Soil Science and Soil Physics - Laboratory 

Laboratory exercise 3
pH reaction of soil, conductivity of soil solution and total organic carbon in soil.
Tasks: 

· determine active and exchange pH reaction of soil. Classify soil by soil reaction.
· determine conductivity of soil tincture by conduct meter
· determine the content of total organic carbon of soil, calculate the content of the organic matter and classify soil according toit
· include your results into the final report

1. samples’ preparation 

Prepare soil samples for all tasks using wetter and drier samples. Gently loosen the wetter soil (app. 100 g) without grinding stones, sieve through 2 mm sieve, keep finer grains and dispose remains on the screen. The gravimetric water content w1 will be obtained by weighting aluminium cans prepared in the last lab and dried in the oven. Use the formula:
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 where mw is the weight before drying – weight after drying

Never use oven dried samples for analyses – they serve from gravimetric moisture determination only!!
Prepare these samples:
PV1 – 20 g not air dried fine-grained (wetter) soil to determine the active soil reaction (pH/H2O)

Calculate the weight of the dried soil 
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 (g). (j is the weight of the whole soil sample). Combine fine-grained soil with DI water. The ratio is 2 (g soil) : 5 (ml water). It is necessary to calculate already present water in the soil. Add DI water according to equation:
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Thoroughly stir and let stand for about 1 hour.
PV2 – 20 g not dried fine-grained (wetter) soil to determine the exchange soil reaction (pH/KCl)

Follow previous method with exception of applied solution. Use solution of potassium chloride (KCl) instead of DI water. Stir and let stand about 1 hour.

PV3 – 5 g air dried fine-grained soil (drier) to determine the gravimetric water content

Weigh the aluminum can, record the number of the aluminum can and weigh 5 g of the air dried fine-grained soil. Note the exact weight of the soil and put the aluminum can with soil into the oven (105°C).
PV4 – 40 g air dried fine-grained soil to determine conductivity

Weight the soil and fill with 100 ml DI water. Soil suspension stir and let stand.
PV5 – 0.3 g air dried fine-grained soil to determine total organic carbon

Weight 1 g of the soil into the silica tag. Note the right weight of the sample – j TOC in mg. Use the analytical balance.
1. determination of active soil reaction – pH/H2O

pH = potential of hydrogen – the soil reaction. Soil reaction is one of key properties of the soil. It determines weathering, affects the sorption of ions and their transport (e.g. heavy metal). Soil reaction is important in agriculture for the selection of farming products. 

Principle: pH is a measurement of the hydrogen ion or proton activity in any aqueous solution.

Tools: soil sample PV1, beaker 100 ml, glass stick, DI water, pH meter, combined electrode, laboratory scale
Directions: 

Measure the soil reaction of the sample PV1 with the combined electrode. Insert the glass beaker with the soil suspension below pedestal. Wash the electrode with DI water. Immerse the electrode and stirrer carefully into the beaker with soil solution. While the solution is being continuously mixed, measure the value of soil reaction pH. The electrode has to be connected to the pH meter. 
Instruction for working with electrode: 
· diaphragm of the electrode has to be immersed in the solution 

· wash the electrode in between change of samples 

· do not damage the electrode at walls of beaker or by stirrer
· insert the electrode to storage solution after the measurement, the electrode is not allowed to dry
2. determination of exchange soil reaction – pH/H2O

Principle: the hydrogen ions are displaced from the solids’ surface by of potassium chloride

Tools: soil sample PV2, beaker 100 ml, glass stick, solution of potassium chloride, pH meter, combined electrode, laboratory scale
Directions: 

The procedure is almost identical as above. The only exception is the use of KCl solution instead of DI water. 
3. determination of conductivity of soil tincture
Principle: conductivity of the soil depends on the amount of salts present in the soil

Tools: soil sample PV4, beaker 200 ml, glass stick, DI water, centrifuge
Directions: 

Pour soil solution PV4 into the test tube made for the centrifuge device. Insert the test tube into the centrifuge. Centrifuge about 10 minutes for 4200 RPM. Remove the test tube carefully. Insert the electrode into the test tube. Push the MEASURE button and measure the value of conductivity.
4. determination of total organic carbon (toc)

Determination will be done according to the norm ČSN EN 13137 method B.

Procedures: preparation of the sample, measurement actual water content, burning the inorganic carbon by phosphoric acid and determine total organic carbon by TOC analyzer.
Precaution for correct measurement and safety: NEVER touch the silica tray by hands – it may affect good result and moreover you can be SERIOUSLY BURNT!!!!

Principle: acidifying the soil sample by phosphoric acid H3PO4, carbonates, ie. inorganic carbon is removed. The soil sample is then heated on 900 – 1200 °C in the stream of oxygen. All carbon is oxidized. The carbon dioxide is determined by infrared spectrometry. The amount of CO2 correlates to the amount of all carbon released by oxidation.
Tools: soil sample PV4 and PV5, analytical scale, TOC analyzer (Analytic Jena C series), silica tray, pincette, phosphoric acid, drier

Directions: obtain the weight of dry soil w2 of the sample PV3:
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 where w2 is the weight before drying – weight after drying

Soil in the silica tray acidifies with a small amount of phosphoric acid. Insert acidulated sample into the drier and dry for 1 hour on 40 °C. Recalculate the weight of the soil to dry matter:
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Remove the silica tray from the drier. Enter the weight of the soil sample recalculated to the dry matter to software of TOC analyzer. Do not put the sample into the combustion chamber yet! Start up the measurement first. The analyzer will be calibrated with the zero value of infrared detector. Afterwards you can start measurement and insert the sample with use of pincette and wire applicator. Push the button OK and carefully insert the sample into the combustion chamber. Observe the rate of CO2 of organic matter combustion in time on the screen. When finished as informed on the screen remove sample from the combustion chamber. The software will calculate the area below the peak and determine the percentage of total organic carbon (TOC). 

Estimation of the amount of organic matter: H=TOC.1,724 (%)
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