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Improving Bioremediation of Crude Oil-contaminated Soil by Mild Prerox1dat10n
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Abstract ; To, 6btain & mild Fenton pre- 0X1dat10H method whlch could promote l;he effietent degradahon of total petroleum hydrocarhons
'(TPH) in subsequent bloremed]dtlon the dlffe}é“r’lcgs in~the characteristics of the hydI'OXle‘rddICdl (+OH), nutrient cUnsumptmn

activity of 1ndlgen0us bacteria (COZ) Cangl TPH removal ‘were investigated durlng s b%equent bﬂmremedlatlon after different F.enton pre-
oxidation tréatments. The results showed that hlgh bipdegradation of TPH was obs.erved after mild Fanton pre-oxidation (" OH.existence
~time ;.73 h; H,0,_concentration: 225 rmn,o'l-‘L’1 ),
with thé addition of bacteria could be achieved without addlng'bacterla (the TPH removal rate 38% )ibecause the activity of the residual

ecause of the high activity jof residual bacteria.. Moreover, the same TPH removal

"ba(’terla was Strong after mild Fenton pre- ~oxidation] U'nd'er _the condition of no additional bacteria source, mild Fenton pre-oxidation
TPH émoval (dpprox1mdtely 38% ) was higher than ‘that after ordinary Fenton pre-oxidation (15.32%-33. 15% ). Further analysis of
the removal efflclency of each chain of hydrocarbons revealed that the mild pre-oxidation group could reduce the inhibition of the chain
hydrocarbon components ( C,,-C,, ) in the subsequent bioremediation stage. Comparing the activity of the indigenous bacteria in each
group, revealed that mild pre-oxidation could appropriately stimulate the growth and increase the activity of indigenous microorganisms,
all of which are beneficial to the removal of TPH.

Key words: mild Fenton pre-oxidation; hydroxyl radical; bioremediation; chain hydrocarbons; crude oil-contaminated soil
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372 (total petroleum hydrocarbon, TPH) &L
421056 mg-kg™', A ML) (soil organic matter,
SOM) ik 5.2% , Bk 48.30 g-kg ™', TKR
H18.91% , pH {H 4 7.5. TPH %453 & K He 4l WL
1. ST, bR iR, EERAT, 045
mm (RIS, IRA), TEUKEE(4°C) TR M IRAE.

¥2.1 Fenton| 1t 535 f g L2
[ RS g BERE A s e R T 25051 4
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H,0, (225 mmol-L™") ; @# /i 2. 7 mL 30% [ H,0,
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B VUG FE AR RO S48, SRR 3 0K,
JEEE 2 WRRKIIA 10 mL 48 Fke, A Uk (9 2 0K
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L L IR IR ( EPR) P00 5 >, il DMPO
AT UL B A 59 1 - OHL A A S230 f4 3 A F AT
R, -OHBANI K a. u. (27.28] =
1.3.3 3 Bk RO R b

JZ RIS W20 0. 45 jum HOUE R T g
NH, -NSRFH 56 BE ik AT IE 5 4 1 T0C
I TOC A ( A1) 2) / fiA0C 4
B AL TG R IC s A EAHLIR (DOC) 4 e 5
IG H 22T Lot MR F B s
;?%@ﬁﬁwﬁm”m. I AR |

WEIG TG P i CO, P EE#EAT IR, CO, 7R
FHAEEHEAE 6890N “UAH (A AN (UKL ) HEA T AN
2 HR5ITR

2.1 RAITE A IS S B S Y
R STH
2.1.1 B&E TPH R

ARSLHH 4 4 Fenton FUSA AL - OH M WL 3 1.
2N AL (- OHAFTERS[H] .73 hy H,0, WK . 225
mmol - L™") AP, TCiE & AN Fh o i S 42+ 2 TR
(15)BAMNEIE (2 %5), 580 d EWEE Mk
TPH ZBR3FRAML, N 38% L, AN HLHENS 2k 5]
TR SRR, X T3 W e (b b BT, 25 - OH
FEAERTE] 968 h( H,0, ¥ ;100 mmol-L™") | 81 h
(H,0,¥& & : 450 mmol-L~") | 86 h ( H,05 % J&: 900
mimol -~ )1 120 W H,0, 7% :450 sl 1", 432
Y ) B G 2) R S S A O B, N B B A
TPH 22 B %843 51 23, 419% | 33. 15% 15.32% FI
31.28%), BYRAAN A PF T B AL TPH 200 %
(33.27%., 53. 18% . 36.25% H1 57.27% )z, el
{220 g B TPHL 155 % (389 ) i
FIFUE e - OHAF L2 IR 1 4 FLHO, FiT /D, (AL
B ESE TPHTY R H 3 AU B/
5 52 TRHZLAH#5 2 4f . % TR 2 B AL 1 46 2L

3 U R1 Fenton LT OHEFHREAPH QAL BHFERAK A+ EAUHBHOHM

‘" Table 1= Effects of -OH on TPH removal , nutriéﬁté-, and the population of residual indigenous bacteria after Fenton pre-oxidation

B (TPH)

HFYB (Nutrition)

FEAHE (-OH)

Fenton ik __ T FAME  SRAIE ik
1k L KBRFE WA ML A 2 FAEAE /CFU-g’l /CFU-g’l pezding|al R
/mg-kg ™! /% /mg-kg ™! /mg-kg ™! /h /a. u.
ESUE=K( 21 056 + 1 052. 80 — 810 +40. 50 15 +0. 80 1.9 x10° 3.4 x10° — —
900 x 1 19 177 £958. 90 9 +0.44 7752 +387. 60 135 6. 70 7.0x10° 4.8 x10° 86 7.95
450 x 1 19 897 +995. 00 6 +0.32 8 892 +444. 60 111 5. 60 7.2x10° 2.9 x10° 81 9.07
225 x2 19356 +967. 80 8+0.39 9282 +464. 10 124 £6.20 2.9x10° 9.4 x10° 120 11.38
225 x1 20710 £1035.50 2 +0.01 9060 +453. 00 96 +4. 80 5.4 x 10 1.1x10* 73 10.03
100 x 1 19 823 +991. 17 5+0.85 5201 +260. 07 82 +4.12 6.4x107  3.8x10’ 68 13.07

1) 900 x 1 37K 900 mmol- L= H,0, — NN ; 450 x 1 IR 450 mmol - L. =" H,0, — RPN ; 225 x2 R 450 mmol - L. =" H,0, PR BN
225 x 1 7R 225 mmol-L ™" H,0, —UCHERMN; 100 x 1 378 100 mmol-L " H,0, — k¥4

SCEOAL, ANEE AL TPH 22B% 4 19.53% , kT %
FREE 1Y 23.49% (& 3), X 9 # A&BAK T I AN 7 41
B AEIE ) TPH KB (38% ). X iR
FHI A A R S S 18 52 0l TPH 4R
2.1.2 &K TPH H &R BT

HE 4(a) AT, FEARNINBEMSRIET, RS
PHEE o B, AT AL (-OHAFAE RS [H] . 73 h;
H,0, %% . 225 mmol - L") B AWBEE A 8 Fik
FR I 2 BRAGCRE L 38 T I & A B &2 AT

Hrr Cs. Cg Chyy Cyy A Cyy 19 25 BR 1 43 51
466.08 . 710.26. 752.62. 600.67 FI 490.15
mg-kg ™', JEWE A A AEDBER 1.1 ~5.0
s, AT DL AR A BB R S B R A S
BRI, HE 4(b) A4 () AT, TEL 0 WA AL AL
PG, 5 UG 5 a1 b o Bl A 1) 25 Bk 2 21 10
il WAMEEAN RS, RSB R A 9 bk
JR I3 (Cyy ~ Cyp ) I RBRAZ RN T P, HKBRE N
3944.98 mg-kg ', JNE ARG BEEIE Cyy ~ Cyy
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Fig. 2 Change curves of instantaneous intensity of +OH over time
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Fig. 3 Residual TPH during 80 days of incubation after different Fenton pre-oxidation
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