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								    				    PRACT ACTICA ICA DE BALAN ALANC CE DE MATERI ERIA Y ENERG NERGIA IA N° 2



BALANCE DE MATERIA SIN REACCION QUIMICA EN TANQUES 1. OBJ OBJETI ETIVOS VOS  Comprobar pr!"#!am$%"$ $& pro!$'o ($ a!)m)&a!#*% $% )% ba&a%!$ ($ "a%+)$ $'"a!#o%ar#o.  Comprobar pr!"#!am$%"$ $& pro!$'o ($ a!)m)&a!#*% $% )% ba&a%!$ ($ "a%+)$ "ra%'#"or#o.  Comparar &a pra!"#!a !o% $& mo($&o ma"$m"#!o ($ "a%+)$ $'"a!#o%ar#o , ($& "a%+)$ "ra%'#"or#o. 2. COMPLE COMPLEMEN MENTO TO DEL -UND -UNDAME AMENTO NTO TEOR TEORICO ICO



GENERALIDADES



E% pr#m$ pr#m$rr &)ar &)ar// r$!or( r$!or($m $mo' o' a&)%a a&)%a'' ($0#%# ($0#%#!#o !#o%$' %$' %$!$' %$!$'ar ar#a' #a' para para #%"ro #%"ro()! ()!#r #r &a' &a' op$ra!#o%$' o pro!$'o' )%#"ar#o'. U% '#'"$ma '$ p)$($ $%"$%($r !omo )% !o%)%"o ($ !ompo%$%"$' !ompo%$%"$' +)$ a!"a% ($ ma%$ra !o%)%"a a 0#% ($ !)mp&#r !o% !#$r"o3'4 ob$"#5o3'4.



U% '#'"$ma '$ !o%'#($ra ab#$r"o !)a%(o '$ "ra%'0#$r$ ma"$r#a por &a 0ro%"$ra ($& '#'"$ma6 $' ($!#r/ +)$ $%"ra ma"$r#a ($& $%"or%o a& '#'"$ma o 'a&$ ma"$r#a ($& '#'"$ma 7a!#a $& $%"or%o/ o amba' !o'a'. U% '#'"$ma $' !$rra(o !)a%(o %o "#$%$ &)ar )%a "ra%'0$r$%!#a '$m$a%"$ ($ ma"$r#a/ ()ra%"$ $& #%"$r5a&o ($ "#$mpo $% $& +)$ '$ $'")(#a $& '#'"$ma.



U% ba&a%!$ ($ ma"$r#a $' '#mp&$m$%"$ &a ap&#!a!#*% ($ &a L$, ($ !o%'$r5a!#*% ($ &a ma'a8 9La ma"$r#a %o '$ !r$a %# '$ ($'"r),$:. E% )% pro!$'o +);m#!o/ $% par"#!)&ar/ %o $' m' +)$ $& !o%"$o o #%5$%"ar#o ($ !)%"o $%"ra/ 'a&$ , '$ )'a ($ !a(a !ompo%$%"$ +);m#!o +)$ #%"$r5#$%$ #%"$r5#$%$ $% !a(a pro!$'o. S$ po(r;a "ra()!#r "ra()!#r &a &$, ($ !o%'$r5a!#*% ($ &a ma'a/ para $'"$ !a'o/ !omo '#)$8 E& "o"a& ($ &a ma'a +)$ $%"ra a )% pro!$'o o )%#(a( $' #)a& a& "o"a& ($ &a ma'a +)$ 'a&$ ($ $'a )%#(a(. Ob'


 Lo' ba&a%!$' ($ ma"$r#a '$ ap&#!a% a !)a&+)#$r '#'"$ma a& +)$ '$ &$ 7a,a% ($0#%#(o ')' 0ro%"$ra'/ %o #mpor"a '# ') %a")ra&$=a $' 0;'#!a/ +);m#!a o ab'"ra!"a. So% )%a ($ &a' 7$rram#$%"a' b'#!a' ($ a%&#'#' ($ &o' '#'"$ma'/ a'; !omo "amb# +);m#!a' $%"r$ a&)%a' 5ar#ab&$' , &a' $'p$!#0#!a!#o%$' o r$'"r#!!#o%$' $% $& 0)%!#o%am#$%"o ($& pro!$'o.



Lo' (#arama' ($ 0&)o 'o% m), "#&$' a& mom$%"o ($ a%a&#=ar )% '#'"$ma. E'"o' (#arama' p$rm#"$% r$pr$'$%"ar m$(#a%"$ r$!"%)&o' &a' op$ra!#o%$' )%#"ar#a' o  pro!$'o' 3$.. r$a!"or$'/ !o%($%'a(or$'/ !o&)m%a' ($ ($'"#&a!#*%/ '$para(or$'4 , m$(#a%"$ 0&$!7a' &a' !orr#$%"$' 3#.$.0&)o' +)$ !#r!)&a% por ")b$r;a'4 ($ &o' !ompo%$%"$' +)$ #%"$r5#$%$% $% $& '#'"$ma , +)$ !#r!)&a% $%"r$ &a' )%#(a($' ($ op$ra!#*%. La' !orr#$%"$' ($ $%"ra(a/ 'a&#(a $ #%"$rm$(#a' $'"% r$pr$'$%"a(a' por 0&$!7a' +)$ #%(#!a% $& '$%"#(o ($& 0&)o. Tamb#


E%



$'"a 0#)ra '$ ob'$r5a "amb#r$a!"or o r$a!"or>!o%($%'a(or/ '# 0)$ra %$!$'ar#o 3&;%$a (#'!o%"#%)a ($ !o∨ 5$r($4.



Clasificación de los procesos



 Ba'%(o'$ $% &a ($p$%($%!#a o %o r$'p$!"o ($& "#$mpo/ )% pro!$'o p)$($% !&a'#0#!ar'$ !omo8



•



Pro!$'o $% $'"a(o $'"a!#o%ar#o/ a+)$& !),o $'"a(o 3#.$. &a' 5ar#ab&$' +)$ #%"$r5#$%$% $% $& m#'mo4 %o !amb#a $% $& "#$mpo o ')' 5ar#a!#o%$' 'o% ($'pr$!#ab&$' ()ra%"$ )% #%"$r5a&o ($ "#$mpo ')0#!#$%"$m$%"$ amp&#o.



Ba'%(o'$ $% &a ma%$ra $% +)$ $' (#'$a(o para &&$5ar a !abo ')' op$ra!#o%$'/ )% pro!$'o  p)$($ '$r !&a'#0#!a(o !omo8 •



Pro!$'o !o%"#%)o/ !)a%(o &a' !orr#$%"$' ($ $%"ra(a , ($'!ara 0&),$% ($ ma%$ra !o%"#%)a ()ra%"$ "o(o $& pro!$'o.



•



Pro!$'o por &o"$' o #%"$rm#"$%"$/ !)a%(o/ por $$mp&o/ '$ !ara% $% )% r$!#p#$%"$ &a' !orr#$%"$' ($ a&#m$%"a!#*% a& !om#$%=o ($& pro!$'o 'o&am$%"$ ,/ ($'p)


•



Pro!$'o '$m#>!o%"#%)o/ !)a%(o "#$%$ !ara!"$r;'"#!a' ($ &o' (o' a%"$r#or$'.



Tipos de balance.



Para pro!$'o' !o%"#%)o' $' %orma& r$!o$r #%0orma!#*% 'obr$ )% ($"$rm#%a(o #%'"a%"$ $% $& "#$mpo &a' !a%"#(a($' ($ m' +)$ $%"ra% , 'a&$% ($& '#'"$ma '$ $'p$!#0#!a% m$(#a%"$ !a)(a&$'6 por $$mp&o / &a m$&a=a $%"ra a& '#'"$ma a )%a 5$&o!#(a( ($ &b7 m#$%"ra' +)$ $& !a&(o ($ 0$rm$%"a!#*% 'a&$ a )%a 5$&o!#(a( ($ 2&b7 / )% ba&a%!$ ($ ma'a +)$ '$ ba'a $% &a' 5$&o!#(a($' '$ ($%om#%a BALANCE DIEFERENCIAL



Para pro!$'o' (#'!o%"#%)o' o ($ a&#m$%"a!#*% #%"$rm#"$%"$ '$ $mp&$a o"ro "#po ($  ba&a%!$. La #%0orma!#*% 'obr$ $'"o' '#'"$ma' '$ r$!o$ ()ra%"$ )% p$r#o(o ($ "#$mpo , %o $% )% ($"$rm#%a(o #%'"a%"$. Por $$mp&o '$ aa($% 1F ($ )% ')'"ra"o $% )% r$a!"or/ ($'p)


 &a $!)a!#*% ($& ba&a%!$ ($ ma"$r#a $% $'"$ !a'o $' )%a !a%"#(a( ($ ma'a/ %o )%a 5$&o!#(a(. E'"$ "#po ($ ba&a%!$ '$ ($%om#%a BALANCE INTEGRAL.



2.1 -UNDAMENTO TEORICO Lo' ba&a%!$' ($ ma"$r#a p$rm#"$% !o%o!$r &o' !a)(a&$' , &a' !ompo'#!#o%$' ($ "o(a &a' !orr#$%"$' ($ )% '#'"$ma. E% )% pro!$'o $% $& +)$ "#$%$ &)ar a !amb#o' $& ba&a%!$ ($ ma"$r#a #%0orma 'obr$ $& $'"a(o #%#!#a& , 0#%a& ($& '#'"$ma. &o' ba&a%!$' '$ p&a%"$a% a&r$($(or ($ )% $%"or%o/ )%a ($"$rm#%a(a r$#*% ($& $'pa!#o p$r0$!"am$%"$ ($&#m#"a(a. E& ba&a%!$ ($ ma"$r#a "#$%$ &a 0orma.



S$% $& !a'o a%"$ $& +)$ 'o% $%!o%"r$mo' $'"$ ba&a%!$ p)$($ '$r mo(#0#!a(o/ ($'apar$!#$%(o a&)%o' ($ ')' m#$mbro'. E% )% '#'"$ma $% r


SALIDA> ENTRADA8 !a%"#(a( ($ prop#$(a( +)$ !r)=a &o' &#m#"$' ($& '#'"$ma $% )%o ) o"ro '$%"#(o por )%#(a( ($ "#$mpo. ACUMULACION8 Ca%"#(a( ($ prop#$(a( $#'"$%"$ $% $& '#'"$ma $ $% )% mom$%"o (a(o m$%o' &a +)$ 7ab;a $% )% #%'"a%"$ #%m$(#a"o a%"$r#or (#5#(#(o $%"r$ $& #%"$r5a&o ($ "#$mpo. P)$($ '$r po'#"#5a o %$a"#5a/ '$% &a !a%"#(a( ($ prop#$(a( !o%"$%#(o $% $& '#'"$ma a)m$%"$ o (#'m#%),a. GENERACION8 Ca%"#(a( ($ prop#$(a( +)$ apar$!$ o ($'apar$!$ ($%"ro ($& '#'"$ma  por )%#(a( ($ "#$mpo/ $% $'"ar pr$'$%"$ #%#!#a&m$%"$ $% $& '#'"$ma , %o 7ab#$%(o a"ra5$'a(o ')' &#m#"$'. P)$($ '$r po'#"#5a o %$a"#5a '$% apar$=!a o ($'apar$=!a  prop#$(a(. Co%!r$"am$%"$ $% %)$'"ra $p$r#$%!#a &a $%$ra!#*% $' %)&a. Ba&a%!$ "o"a& ($ ma"$r#a $pr$'a(o $% ma'a



 E' )%a ma%#")( !o%'$r5a(a/ ,a +)$ $& "$rm#%o ($ $%ra!#o% $' %)&o. E& ba&a%!$ ($ ma"$r#a '$ $pr$'a !omo8



=0 ∑ m 2−∑ m 1+ dM  dt  Do%($8 m28 !a)(a& ma'#!o ($ 'a&#(a 3F'4 m18 !a)(a& ma'#!o($ $%"ra(a 3F'4 M8 Ca%"#(a( ($ ma"$r#a "o"a& 3F4 Ob'$r5$'$ +)$ $& "$rm#%o ($ $%$ra!#*% $' %)&o.



•



S# &a' ($%'#(a($' ($ &a' !orr#$%"$' ($ $%"ra(a , 'a&#(a a(m#"#mo' +)$ 'o% !o%'"a%"$' $% "o(a &a '$!!#*%/ a)%+)$ !orr#$%"$ a !orr#$%"$ '$a% (#'"#%"a'/ $& ba&a%!$ a%"$r#or '$ p)$($ $pr$'ar $% 0)%!#o% ($& !a)(a& 5o&)m


∑ ρ ×Q −∑  ρ ×Q 2



 L 2



 L 1



1



+



d ( ρ .V ) =0 dt 



S# a(m#"#mo' +)$ ($%'#(a( $' !o%'"a%"$ $% "o(a &a '#'"$ma 3 !omo $% %)$'"ro !a'o4/ '$  p)$($ $'!r#b#r !omo8



∑ Q −∑ Q  L 2



 L 1



+



dV  =0 dt 



Ba&a%!$ ($ !ompo%$%"$' $% )%#(a($' m'#!a' E% $& !a'o ($ +)$ %o ')'!$(a %#%)%a r$a!!#*% +);m#!a $& "$rm#%o ($ $%$ra!#*% '$r %)&o. E& ba&a%!$ +)$(a !omo8



∑ m −∑ m  j 2



 j 1



+



dM  j d



=0



M8 !a)(a& par!#a& ma'#!o 3F !omp.'4. '$ 7a&&a !omo mQL.QJ. C 8 !o%!$%"ra!#o% m'#!a ($& !ompo%$%"$  3 F !omp. A m4. M 8 !a%"#(a( ($& !ompo%$%"$  !o%"$%#(a $% $& '#'"$ma 3F4. E% %)$'"ro !a'o &a $%$ra!#*% $' %)&a/ $& 5o&)m$% p$rma%$!$ !o%'"a%"$ 3 &a' !orr#$%"$' ($ $%"ra(a , 'a&#(a 'o% %#!a' $ #(


 !o#%!#($ !o% &a !o%!$%"ra!#o% $% $& #%"$r#or ($& '#'"$ma 3 "a%+)$ p$r0$!"am$%"$ a#"a(o4 , &a ($%'#(a(  ρ  p$rma%$!$ !o%'"a%"$. Por $&&o po($mo' $'!r#b#r . Q L . C  j 2− Q L. C  j 1 + V .



C  j 2



QL2



d C  j dt 



=0



 C  Q L 1







Q L



E% %)$'"ro !a'o $& "


Q L . C  j 1



 $' %)&o ($b#(o a +)$ $& C& %o $%"ra a&



'#'"$ma por m$(#o ($ )%a !orr#$%"$ '#%o +)$ $' aa(#(o p)%")a&m$%"$ !o% )%a prob$"a a& #%#!#o ($& $p$r#m$%"o , ,a %o 5)$&5$ a ar$ar'$ m'. . MATERIALES Y REACTIVOS S#'"$ma ($ "a%+)$' ($& &abora"or#o ($ op$ra!#o%$' )%#"ar#a'. B)r$"a ($ m&. Sopor"$ ($ b)r$"a. P#p$"a ($ 1m& Va'o' ($ 2m& Ba&($ ra()a(o $% 5o&)m$% para m$(#r. Cro%om$"ro. A!#(o m)r#"#!o. A)a #(r*#(o '$ 'o(#o -$%o&0"a&$;%a.



4. PROCEDIMIENTO Primer Experimeno



 La5ar &o' "a%+)$' para r$"#rar $& *#(o +)$ "#$%$ a(7$r#(o.  Pr$parar K &#"ro' ($ 'o&)!#*% !o% H & ($ a!#(o m)r#"#!o 3&4 !),a' !ara!"$r;'"#!a' 'o% &o' '#)#$%"$' !o%!$%"ra!#o%$' 1 ($ C&/ ($%'#(a( 1.&.  A&#m$%"ar $'"a 'o&)!#*% a& "a%+)$ !$%"ra&/ "$%#$%(o $% !)$%"a +)$ &a 5a&!)&a $'"$ !omp&$"am$%"$ !$rra(a.  E% $& "a%+)$ ')p$r#or &&$%ar K&" ($ a)a p)ra/ !)#(a%(o +)$ &a 5a&!)&a $'"$ !omp&$"am$%"$ !$rra(a.  Tomar )%a m)$'"ra ($ "a%+)$ !$%"ra& ($ m&. Y "#")&ar !o% 'o&)!#*% ($ 7#(r*#(o ($ 'o(#o o.1 M pr$para(o pr$5#am$%"$/ )'ar !omo #%(#!a(or 0$%o&"a&a#%a/ a%o"ar 



 $& a'"o para ($"$rm#%ar &a !o%!$%"ra!#o% ($ $'"a 'o&)!#*% $% &. &)$o abr#r  '#m)&"%$am$%"$ &a' 5&5)&a' ($& "a%+)$ ')p$r#or , ($& !$%"ra& a )% 0&)o ($ .H&m#%"/ r$'p$!"#5am$%"$ , a#"ar !o%'"a%"$m$%"$ !o% &a pa&$"a $& "a%+)$ !$%"ra&. I%#!#a%(o ($'($ $'"$ mom$%"o &a m$(#!#*% ($& "#$mpo m$(#a%"$ )% !ro%om$"ro "oma%(o )%a m)$'"ra ($ &a 'o&)!#*% +)$ 'a&$ ($& "a%+)$ !$%"ra& !a(a H m#%)"o' , "#")&%(o&o !o% 'o&)!#*% ($ 7#(r*#(o para !a&!)&ar ') !o%!$%"ra!#*% $%  &.  Lo' (a"o' ob"$%#(o' r$')m#r&o' $% )%a "ab&a !omo &a '#)#$%"$. T#$mpo



Vo&)m$% C&



Ga'"o ($& "#")&



M#%)"o'



m&



m&



CL Pra!"#!o &



CL T$or#!o &



La !o%!$%"ra!#o% ($& C& "$or#!o '$ !a&!)&ara !o% $& mo($&o ma"$m"#!o ($ "a%+)$' $'"a!#o%ar#o'. 4.!procedimieno del experimeno ! C"lc#los



 a&&ar $& 5o&)m$% r$+)$r#(o ($& !#(o m)r#"#!o Co%!$%"ra!#o%8 . D$%'#(a(8 1.Hm& a&&a%(o &a ma'a ($& C& 4g



l



× 8 l =32 g



2



.







1



? .KH  ρ



=



m V 



V =



  336.84 g 1.0456 g



/ ml



=322.15 ml



 Pro!$(#m#$%"o



 1.El tanque superior ya esta llenado con 8



3. acido muriático ya medido. 322.1 ml



#. homogenizando la mezcla de la soluci!n.



2. acido muriático para hallar el



4. mezclando la el agua con el acido



. el agua pura de 8l se mezcla con la soluci!n del "alde



 ). esta es la soluci!n sacada cada 4 min.. ya listo para titular



El $u%o del "alde superior es de &.4 ml'min y el de central tam"i(n es lo mismo.l alasoluci!n del 8. titulando "alde central se reci"e a soluci!n. una tercera "alde de donde se saca #ml de







*.hacer gotear +aHo hasta que cam"ie de color y sea esta"le. ,am"i(n se mide el gasto del +aHO.



Se$#ndo experimeno



S$ 7ar &o m#'mo +)$ $% $& pr#m$r $p$r#m$%"o 'o&o !amb#a%(o &a' 5$&o!#(a($' ($ ($'!ara ($& "a%+)$ !$%"ra& a .H &m#%". Y !o%"#%)ar !o% "o(o &o' p)%"o' a%"$r#or$'.



 La ($'!ara ($& "a%+)$ ')p$r#or !o% &a 'o&)!#*% ($ K& ($ a!#(o m)r#"#!o $' ($ .H&m#% a& #)a& +)$ $& ($& "a%+)$ !$%"ra&. La ($'!ara ($& "a%+)$ ')p$r#or ($ p)ra a)a $' ($ .H&m#%. E% $'"$ '$)%(o $p$r#m$%"o '$ )"#&#=* $& !#(o m)r#"#!o !o% (#0$r$%"$'



o



!ara!"$r;'"#!a' +)$ $& pr#m$ro. Calc#lo %allar el &ol#men re'#erido del acido m#ri"ico para el an'#e s#perior.



o



Para pr$parar K &#"ro' ($ 'o&)!#*% H& ($ a!#(o m)r#"#!o. C),a' !ara!"$r;'"#!a' 'o% &a' '#)#$%"$'8 D$%'#(a(8 1.11m&/ Co%!$%"ra!#*%8 2H.2 Ca&!)&a%(o &a ma'a. 4g



l



× 8 l =32 g
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2H.2



?



1



?11.K  ρ



=



V 



m V 



=



133.85 G 1.115 g



=



118.25 ml



ml
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%allar el &ol#men re'#erido del acido m#ri"ico para el an'#e cenral.



Para pr$parar K &#"ro' ($ 'o&)!#*% !o% K& ($ a!#(o m)r#"#!o 3C&4 !),a' !ara!"$r;'"#!a' 'o% 2H.2 , ') ($%'#(a( 1.11m&. 8g



l



H ?



× 8 l =64 g



2H.2 1



?2.



  ρ



=



m V 



V =



g =236.5 ml 1.115 g / l 263.70



. RESULTADOS



(.! res#lados del primer experimeno. conracion de Na%)



&.1



P* del  %Cl+ $,l-



3.#



/



2.221#



-&.&33*



para 0allar la concenracion del %Cl experimenal C 1 ×V  1=C 2 ×V  2



Para 7a&&ar $& 5a∨/ '$ !a&!)&o por 7oa ($ !a&!)&o 3 E!$&4 C23312D124C124I12 Do%($8 12  conracion de Na%)/ D12 Gaso de i#lo+ml-/  1ol#men+ml-2 C12/I12 P* del %Cl+ $,l-. para 0allar la concenracion del %Cl oerico



 pr#m$ro '$ ra0#!o CL $p$r#m$%"a& VS TIEMPO



 [HCl] practico(g/l) 1& 8 H/l0 practicog'l



 4 2 & &
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3&
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E% '$)#(a '$ !o%5#$r"$ CL $p$r#m$%"a& $% LN+3%Cl  para po($r ob"$%$r &a $!)a!#*% ($ &a r$!"a , !o% &a $!)a!#*% ob"$%$r &a $!)a!#*% ma"$m"#!a , 7a&&a CL "$or#!o.



LN([HCl] 2.#  5 - &.&3 6 2.22



2



7+H/l0
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7inear 7+H/l0



1 &.# & &
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Do%($8 $2.1K2K1K2K ,  >.  2.221 LN+3%Cl-25/



[ HCl ] =k e Bt 



2&



2#
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 Tiemp o +min-



1ol#men+ml -



Gaso de 3%Cl i#lo+ml pracico+$,l -



3%Cl eorico +$,l-



LN+3%Cl
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!.7;787( 8 !.:7;
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(.4



;.749
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9.!7



2.&)4&# 2&4 2.&3 4#1 1.*8)8) 43# 1.83)&# 14 1.)))1# 332 1.)&&1* 228 1.4))&4 8)2 1.3)18 821 &.)83*& 1#4



!.6(;88< 7 6.7


Compara%(o &a !o%!$%"ra!#*% "$*r#!o !o% &a !o%!$%"ra!#*% $p$r#m$%"a& ($& C&. * 8 )  #



H/l0 practicog'l



4



H/l0 teorico g'l



3 2 1 & &



#



1&



1#



2&



2#



3&



(.9 res#lados del se$#ndo experimeno se '#)$ &o' m#'mo' pa'o' +)$ $& pr#m$ro.



3#



 Tiemp o +min-



1ol#men+ml -



Gaso de i#lo+ml -



6 4



        



4.8 4.:



< !9 !: 99 94 9< ;9



4.( 4.( 4.4 4.; 4 4.4 4.



E& a'"o para $& "a%+)$ ')p$r#or !omo '$ ob'$r5a $% &a "ab&a $' ($ H.m& ($ NaO para "#")&ar. E& a'"o para $& "a%+)$ !$%"ra& $' ($ H.m& ($ NaO para "#")&ar. . CONCLUSION



 S$ !omprob* $& pro!$'o ($ a!)m)&a!#*% $% &a' 2 "a%+)$' ')p$r#or$' , $% &a !$%"ra&/ para po($r $'"ar '$)ro !o% &a $&abora!#*% ($ pra!"#!a , a'# %o !om$"$r  $rror$'.  S$ p)(o &orar !omprobar !o% $& mo($&o ma"$m"#!o ($& "a%+)$ $'"a!#o%ar#o , ($& "a%+)$ "ra%'#"or#o. * 8 )  # 4



H/l0 practicog'l



3



H/l0 teorico g'l



2 1 & &
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1& 1# 2& 2# 3& 3#



. CUESTIONARIO .1 pr$parar !o% &o' (a"o' ($ "#$mpo pra!"#!o , "$or#!o )%a ra0#!a ($ !ompara!#*%/ a%a&#=ar , !om$%"ar &o ob'$r5a(o.



 .2 !o% &o' (a"o' ob"$%#(o' ($& "#$mpo , !o%!$%"ra!#o% pra!"#!a/ &#%$a&#=ar para ($"$rm#%ar $& mo($&o ma"$m"#!o pra!"#!o , !omparar&o !o% $& mo($&o ma"$m"#!o "$or#!o. . ($0#%#r +)$ $' a!)m)&a!#*% , por +)$ $& "$rm#%o $%$ra!#*% '$ !o%'#($ra  $% $&  ba&a%!$ ($ "a%+)$ .H )% "a%+)$ !o%"#$%$ 2H& ($ a)a p)ra/ )%a 'o&)!#*% a!)o'a ($ NaC& !o%"#$%$ .1F ($ 'a& & , '$ a&#m$%"a a& "a%+)$ ($ a)a a ra=*% ($ 12&m#% , &a m$=!&a a#"a(a 'a&$ ($&"a%+)$ a& m#'mo a'"o a4 +)$ !a%"#(a( ($ 'a& !o%"#$%$ $& "a%+)$ $% !)a&+)#$r #%'"a%"$  b4 !)a%(o !o%"$%(r . W ($ 'a&& ($ 'o&)!#*% +)$ 'a&$ ($& "a%+)$. R$'o&5$r   prob&$ma . )% "a%+)$ !o%"#$%$ & ($ a)a p)ra. S$ &$ ')m#%#'"ra )%a 'o&)!#*% ($ BaSoH a ra=*% ($ 1&m#%"/ !o%"#$%$ .H F ($ BaSOH & ($ 'o&)!#*% , ($& "a%+)$ 'a&$ )% 0&)o ($ 1 &m#%"/ a4 7a&&$ &a !o%!$%"ra!#o% ($ BaSOH a& !abo ($ " m#%)"o' b4 &a !o%!$%"ra!#o% a &o' 1 m#%)"o'. R$'o&5$r prob&$ma. K. BIBLIOGRA-IA
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