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Advanced Technologiesfor Bioremediation of Oil Contaminated Soil (Part 1)
—— Degradation of Polycyclic Aromatic Hydrocarbonswith Addition of Some Composts ——

Yoji Ishikawa Hiroyuki Chino
Hirokazu Tsuji

Abstract

The compost "Kiyoto #1" has been selected as apotential soil-additivethat greatly degradesrecalcitrant
Polycyclic Aromatic Hydrocarbon compounds (PAHS). The addition of only 0.14 %(w/w) of the compost to the
soil wasfound sufficient to degrade PAHsin an experiment using model contaminated soil with five of 3- or 4-rings
PAHSs. PAHsin the case coexisted with aliphatic oil, maintained its concentration somewhat unchanged at the
beginning. However, it degraded quickly after 4 weeks, suggesting stimulation of PAHs dgrading microorganisms
by alipahtic oil and thus induction of enzimes. Other experimental results using one of the other inactive composts,
indicate the excellent ability of "Kiyoto #1" to degrade PAHSs due to the fermentation of organic matter (some
types of animal feces) with woody material during its manufacturing process.
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Degradation of PAHs with 1.4% Addition of "Kiyoto #1"

(A) only PAHSs as degradable components(B) PAHs and aliphatic oil as degradable components

400
350
,5300 B CHR
2250 O PYR
i 200 \ FLU
ﬁ5150 - \\ . O ANT
< 100 || il B PHE
o \ _
L =
50 . . g
. N
OH 14H 28H 420 56H
EXEHA)
(A)

Fig.30OO0ODDOODOOOOPMOOOO0O0D0014% 000 APAHSDOOOOO

goboooooboooboboboooooboboono
gboboooobooobobobooboooboobaono
gbooboooooboobOPASSODODOOOOODOODnDO

330000000boonDuonooPAsOOnon

OFig. 1,20 PARSO O O00OA)IOPASSOOODDOOO
OO0O0@@)oooooooooooooorPAROOO
gbobooooooobobobobooboooonDo
D00 00PASSOODOOD0ODODO®OO0OOnDO
gbobooooboobob2sbobooooognog

300

250

HCHR
OPYR
FLU
OANT
E PHE

200

PAHRE (ppm)
b
o

B =
| —

A\
L___|

)&g}? )%g?g? » %>

RMEM

Fig.1 DOODQOOOODOOOPHOOODOOO
PAH Degradability of Composts
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Degradation of PAHs with 0.14% Addition of "Kiyoto #1"
(A) only PAHSs as degradable components(B) PAHs and aliphatic oil as degradable components

83



000000000O0N.6300000000000000000000O0O000O0O0O0O0OOO0O0OO

gboboboobooboobooseboboooooo
gboboboboboboobPASODOODOOOOoOnO
boboboHOEogooooboobobooooo
OTable 10000WHOEODOODOOOOOOOOO
ggbogobooboobbooboPAOOnOnDg
gbobobooboobooboobobobPAHtOd DO
gbobobooboboobooboboboobooooo
gbobobooboboobooboboboobooooo
obobobobobooboobogzsboonooPASO OO
ggbogobooboobbooboobooobda
ggbogobooboobPASODOODOOODO
gboboooooonboo

3.4 00000000000000000
00000000000000000000000
00000000000 000000000PAKSOOO
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
00000000000D000000000PAKSOO0

00000000000000000000000
O000PASOOOOOOO0000000000C
0000000000000000000000Q@O
0000000000000000000000Fig.4
00000.14000056000PAKOOO0O0OODODO
00000CI000O0PASD OO0 (A)D O 150ppm0 O O
000(B)DD400ppm000000000000000
00000000000 OPASOO000000000
000000 Table 1000000000000000
0000000000000 00PASIOOO0O0OOO
0000000O0O0CIOOO0O0O0FIg.40000000
0000UoppmO 0000 07ppmI0000CI 000
O0000PASOOOODDO0O0000O0O0ONONOOO
000000000 OPASOO000000000
000000000000000000000000
PASO00000000000000O0OOOOOOOO
00000000000D00000000000000
0000000000000 O0PASIOOOOOOOO
0000000000000

googoo

gbooooooobooboboboooooboong
PAHSO D D OODOODODOODLOOODDOODLOOn
ggbogbobooboobbooboo
gboboboobooboobobobobooooon
gbobpPAHSO D OOOOOOOODOODOODODOD
gogobobooobboooboboobobbooobo
gboboboboouo.14000b0b0obOobOD
PASO 0000000 O0DOODOODO
PAHsOOOOOODODOODOOOOOOODOODOO
ggbogoboobodPAHsOOOOODOODDO
ggbodgborPAHO D DOODOOOOOODOODDO
gbobobooboboobooboboboobooooo

84

Table 1000000000 OpHECOOOOOODODODOODO
pH, EC, and cfu at the End of the Experiments
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Degradation of PAHs at 56 days after Addition of
Compost-C and Modified Compost-C
(A) only PAHSs as degradable components
(B) PAHSs and aliphatic oil as degradable components
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