Sl

Sy sl 53 8 iy (S5 S 55T ede Lab 5 5 3lane 8IS

St Slays silig Ol 5 (S e oKl 55 58T i glae

«vIe fls» o9 C)b

w)bdlfg:)lﬁw‘ :1 e)La.:ijJq-

oS Okl
(ks 132) 2 119 Sl S Sogl s pb
5 1w s 5L 15875 Lo Clildgs O gomiils 1B 09 5
tomod ooled Liows iy 1 gy OB L5l Jiiigol 09 5
0930 Jgime Skl OleMb!
Lo Cilig b g0l 09 Sl 1 oode 45 g0 SRS 0 g 1 T 3lgils pli g pb

1ol Ol
Los Cilig o5 § Cildg 0uSiils S e Slis @
mdehghany@sums.ac.ir : j.|
394 J=1537251001. ;)5 Jous s @
GO ey olblustivla wiws Olels @

03 B 2oyled Jgi

(831 Slodl 4 4>g5 b) wid B




)lLao..\...Aﬂ JLQ..."gLQHLo.u u.u).a.mfju—‘ é:L..a L;\Jjﬂ Ao Sk B LS))jL““ngs‘M‘ LS)'G("’ oéjﬂ \.\3‘) 0‘9.0 w)\)b cﬁb
u.q.l’.o.n.uj /5 r....?uo?_?uﬁw)m 5ul.m.“).:l.ﬁu—‘ulflsLﬁodﬂy]u}tﬂs)uﬂ)‘JJLAJGAW.Q‘)SUK_;'L.\.COIAJU)&)JQ
SE b g JyS sle aslip g Vb Cenj slo (Bg) » 0SB L osgdl la S 51 (Sogll (alo; g J5uS (b, 9 S 0 ]

055 (2 B oy p g Eou 8,90 oy (0l 5o

o0 Slaal

GV Gilie sla by, 5 le o1 Ll )b g wlie g S (s Lo oan VT Elis b wlsn b gomiils oys bl o S Su

Bl Logas ;0 500508 agi |, ST Gialy 5 (a5 505 dte) 10 (o pde 5 (22l 4ol p (G 5 (lond (S0 58) S

olais| Slual
S IRVY|

S S|

S 4 (539,9 poe slo ooV .2

(Anthropogenic and none anthropogenic) S wge sle co¥T .3
S by san¥l 09,5 plie .4

S e 551 5 Gilisee slo ou¥T 3l .5

SB b, -6

b S 7

glusl e adis .8

elusl dihhie .9

=
o

S il i

Sl Jobs cud )b

SE o ol )55 2 559 -

oVl (fs drin Jyol S (lo oai VT a5 ) (29,80 poms joitS (285 1 2l S il (S sl 25
Ly o 61,5556  lams (ol 55516 g ,Sae (51033518 w ST olo ooty VT ) 4325 1 yige slo)5iS e (S o o

(S S
w N

sy Sy S 4325 slo al,b 0 agINgG ik 14
(live biomass, Humification) <S5 o sau¥T cts) 4555 sla ol 0 S 0 84o Tslee =i .15
J DRSS ¥ ) 90 0yl

S o eanVT s 45> slo anlyd o le o5l o Bl 285 .16

<l Slonl
Vb iy aliee sla (540555 .17
009l S5 oYL ey 50 3L5 0,50 Ll 00gll S oYU Cans ) Jglitie (sl pusilSo .18
@YU s pge Sl .19




cuw;  JBiostimulation)  spd SO cww;  (Biodegradation) Sy 45,20
oo « (Mineralization) s;ls Sase {Biotransformation) ..; Jwl (bioaugumentation) !33!
(phytodegradation, phytovolatilization, Rhizosphere effect, Vi +L5 (Bio availability) <3

phytostabilization, Rhizoremediation, phytoextraction, Rhizofiltration)
(Detoxification) ls; coew .21

(Activation) ;L Jls .22
(Cometabolism) guJgliogs .23

Bioventing .24
Soil Vapor Extraction (SVE) .25
Bi barriers .26

e 55 Sloal
OB Sl 5 Ol o YL 27
3o g 038 2L 28
S Supd sV .29
(eleo g Ll3e) ol 20Vl Galises sla g, .30
(el ¢ LIse)(soil bioremediation) S iws; VL .31
e Sl 4y osgll slo S VU sl o35l .32
s SLaS 5 4 engll sls S 2L sbe 31,0 .33

SB Yl by g b 34

RSLE SIS

=igol &yl

SI9e> (i IN (99

e 3 B Sl (il 5 iy ¢SS (e slghn ) eslizad

4 hos ) duder Dl (51 53 Bl 0 33T £ b 50 O el S g oy 5 Sy (G35 50T Sl Ik 5o
Lo SYe Coms 3550 Dl b a2 ot 55 U558 (0wl 5 Ob il Sl (poman 555 (g0 0313 O gl
S & WS sy el e

S9N gt N (995
&oloea ULJ}J s sl




6&4‘55@‘)du)\}\rjl{%ﬁ)ﬂiL;L@.i)))'\a:\.i’:m‘

9ol @l

ol 25507 ple
Metting F.B., Anderson D. R. Hinchee R. E., “Applied biotechnology for site remediation” ,
Lewis Publishers, Inc., last edition
Hinchee R. E., Fredickson, J., Alleman B. C. “Bioaugumentaion for site remediation”,
Battelle Pr, last edition
Norris R.D., Handbook of Bioremediation”, Lewis Publishers, Inc., last edition
Hinchee R. E., Kittel J., Resinger H.J., “Applied bioremediation of petroleum hydrocarbon”
Battelle Pr
Gibson D.T., “Microbial degradation of organic compounds” Marcel Deker, Inc. Last edition
Rittmann B. T., Maccarty P.L., “Environmental biotechnology: Principals and applications”
MC Graw Hill, Last edition
Donald L. Wise. “Remediation engineering of contaminated soils (Environmental Science
and pollution control) 2000 Marcel Deker, Inc.
Morel Jean Echervarria et al., “phytoremediation of metal contaminated soils 2006 Springer
Marier raina M., Pepper Lan., et al., “environmental Microbiology”, 2012. Academic press.
Jordening Hans- Joachim., et al., “Biotechnology, concepts and applications” 2005. Wiley-
VCH
Eweis, Juana. B., Sariana J., et. al., “Bioremediation principles”. MC Graw Hill, Last edition
Evans G.M., and Furlong J.C., “Environmental Biotechnology Theory and application”, John
Wiley and sons Ltd. Last edition
Shree N., Singh Dr, Et al., “Environmental Biotechnology”, Last edition”, Springer Last
edition
“Advances in Bioremediation of wastewater and polluted soils” Nadfumi Shiomi. In Tech.
Hill, Last edition

ety gs‘:}9'°T &be
il sl ok

(RS Yle




sigoT DUl 9 Ol g

(W55l 5 598 59 Dl (5555 55 5 b 9) ()0 &S S g 5 hloy ™

o yod 9xuild 9l il oguw bl £g
U*S14 (W‘JG)éjrjd}b‘)JuT‘)‘ksimﬂ\fCM‘ ;.,S"' QJW“LS’L-"‘:‘JJ‘ . @}QGL:‘:'J)‘
AL (o555 Ok
ST Jos5 4l 2ol e
. e S 0seT e | Sl
(ey95 0LL)
o 20 15 —

Aoloydy aslpe Conl oad ol )8 0aSiily culu )0 lgis fpen b oS (S @y o b))l oy sl ;o i) 4ol g (2l o



o3 Sk 6 0 3 o jlad Jsutr

(1402-1403 Jof 0 5) 1402-1 : > &1, bo; 1402 00 55399 Jlu o Cadlage 1555 ahdie oyligmeils olgoeaidl 1dun 8,5
DT O ouSCid ias 10-12 1402/07/ | 4 4w
P oSS b S 0l il s Gy o 1
e 55 S o 10-12 | 1402/07/ | a5 4
5 D pre aSzsls Sars 1S 6\;-;;.9\;&5., by Lo 5
R colag J
Coum ol i sl Las — 10-12 1402/07/ | 4 4w
P S|SB Sl JTslm 5 &S pH 5 55318 ol S b s 3
IET | JEE W ouSLidl lias P 10-12 1402/07/ | 4w 4w
T | S gl w15 Sn 2 S5 4
PR JEEW 0aSiiils Slars xS ¢S s s ouu VT e 20 Jgol L sl 10-12 1402/08/ | aus aw s
R coslage
PR T TE W oasluils | Slims xS EMlbe 5 byl 5o Jaoes (la, 5ST6 &)Jg:,, sla, S el 10-12 1402/08/ | aib aw
e s ) 6
ol S Foll U5 3 (K5 ke
PR T T oaSlasls Sl 55 aging coww oS g;"’?ﬂ BEEY P sk 10-12 1402/08/ | 4 4w .
Neviy Cublage
5 o eafils | Glias S5 o 05T Bl 285 5N g s st Caa | 10-12) 1A0208) 1 e
$SeiS conlage
PR JEEW ouSidle Slins x5 o_,jjT sS s &‘y\ﬂ Cans ) 33 5 350 Ll 2 oo 10-12 1402/08/ | auis 4w o
Neviy Cublage
9 Loum s oSl SERS S &YL& St & sl °z3 J‘:L’J 10-12 1402/09/ | 4 4w 0
R colag
g s e S s avias glp 2V ol iy cstle g ol b s g systs | 10-12 [ 1402/09/ | 4 as .
5 “Ehe osgll (sla




sasadls | Jlaes 28 SB ¢ i gl 2V olE o) Sl s b s g gosti | 10-12 | 1402/097 ) 4 e
12
Sl sogll slo
0aSisls Slaas 1S &l Jleb PSR )eSTl u“-’m-’ alisee la gy Judxs 10-12 1402/09/ | 4 4w
el 13
% (e e S
5 o ol i ooSiils | lims ;25 Bioventing )eS's s Calses sla o, Judows | 10-12 | 1402/10/ | acs aw
PS5 Coblage Bioventing, Biobarrier) 14
9 M—o_:‘ ST 0aSlisls u—:h&é )350 )l C)B- BER ¢l§» BE) u‘iyh) SB- u':‘iYLi Calises (.gu’ U‘:ﬁ) J‘b = 10-12 1402/10/ 4D
S g oo = 15
§RS % (S saze 503 28 2V 5 O
§ Lo Gl it oasiils | Slams 115 (Colre s Ll S (S5 VL b Ul | 10-120 114027107 | s e 16
R3Ps sl
PROCT REw oaSiils Slass xS wi..w Ol e ostT Sla S J;.le_ sl g5zl b G:L..w.i 10-12 1402/10/ | 4 4w 17
R3Ps sl
99‘-"-‘_@‘ o oSl @L““ ).Sé 5\5- g):"iyti ‘Sh gj:j) ‘}i‘}; C_.:-L:.A BE g_.)% JU)_}} 45‘)‘ 10-12 1402/10/ A dw 18
9,(’ LY Cedsloge




