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Enhancement of Biodegradation Rate of Petroleum
Hydrocar bons-contaminated Soil with Addition of Organic
Composite Nutrients and a Chemical Oxidation
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ABSTRACT

A hiologicd study was conducted to evaluate the enhancement of landfarming of soil contaminated with petroleum
hydrocarbon (TPH) applying organic composite nutrients and a chemica oxidation during bioremediation. The target
vaue of soil TPH after treatment was 500 mg/kg TPH. Addition of an organic compost and liquid swine manure for the
remova of soil THP showed higher efficiency as 84.4% and 92.2% respectively than inorganic nutrients of 80.2%. In
addition to the remova of non-biodegradable portion of residua hydrocarbons in soil, a chemica oxidation was applied
during tailing period of the biologicd remediation, which showed high remediation efficiency as 98.1% compared with
single bioremediation efficiency of 84.7%.
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Table 1. Solid medium for hydrocarbon degradable microbes

Medium
(NH2)SO, 309
Na,HPO, 3329
KH,PO, 0.83g
MgSO, * 7H,0 049
MnCl; - 2H,0 0.0029
CaCl, - 2H0 0.002g
Tween 80 0019
Oil 109/l D.W.
Agar Powder 80g

2EAdoA 7IR1skE 71E el EAskET ol 7IE
o] e f718vel tEE2mEel] &3=H gas
chromatography © &2 &2 Co~Cy° oM b= =2
€ peke] AAS Pt P EFLATHAIEE
o3 FAF TPH Ao EAsiitt. g4, I 2 E
& 9] NH, o9 ‘% indophenol blugd ™ (Srienc
e al., 1984y2 ol83le] EAsiglon FESFFS EGA
E 10gS 105°C 1x7)elA] ko] HEs Hxsio] A
233 30] FA ZfolE Alkete] VR

23 0142 &Y

VAE A e HEE omlell AR 198 HoiA
sheking incubatorollA] 30%3F 1wt & EiigE 10014
Mete] g4 miEERE fRE e AP BahilA]
(Table 1ol 100k =9ste] 30°CoA] colony7}F E7}
Sk g8 W7kA] 2~3Y wjdste] colony 7} 50~ 350
ulE)Ql AR f& gho 2 Fstd Algstar, o] W o
2] A= colony formation unit(CFU)/g)o-2 FAISIIT

= UAES A8 A7 EREHER F
2003)9l4] E-2]¥ Acinetobactor sp FIE & 559
24 PSS AEERT] Table 29 Hix|ollA] wiek
ste] BF £ 1x10°CFU/ge] H=E 3H7lst )
(NH,),S0,8} K HPOZ ©]83td Ee] C:N:P HIE
< 100:10: 1 o8 FAsto] (e &, 2007) T
siar, BRIk AR A9 HE NH, =5 48t
o] EQ] C:N HIE-S 100:10°] HEE Zdsie] Y
3199t} HHle NH, ol &5 #4351 E%ke] C:N
HIE-S 100:10 2208 T3t g ek 2
S iPHo R w5 ENsl 9 Ut HEE dfoR
sMste] Fstant. dAie] wee ndEe] gA o8-

3
A
:?l_",
ol
‘IF

24 B AESH Aslas

oot

Fdol| gt A+ 61

¢

Table 2. Selected liquid medium for hydrocarbon degradable
microbes

Medium
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KH,PO, 0.83g
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Table 3. Concentrations of TPH and NH," in organic composts

Compost NH;" (mg/kg) TPH (mg/kg) Materias
1 1,547.3 25 Swine Manure (Liquid)
2. 120.9 4,321 Swine Manure
3. 2,602.9 8414 Chicken Manure
4, 232.6 4,267 Swine Manure
5. 396.9 1,481 Swine Manure
6. 2575 3,931 Swine Manure
7. 321.3 2,708 Swine Manure
8. 124.7 10,430 Swine Manure + Food waste
9. 3724 9,025 Swine Manure + castor
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Fig. 1. Effect of amendment of various nutrients on
biodegradation of TPH (L inorganic nutrients; O swine manure;
A liquid swine manure).
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Fig. 2. Effect of amendment of various nutrients on the growth of
TPH degradable microbes ([ inorganic nutrients; O swine
manure; A liquid swine manure).
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Fig. 3. Effect of NH," concentrations of liquid swine manure on
the biodegradation of TPH (@ NH," 126 mgkg;, A NH,
52 mg/kg; [1 NH," 200 mg/kg).

250

g 8

8

Ammonium(mg/kg).

0 5 10 15
Time(days)

Fig. 4. Change of NH," concentrations during biodegradation of
TPH at different initial NH,* concentrations (@ NH," 12.6 mg/
kg; A NH4"52 mg/kg; L1 NH;* 200 mg/kg).
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Fig. 5. Effect of gpplication of hydrogen peroxide on total number
of microbes at different hydrogen peroxide concentrations.
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Fig. 6. Effect of applicaion of hydrogen peroxide on the

degradation rate of TPH ([ bioremediation; @ chemical
oxidation and bioremediation).
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