القابضة 

Scope 

This procedure describes how to measure Settled Sewage Volume 

Index. 

 

Personal Responsible 

Title Technician 

Responsibilities Responsible to measure Settled Sewage 

Volume Index in wastewater samples. 

 

Reagents 

Hazards 

Laboratory coats must be worn. 

Safety goggles, gloves and eye protection must be worn. 

 

 

Water 

Laboratory distilled water. 
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Apparatus 

1 Settling Column: 

0.5 m deep and about 0.1 m in diameter with settlement impeded 

by a wire stirrer rotating at 1 r.p.m. The column is graduated to 50 

units, each unit equals 60 ml. 

2 Stop watch capable of measuring from 0 – 60 minutes. 

3 Thermometer capable of measuring from 0 – 50 °C. 

 

Procedure 

1 Pour the well shaken sample into the settling column up to 

50 ml mark and distribute solids inverting column 3 times.  

2 Insert stirring rods, activate stirring mechanism and let 

suspension settle. 

3 Continue stirring throughout test, maintain suspension 

temperature during test at that in the sludge basin from which the 

sample was taken. 

4 Determine the volume occupied by the suspension after 30 

minutes and report as SSV. 

5 Determine the suspended solids concentration for the 

suspension and report as MLSS in g/L. 

6 The individual SSV (ml/1000 ml) is calculated by dividing the 

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

then multiply by 1000. 

 

               
                                              

                                           
       

 

The individual SSVI (ml/g) is calculated by dividing SSV by MLSS. 
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Determination of SSVI at 3500 mg/L 

1 Plot the total suspended solids of the Mixed Liquor (MLSS) 

and Return Activated Sludge (RAS) against the SSVI for the same 

sample. 

2 Determine the slope and intercept on the y axis. 

 

                  
                        

     
 

 

Reporting results 

1 Enter all data onto the SSVI spread sheet on the computer, 

save the spread sheet and print out the SSVI work sheet.  

2 Pass to the Senior Scientist or Laboratory Manager to sign 

off. 

3 When the SSVI sheet has been signed off the daily report 

can be prepared. 

4 The results must be reported to the nearest whole number. 
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Percentage of Dry & volatile Solids (DS% & VS%) 

Introduction 

This method is based on the “Standard Methods for the 

Examination of Waters and Waste waters” 19th edition 1995, 2550 

G. 

A well-mixed sample is evaporated in a weighed basin and dried to 

constant weight in an oven at 103-105 ºC. The increase in weight 

over that empty dish represents the total solids. 

Total solids include total suspended solids and total dissolved 

solids.  

The loss on ignition of dry residue volatile solids is also determined 

gravimetrically. The residue in the dish from the dried sludge solids 

determination is ignited in a furnace at 550 ºC. 

 

Interferences 

1 The presence of substances which are volatile at 

temperatures below 105 ºC or which decompose at temperatures 

below 105 ºC to form volatile compounds will give falsely low 

results for the total solids determination. 

2 For many purposes the loss on ignition determination is used 

as a measure of the organic solids content. In these circumstances 

the loss of volatile inorganic substances may occur giving high 

results, also there may be incomplete combustion of all organic 

substances giving low results.  

 

Personnel responsible 

The laboratory manager and his staff are responsible for 

measurement of total and volatile solids. 

 

Health & Safety 

1 Wear a lab coat when working in a laboratory. 

2 Wear gloves when handling sewage and sewage sludge. 

3 Use tongs when removing hot evaporating dishes from the 

furnace or oven 
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Quality Control Standard (QC) 

A synthetic sludge is made by mixing 5 g of macerated GF/C 

paper and 15 g of macerated china clay based photocopy paper 

(both previously dried in an oven at 105 ºC overnight) and making 

up to 1 litre in a volumetric flask. This mixture gives a nominal 

%DM of 2% and a %VM of 60%. The QC sample should be 

analyzed with every batch of twenty samples. 

This mixture is stable for 2 months. Mark with expiry date. 
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Equipment & Apparatus Required 

1 Analytical balance capable of weighing to 1 mg 

2 Steam bath 

3 Drying oven (set at 103 to 105 ºC) ± 5 ºC  

4 Muffle furnace (set at 550 ºC) ± 20 ºC  

5 Tongs 

6 Desiccator 

7 Wash bottle for de-ionized water 

8 Measuring cylinders 

9 Evaporating dish “Porcelain or Nickel” 150-175 ml capacity 

suitable for ignition at 550 ºC 

 

Procedures 

The following Quality Control checks for total solids and volatile 

solids must be used. 

Quality Control Standard and control chart. 

Replicate drying to constant weight. 

Distilled water blank. 

 

Quality Control Standard  

1 A quality control standard (QC) must be run with each bath 

of samples. 

2 The concentration used is 2% dried solids and 60% volatile 

matter. 

3 An analyst independent of the analyst who carries out the 

analysis must prepare the quality control standard solution. 

4 2% Dried solids and 60%. Volatile matter Quality Control 

Standard for preparation procedure. This standard should be run 

as the sample. 
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Total and Volatile Solids Quality Control Chart  

 “Shewert” Control charts have been set up using the standard 

material 2% dried solids, 60% volatile matter at as target 

concentrations.  

For a more detailed explanation of Quality Control, charts and how 

they should be used refer to document LP 02 “Quality Control 

Charts”. 

 

Plot the result from the quality control standard onto the control 

chart as soon as the result is available. 

 

Replicate Drying to Constant Weight (Total solids only) 

1 After drying on a water bath the evaporating basin is dried in 

an oven for 1 hour, cooled in a desiccator and weighed for a 

second time. The evaporating dish is then placed back in the oven 

for a further 30 minutes cooled in a desiccator and weighed for a 

third time. 

2 The % change in weight between weight 1 and 2 and weight 

1 and 3 must not be greater than 4% If the difference is greater 

than this the evaporating basin and sample must be returned to 

the oven and dried for a further 30 minutes. 

 

Distilled water blank  

1 A distilled water blank must be included with each batch of 

samples. 

2 Approximately 100 ml of water is treated as a sample. 

3 After drying and weighing as 4.4.1 above the % change in 

weight between 1 and 2 and weight 1 and 3 must not be greater 

than 4%. If the difference is greater than this, an investigation must 

take place, do not report the results. 
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Preparation of the evaporating basin 

1 A sufficient number of suitable clean evaporating basins 

should be fired in the furnace in advance of the work starting so 

that they are ready for use without delay. After firing, the 

evaporating dishes should be transferred to an oven and stored 

until needed. Then transfer to a desiccator prior to weighing. 

2 The time that evaporating basins are out of the desiccator 

until they are weighed should be kept to a minimum. 

3 After use, the evaporating basins should be cleaned: washed 

with tap water, rinsed with de-ionized water, and allowed to drain 

and dry. 

4 Each evaporating basin should be clearly marked with an 

individual number or letter that will not be erased or lost on heating 

and firing. 

 

Steam Bath 

1 Ensure that the steam bath is filled to the correct level with 

water before switching on the power. 

2 30 minutes before the evaporating basins are transferred to 

the steam bath switch on the heater. Ensure that the water is 

boiling before you start analysis. 

 

Oven 

A daily record of the oven temperature should be kept in the 

sludge solids log book. The temperature must be maintained at 

105 ± 5 ºC.  

Muffle Furnace 

A daily record of the furnace temperature should be kept. The 

temperature must be maintained at 550 ºC.  
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Balance 

1 The analytical balance should be ready for use, level, 

properly calibrated, and clean at all times. 

2 Before each batch of weighing, the analyst must make a brief 

check to ensure that:  

a. The balance is level, 

b. The pan is clean, 

c. The zero is properly set. 

 

3 For accurate weighing, the doors to the balance chamber 

must be properly closed. A stable reading must be achieved. An 

“O” symbol is displayed if the weight reading is unstable. The 

weight reading must be recorded after the “O” symbol disappears.  

The analyst must ensure that the balance is clean after use. 

4 Initial weighing and preparation of samples  

5 Weigh a clean pre-prepared evaporating basin (see section 

4.5) to the nearest 1 mg and record the weight on the sludge solids 

work sheet.  

6 Pour a suitable volume of sludge sample into the evaporating 

basin (approximately 100-125 ml). 

7 Weigh the evaporating basin and sludge sample to the 

nearest 1 mg and record the weight on the sludge solids work 

sheet. Repeat for all samples, QC standard and blank distilled 

water. 

8 Transfer the evaporating basins to a pre-heated steam bath. 

Allow the basin to remain on the water bath until all visible water 

has evaporated. 
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First Drying & Weighing 

1 Record the oven temperature on the sludge work sheet. 

2 Immediately transfer the evaporating basin to the oven, from 

the steam bath. 

3 Record the time when the drying began on the sludge work 

sheet.  

4 Allow the evaporating basins to remain in the oven for 1 hour 

± 5 minutes.  

5 After 1 hour using suitable tongs, remove the evaporating 

dishes from the oven and transfer to the desiccator and allow 

cooling to room temperature (about 15 minutes).  

6 Record the time when the drying was ceased on the sludge 

work sheet. 

7 After cooling, transfer individually the cooled evaporating 

basins from the desiccator to the balance pan. 

8 Weigh the evaporating dishes and record the weights on the 

sludge work sheet. 

9 Repeat steps 4.11.1 to 4.11.8 for the remaining samples of 

the batch including the QC sample, and the distilled water blank. 

 

Repeat Drying & Weighing 

1 Record the oven temperature on the sludge work sheet. 

2 Immediately transfer the evaporating basin to the oven for 

the second drying period. 

3 Record the time when the drying began on the sludge work 

sheet. 

4 Allow the evaporating basin to remain in the oven for 30 

minutes ± 5 minutes. 

5 Using suitable tongs remove the evaporating dishes from the 

oven and transfer to the desicator and allow cooling to room 

temperature (about 15 minutes). 

6 Record the time when the drying was ceased on the sludge 

work sheet. 

7 After cooling, transfer individually, the cooled evaporating 

dishes from the desicator, to the balance pan. 
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8 Weigh the evaporating dishes and record the weights on the 

sludge work sheet. 

 

Quality Control Checks for Total Solids 

1 Enter the first second and third weighing into the computer 

spread sheet for all samples, the quality control sample and 

distilled water blank. 

2 The computer will calculate the dried solids of all the 

samples including the blank and quality control standard. If the 

quality control criteria are not met then the computer will indicate a 

QC failure and not calculate the results. The exception is the QC 

standard which must be plotted on the QC chart and determined 

manually. 

3 You should calculate the dried solids QC before ashing the 

samples for the volatile matter determination. 

 

Quality Control Checks after analysis 

1 Plot the quality control standard result on the quality control 

chart and check that the standard meets the quality requirements 

(detailed in LP02 Quality Control Charts laboratory procedure). If 

the quality requirements are not met, report the failure to the 

Laboratory Scientist and Laboratory Manager. The results must 

not be reported. 

 

Weighing to constant weight 

If the difference between the initial weight of sludge and second 

weight, and the initial weight and third weight is greater than 4% 

the computer spreadsheet will not calculate the result.  

You must not report the result. Inform the Senior Chemist and 

Laboratory Manager. 

 

Distilled water blank 

See above but substitute distilled water. 
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If the weighings do not meet the QC criteria then transfer the basin 

to the oven for a further 30 minute period and weigh again. 

If the weights still do not meet the QC criteria then report to the 

Senior Chemist and Laboratory Manager. Do not report the 

results.  

 

Determination of volatile matter 

1. After the successful determination of the dried solids value 

the evaporating basin with the dried sludge samples, QC standard 

and blank should be placed in the muffle furnace using tongs at 

550 + 20 ºC for 1 hour. (Record the furnace temperature) 

2. After ashing remove the hot basin and ashed samples using 

tongs to an oven at 105 ± 5 ºC to allow them to cool 

(approximately 30 minutes). 

3. Transfer the ashed sample and basin to the desicator and 

allow cooling. 

4. Weigh each sample the QC and the blank on the analytical 

balance. 

5. Enter the weighings into the computer spreadsheet. The 

computer will then calculate the volatile matter in the sample. 

 

Quality Control Checks for Volatile Matter 

1 Plot the QC standard result on the quality control chart and 

check that the standard meets the quality requirements (detailed in 

LP02 “Quality Control Charts” Laboratory procedure). 

2 If the quality requirements are not met report the failure to 

the Laboratory Scientist and Laboratory Manager. You must not 

report the result. 

 

Calculation of total and volatile solids 

1 If all quality checks meet the requirements) calculate the % 

dried and % volatile solids, using the computer. Should the 

calculation need to be done manually then the following equations 

must be used: 
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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. 

 

Saving and reporting results 

1 All % dried and volatile solids must be reported to 1 decimal 

place. 

2 When all data has been entered and the quality control 

checks have passed, save the computer file by pressing (control + 

S)  

3 Then print the sludge report sheet (control + P), and pass to 

the Senior Scientist or Laboratory Manager to sign off. 

4 When the sludge report sheet has been signed off the daily 

report sheet can then be reported. 

5 Sludge dried solids and volatile matter is automatically 

copied from the sludge report sheet to the daily report sheet. 

6 File paper copies of all reports in the appropriate report file. 
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 المراجع 

 

   تم اإلعداد بمشاركة المشروع األلمانيGIZ 
  و مشاركة السادة:- 

 الشركة القابضة لمياه الشرب والصرف الصحي البير ميالدالسيد / د 
 حيرةشركة مياه الشرب والصرف الصحي بالب عبد الرحمن الخولي/ د 
 شركة صرف صحي اإلسكندرية حسام الشربيني/ د 
 الشركة القابضة لمياه الشرب والصرف الصحي خالد محمد فهمي/ د 
 كة صرف صحي القاهرةشر  رمضان محمد/ د 
 الشركة القابضة لمياه الشرب والصرف الصحي شريف سرور/ د 
 شركة مياه الشرب والصرف الصحي بالدقهلية محمد ابراهيم/ د 
 الشركة القابضة لمياه الشرب والصرف الصحي محمد اسماعيل/ د 
 شركة صرف صحي القاهرة محمد صبري/ د 
 ه الشرب والصرف الصحيالشركة القابضة لميا محمود عبد الرحمن/ د 
 شركة مياه الشرب والصرف الصحي ببني سويف مرزوقة شعبان/ د 
 الشركة القابضة لمياه الشرب والصرف الصحي مصطفى فراج/ د 
 الشركة القابضة لمياه الشرب والصرف الصحي ممدوح محمد زريق/ د 
 مها خالف/ د GIZ 
 شركة مياه القاهرة مي السيد حسين/ د 
 الشركة القابضة لمياه الشرب والصرف الصحي حمننسرين عبد الر / د 
 الشركة القابضة لمياه الشرب والصرف الصحي يحيى شريف/ د 

 


