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ILLEGAL DUMPING OF PHENOL- AND
TPH-CONTAMINATED WASTEWATER
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WITH AERATION, ON A
CAN EFFECTIVELY

PHENOL

e Two-Phase Behavior CO, or Volatile Fatty Acid (VFA) ~ pob
A CO, or Volatile Fatty Acid (VFA)
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* Using aeration alone, it will take 235 ) {éﬂi’j-ﬂ(ﬂ 1 s}\j‘ o
days to degrade phenol NN oo
* With vetiver plantlet (57% plant

coverage), it takes 31 days

Further Cataldic Oxidation by
Peroxidase and H,0, to
promote Regioselective Polymerization

Self-Polymerization
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Two-Phase Behavior

2 times faster in Phase | if with biofilm
and well-developed rhizosphere

5 to 10 times faster in Phase Il if if
with biofilm and well-developed
rhizosphere

With vetiver +biofilm (57% plant
coverage), it takes 7.8 days in
comparison to 31 days without biofilm
and 235 days without vetiver.
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TPH CONTAMINATED WATER AND
: FIELD-SCALED TREATMENT




FROM LAB TO LIFE WITH




SUCCESSFUL FIELD-SCALED APPLICATION OF
| WATER TREATMENT ALL BY COMMUNITY




NATURAL ATTENUATION: TPH DEGRADATION IN
WATER WITHOUT VETIVER
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PHYTOREMEDIATION: TPH DEGRADATION IN
WATER WITH VETIVER
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FIELD-SCALED APPLICATION FOR SEDIMENT
TREATMENT ALL BY cOmM
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NATURAL ATTENUATION: TPH DEGRADATION IN
SEDIMENT WITHOUT VETIVER
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TPH Concentration in Sediment (mg/kg)

PHYTOREMEDIATION: TPH DEGRADATION IN
SEDIMENT WITH VETIVER
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MICROBIAL DIVERSITY IN SEDIMENT

PCR-DGGE: universal primers 5'-CCT ACG GGA GGC
AGC AG-3' and 5-ATT ACC GCG GCT GCT GG-3'

7 B (S19)Planococcus plakortidis

8 B (S17)Uncultured gamma
proteobacterium

7 B (S16)Uncultured Burkholderiales

bacteri

(=)

H(S13)Duganella sp.

un

m ($12)Uncultured Ralstonia sp.
B (S10)Bacterium GSM 168

(S8)Acidithiobacillus ferridurans

Number of microbial strain (strains)

H (S6)Alicyclobacillus ferripilum

B (SH)Acidithiobacillus ferrooxidans

11 days 14 days 22 days 36 days 50 days

Sediment pond



MICROBIAL DIVERSITY ON VETIVER ROOT
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CONCLUSION

Natural attenuation alone cannot degrade TPH in contaminated water and soil to
the cleanup level in the tfreatment period.

Vetiver speeded up TPH degradation to comply with the cleanup levels in both
contaminated water and soil.
28 days for water.

76 days for soil.

Presumably, H,O, and POD together with rhizomicrobes enhanced TPH
degradation.

Phytoremediation using Vetiver is easy and can be implemented by affected
villagers.
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