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|U}]=vet |R=U=OH Ov}=Qi j}irD \UwD ?q[=i
xDiQW}B l}Dv}mwQDmr= =@ |}wW?; w

�T=vWQ� � |roO}@ u=trU u=} Q]=W uULt
�Q=}O=DU=� �|v=Q=DNt QO=v

TQOt C}@ QD x=oWv=O 'CU} R \}Lt w u=Qta |UOvyt |xOmWv=O

Ov}=Qi Q=vm QO 1|} wW?; w |U}]=vet |R=U=OH Ov}=Qi j}irD Q}F-=D 'Q[=L VywSB QO
?q[=i |xv=Nx}iYD O=R=t uHr R= pm}v w |wQ Rri hPL QO xDiQW}B l}Dv}mwQDmr=
xO=O u=Wv x}rw= |=yV}=tR; G}=Dv "CU= xOW |UQQ@ |y=oW}=tR; T=}kt QO |DavY

C}rwQDmr= u=wvax@ l} QD}UO}U= w EDTA R= xO=iDU= =@ xDiQW}B l}Dv}mwQDmr= xm CU=
QO |QDy@ OQmrta �C}rwQDmr= u=wvax@ ?; R= xO=iDU=� |rwtat l}Dv}mwQDmr= =@ xU}=kt QO

R= xO=iDU= =@ |wQ Rri hPL u=tOv=Q 'Q[=L VywSB QO "OQ=O uHr R= C=Rri hPL
G}=Dv u}vJty "CU= xOw@ |rwtat l}Dv}mwQDmr= R= V}@ �31 xDiQW}B l}Dv}mwQDmr=
=@ |} wW?; Ov}=Qi j}irD '|UQQ@ OQwt |=yOv}=Qi u=}t R= xm CU= xO=O u=Wv =yV}=tR;

u=R}t x@ ?}DQD x@ pm}v w |wQ C=Rri hPL u=tOv=Q V}=Ri= Ea=@ xDiQW}B l}Dv}mwQDmr=
OwHwt QY=va w pH Q}F-=D 'QwmPt Ov}=Qi QO xm CU= QmP x@ sRq "CU= xOW �82 w �94
u}vJty "CU= xOw@ RtU=wQDmr= |Q}PBPwiv ?} Q[ R= V}@ 'sDU}U u=tOv=Q QO uHr QO

=@ |U}]=vet |R=U=OH Ov}=Qi j}irD xm CU= xO=O u=Wv |r}tmD |=yV}=tR; G}=Dv
"CU= xDW=Ov sDU}U OQmrta QO |yHwD p@=k Q}F-=D 'xDiQW}B l}Dv}mwQDmr=

m.shaterian@modares.ac.ir
mokhtarani@modares.ac.ir "|wQ '|U}]=vet |R=U=OH '|} wW?; 'uHr 'l}Dv}mwQDmr= %|O}rm u=oS=w

xtOkt "1
uwQO `}=t u=wvax@ ?; \ki xm |t=ovy [5]"O}; ptax@ |Q}owrH =yxOv}q; ?}UQD
CQ=@ax@ "Ovt=v|t 6xDiQW}B Q}e l}Dv}mwQDmr= =Q Ov}=Qi 'OwW|t xO=iDU= =yOwQDmr=
pt=wa =@ l}Dv}mwQDmr= Ov}=Qi xm ODi=|t j=iD= |v=tR 7xDiQW}B l}Dv}mwQDmr= 'Qo}O
=yOwQDmr= x@ |vw} pO=@D |=y<=We =} Cw=iDt |=ypwrLt uOQm xi=[= Ovv=t |rtmt

[7w6]"OW=@ x=Qty
=QDD u}t;|Our}D= R= xO=iDU= 'l}Dv}mwQDmr= Ov}=Qi Ow@y@ |=yVwQ R= |m}
|wk R=UTmrBtm |xO=t l} EDTA [4]"CU= Ov; QO 8�EDTA� O}U=l}DU=
hrDNt pLt 6 QO |Rri |=yuw}D=m =@ Ov=wD|t xm 'CU= xv=OvO 6 Ov=o}r CQwYx@
u} QDtm '=yO}U= =@ xU}=kt QO xmCU= u}= EDTA |=}=Rt R= |m} [8]"Ovm O=H}= Ovw}B
x@ QO=k '|wk |O}U= \}Lt O=H}= uwO@ w OQ=O l =N |]}Lt |=y|oS} w QO =Q QF=
|}=v=wD x@ u=wD|t R}v EDTA ?}=at xrtH R= "CU= l =N \}Lt R= C=Rri hPL
'OQm xQ=W= Mn w Fe 'Al Ovv=t |Rri |=yuw}D=m =@ TmrBtm p}mWD QO u; |q=@
l} hPL u=tOv=Q R= w Ovm Q=QkQ@ Ovw}B R}v xOwr; \}Lt Ot=H R=i =@ CU= umtt xm

[7]"OwW xDU=m X=N |xOv}q;
xO=iDU= l} QD}UO}U= R= R}v OD=m QO u=wD|t xDiQW}B l}Dv}mwQDmr= Ov}=Qi QO
\}Lt Q@ QDtm |ivt C=QF= w uOw@u=RQ= 'uOw@TQDUO QO p}rO x@ l} QD}UO}U= "OQm

OD=m w Ov; u}@ sm COW =@ |m} QDmr= u=} QH Qw@a R= CQ=@a l}Dv}mwQDmr= Ov}=Qi
lJwm Q=OQ=@ C=QP w =yuw} u; QO xm 'CU= xOwr; uHr =} l =N QO xOW |R=U=H
'p}Uv=DB hqDN= OwHw p}rOx@ u}=Q@=v@ "Ovvm|t CQH=yt =yOwQDmr= u}@ '?; =@ x=Qty
\UwD w OvQ}o|t Q=Qk |m} QDmr= u=} QH Q}F-=D CLD u}ovU C=Rri Q}_v |}=yxOv}q;
l} l}Dv}mwQDmr= Ov}=Qi QO 'Qo}O CQ=@ax@ "OvwW|t |Q=H `}=t \}Lt QO u;
O=wt CmQL� 2|m} QDmr= CQH=yt j} Q] R= C=QP CmQL Ea=@ '|m} QDmr= u=}O=Qo
�Q=OQ=@ C=QP CmQL� 4R}UQwiwQDmr= '�p=}U CmQL� 3RtU=wQDmr= '�Q=OQ=@ |}=}t}W

[3�1]"OwW|t �|m} QDmr= u=O}t CLD |}=}t}W |=yVvm =w� 5R}rwQDmr= w
u=} QH |Q=QkQ@ |=Q@ l =N C=QP u=}t QO `}=t R=i OwHw 'l}Dv}mwQDmr= Ov}=Qi QO
?wUQ R= |Q}owrH Qw_vt x@ u; QO w 'CU= |QwQ[ w sRq |Qt= =yxOv}q; CmQL w
pH Qo = 'Qo}O hQ] R= [4]"OwW xDW=O xov u}}=B \}Lt pH CU= QDy@ =yxOv}q;
Q}}eD RtU=wQDmr= u=} QH CyH xm OQ=O OwHw R}v p=tDL= u}= 'OW=@ u}}=B OL R= V}@
R= xm OW=@ |OL QO pH O}=@ '?U=vt hPL u=tOv=Q x@ uO}UQ |=Q@ u}=Q@=v@ "Ovm

pw�Ut xOvU} wv �
"1394 10 14 VQ}PB '1394 9 30 x}LqY= '1394 4 10 Ci=} QO %M} Q=D
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C=R
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PLuHr |x}rND |=Q@ C=Rri OQ=Ov=DU= OwOL w V}=tR; OQwt uHr C=YNWt "1 pwOH
"l =N x@

OL=w [17]R=HtOL Q=Okt |oS} w
� � �31 C@ w]Q
� � 6 5 pH

�mS/cm� � 5 9 |m} QDmr= C}=Oy
�mg/Kg� 7500 41285 |wQ
�mg/Kg� 420 8958 pm}v
�mg/Kg� 4300 3580 Tt
�mg/Kg� � 693 Rvovt
�mg/Kg� � 98060 uy;
�mg/Kg� 840 767 ?QU
�mg/Kg� 85 0 6 sw}tO=m

'CU= xOW u=}@ xm Qw]u=ty =t= CU= xOWv u}}aD uy; u=R}t |=Q@ |R=Ht OwOL xJ
Zn-EDTA |=yTmrBtm p}mWD |=Q@ |av=t Ov=wD|t uHr QO uy; O=} R C_re
G}=Dv T=U=Q@ 'u}= Q@ xwqa "OW=@ EDTA =@ xDiQW}B l}Dv}mwQDmr= Ov}=Qi |]
QO w Fe3(PO4)2 '8H2O CQwYx@ uy; R= |yHwD p@=k VN@ 'XRD V}=tR;
p}rO u}ty x@ "CU= l}Dvot uy; CQwYx@ u; R= |Qo}O VN@ 'QDu}}=B Kw]U
QO |mtm Ov}=Qi u=wvax@ |} wW?; w |U}]=vet |R=U=OH VwQ Q[=L VywSB QO

"Ov=xOW |UQQ@ xDiQW}B l}Dv}mwQDmr= Ov}=Qi Q=vm

QwDm =Q C=YNWt "2"2
Tqo|UmrBTvH R=|r}]DUt?amt QwDm =Ql} R=l}Dv}mwQDmr= Ov}=Qi s=Hv= |=Q@
QO QDt|Dv=U 18 pw] x@ |}=[i u; QO w xO=iDU= QDt|Dv=U 5� 6� 28 O=a@= =@
xm "�1 pmW� CU= xOW |v}@V}B uHr |Q}oQ=Qk Qw_vt x@ QwDm =Q |v=}t CtUk
`v=t '|i=Y Pe=m |x}q l} x=Qty x@ Tqo|UmrB R= pNrNDt |}xLiY u; QO
u=O}t |Q=QkQ@ |=Q@ "OwW|t C}rwv; w C}rwD=m |x_iLt pN=O x@ uHr CmQL R=
1 5 Ct=N[ x@ � C}i=Qo TvH R= |}xe}D OwQDmr= 2 R= uHr \}Lt QO |m} QDmr=
11C} Q=t uRNt l} R= C}rwv; `}=t K]U pQDvm Qw_vt x@ u}vJty w QDt|Dv=U
j} Q] R= R}v OD=m w Ov; u}@ p}Uv=DB hqDN= "�hr=�1 pmW� CU= xOW xO=iDU=
"CU= xOW u}t-=D �HY5030E pOt HYelec� s}kDUt u=} QH =@ x}PeD `@vt l}
R= R}v p}Uv=DB hqDN= w u=} QH COW |Q}oxR=Ov= Qw_vt x@ 'Q[=L VywSB QO
|t=tD QO w xO=iDU= �GDM-356 pOt Gwinstek � QDt|Drwt x=oDUO l}
3 V}=tR; s=Hv= u=tR COt w �V/Cm� 1 25 |r=ta= S=Drw u=}O=Qo =yV}=tR;
|=yQDt=Q=B |UQQ@ w pQDvm '|Q=OQ@xvwtv Qw_vt x@ u}vJty "CU= xOW u}}aD RwQ
w s}UkD |w=Ut CtUk 4 x@ uHr |x_iLt '�hr=1 pmW� V}=tR; OQwt uHr
pwrLt R= w Ov; |x_iLt QO EDTA pwrLt R=R}v l}Dv}mwQDmr= Ov}=Qi C} wkD |=Q@

"CU= xOW xO=iDU= C}rwQDmr= u=wvax@ OD=m |x_iLt QO l} QD}UO}U=

=yV}=tR; s=Hv= |xwLv "3"2
|=yTmrBtm p}mWD QO sL=Rt pt=a xm 'uHr R= uy; C=@}mQD |R=U=OH Qw_vtx@
|} wW?; w |U}]=vet |R=U=OH VwQ wO R= 'OvDUy EDTA \UwD |wQ Rri
R= xO=iDU= =@ |U}]=vet |R=U=OH Ov}=Qi Q[=L VywSB QO "CU= xOW xO=iDU=
s=Hv= QD CQwYx@ w qUD l} |U}]=vet u=O}t CLD Boxmag Rapid x=oDUO

xO=iDU= l =N R= C=Rri hPL V}=Ri= |=Q@ xOvvm 9C}*r|m l} u=wvax@ CU} R
O}rwD OH� Q}F-=DCLD\}Lt pH 'OD=m QOl} QD}UO}U= Qw[L p}rO x@ [9]"OwW|t
[10]"OwQ|t Q=tW x@ u; R= xO=iDU= |=}=Rt R= |m} xm 'OwW|tv |}=}rk OD=m QO xOW
R= Rvovt w Tt '|wQ '?QU C=Rri hPL QO l} QD}UO}U= R= xO=iDU= C@Ft Q}F-=D
Q}F-=D 'Qo}O |WywSB QO [11]"CU= xOW VQ=Ro l}Dv}mwQDmr= Ov}=Qi |] xOwr; l =N
l}Dv}mwQDmr= Ov}=Qi |] 10 SDS w l} QD}UO}U= '|QyW ?; C}rwQDmr= ẁv xU
xm CU= xOW |UQQ@ |DavY uHr R= C=Rri hPL Qw_vt x@ 1 25 V/Cm S=Drw =@
[10]"CU= xOW C@F l} QD}UO}U= C}rwQDmr= R= xO=iDU= =@ hPL u=tOv=Q u} QDW}@
\}Lt QO uy; Qw[L l}Dv}mwQDmr= Ov}=Qi QO 'CU= xOW u=}@ xm Qw]u=ty
Vy=mCyH OwHwt |=yQ=my=Q R= |m} "OwW EDTA |}=Q=mVy=mEa=@ Ov=wD|t
QO xm CU= |U}]=vet |R=U=OH VwQ R= xO=iDU= 'uHr \}Lt QO uy; C_re
xO=iDU= u=mt= Q@ |vD@t |O=} R |=yVQ=Ro "OQ=O |}xOQDUo OQ@ Q=m |vOat |=yOv}=Qi
[12]"CU= xO}UQ A=J x@ uy; |=Q=O C=@}mQD hPL |=Q@ |U}]=vet |R=U=OH R=
C=@}mQD w O=wt 'OQ=O OQ@ Q=m R}v uOat nvU R= uy; G=QNDU= QO xm QwmPt VwQ QO
w GQ=N OwN \}Lt R= |U}]=vet |wQ}v R= xO=iDU= =@ �T}]=vet x@ T=UL� |vy;
|R=U=OH |=Q@ xm CU= |Qo}O Ov}=Qi R}v |} wW?; [13]"OvwW|t =@ Quy; l} ?PH
|vOat |xO=t u; QO w OwW|t xO=iDU= uHr =} |vOat O=wt R= C=@}mQD w |v=m `=wv=
=} =y|v=m pqLv= =@ w OQ}o|t Q=Qk O}U= `=wv= Ovv=t ?U=vt |rqL =@ T=tD QO

[14]"OwW|t pY=L |ve |rwrLt 'u; QO X=N C=@}mQD
pY=L uHr R= uy; Rri �64 R= V}@ hPL '2008 p=U QO |}xar=]t QO
VQ=Ro l} QwirwUO}U= R= xO=iDU= =@ |} wW?; Ov}=Qi \UwD ?q[=i |x}iYD R=
x@ ?}DQD x@ |wQ w 'pm}v 'Tt C=Rri hPL R}v x@=Wt |WywSB QO [15]"CU= xOW
?; CavY ?q[=i |x}iYD R= pY=L uHr R= OYQO 99 2 w 98 '88 6 u=R}t
[16]"CU= xOW VQ=Ro l} QwirwUO}U= \UwD |} wW?; Ov}=Qi R= xO=iDU= =@ |Q=mRri
OQwt uHr QO uy; Rri xHwD p@=k u=R}t x@ xHwD =@ w xOWQmP OQ=wt uDiQoQ_vQO =@
=@ |} wW?; w |U}]=vet |R=U=OH |=yOv}=Qi j}irD Q}F-=D 'Q[=L VywSB QO xO=iDU=
|xv=Nx}iYD O=R=t uHr R= pm}v w |wQ Rri hPL u=tOv=Q QO xDiQW}B l}Dv}mwQDmr=
ptax@ |=y|UQQ@ x@ xHwD =@ "CU= xOW ?=NDv= |rY= hOy u=wvax@ ?q[=i
w RtU=wQDmr= u=} QH '|m} QDmr= u=} QH COW 'pH C=Q}}eD OUQ|t Q_v x@ xOt;
'Q[=L VywSB QO u}=Q@=v@ "OvW=@ Q=PoQ}F-=D sDU}U u=tOv=Q QO uHr QO OwHwt QY=va
l} Qy |}=v=wD 'C}=yvQO w |UQQ@ sDU}U u=tOv=Q QO =yQ}eDt u}= R= l} Qy Q}F-=D
CU= QmP x@ sRq "CU= xOW u}}aD uHr R= pm}v w |wQ Rri hPL QO =yOv}=Qi R=
j}irD XwYNQO uwvm =D 'Q[=L |xar=]t QO xOt; ptax@ |=y|UQQ@ T=U=Q@ xm
|x}iYD Qw_vt x@ xDiQW}B l}Dv}mwQDmr= =@ |} wW?; w |U}]=vet |R=U=OH Ov}=Qi

"CU= xOWv QWDvt |@r]t ?q[=i |xv=Nx}iYD O=R=t uHr

=y VwQ w O=wt "2
uHr C=YNWt "1"2

|m} O=R=t uHr |ak=w |xvwtv R= xO=iDU= =@ w |y=oW}=tR; T=}kt QO Q[=L VywSB
C=YNWt w s=Hv= u=QyD QyW h=Q]=|DavY |=ylQyW ?q[=i |=yxv=Nx}iYD R=
Q}e� l =N x@ x}rND |=Q@ \w@ Qt |=yQDt=Q=B R=Ht OL x=Qty x@ xO=iDU= OQwt uHr
pwOH j@=]t [17]"CU= xOW x�=Q= 1 pwOH QO EPA OQ=Ov=DU= j@=]t �|RQw=Wm
Qo = "CU= R=Ht OL R= V}@ V}=tR; OQwt |xvwtv QO pm}v w |wQ C=Rri Q=Okt '1
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UOv

yt "=yV}=tR; |L=Q] "2 pwOH
C=L}[wD V}=tR; s=v h}OQ

"CU= xOW xO=eDU= OD=m w Ov; QO C}rwQDmr= u=wva x@ ?; R= �R� Oy=W 1
"CU= xOW xO=iDU= OD=m QO l} QD}UO}U= pwrLt R= w Ov; QO EDTA pwrLt R= �EK� xDiQW}B l}Dv}mwQDmr= 2

"CU= xOW s=Hv= l}Dv}mwQDmr= Ov}=Qi TBU w |U}]=vet |R=U=OH =OD@= �EK+MS� |U}]=vet |R=U=OH 3
"CU= xOW s=Hv= l}Dv}mwQDmr= Ov}=Qi TBU w |} wW?; Ov}=Qi =OD@= �EK+LE� |} wW?; 4

xO=iDU= =@ TBU w s[y [19]'=m} Qt; CU} R \}Lt C_=iL u=tR=U 3050B

=yu; C_re VARIAN CmQW CN=U AA240 pOt |tD= ?PH x=oDUO R=
"CU= xOW |Q}oxR=Ov=

s=Hv= (25� 2 0C) \}Lt |=tO QO =yV}=tR; |x}rm 'Q[=L VywSB QO
?=NDv= QwDm =Q Q_vOQwt |xk]vt R= uHr sQo 5 'uHr pH VHvU |=Q@ "CU= xOW
R= TB w \wrNt Q}]kD Q=@ wO ?; QD}r|r}t 5 =@ |m}DUqB hQ_ l} uwQO w
|r=D}H}O QDt pH R= xO=iDU= =@ pwrLt pH 'uHr |v}WvxD w Ca=U 1 CWPo
uHr sQo 5 R}v EC u=R}t u}}aD |=Q@ [20]"CU= xOW |Q}oxR=Ov= Metrohm691
x@ 1 C@Uv� \wrNt |m}DUqB hQ_ l} uwQO Q}]kD Q=@ wO ?; QD}r|r}t 50 =@
Mi805 pOt Martini GvUC}=Oy x=oDUO \UwD pwrLt EC 'C}=yv QO w �10

[21]"CU= xOW xO}HvU
x=oW}=tR; QO x=t 9 |] Q[=L VywSB pL=Qt |x}rm 'CU= QmP x@ sRq
Q=@ 2 smCUO V}=tR; Qy w s=Hv= TQOt C}@ QD x=oWv=O CU} R \}Lt |UOvyt
xHwD =@ "CU= xOW VQ=Ro |}=yv |xH}Dv u=wvax@ xOt; CUOx@ G}=Dv \UwDt w Q=QmD
OQwt hrDNt |=yVwQ x@ \w@ Qt |=y=]N u}vJty w C=R}yHD |Q}oxR=Ov= CkO x@

"Ov=xOW x�=Q= Q=DWwv uDt QO Q=Wa= skQ 1 =@ =yV}=tR; R= pY=L G}=Dv 'xO=iDU=

V}=tR; |L=Q] "4"2
|U}]=vet |R=U=OH |=yOv}=Qi j} Q] R= uHr |x}iYD V}B Q}F-=D |UQQ@ Qw_vt x@
|L=Q] 2 pwOH j@=]tV}=tR; |QU 4 'l}Dv}mwQDmr= Ov}=Qi u=tOv=Q QO |} wW?; w

"CU= xOW s=Hv= w

EL@ w G}=Dv "3
pH C=Q}}eD |UQQ@ "1"3

"CU= l}Dv}mwQDmr= Ov}=Qi QO C=Rri |}=Hx@=H QO QF-wt |=yQDt=Q=B R= |m} pH

p}=tD O}UmwQO}y |=yuw} Qw[L p}rO x@ w Vy=m C=Rri CmQL |}=}rk pH QO
OQwt sDU}U QOpH C=Q}}eD |UQQ@ Qw_vt x@ [8]"O@=}|t V}=Ri= |Q=Po?wUQ x@
=yV}=tR; |t=tD QO l}Dv}mwQDmr= QwDm =Q hrDNt `]=kt QO u; Q=Okt 'xO=iDU=
pH 'u; j@=]t xm CU= xOW x�=Q= 2 pmW QO xOt; CUO x@ G}=Dv w |Q}oxR=Ov=
xDW=O x}rw= u=R}t x@ C@Uv |yHwD p@=k Vy=m '=yV}=tR; s=Hv= R= TB Ov; QO
[22]"CU= xOw@ sDU}U QO R}rwQDmr= Ov}=Qi |x]U=w x@ H+ O}rwD u; p}rO xm &CU=
"CU= x_Lqt p@=k �R� Oy=W V}=tR; |] Ov; w OD=m QO pH hqDN= 'u}vJty
Ov; w OD=m |=yOwQDmr= QO xOW O}rwD H+ w OH� |=yuw} 'V}=tR; u}= QO
Ovvm|t CmQL uHr \}Lt CtU x@ hr=Nt Q=@ =@ OwQDmr= x@ uO}UQ Qw_vt x@
pH =@ xk]vt wO x@ uHr \}Lt 'OvUQ|t Qo}Om} x@ xy@H wO xm |t=ovy w
x@ C=Q}}eD u}= |xOwOLt xm CU= QmP x@ sRq "OwW|t s}UkD |R=@ w |O}U=

"xO=iDU= OQwt sDU}U C=YNWt "1 pmW

"CU= xOW C}=Oy x=oDUO pN=O x@ TBU w \wrNt ?; =@ s=N uHr sQowr}m 2 w
uHr R}v C}=yvQO w =OH uHr R= |U}]=vet u=O}t x@ T=UL O=wt 'Ov}=Qi u}= |]
xOW xO=iDU= l}Dv}mwQDmr= Ov}=Qi QO |Q}o?; R= TB w GQ=N x=oDUO R= xOWx}iYD
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H2 w O2 R=o |=y?=@L \UwD =yOwQDmr= K]U uOWxO}WwB 'u=tR QwQt x@ sDU}U
�OvwW|t sDU}U|m} QDmr=C}=OyVy=mEa=@ w Ovvm|t pta j}=a CQwY x@ xm �
=@ Ov}=Qi QO xOW O}rwD OH�|=yuw}CU= umtt u}vJty XwYN u}= QO [5]"CU=
C=QP u}@ |=[i xm OwW p}mWD |@ wUQ w OyOVvm =w sDU}U QO OwHwt |=yuw}D=m
[28]"OwW sDU}U R= |Qw@a u=} QH COW Vy=m Ea=@ u=tR QwQt x@ w Ovm QB =Q uHr
j@=]t"CU= sDU}U R= |Qw@a u=} QH COW u}ov=}t R= |a@=D R}v |SQv= hQYt
�R� pw= V}=tR; QO l}Dv}mwQDmr= QwDm =Q R= |Qw@a u=} QH COW u=R}t '8 pmW
xD@r= w |SQv= hQYt u=R}t u} QDtm C@Uv u}ty x@ xm 'CU=yV}=tR; Q}=U R= QDtm
u=}t R= =t= "�4 pwOH�CU= xDW=O x=Qty x@ R}v =Q |wQ Rri hPL OYQO u} QDtm
u} QDtm uDW=O seQ|ra |} wW?; R= Oa@ Ov}=Qi 'xDiQW}B l}Dv}mwQDmr= |=yOv}=Qi
pH uDW=O p}rO x@ |m} QDmr= |SQv= hQYt u=R}t u} QDtm xH}Dv QO w u=} QH COW
x@ |wQ Rri hPL u=tOv=Q u} QDW}@ 'sL=Rt |=yuw} Qw[L sOa u}vJty w |O}U=
hQYt u=R}t u} QDtm '4 pwOH j@=]t "�4 pwOH� CU= xDW=O =Q �55 9 u=R}t
Ov}=Qi x@ \w@ Qt |wQ Rri R= uD Qy <=R= x@ Ca=U C=w wr}m 144 u=R}t x@ |SQv=

"CU= |} wW?; R= TB xDiQW}B l}Dv}mwQDmr=
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1. Leaching
2. electromigration
3. electroosmosis
4. electrophoresis
5. electrolysis
6. unenhanced electrocinetik remediation
7. enhanced electrocinetik remediation
8. Ethylene Diamine Tetra Acetic Acid
9. Chelate
10. Sodium Dodecyl Sulfate
11. Mariotte's bottle
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