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MICROCOSM 11

Fig. 1. Photograph of pebble microcosms.

CONTROL

Table 1. Experimental conditions of each microcosm

Organism' Inipol® SRF
Microcosm I - - .
Microcosm 1T + + N
Microcosm 111 + - +
Microcosm IV - +

1: Mixed microorganisms (1.0x 10° cells/cm® of glass column), 2:
Inipol EAP-22 (10% (w/w) of oil), 3: SRF (Slow Release
Fertilizer).

13- duplicate 2 33w, 24 Table 13} 2} 7k Alg
Toll o8l AR 2] W2 AAE seke e A
Fstslom, o]-8%l zpzke] B =71 Aok 3331 mm
(SD=5.15), £o] 22.96 mm(SD=3.28), “12]7. %o]7} 14.10
mm(SD=2.68)0]%lc}. 7} A& oF 50 go| Arabian light
crude oill& o]gslo] QlgHow oddEglom(eF 2.41%,
w/v), Table 12] Z7 ol wle} jokd e} vl A&7} 7}
ook FdA R A S GJAA(SRPZ dodl 4 s
B REN G, $4heh A1843%9%k Al (nipol EAP-
2y} AR e, XS4 dFdAE 248 (N-source, 419.7
mg-N/g)?} &8 (N-source, 67.7 mg-N/g, P-source, 50.4 mg-
Pigie] 77k 6.12g% 26g A7MHAN, ASAAGFAA =
A7 Feke]l 10%6F Seyh AZbEch SR
28] 71422 #5F 30 mLA spray® A AS| MelFe]
55 A2 a g8 #Ee] AFT 4 ks sk

NEZE

ARE AT 42 gt 39, 159, 363 22w 924
Aol Hahelw, ARAH A 30mLe] hF B F 22
3} A7 olEos Bt AE5E Aol =

A 24
sedeh. 4F9 AL T AR Al Vit 457 e

Kor. J. Microbiol.

Spraying (30 ml sea water)

| |
Upper Pebb}e(two Pebble) Leachatle water
L
| 1 |

i
@ Aliphatic HC(GC)

For oil analysis For another analysis

(add CHCls 10 mi) (add 0.1% Triton X-100 20 m) @ HB

@ Aliphatic HC(GC) @ HB ® PDB
@ PDB @ ETS
@ ETS

Fig. 2. Experimental design for sampling from the glass column.
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Fig. 3. Concentrations of inorganic phosphate and urea in the
pebble surface (A) and leachate (B) in microcosms. -@- Mi-
crocosm I, -O- Microcosm II, -¥- Microcosm III, -V- Mi-
crocosm IV.
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Fig. 4. Fluctuation of heterotrophic microorganism (HM) and
petroleum-degrading microorganism (PDM) in the pebble surface
(A) and leachate (B) in microcosms. —@- Microcosm [, —O~ Mi-
crocosm II, ¥~ Microcosm III, =~ Microcosm 1V.
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Fig. 5. Flucturations of ETS (Electron Transport System) activity
in the pebble surface (A) and leachate (B) in microcosms. -@~ Mi-
crocosm I, —O— Microcosm II, "% Microcosm IIl, -</— Mi-
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Fig. 6. Fluctuations of C,,/Pristane ratio and C,y/Phytane ratio in
the pebble surface (A) and leachate (B) in microcosms. —@- Mi-
crocosm I, —O-Microcosm II, -% Microcosm III, =/~ Micro-
cosm IV.
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ABSTRACT: Microcosm Study for Bioremediation of Oil-Contaminated Pebble Environments

Doo-Suep Sim, Jae-Hak Sohn and Sang-Jin Kim* (Korea Ocean Research and Development In-
stitute, Ansan P. O. Box 29, Seoul 425-600, Korea)

Biological treatment of Arabian light crude oil-contaminated pebble was investigated in laboratory microcosms
after supplementation with inorganic nutrients and oil-degrading microorganisms. Glass columns (10 cmX20 cm)
were used as microcosms and each microcosm was filled with pebbles of diameter less than 40 mm. After initial
oil contamination of 2.4% (w/v), Inipol EAP-22 or slow release fertilizer (SRF) was added as inorganic nutrients
and microorganisms were sprayed over pebbles. When Cy/pristane and Cis/phytane ratios were used as a marker
for oil biodegradation, both ratios for microcosm supplemented with SRF and microorganisms were the lowest
(below detectable range) after 92 days. Elimination of oil by abiotic processes, however, were minimal with de-
crease of Cyy/pristane and Cig/phytane ratios from 3.55 and 2.41 to 3.06 and 1.50, respectively. The numbers of
heterotrophic and oil-degrading microorganisms, and biological activity (dehydrogenase activity) corresponded to
the course of biodegradation activities in all microcosms. During the whole experimental period, there was no sig-
nificant nutrient deficiency only in the microcosm with SRF and microorganisms. It seemed that a continuous
supply of inorganic nutrients using SRF was the most important factor for the successful performance of bio-
logical treatment in oil-contaminated pebbles.






