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Abstract: Laboratory-scale experiments were conducted to assess the effect of oxidative
decomposition of polycyclic aromatic hydrocarbons (PAHs) in field soil using peroxy-acid. The study
soil texture is sandy soil containing 19.2 % of organic matter at pH 6.8. Among polycyclic aromatic
hydrocarbons (PAHs) in the study soil, the concentration of benzo(a)pyrene is 2.23 mg/kg which is
three times higher than the Korea standard level. Therefore benzo(a)pyrene was selected as the target
study PAH for the treatment by peroxy-acid oxidation using peroxy-acid coupled with hydrogen
peroxide, and the efficiency of the oxidative decomposition of benzo(a)pyrene was assessed for the
different organic acids and dosages of an organic acid and hydrogen peroxide. Propionic acid among
the tested organic acids showed the highest efficiency of benzo(a)pyrene reduction in the peroxy-
acid oxidation treatment and finally satisfied the Korea standard level.
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Formic acid(99.0%), acetic acid(99.5%), propionic
acid(99.0%), THAFs}E4(30% v/v), NaxSOs, NagSOy
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Table 1. Characteristics of the study soil

Particle size range (um) Size distribution (%) pH SOM (%) BaP (mg/kg)
Raw 100.0 6.88 19.3 2.23
200~2,000 60.6 - - 1.62
75~200 27.1 - - 4.06
2~75 8.17 - -
4.89
<2 4.09 - _
ojet fAtet A5 Hugh vk Qrh(Kitsa 1992; 2 283 A%, BaP & Ak vl Aow u
Yarlagadda 1995). E9%% §7]1& ke 19 3%= ey}

olulz] o] ;(].oq/\H;Hoﬂ/\iq EQ° % F71& ol ‘ﬂ

AA7E AxH Xli /\}‘lﬂ"i QA TrFet 5=
9] Zolo] g 7] WjE o= FHHT}
. S7|A Z80|| 2 peroxy acid oxidation &1t

Formic acid, acetic acid, propionic acid& 2}t
2-g-5to] f7]4t F5oll w2 BaPoll tigt peroxy—
acid oxidation BI-E LolEfth ESt G7|& A
Stof] 74 duba 0 2 A-8-E|= Fenton AR} HHE-A|
= ARk el 2% 23 (pH 3, 0.5 M FeSO,-TH0
10 mL, 30% of H;O, 10 mL)ol|A & $=333}ict
(Lee 2001), Peroxy—acid oxidationo] 2J3t BaP
H3) a3t= propionic acidyacetic acidyformic
acid o8 AUE {714 ARgol F7hetol whet
peroxy—acid oxidation®] 2|3 E%9] BaP A &
&0 dE thFigure 1), 71& Fenton AHa} B

Residual Concentration (mg/kg)
e (] W LN N

—]

Blank Formic Acetic Propionic Fenton

Figure 1. Reduction of BaP in soil by peroxy- acid oxidation
using different type of organic acids and Fenton
oxidation (Blank; 30 mL water)
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3]+4] peroxy—acid oxidation Al@< 353} 7} oha F7kekRATE 50 g/Lo] Takskpar Yz
F714F S5 BaP AlRlEa]] AdolA] A2 A Aol A= acetic acid®] =7} 0 g/LollA 100 g/L
(o)

Hi o 2 A83t G714 AR A7} -2 acetic 7= 2 W37 (AR 100 g/L o)A oz
acid@} propionic acidE Ao 2 ARSI A9}9] Ao X= 343 BaPY A7raats geld 4= 99l
S3hh]gof W= BaP9| peroxy—acid oxidatione th(Figure 2b). L& IAMEA 0] =2 100 g/L
F3sieict, olnf gt AlH avE Yobi 7] ffgt THA] F7HA A AE8H5S Hol= acetic acid®] &
=4 =2 A2 & A2l t(water; 30 mL), §714F &= Z7te] mE BaPo Ata e 2 HSE et
Th sl wf o] anE dobi7] 91F f714t A (Figure 2c). WepA peroxy—acid &% ZAitak
] (Acid; water 20 mL+-57]4F 10 mL), YHAFSH: 20 Bed Fodr 938 peroxy—acid
4 THE0] kS FoIshy] fIRk Bakebaea A2t oxidation®] BIE FAaA S & 4= QI3

(HyOs: water 10 mL+Hy05(30%) 10 mL)Z a4 4= E}QO 2 acetic acid®] Aslof| A} o] 1pAksl
3Y3to] peroxy—acid AHst A 2] e} H| w3 C}, £ 20 g/L, 50 g/L, 100 g/L& Z}zF 45t =4
HA], B9 10 goll H8f peroxy—acid &% 30 mL W propionic acid®] YU F5EE WA A7IH

% 10 mL 2Hibsla 3915 =7F 20 g/LY o, 10 BaP9| A7 a5 dop gttt WA dAitskpear
mL acetic acid®] U= BaPo A 21E & A== 20 g/L 279 A propionic acid®] FUs%
H(Figure 2a), acetic acid®] %7} 0 g/LoA] 100 £ 0 g/Lof|A] 50 g/L7HA] S7HA A2 1w BaP2] A
g/L7}A = peroxy—acid oxidationol| 23+ BaP2] Favts= 3] @ekont 50 g/LolAl 300 g/L7HA] 5
A 2EE malshA Yebgeu 100 g/L ool A= 7HAIZL 73 BaPe] A a7t 3151 Y]
acetic acid®] FYF=E S7Fd45 BaPo A4 R A&k Figure 3a). 50 g/Le) #Hakalg=4r 329
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Figure 2. Reduction of BaP in soil by peroxy-acid oxidation using different mixing ratio of acetic acid for 20 g/L(a), 50 g/L(b)
and 100 g/L(c) of hydrogen peroxide.
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Figure 3. Reduction of BaP in soil by peroxy-acid oxidation using different mixing ratio of acetic acid for 20 g/L(a), 50 g/L(b)
and 100 g/L(c) of hydrogen peroxide.



Al, propionic acid®] E%=7} 0 g/LAA 10 g/L7HA]
+ BaP9 F=w¥3k= vlnjsigl ot 50 g/Lol o
propionic acid ¢ Al, BaP %7} propionic acid
o] Fkof Hlgsto] FAaghE & —’F A%l et (Figure
3b). A4 100 g/L FY 2 A of| A= propionic
acidE 300 g/L2 Z7HA7] 2404 EdSA = A
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Z351= s 92 4 Adth(Figure 3c).
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