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Pi | ot nkonfigarace

A Kombinovanl pS2stup:
A L:nzVlI+DC
Al:podpora biologicklch procesT

A nzVI +DC:
A patent 304152 (viastnzk MEGRWYsgQ g Furefektivita NZVI

Vs

aplikaci
Pocetaplikaci

>>cenaY,-K¢

| >>cena0.5Y,-K¢é cena0.1Y,-Ké

Stejna reaktivita
2krat delsSi cas aktivity

(aspora 40%)
A nZVISTARDC( NANO | RON s.r.o.) optimalizova
(10 m?/g, 95% Fe®, cena 60 % nZVI STAR)



Pi | ot nkonfigarace

Avyuziti

Alde8l nn

bi ol ogimikyethi spiiz0 aleisdll ogen

nzZVvl S
>ztr §t a

bi ol ogi cky

aktivn?

povr

rpasavace mZVI1) t y m{( n i 4ef€kt n 2

-

C

nZVI+ Melasa (10 g/l

r 800

r 600

r 400

r 1000

r 200

o
o

-

fa)
BTCE [@cisl.2-DCE

[52]

<
[a) =

o
H ethan

[Ted
o

D18

o

=

la)
acetylen ethen

methan

products conc. (ug/l)

nZVl

40000

r 800

- 600

< 30000
=}

g
< 20000
o

10000

- 400

r 200

BTCE

0
[5o)

Bcis1.2-DCE acetylen

0
[a]

o

(=l

la)
ethen

H ethan

methan

products conc. (ug/l)

A z

pohl edu mi kaVOiDBCjgsamu sme[gati vn2 faktor:
mi kroor gM@®i smT (
Av 1. f8zi (nzZVI + DC) pos2len2 inhibil
>povrchov§8 mo detérgekteant e n Z VI
(zl epgen?2 migrace nZVI a kontakt:?v
i neg8douc2ch MO)
Av 2. f8zi (sptDCSB:bovEn2 nzVl

>>efektivniDj g?2

rTst

g8§dMQ@c2ch

deh



Lokalita Spolchemie
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SpolchemieM5C-uspof adani

-b8ze kolektoru 9 m p.t.
-kkol ekt orumis S§du 10
-PV:cca3mp.t.
-proudiDn?z2-68Wat 4,5

Kontaminace:
- TCE (55 %) 60-80ma/l 1 2-cis-DCE (40 %) 40-60 mg/l
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Spolchemie M5C-us pof adan

Spolchemie M5C
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Aplikace nZVI Direct-push sondy Tlakova injektaz
60 kg STAR DC, 1 kg detergentu DP-1]| DP-2| DP-3| DP-4|AW5-57[AW5-60[AW5-61
1 kg LiCl, 20 m? vody sm| 2 |17 |15 [15
6m| 0.8 | 0.8 | 0.6 | 0.6 3,3 3,3 2.3
7m| 05 | 05 | 03 |03




Spolchemie M5C - monitoring

ACel kem 8 monitor cavpmlci2kcehl rk2o)l (2 pSe
AAnal:fyzghem., z8kladn2 chemi smus, C
produkty dechlorace (AQ)
+ vzorky na real-time PCR (TUL)

A OdbRry po ucsheSm.enparf




Spolchemie M5C - fyz.chem. 21 .
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koncentrace [ug/I]

Chlorinated ethenes
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Spolchemie M5C
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Spolchemie M5C

Real-time PCR

- nZV1 + katoda >> pokles MO
- nZVI + anoda >> bez poklesu MO
- pouze DC >> bez poklesu MO
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Spolchemie M5C —real time PCR

A Ve vrtech s nzZVl v bl2zkosti katod p
>>nZVI(+DC) toxickl %l inek na MO

A VevrtuAW5-61 (s nZVI) v bl2zkosti nzZVIl n
>anodov® procesy pravdhDpodobn
toxicitu nZVI

A Ve vrtech bez nzZVIlI v bl2zkosti katod

>>V_re81l n®m _prTJtol n®m nyst ®&mu
samotn® DC inhibiln2 faktor pr

A Ve vrtech s nzZVI>>brmyhem 11 pndslzee MGV
pTvodn2 hodnoty a vidyWet ®mw,olwnyemgi tnad k:
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Ekonomi
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INANOHFER25S (byerstor iljwlé
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258

Poklesy CIU po 100 dnech

-r ZzZn® - odlroogi ¢ k ® omDBDr
STAR_DC |vc DCE TCE Ethen Ethen (ug/l) T ] mq/ ) 9 P y
AWS5-57 103% 44% 0% 2449 % 3870 -variabilita ClU (koncer
o
AWS5-58 175% 56% 31% 2034% | 10880 >%| i nnost hodnoethenma d
AWS5-60 284% 22% 3% 6 509 % 7420
25S vc DCE TCE Ethen Ethen (ug/l)
AWS5-61 68% 24% 3% 439 % 1010
AWS5-50 57% 25% 2% 1102 % 2710
AWS5-62 77% 39% 16% 291 % 425
AWS5-52 370% 130% 70% 1270% 4090
142% 37% 11% 2340% | 4721
AWS5.-53 185% 193% 202% 475 % 116
AWS5-54 103% 120% 179% 127 % 67
AWS5-56 32% 63% 66% 50 % 220
AWS5-57 588% 209% 177% 3926 % 6 400
AWS5-58 241% 132% 153% 1393% 4640
225% 125% 121% 1190% | 2606

Poklesy CIU po 100 dnech



Ekonomické porovn
Ar 2014 NANOFERR23S (byerstori gk
STAR_DC + DC |NANOFER 25S
Q materialu 60 kg 40 kg
Cena materialu 0.9X X
Cena technologie 0.2X+0.2X 0.2 X &
Cena celkem 1.3X 1.2 X \
Odstranény CIU (po 100 dnech) [1.8 Y Y R R
Doba aktivity 200 dni + 100 dni \ Direct push + DC
| Porovnani pr 0mé|r
\nér Ustu koncentjir
ve vSech vrtech
STARDC+DC:po 100 dnetd®xv¢Zee ojdak ranhDn|®
>dal g2chlodcaktgiakn2z -h BYE
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