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8! EFGHIA@J6!KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK!L!
C! M@2;:<NOF2!JF!2F=<:4@N4!KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK!L!

CK8! $IA262!KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK!P!
?! (6@Q6:GAJ4JF!(.!KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK!P!
L! (6G36@F@;F2!J6!#A2;FG4!KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK!P!
P! R<@SA6@4GF@;6!KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK!T!

PK8! /4A@F7!R:6@;47!KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK!T!
T! M@2;474NU6!KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK!9!

TK8! M@2;474NU6!0AJ:V<7AS4!KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK!9!
TK8K8! /6@;6!JF!M@WFSNU6!J6!30!KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK!9!
TK8KC! M@2;474NU6!J4!#6@J4!JF!30!KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK!X!
TK8K?! M@2;474NU6!J4!E6GY4!-62F4J6:4!KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK!X!

TKC! M@2;474NU6!.7ZS;:AS4!KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK!X!
9! /:AGFA:6!R<@SA6@4GF@;6!KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK!X!
X! [F@<2!KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK!X!

XK8! M@;:6J<NU6!KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK!X!
XKC! [F@<!M@ASA47!KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK!D!
XK?! [F@<!,A=4:1-F27A=4:!KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK!D!
XKL! [F@<!JF!(6@QA=<:4NU6!KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK!D!

XKLK8! $W<2;F!\476:!KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK!8] !
XKLKC! $W<2;F!,AGA;F!KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK!8] !
XKLK?! $W<2;F!$74:GF!KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK!8] !
XKLKL! *A36!JF!,A^<AJ6!KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK!8] !
XKLKP! RF::4:!E6GY4!30!KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK!88!
XKLKT! $7;F:4:!Password!KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK!88!

XKP! [F@<!JF!(47AY:4NU6!KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK!88!
XKPK8! /6:^<F!Z!AG36:;4@;F!S47AY:4:!6!F^<A34GF@;6_!KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK!88!
XKPKC! `<4@J6!JFIF!2F:!S47AY:4J6_!KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK!8C!
XKPK?! `<FG!JFIF!S47AY:4:_!KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK!8C!
XKPKL! (6G6!S47AY:4:!KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK!8C!
XKPKP! (47AY:4NU6!J6!30!KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK!8C!

XKPKPK8! (6G!C!/4J:OF2!!! 8C!
XKPKPKC! $W<2;F!36:!-/-! 8?!

XKT! [F@<!JF!$74:GF2!KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK!8?!
XKTK8! R47B4!30!KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK!8L!
XKTKC! *4@^<F!\4aA6!KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK!8L!
XKTK?! 30!*AGF6<;!KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK!8L!

D! *F:G62!F!(6@JANOF2!KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK!8L!
DK8! -A:FA;62!KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK!8L!
DKC! +F236@24YA7AJ4JF2!KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK!8P!
DK?! b4:4@;A4!KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK!8P!
DKL! .cS7<2OF2!JF!b4:4@;A4!KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK!8P!

!!



!

d (63e:A=B;!C]8]!E+Mb0*!E,&.f!,-$!! L! !\C]8T !
$!A@Q6:G4NU6!S6@;AJ4!@F2;F!J6S<GF@;6!F2;V!2<WFA;4!4!47;F:4NU6!2FG!4IA26!3:ZIA6!

(  !"# )vindo!
)Y:A=4J6!36:!;F:!F2S67BAJ6!<G!F^<A34GF@;6!J4!G4:S4!E:A=B;!E7<FK!.2;4G62!SF:;62!^<F!
;F:V! QFA;6! <G4! Y64! F2S67B4! 46! 4J^<A:A:! 6! G6JF76! #$%&#f! IA2;6! ^<F! Z! <G! J62!
F^<A34GF@;62! G4A2! 4I4@N4J62! J6! GF:S4J6! 34:4! S6@;:676! 4<;6GV;AS6! J6! 30K! $!
@FSF22AJ4JF!JF!<G4!3A2SA@4!YFG!;:4;4J4!Q6A!6!G6;F!^<F!@62!7FI6<!4!JF2F@I67IF:!F2;F!
F^<A34GF@;6f! 4! QAG! JF! 422F=<:4:! 462! @62262! S7AF@;F2! <G4! V=<4! 2FG3:F! 7AG34! F!
24<JVIF7K!!!
!

*  !"#$%&'()#*+)*#),&%-"'-!
.2;F! 3:6J<;6f! S6G362;6! 3F76! S6@;:674J6:! F7FS;:g@AS6! F! :F23FS;AI62! 4SF22g:A62f! Q6A!
S6@2;:<hJ6! F! ;F2;4J6! JF! 4S6:J6! S6G! 42! GFJAJ42! JF! 2F=<:4@N4! 437ASVIFA2! 462!
JA2362A;AI62!F7FS;:g@AS62!F!24A<!JF!QVY:AS4!FG!3F:QFA;42!S6@JANOF2!JF!2F=<:4@N4K!
!
/4:4! S6@2F:I4:! F2;F! F2;4J6! F! =4:4@;A:! <G4! 63F:4NU6! 2F=<:4f! JFIFG! 6Y2F:I4:H2F! 42!
A@2;:<NOF2!JF!2F=<:4@N4!A@S7<hJ42!@F2;F!G4@<47K!
!
$!A@2;474NU6!J6!3:6J<;6!JFIF!2F:!QFA;4!36:!<G!A@2;474J6:!4<;6:Aa4J6!F!7ASF@SA4J6!3F74!
E:A=B;!E7<F!6<!2F<!:F3:F2F@;4@;F!JFIAJ4GF@;F!AJF@;AQAS4J6K!
!
$! A@2;474NU6! F7ZS;:AS4! ;FG! ^<F! 2F:! :F47Aa4J4! JF! 4S6:J6! S6G! 6! :F=<74GF@;6! JF!
A@2;474NOF2!F7ZS;:AS42!76S47K!
!
$!7A=4NU6!J6!3:6J<;6! i! :FJF!F7ZS;:AS4!QAc4!JFIF!36JF:! 2F:! ;6;47GF@;F!A2674J4! jQ42F2f!
@F<;:6!F!;F::4k!34:4!3F:GA;A:!2F=<:4@N4!@42!63F:4NOF2!JF!:F34:4NU6!6<!G4@<;F@NU6K!
.G!34:;AS<74:f!;6J62!62!SA:S<A;62!JFIFG!F2;4:!3:6;F=AJ62!36:!<G!A@;F::<3;6:!JAQF:F@SA47!
S6G!<G4!S6::F@;F!JF!JFQFA;6!i!;F::4!@U6!2<3F:A6:!4!?]G$K!
!
$@;F2!JF!7A=4:!6!S6@;:674J6:!F7FS;:g@AS6!IF:AQA^<F!6!Y6G!F2;4J6!Qh2AS6!J6!3:6J<;6!F!J62!
2F<2!SA:S<A;62K!#F! ;AIF:!2AJ6! ;:4@236:;4J6!JF!<G!76S47!Q:A6!F!6!76S47!J4!A@2;474NU6!Q6:!
^<F@;Ff!JFAcF!4!36:;4!J6!F^<A34GF@;6!4YF:;4!F!3F:GA;4!<G4!F2;4YA7Aa4NU6!3:ZIA4!J4!
;FG3F:4;<:4!4GYAF@;Ff!34:4!FIA;4:!S6@JF@24NOF2!@62!S6G36@F@;F2!F7FS;:g@AS62K!
!
`<4@J6! 6! S6@;:674J6:! ;AIF:! F2;4J6! 7A=4J6f! 7FGY:FH2F! ^<F! JFIF! F23F:4:! ^<F! 62!
S6@JF@24J6:F2!JF2S4::F=<FG!4@;F2!JF!6!G4@<2F4:f!34:4!FIA;4:!SB6^<F!F7ZS;:AS6K!
! !



!

d (63e:A=B;!C]8]!E+Mb0*!E,&.f!,-$!! P! !\C]8T !
$!A@Q6:G4NU6!S6@;AJ4!@F2;F!J6S<GF@;6!F2;V!2<WFA;4!4!47;F:4NU6!2FG!4IA26!3:ZIA6!

*+( Avisos!
,%-&.!$'!'/'&01.&2--3. !
$2! 34:;F2! J6! S6@;:674J6:! S6G! ;F@2OF2! F7ZS;:AS42! ^<F! 36224G! S4<24:! F7FS;:6S<22U6!
F2;U6!422A@474J42!S6G!6!2F=<A@;F!2hGY676l!

!
m!Fc3:F224GF@;F!3:6AYAJ6!:F47Aa4:!^<47^<F:!63F:4NU6!F7ZS;:AS4!36:!3F22647!
^<F!@U6!F2;FW4!^<47AQAS4J6!34:4!6!;:4Y47B6!F7ZS;:AS6K!)!F^<A34GF@;6!JFIF!
2F:!JF27A=4J6!4@;F2!JF!^<47^<F:!63F:4NU6!JF!G4@<;F@NU6K!
!

,%-&.!$'!45#2-'54'#0.!$'!61.$20.-!7284%&.-!&.11.-%9.-!
!

)!7h^<AJ6!S6::FS;6:!J6!30!J4!V=<4!Z!S6::62AI6K!%62!SA:S<A;62!4<;6GV;AS62!4!
Y6GY4! J62F4J6:4! A@WFS;4! F22F! 7h^<AJ6! 26Y! 3:F22U6! @4! ;<Y4=FG! JF!
SA:S<74NU6!J4!V=<4!J4!3A2SA@4K!#F!437ASVIF7f!JFIF!G4@<2F4:H2F!F2;F!3:6J<;6!
S6G!S<AJ4J6K!

!
,%-&.!$'!45#2-'54'#0.!$'!61.$20.-!7284%&.-!%11%05#0'-!

!
$!S47AY:4NU6!J42!26@J42!JF!30!F!S6@J<;AIAJ4JF!<;A7Aa4!3:6J<;62!^<hGAS62!
^<F!36JFG!S4<24:!A::A;4NU6!@4!3F7F!F!^<F!2U6!3F:A=6262!34:4!62!67B62K!#F!
437ASVIF7f!:FS6GF@J4H2F!4!<;A7Aa4NU6!JF!3:6;FSNOF2!4JF^<4J42!34:4!6!2F<!
G4@<2FA6K!

!
,%-&.-!$'!:5/;5!;245#5 !
!

$! 63F:4NU6! J6! 3:6J<;6! JFIF! 2F:! 3:FSFJAJ4! JF! Q6:G4NU6! 4JF^<4J4! 4!
;6J62!62!^<F!63F:FG!6!F^<A34GF@;6f!@6GF4J4GF@;F!@6!^<F!:F23FA;4!62!
3F:A=62!:F2<7;4@;F2!J4!F7FS;:ASAJ4JF!F!J62!S6G362;62!^<hGAS62!F@I67IAJ62!
@4!63F:4NU6!S6::F@;F!J6!3:6J<;6K!
!

< Conformidade	CE!
$!E:A=B;!E7<Ff!,J4!JFS74:4f!^<F!62!F^<A34GF@;62!F7FS;:g@AS62!34:4!;:4;4GF@;6!JF!V=<4!
JF!3A2SA@42!JF!2F<!Q4Y:AS6!F2;U6!S6@Q6:GF2!S6G!62!:F^<A2A;62!;ZS@AS62!J42!%6:G42!F!
-A:FS;AI42!J4![4:S4!(.!437ASVIFA2K!!
!

!
!

= Componentes	do	Sistema!
)!S6@;:674J6:!JF!30!J4!2Z:AF!#$%&#!43:F2F@;4H2F!@<G4!S4Ac4!^<F!A@S7<A!6!S6@;:674J6:!
F7FS;:g@AS6f! <G4! Y6GY4! J62F4J6:4! 3F:A2;V7;AS4! 6<! F7FS;:6G4=@Z;AS4! jFG! Q<@NU6! J6!
G6JF76!F2S67BAJ6kf!<G4!26@J4!JF!30f!:F23FS;AI6!36:;4!26@J42!F!S6G6!63NU6!<G4!Y6A4!
34:4!S6@;:674:!6!@hIF7!J6!7h^<AJ6!JF!S6G3F@24NU6!JF!30K!!



!

d (63e:A=B;!C]8]!E+Mb0*!E,&.f!,-$!! T! !\C]8T !
$!A@Q6:G4NU6!S6@;AJ4!@F2;F!J6S<GF@;6!F2;V!2<WFA;4!4!47;F:4NU6!2FG!4IA26!3:ZIA6!

> Funcionamento!
%F2;F!S43h;<76!JF2S:FIFG62!6!S6G36:;4GF@;6!J6!2A2;FG4f!6!2F<!Q<@SA6@4GF@;6!F!62!
4W<2;F2!@FSF22V:A62K!!
!
.2;F! S6@;:674J6:! JF! 30! ;FG! 4! Q<@NU6! JF! GFJA:! 6! I476:! JF! 30! F! S6@;:674:! 4! 2<4!
S6G3F@24NU6!^<4@J6!@FSF22V:A6K!$!S6G3F@24NU6!36JF!2F:!4S;AI4J4!F16<!JF24S;AI4J4!
3F76!<;A7Aa4J6:!4;:4IZ2!J6!GF@<!,Mb$-)1-.#,Mb$-)K!
!
$! :F=<74NU6! JF! 34:nGF;:62! :F47Aa4H2F! @6! GF@<! JF! ()%RMb&+$op)f! 6@JF! 2F! 36JF!
S6@QA=<:4:l!6!I476:!JF!:FQF:>@SA4!J6!30!jset-pointkf!6!;A36!JF!7h^<AJ6!JF!S6G3F@24NU6!
j30!GF@62!6<!30!G4A2kf!6!A@;F:I476!JF!S6G3F@24NU6!F!6!62!7AGA;F2!JF!4SSA6@4GF@;6!
J62! 474:GF2K! $6! F@;:4:! @6! GF@<! JF! S6@QA=<:4NU6!6<! JF!S47AY:4NU6! 6! 2A2;FG4! F@;:4!
;FG36:4:A4GF@;F!FG!standbyK!!
!
.2;F!F^<A34GF@;6!2g!36JF!Q<@SA6@4:!^<4@J6!4!Y6GY4!JF!SA:S<74NU6!F2;AIF:!7A=4J4K!!
!

>+( Painel	Frontal!
!

!
?%@215!( !A!B45@'4!$.!65%#'/!:1.#05/!

!
!

M;FG! R<@NU6!
8! .S:U!JF!C!7A@B42!S6G!8T!S4:4S;F:F2!^<F!Q6:@FSF!A@Q6:G4NOF2!46!<;A7Aa4J6:!F!

3F:GA;F!4!A@;F:4SNU6!JF2;F!S6G!6!F^<A34GF@;6!
C! E6;U6! JF! S6G4@J6! :6;4;AI6! ^<F! 3F:GA;F! 46! <;A7Aa4J6:!@4IF=4:! F! 47;F:4:! 4!

S6@QA=<:4NU6!J6!JA2362A;AI6l!
• +6J4@J6!34:4!4!F2^<F:J4!3F:GA;F!47;F:4:!F@;:F!GF@<2!6<!JAGA@<A:!<G!

I476:!JF@;:6!J6!2<YGF@<q!
• +6J4@J6!34:4!4!JA:FA;4!3F:GA;F!47;F:4:!F@;:F!62!GF@<2!6<!4<GF@;4:!

<G!I476:!JF@;:6!J6!2<YGF@<q!
• /:F22A6@4:!6!Y6;U6!3F:GA;F!F@;:4:!@<G!2<YGF@<!6<!4SFA;4:!62!I476:F2!

F23FSAQAS4J62K!!

Controlador pH

1

2



!

d (63e:A=B;!C]8]!E+Mb0*!E,&.f!,-$!! 9! !\C]8T !
$!A@Q6:G4NU6!S6@;AJ4!@F2;F!J6S<GF@;6!F2;V!2<WFA;4!4!47;F:4NU6!2FG!4IA26!3:ZIA6!

C Instalação!
$!A@2;474NU6!J6!#$%&#!JAIAJFH2F!FG!J<42!34:;F2l!4!A@2;474NU6!BAJ:V<7AS4!F!4!A@2;474NU6!
F7ZS;:AS4K!!
!
)!F^<A34GF@;6!JFIF!G6@;4:H2F!IF:;AS47GF@;F!26Y:F!<G4!2<3F:QhSAF!374@4f!G4@;F@J6!
<G!Gh@AG6!JF!8PSG!J42!34:FJF2!74;F:4A2!6<!JF!6<;:62!F^<A34GF@;62!34:4!3F:GA;A:!
<G4!Y64!IF@;A74NU6!J6!GF2G6K!!
!
$@;F2!JF!A@ASA4:!4!A@2;474NU6!422F=<:FH2F!^<F!62!SA:S<A;62!BAJ:V<7AS62!F!F7ZS;:AS62!F2;U6!
S6:;4J62K!!
!

!
?%@215!* )!,'61'-'#05D3.!E%$1F2/%&5!$.!G%-0'45!

!

C+( !"#$%&%'()*+,-./0&,1%!
C+(+( !"#$"%&'%(#)'*+,"%&"%-.!
$!A@WFSNU6!J4!267<NU6!JF!30!Q4aH2F!@6!SA:S<A;6!JF!:F;6:@6!S6G6!r7;AG6!F7FGF@;6!4@;F2!
J4!IV7I<74!JF!S6:;Ff!S6@Q6:GF!FcFG37AQAS4J6!@6!F2^<FG4!J4!QA=<:4!CK!$!A@2;474NU6!J6!
A@WFS;6:!JFIF!2F:!FcFS<;4J4!S6G!<G!*!JF!:FJ<NU6!S6G!24hJ4!4!s'f!6<!<G4!;6G4J4!FG!
S4:=4!S6G!24hJ4!4!s'K! .G!Q<@NU6!J6! ;A36!JF!Y6GY4f!6!36@;6!JF!A@WFSNU6!JFIF!F2;4:!
4SAG4!6<!4Y4Ac6!J4!Y6GY4!J62F4J6:4!S6@Q6:GF!2F!FcFG37AQAS4!@4!QA=<:4!?!j34:4!G4A2!
A@Q6:G4NU6!IF:!6!G4@<47!J4!Y6GY4!A@WFS;6:4kK!!
!

! !
?%@215!<!)!H.4I5!J.-'5$.15 !
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$!A@Q6:G4NU6!S6@;AJ4!@F2;F!J6S<GF@;6!F2;V!2<WFA;4!4!47;F:4NU6!2FG!4IA26!3:ZIA6!

C+(+* Instalação	da	Sonda	de	pH	!
$!A@2;474NU6!J4!26@J4!JFIF!2F:!FcFS<;4J4!S6G!<G!*!JF! :FJ<NU6!S6G!24hJ4!4!s'f!6<!
<G4! ;6G4J4!FG!S4:=4!S6G!24hJ4!4!s'f!-'461'! '#01'! .! :%/01.!$'! 51'%5! '!5!&K/2/5!$'!
'/'&01L/%-'f!S6G6!G62;:4!4!QA=<:4!CK!.G!^<47^<F:!J62!S4262!JFIF:V!S676S4:H2F!6!36:;4H
26@J42!Q6:@FSAJ6!34:4!4!26@J4!JF!30!F!422F=<:4:H2F!^<F!F2;4!QAS4!FG!362ANU6!IF:;AS47K!
&G4!S676S4NU6!@U6!IF:;AS47!J4!26@J4!JF!30!36JF!3:6I6S4:!F::62!JF!GFJANU6!F!:FJ<aA:!
4!2<4!IAJ4!r;A7K!!
!

! ! ! !
?%@215!=!)!M.105!-.#$5-N!0.45$5!'4!&51@5!'!- .#$5!$'!6E !

!

C+(+< !"#$%&%'()*+%*,)-.%*/)#0%+)1%*!
#A=4!42!A@2;:<NOF2!J6!G4@<47!J4!Y6GY4!A@S7<hJ6!@4!S4Ac4!J4!GF2G4K!!
!

C+* !"#$%&%'()*+&,-$./-%!
)2!S4Y62!@FSF22V:A62!34:4!4!A@2;474NU6!F7ZS;:AS4!2U6!;6J62!Q6:@FSAJ62!S6G!6!2A2;FG4K!
#F=<A:!42!7A=4NOF2!J6!F2^<FG4!F7FS;:AS6!Q6:@FSAJ6K!
!
!

O !"#$%#"&'()*+#&*,$%*-&!

!
!
$6!7A=4:!6!F^<A34GF@;6!A7<GA@4H2F!6!FS:U!,(-!434:FSF@J6!6!GF@<!JF!7A=4NU6!2F=<AJ6!
J6! GF@<! JF! Q<@SA6@4GF@;6! @6:G47! jGF@<! JF! 7FA;<:42kK! $22F=<:FH2F! ^<F! ;6J42! 42!
IV7I<742!J4!S4@47Aa4NU6!F!J6!QA7;:6!JF!4:FA4!F2;U6!@4!362ANU6!S6::FS;4K!!
!

P !"#$% !
P+( !"#$%&'()%!
.2;F!G6JF76!F2;V!F^<A34J6!S6G!<G!GF@<!SA:S<74:! JF!S6@;:676!F!G6@A;6:Aa4NU6!^<F!
3F:GA;F!4SFJF:!i2!63NOF2!JF!7A=4J61JF27A=4J6f!S6@QA=<:4NU6f!S47AY:4NU6!F!IA2<47Aa4NU6!
J62!474:GF2!4S;AI62K!$!@4IF=4NU6!:F47Aa4H2F!4;:4IZ2!JF!<G!S6G4@J6!=A:4;g:A6!^<F!2F!
36JF!:6J4:!34:4!4!JA:FA;4!6<!34:4!4!F2^<F:J4!F!3:F22A6@4@J6!6!Y6;U6K!
!

$*.%op)l !)!F^<A34GF@;6!@U6!JFIF!2F:!7A=4J6! 2FG!4@;F2!=4:4@;A:!<G4!7A=4NU6! i!
;F::4!4JF^<4J4t!)!G6JF76!#$%&#!2g!JFIF!2F:!7A=4J6!^<4@J6!4!Y6GY4!JF!SA:S<74NU6!
F2;AIF:!7A=4J4K!
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$!A@Q6:G4NU6!S6@;AJ4!@F2;F!J6S<GF@;6!F2;V!2<WFA;4!4!47;F:4NU6!2FG!4IA26!3:ZIA6!

!

!
?%@215!C!)!Q-0120215!$.!R'#2!S%1&2/51!

!

P+* !"#$%&#'(')*!
)! GF@<! A@ASA47! A@JAS4! 6! F2;4J6! J6! 2A2;FG4K! %<G4! 2A;<4NU6! 2FG! 474:GF2! 4S;AI62f! 6!
F^<A34GF@;6!A@JAS4!@4!34:;F!2<3F:A6:!6!I476:!JF!30!4!4;A@=A:!j2F;H36A@;k!F!FG!Y4Ac6!6!
I476:!JF!30!^<F!F2;V!4!2F:!GFJAJ6K!!

!

!
?%@215!O!)!R'#2!%#%&%5/!-'4!5/514'-!5&0%9.-!

!
%6! S426! JF! B4IF:! <G! 474:GF! 4S;AI6f! 434:FSF! "$74:GF'! @6! S4@;6! A@QF:A6:! JA:FA;6! J6!
FS:UK!!

!
?%@215!P!)!R'#2!%#%&%5/!&.4!5/514'!5&0%9.!

!

P+< !"#$%&'()*+,"-.'()* !
.2;F! GF@<! 3F:GA;F! 7A=4:! F! JF27A=4:! 4! Y6GY4! J62F4J6:4K! `<4@J6! ",A=4J6'! 6!
F^<A34GF@;6!Q4a!7FA;<:42!F!S6G3F@24NU6!JF!30K!`<4@J6!"-F27A=4J6'!6!F^<A34GF@;6!
Q4a!43F@42!7FA;<:42f!G42!@U6!4!S6G3F@24NU6!J6!30!jY6GY4!J62F4J6:4!QAS4!A@4S;AI4kK!
!

P+= !"#$%&"%'(#)*+$,-./( !
/4:4!4SFJF:!46!GF@<!JF!S6@QA=<:4NU6!=A:F!6!Y6;U6!JF!S6G4@J6!4;Z!434:FSF:!@6!FS:U!
"(6@QA=<:4NU6'!F!3:F22A6@F!6!Y6;U6!34:4!F@;:4:K!(426!FcA2;4!<G4!password!JFQA@AJ4f!
F2;4!;FG!JF!2F:!A@;:6J<aAJ4!34:4!36JF:!F@;:4:K!!
)2!47=4:A2G62!47;F:4GH2F!=A:4@J6!6!Y6;U6!34:4!4!JA:FA;4!j4<GF@;4k!6<!34:4!4!F2^<F:J4!
j:FJ<ak! F! 3:F22A6@4@J6! 34:4! 247;4:! F@;:F!Jh=A;62K! /6:! JFQFA;6!6! F^<A34GF@;6! Z!
3:6=:4G4J6!S6G!4!3422u6:J!]]]8K!
!

[F@<!M@ASA47!

(6@QA=<:4NU6!,A=4:!1!-F27A=4:!

(47AY:4NU6!$74:GF2!

S! e! t! p! o! i! :! 7! .! 1!
p! H! :! 7! .! 0!

n! t!
! ! ! ! ! !

S! e! t! p! o! i! :! 7! .! 1!
p! H! :! 9! .! 7!

n! t!
A! l! a! r! m! e!
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$!A@Q6:G4NU6!S6@;AJ4!@F2;F!J6S<GF@;6!F2;V!2<WFA;4!4!47;F:4NU6!2FG!4IA26!3:ZIA6!

!

!
?%@215!T!AR'#2!$'!S .#:%@215D3.!

!

P+=+( !"#$%&'()*+,!
/F:GA;F!4W<2;4:!6!I476:!JF2FW4J6!JF!30f!^<F!36:!JFQFA;6!IFG!4!9K8K!
!

!
?%@215!(U!A!S.#:%@215D3.!$.!6E!

!

P+=+* !"#$%&'()*)%&!
/F:GA;F!4W<2;4:!6!A@;F:I476!4!34:;A:!J6!^<47!2F!A@ASA4!4!S6G3F@24NU6!JF!30!FG!Q<@NU6!
J6!I476:!JFQA@AJ6K!!
!

!

!
?%@215!((!)!S.#:%@215D3.!$.-!V%4%0'-!$'!S.46'#-5D3.!$.!6E!

!

P+=+< !"#$%&'!()*+&!
/F:GA;F!4W<2;4:!6!I476:!JF!30!4!34:;A:!J6!^<47!JA234:4!6!474:GFK!!
!

!

!
?%@215!(*!)!S.#:%@215D3.!$.-!V%4%0'-!$.!W/514'!

!
!

P+=+= !"#$%&'%(")*"&$!
/F:GA;F! JFQA@A:!2F! F2;V! 4! ;:4Y47B4:! S6G! 30! [F@62! j[A@6:4J6:k! 6<! 30! [4A2!
jM@S:FGF@;4J6:kK!!
!

!
?%@215!(<!A!J':%#%D3.!$.!0%6.!$'!/872%$.!$'!&.46'#-5D3.!$.!6E!

A j u V a l o r
7

s t e
. 1

A j u s i m i t e +
p H 7 . 1

t e L
+ 0 . 1

A j u s i m i t e -
p H 7 . 1

t e L
- 0 . 1

T i p o i q u i d od e L
p H -

C! o! n! r! a! ç! ã!  o!f! i! g! u!

I! n! t! r! o! d! .! a! s! s! w! o! r! d!P!
X! X! X! X!

A! j! u! s! l! a! r! m! e! +!
p! H! 7! .! 1!

t! e! A!
+! 0! .! 5!

A! j! u! s! l! a! r! m! e! -!
p! H! 7! .! 1!

t! e! A!
-! 0! .! 5!
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P+=+> !"##$#%&'()$%*+!
/F:GA;F! QF::4:! 4! Y6GY4!J62F4J6:4!J6! 30K! $6! 3:F22A6@4:! 6! Y6;U6! 7A=4! 4! Y6GY4!
J62F4J6:4!F!S6GFN4!4!QF::4:K!`<4@J6!F2;AIF:!QF::4J4f!3:F22A6@F!JF!@6I6!6!Y6;U6!34:4!
34:4:K!!

!

!

!
?%@215!(=!A!R'#2!$'!:'115@'4!$5!I.4I5!$.-'5$.15 !

!

P+=+C !"#$%&%'!"##$%&'!
/F:GA;F!47;F:4:!F16<!JF24S;AI4:!4!3422u6:J!JF!QVY:AS4K!!
!

!

!

!
?%@215!(>!A!R'#2!$'!5/0'15D3.!$5!65--X.1$ !

!
!
/4:4! JF24S;AI4:!4! 3422u6:Jf! 2F7FSSA6@F! ;<J6! aF:62! S6G6! @6I4! 3422u6:J! j]]]]kK!
$34:FSF:V!4!GF@24=FG!"/422u6:J!-F24S;AI4J4'K!!
!
/4:4!I67;4:!4;:V2!:6JF!34:4!4!362ANU6!JF!"[F@<!$@;F:A6:'!F!3:F22A6@F!6!Y6;U6K!!
!

P+> !"#$%&"%'()*+,(-./ !
)!GF@<!JF!S47AY:4NU6!3F:GA;F!S47AY:4:!4!26@J4!JF!30K!!
!

P+>+( !"#$%&'(')*+"#,-.,&'/-0)1#- !"#"$%&'()*$+,#- !
)! #$%&#! <24! <G4! 26@J4! F7FS;:6^<hGAS4! 34:4! Q4aF:! 42! 7FA;<:42! J6! 30! J4! V=<4K! $!
S47AY:4NU6! J4! 26@J4! 3F:GA;F! ;:4J<aA:!S6::FS;4GF@;F! 42! 7FA;<:42! F@IA4J42! 3F74! 26@J4!
3F76!F^<A34GF@;6f!6!F<!Z!F22F@SA47!34:4!6!Q<@SA6@4GF@;6!S6::FS;6!J6!2A2;FG4K!!
!
)! software!Q6A!3:6=:4G4J6!JF!Q6:G4!4!=4:4@;A:!<G4!S47AY:4NU6!FQASAF@;Ff! :4aU6!3F74!
^<47!6!3:6SF226!JF!S47AY:4NU6!Z!7F@;6t!
!

F  e  r  r  a  r    B  o  m  b  a    pH!
L  i  g  a  r       B  o  m  b  a !

F  e  r  r  a  r    B  o  m  b  a    pH!

A! l! t! e! r! a! s! s! w! o! r! d!a! r! P!

P  a  s  s  w  o  r  d     A  c  t  u  a  
l                      X  X  X  X!

N  o  v  a       P  a  s  s  w  o  r  d 
                     X  X  X  X!

D  e  s  l  i  g  a  r        B  o  m  b  a !
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P+>+* !"#$%&'%()('*(+',#-./+#%&0!
)! F^<A34GF@;6! IFG!3:ZHS47AY:4J6! JF! QVY:AS4K! +FS6GF@J4H2Ff! @6! F@;4@;6f! ^<F! @4!
A@2;474NU6!2F!S6@QA:GFG!42!7FA;<:42!J4!26@J4!Ff!2F!@FSF22V:A6f!2F!3:6SFJ4!4!<G4!@6I4!
S47AY:4NU6K!*4GYZG! 4!S4J4! T! GF2F2f!6<f! FcSF3SA6@47GF@;F! ^<4@J6! B6<IF:! 7FA;<:42!
4@gG4742f!JFIF!3:6SFJF:H2F!4!@6I4!S47AY:4NU6!J4!26@J4K!!
!

P+>+< !"#$%&#'#%!"#$%&"&! !
)! GF@<! JF! S47AY:4NU6! JFIF! 2F:! <24J6! 43F@42! 36:! ^<FG! ;FG! Q6:G4NU6! ;ZS@AS4!
4JF^<4J4!34:4!6!3:6SFJAGF@;6!S6::FS;6!J4!S47AY:4NU6K!
!

P+>+= !"#"$ !"#$%&"&!

!

!

!
?%@215!(C!)!R'#2!$'!S5/%I15D3.!

!
)!GF@<!JF!S47AY:4NU6!36JF!F2;4:!3:6;F=AJ6!36:!<G4!3422u6:JK!#F!Q6:!F2;F!6!S426f!34:4!
4SFJF:!46!GF@<!2F:H7BFHV!3FJAJ4!4!:F23FS;AI4!3422u6:J!jIF:!S43h;<76!XKLkK!!
!

P+>+> !"#$%&"'()*+)!!" !
[4;F:A47!@FSF22V:A6l!
• #67<NU6H34J:U6!30!L!jQ6:@FSAJ4k!
• #67<NU6H34J:U6!30!9!jQ6:@FSAJ4k!
• (B4IF!JF!Y6S42!34:4!6!36:;4H26@J42!!
• (636!S6G!V=<4!36;VIF7!
!
$6!F@;:4:!36JF!F2S67BF:!F@;:F!"(6G!C!/4J:OF2'!6<!"$W<2;F!36:!-/-'K!$!3:AGFA:4!<;A7Aa4!
42! 267<NOF2H34J:U6! 30L! F! 309! Q6:@FSAJ42! S6G! 6! F^<A34GF@;6K! $! 2F=<@J4!Q4aH2F!
4;:4IZ2!JF!<G!I476:!7AJ6!S6G!Q6;gGF;:6!F7FS;:g@AS6!j-/-kK! !
!

P+>+>+( S.4!*! M5$1Y'-! !
8K (6:;4:!4!V=<4!J6!SA:S<A;6!6@JF!F2;V!4!26@J4!
CK +F;A:4:!4!26@J4!J6!2<36:;F!
?K /4224:!4!26@J4!@6!S636!JF!V=<4f!:F;A:4:!F!4=A;4:!YFG!34:4!2FS4:!
LK M@2F:A:!4!26@J4!@4!267<NU6!;4G3U6!30L!
PK /:F22A6@4:!6!Y6;U6!F!4=<4:J4:!6!;FG36!A@JAS4J6!@6!FS:U!!
TK .23F:4:!^<F!6!I476:!J4!26@J4!F2;4YA7AaF!!

C! a! l! ç! ã! o!i! b! r! a!

I! n! t! r! o! d! .! a! s! s! w! o! r! d!P!
X! X! X! X!

$@;F2!JF!A@ASA4:!4!S47AY:4NU6!422F=<:FH2F!^<F! ;FG!46!2F<!47S4@SF! ;6J6!6!G4;F:A47!
@FSF22V:A6!34:4!F2;F!3:6SF226K!!
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9K /:F22A6@4:!6!Y6;U6!
XK +F;A:4:!4!26@J4!J4!267<NU6H34J:U6f!!
DK /4224:!4!26@J4!@6!S636!JF!V=<4f!:F;A:4:!F!4=A;4:!YFG!34:4!2FS4:!
8]K M@2F:A:!4!26@J4!@4!267<NU6!;4G3U6!309!
88K /:F22A6@4:!6!Y6;U6!F!4=<4:J4:!6!;FG36!A@JAS4J6!@6!FS:U!
8CK .23F:4:!^<F!6!I476:!J4!26@J4!F2;4YA7AaF!
8?K /:F22A6@4:!34:4!S6@S7<A:!6!3:6SF226!
8LK +FA@2;474:!4!26@J4!@6!36:;4H26@J42!
!
/ 4:4!S4@SF74:!4@;F2!JF!;F:GA@4:f!JF27A=<F!F!:F7A=<F!6!F^<A34GF@;6q!4!S47AY:4NU6!@U6!2F!
47;F:4K!
!

!

P+>+>+* WZ2-0'!6.1!JMJ!!
%<G4!2A;<4NU6!FG!^<F!@U6!JA236@B4!J42!267<NOF2!34J:U6f!6<!^<F!F2;42!@U6!F2;FW4G!
FG!Y642!S6@JANOF2f!36JF!<;A7Aa4:!4!S47AY:4NU6!36:!-/-K!%6!F@;4@;6f!F2;F!3:6SF226!36JF!
4<GF@;4:!6!=:4<!JF!F::6f!3F76!^<F!JFIF!J4:!2FG3:F!3:FQF:>@SA4!i!S47AY:4NU6!S6G!42!
267<NOF2!34J:U6K!!
!
[4;F:A47!@FSF22V:A6l!
• R6;gGF;:6!JA=A;47!-/-!
• /42;A7B42!JF!IF:GF7B6!JF!QF@67!
• (B4IF!JF!Y6S42!34:4!6!36:;4H26@J42!!
!
8K +F;A:F!<G4!4G62;:4!JF!V=<4!6!G4A2!3F:;6!3622hIF7!J4!26@J4!
CK [F N4!<G!Y:4@S6!S6G!4!4G62;:4!2FG!342;A7B4!
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