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 Unidad 4: Agentes sustentante s



 Unidad 4: Agentes sustentante s



 AGENTE SUSTENTANTE ¿Qué es?



 4.1 PROPIEDADES !SICAS Ls !"#!$e%%es &'s$(s $)!#"*+*es %e, !u+*,+*e - %e ,s ue %e!e+%e"/ , (#+%u(*$0$%% %e , &"(*u" s#+1 Res$s*e+($



 1. Resisten"ia:



 E+ , 2"3( se )ues*" , "es$s*e+($ %e 0"$#s *$!#s %e !u+*,+*es , es&ue"4# # !"es$5+ %e ($e""e6 (u+*# )s 2"+%e es e, *)7# %e 2"+# 8"e(#"%+%# ue u+ !e")e9$,$%% )s ,* $)!,$( u+ *)7# %e 2"+# )-#": , "es$s*e+($  , !"es$5+ %e ($e""e es



 #. Dist$i%u"i&n ' ta(a)* de+ g$an* Su E, *$!# u+ - *)7# !u+*,+*e se %e*e")$+ e+ *é")$+#s %e P"#!#"($#++ e)!ue%e )/s



(#s*#;9e+e3($#.



L#s !u+*,+*es %e *)7# 2"+%e !ue%e+ se" )e+#s e&e(*$0#s e+ !#4#s !"#&u+%#s !#"ue s#+ )/s sus(e!*$9,es %e se" !,s*%#s6 - ue ,#s es&ue"4#s %e ($e""e s#+ )-#"es. P"ese+*+ u+ )-#" !"#9,e) e+ su (#,#(($5+ !#" %#s "4#+es1 . E, "$*)# %e (#,#(($5+ %e ,s !"*'(u,s u)e+* (#+ e, $+("e)e+*# %e, *)7#.



 Ls &#")($#+es su($s # sue*s  )$2"($5+ %e 3+ E+ es*#s (s#s6 es )/s %e(u%# us"



S$ , %$s*"$9u($5+ %e, *)7# %e ,#s 2"+#s es *, ue e, "+2# %e )e%$($5+ (#+*$e+e u+ ,*# !#"(e+*e %e 2"+#s !eue7#s6 , !e")e9$,$%% e)!(% (#+ e, !u+*,+*e su (#+%u(*$0$%% se "e%u($"/+ e+ (#)!"($5+ (#+ , e)!(% (#+ 2"+#s )/s !eue7#s.



 ,. Cantidad de -n*s e i(u$e/as C+*$%% %e 3+#s e $)!u"e4s



 4. Red*nde/ ' es0e$i"idad Es*s %#s !"#!$e%%es s#+ &(*#"es ue $+@u-e+ e+ e, e)!()$e+*# e+ , (!($%% %e *"+s!#"*e %e, !u+*,+*e. S#+ &(*#"es $)!#"*+*es e+ , (#+%u(*$(0$%% %e , &"(*u"



Re%#+%e4



E, API "e(#)$e+% ($e"*#s ,')$*es !" , "e+6 (u-# 0,#" es %e .. P" "e+s (u9$e"*s (#+ "es$+s ,#s ,')$*es !"#!ues*#s !#" e, API s#+ %e ..



 L *9, %e "u)9e$+ - S,#ss es u*$,$4% !" $%e+*$3(" e, 2"%# %e "e%#+%e4 - es&e"$($%% %e ,#s 2"+#s %e )+e" 0$su,.



S$ ,#s 2"+#s s#+ "e%#+%#s - !"#$)%)e+*e %e, )$s)# *)7#6 ,#s es&ue"4#s s#9"e e, !u+*,+*e s#+ %$s*"$9u$%#s %e )+e" )s u+$&#")e6 "esu,*+%# e+ ("2s )s ,*s +*es %e ue #(u"" , &,, %e, 2"+#. G"+#s +2u,"es &,,+  es&ue"4#s %e ($e""e )e+#"es6 !"#%u($e+%# 3+#s ue "e%u(e+ , (#+%u(*$0$%% %e &"(*u".



 . De+s$%%



 L *9, )ues*" ,#s 0,#"es %e , %e+s$%% es!e('3( 8ASG: - , %e+s$%% 9u, 8!"e+*e: %e ,#s !u+*,+*es es*/+%".



L DB6 %es("$9e , )s %e !u+*,+*e ue #(u! u+ u+$%% %e 0#,u)e+6 $+(,u-e+%# ,#s es!($#s 0('#s e+*"e e, !u+*,+*e. L ASG "e!"ese+* , %e+s$%% !"e+*e %e u+ s#,# 2"+#6 -  !es" %e ue $+(,u-e (u,u$e" !#"#s$%% $+*e"+ %e , !"*'(u, %e !u+*,+*e6 +# $+(,u-e , !#"#s$%% e+*"e ,#s 2"+#s. Ge+e",)e+*e6 , ASG se u*$,$4 !" es*$)" e, *$e)!# %e se+*)$e+*# %e, sus*e+*+*e6 )$e+*"s ue , DB se u*$,$4 !" es*$)" ,#s 0#,)e+es %e *"+s!#"*e - e, 0#,u)e+ "e, #9*e+$%# %e , &"(*u". A)9s !"#!$e%%es se )$%e+ s$+ *#)" e+ (ue+* e, es&ue"4# %e ($e""e6 !#" ,# ue , %e+s$%% 9u, 8!"e+*e: se $+("e)e+*"/ sus*+($,)e+*e s$ , 2,#)e"($5+ e, !,s*)$e+*# %e, )*e"$, "e%u(e+ , !#"#s$%%.



 4.# Ti*s de agentes sustentantes    



A"e+ A"e+ (u9$e"* (#+ "es$+ Bu$* (e"/)$(#s



 A$ena







Ve+*s1  



Re,*$0# 9# (#s*# A%e(u% !" !#4#s "e,*$0)e+*e s#)e"#s - %e 9# 2s*# !e")e9$,$%%.



 P"#!$e%%es &'s$(s %e ,2u+#s *$!#s %e "e+ us% (#)+)e+*e e+ ,#s *"*)$e+*#s %e &"(*u")$e+*# =$%"/u,$(# se !"ese+*+ e+ , s$2u$e+*e *9,1



 A$ena



Cu%ie$ta "*n Resinas



S#+ !,$(%#s  "e+ !" )e#"" , "es$s*e+($ %e, !u+*,+*e. L "es$+ -u%  es!"($" e, es&ue"4# s#9"e , "e+ - s$ e, 2"+# es *"$*u"%#6 e, "e(u9"$)$e+*# %e "es$+ -u%  e+(!su," ,s !#"($#+es *"$*u"%s %e ,#s 2"+#s - ,es $)!$%e )$2"" - *!#+" e, (+, %e @u#. L !"$+($!, !,$(($5+ %e ,#s !u+*,+*es "e(u9$e"*#s (#+ "es$+ e+%u"e($9,e es !" !"e0e+$" ue e, !u+*,+*e se )ue0 %u"+*e e, @u# %e "e*#"+# - se es*9,e4( (e"( %e, !#4#. L#s "e(u9"$)$e+*#s (#+ "es$+s es*/+ %$s!#+$9,es !" (s$ (u,u$e" *$!# %e "e+s6 (e"/)$(s6 9u$*. Es*e "e(u9"$)$e+*# %e "es$+ +# )+*e+%"/ u+$%#s  ,#s 2"+#s !e"# s$ $)!"*$"/ u+ ,*# +$0e, %e (#+%u(*$0$%% e+ (#)!"($5+ (#+ ,#s



 enta2as Re%u($" e, "e2"es# %e "e+  su!e"3($e (u+%# e, !#4# se = !ues*#



 3auita L 9u$* %e ,* "es$s*e+($ - , 9u$* %e "es$s*e+($ )e%$6 s#+ &9"$(%s e+ ese+($ !#" e, )$s)# !"#(es#. E, )$+e", %e , 9u$* es u+ 2"+# ue es )#,$%# - &#")%# %e+*"# %e !',%#"s 0e"%es. Des!ués %e se" se(%s - ("$9%s6 ,s !',%#"s s#+ &u+%$%s e+ =#"+#s  ,*s *e)!e"*u"s. E, !"#(es# %e ue)%# # %e &u+%$($5+ %e ,s !',%#"s6 &us$#+ ,s ("s %e (% 2"+# %e 9u$*. L 9u$* s$+*é*$( %e ,* "es$s*e+($ es &#")% !#" su )-#"' %e )$+e", !u"# %e 9u$*6 es*# ,e $)!"*e 2"+ %e+s$%% 8K.: - 2"+ "es$s*e+($. L 9u$* %e )e%$ "es$s*e+($ es &#")% (#+ )*e"$,es )e+#s !u"#s.



 Aunta+antes



Ce$5(i"*s Ge+e",)e+*e6 u+ )*e"$, (e"/)$(# es (u,u$e" +# #"2/+$(#6 +# )e*/,$(# s#,$%# &#")%# !#" u+ !"#(es#  ,*s *e)!e"*u"s. Ee)!,#s %e )*e"$,es (e"/)$(# s#+ 0s#s6 "e&"(*"$#s6 )*e"$,es 9"s$0#s6 (e)e+*#s6 e*(. L#s !u+*,+*es (e"/)$(#s es*/+ =e(=#s %e u+ )+e" %$&e"e+*e. L (#)!#s$($5+ %e es*e *$!# %e !u+*,+*e es*/ =e(=#  9se %e )u,,$*6 u+ (#)!ues*# %e ,u)$+$#6 (#+ ,2u+#s (#)!ues*#s %e s',$(e. Es*# !"#%u(e u+ )*e"$, u+ !#(# )/s %e+s# ue , "e+ !"#$)%)e+*e %e >.  >.. Es*e *$!# %e !u+*,+*es *$e+e+ u+ )-#" "es$s*e+($ ue , "e+ !e"# u+ !#(# )e+#s ue , 9u$* $+*e")e%$. L#s !u+*,+*es (#+ (e"/)$( !ue%e+ se" %$0$%$%#s e+ *"es 2"+%es 2"u!#s1  Ce"/)$( ,$2e" 8LC:1 C"9# E(#+#!"#! - C"9# L$*e  Ce"/)$( %e "es$s*e+($ $+*e")e%$ 8ISC:1 C"9#P"#!  Ce"/)$( %e ,* "es$s*e+($ 8HSC: He(= %e Bu$* %e ,* %e+s$%%1 C"9# HSP



 P" es&ue"4#s %e ($e""e %e , &#")($5+ su!e"$#"  ,#s #9*e+$%#s !#" "e+s "es$+%s # 9,+(s6 se "e(#)$e+% e, us# %e (e"/)$(s



Sus ("(*e"'s*$(s s#+ ,s s$2u$e+*es1  I+("e)e+*+ , !"#%u(($5+ e+ *#%#s ,#s !#4#s  S#+ )s ("s



Se "e(#)$e+% e+ !#4#s %e1  A,*# es&ue"4# %e ($e""e %e , &#")($5+  A,*s *e)!e"*u"s



 L#s !"#%u(*#s )s (#)u+es s#+1  A"e+  Cs(" %e +ue4  B#,s %e ,u)$+$# # (e"#  Es&e"s %e 0$%"$#  A"e+s "e(u9$e"*s e+ "es$+  Bu$*  Ce"/)$(#s



 4., Da)* a +a 0$a"tu$a Du"+*e , !e"&#"($5+6 *e")$+($5+6 # !"#%u(($5+ %e u+ !#4#6 es !#s$9,e ue u+ 4#+ %e !e")e9$,$%% ,*e"% !ue% %es""#,,"se ,"e%e%#" %e ,s !"e%es %e, !#4#. L 4#+ (#+ , !e")e9$,$%% ,*e"% es ,,)% 4#+ %7% - su e&e(*# s#9"e , !"es$5+ # (#)!#"*)$e+*# %e @u# %e, !#4# es %e+#)$+%# (#)# e&e(*# %e %7#. E, &(*#" %e %7# es u+ )e%$% (u+*$**$0 e)!,e% !" e0,u" e, (#)!#"*)$e+*# %e u+ !#4# "e,*$0  , !"#%u(($5+ $%e, %e u+ !#4#  !"*$" %e u+ &#")($5+ (#)!,e*)e+*e 9$e"* - s$+ "es*"$(($#+es.



 E, %7# se %e3+e (#)# u+ &(*#" ue (us6 e+ 5 ,"e%e%#" %e, !#4#6 u+ ('% %e !"es$5+ %$($#+,  , ue #(u""e (u+%# e, -($)$e+*# es =#)#2é+e# - e, !#4# !e+e*" *#*,)e+*e  , &#")($5+. Usu,)e+*e se "e!"ese+* , ('% %e !"es$5+ %$($#+, (#)#  !s. E, &(*#" %e %7# %$)e+s$#+, S6 !"#!#"($#+,  !s6 es %e3+$%# (#)#1



O 9$e+



 L 32u" %es("$9e ,s (#+%$($#+es %e , 0e($+%% %e, 2ue"#6 %#+%e " -  "e!"ese+*+ , !e+e*"($5+ %e, %7# - , !e")e9$,$%% %e , 4#+ &e(*% "es!e(*$0)e+*e6  es %$&e"e+*e  , !e")e9$,$%% %e , &#")($5+ e+ , 4#+ 0$"2e+6 "e!"ese+*% (#+ , !e")e9$,$%% .



E, &(*#" %e %7# 8S: es*/ %%# !#" s$2u$e+*e e(u($5+1



 E+ 2e+e", e, e&e(*# %e, %7# 8S: $)!,$(1 S$   6 e, 0,#" %e S   es*# +#s $+%$( u+ !#4# %7%#. S$   6 e, 0,#" %e S   es*# +#s $+%$( u+ !#4# s$+ %7#. S$   6 e, 0,#" %e S   es*# +#s $+%$( u+ !#4# es*$)u,%#.



 E, %7#  , &#")($5+ 8DF: es (u,u$e" !"#(es# ue %e*e"$#"e , !e")e9$,$%% %e , "#( ,)(é+ - %$s)$+u- , !"#%u(($5+ # , $+-e(*$0$%%. E, #"$2e+ %e, DF es*/ ,$2%#  &(*#"es (#)#1   E, *"+s!#"*e - e+*")!)$e+*# %e s5,$%#s 3+#s -#   C$e"*s "e(($#+es u')$(s e+*"e @u$%#s $+0s$0#s - "#( ,)(é+. F,u$%#s - "#(s ,)(é+ =+ !e")+e($%# e+ eu$,$9"$# !#" )$,,#+es %e 7#s6 , $""u!($5+ %e u+ !#4# 2e+e" u+ @u# %e @u$%#s %es%e e, $+*e"$#" %e, -($)$e+*# =($ e, !#4#. Es*e s#,# =e(=# !ue%e 2e+e"" u+ *$!# %e DF (#+#($%# (#)# )$2"($5+ %e 3+#s. E, se2u+%# &(*#" 2e+e"%#" %e DF es e, $+2"es# , -($)$e+*# %e @u$%#s $+0s$0#s us%#s %u"+*e , !e"&#"($5+ !" "e,$4" %$s*$+*s !"ue9s - es*$)u,($#+es e+ e, !#4#. •



 Sensi%i+idad



de



a$"i++as !#s$9,e %7# #(s$#+%# !#" &"(*u" es , sensi%i+idad de a$"i++as.



E,



Ls "($,,s6 e+ su 2"+ )-#"'6 s#+ e*"e)%)e+*e se+s$9,es  ,#s ()9$#s %e s,$+$%%6 !#" ,# *+*#6 (u,u$e" ()9$# e+ , (#+(e+*"($5+ # e+ e, *$!# %e s,es %es%e e, 2u #"$2$+, %e, -($)$e+*# e+ e, ue &ue"#+ !"e($!$*%s # es*9$,$4%s6 !"#%u(e ()9$#s (*s*"53(#s e+ , !#"#s$%%. E+ !"*$(u,"6 , "e%u(($5+ %e , s,$+$%% # e, $+("e)e+*# %e, !H %e, 2u ,"e%e%#" %e , !"*'(u, %e "($,, #(s$#++ , %$s!e"s$5+ %e , )$s). Cu+%# ,s "($,,s se %$s!e"s+ (*+ (#)# !eue7s !"*'(u,s s5,$%s ue !ue%e+ )$2"" %e !#"# e+ !#"#6 !e"# (#+ , (#)!,$(($5+ %e ue *$e+e+ (!($%% %e (u)u,"se - (e""" , !#"# *#*,)e+*e6 %e!e+%$e+%# %e, *$!# %e "($,, - e, *)7# %e ,s !"*'(u,s.



 In6asi&n



de -n*s



L $+0s$5+ %e 3+#s %e+*"# %e, !ue*e !ue%e &e(*" , !e")e9$,$%%6 "esu,*+%# e+ , %e(,$+($5+ !"e)*u" %e , !"#%u(*$0$%% %e, !#4#. Ls &#")($#+es !"#%u(*#"s (#+ !#4#s (#)!,e*%#s # *e")$+%#s (#+ &"(*u")$e+*# =$%"/u,$(# s#+ sus(e!*$9,es %e , $+0s$5+ %e 3+#s - su9se(ue+*e)e+*e e+ , !e"%$% %e , !e")e9$,$%% - (#+%u(*$0$%%.



 4.4 C*ndu"ti6idad de +a 0$a"tu$a Des!ués %e (#)!,e*" e, *"9# %e &"(*u")$e+*#6 e, +$(# (#)!#+e+*e ue ue% e+ , &"(*u" es e, !u+*,+*e6 es*e !"#!#"($#+ u+ *"-e(*#"$ (#+%u(*#" ue u)e+* , (!($%% %e @u# - !"#!#"($#+ u+ 9e+e3($# e(#+5)$(# (u+%# e, !#4# se !#+e  !"#%u($". E, !"#%u(*# e+*"e , !e")e9$,$%% %e, !u+*,+*e - e, +(=# %e , &"(*u" 8kfw, md-pie) se u*$,$4 !" %e3+$" , (#+%u(*$0$%% %e , &"(*u"6 ue es u+ !"/)e*"# (,0e e+ e, %$se7#. L (#+%u(*$0$%% %e , &"(*u" se !ue%e (#+s$%e"" (#)# , (!($%% 0#,u)é*"$( %e , &"(*u" !" *"+s)$*$" @u$%#s %e, -($)$e+*# , !#4#.



 P" es*$)" , (#+%u(*$0$%% %e , &"(*u" se +e(es$* (#+#(e" ,s ("(*e"'s*$(s %e, !u+*,+*e6 (#)# s#+1



 E, %e*e"$#"# 9# u+ )9$e+*e %e e&e(*#s $+;s$*u !ue%e "e%u($" s$2+$3(*$0)e+*e , (#+%u(*$0$%% %e , &"(*u". L "e%u(($5+ 


 Es0ue$/* e0e"ti6* E, es&ue"4# e&e(*$0# s#9"e e, 2e+*e !u+*,+*e es , %$&e"e+($ e+*"e e, es&ue"4# $+;s$*u - , !"es$5+ @u-e+%# e+ , &"(*u". Cu+%# e, !#4# es*/ !"#%u($e+%#6 e, es&ue"4# e&e(*$0# s#9"e e, 2e+*e !u+*,+*e6 u)e+*"/ +#"),)e+*e %e9$%#  , %$s)$+u($5+ %e , !"es$5+ %e &#+%# @u-e+%#. E, es&ue"4# $+;s$*u %$s)$+u$"/ (#+ e, *$e)!# (#+&#")e %e(,$+ , !"es$5+ e+ e, -($)$e+*#. P" !#4#s s#)e"#s6 %#+%e e, es&ue"4# e&e(*$0# es )e+#"   !s$6 , "e+ !ue%e us"se !" ("e" &"(*u"s ,*)e+*e (#+%u(*$0s. C#+&#")e u)e+* e, es&ue"4# e&e(*$0#  0,#"es )u- 2"+%es6 se %e9e+ %e u*$,$4" !u+*,+*es )/s ("#s %e9$%#  ue +e(es$*+ *e+e" u+ ,* "es$s*e+($6 !" ("e" u+ &"(*u" ,*)e+*e (#+%u(*$0
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