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Abstract The domestic and industrial wastes from

approximately 8 million residents are discharged to the

Rio-Bogotá river. This study demonstrates the reductive

dehalogenation of 2,4,6-trichlorophenol by Rio-Bogotá

sediments and that the addition of an external carbon

source can stimulate the process in microcosms.
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Rio-Bogotá which starts as a pristine lake at the ‘‘Páramo

de Guacheneque’’, 3,300 m above sea level, becomes a

sewage canal from the wastes discharged by Bogotá and

neighboring towns. This includes industrial wastewater

from chemical, pharmaceutical, tannery, and textile

factories. As a result of the contamination, the oxygen

concentration in the water is close to zero and most of the

aquatic life of the river has been lost. Moreover, the water

of Rio Bogotá is used for irrigation and its contamination

by toxic compounds is of public health concern.

Rı́o-Bogotá drains into Rio Magdalena, which crosses a

large part of Colombia until it ends in the Caribbean Sea.

As a result, this contamination imposes a health risk to a

large population.

The objective of this study was to determine if the

sediment from Rio-Bogotá has the potential for reductive

dehalogenation of 2,4,6-trichlorophenol (TCP) as a model of

haloorganic compounds. These chemicals constitute a

problematic contaminant group due to their wide use, high

persistence and high toxicity (Smidt and de Vos 2004). Hal-

ogenated compounds are hydrophobic and would concentrate

in sediments which are anaerobic. Under these conditions,

halogenated compounds are primarily degraded via a reduc-

tive dehalogenation pathway (Smidt and de Vos 2004).

Water and sediment samples were collected from

Rio-Bogotá at three points in its intermediate part within a

distance of 51 km: S1 was near the wastewater treatment

plant ‘‘El Salitre’’, Km 161 of Rı́o-Bogotá, after the river

joins with Rio Chicu; S2 was in the vicinity of ‘‘calle 13’’,

a few kilometers after the river joins with Rio Fucha; S3

was in Alicachin, Km 212 of Rı́o-Bogotá, few kilometers

after the river joins with Rio Tunjuelito and before the

Tequendama falls. Selected chemical parameters of the

water and sediment from S3 were measured according to

standard methods (American Public Health Association)

and are presented at Table 1.

Dehalogenation activity experiments were carried out in

triplicate, under strictly anaerobic conditions, in 60 ml

serum bottles. TCP and its dechlorinated products were

extracted as described by Arbeli and Ronen (2003).

Recovery of TCP was 78.6% ± 12.2 (n = 10). TCP and

metabolites were measured by HPLC (Waters 2410).

Compounds were separated with an RP18 column (5 lm,

LichroCART Merck) and a mobile phase which consisted

of 75% methanol 24.75% water and 0.25% acetic acid at a

flow rate of 1 ml/min and detected with a u.v. detector

(Waters 486) at 290 nm.

The first experiment was designed to evaluate the

potential for dechlorination in the sediments. About 4 g of
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sediment were inoculated in 20 ml mineral medium

according to Grotenhuis et al. (1991), supplemented with

pyruvate (20 mM) and yeast extract (0.1 g/L) as carbon

source and TCP (253 lM) as a putative electron acceptor,

and incubated at 30 �C. Dehalogenation activity was

observed in all three sample points (Fig. 1). 2,4-dichlor-

ophenol and 4-chlorophenol were the main dehalogenation

products but 2,6-dichlorophenol and 2-chlorophenol were

also detected (data not presented). After 8 days, the con-

centration of TCP was close to zero in all three sediment

samples. The similarity between the dehalogenation rates

in the three sediment samples is interesting since they were

taken from three different locations within a distance of

51 Km.

A microcosm experiment simulating in situ conditions

was conducted in order to evaluate intrinsic reductive

dehalogenation (non-amended microcosms) and to check

the possibility of stimulating dehalogenation by the

addition of glucose. Microcosms contained 15 g of sedi-

ment, 15 ml of water sample (both from S3), 253 lM

TCP (TCP was first added to 1 g sterile sand and meth-

anol was evaporated) and 1 g of glucose when mentioned

(added at day 1). Microcosms were incubated at 20 �C

which is close to the daily average temperature in Bogotá

(ca 18 �C). No dehalogenation was detected in the non-

amended microcosms after 150 days, while glucose

addition seemed to stimulate dehalogenation (Fig. 2).

Dechlorination of TCP in microcosms incubated at 20 �C

(Fig. 2) was much slower than in sediments inoculated in

medium and incubated at 30 �C (Fig. 1). This discrepancy

could be explained by the higher incubation temperature

and higher bioavailability of TCP but might also indicate

another limiting factor in the microcosms. Identifica-

tion of this additional limiting factor merits further

investigation.

This report affirms that reductive dehalogenating bacteria

exist in the sediments of Rı́o-Bogotá, and the similar

dechlorination rate at three different locations with a distance

of 51 Km suggest that they are ubiquitous. Yet under field

conditions, dehalogenation can be rather slow. Under these

conditions, the addition of an external carbon source could

accelerate dehalogenation and thus recuperation process.
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