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Abstract

A model was developed to describe the microbial decontamination of diesel contaminated
soil in a soil column. The biodegradation rate of diesel in nature depends on temperature
and the pH of soil, availability of nutrients, oxygen and water. The soil moisture content
is one of the essential factors because it characterizes the availability not only of water
to microorganisms but also of oxygen and nutrient dissolved in soil. In this work, the
rate of biodegradation was modeled by coupling Michaelis-Menten Kkinetics for the
aqueous—phase solute with adsoption—-desoption equation for diesel sorption and

desorption from soil.

A e

H 5o EG29d AT AA4H FAd0l dHAEN FRE LE9E B4
AETGHQA Ao digk A77F SRRz Frtetn Ao AETHA 7le2
22 - 338 e 28 LH9ERAS AR FES A 23 A A 6 &
I 298 Y F Ade FHel Ao, Ay @F #Ad " IR @
g4 & dor, 53] ELY B¢ F71L9EEAY FFAFH YF FUeE Aso
AAHQ A7t ozl Zo] dHolth. E AFdAME o83 dALS Zdste B
4g MEsH. o] Rde F2A3 23] dig I v|gEd T 7| AR
8-S Adsoption-desoption equation®} Monod equationS A}-8-3}4] Zjﬂz‘s}?&ﬁ’_m],
EYe 3749st F nAEY 844 A 4%E vA F dE EF T Ll
W3lE water balance® ©] 83t =33t

oj&

AF7A ATE EFAAY f718FEY 2dd #F¢ 2de ¢ gy, 2
A F 7HAZ FE3q B 5 Ao 194 HuF HId A7HAAL 3= Ed=
Al radial diffusion model& #&3te F7|3FE2 EF Wz 4z i &3
o] #AE v AEo] o 3 FA Monod equation® ZET RS H2 & F
gom'? = W g3 £xo 2¥E FI Adsoption-desorption equation¥}
Monod equationg 2% 2dg d2 & & AP, F 2de 77 Aade 7
A o B AFdME Fae] 2dg /R 2H02 o RS NEsArt

— 418 -



ol HAY AE EG UH29 FiS BEASY vudy Fostn EG Ui &
e Z ABE F e FHl Joud, FAY HFARe] 28HE A EE
e 2 gFHAE MR AS, A9 754l ARV adsoption-desoption
hysteresis€ EHT 71 glon, EG T2 A3 18 & + e @3
o] J= W, T F dFEAe g 84S AGsHA REE & QUde @
o= EFsta, fEuete EGH 2o AEY FFo] Hol FEo g o
B2 259 EAM A EY W £& 39 HAsE JLE ¢ e FA
o] gt IYEE B dFdAE FAY EEE 7|8 ZFH0E 519, EF WY F
&2 ¥stE A g

Model development
4349 & - 2% T4 43 monod equation
2 d7A AR EG gL e 2o

]

1Sem

Air out m
I A

300 ml/dsy

Peristaltic pump

EY 232 4dY FH=E At en, Y AdddA F71E FFAAT. £F

ol RdHS Yt oS 22 7S s

) EZY 4= dgsit

2) EY Wl &€ Afe vA2o st o]&E & glon, £E&A4tq] &3
5ol A Afrute] uAE o &7t s si

3 Hx EY 2E U9 AR FEY X dAs.

2 EdolAM F&A Wl St AR/ #ae A FFFH 22 T W

3 EG WH29 &4 oz nyEd o3t 22E E F U EY AR 2

Z17F Zol A& EG W29 FART BHE FUIE Asto FFI €3 9

3 g &o| bioremediation®] ZA FFL ©lXA "o aEEE B dAFqdME B

¢ WF=ze 4L oz Mt F23¥ 23, agn uYdEd 9F 229

E¢ T8 §5FY asle 238 230 dyL FAEA.

TEAG W AH AR ¥ste F&2 -2 O Fy vAEd g5ty

~ 419 —



AEHE #8 2gaw 983 2o
dC__Veds_y[ 1
dt Vst Yxc K +C
de) AolA mAEe AAFE Aol we WHD Aol BE FFHEH o
Age) AMSe) Wehe e 2ol EAT + Aot

dX ([ 4oaxC\ 5
dt '(K +c) X )

) my| oo 1)

dEEe A9 nAdEY AAFE T4 4T BYoy, £ dFAME 71E
9] Zaol WE AAFY Z2E 1A AEY MAFE BFE AFIAT
T3 A7) 2 FFEFe] WaleE Ful A4 (linear sorption partition)ol] ©]3fe] <
A Fxo #AFY ‘*‘6}71] Q“i

B _k,o (1-m L g

gt Zol E8F + U
@Ae AFHoz (DA dYstel Fejsta o3t 2ok
_ﬁ_ X ( A max 95 Kp)—l

i - I N1+t K e (@)
a8y ()AL A 4‘?} 7149 229 FF-2F 3 WsE HLF A
galA 2ALE £ Jdeoy, ES U9 FE9 #§Fe] FAY dstste Afde
74 Z7bste Ago]l Utk 2HER B AFoAE Glascoe SV os Atd
24 9 Ao =&t

EG 8 &9 asg

EY o gRE FEY FFS A A uwt A 5]“1 535
bioventing A ¥HHE 3719 F¥ o ot EG U 2x9 FE FF
A 4FE @A o FEY FFL U2 4dE IFS VA %114]’-‘4‘31
biodegrading activity2 WIAFIEZ, B AFdAM=E EY Fi9 WstE Glascoe
59 2dAg AFgste £ Ao A&

Liquid water$} water vapor7} M2 BZAed Aok 738, A water
balance equation Th&3 Zo] ved 4 gl

aﬁgp,, aawpw 3],, a]l"_ ......
2t at 3 T o 0 )

g B A7l UBA WS F AY W ex7 ASHn pFsA gen
2o g E@B,

[(pw—pu 79 ]_3£ [prw ] =) oo 6)

|

ol

O

- +=t 4

Numerical simulation
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Symbols

C = the aqueous concentration of diesel

S = the average solute concentration in the solid integrated over the sphere
Vs = the volume of the solid = Vo /(1-n)ps

o = soil to water ratio (=86 )

os = the specific weight of the solid

n = the intraaggregate porosity of the solid

V = the volume of the liquid phase

t = time

K, = linear sorption partition coefficient

Zmax = Maximum growth rate

X = cell number

Y = the yield factor for conversion of substrate to biomass
Kn = the half-saturation coefficient
pv = density of water vapor
pw = density of liquid water
0 ¢ = gaseous volumetric phase content
6w = volumetric water content

dp
Jo = mass flux of water vapor, J,=g,p0 ,— 0 gDv.g#

Jw = mass flux of liquid water, J,=— p ,,,Kw%ﬁ—
Dv. = effective dispersion coefficient of vapor in air
Kw = unsaturated hydraulic conductivity

¢ = water potential
me = specific maintenance rate
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