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ABSTRACT

Bioremediation has been applied as a proven technology in remediation of TPH contaminated soil. However, the
efficiency of biodegradation is dependent on temperature as microbial activity is depressed at lower temperature ranges
(30°C~80°C). The objective of this study was to develop microbes with enhanced activities at the stated temperature
conditions and to evaluate the remediation effectiveness of these microbes in TPH contaminated soil. Experiments were
conducted to isolate hydrocarbon degradable microbial consortia cultured under different temperature conditions. It was
found that there were 5 strains of mesophilic (30°C) and 3 strains of psychrophilic (80°C) microbes. The TPH
concentration was reduced from 4,044 mg/kg to 1,084 mg/kg, (73.2%) in 10 days by using mesophilic microbial consortia
and from 5,427 mg/kg to 1,756 (67.6%) in 50 days with psychrophilic microbial consortia in laboratory cultures under
controlled conditions. This rate determination excluded physical degradation such as venting and dilution. A field study
was then performed to examine the feasibility of applying these microbes in the land-farming process. In this case, 87.1%
of the 2,560 mg/kg TPH contaminated soil was degraded in 56 days. The biodegradation rate coefficient (k) was 0.0374
day-1. Findings of this study provide viable options for applying microbes for bioremediation of TPH in lower
temperature conditions. '
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Table 1. The composition of culture medium for isolation of
petroleum degrading bacteria

Medium
(NH2)SO,4 3g
Na,HPO, 332¢g
KH,PO, 083g
MgSO,7H,0 04g
MnCL.2H,0 0.002 g
CaCl,.2H,0 0.002g
Tween 80 001g
0il 10g/l D.W.
Agar powder 8¢g
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Table 2. Atterberg limit test result of soil

Specimen Cu Cg US.CS LL PL
D-1 5.50 0.73 Sp 2530 NP
D-3 9.00 0.44 SP 2547 NP
D-5 7.31 0.73 SP 24.58 N.P
D-7 6.79 0.82 SP 26.78 NP
G-3 5.24 0.69 SP 2622 N.P
G-5 7.14 0.69 Sp 24.13 N.P
G-8 7.14 0.64 Sp 25.34 N.P

G-21 5.86 0.73 Sp 2322 NP
D-23 13.46 1.10 SwW 26.41 N.p
G-25 6.30 0.57 Sp 2533 NP
G-28 6.92 0.58 SP 25.61 N.P
G-36 10.00 0.87 Sp 25.23 N.P
G-46 7.00 0.89 SP 21.53 N.P
G-50 6.33 0.86 SP 22.34 NP
G-70 10.00 1.30 SwW 2545 N.P
G-73 5.00 0.56 SP 2640 NP
G-74 8.50 0.68 SP 24.55 N.p
G-76 6.79 0.70 SP 2432 N.P
G-108 9.00 1.00 SW 25.01 N.P

T-8 7.06 1.23 SW 2532 N.P
T-15 6.15 0.68 Sp 2544 N.P
T-27 6.43 0.97 Sp 25.87 N.P
T-28 6.67 0.87 SP 26.24 N.P
T-31 6.00 0.36 Sp 2498 NP

) U.S.C.S = Unified Soil Classification System
LL =Liquid Limit, PL =Plastic Limit
N.P=Non Plastic

D, G T=Sample name
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Fig 2. Biodegradability of mesophilic bacterium consortia with
elapsed time (Jar Test).
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Fig 3. Biodegradability of psychrophilic bacterium consortia with
elapsed time (Jar Test).

Table 3. Degradation rates of mesophilic and psychrophilic
bacterium consortia inoculated with target contaminant

Degradation Rate Coefficient (k, day™)

Microbial
Test Cell Control Cell
Mesophilic 0.1591 0.0589
Psychrophilic 0.0231 0.0043
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Fig 4. Biodegradability of isolated bacterium consortia in pilot-
scale landfarming process.
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Fig 5. Comparison of biodegradability between psychrophilic +
mesophilic bacterium consortia and mesophilic bacterium
consortia at winter season.
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