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2T RERTP Lieikath B R 2T E e Tley XAFw, FEMELS—
O A X R, HEFR, RABAFRN TEROEFRXEAELIE
ZHFAER, BRZIELFRT ZEGFTERE, R RARXA L5 REASHKIGX &b
FFRFRGLE LT EEATRETT, TERROE: (DELTHRREXFiE
SLEHAEFHN L REERRAN T E, TETEBRAEMN ARG LRE; (2)
TETHRERASTHMNTHER, BT dETRRI A6 £ FEREIE; (3)
M TBREMEER HEMALIE, IR R EMEH LR AEEELIEE 5T
AMEEBRRE, Ry THR IS I RERE; ORATREDER G HE
RN E, BT TAEAMEREHEFEHBRRE. FARREE LhTELE
a2 mxaie L 60 & B, 48X AR XKIKHF “Eni-Advanced Environmental
Solutions ” # % £ (“ Novel Application for the Remediation of Degrade and/or
Contaminated Soil”, 2023 F &), BB A ZFERAFHRAKA_FR (T ik
HREXLELHBRFTENGBREDELERRE”, 2024 F), T WEFREABLIF
FERFE CBRAASKBELRTREFNAERLEDTITEARL?, 2019 F).
FTEBLEAFEABAFEROLRE—FR (“AHE ‘B’ 2o FREHSHEA
ENRFTHEEEBEHFEX”, 2022 F). #LXARRRIK “2024 FER S5 FH
TOP5%”, #XBAEFZ=ZBLE LRSI XA LA “BhFT LA BHEELS
FHRSRAEWEEER” FARE 2023511 A 85).

FRREELmFTREIESIMXGRTL 52 B, ARXFIIHG 5 HBREAKR
WL A HkAL L d IR X L4 A0 X4 SCL L, 5 Bt La &3R8 A 697
K (2024 5 3 AATARFE AR,

(=) BFTNRAEMRESE T ohiFT FLR04ERAMH . (1L 1:
International Biodeterioration & Biodegradation, 2016, 107:158~164. I'f #+ 1-4& L 3:
Chemosphere, 2019, 237:124456.)

w75 B RGENKF Z IR BT A LR H MBI, FHRZFREGH
WMAESTE AT MF S M, ErASIKIIR B kT LDt T THENS L0,
il it 6 R 2 8 IR SR AT £ R BT R AR R AR 0915 AR

(2). KR T ELERAEBTTRASBZG L FEAAME, 22T Biolog %
BAEMMNZ Tk, RETHBREHEANG R E . (B4 1-1# L 2: Chemosphere,
2017,169:124~130. [H4+ 1-#& L 4: Environmental Pollution, 2017, 223:657~664.)




S AIVAE & ke (total petroleum hydrocarbon, TPH). }#2 (Alkanes) #=% 3% 3
%% (polycyclic aromatic hydrocarbons, PAHs) 7 4% & &4, YA Biolog (MT2)# 3Lk H
# AR, A Biolog MMPE LT &R EMA A EFHMNZ 7k, 54469 MPN
) 77 ik b #, Biolog—MT2 kA & 50 5 F e BB

(2), B THRERFRLMZEBREAGH F L, 2ETHBRAENEDR
B R, (44 1-#8 X 5: Environmental Pollution, 2013, 178:152~158.)
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B, REAW, FRABRAAIRSZATEERAALER T AR RFHREFNE,
BT A% 5B R 8 5ART FIFERFGEKRRIEF 180009 ML+
¥

(W), BET“BREFELRDEMASEZ, BRARERE LR EEBA
2R AR ERE ER K. (4 1-#8 X 2: Chemosphere, 2017,169:124~130.)
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WL LR B IEMRAyIE, AN AEE ERY RIEAEME @5 L0
HAY, MAEEMSTRFTRASOEREERS 2 £, “BREFBESRE AR
W aRMis AR K E T ARA T RRE OB A E, RIET LEMERIREN
& & Ao P41 o

(), TAT LD EM o RO HLBE, BATT L0E B hEEEHBRR
., (4 1-1# 3 3: Chemosphere, 2019, 237:124456.)

& 4 (Mineralization). B (Assimilation) #=/§744C (Humification) A& + 3%
P LmRET A A MAEN TR, ARRRRGEERRERT AW 8342
P 4R G A LR R B LR AR AR R M FF AR I, R3S 4ih)E (84.7%88.5%)
A A = B A KAFAETR o £ RSB T AR B iR 6451012 <R
W —F AR, 5 Z AP LE A puex (SOC) e9Fa 2 MIEIK, X3 B F 1%
& P8 38 SR A M T R AL AL R TR, A RIS AR R AR A
BEHI R F I,
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B4 B &K 5| FH TOP5% "o s R 3k 5 2023 FJ% Eni-Advanced Environmental Solutions %
(“Novel Application for the Remediation of Degrade and/or Contaminated soil”) . Bk % 4 % % 5
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BABTATHAAR?, 2019 F). BT ERLEREARAIFARBLEX—FX (“/F
E ‘Tl mARRESBAFIGRFTELES IR, 2022 F). b, BASH
BT AR R R m KT SOF, TSR REAT T 2R 5] AFit e b ag—2X i
5| AR 6,45
(—). &% “International Biodeterioration & Biodegradation (2016,107:158~164)_t 4936
L, HFRE238 Ko B T MmANINR RIAT A RHNE B 3T iR ay v 1E Ausl, B
APIERRR AT £ RS B AL, ARS8 A LATFROIRIFH B LEM A9 A S AE .
INREIEAP AR LR LRI AK, A LF RN SRS R E K, Sthw
" LIEMAES RAARAER, LA EIFETRTH I Z. BXAFRAS. T EA

2124 A REALRA PO L2 E24E (Chemosphere,2017,172:286-293) 3t & A1164 M B 4T

T M “ Wu et al. (2016) compared bioaugmentation using Acinetobacter SZ-1 strain and

biostimulation using (NH4)>SO4 and KH>POs in a petroleum-contaminated soil. It was found that he

dissipation of total petroleum hydrocarbons (TPH) and the amounts of cultivable TPH-, alkane-, and

PAH-degrading microorganisms were higher for biostimulation than for bioaugmentation. Therefore,

it is essential to identify the substrates which could be added into oils to promote the degradation of
PAHs through the bioremediation pathway.”s & Bl AN L& T KA B #H KIS TAZ R 095 L5




1% Mohammad-Saeed Safdari ¥ #11149 &F 50 s R #E 4T T #F3£ “Wu et al, also has studied
bioaugmentation (inoculation of Acinetobacter) and biostimulation (addition of nutrients nitrogen and
phosphorus) of petroleum-hydrocarbon contaminated soil. They observed that bioaugmentation and
biostimulation both contribute to higher TPH degradation (Journal of Hazardous Materials, 2018,

342:270-278) .7,

(=), A& & “Chemosphere (2017,169:124~130)4= “Environmental Pollution (2017,
223:657~664) _E&9FF R, VA Biolog MT2)IAMR A FAR, VAR &% (Total petroleum
hydrocarbon, TPH). }t}2 (Alkanes) #2% 332 (Polycyclic aromatic hydrocarbons, PAHs)
Ae Rk, # R Biolog N AATBAEAMLESE, 22T 3 A 4R AR a9 F N Z
Trike BT B AR, WM EES LR SE R KA, 18RS RS
BA 154 ko 8 FAIEA K F A MR F 445 Rakhely Gabor £ i S “Journal of Hazardous
Materials,2021, 417:125996) £ Fl A 144 32 69 7 FoAeill] T h AL B &« Aerobic heterotrophic
bacterial counts (AHBs) were determined using a modified version of the method reported by Wu et
al. (2017).”. AL RAMAHE X F 8 F #4244 8L (Journal of Hazardous
Materials,2021,410,124869) " 5| | T #4169, “Activities of enzymes in soils reflect the

metabolic activities of microbes, and they play important roles in the process of hydrocarbon

biodegradation (Wu etal., 2017).”,

(Z). 4 “Environmental Pollution (2013, 178: 152~158)” X (896 XIBTT “/A
PG hT f LR BT AR AS B0, BT A B AR R R B EART F TR ik
FRAF G RAPRIAMIE T AL A P 2 RAFIRAAR . BRI LA 50k 3h 91 2k, 1RENR M

S KFIIEE T HERF Z R A#I% Simonich Staci L.Massey ££ 3 & % 6938 3 “Implications

of Bioremediation of Polycyclic Aromatic Hydrocarbon Contaminated Soils for Human Health and

Cancer Risk” (Environmental Science& Technology, 2017.51:9458~9468) 3| Bl 3 i#4 T &4

895 LR R “Wuetal. (2013) also found that bacterial consortia were more successful at degrading

PAHSs when they were inoculated into soils with similar characteristics to those they were originally

isolated from compared with soils exhibiting unrelated characteristics.”s B K A& FHFH . Tk
FIRR EHIZ . BFKF B E B HALAEMA] R & 8918 L “Environmental Science& Technology

(2014,48:13917~13924) 7, “Science of the Total Environment (2020,719: 137456)” w3+ #1142
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