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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
© ARt A, a4l 9 opA|lE-2 Honeywell
International Inc, oA Z+Zr Lulj3}3ict, BaP &
A& 93t 7k A 2utE Defu]-dwF B (Gas
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Chromatography—Mass Spectrometry) 3584
9 pyrene—dj W5 FE8HL AccuStandard Inc,
oAl FustAct,

é—;!%i% H?‘& BaPZ ©9% EoF AR 0 ¢HZ

>.<E HUS EPA 1995a; US EPA

HollA] F 10 em Zol7HA] &
HARE 7120 r dEE
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HA peroxy—acid 89 A&l §7]4F FHHZ
BaP 2% E99] peroxy—aicd oxidation E1}& &
ol 7] 93}9] formic acid(99.0%, SAMCHUN
Inc.), acetic acid(99.5%, SAMCHUN Inc.),
propionic acid(99.0%, SAMCHUN Inc,)& A3 )
A]— ) 7]A}O§ /\']X-]o].oﬂ Ou:] 7]2 /K]—g]-xﬂg gﬂ A
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10 mL ZHAFE}420] 22 20, 50, 100 g/LE %
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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 - -

o9} &AsE AxtE B3t v 9lvh(Kitsa 1992:
Yarlagadda 1995). E9%% §7]1& hke 19.3%=
ArE] Q1 XPOq”EH"ﬂH«] EQ % 715 el H]

AA7E AxH Xli /\}‘lﬂ"i QA TrFet §71=
o] Zolo] g 7] WjF o= FHHT}
. S7|A Z80|| 2 peroxy acid oxidation &1

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 714 duba 0 2 A-8-E|= Fenton AR} HHE-A|
= ARk el 2% =3 (pH 3, 0.5 M FeSO,TH0
10 mL, 30% of H;O, 10 mL)ol| A & $=333}ict
(Lee 2001), Peroxy—acid oxidation®] 2J3t BaP
H3) a3= propionic acidyacetic acid)formic
acid o8 AUE {714 ARgol F7hetol whet
peroxy—acid oxidation®] 2|3+ E%9] BaP A &
&0 FdE rhFigure 1), 7]& 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)

714k 53] 7t 25 AAHRCOH) T ZHAFSb4
P%( COZH + Hy0p = RCO:H + H,0)&
AHRCO:H)E A BhpAtal|
3) L okl 7he ALSHA| 2 A
Z F= W2 3199 ketone = alkene?
ojFAE AEH o g FAsto] WeFEo aelE 7
ester & H|(Prilezhaev reaction)t} A|HpE<l A
epoxide® ®j (Baeyer—Villiger oxidation)® Agks}
L HRSEAS 7T (Eena Madalina et al., 2019).

Tprkaite] et Abeke 2 A|g7] 9] 271wl
A= o] A= AR IAAARS 3R A e
A= A Qe of2fet hrkaate] A
< O-H 29| =7t 715 A 2 it
At RES-5h &8 (alkene) W 9] o] ST 22 A
AT 227150l o) ZxlEof olFAvto] Y
= o] AAYF=E 711l PALs &

of thafl Aela Atshek-g-o] g0t (Alderman et
al. 2004). Figure 104 Yehd vle} o] W Bk
E40| dis) vAEA HeEAS e 7129
A EASo] vlste] Bpikaite] BaPo] 8- AFShEs)
AES ARG oS ATl gk =2 AgH
Abstakgujel Ao & HhE ), thE §7]4bef H]
3to] propionic acid?] 2 A2 A A0 =

< A7 710% Aer

¢

3. Peroxy—acid 8UF {7|4tat opitsaA 0|
SEZY EQF BaPQ| A3t &1t
Peroxy—acid 8% G7)Aka} abAksl=A 0] S35t

H8E E0F Uf BaPo| AlohEsl A dobir] 913t
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3]+4] peroxy—acid oxidation Al@< 353} 7} vha F7EekSATE 50 g/Le] akskapar Yz
F714F S5 BaP AlRlEal] AdolA A A Aol A= acetic acid®] =7} 0 g/LollA 100 g/L
(o)

Hi o 2 283t G714 AR A7) &2 acetic 7= 2 W37 1A 100 g/L o)A oz
acid®} propionic acidE Ao 2 ARSI A9}9] Ao XM= 343 BaPY A7raats geld 4= 99l
S3ha]gof W= BaP9| peroxy—acid oxidatione tH(Figure 2b). LEu IAMEA 0] =52 100 g/L
F3sieict, olnf gt AlH avE Yobi 7] ffgt THA] F7HA A AE8H5E Hol= acetic acid®] &
=4 22 A2 = A2l t(water; 30 mL), §714F &= Z7te] mE BaPo Ata e 2 HS7E ot
TH sl wf o] antE dobi7] 917t G4t A (Figure 2c). WepA peroxy—acid &% ZAitak
] (Acid; water 20 mL+-57]4F 10 mL), YHAFSH: 209 Bed Fodr 93] # peroxy—acid
4 THE0] kS Folsh] fIRk Bakskaear A2t oxidation®] BIE HAA S & 4= QI3

(HyOs; water 10 mL+Hy05(30%) 10 mL)Z a7 4= E}QO 2 acetic acid®] Aslof| A} 7o) pAksl~
3Y3to] peroxy—acid AHsh A 2] e} v WS C}, £ 20 g/L, 50 g/L, 100 g/L& Ztz} 05t =24
HA], B9 10 goll Hsf peroxy—acid &% 30 mL W propionic acid®] F+YFsEE HIA|A7IH

% 10 mL 2Hibslea 3915 =7F 20 g/LY o, 10 BaP9| A7 a5 dop gttt WA dAitskpear
mL acetic acid®] U= BaPo A 215 & AEE 20 g/L 279 A propionic acid®] FUs%
H(Figure 2a), acetic acid®] %7} 0 g/LojA] 100 £ 0 g/Lof|A] 50 g/L7HA] S7HA A2 1w BaP2] A
g/L7}A = peroxy—acid oxidationol] 2]+ BaP2] Fadte= 3] Gekont 50 g/LolAl 300 g/L7HA] 5
A 2HE malshA Yebgeu 100 g/L ool A= 7HAIZL 73 BaPe] A Azt £316HA Y]
acetic acid®] FYFEE 57Fd45 BaPo AU R A st 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/LoA 10 g/L7HA]
+ BaP9 F=w3k= vlmjsigl ot 50 g/Lol/do
propionic acid ¢ Al, BaP %7} propionic acid
o] Fkof vl sto] FadhE: & —’F A%l et (Figure
3b). FAESKEA 100 g/L Y 2 A || A= propionic
acidE 300 g/L2 Z7A7] 204 EdSA = A
o E¢F & BaPo| 1 A9 £-2)7]& ofsF 2705 1t
Z351= s 92 4 Adch(Figure 3c).
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