Testing prior knowledge
Title of the activity: HEALTHY PLANTS

Determining the potassium content of fertilisers and soil

1. Which property of the alkali and alkaline earth metals enables them to be determined by flame photometry?
a. Their standard potential is a positive value

b. They have a characteristic colour in the flame

c. They form strong complexes

2. Which are the alkali and alkaline earth macro elements among the ones listed?

N, O, S, P, K, Ca, Mg, B, C, Fe, Cu
3. What does the minimum law state for nutrient supply to plants?

The minimum law states that the yield of a crop is determined by the element present in the smallest quantity relative to the need of the plant.
4. Write the formulae of the following salts in order of their increasing K content (% by mass): KNO3, KCl, K2SO4. 

KNO3 < K2SO4 < KCl
5. Calculate how many grams of KCl must be weighed to prepare 500 cm3 0.01 mol/dm3 KCl solution? 
0.37275 g
6. Why is it important to add a preservative to the soil if analysis may take a long time? 
Bacterial action can cause changes in the physical and chemical properties of the filtered soil extract. For example, the clear filtered solution may become turbid and acquire an unpleasant odour. Also, its chemical composition can change, e.g. the pH can be shifted because of fermentation or decomposition.

7.) What is a combined glass pH electrode?
A glass pH electrode with an internal reference electrode.

8.) What maintenance do glass electrodes need?
The glass membrane in a glass electrode must not dehydrate. Therefore, it must be stored in distilled water. The internal space of the electrode must be filled with 1 mol/dm3 KCl solution and, for long term storage, must be submerged in a KCl solution. For regeneration, they must be dipped in a 0.1 mol/dm3 HCl solution and then in distilled water for 24 hours.

9. The name EDTA is an abbreviation of the disodium salt of ethylenediaminetetraacetic acid. Write the formula for the compound.

(NaOOC-H2C)2N-CH2-CH2 -N(CH2-COONa)2
10. State whether Mg2+ ions can be measured directly using the given complexometric determination procedure of Ca2+ and Mg2+ ions.
No. In the procedure described, the sum of Ca2+ and Mg2+ ions is measured. The amount of Mg2+ ions is determined indirectly by calculation using the previously determined amount of Ca2+ ions.

11. In argentometric titrations, K2CrO4 indicator is used. Write a balanced equation for the reaction of silver ions with chromate ions.

2Ag+ + CrO42- = Ag2CrO4
12. Explain the role of K2CrO4 indicator, based on the solubility of Ag2CrO4 (formed from the indicator) and the solubility of AgCl.

First, less soluble AgCl precipitates. Just when the precipitation of Cl- ions is complete, silver ions react with the indicator CrO42- forming coloured Ag2CrO4 precipitate, indicating this way the excess of Ag+ ions.

Note: answers are given in red. These need to be removed before the test is used.

