) )

e A5 0N aoell L LLaall o ! JUHT 31 S 5
e Lelaza Vs doeal b BT Al 5 Lgta aslatw U dalall w—ﬁ‘c’?:
ZL@.;A}%;:J\&A%Y\(:}@.&»MOLMJ}\

il g o3lall 8 (il B i Rtd) ool Ty il ol -
oA e s b okl oLl

e Bl domy 2l LN g on el VT Sl 005 slae 5o LaS
o o el Pl ) GBlas Al L oSSl 1 oY1 e ) 22l
dptadl JUH 3 1 G e e Al <O g i A1 ab U ol el
ittty sliadls Slpells U Il e el b pholl Adlasdl ) el e
T el el e Y il elas Y
BLAYL (dals Nl wldllae 8 il piadll s deliall s 3 i s
Sl ol o all it I g 3 O3lalls Jaidl e ol 05 33m0 5 205 )
S e I L slinaY 1 el Ol lidies s LI e dlsla
;Ml?udﬁ@ésw_sﬁ\&;ﬂﬁmw;ﬂj Jus s iow Y]
ol e ity Aol > giall ol s O3l e il ) i1 0 5L
ol asle] b Ll Sl o saliza 1 IS 5 Rl lS 201 e

\A



R RN \Al
oAl Y Bsliza 1 e a3 e

Lian Lgarl etaly (5,31 bbb 0ol e ol wlles comloa
3yl 5 (Physical weathering) domsedall &yl o ikl il ol yll oy
sl S 5 Sl $ 5 S A yky ged Al 5 (Chemical weathering) &5 Sl
s 0L Lakesll V1 I BLSYL ¢a )15 0L sl g Aol Aol
:L:s%{\}gw’w,g,u\@w,“ybubw@,ﬂmﬂm L o
ey & 0l JJoslal ol BLAJ I35 Ay c oLl s O gomel) Lkl
s cals g Sl bladiast of Las .@m]ﬂupa:gso,bgwsﬁ
Laall :J;:;gﬂb s el b ksl uall oY el B Ll
& 3——2 5 (Solubilization) &413Y1 5 (Assimilation) J.,_:_A_:.S\ 9 (Mineralization)
s S Y1 ol g dakzsedl £y 9 S S Lleall s (Storage) - 35l s (Immobilization)
oo JLl fw Jo ¢ pulsedl oatas . (Oxidation and Reduction) JI 3215
AA LS o gl dd y> 2 oS By ,SU Y pomil] 5 55 A1 il ol
(VAT (Bslo ) il 1) AWl ol 35 Al a5l

oo solanw I Sbladl 955 Oslall e ol il 3 shas S
La\.i—\cabb.ﬂ!c.é_,&o.\g\!¢ﬂ!@$\d;>$¢@|dﬂ|o\.ﬂ$u
ey oo ¥l el ) (st Enally dpslazi¥ly Ll sk
isu‘,\ﬁiy;_ﬁ:ﬁ.ﬂ@M@ﬁwiw@gﬁuwb
L el G pall lidies s L

Dol e ol IS S8 pl ) Ay ) AN s IS e 86 5
S & 45 e JiSS 15 el Lol sl 555,00 Lo psadlloslels
el ba BT cda ) s 5 it Ul ey 5LaaN1 B gy Aol
dudd | Sl g 5 Nl sl 3 e a1, 2 st ey LY
o piadl el O all lilses y UL Gl y bl y ol ,LesTl
ey LY T e L st e A Zakll Ll 0l

52 0slall e i) JUH 3 1 B asel olial ool e




vy iz LLas

QUL o o 2 s 2 il 3Ll oy U e g SCLI DLl plaserd
e IVl a5 Sl YT am 85l Lol ool 22 501 ) (sl
Zn-methalloenzyme ¢ 5| Lo s g 531 any 51,30 Joe O3Lall sy 5 S Ul
8 o-\3 Aspergillus niger s Jad)\ y Bacillus subtilis 8 ,=SI| 1o} 45 sl
e\l e 5 g 5 LSIGY s ol L5 50 S 5 . Saccharomyces cerevisiae
L5l Y L5l el e eSS e laS . pdacll @301 5
oA 5,8 Sl e dodadl Cloew s Y1 oo S BLES 2l 5
Arthrobacter sp. 5 =S\ 5 Scenedesmus sp. g.,\.l:»r.l;.“ : Le,.a saasul idl ol
g selatal s J& oo & o dl OlLLaally L)l e Cladosporium sp. s Jadll 5
e oY eI IRl 35 el eds il d L acall
Bacilluss - =SJ| r\.x_;:_;.A Gk e M\ SVl cits el
B LS ol jmte a el elaw e Loy s 5 54 manganicus
UK ate Ja 5 8aST ey Golaazal e 5,0l L) Ecolis xSl Of Ll
o atSUS Schizoophyllum sp. 5 Jaill Cosdezwl Uasl . (g bl Sl dlaul
G5 pare ST LS L) S Gamy sy SN e 3 g
2 Jlgss L:;J\}(Methylation) dell ollae Slu| Jl BLSYL éijj\j
Ll peoliall el gall & gladl e atsUl Sl 3 jalalladigy s kel
Xanthomomnas g Pseudomomnas sp. Jea | ;oSN 0 dpdadl & 5 o 2ol
ol LSl bl s L psens Ay 31l Cadas SUl e sp.
3 Ecoli 2S5 Baml gy 3531 ) 418 (0 G5 1 L] 5 ol oD i LaS
D e Sl S Gam 5,08 SNl Gan CuidS s . Entherobacter aerogenes
_ske Chlorella sp. >kl y Pseudomomnas sp. & ;2SI\ 5 Penicillium sp. & adl|
] L5USe] Syl lls o 3155 o gl p )l e S 55 0152
Ll ol s planed S il 1) ol e 33 ,allal) Al
ol ol B sieall G g 0550 s ) e oliane] LBl
8 " - e W5 LaS . (Winkelmann & Winge, 1994; Klug & Reddy, 1984)



g*.:._..“ O‘V! \'24

n Jo o n i r}:ﬂ:.\:...J\ 228 &dxs Micrococcus sp. g Clostridium sp.
¢.»| Candida albicans 8 peadhl 5455 A 0 3 55l Js ol e Sl
r)_:;:l.:mj\ S aalllia oS s JI s G_LLMJ (éJJU Selenite reductase
5 Colothrix sp. =5 Jta L3 A S any 3,08 Lol B ) . sl
aslazu i US,J A ade Lg,U-\ WS e wudl w5 e Leprotthrixsp .
LS & Thiobacillus ferrooxidans b S ol Y A bl s
Gy e e el e Gl UG, L5 e cadll e
Jss gt (VAT il oy srv\‘\/\i ¢33l ) (Bioleaching)
S o Bl Y & | bl sy N1 ) JUH B 1 S Al
SN s Ll e ol el ol cOslall e sl b dasull 4
Josdl o3 05 clamaiall Ao | Sul1 81 ey Slreldl Gy b e dadadl
ﬂ,xjoawiy%;ﬂ|)\,¢iy@u|aiwaﬁf::a::ﬁwic.,aj;;
o LY 5w pdoe iSG Uy emall Gl lilies s UL
Cis )l ol el e 22U o (il
L b el Lokl oY1 s s ¢ Bl 5 &bl ol 5l
SSUl b el sl U1 S Tsbza] Lgne Joladl 448 5 LSl o 1Y Ll
. VJLJ\ o dalisen

e b STy slams¥isia g il dinl s 3 ol L o
Ciabiies Ay 1 ols 25156 e Bkl J o e 5 pare Loy bl olalsdl
5 sinll G5 penas Jo s colalielly lladl A las s Oslall e il J s
Sl bl all e st Lt Hlad U Lol LadasVL Glas s 50
o UM‘ ols L._;;cuv-‘ CJLM_}U} CJLMU:—\ u.é o 6".” 3.:.5:.:14:“ :L:A-L\J‘



vo ity Llas

g;xwaﬁ,,\u,wmq;gcpj?ogw\}ugwpa,wya;uuﬂem
R P FSN PP [FCTN & IR P U WS E S S P (PRI P AL

yﬂw\‘g,s_;wlcﬂ;mjww@,u\yoihfsw\!
als e Ll Jo B3l I ol il a5 531 g ellae] 255 LA
s)Lall LBV e palsedld LI LS Gariss s ol & il o 2l
Jordl ey L Be el Godasy ol elsY T G L (g5 1a s e 5kl
l;u%,;, .le;uﬂlydbéwwwb@,%ﬁu,;%;L.:g,ldip
ol Ay I bl Ll S asdoe subas Jolll Sl - 31 4 JLnll
;!,,L\(Té,mw.x.wa;;u,siwiLe;xjw&&abﬂ_d\Ohgw
Gy oy ol 8 bl 25 el a1 2 AWl Sl LB LS oy cLslassl
Sleleall e b Lgplllaza s b Jndll plaza¥ITon 055 i 15,800 22
$o 50 Ao il Calis (1 AVE) JyeS pmal Ji5e ST il
(e VAAA LD (1 44Y) 31 5 sl

s Ll Ol I o S5 dLallda 3 oS

S ro S5l Ly dola BV (ot Ll s e 58 0l -)

el
keI G g Lelal vl I Bl ) Ol s o sl -
.ébLaJS}“

Slaald | b L LG I Ll Lol pladlels] e fondl =Y
LB 13 5 0 dae |

skl il e 2Ll & glall pn d A LS T 5~ 8
Cieliall &yl ST stjmaubdljagud\fdrwj

o Ll Sou ¥ e LU jslall 8 g5 e dl ls al ol ] -0
bl e b daasll Lo dd | Sbu Y1 ST e s bl

id-bany O3lall e ol JL:-:Jl Ghla &y sill Syl ] =1
),A(\yng;ga,%;q;gw;u\fmagmboub&



AR vi
bl dena)l g Azl Lol Tue s 5 221
g;uuug,m@u\djuojutwgaowasu’wogqu
o83tz e ST e o Jle S5 diad o2l JUHT 231
olalses oo B3lanw Yl cﬂ_,J:J(_,bsLal\&aq_iﬁ\qBKUéloL:iﬁ\dlS
wwoﬁ&ggb@ww@,ﬂwmg” ¢ el G pal
Ma b il 5 e Ll as olins g3l AL iy Lol sl
.M\dﬁ@db&‘

(Sl & gl r 31 Al Y
B o iy L] § T il bl 53 5 G Jos U
W@&pjgs%ﬂyﬁbuw\y&”(quiagjﬁ\a;n
wsguw@bbw‘,ﬁﬂuja{;y&;.:_;\rw@uww,ﬂ\
A S e ikl 22l oY e kol B ) (5352 S g U
Mozl gVl YT polie (o 0550 el pUadl O s 52 LaS 5
SOl ety . e OV 522 M o5 G55 od s 0314
B b Lelualli, 2l inls 15 jazadl OLSYI by 2l Zadall 5] gal)
LS fqgg\(w\gu,ﬂ Al bl 5 S ol g i YLl
couy‘ydﬁm\rmm&gw|w\w@\@ﬂﬁﬂ,ﬁ&
& Lgzaie b ) OSCAL o Lol 525 JUb] Eaday 601 1 g
axl g ;jﬂ‘ Jb\.a:l\ J.:ST u.n’l..a_j RETITSUP (Petroleum pollution) iz L“;54.«3.’.5\
Ll olu¥lir a3l tandl Gl e sl Jlos 3 Glall
.uj.QM‘,)wl,y|)wo,byquM\'aumj
af;w\,ujﬂt@wggguigﬁfd\@u‘um‘__gM\apM\
oo iamly ol L Jaad aal 3 b1yl Jod 5 Lo e S
VAR ) ol
%;J?M::L;,;ufmgjuu‘&gu\a,ﬁ\&;wgmmmj



vv i Llas

oln & 15 JI Y el LUl Jaiedl 36U of JIaslsYU gblll ells
a B pteadle Sl 501V ols o A ilile Gy b o g podl gl
|

ol Jy Sllaomdly sl e JUI S b Jaidl &l iy oI5
ALl e Balzss (SUT 5 =JBl forw o = s 25 L Ul o) L]
b ksl slintny aadly &3 015 a3 Y e aals Slobs
Ol B U S Cillss Slins 5 paslas Ol Lty blusl 5 yeb gl
. (Calabrese & Kostecki, 1990)

ool sl CatS (g p il o gt i i 2l ) Tolial
6 Lo 1y 95 ol Zas ) A1 sl 0 Jaidl o S gl dl Lty
dpdall gt o e e izt il 14 ) Biisnl) Y )
(e VAT (Bslo ) hidl & gl B Ladadl Sl Y1 e

L Jsos A Al & pdadl LS U o il 0 S 5 il
01 el o T ool L 30 41 e B g S5 gl LS
o ol g o daly Sl lie i 35S de ) LasNI Ty el
o 03 ot ) e el 1T o 5 Jaiel) 55U U Sl s oty
Tl oY o Ll I3 e s LA B 55 s O S L
roball Gan 58 583k ol el &5l AN ALl ool Lzedin
oWl 231 3 Ll dSaall

oo ool s HLAl o5 L3l L SN O p shae 48 LeS
caslinto Laidl &1 o SLYI B patdl o L5 J] 533 e Ll Bl Yl
Ll any s S Houdl e 220G pa e OLS oot el Coloay
byl ol Kol A oliall ol sl ol s S sast s
a2l o 0 390 Ty ol 5858 dome bt U 2L

c el el B ol adll e sl S| ] Jall (605
sl Ladadl ol ol e puadl s g & el s C-Ls U



‘_?:.:” O;Yl YA

o ) AL Laain 3 s o5,k 101 e palssl
< sl ol (’“-5'-:';‘ u.x_«,,_m., S (Biological treatment)
6,5 A ) oy el ) Tolaad wlintia s il 1,51 (e el
Alternaria alternata’ 2 1a30) i) SIS an OF e Sl 45 5
Aspergillus flavus g Curvularia lunata 5 Penicillium chrysogenum 3 Ulocladium
Pseudomonas s Micrococcus s Bacillus 3 Arthobacter & S L1 GUAS
Jﬁ?ﬁéwgl@}ijQMjr&‘w‘MjmduSJ.ﬁQu
(VYT Bolo o) 5 o S B
cjjj\%gmaum,w\rmyz_a:.;.uur;\gumm),\jj
e Lgo s LI o dydall Jaedi s b o 1501 3 el ool e I
@1;\L@,?L?:A;@L;gvfdtdbngpjﬁg\mowww
gl sl ) IS 3 8 S Ty i a5 e Sy
L,@n;'é",;ybu;.mu{i@uwmb sliadl 45 5 S 9 gl LS o)
sl dads 5 40 DL?HLL;SL’(-@TL§°E) (gAY A Ol LA |8 o
. (Hashem,1995,1996 ; Ehrlich , 1981) ?:?,Jsrw Sl exal Ol
t\ﬁ\u@mwﬂw@M@q;ﬁg\&wdfmx\fmy,
ST s ot gy p 585 o Bl pled] e e 3,058 & sl
Tty el s o Ul a0 L] JU5 LS ¢ 03 el )
Msowgaﬁwwya;wﬂw@?uj ARSI W
. (Hashem & Al-Harbi, 2000 ; Hashem, 2000 ¢V 44Y code) Lokl
LA Sl e kel 5 o S IS dsly Jaitd) S 5 0B e sass
St Gl 550 s ) (53U g s o sl (5 il
falzsll Szl o il N aly o2 5 il 5y S 0T LaS 5250 o2l s
L;Ma;:&;.ﬂ,bu\o\;w\Oﬁ.xiup_”;?;w;ﬁm\i;%;sx;bﬂm
s 0 S 2ty S 1 dnlST e sl SV o il dn s
izl oY1 e bl Sl e Jans 131 ey e sl 5L SIS



va iy Llas

(BVEVY (Glo cpl ¢ 014 (pOlu)) (Acid rain) paadl bl g s

o Jia xS el Y1 sy e ST
Leblan jbd Ay laadby & M o =l yam e Pseudomonas g Acinetobacter
£ S O L oy Lo (il Gy fall e ST Lo L35 g 5
ol 5l pldseul e LJLe 5 U8 <il> Methanobacterium thermoantotrophicum
3o SallaS - m s sdadll s 5 3 OB JLed o2 JIBLAYL
Lo, damSs Sl 5 o plall s fe 5P s @iﬂ Cladosporium resinae 3 i
.(Alexander: 1999) 4,; »Sakdlols I 1L e

a.w.l.wO.PBJLﬁu?sﬂ‘%;\me‘&w\ﬁQUﬁ;j)Jﬁj\CJY);:)
Al by s el Gl il 3T g Aksdl Y gl s dnylize
Lo o Jody Vs Ol s b V15 0Ll s O YT 5L B3l Y gl
by Sl ells C.EM JLAL 5 . (Hashem 1995,1996) (g ol Ll Sldas 3
et 055 e S5 d 5L GBI 1 Joe Lol i o Laf
g 5l b sV At LG b el L] o 15 AR5 Ag

o kil B & el i) e sl VT U e 1§ Sl us
e sls 6;, ‘w\aw\wﬁg\,w\ leloall ol
Lo 5 L 3301 £ S o Al piid o €203 s
.Q;?sgj\g;-\y&u‘é,u—\ew\@y,gw@ﬁ;)wwﬁdb
Laasall Ol s S am daul y Laidl slad L B0 42 55 o Ss ades
Ly il s Gy g . Desulfotomaculum nigrificans 8 Sl L
&l e adly Slintay Jeadl & gl A lae Jloes B a1 A S LS
) . (Hashem, 2000"9 f\‘\‘\\“ codus) QMM

Jlres b 3yl 220l e Ll BslinaV1 STl sl 2 LS

odn Aol gy ol o ¢ ) genall G esiell Lol oMot (g gt il
O,_\)%,J;:l\Lw\&ﬂ\ﬁw‘\@ysﬂ;agﬁs&d,&\q}u\
(pVAAAT VAT (ol



R R Ar

Sl pll e dpdall ) S 3 B p e G Al oliadl ol
= J ) Laa el SV 581 a5 Slaald | b i Jall Sl
Slte s bl Aol 5 bzl olaoald Joaldl o Ss 2o ¢ g2l
el S I BLSYL c Il b o) gl juall el Ll s Lo o
dpkall ogn saasS ¢ Wl p Bilea SUT 3 JUHT @31 b pstey sl
A 3l gy S sl ] Lo s g sedl olelall g

it g g3 & gl -

o ol s DLl Ladd ilslad | u-muwwkj}p&\y
Lelialls) gl ioe .gg:J\rLLJnglré}H) ;u}“opr.‘;ﬂyz;m\m
st 53 eV ¢ 0L g3 o I G 251 sl
bl 5 SN & 1l gy LIl B cpo gl ¢ gy Ll 0
&Ll LU gl pa ls QLI Jo 5SS Ty S5 A
M\ 5lel LI 5 (Accessory cells) sdeLudl L1 5 (Lymphotic cells)
(21 €14 ¢« Laxl) (Complement cells)

S 0T Bl S Yoma Ll g A 5 &S Ll it 015  5las 52 LaS
o ety Ui Yioes & 5 ol (A8 el Sl ) L oS
Ol M MY s 5 . (J) Lz g0 I oy o (5) baos o Lo dbolins 5 ¢Sl
gl Lt Al s U1 Sl 1 i (s (el o lin 5,40
MWL (NN = AV ) sl ey Lo Lgiay (a0 V) =81 ) 2ol
S0 o Lol el o sde o (g gmomy ¥ Y JUH 2301 S 02
SN BLSYL 0 505815 elall O s w5 DLl 51 Jeo 55621
55 8 S5 Lnmb i 45 Ol g Gllay A1y Ol p2dl) il Ciif Sl
Lol 1 S T bl 5 80 0l L1 0T LS L (5 A a3l e ol
;e LSLasUl 5 LSt bl 0 i e o W ek e 0L



A i Llas

_&iﬂj.{.“l\‘,&,!u\Mlal&.ﬁ;o?ﬂb&i}wu;uubtgil\a&;u
L, U ol sl Sy T bl 5,80 Ol 1L 0LV Aol 261 Ll S
fns 5L, Slas Go b e olasVI | i LY 0Ll des e 55001
Jo 5 Tl ¢S ol 1 01 Ll L L Lin 3 gy DL YT LS 5 13)
Lo ey WU 3 Sud A1 LSOl Mol Gamy b iny S50 JorlaS
AL (g LT e g5 Sty M s 5 5,y Oy e & g
Ol gl n gl 5 1A 50 SLalarll o A all ons 13

S e e gl Y ol o 2Ty 6 palall GG e doel) il ;2301
83 e ol a1 Of Lam o A bolinn s oSl ol pold LI
Of dr g dis . ol bl Jam Jo Sl STels o A el lsl I
S oy 5 Bl a8l e et )5 ) ol 0155 s 5
Lgza 770 o llacS bl LSS T a5 Ol S5 o 8
SSUT B Ll eI LG Bl Sl O N5, LaY1 5 . el 0l
&;)\r,z‘mO“J,w\u.x,ul&;;;:@,,wg;;\%;gwO,,:uu:,‘u
G S S 5L s a5 13 Ll 01,25 O o I LaS L OL Y o
OIS L pdll S 5 B ol il G L ooy b e 3 Gl 2o e
s JL Jodl 52,0 3] S (5 e N i 501 05 )l 2 L)
72 oo 5 13 T 0Ll W B JUL sV gy (503 bl ¢S
s g5V liclall Gan &pd s pliall oty 4B S¢S 61>
Al e Sl L ol e o5l ol 38 L of e J
ol M Bzl QLYI A jlms s b line 5 16U Slor ydd (51 A
Sl g a5 N o YT el Sl g o o 2T
G el £l T/ Sy Sn Ver e r s S8 el gy e
celandlolll (5 58 e 2SOl ooy ondl Bl g 8,51 2y p Ui 1 o )
o s Ol ol Lps s e (35 aisey Oyl 01,5 bLts Of Lo J LS



PR AY
Sl g 5 i Lgb Lty L a5 sladl el W L i s ¢ gy S
SLals pll & gl (o T OT Lo JLas 5Ll e g Jo 05 1 2L
e ol s Sl 015 Glanl b cind 0 by G ST ol
6 3t 35041 3l o dall o 5 10 . Gl DU el Ly 0 any
(praae o) s o Yo v o dy 3V oy peine s 1631 5 2l)

Sl ga 2 55k 23 LS pmall 5 VI g Ll e s
oda han G L3S o s LY cBuge b (00 Al L) @ puall AU
g,b\@%gumui,»m;r_;,\y[.g.@[;,%:s\i}?ubju
O,<5wgwylﬁﬂﬂtc}ww,\s}ytwupa,L;u\u,.atf’v\j
&yl e 5N Gl Gl s s 8,1 B0y sl LD s
Qw,;_\,dtzw\,ou,gbu,,g,@ba,\,lbwbéuu,;\,ﬁd@;xj
gy il el el NI Ol pna | e ity ol iy ke
Gy e gale s 3G gale ol 236 215030 jasetal) ol plase )
Sl gald o i) B Al LS G 2] sy 550 (LWL e
.(.A\Z\e\cw)@M‘JfS}RN‘OJM\WL&AJJQQ\

T e s 145yl sk L3 DL e OF e JY VI (S0T 055
Il 1) dad i s U5 ibliie s U Il Sl T LaS 45
sﬂ?‘woﬁj.L;p,@g)\,g;uO}L;u\a,uydgw‘wya?ﬁsww
I TEVE R UCHRRE RIS U WS WAL PO T R ENESN (| SR
Ol B s Gl el ladas e b UL A e sl bli
MOL{J{SOBSJJFWL&AJPSJLQ%ACMJ ceoManly
ey Jol iy 2SN polianal 3l ks Sodd W oday a0 (e
SLdodll 55 Al dr gy LS ¢y sal o sV e s slaalll sl JUisly
(V18 cad ) eMandl sl xaly el L a3l s g i LI
S IRRL JO PN PR TP GRS JOCH [ F S PR E RN PSR
LOLsYI e dall 5 56 Y1 e denall ol S0 2 ol



AY Lo hlas

skl L5 g s LkeaSN 8 g2 Y1 oo Al BVl S i 555
5 S gl G Jrs e s Jloleliall Gand gl il ol
s Ly ddall 85 U gl S ) BLYL YT sl
Jm%g\jwbwumﬂawwu;wgbzgujmlwmm
L Sl o 5 Bme Sl G b e laeYI )

W&Mdgwduydgw\&;wa,}!g;@
JUadl Csleld Gl by 1 piall plaseia el 12 oo 03Y1 5 cOLSY!
v le sl 33 o il ol oY1 s e (152D
Mossts Lgmaor oz sl el Lol gl o Jazsy & f5Y e e e e
M s = I Ul ity —0Ld¥I Ly et s e pandl ol 50Vl
0B Gogyas s 4o i a8l 5 6y & poall Lty S5 ANy amloo s o sl
OV EERE y%}?&b::ﬂ\@b@}d\d)ﬁmtw@huyC)Sm
a;‘&grwj‘&ﬁj,i,ww\“wdu@ianﬁzﬂ;;:m,
Bl y gl Ul e 2kl el Sllas B R s ST LG i) U
I b Lol Lmandl Sl b 2l s e Y LY 03] e Jladl clgll
6uv\igﬁjdwtdw¢wuwopwgwu»;)wuj
M55l e 52l s palay Glay Le @ls pos 5 g pesall ) 0
aaldizal pde 3Ll e Gy S (JI Ll plaszil ol o o0 &y 54
03 e b i e VIl e 35 0L 13 sl OF LG 3 sl J+1s
LS oLy

O e 0 w58 BN s L] ol lll oy it LS
ol el g0l ad g ol o 1L p bl ol SIS 22 Jles
leﬂww)ﬁjo\!bdwﬁgdbauﬁ}‘u@ul;;_))\_?aj\
Lkes Gon g2 OISl Lo s B T 35,0 Ve em) e lass 3
J s L3 il 5 oS NG OF (5 2T CplLE ins s . e



el g A¢

el OF i ) LS 012l gl o Gt g il o ol ol
S o et e e o s STl g0l il oy 1M1
TARLE ‘gg);wy,ﬂg&;@py%ywmﬂob Lgdanznsy
NOLLTRS W

34l 0391 e Cnns dgarms b linn s 165 Sl go 525 501 S elay
5o 0B G ey . 03 ianll WO e ol 51 amy Gty g A5
sehoo 31 b las JUHT 31 5 Jadl Ll s o Lol ]
\o y&;gﬂljag,wwu&nwos’wguﬁﬁ-\(w‘u@&ﬁ@w
b Uiy S o 1 3G e £ a5 2255

CJ}J.:J\SJALBOx.\i—\@é_\)wgﬁ;.\{\(@LQY\QLAJ.U\OTLQS
ot Yy el (6 sl p BV Ly Geb oF bl Sl
Sl Jamlly eluall il gladl s OISl ss 85l 3 Ao 4 541 4 305
.LLJ\E:L&:.»Y\;;&L;)BJALB\&O»MLp@-—\ﬁlxl\u@tbj

3P 5y gudl Joudl B g S Oy Sn 553 ¢
i) ke g B I

Bl oo gy L adl] & T bl o 5,3 IS G 2 Jlws JU
o s ks Lagd Loy 4o, Y1 Ol pandl 3ot 05 Jor 5 5 U1 O 2g SN ALY
P s pall Slllate oz o e OLGYI Gl iy lowns ] 65 555
A e 33l o ol 3 e [5,0] § T ler 281 B G oS3 Gl s
LSV ED oohe] au ool b s Wy SN 053 o
Ll s 55 Ladall 5558 o il pia yllly ol 5 DL ol 1Sa 5

LY e e Gl e Lo o]



AO i Llas

iy A I gLy A1 5 el joliall o 0y S Saaie s
oo el g sl Uty iz allowdl 0ty 1y S BLI ¢l 5T L
Mg ¥ ad ¥l 0SS 5 6 oY1 Pl ol ye 5 s ST DL G o
.a,g};y\gwuiu@,w‘w&u}mdawsjg s b paiall
Lkl Y ol Jlome 3 TSN LA S L p 55 Slbas 36 S
P ps paallligd

oS oo ol Sl s s eSS 2SI & el LS L JUE )
iy g2eN OLS o JId g

rp«wgu‘L@L};,M,muusﬁnwﬁ‘wuw -
i

eV AAAT (Gl () & ganll 2 U Y1 Il sasST -

Ladl 5 S5y sl o 5358 501 G o e daisll & Il j3lias 63555
Ovr sl A oS e bl g SN LS o s Alsla Slas G )
gy Lehtt sl LA Sl G wlanes o (g ShaensT 56,
U kall y Flavobacterium sp. 3 Bacillus sp. s Pseudomomnas sp.\s =S|
1) M el o) CIoedall g 5 yamy Ao 3 aS . Penicillium sp. 5 Aspergillus sp.
Jir Sl S Y Gyl oy oS plienad e 5,01 ool
(p V99 I« 3slo o) Oscillatoria limnetica

LA LS any b o oS deeST S0 Ll a5 Ll ys o 235
Saccharomyces § y—o3-\ 3 Penicillium chrysogenum s Jai)l Of Lo oI5 « a5l
ke s o DI eL2RN IS (g g U1 i ) ) L 5,05 ol cerevisiae
q..a»b-bj‘ﬁ)&‘)léay%ﬁiﬂwlqg)}itllwioklwdp
el sl Bl Wy &A1 B oy B 805 B8 5 Ay e

CopSlenS 5 b Jo Aliell olaasl] s b sy
J}.A.)lgw.ﬁuiﬁisjogl\@fa:abﬁJlg@jgd\jispl)jluw}
g Ay o S OLS o 08 S OlaS o &y 2l el



RN AT

s Sl BLaald el i I ol gl s g 5 6 281 a0 G el o2
;;.m (HyS) o g gl s oS I cDesulfovibri; ol oLy g Sl
b medll Gl olos candieranl 13] 51,081 (e ddadl GBI sdms Gl
Elinn s (Sludge) slok| i Las EIPOS LW UOY I PP [P p £ R
JSEI 1 o 5 Ll e ey oS ST YT oy eall G all
I H POSWETWIHS [ EREPRtY (FeS) sl Aty 1S Lganl oo
Jeo il o SU s 5 A1 oSl i 5 LS il enall G el ol
(f/\o“ Sl > i J.@ Sy iaald ‘_fb\ﬂl ue Sulfolobus A
A N I X

b ik o el laiddl Ol Citn OF o s 5o el sy sl
ERRIpY g S Gl e Bl U S (i dind cAslialls) A
lebuall b oz Al o Sy Joy s Lglintons Lol LS L e
* Lkl Al 5 2l

OB &y oS LS o o bl g alas s S Y ol s
Al I Tsbealy o gl el 31550 1y Al a,*_;f@u&.u
Ll odn 3 Lty |y 93 ol 22l 21 S 05 e 450 o 5152
gy e VY1 el a5l n Ay pn )l ST LS
AN Lo a5 131 I oS n 5 ¢l i kel ol 5
blal i 4l olib of 0,55 oledl 5l o e coy S d s
BPTRA\

gadl e 5,08 Ll A Sl e dudald OF 2aSle Omi,u;)
5, edn pa il 1B 5 L 05 S saaeS it el s il e
LS .Lgx;\}g,d\rﬂ\ng\oiw,»a\mw@\wl g Ew
G5 il Ly S Ul odd bl sealelll i oldas O p slas 50
5 Bacillus sp. s Arthrobacter sp. s & ;=S ¢l 531 Gmy o St Y1 Sl
(e VA4AT (p V44V T ¢ 3ol pI) Pseudomomnasd sp. 5 Micrococeus sp.



AY L Llas

bt Bl s nls A& sl PVl a5 UL s
S oS S o (s gilly el ) A e Laidl LT A
c.iﬁg‘c.‘};u;sq}aiat,gzmﬂ,jmy%u\g,__:g\ww,
53l b Sy e Jolizy g0l (HyS) 0 s el A 1S S o]
ST Sty e Jaill bl Jo 1 (FeS) § sobpd| A =S o) [Fe(OH), ]
5 o255 odba 5 Thiobacillus ferrooxidans ;=S Lgeal (yo 5 Jaitdl - L55] olutas
Sl s 40 sl o podd el Lo Il Ju2d5(Anaerobic bacteria) 451 oY
Jg_J_;-‘J_M)J.Lb_‘,Jg.«L-.;-! ol sy JST s elldyy L pH= 0.5
Ut oS o3 A3 5 g G el Aoy oS 5L o s 5 8 Jelind
L oo & U1 i b dastsendl il 5T CobYI Jols (FeS) 5 sud|
.(Winkelma;m & Winge, 1994; Ehrlich , 1981) lodad 5 ¢l =a] Lt

W&;J\,az:;.mz}\oumlygu\&éﬁmmphw,
VI ny 4 o cazar ] 8345wl g ned (B85S Bk e
3 el iz S 5L g Y Gandl 0TS 0L 2k sy S
A Tsba] Jaasdl 3 LSl Gl dor 5 85 il ltal ol 28] o s 15
M\Qw;bwnwwj ¢Laadl 0SS L o gl & ol
Gkl 2l ol gl ste s LT ool ST el o)l oldas oad s ikl
eSOl 5 AUl a5 A ol s ¢ Je

5335 Lo g Talsll Gl s o gmasld Bl) S Slilos s
2ot (pdar = 5lo) Ll dnb y ol oy S0l o A o 5 5
558 0 plasezal st I Ol oy o SOl e e 2 e (6 5o
&1y dold 3 53 M1 b g S 6 g (o JEN e Jordl 0 Y O
ol G e U1 el e slaze ¥l o Julasl Ll ey Lay o
5 b s Bl LS e Baliza I A g sy Sl Lyl e g 5L
3 b Al Gl e dpdall JJ LSV ¢ ool il e oy S
* * LU



R RN AA

¢ 1Yl o ol ot 330n oy oy oSN iy Bz 35U LM i
=i %;Jl 9 Thiobacillus .- SWJS 5 Desulfovibrio desulfuricans AL 5 & 2SI
Eontoed Jaill Ul > e Joliny Uy o gkl A S ey U1 02
orns 5308 Lyl s 265 5LV lial U asy Ui @IS a8 41 slald &0l
o SIS o ] bl b ST aeST Ll e 22301 24 sl
5 _5Sl Aol o Sall oy S350 ST SIS 5 Thiobacillus thioparus § =Sl L s
5 eIl dal ,; il e ey Sl NSy Thiobacillus thiooxidans
40 f“\ 444 ¢33l ol ¢ Ehrlich, 1981) Desulfuromonas acetoxidans

= s b il L sy Sn dlos b Ladall LY s
il a3 L SISl s oy Lol 2l Sl ) !
Jodl Jedl sl s Lol ot e IV A2V LIS e S 15 el
(LAl N oS e L e Jasdl Lo w1y gy (pnnd

%;Jbwié&olﬂlkoﬁsﬁawr‘wlﬁdpp@f&s}
el (Sl JIBLoYL . 2kl a1 e sl 2l pladly el
LS o o e Poetloy Laddly a8 p ol g5 oy a8 s L
oLl O LS dasll adl st ) BLYL Lol Lidae jwolis 5 50inn
S A b Lo w3Lan VI e ST oVl plusena ¥l Lo salaza VI S
Sl olelaally sldly g5t A elab ]y Ja il MLy il oldias ot
) | R

Of Laasatll SLuYI 551 05 dadd | Slbaald | e 0l sl s 3y
L) L S n 53 Sy g S S AL b s
By oy il ool &1 bz i)

Shaadidl Sl 2l &gl — 0
el doelually Loazdall Lol )l pald S pally Ul pliizat et
Sl O ¢ Lals I oty 54 15 el i U1 Ol s 850 55 ol



A4 12, LLas

Sl gl Lz 53 541 e Sl (gl ol Lsliall olnzll e sl
M@z@\,w)\d@wwwdw&d&w}gw
C:;lilh&;@b&ﬁlauwléi)ﬁd»n;}b (Il 3 GVl
O slaln ‘_gf.lﬁ\ﬂ b gandodll ol s Ol Il bog J..“ ol o o
w})w&jﬂﬂ‘ch.ud»bwb)&ﬂ‘uu\ﬂu.hﬁ‘w» (JuB
g%ﬂ‘&””@é;;@d‘uﬁj%vwﬂj Az 4S)
aoel ) a2 500 Y1 plane 3 Joray Szl of JlBLoYL el
B U LS ey B sV el gl 55y Jad By Aelially
' (V)£ sl o) ol plally ol el ol Aol
el 45 1S dpde 33La oy pVAY'O (u@wlc}doﬂ,\s,
ool N i S i yianll sl a8 s ¢ [ Poly vinyl chloride (P.V.C)]
r»‘:“..u-_',g..ﬂ;‘_m Lewes ¢ LYl LGJLol:;g >|,uy'| o Tkl il 5 1
ST UF R A O UM PRV PRC PEA [ FOCS T PRRT I W PR RIU R VAL
16 s 3130 e ol 5 Sl e ol e
GO ) Sl 250 s eds S AsI Ol s LLOYT &5
Dans sk g Sl g Ul y BLsy) s OF e (1 4V0) Lol b aze
-k mlae b oplalal acsl.b,.,Jlr\)j\llJ:.WI)lrﬁ\
Ol Lkl AlatiB does Sz oliies 2l ol Soomy
Sty S e e a8 O Y1 el gl 03 03,
o s oadall) Gstn Jby 0 gsbe ) 3 5ty L Sl dl s Lol
L 52 dn Loty Jlabd Jlols s Jodll L5518 53Le O U yoe s (p 1 A0
SNl g Jelill Y a ol e 55508 Ll LaS St )
& Hodl e a,0all LS Of N BLaYL kil pnadl oldas 3 A1l
s Ol JU oo o Glasdl leudl dolis sy Laddl LS U
S O e BLYT ) @05 Ll o (Al 2l medliole Lgtas LS e
Sl 5 LS e 83l L Sl 655 pule Sz OS A3 - 45,41



R q.
&A,:srwyw;;uguigw@mwvgwog‘a:;.,wij
JEEYS W IH TSI IENS W FCR UTI AP P 536 K1 P SE S FOIE LS PR
sl & gl LS L o s O Sg Al LS e L o525 g5
éwiwsm) A ALl ISt & s O B 5
O L ysls Sl 3 0l pudl oy a5l il L s 5 I
FNTE FOPICPRE T U EPII 0N B JOL PRO IR, W RSVE ¢ Rl L B
Oﬁ};wguﬁfwnwy,‘rk;wgﬂnguwwaﬁ,m\wm
ST B e s el Glanin s bl e ddoetoe sl e Sl s 5l
U iels b Alal didall olidl e Ldadl o5 LS L Sl
u,zu{oul@b\lﬁ,z.;m);ulw,uw\ru‘L;;;J\Wgwp,
S sl a5l Sy ol el eVl ebe b Lgplalies il miliall
‘L@Jju:xpouguww)»gwp}‘ALM’Y\(.L@TL; JUSTS AR TN
a5 (HCD) (o g el i)y oIS 5L Gllasy aninai Bale Y x> e
of Ual b 455 . (Acid rain) _naadt! b3 all &l e deloy 5L

.u%i\u:;aﬂ,\;a,:iuwwgﬂw&mwwﬁu
o I ol sl eV, Lo e ,ls e dbnah I dan Uk,
ins Bl G b o St e palinl e 8,030 L) d TSI
el ais gy SLSa s ol ¢ fets 1 & s eSO Mo L
L sl iy ) el e BLAL Lezgll ol 51 e syl
B Sl bladia s wasTdldilie s Sle Vs olul,ill oS35
o 1 e pm d 3 anlLud
ke el S8 LS o 65 B Il & pall LS e
Mdﬂio%dﬁﬂ}uﬁu;ﬂdb P.CB r..ﬂlfi.é))xlb)}l.ﬁl
r&»g&xgﬂbc))m‘yg)‘)sswwtjgfd&')b_bbiaa{\jcu
VLY FERPLIN(PYCH PR EEW PREvI PRl PRRERT sV ol
s il G el elis s Sl sl 3 D ske ol s S



4 i las
Sl st Lol LS sl L LS Il Caas s  Lsliall colidall
%;Q,;gﬂmuubnuuwgdmguc@;} A pgans J5Y
65 Lgalss Ll e dN1 by | ol 0dn 052335 LA
(149 ) Ol b Lo
Ol T B 3 W 5 2zl laa Ul olzeie a5
M}LA& LSV w}j—ij‘J Sl P felss Lganaiiale] oS5
o sadliale] wlles o35y cadadl el SnnSU I BLSYL
Jomes - oty 1ALl 5 Tl el 5 pally el 2 2 J 8o
Ob ade .oumyu\g;:uww_pw\dﬁduhwL;;x_e;,.
Ml G 3] d dadll e lotie gt ey OF S8 nadlinls]
easlize¥l L aelos LS ettty sl gLl sl Joe bl Nl
Lpte bl Lgmeock AARI LT AISS 215 Lkl S WL
NESFAL RIS
Gl bzl SLall Y1 e jaliel) 2assll Su ¥ e 3l a5
A5 e 11 el ey Jlodl a3 g SU BLE o B5Lin Y1 SIS
e SYI ool pL il g 53l e A1 s Pseuedomonas sp. & =Sl
idas & sl ] (6554 Ma 5(Oxidation and reduction reactions) JI ;=1
L 33l 4 5 S degdl LS ald (Microbial assimilation) g 5 Sl fesdl
3 b oSl Uoguey (1148 ¢ Gl 1) (6 T ol B £ls] 3
658 ) Bzl e S LS5 b 23l ikl DLl 50 e ASTI U
i) b dnr B 2SS s DA e e i e g 522 C—’\:.Sf“
e 5,8 5,05 &Sl i Y1 Jand OF B ) o Al il edgd 5 -k
s (P.CB ol Slazs olinie e dly 42 5 (Dioxin) oS 3l S e 4
5 Baelos BLal 1y 55 L xS O Lo J LS Akas ) o Jeloell
Caldy oLl e 851 Al a0y sl gl L el O s soe5 . Dioxinase



RPN A
L,sw.a:a:g:;.“wogsjliwé,:;tr..a@bw\z:wohn.s,
(p1490 OLad) 71T Jiy>

& fanasell Sl STy mddl Slaald | )55 e el 0T L
5 e 0] s s iyl B e T Ll oSSl s e
ﬁ_u:,%,g,m@uwﬁgsd_@wcuydm;wyCw\x;a;u,
C IRV FEURE Y PP A WS 3\ PRS0 | PR O PP E VR I E S FCHI PRV
¢ Zakell J9s u’ Szl olaeme plisezl 25 el Ol Y Lelaz Y
L,,.,qnguowwm@rsj

o gl 035 b o el y (63U 3 B Sl ol B2l G —
ikl ol e bl JUHI 3 B gl e g 8
ksl 5 gl oyn bl 551 Ay el ol oIS Lgmadie B
J,Ja;lja_?._:;sdusj%ﬁb.i:lbgu;!bL“;I.l_;.J\jL“;lj.@JI,L“;mo,u\ g
4 5 W el 41 wllee J BLYL caVLA B 5 elually il
slr] e Jandl ans sy e bl wilindie s Lol NEECRRIEIN
O LS . Ol e Lo BLadl5 2l 1 a1 5 e doeld ST J gl
O iy (5 S 5 sl 2 Je Lginly 55 Lkl 51 Y1 pn ikl & s
J,:grw“}s‘u,,;a,oumﬁmuu,a_gmmbrmuﬁ%

ol sl e & gall ol J A 51 e dalad

w1 ST s laall) 4...«.1.«5‘ Sl o bl e 3
o e Loy (Bl U g3 el &l ol 1 0 Ll L
b Ty LS o Lol Tidne oslis e 58y L o d 1Y JU
Lty b ol ol o Lo ley L 0 LS L OBy )L & e
rw%yg)u-d_u&.uﬁ_?‘iwgwu_ﬁs(\\)rs,d,p_uc,:ﬁ)
> pall Ll Jins s (6 il Ol sde SIS 5 0V AAY o 501 AV
1 I



QY o Llas

PN Ll o 36 el LA Juaay a8 (V1) 3y gt

SLlad! Juee
T O s S /1S3 !
¢l shS]s Al
¢,y AYY, v e (IS A AR ALY prava
0,¢ Qg 00 \,vat,or, 401 ¢V aA:
Voo LK SR LR TR BRI 1A
W, V,Y00  vee 0, Y, vee, vun ¢V AAY
\Y,V V,Eve, ven T, A v, e QAT

ESEEY ‘j\:al‘_,u._J-‘ : )-Lal‘)

il y Lo U ol o Ui oS e o2 I i Lall il Lol
L?sq;,&u.;.uw1w|L;JLJQ_L,:MSH&‘,QVJ«;WL;”EA.;
itz LIS LIl oLl Las O Lulys S 43y . dikadl J g5 (ane
AVEWV VTl EY1Y0 a3 Ay &s pandl &g pall U1 3 onnall 5,135
Yeoee s lge bl oblidly g plor S VT e o35 5
s 5k a1y Ln Sl il o5y ol ol s Y 5 Tn g ol 2 S
ngljagwidby&,s‘}ﬁuuog,u‘__gwﬂagud\
Sl G 255 N kel (ad s plly ol sy ol LU
AAVEVA ¢ls) pladall Ll s Za2ll ULl
e ol s Ll saall bl s a5l Sl en ST us
£V A8A (Gols opls o) WY1 Iyl a2l el 5 ol
SR Ol WYy el lendt sue 854 3 A= (Hashem & Al-Nasser, 2000;
Q,aJu,J_a.SiL?juaL.pJJlJ).ﬁ-:_, cgﬂl@é—\d‘p‘_‘gu@)!g}!ﬂw
el wli s WY ob,Uall ]l e ik sl oleliall



AR q¢

u.é;.:.Sr.Ubp‘)_,@,"Lf;upu)‘d).bu(\f)rj)d)&\céijwb
B»MWLJAJ‘JA&.J%

o M\’uw)uﬁuﬁ‘.] UW‘cb)d”ﬂ@uoLle‘ﬂfjbﬂ (\Y)Ps) J)v\"

f"”@'u"\"’)‘:‘r"‘ ")ﬁj‘g}u’\"}‘ﬁyj‘h“f‘ La).\l\
AR IS Yol ol S

VooV OV ela, At I

APl Y, YA e oy Olanl

(VAT o el

e,»mmjplwlgupu)\@ssg;wu;}aswo&jﬁj
el el e ST 2 Yols ps ¢ Jre dilesdl 22 e sl
Ul b Lo sl Sl Cinds el el il S Gl ) B5LSYL Jaadl
0 J gl (238058 oz lda 5 . (Fergusson, 1990) rJl_,J\ o adlises
Lol pall pd s oo ¢ ol M e JUHI il s 1 Il ol s sdoes
(P V48T cOLad) Ol ol Il Jon il s 5 M olalisennY Lo
coleliall e dpdadl @J..a..dl i dakasll olaluse NI s

JLpgza\_sﬂ)\auuw\f,umbw;;\&zﬂmﬂsms
s Bacillus sp. 3 E.coli : | =S Jro 25 5l G 3N LA LSS e dodal
Aspergillus sp. s Alternaria sp. : G Jadll y Pseudomonas sp. 3 Arthrobacter sp.
Ll Sl oladl e ol N GBLSYG Penicillium sp. 9 Fusarium sp. s
(33l ) pyenslS s Sl g oy 38015 e sy ey ol I Jis
‘ (pra40



q0 i, Ll

‘%ﬁ,*JlG_J;-L\Jﬁgsz_:;umguﬂ\;siym;ﬁﬁ\wJ.,UJ
ey ad 5l 2l ool gV e ikl olelall o dpaall 3 oy o
I FCIPUA RPN FOF RN .Z_:s\;u.l\g\,l\q:.ls;,ai)'@\opj);l\
ity i s e LA Ll 3Y! Sl e Lileses S U
Oﬂ)é}.ﬁl,;@i)(wl@}@»bbbﬂ\u.bfeol.llb.} cialsl
(P19 e ¢ 01848 (Bolo

Ll 3kl plasenal JIBLSYL LgaST 55 Ll s 8345 62 555
S BLoYL Lo ol 2asu1 1] Sl il Ul 5l ) Lo jaliesld
QM\J&M‘O}&@M&‘)(NO})Q‘J&J\L@AA}M\QU)M‘
o1 Y15 (Methemoglobinemia) (3,31 Jakall s ol Lgta g Lo ally il
sl el ol =l L] Of LaS 08, Lall kel s o Lie S (Butrohpication)
(VAT csto ) &b ol el 55 2l LS o83l 5 I (635 &1l

Lelially 15l olibll oLl cdalall s b g Y obladl e
Slzad s mlall bl oLy @U;, sl gLl il s
e BN N BLoYL ¢ U o5l L sliY (Al el
felaily L3lasS sl e Jouts 2l daaseall SV ST 0 s laald | Ll
T oL L lhamn s 5L oS Ul 5 ollams i €3,
3T 8 el Lol MU 5 el oy il Loy el 3o Y1 lias
ol ol Al il s e

She el el Ll 291 e clul il s e 8T 05,
sl S L5 . (Ecosystem) J.Ji fUL.-J\ 5 (General health) dslsll 2]l
wdLau;i,s.gkwgzywuﬁggawmdmg&;w
1250 Sl sy Lolin 5 SN ol 5l (U154 JUadl Caslgll e OLSY!
NPT IR RESUCIPRS





