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Prevention of Oil Contaminated Soils
by Rice Straw Ash
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Abstract

This study was conducted to reuse the rice straw ash a= the cutoff liner that prevented
oil leakage from Underground Storage Tank.

The results are summarized as follows :

1. The physical characteristics of rice straw before and after bumming were as follows : In
case of burning rice straw 1g, the rice straw ash was generated 0U14g and pH was changed
neutrality into alkali(pH 10.9) and specific surface area was increased to five times
and particle distribution was corresponded to fine silt{under 0.05m)

2, As the result of permeability experment for the mixing soil. the field mixing ratio of
soil(standard sand @ 0.25~0.15em) and rice straw ash was 1. 3({volumn ratio), a1 this

time, compact level(y,) and permeability coefficient (k.) of oil were 0.77gial, 552
10*em/sec in case of Gasoline, 0.92g/ad, 183 10 %ca/sec in case of Diesel, 0.88g/ o,

826 10 cm/sec in case of Kerosene.
3. In case of only rice straw ash imstallation of the lower part to Underground Storage
Tank, it was the best cutoff liner but the view point of feld situation and economical
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efficiency, if the installation depth of mixing soil{soil : rice straw ash=1: 3v/v ratio}
would be BOcn, at this time, permesbility coefficient(k,) of oil were 55210 *on/sec
and the first time gotten to baseline of the mixing soil were 1L68days and if the installation
of the total B0cm laver as separate lavers with rice straw ash and mixing soil, the first
time gotten to the baseline of mixing soil were 5.06days and then the layer as a cutoff
liner for Underground Storage Tank would be proved to apply on a field in the future,

Key words | rice straw ash, cutoff liner, permeability coefficient
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Table 1. General characterstics of e rice slraw

[tem Unit Result

pH

— Raw material = 13

= distilled Liquid i Tl
Carbon % 492
Mitrogen % 0.51
Mositure content ] 14.42
Volatile solids & 95.63
Specific surface area ol (g

— before crush 0.04

— after crush 033
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Table 2. Characteristics of the soil

ltem Unit Result
pH - 52

Masiture Content T 14.12

Valatile Saolid T 05

Porogity % 0.21

Bulk density kegfem 125

Particle density kg feml 1.58

Specific surface area ool /g 022
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Table 3. Physical characieristics of the rice straw ash

Item '
pH

Muositure content
Volatile soilde

Ash

Porosity

Specific surface area
Bulk density
Particle density
Critical micelle conc

Unit Result
4 10.%
0% 76
&y 0.1z
o 0958
T 028

ofl 148

kel 0.32

kgl 045

o 12.0

—151—



Samas) LUEAETHE 4103 02000)

1000
a0o

conductvity{usiem)

2 4 & 8 1012 W 16 18 20 X2 2 28 2 A

Concantration of nce straw ashi¥)

Fig. 3. Criticle micelle concentration of the rice straw ash.

Table 4. Chemical characteristics of the rice straw ash

Item

LTiie Result

Element
analysis
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a 234
5.2
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Table 5. Permeability coefficient(kw) of rice straw ash

v $ Permeability
Item hs £ coefficient
Hj“i;:m" 116 157.2 045 2.24% 107

Note) The values of ya W, ¥, were gottén in the mold

sdM fE28c AAc BE 474 A%
pH 10 <|¥ #+ AHE=] S718 3oz
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secE Diessls] 434471 71 24 e}
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Table & Permeability coefficient(k, ) of rice straw ash

Ttem Te i) Te Pme[l'p:ierlrttr

':;Ea"":i:' (%) ':Edlﬂﬂ (k, : em/eec)
Rice (asoline 1.06 B34 (.58 110X 107
straw Driegel 0.30 1130 54 202107
ash Kerosene 1403 103.2 051 5.33X 107"

Note) The values of 14, W, ¥, were gotten in the mold
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Table 7. Permeabilty coefficient{ko) of mixing scil by mixing ratio

Mixing ratio w Fﬂrme:a‘lnlhljr
Irem (%) coefficient
- (viv) % (k. ! ca/sec)
1:05 125 na2x10?
(rasoline 1:1 274 110107
1:3 481 55210
1-05 19.3 406107
Diesel ) o | 210 253x107
1:3 352 La3x 10"
1205 453 B3T10™
Kerosene j B | 476 B.72>10™
1:3 49.8 026> 107
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Fig. 5. Parmeability coefficient({k,} of mixing soil by mixing ralio.
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Table 8. Permeability cosfficient(k,) of mixing soil by compaction level

- ¥ Permeability
Ttem ’ coefficient
152 126 na2x10"
Gasoline 144 113 1.10% 107
1.14 077 552x10™
1.54 1.29 406x10™
Diesel 1.49 123 253% 107
1.25 092 18310~
156 107 Rarxw™
Kernsene 1.44 a2 grzxi0®
1.32 088 926X 107
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Fig. 6. Permeablility coeficient{k,) of mixing soll by compaction level
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Table 9. Permeability coefficient(k,) of mixing scll by particte distribution

. o Permesbility coefficient
Ttem Paorosity of mixing soil (k. : cnjuse)

g4~40 BST™ 107
Gasoline # 40—60 272% 107
£ 60~ 100 2,70 10™
£ 440 5.99x 107
Diegel # 40~60 146107
# 60—~ 100 1.43% 107
#4440 601107
Kernzene #* 40~60 B5dx 107
#60~100 124X 10

Note) Mixing ratio{sand : rice straw ash) was epplied to 1: 3(w/v)
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Table 10. Leakage time by installation depth

(Unit  day)
Tiem 2 . Mixing soil Rice straw ash
Depth - (1:3) +Mixing sail
A0cm 034 0.63 1.5
Bcm 055 105 316
a0em 0.50 1.68 5.06
100cm 112 2.10 h32
120cm 1356 2532 7548
Note) Permeahility coefficient(k, )
Dry eoil © 103 X 107on/sec
Mixing soil(1 : 3) I 5622 10 m/ sec
Rice straw ash + Mixing soil : 1LB3 X 107 em/sec
|
== Dy il
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—i— e siraw ashixdng soiid)
&
]
B
E 4
&
£ a3y
m
-
1 5
1
i}
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Installation depth{cmj

Fig. B. Leakage time by installation depih
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Table 11. Characteristic comparison of ofl cutoff liners

ltem Rice straw ash| v | HDPE* | EPDAP
Physical characteristic
— expansion intensity{ kg ) = = 200 5
— compression extension ratiol %) - - 700 B0
= contractibility{ %) - = 1 1
= water absorption ratio{ %) 1562 - 0,02 002
— permeability coefficient(water) 2243107 107 107" 10~
= permeability coefficient( Diesel) 533X 107 = - -
Chemical characteristic
— resistant abrasion good normal | mocmal good
— durability good good good good
— regiatant solvent good good good good
= toxic nature fioe none el none
Installation depth B0cm G0cm Trm e
Comparison of construction cost 0.1 0.a 1.0 14




g RUEFUTEE & 107020000

o WRA R F=174m X 14 =435

O£awg

o WA S uE 150008
(74, 278 =)

O B8 =43 5m X 15,0008 /' 5
650,000-8

' Table 11& 7 rhd= A e - 3
Hgl B4 4 24o], FaApEL Bjagt
Ao WAy 3§ FeAsE B AR
AEchs 3% FANE, TEEFTE)
Feosbe] S FRUAAZ GEE Y
BAAQ Fda FAHA SFAAM FH
44 ez Hagd,

q &

£ d7e 44 s 245E 13
A& olgEle] AEA{FRRAM FESHE
fFRLdd AT H8 FReEA4d=
AL gsiad 2 d9E Y3 o 49
FAE oia e J19E 4 F 7 s

1 Wil Ha A - F BN e vl
1gd oA A5 0d4ge] WA
s, pHe| F§ 4404 2
w7tel (pH 109} Wsisigan, HE
HAE sk oF sHe] v ERY
FE Been RI=EEE B deli

7le(fine) Y2005 3)2] U=F
vheby gic),

2 WHA EHELY AHAE AN 2
(FE&4}: 025~015m)3 RAAfa] &
Z E¥d 1:3(wie] HE, ol s
sy, 1% R4Sk, e Gasoline
] 74 2z} 077/, 5.52% 10 cm/sec
2 uepsten Diesel 2 3§ 0.92g/al,
183 10 en/see, Kerosenes] 75 088
gheal, 9.26% 10%n /seco] 21k,

3. 8 fA04 2 R d Y48 80
mE THY FAF 71 L H0w 2F
T glovt @A FA4E T
Ega daydAqe 1322 E£% 2o 80
mI §2E P+ FRARK = 552
#10cofzeco)o], Ao WHA AT
1Y 2 Jeigor, e 23
ESs 22} 40emd, & p0cnE EYY
Y e dyAA e 506U 2 E
v FRAAAEE R AR
Hafes ERESSE YER Y
8= 3o] Wi E HoE H/IE

ADEF

1. Kostecki and Calabrease, E. J., “Pet-
roleum contaminated Soils Vol 1
Remediation Techniques Enviromantal
Hate, Rick Assessment,” Lewis Pulishers,
USA, 19E8.

2. 1.5, EPA, Handbook © Remedial Action

—162—



at Waste Disposal Sites, EPA-625-6-
B5-006, pp. 11-11.32 1085

3 845, "9 EY RHYe B A=y
Al B9 dFRe(zdE FFua
A", pp. 1617, 1998,

4. US. EPA, “in-sitw Soil Vapor Extraction
Treatment,” Engineering Bulletin, RREL,
Cincinnati, CH, EPA/S40/2-91/006, 1991

5 US EPA, “Augmented in-situ Subsurface
Bioremediation Process,” Bio-Rem, Inc.,
EPA EREL, Demcnstration Bulletin,
EPA/S40/MR-53/527, 1903

6. Sturges, S.G,, Jr. P. McBeth, Jr, R.C.
Pratt, “Pergormance of Soil Flushing
and Groundwater Extraction at the

10

1L

=1b3=

HiAE =28 =Y &AL B4

United Chrome Superfund Site,” Journal
of Hazardous Materials, EI Soveir Pub,
BV, Amsterdam, Vol 29, pp59~T8,
1992,

. FEEAATY "LE RN 9

A=dAde] ¢ A7 AML24, 1997,

. A4, "R e, 1908
. A, TRAART, AL pp. 5051

1982.
ZEEF "AVF AlEy ¢ 247,
AL, pp. 179-180, 1997.

{F) GOLD-POW, "(3)f4d vad «
w7l o B EikAleS A B4
B8 27", pp. 1417, 1998



