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Laboratorni aplikace oxidacnich cCinidel
na vzorky podzemni vody s obsahem
chlorovanych uhlovodiku

Pavel Hrabak, Miroslav Cernik, Petr Kvapil
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VYMEZENI TEMATU V RAMCI ISCO

= Legislativa

= Hydrogeologie

= Technologie

= Bezpecnost aplikaci
» Relevance pro CR

- Uginnost v




= manganistan draselny
= peroxid vodiku

= peroxodisiran sodny
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CILOVE POLUTANTY
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= p.v.l: toluen, chlorované etheny, chlorbenzen

= p.v.ll: dichlorethan, trichlormethan, trichlorethan

= p.Vv.lll: tetrachlormethan, trichlortrifluorethan
(freon 113), chlorované etheny, trichlormethan

p.v.lV: benzen, ethylbenzen
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MAN GANISTAN DRASELNY
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rnax. ¥
vzorek polutant odstranéného
ciloé ho polutantu

toluen ok

I Cl-ethensy 100
chlothenzen 43
dic hbbrethan

IT iric hlormethan
iric hlorethan
teirac hlbbormethan 19

i iric hlormethan 10
C,CLF; 33
Cl-ethensy 1on

o henzen 35
ethylbenzen 100*

* za veniku aromatickych mem produkhl

N

ANO: chlorované etheny

NE: benzenové jadro, derivaty
methanu, ethanu

S VYHRADAMI: polyaromaty,
fenoly, TEX - MEZIPRODUKTY
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FENTONOVO CINIDLO

Fentonovo ¢inidlo vs vzorek I. Fentonovo ¢inidlo vs vzorek Il
60 000 > 1000000

= I 2 1,2-
=) 50000 { toluen = 100000
2 o

b 40000 - § 10000 1 ___ . trichlormethan
s 30 000 £ 1000 - -

[=

8 20000 ~ § 100 1,1,2-

S chlorbenzen Lo trichlorethan
e 10000 - - 10

TCE S
0 - ; 1 ; ; ; ; ; ; ; . . .
0 2 7 0 2 4 6 8 10 12 14 16 18 20
koncentrace peroxidu (g/l) koncentrace peroxidu (g/l)
Fentonovo ¢inidlo vs vzorek Il Fentonovo ¢inidlo vs vzorek IV

= 5000 - 1000000 -

2 2 benzen

) 4000 4 CCla o 100000 -

2 8 10000 -

% 3000 | C;CkIFs (L. 1000 -

o =) 100 {-ethylbenze

£ 2000 | CHCls S T

2 ToE \ s 14

5 PCE > 0.1

X 0 T T T 1 L 0,01 ; ;

0 100 1000 10000 0 1 4 23
koncentrace peroxidu (mg/l) koncentrace peroxidu (g/l)

\
\\

http:/[centrum=sanace.tul.cz




max. ¥ odstranéneho

vzorek pohitant cilového politanta
tohen o

I iClethemy S L N
{ehlothenzen § 100
dichlorethan  f wo ]

I iichlormethan | 6@
trichlorethan : 96
tetrachlormethan | 20

gy fwichlormethan | 8
L - T
{Cl-etheny : 100

pr bemmen i 100
iethylbenzen 100

ANO: vSe, s vyhradami u
chlorovanych methan

meziprodukty — nezjistény
stripovani — jednotky %
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PEROXODISIRAN
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Persulfat neaktivovany vs vzorek Il
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log koncentrace CIU (ug/l)

Persulfat aktivovany (40 st. C) vs vzorek Il
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PEROXODISIRAN

. odstranéno
vzorek pobitant (%% = wirchosd
koncentrace)
_________ tobeen ) 100 ]
. o Chetheny ) 100
chlorhenzen 100*+*
i Gwehlorethan | oo ]
o tichlormethan | ook ]
trchlorethan 100#*
itetrachlormethan| 100°* ]
trichlormethan 90**
IiT etk ittt il
IO rcx L IO OO o ]
Cl-etheny 100
o e bemzen | 109
ethylbenzen 100

*  netestovano, 0daje pochize)i = odborme hteratury
** meziproduloen odbouravani je chlormethan

l.cz

ANO: vsSe

meziprodukt — chlormethan, jeho
degradibilita peroxodisiranem bude
dale testovana laboratorné

in situ experiment s omezenym
mnozstvim peroxodisiranu oveéri
tvorbu chlormethanu primo na
lokalite
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: na chlorované etheny je optimalni manganistan
(pokud dostatecné neucinkuji reduktivni
technologie)

g Fentonovo cinidlo nemusi u€inkovat na chlorované
methany (jinak odstrani témér veskerou organiku)

: stripovani Fentonovym cinidlem max. 13 %

g persulfat rovnéz odstrani veskerou organiku,
nejasna je ale jeho schopnost vytvaret a odbouravat
chlormethan

i
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SMERY DALSIHO VYZKUMU

= chlormethan, (methan?)

= environmentalni (TK) a bezpecnostni
aspekty ISCO

=  peroxodisiran
o tvorba metodik laboratornich testu
= analyza dat z databaze SEKM
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WSKYT CIU A MONOAROMATU V CR

3. ENVIRONMENTAL IMPACTS |

See section 3 of Guidelines for an explanation to the questons.

Can you ass ess the main contaminant categories affecting soil and those affecting groundwater?

Main contaminant categories

Contribution to local contamination -

s olid matrix (soil, sludge, sediment)

[%]

Contribution to local contamination -
liquid matrix {ground- s urfacewater,
leachate) [%]

.
Chiotinated Hydrocarbons {CHC) 7B (15,14 )
Minersl oil 57 91 T
Polseychic Aromatic Hydrocarbons {PAH) 571 4 22
Heavy metals 702 10,38
Phenals 053 0G5
Ciranides 044 P
Aromatic Hydrocarbons [ BTEX) 173 (491 )
Othera(ie. FOPs) 5 a6 =1
Total 1139 {100%5) 1160 {100%)

N
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Zdroj: data MZP, OES, RNDr. J. Gruntorad




