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Introduction 
Polychlorinated dibenzo-p-dioxin (PCDDs) and polychlorinaled dibenzofurans (PCDFs) 

are recognized as toxic pollulanls and persists in an environmeni. These compounds are 
unintentionally formed in the process of producing chlorine-containing herbicides, and in other 
industrial processes such as bleaching of paper pulp, combusfion of domestic and industrial waste 
etc. These kinds of contaminants have been found in many environmental matrices such as air, soil 
and planl [2, 5]. There are more and more reports on capacity of microorganisms that are capable 
of degrading PCDDs, PCDFs and PCBs. Particularly, native microorganisms existing long time in 
heavy contaminated sites by loxic pollulanls are considered promising candidates for detoxination 
of these contaminants. Studies on degradation and in situ bioremediation to clean up PCDDs and 
PCDFs by the use of microbial communities and purified cultures as Phanerochaete sordida YK-
624, Phanerochaete chiysosporium and Sphingomonas sp. RWI. etc. show that examined 
microorganisms could degrade these toxic chemicals in differeni rale [1,2, 6,7]. 

In some areas of South Vielnam orange/ dioxin contamination with different levels have 
been detected. In order to find out the suitable method for cleaning up dioxin and other pollutants 
in such kind of soil, bioremediafion freatments were carried out in laboralory condilions. In this 
report we demonstrate our premelinary resulls that obtained after 6-9 month irealment. 

Materials and methods 
5-kg orange/dioxin conlaminated soils collected from polluted sites were used for each 

treatment. pH in starting poinl ranging from 3-5. Microbial enumeration of differeni groups of 
microorganisms before and during treatment had been evaluated. For in situ bioremediation 
trealmeni we used producis that provide nutrients, substrates, microelements, and some additives 
for microbial communily that involves in the process of detoxination. 

Residual concentration of dioxin and ils congeners detecled and determined by GC/MS 
following the three slep procedure: 

- Soxhlet extraction: 
20 pl of lOOpg/pl 2378- "C - TCDD, lOOpg/pl 2378-'^C -TCDF lOOpg/pl 12378-'^C -

PCDD, 200pl/ml 123789-"C - HCDD, 200pg/pl 1234678-'^C-HpCDD, 300pg/pl '^C-OCDD were 
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added lo each sample as a surtOgale slandard. 20 gram of soil sample in the soxhlel thimble was 
placed in the soxhlel apparatus. Add an aliquol ofthe surtogale standard solutions to the sample in 
the so.xhlet thimble. Heat the sample under reflux for 24 hours using 80:20 toluene: acetone 
(300ml) as the solvent. Extracts were reduced in volume on a rotary evaporator lo approximately 5 
ml. Extracts were transferted into a series of clean-up columns. 

- Clean up: 
Method of preparation of chromaiography columns as well as clean up procedures was 

performed in accordance wilh [3,4]. The volume of lasl clean up procedure was reduced lo 15 pl 
with a stream of purified nitrogen. The e.xtracts were stored al 4"C unlil analysis. 

- Quantitative analysis: 
All quantitative analyses were performed on a Hewlett Packard GC/MSD system using a 

60 m X 0.25 mm x O.IO um cross-linked BD-5 capillary column wilh an injection port temperalure 
of 270"C and the transfer line into the 5972 Mass Selective sel at 280°C. The column lemperature 
was maintained al 90°C for 1 min followed by a 15°C/min ramp lo 150°C and a further 5°C lo 
280^0 for 25 min. The MSD was used in the selected ion monitoring SIM mode with the m/z 
values determined by the molecular ions of Dioxins and Furans and internal slandard used in the 
particular run. 

Result and Discussion 
Several microbial enumerations were detected. Number of microorganisms 10-10000 

limes increased during the treatment [Tab. I ]. Microbes were nol diverse. 

Bioremediation 
treatment 

Before treatment 
Treatment -DN3 
Treatment -DN5 

Tab. 1: Number of Representative Microbial Groups 
Helerotroph 

bacteria 
(MPN/g) 
1.9x10-' 
1.1x10' 
4.6x10" 

Filamentous 
ftmgi (CFU/g) 

10̂  
10̂  
10̂  

Sulfale-reducing 
bacteria 

(MPN/g) 
4.3 X 10' 
7.5x10' 
1.1x10' 

Nifrale-reducing 
bacteria (MPN/g) 

4.3x10' 
4.6 X 10' 
2.1 X 10* 

After 6-9 months freated, 3 from 10 experimenls were harvested for chemical analysis. 
The preliminary resulls obtained by GC/MS demonstrate that more than 40 % dioxin and ils 
congeners were removed from the soil which indicate that the nafive microbes in the contaminaled 
sites have potential in situ bioremediation for cleaning up dioxin and other toxic congeners. 
Microorganisms play an important role in biodegradation of such loxic chemicals that are 
persistent for a long time in the soil of Vietnam. These findings also show that the products 
produced in NCST have been successfully used especially for this bioremediation treatment to 
stimulate in situ biodegradation process, ll may give us a real possibility in detoxination dioxin of 
contaminated soil in different levels. 

Acknowledgments 
This work was granled by Scientific Research Programme on Orange/Dioxin used by US 

Army in Vietnam war from Nalional Steering Committee 33 and Ministry of Science, 
Technology and Environmeni of Vielnam. 

ORGANOIL\LOGEN COMPOUNDS 
Vol. 54 (2001) 260 



i 

REMEDIATION-POSTER 

References 

1. Halden U. Rolf, Halden G. Barbara, Dwyer Daryl. (1999) Appl Environ Microbiol. 65, 2246-
2249 

2. 20"" Intemational Symposium on Halogenated Environmental Organic Pollutant & POPs, 
2000. V: 45, Environmenlal Fale and Transport; Remediation. 

3. Inlemal Quality Assurance Requirements for the Analysis of Dioxins in Environmental 
Samples (1992), Report EPSl/RM/23. Environmental protection publications. Conservation 
and Proleclion, Environment Canada, Ottawa, Ontario, KIA 0H3, Canada 

4. Lamparski L.L., Nelrick T.J. (1980) Anal Chem. 52, 2045-2054 
5. Safes. (1990) Crit Rev Toxicol. 21,51-88. 
6. Takada S., Nakamura Mm, Matsueda T., Kondo R. and Sakai K. (1996) Appl Environ 

Microbiol. 62, 4323-4328. 
7. Wilkes H., Wittich R. M, Timis K.N., Fortnagel P., and Francke W. (1996) Appl Environ 

Microbiol. 62, 367-371. 

ORGANOHALOGEN COMPOUNDS 
Vol. 54 (2001) 261 


