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Variety of products for electrochemical research

 Rotating Ring Disk Electrode RRDE-3A
Portable Hydrogen Generator H2G1

Spectrometer system SEC2020
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1 Instrumentation

RRDE-3A Rotating Ring Disk Electrode Apparatus

99:;<=; 17 (+ (&&%"('* "#'('#" 7-7'*, 6#" .-$"#$-+(,1& ,#$%4('1#+ "#'('1+/ "1+/ $17> ?#4'(,,,*'"-2 @' 17 )"*&17*4- &#+'"#44*$ 

5- !AB C!%47* A1$'. B#$%4('1#+D2 E4*&'"#$*7 ("* 7,(44 (+$ "()1$4- 1+'*"&.(+/*(54*2 3.* %+1' (47# )"#?1$*7 (+ ($F%7'(54* ?(4?* 

7-7'*, 6#" 1+*"' /(7 )%"/1+/ 1+71$* '.* &*44 ?1(42

G('(4#/ H#2 :*7&"1)'1#+

I8=JKL 99:E<=; 9#'('1+/ 91+/ :17> E4*&'"#$* ;))("('%7 M*"2=2I

."#$%&$'(%)*

9#'('1#+(4 "(+/* 8II '# NOIII "),

9#'('1#+ 7'(5141'-
E""#" P 8Q (' 8II '# 8OIII "),  

P I2LQ (' R 8OII8 "),

91+/S:17> 1+7%4('1#+ 

"*717'(+&*
R 8I B #.,

E4*&'"#$* '# 4*($ )1+ 

&#+'(&' "*717'(+&*
L #.,

9#'('#" 7.(6' T'(1+4*77 7'**4

B#'#" 8K MO 1"#+4*77 &#"*O 4#0 1+*"'1(4 :G 7*"?#

!#0*"                            !" M #GO $%&$'()* +,-$' ./00*1

9*,#'* &#+'"#4
U+* ?#4' &#""*7)#+$7 '# 8OIII "), 

B#'#" UHSUVV 33W #" "*4(- 1+)%' #( 5(&> )(+*4

!%"/* 33W #" "*4(- 1+)%' ,( 2)34 0)($*   

U)*"('1+/ '*,)*"('%"* 8I '# LI XG

9*4('1?* .%,1$1'- /0123

T1Y* 8ZI [ C\(7*] K=IO \#$-] 8KID [ ^II ,,

A*1/.' =2L >/

;&&*77#"1*7 _'-

CI8=LNID T(,)4* ?1(4 6#" (4>(41+* 7#4%'1#+ C8II,WD 8

I8=KJ8 99:E<=; 3#4)*0$'"0M2K 8

I8KI`^ T)1+ &#('1+/ ($()'*" 8

I8KI`L B(4* &#++*&'#" 6#" /(7 )%"/* C!!D 8

I8==ZK 3abUH '%51+/O U:8S^c [ @:8SNc 8

I8K`^K 99:E<=; T1441&#+ 7.**' 8II [ 8NI ,, 8

I8KZJL U<"1+/ 6#" 99:E<=; \*("1+/ (77*,54- =

E['*"+(4 !#0*" 7%))4- 8K M :G 8

5/634 @+7'"%&'1#+ ,(+%(4 8

G('(4#/ H#2 :*7&"1)'1#+

I8=LNI T(,)4* ?1(4 6#" (4>(41+* 7#4%'1#+ C8II,WD C8I )&7D

I8=LN8 T(,)4* ?1(4 6#" (4>(41+* 7#4%'1#+ CKII,WD CN )&7D

I8=LNK 99:E<=; 3#4)*0$'"056)-072289:

I8K`=K T(,)4* ?1(4 C8II,WD

I8K8`J 9E<8\ 9*6*"*+&* *4*&'"#$* C;/S;/G4D

I8=`8= 9E<8\! 9*6*"*+&* *4*&'"#$* C;/S;/G4D

I83848 9E<JN H#+ ;d%*#%7 "*6*"*+&* *4*&'"#$* C;/S;/
e
D

I8=LZJ 9fEg 9*?*"7154* .-$"#/*+ *4*&'"#$* >1'

I8KZ`8 !4('1+%, &#%+'*" *4*&'"#$* K= &,

I8==^= U<"1+/ 6#" 99:E<=; 3#4)*0$'"0M2K

I8=`^L U<"1+/ 6#" 99:E<=; T.(6' C0.1'*O = )&7D

I8K`^8 U<"1+/ 6#" 99:E<=; \*("1+/ (77*,54- C8I )&7D

Detection of intermediate products by hydrodynamic voltammetry

Features

 !"#$%&'($!&)!*+,!&-.!**+,!)/)0$1

 !*$120$!2%!1&-3&(!42-0%2(($.!%20&052-!)#$$.!

!!!!&-.!6&)!#3%6$

 !721#&40!.$)56-!8!$&)/!2#$%&052-

 !,&)5(/!42--$40)!02!.599$%$-0!#20$-052)0&0)

 !"#052-&(!)#5-!42&05-6!2#$%&052-

 !" !"#$%$&"'#$('")"*!#+","$-.'/#0$%$&'

    '12$+-%3$4'531-/#0"'6#%$-#%$#$+"'63("'

))789:A')3-#-%$&')%$&'7%;<'8!"+-03("'=**#0#-2;

Manual download link

 !"#$%&'()*+%'&#,%&'()-',.%#*/%)/0

1''2&3445556/0&78/2/%6-.*4&)22.('7,%&'()*+%'7*/%)/061'*0

 !"#&)22.('#99:;

Support Movie link
1''2&3445556/0&78/2/%6-.*4&)22.('7((<+61'*0
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Electrodes and accessories

!" #"$ !" #"# !" #"%

!" #"&

!"""#'

!"""(!

!"""("

Electrodes and accessories

)*+,-./012.34,5/6,2.34,+7+89:;6+3,7.39+6,<+7;=,5:+,=;:4./0,+7+89:;6+3,>;:,--2?1$@,-;959./0,-./0,2.34,?7+89:;6+,@AA5:59B3C,

D:05/.8,3;7E+/9,:+3.395/9,:+3./F,G??HF,.3,B3+6,53,./3B759./0,<;6I,J59+:.57F,.9,85/,<+,A;7.3*+6,=.9*,GH1$,?7+89:;6+,G;7.3*./0,4.9C

K5957;0,L;C 2+38:.A9.;/

?7+89:;6+,3.M+

N3;759.;/,D2 O+/09*-./0
D2P5Q,R,N2P<Q

2.34P6Q

-./0,6.34,+7+89:;6+3

!" #"$ --2?,G9,:./0RSK,6.34,+7+89:;6+ (,JJ,R,%,JJ &,JJ " ,JJ  %,JJ

!" #"& --2?,G9,:./0RG9,6.34,+7+89:;6+ (,JJ,R,%,JJ &,JJ " ,JJ  %,JJ

!" #"% --2?,G9,:./0R@B,6.34,+7+89:;6+ (,JJ,R,%,JJ &,JJ " ,JJ  %,JJ

!" #"# --2?,@B,:./0RSK,6.34,+7+89:;6+ (,JJ,R,%,JJ &,JJ " ,JJ  %,JJ

!" #"( --2?,@B,:./0RG9,6.34,+7+89:;6+ (,JJ,R,%,JJ &,JJ " ,JJ  %,JJ

!" #%$ --2?,@B,:./0R@B,6.34,+7+89:;6+ (,JJ,R,%,JJ &,JJ " ,JJ  %,JJ

2.34,+7+89;6+3

!"""#' -2?,SK?,S7533I,85:<;/,6.34,+7+89:;6+ 1 $,JJ " ,JJ  %,JJ

!"$&'! -2?,SK?9,S7533I,85:<;/,6.34,+7+89:;6+
T"

1 $,JJ " ,JJ  %,JJ

!"$&U -2?,SK?,S7533I,85:<;/,6.34,+7+89:;6+ 1 %,JJ " ,JJ  %,JJ

!"$&'" -2?,SK?9,S7533I,85:<;/,6.34,+7+89:;6+
T"

1 %,JJ " ,JJ  %,JJ

!"""(! -2?,G)?,G759./BJ,6.34,+7+89:;6+ 1 $,JJ " ,JJ  %,JJ

!"""(" -2?,@V?,S;76,6.34,+7+89:;6+ 1 $,JJ " ,JJ  %,JJ

!""'## -2?,@O?,@7BJ./BJ,6.34,+7+89:;6+ 1 $,JJ " ,JJ  %,JJ

!""'#( -2?,@S?,W.7E+:,6.34,+7+89:;6+ 1 $,JJ " ,JJ  %,JJ

!""'#U -2?,KV?,K;AA+:,6.34,+7+89:;6+ 1 $,JJ " ,JJ  %,JJ

!""'#' -2?,LN?,L.84+7,6.34,+7+89:;6+ 1 $,JJ " ,JJ  %,JJ

!""'(! -2?,)@?,)5/957BJ,6.34,+7+89:;6+ 1 $,JJ " ,JJ  %,JJ

!""'(" -2?,)N?,).95/.BJ,6.34,+7+89:;6+ 1 $,JJ " ,JJ  %,JJ

!""'( -2?,X?,)B/039+/,6.34,+7+89:;6+ 1 $,JJ " ,JJ  %,JJ

!""'($ -2?,KG?,K5:<;/,A539+,6.34,+7+89:;6+
T 

1 $,JJ " ,JJ  %,JJ

T"C,)+=.%#(,%>#&2/-+(#'?2+6#$'#,&#+/&,+(#'.#/220?#/#-/'/0?&'#'1/%#)&,%>#'1+#-.%@+%',.%/0#>0/&&?#-/(A.%#<,&B#+0+-'(.<+&6
T C,!!"!"!,KGD,K5:<;/,A539+,P",0Q,.3,3;76,3+A5:59+7I,PAC11QC

Modification

--2?,-./0,6.34,+7+89:;6+,=53, .JA:;E+6, 9;, >58.7.959+,

9*+,*5/67./0,>;:,;<95././0,5,8*+J.8577I,J;6.C+6,+7+89:;6+C

V3./0, 9*+, --2? -./0-2.34,?7+89:;6+3F,5,6:;A of 35JA7+,

.3,4+A9,;/,9*+,6.34F,=.9*;B9,3A:+56./0,9*+,35JA7+,9;,9*+,

:./0,+7+89:;6+C,

./,-'9,%!":'(%*/(;./,-%!":'(%*/(;

Disk Electrode & Ring Disk Electrode

*99A3YRR===C5731Z5A5/C8;JR67R

Inspection data sheet link

SPSPSPSPSPSPSPSPSPSPSPSPSPPPSPSPPPS ECECECECECECECECECECECECECECECECCECEECCCTETETETETETETETETETETETEEETTETETETETEDDDDDDDDDDDDDDDDDDDININININININNINININNINININNNINININI SSSSSSSSSSSSS

Size

<

5
" 

6

-./0 2.34

""#$

V/.93Y,JJ

6

" 

2.34

<=>%,
%!":'(%*/(;%$8#&"*%,?8"@

6

" 

2.34

"#$

)+=.%#(,%>#&2/-+(#'1,-B%+&&3#D6E#**

F.'+3#9:;499:;#+0+-'(.<+&#/(+#<+&,>%+<#'.#A+#)&+<#,%#99:;7G #9.'/',%>#9,%>#:,&B#;0+-'(.<+# 22/(/')&H#5+#5,00#%.'#>)/(/%'++#'1+#.2+(/',.%#
##########51+%#/A.@+#9:;499:;#+0+-'(.<+&#/(+#)&+<#,%#-.*A,%/',.%#5,'1#99:;#/22/(/')&#*/<+#A?#.'1+(#-.*2/%,+&6
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Electrodes and accessories

DRE Disk Replaceable Electrode

A(
$
"
*,

K5957;0,L;C 2+38:.A9.;/

!"$#!U 2-?12KG,2.34,+7+89:;6+,A;7.3*./0,5/6,+[8*5/0./0,9;;7,4.9

K;/9+/93 \9I

2-?1]OH,]53+,<7;84 "

2-?1W)G,W9;AA+: "

2-?12-W,2.34,:+J;E+,9;;7 "

2-?1WGW,WA58+:,AB3*,9;;7 "

2-?12GW,2.34,AB3*,9;;7 "

2-?1?G^,?7+89:;6+,A;7.3*./0,*;76+: "

DRE-DCP Disk electrode polishing and exchanging tool kit

DRE Disk Replaceable Electrode (RRDE)

!"$$$(

!"$$$'

!"$$$U

!"$$$'

K5957;0,L;C 2+38:.A9.;/

!"$$# 2-?1SKH,SK,6.34,:+A758+5<7+,+7+89:;6+,4.9

!"$$#& 2-?1@VH,@B,6.34,:+A758+5<7+,+7+89:;6+,4.9

!"$$#% 2-?1G)H,G9,6.34,:+A758+5<7+,+7+89:;6+,4.9

K;/9+/93,8;JJ;/,>;:,all,4.93 \9I

!"$$#" 2-?12@W,2.34,533+J<7I "

!"$$$' 2-?1WGK,)+=.%#&2/-+(#IG#2-&J "

DA9.;/57,.9+J3

!"$$$U 2-?1SK2,SK,6.34

!"$$## 2-?1@V2,@B,6.34

!"$$#( 2-?1G)2,G9,6.34

DRE Disk Replaceable Electrode (RDE)

!"$$$

!"$$$U

!"$$#"

@OW,3BAA;:9,A:;6B89,J5/B57

Manual download link
*99A3YRR===C5731Z5A5/C8;JR3BAA;:91A:;6B891J5/B57C*9J7 *99A3YRR===C5731Z5A5/C8;JR67R

Inspection data sheet link

ININININININININIINININININININININININSPSPSSPSPSPSPSPSPPPSPSPSPSPSPPPPPSPPECECECECECECECECECECECECECECECECECEECECCTETETETETETETETETETETETEETETTETETEETEDDDDDDDDDDDDDDDDDD

Features

Utilization of the same materials for disk and ring electrodes 1.

+#$'#>3%('-?"'%$@2"$+"'31'-?"'0%$&',#-"0%#!A

Removable disk and ring assembly enables the ,3(%B+#-%3$ of 2.

-?"'"!"+-03("';201#+"'#$('-3'(3'-?"'*3!%;?%$&'*03+";;';"*#0#-"!y.

7%;*3;#C!"'#$('+2;-3,'C2%!('(%;<;'+#$'C"'2;"(A3.

)*+,2.34,-+A758+5<7+,?7+89:;6+, I:9?J, ;>>+:3, 5, :+J;E5<7+,6.34, +7+89:;6+C,

)*+,:+A758+J+/9,;>,9*+,6.34,+7+89:;6+,.3,A;33.<7+,>:;J,<;9*,3.6+3F,>:;/9,3.6+,5/6,

:+5:,3.6+C, N9,+/5<7+3,5,3+7+89.;/,588;:6./0,9;,9*+,8;/6.9.;/,:+_B.:+6,>;:,I;B:,

:+3+5:8*,AB:A;3+C

F.'+3#9:;499:;#+0+-'(.<+&#/(+#<+&,>%+<#'.#A+#)&+<#,%#99:;7G #9.'/',%>#9,%>#:,&B#;0+-'(.<+# 22/(/')&H#5+#5,00#%.'#>)/(/%'++#'1+#.2+(/',.%#
##########51+%#/A.@+#9:;499:;#+0+-'(.<+&#/(+#)&+<#,%#-.*A,%/',.%#5,'1#99:;#/22/(/')&#*/<+#A?#.'1+(#-.*2/%,+&6

 !"!#$%&'$( )*+,-./".$0

123334 )56789:&8"&-.0%;9 &<.+=&-*/#!,*!>#*&*#*,"-$<*&=."

Contents Qty

12333? )5678@5&8"&-.0%&!++*A>#B 2

12333C )567D8 &@*E$0&+/!,*-&F3&/,+G 2

12333H )5679 )&9 &<.+= 2

I/".$0!#&."*A+

123344 )567JK)&JL&<.+=

12334? )5678@)&8"&<.+=
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Electrodes and accessories

RRDE Disk replaceable electrode assessment test

!?8/&#!%,"$,%8#*#+","*$%#*"B

 !"#$%&'()(*+"!,('-'./01//.0'2+'"$%&'34',$5#'()(*+"!,(

/(6("(%*('()(*+"!,(-'7&87&4)

4!9%+("'()(*+"!,('-'2):+$%9;'<$"(

=(5+'5!)9+$!%'-'>';?'@!+:55$9;'6(""$*A:%$,(8B'?'CDEF

G%$+$:)'H!)+:&('-'I'JKK';L

M$%:)'H!)+:&('-'1'>KK';L

N*:%'/:+('OL!)+P'-'BK';L85

/!+:+$!%'/:+('-'BKK'+!'FQKKK'"@;

N(%5$+$H$+A'-'BK
1R'
78L

>%,'@!+(%+$:)'-'I'JKK';L

Fitting for the front side: Fitting for the rear side:

FSKK01KT

>SRK01KT

>SKK01KT

BSRK01KT

BSKK01KT

RSKK01KR

KSKK0IKK

1RSKK01KR

1BSKK01KT

1BSRK01KT

4
9
""
(
%
+'
O7
P

KSJ KSR KST KSF KS> KSB K 1KSB 1KS>
2!+(%+$:)'OLP

M"!%+UN$,(U755(;V)$%&U?(+W!,

.$5#'2!+(%+$:)'/:%&'-'

M"!;'KSJL'+!'1KS>L

N*:%'N@((,'-'KSKBL85

/$%&'2!+(%+$:)'-'KSJL

BKK'"@;

>KK'"@;

TKK'"@;

XKK'"@;

BKKK'"@;

BRKK'"@;

>KKK'"@;

>RKK'"@;

FKKK'"@;

>SKK01KT

BSRK01KT

BSKK01KT

RSKK01KR

KSKK0IKK

1RSKK01KR

1BSKK01KT

4
9
""
(
%
+'
O7
P

KSJ KSR KST KSF KS> KSB K 1KSB 1KS>
2!+(%+$:)'OLP

/(:"UN$,(U755(;V)$%&U?(+W!,

.$5#'2!+(%+$:)'/:%&'-'

M"!;'KSJL'+!'1KS>L

N*:%'N@((,'-'KSKBL85

/$%&'2!+(%+$:)'-'KSJL

BKK'"@;

>KK'"@;

TKK'"@;

XKK'"@;

BKKK'"@;

BRKK'"@;

7YN'59@@!"+'//.0

Support Movie link
W++@5-88<<<S:)51Z:@:%S*!;859@@!"+1"",(SW+;)

Handling procedure for the DRE

=W('./01N=2'N+!@@("'$5'5*"(<(,'$%+!'+W('./012=/'2+'"$%&':55(;V)AS'G+'$5'95(,'6!"'+W(':,Z95+;(%+'!6'+W('W($&W+Q':6+("'+W('./01
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Features

 !"#$%&'(#)*+*!,-.!/,*&!0(&$-&+,#!1$,*2'$1$-&

 !3+##+-4!&+1$5!,6(2&!7!1+-!8using!9:;!1(#!<=#!*(#2&+(->

 !Uses /(2'!AAA!6,&&$'+$*!
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C>NET'5!)9+$!%Q';:A'"(59)+'$%'W$&W("',(H$:+$!%S
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Schematic diagram of hydrogen   

generation in the RHE head
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Reversible Hydrogen Electrode
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RE-1B Reference potential
*2

'''''7&4)'I'('l'7&'I'4)
1

'''''0
K
'l'B`R';L'H5'/_0'O>R',(&'4P

Features

  For applications in aqueous solutions

  Relatively long life time
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RE-1CP Reference potential
*2

'''''7&4)'I'('l'7&'I'4)
1

'''''0
K
'l'B`c';L'H5'/_0'O>R',(&'4P

7YN'59@@!"+'@"!,9*+';:%9:)

Manual download link
W++@5-88<<<S:)51Z:@:%S*!;859@@!"+1@"!,9*+1;:%9:)SW+;) W++@5-88<<<S:)51Z:@:%S*!;8,)8

Inspection data sheet link

For Aqueous solution

RE-1BP Reference potential
*2

'''''7&4)'I'('l'7&'I'4)
1

'''''0
K
'l'B`J';L'H5'/_0'O>R',(&'4P
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RE-2CP Reference potential
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!"#-'(
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Hg type

Features

  Internal solution can be replaced
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RE-61VT Reference potential
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!!!!6
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 = ''+!"7!89!:06!;&/!<41!=>

RE-61AP Reference potential
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Ag/Ag
+
 type

!"#"$%&'(%) *+,-./0#/%1 231-#/%1 4$+-#.%$5#+ 63.0%,+

783848 94:;N'(%1'<=3+%3,'.+>+.+1-+'+$+-#.%?+'@<&A<&
B
C D66E

FG
custom

FH
IJ!:GK'IJ!:HK'J!:LK'M3$N'+$+-#.%$5,/,K'99*4K'4O!P

78H849 94:;IN'(%1'<=3+%3,'.+>+.+1-+'+$+-#.%?+'@<&A<&
B
C D66E

FG
custom

FH
I4!P

78H850 94:;JN'(%1'<=3+%3,'.+>+.+1-+'+$+-#.%?+'@<&A<&
B
C !+."Q/-, custom

FH
R%.'R$%S'-+$$s'@T!K'4O!PK'I4!:HRC

U0#/%1"$'/#+Q,'@,%$?',+0"."#+$5C

78G87V 94:6J'6.+,+.W"#/W+'W/"$'>%.'.+>+.+1-+'+$+-#.%?+ R%.'0.+,+.W"#/%1'%>'U*'X)7'QQ'.+>+.+1-+'+$+-#.%?+,

78G7Y; 94:;N'Z+ 

'

%1'-"0'S/#['<&'S/.+ R%.'.+0$"-+Q+1# or customized  ! "#$%& '(

)*+),- ./012N(3  

(

%4("56(78#9(:;(78$ <%$($ 6!5" = 4# or customized( ! "#$%& '

)*+*1> 25=6! (9%!& $(&85(>==(?+6"'@ <%$(&%AB! (CA4"#8%4D(=54AE5"#A$84;(%E( ! "#$%& '

 !"#N  !"#$N  !"#%N
&'

FGH no electrolyte provided, has to made by user, e.g. (ACN (a" #%48#$8! ) with 

(((((3I:J (# #$5BA#K!5==%48A=(6 $"9!%$5# ), see note below

F+H(LJJMN(L%4(J $= 5B8!8#K(J%$%A'(M!5''

*OP(+-QR<

(

Technical note

:S2('A66%$#(6$%&A"#(=54A5!

Manual download link
9##6'NOO777H5!'0C5654H"%=O'A66%$#06$%&A"#0=54A5!H9#=!

Features

  For applications in organic solvents 
  Internal solution can be replaced

F*H(J%!K= #9K!(6 4# 4 

For Non Aqueous solution

:S2(instruction for electrolyte preparation

Manual download link
9##6'NOO777H5!'0C5654H"%=O2035.html#defaultTab15
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 !"#"$%&'(#)*+",&")*-!.#))*/0-*+"&*!*&*1'*"*-*'2&,+*" 3)" -*!2" 31"+3&*'2"',12#'2"
432("#3&5" 2(*"),-%23,1"31)3+*"43--"*6#$,&#2*"#1+"+&7"%$"8&#+%#--79"  1",&+*&" 2,"
/#312#31"2(*"$*&!,&/#1'*"#1+"-3!*"23/*",!"#"&*!*&*1'*"*-*'2&,+*5"32" 3)"&*',/.
/*1+*+"2,")2,&*"2(*"*-*'2&,+*"31"#")*#-*+"$&*)*&6#236*"0,22-*"432("#"),-%23,1"
)3/3-#&"2,"2(*"&*!*&*1'*"*-*'2&,+*"312*&1#-"*-*'2&,-72*9

:,&"*;#/$-*<"
=">"?#@-"!,&"2(*"$&*)*&6#23,1",!"2(*"AB.CD"A*!*&*1'*"*-*'2&,+*9

ECFCEG

Sample Holder & Accessories

H"//

ECFCIH

J"//

ECFCII

 !"!##!$%&#'(')!*+,$')-!.&/!0'!1-'$!2+)!3456N!-')%'-!)'2')'/.'!' -*'2&,+*)

 !7!##!$%&#'(')!.&/!0'!1-'$!%/!89:5;!<+,(&##'()=!.',,!

 !D,2("'#1"0*"%)*+"#)"#")#-2"0&3+8*5"31"4(3'("#"&*!*&*1'*"*-*'2&,+*"3)"31)2#--*+""

"""31",&+*&"2,"$&*6*12"',12#/31#23,19

K(*)*"$&,+%'2)"#--,4"2,"$*&!,&/"*-*'2&,'(*/3'#-"/*#)%&*/*12"432(",1-7"FEE
LM")#/$-*"6,-%/*9"N1" OOPQ"23$"3)"#22#'(*+"2,"2(*"*1+",!"#"8-#))"2%0*5"),"3,1)
'#1"2&#1)/32"!&**-79"K(*")#/$-*"(,-+*&)"#&*"/%-23.$%&$,)*"#''*)),&3*)9

@#2#-,8"?,9 R*)'&3$23,1

ECCSHS N8TN8@-" 1U"!,&"&*!*&*1'*"*-*'2&,+*"$&*$#&#23,1"VF9E"/MW

8>'.%?.&(%+/

81)2&.'!)'-%-(&/.' @A;!BC-DC;EAF!G#

93)',)327

:-#)("$,312 GF"X@
ECCSHS

A*!*&*1'*"*-*'2&,+*)"'#1"0*"*#)3-7"$&*$#&*+"07"',#2318"N8TN8@-" 31U",1"
#"/*2#-"VN85"O25"N%5"*2'9W")%&!#'*9"K(*",1-7")'D1%)'#'/(!%-"2,"+*$,)32"2(*
N8TN8@-"31U"#1+"4#32"!,&"32"2,"+&79"K(*"&*!*&*1'*"*-*'2&,+*"$&*$#&*+"07
N8TN8@-"%/H!%-!D1%('!1-'21,!2+)!IJN"*-*'2&,+*"/*#)%&*/*12)9Tr

@#2#-,8"?,9 R*)'&3$23,1

ECFIJH 3'>&%)!H%(!2+)!8&#>,'!*+,$')K

ECFIJH

Q OOP"V ,1"O*&/*#03-327"O,&,%)"P-#))W" 3)"#"$,&,%)"8-#))"432("SE.FEE"Y"

+3#/*2*&",!"$,&*)9"@(*/3'#--7")2#0-*5",$*&#23,1#-"#)"(38("#)"GEE"X@9""

 2"'#1"0*"'%2"432("#")(#&$"U13!*9

4%3(05%67

Z*--,43)("+3)',-,&#23,1" 31+3'#2*)"',12#/31#23,19"K(3)" 3)"'#%)*+"07" 2(*"

#0),&$23,1",!",&8#13')"312,"2(*"$,&*)"!&,/"#3&9

Q"@,12*12)<"[*#2")(&31U"K*L,1"2%03185"ME@"//
""""""""""""""""""" OOP"A,+5"+3#"=9F";"S9E"//5"CE"$')

M<"HG"// M<"HG"//

Preservative vial

Ag/AgCl Ink for Reference electrode

@#2#-,8"?,9 R*)'&3$23,1

ECFCIH 8&#>,'!*+,$')!$%&!"A@!##!N;!>.-O

ECF=EH 8&#>,'!*+,$')!$%&!"A@!##"VFF"$')W

ECFCII 8&#>,'!*+,$')!$%&!7A@!##!N;!>.-O

ECF=EI 8&#>,'!*+,$')!$%&!7A@!##"VFF"$')W

@#2#-,8"?,9 R*)'&3$23,1

ECFCEG 345P9!P)'-')<&(%<'!<%&,!2+)!)'2')'/.'!','.()+$'

@,12*12) \27

ECCJGI K'L+/!.&>!2+)!345P9 C

...... 8.)'Q!<%&,!M@!#R C

 !"#$#%#&'#!#(#')%*+#!,-!-*(+!-#./%/)#(0

1

23!453!6/7-!89515!+#:!;
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General Working Electrodes for Voltammetry

3 Working Electrodes

CPO Carbon Pasete Oil

B+*>-4$O+,87$2/;$ DBO2E$ /,$ ?*7?+*7.$>@$I/P/45$L4/A-*I3,/Q7.$5*+?:/87$

?-J.7*$+4.$?+*+   ! "#$% &'( "#$ #) *++$#(, -" .*/0"! 1*)-( 2$(3-/",( -" 

3/(*-(4

56 )#7+$( (!897( ($(3-/",()

:6 3'(7#3*$$9 7",#  (, ($(3-/",()

.*-*$"; <"% =()3/#+-#"!

>>5>5> .1? .*/0"! +*)-( "#$ 0*)( @5 ;6

  56 A#B *!, '"7";(!#8( -'( 3"7+"C!, -" 0( *!*$98(, #! -'( .1? 

  :6 D#$$ 7#B-C/( -#;'-$9 #!-" -'( ($(3-/",(E) '"$( F#-' * )7*$$ )+*-C$*

  G6 H(7"I( -'( (B3()) .1? *!, +"$#)' -'( )C/J*3( "J -'( ($(3-/",(

       F#-' 3#/3C$*/ 7"I(7(!-) "! * 3$(*! +*+(/
>>5>5>

?K/#!;L
5

M- 3*! !"- 0( C)(, #! "/;*!#3 )"$I(!-)% N((+ -'( 3"!-*#!(/ 3$")(, -" *I"#, 

3"!-*7#!*-#"!%

Classification and Application

 !"#$"%$&!'()*&

+,#-&!'()*
 ."//&!'()*

012%,&!'()*

3"45)&!'()*

The most common electrode. It could be used 
in SVC-2, SVC-3 and VC-4 voltammetry cells*

2

PEEK body of 110 mm length
OD: 3 mm, for measurement of small 
volume samples
High CV scan speeds and determination of the 
di  usion coe!  cients
Used for bulk electrolysis and as a counter 
electrode

How to prepare carbon paste electrodes:

O
P

:
O
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Full Listing of Working Electrodes 

@47!,.15)$&)/)2!%,$)7&"%)&"A"1/"</)&,#&%)B4)7!   

L5% 1$*)-#3 D"/7(, .*/0"! 2$(3-/",( @1D.26 #) +/",C3(, #! * 3"$$*0"/*-#"! "J AM&QRSMQTM 12<.MU .?%V U&= 

     *!, <*-#"!*$ M!)-#-C-( "J W,I*!3(, M!,C)-/#*$ Q3#(!3( *!, &(3'!"$";9 @WMQ&6%

L:% >>5>5> .1? .*/0"! +*)-( "#$ 0*)( @5 ;6 #) )"$, )(+*/*-($9 @+% 556%  

@"!"/,-&C,= D)72%1(!1,# E7,/"!1,# !"#$% $&'%()

'--+)4XXFFF%*$)KY*+*!%3"7X,$X

Inspection data sheet link

ININININNINININIINNIININNNNINNSPSPSPSPSPSPSPSPSPSPSPSPSSPSPSPSPPPPPPECECECECECECECCECECEECECECECECECECECECECTETETETETETETETETETETETETETETET DDDDDDDDDDDDDDDDDDDD

  !!" #$%&'()*+,%)-.+.$./&012. #334 5 +*.67 8"9!"+**

 :!;:< #$%&'()*+,%)-.+.$./&012.=+$.%2+>'0.+"?+** @ 5 +*.67 8"9!"+**

  !!": A1$2+,%)-.+.$./&012. #334 :  +*.67 8"9!"+**

  !?:B AC3+A$%66D+/%0E1(+.$./&012. #334 FGH+: +** IGH+"+**

 :8B:" AC3&+A$%66D+/%0E1(+.$./&012. #334 FGH+: +** IGH+"+**

 :!B?? JAC3+A$%66D+/%0E1(+.$./&012. #334 FGH+;+** IGH+8+**

 :8B:? AC3&+A$%66D+/%0E1(+.$./&012. #334 FGH+;+** IGH+8+**

  ! :! AC3+A$%66D+/%0E1(+.$./&012. #334 FGH+;+** IGH+8+**

 :!!<B AC3+A$%66D+/%0E1(+.$./&012. #334 FGH+;+** IGH+:K;+**

 13914 AC3+A$%66D+/%0E1(+.$./&012. #334 FGH+;+** IGH+:+**

 :!!<5 LAC3+A$%66D+/%0E1(+.$./&012. #334 FGH+8+** IGH+:K;+**

 13915 LAC3+A$%66D+/%0E1(+.$./&012. #334 FGH+8+** IGH+:+**

  !?:5 MN3+A1$2+.$./&012. #334 FGH+: +** IGH+"+**

 :!B?; JMN3+A1$2+.$./&012. #334 FGH+;+** IGH+8+**

  !?!: MN3+A1$2+.$./&012. #334 FGH+;+** IGH+8+**

  ! :? MN3+A1$2+.$./&012. #334 FGH+;+** IGH+:K;+**

  !8:? LMN3+A1$2+.$./&012. #334 FGH+8+** IGH+:K;+**

  ! : OMN3+O'/01+A1$2+.$./&012. Glass FGH+?+** IGH+:  +P*

  !  ? OMN3+O'/01+A1$2+.$./&012. Glass FGH+?+** IGH+!"+P*

  !  ; OMN3+O'/01+A1$2+.$./&012. Glass FGH+?+** IGH+: +P*

  !?! #Q3+#$%&'()*+.$./&012. #334 FGH+: +** IGH+"+**

 :!B?" J#Q3+#$%&'()*+.$./&012. #334 FGH+;+** IGH+8+**

  !?!! #Q3+#$%&'()*+.$./&012. #334 FGH+;+** IGH+8+**

  ! :8 #Q3+#$%&'()*+.$./&012. #334 FGH+;+** IGH+:K;+**

  !8:8 L#Q3+#$%&'()*+.$./&012. #334 FGH+8+** IGH+:K;+**

  !  < O#Q3+O'/01+#$%&'()*+.$./&012. Glass FGH+?+** IGH+:  +P*

  !  8 O#Q3+O'/01+#$%&'()*+.$./&012. Glass FGH+?+** IGH+!"+P*

  !  " O#Q3+O'/01+#$%&'()*+.$./&012. Glass FGH+?+** IGH+: +P*

  !?:; MA3+L'$R.0+.$./&012. #334 FGH+: +** IGH+"+**

  !?:< MA3+L'$R.0+.$./&012. #334 FGH+;+** IGH+8+**

  ! :: MA3+L'$R.0+.$./&012. #334 FGH+;+** IGH+:K;+**

  !8:" LMA3+L'$R.0+.$./&012. #334 FGH+8+** IGH+:K;+**

  ! :; SI3+S'/T.$+.$./&012. #334 FGH+;+** IGH+:K"+**

  !!B8 OSI3+O'/01+S'/T.$+.$./&012. Glass FGH+?+** IGH+:  +P*

  !!"! #AU3+#D01$D&'/+,0%V7'&.+.$./&012.+WU%6%$+#$%(.X #334 FGH+;+** IGH+8+**

  !!"8 #A33+#D01$D&'/+,0%V7'&.+.$./&012.+W32,.+#$%(.X #334 FGH+;+** IGH+8+**

  !? 5 #YC3+8+C%0E1(+.$./&012.+Z
:

#334 FGH+;+** IGH+8+**

  !? < #YC3+:+C%0E1(+.$./&012.+Z
:

#334 FGH+;+** IGH+:+**

 ::5"? L#YC3+:+C%0E1(+.$./&012.+Z
:

#334 FGH+8+** IGH+:+**

  ! :< #G3+#%$$%2')*+.$./&012. #334 FGH+;+** IGH+:K;+**

  !8:< L#G3+#%$$%2')*+.$./&012. #334 FGH+8+** IGH+:K;+**

 :!"5" Y33+I01(+.$./&012. #334 FGH+;+** IGH+8+**

  ! :5 Y33+I01(+.$./&012. #334 FGH+;+** IGH+:K"+**

 :!"5? CN3+C1VV.0+.$./&012. #334 FGH+;+** IGH+8+**

  ! :B CN3+C1VV.0+.$./&012. #334 FGH+;+** IGH+:K;+**

  !!: C#3+C%0E1(+V%6&.+.$./&012.+Z
!

#334 FGH+;+** IGH+8+**

  !!!8 LC#3+C%0E1(+V%6&.+.$./&012.+Z
!

#334 FGH+8+** IGH+:K;+**

MJL+6)VV10&+V012)/&+*%()%$

Manual download link
Manual download link7&&V6H[[>>>K%$6@\%V%(K/1*[6)VV10&@V012)/&@*%()%$K7&*$
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Lithography / Glass substrate Electrodes

Ring-Disk electrode

&'#) /#!;K,#)Z -9+( ($(3-/",()V ,(I($"+(, 09 <&&KW&V */( +/#!-(, ($(3-/",()% R)(/) 3*! 3'"")( .*/0"!V ["$, *!, 1$*-#!C7

*) F"/Z#!; ($(3-/",()% MJ C)(, J"/ /*,#*$ *(+ 3($$)V * 3"7+$(-( /(,C3-#"!X"B#,*-#"! "! -'( 3(!-(/ ,#)Z 3*! 0( *3'#(I(, *- 7#3/"

*(+ /*-( 0(3*C)( "J #-) ;"", 3"C$"7(-/#3 ($(3-/"$9)#) (,3#(!39% &'#) *$)" (!*0$() -'( *!*$9)#) "J )C0)(\C(!- /(*3-#"!) *) F($$

*) )#7C$-*!("C) #,(!-#J#3*-#"! *!, \C*!-#J#3*-#"! "J )*7+$()% DC/-'(/7"/(V C)#!; #77"0#$#8(, ?)7#C7 [($ X T"/)( H*,#)'

1(/"B#,*)( @TH16V -'#) ($(3-/",( 3*! 7(*)C/( '9,/";(! +(/"B#,( *- 8(/" I"$- @,(I($"+(, 09 1/"J% W,*7 T($$(/V &(B*) R!#I%6% 

&'C) -'#) 1/#!-(, ($(3-/",( #) C)(, #! DMW @D$"F M!Y(3-#"! W!*$9)#)6 )9)-(7 F#-' 3"70#!*-#"!) "J I*/#"C) (!897()% 

.*-*$"; <"% =()3/#+-#"! ]-9

>>:>^5 ["$, /#!; ,#)Z ($(3-/",( G

>>:>^: 1$*-#!C7 /#!; ,#)Z ($(3-/",( G

>>:>^G .*/0"! /#!; ,#)Z ($(3-/",( G

Conductivity electrode

1$*-#!C7 -(/7#!*$) */( ,(+")#-(, "! * JC)(, \C*/-8 )C0)-/*-(

*) 3C//(!- )C++$9#!; ($(3-/",() *!, +"-(!-#*$ -%.#/#)3( +/"0#!;

($(3-/",()% &'( ,#)-*!3( 0(-F((! ($(3-/",() J"/ +"-(!-#*$

7(*)C/(7(!-) 3*! 0( 3'")(! J/"7 P> _7 -" :O> _7 09 3'*!;#!;

-'( 3"!!(3-#"! -(/7#!*$)%

3"!!(3-"/ )'((-
>55G5`

>55Oa^

1"#!- S . = 2 D [

S P> 5P> 5> ^> :O>

. P> a> :> G> :>>

= 5P> a> 5:> O> 5>>

2 5> :> 5:> `> :G>

D ^> G> O> `> 5`>

[ :O> :>> 5>> :G> 5`>

R!#-)44 _7

L&'( 3"!!(3-"/) $#)-(, 0($"F */( 3"!I(!#(!- J"/ 3"!!(3-#"!  

"J -'( ($(3-/",( F#-' -'( 3"!!(3-"/ )'((-%

0010255^Ga ."!!(3-"/ J"/ +/#!-(, ($(3-/",()

0010255^P> M. 3$#+ J"/ +/#!-(, ($(3-/",() @P +3)6

Q#8(4 5:%O B :: B >%O 77

>>:>^5

IntervalsSchematic

5:

:%O

W

[

D

2

=

.

S

T

*

*b

1$*-#!C7

5>

*K*b

W

=

.

S

[

D

2

T

5>> _7

5>> _7

5> _7

:> _7 
G> _7

5>> _7
O> _7

R!#-)4 77

U#!( F#,-'4 

W c T4 5 77

SV2V.VDV=V[4 5> _7

.
C
//

(
!
-K

3
*
//

9
#!

;
 (

$(
3
-/

"
,
(
)

1
%=

% 7
(
*
)
C
/(

7
(
!
-

.*-*$"; <"% =()3/#+-#"! !"#$% $&'%()

>55G5` ."!,C3-#I#-9 ($(3-/",( d#-' 3"!!(3-"/ )'((-L

>55Oa^ ."!,C3-#I#-9 ($(3-/",( @G +3)6 d#-'"C- 3"!!(3-"/ )'((-

Lithography / Glass substrate Electrodes
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IDA electrodes

M!-(/,#;#-*-(, W//*9 ($(3-/",() @M=W6 */( ($(3-/",() ,(I($"+(, J"/ ($(3-/"3'(7#3*$ 7(*)C/(7(!-) -" 0( +(/J"/7(, F#-' *

I(/9 )7*$$ \C*!-#-9 "J * )*7+$(% M=W ($(3-/",() 3*! 0( C)(, J"/ -'( ,(-(3-#"! *!, /(*3-#"! *!*$9)#) "J 3"7+"C!,)% &'( M=W

($(3-/",( #-)($J #) * 7#3/"($(3-/",( +*--(/! J*0/#3*-(, 09 C)#!; $#-'";/*+'9 -(3'!"$";9% &'( ($(3-/",( *//*9 3"!)#)-) "J `O +*#/)V

(*3' "!( "J -'()( +*#/) F"/Z *) "B#,*-#"! *!, /(,C3-#"! ($(3-/",()%   %

34565708209:

3456;'08209: M=WKM&<08209:

3456570=09:

3456;'0=09:

3456570>09:

3456;'0>09:

d"/Z#!; ($(3-/",( e5

H(J(/(!3( ($(3-/",(

."C!-(/ ($(3-/",(

1*))#I*-#"! 7(70/*!(

d"/Z#!; ($(3-/",( e:

5:

:>

:

]C*/-8 +$*-(V - f >%O 77

R!#-)4 77

.*-*$"; <"% =()3/#+-#"! ]-9
!"#$% $&'%()

d#,-' @_76 M!-(/I*$ @_76 U(!;-' @776 +*#/) D#$7 -'#3Z!())

>5:5:O M=W ($(3-/",( @WC6 5> _7 5 5> O : `O a> !7L

>5:5:` M=W ($(3-/",( @1-6 5> _7 5 5> O : `O a> !7L

>5:5:^ M=W ($(3-/",( @M&?6 5> _7 5 5> O : `O 5>> g :> !7

>5:5:a M=W ($(3-/",( @WC6 G _7 5 G G : `O a> !7L

>5:5G> M=W ($(3-/",( @1-6 G _7 5 G G : `O a> !7L

>5::Oh M=W ($(3-/",( @WC6 : _7 5 : : : `O a> !7L

>5::O^ M=W ($(3-/",( @1-6 : _7 5 : : : `O a> !7L

>55>`` .*0$( Z#- J"/ M=W ($(3-/",( 5

>55P`P W;XW;.$ M!Z J"/ /(J(/(!3( ($(3-/",( @:%> 7U6 5

HIGH SENSITIVITY

HIGH SENSITIVITY

EXTRA SENSITIVITY

EXTRA SENSITIVITY

Features

"#$%&'#()*(%+%,)#-.#/)0(12)/)*+(

"#34)5+265')/%504#/)0(12)/)*+(#%*#0#(/044#710*+%+8#

###69#0#(0/:4)

"#;/044#%*+)&20+%6*#(%<)

"#$%&'=(:))>#2)(:6*()

Applications

"#34)5+265')/%504#/)0(12)/)*+(

"#-6*>15+%,%+8#/)0(12)/)*+(

"#?%6()*(62(#@#5')/%504#()*(62(

"#-')/%50448#/6>%A)>#)4)5+26>)(

"#-')/%504#2)05+%6*#:265)((#56*+264

L D"/ WC *!, 1-V -'( -'#3Z!()) "J -'( &#-*!#C7 *,'()#I( $*9(/ #) *0"C- 5> !7V /()C$-#!; #! * -"-*$ -'#3Z!()) "J 5>> !7%

WUQ )C++"/- +/",C3- 7*!C*$

Manual download link
'--+)4XXFFF%*$)KY*+*!%3"7X)C++"/-K+/",C3-K7*!C*$%'-7$

B%+'6&20:'8#@#C40((#(1D(+20+)#34)5+26>)(
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Lithography / Glass substrate Electrodes

3456570>09:0+?(0;@

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

 !"#.&/0&()&*+,&$-

 !"#$%&1&()&*+,&$-

 !"#"2&/0&()&*+,&$-

 !"# $3&/0&()&*+,&$- !"#$%&/0&()&*+,&$-

 !"#"2&'&()&*+,&$-

HIGH SENSITIVITY EXTRA SENSITIVITY

IDA electrode w/o passivation membrane

$%&'&( )*( +( )4%5,,( 6,'( %5&(7897298%:,-( ,.( %5&(;:4947%')/( /,<=%8<%

2>,<()48=2?:<@&%54(78>87:%8<74(AB&;4%47%:<@( %54(72??4<%(;2?:<@
%54&8>>9:78%:,<(,6&8<(89%4?<8%:<@(>,%4<%:89&C".D( %,( %54(  !"(4947%?,;4E

F,*40&'1( .,'( +-(  !"(&2&7%?,;&( *:%%(+(3+**)0+%:,-( )4)A?8<4G&%54
/+3+/)%+-/&( ,.( %%&( )4)A?8<&( )*( )48=2?4;&8=&*4991( )8H:<@&:%&:)#

>,==:A94(%,(,A%8:<(%54(4I87%(J8924E(K,?(%5:=(>2?>,=4G& !"(&2&7%?,;&*

*:%5,2%( + ( 3+**)0+%:,-( )4)A?8<&( *4?4( +,,&,( %,( %%&(>?,;27%&9:<4#2>E

.8%89,@&L,E !4=7?:>%:,< M%B
N>47:O78%:,<=

P:;%5&CQ)D  <%4?J89&CQ)D R4<@%5&C))D 3+)'* K:9)&%5:7H<4==

456678  !"&4947%?,;4&C"2D&/0&Q)&*:%5,2%&>8==:J8%:,<&)4)A?8<4 5 54 7 1ES 97 T0&<)U

456696  !"&4947%?,;4&C$%D&/0&Q)&*:%5,2%&>8==:J8%:,<&)4)A?8<4 5 54 7 1ES 97 T0&<)U

456697  !"&4947%?,;4&C $3D&/0&Q)&*:%5,2%&>8==:J8%:,<&)4)A?8<4 5 54 7 1ES 97 /00&V&10

(

<)

456694  !"&4947%?,;4&C"2D&'&Q)&*:%5,2%&>8==:J8%:,<&)4)A?8<4 5 ' '

1E

S

97

T0&<)U

0/11W'  !"&4947%?,;4&C$%D&'&Q)&*:%5,2%&>8==:J8%:,<&)4)A?8<4 5 ' '

1E

S

97

T0&<)U

456695  !"&4947%?,;4&C"2D&1&Q)&*:%5,2%&>8==:J8%:,<&)4)A?8<4 5 6 6 1ES 97 T0&<)U

45669:  !"&4947%?,;4&C$%D&1&Q)&*:%5,2%&>8==:J8%:,<&)4)A?8<4 5 6 6 1ES 97 T0&<)U

Cable kit for IDA electrode

.8%89,@&L,E !4=7?:>%:,<

455499 .8A94&H:%&6,?& !"&4947%?,;4

.,<%4<%= M%B

4568;4 X947%?,;4&K:I4?&C$4Y,<&>98%4D 5

-:<:&J:74 5

.,<<47%:<@&78A94 5

Z54&78A94&H:%&:=&%54&),=%&=2:%8A94&7,<<47%,?&6,?& !"&4947%?,;4=E

<&(/+'&.=2(*54<(B,2(+'&(:<=4?%:<@(,?(?4),J:<@(%54( !"(4947%?,;4G&

:%&7,<=:=%=&,6&[28?%\&@98==&8<;&:%&78<&A?48H&48=:9>E

1) Put the IDA electrode into the connector

2) Inser ! "#! #$%&!'xer into the connector

 !"&4947%?,;4

X947%?,;4

?)@&'

):<:&J:74

A+B2&

455499

Schematics

1EW

1E]

1ES

C,?H:<@&4947%?,;4&/
C"<,;4D

C,?H:<@&4947%?,;4&1
C.8%5,;4D

^<:%=_&))

HIGH SENSITIVITY EXTRA SENSITIVITY

U&K,?("2&8<;&$%G&%54&%5:7H<4==&,6&%54&Z:%8<:2)&8;54=:J4&98B4?&:=&8A,2%&/0&<)G&?4=29%:<@&:<&8&%,%89&%5:7H<4==&,6&/00&<)E

"DE( !"(/+B2&&H)%&),0)&

Support Movie link
%%%3=_++***E+2*#F+3+-E7,)+59G5E%%)2



59
 !"#$"%&'( %)*%+,"%("-"$+%.(/')*#+.'(%#+%012%-"3$.+"

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%---4#!$56#7#(4&'*

W
o

rk
in

g
 E

le
c

tr
o

d
e

s
R
e

fe
re

n
c

e
 E

le
c

tr
o

d
e

s
C

o
u

n
te

r 
E
le

c
tr

o
d

e
s

V
o

lt
a

m
m

e
tr

y
 C

e
ll
s

F
lo

w
 C

e
ll
s

O
th

e
rs

S
p

e
c

tr
o

e
le

c
tr

o
c

h
e

m
is

tr
y

In
st

ru
m

e
n

ta
ti
o

n
W

o
rk

in
g

 E
le

c
tr

o
d

e
s

Counter Electrodes

Counter Electrodes

?H='( ,)..&'&-I( *%+3&*( H.( I%&( /H=-I&'( &2&/I'H,&*( +'&( +0+)2+B2&J( E&2&/I( I%&( /H=-I&'( &2&/I'H,&*( *=)I+B2&( .H'( I%&( &@3&')K&-I+2(

/H-,)I)H-*J(A=*IHK#K+,&(/H=-I&'(&2&/I'H,&()*(+2*H(+0+)2+B2&J

A+I+2HL(MHJ !&*/')3I)H- N='3H*&

446666 N2+I)-=K(/H=-I&'(&2&/I'H,&(7J;(/K EOA#61(OA#:1(N2+I&(P+I&')+2(Q0+2=+I)-L(/&22

4466RR N2+I)-=K(/H=-I&'(&2&/I'H,&(7(/K EOA#R

456895 N2+I)-=K(/H=-I&'(&2&/I'H,&(6R(/K SS!Q1(<=2T(&2&/I'H2>*)*1(EOA#R

456896 UH2,(/H=-I&'(&2&/I'H,&(6R(/K SS!Q1(<=2T(&2&/I'H2>*)*1(EOA#R

45689R M)/T&2(/H=-I&'(&2&/I'H,&(6R(/K SS!Q1(<=2T(&2&/I'H2>*)*1(EOA#R

45658G AH=-I&'(&2&/I'H,&(.H'(?2HV(/&22 EI+)-2&**(*I&&2(3)3&1(.H'(?2HV(/&22(WDA1(QXAP1(EQA#R?Y

4 Counter Electrodes

446666

4466RR

456895 456896 45689R

45658G

R
4

(K
K

:(KK

5
7

(K
K

7
4

(K
K

7
;

(K
K

8,"%)'!"%'/%9':(+")%"!"&+)';"

Technical note

?H'( +( *>*I&K(=*)-L(+ ( I%'&&#&2&/I'H,&( 3HI&-I)H*I+I1( /=''&-I()*(K&+*='&,( V%)2&(+( '&Z=&*I&,(3HI&-I)+2( )*( +,F=*I&,(B&IV&&-

VH'T)-L(&2&/I'H,&(+-,('&.&'&-/&(&2&/I'H,&J($%&(/=''&-I(. 2HV(I%'H=L%(+-(&2&/I')/+2(/)'/=)I('&Z=)'&*(+-(&2&/I'H-(I'+-*.&'(3'H/&**

B&IV&&-( VH'T)-L( &2&/I'H,&( +-,( /H=-I&'( &2&/I'H,&J($%&( K+)-( .=-/I)H-( H.( I%&( /H=-I&'( &2&/I'H,&( )*( IH( 3'H0),&(+(2H/+I)H-

.H'(I%&(*&/H-,(&2&/I'H-(I'+-*.&'('&+/I)H-J($%&(*='.+/&(+'&+()*(+-()K3H'I+-I(3+'+K&I&'(H.(+(/H=-I&'(&2&/I'H,&J(  I(*%H=2,(B&

2+'L&(&-H=L%(IH(*=33H'I( I%&(/=''&-I(L&-&'+I&,(.H'( I%&(VH'T)-L(&2&/I'H,&J(?H'(&@+K32&1( I%&(*='.+/&(+'&+(H.(+(N2+I)-=K

&2&/I'H,&(H.(7( /K( )-(2&-LI%( )*( *=..)/)&-I( .H'( =*)-L( )I(.H'(*I&+,>#*I+I&(/>/2)/(0H2I+KK&I'>(&@3&')K&-I*J([HV&0&'1(.H'(3&'#

.H'K)-L(%)L%( /=''&-I(K&+*='&K&-I*( *=/%(+*(B=2T( &2&/I'H2>*)*1( + ( /H=-I&'( &2&/I'H,&(V)I%( +( 2+'L&'( +'&+( )*( '&Z=)'&,1(*=/%(+*

A+I+2HL( MHJ456895( V)I%( +( 2&-LI%(H.(N2+I)-=K(H.(6R( /KJ($%)*( &2&/I'H,&(/+-(+2*H(B&( =*&,( .H'(&@3&')K&-I*(V)I%(+('HI+I)-L(')-L

,)*T(*&I=3J

$%&(/&22(*%+3&()*()K3H'I+-I(+*(V&22J(?H'(&2&/I'H2>*)*1(I%&(/H=-I&'(&2&/I'H,&()*(32+/&,()-(+(*&3+'+I&(/%+KB&'()*H2+I&,(.'HK

I%&(VH'T)-L(&2&/I'H,&(IH(+0H),(/H-I+K)-+I)H-(H.(I%&(3'H,=/I(V)I%('&+/I)H-(3'H,=/I*(L&-&'+I&,(+I(I%&(/H=-I&'(&2&/I'H,&J(?H'

&2&/I'H/%&K)/+2(K&+*='&K&-I*((2)T&( />/2)/( 0H2I+KK&I'>1( I%&(&..&/I*( H.( /H-I+K)-+I)H-(/+-( B&()L-H'&,(B&/+=*&( H.( I%&(*%H'I

K&+*='&K&-I( I)K&*J($%&'&.H'&1(I%&(/H=-I&'(&2&/I'H,&(=*=+22>()*(-HI()*H2+I&,J( -(*HK&(/+*&*1(I%&(*&3+'+I)H-(H.(I%&(/H=-I&'

&2&/I'H,&()-(+(/%+KB&'()-/'&+*&*(I%&('&*)*I+-/&(B&IV&&-(/H=-I&'(&2&/I'H,&(+-,('&.&'&-/&(&2&/I'H,&1(,=&(IH(I%&(*)-I&'&,

L2+**( .')IJ([HV&0&'1( )-( I%&(/+*&(H.(B=2T(&2&/I'H2>*)*1(B&/+=*&(H.( 2H-L(K&+*='&K&-I( I)K&*1( I%&(+L)I+I)H-(+-,(I%&(*&3+'+I)H-

H.( I%&(VH'T)-L(&2&/I'H,&(+-,(/H=-I&'(&2&/I'H,&(=*)-L(+( /%+KB&'( )*( '&/HKK&-,&,1( IH(3'&0&-I( I%&( I'+-*.&'(H.(*=B*I+-/&*

B&IV&&-(I%&(IVH(&2&/I'H,&*J(
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5
SVC-2 Voltammetry cell

A+I+2HL(MHJ !&*/')3I)H-

45699G EOA#6(OH2I+KK&I'>(/&22

AH-I&-I* XI>

W445479Y E+K32&(0)+2(W64(KDY ;

446666 N2+I)-=K(/H=-I&'(&2&/I'H,&(7J;(/K 5

4569;4 $4Y,<&78>&6,?&N`.#1 5

W4547R;Y N='L&(I=B&(WQ$?QY1(R4(/K 5
CH'T)-L( &2&/I'H,&*( +-,( '&6&'&-/&( &2&/I'H,&*(
+'&(*H2,(*&3+'+I&2>J(Q+/%(/HK3H-&-I(/+-(B&(
3='/%+*&,(*&3+'+I&2>J(  6&>2?758=4;(*&3+'+I&2>1(
I%&(64(KD(*+K32&( 0)+2*(+'&(*%)33&,()-(+(Z=+-I)I>
,6( 54(3)&/&*J

Multi purpose cell - 4 operation modes

a464?4<74&

&2&/I'H,&CH'T)-L(

&2&/I'H,&

AH=-I&'(

&2&/I'H,&

N='L&(I=B&

45699G

$4Y,<&78>&

6,?&N`.#1

",+3IH'

Voltammetry Cells

Standard

",+3IH'

CH'T)-L(&2&/I'H,&

(W=3(IH(\!](9(KKY
a464?4</&(

&2&/I'H,&

AH=-I&'(&2&/I'H,&

E+K32&(%H2,&'(,)+(8(KK

N=I( I%&($&62H-(/+3(+,+3IH'( ) -

IH(I%&($&62H-(/+3J($%&(/+3(+,+3IH'

)*( 6)@&,(V)I%(+(*)2)/H-(\#')-L(IH

VH'T()-(H@>L&-#6'&&(/H-,)I)H-*J((

 6(>H=(,H(-HI(-&&,(I%&(H@>L&-#

6?44(/H-,)I)H-1( I%&(*)2)/H-(\#')-L

/+-(B&(I+T&-(H=I(6'HK(I%&($&YH-

/+3J

S&KH0&(I%&($4Y,<(/+3(+,+3IH'

6?,)(I%&($4Y,<(/+31(+-,('&32+/&

)I(V)I%(+(8J4(KK(E+K32&(%H2,&'

WH3I)H-+2()I&KYJ

N2+/&( I%&(VH'T)-L(&2&/I'H,&(+-,

/H=-I&' ( & 2&/I 'H,&( )- IH( I%&

E+K32&(%H2,&'J

a464?4</&(

&2&/I'H,&
CH'T)-L(&2&/I'H,&

(W=3(IH(\!](9(KKY

$%)*(/H-OL='+I)H-(,H&*(-HI(3'H0),&

H@>L&-&6'&&(/H-,)I)H-*J

Small sample

P)/'H(VH'T)-L(

&2&/I'H,&

S&KH0&(I%&($4Y,<(/+3(+,+3IH'

6'HK( I%&($&62H-( /+3J(8(KK(*+K32&

I'H,&*(/+-(B&( 6)II&,(,)'&/I2>()-(IH

I%&($4Y,<&78>E&Z54&\#')-L(V)22( 6)I

3&'6&/I2>J(  I(3&'K)I*(IH(%+0&(H@>L&-#

6?44&/H-,)I)H-()-(I%&(/&22J

S&KH0&(I%&($4Y,<(/+3(+,+3IH'1

+-,( '&32+/&()I(B>(+(8J4(KK(E+K32&

%H2,&'(WH3I)H-+2()I&KYJ(

N=I(I%&(?464?4<74(&2&/I'H,&()-IH(

I%&(*+K32&(%H2,&'J

CH'T)-L(&2&/I'H,&

(W=3(IH(\!](54(KKY
a464?4</&(

&2&/I'H,&

a464?4</&(

&2&/I'H,&

E+K32&(%H2,&'(,)+(8(KK

10 mm WE

Low temperature

4 operation modes 

EOA#6(OH2I+KK&I'>(/&22( /+-(B&(2=4;&:<&]&;:664?4<%&7,<6:@2?8%:,<=J

 I(/+-(B&(H3&'+I&,(+*(+-(H@>L&-#6'&&(0H2I+KK&I'>(/&22J(^*)-L(+(*+K32&(

%H2,&'(V)I%(8J4(KK( )-(,)+K&I&'1( )I( +22HV*(IH(=*&(0&'>(*K+22(*+K32&(

0H2=K&*(W544(#(644( DYJ

" <

Features and location of holes in the Teflon cap 

0
<
0;#7+')

=%6,?&3!&TG&/0&))&4947%?,;4
=%6,?&3!&]G&W&))&4947%?,;4
=%6,?&3!&W&))&4947%?,;4

b&K,?&J8?:,2=&%B>4=&,6&4947%?,;4=

b&N8)>94&J,92)4&6?,)&S&%,&/0&)R

(((
W?H'(0&'>(*K+22(0H2=K&*(6'HK(544(IH(644(_D`Y

b&X8=B&?4),J89&,6&;:==,9J4;&,IB@4<

`(4565;;(E+K32&(%H2,&'(,)+(8(KK()*(*H2,(*&3+'+I&2>J

\3I)H-+2()I&K

4565;; E+K32&(%H2,&'(,)+(8J4(KK(W6(3/*Y

%H2,&'(+-,(54KK(VH'T)-L(&2&/#
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Plate Material Evaluating cell

A+I+2HL(MHJ !&*/')3I)H-

455875 N2+I&(P+I&')+2(Q0+2=+I)-L(A&22

AH-I&-I* XI>

$4Y,<&.499&cd,;Be 5

$4Y,<&.499&cd8=4e 5

$4Y,<&78> 5

\#')-L(WO)IH-Y 5

E/'&V(64(KK 6

446666 $98%:<2)&7,2<%4?&4947%?,;4&SEf&7) 5

C0/0S'fD N='L&(I=B&(WQ$?QY1(R4(/K 5

$%)*(Z=)I&(58<;B(/&22(V+*(;4J49,>4;()-(

,?;4?(IH(&0+2=+I&(32+I&(K+I&')+2*(*=/%(

8=&)4%89=G&=4):#7,<;27%:<@&>98%4=G&4%7E

S&.&'&-/&( &2&/I',;4( )*(

=,9;&=4>8?8%49>J

455875

Evaluation of plate materials

SVC-3 Voltammetry cell

"

d

"

a464?4<74&4947%?,;4&:=&=,9;&=4>8?8%49>J

Bulk Electrolysis cell

b&N8)>94&J,92)4&6?,)&S&%,&/0&)R

b&K,?&J8?:,2=&%B>4=&,6&4947%?,;4=

b&Q+*>('&KH0+2(H.(I%&(;:**H204;(H@>L&-

456998

d29T(&2&/I'H2>*)*( /&22( )*( =*&;( .H'(

/HK32&I&( &2&/I'H2>*)*(H.(+(*H2=I)H-J(

$>3 )/+ 2( +332 )/+I )H-*( +'&(Z=+-I ) # (

.)/+I)H-( H.( K+**( I'+-*.&'(H.(&2&/#

I'H-*( 3&'( KH2&/=2&1(K&+*='&K&-I(

H.(+B*H2=I&(Z=+-I)I>(H.(I%&(+-+2>I&1(

8<;&4947%?,754):789&=B<%54=:=&,6&

K+I&')+2*(WL&-&'+22>()-(Z=+-I)I)&*(H.(

K)22)L'+K*YJ

A+I+2HL(MHJ !&*/')3I)H-

456998 EOA#R(OH2I+KK&I'>(/&22

AH-I&-I* XI>

W445479Y N8)>94&J:89&C10&)RD f

44666R $98%:<2)&7,2<%4?&4947%?,;4&S&7) 5

0/1Wf/ $4Y,<&78>&6,?&N`.#' 5

C0/0S'fD N='L&(I=B&(WQ$?QY1(R4(/K 5

\3I)H-+2()I&K*

456895 $98%:<2)&7,2<%4?&4947%?,;4&1'&7)

45689R L:7H49&7,2<%4?&4947%?,;4&1'&7)

a464?4<74&4947%?,;4&:=&=,9;&=4>8?8%49>J
0
<

=%6,?&3!&W&))&4947%?,;4
=%6,?&3!&]G&W&))&4947%?,;4

VC-4 Voltammetry cell

A+I+2HL(MHJ !&*/')3I)H-

45566: OA#:(OH2I+KK&I'>(/&22

AH-I&-I* XI>

W45574:Y N8)>94&J:89&CS&)RD f

446666 $98%:<2)&7,2<%4?&4947%?,;4&SEf&7) 5

455669 $4Y,<&78>&6,?&`.#] 5

45/11f .499&5,9;4?&6,?&S&)R(0)+2 5

C0/0S'fD N='L&(I=B&(WQ$?QY1(R4(/K 5

b&N8)>94&J,92)4&6?,)&/&%,&'&)R

b& <792;:<@&7499&5,9;4?&

b&^=4=&=%8<;8?;&W&))&4947%?,;4=

45566:

a464?4<74&4947%?,;4&:=&=,9;&=4>8?8%49>J

Small sample measurement cellStandard voltammetry cell

High current complete electrolysis 

A+I+2HL(MHJ !&*/')3I)H-

0/'W]f Nd.&d29H&4947%?,9B=:=&7499

AH-I&-I* XI>

4569R6 N8)>94&J:89&C/00&)RD 5

456895 $98%:<2)&7,2<%4?&4947%?,;4&1'&7) 5

45R9:G $4Y,<&78>&6,?&Nd. 5

45R959 $.X&$,?,2=&78?A,<&4947%?,;4 5

44558G R:;&6,?&7,2<%4?&4947%?,;4& 5

445589 .58)A4?&6,?&7,2<%4?&4947%?,;4 5

4456R9 3#?:<@&6,?&7,2<%4?&4947%?,;4 5

4485R5 NH'I(32=L 5

000/fg EI)''&'(B+' 5

C0/0S'fD N='L&(I=B&(WQ$?QY1(R4(/K 5

\3I)H-+2()I&K

45R7G4 N8)>94&J:89&6,?&89H89:<4&=,92%:,<&C/00&)RD&C/0&>7=D

456976 C8%4?#h87H4%4;&@98==&7499&C/00&)RD

4/'W]f



W
o

rk
in

g
 E

le
c

tro
d

e
s

R
e

fe
re

n
c

e
 E

le
c

tro
d

e
s

C
o

u
n

te
r E

le
c

tro
d

e
s

V
o

lta
m

m
e

try
 C

e
lls

F
lo

w
 C

e
lls

O
th

e
rs

S
p

e
c

tro
e

le
c

tro
c

h
e

m
istry

58
 !"#$"%&'( %)*%+,"%("-"$+%.(/')*#+.'(%#+%012%-"3$.+"

%%%%%%%%%%%%---4#!$56#7#(4&'*

In
stru

m
e

n
ta

tio
n

Voltammetry Cells
V
o

lta
m

m
e

try
 C

e
lls

Cell Vials

A+I+2HL(MHJ !&*/')3I)H- OH2(WKDY \!(WKKY  !(WKKY [&)L%I(WKKY XI> N='3H*&

45574: E+K32&(0)+2
`5

7 5G 57J9 R4 54 OA#:

445479 E+K32&(0)+2
`5

64 6G 67J9 74 54 EOA#61(EOA#R

4569R6 E+K32&(0)+2
`5

544 74 :9J: ;6 5 SS!Q#R"1(<=2T(Q2&/I'H2>*)*(A&22

45R7G4 E+K32&(0)+2(.H'(+2T+2)-&(*H2=I)H-
`6

544 75J7 :9J7 ;6 54 SS!Q#R"1(<=2T(Q2&/I'H2>*)*(A&22

45R7G5 E+K32&(0)+2(.H'(+2T+2)-&(*H2=I)H-
`6

644 9; 96 ;6 G SS!Q#R"1(<=2T(Q2&/I'H2>*)*(A&22

4569;6 C+I&'#a+/T&I&,(L2+**(/&22 7 :4 57J9 :4 5 OA#:

445475 C+I&'#a+/T&I&,(L2+**(/&22 64 77 67J9 74 5 EOA#61(EOA#R

456976 C+I&'#a+/T&I&,(L2+**(/&22 544 ;4 :9J: G4 5 SS!Q#R"1(<=2T(Q2&/I'H2>*)*(A&22

45R789 $4Y,<&78>&6,?&.`&C/00)RD 5 ?H'(4569R61(4569761(45R7G4

45R7G6 SS!Q#R"($4Y,<&78>&C6,?&100&)RD 5 ?H'(45R7G5(

445648 A&22(%H2,&'(.H'(64(KD(0)+2 5 EOA#61(EOA#R

Cell Vials

45574: 445479 4569R6 4569;6

456976445475 445648

45R7G4 45R7G5

U/&F8?;&@98==&6,?&=7:4<%:O7&?4=48?75&&U1&$,9B)4%5B9&>4<%4<4

b($,94?8<74&,6&4875&;:)4<=:,<&:=&8>>?,I:)8%49B&V&0ES&))E&b($%&()--&'(,)+K&I&'(W !Y()*(I%&(*)b&(+I(I%&(IH3(*),&J

45R7G6

45R789
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445459

44884G

445446

Electrochemical Flow Cells

\='(VH'T)-L(&2&/I'H,&*(.H'(YHV(/&22*(+'&(&KB&,,&,( )-(B2H/T*(H.(NQQcJ($%)*('&*)-(3'HI&/I*( I%&(&2&/I'H,&*(.'HK(&@I&'-+2(-H)*&

+-,(+22HV*('&*&+'/%&'*(IH(=I)2)b&(I%&(/&22('&L+',2&**(H.(I%&(/H-I&-I(H.(KHB)2&(3%+*&(H.([NDA(,=&(IH()I*(%+',-&**(+-,(H'L+-)/(*H20&-I

'&*)*I+-/&J(U2+**>(/+'BH-(&2&/I'H,&*(+'&(=*=+22>(/%H*&-(.H'('&,H@('&+/I)H-(*I=,)&*( )-( 2)Z=),(/%'HK+IHL'+3%>J(N2+I)-=K1(UH2,1

A+'BH-(3+*I&1(+-,(M)/T&2(&2&/I'H,&*(+'&(=I)2)b&,(.H'(*3&/)+2(3='3H*&*J

$%&( ,=+2( L2+**>( /+'BH-( &2&/I'H,&( )*( /H-*),&'&,( +*(*I+-,+',

VH'T)-L(&2&/I'H,&( .H'(I%&(/'H**(Y,*( /&22J(  I( )*( /HK3H*&,(H.(IVH(R

KK(L2+**>(/+'BH-(&2&/I'H,&*(32+/&,()-(*&')&*J( I(/+-(B&('HI+I&,

84(,&L'&&*(+-,(B&(=*&,()-(3+'+22&2(KH,&J($%&( *&2&/I)0)I>()K3'H0&*( (

).( +( ,=+2( *&')&*(&2&/I'H,&()*(=*&,J( -(3+'+22&2(KH,&1(:;4<%:O78%:,<

H.(=2A=%8<74=&8%&;:i4?4<%&8>>9:4;&J,9%8@4&'&*3H-*&('+I)H*()*

3H**)B2&J

?H'( I%&(,=+2( &2&/I'H,&1( I%&(&2&/I'H,&( *='.+/&(+'&+(,H=B2&*(

B>( =*)-L( I%&( F=K3&'( /H--&/IH'( +-,( %)L%( *&-*)I)0)I>( +-+2>*)*(

B&/HK&*(3H**)B2&J("*(VH'T)-L(&2&/I'H,&(K+I&')+2*1(N2+I)-=K1(UH2,1(

+-,(HI%&'(K+I&')+2*(+'&(+0+)2+B2&J

Structure of the working electrode
=:<@94+?8;:89&Y,*

;289G&=4?:4=+7?,==&Y,*

;289G&>8?89949+7?,==&Y,*

)

)

)

Q

Q

Q

$

$

$

Q5

Q5

Q6

Q5

Q6

4466:7(a=K3&'(/H--&/IH'(.H'(,=+2(&2&/I'H,&*

6 Flow Cells

Working electrodes for Flow cell

Features

  Excellent chemical resistance

  Easy maintenance of the working electrode

  Working electrode can be polished with PK-3 

   Polishing kit

A+I+2HL(MHJ !&*/')3I)H- E)b& N='3H*&

445444 U2+**>(/+'BH-(&2&/I'H,&(W!=+2(R(KKY 67(d(67(KK ?H'(A?1(L&-&'+2('&,H@(K&+*='&K&-I*

445446 UH2,(&2&/I'H,&(W!=+2(R(KKY 67(d(67(KK ?H'(A?1(K&+*='&K&-I(H.(I%)H2#'&2+I&,(/HK3H=-,*

445456 N2+I)-=K(&2&/I'H,&(W!=+2(R(KKY 67(d(67(KK ?H'(A?1(K&+*='&K&-I(H.(%>,'HL&-(3&'H@),&(e(H@),)b&,(*=B*I+-/&*

44544G E)20&'(&2&/I'H,&(W!=+2(R(KKY 67(d(67(KK ?H'(A?G&)48=2?4)4<%&,6&7B8<,#=29O;4

445448 M)/T&2(&2&/I'H,&(W!=+2(R(KKY 67(d(67(KK ?H'(A?G&8):<,&87:;=&)48=2?4)4<%&AB&754):7899B&),;:O4;&4947%?,;4

44544: A+'BH-(3+*I&(&2&/I'H,&(W!=+2(R(KKY` 67(d(67(KK ?H'(A?G&),;:O4;&4947%?,;4&)48=2?4)4<%&2=:<@&78?A,<&>8=%4

445449 U2+**>(/+'BH-(f(UH2,(&2&/I'H,& 67(d(67(KK ?H'(A?1(HI%&'*

4567GR U2+**>(/+'BH-(f(N2+I)-=K(&2&/I'H,& 67(d(67(KK ?H'(A?1(HI%&'*

45656: U2+**>(/+'BH-(&2&/I'H,&(WE)-L2&(R(KKY 67(d(67(KK ?H'(S?1(L&-&'+2('&,H@(K&+*='&K&-I*

445459 U2+**>(/+'BH-(&2&/I'H,&(WE)-L2&(9(KKY 67(d(67(KK ?H'(S?1(L&-&'+2('&,H@(K&+*='&K&-I*

444888 N?AQ(A+'BH-(&2&/I'H,&(WE)-L2&(R(KKY 67(d(67(KK ?H'(S?1(L&-&'+2('&,H@(K&+*='&K&-I*

455577 UH2,(&2&/I'H,&(WE)-L2&(R(KKY 67(d(67(KK ?H'(S?1(K&+*='&K&-I(H.(I%)H2#'&2+I&,(/HK3H=-,*

44884G N2+I)-=K(&2&/I'H,&(WE)-L2&(R(KKY 67(d(67(KK ?H'(S?1(K&+*='&K&-I(H.(%>,'HL&-(3&'H@),&(+-,(H@),)b&,(*=B*I+-/&*

454675 A+'BH-(3+*I&(&2&/I'H,&(WE)-L2&(R(KKY` 67(d(67(KK ?H'(S?G&),;:O4;&4947%?,;4&)48=2?4)4<%&2=:<@&78?A,<&>8=%4

!
=
+
2

E
)-

L
2&

`445454(AN\(A+'BH-(3+*I&(H)2(B+*&,(W5(LY()*(*H2,(*&3+'+I&2>(W3J(J55YJ( A?](A'H**(?2HV(/&22((S?](S+,)+2(?2HV(/&22
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Cross Flow Cell

Radial Flow Cell

"#$#%&'()&* +,-./01$0&2

3! 456 "/&--(7%&8(.,%%

"#$#%&'()&* +,-./01$0&2

3! 455 9#:0#%(7%&8(.,%%

;<,("/&--(7%&8(",%%(0-(.#1#=%,($&(>,#-?/,(.&2.,2$/#$0&2-(

:&82($&(!3
@!A

 !"#$% &'()* +", -./0' "1 2 !% 3 244 5%$!()6

9#: 0# %( 7 %&8( ", % %( 8#-( :,B, %&1,:( 1&/( > 0. /&=& /,(((

.</&>#$&'/#1<C*(D$-(:,$,.$02'(,7.0,2.C(80%%(0>1/&B,(8<,2(

+",( /#$,-(#/,(!3(5EF>02(&/( %&8,/*(;<0-(+",( .,%%( .&2-0-$-

"1 . /<02(%#C,/(,%,.$/&:,(#2:(#(-C>>,$/0.(:,-0'2*

;<,(8#%%@G,$(&1(#2#%C$,(<0$-( $<,(-?/1#.,(&1(,%,.$/&:,H

-1/,#:-(02($<02(%#C,/(1-&>($<,(.,2$,/($&($<,(1,/0>,$,/ "1

$<,(,%,.$/&:,H( /,-?%$02'( 02(,2<#2.,:(:,$,.$0&2(-,2-0$0@

B0$C*

I(J&/K02'(,%,.$/&:,H(/,1,/,2.,(,%,.$/&:,(#2:(L#-K,$-(#/,(-&%:(-,1#/#$,%C*

8010-0)90 0#09/-":0

"&?2$,/(,%,.$/&:,

J&/K02'(,%,.$/&:,

L#-K,$

8010-0)90 0#09/-":0

"&?2$,/(,%,.$/&:,

J&/K02'(,%,.$/&:,

L#-K,$

2&,"*#+.&%8.#9)#*%'/%:)'$$!"#$!&"!!

D)EM; NO;EM;

'#-K,$ :,$,.$&/

%&'()*+,&!-,*./*)!#0!1*-,*2!"#$!&(22

'#-K,$
:,$,.$&/

D)EM;NO;EM;

NO;EM;
+", 9;.))0#

Optional items

I(J&/K02'(,%,.$/&:,H(9,1,/,2.,(,%,.$/&:,(#2:(L#-K,$-(#/,(-&%:(-,1#/#$,%C*

Features

 !"#$#%$&'(!#)#%$*'+#!,'*!-./0!

 !12#+!,'*!3)'4!&(5#%$&'(!6(6)72&2

 !12#+!,'*!8&'92#(2'*!+#:#)';<#($!

"#$#%&'()&* +,-./01$0&2

3!P051 9M@QR; 8010-0)90 0#09/-":0 '9-0, /<=0 >?*$?*@#A

3!Q850 9M@4RN()&2(?B&0"&' -010-0)90 0#09/-":0 '9-0, /<=0 >?*$?*
S
A

33!3PT ;L@ U(;0+") C.'D0/ >@-"'' E#",A $(!  5! >F =9'A

33!3P4 ;L@AU(;0+") C.'D0/ >@-"'' E#",A $( A 5! >F =9'A

33!3P6 ;L@TU(;0+") C.'D0/ >@-"'' E#",A $(A3 5! >F =9'A

3! 63! ;L@6U(;0+") C.'D0/ >@-"'' E#",A $(!33 5! >F =9'A

33!!PT ;L@ U9(;0+") C.'D0/ >8.:(.# E#",A $(!  5! >F =9'A

33!!P4 ;L@AU9(;0+") C.'D0/ >8.:(.# E#",A $( A 5! >F =9'A

33!!P6 ;L@TU9(;0+") C.'D0/ >8.:(.# E#",A $(A3 5! >F =9'A

3! 63 ;L@6U9(;0+") C.'D0/ >8.:(.# E#",A $(!33 5! >F =9'A

33  PA G&!=0- 9"))09/"- 1"- :&.# 0#09/-":0'

3! 5! 3*3PV(W02'%,(%,#:(.&22,.$&/ >H =9'A
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s

;<,(X?#/$Y(./C-$#%(>0./&=#%#2.,(Z["U\($,.<20X?,H(&/(.&?1%02'(,%,.$/&.<,>0-$/C(#2:(./C-$#%(&-.0%%#$0&2(Z,["U\H(#/,(B,/C(?-,]?%($&

:,$,/>02,(.&>1&?2:-(-?.<(#-(>,$#%(1/&$,02-H(>,$#%(0&2-(#2:($<0&%@.&2G?'#$,:(&%0'&2?.%,&$0:,-*(;<,(/,-&2#2.,(]/,X?,2.C(&]($<,

X?#/$Y(./C-$#%(.<#2',-(8<,2(>#$,/0#%(#$$#.<,-($&($<,(,%,.$/&:,^-(-?/]#.,*(O-02'($<0-(?20X?,(=,<#B0&/H($<,-,(.,%%-(#%%&8(-?=@>0./&

'/#>>-(X?#2$0$#$0B,(#2#%C-0-*(7&/($<,(=,-$(1,/]&/>#2.,H(:,'#--,:(-#>1%,-($&(#B&0:(=?==%,-(-<&?%:(=,(?-,:(#2:($,>1,/#$?/,

2,,:-($&(-$#C(.&2-$#2$*(;<,(["U;(7%&8(.,%%(.#2(=,(?-,:(02($8&(8#C-_(=C($?/202'($<,(=%&.K-H(0$(0-(1&--0=%,($&(.<#2',(]/&>(-$#$0.

!":0 /" +", !":0 !0.'&-0!0)/'6

QCM Flow cell mode

Contents of QCMT Flow cell

D2%,$

N?$%,$

[?#/$Y(./C-$#%

EQCM Flow Cell

;<,( $8&(=%&.K-(&]( $<,(M["U;(7%&8(.,%%( #/,(>#:,(]/&>(`&%C>,$<C%(1,2$,2,*

D$(0-(<0'<%C(/,-0-$#2$($&(.<,>0.#%(.&>1&?2:-*

a-(8,%%( #-( $<,(["U;(.,%%H( $<0-( .,%%( .#2(=,(?-,:( 02($8&(8#C-*(bC($?/202'($<,

I#"9D' "J0-K (/ (' ="''(I#0 /" 9;.)*0 1-"! +", !":0 /" '/./(9 !0.'&-0!0)/'6

7%&8(.,%%_(b#$.<( .,%%_("#1_(7%&8(.,%%( <&%:,/_(`$(

.&?2$,/(,%,.$/&:,_(W$#02%,--($?=,(Z"&?2$,/(,%,.$/&:,

]&/(+",(.,%%\_(`MMc(70$$02'-_(70d02'(-./,8-_(W0%0.&2

N@/02'_(;0+") /&I0

Contents of EQCMT Flow cell

N?$%,$
D2$%,$

9,],/,2.,
,%,.$/&:,"&?2$,/(,%,.$/&:,

[?#/$Y(./C-$#%

Combination of QCM and electrochemical measurements in a flow cell.

!
Q
*4
(>
>

A
*!
(>
>

3!QT!3

7/,X?,2.Ce(4*55A(UfY

Quartz crystal

QCM Flow Cell

e

EQCM mode

9,],/,2.,(,%,.$/&:,

"&?2$,/(,%,.$/&:,

7%&8(.,%%_(b#$.<( .,%%_("#1_(7%&8(.,%%(

<&%:,/_(`$( .&?2$,/( ,%,.$/&:,_(`MMc(

70$$02'-_(70d02'( -./,8-_(W0%0.&2(N@/02'_(

;0+") /&I0

aEW(-?11&/$(1/&:?.$(>#2?#%

Manual download link
<$$1-eFF888*#%-@G#1#2*.&>F-?11&/$@1/&:?.$@>#2?#%*<$>%

aEW(-?11&/$(1/&:?.$(>#2?#%

Manual download link
<$$1-eFF888*#%-@G#1#2*.&>F-?11&/$@1/&:?.$@>#2?#%*<$>%

QCM & EQCM Flow Cells

 !"!#$%&'$( )*+,-./".$0

123456 QCMT Flow cell kit

7/".$0!#&."*8+

123621 9:!-";&,-<+"!#&=:&>?&/,+@

12344A 9:!-";&,-<+"!#&B"&>3&/,+@

12CAAC D#!0E& -<+"!#&F."G&G$#H*-&>?&/,+@

12C26A IJK2D&I*L*-*0,*&*#*,"-$H*&>=%M=% #@

123623 IJK2DB&I*L*-*0,*&*#*,"-$H*&>=%M=% #@

123545 IJKA'&'$0&=N:*$:+&-*L*-*0,*&*#*,"-$H*

1241?C IJK62OP&I*L*-*0,*&*#*,"-$H*&+,-*F&"</*&L$-&!#E!#.0*&+$#:".$0

 !"!#$%&'$( )*+,-./".$0

123456 78 9:&;#$<&,*##&=."

>/".$0!#&."*?+

123@21 8A!-"B&,-C+"!#&DA&EF&/,+G

123446 8A!-"B&,-C+"!#&H"&E3&/,+G

12I66I J#!0=& -C+"!#&<."K&K$#L*-&EF&/,+G

1241F2 M7N3O:&M*P*-*0,*&*#*,"-$L*&+,-*<&"C/*&ED%QD% #G

1235F1 M7N6O'&'$0&DRA*$A+&-*P*-*0,*&*#*,"-$L*&+,-*<&"C/*

1241FI M7N@2O:&M*P*-*0,*&*#*,"-$L*&+,-*<&"C/*&P$-&!#=!#.0*&+$#A".$0
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7 Spectroelectrochemistry

"#$%$&'()*&+,-./&01,/23&45,66&

"7.82/9.5.82/98(.:)8,5&8.55&;)2

"#$ < <&"7.82/9:.2./&6-62.:

Set up

SEC-C Thin Layer Quartz Glass Spectroelectrochemical cell kit

Spectroelectrochemical Batch System

=+"&"7.82/9.5.82/98(.:)8,5&6.217

Setup introduction link
(2276>??@@@A,56%B,7,*A89:?C !DA(2:5

Features

 !Two varieties of optical path length cells (0.5 and 1.0 mm)
 !"#$%&'#(!)*!+#!,$#(!-%).!/01!22!3#4#3#'5#!#6#5)3*(#$

 !T-*!783%#)%#$!*4!-*39%'&!#6#5)3*(#$!:;,!*3!<)=
 !>8'!+#!,$#(!%'!$)8'(83(!$?#5)3*2#)#3$

"#$%$&'()*&+,-./&01,/23&45,66&"7.82/9.5.82/98(.:)8,5& 8.55& E)2& 16.6&F5,2)*1:&9/&495G

:.6(&.5.82/9G.6&,6&@9/E)*H&.5.82/9G.6A&I.& !"#&<AJ&,*G&CA<&::&972)8,5&7,2(& 5.*H2(&8.556A

K.7.*G)*H&9*&2(.&67.82/9:.2./&16.GL&2(.&,82)M)2-&,/.,& N9/& 2(.&8.55& )6&17&29&O&::& )* &G),:.2./

@)2(&,&8.*2./&,2&CJ&::&,P9M.&9N& 2(.&P9229:A&'(.&Q#%CRL&Q#%CRF&9/&Q#%SN&,/.&/.89::.*G.G

29&P.&16.G&,6&/.N./.*8.&.5.82/9G.6A

Applications

 !@#86A)%2#!2*'%)*3%'&!*4!5.3*28)%5!5.8'&#$!(,3%'&!8!3#(*B!3#85)%*'

 ;'86C$%$!*4!).#!5.83&#!)38'$4#3!8)!).#!#6#5)3*(#!D!6%E,%(!%')#3485#

 !F?#5)3*2#)3%5!2#8$,3#2#')$!'#83!*3!8)!).#!$,3485#!*4!#6#5)3*(#$

 ;+$*3?)%*'!$?#5)38!*4!?3*(,5)$!8'(!%')#32#(%8)#$

 !<8382#)#3$G!5*'5#')38)%*'$H!(%I,$%*'!5*#J5%#')$H!8'(!6%4#!)%2#$

'(.&,):&9N&"7.82/9.5.82/98(.:)62/-&T"#$U&)6&2(.&)*M.62)H,2)9*&9N&.5.82/98(.:)8,5&/.,82)9*&:.8(,*)6:6&,*G&9N&2(.&)*2./N,8.&P.2@..*

.5.82/95-2.& 69512)9*&,*G&2(.&.5.82/9G.A&Q.:,/E,P5.& 7/9H/.66& )*& 2()6& N).5G& ,*G& /.5,2.G& 2.8(*959H).6&.*,P5.&"#$& 29& P.&,775).G&)*

@)G.&,/.,6A&V9@,G,-6L& 2(.& /.5,2)9*&P.2@..*&,P69/P,*8.&,*G&792.*2),5& N9/& /.M./6)P5.& 9/& W1,6)%/.M./6)P5.& 6-62.:6&)6&2(.9/.2)8,55-

.X75)8,P5.A&Y*& 2()6& P,6)6&)2&)6&7966)P5.&29& ,*,5-3.&.5.82/98(.:)8,5& 8(,/,82./)62)86&9N&,& 6-62.:L&@()8(&@915G&P.&G)NN)8152&P,6.G&9*&,

M952,::9H/,:&9*5-A&=&2-7)8,5&.X,:75.&)6&2(.&/.G9X&.*3-:.&8-298(/9:.&8&,*G&:.2(-5.*.&P51.A

Z)22)*H6&
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1.0 mm Optical path length cell

 !"!#$%&'$( )*+,-./".$0

123 !"#### 45 6 &78.0&9!:*-&;<!-"=&>#!++&4/*,"-$*#*,"-$,8*?.,!#&,*##&@."&AB"C

123D2 45 6 &78.0&9!:*-&;<!-"=&>#!++&4/*,"-$*#*,"-$,8*?.,!#&,*##&@."&AE<C

 $0"*0"+

123F13 45 6 G 1D&B"&,$<0"*-&*#*,"-$H*

123 !$ 45 6 &78.0&9!:*-&;<!-"=&>#!++&,*##

122D12 45 6 &7 !"#$%&'

A121D3FC B<-%*&"<I*&A57J5C&21&,?

K$-L.0%&5#*,"-$H*+

122MNO 45 6 &B"&>!<=*&P$-L.0%&*#*,"-$H*Q R$-&123D21

12S12F 45 6 &E<&>!<=*&P$-L.0%&*#*,"-$H*Q R$-&123D22

T/".$0!#&."*?+

12S2UF V562W&V*R*-*0,*&*#*,"-$H*&AE%GE% #C

123U23 V562WB&V*R*-*0,*&*#*,"-$H*&AE%GE% #C

123848 V56FN&'$0&EX<*$<+&-*R*-*0,*&*#*,"-$H*&AE%GE%
Y
C

75#)6,2 #!,&(")(()+&

5+()#)+&

2S(D&

U
(D

2
S

Z0."+[&??

2(1

2S(D&

D
(D

2
S

Z0."+[&??

1(D

Q&78*& #*!H&P.-*&$R& "8*&?*+8&P$-L.0%&
*#*,"-$H*& .+& ,$\*-*H&P."8& !&B7J5&
8*!"&+8-.0L&"<I*(

0.5 mm Optical path length cell

 !"!#$%&'$( )*+,-./".$0

123F11 45 6 1D&78.0&9!:*-&;<!-"=&>#!++&4/*,"-$*#*,"-$,8*?.,!#&,*##&@."&AB"C

123F12 45 6 1D&78.0&9!:*-&;<!-"=&>#!++&4/*,"-$*#*,"-$,8*?.,!#&,*##&@."&AE<C

 $0"*0"+

123F13 45 6 G 1D&B"&,$<0"*-&*#*,"-$H*

123F1S 45 6 1D&78.0&9!:*-&;<!-"=&>#!++&,*##

122D12 45 6 &7 !"#$%&'

A121D3FC B<-%*&"<I*&A57J5C&21&,?

K$-L.0%&5#*,"-$H*+

12SU1U 45 6 1D&B"&>!<=*&P$-L.0%&*#*,"-$H*Q R$-&123F11

12SU1F 45 6 1D&E<&>!<=*&P$-L.0%&*#*,"-$H*Q R$-&123F12

T/".$0!#&."*?+

12S2UF V562W&V*R*-*0,*&*#*,"-$H*&AE%GE% #C

123U23 V562WB&V*R*-*0,*&*#*,"-$H*&AE%GE% #C

123848 V56FN&'$0&EX<*$<+&-*R*-*0,*&*#*,"-$H*&AE%GE%
Y
C

1.0 mm optical path length cell

0.5 mm optical path length cell

75#)6,2 #!,&(")(()+&

5+()#)+&

Q&78*& #*!H&P.-*&$R& "8*&?*+8&P$-L.0%&
*#*,"-$H*& .+& ,$\*-*H&P."8& !&B7J5&
8*!"&+8-.0L&"<I*(

Structure

Structure

E94&+<//$-"&/-$H<,"&?!0<!#

Manual download link
8""/+[GGPPP(!#+6]!/!0(,$?G+<//$-"6/-$H<,"6?!0<!#(8"?#

E94&+<//$-"&/-$H<,"&?!0<!#

Manual download link
8""/+[GGPPP(!#+6]!/!0(,$?G+<//$-"6/-$H<,"6?!0<!#(8"?#

12SU1U12SU1F

D

122MNO12S12F

U

895%( +* '+!:)&; %2%6#!+<%(

78*&2(1&??&$/".,!#& /!"8& #*0%"8& .+& +<."!I#*& R$-&?$+"& $ R & " 8* &I!+.,

+/*,"-$6*#*,"-$,8*?.,!#&?*!+<-*?*0"+(&78*$-*".,!##:^& ."& .+& /$++.I#*& "$& %*"

"8*&+!?*&-*+<#"&!+&P."8&1(D&??&,*##&<+.0%&!&+!?/#*&P."8&8!#R&$R&"8*&,$0,*06

"-!".$0(

78*&1(D&??&$/".,!#& /!"8& #*0%"8&8!+&!&R!+"*-&*X<.#.I-!".$0&".?*& "8!0

"8*&2(1&??&,*##(&78*&+8$-"*-& ".?*&<0".#&+"!I.#.":&.+&-*!,8*H^&?!L*+& ."&/$++.I#*

"$&!,8.\*&+"!I#*& -*+<#"+&R$-&?*!+<-*?*0"+&.0& "8*&8.%8&\$#!".#*&$-%!0.,&+$#\*0"+

!0H&!##$P+&"8*&H*"*,".$0&$R&<0+"!I#*&*#*,"-$#:+.+&/-$H<,"+(

Q&78*-*&.+&!&(' %)*%&P$-L.0%&*#*,"-$H*&R$-&1(D&??&$/".,!#&/!"8&#*0%"8&,*##(&78*&P$-L.0%&
*#*,"-$H*&R$-& "8*&2(1&??&,*##&,!0&0$"&I*&<+*H& .0&1(D&??&$/".,!#&/!"8&#*0%"8&,*##(

895%( +* '+!:)&; %2%6#!+<%(

 !"#$%

 !"#$%



SD
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SEC2020 Spectrometer system

SEC2020 Spectrometer system

Wide wavelength range spectrometer

78*&45 &S1S1&+/*,"-$?*"*-&.+&!&+:+"*?&"8!"&!##$P+&\!-.$<+&":/*+&$R&+/*,"-$?*"-.,&?*!+<-*?*0"+^&R$,<++.0%&$0&&
+/*,"-$6*#*,"-$,8*?.,!#&!I+$-/".$0&+/*,"-$+,$/:&?*!+<-*?*0"+(&78*&8.%86/*-R$-?!0,*&%-!".0%&!0H&"8*&$/".,!#&H*+.%0

*0!I#*+&?*!+<-*.0%&P."8&8.%8&+*0+.".\.":&.0&!&P.H*&P!\*#*0%"8&-!0%*^&R-$?&<#"-!\.$#*"&"$&0*!-&.0R-!-*H&AZ_G_`4G'`VC^&P."8

!&+.0%#*&<0."(

78*&#.%8"&+$<-,*&<+*+&!&,$?/!,"&?$H<#!-.=*H&,$?I.0!".$0&$R&!&H*<"*-.<?&!0H&!&7<0%+"*0&8!#$%*0&#!?/(&78*&#.%8"&+$<-,*

.+&*+ ,$"$&"8*&,*##&8$#H*-&$0&"8*&!,,*++$-:&/#!"R$-?&R$-&"8*&?*!+<-*?*0"(

J<-"8*-?$-*^&"8*&+/*,"-$?*"*-&!0H&"8*&#.%8"&+$<-,*&,$?*&P."8&4aEN1D&,$00*,"$-+^&P8.,8&!##$P&"$&,$00*,"&\!-.$<+&":/*+
"-$"'.)%&/$*0 1(2$'1"0 ($&#,$&%% (("1) (3

Features

 !Wide wavelength range: UV/VIS/NIR

 !"#$%!&'(&#)#*#)y, resolution, and quality

 !+',)'-#,.!/!0,($&)'(!%123$'(!2#$%)!&3,-4'

 !5'1&,-#($!621)73-.!1(8!1(129&#&!&37):1-'!#(42,8'8

 !;5A 905 connection terminal

 !+'8#41)'8!&)3-1$'!<3=

Applications

 !;6'4)-3>'2'4)-34%'.#412!.'1&,-'.'()&

 ?(129&#&!37!&32,)#3(!6-36'-)#'&

 !@#2.!)%#4A('&&/43.63&#)#3(

 !@2,3-'&4'(4'!8')'4)#3(B

 !C(*#-3(.'()12!D:1)'-!1(8!&3#2E!1(129&#&

 !"!#$%&'$( )*+,-./".$0

123U1N 45 S1S1&4/*,"-$?*"*-&+:+"*?

4' %)*%&.)"#

4
/
*
,
"-$
?
*
"*
-

)*+,-./".$0 45 S1S261SD6)Z_'

)*"*,"$- S1MO&*#*?*0"&#.0*!-&+.#.,$0&  )&!--!:

K!\*#*0%"8&-!0%* S11&6&21SD&0?

>-!".0% W#!=*&P!\*#*0%"8&A311&0?C

4#." 56$78

K!\*#*0%"8&-*+$#<".$0 2(3&0?

J.I*-&,$00*,"$- 4aEN1D& $-*&H.!?*"*-[&U11&b?&'Ec1(SS

`0"*-R!,* Z4W&S(1

T/*-!".0%&+:+"*? K.0H$P+
7a
&F&G&O(2&G&21^&3SGUM&I."

4.=*&A9$+$:$+$;C <=$+$2>?$+$@5$88

9
.%
8
"&+
$
<
-,
*

)*+,-./".$0 45 S1SS

9.%8"&":/* )*<"*-.<?&G&7<0%+"*0&8!#$%*0&#.%8"&+$<-,*

K!\*#*0%"8&-!0%* S11&6&2F11&0?

4"!I.#.": d&1(2&e

)-.R" d&1(SD&eG8

W<#I&#.R*
f&2111&8&A)S&#!?/C&

f&S111&8&&A"<0%+"*0&8!#$%*0&#!?/C

J.I*-&,$00*,"$- 4aEN1D

4.=*&A9$+$:$+$;C >??$+$>=6$+$A=$88

 <\*""*&8$#H*-&H*+,-./".$0 45 S1S3

B#!"R$-?&H*+,"./".$0 45 S1SM

4$R"P!-* 4/*,"-!4?!-"

SEC2021

SEC2022

SEC2023

SEC2024

Colimating lenses

Plugs

Q&J$-$!<$-*+,*0,*&H*"*,".$0&!&8.%8&.0"*0+.":&+$<-,*^&+<,8&!+&95)&+$<-,*+&.+&-*X<.-*H(

2

S

3

M

D

U

2(&4aEN1D&,$00*,"$-

S(&Slit
3(&Collimating mirror

M(&>-!".0%

D(&J$,<++.0%&?.--$-

U(&S1MO&*#*?*0"&  )&!--!:

Spectrometer schematic
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Optional items

"#$#%&'()&* +,-./01$0&2

34 !!5 67"8 9:;9(<33=>(?1$0.#%(90@,/(6A(B C(.>D

34 !EC 67"8 9:;9(<33=>(?1$0.#%(90@,/(6A(B (>D

34;!EE FG:GH6("&%%0>#$02'(I,2-J( 338 333(2>

"#$#%&'()&* +,-./01$0&2 KL0.M2,--

34 !!4 C33(N>

34 !!< C33(N>

34 !!C  C3(N>

34 !!! 433(N>

Spectroelectrochemical Flow System

"#$#%&'()&* +,-./01$0&2

1) Gaskets 3) Reference electrodes

4) Optical fibers2) The full list of the working electrodes are 
    shown on the next page.

Features

 !"#$%&'()*+!,*''!-*(./+*-*%0

 !V(+$*0)!12!31+4$%5!*'*,0+16*.
 !7(%!8*!,1%%*,0*6!01!(!9(+$*0)!12!1:0$,('!

!!!;8*+!0ype spectrometers

F-02'(O0PP,/,2$('#-M,$-J($L,(-1,.$/&,%,.$/&.L,>0.#% !&Q(.,%%(.#2(@,(-,$(=1($&(O0PP,/,2$(&1$0.#%(1#$L(%,2'$L-*(R,(&PP,/J(#-(&1$0&2#%(0$,>-J

60%0.&2(#2O(K,!&2('#-M,$-(Q0$L(#(433J( C3(#2O(C33(N>(&P($L0.M2,--*(?$L,/($L#2(Q0$L($L,(67"8"(KL02(I#S,/(T=#/$U(V%#--(61,.$/&8

,%,.$/&.L,>0.#%(.,%%(M0$J(P%&Q(02W,.$0&2(#2#%S-0-(&/(-$&11,O(!&Q(#2#%S-0-(0-(1&--0@%,(Q0$L($L0-($L02(%#S,/(.,%%*

KL,(67"8;9(.#2(@,(.&22,.$,O($&(#(X#/0,$S(&P(&1$0.#%("@,/($S1,(-1,.$/&>,$,/-(@S(=-02'(.&%%0>#$02'(%,2-,-*(+,1,2O02'(&2($L,(/,-,#/.L
$&10.(S&=(.#2(-,%,.$($L,(Q&/M02'(#2O(/,P,/,2.,(,%,.$/&O,-*(Y-(Q&/M02'(,%,.$/&O,-J(Q,(#$%&Z( HK?J([%#$02=>J(V&%OJ(&/("#/@&2

'/0O(,%,.$/&O,-*(Y-(/,P,/,2.,(,%,.$/&O,-(A78;GK(A,P,/,2.,(,%,.$/&O,(-./,Q($S1,(BY':Y'"%D(#2O(A785GN()&2(Y\=,&=-(/,P,/,2.,

,%,.$/&O,(-./,Q($S1,(BY':Y'
]
D(.#2(@,(=-,O*

YI6(67"(>&X0,

Support Movie link
L$$1-Z::QQQ*#%-8W#1#2*.&>:-=11&/$8-,.*L$>%

SEC-3F Spectroelectrochemical flow cell

34;!E< '()*+, '-%./&#%0%./&#.1%23.40 !#5 .%00 NEW

289:;::%1.<,+%$'=)&"

289:;:>%27"&+)'*"+")

 '+"(+.'$+#+

2895?@

9'*7=+")

      Schematic of Spectroelectrochemical flow cell

H2%,$

?=$%,$

A,P,/,2.,(,%,.$/&O,

V#-M,$(

R&/M02'(,%,.$/&O,

"&=2$,/(,%,.$/&O,
"&%%0>#$02'(%,2-

Configuration

YI6(61,.$/&,%,.$/&.L,>0.#%(-,$=1

Setup introduction link
L$$1-Z::QQQ*#%-8W#1#2*.&>:4 ;^*L$>%

67"8 9:;9(6C33(60%0.&2,(V#-M,$(B<(1.-D

67"8 9:;9(KC33(K,!&2(V#-M,$(B<(1.-D

67"8 9:;9(K C3(K,!&2(V#-M,$(B<(1.-D

67"8 9:;9(K433(K,!&2(V#-M,$(B<(1.-D

"&%%0>#$02'(%,2-

 !"!#$%&'$( )*+,-./".$0

123142 56789:&5*;*-*0,*&*#*,"-$<*&+,-*=&">/*&?@%A@% #B

128C41 567D9'&'$0&@EF*$F+&-*;*-*0,*&*#*,"-$<*&+,-*=&">/*

12314G 567H29:&5*;*-*0,*&*#*,"-$<*&+,-*=&">/*&;$-&!#I!#.0*&+$#F".$0



 !

 !"#$"%&'( %)*%+,"%("-"$+%.(/')*#+.'(%#+%012%-"3$.+"
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Spectroelectrochemical Electrodes

Comparison of the absorbance for different gasket thicknesses

 !"#$%&'(%$)*"#$+#,-.#)/#'0#+!"#"1"*+('12&3&#'0#+!"#4'+$&&35/#0"(('*2$)36"#$&#$#05)*+3')#'0#+3/"7#8$&#/"$&5("6#5&3)9#9$&:

;"+&#83+!#<..7#-=.#$)6#=..#>/#+!3*;)"&&?#@&3)9# +!"#<..#>/#9$&;"+7#+!"#"A5313%(35/#8$&#$*!3"B"6# 3)#,.#&"*')6&#CD395("#,:<E?#

 !"#-=.#>/#9$&;"+#8$&#5&"6#0'(#+!"#/')3+'(3)9#'0#+!"#"1"*+('12&3&#&4"*+(5/#'0#+!"#B3+$/3)#F<-#6"(3B$+3B"#*'/41"G#CD395("#,:-E?#

 !"#$%&#'()*!+!,-!*.'/!.0'*1!2"'3!40-02/'"5160/'/7!86201101#

 !!"#$

% !"#$

&!!"#$

'()*+,%*"-./0123.45(5"56/0127"38"9(17$(:";&%"</2(=71(=/"03$6./>*

Grid Electrodes

ITO Optically transparent electrodes

H I#CH)635/# 3)#IG36"E#"1"*+('6"&#$("#B"(2#'0+")#5&"6#0'(#&4"*+('"1"*+('*!"/3*$1#/"$&5("/")+&?#H I#"1"*+('6"&#+($)&/3+#139!+

3)#+!"#B3&3%1"#($)9"7#%5+#%1'*;#+!"#139!+#3)#51+($B3'1"+#($)9"?# !"#+!3*;)"&&#'0#+!"#H I#1$2"(#3&#<..#J#<.#)/7#$)6#+!"#&5(0$*"

("&3&+3B3+2# !"#$"%"#&$"'(!)*
<
?

.<K,K-

.<-L=L

-M#//

N
#/
/

-M#//

N
#/
/

O(36#"1"*+('6"&#$("#4('65*"6#%2#6"4'&3+3')#'0#P1$+3)5/7#O'167#'(#Q$(%')#')+'#A5$(+R#91$&&?# !"#63/")&3')&#'0#+!"#91$&&#$("#N#G#-M#//7#

83+!#<#//#+!3*;)"&&7#$)6#+!"#9(36#13)"&#$("#<..#>/#3)#836+!#83+!#$#63&+$)*"#'0#<=.#>/#%"+8"")#13)"&?

Schematic diagram of the grid

<=. <..

<
=
.

<
.
.

@)3+&S#>/

*#&#T$)50$*+5("(#95$($)+""6#B$15"?#

*+&",-!./010234"5 I#"1"*+('6"&#$("#$B$31$%1"#')#("A5"&+?#

Spectroelectrochemical Electrodes

 !"# 139!+# +($)&/3++$)*"#8$&#/"$&5("6#5&3)9# H I#"1"*+('6"#$)6#9(36

"1"*+('6"&#CU57#P+7#$)6#Q$(%')E#')#A5$(+R#91$&&#$&#("0"(")*"?# !"#H I

"1"*+('6"#4''(12#+($)&/3+&#139!+#3)#51+($B3'1"+#($)9"?# !"#+($)&/3++$)*"#3&

$%'5+#<.V#$+#-N.#)/#8$B"1")9+!?#D'(#8$B"1")9+!#$%'B"#,..#)/#+!"

+($)&/3++$)*"#3&#!39!"(#+!$)#N.V?#Q'/4$("6#+'#A5$(+R#91$&&7# +!"# 139!+

+($)&/3&&3')# 0'(#+!"#9(36#"1"*+('6"&# 3&#$%'5+#K.V7#!'8"B"(# 3+#*$)#%"#5&"6

3)#51+($B3'1"+#($)9"?

.?K

.?-=

.?-

.?<=

.?<

.?.=

.

U
%
&
'
(%
$
)
*
"

.?K=

.?,

-=. K.. K=. ,.. ,=.

W$B"1")9+!#X)/Y

N..=.. ==. L.. L=. M.. M=.

-LZ?=#&"*

-KZ?=#&"*

-.Z?=#&"*

<MZ?=#&"*

<,Z?=#&"*

<<Z?=#&"*

LZ?=#&"*

=Z?=#&"*

-Z?=#&"*

.?=#&"*

?@A"/./0123</

B2(<"/./0123</

Q$+$1'9#['? \"&*(34+3')

.<K,K- H I<<#"1"*+('6"#N#G#-M#G#<?<#//#C<.#4*&E

.<K,K= H I.=#"1"*+('6"#N#G#-M#G#.?=#//#C<.#4*&E

6.748!*
-

.<K,KK H I<<#"1"*+('6"#<.#G#<.#G#<?<#//#C<.#4*&E

.<K,K, H I<<#"1"*+('6"#<.#G#-.#G#<?<#//#C<.#4*&E

.<K,KL H I.=#"1"*+('6"#<.#G#<.#G#.?=#//#C<.#4*&E

.<K,KM H I.=#"1"*+('6"#<.#G#-.#G#.?=#//#C<.#4*&E

Reference data:

 !"#139!+#+($)&/3++$)*"#'0#]^Q:Q#P1$+3)5/#/"&!#"1"*+('6"#3&#=.#_#==V?

Q$+$1'9#['? \"&*(34+3')

.<-L==* 9:,1+;(<;"=.">8 3"4?4@.8/34"A/8"B/C"@4??

.<-L=L* 9:,1+;(<;#D-">8 3"4?4@.8/34"A/8"B/C"@4??

.<-L=M* 9:,1+;(<;",28E/F">8 3"4?4@.8/34"A/8"B/C"@4??

* to be discontinued after stock is sold out
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PK-3 Electrode Polishing Kit

Instructions to polish the working electrode surface with PK-3

P("4$("#+!"#91$&&#41$+"7#$)6#45+#$#0"8#6('4&#'0#

4'13&!3)9#63$/')6#')#63$/')6#4'13&!3)9#4$6?

`'16#+!"#Qa#"1"*+('6"#4"(4")63*51$(#+'#+!"#4$6? P'13&!# 3)# $# *3(*51$(#/'+3')7# 0'(# K.# &"*')6&# +'#

-#/3)5+"&?#b3)&"# +!"#"1"*+('6"# &5(0$*"#83+!#

63&+311"6#8$+"(?

 !"#45(4'&"#'0#4'13&!3)9# 3&# +'# ("/'B"# ("6'G# ("$*+3')#4('65*+&#$**5/51$+"6#')# +!"#8'(;3)9#"1"*+('6"#&5(0$*"?# !"#4'13&!3)9#

/$3)+$3)&#+!"#&5(0$*"#'0#8'(;3)9#"1"*+('6"&#0'(#QacD1'8#*"11&#$)6#;""4&#+!"/#3)#$#9''6#*')63+3')?

W3+!#("4"$+"6#"1"*+('*!"/3*$1#("6'G#("$*+3')#"G4"(3/")+&7

$6!"&3')#'0#"G4"(3/")+$1#4('65*+&#')#+!"#"1"*+('6"#&5(0$*"#*$)

+$;"#41$*"#$)6#+!"#"1"*+(')#+($)&0"(#($+"#3&#$++")5$+"6#9($65$112?

H0#"1"*+(')# +($)&0"(#&4""6#%"*'/"&#&1'87# +!"#6300"(")*"#%"+:#

8"")#4"$;#4'+")+3$1&#0'(#'G36$+3')#$)6#("65*+3')#8311#%('$6")?

U0+"(#("0("&!3)9#+!"#"1"*+('6"#&5(0$*"#%2#4'13&!3)97#+!"#"1"*+(')#

+($)&0"(# ($+"#8311# 3)*("$&"# $9$3)?#U&#$#("&51+7# +!"# 4"$;#4'+")+3$1#

3 G484F@4"843-@4!"2F3"84.-8F!"./"2F" 342?",a?

d#W!")#"/"(2#4$4"(#3&#5&"6#0'(#4'13&!3)97#5&"#63&+311$+"6#8$+"(#')12?#P'13&!3)9#$15/3)$#$)6#63$/')6#*$)#)'+#%"#5&"6#0'(#

##P2('12+3*#9($4!3+"#"1"*+('6"&#CPO^E#$)6#P1$&+3*#0'(/"6#*$(%')#"1"*+('6"&#CPDQ^E?

8 Others

Polishing refreshes working electrode responses

STEP 1 STEP 2 STEP 3

Q$+$1'9#['? \"&*(34+3')

.<K--K Pe:K#^1"*+('6"#P'13&!3)9#;3+

Q')+")+& f+2 P5(4'&"

.<-L-. .?.=#>/#4'13&!3)9#$15/3)$#C-.#/gE# < ;/8"HF2?"I/? !7 F>

.<-L-< <#>/#4'13&!3)9#63$/')6#C<.#/gE# < D'(#3)+"(/"63$+"#4'13&!3)9

C.<-L..E U15/3)$#4'13&!3)9#4$6 <. ;/8"HF2?"I/? !7 F>

C.<-L.<E \3$/')6#4'13&!3)9#4$6 <. D'(#3)+"(/"63$+"#4'13&!3)9

.<K--- b"41$*"/")+#91$&&#41$+"#0'(#Pe:K < O1$&&#41$+"#+'#&+3*;#+!"#4'13&!#4$6

I4+3')$1#3+"/& P5(4'&"

.<K-K, L#>/#4'13&!3)9#63$/')6#C<.#/gE# D'(#('59!#4'13&!3)9

.<-L.. U15/3)$#4'13&!3)9#4$6#C-.#4*&E ;/8"HF2?"I/? !7 F>

.<-L.< \3$/')6#4'13&!3)9#4$6#C-.#4*&E D'(#3)+"(/"63$+"#4'13&!3)9

.<-L<. Q'$(&"#4'13&!3)9#4$6#C-.#4*&E D'(#('59!#4'13&!3)9

.<-L<< ^/"(2#4$4"(#@DN..d#C-.#4*&E D'(#PO#$)6#PDQ#"1"*+('6"#4'13&!3)9

Ug]#Pe:K#/'B3"

Support Movie link
!++4&Scc888?$1&:h$4$)?*'/c<LK,?!+/1

781/2"63.(5D

I/832/"63.(5D

B.7554"K72I3:"/./0123</

 !"#$%&'()*+

,#!'$#%&'()*+
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Glassy Carbon -Z
C./75/"03:9"2$"1D/":/E/51"(:832$71(3:"71"FGH"E/I5(1/

""""""""""""EEE*7.5,J767:*03$
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Glassy Carbon

W"#&54412#$#%('$6#($)9"#'0#O1$&&2#Q$(%')#4('65*+&?#]4"*3$1#&!$4"&#&5*!#$&#434"&7#4'+#&!$4"7#"+*?#'(#*5&+'/#63/")&3')&#$)6#&!$4"

$("#$B$31$%1"#')#("A5"&+?

O1$&&2#Q$(%')#!$&#$#A53+"#5)3A5"#&+(5*+5("?# !3&#/$+"(3$1#*'):

+$3)&#$#($)6'/#*'/%3)$+3')#'0#%$&$1#41$)"&#$)6#"69"#41$)"&?

 !"#&*!"/$+3*# ')# +!"# (39!+# &!'8&#$#/'6"1# 3115&+($+3')# 3)+('65*"6

%2#O?#T?# i");3)&#$)6#e?#e$8$/5($?#OQ# 3&# $)#'5+&+$)63)9

/$+"(3$17#8!3*!# *$)#%"#5&"6# 0'(# +!"#"1"*+('6"&# 3)# $)$12+3*$1

*!"/3&+(27#0'(#"1"*+('*!"/3*$1#/"$&5("/")+&7#6"+"*+3')#'0#!39!:

&4""6#13A536#*!('/$+'9($4!27#%3'&")&'(&7#$)6#'+!"(&?

g$S#H)+($41$)$(#T3*('*(2&+$13)"#]3R"7#g*S#H)+"(41$)$(#T3*('*(2&+$13)"#]3R"

O?T?#i");3)&#$)6#e?#e$8$/5($S#[$+5("#-K<7<M=#C<ZM<E?

Characteristics of Glassy Carbon

L3<"146/M#63$/"+"(#0('/#<#+'#<.#//j#1")9+!#54#+'#N..#//

C.71/"146/M#54#+'#K..#G#K..#//j#+!3*;)"&&#'0#.?K7#.?=7#$)6#<#+'#L#//

'(.$"146/M#54#+'#<..#G#<..#//j#+!3*;)"&&#'0#L.7#<..7#$)6#<,.#>/

D5(+!"(/'("7#6(3113)97#*5++3)97#$)6#/3(('(#4'13&!3)9#3&#4'&&3%1"?

Size range available for customized products

P!2&3*$1#4('%"(+3"&

]!$4" I+!"(#+!$)#D31/ D31/

\")&3+2 <?,-#9c*/
K
# <?=,#9c*/

K
#

U&!#*')+")+ k#<..#44/#

@44"(# "/4"($+5("#g3/3+#3)#
B$*55/

K...#lQ <...#lQ

P'('&3+2 .#V

O$&# ($)&/3&&3')#b$+" <.
:Z
*/

-
c&# <.

:<<
*/

-
c&#

`$(6)"&& -K.#`a<# K,.#`a<#

F")63)9#]+(")9+! -L.#[c//
-
# -<.#[c//

-

Q'/4("&&3B"#]+(")9+! ,N.#[c//
-
# =N.#[c//

-
#

m'5)9n&#T'6515& K=#;[c//
-#

 !"(/$1#^G4$)&3')#
,/4J@ 4F."K+L"1"+LL#lQE

-?Lo<.
:L
#<ce# K?=o<.

:L
#<ce#

`"$+#Q')65*+3B3+2#CK.#lQE L?K#WcC/peE ,?K#WcC/peE

^1"*+(3*$1#("&3&+3B3+2 ,=#M'p/ =.#M'p/

Features

 !"#$%&'()#*+!

 !,-.ellen*!/*01#2#*+!as %#$% as 3000 °3!#4

   v0.((m

 !"#$%2+!)5/#/*04*!0$0#4/*!.%56#.02!.7))7/#74!

 !86'5)650125!*7!$0/!049!2#:(#9/!

 !;#$4#<.04*!%0)945//!=!s*)54$*%!

 !>779!/()?0.5!.749#*#74/!0?*5)!'72#/%#4$!

 !@0A7)0125!525.*)#.!.749(.*#4$!')7'5)*#5/!

 !B7C!*%5)602!5-'04/#74

 !"#$%!)5/#/*04.5!0$0#4/*!#47)$04#.!049!

!!!7)$04#.!/02*/!

 !>779!1#7&.76'0*#1#2#*+!

 !8/7*)7'#.!'%+/#.02!=!.%56#.02!')7'5)*#5/

Q$+$1'9#['? \"&*(34+3') ]3R"

b'6#+24"

.<.ML< b:<#O1$&&2#*$(%')#('6 63$#<#G#<..#//

.<.ML- b:-#O1$&&2#*$(%')#('6 63$#-#G#<..#//

.<.MLK b:K#O1$&&2#*$(%')#('6 63$#K#G#<..#//

P1$+"#+24"
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