[ Downloaded from jstnar.iut.ac.ir on 2026-01-30 ]

[ DOR: 20.1001.1.24763594.1386.11.42.43.7 ]

VAP Ol / (2) pos 5 S eoled / @35k Jla [ (gnb plin 5 (55,5108 058 5 pske

s b OBlE Lug sl el S sYLLS

AN . N Y FP R A B ) o
dub.o.:b\..oﬁlﬁj f})ﬂﬁb‘gd‘fbﬁs‘ wb#‘

MO alia 50y ¢ AD/E/TE: alia 3l s )

s S

s 3 amb o 3505 sl OMSL & Lilats oS 43S 0 G a5 il b 2l Sl 5 I O ged (i skl B S
L G = Py b K ahdl (o) e 4 S ) ) Sl ol LAOASU AL s e gl LS 5
05558 oS3 b O gl denST 5 S5 O ol S 5 il omebs I35 ¢ Joo 53 WET 550 51 48 315 5525 gl gl 5oms
3 1B B a5y g0 (K5 g el (el BT ahds sla By cal b dad e 53l 5 (5 OISt 4 4z 5 b i
L g oYUolS Ludly ) p 5 Ol Guiod ol odes a5 58 g0 03litul Lot VT Gl (g OWLE Cbl 51 (2 YLelS
ST aa by sl SlS o, 55 T B s Gl b bT .l Sl 4 03T S (GlaSL ol 3 s b OLLS
(A DS Ol 5o ) Coliglil 8y S gind 5 Syl gl b 1S g2 (S35 53w obS Ol 58 @) 055 5 (257 b ol 4w s 5 1
313 0L olE 3 ) sl pazd 55 5 S gl 1015 4 b g e (slaosls iyl LT i ealitl ) gl 4 03 9T S wieas (sl
S5l oS S U sdalis e 53 LB e 0 CBIE L sl 4 o3 T G 2L Gl el oy 2YLelS &S
S sl 5l s JU S oS sl o) 55 S gd Ae DL 4 o (5 2 DLkl S S gl Bl 55 £ 55 g

Ll o p 555 slaSL s

Sl ;A_,ﬂ u:«.:w u@b d‘}j s‘;;YL;cL;S/ A)_,JL_V.« :‘_;.L;JS 6\.&63‘}

oot Slpe A 5o 8 5 M ol el O pen il s 4 die

OF sV 228 5l Db soslp o < B S Bl gy 51 6 358 e S ST el
S 09,5 93 3 Ol e by Hslw SLS 5 S )5k o oS LS5 S 0 o o e 0k LSS 0528 31
25 e Sl Sl G DS 55 S8l JSLS S ) 5 e M sl e 2L —ON 65 S sl
SO bt el e o S e SIS L 6 S S 2 s a5 4

T ol SR Ol s S sls 9Lis RCN ; . - e
ol SR O s sls 0 o s—es g S pas Gl Faan Do dn e 5 AL Glad S

uL«_w\ W alf..i..v‘i ‘U‘J“-‘ Lf"'w 0 ISESs e ) .E.?r.a w.’w@.« .L;;)] L;.uL..Z)LS g;"L"’ Qlﬂf—.&.v‘} E) )L;..i.v\: ;,,:SJ.T 4 Al
Olghonl ro oBils (5, 5LaS saSiils (bl el 5 el 5Ll Y

amirth@cc.iut.ac.ir : S S oy (DL Jstn 1 *

oVO


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.42.43.7
https://jstnar.iut.ac.ir/article-1-806-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-01-30 ]

[ DOR: 20.1001.1.24763594.1386.11.42.43.7 ]

\YAP 0\:«-&}/ (u) cgéj J@’g/ rﬂéj‘-}, Jl/ M@Uﬁ}dj)}\&f g,u; r‘,.\.c

iy b e VU5 (Phytovolatilization)

5 ol S «(Rhizosphere

% s bioremediation)

s (Phytoextraction) | sl sL_S «(Phytostabilization)
(V% 5 Yo A) (Rhizofiltration) (glais y & gunl 2ld

ind Sl 5 Sk Glaed VT mess 5 Clor 4y s olS
LS 3 355 e LI OLS Lo Ll o Tz 5 oS
Sl p A3 L elS b add il ooVl (g s
iy iy T VLG 55 Lpd e 5o 35 ()
2 S VL s o sl e Glap S L ols
03501 gy 5 Sk (385 & ¢ 2ol S L5 o alyy lams
Slmo VT 03, S ) s 5 AU iy s Jome o
) LS 5l =l sl olS 55 35 o OBl S 55 e
Sholds Jlsl gl » (Metal-accumulating plant) (g3l oias
Ll 05 pas ax3ll 5 S 5 bl 4 o 5 4y, 40 St
Shesleul as (gl ) O gl Zd 59 5 oslix ] LS s
e a5l (5 slasdi VT i (6l oS (slaaiy
Fias VU adas Glagtans 535l olil s ns L
wladsl b ales 5l glals ) O ganl A3 (Constructed wetland)
B BB L es e s O wdeas sl &S

S Jemily Sl Sl s S o0le gl 3 S
(ALS S Yooo s> 53 Szl o Sl
4=l «(Cyanogenic plants) o5 plow OLalS au G ne
((Glucosides) lad 358 518 &y 5o & W) | silios 45 Liloks
ougffuﬁ e 4y AS o g els sl 4l
daz B s S 5l sl sluws 5 (Vascular plants) g sl
A5 Dgmesh o 53 (Gl 03518 Do sl
by oS daer glan 5T OIS 53 &l 4 a5 b s s e
SF il (55 5 Aol OLalS ol by iy o dads ) 5ils
PRINE RN g DTSR WU S W JO 1
(el o g2 a) [l US55 )8 02 Je (V7
L oS Olye & 6300l 53 0 08 Lol 5 o255 03 5o
s wlial d 5550 55 Sl el ladle b iScile

1 el a s a4y 35 5l sike JSdae LS 5l
sl gl o s ) Sl o nSdaS 5 o3l Sla Sl
(HCN) il 035508 5 (CNT) sl O g sazme & 3051
sle> s pH uL@TMQ_:T Jsdoe )3 a8 555 0 L
o A L Ol5 e b ool gl sl a)ls (S J slos
(2Ll 5 S L pasel 6 S A O 53 o 5l OLES ACN),
adaze glad g b ol S o x5 S b S LB
Jg b b OF 51 a8 wlo &) sl gla LSS (6l
Sl LB S gl (oSdaS sl AYM(CN)x (a0
e ol e S M5 U e S A O] s S
e sy 5-CN ojﬁslmxj%bjﬁ.\&‘&{:} «S9)
S Cal Dl DS 5 pled g gemme IS sl il LS
S e ) eSSk 4 i O ON o S (e o
e S ke V5 CN o S L o/F Uslae (KCN) oy il
Jslss (Feg [Fe(CN)¢ ]y ) (Prussian blue) Ol—wy » Q_J
00 5V & 0) Sl ON p 8 e 2/0Y0

03 il §58 5 5 e VL Sl s w5 Sl
S o gt (S e gladul e cah
S O G 5 Al 3 ol Jpeamme @ a2 5 43513
A g eSeS il Wl sle Lansl bl 505 e 358l L
s Ol ST edarls 5 ol ¢ il 5 5 O
a e () cm )l g e blu s JSes (bl
S osb a5 e 5 s (e s
eSS 33T gl 4y S il (gla o SaS
2 el end b Ko Lel Caan Olie 5 Ll3) 55
OF Y N A X)) s sl Og slaslsl

S Glos 3 g 2 (2L il 5 SYLLS Sl eslind
el a3 S 5y JJ}ATJ:}\ LS W, Of s Ll olS
Cbale aS (glos s T (Slapioem hal Sl o5 g Al b
Al b s als 5l iy (el oS Ll glaed sy
S 3y ahas el Wl o p sl ki 2 VelS

& »3<5elS «(Phytotransformation) L5 olS 15l Ll e

NAbd


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.42.43.7
https://jstnar.iut.ac.ir/article-1-806-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-01-30 ]

[ DOR: 20.1001.1.24763594.1386.11.42.43.7 ]

s b OBl bug gl 4 0l S SYLLS

OISO S 5 aid o351 sl 5 OIS Yo St i o3
adlae Sb 5123, IS 4 dals Olge gl 4 (S 05
o OIS £ s s eslizud (‘}3 Gludls U“_Uw sl b
i a0lUS ) (alesT 5l O 5 i a8 olS () sl
Lt o sm SbE gl e 2 s g5 5 bl Jolss
e ol ab Jlos oyl 3 5 Sl See L]
L b Opmen 15 st Jalpe LS S Dol L 558
Iy el p ol (Rl Compo [0 O3S 5 Ly 5 5
(bt g i (Sl B) S Osmed H sl b
Paip (S s 5 pled OS]

sl sl B s ol LaglilS (gle e
ias Jalpe 5 L) mlav gy 53 (O) Sl 4 sds S|
Ps G P clﬂ-wwl-:(P)eLSC)l}Ms M sl = L (M)
Jolse sl D5l o BlE gla pane i lis s -0
aalllae )5Sl Jue sl ool V g s oS ¢35 5 avhed
o bkl Jule ne) OXY b sl Sl s sl
d=osSE Jios 5 (s sl L sk e jaie 5 mhass
Cble i) XY Sle s oS 55 sl med aallas
Jsdor Ln g (b e L olS 65 e 5 mhans Slear b )5l
s e QLS Jde 93 ja ) b st S 5

Oledly b 31 sl oS bl oYLelS al b 55
Wl a2 @3l Caenl 5 S S5 T 2alS (VL
0355 Gy Mg LIS Lo 258 S 5 QL@\S;Y)W
Shadla s Ll [ e cnils 0Ll 5 0lsl 5 (Biomass)
3o G cpl s diaes VLeLS (gl e DS e
fom 33 e s Jl 5 dde OLLS (555 p3Y Gla o 2
O3 5 Solsll b (50 0 ile) (Fescue) (S 52 olS
oLzl (glas s> & y3) (Sorghum) wfjjd.» PRGN PR
s 2YLeLS 5o 5 LS anle glls oLS 5o cpl s
Al bl bl Blis 55 (g3l Jasd 5 03 LoVl
el S5l oS G 352 05 5 LS s 3

&)ML&NWW)‘}VJ&V.ALQQ\MJLJ

NARY

3 5 o oS g LIS e ol 5l S (g 5k
wji; rl?dl Sl

sLac Bsys e s 3sd e Sl allla [,
g sl a3 IOl 5 S GVl Glays sdoms
(el 0351 il 4 S oS (65,050 ahar ol 4 S
JLEs 31 (5 e 3 Jlaamaiadl 455 20 St 5 oasdd Slalalun
ded ool S 3lSt e wOS Slallas ol K
S Jlasal 4S5 20 Cole 55 (s LS by biosle
O5SL aS ol el Jl 3 (Sladls 3 s Ko e
s G 33 53 .(0) ol o Jol>- ismeols, o]
Al sl Sla oSIaS 5 el [l o3 e 5 JLES
LS5 ol as sl ol @Lﬁjuw&ﬁv\.ﬂdt}); by
A3 elS e sdplae o5 Lalene 5 Jite Ay ot s 4 5l
Sl 4Bl e olS 5o )l 5l S e Laid 5 4B S
S Sl ol sdaline Olidss pl 53 IS 5k 4 .(V0 5 V)
Sl S o 5 b sk w1k &S Gl s ples
Aed ol b s 5 ol

el s 5 e OLSl (G ) IS s
e s QLS Gk Sl sl 4 o)l St (5LuS)
bl max gl Oljas (el )3 35 s 5 e OLaLS
Lol lv i o o 55 b Olie b anlie 55 olS s
Gt ol LS A e S s e Jele S
b eslinal 3550 Ll (YLolS il 5 xS e
OBl b il ¢l Wb Jlamial Sdae mlio ok 5
ol o3 T slacsle Sb (LS 55 5 ke sl

.J;)‘j.go.}u:.ﬂ‘.})jﬁ

L s, 9 39
ol (g5, 5liS 0uSiisils GlsdS 3 masn ol sla el
) S S Pl AYAY go i VYAY S35kl s
e L dsbas LS 1586 (bl = b B s il

S 4SS a5 OIS YO sl lea o A Sl LSS


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.42.43.7
https://jstnar.iut.ac.ir/article-1-806-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-01-30 ]

[ DOR: 20.1001.1.24763594.1386.11.42.43.7 ]

\YAP 0\:«-&}/ (u) cgéj J-e/ rﬂéj‘-}, Jl/ M@Uﬁ}dj)}\&f g,u; r‘,.\.c

JosSU sl bl 5o b piie oS 5 5 sl N Jod

JoosSt o hlesl s s ine S 5 ba joaze = o

oS 3 5l e S S35 5k Slasis el
P, C M, G 6ﬁdﬂ\y+@q+¢,ﬁu)xll{&w M,
P, G M, G, 6‘};‘-&]}G+L§)Lﬁi+q‘u).’d]&}v\{t§_}w M,
Pi G M; G Sor Jolse + ol + oS5 M;
PGy M; €, (LS 05) Gy Jolpe + ol M,
Py Gy M, C, (ol 5ol 05 Sy ol se M;
P, G, M, C, gurgﬁgﬂ)};@f;dpw;w C,
P Cs M: Cs S SAS ot o S Y Ble G
P> Cy M €4 S oSS o gles 0,5 ke ¥ ilas G
P; C, M; C, St o S5hS 5ok oS o A Uslas Cs
P; C, M; G, Culsll L S gz P,
P; C; M; Gy Syl O gy 8 gl P,
P3Gy M; Gy o555 P;

M, C,

M, C,

M, C;

M, Cy

M; C,

M; G,

M; C;

M; Cy

CoSU 5 O 3 5 O St 3l e 5 0l on
St 3l o 55 OIS 8 S s (1545 (gl )
33 gt 3 335 CHESG SUS B s bglos 5 e S O
A g 1SS (glanen s oSt
Gb olS 5 S gladpad 3 S ) sl (5 S50 sl
5035 ,d | baa sad e s,k 53 34 g0 sla g,
L oS5 o 3l Ll sl s mSesll 6l g
sl (¢S el plew (V) A eslinal e gy Sl oKas
Sl o S5 S o sl o, S e > S s
05 b p—fu—“ o= p olS ;3 5 (mgCN/kgsoil )
ool =S (mg CN/kg dry biomass ) i oL_S ij_l.s

(J’LA)S.%)I.{:_.J) oaleul S) 44 oK.’;.u.) é;ﬁw‘-’w‘ Sy LS

e S S OIS plas (gl oalizad 3550 St sy (S
A esls olant| Kot Skt SAST OIS 8 w5 el
Cbale L (KON) by sl L izl 3 0S8 S+
335 S 53 OIS plas ol CilS al> o s o3I Lasie
5 LS 3116 5 S SIS (5l 285 o
plaad 53 i sliad OF Ly 31 8 e 3550 55 5 Bl G
Jj.,\_>k_5<=l.,\§j.a)ou_}u)}b w Lolls OllS s,
Gl QLSe35 L5 ol o s o casle e il VB
oo i eslen il e s 35S 5 iSCile 4;;@ Shas
a Oloj bl (wosls 35 Sloj eolel 51 gy S 530050
Ol 31 505 QA CidS 51 s A 0 0 kils S 5 ab g e OIS
Oam S 51l aiay Lol en OIS 8 lalS sl woils

OVA


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.42.43.7
https://jstnar.iut.ac.ir/article-1-806-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-01-30 ]

[ DOR: 20.1001.1.24763594.1386.11.42.43.7 ]

s b OBl bug gl 4 0l S SYLLS

aQS/ Q.i':bﬁ bﬁj‘ﬂak’g} S 3 25 90 )}L:w 6ﬂ5/aj|.ﬁ|44.bﬁf 6\Ao.>|.> LS)L‘I oM Y d‘gb

gl s 4 s s 50 ) Sl Ao

(mg/kg )s 2 50 5l

P bl sl bl

oLS Sl oS Sk

v$ §o itz $o Slalie slias
VA/E a4/Y VY V/¥ (o3 V00) o i
o/Ae F4/0A o/o4 V/¥4 (A3 0°) 6l
o/e) Y/A o/e) o/e) (ho 3 0) cp 2eS
VA/¥ s/ VE/YY VYo ls
VA/¥ FA/AY V/AQ /Y Sl
Y£/00 YV/Y /0 \AYs Sls Gl sl

Jsdor 3 by e loosls uibols s mls a5 25 513
JAQ Olebl a5 U3, [ S PSS SR RGOV P - L
(orlls Jlos dpr 55 .28 5 el (1) (gls e o)
O Sln o Sl el Jool pite 4 ol arlons F s
F sae «(Error mean square) L Sl o Sl 5 e
P ade 5T s e e 53 F 555 e G pme e
S50 a2 3 s e 4l el dales Jlaz|
Sidie b Ol ok desloes F ol eV Skl Bl Ao
alos F aS 5y50 3 0,8 515 aslio 5,50 OF Gl su F
ol 1 dne O il (Sl Foots 5l S S o
sl sdaline OO 5 ol il gl GBd Ol (6,
aon Jols sl glallas ool dslas glalas 4 by 10
lalle 4S5 ()l e pod 53 ot O meen ol J 287 ol se
laad gad sl (5 S0 3I0 s AT
BF NI e A A W PR R TAR-VR S PRE SR
Olodily 35 Ll blize 31 i on 5 "o Jolye " 5 "l
Cobale s aS e Llandls s ae 6 S sl 2alS
2o e Dl s adal el o b S adsl Sl
A dal gt Lo ge Sbt gl (28l Oletl
Cidises glacdl @ by e glaesls Sl o IS s
il glac ble o 55 gl anglis Olg e ) s e
Cpocble s sl [2alS Olakily o mi «Sbt alyl gl
ol U Cy il 5 0l op 1S 5 Ao VoA . Sla b

(AR

Byelee) [l ol S

L aallae ol ol (555l memr slaosls (el o 5 4525
&l -4 el Excel 5 SPSS (SAS (¢ Sl sla 3l 5 ) oslizud
S ey e T Bl 36 505 s pite (s e e
Sl sy 5l elS 53 sl o Ol 5 5 Sb sk
A eslinad (ANOVA, Analysis of Variance) bl Joo

Cou gl
53 35 se sl (5 Se3l & by e slaesls (55lal 4ol
534S 55 b Olea .Sl ols LI Y Jsds 53 olS 5 St
S5 slew Bis 0Ll 55 e sdalica Y Jplsr
4S5k an (ol aily (ool O s Cilises OIS
SV SLs s edsle 3L 1S sl e o 2o
S e YT 0T 0ka 5 o/00A ol O Sl o 28
o3 QNS Sl s alS o byl S o S LS
el A3 YA O S e 5 Aoy VA O o 2eS
VIS L ol oS 0 il oz Jlds o i i on
0SS o S ke VAR OT Sibe 5 /20l OF S
Mu,;ﬁgjdr:é@ﬁ:_ﬁ.wl&;sgﬁ
sl VA0 5 0/0 0¥ WA/FoD Ll s 5w elS 3 sl
Cobale e ss 3 eSbE 3 155k ) sSB Je s
g bata Jolse 5 G UG o jlen LS adsl 5k
il 2y S sl Bl 0Ll (65, Ms UM mlas


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.42.43.7
https://jstnar.iut.ac.ir/article-1-806-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-01-30 ]

[ DOR: 20.1001.1.24763594.1386.11.42.43.7 ]

\YAP 0\:«-&}/ (u) cgéj J-e/ rﬂéj‘-}, Jl/ M@Uﬁ}dj)}\&f g,u; r‘,.\.c

ASB PL )35‘?«‘ u:.ﬁts MJ.} Q"‘;ti)“’ }:JUT “ JJJ’:

L;;lj a5y

P e Sl F sdd aul=s F Qbujawf.»t:a Qbu.ft)»-?w J:ﬁdt*‘
<ojoeo) YWY VAPV Y\ o¥/e0 F440A/0 0 V4 Jke
Sejoos)  YAT 0o /AN OA=F/00 YFYAA/Y ¥ adeal Jol go
<eo/ooo) /7 Yo/f YE8Y/ 0V Y o WAY/Y Y Jsl el clale

o/ooo0) \Vidd /70 oYa/vy l4N did 'Y clale x agas

W\Y/AP YOOY/Yy ¥eo (1P
POV Y/ 04 Js
100
90 A
80 A
; 70 - —— M3), 5, S
}2{) 60 —B— (M) byl L Sy |
3 0] e M2 015y 5
3, o5l a5 gmd L
3 409 —— M4) LT 5o s
o 301
Y K (MD) (55T 05y 5 ol 005
20 1 ﬁ\x
10 A
0 : : : : : :
0 2 4 6 8 10 12 14

(mg CN/kg s0il) ¢S alyl sl ke

S sl sl e Blie s ahal ol ge il sl s S sl JalS oy ) K3

Sl am s e b e ) 45 il 03500 L] S s
PR U R I C P NCHN PSP ST
Oszman ;03 Joolse (ol 4 2l8 olS oS LlaglulS
Lleds S plow cble zals el (&> 5 bl
YL sl Gl Sleasly Uleds goll &S Sleolls
by o Yaz| ol oS Ay w0l okl oIS & s
el S s Il e O e aladal B Rl
Jelse x adsl Clle” blime 5168 das e OLE ¥ s
345 4 s (6 S U Ll el s ime 5 "o
Sl Sl G Dbkl & is 3 Lol (gla iz
8 ) Sodes La iomie 4 S 55 e alamde ¥ JSCE s
S Cslime s opl & Al Sodes (S350 J 5 Lo sai

L{L{‘w;\déu}‘gkﬁfﬁwﬁ&m;\wbw

Sl eble ol ol ool eslsl Gl s YE/Y
Cde a8 b o palS Pl Gds Dbkl s i S
S ssb an aS coil el ol an b e 0T Jlazs
Al oo b bl sl alS b ladyl B
Ol GBI ) ten 5350 (oS (Sa gl glaclile s 5
33,5 a 5sgia oS (a5 gl Com I SLE 55 gl
S Ol o riy s adas Jalge o 3 et
S 5 o 3 VENVEY Ll (o855 olS) M 3 5 5l
A3 VF1oAD Ly ol (ol 5 olS 05) Ms s OF s
534S plallS 4 as o 0L il pl ol 0 sl
ey S (6 sl Bl Ol Sl s il oS LT
055 o5 oS pad 53 5 Lag Hlay s oS sk saOIUS

OLalS & s H sl w o3 T S VLelS 3 (g 2 il

OYe


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.42.43.7
https://jstnar.iut.ac.ir/article-1-806-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-01-30 ]

[ DOR: 20.1001.1.24763594.1386.11.42.43.7 ]

s b OBl bug gl 4 0l S SYLLS

70

(&) (2]
o o
I I

ol )5 sl oo e
S
S
1

5

B LGl L S e

A 6l O IS 2

30
\ 20 4
10
0 A & :
0 2 4 8 10 12

(Mg CN/Kg S0il) ¢Sl | il sl Clake

S adyl ) gl S blas 53 it QLS 53 ) sl pead Ao Y ISS

o S So 0 Bl b el en gy 0LS s alzud
3o Jds el 5o sl meas Okl O3 cBlE 51 i
e o3 ol 4l rals OlalS ) Ll Sae i
St a,y a, Gy chale 5 18 2ud OlalS o5 u odalive
S ol ol Tadies sdalice sl diuh, fpm 5l 5 LA
cble Uoasdl glasts 2Vl s el b5, o VLelS
Lo Sils anslie Ly im0 Aol |y Sl oS
R 45 25 e sdalie e LS 55 ) sl mand
OY/A0Y sue L (o8 5) Py oS 55 e Ao s lkde
L (Calopisl O 8 523) Py olS 53 jlie o 28 5 s

sl 03 g Lo y3 o /YA sUe

O S 3500 (5 S umt Ol o W3l 50 Jool @ x5 L

L oogcdl wywdaﬁﬁassuﬁpjuuq
Ll 0 Jsdr ol aniS o 59 b glaasl p Sos
sl 0d s w38 0S5 45 GLA0IIS 53 45 555
Fdol G O1 53 sl e Ao o it b oS 5
A0S s s el anils Sbt il Gl 5550 55 1,
L S oS 53 ) sl e Ao s iledd 4nilS S b oS
el Al e e alad LB el s
s s 53 Jsea g olS 5 w0 85 2VLelS

Koz g 5 5 eyl b

OV

sl i 9y e glacS 5 s Sl ud 4 by e
e 53 5l 5y SLa sl mead Ly 586 Je o
LolS 65 5C UG mhaw Jler LSt oyl )5l clile
35500l 55 S sl ez s> (55, Ps U Py e
¥ dsde 55 besls ubols o bl &8 25 5 515 L)
ol ool

tﬁmm:ﬁjwﬁkﬁ\‘ Joder 55 &S 5 4b Olaa
oS 53 [l ez Oeily L3 (gols me S ois sl olS
o)s g b gme SIS Haln Chle a5 5 cnl o
Clale x olS g i 1 Tes 31 olS s gl wans
M gl oS 5o sl pemed oy 1Al
SS et opl gl A3l i o3 ) e 53 ls e
A8 Iy el S adl jslen clle an s a8 550 e
ol e Sledes SR OLLS 5o Sl mead Ao
N N N RS RPN EV R [ CIN - I PRI
53 3 ahas Or slm Vymene GYLALS dyl b oS o
5,8 o sl ekl 55 el slacdale

t_frsvfgj_ﬂc\a_”;«_mj_.:w&}mv S
LS 2 sl e don (Sl sl clale 5
sl pea deod o ey oS (S sb 4wl ST
d Gy sl a8 w035 Gy 2hals 3 olS s


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.42.43.7
https://jstnar.iut.ac.ir/article-1-806-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-01-30 ]

[ DOR: 20.1001.1.24763594.1386.11.42.43.7 ]

\YAP 0\:«-&}/ (u) C}b} J-e/ rﬂéj‘i Jl/ M@Uﬁ}dj)}\&f Q‘,IJ} r‘,.\.c

oS 53 S gl go Ao ys bsls IUT ¥ Jpu

P osae Sl Fslianbuw F o Sl e o Sle Sl e § o 35T ey R
<o/ooo) Y/¥ YV/o¥ YoY\/V§ AAAR VAR 1 Je
<o/ooo) /8 VY8 Y04 £q/Y) YVAVA/SY Y oS &

°o/PY f/VY /04 04/4v \Ve/qo Y aJol sl clale
o /A Y8V /%) Ya/) YY4/AN 4 ke x oS
95/0vV YYAV/00 Y¥ (Lot

YY$£8/AQ o Js

Aos Jolse a5 5 gl Bl doy3 5 ol 53 ) Sl mesd Ao y3 Alis L O Jpur

Aos Jelge Ja g sl Bl dops olS 3 sl e oy gl SRalS Ao

O¥/AY o /\Y 00/5¥ Calis il b S g
0V/sY °/£0 OY/oA Colisl 05 1S s
YY/VA 0Y/a0 vEvE 055 o5

ol sl L S s Sy 5500 Jes S 5nd 31 g o S S A

Sl Cal sl Ol I siid 4 il (6 e > Shas
G ol 53) K5 8l OLALS lanw 5 VLelS iyl s ¥

D5 S8 3 3 se s ol gl )
03531 slassls VL (sl cbie (255 (2 VLalS Al 50)
ooy Sl as eVl oS s il e (o555 5 53 b eslizad QLS () oS Sodlcble bl o
2 et ol o7 2 oS S sl JE (St 0 5S35l 5 oo ¥ 5l a8 (G
23 55l e Olpe (S 52d i nl 13) e OlalS Sl a5l i S S5 0l il 5l e
oS s lap e Vol 5 ol (S A 025 Cns g S 5 e 3 sl oS e
23 2Vl bkl el bty
ol 5 St Sl St ol 5 e S0 5 S VLS 5 Sl 2 S
sbis Sllas 355 0 b o5 sladal b g s el s S5 5l OLS 518 355 40 a5 5 3,05 ulul i3

.,bj..lv& L;YL@L:? C,.GL AAL.‘:“) .la.:>pa LS&YQ S ) 9 L;'i"\“:

2 s Gl b o Ll 4 e L S5 Pl S 08 oS Gt il 3 35 o3l

oalaul 3,40 cLA

1. Clesceri, L.S., A.E. Greenberg and A.D. Eaton (Eds.). 1998. Standard Methods for the Examination of Water and
Wastewater. 20th ed., American Public Health Association, Washington DC.

2. Ebbs, S., J. Bushey, S. Poston, D. Kosma, M. Samiotakis and D. Dzombak. 2003. Trasport and metabolism of free
cyanide and iron cyanide complexes by willow. Plant, Cell and Environ. 26: 1467-1478.

3. Fuller, W.H. 1984. Cyanides in the environment with particular attention to the soil. Proceedings of the Conference
on Cyanide and the Environment. Vol. 1, Tucson, Arizona.

4. Kjeldsen, P. 1999. Behavior of cyanides in soil and groundwater: A review. Water, Air, and Soil Pollution 115(1/4):
279-308.

5. Larsen, M., S. Trapp and A. Pirandello. 2004. Removal of cyanide by woody plants. Chemosphere 54: 325-333.

oYY


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.42.43.7
https://jstnar.iut.ac.ir/article-1-806-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-01-30 ]

[ DOR: 20.1001.1.24763594.1386.11.42.43.7 ]

s b OBl bug gl 4 0l S SYLLS

6. Leduc, G., R.C. Pierce and I.R. McCracken. 1982. The effects of cyanides on aquatic organisms with emphasis upon
freshwater fishes. NRCC No. 19246. National Research Council of Canada. Ottawa, Ontario, Canada.

7. Logsdon, M.J., K. Hagelstein and T.I. Mudder. 1999. The management of cyanide in gold extraction. International
Council on Metals and the Environment, Ottawa, Ontario, Canada.

8. McCutcheon, S.C. and I.L. Schnoor. 2003. Overview of phytoremediation and control of wastes. PP. 3-58. In: S.C.
McCutcheon and J.L. Schnoor (Eds.), Phytoremediation: Transformation and Control of Contaminants. Wiley-
Interscience Hoboke n, NJ.

9. Mehling, P. and L. Broughton. 1989. Fate of cyanide in abandoned tailings ponds. Proceedings of the International
Symposium on Tailings and Effluent Management. Halifax, Canada.

10. Schnoor, J.L. 1997. Phytoremediation. Ground-Water Remediation Technologies Analysis Center (GWRTAC),
Pittsburg, PA.

11. Shifrin, N.S., B.D. Beck, T.D. Gauthier, S.D. Chapnick and G. Goodman. 1996. Chemistry, toxicology, and human
health risk of cyanide compounds in soils at former manufactured gas plant sites. Regulatory Toxicol. and
Pharmacol 23(2): 106 — 116.

12. Smith, A. and T. Mudder. 1991. The Chemistry and Treatment of Cyanidation Wastes. Mining Journal Books,
London, England.

13. Smith, A.C.S. and T.I. Mudder. 1999. The environmental geochemistry of cyanide. PP. 229-248. In: G.S. Plumlee and
M.J. Logsdon (Eds.), Review in Economic Geology. Vol. 6A, Society of Economic Geologists, Littleton, CO.

14. T.W. Higgs Association Ltd. 1992. Technical guide for the environmental management of cyanide in mining. British
Columbia Technical and Research Committee on reclamation, Canada.

15. Trapp, S.A.J. and H. Christiansen. 2003. Phytoremediation of cyanide-polluted soils. PP. 829-862. In: S.C.
McCutcheon and J.L. Schnoor (Eds.), Phytoremediation: Transformation and Control of Contaminants. John
Wiley & Sons, Hoboken, New Jersey.

16. United Nation Environment Program (UNEP). 2002. Phytoremediation: An environmentally sound technology for
pollution prevention, control and remediation: An introductory guide for decision-makers. UNEP, International
Environmental Technology Centre, Osaka, Japan.

ovYy


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.42.43.7
https://jstnar.iut.ac.ir/article-1-806-en.html
http://www.tcpdf.org

