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ABSTRACT

The potentials of cocoa pod husk and plantain piethe degradation of total petroleum hydrocarbzontent of
crude oil polluted soil were investigated in CalabBigeria. Two kilogram of soil contained in 36aptic buckets
were polluted with 250ml of Bonny light crude obitained from Nigerian Agip Company Port Harcourthel
treatments were applied in single form (400CPH, GBBI, 400PP, 500PP) and in combined form (200CPH+
200PP and 250CPH+ 250PP). The result shows tha2B4%.sand 87.44% of TPH were degraded in 400CPH and
500CPH treated soil respectively while 80.69% aid)8% of TPH were degraded in 400PP and 500PP tedka
soil respectively and 81.92% and 83.53% of TPH veegraded in 250CPH+250PP and 200CPH+200PP treated
soil respectively. It can be concluded that 500CRHSs effective in enhancing the degradation of TRPH i
contaminated soil.

Key: Crude oil, Plantain peels, Cocoa pod husk, Ta#igleum hydrocarbon.

INTRODUCTION

Bioremediation is the intentional use of biologidalgradation procedures to remove or reduce theeoration of
environmental pollutants from sites where they hla@en released. The concentrations of pollutamsextuced to
levels considered acceptable to site owners amddpiatory agencies. Bioremediation however, enptbe use of
naturally occurring bacteria and fungi to degradwinmental pollutants. It is a technology for @rimg
pollutants from the environment, restoring contaated sites and preventing future pollution [1]. Bimediation is
the promising technology for the treatment of conitated sites since it is cost effective and veilld to complete
mineralization. Bioremediation functions basicaln biodegradation, which may be refer to as comaplet
mineralization of organic contaminants into carbdioxide, water, inorganic compounds and cell proter
transformation of complex organic contaminants theo simpler organic compounds by biological agdikis
microorganisms [2]. Bioremediation is also the aftadding fertilizers or other materials to contaated
environments such as oil spill sites to acceletla¢enatural biodegradation process. Bioremediatiopetroleum
hydrocarbon polluted soil relies on the petrolewegrddation ability of the microbial consortium =it in the soil
[3, 4 and 5]. Bioremediation has been successtigdgd in the cleanup of thousands of leaking undergt gasoline
storage tanks, commonly found at filling statiofile process involves digging out and removing émks, adding
growth- promoters nutrients such as nitrogen arasphorus fertilizers to the surrounding soil, atlishg) the soil to
introduce oxygen. This study is aimed at assesHirgpotentials of cocoa pod husk and plantain peelhe
degradation of crude oil polluted soil.
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MATERIALSAND METHODS

Experimental design

Top soil (0-15cm depth) was randomly collected frimur points, using a dutch auger, bulked to foroomposite
sample and two kilogram each of the composite sasnpkre weighed and transferred into thirty sixelabt plastic
buckets (PB) with drainage holes at the base, gdggith cotton wool to retain the soil [6]. The stia buckets
were arranged in triplicate in a completely randoedi design. Crude oil (Bonny light) obtained frong&tia Agip
oil Company, Port-Harcourt, River State was apptiedhe pollutant. 250ml of crude oil was applie@ach plastic
bucket labeled in single form (CQCA00CPH, 500CPH, CGQC400PP, 500PP), and in combined forms (COC3,
200CPH + 200PP, 250CPH + 250PP), with the contsoP&, PG, PG (0g) without crude oil. The oil was
thoroughly mixed with the soil in the plastic butkeand the set up were allowed to stand for onekwee
acclimatization between the soil and the oil. Aftee week post- contamination the amendments wapked and
mixed thoroughly with the soil. 250mls of distillater was applied every one week in other to adhestmoisture
content of each sample to 60% of the soil moishalding capacity [7].

Deter mination of total petroleum hydrocarbon

The amount of crude oil in the soil sample was mieiteed using air dried soil that was sieved throtigim mesh.
1g of the soil sample was dissolved in 10ml of mexand shaken for ten minutes using a mechanie&eshThe
solution was filtered using a Whatman filter paped the filtrate diluted by taking 1ml of the extranto 50ml of

hexane [8]. The absorbance of this solution wad e¢a#30nm with Jenway 6405 UV/Vis Spectrophotomesing

n-hexane as blank. Computation of percentage hwdoon saturation at 90 days, percentage degradatidn
degradation rate respectively were carried oubbaws:

() Percentage hydrocarbon saturation during the 98 day
(TPH90 - TPHnitiaI) x 100

(I Percentage hydrocarbon degradation

100- (TPHg + TPHyita) X 100

(111) Time required for 100% TPH degradation (Year)

(90 days + % TPk x 100 + 365 days

(IV) Degradation rate of TPH per day

(TPHpitial - TPHy) = T

Source: [6]

Statistical analysis
Collected data were subjected to analysis of vada(ANOVA) test using 3-factor factorial in a Corefly
Randomized Design (CRD). Means were separated lesasgsignificant difference (LSD) test.

RESULTSAND DISCUSSION

The potentials of Agro-wastes (cocoa pod husk afahtain peels) in the degradation of total petroleu
hydrocarbon (TPH) in crude oil polluted soil wemvestigated in Nigeria. The result shows that thegre
significant reduction (p< 0.05) in the TPH of thal svhich occurs with time. The result indicatesttihe duration
of treatment influences the degradation rate ofbdgarbons in the soil. Figure 1 showed that 23.884622% and
87.44% of TPH were degraded in crude oil pollutedtml, 400CPH and 500CPH amended soil respectiaig
23.58%, 80.69%, 81.04% of TPH were degraded inecritl polluted control, 400PP and 500PP amendeld soi
respectively while 23.86%, 81.92%, 83.53% were déed in crude oil polluted control, 200CPH+200PHE an
250CPH+250PP amended soil respectively. This résditate that the TPH degraded in cocoa pod hG$kH)
treated soil was higher than that of plantain péeR) and combination of cocoa pod husk + planpaels (1:1)
treated soil. However in all the treated soil, higgncentration (500g) of the agro-wastes showedjmifisant
reduction (P< 0.05) in TPH than the lower conceitra(400g) of the agro-wastes. [9] observed thaent
mushroom, cow dung, poultry droppings are effectivdrient sources in the degradation of TPH in sod.
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Table 1 Total petroleum hydrocarbon (mgkg™) degradation in crude oil polluted soil

Cocoa pod husk Plantain peels Cocoa pod husk +tRiampeels (1:1)
Durat PC  COG 4009 5009 PE COG 4009 5009 PE COG 4009 5009
ons
30 33+ 927+3.0 637+3. 600+35 34+1. 926453 697+3.5 653.3%+ 3433 922.67 636.67 590+11
days 2.08 6 79 54 53 0 2 14.55 +2.03  #3.85 +3.39 .56
60 32+ 869.6P+ 399.33 370+12 334+3. 864.6P+ 481.33+ 411.3% 3233 3233+ 399+1. 37567
day: 2.8¢  13.9¢ +6.37 6C 2 14.4¢ 10.8: 1.8¢ +234 2.3 00 11.9:
90 33+ 804.33+ 166.67 132.67 31.67 807.33+ 204+3.2 200.3%3+ 33'+1. 804.33 19146. 174+3.4
days 254 3.85 +6.97  £7.23 +1.46  3.39 2 4.85 53 +4.38 67 7

Data were expressed in mean and standard error§XE}in triplicate. Mean followed with the sameexspript along each horizontal array
indicate no significant difference (p > 0.05).
Key: PC pristine control, COC crude oil polluted corltrmgkg" milligrams per kilogram

_éSO .

0

oo -

I—

5 L I PIIS PSS
oy » &S SN SR

) W i) Ny &

§ - . O o

8 TPH saturation vy

a B THP degradedAgro_Wastes

B Time required for 100% TPH degradation
B TPH degradation rate per day

Fig. 1: Total petroleum hydrocarbon (mg/kg) degradation in crude oil polluted soil amended with agro-wastesin 90 days

The result obtained also showed that the amendnpastsess the degradation potentials in removirdegrading
petroleum hydrocarbons, this not in doubt since tnodsour local farmers used these wastes in inangathe
fertility of the soil for improved plants yield. €improved in plants yield can thus be attributethe high nitrogen
and phosphorus content of the plant (Table 1). Bhiservation is in agreement with the findings D®][ who
reported that cocoa pod husk increases nitrogeosgdtorus, potassium, calcium, magnesium, pH andnizg
matter content of the soil, when he evaluatedstsin improving soil fertility for the growth perfmance of coffee
seedlings Coffee arabicy [11] also found that cocoa pod husk increasesvtir of kola Cola nitidg) because of it
high nitrogen and phosphorus content. The sigmificaduction in TPH content in the amended soil rbay
attributed to the high nutrient level especiallyragen and phosphorus which are essential in sttimgl the
proliferation of microbial population and activisien soil. [12] asserted that the logic of applyifegtilizers as
bioremediation strategy was that under pre-spilhditions, crude oil degrading bacteria were limiteg the
availability of oil as a carbon source. The rataefradation of TPH in the soil per day was highgahe amended
soil than the crude oil polluted control withoutetamendments. [13] reported that lack of sourceseaftlily
utilizable nitrogen and phosphorus might limit gtbvef microorganisms and hence crude oil degradatiosoil.
These results suggest that cocoa pod husk andothbication of cocoa pod husk + plantain peels Ess&go-
utilizing potentials than plantain peels. The Tablalso shows that soil amended with higher comagat of the
agro-wastes were more effective in balancing thatimnal requirement of microorganisms in the pt#id soil than
the lower concentration. This implies that the patage hydrocarbon degradation increases with daseck in
concentration of amendments. It can be conclutied ¢ocoa pod husk, plantain peels and cocoa pel Hu
plantain peels (1:1) possess the bio-utilizing ptiéds in enhancing the degradation of total petail hydrocarbon,
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however among this amendments and from the rebthiese study cocoa pod husk at high concentratiould be
considered as one of the best option in restonindecoil polluted environment.
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