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WƛǌƝ Wŀƴ 
Jakub Borovec 

¢ƻƳłǑ IǳōłőŜƪ 

YƻƴŦŜǊŜƴŎŜ ±ƻŘƴƝ ƴłŘǊȌŜ нлмр 

 



¨ǾƻŘ 

Fosfor (P) 
 

- Eutrofizace 
-  wƻȊǇǳǑǘŠƴȇ 
-  tŀǊǘƛƪǳƭƻǾŀƴȇ ς ŀƭƭƻŎƘǘƻƴƴƝ Ҍ ŀǳǘƻŎƘǘƻƴƴƝ 

Sediment 
 

- Kvalita a kvantita 
- 5ȅƴŀƳƛŎƪŞ ǇǊƻŎŜǎȅ 
- Internal load Ґ ǾƴƛǘǌƴƝ ȊŀǘƝǌŜƴƝ 



¨ǾƻŘ 

Fe (hydr)oxidy 

ωRedox ƭŀōƛƭƴƝ 

ω{ƭŜŘ ǊŜŘƻȄƴƝŎƘ ǊŜŀƪŎƝ 

ω!ƳƻǊŦƴƝ  ǾǎΦ  YǊȅǎǘŀƭƛŎƪŞ 

 
ωwŜŀƪǘƛǾƛǘŀΣ ǾŀȊŜōƴŞ ǎŎƘƻǇƴƻǎǘƛΣ ǇǻǾƻŘ 

Al (hydr)oxidy 

ωRedox ǎǘŀōƛƭƴƝ 

ωwƻȊǇƻǳǑǘƝ ǎŜ Ǉǌƛ ǇI > 8 

ω!ƳƻǊŦƴƝ  ǾǎΦ  YǊȅǎǘŀƭƛŎƪŞ 

 

ωwŜŀƪǘƛǾƛǘŀΣ ǾŀȊŜōƴŞ ǎŎƘƻǇƴƻǎǘƛΣ ǇǻǾƻŘ 

{ƭƻȌŜƴƝ ǎŜŘƛƳŜƴǘǳ 
 
- ƳƴƻȌǎǘǾƝ ƻǊƎŀƴƛŎƪŞ ƘƳƻǘȅ - mikrobiologie 
- ƳƴƻȌǎǘǾƝ ǾŀȊŜōƴȇŎƘ ǇŀǊǘƴŜǊǻ ǇǊƻ t 

PǌŜǾȊŀǘƻ z Gao et al. (2003) 



MƻȌƴƻǎǘƛ  

мύ tƻǇǎłƴƝ őłǎǘƛŎ Ǿ ǎŜŘƛƳŜƴǘǳ ς ǇƻǘŜƴŎƛłƭ ƪ ǳǾƻƭƶƻǾłƴƝ 
 
- ƪƻƴŎŜƴǘǊŀŎŜ ǊǻȊƴȇŎƘ ŦƻǊŜƳ t 
-  ƪƻƴŎŜƴǘǊŀŎŜ ǎƪǳǘŜőƴȇŎƘ ǾŀȊŜōƴȇŎƘ ǇŀǊǘƴŜǊǻ   
-  ǾŜǊǘƛƪłƭƴƝ ǇǊƻŦƛƭ 

 
 

нύ {ǘŀƴƻǾŜƴƝ ƪƻƴŎŜƴǘǊŀŎƝ ƭłǘŜƪ Ǿ ǇƽǊƻǾŞ ǾƻŘŠ ς ǇǊƻōƝƘŀƧƝŎƝ ŘŠƧŜ 
 
- tǊŀƴǎǇƻǊǘƴƝ ƳŞŘƛǳƳ 
- koncentrace P, Fe ŀ ƻǎǘŀǘƴƝŎƘ ǊƻȊǇǳǑǘŠƴȇŎƘ ƛƻƴǘǻ 

 
 



Metoda 1.- frakcionace 

RRP, VP, NRP, Fe, Al ... 

wwt Ґ ǊŜŀƪǘƛǾƴƝ ǊƻȊǇǳǑǘŠƴȇ ŦƻǎŦƻǊΣ bwt Ґ ƴŜǊŜŀƪǘƛǾƴƝ ǊƻȊǇǳǑǘŠƴȇ ŦƻǎŦƻǊ bwt Ґ ±t - NRP 

 k
ro

k 
 

tƻǎǘǳǇ ŜȄǘǊŀƪŎƝ őas x 

5 min 

Frakcionace ς ǇƻǎǘǳǇƴł ŜȄǘǊŀƪŎŜ ǾȊƻǊƪǳ ǎŜŘƛƳŜƴǘǳ ς с ƪǊƻƪǻ όWŀƴ Ŝǘ ŀƭΦ нлмрύ 



Metoda - frakcionace 

wwt Ґ ǊŜŀƪǘƛǾƴƝ ǊƻȊǇǳǑǘŠƴȇ ŦƻǎŦƻǊΣ bwt Ґ ƴŜǊŜŀƪǘƛǾƴƝ ǊƻȊǇǳǑǘŠƴȇ ŦƻǎŦƻǊ bwt Ґ ±t - NRP 

 H2O 

BD-I 

  BD-II 

NaOH-I 

 NaOH-II 

HCl 

 5  min, BD (pH ~ 7.2) 

10 min, Deox. H2O 

 2 h, BD (pH ~ 7.2) 

 5 min, BD (pH ~ 7.2) 

 

 5 min, 1M NaOH 

16 h, 1M NaOH 

 5 min, 1M NaOH 

24 h, 0.5M HCl 

 5 min, 0.5M HCl 

ĻerstvĨ vzorek odpov²daj²c² 0.2 g suġiny 

pelet 

pelet 

pelet 

pelet 

pelet 

pelet 

pelet 

pelet 

pelet 

pelet 

pelet 

pelet 

1 

6 

5 

4 

3 

2 

10 min, Deox. H2O 

 5  min, BD (pH ~ 7.2) 

 5 min, 1M NaOH 

RRP - rozpuġtŊnĨ a volnŊ v§zanĨ anorg. P 

NRP - rozpuġtŊnĨ a volnŊ v§zanĨ org. P 

RRP - v§zan® na nejv²ce aktivn² Fe (hydr)oxidy 

NRP - ļ§st organick®ho  P v§zan®ho s Fe  

Fe      - amorfn² a aktivn² ļ§st krystal. Fe (hydr)oxidŢ 

RRP - P v§zanĨ na krystalick® Fe (hydr)oxidy 

NRP - ļ§st org. P v§zan®ho s Fe 

Fe       - krystalick® (hydr)oxidy 

RRP - v§zanĨ na amorfn² Al (hydr)oxidy 

NRP -  organick® formy P  

Al     - amorfn² a aktivn² ļ§st krystal. (hydr)oxidŢ 

RRP - v§zanĨ na krystalick® Al (hydr)oxidy  

NRP - ļ§st org. P 

Al       - krystalick® Al (hydr)oxidy 

RRP - v§zanĨ v apatitech a na CaCO3 

NRP - ļ§st organick®ho P 

Fe      - kŚemiļitany + FeS a pyrit  

Al      - kŚemiļitany 



Metoda 2. ς Minipeeper - DET 

!ƴŀƭȇȊŀ ǇƽǊƻǾŞ ǾƻŘȅ 
 
- ¦ǾƻƭƶƻǾłƴƝ ς difuze, bioturbace 
- !ƪǘǳłƭƴƝ ǎǘŀǾ ς ǇǊƻǎǘǌŜŘƝΣ ǊŜŀƪŎŜ 

 
- 5ƛŦǳȊƴƝ ǊƻǾƴƻǾłƘŀς gel 92% H2O 

 
 
 
 
 

kǊȅŎƝ ǊłƳŜőŜƪ 

pƭŜȄƛ ŘŜǎǘƛőƪŀ 

ǇƻƭȅŀƪǊȅƭŀƳƛŘƻǾȇ ƎŜƭ 

mŜƳōǊłƴŀ лΣп ҡƳ 

9
 c

m
 



Metoda - Minipeeper 

!ƴŀƭȇȊŀ ǇƽǊƻǾŞ ǾƻŘȅ 

H2O 

0,1M 
HNO3 

24h 

24h 

O2 

VP, Fe, NO3
-, 

SO4
2-, ... 

VP, Fe, Al, ... 

gel 

24h 

H2O ς ǎƛƳǳƭŀŎŜ ǇǊƻƪȅǎƭƛőŜƴƝ ǇƽǊƻǾŞ ǾƻŘȅ- ǾȊƴƛƪ ǎǊŀȌŜƴƛƴ 



bŠƳőƛŎŜ Vranov Myslivny 

aŀǘŜǊƛłƭ ς ǇǌƝƪƭŀŘȅ ǳȌƛǘƝ ƳŜǘƻŘ  

1. {ŜŘƛƳŜƴǘ ǎ ǾŜƭƪȇƳ ǇƻǘŜƴŎƛłƭŜƳ ǳǾƻƭƶƻǾŀǘ t  
 (VN Vranov) 

нΦ wƛȊƛƪƻǾȇ ǎŜŘƛƳŜƴǘ ǎŜ ǎǘǌŜŘƴƝƳ ǇƻǘŜƴŎƛłƭŜƳ ǳǾƻƭƶƻǾŀǘ t  
 ό±b bŠƳőƛŎŜύ 

оΦ {ŜŘƛƳŜƴǘ ǎ ƴƝȊƪȇƳ ǇƻǘŜƴŎƛłƭŜƳ ǳǾƻƭƶƻǾŀǘ t  
 (VN Myslivny) 


