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1.0
SCOPE AND APPLICATION

1.1
The principal factors affecting separation of suspended from dissolved solids are type of filter holder, pore size, porosity, area, and thickness of the filter, and the physical nature, particle size, and amount of material deposited on the filter. Suspended solids is the portion of a sample retained on a filter of 2.0 (m (or smaller) nominal pore size under specified conditions.

1.2
Fixed solids is the term applied to the residue of total, suspended, or dissolved solids after heating to dryness for a specified time at a specified temperature. Determinations of fixed and volatile solids (ignited at 5000 C) 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.

1.3
Residues dried at 103 to 1050 C may retain not only water of crystallization but also some mechanically occluded water. Loss of CO2 will result in conversion of bicarbonate to carbonate. 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.

2.0
SUMMARY OF METHOD

2.1
A well mixed sample is filtered through a weighed standard glass-fiber filter and the residue retained on the filter is dried to constant weight at 103 to 1050C. The increase in weight of the filter represents the total suspended solids.

3.0
DEFINITIONS

3.1
Occluded Water- liquid water is entrapped in microscopic pockets spaced irregularly throughout solid crystals. Nonessential water.

3.2
Water of Crystallization- water which forms an integral part of the molecule or crystal structure of a component of the solid. It exists in stoichiometric quantities. Essential Water

3.3
Adsorbed water- is retained on the surface of solids in contact with a moist environment. The amount adsorbed is dependent upon humidity, temperature, and the specific surface area of the solid. non-essential water.

3.4
Nonessential Water- It does not occur in any sort of stoichiometric proportion. It is retained by the solid as a consequence of physical forces.

3.5
Sorbed water- It is encountered with many colloidal substances such as starch, protein, charcoal, zeolite minerals, and silica gel. Sorbed water is held as a condensed phase in the interstices or capillaries of the colloidal solid. It can be as much as 20 % or more of the total weight of the solid. Nonessential water.

4.0
INTERFERENCES

4.1
Limit the sample size to that yielding no more than 200mg residue because excessive residue on the filter may form a water - entrapping crust.

4.2
For samples high in dissolved solids, thoroughly wash the filter to ensure removal of dissolved material.

4.3
Prolonged filtration times resulting from filter clogging may produce high results owing to increased colloidal materials captured on the clogged filter.

4.4
Results for residues high in oil and grease may be questionable because of the difficulty of drying to constant weight in a reasonable time.

5.0
SAFETY

5.1
Standard laboratory protective clothing is required. For hazardous samples, a face mask is recommended.

6.0
EQUIPMENT AND SUPPLIES

6.1
Analytical Balance- capable of weighing to 0.1 mg

6.2
Desiccator- provided with a desiccant containing a color indicator of moisture concentration.

6.3
Oven- for operation at 103 to 1050C.

6.4
Filtration apparatus- with reservoir and coarse (40 to 60 (m) fritted disk as filter support.

6.5
Preweighed and prewashed glass fiber filters 47 mm. (Environmental Express ProWeigh)
6.6
Planchet - aluminium or stainless steel, 65-mm diam.

7.0
REAGENTS AND SUPPLIES

8.0
SAMPLE COLLECTION, PRESERVATION, AND STORAGE

8.1
Begin analysis as soon as possible because of the impracticality of preserving the sample. Refrigerate sample at 40C up to the time of analysis to minimize microbiological decomposition of solids. Preferably do not hold samples more than 24 h. In no case hold sample more than 7 d. Bring samples to room temperature before analysis.

9.0
QUALITY CONTROL

9.1
Analytical balance is checked every day with a 50, 10, 1 and 0.1 g weight.
9.2
A blank and duplicates (at a 10 % frequency) are analyzed with every batch. 

9.3
An LFB standard is analyzed with every batch.

10.0
CALIBRATION AND STANDARDIZATION

10.1
Calibration of Analytical Balance (Mettler Toledo AB 104S)
10.1.1
Check and record weight of 50, 10, 1, and 0.1 g weight every day.
10.1.2
Weights must be within ( 0.0002 g.
10.1.3
Self Calibrate balance by pressing and holding Cal/Menu button.
11.0
PROCEDURE

11.1
Use preweighed and prewashed 47mm glass fiber filters.  (ProWeigh Environmental Express).
11.2
Enter sample lab number and QC data (including LFB and duplicate information) in workbook. 

11.3
Record filter weight in workbook.  The weight is printed on the side of the aluminum planchete.

11.4
Assemble filtering apparatus and filter and begin suction. Wet filter with a small volume of reagent water to seat it. 

11.5
Shake sample vigorously and transfer to an appropriate graduated cylinder (Clean samples- 250 to 1000 mL; Wastewater- 25 to 100 mL). Pour onto filter and wash with three successive 10 mL volumes of reagent water, allowing complete drainage between washings and continue suction for about 3 min after filtration is complete.

11.6
Carefully remove the filter from filtration apparatus and transfer to an aluminium planchete. Dry for at least 1 h at 103 to 1050 C in an oven, cool in a desiccator to balance temperature and weigh. 
11.7
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. Duplicate determinations should agree within 5 % of their average. This corresponds to a RPD of 10 %.

12.0
DATA ANALYSIS AND CALCULATIONS
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13.0
METHOD PERFORMANCE

13.1
MDL = 1.0 mg/L for a 500 ml sample.  (November 6, 2006)
13.2
Precision/Accuracy- For an LFB of 4.90 mg/L, the Average

Recovery = 4.73 mg/L with a Standard Deviation = 0.21
13.3
Duplicates- The Relative Percent Difference = 7.1 mg/L with a Standard Deviation = 8.8 mg/L.
13.4
Standard Methods- the standard deviation was 5.2 mg/L at 15 mg/L, 24 mg/L at 242 mg/L, and 13 mg/L at 1707 mg/L in studies by two analysts of four sets of 10 determinations each.

14.0
POLLUTION PREVENTION

14.1
There are no hazardous chemicals used in this method.

15.0
WASTE MANAGEMENT 

15.1
The U.S. Environmental Protection Agency requires that laboratory waste management practices be consistent with all applicable rules and regulations.

16.0
REFERENCES

16.1
Standard Methods for the Examination of Water and Wastewater, 19th Edition, 1995. American Public Health Assoc.

17.0
TABLES & VALIDATION DATA

	TABLE 1.
Quality Control Elements and Acceptance Limits for the Analysis of Total Suspended Solids by SM 2540D

	QC Elements
	Frequency
	Acceptance Criteria
	Corrective Action

	LRB
	Every batch
	, MDL
	Repeat Analysis

	LFB
	Every batch
	( 20%
	Repeat Analysis

	Duplicates
	10% (Minimum 1 per batch)
	RPD < 30%
	Repeat Analysis

	MDL Determination
	Annually
	Target analyte concentration spiked into the blank matrix.  Must not exceed 10 x the experimentally determined MDL.
	Repeat MDL Study with lower concentration of the target analyte.


	TABLE 2.
Method Detection Limit (MDL) for Total Suspended Solids Analysis in Reagent Water by Standard Method 2540 D

	Date of Study
	No. of Samples Spiked (n)
	Spiked Concentration (mg/L)
	Accuracy (Mean % Recovery)a
	Precision (SDb in mg/L)
	MDL (mg/L)

	11/3/06
	7
	4.90
	96.5
	0.21
	0.7

	a Recovery of Spiked Concentration

b SD = Standard Deviation of Mean Concentration measured
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