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"CU= xOW G=QNDU= xOW S/S |=y?}mQD R= ?QU Q=Okt u} QDtm 'OQ}o Q=Qk ut}=
Q}O=kt x@ pH V}=Ri= ?Hwt R}v =yxvwtv x@ ��50� u=t}U O=} R Q}O=kt uOwRi= |rw
=yxvwtv R= ?QU G=QNDU= Q=Okt R}v Cr=L u}= QO xm CU= xOW 11 8 R= QDW}@
syU Qov=}@ 'Cr=L u}= QO xOW |} wW?; Pb Q=Okt V}=Ri= "CU= xDi=} V}=Ri=
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100 cmol/kg-soilx@ xOwr; |=yxvwtv pH w xOW G=QNDU= ?QU Q}O=kt "4 pmW
"xOvv=@UJ �50 =@ xOW |R=UOt=H/C}@FD ?QU

xm Qw]u=ty "CU= xOW 7 9mg=l x@ Q}N= |xvwtv R= xOW |} wW?; ?QU Q=Okt
Q=Okt |xv}W}@ R= xOW |} wW?; ?QU Q=Okt u}= 'CU= XNWt R}v 4 pmW QO
|vRw �50 =D |O=@ QDUm =NV}=Ri= "CU= QDW}@ (5mg=l) EPA |xt=vu}}; R=Ht
?Hwt 4 pmW QO xOW xO=O u=Wv |=yxvwtv QO �C50�F50� xOvv=@UJ |xO=t
xQ=W= |xvwtv QO C@k=Qt u=tR V}=Ri= u}vJty "CU= xOW pH xHwD p@=k Vy=m
pH CU= xOW ?Hwt xm |Qw]x@ 'CU= xOW pH QDW}@ Vy=m ?Hwt R}v xOW
|O=@ QDUm =N uOwRi= "OwW l}ORv ut}= |x}L=v u}}=B OL x@ C@k=Qt RwQ 90 =@ xvwtv
?Hwt u=tR QO CH hQYt V}=Ri= w u=t}U Q=Okt Vy=m =@ xOW O=} |=yxvwtv x@
'ut}= |x}L=v QO u; uDiQo Q=Qk wpH Vy=m =@ [34]"CU= xOW =yu; pH Vy=m
1mg=l R= QDtm x@ 'TCLP V}=tR; |] =yxvwtv R= xOW |} wW?; ?QU Q=Okt
|oOwr; C}@FD sR}v=mt '?QU |oOwr; O=} R |=yC_re QO u}=Q@=v@ "CU= xDi=} Vy=m
'|R=UOt=H|=ysR}v=mt x@C@Uv =Q |QDW}@ Q=}U@Vkv 'xvwtv pH R=|a@=D CQwYx@
xOwr; |=yxvwtv u}= |R=UOt=H/C}@FD Ov}=Qi QO 'C-S-H \UwD |R=UOt=H xS} wx@
|=Q@ "CU= xOw@ =yxvwtv QO xOvv=@UJ �50 R= xO=iDU= OwHw =@ Q=DiQ u}= "CU= xDW=O
Q}N-=D u}vJty w ?wUQ \UwD |oOwr; C}@FD sR}v=mt uOw@ ?r=e p}rO QDy@ |UQQ@
'?QU |xOv}q; O=} R w \UwDt |=yC_re QO xS} w x@ u=t}U uw}U=D=QO}y Ov}=Qi QO
s=Hv= pwrLt pH Q}}eD =@ 's}Urm C=v@ Qm Qw[L QO ?QU |=y?}mQD ?wUQV}=tR;
Q}O=kt �? 5� pmW u}vJty "CU= xOW xO=O u=Wv �hr=5� pmW QO G}=Dv w xOW
30 =@ xOW |R=UOt=H/C}@FD ?QU O=} R =D sm |=yC_re x@ xOwr; |=yxvwtvpH

Q=DiQ ?QU Rri '�hr=5� pmW j@=]t "OyO|t u=Wv =Q xOvv=@UJ OYQO 50 w
?QU C_re 'O}OW |R=@ w |O}U= pH Q}O=kt QO xm |Qw]x@ [27]"OQ=O l} QDwit;
|w=L |=y?}mQD ?wUQ w p}mWD OvwQ 'T=U= u}= Q@ "CU= xDi=} V}=Ri= pwrLt
Q}O=kt QO 'wU l} R= "OQm |Ov@s}UkD x}L=v OvJ x@ u=wD|t =Q pH C=Q}}eD =@ ?QU
\}Lt QO xOW pL ,qt=m CQwYx@ ?QU 'pH = 4 OwOL =D O}OW |O}U= pH

p}mWD ?QU O}UmwQO}y |=y?}mQD '4 R= QDW}@ Q}O=kt x@pH V}=Ri= =@ "OQ=O OwHw
Q}eDt pH = 8 OwOL =D pH V}=Ri= =@ |}=R?wUQ COW "Ovm|t ?wUQ w OwW|t
|=y?}mQD CQwY x@\}Lt QO OwHwt ?QU �99 ,=@} QkD pH = 10 QO "CU= xOw@
'xOW p}mWD |=y?wUQ "CU= xOQm ?wUQ ?QUO}UmwQO}y xS} w x@ ?QU |w=L
Q}O=kt x@ pH V}=Ri= =@ 'Qo}O |wU R= "Ovv=t|t |k=@ Q=O}=B pH = 12 OwOL =D
OH� O=} R C_re =@ '?QU O}UmwQO}y CQwY x@ xO=O ?wUQ Pb '12 R= QDnQR@

50cmol/kg-soil x@ xOwr; |=yxvwtv pH w xOW G=QNDU= ?QU Q}O=kt "3 pmW
"xOvv=@UJ �30 =@ xOW |R=UOt=H/C}@FD ?QU

"OyOVy=m 0 5mg=l R= QDtm Q=Okt x@ =Q xvwtv R= xOWG=QNDU=?QU Q=Okt 'C@k=Qt
x@ xOwr; |=yxvwtv R= xOW G=QNDU= ?QU w pH Q}O=kt C=Q}}eD '3 pmW QO
|] xOvv=@UJ �30 Cw=iDt |=y?}mQD =@ xOW S/S ?QU 50cmol/kg-soil

G}=Dv j@=]t QDW}B "CU= xOW xO=O u=Wv |O=@ QDUm =N Q=Okt V}=Ri= =@ 'u=tR
=@ xOwr; C}vwDv@ |=yxvwtv QO ?QU |xOv}q; xm OW u=}@ �3 pwOH� VQ}o V}=tR;
xOQm Ov)m Q=}U@ =Q |v=t}U |=y?}mQD uw}U=D=QO}y MQv '50cmol/kg-soil C_re
RwQ 90 R= QDW}@ |}=yv VQ}o u=tR 'xOvv=@UJ �30 |=yxvwtv QO xm |Qw] x@ "CU=
Q=DiQ QO |tm Q=}U@ Q}F-=D 'C-S-H \UwD |R=UOt=H sR}v=mt u}=Q@=v@ "CU= xOw@
XNWt 3 pmW G}=Dv R= xm Qw]u=ty "OQ=O QwmPt |=yxvwtv QO Pb+2 G=QNDU=
\ki p=L u}= =@ "CU= xDW=O 8 R= QDW}@ Q}O=kt =yxvwtv pH OQ=wt QDW}@ QO 'CU=
|O=@ QDUm =N �50 w u=t}U �50 |w=L |=y?}mQD xRwQ 90 w 28 |=yxvwtv QO
Q}O=kt 'u}= OwHw =@ "CU= xDi=}Vy=m 7 OwOL x@ =yxvwtv pH Q=Okt '�C50�F50�
MQv x@ xHwD =@ "OQ=O =Q 1mg=l R= QDtm Q}O=kt xvwtv u}= R= xOW G=QNDU= ?QU
V}=Ri= 'OQm u=}@ u=wD|t =yxvwtv u}= QO uw}U=D=QO}y CqwYLt p}mWD Ov)m Q=}U@
QO |O=@ QDUm =N OwHw p}rO x@ pH = 7 OwOL =D xOW xOy=Wt ut}= |xOwOLt
|r= 7 |xR=@ x@ =Q ut}= |x}L=v |O=@ QDUm =N u}=Q@=v@ "CU= xOW O=H}= =yxvwtv
QDUm =N � u=t}U ?}mQD O=} R C}r@=k Qov=}@ ?r]t u}= "CU= xO=O V}=Ri= 11 8
OQ=wt QDW}@ QO u}vJty "CU= Pb lQLD sOa |=Q@ |}=}rk pH |x}L=v QO |O=@
=D 7 R= =yxvwtv |Q=Oyov u=tR COt V}=Ri= '3 w 2 |=ypmW QO xOW xO=O u=Wv
=yxvwtv |NQ@ QO Vy=m u}= "CU= xO=O Vy=m =Q xOWG=QNDU= ?QU u=R}t 'RwQ 90
w |v=t}U CqwYLt \UwD |R=UOt=H xH}Dv QO wPb CmQ=Wt p}rO x@ Ov=wD|t

[33w27]"OW=@Pb |w=L |=y?}mQD ?wUQ =}
|=yxvwtv |R=UOt=H/C}@FD |=ysR}v=mt QO |O=@ QDUm =N Q}F-=D 'xt=O= QO
|UQQ@ �100cmol/kg-soil� ?QU |xOv}q; O=} R |=yC_re x@ xOwr; C}vwDv@
S/S |=yxvwtv R= xOWG=QNDU= ?QU w pH Q}O=kt C=Q}}eD 'Qw_vt u}O@ "CU= xOW
|O=@ QDUm =N Q=Okt V}=Ri= =@ 'u=tR |] xOvv=@UJ �50 Cw=iDt |=y?}mQD =@ xOW

"CU= xOW xO=O u=Wv 4 pmW QO
=@ xOW S/S |xRwQ 28 |xvwtv pH '4 pmW QO xOt; CUO x@ G}=Dv T=U=Q@
ut}= |x}L=v R= GQ=N QO '12 06 Q=Okt uDW=O =@ '�C100� Xr=N u=t}U �50
V}=Ri= ?Hwt ut}= |x}L=v R= GQ=N x@ pH V}=Ri= "OQ=O Q=Qk �8�11 8� pH
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yt xm CU= xOw@ QDnQR@ w 13 OwOL QO |O=@ QDUm =N � u=t}U |=y?}mQD w Q}O=kt
x@ l}ORv II |x}L=v w I |x}L=v QO �?5� pmW QO xOW s=Hv= |Ov@s}UkD j@=]t
|WN@ \ki pH = 13 OwOL QO '�hr=5� pmW T=U=Q@ "OQ}o|t Q=Qk I |x}L=v
CQwYx@ ?QU Q=Okt QDW}@ w OQ=O OwHw =y?}mQD QO ?wUQ CQwYx@ ?QU R=
xm |tm Q}N-=D '�3 pwOH� VQ}o G}=Dv j@=]t ?}DQD u}= x@ "CU= \}Lt QO pwrLt
x@ xOwr; |=yxvwtv QO |O=@ QDUm =N � u=t}U |=y?}mQD |vqwRwB |=yVvm =w QO
Q@ ?QU |=y?}mQD sm ?wUQ p}rO x@ 'OwW|t xOy=Wt ?QU 5cmol/kg-soil

|oOwr; |R=UOt=H sR}v=mt 'u}= OwHw =@ "CU= |O=@ QDUm =N w u=t}U C=QP K]U
Q}O=kt xm 'CU= xOW s=Hv= |@ wNx@ uw}U=D=QO}y CqwYLt \UwD =yxvwtv u}= QO
j@=]t "Ovm|t O}}-=D =Q ?r]t u}= �2 w 1 |=ypmW� =yxvwtv R= xOW|} wW?; ?QU
QO �100 cmol/kg-soil� w 50 x@ |oOwr; C_re V}=Ri= '�? 5� pmW G}=Dv
xOW |O=@ QDUm =N � u=t}U |=y?}mQD |t=tD QO pH Vy=m ?Hwt '=yxvwtv
pH QDW}@ Vy=m ?Hwt =yxvwtv QO |O=@ QDUm =N Q=Okt V}=Ri= 'u}vJty "CU=
|x}L=v QOpH '=yxvwtv QDW}@ QO =D CU= xOW ?@U pH Vy=m =t= "CU= xOW
?wUQ u=R}t u} QDW}@ 'III |x}L=v QO �hr=5� pmW j@=]t xm OwW `k=w III

'u=t}U |w=L |=yxvwtvpH V}=Ri= xm |}=Hv; R= "OwW|t p}mWD ?QU |=y?}mQD
C}OvrDQB w C-S-H Ovv=t uw}U=D=QO}y CqwYLt p}mWD u=R}t =@ s}kDUt \=@DQ=
pH Vy=m xm OQm |Q}oxH}Dv u=wD|t u}=Q@=v@ [37]'OQ=O O=R; Ca(OH)2 =} �CH�
Q}O=kt |Q}opmW p}rO x@ Cw=iDt |oOwr; Q=Okt |rw u=Um} |xOvv=@UJ =@ =yxvwtv
V}=Ri= |DL 'Cr=L u}= QO "CU= xOw@ \}Lt QO OwHwtC-S-H w CH QDtm
pH uOWGQ=N ?Hwt R}v OYQO 50 x@ 30 R= |O=@ QDUm =N � u=t}U Q=Okt
|=yxvwtv QO xm OwW|t xOy=Wt ?}DQD u}O@ "CU= xOWv III |x}L=v R= =yxvwtv
�50 R= xO=iDU= \}=QW QO |DL ?QU |xOv}q; O=} R w \UwDt |=yC_re x@ xOwr;
Ov}=Qi QO |oOwr; |R=UOt=H |=ysR}v=mt syU '|O=@ QDUm =N � u=t}U |=y?}mQD
|=y?}mQD xHwD p@=k ?wUQ x@ u=wD|t =Q Ov}=Qi u}= ẁtHt QO "CU= sm Q=}U@ S/S

?Hwt xm O=O C@Uv |O=@ QDUm =N w u=t}U C=QP K]U Q@ xOWp}mWD ?QU
"CU= xOW =yxvwtv QO |vqwRwB |=yVvm =w w uw}U=D=QO}y MQv O=} R Vy=m

QO xOW C}@FD |xOv}q; hrDNt |=yR=i u}}aD Qw_vt x@ XRD R}r=v; R=
|wQ Q@ XRD R}r=v; 'Q[=L VywSB QO "OwW|t xO=iDU= S/S Kr=Yt Q=DN=U
�100 cmol/kg-soil� w 50 x@ xOwr; C}vwDv@ |xOW C@k=Qt RwQ 28 |=yxvwtv
G}=Dv T=U=Q@ "�6 pmW� CU= xOW s=Hv= u=t}U �30 =@ xOW S/S w ?QU

pwrLt R=i OQ=w w xOW pL Pb(OH)�3 CQwYx@ OOHt w OwW|t xH=wt xOW pL
Q}O=kt x@pH V}=Ri= =@ CU= xOW ?Hwt \}Lt QO C=v@ Qm Qw[L [35]"OwW|t
Q=DiQ u}= "OwWv s=Hv= pt=m Qw] x@ ?QU |=y?}mQD R= |}=OR?wUQ '13 1 R= QDW}@
[36]"CU= |}=}rk pH Q}O=kt QO '?QU |D=v@ Qm |=y?}mQD QDQ=O}=B ?wUQ p}rO x@
C=v@ Qm |vRw C@Uv x@ |oDU@ '?QU |w=L C=v@ Qm ?wUQ p}mWD u=R}t 'xD@r=
x@ s}Urm C=v@ Qm |vRw |=yC@Uv QO xm |Qw]x@ "OQ=O \}Lt QO OwHwt ?QU x@
p}mWD ?QU |w=L C=v@ Qm |=y?}mQD ?wUQ u=R}t '6 w 0 3 =@ Q@=Q@ ?QU C=QD}v
xOw@ 2 =@ Q@=Q@ ?QU C=QD}v x@ s}Urm C=v@ Qm |vRw C@Uv xm |Dr=L x@ C@Uv 'xOW

[27]"CU= xDi=} Vy=m 'CU=
13 1 R= pH u}vJty w 4 =D QiY pH |xOwOLt 'xOW QmP C=mv x@ xHwD =@
OwHw \}Lt QO pwrLt w Q=O}=B CQwY x@ xOWQmP |L=wv QO ?QU xm 14 |r=
w 8 |r= 4pH |xOwOLt u}vJty "CU= xOW xO}t=v �I� |x}L=v u=wva x@ 'OQ=O
xOw@ pH C=Q}}eD `@=D w Q=O}=B=v Q=}U@ |L=wv QO ?QU xm 13 1 |r=pH 12 R}v
?QU xm 12 |r= pH 8 |xOwOLt '=yDv= QO "CU= xOW xO}t=v �II� |x}L=v 'CU=
xO}t=v �III� |x}L=v 'CU= xOQm ?wUQ w xO=O u=Wv Q=O}=B Q=DiQ QwmPt |x}L=v QO
l =N Q=DN=U QO O}UmwQO}y ?wUQ CQwYx@ xm ?QU R= |WN@ u}=Q@=v@ "CU= xOW
|x}L=v QO \}Lt pH xm |t=ovy "CU= xOW C}@FD 'CU= xDW=O OwHw S/S xOwr;
"CU= T=UL pH C=Q}}eD x@ |yHwD p@=k Q=Okt x@ =yxvwtv Q=DiQ 'OQ}o Q=Qk �II�

Pb pqLv= '�4 w 3 '1� |=ypmW QO TCLP G}=Dv j@=]t 'Qo}O |wU R=
Q}O=kt =@ xOW S/S ?QU O=} R w \UwDt |=yC_re x@ xOwr; l =N |=yxvwtv R=
"CU= xOw@ =yxvwtv R= xOWG=QNDU= pwrLt pH R= |a@=D ,=DOta 'u=t}U Cw=iDt
|=yVvm =w QO pqDN= u} QDW}@ '�3 pwOH� VQ}o V}=tR; G}=Dv j@=]t u}vJty
?QU O=} R w \UwDt |=yC_re QO |O=@ QDUm =N � u=t}U |=y?}mQD |vqwRwB
OYQO 50 w 30 '|O=@ QDUm =N � u=t}U |=y?}mQD O=} R Q}O=kt uOwRi= OwHw =@
|vqwRwB |=yVvm =w QO Q}N-=D p}qO |UQQ@ |=Q@ 'T=U= u}= Q@ "CU= xOW xOy=Wt
QF-wt |=ysR}v=mt QO Cw=iD pra u}}aD Qw_vt x@ u}vJty w xOW xOwRi= |=y?}mQD
Q=Owtv '?QU |xOv}q; O=} R =D sm |=yC_re S/S Ov}=Qi QO |} wW?; R= Cav=tt QO
cmol/kg-soil� =D 5 |=yC_re x@ xOwr; C}vwDv@ |=yxvwtv |x}rw= pH C=Q}}eD
QDUm =N � u=t}U |=y?}mQD OYQO 50 w 30 =@ xOW |R=UOt=H/C}@FD �100
5 pmW� R= xOt; CUO x@ G}=Dv j@=]t "CU= xOW sUQ �? 5� pmW QO |O=@
|xty QO =yxvwtv pH Q}O=kt '�5cmol/kg-soil� |oOwr; sm |=yC_re QO '�?

"?wUQ w pwrLt |=yR=i QO ?QU C_re Q@ pH Q}}eD Q}F=D w xOW |R=UOt=H |=yxvwtv pH Q}}eD "5 pmW
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"RwQ 28 w 7 COt x@ xOW C@k=Qt 'u=t}U �30 =@ xOW S/S ?QU 50cmol/kg-soil x@ xOwr; C}vwDv@ |=yxvwtv QOwB Tm}=wDQB V=QB |=y|vLvt "6 pmW

|=y?}mQD x@ |O=@ QDUm =N uOwRi= \}=QW u}= QO "OwW xO=O V}=Ri= xOwr; l =N
"CU= xOW S/S Ov};Qi |xOR=@ V}=Ri= ?Hwt xOvv=@UJ

'CU= xO=O u=Wv u=t}U =@ xOW S/S |=yxvwtv R= xOW Vw=QD ?QU u=R}t|UQQ@ "2
V}=Ri=?Hwt u=t}U�30 R=V}@V}=Ri= 'xOv}q; O=} R w\UwDt |=yC_re QO
uDiQo Q=Qk "CU= xOW �5 < mg=l� TCLPV}=tR;|]?QUG=QNDU= Q=Okt
O}UmwQO}y |=y?}mQD ?wUQ Q=O}=B=v Q=}U@ |x}L=v� II |x}L=v QO =yxvwtv pH

Cr=L u}= QO "CU= xOw@ =yxvwtv R= xOW Vw=QD ?QU Q=Okt V}=Ri= p}rO �?QU
pH Vy=m ut[ 'xOvv=@UJ u=wva x@ |O=@ QDUm =N � u=t}U ?}mQD R= xO=iDU=
=yxvwtv R= xOW Vw=QD ?QU Q=Okt '�ut}= |x}L=v� III |x}L=v QO u; s}_vD w
pw@kp@=k |xOwOLt QO w Vy=m |yHwD p@=k Q=Okt x@ =Q TCLP V}=tR; |]
|x}L=vCaUwV}=Ri= =@ |O=@ QDUm =N u}vJty "CU= xO=O Q=Qk �5 > mg=l�
"CU= xO=O V}=Ri= 11 8 |r= 7 Q}O=kt x@ =Q Q}N= |x}L=v |xOwOLt 'pH ut}=
\UwDt |=yC_re x@ xOwr; |=yxvwtv QOVvm =w\}Lt pH 'Q[=LVywSB QO "3
|x}L=v� III |x}L=v QO 'xOvv=@UJ |=y?}mQD =@ xOW S/S w ?QU O=} R w
C}@FD 'QwmPt |=yxvwtv QO S/S Ov}=Qi QO ?r=k sR}v=mt "CU= xDiQo Q=Qk �ut}=
\UwD |R=UOt=H p}Uv=DB w CU= ?QU |w=L |=y?}mQD CQwY x@ |oOwr;
QO "CU= sm uw}U=D=QO}y CqwYLt p}mWD |xDUy; MQv p}rO x@ xOvv=@UJ
\}=QW '10 l}ORv Cr=L u} QDy@ QO w 11 8 |r= 8 pH |xOwOLt 'Cr=L u}=
\}Lt pH '?QU |xOv}q; sm C_re QO =t= "Ovm|t sy=Qi xvwtv |=Q@ =Q ut}=
l}ORv w II |x}L=v QO 'xOvv=@UJ |=y?}mQD =@ xOW S/S |=yxvwtv Vvm =w
xOw@ sm ?QU |=y?}mQD ?wUQ Q=Okt \}=QW u}= QO "CU= xDiQo Q=Qk I |x}L=v
u}=Q@=v@ "CU= xDi=} Vy=m u=t}U uw}U=D=QO}y Ov}=Qi QO pqDN= 'xH}Dv QO w
"OQ=O ?QU |xOv}q; CW=Oyov QO |yHwD p@=k p}Uv=DB |R=UOt=H sR}v=mt
90 =@ |}=yxvwtv QO xS} wx@ |O=@ QDUm =N |vqwRwB |=yVvm =w '=yxvwtv u}= QO
R= QDtm Q}O=kt x@ =yxvwtv R= xOWVw=QD ?QU u=R}t Vy=m ?Hwt 'C@k=Qt RwQ

"CU= xOW �EPA |xt=vu}}; R=Ht |xv}W}@� 5mg=l

O}Um = C=v@ Qm ?}mQD %pt=W xOW xO=O X}NWD ?QU |=yR=i 'XRD R}r=v;
�0691ICDD019� 0681; Pb3C2O7; ICDD018� Pb3CO5� ?QU
C_re wO Qy QO (PbCO3; ICDD045� 1734) ?QU C=v@ Qm u}vJty w
|w=L |D=v@ Qm w O}UmwQO}y C=@ wUQ R}v u=QoWywSB Q}=U "CU= xOW |UQQ@ |oOwr;
QO O}OW|}=}rk\}=QW p}rO x@ [38w31]"Ov=xOQm xOy=Wt XRD R}r=v; G}=Dv QO =Q ?QU
uw} |=yxvwo '=yxvwtv QO C=v@ Qm OwHw u}vJty '�?5 pmW� xOW S/S |=yxvwtv
pmW ?QU Rri C=v@ Qm w O}UmwQO}y CQwYx@ =yxvwtv QO OwHwt Pb u}ovU Rri
|NQ@ |Q}opmW "�hr=5 pmW� OvDUy pwrLt=v ,=twta\}=QW u}= QO xm 'CU= xDiQo
p}mWD "�6 pmW� CU= xOW xOy=Wt XRD R}r=v; G}=Dv QO QwmPt |=y?}mQD R=
xOW|} wW?; ?QUC_reVy=m w PbC}@FD?Hwt 'xOW xQ=W= pwrLt=v C=@ wUQ
x@C@Uv Ot=H O=wt K]U Q@ C=@ wUQ p}mWD ,=twta "�1 pmW�CU= xOW =yxvwtv R=
K]U Q@ QwmPt|=y?}mQD ?wUQ '?}DQDu}O@ [38]"OyO|t MQ QD`} QU|tHLpwrLt
Qt= u}ty "�1 pwOH�CU= xOW u=t}U uw}U=D=QO}y MQvVy=m?Hwt u=t}U C=QP
syU V}=Ri= w |v=t}U CqwYLt Q=DN=U QO ?QU |R=UOt=H syU Vy=m ?Hwt
"CU= xOW =yxvwtv QO ?QU |D=v@ Qm w O}UmwQO}y C=@}mQD ?wUQ p}mWD =@ C}@FD

|Q}oxH}Dv "4
|O=@ QDUm =N � u=t}U |=y?}mQD |OQ@ Q=m w |Q=DiQ |v=@t 'Q[=L VywSB QO
"CU= xOW |y=oW}=tR; |UQQ@ w xar=]t ?QU x@ xOwr; |=yl =N S/S Ov}=Qi QO

%CU= KQW u}= x@ Q[=L VywSB G}=Dv R= |}xYqN
Vy=m =@ 'u=t}U C=QP K]U Q@ ?QUO}UmwQO}y w C=v@ Qm |=y?}mQD ?wUQ "1
u=tR |xv}W}@ Q@=Q@ 50 =D =Q =yxvwtv |}=yv VQ}o u=tR 'u=t}U uw}U=D=QO}y MQv
x@ xOwr; |=yxvwtv VQ}o u=tR Vy=m Qw_vtx@ "CU= xO=O V}=Ri= xOW u}}aD
uRw �50 =D u=t}U Q=Okt CU= sRq ?QU �100 cmol/kg-soil� w 50

=yCWwv=B
l =N Ow@y@ |=Q@ xm CU= |D}r=ai xawtHt '=yl =N |oOwr; EL@t QO %Treatment "1

"OwW|t s=Hv= OOHt |xO=iDU= QO

2. stabilization/solidi�cation
3. speci�c surface area (SSA)
4. Pozzoceret 100
5. X-RAY diferaction
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