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COMPARISON OF CU. PB ANO ZN MOBILITY lN THE UNSATURATED ZONE AT TWO
SITES OF DIFFERENT LOTHOlOGIES UNDER TROPICAL CLlMATE (STATE OF SÃO
PAULO. BRAZIL)

ALEXANDR E. GA L : SZIKSZAY. M & TOLEDO. M C M. de
InstItuto de c eceeeee s. UntVf!fSlda de de SAio Pa ulo . BraSIl

The aim of this paper is to compare the mob lhty ct Cu. Pb. and Zn under tropICal d imale, berween
"m $dI/' results (terJalfls of wea thereod preCa mbna n schtsts. Ywtler. grapeVlnes ate OJltlvaled • SI!. 1)
anel ,.sutts trom expe nments camed out on undlsturbed co lumn umples taken trom an Expenmenta l
StalJOl"l (re~~nting d,ff erent lev e is of lhe sarne hthologica l la )'er of a Tertia ry sedimentary basin ,
COIUIStmg o, a lr.ad)' we a th.red le rrug inou s and da)'e)' ma te rial - Sl'te 21.

AI S". 1, monitonng we Ds were dnUed. reaching lhe groundwater a l S.J.4m depth; porous eup s
and tensiomete~ were in stane<t ai o sam ... tervals. and ii ra ll'1WalercoGec1orwas ptaced . AI thIs SlCelhe
concentrabOnS Df Cu , Pb . and Zn of lhe we athered pro f lle ha .... be en ana lyzed and lh e con tent Df
org anic: mane,. spread out on lhe s.urrac.e. was delenT\lned lhe willers ot the uns.atutil ted zone and Df
the ~., wete anatyzed dung lhe penod of one year. On thIS proNe. whe'~ lhe concenlTabons Df
lIrOn ........ fOl.W'ld between 3.03 • , 1.23 (WT%J. pe stlOde s.oIubons were apPHd annuaJy WIth 8 59 rnçVI
Cu. O 00 1 mgII Pb and 0 .12 mgllZIt ccnlents

AI Sd . 2. s.rce 1985. mot\Itorng we lS . porous cups and l~nslCMTle'ters (lI"Is tak d at OSOm
nt.,...at~. 01 a proNe Df 12m thlCkneu) h.a.". furn$hed d ata on hydrOdyr\oJlmCS and geoc::hen"llslt)' of
watet of h Il\Utunlled Ulf'Mt lhe expenmenls wet'e reaJaed on undisturbed cok.wnns 01 material,
c:oIe<:t.c:I from a depth bet'o#rtleen 2 .0 and 3 .Om. Organtc manei' 'NaS praClica IJy abunl 11"I this material,
anel lhe won conlenls were between 1.88 and 4 24 (WT'4). On lhe CClk.mns, SOIutJOns WTth 100. SOO.
anel 1CJO()mg11 ot Cu. Pb . anc! ln 'Nere applled On I:hese munns and on two blanU . lWO ra.nwaler
types were slmUlaled. Ounng one )'ear lhe Ieached ovt percoIabng walers were ca Uected and anatyzed
Afiei DOe vear. lhe calumns wer. opened anel lhe soIId malena \s also anatyzed .

At both $1181 . k.aoWuT.e is th e most abl.Mldant da)' mine ra!. ouWde 01 iron hydroxJdu
lhe resutts showed tha1 at Slte ' . Cu was the mos1 retained metal. concentrabng on lhe uppet

part of lhe wea thered prorúe a'ld also at depth of 5 .3Om. wher. lhe imn content .....a s lound lo be
5168ppm lhe Pb conte nt incteued WIth dep lh being 131.6ppm. concentrabng alI.O at Ie."els wnere
lhe lfOn contem 'NaS hIgh. ZIt ShOvYed lhe greates1 mobilrtyand the relenbQn was r"'led WIth lhe da)'
CDnIonl.

ln lhe .xpenm&nt" It can be potnted out lhal znwas lhe most retained metal. lo a general wa)'.
anel maJOIy in lhe most ' em.Jginous Ie."els FOl'.1 Ih. metais . lhe relentJon has been mOfe mportant in
lhe In t Ien centunel1t'S (top) wrth 'eu ret.nbon in the med~n and b.asal paru ot .ac:h cotumn lhe
dIfI.,enl rlIJf'l\Naler types dJd not II"Inuenc.elhe mobdrT)' Df Cu and ln; howtrYer. Pb was more leaChed
out wnh lhe more intef\$8 r.." type

r rom lhe~ resutts . ~ can be conduded lhat lhe ongina1' 1lth060gl8 s dO nDl NI.... an)'
ll1ftuenaI on lhe mobdrf)' of thesa metals; thIs betng r.~ted to lhe secondary minerais - UoIlnIte anel
lfOn hydroxides - whic:n .... responSible 1Ol' I:he (~tenbOf1 of the studled meta is. Ln lhese case s. orgal"llC
maftef does not play an lI'npOf'IM1t role in metal retenbOn. beGause . undef troPicaldtmabC:condItlons. !Is
deeompol'tlOn and subsaquet1l "..,.,.alaz.lltJOn 0C0Jf qu1e Q\aCk.t)'.
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( I n s t . f o r ne ve t , o f Wate r f1 e := ou r . " J a r o s l a v Ce r ni" a nd HI gh Sc hoo l
o f Cecde :=y. Be lgrad e. Yugos l a v ia )

The sa fe st r esou r ce c r wa t e r s upply (or hu~ar. u s e i s s ti l l g rou ndwat er .

H o~e ver. the i ne r eas i ng Indus t r ial use o r mode r n t echnc logies. whi eh
e e ec "'a t e r f o r d i seha r ge o f a f f lu e n ts . i s r e := u l t ·inl l n poll ut i on or
g r oundwa t er a nd is l i mi t i ng the vol ume c f t h i s r e s ou r ce .

Thu s . de~endlnl on the e ha r aete r o r i ndu s t r )' . a f r l ue n t s r e ac hlng
aqui rer s ItB)' ce r r-y he avy ee t e r s , a r oreat i e e u e e t e nce e , phe nol s . r a t s o
ee atna, r at a c r c e , an d man y o t he r- de Le t e r-Lc u e ma t e r iai s whl e h co nt amln·
ate ecu í r e r-a f o r a long t r ee • Pcre ol a t i on c f po l u tan ts lnt o aIluvial
a quire r s 15 pr ov l de d b)' po r ou s wa t e r - be a r i ng de~osi ts ( g r a ve l . 3a nd) .
c~a rae teri zed b)' hi gh per~e a b i l i t y . o n one " and o and good eoltmuniea t l on
be t wee n r ive r an d := ub s ur fa c e f l o w ~ . es pe eia l l y where r l ve r s have c ul
t he l r be d s i n wa t e r. be a r i ng de ~osits . on the cther . Awar e of the se
c l r cumst. nce s . c e r t aln l nve := tl ga tl ons and lat or a t o r)' t e:=t s ha ."e bee n
ea r ried c ut in a rea~ cha ract e rls tl c f o r th ls ·vu l ne r a t l c· env l r on ent .
The te := ts lnc l ude d ~oll u t a n t t rac lnl t o a n aqu lrer a nd l ts e&er~enee a l
the ne. r e st pu=pl ng polnt . The t e s t s a nd t he ob t alned data l ndlc a t e
e as )' pe ne t r a t i on o f pollutants ln t o l he ~al e r re:= ource and eo ns equ ent lJ
into the ~u~c ln ~ a r ea .

A elea r c c nc lusi on . based o n l he t e st s whi e h wll l be de $cr lbed l n
l hi s c cn t rl bulion . is l ha l po~s l b l1 1t i e s of gr oundwa ter ~ olluti on a r e
ver)' h l gh. and l hat c e r t a l n pre vent ive ~rote c t l on Is ne ce:=sar)'. pr lma­
r il y r o r a ll u vi a l aqu lfer s .
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