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ANALYTICAL BALANCE
An analytical balance is a class of balance designed to measure small mass in the sub-milligram range. The measuring pan of an analytical balance (0.1 mg or better) is inside a transparent enclosure with doors so that dust does not collect and so any air currents in the room do not affect the balance's operation. This enclosure is often called a draft shield. The use of a mechanically vented balance safety enclosure, which has uniquely designed acrylic airfoils, allows a smooth turbulence-free airflow that prevents balance fluctuation and the measure of mass down to 1 μg without fluctuations or loss of product. Also, the sample must be at room temperature to prevent natural convection from forming air currents inside the enclosure from causing an error in reading. Single pan mechanical substitution balance maintains consistent response throughout the useful capacity is achieved by maintaining a constant load on the balance beam, thus the fulcrum, by subtracting mass on the same side of the beam to which the sample is added.
Once the balance is leveled, close all the chamber doors and press the control bar on the front of the balance. After a few seconds, a row of zeros will appear. This indicates that the balance is zeroed and ready for use.
These substances must always be weighed using an appropriate weighing container.

1. Place the weighing container on the balance pan and close the doors. 

2. Tare the container by briefly pressing the control bar. The readout will read zero with the container sitting on the pan. This allows the mass of your sample to be read directly. 

3. Add the substance to be weighed. Be careful not to spill chemicals on the balance. If need be, you can remove the container from the weighing chamber while you add the sample provided that noone presses the control bar before you weigh your sample. 

4. With the sample and its container sitting on the pan, close the chamber doors and read the display to find the mass of your sample.
UV-VIS SPECTROPHOTOMETRY
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Ultraviolet-visible spectrophotometry (UV-Vis or UV/Vis) refers to absorption spectroscopy or reflectance spectroscopy in the ultraviolet-visible spectral region. This means it uses light in the visible and adjacent (near-UVand near-infrared [NIR]) ranges. The absorption or reflectance in the visible range directly affects the perceived color of the chemicals involved. A spectrophotometer measures sample compositions and concentrations as a function of the color intensity, or more specifically, the wavelength of light absorbed by the analyte. Using Beer’s law, information about sample concentration can be determined from the absorbance and information about sample composition and contaminants can be determined by the specific wavelengths at which the analyte absorbs UV or visible light. A sample is placed in the spectrophotometer and ultraviolet or visible light at a certain wavelength, or range of wavelengths, is transmitted through the sample. The spectrophotometer measures how much light is absorbed by the sample and produces a report for the user. UV/VIS spectrophotometer is routinely used in the quantitative determination of solutions such as metal ions and organic compounds, and is used to measure the concentration of an unknown sample. First choice of the absorption band is to be made where the absorbance measurements will be taken (meaning in what range of wavelength will the sample absorb)
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MUFFLE FURNACE
A muffle furnace is a kiln type oven, capable of maintaining extremely high temperatures for extended periods of time.  Muffle furnaces are used primarily for igniting organic solids such as non-combustible and non-volatile in the determination of volatile solids analysis.Both sides of the heating chamber to allow fast heating Heating range is from 100°C to 1200°C. 
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OVEN
Laboratory ovens with their heating elements and their temperature controls physically separated from their interior atmospheres. Laboratory oven feature a microprocessor PID temperature control system ensures an accurate temperature environment and the forced air circulation system ensures a stable oven  temperature. Natural convection laboratory ovens are also available and are particularly useful for drying small and light samples. Laboratory ovens are available in multiple sizes and styles. Choose from a series of utility, gravity or vacuum, and cleanroom types of ovens. These ovens include multiple features including high- temperature, vacuum and microprocessor controls. These laboratory ovens can be used for sample drying, sterilizing, evaporating and dehydrating, and other general laboratory work. Operating temperatures range up to 5-300 °C.
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DESICCATOR 
Desiccator is glass container which is used to provide a moisture-free environment for cooling and storing objects and chemicals.  The top and bottom fit together to form an airtight seal.  The bottom section of the desiccator contains a chemical (silica gel) which absorbs moisture from the air.  A common use for desiccators is to protect chemicals and sample from humidity.
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THERMOREACTOR
Thermoreactor is designed to be highly resistant to chemical and mechanical corrosion. The heating block that holds the COD vials allows for very good thermal homogeneity at the selected temperatures. The temperature of the heating block is microprocessor controlled. The Pt100 temperature probe does not require any calibration, because when the instrument is turned on, a self test is performed. Thermoreactor is used for photometric determination of COD, TOC, phosphate and nitrogen
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TURBIDITY
Turbidity is the cloudiness or haziness of a fluid caused by large numbers of individual particles that are generally invisible to the naked eye, similar to smoke in air. The measurement of turbidity is a key test of water quality. Fluids can contain suspended solid matter consisting of particles of many different sizes. Turbidity measured this way uses an instrument called a nephelometer with the detector set up to the side of the light beam. More light reaches the detector if there are lots of small particles scattering the source beam than if there are few. The units of turbidity from a calibrated nephelometer are called Nephelometric Turbidity Units (NTU). To some extent, how much light reflects for a given amount of particulates is dependent upon properties of the particles like their shape, color, and reflectivity.
BOD INCUBATOR
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A BOD incubator is an incubator designed to maintain 20°C necessary to perform a test called Biochemical Oxygen Demand (BOD).  The BOD of a water sample is generally measured by incubating the sample at 20oC for 5 days in the dark room under aerobic condition (in BOD incubator). Biochemical Oxygen Demand (BOD) incubators enable end users to detemine levels of organic matter and Nitrogen in wastewater samples. Such an incubator has a compressor to depress the temperature below ambient and a heater to bring it back up to 20°C. The term "incubator" is a general term which includes BOD incubators and other incubators designed to maintain other temperatures. The term used unqualified usually refers to an incubator designed to maintain temperatures of 5°C or more above ambient to as high as 100°C. Incubators designed to maintain temperatures below ambient to as low as about 10°C are generally called low-temperature incubators. 
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AUTOCLAVE
An autoclave is a pressure chamber used to sterilize equipment and supplies by subjecting them to high pressure saturated steam at 121 °C for around 15–20 minutes depending on the size of the load and the contents. Sterilization autoclaves are widely used in microbiology, medicine, veterinary science, mycology, dentistry, and prosthetics fabrication. They vary in size and function depending on the media to be sterilized. Therefore, it is used to sterilization of laboratory glassware, microbiology and medium.
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pH METER
A pH meter is an electronic device used for measuring the pH (acidity or alkalinity) of a liquid, A typical pH meter consists of a special measuring probe (a glass electrode) connected to an electronic meter that measures and displays the pH reading.
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CENTRIFUGE
A centrifuge is a piece of equipment, generally driven by an electric motor, which spins liquid samples at high speed. The speed of the rotational mass in measured in RPM (Revolutions Per Minute). A centrifuge is also used to separate the components of bacteria, solids. The centrifuge works using the sedimentation principle, after sedimentation, different density components separate out, and then denser substances fall down the bottom of the tube.
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MAGNETIC STIRRER
Magnetic stirrers (also known as magnetic stir plates) are very common in experimental chemistry and biology. They are used to mix components (solids and liquids) to get homogeneous liquid mixtures. Common examples include bacterial growth media and buffer solutions. Magnetic stirrers mix solutions using an external magnetic field that rotates a small magnetic bar that has been placed in the mixture of interest. Magnetic stirrers minimize the risks of contamination since only an inert magnet bar, which can easily be cleaned, is put inside the sample/fluid. In addition, using a magnetic stirrer rather than manual stirring is critical for consistent, reproducible mixing or mixing over long time scales. Protein dialysis, for example, requires multi-hour or overnight sample mixing and is sensitive to bacterial contamination.

[image: image25.jpg]


DISSOLVED OXYGEN METER
Oxygen saturation or dissolved oxygen (DO) is a relative measure of the amount of oxygen that is dissolved or carried in a given medium. It can be measured with a dissolved oxygen probe such as an oxygen sensor or an optode in liquid media, usually water. The standard unit is milligrams per litre (mg/L) or parts per million (ppm).


HOT-PLATE
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The hot plate is one of the most essential pieces of laboratory equipment that you use on a daily basis. Hot plates are generally used to heat laboratory samples when the desired temperature is 100°C or higher and are preferred because they are the safest heating device since they produce no open flame, and rarely produce sparking. An important part of a hot plate is the heating top, which is the flat surface on which the sample to be stirred is placed. Most modern heating tops are made out of ceramic, aluminum, or enamel. 
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JAR-TEST 
Jar Testing apparatuses equipment for testing water soluble polymers used with conventional waste water treatment processes such as coagulation, flocculation, and sedimentation in water, waste water treatment and other industrial applications. The Jar test is a common laboratory procedure used to determine the optimum operating conditions for water or wastewater treatment 
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INCUBATOR 
An incubator is a device used to grow and maintain microbiological cultures or cell cultures. The incubator maintains optimal temperature, humidity and other conditions such as the carbon dioxide (CO2) and oxygen content of the atmosphere inside. Incubators are essential for a lot of experimental work in cell biology, microbiology and molecular biology and are used to culture both bacterial as well as eukaryotic cells. The most commonly used temperature is approximately 37 °C, as these organisms grow well under such conditions. 
MICROSCOPE
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A microscope is aninstrument used to see objects that are too small for the naked eye. The science of investigating small objects using such an instrument is called microscopy. Microscopic means invisible to the eye unless aided by a microscope. There are many types of microscopes. The most common (and the first to be invented) is the optical microscope, which uses light to image the sample. Other major types of microscopes are the electron microscope (both the transmission electron microscope and the scanning electron microscope), the ultramicroscope, and the various types of scanning probe microscope. The compound microscope uses lenses and light to enlarge the image and is also called an optical or light microscope (vs./ an electron microscope).  The simplest optical microscope is the magnifying glass and is good to about ten times (10X) magnification.  The compound microscope has two systems of lenses for greater magnification, the ocular, and the objective lens (10x, 100x, 400x, 1000x), or the lens closest to the object. 
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MEMBRANE FILTRATION SYSTEM
The term filtration can be defined in its simplest form as the process of removing solid particles from a fluid (liquid or gas) by forcing the fluid through a porous medium through which the solid particles cannot pass. Membrane Filtration System is used at suspended solids and bacteriologic analysis.
[image: image31.jpg]


COLONY COUNTER
In microbiology, colony-forming unit (CFU) is a rough estimate of the number of viable bacteria or fungal cells in a sample. Viable is defined as the ability to multiply via binary fission under the controlled conditions. In contrast in a microscopic evaluation, all cells, dead and living are counted. 
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WATER BATH
A water bath is used in the laboratory to allow a chemical reaction to occur at an elevated temperature. Water is the most commonly used fluids. A water bath is used for temperatures between 0-100 °C. A thermometer is usually kept in the fluid to monitor the temperature.
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FUME HOOD
A fume hood or fume cupboard is a type of local ventilation device that is designed to limit exposure to hazardous, volatile compound or toxic fumes, vapors or dusts. Fume hoods are the primary method of exposure control in the laboratory. The laboratory fume hood is a type of local exhaust ventilation system (engineering control). A typical fume hood is a cabinet with a moveable front sash (window) made out of safety glass. A properly used and properly functioning fume hood exhausts hazardous gases, dusts, mists, and vapors from a confined location and helps protect workers from inhalation exposure.
[image: image34.jpg]



DISTILLED PURE WATER

Distilled water is produced by a process of distillation. Distillation involves boiling the water and then condensing the vapor into a clean container, leaving solid contaminants behind. Distillation produces very pure water. Deionized water has had almost all of its mineral ions removed, such as cations like sodium, calcium, iron and copper, and anions such as chloride and sulfate.Tap water contains cations like sodium, calcium, iron and copper, and anions such as chloride and sulfate. So, before to be obtained distilled water, tap water is filtered respectively (sırasıyla) membran fitler and active carbon filter, Membrane filter is separated turbidity, suspended matter, organic matter, colloid from water. Active Carbon fitler is remove the color, free chloride, organic matter, harmful matter.
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GLASSWARE 
Beaker: A beaker is a simple container for stirring, mixing and heating liquids commonly used in many laboratories. Beakers are generally cylindrical in shape, with a flat bottom.millilitre Most also have a small spout (or "beak") to aid pouring as shown in the picture. Beakers are available in a wide range of sizes, from one  up to several litres.
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Measuring cylinder: A graduated cylinder, measuring cylinder or mixing cylinder is a piece of laboratory equipment used to measure the volume of a liquid. Graduated cylinders are generally more accurate and precise than laboratory flasks and beakers. However, they are less accurate and precise than volumetric glassware, such as a volumetric flask or volumetric pipette. For these reasons, graduated cylinders should not be used to perform volumetric analysis. Graduated cylinders are sometimes used to indirectly measure the volume of a solid by measuring the displacement of a liquid. Typical capacities of graduated cylinders are between 5 ml and 2000 ml.
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Volumetric flask: A volumetric flask (measuring flask or graduated flask) is a piece of laboratory glassware, a type oflaboratory flask, calibrated to contain a precise volume at a particular temperature. Volumetric flasks are used for precise dilutions and preparation of standard solutions. These flasks are usually pear-shaped, with a flat bottom, and made of glass or plastic. The volumetric flasks are of various sizes, containing from 1 to 10 000 mL of liquid.
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Erlenmayer Flask: An Erlenmeyer flask or conical flask is a type of laboratory flask which features a flat bottom, a conical body, and a cylindrical neck. The tapered sides and narrow neck of this flask allow the contents of the flask to be mixed by swirling, without risk of spillage, making them suitable for titrations. Erlenmeyer flasks are also used in microbiology for the preparation of microbial cultures. Plastic Erlenmeyer flasks used in cell culture are pre-sterilized and feature closures and vented closures to enhance gas exchange during incubation and shaking.
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Separatory funnel: A separatory funnel, also known as separation funnel, separating funnel, or colloquially sep funnel, is a piece oflaboratory glassware used in liquid-liquid extractions to separate (partition) the components of a mixture into two immiscible

 HYPERLINK "http://en.wikipedia.org/wiki/Solvent" \o "Solvent" solvent phases of different densities. A separating funnel takes the shape of a cone with a hemispherical end. It has a stopper at the top and stopcock (tap), at the bottom. Separating funnels used in laboratories are typically made from borosilicate glass and their stopcocks are made from glass or PTFE. Typical sizes are between 50 mL and 3 L. 
Automatic pipette are used in the biological, biochemical, and microbiological teaching and research laboratories to accurately transfer small liquid volumes. One of main advantages of these devices is the ability to enhance the reproducibility and the throughput of laboratory experiments.
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Pipette: Graduated glass pipettes are a type of macropipette consisting of a long tube with a series of graduations, as on a graduated cylinder or burette, to indicate different calibrated volumes. They also require a source of vacuum; in the early days of chemistry and biology, the mouth was used. Graduated pipettes commonly come in 5, 10, 25 and 50 mL volumes.
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Burette: Burettes are used to perform titrations in which they accurately deliver a measurable volume of a liquid. The main piece of laboratory equipment we'll use for this process is known as a burette, a long glass tube with volume markings and a stopcock at the bottom to start and stop liquid flow.
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Imhoff cone: Imhoff cone, the volume of solids is measured after a specified time period at the bottom of a one-liter cone using graduated markings.It may be used for the clarification of sewage by simple settling and sedimentation
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Crucible: A crucible is a kind of laboratory equipment that is usually a cup, made of porcelain or non-reactive metal, used to heat chemical compounds to very high temperatures using a bunsen burner. One of the earliest uses of platinum was as a material in crucibles. Metals such as nickel and zirconium are also used as crucible materials these days. A cup-shaped piece of laboratory equipment used to contain chemical compounds when heating them to very high temperatures
EXPERIMENT 3

SOLIDS DETERMINATION

A. PURPOSE
To familiarize the students with various analytical operations such as weighing, filtration, evaporation and combustion which are commonly encountered in gravimetric analysis.

To demonstrate the separation and categorization of different kinds of solids.

B. THEORY

The term “solids” is generally used when referring to any material suspended or dissolved in water or wastewater that can be physically isolated either through filtration or through evaporation. Solids can be classified as either filterable or non filterable. Filterable solids may either be settleable or non settleable. Solids can be classified as organic or inorganic. 

Total solids are dissolved solids plus suspended and settleable solids in water. In stream water, dissolved solids consist of calcium, chlorides, nitrate, phosphorus, iron, sulfur, and other ions particles that will pass through a filter with pores of around 2 microns (0.002 cm) in size. Suspended solids include silt and clay particles, plankton, algae, fine organic debris, and other particulate matter. These are particles that will not pass through a 2-micron filter. Sources of total solids include industrial discharges, sewage, fertilizers, road runoff, and soil erosion. Total solids are measured in milligrams per liter (mg/L).

Wastewater contains a variety of solid materials varying from rags to colloidal material. In the characterization of wastewater, coarse materials are usually removed before the sample is analyzed for solids. The interrelationship between the various solids fractions found in wastewater is illustrated graphically on Fig.1. Solids analyses are important in the control of biological and physical wastewater treatment processes and for assessing compliance with regulatory agency wastewater effluent limitations. Total solids consist of suspended and filterabe solids. Typically, about 60 percent of the suspended solids in a municipial wastewater are settleable. Total solids (TS) are obtained by evaporating a sample of wastewater to dryness and measuring the mass of the residue. 
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Fig.1. Solids Classification

C. WHY ARE TOTAL SOLIDS IMPORTANT?

The concentration of total dissolved solids affects the water balance in the cells of aquatic organisms. An organism placed in water with a very low level of solids, such as distilled water, will swell up because water will tend to move into its cells, which have a higher concentration of solids. An organism placed in water with a high concentration of solids will shrink somewhat because the water in its cells will tend to move out. This will in turn affect the organism's ability to maintain the proper cell density, making it difficult to keep its position in the water column. It might float up or sink down to a depth to which it is not adapted, and it might not survive.

Higher concentrations of suspended solids can serve as carriers of toxics, which readily cling to suspended particles. This is particularly a concern where pesticides are being used on irrigated crops. Where solids are high, pesticide concentrations may increase well beyond those of the original application as the irrigation water travels down irrigation ditches. Higher levels of solids can also clog irrigation devices and might become so high that irrigated plant roots will lose water rather than gain it. 

A high concentration of total solids will make drinking water unpalatable and might have an adverse effect on people who are not used to drinking such water. Levels of total solids that are too high or too low can also reduce the efficiency of wastewater treatment plants, as well as the operation of industrial processes that use raw water.

Total solids also affect water clarity. Higher solids decrease the passage of light through water, thereby slowing photosynthesis by aquatic plants. Water will heat up more rapidly and hold more heat; this, in turn, might adversely affect aquatic life that has adapted to a lower temperature regime.

D. APPARATUS AND MATERIALS
1- Analytical balance

2- Drying oven, 103ºC

3- Muffle furnace, 550±50ºC

4- 0.45 µm diameter filter

5- Filter holder, membrane filter funnel, filteration flask, vacuum pumb

6- Forceps and Tongs
7- Evaporating dishes, porcelain, 100 mL volume.

8- Heating water bath
9- Hot-plate

10- Desiccator

11- Imhoff Cones

12- Crucibles, 10 mL volume.

E. TOTAL SOLIDS ANALYSIS PROCEDURE
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Fig. 2. Different types of solids
Total solids includes total suspended solids, the portion of total solids retained by a filter, and total dissolved solids, the portion that passes through the filter (Fig.2). The type of filter holder, the pore size, porosity, area, and thickness of the filter and the physical nature, particle size, and amount of material deposited on the filter are the principal factors affecting separation of suspended from dissolved solids. Dissolved solids is the portion of solids that passes through a 2.0 µm (or smaller) nominal pore size filter. Suspended solids is the portion retained on the filter. Fixed solids is the term applied to the residue of total, suspended, or dissolved solids remaining after combustion at 500 °C. The weight lost during combustion is referred to as volatile solids. Fixed and volatile may not be the best measure of inorganic or organic material. For example, the loss of mass during combustion is not confined to organic material, and may include the decomposition or volatilization of some mineral salts. More appropriate methods of characterizing organic material include total organic carbon (Standard Method 5310), BOD (Standard Method 5210), and COD (Standard Method 5220). More appropriate methods of characterizing inorganic material include alkalinity, hardness, and chromotography techniques for the analysis of specific constituents.
Gravimetric analysis is based on the determination of constituents or categories of materials by measurement of their weight. In this experiment, filtration, evaporation and combustion operations are illustrated in addition to weighing.

Filtration is used to separate the suspended solids from the dissolved portion of polluted water. Glass-fiber filters are used for this purpose.

Evaporation is used to separate water from dissolved or suspended solids. Evaporation of water and wastewaters is usually done at 103-105 ºC at which decomposition and volatilization of carbonates and chlorides are not seen.

Combustion is used to determine the organic portion of dissolved or suspended solids. The standard procedure is to conduct ignitions at 550(50 ºC. This is about the lowest temperature at which organic matter is converted to carbon dioxide and water. 

1- Total solids is the term applied to the material residue left in a vessel after evaporation of a sample and its subsequent drying in an oven at a defined temperature (either 103 or 180 °C). Firstly, weigh the empty crucible in analytical balance. Using pipette transfer of unfiltered sample in the crucible. Switch on the oven and allowed to reach 105 ºC. Check and regulate oven or heating water bath furnace temprature frequently to maintain the desired temprature range. Transfer a measured aliquot of sample to the pre-weighed dish and evaporate to dryness on a steam bath or in a drying oven during evaporation or boiling. Dry the evaporated sample in the oven for at least one hour at 103-105 ºC. Cool in a desiccator and weigh until a constant weight is obtained. Keep desicator cover greased with the appropriate type of lubriant in order to seal the desiccator and prevent moisture from entering the desiccator as the test glassware cools (Fig.3).
If volatile residue is to be measured, heat at 550±50 ºC for one hour in a muffle furnace. If only total solids are to be measured, heat the clean crucible to 103-105 ºC for one hour. Cool in a desiccator and weigh until a constant weight is obtained.

[image: image2.emf]
Fig. 3. Analysis of total solid
Use the following calculation to determine TS:

TS (mg/L) = 
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2- Total Suspended Solids 

Firstly, you should weight 0,45 µm membrane filter. Place the glass fiber filter on the membrane filter apparatus with wrinkled surface up. While vacuum is applied, wash the disc with three successive 20 mL volumes of distilled water. Remove all traces of water by continuing to apply vacuum after water has passed through. Remove filter from membrane filter apparatus and dry in an oven at 103-105 ºC for one hour. Cool in a desiccator and weigh until a constant weight is obtained (Fig. 4). 
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                   Weigh 0,45 µm membran filter                   Place filter on the membrane filter apparatus
                    Membrane filter apparatus                                                  Dry in oven

                               Cool in desiccator                                           Dry weight of the filter

Fig. 4. Analysis of suspended solid
Use the following calculation to determine TSS:

TSS (mg/L) = 
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3- Total Dissolved Solids

Preparation of evaporating dishes: If volatile residue is also to be measured, heat the clean dish to 550±50ºC for one hour in a muffle furnace. If only total dissolved solids are to be measured, heat the clean evaporating dish to 103-105 ºC for one hour. Cool, desiccate, weigh and store in desiccator.

Assemble the filtering apparatus and begin suction. Shake the sample vigorously and rapidly transfer 50 mL to the funnel by means of a 50 mL graduated cylinder. Filter the sample through glass fiber filter, rinse with three 10 mL portions of distilled water and continue to apply vacuum for about 3 min. after filtration is complete to remove as much water as possible. Transfer 50 mL of the filtrate to a weighed evaporating dish and evaporate to dryness on a steam bath. Dry the evaporated sample for at least one hour at 103-105ºC. Cool in a desiccator and weigh until a constant weight is obtained.
Use the following calculation to determine TDS:

TDS (mg/L) = 
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4- Volatile and Fixed Solids

Material that can be volatilized and burned off when ignited at 550 °C is classified as volatile. In general, volatile solids (VS) are presumed to be organic matter, although some organic matter will not burn and some inorganic solids break down high temperatures. Fixed solids (FS) comprise the residue that remains after a sample has been ignited. Thus, TS, TSS, and TDS are comprised of both fixed solids and volatile solids. The ratio of the VS to FS is often used to characterize the wastewater with respect to amount of organic matter present.

Ignite residues produced from Total Solids determination to constant weight in a muffle furnace at 550±50ºC (Usually 15-20 min. ignition is required). Allow the dish to cool partially in air until most of the heat has been dissipated and transfer to a desiccator for final cooling in a dry atmosphere. Weight the dish as soon as it has cooled completely. Repeat weighing until a constant weight is obtained (Fig. 5).
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Use the following calculation to determine volatile solids (VS):
VS (mg/L) = 
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       Weigh crucible&solids                                Ignite in muffle furnace  550 °C for 15-20 minutes
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             Cool in drying oven                          Cool in desiccator                       Weigh crucible plus ash

Fig. 5. Analysis of volatile solid
5- Volatile Suspended Solids

Ignite residue on filter produced from Total Suspended Solids determination at 550±50ºC to a constant weight. (Usually 15-20 min. ignition are required). Cool in desiccator and reweigh until a constant weight is obtained.
Use the following calculation to determine volatile solids (VSS):
VSS (mg/L) = 
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6- Settleable Solids

Settleable 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 standard test for settleable solids consists of placing a wastewater sample in a 1-liter Imhoff cone and nothing the volume of solids in millimeters that settle after a specified time period (1 h) (Fig.6). Read the graduated  scale on the Imhoff cone at the top of the solids layer as mL/L settleable matter at 10 min intervals for 1 hour.
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                                              Fig. 6. Analysis of settleable solid (Imhoff cones)
CALCULATION

Suspended Solids and Volatile Suspended Solids

Sample Volume =      mL

	Tare mass of filter paper
	

	Weight of filter paper and residue remained 

(after 103ºC)
	

	Tare mass of crucible
	

	Weight of filter paper + crucible + filter residue (after 550 ºC)
	


Total Dissolved Solids and Total Volatile Suspended Solids

Sample Volume =      mL

	Tare mass of evaporating dish
	

	Weight of dish + sample (after 103ºC)
	

	Weight of dish + sample (after 550 ºC)
	


Total Solids and Total Volatile Solids

Sample Volume =      mL

	Tare mass of crucible
	

	Weight of crucible + sample (after 103 ºC)
	

	Weight of crucible + sample (after 550 ºC)
	


Settling Test Data (in an Imhoff Cone for 1 hour)

Sample Volume = 1 L

	t (min)
	10
	20
	30
	40
	50
	60

	mL/L
	
	
	
	
	
	


Filtereble Solids








Colloidal Solids








Dissolved Solids








Suspended Solids (Nonfiltereble)








Settleable Solids 








Nonsettleable Solids 








TOTAL SOLIDS
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