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Thin-section electron micrographs showing
coccoid and elongated cells
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33 Chloorvretes opijieiten

Door: poly-lactaat als slurry aan de vervuilde grond toe te
voegen!!!

Volgens het Chemisch Weekblad artikel zouden na jaren
Inwerking door bacterién op poly-lactaat eerst waterstof
vrij komen en daarna lactaat, waarmee Dehalococcoides
de chloorverbindingen af zou breken.

Lactaat, waterstof, de tijd en Dehalococcoides zouden dan
de vervuilde bodems selectief schoon maken was de
boodschap.



33 Chloorviretesoopjiehten

Deze aanpak was al jaren bekend en werkte niet naar
behoren. In principe bracht het Chemisch Weekblad
met dit artikel geen nieuws.

Theo Lalleman meldde dat ik met iets revolutionairs zou
komen.

Aan mij de plicht om Theo gelijk te laten geven.

Trouwens Theo heeft altijd gelijk, tot hij ongelijk heeft



Chloorviretesoopjiehten

PTS staat voor PER en TRI Saneringen.

Een milieu-firma in Coevorden die binnenkort ook
met mijn methode in Nederland aan de slag zal gaan.

Mijn naam is dr G.J.J. Beukeveld,

0.a. uitvinder en staatshouder.
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& Onidhiveen mebduteténien?

Anaerobic microbial reductive dechlorination

PCE TCE DCE VC ETH
c1\ /cn Cl\ /CI CI\ /CI CI\ /H H\ /H
2e +H" 2e +H" 2e +H" 2e " +H"
C i 8 C=—C v . e = B=
A &S R 7 N R / R, o

Cl o o n H ci H H CIr H H CcI H H
2 g "7 'ee" " 'ese
< < <K<
Dehalobacter, Dehalospirillum, Dehalococcoides

Desulfitobacterium, Desulfomonile,

Desulfuromonas, Enterobacter ,
Specles.

D. ethenogenes 195
BAV1

FL2

VS

CcCBDB1

He et al.. Nature. 2003



(T] Onidhiveenddooriclecbtutertie te
) veritpeetielen

Dosulferomonds eo. Strain BRS1 |

INS AV ONICrRr VNSO
st 51 A BAST

VONORS BT T0

Dbl o0n 000N
s Avankie

Eihene



33 Anaéralbe Bisstimidtitie

Anaerobic Bioaugmentation

* Dehalococcoides sp. (DHC) are
microorganisms capable of
completely dechlorinating PCE
and TCE to the innocuous
product ethene via
halorespiration

* Notably, DCE and VC

* DHC are naturally-occurring,
non-pathogenic
microorganisms.

* Naturally occurring, non-
pathogenic bacterium

&8 . BKX 167n 8233

Biostimulatie omstandigheden aanpassen zodat bacteriegroei ontstaa
Bioaugmentatie bacterién toevoegen zodat extra omzetting ontstaat

Bioremediatie biosysteem herstellen, verbeteren
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Dehalococcoides athenogenss 195, complete genome., — 0..1462720

51 RNAs=
Location Scrand Length FPID Cane Synonym Code CoE Froduct
47712, . 5086867 + 29489 E722387E - DET Del3s - - 235 ribosomal RNA
507&87..5088% - izs E7223578 - DET Deis - - 55 rikoscmal RMA
57782 ..57T7E57 = Te S57223978 - DET_tRNA-Ala-1 - - Ala tRNA
149037..1493112 + TE 572234978 - DET cRNA-Val-1 - - Val =RMA
308962, .,.308038 - TE EFZ2Z3978 - DET_tRNA-Ala-2 - - Rla TRNA
342947, .343207 + 281 57223878 — DET DernpBl — — 2RMNL
364658.,.364762 = 7= ET223878 - DET_tRNA-Th=-1 - - Inr TRMA
398447, . .388522 - T6 ST223978 - DZT tRNA-Met-=1 - - Met CRNA
B32T280..5327379 - =In} 57223978 - D’T TRIA=Sexr=1 - - Ser TRMNAR
686312, .6866401 - 20 STZEZ33278 - DET tRNA-Sex-2 = - Ser TRNA
666436, ..66868525 - S0 57223578 — DET tRNA-Ser—-3 - - Ser T©RHNA
§65207..668278 = TZ2 STF223878 - DZT_=RNA-Azg-1 - - ARrzg TRINA
8743585, .68749449472 + 78 ST223878 - DET tRMNA-Pro-1 - - Fro cRNA
TE38%,.876483 - 75 ET2235578 - DET TRNA-Giy-1 - - Ely oRMA
g7 7016, .. 677020 + 75 S72238978 - DET_tRNA-Met-2Z - - Met tRNA
BES105. . 6ES1EY - 77 E7223487¢8 - DET cRNA-Drg-2 - - Az mRMA
G2EE6L, . 628745 - 25 S5ST7223978 - DT _tRNA-Leu-1 - - ey TRINA
TO1192. .TO12E68E + 77 57223978 - ET_ tRNA-FPro-2 — = Pro cRMA
TE20EEE. ,TEO0TEL = TE EF2Z23978 - DEZT_tRMNA-Fhe-1 - - Prne =RMNA
Ta40836. . T40222 + a7 57223978 — DET_tRNA-Leu-2 — - Leu tRMNA
Feoesz, 741025 = T4 ETZ223978 - D=‘ TRNA=-GIn=1 = - Zln TRMNA
TE2l03g..T41110 - 75 STZ2233878 - DET tRNA=-Asn-=1 - - Ren CRINA
T45011..T4EQES - 73 57223578 - DET tRNAR-Lys-1 - - Lya tRMNA
TE19866..,.752040 = 73 STFZ2Z3978 - DZT_nRNA-GLy-2 - - Ely TRNA
B32857..832582% — 73 ST2235878 - DET tRNA-Ly=s—-2 — — Lya cRNA
ETTELZ ., ETTTLT - TE ET223878 - DZT_=RNA-ARzg-3 - - ARrg TRMNA
277734, .8T7TE08 - Te STZ22358978 - DET tRNA-His-1 - - Hi RIIA
913341, .9213418 - TE 72234878 - DET cRMNA-Thz-2 - - Th» ThRNA
213479, .213562 - g« ST72233978 - EET LENA-Tyz-1 - - Tyz tRINA
913603..913675 - 73 ET72235878 - L tRHErTh“—S - - Th» cRMNA
925040, .,828118 - 77 S7223987% - DET TRMNA-Ile-1 - - Ile =RMNA
92843239, .9329873 — 1435 57223878 — LL_DE165 — - 165 rikbosomal RMA

920500..230876 - 77 S7228978 - ZT_TRNA-GIu-1 - - Flu TRNA
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| OXIDATIVE PHOSPHORVLATION |

Complex I Complex II Complex III Complex IV Complex ¥

A& TP synthase

NaDH dehydrogenase {Escherichia coli)

Inte rmembrane {The xrmus themophilus)
space oD
=TITT,

Fumarate reductase
(E.coli

1
%0z  2zH* Hz0

Cytochrome ¢ oxidase
Cytochrome bel complex {bovine)
{bovine )

Domain
{Perxiphe ral ann)

o O
NaD+ HY

NADH dehydrogenase
E [ ND1 [ ND2 | ND3 | ND4 [ NDaL | NDSs | NDs |

E [ Ndvsfsl [ Ndufsz [ Ndufs3 [ Ndufsd [ NdufsS | Ndufss | Ndufs? | Ndufss [ Ndufwl | Ndufv2 | Ndufvs]

Bia [ Nuoa [ NuoB | NuoC | NuoD [ NuoE | NuwoF | NuoG [ NuoH [ Nuel | NuoJ | NuwoK [ NuoL [ NuoM [ NuoN |

B/E [ Nah¢ | NdnK [ NahJ | NdhH | Ndha | Ndh | NAhG | NdhE | NARF | NAhD | NdhB | NdhL | NAhM | NdhN | HoxE | HoxF | HoxU |

Succinate dehsdrogenase ! Fumarate reductass

E [ sDHC | sDHD | sDHa [ SDHEB |

Bia| sdnc | sanD | sdana | sdnb |
Frd& | FrdB | FrdC | FrdD |

Cytochrome ¢ reductase
E/Bia| I8P | Cytb [ Cytel |
E | €OR1 | QCRZ [ QCR6 | QCR7 | QCRS | QCR2 [ QCRI0|

Cytochrome ¢ oxidase EIBIA
E [coxio] [coxs [ coxi | coxz | COX4 [COXSa|COXSE | COXeA| COXEE | COXEC [ COX74] COXTE [ COX?C| COXB
Bia[ CyoE [ CyoD | CyoC [ CyoB [ Ciyoa
CoxD CoxC Coxs CoxB
QoxD QoxC QoxB Qoxé

Cytochrome ¢ oxidase, cbb3-type Cytochrome bd complex
B[ 1 [ u [ v [ mm ] Bia[ Cyaa | Coub |

00190 52906
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| PURINE METABOLISM |

Pentose phosphate pathvay ¢ ————————— - Glutamate metabolism

| L-Glotamine

o ) 1-(5"Phosphoribosyl)- 1-{5-Phosphoribosyl)-
Ribose-SP 0 RN AR N-formylglycinamide FCAM S-aminoimidezole (AIR)
D-Ribose-1P Q—] 5427 |—O— 2.76.1 —\-|2,4A2.14 —e3d.13—=0— 2122 ————
L 1&1 SP-Ribosyl-4-
6347 (N-succinocarboxamide)-
e pre i -S-aminoimidazole dIDP AITP dIMP
ADPribose O LR hemhorho Y & ow{z746 | wo—{361.19} =0

O
5P-Ribosyl-4-carboxy-S-aminoimidazole
O 5-Amino-4-imidazolecarboxamide

imidszole carboxamide

?;ﬁég%lgﬂhﬁi}))hosﬂmﬂsim O—pstop~ |\ == Histidine metabolism
S-Benzoylphosphoadenosine I ITP{extrace llular, i
{mitochondria) A ADP(extrace Iulex) Giseolirs O hosphate
T ~ O GTP{extracellular)
Ademm?' 2778 T l0 Cossial 4322 }ﬁe%‘:?.ﬁ 6344 36.1.19 3.1.417
" Q.1 trix) i IDE, 2746 PPCPP (36.1.11| BPRGPP
te traphosphate ma succinate Ft—| 2.7.4. ] 6.1,
3'5tcyrlic AMP 3641 [36.13 ATP(extracellular) 2'3cyclic AMPO Ot s — O P B 35
% Oxidative 14, {1717} -
phosphorylation 1) o) ;5=But};'.?l£hp?hoinosme 2746
Mitoc! 13,
2746 XMP 6341 27140
6 27140 i 3615

2746
27.1.40 4
27411

| 2746
27.1.40

I 6352
135
[27.48][36.119] [3151]

/
2421 (24215 / 3135

Folate biosynthe sis

3

3228 AGMP O TR PO Deoxyguanosing
2.2 7111
(‘/ 11732 — S 2421

Guanine 2424

j 1.17.14

Urate-3-
rbonucleoside O

2'3- Glyrine, serine and
3-GMP cyclic GMP threoning metabolism

o
0 353.- | ™0—4.1.1- |- ™0 3548 | »0—{352.- | m0—{ 2124 b

CO2 047—{ 2722 |—04y—1{ 2135

Carbamo;
phosphate

O NHz S-Ureido-d-imidazole S-&MN0- Amingimidazole  Imidezolons  Formiming- Glyvine
Glyoxalate Allantoate (8)-allantoin cafboxylate dimizole 2 alyvine 2
carboxylate

ADPPPA Adenylylsulfate

ATP O#—|36.1.17} 504277530+ 2.7.7.4 |-O sulfate

O S-Hydroxyirourate

Ureidoglyelne oy panoin O

S-Hydroxy-2-oxo-

O 4-ureido-2 S-dihydro-
1H-imidazole-
S-carboxylate

3“-Phosphoadenylyl- 3-Phospho-

spontaneous sulfate adenylate

00230 216105







