


#2(3+2( 4

0
% & Yo

ot 1 " SN Y I VI VIRV,
PCE TCE

% & % & % cis-DCE Ve

& & & & e

Expanded View of Residual NAPL
Trapped in Pores Between Soil &

Sediment Particles
GROUND

SURFACE

/ 0O 1

[$)

Chiorinated
T PCE alen
-"ﬁ-___,-i‘

deklorindldk

Storage Tank

= 4 HC

DNAPL
{Bulk Fluid) 2

Dissaived v, ‘\-?—""'"—-—-___

Chiorinated Biodegradation

Solvents

C0,  metanogenek metan

#

<— Dispersion & Dilution— .
P T | T

Solvent Solubies Piume acetat CO,

| \ﬁ '
LOWER :
AQU[I FER




&/ & % ; "
% : II< 111 1 ;




| VIZZARORETEG
FIGYELD KUT FIGYELG KUT
(falydsirdnmyal ADAGOLO KUT (felydsirdnmyal
ellentétes) megeqyezd)




"665

S
oL CT oL kel

Tirnsarmuay s b
[T

,ﬁqt‘.&

PCP reakad

T .
——

sgwil primer
fluoreszcenson jalalt

dp
eyl
789:4
.
1 gonctiloal
- analizator
restrilecids — + o
cImGs=tés !
m m

1.) Dematuration

B Fh SN ENEs O BE R OROR U DRUNE MU OPD CURE R EW R

L) Amnealing

I_lnmlusﬂlu:rma:"!mi!rﬂ nlE EmslNE

L) Skngle Mugleotide Extensisn

M Tl 0 R R M R

o 7 ol

41 Dhematuration it

o e T Tl (W

&

(0 Wl NS SNl SEEW |

w b

s 1 B

g

% &5 0

o i i

Lo BT




J18/2 in situ
300000 -
250000 -
200000 -
8
150000
100000 +
50000
0 - [ | |
2006 dee 2007 maj 2007 jil 2007 aug 2007 2007 okt 2007 nev 2007 dec
t2ept
mintdk/mintavéreli iddpontok
J37/2 in situ
45000 - -
40000 - e _
N TCE
1 [ eie- BEE
35000 pr——t
—k— matan
30000 | e
~ 25000 - M T
z
20000 +
15000 -
10000 -
5000 —
.,-r"-‘ -
0 1 = |

2007 maj 2007 jun 2007 jul 2007 aug 2007 2007 okt 2007 mov

srept
mintdk/mintavételi iddpontak

# 18-2
= =i archagan ABDS0IE3
188
=l va' u, archaaon AJS83305
| — Tharmocotous siouli
T m — Pymococcus woasal
" = Thermooooous produndus
- 181
=| L, crenarchasoto AMBE3G04
L u. archason EFEXAGH
Caldisphaera lagunensis
; [~ Meeropyrum camini
= - |_|r5'|:uﬂt-ur|u hydrogenophila
u - Thermodiscus maritimus
par - Methanalobus findarive
Methanomebylovarans bolkandica -
| 10-6 TN
1 u. murgarchanate AMTTI16
- E—
u, auryarchasois AMTTRIT
I
wot— . archaeon G337 102
- Thermogymnomonas acldicola
*| |— Mathanobresibsoter thauor
T anl — Methanosphoora stadbmanas
" — Mgthanohacterium bryantii
T 10=1
i b w. archapon EFO14524
| — 3748
ml — . archoeon EFO14558
a 18-5
w, archason EFd44685
375
u, siryarchassis AYBII004
n — i, archaaon AYSI1TIE
=1 — 10T

J

—
=

>_ ( * KA

o, archason DO310454

nm

& =1

& (> &
&& @#

I*> (#  ?2<*

——)
A&'!




)+ : + 27T# &
L( I B
"+ & , + 1#>
#@ + #* *>
+C & D# ; B*> ! @
HH# #1(
&I & %
/ %

>9*

J

} B 3URWHREDFWH!L
4 3URWHREDFWH!L

a SURWHREDFWHL
SFWLQREDFWHUL .

#




R ataba S LS

kifolyd + +

hpEE/AE9-3.7 lactate, WC + +

mikrokozmosz bE0Aa09-2.6) lactate, t-DCE + +

5261-5.2 lactate, WC + +

3051-5.2 lactate, WC + +

L. |L=0s1.3 lactate, VT + +

dehalogénezd ™ =n- 5 “orate e + +
kultira

3051-2.2.1 | Hz, acetate, PCE + +

el

& *<
10—
e
1§
.

) A

&1 & % l

<
0

T




¥+ # ; 7)345; >

!

)3 45




& = BLM

E5)

! #* *>’

& = K'(- BLM K '(-



# B #@( &! &
!!*>(# * H#it <*( !
# & (> ! # @ && @ # &&
C#
# # # & > >l ## e
( # #> (' # & & & +
+
# & # # # #1
#> #
@ @ o D )345 7 #! I(
@'!& ( ; (
> L ( # #
% # + ( B & #
% < ! <E # *# # B
1H) "3) + #
% & > # ES) ! D

+'>)|-|"$# -7 $(.(+P-,G(6




& >

71

GQ
.

&






) 8 @8 ), @<# '@ 8#+ @ /&8 *@ , > @< (@<!

* * @ ‘' H, E* * (- /5& 111 %

*x o @9% E ! JE! ' -'"H G7FK

6L M $+ '@ / 5:< @% 9 @ ,> @ ) N @ $

3 (@ * 3# @) " * 12 28 XL, M+ +

* & o B N T @ ( * !
'L @95) * & 5 D #C! &B

o> @ * 3# @% 3 (@6L M $+!@ 12 2

8*( L ! o + "( * k| . [ | * |(

L7 1 & 7 # C &






> @) 8 @/& 8 *@"> E >#@<# 1@ 8## @

"H, <*(* X /5 & ! ! R
< +(2 ) + *& @ (@2 @17 o#& H
oy
S# >(@ < (@ ;> @/ &8 *@ 8## @ @) 8
'K’ *& * +** | | *( ’ +
(*1& ! 1-($ / + (2 Y* o+ & @
E!': @2 @17 R K"

P @ , > @< (@/&8 *@ 8## @
8 'K, 4# ! + * * ! 2 1-( $
/ + (2 )* + *& @E!; @2 @17 R K"
S @ P @< (@ 8# @) 8 !
*& |/ + 7 & ! / 5* ! 2 E<65/0
1@ E* 6 * I b* D /I /( 4 @ 1-D1 R @ T;;

@)

@



