
Abstract 

This diploma thesis is aimed at the evaluation of the efficiency of surface water treatment 

technology in water treatment plant U svaté Trojice (Kutná Hora, Vrchlice reservoir). The plant 

performs destabilisation of impurities by coagulant aluminium sulphate (Al2(SO4)3 . 18 H2O) followed 

by aggregation induced by mixing with perforated baffles. Suspension is removed by double-stage 

separation process by means of sedimentation and filtration. When increased concentrations of 

manganese occur in raw water, manganese is removed by means of oxidation by potassium 

permanganate. Firstly, the quality of raw water was analysed. Then, the reaction conditions for the 

effective destabilisation (pH, dose of coagulant) were set using the jar tests. Moreover, 

sedimentation analysis was used to evaluate the properties of formed suspension and the length of 

filter cycles was assessed. 

Measurements were conducted between September 2012 and February 2013. Average value of 

raw water pH was 7.3, alkalinity was 1.64 mmol/l. DOC concentrations during September and 

October 2012 were equal to 6.7 mg/l and during November 2012 - February 2013 were 7.6 mg/l. 

Very low concentrations of aluminium (< 0.02 mg/l) were ascertained throughout the whole period 

investigated. Results of the jar tests showed that the optimum pH for destabilisation was 6.3 and the 

optimum dose of coagulant was 50 mg/l. To compare, the coagulant dose in the water treatment 

plant is 50 or 60 mg/l (depends on the quality of raw water), destabilisation pH is 6.7 and the pH 

value for manganese removal is 7.2.Average DOC concentration in treated water was 4.4 mg/l and 

treatment efficiency was 41%. Average Al concentration in treated water was 0.04 mg/l and 

treatment efficiency was 99%.Inappropriate homogenisation of coagulant after its dosing into raw 

water causes that formed aggregates has low density as they contain small bubbles of air and they 

create thick layer of suspension on the water surface. This layer is kept between the perforated 

baffles and is manually removed by plant staff before entering the sedimentation tank. This is the 

reason why the sedimentation analysis and the efficiency of perforated baffles and sedimentation 

tank were difficult to evaluate. The evaluation of filter cycles showed that the filters are able to work 

for at least 48 hours with no increase in aluminium concentration in the filtrate. Despite this fact the 

water treatment plant is used to end each filter cycle after 24 hours. 

The findings of this diploma thesis lead to several suggestions which should result in higher 

removal efficiency and lower expenses. These are: reduction in destabilisation pH; increase in pH for 

manganese removal; better homogenisation of coagulant and mixing leading to formation of 

suspension suitable for sedimentation; and lengthening of filter cycles. 


