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(=) 2lOtE| 2

(F) HOtEH R0 M= H7|21SE 24, B4, HIM, BIEZ| B|AE 3 AR 2 ZH|IE SS5tL AU

=

Lt 2 Potentiostat/Galvanostat

WPG Series

+ 4 Kelvin probe Et2}2| potentiostat/galvanostat 2|2
+ 16bit ADC, DAC

o ZAIZHAZ0| Agt

o ARBAFHOIE 1St AT EQ0]

« LAN EAI HFAI

O o™
« 22 ZY O S A3 MY 2 TRV I=2HIS

+ 2fOJAIA 0f 80| IVMAN™ (DC BI0|Ef £4) 2 E3t H0lE| 342] 7Hs
- DAY Z2 A s

AT EQ0] (Smart Interface)

32bit/64bit OS

TCP/IP(LAN) 4!

Z|cH 200 A 22 &ty

ZE A 2|0 1071 etz A 4™ Ths

S4E EEL 2|t 290,000 ClI0[E ZQIE X% 7t
7Heol Mot

02| SR HAIZH O ZY ZHE 7|
H|O|E} ¥iR) 7|5

WYSIWYG Z12i¥

AEZLHOIE a3t AT EQOf

or

CSPPRARLFICY: EL

Energy Test

+ CC/CV (Lithium battery) test menu

+ CC/CC (NiCd(NiMH) battery) test menu
* Steady state CV

* Pstat IV curve

» Gstat IV curve

* EVS (Electrochemical voltage spectroscopy) test
* GITT (Galvanostatic intermittent titration technique) test
* PITT (Potentiostatic intermittent titration technique) test

@ o - NYHZ s By

Electroanalytical Techniques

+ Cyclic voltammetry

* Linear sweep voltammetry
+ Chrono-amperometry

* Chrono-coulometry

» Chrono-potentiometry

Corrosion Measurement

* Tafel plot

* Potentiodynamic

* Potentiostatic

* Galvanostatic

* Cyclic polarization

* Ecorr vs. time

* Linear polarization resistance

4 7123 WPG100ex h

o QR £10V(7|E)
« MEHE £1AC|R)

- J

-

-

2/CH TH9) < 400Watt
2o 19| 2{TH THSILHOIA 1Y 75
MR 9l 6B B

=mzm weetoos ) [

=TT O

-

-

=128 WPGI00HS )

Z|cH o : 800Watt
e e« 2o LA R[Y 7S

« HF AR 6 MR HER Y,

4 )
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e A : o TheILHOIM 2|1 E 7Hs

HE el 4 HT e
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@- - - =: Specification

WPG100ex

WPG100S

WPG100H8

« control voltage range +10V(7|2) = A2 T2 AKY

* voltage accuracy +0.02% f.s.
* current range 8 = ARt T3 ALY
* current accuracy +0.02% f.s.
« compliance voltage +12V(7|8)
* sampling time Tmsec
WPG100H12

AREAt = ALY (+45V O]LY)
+0.05% f.s.

674

+0.05% f.s.

AREAt = ALY (+45V O]LY)
Tmsec

WPG100HP

AREAt = ALY (+45V O|LY)
+0.05% f.s.

674

+0.1% f.s.

AREAt = AR (+45V O]LY)
Tmsec

« control voltage range AR E ALY (+45V O|LYf)
* voltage accuracy +0.05% f.s.
* current range 494

* current accuracy +0.1% f.s.
« compliance voltage AR FE ALY (+45V O|LYf)
* sampling time Tmsec

WMPG Series

+ 4 Kelvin probe type?| potentiostat/galvanostat 3|2

L& 7H9]0] 0.0015%2| s AS

oS UE gl (A S/+3 4Y)

- UR/HY A H EY 2F 2 EH9]2| 0.0015%2] Zatist
s

- ZAIZH Aol Ast

WA 0|2 28 2 5517| |510] 2| & #|0|2 A

AT EQIN (Smart Interface)

32bit/64bit OS

TCP/IP(LAN) S4!

Z|CH 200 THA| 24 2

2 T 2| 1071e] MEzA 4 Tks

S48 HELY 2|t 290,000 HI0JE ZRIE ¥ 7ts
7heo| Ajof

O3] SR HAIZH D ZL 2HE 7|
CllOJEt ¥R 7|5

WYSIWYG 2=

ALEAH OIS 12{et 2T EQ0]

olr

CSPPPL P EL

D35S 16 bit ADC/DAC : BE WMPG 222 4|0] L H|0E] 43

AHEA} RE ARE (£45V O|LY)
+0.1% f.s.

220]| ka2t 171 == 374
+0.1% f.s.

AHEA} E ARE (£45V O|LY)
Tmsec

Ck'E Potentiostat/Galvanostat

Closet ok

- Fail check 7155 : 3Z00| 83T LIS P2 AAY X5 52
- System safety parameter : 4

1o
Z34710] ZH| S 0jE P

EEAYE AHRAS HE FR S SA

=

TCP/IP £41
D AR 32 HF Tk

He[BHOI0IH 22{27| Y LHELHY| 7|s
2t0| A SO Gio] IVMAN™ (DC H|OIE 24)S S8t HI0JE] 22| 7+s

Electroanalytical Techniques

* Cyclic voltammetry

* Linear sweep voltammetry
* Chrono-amperometry

* Chrono-coulometry

* Chrono-potentiometry

Corrosion Measurement

« Tafel plot

* Potentiodynamic

* Potentiostatic

+ Galvanostatic

+ Cyclic polarization

* Ecorr vs. time

* Linear polarization resistance

Energy Test

+ CC/CV (Lithium battery) test menu

+ CC/CC (NiCd(NiMH) battery) test menu

* Steady state CV

* Pstat IV curve

* Gstat IV curve

* EVS (Electrochemical voltage spectroscopy) test

* GITT (Galvanostatic intermittent titration technique) test
* PITT (Potentiostatic intermittent titration technique) test
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4 2B A
WMPG1000Ls/ WMPG1000Le

729
WMPG1000S

2329
WMPG1000D

Z|CH T : 500mWatt

AL £10V(TIR)

UE HQ| @ A|AR ALY 2} CHS
Z|CH 10mA@10V(Ls)

Z|CH oH] : 50Watt
Q= £ 10V(7]R)
o UT HQ| L AAR ALY 2} CHE

2|04 149 : 400Watt
249 19| 2{CH TYSILHOIA 21 75
MRl 5HR Y

T =TT

k ZICH T00mA@ 10V (Le) j K 2T 5A \ j
( zuey N nmmm )
WMPG1000M1/ WMPG1000M2/ WMPG1000H8/ WMPG1000H12 WMPG1000HP

Z|CH I+ : 100Watt(M1)

Z|CH I+ : 800Watt (H8)

200Watt(M2) 1200Watt(H12) el Lol .
. HerHol: 10V (7|2) « HQF ol 1 ZoH THILHOIM 21 7Hs + ZIoH Ik - AkWatt
- AR Y5 AR He + 75 99l 5 HE Hel(HB) + T 2 HRHM 2
2|t 5A@10V/(M1 4742 H|(H12 ’ts
zltn 10?@1 0\(/(M)2) A ARG 3ES 1 UR R
\ VAN J
@- - = =: Specification
WMPG1000Ls WMPG1000M1
WMPG1000Le WMPG1000S WMPG1000M2

« control voltage range +10V(7|=2)*! 10V [2)* £10V(7|2)*!

* voltage accuracy +0.02% f.s. +0.02% f.s. +0.02% f.s.
* voltage resolution 0.3mV(7|&) 0.3mV(7|&) 0.3mV(7|&)
* current range 57f*2 57H*2 57j*2
Z|cti £10mA@10V(WMPG1000Ls) Z|c £5A 2|t +5A@10V(WMPG1000M1)
2|t £100mA@10V(WMPG1000Le) 2|t £10A@10V(WMPG1000M2)
* max. power per channel 500mWatt*? 50Watt*3 100Watt(WMPG1000M1)*3
200Watt(WMPG1000M2)*2
* current accuracy +0.02% f.s. +0.02% f.s. +0.05% f.s.
* current resolution 16 bit(x0.0015% f.s) 16 bit(+0.0015% f.s) 16 bit(+0.0015% f.s)
* input impedance 10" Ohm 102 Ohm 102 Ohm
* sampling time *4 *4 *4
WMPG1000D WMPG1000H8 WMPG1000H12 WMPG1000HP
* control voltage range AFEAL FE A ALEAF & ALY ALEAF & ALY AFEAL FE ARG
* voltage accuracy +0.05% f.s. +0.05% f.s. +0.05% f.s. +0.1% f.s.
* voltage resolution 16bit 16bit 16bit 16bit
* current range 57K*2 57H*2 474*2 17} EE= 37H*2
* max. power per channel 400Watt*3 800Watt*3 1200Watt*3 4kWatt*3
* current accuracy +0.05%f.s +0.1% f.s. +0.1% f.s. +0.1% f.s.

* current resolution
* input impedance
* sampling time

*1: £40VLHOIA ALE2E Y | 21 7Hs

16 bit(+0.0015% f.s)
102 Ohm (<10V)
*4

*21 A AR ARSO| k2t CHE

*4: FMO| QP=AL : 8~40HE AIAR 10msec 41~6434'E A|AE] 10msec (SIFEE 271 22)
SMO|U=AR : 8~163Z AIA 10msec 17~403'E AIAE 10msec (SIFEE27H HR) 41~642412 A|AR! 20msec (SIF EE 271 HL)

16 bit(+0.0015% f.s)
102 0Ohm (<10V)
*4

*3: 23 = 2|0 e x 2o HF x 2

16 bit(+0.0015% f.s)
102 Ohm (<10V)
*4

16 bit(+0.0015% f.s)
102 Ohm(<10V)
*4
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HHE{2| U7

WBCS Series

16bit 2352 ADC, DAC

Potentiostat/galvanostat 3|2

- 2U0i|A
7 f—

HIZ BEHO||A 22 St A|

O’y O )

AP 1281HE*

CHA| QF &3] 7|5

- “safety limit” 2t “fail check” 7|5 &
A5 M|t AT EQ|0] 2|2

AT EQ0| (Smart Interface)

32bit/64bit OS

TCP/IP(LAN) £

Z|CH 200 THY| 274 A

ZHCEAIE Z|CH 10702 ?‘J%Fi?_" UH 7=

HBEAIZE Q10| BEZ CHS HA &

EMR EELH 2/t 290,000 HI0[E] 21 E X% 7ts

7Fag) HlofEt
03] Z20| AP IHTY Y 7|5
HlOIE} ¢ 715
WYSIWYG 2=
ArEAFHO|E TSI AT E.

==

llof

@ MU HIY
Energy Test

+ CC/CV (Lithium battery) test menu

+ CC/CC (NiCd(NiMH) battery) test menu
+ Steady state CV

* Pstat IV curve

» Gstat IV curve

. 2EHSH

93| BHa| o A|AEI B2

- 22119 B g A ZH‘-" (WBCS3000S/LS/Le /Lx/M1/M2)

- ZAHS A ET 2

- Substation add-on Hf4!
2|ot0] 2| 7ts

(D1QF 83f K| AEHO) °|.|_ro|E|:§|:|}:rLA-I 40
NZHLH 8ad R

A2 & stLzt

_I_

=71)

- A A EE HY/HF Af%’g 225 1Y Tk

TCP/IP EAI
Rack &Ej 32

7+s (WBCS3000Ls/Le)
MeEfAfs: B2 ot 2 23

T4 Afoto] 2 22 A|F 7Hs

Multichannel control panel

Electroanalytical Techniques

* Cyclic voltammetry

* Linear sweep voltammetry
+ Chrono-amperometry

* Chrono-coulometry

* Chrono-potentiometry

Corrosion Measurement

* Tafel plot

+ Potentiodynamic
* Potentiostatic

+ Galvanostatic

* Cyclic polarization
* Ecorr vs. time

* EVS (Electrochemical voltage spectroscopy) test
* GITT (Galvanostatic intermittent titration technique) test
* PITT (Potentiostatic intermittent titration technique) test

* Linear polarization resistance

@ .- Y Y THs BY

-

MY MU (32ch¥) HHF (32chd) 7128 Y
WBCS3000Ls/ WBCS3000Ls32/ WBCS3000Lx32 WBCS3000S WBCS3000M1
WBCS3000Le WBCS3000Le32
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WBCS3000M2 WBCS3000D WBCS3000H8 WBCS3000H12
- J
nEEE]
WBCS3000HP
@- - = =: Specification
WBCS3000Ls(32)
WBCS3000Le(32) WBCS3000Lx32 WBCS3000S
+ control voltage range 5V |2)* -1V to +5V (7|&2)*! 5V |2)*
+ voltage accuracy +0.02% f.s. +0.02% f.s. +0.02% f.s.
+ voltage resolution 0.15mV(standard) 0.15mV(standard) 0.15mV(7|&)
« current range 4 7H*2 4 7l*2 4 7*2
Z|cH +10mA@5V(WBCS0000Ls,Ls32)  Z|t +1A@-1V to +5V Z|CH +5A@5V
Z|cH +100mA@5V(WBCS3000Le,Le32)
+ max. power per channel 200mWatt(WBCS3000Ls)*3 6Watt*3 50Watt*3
2Watt(WBCS3000Le)*?
* current accuracy +0.02% f.s. +0.02% f.s. +0.02% f.s.
« current resolution 16 bit(0.0015% f.s) 16 bit(0.0015% f.s) 16 bit(0.0015% f.s)
* input impedance 102 Ohm 102 Ohm 102 Ohm (<10V)
+ sampling time x4 x4 x4
WBCS3000M1 WBCS3000M2 WBCS3000D
« control voltage range +5V(7|=2)* 5V |2+ ALBAL FZ AR+
* voltage accuracy +0.02% f.s. +0.02% f.s. +0.05% f.s.
* current range 47l*2 4712 471*2
* max. power per channel 100Watt*? 200Watt*? 400Watt*3
* current accuracy +0.05% f.s. +0.05% f.s. +0.05% f.s.
* current resolution 16 bit 16 bit 16 bit

* input impedance
+ sampling time

102 Ohm (<10V)

*4

10" Ohm (<10V)
*4

10" Ohm (<10V)
*4

WBCS3000H8 WBCS3000H12 WBCS3000HP
* control voltage range ALEA} T AR ALEAL B ARQF#1 AP A} 22 ApQF#1
* voltage accuracy +0.05% f.s. +0.05% f.s. +0.1% f.s.
* current range 471*2 37h*2 M=of w2t 171 = 374*2
* max. power per channel 800Watt*3 1200Watt*3 4kWatt*?
* current accuracy +0.1% f.s. +0.1% f.s. +0.1% f.s.

* current resolution
* input impedance
* sampling time

*10 (Z|CH 2Y-Z|AXLY) (BOVLHOIA ALEZL MY R A 7k *2: A| AR AtJO|| w2t CHS:
*4: ZMO0| QU=ZL 1 8~40A'E AIARI 10msec 41~80AH'E AIAE 20msec 81~1242f'E A|AR] 50msec
SMO| U= 8~16A2 AIAE 10msec 17~402H'E A|AR] 20msec 41~80f'2 A|AR S0msec 81~1282H'2 A|AE 50msec (SIFEE 270 2Q)

16 bit(0.0015% f.s)
102 0hm (<10V)
*4

16 bit(0.0015% f.s)
102 Ohm (<10V)
*4

*3: M3 = 2|t MY x 2 MF x 2

16 bit(0.0015% f.s)
102 Ohm (<10V)
*4

Instruments
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ATEQ|0| (WFTS™ Software)

ZcH5tT 412 24

SAZE 2= H[O]E
ALEAF Holo| 2= QIE{T0] A

OOl A& A& 71s

Wi BLR.C A m2 T2

SOl H|o[F 22| AT ES0]

HE click & play 2E

VOI(Value of Interest) C|AZ2|0] MEH
2t D5 AE[E CHE MZ 5A|

Smart2 Series

HUESH 37]0| £318 AlAY

A=4of| g (PEMFC, PEM/DMFC)

2712 B A|F : SMART2PEM/DMTMo, SMART2PEMTM
A4S T2 742 Hlof

ol ofF 2 22 210l U M 2 Hof

PCE £3 A% 2k 245 Hof

ARG | L

Stoichiometric H0] 7ts

Nafion HE2{|Ql 2410 7157

Ot S 2I5t watch-dog 7|5 & ZHE OF 23
E2E| H0|E B AT EQ|0]

=5 ==

4 PEMFC 7} | ) 4 PEM/DMFC &7} 2| )

SMART2PEM SMART2

- /L J

Flow cell controller (FC1)

@

HE

=]
« R 2L A0/E2Y AARS QIEH 7|2 EUE AR
o A AR A0 M2t 22, SE A0 W E2HE IS EE 2 Its
« Ao 2 Y o0y (S8 et S4 ME Q)
S8 =0f - 7tA = M R 2
= MR AA| - 82 on/off Z&
= =2 222 HiEZ| - 2= Ao
B 112|745 2 HHE{2 - 2% 7+57] A|of
s e - rotator2| S|AAF &|M £ H|Of
® Chlor-Alkali 34
= A7 Y E st R Ao o DMO| S| 2 AL £ THs

10



Designing the Solution for Electrochemistry

Won/:\lech

ZIVELAB Electrochemical Workstation

SM (Smart Manager) Software

Sequence file, technique menu, batch file2 0|85t A&

S8 [HE 2| 2stE 4 SE HS
Chofeh AA|ZH JeH = 2|
A8t Y 2|3

Energy Software Package(BAT)

BAT software supports IR measurement.
1. Battery test techniques
+ CC/CV test for cycle life test of lithium battery

USB &4l

Of0|I2 7|52 0l
Ha|e H/oaE 4= Ao

Instruments

25 ATA A Jts

- T 20

A3 2%t BE AT E 0 7|2 =5

+ CC/CC test for cycle life test of NiCd or NiMH battery

+ Discharging test
+ EVS(Electrochemical voltage spectroscopy)
+ Variable scan rate CV
* Potentiostatic IV curve
+ Galvanostatic IV curve
+ Steadystate CV
+ GITT
+PITT
+ Pulse mode for GSM & CDMA profile
2. Control mode

CC/CV test

+ Charge/Discharge: CC, CC-CV, CP, CR, pulse, sine wave

3. Cutoff condition

« time, voltage, current, power, temperature, auxV etc.

EIS Software Package (EIS)

1) Potentiostatic EIS

2) Galvanostatic EIS

3) Pseudo galvanostatic EIS

4) OCP(*1) EIS

5) Potentiodynamic PEIS

6) Galvanodynamic GEIS

7) Potentiodynamic HFR

8) Galvanodynamic HFR

9) Potentiostatic HFR monitor
10) Galvanostatic HFR monitor
11) Multisine potentiostatic EIS
12) Multisine galvanostatic EIS
13) Intermittent potentiostatic EIS
14) Intermittent galvanostatic EIS

‘l-ll JEHE

DC Graph

- For general data display

- 4 shortcut buttons: | vs. V, E vs. Logl, V,
lvs. time, Vvs. Q

- Graph parameters: time, Eref, |, Eoc,
Id, Aux1, Aux2, Aux3, temp, Logl, Load,
ChQ, DchQ, ChQs, DchQs, Ch P, Dch P,
Ch-Wh, Dch-Wh, Sum Wh, Sum Q,
sum |Ql, |Q[, Rp, dQ/dV

Pulse shape profile monitor
(micro seconds order)

EIS Graph
- For EIS data display

- 3 shortcut buttons: Nyquist plot,

Bode plot, Cs vs. frequency
- Graph parameters: Frequency, Z

Zmag, Zph, Y, Yimg, Y, |Y]|, Yph, LogZ,
LogY, Rs(R-C), Cs(R-C), Rp(R| C), Cp(R| C),

Rs(R-L), Ls(R-L), Q(R-L), time, Vdc,
temp, Aux(1,2,3)*

EVS test Variable scan rate CV

Current sine wave
(charge ripple simulation)

Corrosion Software Package(COR)

Corrosion technique supports IR compensation.
+ Tafel(Tafel experiment)

* Rp(Polarization resistance)

* RpEc trend

» PDYN(Potentiodynamic)

+ CYPOL(Cyclic polarization resistance)
* GDYN(Galvanodynamic)

+ Reactivation

+ Galvanic corrosion

* Potentiostatic ECN

* Galvanostatic ECN

* ZRA mode ECN

Electrochemical Analysis Software Package(EAS)

1. Step techniques
» CA(Chronoamperometry)
+ CC(Chronocoulometry)
+ CP(Chronopotentiometry)
2. Sweep techniques
« LSV(Linear sweep voltammetry)
+ SDV(Sampled DC voltammetry)
« Fast CV
« Fast LSV
3. Pulsed techniques
« DPV(Differential pulse voltammetry)
» SWV(Square wave voltammetry)
» DPA(DIff. pulse amperometry)
» NPV(Normal pulsed voltammetry)
* RNPV(Reverse normal pulse voltammetry)
« DNPV(Differential normal pulse voltammetry)

BAT Graph

- For battery cycle data display

- 3 shortcut buttons: cycle capacity,
cycle average, Log(cycle No) vs. depth of
discharge plot.

- Graph parameters: cycle number, Ch Q,
Dch Q, Sum Q, Coulomb Eff, Ch-Wh,
Dch-Wh, Sum Wh, Energy Eff, MinV, MaxV,
ChQs, DchQ, ChVavg, DchVavg, Vavg

re, -Zim,

Idc,

* B0 ufef BA| 50| L2k 4 U
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Designing the Solution for Electrochemistry

Won/:\Tech

Ctall'd Electrochemical Workstation

ZIVE SP Series

Compactst C|At2l

QUI|HA 2 S ISt LHE FRA(E | 2H| 222)
Multisine 7|s 2| 147}A| EIS H|ZH A
REYYZHIIS

UL EA E= U7 HA UM A 7H5(GSM, CDMA etc.)
B2 Ci|O|E| ME £

- Cllo|Ef ZZQIE 0| 2} 2usec = 3usec

542,000 point H|0[E{ A&

PCet E410| BAE ¥ 2% 7ts, PCAHEZE Z HO|E A5 W&
ZE|HE FY 7ts

145 HHS I8 power booster AHE 7+s (option)

2 S8H AT EQ0] Ii7|A| =t
- EIS software package (EIS)

Cyclic voltammety, voltage/current sweep & 7|&22Q1 X7|5l5t |3

- Energy software package (BAT)
- Corrosion software package(COR)
- Electrochemical software package (EAS)

B2 i, AlEA O|C|E], HiZ| OFUS O] 8510] M AA1E MY 24

- AEAL| o=t SA0f| YA MY £ U= 715 AH

SM Smart Manager 2ZE¢||0{ 22 ¢ 13|0|=
ol 2to| A 1O ¢lo] ZMAN™ (EIS HIO|Ef &A1) 1t

IVMAN™ (DC Gi|O|E] 24]) AZEQIO|E S5t H|0|E H2| 7Hs

( 7124 ZIVE SP1 N B9 ZIVE SP2 N HA8 ZIVE SP3 )
o YL 210V
« 2432 #2[: 20nA to 2A (2nA with gain
 Sa s oont Pogga a1y . Compli-;lnce?i%*: iZO(V ithoain
K. ﬁ%ﬁ-‘.’-l:100nAto1A(10nAwithgain)j K M5 He: 2nAto 2A (200pAwithgain)j \_ * Floatng ground type -
: AUFE ZIVESPS N ( DAY ZIVE SPSH N 2 #EatolgA N
M ZIVE SP5HC
o YR 210V
L AR 210V o + A 240V o . M2 2] TnAto 1A (100pA with gain)
N 45 2| 5nAto 5A (500pA with galn)j \ 2Z el 1nAto 1A (100pA with gain) )\ Compliance 249 #9|: +40V )
(" TX23 ZIVE SP10 N [ o Smart LCD Display )
DC Mode
o YR £5V
G 25 =#He|: 10nAto 10A (1nA with gain)j \_ EIS Mode )
@- - = =: Specification
ZIVEsP ZIVE sp2 ZIV&sp3

£10V, £1V, £100mV
+0.02% f.s(gain x1)
100nA to 1A, 9 ranges

« control voltage range
* voltage accuracy
* current range

(with gain) (10nA)
* current accuracy +0.05% f.s.(gain x1)>100nA
» compliance voltage 12V
* slew rate 10V/psec
* input impedance 2x103Q | | 4.5pF
« frequency range 10pHz ~ TMHz
* aux port 1 analog input: £10V
* size(WxDxH) 160x330x81Tmm
* weight 2.05kg

£10V, £1V, £100mV
+0.02% fs (gain x1)
2nAto 2A, 11 ranges
(200pA)

+0.02% f.s.(gain x1)>200nA
12V

15V/psec

2x103Q | | 4.5pF

10pHz ~ 2MHz

digital: 3 output/2 input
analog: 1 output/3 input
93x305.7x158mm
2.95kg

£10V, £1V, £100mV
+0.02% fs (gain x1)
20nA to 2A, 10 ranges
(2nA)

1+0.02% f.s.(gain x1)>200nA f.s
+20V

8V/usec

2x103Q | | 4.5pF

10pHz ~ TMHz

digital: 3 output/1 input
analog: 1 output/3 input
195x313x105mm

12
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@- - - =: Specification

ZI\V

SP5 ZIV

SP5HC

Z |V & sPsH

Instruments

ZIVE=spP10

« control voltage range
* voltage accuracy
* current range

£10V, £1V, £100mV
+0.02% fs(gain x1)
5nAto 5A, 11 ranges

£10V, £1V, £100mV
+1mV £0.1% of setting
TnAto 1A, 11 ranges

40V, £4V, £400mV
+4mV £0.1% of setting
TnAto 1A, 11 ranges

(with gain) (500pA) (100pA) (100pA)
* current accuracy +0.02% f.s.(gain x1)>500nA  +0.1% f.s.(gain x1) >100nA  +0.2% f.s.(gain x1) >100nA
* compliance voltage 10V +40V +40V
* slew rate 10V/psec 10V/psec 7V/usec
* input impedance 2x10Q)| | 4.5pF 2x10'3Q) | | 4.5pF 2x103Q)| | 4.5pF
« frequency range 10pHz ~ 1MHz 10pHz ~ TMHz 10pHz ~ 600kHz
* aux port digital: 3 output/2 input, digital: 3 output/2 input, digital: 3 output/2 input,
analog: 1 output/3 input analog: 1 output/3 input analog: 1 output/3 input
* size(WxDxH) 179x378.4x270mm 179%x378.4x270mm 179%x378.4x270mm
* weight 7.65Kg 7.65Kg 7.65Kg

SL{E Electrochemical Workstation

ZIVE PP Series

Compactst C|2F2!

2 Aol Ag

Tablet PC =3t

2@ 35 AC/DC adapter

—=Zod

e 0| 21| MIA Lo 210] ZMAN™ (EIS H|0|E{ £A4) 1}

IVMAN™(DCE|0|E] 24) £ZEQ|0{E S8t HIOIH 22| 7t

H7|etet HI3H 2
- EIS software package (EIS)

- Energy software package (BAT)

- Corrosion software package (COR)

+5V, £500mV, £50mV
+0.02% fs(gain x1)
10nAto 10A, 11 ranges
(1nA)

+0.03% f.s.(gain x1)>1TuA
+6V

10V/psec

>2x10"3Q | |4.5pF

10pHz ~ TMHz

digital: 3 output/2 input,
analog: 1 output/3 input
240x372x241mm

+ Cyclic voltammety, voltage/current sweep & 7|22l
S8E LT ELQ 0 If7|2| =&

- Electrochemical software package (EAS)

4 ZIVEPP1e N ( ZIVEPP3 N
i e e 0V . ZQHEIO|: £10V
\_ « 42 #2]:100nA to 1A (10nA with gain) J U . A2 9| 10nAto 1A (1nA with gain) )
@- - = =: Specification
ZIV & pple ZIVEpp3

« control voltage range
* voltage accuracy
* current range
(with gain)
* current accuracy
« compliance voltage
* slew rate
* input impedance
« frequency range
* aux port

* size(WxDxH)
* weight

£10V, £1V, £100mV
+0.02% f.s(gain x1)

100nA ~ 1A, 9ranges
(10nA)

+0.05% f.s.(gain x1)>100nA
12V

10V/psec

>2x10' Q| |4.5pF

10pHz ~ TMHz

1 analog input: £10V

411x321x165mm
4.4Kg

+10V, 21V, £100mV
+0.02% f.s(gain x1)
10nA ~ 1A, 10 ranges
(1nA)

+0.3% f.s.(gain x1)>100nA
+20V

8V/usec

>2x10'3 Q| |4.5pF
10pHz ~ TMHz

digital: 3 output/1 input,
analog: 1 output/3 input
411x321x165mm

4.4Kg
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Dual potentiostat

ZIVE BP2A

o FEAE AAH « PCH SH0| BA= 4 A& 7ts, PCAHAZ 2 H0|H AkF ME
o UOHA 2 S QISHLE FRAEIS SH S ISt EEo AH| 22 « 02| THO| ZIVE HIZE2 &30 EE| AME 18 7

« Multisine 7|5 2| 147}A| EIS B34 | o HZH i, AlZA Of|C|E], Hi2| oS 0|83t CHst A% 715

« REMNLZH IS + Cyclic voltammety, voltage/current sweep & 7|22l

U HA L= T A ZHEH M 715 (GSM, CDMA etc.)

B2 Ci|O|E MEE £

- Cl|o|Ef ZQIE 0| [}2} 2usec = 3usec

=T 542,000 point H|O|E A& - Corrosion software package (COR)

A'2E Smart LCD BEAIZ - Electrochemical software package (EAS)

ZbZE 70| 2 M 170 7|2 A2, 171Q| ATHHZ o2 A E| + SM Smart Manager AZEQ0{ 22 ¢10|=

2719] cell &% « HE ol 20| MlA FLOf §10] ZMAN™ (EIS Cl|O[E{ A1) 2t
IVMAN™ (DC H|0|E{ 24)) AZEQ0{E E5HH|0|E| H2| 7Hs

H7|gtet T 2 S8'E AZEQ0] I 7|A] &gt
- EIS software package (EIS)
- Energy software package (BAT)

WET
RE |CE

WE2
RE |CE

‘ mmm SPECiﬁcation

Channel 1 Channel 2 Z|VE BP2A
« control voltage range +10V, £1V, £100mV
4 * voltage accuracy +0.02% fs(gain x1)
ZIVE BP2A * current range 2nA ~ 2A, 11 ranges
(with gain) (200pA)
* current accuracy +0.02% f.s.(gain x1)>200nA
o YR 210V + compliance voltage 12V
o UF AR 2nAto 2A « slew rate 15V/psec
(200pA with gain) « input impedance >2x10"3Q| | 4.5pF
« frequency range 10pHz ~ TMHz
* aux port digital: 3 output/2 input,
analog: 1 output/3 input
K * size(WxDxH) 209x378x270mm
* weight 9.25Kg
Bi-potentiostat

ZIVE BP2F

ZWESH LA} Bi-potentiost

at

UOHA 2HS ISt LI FRAEIS 2SS IsH 820 ZH| S2e

3 9l 22t 7)) A 3, 17K 712 H3, 17He) M3 oz 1M

Multisine 7|5 2| 147tA| EIS H|Z <! A[H

iREA L 2H IS

Y HA L= HE HA ZHEK M 75 (GSM, CDMA etc.)
2 H|O|E| MEY £

- §|0|E{ ZQIE 40| (2} 2usec &= 3usec

Z'd 542,000 point H|0|E{ A2

ZHE Smart LCD HA|2

bl )

2719 U= 1702] 7|2 A=, 17| HTH=2 S55k= 1702 cell
Al

2719 cell &&0| 7+

PCo} S410| B7 = MY A& 75, PCHEZ 2 HIO|H AF HE
012{ The| ZIVE HIES HZ5H0 ZE| A2 74 7ts

B2 O, AlZA Of|CIE, BiR| IHUS 0|85 CHet & 7hs
Cyclic voltammety, voltage/current sweep & 7|22¢l
U735 HT Y 2| S8E AT EQ0] Ii7|R| =3

- EIS software package (EIS)

- Energy software package (BAT)

- Corrosion software package (COR)

- Electrochemical software package (EAS)

SM Smart Manager 2ZE¢|0f 22 ¢ 13|0|=

Hr ol 2to|4lA oK ¢lo] ZMAN™ (EIS H|0|E{ &A1) 1t
IVMAN™ (DC H|0|E{ 241) AZEQI0E S5t HI0|E X2| 75

‘ mmm SPECiﬁcation

Z I\ & BP2F

WE1 |WE2 [WE1 WE2
RE JCE RE |CE RE |CE
and
Bi-Potentiostat Channel 1 Channel 2
ZIVE BP2F
o YL L0V
« AFH{:10nAto 1A

(1nA with gain)

+ control voltage range
* voltage accuracy
* current range
(with gain)
* current accuracy
« compliance voltage
+ slew rate
+ input impedance
« frequency range
* aux port

* size(WxDxH)

+10V, 21V, £100mV
+0.02% f.s(gain x1)

10nA ~ 1A, 10 ranges
(TnA)

+0.05% f.s.(gain x1)>100nA
+12V

10V/psec

>2x103Q| |4.5pF

10pHz ~ TMHz

digital: 3 output/1 input,
analog: 1 output/3 input
232.6X324.6x243.3mm
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CkxjE Electrochemical Workstation

ZIVE MP Series

iR 248 24 s

W ojoJE} MER 4=

o= o

- O|O|E{ ZQIE 0] 2} 2usec &= 3usec
« 22 542,000 point H|0[E{ A&
PCot E4I0| B = AY 2|4 715, PCMEZ £ H|0|E] Ak MS

HE|AHE T1HE

SEHQI 22 ol M 8 E Y
- substation 712 S35l 22 & & 7ts

5 ool -
HY BA L= HZ HA ZH

Instruments

DHZ MEHZS 2|5t power booster A 7+s (option)
Cyclic voltammety, voltage/current sweep & 7|22¢l

ULHA ZHS 2SN EE L2 FRA(E | ZH| £22Q) U7|3tEHITY 2| S8E AT EQ0] Ti7|A| &3t
Multisine 7|s 2| 1471A| EIS HI3= ¥ - EIS software package (EIS)

- Energy software package (BAT)

4 A2 7+s(GSM, CDMA etc.) - Corrosion software package(COR)

- Electrochemical software package (EAS)

Bl 2 O, AIZA OCIE, HiX| IHuS O| &3t CHfst add 7
SM Smart Manager AZEQ|0{ 22 ¢ I2)|0|=

H=0| 20| MIA J10H ©10] ZMAN™ (EIS Ci|O|E{ &) 3t
IVMAN™ (DC H|0|E{ 2A1) AZEQIOE S5t HI0|E X2| 75

or

N

7128 ZIVE MP1 #Z3 ZIVE MP2A CHE3{ 438 ZIVE MP2F
8 channel System
o YL £10V o YR 210V o YR 210V
. A2 9|1 100nAto 1A 4 channel System . B9 2nAt0 2A . A2 InAto 1A
\ /2N
4 I
aH = ZIVE MP5 axeks ZIVE MP5H nHE20|AA M ZIVE MP5HC AH=H ZIVEMP10
- gt el 210V .« RSl 240V 5834 Inkto 1A LS Sl o
« 2 Ho|:5nAto 5A « M2 HQ|: 1nAto 1A * A% 57l InAto . M2 o 10nAto 10A
Y w4 w4 » Compliance 21t #2| : 40V 7 2#:10nAt0 D
@- - = =: Specification
ZIV = MP1 Z |V & MP2A/MP2F ZIV & MP5
* channel No/module 4 or 8channel/module 8channel/module (MP2A) 8channel/module
4channel/module (MP2F)
* control voltage range +10V, £1V, £100mV +10V, £1V, £100mV £10V, £1V, £100mV
* voltage accuracy 0.02% fs (gain x1) +0.02% fs (gain x1) +1mV +0.05% of setting(reading)
* current range (with gain)  100nA to 1A, 9 ranges(10nA) 2nAto 2A, 11 ranges (200pA) (MP2A)  5nAto 5A, 11 ranges (500pA)
TnAto 1A, 10 ranges (1nA) (MP2F)
* current accuracy +0.05% f.s.(gain x1) >100nA +0.02% f.s.(gain x1)>200nA (MP2A) +0.02% f.s.(gain x1)>500nA
+0.03% f.s.(gain x1)>100nA f.s. (MP2F)
+ compliance voltage +12V +12V £10V
* slew rate 10V/psec 15V/psec(MP2A)| 10V/psec(MP2F) 10V/psec
* input impedance 2x10'3Q | |4.5pF 2x10"3Q | | 4.5pF 2x10'3Q| | 4.5pF
* frequency range 10pHz ~ TMHz 10pHz ~ 2MHz(MP2A)/1MHz(MP2F) 10pHz ~ TMHz
* aux port 1 analog input: £10V digital: 3 output/2 input(MP2A) digital: 3 output/2 input,
3 output/1 input(MP2F) analog: 1 output/3 input
* size(WxDxH) 199x455x388mm(4ch system) 448.7x188.4x535.4mm (MP2A) 448.7x535.4x277mm
448x426x208mm(8ch system) 199x455x388mm (MP2F)
* weight 23.3kg(8ch) (MP2A) 29kg(8ch)
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Z|V & MP5H Z|V & MP5HC ZIVE mPio
+ channel No/module 8channel/module 8channel/module 4channel/module
« control voltage range +40V, £4V, £400mV £10V, £1V, £100mV 15V, £500mV, £50mV
« voltage accuracy +4mV +0.1% of setting(reading) +1mV £0.1% of setting(reading) +0.02% fs (gain x1)
* current range 1nA~1A, 11 ranges 1TnAto 1A, 11 ranges 10nAto 10A, 11 ranges
(with gain) (100pA) (100pA) (TnA)
* current accuracy +0.2%f.s.(gain x1) >100nA +0.1% f.s.(gain x1)>100nA +0.02% f.s.(gain x1)>1uA
+ compliance voltage +40V +40V 6V
* slew rate 7V/usec 10V/psec 10V/psec
* input impedance 2x103Q| | 1pF 2x103Q| | 4.5pF 2x103Q)| | 4.5pF
« frequency range 10pHz ~ 600kHz 10pHz ~ TMHz 10pHz ~ TMHz
* aux port digital: 3 output/2 input, digital: 3 output/2 input, digital: 3 output/2 input,
analog: 1 output/3 input analog: 1 output/3 input analog: 1 output/3 input
* size(WxDxH) 448.7x535.4x277.3mm 448.7x535.4x277.3mm 465x545x286mm
* weight 29kg(8ch) 29kg(8ch)
oA DLE
+ Q|0| M2ES}7| &= potentiostat/galvanostatZ 0|85t « A8 F 2702 &2t 3= 2|/ (Bode, Nyquist )
QUmHA MHE « 48 AT EQ|0{ Z100 Navigator™ 22 ¢72{|0|=
- H7|5fe MBS ot AHER 2 M8 * Al 7Hstt 2| & ARG | & potentiostat
o PO MY EAT - TDI PowerAt2| Dynaload RBL 488 A|2|Z 2 XBL A|2|22]
o ChFSHIH MM (0], Sinusoidal ) HApESL |
- MR SEHYE S - WonATechAte| WEL A|2| 20| 517
o AFEZLHOIE I3F 2 7|8t QIE{H|O] A HhA - 7|EFI-OUT, E-OUT, SIG-IN THat7} Q1= potentiostat/galvanostat
4 EHfE IS A BLE] ZIVE Zon ) 4 CHi S A BUE ZIVE Z# )

o 27HOl Al QB A (HE & YY) / Z|cH 57H celloflA2] UmHA 2 = stack Y
\_ 1702] A| 12 £ (sinewave®) ) \_ AOHA 240} 4749 cellofA o] YUHA 2 )

HHE{2| Yol HA SHYH|

HiE{Z|| YTHAS S50 HHE 2| H5S E7t 4 N\
EPY HiE{2] Ym|HA 2H2H| BZA60/BZA500

- HHE{2| QY/2 L, SO, JLEA §

245 H|0|E{= ZMAN QL|HA BM T2 728 0|23510

AZ0z 7132 B B 2 OE, RMAIZE 2|45t

Battery Manager (BM) AZE2|0{ E&

-HIAE A £ PColes SEHACZ M Js

- HAEO| AFEE|= CHYSH IEH0|E S HIAE| HAH =4 7t

- PCet 4t B M3 A4 7Hs, PCAHEZE & 2 E 0|22 |of
AHHE o HE

- HIO|E{= HAE (CSV, TXT) === ZMAN 2810 2 B35l 7t BZA60 BZA500

.I mmms Specification

BZA60 BZA500
* Impedance measurement - mesurement range 500uQ) ~50Q 500uQ ~50Q
- accuracy +1% magnitude (1mQ - 50Q) +1% magnitude (1mQ - 50Q)
t1°phase t1°phase
- frequency range 0.05Hz ~ 10kHz 0.05Hz ~ 10kHz
- current amplitude (p-p) ~ 400uA ~ 2A 400uA ~ 2A
» DC voltage mesurement - ADC resolution 24 bit 24 bit
- input range 60V/6V (dual range) 500V/50V
+ AC voltage mesurement - ADC resolution 24 bit 24 bit
- input range +250mV +250mV
* AC current measurement - ADC resolution 24 bit 24 bit
- input range 4ea (2A, 200mA, 20mA, 2mA) 4ea (2A, 200mA, 20mA, 2mA)
» Diemension 160mm x 60mm x 180mm (WxHxD) 300mm x 60mm x 300mm (WxHxD)
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Won

O S AE| ZB Series

A7 A8 UBlg
7|28 /2472
254 Cafel
Ur|EiA U3 Jhs
AT AlZ 0| 7hs

ZIVE A|2| 28 power booster
DUY/DHRE LR Z Sh= HiEE| &

D DU 2l A2 A|AH
ZHEASH 220 2 HUSEA| AR A0 7t

AL 2| HSE 25Ot kx| Ot

ZIVE workstation, £ AE{ QIE{T{|0|AFA|0]E !

AAo|g0| =2 HOF
« =35 : 7B Series

Z|cH M- 40V
2|t M5 - 200A

Z| A FOt Q[ 1 10uHz

Z|CH Sobs He| 1 1kHz~10kHz (M=0]| w2t CHE)

HR 9| crel
aHer 9l - crel
Y AoHA10"13 ohm

Y= 10.05~ 0.1% f.s (M0f W2t CHE)

=olls : 16bit

AF& A7t : 50usec~500usec (Z240 2t CHE)

LHZEBEAL : Forced air flow
CllOJE{ =& : )50usec

ZB1

ZB2

ZB4

@- - = = Specification

Rack Type

Housing Model Max.V Max.I(<-2V) Max. | (Bipolar) Power Dissipation(Watt)

781 ZB530B 5V 30A 450
ZB1030U/1020B 10V 30A 20A 459/480
ZB2015U/2010B 20V 15A 10A 409/480
ZB408U/405B 40V 9A 5A 410/480
ZB560B 5V 60A 900

782 ZB1060U/10408 10V 60A 40A 918/960
ZB2035U/2020B 20V 35A 20A 955/960
ZB4015U/4010B 40V 15A 10A 770/960
ZB1090U/1060B 1oV 90A 60A 1,377/1,440

283 ZB2050U/2030B 20V 50A 30A 1,365/1,440
ZB4025U/4015B 5V 25A 15A 1,365/1,440

7B4 ZB5100B 5V 100A 1,500 *ZLHE
7ZB1080B 10V 80A 1,920
ZB2060U/2040B 20V 60A 40A 1,683/1,920
ZB4030U/4020B 40V 30A 20A 1,539/1,920

7BR2 ZB5190B 5V 190A 3,800
ZB10160B 10V 160A 3,840
ZB20120U/2080B 20V 120A S0A 3,480/3,840
ZB3090U/3030B 30V 90A 30A 3,447/2,160
ZB4070U/4035B 40v 70A 35A 3,591/3,360

DY xxxxB= HIO|Z2LEFRY, #xxxUs GLIZELEIRY (2|2 HY -1V EE -2V).

AR A YL

[o )™
Zos

HALZ 22I5tA|7| BEEHLICH

Instruments
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Single celle| A H3HE

QTIEA 27 71 ("
2z 23 Y Ao

Anode 5|9 & cathode 1512 24 A|0f \
- 27l0| 915 B2 Hafoh 0l
PCH 2ItH 4 ZHE A0 7t=
Chefet QA I

[N -]

compressor \

pump

Ce” & J |g BOP (glectrolyte tank)
s fERE S
* Pump

- Mol =2t8

- 3roller pump, 2 ZH'd pump head ZIVESPS \
- flow rate : Z|CH 200ml/min \_ RX_STDCELL +RX_JIG1 )
- touch screen interface

+ BOP(Malil &43)

- A M5 B3 + tube (Viton) + one touch tube connector
- 2 : PTFE body + PMMA head
-8 :(80ml
« Compressor
- jig& air compressor
- Z|C{ 8 bar
» Mo : Vanadium 1.7M, 3.5+

Redox Flow Battery Cell, RX_STDCELL

o 23 Y 2537 | H2H £Z wA7t
0|3

o CHYSH A7|2f 2 HA (active area)
- 2|t 27| : 70x70mm(49cm’)

o FAIZHAR0E £ AY OU3.

« M&:PTFE

« 37| :126x126x67mm(WxDxH)

Overall View Front View Rear View Side View

terminal upper electrolyte  lower cell componients
frame supply hole  frame (bipolar plate, membrane,
frame, etc.)

Jig for Test Cell, RX-JIG1
RX_STDCELLE

cellof] 23t A4S Tt6l =M,

Usljl f=4=5 AA|SI0] HutHoz
L2 22 HIAE HIE B2 £ US.
23 Y Foli7t &2

jig 252 I8t air compressor 22
37| :270x170x274mm (WxDxH)

cell holder jig controller jig lever

18
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Won/:\lech

HIOJE S48 AT ES|0]f

EIS Data Analysis Software, ZMAN

+ Model simulation and fitting

2D- and 3D-Bode- and Nyquist plots

Automatic equivalent circuit model search function
Project concept to handle multiple EIS data analysis
Parameter plot from fitted elements value
Compatible with data format from Zahner, Gamry, Ametek.
etc. (License code is needed)

Various weighting algorithm

Model library and user model

KK plot

Batch fitting for project data

Impedance parameter simulation

Interpolate bad data

Black-Nichols plot

3D graph setting option

Improved model editor

Application model library for automatic searching
Parameter simulation of model

Genetic algorithm option for initial guessing
Automatic initial guessing

3D Bode plot for series measurement

DC Data Analysis Software, IVMAN

IVMAN software consists of IVMAN main program and
IVMAN utility programs.

1) IVMAN main program
* Electrochemical analysis software
+ Ideal for DC corrosion data analysis & electro-analytical
data analysis
+ Initial guessing function on Tafel analysis
+ Automatic Tafel fitting
* Polarization resistance fitting
* 3D graph
* Find peak function
* Interpolation, differentiation, integration etc.
* Reporting function

Peak find module

Tafel analysis

Automatic model searching

Instruments

Trace movie function on fitting

Free for ZIVE's data format(*.seo, *.wis) analysis

(no license code required)

Circle fitting

Data editing available (insert, delete, edit)
Add/subtract element parameters

Add/subtract model parameters

Impedance, Z in polar, admittance, Y in Polar, modulus,
M in polar, dielectric constant, E in polar. data display
Empty cell capacitance calculation

Find file function

Data replacement by formula function

Cursor data display

Model finding result automatic sorting by Chi square value
R, CR, LR, Q preview & graphic

ZHIT function

Mott-Schottky analysis

Donor density vs. Vfb graph

Cvs. voltage graph

Importing 3rd parties ASCII data file Model editor

2) IVMAN Utilities

* Extractor module
- Extracting data by cycle number or step
- Exporting ASCII file
« Differential analysis : for battery test data analysis
- Electrochemical voltage spectroscopy (dQ/dV vs. V)
- Voltage vs. capacity analysis (V vs. Q)
- Cycle graph (Q vs. cycle)
- Differential voltage graph(dv/dQ vs. Q)
* Harmonic analysis
- Atool to analyze electrochemical noise data with FFT
* Photovoltaic cell analysis
- To find evaluation items of solar cell after a test
* Peak find module
- Independent peak finding software
« Tafel analysis module
- To get Tafel coefficient & corrosion rate

Measured data Extractor

Simulation Software for Cyclic Voltammetry, SIM4U*

+ Single or multiple charge transfer steps and first and second-order chemical

steps can be used
+ Cyclic voltammetry method is used for simulation
+ 1D simulation of semi-infinite diffusion processes is used
* The pre-equilibrium can be applied before simulation

* The effect of uncompensated resistance and double layer capacitance can be

simulated.

* Measured data and simulated data can be seen together in the plot

* www.zivelab.comO|A B2 2 CHRZE §HO A 4 QI [T}
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Gateway to E/ectrochem/stry

B Urins

GamryAfME B4, BIE{Z| B AE 2 HZR| 22 AH|

peiirel)

Interface 1010 Series

i

I
_O'E
d

(

+ YHHH Potentiostat/Galvanostat/ZRA o DS ALE THSEE AT EQ 0 T
o A% Ths HIZE Y AR 2} CHYs 23 AlS c T2 AYDEE POY0|E Vs
Interface 1010 Multichannel System
W8 Interface 1010T ) 7|2 Interface 1010B
o WS SH0f| UH CARIE HE Yt AL |

. 27|3}5t S0l B
« AR 7t5 HaY : EIectrochemicaI Energy, EIS, Physical
\_ Electrochemistry

-

A& 7bs B34 : Physical Electrochemistry, Pulse Voltammetry

DC Corrosion, Electrochemical Energy,

eChemBasic, EIS

(

« Interface 1010 A|2|= & X[

YoHA £ %n

Interface 1010E

9 m

. 28 20} : Electrochemical Corrosion, Battery Testing,
Fuel Cell Testing, Physical Electrochemistry

- AHE 7S HIAY
\_ AHE 7ts

« Bi-potentiostat =& Multlchannel potentiostat2 114 7ts

: GamryAtO M X[ @StE HE 2T EQ0f

J

J

@- - = =: Specification
Interface 1010T

Interface 1010B

Interface 1010E

+ control voltage range 5V
* voltage accuracy +1mV +0.2% of setting
* current range +100mA

8 ranges with gain

* current accuracy +5pA 1£0.3% of setting

+ compliance voltage +20V
* rise time Tpsec
* input impedance >1020hm

« frequency range 10 uHz~20 kHz

Interface 5000 Series

« 1= HHE Potentiostat/Galvanostat/ZRA

« AtO]| 2t Interface 5000P/5000E 22 35

« Dual electrometers AF2510{ full cell 2 2! half cell 4
BLUHY s

\

Interface 5000P
HiE{2], H 2| 5 energy device AS0|| 24t
Single cell2| charge, discharge, cyclic charge/discharge,

potentiostatic, galvanostatic, galvanostatic EIS && A|&
\ SkS ARSF I E0l Interface 5000EZ ¥ 18[0|= 7Hs )

4 Interface 5000E )
HEHUA|, FEHIHTAE] A0 2gt
ATEQO AR 715 j

. HYE{2),
\ GamryAtollM 2| @lot= ZE

11V

+1mV £0.2% of setting

+1A

11 ranges with gain
+5pA £0.3% of setting

+11V

+1A

+1mV £0.2% of setting

11 ranges with gain

+5pA £0.3% of setting

+20V +20V

Tpsec Tpsec

>10"20hm >10"20hm

10pHz~20kHz 10pHz~2MHz

Interface 5000P
@- - = =: Specification
Interface 5000P Interface 5000E

* control voltage range  +6V 6V

* voltage accuracy
* current range
* current accuracy

» compliance voltage
* rise time

* input impedance

« frequency range

+1mV +£0.2% of setting
+5A, 8 ranges with gain
+ 25 pA + 0.05% of range
+0.2% of value
+8.5/+2.5V

<lusec

>1012 Ohm| | <2pF
10pHz ~ 20kHz*

* Galvanostatic only

+1mV +0.2% of setting
+5A, 8 ranges with gain
+ 25 pA +0.05% of range
+0.2% of value

+8.5/+2.5V
<Tpsec

>10'2 Ohm| | <2pF
10pHz ~ TMHz

20
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Reference 620

« AL Potentiostat/Galvanostat/ZRA

« 20bit A/D converter
o S22 L0[R HO| 2=

3
- BN T8, A Y 7[5 5 CHIEH SR0IM AR

HUZ M) Y

=

@- - = =: Specification

Instruments

Reference 620

+ control voltage range
+ voltage accuracy

* current range

* minimum current

* current accuracy

« compliance voltage
* rise time

* input impedance

« frequency range

Reference 3000 series

« BYE{E], A2 A, 7T FHIHA|E] B LH7|SHe o

o NHF AN At

oot

=2
=]

+ Reference 3000 E% Uled Ry
+ Reference 3000AE 2% : 8712| auxiliary electrometer 3&

stack?| 0121 cell H|AE EE= 20 A|0]X]
K= pHOEQZ2 F22RE H2 MY
2Y7s

@- - - =: Specification

Reference 3000 / Reference 3000AE

« control voltage range
* voltage accuracy
* current range

* current accuracy

« compliance voltage
* rise time

* input impedance

« frequency range

+32V @ +1.5A or £15V @ +3A

+1mV +£0.2% of setting
+3A@15Vort1.5A@32V

13 ranges (with gain)

+5pA +0.05% of range +0.2% of value
(3A-3nA) or 0.5% of value(300 pA)
+32V

< 250ns
>10"Q || <0.2 pF
10pHz ~ 1MHz

Reference 30k Booster™

« DUBTHEQS N HEfR, 43 HiER| Y 2 MBS

power booster

Electrometerg

EIS : Z|CH 200kHz

Reference 3000 Potentiostat &= Reference 3000 Auxiliary

Z|oi 47 - £30A (HEA0|AA HSH: +20 & -2.5V)

Multichannel Potentiostat

« Z|Of 8TH2 GamryAf HESZ SHLIO| Tl A2 7Y 7ks
< AHEE, AFE E= REYE SA AN 7k

« Interface 1010 & AL 2= ARt 20| IPH (Interface Power Hub) &

Sl thf'g 7401 7ks

Reference 3000AE

+11V

+1mV +£0.2% of setting
+600mA, 13 ranges with gain
20 aA

+10 pA £0.05% of range +0.2%
of value (600mA-6nA)

or 0.75% of value (600pA)

or 1.5% of value (60pA)

+22V

<250ns

>104Q || <0.2 pF
10pHz ~ 5MHz

Reference 3000
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IMX8 - Electrochemical Multiplexer

Gamry Potentiostats@t $15510] ALS

Z|of 8712 7| afet dE aatAo R 2H Ihs

Multiplexer AFZA| EIS 2|CH100 kHz

DCYACHH It

S& £0¢F: Corrosion Inhibitor Testing, Paint/Coating Evaluation,
Galvanic Corrosion, Corrosion Monitoring,
Chemical Sensor Development

A& $MS:992-00189

TDC5 Temperature controller

Gamry PotentiostatsQt HE3510{ A2

Ho| 2 ZH 4 5|5/ d27| Ao 7t

Reading Rate : 22 37 &

Y& £ 0.5°C, 0.03 % reading process

2ol :1°/0.1°, 10uV process

2 oF4d :w/RTD =0.04°C/°C, w/ TC=0.05"C/°C
HEHS :992-00143

Dye Solar Cell Testing (IMPS/IMVS)

AR A AT MAF ]| TS H =

Red, white, blue, orange, yellow LED 3275, MEHALE

FUSHA|AH Y
- CHFSt 3719| cell A 7Hs
- ZHESH cell 2 B0 50| A
+ Compactst 37|
L2 dummy cell& 0|88t background subtraction
AMg I 1 2|0 TMHz Zfzpm| et

i L ERIMOR[IE R 2 7= C e —>
Potentiostat= SHAO 2 CHE 8= 2 A8 7ts faraday cage 715 Z3
FHofih UmEHA 2 At Al
HE ¥Hs:992-00102
992-00125 (with Optical Shield)

PR e S
One Package
Zolut 22l Hl0] U cell 54 HIHS QI3
Potentiostat YA|2| A|AH B35

o
02
rx
X
Rl
0
ol
Mo
in]
o
rio
":
m
")
i\

& potentiostat

Impedance Measurement
AEE 22 UNHA 2HS S5t
Glo[Ef £4

\

- e mm Em
“ e am s o s

System 719

1) 221 |02 Potentiostat
2) 248 Potentiostat
3) & (LED)

4) Dye Solar Cell Testing . o o .
5) AR AR} dye solar cell testing 23 (LED) AI01& potentiostat

22
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LPI1010 Series

o DMAS(ZICH 1000V) 22 Sh=HiE2| Y HEMZ| EIS 48
« EIS: 2|t 100 kHz (electronic load &= power supplyOfl 2k E2t1)

‘ mmml Speciﬁcation
LPI1010

10 or 100 or 1000V

20 kHz

5-40 °C, 90% Humidity
7cmx5cmx3cm (I xwxh)
0.5 kg

* measured voltage ranges
« eis frequency range

+ environmental

+ dimensions

* weight

Quartz Crystal Microbalance

« FEIE quartz crytal EHO| A2 HEIE FLIEE 7t5

(QCM-I

o O 3 AYHS DLER Ths

o TSt nZOE WED #ado 2 2

« H0{ 7k = :4°C~ 80°C (+0.02 °C)

« #&E  QCM Unit with two temperature controlled channels,
QCM Sensor Holder (flow through type) 2 pc,
BioSense 3.xx Software (one user license),
Sample Injection System with Semi-automatic injection

[QCM-I Mini

o SOt Y AT HS DLEE TS

o OIS RO HED 3402 2

« o 7k 2= :15°C~60°C(+0.02°C)

« AHE 1 QCM Unit with two channels (one channel is

(one user license)

temperature controlled), QSH-014 QCM Sensor
Holder (flow through type), BioSense 3.xx Software

J

o FObe 3 AYHS DLER ks
- Ot nZOE WD #2402 2
« H0] 75 25 :4°C~80°(+0.02°C)
« T4E : eQCM unit with two channels
(one channel is temperature controlled),
QSH-014 QCM Sensor Holder (flow through type),
QSHE-014 QCM Sensor Holder (flow through type) with
"leak free" Ag/AgCl reference electrode,
J

BioSense 3.xx Software (one user license)

-

AM2 7bs crystal : 1~15MHz

AE S ng/cm’

USB Interface

T4E :eQCM 15M, 5MHz Au-coated crystals (5x),
eQCM cell, cables, software

-

valve
\_ L
eQCM-I Mini h (eQCM 15M * 2|0

~

23
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CHIAIIM = MY Jhsot B|A 9| 2} CHFst Potentiostat & EQCM, SECM ZH|E 3338t1 U&LICH

EQCM

CHI400C Series

U= mHO| A2k H50f| 7]|2sh= £ (quartz) 2| SEF 0t
#3515 0|85t0 0.1-1ng/cm’ 2| 2| Hst 23|

SRoj| ot CHISH M7 5kt M B 3 A|-

« S8 £0f: electro-deposition, adsorption, chemical and
biological sensor studies

‘ mmm SPECiﬁcation

CHI400C series

* potential range

+ applied potential accuracy
* potentiostat rise time

+ compliance voltage

* maximum current

* input impedance

+ current resolution

Electrochemical Workstation

CHI600E Series

« 27|3tst 4@ & Potentiostat/Galvanostat

SAof| k2t ChFet 7 |eks AE I3 H A/

A& & & iREY

gk& Atk BRI Bipotentiostat 2& & (CHI700E) upgrade 7ts

.I mmms SPECiﬁcation

+10V

+1 mV, £0.02% of scale

<2us

12V

+250 mA continuous, £350 mA peak
>1020hm

0.0015% of current range,
minimum 0.3 fA

CHIGO00E series

- S8 20f: YHIMY|3te} Y, kinetic measurements,
electroanalysis, fundamental research, corrosion,
battery studies

* potential range
+ applied potential accuracy
* potentiostat rise time

+10V
+1 mV, £0.01% of scale
<1 ps, 0.8 ps typical

+ compliance voltage 13V
* maximum current +250 mA continuous, £350 mA peak
* input impedance >10"20hm

* current resolution

0.0015% of current range,

minimum 0.3 fA

Bipotentiostat

CHI700E Series
@- - = =: Specification
+ Bi-potentiostat A|AH!
o Do w2 RSt M7|sks A HI3Y A
&k 220l L3l picoamp booster®t faraday cageZ 0|235tH

CHI700E series

1pATIA| &2 7hs
« S8 20} : cases where dual channel measurements are essential,
rotating ring-disk electrodes (RRDE)

* maximum potential
* maximum current

« compliance Voltage
* potentiostat rise time
+ applied potential ranges

* measured current range
* measured current resolution

+10 V for both channels

+250 mA continuous

(sum of two current channels),
+350 mA peak

+13V

<1 ps, 0.8 ps typical

+0.01, £0.05, +0.1, £0.65, £3.276,
+6.553,+10V

+10 pAto £0.25 Aiin 12 ranges
0.0015% of current range,
minimum 0.3 fA
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Instruments

Electrochemical Detector

CHI800D Series
@- - = =: Specification

o3| 3 20FE 24| /47 |8kst £ FIA(flow injection analysis)
AE0fA flow cellS S5l S2& MHZ| BLER0)| AT

+ 20| wfe} Crst M7 |5ket M3 B3 22 CHIB00D series
- B 8x0DA|2|Z : single channel 24 & : )
- B 8x 2DA|2|2 : dual channel £ & bi-potentiostat, * maximum potential 10V
RRDE (rotating ring disk electrode) A3 g * applied potential accuracy ~ +1 mV, +0.01% of scale
« A|AEI LM : digital function generator, data acquisition system, ~ * Potentiostat rise time <2ps
potentiostat/bipotentiostat/galvanostat * compliance voltage 13V
. 28 20} : either single or dual channel electrochemical detection  * Maximum current +10 mA
of flow cell, capillary electrophoresis and liquid * input impedance >10"?0hm
chromatography, chemical and biological sensors, * current resolution 0.0015% of current range,
conventional electroanalysis minimum 0.3 fA

Scanning Electrochemical Microscope (SECM)

CHI920D

H-30| L0 L= EHO| O[O R|0f TSt HEE HE = UAS
AlARN Y : digital function generator, bipotentiostat, high resolution data acquisition circuitry, three dimensional, nanopositioner &
sample and cell holder

+ Nanopositioner

- X,Y, Zresolution : 1.6nm with Piezo positioner, closed loop control, 8nm with stepper motor positioner

- X, Y, Z total distance : 50 mm
+ 38 20} : electrode surface, corrosion, biological samples, solid dissolution, liquid/liquid interfaces and membranes studies
+ Scanning Probe Techniques : SECM imaging (constant height,constant current, potentiometric and impedance modes),
Probe Approach Curves, Probe Scan Curve(constant height, constant current, potentiometric,
impedance, and constant), Surface Patterned Conditioning, Surface Interrogation SECM,
Z Probe Constant Current Control

@- - = = Specification

CHI920D
* maximum potential +10 V for both channels
* maximum current +250 mA continuous

(sum of two current channels),
+350 mA peak

+ compliance Voltage 13V

* potentiostat rise time <1 ps, 0.8 ys typical

+ applied potential ranges +0.01, £0.05, £0.1, £0.65, £3.276,
+6.553, +10V

* measured current range +10 pAto £+0.25Ain 12 ranges

» measured current resolution  0.0015% of current range,
minimum 0.3 fA

Cell/Sample Holder

25
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Multi-Potentiostat

CHI1000C Series

8 Al|'d Multi-potentiostat
Lehof| k2t CrFet 27|15k A% B3 2|4
AlAR Y 81| - cell 714 E= 22 8AH0)| S 72|

12

‘ mmm SPECiﬁcation

CHI1000C series

712833t ol M-S SRt 871el &Y
HIo= Y= cell
+ 28 £0f: array electrode characterization and sensor studies

Power Potentiostat/Galvanostat

CHI1100C Series

« DH2 2 =2 compliance voltage7t 2235t A30| R
o S0 2t CHS M7 |aFsh AR HITH 2|

* potential range

+ applied potential accuracy
* potentiostat rise time

« compliance voltage

* current range

* input impedance

* current resolution

. mmm SPECification

+10V (all channels)

+1mV, +0.01% of scale
<2ps

+12V

10mA (each channel)
>10"20hm

0.0015% of current range,
minimum 0.3 fA

CHI1100C series

+ & &0} : large current and high compliance voltage such as
battery studies, corrosion, electrolysis and
electroplating

Handheld Potentiostat/Bipotentiostat

CHI1200C Series

S Potentiostat/Bipotentiostat
Lo]| w2t Chfsh M7 |afsh A B3 2|2
« 38 20} : electroanalysis, sensor studies, field applications

* potential range

+ applied potential accuracy
* potentiostat rise time

» compliance voltage

* current range

* input impedance

* current resolution

. mmm SPECiﬁcation

+10V

0.0015% of potential range
<2ps

+25V

+2A

>10"20hm

<1pA

CHI1000C series

Pico Liter Solution Dispenser
CHI1550C Series

o 1UE D¥U solution arrayE HHE4 A== 1OHE A3

o N ARG - 142 3D positioner, piezoelectric jetting device &
sample platform

« 88 £0f: chemical, biological, medical

. mmm SPECiﬁcation

CHI1550A
* maximum range of travel 50mm
* motor resolution 0.17um
+ stall Load 50N
* maximum Speed 4mm / sec

* maximum potential range
« compliance voltage

* current range

* input impedance

* current resolution

5V

11V
+50mA
>10'20hm
<1pA

slight overpressure

solution spots

Jetting device

solution

/
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Functions

400C/600E/700E
800D/820D/1000C
1100C€/1200C/1202C*/1400

602E

1205C
1206C*

1207C
1208C*

410C/610E/710E
810D/812D/1010C
1110C/1210C/1212C*
1410

420C/620E/720E
820D/822D/1020C
1120C/1220C/1222C*/1420

Instruments

430C/630E/730E
830D/832D/1030C
1130C/1230C/1232C*/1430

440C/840D/842D
1040C/1140C/1240C
1242C/1440

650E/750E/850D

E/760E
852D 660E/760

Cyclic Voltammetry
o . . . ) . . . . . °
near Sweep . . . . . . . . . .
Voltammetry (LSV) &~
Staircase Voltammetry
son @ 430C/630€/730E/1130C only ©240C.1140C only . .
Tafel Plot (TAFEL) . @ 430C/630€/730E/1130C only © 440C,1140C only ° .
Chronoamperometry ® 400C/600E/700E . ® 420C/620E/720E . . . .
(A 110C/1200C/1202C only 1120C/1220/1222C only
Chronocoulometry ® 200C/600E/700E . ® 220C/620E/720E o R R R
() 110C/1200C/1202C only 1120C/1220/1222C only
Differential Pulse
et © 410C/610E/710E . . . . .
josd 1110C/1210C/1212C only
(DPV) &
Normal Pulse
Voltammet © 410C/610E/710E N o R . .
josd 1110C/1210C/1212C only
(NPV) &
Differential Normal
© 440C/1140C/1240C/1242C
Pulse Voltammetry ©12300/1232C only o ©8500/852D olny .
(DNPV)*& v
Square Wave
Voltammetry ° Y ° ° °
(swv) &
ACVoltammetry © 240C/1040C/1140C
s © 430C/630E/730E/1130C only . .
(ACV) #& 1240C/1242C/1440 only
2ndHarmonic AC ©440C/1040C/1140C
Voltammetry ® 430C/630/730€/1130C only . .
e 1240C/1242C/1440 only
(SHACY) *#
Fourier Transform
AC Voltammetry ©1040C/1440 only .
(FTACY)
Amperometric i-t
Eae it @ 5000/820D/1000C/1400 ol . . ©500D/8200/1010C/1410 0lny . . . .
ifferential P
D;:wreenrt;n;‘se . @ 800D/8200/1010C/1410 ol @ 5300/5320/1030C . @ 750€/8500/852D oln .
P v v 1230C/1232C/1430 olny Y
(DPA)
Double Differential
@ 240C/8400/842D
Pulse Amperometry . ©38000/820D olny ©830D/8320/1230C/1232C olny @ 750E/8500/852D olny .
1140C/1240C/1242C olny
(0DPA)
iple P D/832D/1030!
Triple Pulse ) ©3000/8200/1010C/1410 0lny © E300/832071030¢ . @ 750E/850D/852D olny| .
Amperometry (TPA) 1230C/1232C/1430 olny
Integrated Pulse
Amperometric
©8500/8520 ol
Detection olny d
(IPAD)
Ik Electrolysis wi
Bulk E:::;fnye i‘s with © 400016005/ 7006/1100C on . © 420C/620€/720€ © 430C/630E/730E © 440C/840D/842D/1140C N o
on v v 8200/822D/1120C only 830D/832D/1130C only olny
Hydrodynamic
Modulation ® 440Conly . .
Voltammetry (HMV)
Sweep-Step Functions @ 1030C/1430 only ° ° °
(SSF)
Multi-Potential Steps
©1030C/1430 onl
(STER) ly . . .
'AC Impedance
© 650€/750 ol
amp) olny .
Impedance -Time @ 650E/750 olny .
amp1)
Impedance - Potential
650/750E ol
(MPE) ° ony °
Ch tentiomet 440C/8400/8420/1140C
ronopotentiometry ° ©8500/8520 olny .
(cp) olny
Chronopotentiometry ® 440C/840D/842D/1140C
with Current Ramp - ©8500/852D olny .
(cPcR) 4
Mult-Current Steps ©3840D/842D/1140Colny | @ 8500/852D olny °
(STEP)
Potentiometric © 440C/840D/842D/1140C
Stripping Analysis ©8300/832D olny @ 750E/8500/852D olny .
olny
(PSA)
Electrochemical Noise
Measurement ©8500/8520 olny .
EN)
Open Circuit Potential |
Time . . . . . . . . . .
(ocPm)
Quartz Crystal
Microbalance ©400C only @ 410Conly ®420Conly © 430 only @ 440Conly
(Qcm)
® 440C/840D/842D/1140C
Galvanostat oy ©8500/852D olny .
RDE control ® 240C/8400/842D/1140C
L] L] L]
(©-10V output) oln
Full ersion of CV @ 430C/830D/832D/1130C only © 440C/840D/842D/T140C | g 85018570 olny
simulation oln
Ful oV
s‘m:la‘:z:‘::; ﬂfm @ 630/730E/1030C ©1040C/12000122C11430 | g .
s 12300/1232C/1430 only only v
program
Timited 7C
mite "EI'S:O" © @ 400C/800D/802D/1100C only ©410C/810D/812D/1110C only | @ 420C/820D/822D/1120C only
mulatio
Limited version of CV @ 600E/700E/1000C @ 610E/710E/1010C @ 6206/7206/1020C
simulation and fitting L[] L] L]
1200C/1202C/1400 only 12100/1212C/1410 only 1220/1222C/1420 only
program
I
mpedance simulation 650677508 olny .
and fitting program
® 400C/600E/700E ® 410C/610E/710E ® 420C/620E/720E ® 430C/630E/730E ® 440C/8400/842D/1140C
iR Compensation . . .
800D/802D/1100C only 810D/812D/1110C only 8200/822D/1120C only 830D/832D/1130C only olny
/700E/: )/ /710E/81 (720E/! )/
External Potential ® GO0E/700E/800D/802D . ® 610E/710E/810D ® 6206/720E/8200/8220 o GA0E/ 7305 30020/ TH0C oy | @ 8400784201 1140 olny . .
Input 1100 only 8120D/1110C olny 1120 olny
Auxiliary Signal @GO0E/700E/800D/3020 . ® G10E/710E/3100/812D ® 620£/720E/8200/8220 @ 6508 7300 8500 B30 130C o © 8200784201120 o . .
Measurement Channel 1100C only 1110C olny 1120 olny Y Y

#: Corresponding polarographic mode can be performed.

&: Corresponding stripping mode can be performed.

$: Phase selective data are available.

*: Second channel (bipotentiostat mode) can be performed. - bipotetniostat 2% (700,1200 sereis) 0f| 2t 31

12x0C, 1205C, and 1207C are single potentiostat models.
12x%2C, 1206C, and 1208C are bipotentiostat models.
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Better Data Driving Better Dec

BASIAIO| A= Potentiostat/Galvanostat 23t OtL|2t 47 |sfsh 21 B4&E S 23610 UEL|Ct.

Epsilon EClipse™

Bi-potentiostat 7|50| Z&tEl Potentiostat/Galvanostat
1S U oe AH|2 &5t
ARE2FHolo| & I1‘||0|E1 2| F 2= 2|
QU 7|5kt Al *'°4 S I3t full set 2| (option)
- Voltammetry Cell Stand Package (EF-1085)
: C3 cell stand, cell kit, stirrer 7|5 22t
- Rotating Disk Electrode Cell Stand Package (EF-1100)
SHUT HHS RIS RDE-2 2 M= & =&
- Controlled Growth Mercury Electrode Cell Stand Package
(EF-1400)
(B2 A¥S 9ISt CGME % 2= § &g
- DigiSim (EF-1663)
: Cyclic voltammetry A| 22|04 =2 73

(%]
=
c
£
>
E
=
(%}
c

@- - - =: Specification

Epsilon EClipse™

Potentiostat

+ applied potential +3.275V @ 0.1 mV resolution
or 10V @ 0.33 mV resolution (Ch 1)
+2.55V @ 10 mV resolution (Ch 2)

» compliance voltage 12V

* maximum current 100 mA

Galvanostat

+ applied current 50 pA-50 mA

* range #10V+£1V

* measured potential 0.02 mV PC (ZH)
resolution

@ AE IS5 EAY

Basic Software

+ Cyclic Voltammetry/Linear Sweep Voltammetry

+ Chronoamperometry/Chronocoulometry Cyclic Voltammetry
+ Controlled Potential Electrolysis

+ DC Potential Amperometry

» Open Circuit Potential vs. Time

» Chronopotentiometry

Basic Plus Software

+ Sampled Current Polarography

+ Normal Pulse Voltammetry/Polarography

+ Differential Pulse Voltammetry/Polarography
+ Square Wave Voltammetry

« Stripping Voltammetry Techniques

+ Double Potential Step Chronopotentiometry

Normal Pulse Voltammetry

Methods Software

* Prepare sequences with an unlimited number of techniques
* Insert trigger and delays in sequence
* Repeat sequence up to 9999 times

Multi-Channel

R . Cyclic Voltammetr,
Bi-Potentiostat 4 Y

* Multi-Channel Amperometry
+ Multi-Channel Cyclic Voltammetry
* Multi-Channel Chronoamperometry
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PalmSens BV A= SL{7F 0|5t 2 7|3f5H 2! MM AL PotentiostatES

Saot AL

Single-channle Potentiostats

PalmSens4
S22 LSS E ST
s2EALR
(EREA TEUSBRZ EXM7HS)
full color LCD

/

usB &4l

@- - = =: Specification

Potential Range @ Frequency Range ' Part No.
5V EISE4d =724 | PS4.F0.05
10V EIS2d 27 2% | PS4.F0.10
5V 10 uHz to 100 kHz | PS4.F1.05
10V 10 uHz to 100 kHz | PS4.F1.10
5V 10 uHzto 1 MHz | PS4.F2.05
10V 10 uHzto 1 MHz | PS4.F2.10

Instruments

FLHE Potentiostat/Galvanostat/Impedance Analyzer
O EA B34S ok Crfet 7 |stet A B3 Y 2|8
AMEALHOIE 2| 2 ua{et AT EQ0{ 2 ALZ0]| HE|
MM, 354 24, 84, HiE2|, L8tV |stet M &

HE 2717F 20t H|F2 Al 2 SAEo = Aot
EFEASHOZ A EE S REUANM 4 Tts

PalmSens4
General
* potential range +5o0r 10V
+ compliance voltage 10V

* maximum current
Potentiostat

* current ranges
Galvanostat

* current ranges
FRA/PEIS

« frequency range

+ ac-amplitude range
GEIS

« frequency range

+30 mA (typical)
100 pA to 10 mA (9 ranges)
1 nAto 10 mA (8 ranges)

100 kHz or 1 MHz
1TmVto0.25Vrms,or0.6Vp-p

10 pHz to 100 kHz

CSPPRARLFICY- EL

Voltammetric techniques

Pulsed techniques

s

U 22 M 22| 8GE A= HIO|E MY 7ts

Y, AmHA Hefof| 2} 67H2| 2E S5

37| :15.7x9.7 x 3.5 cm, 500g

Options

- 2719] working 4= 40| 755t Bi-Potentiostat 2&
- IR-Drop Compensation module

- MultiPlexerE S%t CrAH'E &2t4 43 (8AE L£= 163E)
- LM35/TPM36 2 AN

- Stripping analysis #&-& £S5t magnetic stirrer

- MY 20| HEE S5 Y FLE{™5H| 2/Et Differential
\_ Electrometer Amplifier (DEA)

EEEA EAORZ PStouch(Android app) 2ZEY0E E5f #|0f

7|2 L2 BHE{Z| 7} Z2EHE|Of QUOf B 20| o|F M SHRI0| A8 7hs

~

Amperometric techniques

* Linear Sweep Voltammetry (LSV)
+ Cyclic Voltammetry (CV)
* Fast Cyclic Voltammetry (FCV)

« Differential Pulse Voltammetry (DPV)
* Square Wave Voltammetry (SWV)
* Normal Pulse Voltammetry (NPV)

* Chronoamperometry (CA)

» Chronocoulometry (CC)

+ AC Voltammetry (ACV)

Galvanostatic techniques PEIS/GEIS

* MultiStep Amperometry (MA)
» Fast Amperometry (FAM)

* Linear Sweep Potentiometry (LSP) * Potential scan o
» Chronopotentiometry (CP)

* MultiStep Potentiometry (MP) * Time scan

* Fixed potential or fixed current

r current scan (MPAD)

« Zero Resistance Amperometry (ZRA)

* Pulsed Amperometric Detection (PAD)
* Multiple-Pulse Amperometric Detection

Other

* Open Circuit Potentiometry (OCP)
« Stripping Chronopotentiometry
(SCP or PSA)

C— Mixed Mode (MM)

EmStat4S LR Potentiostat/Galvanostat/Impedace Analyzer

FLHE Potentiostatat/Galvanostat/Impedance Analyzer
Crefot M7|ash 43 B3 2|

T Hlo w2t 2712 A (LR E= HR) 35

ZICHSE AT EQ0f 22t

el S5 H 0B S41: USB

HEHS : C-ES4S-LR.FO(No EIS) E= C-ES4S-LR.F1
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EmStat4S HR Potentiostat/Galvanostat/Impedace Analyzer

FLHE Potentiostatat/Galvanostat/Impedance Analyzer
Chofet 247|atek &2 |34 2|

T Helof [t 2782 HM(LR E£= HR) 38

ZHotst AT EQ0| 22

el S5 HH0|Ef &4 USB

HEMS : C-ES4S-HR.FO(No EIS) = C-ES4S-HR.F1

@- - = = Specification

C-ES4S-LR.FO C-ES4S-LR.F1 C-ES4S-HR.FO C-ES4S-HR.F1

* Potential range +3V +3V + 6V + 6V

* Max. compliance voltage +5V 5V +8V 8V

* Current ranges 1nAto 10 mA 1nAto 10 mA 100 nA to 100 mA 100 nA to 100 mA
(8 ranges) (8 ranges) (7 ranges) (7 ranges)

* Max. current +30 mA +30 mA +200 mA +200 mA

* Frequency range No EIS 10 pHz to 200 kHz No EIS 10 pHz to 200 kHz

* Electrode connections WE, RE, CE, ground, WE, RE, CE, ground, WE, RE, CE, S, ground, WE, RE, CE, S, ground,
2 mm banana plugs 2 mm banana plugs 2 mm banana plugs 2 mm banana plugs

EmStat4R Potentiostat/Galvanostat/Impedace Analyzer

FLHE Potentiostatat/Galvanostat/Impedance Analyzer

« EmStat4 LR 220l EREA SH0| 27te 2 ERE Rl
o CIFSH M7 |515 A E|ITH A
o HZA F{4lE{0] 2t 4 A|0| = (SNS) BEE= screen printed 4=8(SPE) 2& E2EA LR

HE 7ts, BES 72 70i5t0] 4 A|0|&/screen printed W3 & BES (BREA E=USBE EA7HS)

WAoo ALEE 4= US. ~—

« HEMS : SNS 22 C-ES4R-SNS.FO(No EIS) = C-ES4R-SNS.F1
SPE 2 C-ES4R-SPE.FO(No EIS) &= C-ES4R-SPE.F1

@- - = =: Specification
C-ES4R-SNS.FO C-ES4R-SNS.F1

C-ES4R-SPE.FO C-ES4R-SPE.F1
* Potential range + 3V +3V /

* Max. compliance voltage +5V t5V ~
* Current ranges 1nAto 10 mA 1nAto 10 mA SPEZE
(8 ranges) (8 ranges)

* Max. current +30 mA +30 mA
* Frequency range No EIS 10 pHz to 200 kHz SNS S
* Electrode connections(SNS) WE, RE, CE, ground 2 mm banana plugs =
* Electrode connections(SPE) RE, WE, CE
@ - HRAISHIAY ¢ cr2 4mego) YEjolEA HE 0

Voltammetric techniques Pulsed techniques Amperometric techniques

* Linear Sweep Voltammetry (LSV) - Differential Pulse Voltammetry (DPV)
+ Cyclic Voltammetry (CV) * Square Wave Voltammetry (SWV)
* Fast Cyclic Voltammetry (FCV) * + Normal Pulse Voltammetry (NPV)
* AC Voltammetry (ACV) *

» Chronoamperometry (CA)

* Zero Resistance Amperometry (ZRA)

» Chronocoulometry (CC)

» MultiStep Amperometry (MA)

» Fast Amperometry (FAM) *

* Pulsed Amperometric Detection (PAD)
» Multiple-Pulse Amperometric Detection
(MPAD) *

Potentiostatic EIS

Galvanostatic techniques -
* Potential scan

* Linear Sweep Potentiometry (LSP) * Fixed potential

» Chronopotentiometry (CP) * Time scan

» MultiStep Potentiometry (MP) Other

+ Open Circuit Potentiometry (OCP) Galvanostatic EIS *

« Stripping Chronopotentiometry C- Mixed Mode (MM) )
(SCP or PSA) * * Current scan *

* Fixed current *
* Time scan *
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EmStat3 Blue / EmStat3+ Blue

M ES Potentiostatat

CHYSH M7 |3t5h A B3 L 2|2

Y, M T Helo) w2t 271 28 35

MM, 224 BM UHEM7|3}8H HAl(EmStat3+ Blue BE) A8 =
st AT EQIO| 23}

E2EA EAOZ PStouch(Android app) AZEQHE &3l H0f 7t
29l 53 2 Hlo|ef 541 : USB &= Bluetooth

@- - = = Specification

EmStat3 Blue EmStat3+ Blue PYE
+ dc-potential range 3V 4V
+ compliance voltage 5V 8V
+ dc-potential resolution 0.1 mVv 0.125 mV
+ dc-potential accuracy <0.2% <03 %
* current ranges 1 nAto 10 mA (8 ranges) 1 nAto 100 mA (9 ranges)
* maximum current + 20 mA typical + 100 mA typical

and £ 15 mA minimum

@ --- MEISHIY

Voltammetric techniques Pulsed techniques Amperometric techniques

* Chronoamperometry (CA)

« Zero Resistance Amperometry (ZRA)

» Chronocoulometry (CC)

* MultiStep Amperometry (MA)

* Pulsed Amperometric Detection (PAD)

* Multiple-Pulse Amperometric Detection (MPAD)

+ Cyclic Voltammetry (CV) * Square Wave Voltammetry (SWV)

CLinear Sweep Voltammetry (LSV) ) « Differential Pulse Voltammetry (DPV)
* Normal Pulse Voltammetry (NPV)

Galvanostatic techniques

(Open Circuit Potentiometry (OCPD

Sensit Potentiostats Series

Sensit Smart

[ 248 Potentiostat/Impedance analyzer )
A Y UHEMT|SfeF AHE

AOLE Z = EfES PCOJ| 21 AISIH0 AR Tts

PStouch (Android app) £2ZE¢||0{Z E5f| H| A0 75

U 7| skt AR (CV,SWV &) E0F OfL|2t I|HA M Ths

Z2tCHst AT EQ|0] 22

HE 37]:43x25x 11 mm, 10g

AHE 7HSSt Screen printed electrode/Sensor 37|

- Sensor pitch : 2.54 mm

- Electrode connections : RE, WE, CE

- Allowed sensor thickness : 0.1 mm ~ 0.8 mm A}0|

\_ - Maximum sensor width : 11 mm )

sensit smart potentiostat
with smartphone

.)

@- - = = Specification

Low Speed High Speed Max Range
mode mode mode

« full dc-potential range -1.2to+2V 1.7to+2V 1.7to+2V

* dynamic dc-potential range 2.2V 1.2V 26V

» compliance voltage -20to+2.3V -2.0to+2.3V -2.0to+2.3V

* maximum current +3mA +3mA +£3mA

* max. acquisition rate 100 1000 100

(datapoints/s)
* supports FRA/EIS No Yes No
« frequency range 0.016 Hz to 200 kHz
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Sensit BT

( 2% Potentiostat/Impedance analyzer

Dual-channel & Bi-potentiostat 7|5

MM 2 UHEA 7|55 MU E

PC gl0] AOFEZO Z PStouch (Android app) 2T EQ0{E E3lf #|0f
Ut 7|5k A (CV,SWV &) &2 OtL2t Ym|HA M3 Tts
Ikt AT EQ|0f 22

HE 37|:75x55x23mm, 759
o O FHUEOf| [t 271 HHC 2 3+
1) Sensit BT.SPE

2) Sensit BT.SNS

- Dual channel2 22} 1702 2] 243, 1712 7|24 =, 1712 AT
- 297 21'22 Bi-potentiostat 2ENM AL 7tHs.
- 29| Screen printed electrode?t &8t

ts

30| U= 2719| Screen printed electrode?| &3t A& 7

- AN EE S HEE 4 s L A0|S0] ZBHE|0] /2 Bi-potentiostat &30| 7+s

or

Sensit BT.SPE with
screen printed electrode

Sensit BT.SNS

Sensit BT.SPE Sensit BT.SNS
27Ho| SPES 7E] L2 MA A2 K7 4 QL Flol2 B
MM 2+ 2.54mm #lolE Zo| 40 cm
A2 oz RE, WE, CE F{4lE] 2 mm banana
SIEl= M 0.1 mm ~0.8mm H3 A RE, WE, WE2, CE
Z|CH MM 2= 11 mm
. mmm SPECiﬁcation
Low Speed High Speed Max Range
mode mode mode
« full dc-potential range -1.2to+2V -1.7to+2V -1.7to+2V
+ dynamic dc-potential range 22V 1.2V 26V
+ compliance voltage -2.0to+2.3V -2.0to +2.3V -2.0to +2.3V
* maximum current +3mA +3mA +3mA
* max. acquisition rate 100 1000 100
(datapoints/s)
* supports FRA/EIS No Yes No

« frequency range

@ --- NEIISEHIY

Voltammetric techniques

* Linear Sweep Voltammetry (LSV)
* Cyclic Voltammetry (CV)

Galvanostatic techniques
(Open Circuit Potentiometry (OCPD

0.016 Hz to 200 kHz

Pulsed techniques

Amperometric techniques

« Differential Pulse Voltammetry (DPV)
+ Square Wave Voltammetry (SWV)
+ Normal Pulse Voltammetry (NPV)

EIS

* Potential scan
+ Fixed potential
* Time scan

+ Chronoamperometry (CA)

+ Chronocoulometry (CC)

* MultiStep Amperometry (MA)

+ Pulsed Amperometric Detection (PAD)
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Multi-channel Potentiostats Series

@ - 2AISHIAY « muripaimsenss Only

Voltammetric techniques Pulsed techniques Amperometric techniques

* Chronoamperometry (CA)

* Zero Resistance Amperometry (ZRA)

* Chronocoulometry (CC)

* MultiStep Amperometry (MA)

* Fast Amperometry (FAM)

* Pulsed Amperometric Detection (PAD)

* Multiple-Pulse Amperometric Detection
(MPAD)%

* Linear Sweep Voltammetry (LSV) « Differential Pulse Voltammetry (DPV)
* Cyclic Voltammetry (CV) » Square Wave Voltammetry (SWV)
* Fast Cyclic Voltammetry (FCV) % * Normal Pulse Voltammetry (NPV)
* AC Voltammetry (ACV)x%

Galvanostatic techniques PEIS/GEIS

* Linear Sweep Potentiometry (LSP) + Potential scan or current scan
* Chronopotentiometry (CP) * Fixed potential or fixed current

* MultiStep Potentiometry (MP) « Time scan Other

* Open Circuit Potentiometry (OCP)

+ Stripping Chronopotentiometry C . )
(SCP or PSA) Mixed Mode (MM)

MultiPalmSens4

. mmm SPECiﬁcation

MultiPalmSens4

General
* potential range t50r +10V
« compliance voltage 10V
* maximum current +30 mA (typical)
Potentiostat
* current ranges 100 pA to 10 mA (9 ranges)
Glavanostat
- - - . * current ranges 1 nAto 10 mA (8 ranges
(. 27t -0l 2|4 4 ~ 2|t 10702 2 2 LM El multichannel systeD FRA/PEIS & ( 8e)
. A HA HA| Y E1EI Al =
gi—jhﬁiﬁﬁ?f;ﬁ%i 7~r1|7|=}$f'%4°7}: « frequency range 100 kHz or 1 MHz
c A=y x oY A/ =% /s . ac- i -
. L oL ZmpA Bie| SMS CIE| 2 THs GEalcsamplltude range 1mVto0.25Vrms,or 0.6V p-p
- QTR ADE0| 22 « frequency range 10 pHz to 100 kHz
« 233 27} A ATH0|E THs auencyrang g
o 2'2E WA O 22| 8GR A+S [O|E| 8] 7Hs
e 37|:15x25%x25cm, +/-4kg
+ Options
- 2719] working 2= 4&0| 7155t Bi-Potentiostat @&
- IR-Drop Compensation module
\_~ Galvanic isolation Y,
MultiEmStat4 LR/HR
o L S-AQIG E= 1270 MEE T HE
CHEH'E Potentiostat/Galvanostat/Impedance Analyzer
< AM, S5 B, BALHEHE| AY S
o 2HASE AT EQ|0f 22
« A i 0| 22| 500MBE A5 H[O|E] ¥ THs
¢ 37|:21.2x22.1x7.7cm, +/- 3kg
MultiEmStat4 LR MultiEmStat4 HR
@- - = =: Specification
MultiEmStat4 LR MultiEmStat4 HR
* potential range +3V t6V
* max. compliance voltage +5V +8V
* current ranges 1 nato 10 mA (8 ranges) 100 nA to 100 mA (7 ranges)
* max. current + 30 mA +200 mA
* option EIS up to 200 kHz EIS up to 200 kHz
Glavanic Isolation Glavanic Isolation
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o M7|steh HtYo)| it (et M= 2 FH2|E2H0| ZE uSEAHE o M| S QI Aot LM |30 ZSHE F|E
. :I.I.A'I . :I'I'gl =
- PalmSens4 fE= EmStat3 Blue 2H| & MEf - PalmSens4 Potentiostat (ZH|AI¥2 PalmSens4 25I|0| 2| 2k11)
(ZH|AIZ2 PalmSens4 25H[0| ], EmStat3 Blue 26H|0]Z| Z11) - Electrochemical Cell ItalSens KOO3 with wires soldered to the
- ItalSens Graphite Sensors (20ea) electrodes
- ItalSens Sensors for Heavy Metals (20ea) - Cable to connect the potentiostat and the spectrometer
- BVT Gold Sensors (20ea) (spectometer, Light source, Fibers and Cuvette holder= 2%%)

- 2 mm diameter Platinum Working Electrode

- Ag/AgCl Aqueous Reference Electrode

- Platinum Wire Counter Electrode

Electrode Polishing Kit, teflon cap, stand, clamp, moffel, beaker
- Teacher’s guide and Student manual

- Magpnetic stirrer including switchbox

- Sensor connector for screen printed electrodes

o BAAUES 95 34| U B4 &, A=, Corrosion handbook 2
4 N N
Basic Package - EmStat4S HR EIS Package - EmStat4S HR EIS Plus Package - PalmSens4
* Potential range : 6V * Potential range: +6V « Potential range: t5Vor 10V
« Compliance voltage : +8V « Compliance voltage : +8V + Compliance voltage : 10V
« Maximum current : £ 200 mA « Maximum current : £ 200 mA « Maximum current : £ 30 mA
- S4IEFA T USB + Frequency range : 10 kHz to 200 kHz + Frequency range : 100 kHz or 1 MHz
cTHE o SAlEA 1 USB « EAHA L USBEE EREA
- EmStat4S-HR.FO c THE c THE
- Corrosion cell set - EmStat4S-HR.F1 - PalmSens4
- Corrosion handbook - Corrosion cell set - Corrosion cell set
\_ - \_ " Corrosion handbook Y, \_ Corrosion handbook )

* 36 Alg) 2 43 758t IR 25~26 THOIXIE HT3) AL,
EmStatMUX8-R2

« 82'd multiplexer
+ PalmSens4 &= Emstat series 2|0 multiplexer Sslf
of2{7e| 2 111 = sensor arrayS AFRSH=M| AR
« Cell £= senosor°| 2214 A50| 7S
« O{CH2| multiplexer& Z%roto] Z|CH 128274 &% 7Hs
« Connection termial €¥& (M)
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eDAQ Pty Ltd Ak= data recording ¥ 412 918t &2| & A potentiostat 2H| §& 3506t AELICH

Recordlng System

4, A& ¥ 2455t

CHE2:1,2.4,816

* H|OJEf 22| Z

48 AT EQ0] (Chart & Scope) Z&t

+ T2 Q12 7|7|2fo| ot S5 U S Y

- A 7S |

potentiostats and galvanostats, photometers and colorimeters,
pH and ion meters, dO2 meters, temperature monitors,
accelerometers and vibration sensors, load cells,

pressure, force and displacement transducers, calorimeters,
stopped-flow and other kinetics systems, chromatographs 2|

Product Description Part No.

mini-corder 1 input channel ER181C
series 2 input channels
with analog and c’jigital outputs ERT80C
e-corder Series | 4 input channels ED410
8 input channels ED821
16 input channels ED1621
Potentiostats
Product Description Part No.
High Current Potentiostat « Potentiostat, galvanostat, ZRA & electrometer mode
« Cyclic voltammetry, linear sweep, pulse technique Ar20]| 2{&}
o ZjHF 1A ER467
. ZdotEiol: £ 10V
Integrated Potentiostat System
+ Potentiostat, galvanostat, ZRA & electrometer mode
+ Cyclic voltammetry, linear sweep, pulse technique AH20i| g ER466
« Z[Of H2: £100mA
o YL £10V
Dual Picostat + Bipotentiostat@t 424= A& 0]l g
« Carbon fiber, microelectrode & A& A& of| 2{& EA362
« 2y M2 £10uA
o MY £2.5V
QuadStat u .
+ 42f'2 potentiostat
« HIO|QAIA| H4720]| 243t
« ZLj HE: +10mA EA164
o QI £2.5V (£ 10V with external input)
Waveform Generator « Pulse, ramp, triangular & sinusoidal signal A4
o Oi QPHAOI £ 0| ramp= £4 A7 & 14| 117|2f§* Ao Agt
+ E-corder?t chart software2t 52t
« Sweep rates : {ImV/h ~ 1V/s (0.1mV steps) ER175
orto 10V/s (1mV steps)
Dual Reference Adapter . 27Ho| 7|Z A2 01Zi0| THs
+ Membrane, ITES &&of| A& EA167

Differential input : 2| 10V
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Separation Science

Ktz HEEHoj| ©

=" o

. 223,

foh
o
Hr
o
il
=
e
10
%
Hr
=2
2
Ol
N
i
X
X
X
1
o
HT
i

271 ¢l

o

A|AE

[=]

Product Description Part No.

PowerChrom « J20tEJHI|E P2 O|o]E 3, C|AZ2|0] Y EAME ZH|
= N Ea
1) ER180R (Two Channel PowerChrom) ER180R/
2) ER181R (One Channel PowerChrom) ER181R
+ & E= A& peak detection
« 24 bit resolution

C4D Data System . AT & 010|222 A7|FSAX|, 0|23 20HE T2Hm|/HLPC L

flow injection analysisE 2I5t H|MEA M & ZHT|
« O|O|Ef 13 L BN S 2[5t PowerChrom AZEQ|0 32 ER225
+ C4D headstage 0}

o HIHZA DA M= 247
C4D Single Channel Detector « SE7ts AlAH
1) ER815R: Capillary electrophoresis, microchip electrophoresis,
chromatography-type 280 2t
2) ER815C: Flow Injection Analysis(FIA), == DL|E{Z S80f A ER815
3) ER815: H|O|E| 7| £& I H|3At 32 ATEQ0E AFRE 22
- ChemStation (Agilent), 32 Karat(Beckman Coulter),
LabVIEW 3=
+ C4D headstage E0f

HIMESA CRE M 27|
Input channel : 1 ~ 8 7}
pH, 2%, 82MA SHE Z2H7
SE7ts AlA”
1) ER825R (222 A|AH)

- PowerChrom 2ZEQ|0{ 32

CA4D Multichannel Detector

o

- capillary electrophoresis, microchip electrophoresis, ER825
chromatography-type 220j| i3t
2) ER825C
- Chart software 3&
- flow injection analysis (FIA), A== BLEE S0 Ag
3) ER825

- CIO|E] 7|22 2f5H AI3At S5 2T EQI0E A8 E2

- ChemStation (Agilent), 32 Karat(Beckman Coulter), LabVIEW

a1
od

Microchip Electrophoresis Kit + Microchip electrophoresis 2&&
o AARTY
- ER225 C4D Data System
- ER430 High Voltage Sequencer ER455
- ET225 Micronit Chip Electrophoresis Platform
- EC020 Standard Test Solutions
- ET145-4 Pack of four 45 mm Micronit MCE chips £+
ET190-2 Pack of two 90 mm Micronit MCE chips

Flow Injection Analysis(FIA) 258E{ ¥-2 H[0|E{2| ZZ, C|AE2|0] &
=48 2|
M5 peak & L EY

Flow Injection Analysis System

. DI THs A|AE ER180F/
1) ER180F (Two analog input channels) EF181F

- PowerChrom 2AZEQ|0| 3=

2) ER181F (One analog input channel)
- PowerChrom 2AZEQ|0| 3
- PowerChrom 181 &H|

HV Sequencer

4242 high voltage power supply

Contactless Conductivity, Inorganic ions, organic molecules,
pharmaceuticals and biomolecules, Microchip Electrophoresis
Alsig ER230
high voltage output : 4, with SHV connectors
Z|c§ 23 : 150 pA per channel

Z|cH MY - AHE H +3kV
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isoPods™

« 25, pH, ¥=E 2 &F 44 FLEZO| 7H53 FI1& streaming data recorder . A HHoz 2
USB isoPods

« USB port S5} PCO| Bt2 ¢1Z 7h55t 2
+ eDAQ Pod-Vu software A& E= LabView, C++ & 0| 85t0] Z2 1 24 7ts

Product Description Part No.

Quad Multi Function isoPod™ with USB
N HER 1, 432 L OIEAS BLE 7S

* pH, temperature, conductivity, dissolved oxygen, biosensors EPU452

recording
Quad pH Amp with USB

« 2| 4712] pH = ion selective 21, ORP 33t AR THs EU168

Dissolved Oxygen isoPod™ with USB

« polarographic (Clark) dissolved oxygen A=a} HZi5l0{ 82 AAZ EPU354
QL e

pH/ISE isoPod™ with USB

« pH, ion selective, ORP =1t AA510{ pH, ion selective, ORP %= EPU353
QL

isoPod™ Nitric Oxide isoPod™ with USB

1tric Oxide 1SoFo Wi EPU355

+ polarographic nitric oxide =2t A0 YLSIALY HLEY

Biosensor isoPod™ with USB
« amperometric 2= & sensor?t HAsI] HHF DL|E{Z EPU352

Thermocouple isoPod™ with USB
« CI¥BHZ29| thermocouple probet A5t = BL|E{2 EPU356

RTD/Thermistor isoPod™ with USB

« RTD E£ thermistor probe®t HZ5I0 2 ZLIE{Z EPU358
Conductivity isoPod™ with USB EPU357

o MHo| M= BL|E{E, 2-electrode conductivity probeg

USB isoPods
+ eDAQQ| e-corder0f| HZ5I0{ AtE 7+ 2

« eDAQO||M B33H= Chart software = PowerChrom softwareZ 0|2310{ H|0|E{ Z{2|

‘ Product Description Part No.
Dissolved Oxygen isoPod™
« polarographic (Clark) dissolved oxygen 4=} 2 Z5H0| 82442 EP354
QL EE
pH/ISE isoPod™
* pH, ion selective, ORP 2123 HZS}0] pH, ion selective, ORP A= EP353
isoPod™ H2HEHY
isoPo
Nitric Oxide isoPod™
+ polarographic nitric oxide 2132t HZSH YMSIRAZY FLIETY EP355
Biosensor isoPod™
+ amperometric A= & sensor2t HA5I0{ A F HL|ER EP352
Thermocouple isoPod™
« CH¥5H Z29| thermocouple probeQt HZ5H L& BL|EY EP356
RTD/Thermistor isoPod™
+ RTD EE= thermistor probe@t #2510 2= ZL|E{E EP358
Conductivity isoPod™
- BMo| MR BL|EE, 2-electrode conductivity probe& EP357
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EL-Cell GmbH Ak= HiE{2| I AEE Crafi'E ZH|E S&oti A&

PAT Battery Tester

[ PAT-Tester-i-16 PAT-Tester-x

PAT cell 'Hoj PAT cell 'Hoj

PAT-series test cell & coin cell &= pouch cellzt 22 HiE{Z| HHS
2[8 16242 potentiostat /galvanostat /impedance analyzer
2t 2H'd 2 potentiostat/galvanostat /impedance analyzer 7|5 Z& A ar -
1_' 6i|1'z* HHE-IEI Ef| AE] p/gT docking statif,’n yeg inHH-|y7|- %%ur% Zﬁ PAT-Tester-i-161t St SHE 0/ LZEO{S 2| THE 33
X3 2|t up to 100 mA, 4 current ranges plus autorange 2|CH 87H2| PAT-ChannelS 5tLt2| controller (PAT-Controller-8)
A ’ oz
Y| 27V Oila_e

ol -
20t QI 100 uHz to 100 kHz 3; ;i—l: f100 mA
Half-cell Mt MA| A5 (O: 2%, Y) SA| 72 2ot el 1 £7V
2= He:+10 ~ +80°C ZFOb4 Q1 10 uHz to 10 kHz

37]:380 x 640 x 375mm (WxDxH)

o AR Y S0 SO HIAES Q|5
84'd potentiostat /galvanostat / impedance analyzer

YA
S
4
-

EL-Software

EL-CELL HHE{2| B AE{ X|0] AZEQ|0f
AEAtHO|E NE{st AT EL0

HE|St AT EE AN

2 H[0|E HAIZHELIER

Batch mode= 0|85 AH

- J

PAT docking station .psr ey ey

( PAT-Chamber-16 N ( PAT-Stand-16 N ( PAT-Stand-4 h

« 2|t 16742| PAT-Cell &= PATCell-Press « 2|t 16712 PAT-Cell& high througput
2o 213 ; . . . + 3|t} 47} PAT-Cell® . )
8 2 2 docking station J U docking station J Z|CH 4712| PAT-Cell€ docking statlory

4 Y4 Y4 Y4 )

PAT-Stand-1 PAT-Stand-1 U

PAT-Heater-4 PAT-Clamp-1

“III\III\IIIﬁIHVIIH

i -
| =

¢ IS PR Cell HTS 8 7Ho| PAT-Cell 2 PAT-Cell ||+ &t 7Ho| PAT-Cell-TwinRef& || - 22 37|9| 5t 7Ho| PAT series
eated docking station -Press& docking station ) ; 2 - >
\_ '\ 9 I\ docking station AN test cell& docking station )
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AR HE UE SE 24
o AZRHZ| stacke| MF U BE L 2C 2 =Y

« AR Y M2 SN T}
+ ARHA|0| 2 Atof St Y

CurrentVIEW Software

+ single and continuous measurements

+ visualization in 2D, 3D and as values

+ saving data as text files in spreadsheet format
+ saving data as pictures in jpg and bmp format
+ saving and reviewing of data streams

measurement data shown in 3D view

current scan shunt

« HEMA| stacke URTE RE Y 2 22 23
o ZAIZHEIAEO Mgt
soy

« CIAfQlOf 2t Zolls 2 &

sensor plate (50cm?3cell) 22
current scan high res
o HEUA| stacke| 1Ftls WREL X 2
s Fofls 1 x1Tmm
current scan high res UR X

« 92 (flow fields) 24

« HEHA[Q| 2| A3t HEHO]| Lot HE

o HEHUAAZ 7|7 S5

main window

history mechanism to review recorded data

@- - - =: Specification

calibration curves

data shown in 3D view

current scan shunt

General

* current measurement range

« resolution of current
measurement

* position of measurement

Sensor plate

* segments

* size of measurement cell

» thickness

* maximum operating
temperature

@- - - =: Specification

a wide range is possible
depends on design

at an arbitrary position in a
stack up to 60V (higher optional)
or single cells

gold plated

depends on the design
0.7mm

100°C

current scan high res

General

* current measurement range

* resolution of current
measurement

* position of measure-ment

Base plate with segments
* segments
* size of measurement cell

« thickness

* maximal current

* maximum operating
temperature

0.20mA/(measurement cell)
0.0TmA

at the anode or cathode
in a single cell

gold plated

typical in the range from
0.07cm? to 0.04cm?2

2mm

20mA per measurement cell
100°C
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Dyenamo ABAF= DSSC, H{E2EATIO|E EfYHX|, EfLEAR S8 F7HE 2 HIE S20t ASHLCE

(%]
)
c
£
>
o
)
%]
c

DN-AEO1 DN-AE02

o 22t 4 LY MR HE £ HP S DSSC EM AFE 2|5t » FREE5EE (Photo-induced absorption spectroscopy) &
tool kit 0|83t EH%JIl_j\lol AT|H EN G

o 2SI HHM | ED o Q| EJAEI-SIZA AT

« M7]:0~1.5SUN o B ZObp 1~10000Hz

- W2 910 ~5mA « #&7|:Si-diode

o Y0~ 10V o IR EH2{:350 ~ 1100 nm

DN-AEO3 DN-AEO4

EfYR[Q| IPCE AHEH 248 ZHH|
& 175 W Xe-lamp (ozone free)
CHMS} 2H| : ABIE CHYE 20 nm
*“"E'%':*. B2 330 ~ 1100 nm
CHAZE A7 0.1 ~ 0.5 mW cm-2
o ZE EE E(ﬁlter wheel)
UV-enhanced & (250 nm ~ 1100 nm) 7t5 (MEH AFQF)

DN-AEO5 DN-AE06

HAMESE |

Z|CH 4= : 4 A (AE04L) / 10 A (AEO4) / 20 A (AEO4H)
Z|cH 30V

AH| M3 155 W

nFUIVEY 77|
HECHO|AA MRt £1.46V ! 2.0
Z 8F 15 mA put aperture : mm

MY 0] 2olis 150 uv &3 (optical power) #2{: 10 pW ~ 1 W

OF 22 H5H=: 200 nV (up to 3 W for {20 min tolerated)
M3 2olls : 2 fA (at max gain) Irradiance 81 : 12.7 yW/cm® ~ 1.27 W/cm®

e HEAL Z & (irradiance) £ kit
Efé #2l:190 ~ 20,000 nm
In

Laboratory Screen Printer

DSSC EfYMR| H|ZE 2[5t 53 screen printer

/e 71EH2 A3 7 222 S5l Xet Y YO = 9|2 2H0| 7t

AFE37130cm x40 cm

Z|cH 10 cm x 20 cm 27|2] substrate At8S #HE

37| :500 x 425 x 295 mm (WxDxH)

THE

- 1x Printing screen, 300x400 mm with polyester mesh

- 1x Positioning-plate

- 1x Squeegee with rubber

-10gTiO2 paste

- 1x Conducting glass plate with 18 TiO2 electrodes 6x6 mm
(non-sintered)

- 1x FTO glass (8 ohm/square), 3.0 mm thick, 300 mm x 300 mm

- T xR

X EHS : DN-HMO02
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Astrodyne TIDAR= Of2f EHelQ| Tk, 2, 7S A/ 35t

rir

ARSI |E SE/HL ASLIC

Electronic Load

« XBL GEN Il Series

+ Fuel cell, power supply, battery HAES
« 16HIE ZHET A0 & &

» Power : 800, 2000, 4000, 6000, 12000

+ Voltage : 50, 100, 400, 600

 Current: 100, 120, 150, 200, 1000, 1200
+ Air-cooled £ water-cooled B4

ALS Co., LtdAtE 27|afsh & 3H| &

6000W/4000W

2000w

Spectrometer System

UV/VIS/NIRO]|

1A, AFGS

Z| EHO 11
22 ®52 0y

145 20|18 (grating)

ERCEIE RV

Instruments

800w

&3 : deuterium tungsten halogen

S 232 QI3 platform L 2M AT EQ0f =t

SMA 905 connector #4410 2 CIQ¥5t optical fiber AHR 7Hs
A& HMS 1013609

cuvette
holder

spectrometer light source platform

@- - = = Specification

Spectrometer

SpectraSmart analysis software

+ 54 (Absorbance) &%

+ HEARE (Reflection) £

+ B (Transmittance) £

+ M & (Chromaticity diagram) EA|
+ HIAFZEE (Radiation intensity) 24
+A|ZH|| 2 HLEE™ 7|5

+H|C|2 X 7|5

+ H|0|E{ overwriting 7|5

Light source

+ description SEC2021-025-DUVN

+ detector 2048 element linear silicon CCD array
+ detector range 200 ~ 1025 nm
* grating Blaze wavelength (300 nm)
+ slit 25pum
+ wavelength resolution 1.3 nm
« fiber connector SMA905
Core diameter: 600 ym
NA=0.22

+ description SEC2022

* light type Deuterium halogen light source
+ wavelength range 200 ~ 1700 nm

« stability <0.1%

« drift 0.25%/h

* bulb life »1000 h (D2 lamp)

« fiber connector
« cuvette holder

« platform

»2000h (halogen lamp
SMA905
SEC2023
SEC2024
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king Electrodes

A MR K2 SE

| - OO
« AU (working electrode)2 A7 |2tef A0A] 2 U= BHS0| LO{LEE U=SS 2|0|SHH H=0|A LO{Lt= EHE0] AHaHESUR|
SRS M2t 5= E= U522 227 = &

+ HBIR AT of2] 20] Olsf ZYEIEC| AR TH5H 19| I, MM ] kinetic SU| Of3) ZYE.
HI2-84 BUOIAL 44 EE AATS HEHS 27| QX348 Buflet 22k 0| Sa0l7} 1T 23| 22 2210 &

I3t 0 Lo £42 2 225K 2 (water) | 20 tf2t 2912k (potential window) 0] SOFAIS S0 L.

© AT MElA| TR

- 2074 0| W= 1 A3 QU Azo] 2 2

- 20121 24340l CH3} 5 I (potential window) S 712 2

- 712{0| A2z 21

- Al3i0| 520 wret 13 B

-S40l gig

w
[
T
o
pul
)
9]
i
w
Bo
=
X
=
=

fjo

27| JElet ZEE RAISH | 218 M= BE H2|7H 8012 A

pal

Working Electrode Application

Platinum = (PTE)

AU7|5tet2 0 2 OFYSI0] U0l =02 ALEE
=2 A0 2 LSEES- 0| M0 2 A5t
|71SFE0|L BI|3HEE 0] Mol Atatol Agt

CIYSH RO 2 718 7hs (wire, flat plate & tube HER S)

H|WA =2 7t 0 U2 24014 9F (hydrogen overvoltage) @ 2 A9 £0|Lt
AUsHAo| LHdS D Z< 00| A HL{0f|A] =4 0| 20] SHAE|0] =4 TIAS LS
20| hy

Gold 2= (AUE) U7|5tetA 0 2 OFYSIo] U0l =02 ALEE

LSt 3k0 2 712 745 (wire, flat plate & tube HEH )

Self-assembled monolayers (SAMs) & 4 2= H|&t0] 28

=2 A0 2 LSEIS 0| MO 2 Agt

|7IBE0|L BI |3 E 0| Mol itatol Agt

=2 LHADH42f (oxygen overvoltage) 2 2 EHOAQ] L51EES 0| ol E2{A 220l
ARZOl 20| A+ US

Glassy Carbon 2= (GCE) « HEY Y LAY ES
o AtS}/SHIEIRo| Q0] 0] TS A0 A8 7Hs

Carbon Paste 2= (CPE) 24 TESIStERAS 40, £ M= (modified electrode) 22 0|8
A8 S A2 AA[e] ZEHo| 4717|212

R7I20H0IM AR E7F

Flow cell AF2 A| 29+,

Mercury 4= (HGE) ¢ E2 FANHUC 2 SIS 0| SHpHF 0 = Agh
. Zaj2jn 802 M3t
+ Dropping mercury electrode (DME) & A28 42 ME2 £2 W20| M4 mjofct
MZ2 HIE A= atE BE = US. M= EHO AL A =22

i

Mol FE3tH ALEE

AT

Anodic stripping voltammetry (ASV) 7|22 0|18 S35
M| 415} HES.0 2 anodic HR0lIA ARZ0H| A[2H0] 3.
T2 A2 S22 UL Z Qo W 29| o]4he] M{0|M H=0| Eali=|E2 MHEAH LY
=0 MElES ZAISH=H £A4E

=/40] 0] =2 22 |0f| =2[5l{0oF 3.

Silver 2= (AGE)

Cyanide, sulfide ZZ&

Palladium %= (PDE) « SA0| B/LE I ATH AE
Nickel 23 (NIE) . 381202 £4510] 0f| L Ato| 2H0jl 0|8
. A4 THQI0| OO 2 75| AFO 2 ZE

Plastic Formed Carbon = (PFCE) Graphite edge™0| 1= 2 B8k EH|

e

ITO &=

H2 MU R AESY| 42 M=
2&M7|8kst (spectro-electrochemistry) 480 2 A5t
/7180 SUME 48 It
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Working Electrodes oo Orins
[ Stationary Voltammetry Electrodes )
7mm 75mm
W JStandard | | l|
5 ltype ) 6.4mm @
°
5]
15mm 55mm Tmm 65mm E
[T 1 I i k5
Small 3mm 3mm Lu
type f f 2
15mm 55mm 70mm =
< T | I =
i Standard | =
o type T 6mm T6mm
15mm 110mm
Long I Il
type 6mm
1
B 25mm 55mm
E} Standard | | l|
T [type 6.35mm
4
[N}
\> ! J
Length I.D. .
Electrode Part e () Isolation Part No.
55 10 5.0 PEEK 002420
75 6.4 3.0 CTFE MF-2113
55 6 3.0 PEEK 002422
65 6 3.0 PEEK ET052-1/ET052-3(3/pk)
PTE 55 6.35 2.0 KEL-F CHI102
70 6 2.0 PEEK EO16A(+=2HE)
Platinum 70 6 2.0 PEEK EO16B(£7|201L)
55 6 1.6 PEEK 002013
75 6.4 1.6 CTFE MF-2013
55 3 1.6 PEEK 002313
SPTE
65 3 1.0 PEEK ET075-1/ET075-3(3/pk)
LPTE 100 10 3.0 PEEK 932-00024
110 6 3.0 PEEK 012745
55 10 5.0 PEEK 002417
55 6.35 3.0 KEL-F CHI104
55 6 3.0 PEEK 002012
75 6.4 3.0 CTFE MF-2012
GCE 65 6 3.0 PEEK ET051-1/ET051-3(3/pk)
70 6 2.0 PEEK EO014A(£8UE)
70 6 2.0 PEEK E014B(R7I2018)
Glassy Carbon
55 6 1.6 PEEK 012297
55 6 1.0 PEEK 002411
55 6 3.0 PEEK 013714
GCET*
55 10 5.0 PEEK 013715
55 3 1.6 PEEK 012298
SGCE 55 3 1.0 PEEK 002412
65 3 1.0 PEEK ET074-1/ ET074-3(3/pk)

* PEEK 2 93|2t glassy carbon disk At0|0]| Teflon spacer Zgt
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Product Length I.D. n
Electrode Part Name i ) Isolation Part No.
55 3 1.6 PEEK 012298
SGCE 55 3 1.0 PEEK 002412
Glassy Carbon 65 3 1.0 PEEK ET074-1/ET074-3(3/pk)
100 10 3.0 PEEK 932-00022
GCE
110 6 3.0 PEEK 012744
55 10 5.0 PEEK 002418
75 6.4 3.0 CTFE MF-2114
55 6 3.0 PEEK 002421
65 6 3.0 PEEK ET053-1/ ET053-3(3/pk)
AUE 55 6.35 2.0 KEL-F CHI101
55 6 1.6 PEEK 002014
Gold 75 6.4 1.6 CTFE MF-2014
70 6 2.0 PEEK E015A(+E8UE)
70 6 2.0 PEEK E015B(R7I2018)
55 3 1.6 PEEK 002314
SAUE
65 3 1.0 PEEK ET076-1/ET076-3(3/pk)
100 10 3.0 PEEK 932-00023
LAUE
110 6 3.0 PEEK 012746
55 6 3.0 PEEK 002408
Plastic Formed PFCE
Carbon 55 6 1.0 PEEK 002409
SPFCE 55 3 1.0 PEEK 011854
Pyrolitic Graphite PGE 55 6 3.0 PEEK 002252
(Basal Plane)
Pyrolitic Graphite
(Edge Plane) PGE 55 6 3.0 PEEK 002253
55 10 5.0 PEEK 002416
55 6 3.0 PEEK 002419
55 6.35 2.0 KEL-F CHI103
75 6.4 3.0 CTFE MF-2111
AGE
. 75 6.4 1.6 CTFE MF-2011
Silver
70 6.0 2.0 PEEK EO17A (=248
70 6.0 2.0 PEEK E017B(R7|2018)
55 6 1.6 PEEK 002011
SAGE 65 3 1.0 PEEK ET088-1 / ET088-3(3/pk)
55 3 1.6 PEEK 002315
65 3 1.0 PEEK ET078-1/ET078-3(3/pk)
Nickel NIE 75 6.4 3.0 CTFE MF-2016
55 6 1.5 PEEK 002016
PDE 75 6.4 3.0 CTFE MF-2018
Palladium 55 6 1.6 PEEK 002019
SPDE 55 3 1.6 PEEK 002319
75 6.4 3.0 CTFE MF-2110
CUE 55 3.0 PEEK 012584
Copper
55 1.6 PEEK 002017
SCUE 65 3 1.0 PEEK ET079-1/ET079-3(3/pk)
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Product Length I.D.

Electrode Part Isolation Part No.

Name (mm) (mm)

cPE 75 6.4 3.0 CTFE MF-2010

55 6 3.0 PEEK 002210 w
[]
Carbon Paste SCPE 75 3 1.6 CTFE MF-2015 9
(CPO 0 HE) 55 3 1.6 PEEK 002223 ‘g
CPO(Carbon Paste Oil) : T2} HFQIE QF 0N S A7t FUSHA CF-1010 =
CPO Mol 0| AE SIEf 2
(+84 8U8) 001010 X
S
=

4 cPO )

carbon paste spatula
electrode \
® Carbon Paste \_ m Carbon Paste Electrode At Y,
~ )

Micro Voltammetry Electrodes

=9l 37|18 £0|H iR drop L M=9| capacitanceE £ 4= U=, capacitance?t Z481H cyclic voltammetry A20|A] scan rateE
S7HZE 4= UCH, M= mHO R O| St HIGkS MAHOM WAFH O R HHEE £ QLS.

Microelectrode?| £

Potential EE= EXZ 2 (electrification flow) 2] &4 2 QI5t ej=0| Ho| gle

O t-= voltammetry &1 ()10,000V/s), A &0| 2 SHUOA{ 2| AT, WAL Ao 2Tt
THO| B2 ST MMEQ EM IS

Z|A| Mahd glo] 2 7ts

SHUZ (electrification flow)0l| 2|3t L=0] 22| HZFO| A0 0L FUSH ZH0| 7=

SHA 48 5= Ao AL

\ J

Electrode Part P'r“(;dr::t L(enr:glt)h (L%) Isolation
57 1 1000 Glass WCEc.WS.D3
57 11 600 Glass WCEc.WS.D2
57 1 100 Glass WCEc.WS.D1
70 3.5 100 Glass MF-2150
70 4 100 Glass 002009
70 3.5 50 Glass MF-2152

Platinum mPTE 70 3.5 25 Glass MF-2151
60 3 25 Glass CHIT08
70 4 25 Glass 002003
70 4 15 Glass 002015
70 3.5 10 Glass MF-2005
70 4 10 Glass 002005
60 3 10 Glass CHI107
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Product Length I.D.

Electrode Part Isolation Part No.

Name (mm) (um)

6 50 soda-lime glass E044A
o 70 6 100 soda-lime glass E044B
g Platinum mPTE 70 6 200 soda-lime glass E044C
'8’ 70 6 50 soda-lime glass E044D
'-:0 70 6 100 soda-lime glass E044E
£ 70 6 200 soda-lime glass E044F
§ 70 4 100 Glass 002010
70 3.5 100 Glass MF-2155
70 35 50 Glass MF-2154
70 35 25 Glass MF-2153
Gold mAUE 60 3 25 Glass CHI106
70 4 25 Glass 002004
57 1" 20 Glass WCEc.W1.D4
60 3 12.5 Glass CHI105
70 35 10 Glass MF-2006
70 4 10 Glass 002006
70 4 33 Glass 002002
Carbon Fiber mCFE 70 4 11 Glass MF-2007
70 4 7 Glass 002007
Copper mCUE 70 4 25 Glass 002271
Nickel mNIE 70 4 100 Glass 002273
E044* 2|2 H= MF-2153 002009 CHI105 WCEC.W*.D*.E** A|2| 2 =

Rotator & Rotating Electrodes

7|2 A AR Y rotator, shaft, rotating electrode (8|44 =), cell kit
3| = &5  Rotating Disk Electrode (RDE), Rotating Ring Disk Electrode (RRDE)
RRDE H= A2 I8HlM= Bi-potentiostat7 Q8.

8|44 = (Rotating Electrode)

RDE 7= (Rotating Disk Electrode) )

+ RDE =0 3|57 £|H 8%0| = BHO 2 FUE| W A4 W0 M=2| SHM HFEZ O 2 40| 0S5 2.

BUO| S5 L= UF0| ZH £ 0f| o5 40| 3120 2 RHRO0| TH5EE.

FHYAQ(7t EHtof| ofsh SHA| X|0{Z|= cyclic voltammetry Z-2 A& ut 22|, SIHMT2 AFESH AN HHAULE St Eih= 89

S 20 ofaf #lofE.
A £ 22 2h2|5HH linear sweep voltammetry S 43810 244, C2X0| (multi-electron transfer), =21 2t0[o| B S &= 2,
/=2 30| T & A7 |EHEEES Tl UE H70l| 22l AR R QLS. )

oy toir
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RRDE 2=} (Rotating Ring Disk Electrode) )

ton

+ 30| B|251| | 13 022 £ 5 (laminar flow) 7+ 24511 BoH0| 243 A0 A BF2 2 Wk @ 0| S5| EI0i Ofi= RDE %33t
e,
. BU| B2S 2 H0fg 4 UCHE disk HIOIA AMBHE| ZE ring 243 HEOIM ChA| BIAIZ O[T) = H30|H U2 HRE AT OH

Hh-g Z20j| st %%.5_ HEEAS = US. 7MY UHHEAQI O 2, AR Z0H Aol E2| AH8E|1 U2,

27H°| Worklng =0i LSt 3|22 blpotentlostat [E= 4242 A510| 7hsSh 2| 7H 2 51, RDE ZJE.LEEP o Chefot 40| }—T%.
0|E £01, 3t =2 linear sweep voltammetry 4&& OP—EAIOH CHE U2 LA MQAE |AIAZ| AL MY HO1E SHH sweep AHS
&t *E olo

= T YN =T}

(7]
[
e
o
pud
)
1S
&
w
oo
=
X
=
=

\ M3 27Ho| MZ S-HOI step AHS E & U2, )
GamryAL A1 E
Product Description Part No.
RDE710 Rotating Electrode
+ RDE, RRDE =& rotator
« S8 BA 0|, HRUA S
+ 3|4 £&:50t0 10,000rpm
+ LCD display
o 24 =Ho| 24 80| 992-00071
o T uA Ay Ha
o FHOIHHIE LY
« RE MU S ZF
« Shaft, 43, cell kit 'E= ZHj
Shaft for RDE710 Rotating Electrode
Shaft for RDE Tips Shaft for RDE&RRDE Tips
+ E3seriesd=8& + ESseries 4328
« AIE HS:970-00007 « AHIEHS:970-00110
Rotating Disk Electrode (RDE)
) - + Shaft, RDE tip £2|& (shaft &0H) + A= disk 21 : 5mm OD
Shaft & Tip 22/ . Z[CH 3|1 ggp: 2,500rpm - c UFAE2E
E3 Series « M2 A2 : PTFE £ PEEK -PTFEAZ2:10°C~25°C
« =224 :12mm OD - PEEK21=2:10°C ~ 80°C
PTFETi PEEK Ti
Hiocuct PartNo. Part No.
glassy carbon RDE tip 970-00020 970-00163
gold RDE tip 970-00019 970-00140
PTFE A& PEEK #j2! platinum RDE tip 970-00018 970-00093
N + Shaft, RDE tip £2|& (shaft 20} . a:t 2|74 1 15mm OD
Shaft & Tip 22/¥ . Z|TH 3]4 £ : 2,500rpm + 243 disk 42 : 5mm OD
ES Series - M2 2 : PEEK E= PTFE . a—;t A8 eg
« 4324 :15mmOD -PTFEX=:10°C~ 25°C
- PEEK21=2:10°C ~ 80°C
PTFETi PEEKTi
Product Part Nop Part Nop
glassy carbon RDE tip 970-00060 970-00158
gold RDE tip 970-00061 970-00155
PTFE A& PEEK {2 platinum RDE tip 970-00062 970-00157
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ALSAL H| &

Product Description

RRDE-3A Rotating Ring Disk Electrode Apparatus

RDE, RRDE =& rotator

Shaft 1HH

¥4 A =5 &5 7t

7t 2ol HUEH AL Tts

3™ 2= : 100 to 8,000rpm

 &E 2k Hel: 10 to 50°C

Sample vial for alkaline solution (100ml) Z&t
37]:190 x (Base: 230, Body: 120) x 400 mm, 3.5 kg
HE 3 013725

w
[
T
o
pud
)
9]
i
w
[=1y]
=
X
=
=

.

Rotating Disk Electrode (RDE)

M= body ME : PEEK

Length : 25mm

OD : 12mm

« Teflon ring spacer 7| : 0.5mm (RDEt 7430{| 2t 8| )

RDE RDEt Ao . .
(Teflon ring spacer type) Description Disk dia.(mm) Part No.

3(or 5) 3(or 5) glassy carbon disk electrode 3.0 011169
glassy carbon disk electrode 5.0 013482
platinum disk electrode 3.0 011170
gold disk electrode 3.0 011171
aluminum disk electrode 3.0 011966
#or6) silver disk electrode 3.0 011967
. . (591 mm) copper disk electrode 3.0 011968
nickel disk electrode 3.0 011969
tantalum disk electrode 3.0 011970
titanium disk electrode 3.0 011971
tungsten disk electrode 3.0 011972
carbon paste disk electrode*1) 3.0 011973
With Teflon ring spacer Without Teflon ring spacer -
Teflon ring space®] &2t glassy carbon disk electrodex2) 3.0 013490
24:49| Teflon ring spacer?} Qli= 32| ZL disk /0| Ho{E2 8%o| go 2 glassy carbon disk electrodex*2) 5.0 013491
TZ|Z| o411 Of2ff 2213t 20| disk LU0l QIRISHA| El= 242 EHolE 4= UZLICE :

*1) CPO carbon paste oil base(001010) €O *2) Teflon ring spacer type

Rotating Disk Electrode (RDE), Rotating Ring Disk Electrode (RRDE) & Disk Replaceable Electrode (DRE )

4 Description Part No.

ring electrode Pt ring / GC disk electrode 012613

disk electrode

// Teflon ring spacer Pt ring / Pt disk electrode 012614

Ptring / Au disk electrode 012615
. M3 body A& : PEEK Au ring / GC disk electrode 012616
+ length : 25mm 5 Auring / Pt disk electrode 012617
: CD)iEk: ;ér'n:rzmm 172 (E9): mm) Au ring / Au disk electrode 012653
+ Ring size : ID 5.0mm / OD 7.0mm GCring / GC disk electrode 012618

« Teflon ring spacer 74| : 0.5mm
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Rotating Disk Electrode (RDE), Rotating Ring Disk Electrode (RRDE) & Disk Replaceable Electrode (DRE )

« disk electrodeE WA5tH ALE 7t
+ ring electrode A2 : Pt

+ disk®}ring electrodes £2[510] 2f 24=30f| Cish 4= EH 44 2! HOf AAHS Al 4= QUS.
« disposable disk At& 7+s5
RRDE RDE
7
4 4
5 5
12 12 (221 mm)
DRE for RDE
DRE for RDE Electrode
DRE-GCK GC disk replaceable electrode kit 013362
DRE-AUK Au disk replaceable electrode kit 013364
DRE-PTK Pt disk replaceable electrode kit 013365 013338
Common Components
DRE-DAS Disk assembly 013361 013361 013339
DRE-SPC Teflon spacer (3pcs) 013339
Optional ltems DRE for RRDE
DRE-GCD GC disk 013338
DRE-AUD Au disk 013366
DRE-PTD Pt disk 013367
E)E{Ci;agiﬁ:gitsgjlﬁiitrode polishing & 013608
013338
013339
013337 013642
DRE for RRDE Electrode
Description Part No. Description Part No.
DRE-PGK Pt ring/GC disk replaceable electrode kit | 013336 DRE-PGK GC ring/GC disk replaceable electrode kit | 013641
Components Components
DRE-PTR Pt ring assembly 013337 DRE-GCR GC ring assembly 013642
DRE-SPC Teflon spacer (3pcs) 013339 DRE-SPC Teflon spacer (3pcs) 013339
DRE-GCD GC disk 013338 DRE-GCD GC disk 013338
Optional Items Optional ltems
DRE-AUD Au disk 013366 DRE-AUD Au disk 013366
DRE-PTD Pt disk 013367 DRE-PTD Pt disk 013367
erRcE\; agiﬁ]gitsgjlsﬁtrode polishing & 013608 eDXRCEh—a 2gil3ngiflo<oeillfiitrode polishing & 013608
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DRE-DCP disk electrode polishing & exchanging tool kit

]

(7]
) 1)
o
o
S
(S}
Q@
wl
g
i~ 2) 3) 4) 5) 6)
§ 1) DRE-BLK Base block2| “A” side= DRE-SPC Teflon spacer attachment&, “B” side=
1) DRE-BLK Base block DRE-GCD GC disk attachment&. DRE-SPC Teflon spacerZ DRE-PTR Pt ring assembly
2) DRE-SPS Spacer push tool LHOl|lA &0 22 2 THA|Z| 5 DRE-PTR Pt ring assemblyZ “B’2 2.
3) DRE-DPS Disk push tool 0l M DRE-GCD GC diskZ 42,
4) DRE-STP Stopper 2) GC diskE DRE-DPS Disk push tool2 0|25t $|2|15 243t
5) DRE-DRS Disk remove tool 3) DRE-BLK Base blockOj|Af t &, Z4= #HO| HHsHA w7A| DRE-STP Stopper2t
6) DRE-EPH Electrode polishing holder DRE-DRS Disk remove tool2] &=0|2 Z &5t
BASIALHIE
Product Description
Rotating Disk Electrode Apparatus
RDE -2 - ROEMSE
+ shaft 14¥
« E2|H2| spin coating0| 0|3t=E rotator assemblyE SZQAIZ 4= Q2.
+ BASiA} potentiostatet AF8E 42 PCE &3l stirring ¥ gas purging A|0{
(EfAl potentiostat AFZ A| =5 |0f)
¢ A2 810~ 15ml
+ “quick-connect” input gas line connector
+ 3|4 £&:50t0 10,000rpm
« TH8E : cell stand, glass carbon 2 A=, Ag/AgCl 7|23, 7| &= B8 7|,
Pt 2UY MTHHZ, polishing kit, cell vial, gas inlet barb fitting 2|
+ 37| :180mm x 230mm x 420mm (WxDxH)
o HEHSEF-1100
Rotating Disk Electrode (RDE)
RDE Tips Description Disk Diameter
glassy carbon RDE tip 3mm dia. MF-2066
platinum RDE tip 3mm dia. MF-2067
gold RDE tip 3mmdia. MF-2068
RDE Carbon Steel Metal Insert with body blank RDE Tip 3mm dia. cabity MF-2065
for custom electrode )
RDE Carbon Steel Metal Insert ) MF-2166
(5 mm long/40 mm long) 6.35mm dia. MF-2166-XL
RDE Double-threaded Electrode Body . MF-2165
(25 mm long/60 mm long) 6.35mm dia. MF-2166-XL
BVTAL X &
Product Description
Mini Rotating Disk Electrodes
Mini 1RDE.W1 . USB#Hlo|2S E5t e 232 + PEEK A&
+ 3[4 £&E:10to 1300rpm + HE ¥3S : Mini RDE
o Al2R Y
Mini 2RDE.W* - mini RDE - control unit
- Pt wire in glass(1RDE.W1), 1pc - screen printed RDE(2RDE.W?2), 5pcs
- conical connector(KA1C.S) - classical reference electrode (RCEc.R¥)
— Cable for RCEC.R* - electrochemical cell (TC6)
STKRDE - screen printed sensors (STK.RDE) - take out tool
- software - manual
- USB cable
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« mini TRDE.W1 = : rotating disk electrode, wire in glass
 mini 2RDE.W= 1= : rotating disk electrode, screen printed electrode type
Description Disk Diameter Part No.

(%]

Platinum RDE electrode 2mm dia. 1RDE.W1 g
s)

Platinum RDE electrode 2.5mm dia. 2RDE.W1 E

Gold RDE electrode 2.5mm dia. 2RDE.W2 2

Copper RDE electrode 2.5mm dia. 2RDE.W3 %0
=

Glassy carbon RDE electrode 2.5mm dia. 2RDE.W4 5
=

Starting kit for RDE 107l type2| sensor2 74 STK.RDE

Reference, work, auxiliary RCEc. WCEc. ACEc

classical electrode (+cables) ’ ’

Electrochemical sensors AC1,AC2, AC4

CGME (Controlled Growth Mercury Electrode)
4 )

Pulse sequence0i 2|gt L5t 37|9| =2 Z A|0f

Pulse %, pulse &, pulse AfO] A|ZH| (HE =2 W2 37| 23

Back diffusion0i| 2|3t capillary 2 20| 1OH =2 29| §& £ 7 2|2 & deposition THA0IAM

Y L =S| FUHA 2H30] &o

HEE BHS A[ZF 2 RS A|ZE LY 42 22 OFY

2 1 7HHSHA| gas line B

Magnetic stirrer 7|2 &2t : 50 ~ 800 rpm

Mercury dispense, drop knock, stirrer on/off, inert gas purge/blanket 7|50f| L3t £+& L= PC A|0f*

E412 /A 22|

282 glass cell vial & water jacketed cell vial 2| (option)

2| ¢l 2 E : DME(Dropping Mercury Electrode), SMDE (Static Mercury Drop Electrode),
HMDE (Hanging Mercury Drop Electrode), CGME (Controlled Growth Mercury Electrode)
(HMDE 7|52 SMDE®} CGME 2E0|A 7Hs)

AAR EE

- Cell stand with magnetic stirrer, gas purge utilities

- 150 um ID glass capillary

- Pt counter electrode

- Ag/AgCl reference electrodes (3ea)

- Standard glass cell vials (12ea)

- Stir bar

- Startup kit (vacuum degas kit, mercury loading syringe, blunt needle, tubing)

- Mercury pickup tool (plastic rod with silver tip), plastic spill tray

AHE HMS : EF-1400

\_ * BASIAtQ] potentiostatet AL8E 29 PCAHI0f 7ts. ERA AT LG Al 2 0] )

Other Working Electrodes

Geticulated Vitreous Carbon EIectrocD ( Porous Carbon Electrode R fReticuIated Glassy Carbon EIectrode\

Bulk electrolysis &g Bulk electrolysis &g Bulk electrolysis #&&

£ : 5mm 5 :7.5mm Bulk 2&=:0.05g/cm3
2|4 (0D) : 40mm dia. 2|Z4(0D) : 42mm dia. 2|4 (0D) : 30mm dia.
=0]|:50mm LHA(ID) : 27mm dia. LHA (D) : 20mm dia.

e o o o o o
e o o o o o
e o o o o o

RVC #HA : 10.5cm’ [cm’ Pore size: 20 PPI Pore = : 24 pores/cm (60 pores/inch)
HZ #5 : MF-2077 HZE#H5:013616 HE 5 : E006A(=2 U L),

- 2N J L E006B(R7| 8 08) )
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SO 0rins

Platinum guaze electrode

+ Bulk electrolysis A& &

+ 50 mesh

+ 37| :40mm dia. x 50 height,
50mm wire lead

« HEHS  PGE

Platinum guaze outer
electrode

« A& : 90/10 Platinum/Iridium Alloy
+ 37| :38mm dia. x 50mm height
« A& ™S :NM-D002

Platinum guaze inner
electrode

« A2 1 90/10 Platinum/Iridium Alloy
« 37| :32mm dia. x 40mm height
« AIE HS : NM-D002

Carbon foam electrode
with graphite rod

+ 100 ppi carbon foam
« Carbonfoam37|: 1x1x2cm
« AIEHS :MW-4133

Platinum Coated Titanium Mesh
Electrode with Holder

o g AR S 200nm

» mesh & 37| :3mmx 2mm

» mesh &7 : 0.6mm

« pHER]:1-11

« FME: Pt/Ti mesh electode x 10ea
sample holder x 1ea

o HEHS . E043A(25mmx25mm)

E043B(50mmx50mm)

E043C(100mmx100mm)

-

- - \ J
4 , _ ~
Platinum guaze electrode Platinum guaze electrode Gold guaze electrode
bmm, R —
23mm 23mm
54mm
10mm —.10mm
25mm 25mm 25mm
35mm i —>35mme—— ———35mme——
. ic Al B
+ Bulk electrolysis #%& : gglrl;ilseﬁtrolyss A2 « Bulk electrolysis 41318
+ 80 mesh « 43 37]:35% 25 mm + 100 mesh
« 4= 37]:35x25mm - ol oo B4 M . 37]:35% 25 mm
- A|Z #35: 002250 e - AZ W5 1002251
« HIEHMS5:012619
- DN J

Metal plate electrode

o

= 7+s5H 212 Ni, Cu, SS 316L/317L,
Ti, Zn, Pb, Ta, Ag
= 7+sSHAO|Z 1 7 x 7 x 0.5 mm3,
10x10x 0.5 mm3,
15x15x0.5mm3,
25x25x0.5mm3

o

« 22 10ea
o HIE HS = AR 225 FHAIL.

- J
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Reference Electrodes

Potential of various reference electrodes (V vs. NHE)

2

—_

N
M
fo

Foly f2 &0l Wy

J

FH3 L5 8O0 2 ol 8Ol (e e 2 Z4))

StL & 2= of7te| 2to]7t LA E.

=1~ =73
o
+ BHo} & 30| potential 24017} 45| 37 LIERCH 28 S R0l o}

ZH|510] 90| £ 3 3 0= ZH0f SH|7} QI SolotzE 3.
o]

.
=]

0|2 E| AEE 2IHSICIH Calomel 7|22 Y2

black (negative) HH2t0fl &3t 1, & =2 potential 2t0|7F - 35 + 20 mV

UOI2HH ZA| ACH TS £~ AS.

HEH
od

-

JEHS EE

—

M

« 37|HO2 7|ZHT0| LYY 8US M2 8O T30
AFg3HE 200l HIZFAjat,

+ 23 LR Somt 2 5= 0| Solof #32 E T tipol ¥
N2 B2, o, 13 AU H7IA =S FolE A,

£H|E : AYA (voltmeter), AHESHE M=, 22 SR2| CHE M=, HIO|F,

£ 2439| potential 2t0|7+0 + 20 mVEtH AFRSH=0| 2|7t 9= ZO 2 HOLE

Tl

q

[

NHE (Normal Hydrogen Electrode) --------------------- 0omv

SCE (Saturated Calomel Electrode) --------------------- 241 mV
SSCE (Sodium Saturated Calomel Electrode) ------- 236 mV
Ag/AgCl (Saturated KCl) 199 mv
Ag/AgCl (KCl, 3M) 210 mv
Ag/AgCl (KCl, 1M) 235 mV
Ag/AgCl (NaCl, 3M) 209 mV

Hg/Hg,SO, (Saturated K,S0O,) ---------mmmmmmmremmmeeea - 654 mV
Hg/HgO (KOH, 20%)
Hg/HgO (NaOH, 1M)
Ag/Hg,SO, (Saturated K,SO,)
Ag/Ag,SO, (Saturated K,SO,)
Ag/AgNO, (0.01TM) in MECN -----mmmemmmmemmmoeme oo
Ag/AgNO, (0.1TM) in MeCN

* potential vs. SCE / MeCN = acetonitrile

©®

o2l J%int 20| HA 5 & M= AL0|2] potential 2{0|5 MYUAIE 0|8510] 24,
o|AtMo 2L Zke Z 20| 2430|2HH & 229 potential 2t0|= 0(zero) 0|C40F

test electrode

:

=

atof, Ag/AgCl 71222 (Ag/AgCl/NaCl (3M)) It Calomel 7|2 %302 =2

to voltmeter

benchmark
electrode

reference electrode \.
X X o

(Ag/AgCI Reference Electrodes

Uk M7 |5k5t HHEE

A 8oHoj A ot

B4 - 2 HIAIE

A4S mlsf Hts{of Bt

Chloride 020| Z4|7t & &% Hg/Hg,SO, 4= 3

Silveret 2812|2 &A= NH buffer= AF3SHA| 2 A,
Sulfide 2H||IM AL E7t: 2849 silver sulfide= CHE-49Q!
frit2 95| 4| ot 2I010] 2 £ S,

FritC 2 F2 A E|= glassaiZ 2| Cha-Aah2 o2tz | -2oH0)| oF
LZ2|EHf|M AHBE A2 frite| AHZ0] ceramic &= Teflon?!
30| Mgt

b

.
ool

\

Double junction =2 At&5h= 22

- U= L& filling solutiondi| 2[gt Ms{He| @ HE %435t 1A}
& 42 £, filling solutiondi| 2= chloride ion(Cl7) E&=
Ag/AgCl 7|&4= U silver ion(Ag*) 0| Mo} BHSS & A<

- Protein, sulfide, 3242 Zast 8

- Strong reducing ion2 35t AL

- Tris bufferg A&3t= 42

- Analytef| 2t outer filling solution2 22| MEHE! 4 QlOLt
HE0| AL & filling solution 2Lt 2 HE=MS =
intermediateE A

2 MEE|= outer filling solution

- Potassium nitrate : for Br, Cd, Cl, Cu, CN, |, Pb, Hg, Ag, S, SCN

- Sodium chloride : for K

- Ammonium sulphate : for NO,

- Magnesium sulphate : for NH, ),
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Product Length | O.D. Junction  poous Electrode Part Part No
Name (mm) (mm) o Junction :
RE-4
Ag/AgCl 35 6 5.5 CoralPor™ Ag/AgCl/NaClgel(3M) |  MW-2021
71245 LHEEH WA 27+
RE-5B
Ag/AgCl 75 6 5.7 CoralPor™ Ag/AgCl/NaCl(3M) MF-2052
E=E
(%]
(]
©
o
LS
9
(NH]
(V]
(9}
S RE-5B
o Ag/AgCl 75 6 5.7 CoralPor™ Ag/AgCI/KCI(3M) MF-2056
3 e
o
RE-6
Ag/AgCl 30 6 5.7 ceramic Ag/AgCl/NaClgel(3M) | MW-2030
71285 LHEE8H WA =7+
Ag/AgCl 70 4.0 4.0 Teflon Ag/AgCI/KCI(1M) CHIT11
A=
Ag/AgCl
7|E2H=Z 55 4.0 4.0 Teflon Ag/AgCI/KCI(1M) CHI128
(EQCME)
RE-1B Porous
Ag/AgCl 78 6.0 4.5 glass Ag/AgCl/NaCl(3M) 012167
EE
/we’@&
RE-1BP ° Ag//-\zgg/g\laéCIGM)
Ag/AgCl 7 ; %= body :
7?_4_1?: S 90 6.0 6.0 ceramic Polymethyl pentene 013613
Ll ] /(O(Q
7
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Length  O.D. Junction by ous

0.D. Electrode Part Part No.

T Junction

(mm) (mm)

RE-1S
’;?é’i?_ﬁ' 52 4.5 4.5 P;’,;OS‘;S Ag/AgCI/NaCl (3M) 013393
(SECME)
RE-1CP (A%/Agtclé}:(((::ll)
Soinad 92 6.0 60 | ceramic e body 013691
e Polymethy! pentene é
2
©
(]
o
RE-3VT A g
g/AgCl/NaCl(3M, gel) o
Ag/AgCl . g
(Flow Cell) poly ylp E

L Ag/AgCl/saturated KCI
Skinny¥ 75 5.0 5.0 PTFE w/banana plug connector 1004-S
electrode body : plastic

Standard® 110 9.0 4.0 1004
Ag/AgCl/saturated KCI
KT glass w/banana plug connector
12mm)  14mm electrode body : glass
Tapered¥ - 110 12.0 4.0 1004-T

Ag/AgCl/saturated KCl
Husky™ 140 16.0 7.0 PTFE w/banana plug connector 1004-H
electrode body : plastic

Ag/AgCl 83 6.0 6.0 ceramic LS8N uH| 7Hs ET054-1/
e (KCI, 3M) ET054-3 (3/pk)
. 30 6.0 E001A
Ag/AgCl 7 omm= Ag/AgCl/3MKCl
7IEUS g{czfvri? ceramic AR 10 ~80°C
— e 70mm— 70 6.0 E001C
Leakless Ag/AgCI/KCl (2.4[!)
Ag/AgCl LR8N WA 27+ _
7% ;EE‘L 130 5.0 50 | polymer ORI AR I LF-5
2= body A& : PEEK
Leakless Ag/AgCl/KCI(3.4M)
Miniature L g wi| 27+ B
Ag/AgCl 65 20 20 | polymer 271200 A2 7t5 LF=2
7128= = body A2 : PEEK
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(6]

o0rins

Product Length 0.D. Junction Porous
Name i) i) (% 5{) Junction Electrode Part Part No.
100 1.6 1.6 Ag/AgCI/KCI(3.4M) LF-1.6-100
Leakless L8 wi| 27+
Miniature polymer SIS0} AR 7S
Ag/AgCl v 2 PEE
ﬁé;j’;} 48 1.6 1.6 =2 body M2 : PEEK LF-1.6-48
Leakless 100 1.0 1.0 Ag/AgCI/KCI(3.4M) LF-1-100
. - ol s
aT o o o
712H=2 45 1.0 1.0 = body A& : PEEK LF-1-45
0
S - Ag/AgCI/KCI(3M)
o Miniature non-aqueous solventE ET073-1/
& Ag/AgCl 65 20 2.0 Vycor® | filling solution@2 AL AJ | oo2' 2o
o e 271804 A8 7S =3 /Pl
o 2= body 2H& : PTFE
e
et
(]
E Miniature Ag/AgCI/KCI(3M)
Ag/AgCl ) I A PP
7?_%_;33 50 2.0 2.0 filter paper AbA, %.'7|é1,| g g RE-Ag/AgCl
LHLR7|E0H0M AL Tt

Calomel Reference Electrodes

. k(a1 Mg .o
+ AP ZOHOfIA OFY. « ESZ2UHTL 70" COJY LE0A| Ag0| 243t

+ chloride 0|:20| 247} & #<2 Hg/Hg,S0, 2=

Junction
Product 0.D. 0.D. | Forous Electrode Part
Name (mm) Junction
(mm)
RE-2BP Calomel
- . (saturated KCl)
Calomel 92 6.0 6.0 ceramic Holder material : 013693
7|128= Polymethylpentene
Calomel Calomel
712H8= i
| 87 5.3 5.3 ceramic (saturated KCl) CHI150
Standard¥ 110 9.0 4.0 1001
Calomel (saturated KCl)
KT glass | w/banana plug connector
12mm|  14mm electrode body : glass
Taperedd 110 12.0 4.0 1001-T
bt
Skinny™ 75 5.0 5.0 1001-S
Calomel (saturated KCl)
PTFE w/banana plug connector
) electrode body : plastic
Husky™ 140 16.0 7.0 1001-H
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~

Non-Aqueous Reference Electrodes' (Ag/Ag 7|43

o H|$84 7|3t A&
o AL8AFe| sample0| 2k AFE A7} 22 filling solutionS A 2510 AHE50{0f &t
« 7t '] 20| = A|A| Ml &2l TBAP (tetrabutylammonium perchlorate), TEAP (tetraethylammonium perchlorate),
(TBA)PF6 (tetrabutylammonium hexafluorophosphate) &2 ACN (acetonitrile), DMF (dimethylformamide),
DMSO (dimethylsulfoxide) 2| 010f| 52! A4S AHESHH, silver ion 522 AgNO , AgCIO S5 2I0llA] MENSH 24512 0| =0f AFS.

2| 2| M3l & (Supporting Electrolyte) 2! £0j

« 20| R7120H0]l BaH=(0] U= A RIR| WHE HI7P7HHLSHH 2| MahA HEk0] Q0] T2 ArtS 12{5to{of gt
- /7| 80ojoilMe| Bali =
- H2 M2l (potential window) & Z=3| 1%
- 77| 8o{ete| 8k

o UHFAOI 2|2] HsfA

- TBAP : tetrabutylammonium perchlorate o
- TBAPF®6 : tetrabutylammonium hexafluorophosphate °
o UEFO1 Z0j o
- ACN : acetonitrile, negative potential §H0|A 2 ALEE|= E0if g
- DMSO : dimethylsulfoxide, positive potential FH0j|A F &2 A& &= E04 [
N\ J g
c
g
o
. Y
Product Length  O.D. Porous Electrode Part &
Name (mm) ot Junction
mm
T4E: Teflon cap,
Ag/AgH glass tube, silver wire,
M 80 6.0 57 | Coralpor™ | A CoralPor rod, MF-2062
i silver nitrate,
polishing pad 3&
TF4E: Teflon cap,
Agz/éqg_—t 80 6.0 5.7 CoralPor™ glass tube with frit, MW-1085
NEYE silver wire
Ag/Ag+ T&E  glass tube with frit
Lo 70 4.0 4.0 Teflon ass Wb | cHIn2
=d= silver wire
0 30 6.0 EC01B
Ag/Ag+ m between . Ag/Ag+/saturated LiCl
7%{_1?: 3~4mm | ceramic in ethanol
== = body A& : glass
— 70mm «~—— 30 6.0 EO01D
RE-7N Ag/Ag+
Ag/Ag+ 78 6.0 4.5 porous glass g 0|zt 013848
71245 =2 body A2 : glass
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Product 0.p. Jdunction  poroys
Name i) 0.D. Junction Electrode Part
(mm)
RE-7SN Ag/Ag+
Qﬁ;{é?; 50 6.0 4.5 porous glass 2 0|2 013849
el 23 2l
(SECM2) A= body A& : glass
RE-7VN
Ag/Ag+ Ag/Ag+
7|12HS . 2 0jz=gt
(cross & radial 52 10.0 |1/428UNF| ceramic 2 body & cap A : 013850
" type2| flow cell, Polymethyl pentene
9 EQCM, SEC-2F&)
o
9] _
8 Standard® 110 4.0 9.0 1006
) T4E :glass tube
© KT glass with frit, silver wire
[ 12mm|  14mm silver nitrate powder(1g)
L Tapered® 110 4.0 12.0 1006-T
& bt
Replacement Parts
Product Description Part No. \
Silver nitrate, 1g CF-1060
for MF-2062 Glass tube with porous CoralPor™ tip MF-2042 CE-1060 ME-2042 MF-2064
CoralPor™tips with Teflon heat shrink MF-2064
for RE-7 Teflon cap with Ag wire 012057
for RE-7S Teflon cap with Ag wire 012058
for RE-7 Sample holder 6mm OD (2 pcs) 012176
012057/012058 012176

Hg/Hg, SO, Reference Electrodes
- Uik 27|55 UBg 2|y SUNN AT B2 Hg/HgO 23 23
Ak goHoflA oFY « BSZRUNIL 70 ° COJ4 2E0IAQ| A0 B33t
+ Chloride 0|20] 247} & &< Hg/Hg,SO, = &3

0.D Junction Porous
= 0.D. o Electrode Part
(mm) Junction
Hg/Hg,SO,/K,SO
RE-2CP o . (saturaztedAKZSZO4 3‘
Hg/292504 /& 92 6.0 6.0 ceramic Holder material: 013692
s B
71243 ~ Polymethylpentene
Hg/Hg,S0,/K,SO,
Skinny3 75 5.0 5.0 PTFE (saturated K,SO, ) 5100P-S
4= body : plastic
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SO 0ring

Product

Length

0.D.

0.D.

Porous

Name (mm) (mm) (mm) Junction =LA
Standard® 110 9.0 4.0 5100P
Hg/Hg,S0,/K,SO,
KT glass (saturated K,SO, )
12mm|  14mm 2= body : glass
Tapered% t 110 12.0 4.0 5100P-T
t
_ Hg/Hg,S0,/K,SO,
Huskyd 140 16.0 7.0 PTFE (saturated K,50,) 5100P-H
= body : plastic
N Hg/Hg,S0,/H,SO,(3.8M)
Skinny 75 | 50 5.0 PTFE O by plasic 5100A-S g
o
9]
=, (]
Standard¥ 110 9.0 4.0 5100A w
()]
19
KTglass | H9/Hg,SO,/H,SO,(3.8M) =
12mm)  }14mm 2= body : glass E
Taperedd o 110 12.0 4.0 5100A-T <
Husky! Hg/Hg,50,/H,S0, (3.8M) i}
Yy 140 16.0 7.0 PTFE ?~_1§2.L b04dy% plgstic 5100A-H
Hg/HgO Reference Electrode
+ Alkaline solution = fluoride solution0i] 2{&¢ o ZOfLEOFMA T A A

« 2712RQ1 HiE{2] Y electrochemical syntheses A&

Product Length  0.D. Junction  poroys
Name (mm) (mm) 0.D. Junction Electrode Part Part No.
(mm)
Hg/HgO/NaOH (1M)
%
Hg/HgO \0%, 2= body : Teflon
VESE! 100 6.4 6.4 ceramic (Note. T10HA| 2= LH 20l = CHI152
N Dl waterZ} 21 94#4 OH
%, 1M NaOHE HZ=i2| 8.
7 ALS2H7} 21 H9{0F &)
Hg/HgO/NaOH(1M
RE-BIAP (Ni/e gnn/u #3 L; Hon)=
glg:/{ Iigg 92 6.0 6.0 ceramic 1M NaOH= X2 &[] kS, 013694
o= AHSAI71 2124 210t &)
Skinny& 75 5.0 5.0 -
y Hg/HgO/KOH (20%) 2088-5
A= body : PP
PTFE w/banana plug connector
Huskyd 140 16.0 7.0 5088-H
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P
,(I%(::]Jgt Photo Part No.
THEE:
- 20% KOH LH& 824 30 ml
- {2 g
Mercury Oxide - L?_QE_JS'M 22
Electrode Kit 2 Chad H3 tip, Sea/pk 5088-Z
(5088-H 222 ~25= &, Sealpk
=0e - = tip wH| HEA L o=l
- ROHE A0|A
- 432(5088-H) 2 i

Ag/Ag,SO, Reference Electrodes

(%]
(]
g + MH0| 5OM, 2 QHEHY o BHAESOHO A B (diffusion potential, concentration
= « 1B M2 (no mercury, no chloride) cell voltage) 30| 8
Q + 38& : electrolysis, battery testing, maintenance, « 2 42| = +0.686V vs. NHE,
';' corrosion testing, etc. +0.440V vs. Calomel, SCE
e
g
Q
= Juncti
o, e Porous
. Electrode Par
Junction ectrode Part Part No.
Ag/Ag,SO,
Skinnva! L5 8N : B
nnys 75 5.0 5.0 PTFE Ag,SO, & saturated K,SO, 1003-S
2= body : plastic
Standard3 110 9.0 4.0 Ag/Ag,SO0, 1003
L5 8N :

KTglass | Ag,SO, & saturated K,SO,

) 12mm]  |14mm Z= body : glass
Tapered¥ | 110 12.0 4.0 y:9 1003-T

rot

Ag/Ag,SO,
LHE 84 :
Ag,SO, & saturated K,SO,
Z= body : plastic

Husky& 140 16.0 7.0 PTFE 1003-H

CU/CuSO04 Reference Electrodes

4[4 N80 2 £5] 234 (cathodic protection) A120] X3t
o, 232|E 5 CIEt AE BA0IM AFRE & Q=S BRHAE HUZ YAEIAOH SHEH5I0 13 YR Bl 9/ S0l 7Hs

Product Length  O.D. Junction Porous
Name (mm) (mm) 0O.D. Junction Electrode Part Part No.
(mm)
Cu/CuSO Cu/CuSO
7|_7£_;ﬂ;}4 75 6.0 6.0 CoralPor™ (saturated Cu4504 ) MF-2063
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\
Reference Electrodes Kit
- Kit3a7ts 7I1&88=
- Saturated Calomel Electrode (1001 series)
- Silver/Silver Chloride Electrode (1004 series)
- Mercury/Mercury Oxide Electrode (5088 series)
- Mercury Sulfate Electrode (5100P series)
- Silver Sulfate Electrode (1003 series)
- Mercury Sulfate & Acid Electrode (5100A series)
- Non-Aqueous Reference Electrode (1006 series)
< Kit #4E
-JlE2H=
- A3 UHiE 84 (30mD)*
- S EE 8|
- CFS A0k (frit) ot @42 EH, 2 set
- o=
- E2tAE FA0|A
- Hw2
k * 1006 series A|2|, 1006 seriesOil= Silver Nitrate powder (1g) Z& j

(%]
[
©
o
)
=
9]
L
w
(]
v
c
()
—
(%
Y
()
o

Pseudo Reference Electrode

71Z2230| LS| 43 S0l YHS 0L FS AS

sl SO0l B2 T AR E £ 9IS

243 9/ SO0l ufe} ZefR|0 80| H7} 10| potential LS OF7|AIZ
a

Ferrocenet 20| potential 2(0] & &24Zl redox couples &% Tt = B 20| 75101 pseudo H=2| MQAE A3t

P&c;?:::t Descripstion Part No.
Platinum E002A
+8AHE
Pseudo « 23 20| :50mm Silver E002C
J|EZH2 o wire 24 :0.6mm
e 50mm « 4= 242 : Platinum (Pt) or Silver (Ag) Platinum E002B
/71&01&
Silver E002D
Reversible Hydrogen Electrode
o AR 27|25H0] fsh MM E 4 7tA 0|1 « A8 pHHS|:0to 2 E=
o BE ZE2UW A (SCE)2te| M|zt : 0.240V 0to 9 (double junction chamber AtE Al)
e A2 25 :5°C~60°C
Reversible Hydrogen Electrode Kit Double Junction Chamber Kit
« Z0[:109mm + 40| :155mm
- 23 Y
- head : 14mm -head : 12mm
- neck : 6mm - neck : 6mm
« TEE  1HE
(@) RHE = (@) Double junction
(b) Tubing clamp chamber
(c) Female lure fitting (b) PTFE cap
(d) Disposable syringe (c) Pt counter electrode

(e) Silicone tube (10 cm)
HEHS:013597

HZEH5:013375

61



(%]
[
©
o
b
=)
(9]
i
il
(V]
(Y
c
(]
pul
(%
Y—
[}
o

Gateway to Electrochemistry

Reference Electrodes 00 |IIS

Reversible Hydrogen Electrode Kit At 4

hydrogen
gas

acid
solution

ZH4to] EF21 cellof| reversible hydrogen electrode@t ATHM=S 210 silicon tube & £20]| €3|&
FAPIE =0 Zo| HAsh

Tubing clamp?} L&5HH| EX=A| &0 & AT |9] EHAE Y7 =01 8AUS A=,

20| 20| A= SHAE Q27| Z26HH tubing clampE ZO0{A B3, O] [ff =2 LHE0)| 7| =7}
ML U= gt

Tubing clamp& &1 2= LI R0j| 7| =7} ¢i=A] &QISIACHH silicon tube22E| FA|E 227

Potentiostat H0i| cell& =1 reversible hydrogen electrodeli] 2228 #|0|2 (ZE2M) S HZ5tD
ATHAFO|| 7|2 HFE H(0I = (S14) 1t HTHHFE H|O| S (E7HM) S ehH| HZT.

o

27|28l amperometric i-t EE= chronoamperometric 7|52 2 2451240 2F 2 coulomb0f] =& 5HH
EUHES B 0] 22, A=) 0Fo|4A Zto| potentialS Q17Fat.

U= 1.2 mol/L HAE ARSI -3VE Y-S QATFE AL, A7|F5l AlZH2 of 550|H, Moz
0.5 mol/L &8 Argstal -3VE MUS Q7 42, A7|26l AlZH2 2924,

Ol Afet: MY 2SI E Sh= &2 277} potentiostate| M7 SHAIE EHE = US.

7| Z5li5H7| 4 HA ZH|2f AtkS A 3sHoF & 8MO| pH7F2 0|l AR, 7|=25H5h= Tl AlZto] & 22
28 £ U= 0| B2 negative HEO 2 Q7S HASHOF &

A0l ELI7| M Hr tubing clamp = =2 THA|A| . D] 940 H AT0| MIfs £ U3,

N

O|A| potentiostate| 7|23 #|0| 22 reversible hydrogen electroded]| €2 & 47|55 Al -3451H =,

* Double junction chamber kitS 0|25t A& YH2 HALZ 22[5t0 FHA|2.

Hydorgen Reference Electrodes

~

U LR Aol £AE EF= FIER|A|I7F U0 Hro| 4 ST U0 A8 7},
a4 FHER| A= WA 7+s (ETO71, E0H)

2= 20]:120mm

A= 24 A4 :8mm

= 24 A2 : PTFE (polytetrafluoroethylene)

Z|cH = 210 bar

2|t 2%:210C

AEHS ETO70

* WH|E 4 FEEEZ|R| (ETO71)
- 22 47l

J
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Z3HKCI 28

Z35} Calomel 7|2 428
22F: 30ml

HZHMS 3013

Z5HKCI/AgCI 824
Ag/AgCl 7|22 8
83 :30ml
HEHs:3015

T3HK SO, 8%
Hg/Hg,SO, 7|1243&
22 :30ml

HZE ™5 :3017

3M NaCl 8%

3M NaCl7|2Hd=8
2 :65ml

HZ 13 : CF-3000

-

« 3MKCl 8
« 3BMKCI7|2438
- 8 :65ml

HE HS : CF-3001

5} CuSO, B9
T3} CusO, 712238
22 :60ml

HE$HS:3002

EXEREEY]

-

ECtAE AR M2 HEET|
5mmOD 7|&XH=8

Vial 8& : 50ml

= oy

HEHMS 14026

2 : glass vial & plastic cap
6mmOD 7|FH=38
+84 8udt 8t 7ts
Vial 8 : 50ml
A= S : MR-5275

e o o o o

2 : amber color glass vial
6mm OD 7| #2438
Vial 8% :10ml
= &0y

HEHMS:012108

« & : amber glass bottle
+ 9mm OD 7|23 8

« Vial 2 : 50ml

o AHE HS 14022

-

ECtAE A2 M2 HAET|
9mm OD 7|&AH=28

Vial 8% : 50ml

= oy

HEHS 14027

EotAE AR HI HAUEY|
12mm OD Tapered 7|2232&
Vial & : 50ml

= Hoj

HEHS 4028
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SO 0rins

4 )

o E2tAE 2YZo| M2 HHET|
« 16mmOD 7|22 8

+ Vial & : 50ml

« A= Aoy

o HIE M5 4025

-

Glass Tube with Frit

+ IPPG(lon Permeability Porous Glass) tipO| glass tube Z0 201 !2.

4 )

OD:5.7mm
40| :75mm
2% lea

HEHS : MF-2042

-

5.7mm

0OD:10.4/5.7mm
Z40]:120 mm
2% lea

HE HS : MF-2030

10.4mm

OD:6mm
Z0]:68 mm
2% 2ea
HEHS:012176

N
AN

OD:6mm
Z0[|:68 mm
£2F: 22 ea
HEHS:012306

N[

OD:9mm
Z20[:68 mm
22 2ea

HEHE:012177

AN

N

AN

OD:9mm
Z20[:68 mm
£2F: 22ea

AE Hs5 1012307

N
HN
rx
Ju
opo

[m
okl
0x
i =]

F(Frit)

7|&2= 14|18 CoralPor®

TEE:

-1/8" chunks CoralPor®, 5ea

- 1/2" tubes Teflon heat shrink, 6ea
HE HS : MF-2064

- J

7|24 WA Repair kit

THE:

- lon Permeability Porous Glass
(dia 3.2 x4.0 mm), 10ea

- Heat shrink Teflon tubing
(150 mm), Tea

HEHS 012796

Heat shrink teflon tubing
4mm OD

Z0] :30cm

HE MS : MF-2027

Heat shrink teflon tubing
Z0]: 15cm
HEHS:012183
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-

7|22 WA porous vycor discs
TEE:
- Porous vycor discs

(dia 3.2x4.0 mm), 5ea
- Teflon sleeves, 5ea
1001, 1003, 1004, 1006, 5100A,
5100P Standard® =8

AEHMS 5011

7|#%= 1|8 Porous PE Plug
T4E: PE porous plugs

(dia 3.3x 15 mm), 5ea
1001-S, 1003-S, 1004-S, 1006-S,
5088-S, 5100A-S, 5100-S Skinny&

s
—T10o

HE HS 5063

J

7|22 WA KT glass disks
THE:

- KT disks(dia 3.4 x 3.1 mm), 5ea
- Teflon sleeves, 5ea

1001, 1003, 1004, 1006, 5100A,

5100P Standard¥ % Taperedd
PI=n=3

10

A& HMS 15066

~

7|&4= WA KT glass disk
TEE:

~

7|22 WA KT Glass Disk

7|1&A= WA|E Plastic Tips

. . THEE . TEE 4

- KT Glass Disks(dia 4.8 x 3.1 mm), - KT Glass Disk(dia 7 x 3 mm),5ea - Plastic disk tips o]

Sea - Teflon sleeves, 5ea (dia 7.29 x 3.04 mm),5ea g

- Teflon sleeves, 5ea + 1001-H, 1003-H, 1004-H, 1006-H, - Teflon sleeves, 5ea 9

« 1001-S, 1003-S, 1004-S, 1006-S, 5100A-H, 5100P-H , Husky® {428 + 5088-H, Husky™ 238& o

5088-S, 5100A-S, 5100-S Skinny™ « JEHS 5076 « = HS 5089 =

u3E €

« HIEHMS 5067 3

s Y, Y, U
Silver Wire

-

4 :0.5mm diameter
3

= HS 1 MF-2017 )

Counter Electrodes

Counter Electrode

* ATHHS0| 2HAS0l|A LojLE= BHSOf| THall AITH Q0102 AZE|R| IEE AUMIHL 7

D%

7tAof gt

b

+ SolutionS LFAIZ 4= U= FLF0| YIS Z0f|A HY == F2 tube B0 frit0] L= glass tubeE O|&3H HTHHSS

HAUUI 2 RE 227 MEY & US.
+ Platinum, gold, graphite, nickel, rhodium & Ct¥st &
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Auxiliary (Counter) Electrodes

Wire Dia.

Length

%]
[
©
o
pul
=
|9
&
w
1
(]
=
c
>
(o]
()

Product Name Description Part No.
(mm) (mm)
EES:tLéTE\ﬁgﬁode — 60* 0.5 for VC-2 cell & low volume cell MW-4130
Platinum Wire % for SVC-2 & VC-4 cell
Counter Electrode >7 05 Plate material evaluating kit 002222
Platinum Wire 50* 05 tact pin &l2| 243 20| : 85
Counter Electrode : contact pin dAl 201 8omm MW-1032
Efjﬂgéﬁgﬁode 32* 0.5 contact pin A|2| 24| Z0]| : 75mm CHIT15
Platinum Wire for SVC-3 cell
Counter Electrode 50* 0.5 contact pin A|2| 24| Z0] : 80mm 002233
Platinum Wire - .
Counter Electrode 30" 0.3 = 44| Zo| : 50mm CE-Pt
Platinum Wire
Counter Electrode 11% 0.5 for EQCM cell CHI129
AQ0HSD -
Platinum Wire . B 7ts et Ptwire 20| EO08A~EQ08P
30~100 0.6 : 30,35,40,45,50,55,60,65,70, o .
Counter Electrode — 30-100mm < St 80,85 90.95 100 77180HE :
65,689,702, 100mm E008AI~EQ08AX
_ AQO0HSD -
' 3 7t58t Au wire Z0| oo Lo
goldWre 30-100%| 06 | :30,35,40,45505560,6570, | ECO8R-EO0BAG
ounter Electrode — 30~100mm < 75.80.85.90,95.100mm /7180H& :
EOO8AZ~EO08BN
Colled Platinum Wire 55* 0.5 Pt wire 43 20| : 23cm MW-1033
. . . | 4mm for RRDE &
ggllictiePrIaEtI:ar::L;rrgcyglre 45*% 0.5 bulk electrolysis cell, 012961
u t Pt wire 4A|Z0] : 23cm
LW 1 4.8 mm .
Coiled Platinum Wire * LIM QZ : 6 +8ME 1 E003A
30 0.6 C e o mm 97|2042 : E003B
Counter Electrode — 30mm — Pt wire 44| Z0] : 25cm TrieTe
4mm female banana socket LI LA -
Coiled Platinum Wire 30% 0.6 tp‘* Hglc% :468mmmm 428042 : EOO3E
Counter Electrode e o — : Pt wire ZHZ10] : 25¢m S7|18012 : EO03F
LIM LA :
Coiled Platinum Wire 15% 0.6 |t|l-7-| Hgi% fléSmmmm L2048 : F045A
Counter Electrode = 15mm< ) Pt wire 4A|Z0] : 23.5cm S7|8048 : E045B
) ) ] 4mm female banana socket LHM LHZA : 4.8 mmLA Q| PO
Coiled Platinum Wire 15* 0.6 Z:6mm Jeus: !EO45E
Counter Electrode 5mme Pt wire 20| : 23.5cm S7|80L : E045F
. . for RRDE &
Coiled Gold Wire | 4mm % :
45 0.5 bulk electrolysis cell, 012962
Counter Electrode " Au wire H31200| : 23cm
LM LHE 1 4.8 mm .
Coiled Gold Wire % LIM 91Z 6 mm 28048 : E003C
30 0.6 i S7|201L : E003D
Counter Electrode — 30mm — Au wire 3|Z!0] : 25cm T/ ISHS -
4mm female banana socket LEA YA - .
Coiled Gold Wire 20 06 [rﬂ lr,é &8 mm 42942 1 F003G

Counter Electrode

— 30mm «—

Au wire 2| Z0] : 25cm

&7|&01& : EOO3H

* 1 HHZA Wire Z0|
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Product Name

Wire Dia.
(mm)

Description

Coiled Gold Wire

LM LA 1 4.8 mm

+8HUE 1 E045C

15* 0.6 Lid e|g:
Counter Electrode — 15mm— Au wirL ﬁilﬂc%'o? rr;r; 5em {7|8048 : E045D
4 fi le b ket A ] -

Coiled Gold Wire i el banana SocKe M H “E’Héﬁ' .4'8 mm L8048 : F045G
Counter Electrode 15 0.6 LM 9| 16 mm emie

Au wire 2| Z0] : 23.5cm #71804& : E045H

>15mm= DAl= .

Coiled Nickel Wire } 4mm 45* 0.5 for RRDE &
Counter Electrode f ’ bU|||§”e\|;i$2’9|2y?fICS;§e'L 012963
Stainless Steel " N
Counter Electrode 30 1.6 = 3| 20| : 50mm CE-SS
Stainless Steel 50 1.6 stainless steel, for flow cell 012198
Counter Electrode

. titaniumOi| 2.5um FH 2 ET078-1/ET078-3
Platinum Rod 70 1.6 w=0| E|§E|01 91}_%! /(3/pk)

. titaniumoOf| 2.5um &2 ET086-1/ET086-3
Platinum Rod 150 1.6 asto) L sinior o1 'Eloh
Graphite Rod 150 oD:6 for PTC1 & PTC2 etc. GROO2H
Graphite Rod 300 oD:6 for CCK1 & WCCK1 etc. GR002
Graphite Rod 70 oD:6 E%%%%A(gi?ﬁojﬁhgg. )

T o o
Graphite Rod 75 oD:6 MW-4131
glass isolation tube,
Pt Counter Electrode . active area(Pt) :
(Plate Type) 250mm 250 0D:6 145 PFL1/PFL4 / PFL5
Pt plate : 0.2mm thickness
glass body _ _
Pt Counter Electrode 20 oD:6 Pt plate 6.5 x 6.5 mm?, ET055-1 / ET055-3
(Plate Type) 0.25 mm thick (3/pk)
Pt Counter Electrode 0.1 Mesh size : 2.0 cm x 2.0 cm MW-4132
(Mesh Type)

Rhodium Plated Counter Electrode

« 25 =2 LZ Counter electrode

o
- O g2 HBAE,

ooz 2o

1.2, 52 pHZES (4 201K 6 0[5 Al
294 SIZVAS LI 0]20] 8AO R +BE(0f QY TH540|

- SIOILF LA ST} O 52 EEIO| S
. Ciofet @9, Aj0|

=

N YEE HALZ A2 FA7| HIZLICH

Metal form¥& 2=

Metal meshd 4=
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Screen Printer/&2&t4= 88 Ql'ills

Spiral Wire Counter Electrode

spiral LHE 214 : 1 mm

spiral 214 24 117 mm

3|15

turn spacing: 1 mm

spiral 214 24 117 mm

A wire Z0|

1191 mm (141 mm long spiral, 50 mm long straight wire)
32 7ts8t M= AZ 1 Pt, Au, Ag, Stainless steel, Nickel

(7]
[
T
o
pud
)
9]
i
wl
oo
=
<
=
=

Screen Printer

BVTAL M| &

Product Description

BVTAt screen printed 21=(AC1, AP1, AC2) 9| biochemical paste ZX& (£ 2% 7t5)
g drMoz HZ 1y

Clamping table : BVT2| screen printed 4= AC1, AP1, AC2 =&

Positioning : two directions (0], Zt)

37 :337 x 300 x 245mm (WxDxH)

HEHS : MSP

Redox.meA}l M| E

Product Description

o CHISt R7| 2 827] d7|stsk 7|7] /42| 710l 2{2tst o] AESL 22 M=ol &
et & AT T2IE

It Ch4 w2 Y39 S20f| Ae

Printing bed 21 : 170 mm

Printing bed 24 :X,Y, Z,R

XZA L1100 mm, Y Z2& H2l: 60 mm

Sample mount: vacuum chuck

Footprint Z[4= : 240 mm x 120 mm

0] :320 mm (screen down), 430 mm (screen up)
H& A3 37]:300mm x 200mm

Squeegee L4H| : 120 mm, 80 mm

HEZHS : DTO02A

1z
oy

E
mjo

hx
ol
X
H

d
1}
r
J

Screen Printed Electrodes

BVTAHIE
Product Description Part No.
Working Electrode@} Reference Electrode2| 2{210]| [tE EH 2 5kst7 |
W : 243 A R: 7|43 A& (*) Additional technical At
* RK¥*
ﬂ VL’R— # S :alloy of gold and platinum « S : silver @ H: heating of the sensor
f K # 1 :puregold o 1 :silver/silver chloride » T :temperature sensing element
£ ® 2 pure platinum « 2 silver covered by AgCl
USSR 7IEU= s 3:puresilver
s A # 4:graphite
A @ 5 manually microdispensed Graphite with Au+Pt alloy auxiliary electrode
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Product

Starting Kit

Description

Kit +4&
- MM 10Z3RF, Z 2744
- sensor connector : KA1s.S

Kit 74 AlAf
AC1.W2.R* | AC2.WS.R* | AC1P.W1.R*
AC1.W2.R+ | CC1.W2 AC1.WS.R#*
AC1.W4.R* | CC2.W2
AC1.W1.R* | AC1.W3.R*

Part No.

STK.S

Electrochemical Sensor
AC1 Series

M3 74 WE, RE, CE

37]:25.4mm(L) x 7.26mm (W) x 0.63mm(H)
Working 4= 214 : 1 mm or 2 mm

2|4 F0H £=2F : 207H

Cable &= FL0{
Cable
Sensor KA1 KAL.S  KA1.C
ACI.WxRs | a v

AC1.W=.R*(*)

KA4

AC1.W=.R*(H)

AC1.W+.Rx(T)

NN

Electrochemical Sensor
AC1(Dwe=4mm) Series

Dwe Handling part
P

25.4mm i
38.1 mm—|

4= 4 WE, RE, CE
37]:38.10mm(L) x 7.26mm(W) x 0.63mm (H)
Dwe : 4mm

249l Fo @& 910| A2 HE2! 7H53t handling part7t U2, 22| 7H5.

Z|A 0§ =T 2071
Cable B 0{

Cable
KA1 KA1.S KA1.C
ACT.W= R v v v

Sensor

ACT.W=.R ()

KA4

AC1.W+.R*(H)

AC1.W=.R*(T)

v
v
v

Electrochemical Sensor
AC1(Sw=6.8mm) Series

=74 WE, RE, CE

37]:25.4mm(L) x 7.26mm (W) x 0.63mm(H)
Oval diameter 3 mm = area 6.8 mm?2

Z[A O] =7 2074

Cable 'E= 0j

Cable
KA1 KA1.S KA1.C
AC1.W= R v v v

Sensor

ACT.W=.R(*)

KA4

AC1.W=.R*(H)

AC1.W=.R*(T)

S[s[s

High Quality Surface
Electrochemical Sensor
AC1P Series

A= 4 1 WE, RE, CE

Surface roughness : less than Tum
37(:25.4mm(L) x 7.26mm (W) x 0.63mm(H)
Working 245 21 : 1 mmor 2 mm

Working A& : Au

2|4 F0f £=2F 2 57H

Cable B 0j

Cable
KA1 KA1.S KA1.C
AC1P.W1.R* v v v

Sensor

ACTP.W1.R*

KA4

ACTP.W1.R*(H)

ACTP.W1.R*(T)
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Product

Screen Printed Electrodes

Description

Part No.

Electrochemical Sensor with Microreactor
MAC1 Series

=79 WE, RE, CE
40| el U=l cellzt 21 S5
ArE ME 82 :200ul
37]:25.9mm(L) x 7.26mm (W) x 0.63mm (H)
Z|A 0§ =T 207
cable H& F10j
Cable

KA1.S KA1.C
MAC1T.W+.Rx v v v

Sensor KAT

KA4
v

MACT. W= R*

Electrochemical Sensor
AC2 Series

=9 WE(27H), RE
37]:25.4mm(L) x 7.26mm (W) x 0.63mm(H)
working 2= 21 : 1 mm
Z[ A O] =7 2074
cable B TOj
Cable

KA2 KA2.S
AC2.W=*.R* v v v

Sensor

KA2C KA4

AC2.W+.R*(H)

AC2.W+.R*(T)

N

AC2.W=.Rx(*)

Electrochemical Sensor
AC3 Series

A= 74 WE

37]:50.80mm(L) x 2.54mm (W) x 0.63mm(H)
working 4= 21Z : 1 mm

Z[A O] =7 2074

cable E& F10Of

Cable

Sensor

KA3.S
AC3.Wx v

AC3.W=

Electrochemical Sensor
AC4 Series

H=2 g WE

37]:25.4mm(L) x 7.26mm (W) x 0.63mm(H)
working 2= 37| : 4.6mm x 7.3mm

2|4 F0f 3 : 2074

cable Ex 10}

Cable
KA1.S
AC4. W= v v v

Sensor KA1

KA1.C KA4

v

AC4.W=

Electrochemical Sensor
AC5 Series

X3 314 WE(87H), RE

37| : 25.4mm(L) x 50.8mm (W) x 0.63mm(H)
2|4 F0f £ 2 57K

cable €= 10K

Cable
KAS
AC5.W=* R Ve

Sensor

AC5.W= R

Electrochemical Sensor
AC6 Series

=79 WE, RE, CE(27H)

37]:25.4mm(L) x 10.16mm(W) x 0.63mm(H)
working 4= 21 : 1.6 mm

Z[A O] =7 2574

cable E& F10Of

Cable
KA6.S
AC6. W= R* v

Sensor

AC6.W=*.R#*

70



Jjr
1]
4H

Gateway to Electrochemistry

SO 0rins

Product Description Part No.

4= M WE(47H)
37]:50.80mm(L) x 8.47mm(W) x 0.63mm (H)

Electrochemical Sensor .
working Z= 21 : 1 mm

AC8 Series A4 00 A2 - 1070
cable & F10j AC8.W=
Sensor Labbe
KA8.S
AC8.W+ s

A= M WE(87H), RE

37]:59.0mm(L) x 12.7mm(W) x 0.63mm(H)
working 2= 214 : 1 mm

2= Lol connector A E HEH

Z|A 0§ 71071 ACOC.\Wx.R¥
cable H& F10j

Electrochemical Sensor
ACOC Series

Cable
KA9.s
ACOC. W= Rx v

Sensor

A=A WE(87H), RE
37]:59.0mm(L) x 12.7mm (W) x 0.63mm (H)
working 2= 214 : 1 mm

Electrochemical Sensor Working A1 : Au

AC9C.WSP 243 2Thol| connector HZE SHef
514 20y 22 ooy AC9C.WSP
cable & 0}
Sensor Cable
KA9.s
AC9C.WSP v
« =34 WE, RE, CE
. o 37]:50.8mm(L) x 7.26mm (W) x 0.63mm(H)
Electrochemical Sensor « working 2= &Z : 1 mm
AC13 Series o Z|A 0 42k 1274 n
« cable ®15 0j AC13.W+.R# %
Cable ‘E
Sensor KAl KALS  KAL.C  KA4 2
ACT3.W=* R v v v v ()
=
S
+ 1702] ZA|¥ (interdigitated) =222 714 £
. « 37]:25.4mm(L) x 7.26mm (W) x 0.63mm(H) =
Conductivity Sensor o Z|A 0§ 42 2071
CC1 Series + cable €= F0Of
Cable CC1.Wx(¥)
ST KA1 KA1.S = KA1.C KA4
CC1.W= v v v v
CC1.W=(H) v
CC1.W=(T) v
« 2712] ZkA|& (interdigitated) H=02 74
.. o« 37]:25. . R
Conductivity Sensor . i|_¢_| ;tzu?| ir%m (ZL(;,)'; 7.26mm (W) x 0.63mm (H)
CC2 Series « cable = 20f
Sensor Cable CC2.Wx(x)
KA1 KA1.S KA1.C KA4
CC2.W=* v v v v~
CC2.W=(H) v
CC2.W=(T) v
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=343
Product Description
. + Gold 2{2!2| 2712| ZtA|& (interdigitated) ZFo2 14
Conductivity Sensor « 2 5iLt= reference
CC3.WSP e 37| :25.4mm(L) x 7.26mm(W) x 0.63mm(H)
o Z|A 00 £ 2090
+ Cable 2z 104 CC3.WSP
S Cable
ENSOF KA1 KA1.S = KA1.C KA4
CC3.WSP v v v v
« ZH| SES0] 0i[2] EHQIE MIA
. * Resistor0j| 2[5t S 4ls
Testing Sensor « 37| 25.4mm(L) x 7.26mm (W) x 0.63mm(H)
* il—/t :TLDH ¢EO'F : 57H TS
+ Cable Hx FOf
S Cable
ENSOr KA1 KA1.S | KA1.C KA4
TS v v v v
Connectors
Cable?| Terminal ™E{0]| (2 FtH X Fhot7|
KA1.S. * Cable Description
- KA1 series AC1, AC4, AC11, AC13, CC1, CC2, TS1 series H=&
f \ KATs series AC1, AC4, AC11, AC13, CC1, CC2, TS1 series H=&
cable 22 terminal SEH 210, AH8st7| ZHHSHA| CIARRIE |05 —
. AC1, AC4, AC11, AC13, CC1, CC2, TS1 series M=
KA1.C series TC4, TC5, TC6 series glass cell&
*: Terminal SE} KA2 series AC2 series =&
— . AC2 series 2128
es: smglet::onductcrrs KA2.Cseries | - 14 Tc5, 106 series glass cell®
. ; : ‘7‘"‘”; anana plugs AC1, AC2, AC4, CC1, CC2, TS1 series =8
- / poles BVT connector KA4 series | 67§2] contact  37H= ACT (H,T) 232807 2& ZH0| AtE
# 3 Triad : Triad01 Palminstruments terminal S, 1,522
3LEMO4: LEMO 4 pins Palminstruments  |"k5 series ACS series 438, terminal S, 1,5 35
3LEMOS: LEMO 5 pins Palminstruments "k a6 S series | AC series 428, terminal S, 1,4, 5 32
N ‘5‘ : ENC Cg”“ec'forls KA8.S series | AC8 series 128, terminal S, 1,4, 5 22
- £mm banana plugs KAQ.S series |  ACOC series =&, terminal S 32
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. N\
Carbon Screen Printed Electrode
« A= 314 WE, RE, CE
o 37]:50mm(L) x 10mm(W) x Tmm(H)
+ Working 22 : Carbon paste
+ Counter 24& : Carbon paste
+ Reference & : Ag/AgCl paste
o 1871
o A ZEHS :935-00123
\_ jZHS )
[talSensAt A=
N )
Carbon Screen Printed Electrode Gold Screen Printed Electrode

» Working electrode size : 3mm

 Working electrode : Carbon(IS-C) or Carbon/Hg salt (IS-HM1)

« Reference electrode : Silver

« Counter electrode : Carbon

« Substrate : polyester

« 37| :8x30mm

« Cable E = FLOf

« Universal Sensor Holder PS-CONNIt =& 7t5

o =2 207Y

« HE%¥= :1S-C (aphthol, dopamine, metals, para-aminophenol,
metal complexes, other redox active species Z&8)
IS-HM1 (534 4&8)

« M= 37| :10 x 35mm E£ 7 x 50mm
« Working electrode size : 2mm HE+&= 3mm
« Surface modification : Enhanced S+ Blank
(50mm+= BlankZt 7Hs)
IS-SENS cable » Working electrode : Gold
» Reference electrode : Silver
» Counter electrode : Gold
« Substrate : polyester IS-SENS cable
« Cable €= FL0O4
. Unlversal Sensor Holder PS-CONNI} 32t 7t

. : 2671(35mm) EE= 2971 (50mm)
\_ )\ J
eDAQALHIE
(. )
(Zensor TE100 Screen Printed Electrode A Zensor SE100 Screen Printed Electrode 9
°
« M= 74 WE RE, CE < HS T8 WE o
» Working electrode size : 3mm » Working electrode size : 5mm o
« Reference electrode : Ag/AgCl pellet . Working electrode graphitic carbon powder %’
» Working, Counter electrode : « 37| : ) x 13(W) mm o
graphitic carbon powder o =2 407H 2
« 37| : 50(H) x 13(W) mm « HE H% : ET083-40 3
« 52 2078 2
o K Hs -
\_ JIZ #= : ET077-40 PAN ) 5

Screen printed electrode Cell stand & Adapter

+ Screen Printed Electrode Cell Stand + Screen Printed Electrode Cell Adapter
+ Gamry screen printed 428 + Tcm Q2 20| cuvett A& Screen printed
+ Screen printed electrode& 4mm male electrode adapter
HLILE A|O| S0l 4517 |9I3H & ARME - 4mm male HtLLE AO|S
+ HE $¥5:990-00420 « H|Z 5 :990-00421

Universal Sensor Holder

« Contact 24! : 2 mm &= 4 mm banana contact

« AM2 7H5St screen printed 2= A ZA}
BST, BVT, ltalSens,Rusens, Lan Printech, DropSens,
Orion, Zimmer& Peacock At A&

+ HIEH3S : PS-CONN-2MM

_ _ PS-CONN-2MM PS-CONN-4MM
PS~CONN-4MM with printed electrode(option)
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Thin-Film, IDA & ITO Electrodes

=
=

1]

Electrochemical Sensors

S2| 7|3 |0f| thin film 7|28 285610 AR =l 24 A2 (micro)electrode®
LR AZ SHAIE 5 4+ UM, = ulo| A2 Ao MER A30| 7ks

MicruxAI- 7\‘"% metal-based(micro) electrode

Thin-film Single Electrodes

« Thin-film 23

3= ARl RE

- WE, RE, CE 42 25 2o 22l — —

(Pt = Au) 2 0| 202, WE ———

e A2 ME A 7t imm
Substrate : Pyrex < >
Hs38at:SU-8resin RE pad

A= 22k 1~5yL N

AYU=(WE) 27| : Tmm dia. WE pad ———— —— CEpad

4= 37]:10x6x0.75mm RE WE CE
4= &7 : 50/150nm

Description Working 2= = Reference 2= Counter = Part No. ‘
thin-film platinum Pt Pt Pt ED-SE1-Pt
thin-film gold Au Au Au ED-SE1-Au

Thin-Film Double Metal Single Electrodes

« Thin-film 22
3= Akl RE
- gold WERZ, Pt REXZ, Pt CE #3202 T

0|$0-|é!.|__|’ [ B WE
« Substrate : Pyrex 1mm
" « H38F: SU-8resin «
(4 . B2 H%: 2mm dia. REP“"\
3 - M2 22 1~50L
£ « 2AHZ(WE) 27| : 1mm dia. WE pad —— CEpad
= « 8= 37]:10x6x0.75mm RE WE  CE
- « 4= £ :50/150nm
e Description Working 15 | Reference 1= Counter = Part No.
wn
2 thin-film electrode Au Pt Pt ED-SE1-AuPt
§
< Thin-Film Microelectrode Array (MEA)
- 1EE, DYULE Q5= Ao Agt WE -10pum @ pinholes
o 2UMS 0l Y FZ2| pinhole FEHZ H|ZHE M= RE— . CE
+ Substrate : Pyrex
« 258} SU-8resin micro WE ——
o 8-S FY : 2mm dia.
. B 8% 1~5u D
« =2 37]:10x6x0.75mm REpad\
o 4= 574 :50/150nm —— CEpad
WE pad — RE  WE  CE
2UAF 02
A3 YA - = IA.":'l Part No.
uHole diameter  uHole pitch = uHole number
Ti/Pt 5um 50 um 500 ED-mSE-5-Pt
Ti/Pt 10 um 100 um 90 ED-mSE-10-Pt
Ti/Au 5um 50 um 500 ED-mSE-5-Au
Ti/Au 10 um 100 um 90 ED-mSE-10-Au
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Thin-Film Interdigitated Electrodes (IDE)
o AF5lE, 1YTYS Q5k= A0 At
+ Impedance, capacitance, conductivity Z40j| 2igt
+ 150nm thin film microelectrode WE1 / \ WE2
¢ 27t0| JEAQl 010|322 H=F0| ZIA|HEH 2 B |0 WE? WE2
U= HEle| M=
< 712U 2 HUHS2 ZRE|0] AR A4S
« Substrate : Pyrex WET pad WE2 pad
« B39t SU-8resin ™~ /
o 8-S FY 1 3.5mm dia.
o ME 8 :2~10uL
+ =2371:10x6x0.75mm
« A3 &M 1 50/150nm A2 YA - A3 Q7= Part No.
uElectrode width uElectrode gap Number of feet
Ti/Pt 10 um 10 um 90 pairs ED-IDE1-Pt
Ti/Pt 10 um 5um 120 pairs ED-IDE2-Pt
Ti/Pt 5um 5um 180 pairs ED-IDE3-Pt
Ti/Au 10 um 10 um 90 pairs ED-IDE1-Au
Ti/Au 10 um 5um 120 pairs ED-IDE2-Au
Ti/Au 5um 5um 180 pairs ED-IDE3-Au
Thin-Film Interdigitated Microelectrode Array (IDA)
« 9AFE (radial) CIZFRIQ| flow systemE = Q75H= A& 2{E
« 2710 JiE Ml 0t0| 22 HF0| ZA[HEH 2 B B =|0f QU= HEH RE ____—CE CE RE
+ Substrate : Pyrex WE 1\
+ ©39}:SU-8resin WE2
¢ MEE:1~5uL
28 FH : 2mm dia. RE pad
« 43 37[:10x6x0.75mm /CEpad
« 2= & 1 50/150nm WE1 pad —
T WE2pad,., WE2
AAHS 0[HF2
FIE S - = Part No.
e uElectrode width pElectrode gap Number of feet FEEo
Ti/Pt 10 um 10 um 15 pairs ED-IDA1-Pt
Ti/Pt 10 um 5um 20 pairs ED-IDA5-Pt
Ti/Pt 5um 5um 30 pairs ED-IDA6-Pt
Ti/Au 10 um 10 um 15 pairs ED-IDA1-Au
Ti/Au 10 um 5um 20 pairs ED-IDA5-Au
Ti/Au 5um 5um 30 pairs ED-IDA6-Au
Thin-Film Interdigitated Ring Array (IDRA)
+ FIA(Flow Injection Analysis) A|A®! & flow system AHE0]| 2igt
o 2IAMT2 2719| BEAIH Q| microelectrode array strip0| 214 =l HEZ
O|2O{H O Z2 AIZHLHOI| QHA 201 MEHof| EEHEIC =M A MSE RE _CE
YA EAE EY WE1
+ Single mode (1712] 2t =29t AL2) IE= dual mode (27H2] 2tAH2 T — R
EAB)R A 7k
o 7|2UF, MU, 2712 2AEdFoz Y RE pad
+ Substrate : Pyrex __— CEpad
« 238t SU-8resin WET pad — WE2 pad
. K2 % : 2mm dia. ————— WE2pad RE WET = WE2 CE
o ME 8 :1~5ul
« 4=237]:10x6 x0.75mm
« 43 5 :50/150nm
AU 072
=2 22 = Part No.
Ad uElectrode width uElectrode gap Number of feet
Ti/Pt 10 um 10 um 12 pairs ED-IDRA1T-Pt
Ti/Au 10 um 10 um 12 pairs ED-IDRA1-Au
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Thin-Film Single Sensor
+ Substrate : Pyrex CE
« H38F: SU-8resin
. 8tS A : 2mm dia. WE
« 4= 37|:17x3.5x0.75mm RE
« 43 5 :50/150nm
I3 HA Working 2= H&{ Part No.
Ti/Pt 0.8mm’ ED-B-SE-Pt
Ti/Au 0.8mm’ ED-B-SE-Au
Thin-Film Dual Sensor
o 27H9| 2 H 0| U= MIA CE
+ Substrate : Pyrex
« H38F: SU-8resin WE2
« 42 24 : gold £ platinum WE1
« 4= %4 :50/150nm
« 4= 37]:10x6x0.75mm RE
A3 WE1 = Hy WE2 25 H¥ Part No.
Ti/Pt 0.8mm’ 0.8mm’ ED-BS1-Pt
Ti/Au 0.8mm’ 0.8mm’ ED-BS1-Au
Thin-Film Tri-Sensor
* 37HO| 2 G AF0| U= MIA CE
+ Substrate : Pyrex WE3
« H38F: SU-8resin WE2
o HE FY 1 1.5mm dia. WET
« 3 213 : gold &= platinum RE
« 4= %4 :50/150nm
* ¥5371:10x6x0.75mm W3 Ay WE1 233y  WE2H3®Y  WE3XZ®H  PartNo.
Ti/Pt 0.3mm’ 0.3mm’ 0.3mm’ ED-TS1-Pt
Ti/Au 0.3mm’ 0.3mm’ 0.3mm’ ED-TS1-Au
Basic Interdigitated Lineal Electrodes
o 27t5to| JHE Ml 0to| 22 H=F0| ZEAHEN 2 HHE 0] Q= HEHe| M=
+ Substrate : Pyrex
« H38F: SU-8resin
o HES B 1 5% 3.5mm M M= 0= Part No
« {3 A& : gold &= platinum =0 s uElectrode width uElectrode gap Number of feet .
+ M= &M :50/150nm . )
« 42 37|:10x6x0.75mm Ti/Pt 10 um 10 um 120 pairs ED-cIDE4-Pt
Ti/Pt 10 um 5um 160 pairs ED-cIDE5-Pt
WE2 pad Ti/Pt 5um 5um 240 pairs ED-cIDE6—Pt
Ti/Au 10 um 10 um 120 pairs ED—cIDE4-Au
WE1 pad Ti/Au 10 um 5um 160 pairs ED-cIDE5-Au
Ti/Au 5um 5um 240 pairs ED-cIDE6-Au
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Basic Interdigitated Ring Electrodes

2 7t=ke| ring HEHZ CIARRIE M=
Substrate : Pyrex

HS g% : 3.5mmdia.

H38k: SU-8resin

2= A& : gold E= platinum
A= & 1 50/150nm

2= 371:10x6x0.75mm

Type 1

WE2 pad

WET pad

Type 2

WE2 pad

WET pad

FrEpee 2= ojN7= Type 1 Type 1
= uElectrode width uElectrode gap Number of feet:  Part No. Part No.
Ti/Pt 10 um 10 um 45 pairs ED-IDRE1-Pt | ED-IDRE4-Pt
Ti/Pt 10 um 5um 60 pairs ED-IDRE2-Pt | ED-IDRE5-Pt
Ti/Pt 5um 5um 90 pairs ED-IDRE3-Pt | ED-IDRE6-Pt
Ti/Au 10 um 10 um 45 pairs ED-IDRE1-Au | ED-IDRE4-Au
Ti/Au 10 um 5um 60 pairs ED-IDRE2-Au | ED-IDRE5-Au
Ti/Au 5um 5um 90 pairs ED-IDRE3-Au | ED-IDRE6-Au
Dual Interdigitated Lineal Electrodes
o 2719] ZHU=0] SHLto| M= 2lof| CIAMRIE M= Type 1 Type 2
« Substrate : Pyrex
« H38F:SU-8resin WE2(2) WE2(1)
« RS EY (1) 1 1.2X 1.5mm
4FS ¥ (2) 1 2.2 X 1.5mm WET(2) WE2(2)
« 22 22 : gold E= platinum WE2(1) WE1(2)
+ 4= %7 : 50/150nm WE1(1) WET(1)
« =2 37]:10x 6 x0.75mm
HI YA A AMT O|H2Z Type 1 Type 2
= uElectrode width uElectrode gap Number of feet Part No. Part No.
Ti/Pt 10 um 10 um 30 pairs ED-dIDE1-Pt | ED-dIDE4-Pt
Ti/Pt 10 um 5um 40 pairs ED-dIDE2-Pt | ED-dIDE5-Pt
Ti/Pt 5um 5um 60 pairs ED-dIDE3-Pt | ED-dIDE6-Pt
Ti/Au 10 um 10 um 30 pairs ED-dIDE1-Au | ED-dIDE4-Au
Ti/Au 10 um 5um 40 pairs ED-dIDE2-Au | ED-dIDE5-Au
Ti/Au 5um 5um 60 pairs ED-dIDE3-Au | ED-dIDE6-Au
Dual Interdigitated Ring Electrodes
+ 2749] ring HE{ 2| 2UI=0| SHLto| A= 20| Type 1 Type 2
CIARRIE A=
« Substrate : Pyrex — WE2(2) WE2(2)
o 2358 SU-8resin — WE1(2) WE1(2)
. BES Y 1 1.25mm dia. — wEX1
« 2= A& : gold EE= platinum ™ WE2(1)
« 22 S : 50/150nm — WEI(1) WE1(1)
+ =2 37]:10x6 x0.75mm
2 1A= = Type 1 Type 2
= uElectrode width uElectrode gap Number of feet Part No. Part No.
Ti/Pt 10 ym 10 ym 15 pairs ED-dIDRE1-Pt |[ED-dIDRE4~Pt
Ti/Pt 10 pm 5pm 20 pairs ED-dIDRE2-Pt |ED-dIDRE5-Pt
Ti/Pt 5um 5um 30 pairs ED-dIDRE3-Pt |[ED-dIDRE6-Pt
Ti/Au 10 pm 10 pm 15 pairs ED-dIDRE1-Au|ED-dIDRE4-Au
Ti/Au 10 um 5pum 20 pairs  |ED-dIDRE2-Au|ED-dIDRES-Au
Ti/Au 5um 5um 30 pairs ED-dIDRE3-Au|ED-dIDRE6-Au
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Multi-Electrode Chips

=
=

o

StLte| chipoil 87 = 16702] M=0| CIARRIE A .

Substrate : Pyrex

H38k: SU-8resin

2Ad FA 1 2mm dia. Type 1 Type 2
3 22 : gold =+ platinum

= &4 : 50/150nm

. Working 4= Type 1 Type 2 Type 1 Type 2
Pl yp yp yp yp
Working 315 2 A3 37| A3 37| Part No. Part No.
Ti/Pt 0.8mm’ 18.5x15x0.75mm| 37 x 15x 0.75mm| ED-SE-8x-Pt | ED-SE-16x-Pt
Ti/Au 0.8mm’ 18.5x15x0.75mm| 37 x 15x 0.75mm|ED-SE-8x-Au | ED-SE-16x-Au

Multi-Interdigitated Electrode Chips

StLke| chipdil 6421 7H2| interdigitated electrodet CIAFQIE 2=

+ Substrate : Pyrex + H&8F:SU-8resin
c AP FH:1.2x1.5mm « 4= 22 : gold £ platinum
« M3 &M :50/150nm « =2 371:18.5x15x0.75mm

EERELIEE

uElectrode width uElectrode gap Nun;)t::rczml‘lfeet e
Ti/Pt 10 um 10 um 30 pairs ED-IDE10-12x-Pt
Ti/Pt 5um 5um 60 pairs ED-IDE5-12x-Pt
Ti/Au 10 um 10 um 30 pairs ED-IDE10-12x-Au
Ti/Au 5um 5um 60 pairs ED-IDE5-12x-Au

Thick—film carbon electrodes

o 3F LAl

- Carbon WE=, Silver REX=, Carbon CE Z21=222 0|20{%
Substrate : PET (white)

Substrate &7 : 350um

ZAAXMZ(WE) 27| :3mm @ (7,1 mm?2)

ME 2:20-50 uL

4= 37(:27.5x10.1mm

22f : 50ea/box

HEHS :ED-ST1PE-C

(%]
(]
©
o
pul
+
(9]
o
w
(]
8=
(%]
o
o
£
(o]
()

Thick—film dual carbon electrodes

o AU ORI

- Carbon WE1/WE22=, Silver REZ=, Carbon CE =2 2 0|20{Z
Substrate : PET (white)

Substrate £ : 350um

ZAAXHZ(WE) 37| : 1.0x2.5 mm (2.3 mm2)

ME 22F:20-50 uL

2= 371:27.5x10.Tmm

22F: 50ea/box

A& HS . ED-D2PE-C
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Electrochemical Sensors

=
=

o

ChA= (single-electrode, SE) E+= interdigitated array (IDA) microelectrode® flow injection analysis (FIA) A|ARI0]| 24gHsE M=

MicruxAt A=

Microfluidic Single-Electrode Sensor
+ Substrate : Pyrex
+ Microfluidic stage : SU-8 resin SU-8 top |
+ M2 S - 250um/1mm(EC Cell T outlet (inlet/z,;tl?;)er
* A2 =0] : 40um
o g 80 : 55uL SU-8 microfluidic
* Inlet/Outlet : 0.7mm dia. T inlet structure
« 432 A : Pt E=gold
+ 4= 5 :50/150nm metal electrodes
on glass
RE WE  CE
H3 A WE 2= By Part No.
Ti/Pt 0.3mm’ TL-SE1-Pt
Ti/Pt 0.3mm’ TL-SE1-Au
Microfluidic Interdigitated Array Sensor
+ Substrate : Pyrex
+ Microfluidic stage : SU-8 resin SU-8 top layer
S EE-¥ -
. ;n‘-z zo |2:51?(;‘Iunr]n/1 mm(EC Cel) i outlet (inlet/outlet)
« 28 Fof 1 55uL SU-8 microfluidic
+ Inlet/Outlet : 0.7mm dia. — . structure
« 43 2H : Pt EE gold inlet 0
* Y= FH:50/150nm metal electrodes -8
on glass E
RE WE1WE2 CE %
3
8
AU 02 o
A2 A — 5 Part No.
e uElectrode width ' uElectrode gap Number of feet artio g
Ti/Pt 10 um 10 um 15 pairs TL-IDA1-Pt v
Ti/Au 10 um 10 um 15 pairs TL-IDA1-Au
Ti/Pt 5um 5um 30 pairs TL-IDA5-Pt
Ti/Au 5um 5um 30 pairs TL-IDA5-Au
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Microfluidic & EC Platform

13|5F AFR

g
o

Microfluidic chip2} sensor2| ZH=tsta 2[8t A= connector

r

MicruxAt A=

Drop-Cell Connector

thin—film =& connector
2 :aluminium base + methacrylate cover (black)
universal cell cable =gt
37]:40 x 30 x 25mm(WxDxH)
ZH : ED-DROP-CELL

All-in-One Platform

MicruxAte] 2= thin-film (micro) electrode&
Cr=2A cell connector
A2 =2 37]:10x 6mm
Hz 0| tool QlO| A U= uH| 7ts
Ut A flow cell 25 AR 7Hs
2 aluminium base + methacrylate cover
(PEEK & 7t5)
universal cell cable £&t
37]:60 x40 x 30mm (WxDxH)
27 HAUC 2 35
1) base cell + one add-on Drop Cell (base cell) Batch-Cell Add-on

- H|Z 3 ED-AIO-Cell-1x 1l .
2) base cell + two add-ons + sample : 1~10uL + sample : Z[C 400uL

- A& HS : ED-AIO-Cell-2x

Flow-Cell Add-on

+ low dead volume :
(500nL or {(60nL
+ sample : 2|4 (20uL

o2 422 Platform (EEP Platfrom)

=)

batch-cell add-on2 ArE5t all-in-one cellat Y8t 7|22 L ATHHZ ALZS 25t platform
2 PLA

37]:70x 65 x 35mm(WxDxH)

HE M3 EEP-AIO-CELL

Multi-Electrode Chip Platform

A8 4 AZZ 517| 913t platform Open
2l :aluminium base + two methacrylate cover

E 0| tool gl0| chipS Al LAE = US.

sample : 1~5ul per cell

AM2 715 chip 37| : 37 x 15mm E= 2712] 18.5 x 15mm

miniUSB box, IDC cable, universal USB cable =&t

37]:70x 95 x 25mm (WxDxH)

HEHS : DE-ME-CELL

thin—film multi-electrode chip2 CHH'E potentiostatet ~~ SN

(micro)electrode chip 7{z| &

/

Microfluidic Platform DC Series

microfluidic electrophoresis chip& 2I3t platform

A& : black methacrylate

cover £&20] high voltage electrode (Pt 300um dia.) 7t S&=|0] U= 7=
AM8 7Hs chip 37| : 38 x 13mm

37]:100 x 65 x 15mm (WxDxH)

A& HS : MCE-HOLDER-DCO02
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Product Description

IDA Electr . IDA(Inter Digitated Array) M3 2 HIE X 33 7|28 0|23%10 {2|Lt M2
ectrodes slo|m| Sof 7|3 lof 352 SAsiol BHE H3oR J0/2el 2Y AL

HIIHEES 0|88 Mo N S0 /851 8.

712t EOtOI 654 9| gener ator/collectorZ}t 0|-EH :LE,:,IOHMS& 2t0| &0l
Mel/stasieg dos|ol, das sge Fnsoz M3 HEE N

Z21HE 7HH 3.

P7h ekl = ot = 2R EHE 8RS (Single Mode) 1t H| w310,
t3(Dual Mode)O| SA[0f LO{LL7| 20 & 7|Z3H0] 2fsh HEof

O] LO{LIX| k1 MEC| HEO| 7t

=
=

1

[H .|H:|_r
[0 >

o rg r*
o rg —
B o rE rII_r

rﬂ:
g EEEO|>| r|o
0>

>

tot

P> 2 oz Ol T.

Ho bty
o

£y
mOZE CVEH
m Oj2F MEo| MI|3tet 5H i i
. _+_|3i E;;} |2t Product Width | Interval  Length h'FII<|m
. HH|-§ s (um) (um) = (mm) @ thickness
" EHS =X IDA electrode (Au) 90nm" | 012125/ 012259
= e IDA electrode (Pt) 10 5 2/2.5” 90nm' 012126 /012262~
IDA electrode (C) ' 1.2+£0.1um| 012127 /012266~
28 IDA electrode (ITO) 100+20nm| 012128 /012265
IDA electrode (Au) 2| 90nm™ | 012129/012260"
ol g M3 3 3 2/2.5 .
s ?}fﬁ”;lila” ogH3 IDA electrode (Pt) / 90nm" | 012130/ 012263
B[ T oﬂf‘;_‘U\‘l IDA electrode (Au) | 2 |2/2.57| 90nm" 1012257/012261°
=l . = 2
= B8R A% (modified) M2 IDA electrode (Pt) _ 90nm 91225|_8/012264
m BleHHES T BE|8 M2 (*1) Augt Pt =52] Z titanium H232| £H7H 10nmO| 22 ZMA 02 F A= 100nme.
= =7 (¥2) passivation membrane0| §i= 2=
Printed Ring-Disk Type Electrodes « Radial flow cell2| working electrode % MIAE 43O 2 AR

+ 38 : FIA(flow injection analysis), biochemical application 2|

Ring (mm) Length

Ring Disk Electrode

D ID (mm)

Au (3pcs) 6 002081
Pt (3pcs) 6 4 3 002082
C (3pcs) 6 4 3 002083
wn
(]
+ ITO(Indium Tin Oxide) : 7tA|ZM Fo| W2 EistLt Ae|M ol &2 F5HA| et 3
ITO Electrodes T |BIoIAIBI0] IR A0 = MOl 2
(9)
)
ITO Electrode Descriptions Substrate Size Thickness ' Q'ty PartNo. =
ITO disk quartz glass 4 inch dia. . 11011827 %
ITO electrode quartz glass 8*27mm 0.5mm | 12 | 011465 2
ITO electrode quartz glass 10%10mm 0.5mm | 30 | 011233 £
ITO electrode quartz glass 10*20mm 0.5mm 10 | 010887 &

IDA electrode (ITO)|  quartz glass 10um*2.5mm | 100+20nm| 1 | 012128
IDA electrode (ITO)|  quartzglass 10um*2.5mm | 100+20nm| 1 | 012265+
ITO11 electrode | borosilicate glass 8¥27mm 1.7mm | 10 | 013432
ITOO5 electrode borosilicate glass 8*27mm 0.5mm | 10 | 013435
ITO11 electrode borosilicate glass | 10*10mm 1.1mm | 10 | 013433
ITO11 electrode | borosilicate glass | 10¥20mm 1.7mm | 10 | 013434
ITOO5 electrode borosilicate glass |  10*10mm 0.5mm | 10 | 013436

without connector

IDA type ITO electrode ITOO5 electrode borosilicate glass | 10*20mm 0.5mm | 10 | 013437
* passivation membrane0| gl 2=
Cell Kit for IDA electrode Ag/AgCl Ink
A8 Aol
) “

(
\/i;* Mini-Vice

/ g

IDAT™Z « IDA electrode cell kit « ZHHO| HEE= ATCE J|FE
« JEHS:011066 « JIEHS:011464

r

= Adgh
= ==

mjo
et
+
2
rir
S

5
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7|EF

Glassy carbon plate Boron-Doped Diamond plate

\

AAXMZ = current collectorZ AHE

4 G714 8o AR 7S

Pure carbon material ()99.9 %)

Z|C AR 2= :3000 °C (I3 &l = 2 74| AL StollA)

Uz :1.42g/cm3

HE HS :E005A(Z7| 25 mm x 25 mm, £ 0.3mm)
E005B(Z7| 25 mm x 25 mm, &4 0.5mm)
E005C(Z27] 25 mm x 25 mm, =2 Tmm)
E005D (27| 25 mm x 25 mm, 74 2mm)
EO05E(27] 25 mm x 25 mm, &7 3mm)
E040A(Z27] 7 mm x 7 mm, &4 0.5mm)
E040B(Z27] 7 mm x 7 mm, 574 Tmm)
E040C(Z27] 10 mm x 10 mm, &= 0.5mm)
E040D (27| 10 mm x 10 mm, £ Tmm)
EO40E(27]| 15 mmx 15 mm, &4 0.5mm)
E040F(Z7] 15 mm x 15 mm, &2 1Tmm)

2 HEMTME A WS SHOE s34 Y2
271813} 047 213, 27| 204 = 17| S0 AtBEl= M3 W=
S 518 231 (10 %
HEHS :E031A (27] 15% 15x 0.5 mm3)

E031B (27| 7x 7 x 0.5 mm3)

e e e o)

-

pH and Potentiometric Electrodes

4 ) ) )
pH Electrode pH Electrode - Tuff Tip® pH Micro Electrode
wn
(]
©
o + 500 nL = 042 M2 MEZH AL
S « Combination type . HolSH ME Btzof A& s
T « Z2 0|2M7| 8, biological sample * Gel Etlo| 45 + Flow through systemoi| 2{g}
) ArS0)| &gt * pHrange:0~13 « HEO|J|RAIS WO R 51A| 92
= + pHrange:0~ 14 « A 2E:-5~100°C + Tip2Z : 1600 um
9 ¢« A2 R2E:0~60°C + BNC connector « Tip 20| : 20 mm
£ « A3 2E 1 12mm * #l0l= Z0[: 1.1m < Al 2E:5~90°C
S « BNC connector « HIEHS ET5733 « pHHQ:2~12
« A|0|= Z20] : 80cm + BNC connector
\_* HEHS ET042 VAN R HE WS ET1600 )
4 N N [ )
Flow Thru pH electrode Mini lon Selective Electrode Modular Single lon Selective
Electrode
+ Half cell =202 Ho| 7|&2X=nt
H AL « Half cell 3202 o] 7|22} « Half cell 1202 0| 7|24 2}
« 22| Bjological fluidoi| 218t A A+ EH AL
« 220]:43cm « 37|7} 20t AT WE ZHoj| 23 « dF2AF 1 12mm
« lead 20| : 2 m « 217 :2.5mm « R7180H0IM ALE E7F
« HIC| 2] : 8 mm . S7|2010|M A2 7t « BNC connector
« A 20 (t-fitting) : 0.8 ml « 2= A& : PVC (body) « A 2L :5~50°C
\_ « HEHS I ET044 J \_ « H{EHS 1 ET1601 ) \_° A= HS ET1632 )
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Modular lon Selective Electrode Redox(ORP) Electrode
Inserts
+ Double junction reference and
« ET1632 = ET1633 223} 8HH| AFR platinum wire sensor
« 214 :4.6mm A o MF2AF 1 12mm
« 210| : 50mm . BNC:onnector
. S7|2010|M AL 27} « A0|& Z0[: 1.1m
« M8 2E:5~50°C + M8 R2E:0~60°C
« HE WS ET1615 « HE HS ET060
VAN )

Oxygen Electrodes

4 Oxygen Electrode

=

o 2EZHEZHTC4,TC5,TC6 &

membrane holder

BNC connector
A 0|= 20| : 80cm
HEHS 1 ET042

(..

= 74 : PEEK (body), Pt electrode, Ag reference electrode,

A= 37]:12mm OD x 50mm long £A4|: 50gms

HE tHZ : OE.D*.Exx (D*Qt Ex+= Ol B HZF)

‘ D+ Wire Dia. Ex+ Terminal Type

1 | Ptwire100um |S Single conductors

2 | Ptwire600 um |1 Banana plugs 4mm

3 | Ptwire 1000 um | 2 7 poles BVT connector

4 | Ptwire 2000 um | 3 Triad | Triad01 Palminstruments

5 | Auwire20um | 3LEMO4 |LEMO 4 pins Palminstruments
3 LEMO5 | LEMO 5 pins Palminstruments
4 BNC connectors
5 Banana plugs 2mm, 1m cable
6 Banana plugs 2mm, 0.2m cable
7 USB connector

« B** terminal YEH= 66T 0| X| 0 A &QISt] FHAIR.

Galvanic Oxygen Electrode

+8H0 Mo B24A ZHE

Output : {1 mV in deoxygenated water

Membrane : PTFE (Teflon®)

Filling sulution : 2% NaOH, 33% water
65% ethylene glycol

4=371:12mmOD x 137 mm

4= ZH A& : Plastic (Delrin)

BNC connector

AEHSET1115

Y4

~

Micro Oxygen Electrode

29| samplelilA ttA SE ZHE
Signal: 1.7 nAin airat 25°C

= 37]:3mm OD at tip x 86 mm long
BNC connector

HEHSET1120

« ET11208 uA41E
membrane

- TEE

- Teflon membrane (6ea)

- electrolyte solution (1ea)

- bulb pipette (1ea)

- polishing pads (5ea)

« AIEHMS ET1121

J

-

Polarographic Oxygen Electrode

Clark styleQ| 4210l type2| 1=

Typical signal : 400 £ 75nA in air
saturated water at 25°C

2= 242 : ABS plastic(body),

Pt(cathode), Ag(anode)

4= 37]:12 mmdia x 120 mm long

BNC connector

A0|E Z0[: Tm

MEHSET1117

J
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Conductivity Electrodes

~ )
Conductivity Probe ( Conductivity Probe N ( Conductivity Probe A

Cell constant, k=10

H2 UEE 8H((100mS/cm)&

Two platinum plate electrode design
= 37| : glass body 12mm dia.,

Cell constant, k=0.1

=2 U=k 8H(0.1mS/cm)&

Two platinum plate electrode design
= 37| : glass body 12mm dia.,

Cell constant, k=1

L EH ((100mS/cm) &

Two platinum plate electrode design
= 37| : glass body 12mm dia.,

120mm long 120mm long 120mm long
* BNC connector * BNC connector « BNC connector
+ #0|= 20| : Tm « #|0|= 20| : Tm « #|0I= 20| : Tm
« HIEHS 1 ETI01 o HIE S ETI02 o HIEHS ETI03
AN AN J
» : . N . N .
Miniature Dip-In Conductivity Electrode Flow-Thru Conductivity Electrode Flow-Thru Conductivity Electrode

Sample 20| 22 A0 A& ((1TmL) Flow through type electrode
Conductivity 20mS/cm 0|5t &4 Internal volume : 93uL

. Flow through type electrode
HAUE + Tubing size : 3.2mm ID

Internal volume : 17uL
tubing size : 1.6mm ID
Cell constant, k=~1

Cell constant, k=~1 Cell constant, k=~1

« Probe material : ABS Probe material : ABS Probe material : ABS
« BNC connector « BNC connector BNC connector
« A0|5 Z0[: 1m « 0|5 Z0[: 1m AlolZ 20 : 1m
« JEHS I ETI15 « HIEHS ETI908 HEHS ETI16
\ J \ J
Conductivity Electrode
(2]
]
°
o 011598
s}
9]
w
et 011316
8 connector sheet
3 + Quartz glasstil #:30] Z2t£|0] QL= S
= « HZ pin2| YIA|E HEELEMN M2 7Ho]

2| 24 7ts (40um ~ 250um)
115)&13_ B2t AIS0f| 245t

« JEHS: 011316, 1ea/pk
\_ (without connector, 011598, 3ea/pk)j

Temperature Probes

(" T-type Thermpcouple Probe N\ ( K-type Thermpcouple Probe N( RO Temperature Probe )

+ Liquid, gas and semi-solid2| HE 2% + Liquid 2 &% « 14 1000 Q RTD temperature probe
=248 s AFR 2% :-50~ 200°C « A2 2% :-25~125°C
. Af% %E :=50 ~ 400°C o BES A|ZF:3.2% (upto 100°C) + 4= 37| : Probe 4 mm dia.,
« HEZ AIZH: 0.52 + accuracy : ¥2.5°C Handle 12.5mm dia.,
» BNC connector o A= ™S ET405 Z0] 152mm
« Al01E Z0l: 1m « BNC connector
k- HEHS 1 ET1400 j \ j k A= HS 1 ET021 j
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Cell Kit

Voltametry Cells

-

Microvolume Voltammery Cell

« 4F : glass vial (17}), teflon cap, gas
purge line, carbon paste %3,
Pt wire, Ag/AgCl 7|&H=, glass tube 2|
« glass tube & AESIO] AL ME £
(50uL)0| 7t
« HIZ S MF-1065

J

~

VC-4 Voltammery Cell

« +4E : sample vial (771]), teflon cap, cell
holder, Pt ATH2=, teflon tubie (30cm)

< MEEH:1~3ml

o AYHS, 712H=S Eil

« HEHS:011224

A for OD 6mm electrode

/

Y4

Low Volume Cell For C-3 Cell Stand

« FHE: cell vial, teflon cap, sample
chamber, Ag/AgCl 7|22, Pt ATHH=,
7|22 1A frit 2]

sample chamber £ A250{ AZF0| ME
£% (200uL) 7t

2= Eoj

+ C-3cell stand&

o HIEHS  MF-2041

N\

Water-Jacketed Low Volume Cell Kit

« FHE: cell vial, cell top, sample
chamber, Ag/AgCl 7|23, Pt ATHH=,
7|22 A& frit 2|l

sample chamber £ AE5}0{ A2F0| ME
£3 (200uL) 7t

2= Eoj

C-3 cell stand&

HE Hs : MF-2045

Y4

J
Standard Low Volume Cell A
+ AHE : cell vial, cell top, sample chamber,
Ag/AgCl 7|&4=, Pt AITHAS, 7|82
WHE frit 2|

WE 8% :2~15ml

sample chamber & At2510{ Ako| M
23 (200U = 7ts

2 AH= Eoj

< HE WS MF-2141

3]

N\

J
Standard Water-Jacketed )
Low Volume Cell

« T4E : water-jacketed cell vial, teflon
cap, sample chamber, Ag/AgCl 7|23,
Pt 4THAS, 7|&H= w A& frit 2

HE 8 2~15ml

sample chamber & At25}10] AZQ| ME
£3 (200uL) = 7ts

2tUH= Hoj

C-3cell stand&

HEHS : MF-2145

Y4

J
N

VC-2 Voltammetry Cell

o THE : cell vial (77}), Pt 4LHH=, teflon top,
teflon tubing (gas purging&)

. MZ 22F:10~20m|

o UM, 7IEHS 2ol

« HIE S MF-1052

J

Y4

AN

SVC-2 Voltammetry Cell

o FHE  sample vial (20ml, 77H), Pt ATH=
teflon cap, purging tube (30cm)

2HAM S, 7|1E= Aol

oxygen free voltammetry cell 2 At 7ts
ME 8 :5~10ml

9.0mm 29| M= 2 (‘Hif)

£ AI85I0] Ao ME £
(100-200ul) = 7ts
AEHS:012668

A for OD 9,70mm electrode

adapter for 6mm OD electrode
B:for OD 4,6mm electrodej

\
SVC-3 Voltammetry Cell

« FHE sample vial (20ml, 77H), Pt ATHZ=Z,
teflon cap, purging tube(30cm)

& :5~10ml o
o
o

narhiey] EDH

HZH=:012669

e H=
AT, 7ET
.

A for OD 6mm electrode
B : for OD 4,6mm electrodej

-

Simple Cell Stand A

« THE : cell vial (47H), Teflon cap, teflon
plate, teflon stand & stainless steel rod
ME &2 10ml

U7 Eof

HE HS : CHI220

5.8
6.35

6.35
(mm)
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Voltammetry Cell Kit
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-

Electrochemical Glass Cell

ME g2 5~20ml

SAof| 171, 2H0j| 4742] hole

stirrerLt Y8k 4= ASo) 218

37| :45x 50mm (Rl Zx=0])

A= HS : TC4(WCEc, ACEc, RCE
e

o

Electrochemical Glass Cell

+ Water-jacket &

o ME 8% :3~20ml

+ StirrerL} 2 4= A0 25t

« 37| :54 x 56mm (R Zxz=0()

« HE M5 : TC5(WCEc, ACEc, RCE
FIER-Y

o

J

N\

AN
Y4

Electrochemical Glass Cell

ME 83 :3~20ml
StirrerLt 3|3 A U Ut A
Ao A
37]:59 x 50mm (Z1Zx=0][)
A= HS : TC6(WCECc, ACEc, RCE AH=£)
TC9(AC9C,WCEc, ACEc,RCEc
H38)
J

SVC-3C Oxygen-free Voltammery Cell

« FME : sampe vial (24ml, 371), teflon cap,
Pt ATH=, #E holder(9Imm, 2ea),
ETFE purge tube(50cm, 2ea) o
o AL TIAE 2SO MHAE
H| AT A A LRSI AL
ghij A5t
o S22 2E0Mo| Ao Ag
« {ZH#HS:012013

A for OD 4mm electrode
B : for OD 9mm electrode

Y4

\
Dr. Bob’s Cell™

UL cell

& : cell vial, pt wire, bubbler,
PTFE magnetic spin bar &

Z 8% 1~30ml

IuH=, 71&d= 2ol

{IZ 5 : 990-00193

o
0x

o o
>

J

Y4

Dr. Bob’s Cell™

+ Water-jacketd cell

« FHE : cell vial, pt wire, bubbler,
PTFE magnetic spin bar &

Z 8% 1~30ml

M=, 7l = Aoy

* AHIE 3 :990-00200

N

Y4

Electrochemical H-Cell )

« T&E 1 PEEK cell(2x15ml), GC A M=,
Pt wire ATHM=, Ag/AgCl = Ag/Ag+
7|12 2

F49| cell2 714, Zt cellof| gas inlet/out
letO] ZH2=[0] US

ME 82 2x10 ml~2x15ml

Z|t mebrane &4 : 3mm

Al DA 2} magnetic B screw
o MEd b

HE S : C032A/CO32C(+EAUE)

C032B/C032D(R7I80HE)

N\ (

Electrochemical H-Cell

« FEE cell vial (50ml), GC YA,

Pt wire A=, Ag/AgCl == Ag/Ag+

7|#34=, CE compartment 2|
o ATHM=2 COHE WS EE R ceramic

frite 2 £2|= glass compartment0| B

< ME 8% :30~40ml

« Mebrane 37| : 19~25mm, £ 0.5mm

« AE HS  CO4AA(SBUE
CO041B(R7|2018)

J
N

Y4

Flex Cell N

« BA gas diffusion 4=, HiE{2| 243,
HEQl A 2 Ut M55 HHE

N\

Electrochemical Cell

o FME: cell vial (50ml), GC 2R M=,

J
S

N

Electrochemical Cell

o« INE : cell vial (50ml), GC A=,

IAUY Pt HTHM, Ag/AgCl EE= Ag/Ag+
7|24, HLHH=E glass compartment 2|
AM|HI 2 CHE 30 EE 2 ceramic fritQ 2
2= glass compartment0| Hi |

Gas tightst 2

Z|of HE 82 50 ml

HEHS : C002A (22U

C002B(R7|80HE) -

PP « Sample size : 3 x 3cm? YUY Pt M=, Ag/AgCl == Ag/Ag+

« Active area : 3cm? 712432

o & : PP E=PTFE + Gas tightgt 22

o MEZ 82 40ml o Z|CH ME 8 : 50 ml

o R XA HQ:180°C(PP AR, ¢ HIEHS :CO0TA(-EUE)
PTEE 150°C(PTFE 22) C001B(R7/2012)

« HEHS :83200(PPAE)

83100(PTFE 2{&)
AN
Two Compartment N\ ( Two Compartment Multiport

Electrochemical Cell

o AHE: cell vial(50ml), GC 2 H=, 2N
Pt ATHA=, Ag/AgCl E= Ag/Agt 7|&H=,

AHMIE glass compartment 2|

£2|=l glass compartmento| BiX|

Gas tightgt 72

Z|Cf M= 22k 50 m|

« HE S CO35A($2UR)
CO35B(®/718018)

AN ZHMZ 2 CHE M2 HEE 2 ceramic fritQ 2|

AN
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4 N (¢ )

Electrochemical Cell Electrochemical Cell
« FHE :glass cell(100ml), GC &L=, + Water-jacketed®
Pt wire &Ti#=, Ag/AgCl 7|23= 2| « 74E : water-jacketed glass cell (100ml),
. MZ 82 25~75ml GC 2HI3, Pt wire ATHZ, Ag/AgCl
« I EHS : MF-1051 =

« ¥ 8:25~75ml
« I HS : MF-1054

J
X\

Y4

J
N

Electrochemical Cell Bulk Electrolysis Cell

Y4

. Chst 8ol 4 23

(100, 150, 200, 250, 350, 500, 1000 mL)

H7|2oHE A

« TH4Z: cell, Pt 4THZZ, graphite rod 23, « F4E : cell vial (50ml), RVC 213, AUH
Ag/AgCl = Ag/Ag+ 7|23, sample Pt AlHZZ, Ag/AgCl = Ag/Ag+ 7|23,
holder AHH2-E glass compartment 2|

« Gastightgt 2 o 83 AAMIE 50ml, SH=ZE 1.5ml

« 3= ¥5 : CO51A~CO5TN . HZ 35 : CO03A($2AUL)

(AF2 89, 2af|| {2t ZH L) CO003B(R7I81018)

Y4
Y4
J

Bulk Electrolysis Bulk Electrolysis Cell
Two-Compartment Cell
o M7 25lE M - H7|E5HE
o FME: cell vial (50ml), RVC 2972, FUH + FHE : glass cell (100ml), RVCH S,
Pt ATHZZ, Ag/AgCl = Ag/Ag+ 7|23, Ag/AgCl 71221, B Pt 4THHS,
AHH=E glass compartment 2| Y=g glass chamber, stirring bar,
o HHHIF2 COHE MW EEE ceramic fritQ 2 teflon tubing , teflon top 2|
£2|= glass compartment0| %] . @.‘% %%:,F {75ml
« I S CO04A (-2UL) « HIE HS : MF-1056
C004B(R7|80H8) Y,

N

J
N

N

Water-Jacketed Bulk Electrolysis Cell Bulk Electrolysis Cell

+ Water-jacketed® 7| 2518 2
+ 14E : water-jacketed glass cell (100ml)

7|25 A
T4E : sample vial(100ml), porous

RVCAYMZ, Ag/AgCl 7|43, ZYH carbon =, TUY Pt ATHHZ, MLHHZE
Pt 4TH=3, A= glass chamber, glass chamber, stirrer bar, gas purging
stirring bar, teflon tubing , teflon top 2| tube, teflon cap 2|

o MZ 23F: (75 m|

[==r=)

« HIE WS MF-10607

e EOIZO| RVC AT AR

Water-jacketedd vial 32 7+ (H0H)
HEHS 1013647

N\

J
N

Corrosion Cell Alkaline Resistant Corrosion Cell

Y4

J
S

LA |oet 2 BA A A
TH4E : teflon cell top, clamp, gas
bubbler, stopper

F71d BY HHE

o QEbMT|SEE A BA A A
« T8E : teflon cell top, clamp, luggin
capilary, gas bubbler, stopper

. (%]
+ Vial A& : glass . Vial M - ©
« 82 100ml oy eflon 5
« A2 HQ *So - m JJ;
oo . 132 oy ke
* A& HE : CCKOT . HZE 5 CCKOTT 0
- VAN A <
e N 3
EuroCell™ Electrochemical Cell EuroCell™ Electrochemical Cell s
o QEbMT|SEE 3 BA A A o YHET|SIEE A A A A
« T8E :glass vial (200ml), graphite + Water-jacketedd
ATHA3, bridge tube, gas bubbler, mild « Y& : water-jacketed glass vial
steel cylindrical sample 2| (200ml), graphite &tHX=, bridge
o ME 83 :25~150ml tube, gas bubbler, mild steel
< 712U E cylindrical sample 2|
*+ HE HS:990-00196 o ME 8% :25~150ml
< 7|1EHS 20l
« AIE HS:990-00203
- AN Ieas J
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-

o YEET|5le Y HEAIH AAE A - ME S - 2(0f 20mm
« &2 279] opening area . 22k 150ml
« Altj#3(graphite plate) 8  « Luggin capillary =&
RE R .+ 71 ol
- lom’ « & : polycarbonate, Pyrex®

Flat Cell Kit

I}

F2 512 : 5cm? HZHS : FCK15

J

Ut 471515 L permeation A&

23 2x150ml

+ Graphite counter electrode(2ea), luggin capilary (2ea) =&t
« Membrane 28, =& Hoj

HZHS : PMCI

~

Permeation Cell

-
-

N

Water-Jacketed
Permeation Cell

Ut 7|55t 2 permeation A

Water-jacketed®d

23 : 2x150ml

Graphite counter electrode (2ea), luggin capilary (2ea) =2t
Membrane %8, =5 Hof

HEHs : WPMCI

Y4

J/
\
Corrosion Cell Kit

Ytk M7|3tet 2 BA A A
Vial & : glass

2% :200ml

T4E : teflon cell top, clamp, luggin
capilary, gas bubbler, stopper

o d=7 Eoj

+ Water-jackted™ 55 7t (WCCK02)
« A& M5 1 CCKO2

Y4

J
N

Paracell™ Kit

o
]
o

L LA AE M

Oml~300ml

M 2.6cm’

7| - 2|4 25x25mm

=1 25x25x5mm,
graphite plate (£&})

o 7@ Hoj

AHE 3 :992-00080

0x
_IH\‘

-

w1

Ut e Ml FE
(]

M H ofo rx

= [

Al

e o o o o
>
==

H

0X [
&=

Y4

QA7 |3te 2 HWEA|H A A .
¥Z 2719| openingarea
AiZ4= (graphite plate) Z&t

MELE HA
- 1em’
- CHE 5% : 5cm’

J
\
Flat Cell Kit

ME S : z|cf 20mm

« Cell 8&: 300ml

+ Luggin capillary =g}

< 7|2 2ol

« 242 : polycarbonate, Pyrex®
« HEHS  FCK2 j

=20 =

N

N

Water-Jacketed
Flat Cell Kit

Ut M7 |5kt U HEA|H HAHE M « ME S : 2[0f 20mm

42 27l9] opening area . Cell 82 300ml
AttHA = (graphite plate) Z8F  « Luggin capillary Z8t

ME s T . J|EHZ oy

« 242 : polycarbonate, Pyrex®
+ HEHS I FCK2 j

J

- L2 &% 1 5em’

N

Corrosion Cell

Qk M7|3te 8 BA 4 A
T&E : cylindrical specimen holder,
teflon cell top, clamp, luggin capillary,
gas bubbler, stopper

Vial 2{& : glass

&2 : 500ml

UIF , EAHEC (FSH2), 2= Eij
HE HS : CCKO5

N\

~N

Water-Jacketed Corrosion Cell

Lk 7|5kt 3 2A Mg M
Water-jacketed®

THE : cylindrical specimen holder,
teflon cell top, clamp, luggin capillary,
gas bubbler |

Vial 21 & : glass

23 :500ml

USF, BHAHEC (FSH2), 2= Eij

AHE H3S : WCCKO5

Y4

J
S

Corrosion Cell

Ut M7|3te A A 4 A

T&E  cylindrical specimen holder, teflon
cell top, clamp, luggin capillary,

gas bubbler, stopper

Vial 2§& : glass

gL

UIF , YHAHEC (FSH2), 257 Eol
A& HS : CCK1

Y4

J
N

Water-Jacketed Corrosion Cell

Lk 7|5kt 3 2A MBS M
water-jacketed¥

T&& t cylindrical specimen holder,
teflon cell top, clamp, luggin capillary,
gas bubbler 2|

Vial & : glass

1L

UIFF , GHAHEC (FSH2), 257 'Eof

HEHS : WCCKT

J

Y4

J
MultiPort™ Corrosion Cell Kit )

o UEFAT|SE A SA HAUE A

+ T4E : glass cell, gas dispersion tube,
bridge tube, graphite rod, sample holder 2|

8L

- AU, 7|23

« A& H3:992-00073

88
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~

4 Water-Jacketed )
MultiPort™ Corrosion Cell Kit

- Ut a|atst A A MBS A

Electrochemical H-cell

Fhe| cell2 4 E H type &
T4E : Luggin capillary, clamp,

+ T8E  water-jacketed glass cell, gas cell top, cylindrical specimen
dispersion tube, bridge tube, graphite rod, holder, gas bubbler 2| =&
sample holder 2| « Vial & : glass

. 831 < 8% 2xIL

o AYHS, 712 Bl . 422 oy

« HIEHS:992-00074 A= #5 : HCELL1

- AN J

O - [
4 N Plate Test Cell N
Plate Material Evaluating Cell + Metal, semi-conducting plate® £4! cell
+ Cell block Ato|of| #&5ta = plateE 7|%
o IEEHTHAIEE A
+ +4E : teflon cell, teflon cap, purge o AFR 75 A™ 37
tube, pt 4THAZ 2| - width : )15mm
< AB7ks AlE 37| - thickness : 0.1~10mm
- width : 10~23mm + Active area
- thickness : ~3mm - 22 0-ring AH& Al 1 1em’
< 7|2l -2 0-ring AF& A : 5em’
« HEHS:011951 A ==
\_ VAN « HEHS PTCI Y,
( Plate Test Cell N\ Paint Test Cell A
o DEHEHTIAEE
« HQIE 2IE| Z£0| EIS A% S0f| At « IHE: cell, stopper, graphite rod,
o AF2 7Hs AlE 37| clamp, sample mask 2|
- width : 60x60mm 0|4 o AE Mok 20~50ml
- thickness : )7mm < ME 37|
o =&y - ALY ME :5HEHO| 2|4 60mm
¢ HIEHMS PTC2 - disk& ME : 214 70mm 0|4
-5 :1~10mm
c AHL2L:-25°C~140°C
« 7R EH
o HE HS :990-00197

J

Bottom Mount Electrochemical Cell N Electrolyte-gated Transistor

T A[THO| Z2HE thin film AlS0f| 245 Bottom Mount Eectrochemical cell
THE: cell, ZLY Pt HHX=, Ag/AgCl
&= Ag/AgH 7123 9

J
N

Y4
Y4

o = gel E1QJ0] HafotS ALBBHS 0}

= 7|4to| EZHZ| AE] (electrolyte-gated

B2 cello] Of2 20| £0|A| 101 1% tAlo| |19 B2 F (electrolyte-gated

2} magnetics = &) MEH T} transistor) 2| £4 mets 2|5t A0 A4

s JagNEUCS e Sarews 5 s TF4E : cell, 2YUH Pt 4T3, Ag/AgCl

i EE Ag/Agt 7IEHZ

- A& 42 3711 17mmx 25 mm |4 substrate 27| : 10 mm x 10 mm

-FHMEFT:25mmx 25 mm MIZ 88E: 3~15m|

- 2|0} MZ S : 3mm . H|Z $5 : CO06A/CO06C(L-RAE

A= H3S : CO05A/CO05C(+E2AUL) I1& s COOGB//COO6DE§;|§ET|?&)
C005B/C005D(87/2HL) o

J

Two Compartment Bottom Mount I
Electrochemical Cell

ok A|HO|| Z2HE thin film 2&of 248

THE : cell, ZUH Pt A=, Ag/AgCl E=
Ag/Ag+ 7|&4=, CE glass compartment 2|
ATHHZ2 CHE M EE 2 ceramic fritQ 2
22| = glass compartmentoi| 8|

A2 cell2| Of2H Z0f| ZO|A| =l 14 2hAlo]|
k2t magnetic = screwd MEt 7Hs

ME 37|

Y4
Y4

Bottom Mount Corrosion Cell
o Almo| 2A A 2 EIS 2Hof| Agt
THE: cell, ZYLY Pt ATHX=, Ag/AgCl
L= Ag/Agt 7|&H3, graphite rod 2
=% plate, film, mesh, wire, ribbon EH2|
ME AR 7ts
AlE 1Y gAlof k2t magneticd E=
screwd MEH 7H5
HE 37|
-ZAME37]:17 mmx 25 mm E _
—5&|i1AHEE_7:;25mmX25mm - Z|AMEFI[:17 mmx 25 mm
-%]EHADH;_I':_W-gmm -2 ME 37]:25mm x 25 mm
= ’ - Z|f ME A 4 mm

« HZ 3 : C007A/CO07C(L8%UE 2C S 5

&= C007B//COO7DE_C'>_7|Q_|]HB_) « HZHS CO38A/CO38C(+E2UE)

meTe C038B/C038D(R7I2018)

- AN J
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IHI
3

( Van der Pauw Bottom Mount N[ . )
Electrochemical Cell Bottom Mount Eectrochemical cell

« st SHolM 2 0|2 0|50l 2fst thin-film
HIAEo| HetE =Y

FHt A HO| Z2HE thin film 288 H-Cell
THE : cell vial, LY Pt ATHH=, Ag/AgCl

« PHE:cell, LS Pt ATHAZ, Ag/AgCl £ Ag/Agt 7|EHZ, ATHHZE glass
E=Ag/AgH 7|E4F 2| compartment 2|
o ATHE cell2| o2l Z0f| =0|A| =0 14 dh4lof « ATHZZ2 membraned 25l CHE Z=at
2 magneticd E= screwd ME 7Hs 2| El glass compartment0i| Hiz|
< ME 8 :2.5~15ml + A2 cellQ] OF2H Z0]| 0|A| E|H 1 240
« HEH3S :C023A/C023C(+=E2UL) w2t magneticﬁg = screwd MEH Tt
C023B/C023D(®7|E01&) + HE HS : CO39A/CO39C(F~EHE)
C039B/C039D (77|E01&)
- AN n J
Etch Cells
4 Small Etch Cell N\ Standard Etch Cell )
o CHAY AE|E 90|H 42| Nanocrystalline o CHEY ME|E 0| 42| Nanocrystalline
L3 AE|2 3 WY S QI8 LEH M7 |3)st L3 AE|23 Yy S I8 L M7 |5fst
uzE o2g
« THE : etch cell, spiral wire 24=(50SP17 « FHE : etch cell, spiral wire 2=(50SP17
0.6/191mm) 2| 0.6/191mm) 2|

Cell 24 : PTFE &= PEEK

ME 22F:4.8ml

Z|AME37]:20x 20 mm

Z|CH HE = 131 mm

HEC| 1Y HrAlof 2t AHA K= screw

Cell 212 : PTFE &= PEEK

ME 22 :2.2ml
Z|AMEF7]:12x12mm

Z|cH HE = 131 mm

HEQ| 1Y HrAlof| (2t AAA = screw

YAl0| AS YAl0| AS
« HE ™S C0T19A/CO19C(PTFE) « HZ H35 : C020A/C020C(PTFE)
\_ C019B/C019D (PEEK) AN C020B/C020D (PEEK) Y,
4 Large Etch Cell N\ Double-Tank Etch Cell h
o CHEY A2 Z 9Jolm 42| Nanocrystalline o 0O MHE LME MR|E o] e
CHE4 A2 23 Hd S 2ot LUk 27|5kst OH=CHO|A A8
oze « THE : 2xetch cell, 2xPt ATHHZ,
« H4E : etch cell, spiral wire 4= (50SP17 2xPseudo 7|&3=3, sapphire window 2|
0.6/191mm) 2| o W AtOJoj| 2|2 0|HE B2t
« Cell 1% : PTFE &= PEEK o MEO|GHE L= Y0 WE ZAR = U=
- =8 15ml TZ0|H 22 Al blind coverZ $t&&
o Z|AME3F7]:38x38mm S+ UAS
o Z|CH MZ 274 : 45 mm o ME 8Z: 2x10ml~2x15ml
o MZo| 1A drAl0f| 2} AFA] EE= screw o M 22 Y0|m 27]:25%x 25 mm
LA0| U o MEO| 1 A0 2t M = screw
« =4S CO18A/CO18C(PTFE) HFAIO| QIS
C018B/CO18D(PEEK) « HEHS :CO17A/CO17C(+EHE)
\_ VAN C017B/CO17D(®7|E01E) J

FlexCell Critical Pitting Temperature Cell Kit

~

o AlHD} cell = 20| A Ld5H= SMEA
(crevice corrosion)= A|57| 2[5 235t
test specimen critical pitting temperature #+& cell
- ME 37|
- 2|4 37| : 4cmxdcm, 4cm dia. (circular)
- 2|t 37| : 7.5 cm x any length or
11cmx11cm(rectangular),
11cm dia. (circular)
« Active area : 5.0cm’
+ Vessel 37|
fiber washer specimen O-ring - & 24 1,000ml, |cH 1,300ml
- inner diameter : 10cm(nominal)
o AH2 251 -25°C ~ 140°C
« A& $#H3S 1 992-00009

water inlet

v
e
[
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Flow Cell Kit I'IIIS

LC Flow Cell

+ Thin layer cell2 flow injection analysis (FIA) & A=, HFO| MIA 7L & HPLCO| HEE 2302 AL EL
+ Flow cell® =2 A2 PEEKZ 20| THASI Q7| 20H0j| CHSHLHSIeHA0| A M| 2 20LE J2HT| (HPLC) A3 Al CHet S72| 0|54 AR
ts

+ Flow pattern0| 2 A, 2P M= L gasketS &6t cell 74

Flow Pattern

« Radial flow cell
* microbore column systemoi| 24&} PP R
« Cross flow cell
D UEEM 220 AE fraction collectorLt UV, fluorescence,
MSet 22 2t Z %7|2} HZAS0] AL2&H7HEHH reference
port7t°"— cross—flow cell(MF-1092) & AE{5t0{0f &t = Cross = Radial

BASiAl M E

Flow Cell Kit Ordering Guide

. . . O O O O
« Cell kit 74 = A 2= (auxiliary electrode) + cell kit outlet
e oo | | =8>
- flow patternoj| 2 414 locking | O O (@] (@]
- base, arms, exit tube 3t collar ; e e ol
T ual, paralle

« Cell kit =
- glassy carbon 2% =, gasket, 7|&3=, retaining hardware,
polishing kit =gt

& cross flow cross flow
reference O O O O
electrode

O-ring auxiliary
= electrode o o O O
block (standard) quard square quard square
cross flow radial flow
OE @]
working ® ®
electrode quard arc
block cross flow
quick release
mechanism
Flow Cell
Cross Flow Radial Flow
Auxiliary Electrodes Auxiliary Electrodes
« MF-1093 « MF-1092 « MF-1091
cross-rlow with downstream cross—flow with reference port radial flow
reference

91
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Cross-Flow Cell Kit
Part No. : MW-5052
THE
+ MF-1000 glassy carbon dual working electrode,
3mm
+ MF-1046 gaskets,
0.002 inch(51um), standard
MF-2060 PK-4 electrode polishing kit
MW-2030 RE-6 Ag/AgCl reference electrode(3ea
MR-3608 threaded reference electrode retainer
MR-3609 clamp screw
MR-3741 dowel plate
MR-3742 clamp cross bar
MR-5275 Reference electrode storage vial
with cap

Radial-Flow Cell Kit
Part No. : MW-5051
THEE
+ MF-1095 single glassy carbon working,
radial or cross flow, 3mm
MF-1068 gaskets, 0.0005 inch(13pm)
MF-2060 PK-4 electrode polishing kit
MW-2030 RE-6 Ag/AgCl reference electrode
(3ea)
MR-3608 threaded reference electrode retainer
MR-3609 clamp screw
MR-3741 dowel plate
MR-3742 clamp cross bar
MR-5275 Reference electrode storage vial
with cap

Replacement Gaskets

« MF-1044 0.0005", 3/pk
« MF-1046 0.002", 4/pk
« MF-1047 0.005", 4/pk
- MF-1048 0.015", 1/pk

O o

-

o o

MF-1068 0.0005", 4/pk
MF-1069 0.002", 4/pk

Q)

Replacement Working Electrode Blocks

single 3mm working electrode
« MF-1032 Ag electrode
« MF-1030 Au electrode
+ MF-1031 Ptelectrode

single 6mm working electrode
* MF-1015 GC electrode

dual 3mm working electrode

MF-1000 GC electrode

MF-1002 Au electrode

MF-1008 Ag electrode

MF-1012 Ptelectrode

MF-1004 carbon paste electrode (CF-10102£)
MW-2010 dual electrode jumper

single 3mm working electrode
« MF-1095 GC electrode
« MF-1032 Ag electrode
« MF-1030 Au electrode
« MF-1031 Ptelectrode

ALSAHIE

Block A2 : Li2tatd 2| PEEK

HZ 74 : cell(cross = radial flow 4]0j| 2} AMEH), 2AA XS, gasket, 7|2 F2 22} HEHGHO] flow cell T4
MENSH= gasket2| (0]l 2t 8H0| HEA| El= cell L] £O|7h 2 &,

512 {4 (flow rate) : cross flow cell = TmL/min ~ 100uL/min, radial flow cell = Z|tH 10uL/min

Cross Flow Cell

RE-3VT reference electrode

& -— counter electrode

/ gasket

working electrode

Radial Flow Cell
-— counter electrode
/ gasket
working electrode
RE-3VT reference electrode -— s

\
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Cross Flow Cell Radial Flow Cell

Flow Cell Kit

Cross Flow Cell Structure

Radial Flow Cell Structure

Option

+ +

cross flow cell working electrode gasket

+

reference electrode

Option

= e o

radial flow cell working electrode gasket

reference electrode

Product Part No. Product Part No.
cross flow cell 012798 radial flow cell 012799
Working Electrode Part No. Working Electrode Part No.
glassy carbon electrode 001000 glassy carbon electrode 6mm dia. (single type)| 001016
gold electrode 001002 copper electrode size: 25x25mm 010941
p'IlatlnuIm elecdtrode 2 x 3mm dia. 001012 glassy carbon electrode 012124
silver electrode (dual type), 001008 platinum electrode dia.3mm(single type) | 009908
cz.jrbon paste electrode* size: 25x25mm | 001 83‘9‘ gold electrode size: 25x25mm 011155
nllckel eIec;rode el J oot PFCE carbon electrode 000999
glassy carbon/go ’ electrode 001006 carbon paste electrodex 010251
glassy carbon/platinum electrode 012583
dummy block for flow cell 012817
dummy block for flow cell 012817
= m 7 B Reference Electrode Part No.
art No.
eference Electroce RE-3VT Ag/AgCl reference electrode 013488
RE-3VT Ag/AgCl reference electrode 013488 RE-7VT Ag/AgCl non aqueous reference electrode | 013489
RE-7VT Ag/AgCl non aqueous reference electrode | 013489 (Ag/Ag+)
(Ag/Ag+)
Gasket Part No.
Gasket Part No. TG-2MR Teflon gasket 12um, 4 001146
- - pm, 4pcs
TG-2M Teflon gasket 12um, 4pcs | 001046 TG-5MR Teflon gasket 25um, 4pcs 001147
TG-5M Teflon gasket 25um, 4pcs 001047
’ TG-6MR Teflon gasket 50pm, 4pcs 001148
TG-6M Teflon gasket 50pm, 4pcs 001048
TG-8MR Teflon gasket 100um, 4pcs 012802
TG-8M Teflon gasket 100um, 4pcs 012801 L ’
TG-11M silicon gasket 500 ’ 4 001092 TG-11MR silicon gasket 500pm, 4pcs 001192
pm, 4pcs B o
TG-12M silicon gasket 1000um, dpcs | 001003 TG-12MR silicon gasket 1000pm, 4pcs 001193

*: carbon paste B0l (Part No.: 001010)

BVTALHIE

Flow Cells

« AC1, AC2,CC1, CC2, CC3 Al2|Z MIME
2 ! polymetylmetacrylate (PMMA)

37| :42mm x 24mm x 16mm

Cable Z2&t

HE M3 FC2.TL*

« AC1, CC1 AJ2IZ MAE
22! : polymetylmetacrylate (PMMA)
Working =30lA{2| 2t8-2 A=5t7| 2lsh
Z= of2{ol| LED CHO|2E 2|%|

37| :42mm x 24mm x 16mm

cable =&t

HEHS FC3.TL.*

« AC1, AC2,CC1,CC2, CC3 Al2|R MIME

« 242 : PEEK

« 20E 2T tubingat SEHS QI8
Teflon ending 22|

o 37| :42mm x 24mm x 16mm

« Cable =&t

« HIZEHS (FCA.TL.*
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Sphere EnergyAt A=

Flow system & 7| gtst A

(Redox-flow HHE{Z], Z47|:25H, CO2 reduction A| A& S)

2 metallic substrates
PTFE &2 2|2t gasket
A2 MEZF(1.2ml)

Z|CH 150ml/min 252! &

ARB2L 2131301 Catel
Zero-gap A3}t S&t

FLC in a zero-gap configuration

FLC Standard

HH 25 7|2HE flow cell

wH 7ksSt 3% 2] 71H(Cu 99.99%)
HZ, 712 2ol 2 S2S S £= W
LRIt

HE ALO|Z:

ARZFS - 25x25mm £ Tmm

213 - 214 25mm, FH 1mm

T4E : holder, standard cell body, porous top, trans top,

Ciefeh WHE 2ol WElet S8t 7ks (21E 15mm~30mm)
Holder= 58 3! 7tA HiE2S Sa5H7| /5104

o A
48 430z 93

FLC-Gas

« L3 7|28 flow cell

+ Gas diffusion layer (GDL) electrode &

 OHYSt Yo 23S 2EE £+ U0 (eq.
catalyst materials deposited by drop
cast) =2 Sdlf gas7t FU=l= SAl0]
U B2HS WEAME £+ US

standard
holder cell body
fgtrsa metallic
P substrates

42 HSE 4 UBLICH HALZ 203 ZUAIR.

3

FLC-Light

- 7|38t 7|28 flow cell

¢ 25x25mm % 1.1mm S£A 2/ ITO & FTO
7|8t S8 0] 7|22 ME EHof| 1Y E

o ME2 6mm X2|7HE Sofl 215 2-ojl 2faH

o
lE)

Metallic vs. Metallic
substrate

Gas vs. Metallic
substrate

Gas vs. Gas
substrate

Light vs. Metallic
substrate

Light vs. Light
substrate

Light vs. Gas
substrate
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QCM & EQCM Flow Cell Kits

ALSAL HZ

+ 43 (quartz) ©| BIZ T4 (resonant frequency) = B0| 23 EH0| B2 f 501, 0[2{3t +30| S53H A4S 018310] J0|Z2| sample 24

EQCM S A A” T

reference electrode

EQCM analyzer

0lo

'g' counter electrode
m chemical reaction monitor

m biomedical sensor
= metal deposition monitor

m environmental monitoring

application
g J
EQCM cell quartz crystal computer
QCMT Flow Cell Kit EQCMT Flow Cell Kit
« Cell MEHo]| 2t QCM EE= EQCM 2EO|M AR 7Hs + Blocke| 2|2|& I flow E+=
+ 7|23, quartz crystal Eoj static ZEO|M AR 7Hs
« HEHMS:013486 + cell & : polymenthyl pentene
« 7|23, quartz crystal Eof
« HIEHS 013487
reference counter out in
electrode electrode
quartz
crystal
EQCM Mode QCM Flow Mode
= QCM Flow Mode | g
= EQCM Flow Mode
+ A& : Polymenthyl pentene Q
o BHO|MO| oI/ H-Eat 22 + A& : Polymenthyl pentene
2213 52018 - 71531 30|

Quartz Crystal

Product Name Frequency Thickness Q'ty/pk Part No. T ¥
Quartz crystal Au 7.995 MHz 0.16 mm 5 013610 13.7mm 5.1mm
Quartz crystal Pt 7.995 MHz 0.16 mm 3 013447 T
Blank crystal* 7.995 MHz 0.16 mm 5 012772 l
*) with holder

Reference Electrode for 013486
Product Name Electrode Part Part No.

RE-1B Reference electrode Ag/AgCl/NaCl(3M) 012167 Quartz Crystal
RE-7 Non aqueous reference electrode Ag/Ag+/ACN/TBAP 012171

Reference Electrode for 013487

Product Name Electrode Part Body Material Part No.
RE-3VT Reference electrode screw type Ag/AgCl/NaCl(3M) | polymethyl pentene 013488
RE-7VT Non aqueous reference electrode | Ag/Ag+/ACN/TBAP | polymethly pentene 013489 013488
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QCM/EQCM Flow Cell Kit S20rins

Redox.meAt A=

7| atst #tS 3t Quartz Crystal Microbalance sensing SA| £ 7HsSH A
QCM200 (5MHz QCM) 1t 58t 7+s

THE : flow cell, Pt wire &L=, Ag/AgCl EE= Ag/Ag+ 7|22= 2| m Quartz Crystal Microbalance
ME 82F:2.5~15ml (SRS QCM200) Electrochemical Cell

QCM sensor: QCM25 Crystal Oscillator
ME 37| 2|4 23x23mm~ Z|tf 25mmx25mm
HE M= 1 CO24A(+EUE), C024B(R7IEME)

7|8tet In-situ &S 2I8t Raman EQMC Flow Cell )
TSI L flexibledt £ 7|2 (2HH=) 2/0fl S2HE thin film2 cell| OF2HZ 0| 212
MEO| 1 HhA0f| 2} AHA IE= screw YAI0] US.

gas tightst =

TEE  flow cell, Pt wire 4=, Ag/AgCl EE= Ag/Ag+ 7|E2H= 2

ZH& : PEEK

ME 8 :4.5ml

Optical path length : 3mm (quartz window £&})

ME F7] 2|4 23x23mm~ Z[CH 25mmx25mm

HEHS 1 C021A/CO21C(=8U8), C021B/C021D (/78I &) )

m Raman EQCM
Flow Cell

(f e e e e e )

* Magnetic Mount ¥

GamryAL A1 E
-

+ eQCM 10ME 2k 2E3 eQCM cell
€ Soesce Product Part No.

2& 2HY eQCM cell kit 990-00400
2k 24y eQCM cell kit 990-00402
- flow module option
Ag/AgCl 7|22 013488
5MHz Au quartz crystal 971-00051
5MHz C quartz crystal 971-00052
5MHz Fe quartz crystal 971-00053

m Temperature Controlled QCM Cell Kit ¥ Temperature Controlled QCM Cell Kit 5MHz Pt-coated quartz crystal 971-00060

Flow Module Option , 7|&= Eojf

10MHz Au-coated quartz crystal 971-00006

- J

CHIAt HIE

+ CHI400C series& eQCM cell
* Au, Pt crystal 0}

- Au crystal (CHI125A)

- Pt crystal (CHI125A-Pt)
o 7|24= E0j (CHI128)
« HEHS CHI27

v
T
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Spectroelectrochemical Cell

« 2YU7|5t8} (Spectroelectrochemistry, SEC)2 15t 2= Af0|] 217|515 BES DL S S0 'E2| AFRE| 1 o0, S =0t 7H/&7t9ute
A|AEIO| potentialZte| 2= 7| 29| voltammogramE Lt 217|318t £ O 2 MBS HE0| 012 -85t AFBET U3,
o A|AE A : cell kit (thin layer flow cell EE= et quartz cell), 29, spectrometer, 43 S0 2 A,

SEC-C Spectroelectrochemical Cell Optical path length A Ct
- 0.5mm HiH2 25H £ 0f2f2 /A 22
« AAUITO 2= gauze HERQ| platinum E= gold 20| ALRE. 1.0mm qetot 72| 22 =& Wal =

20| Z|Lh= A2 1 0.5mm E= Tmm

ZETtZOIA|H M7 |2l AlZHE Y £ US.

HHH 427} 7] celle] AR B2 A2 cello| 5=0| HIE ALESI0{ =
2t ZHplZ oS A9l

ET 2 =2 2T Ao

+ 6.0mm OD2Q| 7|2 ZZ Al

So=— (Ll
m A=/ 8 BHO|| M| 5t 0| FA
= 243 BRO| B 24
" MME EE Z7H S0 AHE
B Olaiole @ sk, 84 A4, life time Gauze 24u=

J SEC-C Spectroelectrochemcial Cell 2AZ:Au [ LEZ:Pt

1mm path length 0.5mm path length
« Optical path length 1.0mm?¢! HE2 7|22l 27|55t A3 « Optical path length 1.0mm?! A& 2L} 47|25l 2HH5} A|ZH0]
ARBElE= HIEY. ZO QFYAOl A AIE A2 £ US.
+ O|2HO2 Zolo| S5 HIOR S0 MBI 0.5mm cellS AFBHS |+ 40| 23t 37| 80H AFOILHYAS0| EOHYE 220 M30) 33t
mioh 22 A AIE U2 5 US. HEZ.
SEC-CT Spectroelectrochemical cell Kit (Pt) 013716 SEC-CO5T Spectroelectrochemical cell Kit(Pt) 013700
SEC-CT Spectroelectrochemical cell Kit (Au) 013717 SEC-CO5T Spectroelectrochemical cell Kit(Au) | 013701
Contents Part No. Contents Part No.
SEC-C Pt Gauze working electrode 011498 Pt gauze working electrode (for 012813) 012606
SEC-C Au Gauze working electrode 012017 Au gauze working electrode (for 012814) 012607
SEC-C/CO05 Pt counter electrode 013703 SEC-C/CO05 Pt counter electrode 013703
SEC-CT Thin Layer Quartz Glass cell 013718 SEC-COS5T Thin Layer Quartz Glass cell 013702
SEC-C Teflon Cap 011501 SEC-C Teflon Cap 011501
Purging tube 10 cm Purging tube 10 cm
Optional ltems Part No. Optional ltems Part No.
RE-1B Reference electrode (Ag/AgCl) 012167 RE-1B Reference electrode (Ag/AgCl) 012167
RE-7 Non Aqueous reference electrode 012171 RE-7 Non Aqueous reference electrode 012171
(Ag/Ag+) (Ag/Ag+)
Gauze working electrode Gauze working electrode

lead wire= PTFE lead wire= PTFE

. @+agyom / g42 502
MO AS. MO AS.

6.5 Optical transmission

6.5 Optical transmission I
position

position
1.0 12 0.5 1

Ctol: ctol-
CHl:mm 12.5 CHR:mm

12.5
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SEC-3F Spectroelectrochemical Flow Cell

« thin-layer cell type + YHFAQI spectrometert AL 7H53HH optical fiber (27H) 2t
« +ME : SEC-3F flow cell block A(1pc), SEC-3F flow cell block B (1pc) collimating lens (27) 2= 2Q )
SEC-2F/3F S500 Silicone Gasket, (2pcs), Stainless tube (&, spectrometer:= SMA connector2t S8H£|0{0F &)

0D 1/16"(50 mm) (1pc), Needle adaptor(1pc), Fitting PEEK ~ * A& 8= : 013684
(2pcs), Silicon tube (30 mm) (1pc), Teflon tube (1m) (1pc)
« E7|7} CHE gasketS AFRSHCHH optical path lengthdl| HEIE & 4= 2.
Counter electrode Collimating Lens
Inlet

Spectroelectrochemical £ & g UPEQ AlAE RAG=
Outlet
Sillicone gasket 500 pm
Working electrode
Reference electrode
« collimating lens, optical fiber, working electrode
& reference electrode =423}
Grid Electrode ITO Electrode
| grid electrode quartz glass substrate ITO membrane quartz glass substrate
outlet outlet
quartz gIaS\ AN quartz glass AN
window window
optical fiber optical fiber
CCD sensor CCD sensor

spectroelectrochemical spectroelectrocheréal
flow cell flow cell
inlet gasket inlet gasket

Working Electrode - Grid 1=
SEC-2F/3F Pt grid electrode for flow cell 8x27x1Tmmt 012655
SEC-2F/3F Au grid electrode for flow cell 8x27x1Tmmt 012656
SEC-2F/3F Carbon grid electrode for flow cell 8x27xTmmt 012657
Working Electrode - ITO &8 ¢= Grid Electrode for Flow Cell
" ITO11 electrode 8x27x1.1 mm (10 pcs) 8x27x1.Tmmt 013432
:% Reference Electrode
w RE-3VT Reference electrode screw type (Ag/AgCl) dia. 10 mm, L: 52 mm | 013488
g RE-7VT Non Aqueous reference electrode screw type dia. 10 mm, L: 52 mm | 013489 27mm
x Gasket &
8 SEC-2F/3F S500 Silicone Gasket, 4 pcs 500pmt 012661
SEC-2F/3F T500 Teflon Gasket, 4 pcs 500pmt 012664 _I 150
SEC-2F/3F T250 Teflon Gasket, 4 pcs 250umt 012665 % 100
SEC-2F/3F T100 Teflon Gasket, 4 pcs 100pmt 012666 k?lgl crel: um
Fiber and Lens S °
SEC-2F/3F 400 pm Optical Fiber 25cm 012667
SEC-2F/3F 400 um Optical Fiber 2m 012685
UV/VIS Collimating Lens, 200-2000 nm 013668
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/Spectro-electrochemical flow cell

« OEA8 247|318t flow cell 2 Y8 UV-VIS E+= IR Spectrometer®t AME 7+s

o 8 ME = thin film ME0| Q17Hel potentialQ| HH510]| Ofs FEEl AHER HEHE

[K=3

) potential Hatel ME0| ELE/FUE0| a2 27 B 2) HA|ZtO = MEO| &sHY

HEIE 2ae £ AS. 3) W73t EEZ0)| ol M= E0l= S7HUEEC HE,

B0l Y EH ZME QIStin-situ AHEY YH 815

HME2 magnetic = screwE 0|8510{ 22} (ME)

A& : PEEK

6mm 21 A3 M8 It

APHST LEHA 11 cm2

optical path length (Z5H& £74) : 12 mm

flow chamber 21 : 1.75 ml

Z|2& substrate 7] : 17 mm x 25 mm

24 substrate 37| : 25 mm x 25 mm

Z|ti substrate 7 : 4 mm

« +4E : spectro-electrochemical flow cell, Pt wire &TH3=, Ag/AgCl E= Ag/Ag+
712H= 2|

EHS : C013A/CO13C(=8%8E), C013B/CO13D(R7IEIHE) )

ol

3

(=]
A
=
B

ojo n@
ofo mjo

L

\.Zﬂ
(. I

Optical fiber spectro-electrochemical flow cel
« CHE28 227|815t flow cell 2 optical fiberet HZ510{ Lt UV-VIS, NIR &&=
IR Spectrometer®t AF& 7+s
« B A= e thin film AZ0]| Q17+l potential2| HSH0]| Ofs REE AHMEH HEE A

Magnetic Mount &

0jo 4> 0
00 30 4
tio

: 1) potential H3t2t ME0| SLE/F1E0| o2t 2 H 2) HA|Zte = MEo| AsHA
HSHE 2 £ QUS. 3) A7|aket HE30]| olsh M4 xl= Z0l= St MH = ZE
Sl Y EY ZME QStin-situ AHEH HH 3|5

MZ-2 magnetic = screws 0| 2510f 2+ (MEH)

Gas tightst 2

M2 : PEEK

collimating lens A} : 214 : 5 mm dia., 22 72| : 10 mm, T+& 82| : 200 ~ 2000 nm

6mm 2|1E A3 A8 7ts

ZE7 HA 11 cm2

optical path length (s %) : 12 mm

flow chamber £ : 1.75 ml

Z|A substrate 37| : 17 mm x 25 mm

%A substrate 27| : 25 mm x 25 mm

Z|tH substrate &4 : 4 mm

+ 74E : optical fiber spectro-electrochemical Flow cell, Pt wire &TH=, Ag/AgCl EE=
Ag/Ag+ 71EH= 9| Magnetic Mount &
|+ AIEHE : C014A/CO14C(+-8%8), CO14B/C014D(R7180H8) )

~

Gas Diffusion Electrode X-Ray diffraction electrochemical cell

+ X-ray S| E2M7|5 0|85t 7tA B4t 2= (gas diffusion electrode, GDE) A& & flow cell
cell2 GDEE Afo|0f| &1 liquid flow chamber&t gas chamberZ 78

liquid flow chamber= AZA| 0| 8510 M5 US FASHAHL} 2|22 A& 87|t 0|2t HAE
HESEI (peristaltic pump) & 0|85t AL 02 &2 |Z 5= US.

(HER], 4 87| L s H Hil)

+ gas chambere 7tA 0|84 A5 0 2 £ BU7LE EHS0| ofs MM El 7HAE 2|29 &
HEO| BAY|7|2 B £ QUEE CIARIEUS. c

« 38:1) 25-37|44, 2 d7|ZsH7|, LIl e M2 S0l AH8&l= GDE ¢+ §
2) in-situ X-ray 313 &% 3) 24-37|M2[0|A GDE2| OFFAH{H ]

(Janus arrangement, St 22 7tA CHE 522 50| &) S 2t MG A} 8 iy 9

+ MEZ2 magnetic & screw 0| 83101 2 (MEH) <
+ Gastightsh = =
« 32 : PEEK S

6mm 23 AUF A8 7hs

2AUT =EHA 11 cm2

Hsh& FH 112 mm

liquid flow chamber £1] : 1.75 ml

Z|A GDEZ7|:17 mmx 25 mm

Z4 GDE 37| :25mmx 25 mm

Z|CH GDE &4 : 4 mm

« 74E : GDE XRD cell, Pt wire &THZ=, Ag/AgCl &= Ag/Ag+ 7|1E2U= 9
« HZH5 : CO15A/CO15C(+8AU8), CO15B/C015D (R7|L018)

-

Magnetic Mount &
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[Spectro-electrochemical flow cell setup with reduced optical path

o S8 2427|518 flow cell2 Y8FUV-VIS L& IR Spectrometer?t ALE 7+s
optical path7t ZOIA| £ & HA|=[AS.

+ 8 MZ = thin film 4S50 217} potentialol Hs10f ol SEE AHEY YE A2 4
ol
MO
+ 88:1) potential H3{9} 40| SLS/STSO| A 2 A7 2) MAIZHOR MBo| IatH
HBIE TS 4 QIS 3) 27|38 HHS0 of3) WAl B0l B2t 4AB0 U,

SR EY BAME QSHin-situ AHER JH &=
AE2 magnetic EEE screwS 02310 22H(MEH)

&5t quartz glass

6mm A8 A3 M IHs

AUUT LE2HA 1 1 cm?2

optical path length (Zai& FH) : 4 mm

flow chamber £1] : 0.7 ml

2|4 substrate 27| : 17 mm x 25 mm

22 substrate 37| : 25 mm x 25 mm

2|t substrate &4 : 4 mm

« JME : spectro-electrochemical flow cell, Pt wire 4T3, pseudo 7|2Z= 2|
« HZH35 1 C016A/COT6C(+2AUL), CO16B/C016D(R7|20H2)

-

j Magnetic Mount &

Spectro-electrochemical flow cell, 10 x 10 mm2

o [H2A8 227|318t flow cell2 LEHUV-VIS E= IR Spectrometer®t AFR 7Hs
« 2% MZ L thin film MZ0]| 217HE potential2| B1510]] Q5] REE AHEH HHE AS

ojon

oH

o

£ : 1) potential tH3tet MEQ| SZ-E/F1H20| & A ¢ 2) AA[ZIS 2 MEQ| Z5HA
HSHE a4 U3, 3) 7|5t HHE0] s Makl= S0l= S EMEC HE

BRI EN BME QSHin-situ AHER ¥H EE

=2 magnetic £ screwS 02310 2h2H(MEH)

A2 : PEEK

6mm 24 AF M IHs

ZE|7§ H4 1 0.5cm2

optical path length (Z5H& FH)) : 12 mm

flow chamber 2] : 1.75 ml

substrate 27| : 10 mmx 10 mm

Z|CH substrate £ : 4 mm

+ +4E : spectro-electrochemical flow cell, Pt wire &tH#=, Ag/AgCl = Ag/Ag+

712832

_* HIEHS 1 C025A/C025C(+8%48), C0258/C025D (7718018) ) Magnetic Mount &

00 4> 0]

Back-microscopy electrochemical flow cell
4el3in| Qo] ZetE 27 |stet M2 Ch= 2 37|5tet 7150] 2t

o

o LF3H 3 SHRl Hhg SOt HHato| ASHAH ER) HSLE HESH= O A
« gastighttdt 12

A2 : PEEK, glass

T4E : GDE XRD cell, Pt wire &THZ=, Ag/AgCl &= Ag/Ag+ 7I1EH= 2
6mm A U A& 7ts

ZE|7H BH 11 cm2

M52 2ol : 1.75 ml

bu
B>
0=
[t
i
N
®
3
3
x
w
3
3

« FHMEIFI[:115mmx 15 mm
« JME: chamber, metal wire ATHZZ, Ag/AgCl = Ag/Ag+ 7|2 A= 2|

S - HEWS : CO34A(+3%L), C034B(87I8048)
< \ J
7]
) : I
%) Spectro-electrosynthesis flow H-cell
X « 7| gt Htg S Sl S E SFEFE 0| HA[Z 2| AR 7S
o « UV-VIS EE= NIR, IR(CaF2 windows), Ultrafast Laser Spectroscopy (CaF2 windows) 2t
= A&7t

+ ZtZt electrolyte-inlet, electrolyte-outlet & Zr& £7112] chamber2 14

+ liquid tightst 72

* Rhodium-plated AT H=, W3 L F& wire M35 Z&SH LIS {3t 52t

o Z2§& : PEEK

6mm 2|1E A3 A8 7t5

2122 flow chmaber £ : 1.5 ml

AHZZ chamber 821 : 3 ml

TME : WE flow chamber, CE chamber, Ag/AgCl EE= Ag/Ag+ 7| &= 2|
HEHS : CO37A (=AU ), CO37B(R7I80H)
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UV-VIS Spectroelectrochem Cell Kit

= 27| 2tk cell kit

UV-Vis 22712t 2P AL

« T8E : cuvette Lid, pt mesh, standard quartz cuvette
+ Ag/AgCl 7|&H= Hoj (932-00018)

o AIE HS:990-00320

uvc
o H{E{2| 24 S Rioto] Mol At M= BHOM 2ojLt= BHEE Al « Gastightst 2
St=& HAEAE o CIYSH {3 22
+ F4E 1 UVCcell top, UVC holder, set of electrode - Stainless Steel mesh
(SS,AU,Ag,Pt,GC) - Gold wire (99.999%)
¢ 2EE3HZ Y - Platinum wire (99.9%)
« IEH B Hellma@© quartz cuvette (10mm) 2t &4 HSE|0f - Silver wire (99.9%)
AlE0]| Bl == UV-Vis spectrometer®t &8t - Glassy carbon rod
- Hellma®© quartz cuvette At « HEO| F0|22 HRE oFA| 48, 2mm electrical connections2 2
UV-light - 10 mm pathlength .E potentiostate}l S8t

Chamber volume : 3500 uL
Spectral range : 200 to 2500 nm

(%]
T
c
1]
+
1]
(]
(%]
=
X
o
()

UVC cell top UVC holder Electrodes Hellma UV cuvette
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\ pt wire

Photoelectrochemical Cell gas inlet
B (k) ZA Sl0IM2| H3 RO S4Bt MG counter electrode gas outlet
282 E=7|2MIE2 0|88 3/US AR 7ks N l — working electrode
contact

ME HE) Y SALE R0 2 cell 35
Cell #4E S8 7t 1 B&4E 27t TOHE Salf
PCELL12 PCELL2 == PCELL3Z ¥10|E 7ts
UHH cell 12
Liiatatd0] Foft PEEK Z4& At
U3 (AT ) 28 ort for

j « 'r)eference electrode

(...

optical window —>

PCELL1 - Standard Model

7|2d PCELL1

=
optical window7} cell2| 4HE0| | 2742] optical window?} OFst | PCELL12| Y HEf= 25 PCELL29| & SHEH =2 ol
QU|, EAIL G A2 A= YEl 2 Y AAM=2 U LHoj| 2I2|5HAIH ETE U LHo|| fIZITHAIH BELE
0|85 &M 0|&83t0] 2AUM=S nHAZ 0|83t0] 2IHHIE L HAIZ
F A= A2 FA=AZ

—

AlHE 24
HZ AHS
P cell body : PEEK AE 37 PCELL1&28& PCELL3&4E
:'éﬁ—.*%*iquartz glass 7t2 :)25mm 7k2 : (18mm
7|Et: SUS 304, Viton O-ring M2 :25~62mm MZ :{(22mm
kel 18mm A3 I Sefo] pt A (=3t
A 37| 74.3 x40 x 110mm (WxDxH) (PCELL1) EY= 6mm OD2| A=
offet H (H
A L& i) 6ml (PCELL1) Mot what el (Hoj)

Photoelectrochemical single-sided cell

« 2- EE3-UF HYEE FAUYIeE! cell

o THSHALL flexibledt £9F 7|2H (B8, |/2]) loll S&HE thin film photo-anode
(nanocrystalline & = HEd Z2|H) 9| 45H7t

MZ-2 magnetic L& screwE 0| 85101 212H(MEH)

Gas tightst 2

T&E : photo ehem cell, Pt wire #TH4=, Ag/AgCl EE= Ag/Ag+ 7|24 = 2
MZ 82 10~15ml

%3 substrate 37| : 25mmx25mm

Z|cH substrate &7 : 3mm Magnetic Mount & Screw Mount &
HEHS : CO08A/CO08C(£~82E), C008B/CO08D (7|80HE) j
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~

KM ultiport photoelectrochemical single-sided cell

¢ 2- E=3-UF AR YAUT[EE cell

CHCHSEALL flexibledt £ 7|2 (& 8+472) 20l S2HE thin film photo-anode
(nanocrystalline M2 E= MEM E2|H) 9| §5E7t

7|23 3 MTHAZ2 HThof| 2115t cell lidE Sall &2t 7HsdHH ZH0i| 2I2|8t idE Saf 2Ich
47H9| 27+ M (0f]: pH M=, 2, MEE U= §) S A £+ US.

ZH0f| IZ/8 tubingS S5l ME2| 2Z| 3! 714 /8MO| 20| 7+s

AE-2 magnetic L& screwE 023101 22H(MEH)

Gas tightst 2

THE : flow cell, Pt wire 4tH3=, Ag/AgCl £= Ag/Ag+ 7|23 2|

HE 8 :10~15ml

24 substrate 37| : 25mmx25mm

HEHS : CO09A/CO09C(+~848), C009B/CO09D (7|E0HE)

Photoelectrochemical double-sided cell

o 2- E=3-UF AYEE FAUTIEE cell

o HICISH Lt flexiblest &9 7|2 (&84 R2|) 210 S2HE thin film photo-anode
(nanocrystalline & =M d E2|H) 9| 57t

Thin-film photo-anodes 2t cathodes & SA[0| £

NTHHZE cello] 2120l 1213t IS SaH Z2=|7LE thin film HEHZ Z30| Z27ts
AE-2 magnetic = screws 0| 251H0] 424 (MEH)

Gas tightst 22

TME : photo ehem cell, Pt wire A=, Ag/AgCl EE= Ag/Ag+ 7|22 9|

MEZ 82 10~15ml

ZA substrate 27| : 25mmx25mm

HZHS 1 CO10A/CO10C(+=8UE), C010B/COT0D(R7I2IHE)

/Photoelectrochemical H-cell

o 2- B 3-35 HEE FUT|3E cell

o HICISH Lt flexiblest &9 7|2 (&84 R2]) 210 S2HE thin film photo-anode
(nanocrystalline & E£&= MM E2|H) 2| 4=H7t

Thin-film photo-anodes 2t cathodes & SA|0| £

HHHZE cell2| 20 2R3 idE Sl Z2EE|HLE ZRAML BICHE O]l film

YL 2 A2Tts

AE-2 magnetic = screws 0| 251H0] 2424 (MEH)

Gas tightst 2

TFHE : 2xphoto ehem H-cell, Pt wire &L=, 2xAg/AgCl E£= 2xAg/Ag+ 7 |&24= 2|
ME 22F: 2x10 mL~ 2x15mL

2 substrate 37| : 25mmx25mm

Z|CH substrate &7 : 3mm

« HEHS 1 COT1A/CO1C(~8UE), COT1B/CO11D(R7IEMHE)

- J

Photo-electrochemical cell, 15mm x 15mm

« SIC 7| (15x15mm?2) 22| T3 122 22 2 Y8 LA7(3ke cell kit
TH2 JaiT 7|¥to| 2D 24t thin film photo-anode?| 45H7t
ATHF 7| FUZ2 FRALT ] ATl 22t

ATHZHZ2 24 wire, gauze, follHE E= HIZ S 24Z A2t IHs
ME-2 magnetic = screws 0| 8510] A2} (MEH)

Gas tightst 2

T&E 1 15 ml chamber, Pt wire Ati4=, Ag/AgCl EE= Ag/Ag+ 7|23 2|
ME 22 :10~15ml

% substrate 37| : 15mmx15mm

2|t substrate £74 : 0.5mm

\’ HIZEHS : C028A/C028C(+=8%&), C028B/C028D (7| &0HE) ),

Screw Mount &

Magnetic Mount &

Magnetic Mount &

Magnetic Mount &

Screw Mount &

Screw Mount &

Screw Mount &
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Photoelectrochemical Cell Kit
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o
(6]

/Photo-electrochemical cell, 7Zmm x 7mm

« SIC 7|2 (7x7mm?2) 212| T3 JeiH 22 2H 8 7|55t cell kit
CHE J2fT 7|8ke| 2D 223} thin film photo-anode?| A5E7t
AT 7| FHF2 FRALTE ] o) 224

A2 24 wire, gauze, foil HE| IE= HIZ4 A2 2271
AE-2 magnetic = screws 0| 251H0] 2424 (MEH)

Gas tightst #2

TME 15 ml chamber, Pt wire A=, Ag/AgCl EE= Ag/Ag+ 7|22 2|
ME g2F:10~15ml

% substrate 37| : 15mmx15mm

Z|t substrate 574 : 0.5mm

\_* AEHS 1 C029A/C029C(+8%8), C029B/C029D(R7|81H8E)

AN

fPhoto-eIectrochemicaI flow H-cell

- 27|55t flow H-Cell kit

+ Thin-film photo-anode® photo-cathodeE SAI0 24

+ Z} 2t Electrolyte-inlet,electrolyte-outlet® Z& £712| chamber 4|0 O,
0|23t (Nafion membrane) 0 2[5 £2|

THEFSHALL flexibledt £ 71 (844 R2]) /0]l 2t thin film photo-anode/photo-
cathode(nanocrystalline & == =M Z2|H) 2| 45H7t

HSHEILE M50 & CellZt Cellofl HAE SN2 215 HAET[2H0| 2o &2t

Liquid tightst 2

TFME : 2xflow chamber, 2xlid, 2xSample holder, 2xPseudo 7|&4= 2|

Flow chamber &% : 2x1.5 mL

3 substrate 27| : 25mmx25mm

HEHS : COT12A(+=8UE), CO12B(R7IEME) J

KPTFE photo-electrochemical flow H-cell )

+ Thin-film photo-anode®} photo-cathodeE SAl0] &3

+ 2k Zk Electrolyte-inlet,electrolyte-outletE Z& £712| chamber =0 OH,
0|23t (Nafion membrane) 0] 2J5l £2|

o HHESEALL flexibledt £ 7|THE8d/2]) 20 S&HE thin film photo-anode/photo-
cathode(nanocrystalline 2 = =N E2|H) 9| 45H7t

o HSHIE AMESI0 F Celltt Cellof] HAE FIH2| 2|5 HAET[2H| 25 &2t

+ Liquid tightst =

o FHE : 2xflow chamber, 2xlid, 2xSample holder, 2xPseudo 7|&£Z= 2|

+ Flow chamber 8& : 2x1.5 mL

+ 3 substrate 37| : 25mmx25mm

| HEHS : CO77A (82U 8), CO77B(R7IE0HE)

/Front contact photo-electrochemical single-sided cell

¢ 2- L= 3-A3 30| 7hset 7|3 A& cell kit

CHESHALE Rt £ 71T o2 FTO 2 E= H|ZY S44Y = fused quartz

glass) 0l 2= thin film photo-anode (nanocrystalline & E& =4 E2|H) 9|

4587t

HE2 magnetic E£= hook clampg 0[-85+0{ 22} (11EH)

Gas tightst 12

A2 34 wire, gauze, foil YEN = HIZ 4 1= A2 7hs

T4E : 2xphoto ehem H-cell, Pt wire #THA=, 2xAg/AgCl &= 2xAg/Ag+ 7 |23= 2

ME 8% 10mL~15ml

Substrate 37| : 2|4 7mmx7mm, Z|Cf 36mmx36mm

Z|tH substrate S74 : 4mm

HEHS : CO63A/C063C(+EU), C063B/C063D(F7I&0HE)

(oo ..

AN

Electrolyte-Gated Transistor photoelectrochemical H-Cell

« 3| = gel EFRLO| HFHUS AFRSHE electrolyte-gated transistore| EMS £ M52
C|ARQIE 2712| A4 o] Lizto| HAR|O] QU= HU7|5t6 AHE H-cell

AlHZ StLte| Al o2l Z0| =O|A| =M (14 WAl screw) gates CHE SHLL| M A2 9%
7|22 AE /MU AHe| MUE Ho{SHALE AHE S| M7|afetd M2/ Ha s 4L
ABE = UR.

2AQ ER|Ql 422 HHSJ probelt 0|7} gli= 2/0{ 22 (toothless crocodile clip) &
0|85t0] MHE Sl = 7=

Gas tightst 2

THE : 2xphoto ehem H-cell, Pt wire A=, 2xAg/AgCl EE= 2xAg/Ag+ 7| &= 2
ME 82 10 mL~15ml(G), 10 mL(S, D and channel)

%3 substrate 37| : 25mmx25mm

Z|cH substrate £ : 4mm
\_+ AIEHS : CO36A(+-8%8), CO36B(R7180HE) )

Magnetic Mount &

Magnetic Mount &

Screw Mount &

Hook clamp
assembled mount®
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Cell Vial

C3, CGME, RDE-2 Cell Vials

VC-2 and MCA Cell Vial

50mm x 59mm

5~15ml

+ C-3cell stand, CGME, RDEE
cell vial

+ Cell top 1 : MR-3818

o £ :12/pk

« HIEHS MF-1208

Bulk Electrolysis Cell Vial

5Tmm x 72mm

25~75ml

+ Bulk electrolysis&

+ Cell top 1 : MR-1199
o 2 1/pk

« H{EMS :MR-1195

Glass Cell Vial

010530

+ VC-4E& cell vial
Water-jacket &
M= 23k 1~3m|
£ 1/pk
HEHS:012672

Glass Cell Vials

« Bulk electrolysis cell, RRDE-3A
£ cell vial

+ Water-jacket &

- ME 8 :50~80ml

Cell top &t : 013648

2 1/pk

HE M5 :012652

5Tmm x 5Tmm

2~15ml

« C-3cell stand, CGME &
low volume cell vial

+ Cell top £ : MR-3849

c AEHS:
MF-1084 (% : 6/pk)
MR-1210(=% : 1/pk)

70mm x 72mm

25~75ml

-

« Bulk electrolysis A310f| 23!
+ Water-jacket &

+ Cell top &% : MR-3989

« 22 :1/pk

« HEHS :MR-1194

+ SVC-2, SVC-3& cell vial

« ME 82 :5~15ml

+ Celltop & : 012670, 012671
.« 22 :10/pk

c HEHS: 001056

. g7|NeME

o MZ 822F:50~80ml

. £2F:10/pk

. CeIItopEt"I 013596
« A& HS:013580

64mm x 61Tmm

2~15ml

C-3 cell stand & cell vial
Water-jacket &
Celltop &4 :
MR-3839, MR-3849

« 22 1/pk

HEHS :MR-1212

Teflon Cell Vial

5Tmmx 5Tmm

2~15ml

+ C3, CGME, RDE-2£ cell vial
« Vial & : Teflon

o F21/pk

« HE S MR-1205

SVC-2, SVC-3& cell vial
Water-jacket &

W= 8% :5~15ml

Cell top 28 : 012670, 012671
2 1/pk

HE HS:001051

23 8/pk
ceIItopEtH 013582
HEHS:013581

24mm x 62mm

5~10ml

—

+ Microcell & VC-2& cell vial

+ Cell top £ : MR-1065

c HEHS:
MF-1083 (£
MR-5255 (%

2:12/pk)
2:1/pk)

Glass Cell Vial

+ VC-48 cell vial

o ME 8% :1~3ml

« Celltop 8 :011226
« 22 :10/pk

« {EHS:011504

+ Bulk electrolysis cell, RRDE-3A
£ cell vial

« ME 8% :50~80ml

+ Cell top &H : 013648

« =% 1/pk

« HEHS 012632

o 22F:3ml

» Vial 27| : W4 12mm dia.
9|A 20mm dia. , 0] 47mm

o $2k:12/pk

o HIEHS ET080-12
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Gateway to Electrochemistry

SO 0rins

Cell Holder

+ SVC-2, SVC-3 cell vial& (20ml, £ 001056 &)
« A& ¥5:001209

+ VC-4 cell vialg (5ml, ¥ 011504L)
« JEHS:011227

Cell Holder

ET080 V-vial electrochemistry cell&
LHE 2/ : 20mm dia.

Z10[: 10mm

QI A4 : 65mmdia.

%=0[:15mm

A& : Delrin® (Dupont acetal resin)
HE M3 ET068

e o o o o o o

Mini Thermostat

« Cellof] E7! MafjHo| 2= 2HE F32|

220 TSt Al RO Mo] AEt

HE|0]l (Peltier) EAl0]| oI5t A2 U 7HH

25 ZH#9]:1-9.9°C~59.9°C

2z AUz :0.1°C

BVTL| TC4, TC6H cellzt S&t

e 12v

MEH AFQF : Eppendorf microvial (0.2ml, 0.5ml, 1.5ml) A8 7tS
HEHS :MT-1

o0&
El

o AHE 24 M Sample Masks

Photo Description Part No.
3x3", Tem?, 60/pkg 990-00254
3x3", 3cm’, 60/pkg 990-00255
3x3", 10cm’, 60/pkg 990-00256
20ea: 3x3', 1ecm’, 3cm’, 10cm’ 990-00161
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Battery Test Cells

PAT Series Test Cell

PAT Series Test Cell 14

Test Cell + PAT-Core + Stand (Docking Station)
= wireless test cell = upper plunger = L{5 data logger &t
= 18mm #328 = insulation sleeve = HZE 2ICh 1,4, 16742
= 2EE3USHEE ® lower plunger Pat Cell A8 7S

PAT-Cell2| st £&

PAT-Core
» T2 Argol PAT-Core =4 « ZAIZHHEIR| 4131 715 (~1000A17H) : aging A&l 24t
- YD MY Y Z 2SS 9l O it + Built=in lithium 7|23 §.8 Me{ 7hs
- 22 DO DA 4 QU ALBRI0] OJ3 22 0fl2] TH5 A bt + Built-in separator .2 A& 75
-FQREEOINH U AZ WY EEHe « Half cell T== full cell impedance A& 7+s
CamAHs + AIE0| Tk A3} 1 50 ~ 2004l

- B A B U A 37

HHE{Z| &30 £5t= A& ArE : Al, Cu, PP
* Plunger 222 stainless steel (316L) 2 M& A| 2{AIE 7Hs
ECC series & PAT series?] test cell 20| At 7Hs

4 ) ( )

Long-term cycling test of NCM vs. Graphite Full and half cell impedance spectra of NCA vs. Graphite
at a full cell voltage of 3.8V

upper plunger
(current collector)

electrode (-)
(18mm diameter)

PAT-Core 74 B2

1%]
©
c
©
+
1]
o3
(%]
=
X
K
O

insulation sleeve
(with separator and
ring reference electrode)

electrode (+)
(18mm diameter)

Lower plunger
(current collector)
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Lower plunger(positive)

Lower electrode?| &4

+ Lower plungere positive current collector?| H&t2 5tH cell 22 A 02| 2 separator?t
3|0{2|R| Q=2 AGYS plunger?| “height number”E ZH= low plungers MEHSIO{0F &,

Height number= lower electrode & separator2| FA[0i| [t} A&l

=

a) separator2| A7t 100pm 0[5t ZL, height number = lower electrode2| &7 + 50pm

b) separator2| £H|7t 100um 0|42 AL, height number = lower electrode®| £/ + separator £ 2| &t

c) Bk 260um glass fiber separator2 Z &l insulation sleeve& A3, 90um F72| LCO cathodeE AFESITHH
height number= 2| SA0f| {2} 90 + 260/2 = 220pm7t & Z0|H 32 7158 200pm gap HE= FLOiotAIH ElLICH
(height number= 50pum ZH42 2 50~800um gap2| lower plungers 385t U&LICE)

d) YO 2 glass fiber separatorg AHSHIH gap2 lower electrode?| FHELE 2F 100um ¥= I {OF &L|Ct.

Ordering guide for lower plunger(positive)

Gap of Type of Utilization

Lower Plunger(um) (single-use vs. reusable)
copper .
Cupgpgg single use ECC1-01-0027-B_50 | ECC1-01-0027-B_100 | ECC1-01-0027-B_150 | -..| ECC1-01-0027-B_800
j\'lugr‘;'g'”m single use ECC1-01-0027-A_50 | ECC1-01-0027-A_100 | ECC1-01-0027-A_150 | .| ECC1-01-0027-A_800
stainless steel single use
316L (1.4404) gleu ECC1-01-0027-C_50 | ECC1-01-0027-C_100 | ECC1-01-0027-C_150 | - | ECC1-01-0027-C_800
peek(plunger)
Au(feed wire and reusable ECC1-01-0055-A_50 | ECC1-01-0055-A_100 | ECC1-01-0055-A_150 || ECC1-01-0055-A_800
disc spring)

* gap : separator®} lower plunger AtO|
Upper plunger(negative)

+ upper plunger& negative current collector2| &gt
* §lLt2| heightE ZH= AIZT SSEIH S22 =9 £H7t 800um7HA| A 7Hs

Ordering guide for upper plunger(negative) upper plunger(Cu)
S tor
Type of Utilization / separa
L e A (single-use vs. reusable) clidhle

copper reference
Cu 99.9 (E-CU 58) single use ECC1-01-0026-A __— electrode

: — contact
Z|u9r3|2|(l:5r£_AW_ 1050) single use ECC1-01-0026-B insulation sleeve

tainl teel zag| -
6L ?15:106 :) reusable ECC1-01-0026-C g A;@Tl%%?re
peek(plunger) e ] stainless steel plunger
Au(feed wire and disc spring) reusable ECC1-01-0065-A

lower plunger(Al)

Insulation sleeve

+ Li metal reference ring2| f/5 2! of2ff 3 72| {& F StLI2| separatorZ 74
« 3U= HE 2l5HM= Li metal reference ring0| U= insulation sleeveE AE#5t0{0F &t

Ordering guide for insulation sleeve

Insulation Sleeve Type of Testing Part No.

with lithium metal ring reference,
with double-layered FS-5P separator ECC1-00-0210-V/x
(220 pm)

with lithium metal ring reference,

X . 3 electrode ECC1-00-0210-A/;
with Viledon separator (25 pm) X

with lithium metal ring reference,

ECC1-00-0210-0/;
with glass fiber separator (260 um) X

with double-layered FS-5P separator
ECC1-00-0210-W/x

(220 pm)
with Viledon separator (25 um) 2electrode ECC1-00-0210-B/x
with glass fiber separator (260 um) ECC1-00-0210-P/x PAT-Cell &PAT-Stand-1
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Separator A 2E £

Separator (FreudenbengS\/-iigon FS 2226E Freuden;)gg?j_\gilsedon £ Whatman GF/A
+ Lydall Solupor 5P09B)

thickness 220um 25um 260um
material PP fiber/PE membrane PET fiber, ALLO, borosilicate glass fiber
porosity FS: 67%/ 5P: 86% 55% 91%
wettability good good excellent
resistance to dendrites good poor modest
ability for full cell cycle tests excellent good good
ability for half cell cycle tests (vs. Li) excellent poor modest
ability for full cell EIS excellent excellent excellent
ability for half cell EIS good poor good
part no. (sleeve with Li reference) ECC1-01-0051-A/L ECC1-01-0036-A/L ECC1-01-0011-A/L

4 )

Leadless Test Cell
PAT-Cell

cell lid .
sealing

ring
pat-core

reference

contact
+ 2- I 3-13 A Y aprotic 71818 T
A|ARE
o ZAIZHAS TS intergarated
o =2H0f| {3t 2ot LAY PAT-Buttom
+ 3& 758t current collector A& corrosion glass-to-metal
:Cu, Al, SS resistatnce ~ Seals
+ PAT-Core, Docking / Test station Zoj cell base

Test Cell for Pressure Measurement
PAT-Cell-Press

pressure
sensor

2- EE3-1T Mg

(2}
©
c
©
+
(%2}
o3
(%]
=
X
K
()

. compression (% cell lid
« 29 (0: H2504, KOH) O T3t 243t | spring Y
E|-_|Zl;c‘,|l T | sealing ring
« 247 Z MAES gaso| o1 a2 -
o U AN H|: 0 ~ 3 bar abs. pat-core = gas

Gas AZ| 7H5 (&M, PAT-Cell-Press S)
Data loggerg &%t cell LI &3, 2,
cell 15 2! half cell 4 BLIER 7Hs
32 7HsSt current collector 2H&

:Cu, Al, SS

gas sample
valve with
septum port

pressure sensor

\- J

pressure
sensor

« DM PAT-Cell-Press S j
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4 )

Test Cell for Pressure Measurement
PAT-Cell-Press-Aqu

Gold feed wire L
Gold current collectors 4U :I— PEEK plumgers
(18mm diameter)

=800l CH3E 2t LAY

35 758t current collector 4|2 : Gold, Pt, Ni
Li-ion 0|2]2] aprotic system0f| = AtR7+s

HE 1

PAT-Press-Aqu Package :
PAT-Cell-Press-Aqu, PAT-Stand-1,
PAT-Press Box(data logger), connection cable

-
-

Test Cell for In-Situ Gas Analysis
PAT-Cell-Gas

PAT-Cell-Gas PAT-Cell-Gas P

valve block with gas inlet and outlet

- Gas inlet and outlet
- Gas inlet and outlet - Laser welded pressure
sensor, 0 to 3 bar abs

HHE{Z| 2219| In-situ 7IAEA AS

%'!3:} éiﬁ Etltlﬂnr fglgzi JeEs PAT-Cell-Gas S PAT-Cell-Gas SP
low plungerZt 27 U=

(Air mode or OEMS mode)

Gas inlet/Outlet =&t

Ju ks 7123 A pressure

*Mg, Li, ACon SS, AC sensor gas sample port
32 758t current collector 22

:Cu, Al, SS

2 MA (2] : 0 ~ 3 barabs.) 2! gas 2| 7Hs (BM)

- B9 PAT-Cell-Gas (7|2 2 &)

- Gas inlet and outlet - Gas inlet and outlet

PAT-Cell-Gas P (Y&4lAf 25} - Gas sample port
el -G | t ple p

PAT-Cell-Gas S (7tA MZ ZE Z&H) as sampre por - Laser welded pressure

PAT-Cell-Gas SP (&= MIAM L ItA ME L E 1S sensor, 0 to 3 bar abs

-

~

Test Cell for High Temp. Measurement
PAT-Cell-HT 4

~N
\
e————— inner stick ring, PEEK
8H0f| CHat Z5t LHAIY e———— separator
DA (M) Mehal el Ao gt

Z|CH 200 ° C7HA| 64 A Tts

(200 ° CTHA| AHE A| PAT-Heater-42} Z0| AtE )
« 357k 7|83 AE Mg, Li, ACon SS

+ 3= 78t current collector 212 : Cu, Al, SS

HE LM+ PAT-Cell-HT, 228 PAT-Core,
PAT-Heater-4

o referencering (e.g. Li metal)

©n
©
c
©
L o
n
]
wn
=
X
]
o

o—— reed contact

o————— outer stick ring, PEEK
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~

Test Cell for Two Reference Electrode Test ( \

PAT-Cell-Twin-Ref upper stick ring (PEEK)

upper reed contact (stainless steel)

upper ring electrode (e.g. LTO)

lower ring electrode (e.g. LFP)

-—
-—
-—
o———— Separator (FS-SP)
—
—

lower reed contact (stainless steel)

2709 7|2 SA S HYE ki
HEj2 )0 ZHrA o %Iﬂﬁ'igli A3 7hs o lower stick ring (PEEK)
Ring type = (0]|: LFP, LTO)O| face-to-face HE{= \
JEE|0] U2,

« 9| docking station®! PAT-Stand-1 U 22 * 2 LY E Hoj

.

.

.

N (.

Test Cell for Optical Characterization

PAT-Cell-Opto-10 .
Sample holder for ) a— Ianrsér;ectlon
side-by-side electrode —._ {up to 18 mm)
setups

Sapphire
glass
window

Glass fiber
separator

2 EE3US HER

* #7|7 (aprotic) 3 £ (aqueous) dHE Glass-to-metal seals e
o Zol5i0|d 2 2R Ao o5t M=o| et E4 H4LE for electrode feedthroughs
(reflective mode) E—
K. 9| side-by-side, sandwich¥ H{Z & 2[5t 48 ME &0 A 75 Y,

ECC Series Test Cells

+ 25012 HiE2| U FEHHTAE 15 288 * Test cello] 2 L Z5H 20| 02 ZHEH

« 39| voltammetry, impedance, cycle life testingoi| - 22 9fel L2 2E/HEES AFSHR| o ThotHo| 2202
Z{gkol Aol as 2 U I+ AUS.

¢« 38, 28=/3US 2 Ee /|7 1Al 2RI 2t 2 M - ZWH O R AYHH 30| cellof MEE|0f HHO| A HO| ZOH.

« 43 2H:18mm ¢ M| a2l 72

o Z{AFO M3 UO|H M0l Z= (22 0.1ml)

4 N [ 4
Standard Test Cell Test Cell with Reference Electrode Test Cell for 2 or 3 Electrode Test
ECC-Std ECC-Ref ECC-Combi 3
3
wn
o3
]
&
T
U
2z MEg _
+ 2|50 HiE{2], 7|E} {77 (aprotic) ¢ 3T HHE . ¢ 2EL3MTAHE
A7 |3le A|AEIE « 2|F0| 2 HHE{2, 7|EF R7|A| 7 |=2ts o QU|H 7|51t A AR
* M2 YZ8 22 PEEK, stainless steel A2EE . « A2 &5 A2 : PEEK, stainless steel
+ ECC-Ref& upgrade 7Hs (option) . Al7ﬂ| ﬂsﬁi é‘”’gé'o‘ PEE(C\’ISENI—I:?SS steel « 37| : 54x76x90mm (WxDxH)
« 37| :54x72x90mm (WxDxH) + 37| 2 54x76x90mm (WxDx
\_ AN O\ J
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N (T 2 (- )

Test Cell for Aqueous System est Cell for Gas Diffusion Electrode Test Cell for Gas Diffusion Electrode
ECC-Aqu ECC-Air ECC-Air-Ni

-

. AT ABIR - US4 - WS 4R

+ 27 (aqueous) A|AH] S + §7|%(aprotic) &2 2 lithium air « %7 (aqueous) A&

. A2 HZ& A2 : PEEK, gold battery ==0i| 2{g} - 7| A 2l ALl A&

« 37| : 54x76x90mm (WxDxH) « Current collector A2 : stainless steel - current collector 212 : nickel

« 5[ £l : 0.05t0 0.5 cm’ + Gas diffusion electrode®| £4 #HE& Gas diffusion electrode?| E4 FHE

. AsHoH Em] : 24 0. 1ml

- AN J J

é Test Cell for In-situ Gas Analysis Y4 Test Cell for Photo Echem )
ECC-DEMS ECC-Opto-SBS

Zafo 211] : 2|4 0.1ml

..

Cell Base

o 2 BE= 372 Li-air EE= e Li-ion
battery 48 &

{714 2802 24 SH= SO LM 2=
O] R2E Ed cellof gasE &2 ELHHA
gasl| HSHE MAZH 2AIELY| ol L QHE cell
Zsfol 2o - 2|4 0.2 ml

2EE 3UFAUHE (V|2 UF2 - ALY)

=2 AM0|2| 7+ (electrolyte gap) 2 7Hs

A9l 2= 9.5mm x 9.5mm

Raman spectroscopy S0i| 25t A=22| Z5tH EM A& (reflective mode)
=9 side-by-side (“face up”) HIE MES HAIZt 22 Tt

)\ A £ : 2[4 0.2m

N (.

J

Raman imaging microscope?t ECC-Opto-StdE )

Test Cell for Photo Echem 0|88tin situ A8 Test Cell for Photo Echem
ECC-Opto-Std e ™ ECC-Opto-Std-Aqu

[72]
© )
c <— Microscope
E objective
wv
05 i 1= O AISS == 15
7} . Z?il_l EE:3I1_1_| =285 . 2@%55:3%_1%%%'%
= * 87|/l (aprotic) A& & Window  rent + 27| (aqueous) &L
= . X-ray,ﬂRi man spectroscopy S0l 2I3t separator collector + X-ray, Raman spectroscopy S 2/t
& HIo| YeH EM A8 optial - collctor H=9| Fotd o A& (reflective mode)
(reflective mode) i WIS esh » 139] face-to-face(sandwich®) ti&
+ 2=39] face-to-face(sandwich¥) HHE //WE HEH LARE 2R IHS
0-lace <
HEf HARZE 2R THS o A =0 SN T
- 2he] 30| S 2t - 8% HZ 22 : gold, PEEK, EPDM

A= 214 10mm dia.
Optical window 2l : Tmm (ZIC 10mm)
Borosilicate glass window kit 7|2 22

WE /

=P i
=24 1 10mm dia. contact \

Optical window &1 : Tmm (Z|C 10mm) pin
Borosilicate glass window kit 7|2 22

RE

\ N\

electrolyte

. . 2 . .
- CH2 window kit 35 7+s (M8 AtY) banana  SP9filing port - B2 window kit 5 7ts (M= ALE)
=i =l . 5 oade: = . =
o 5ol 2of: 2[4 0.1m \_ socket Ce piston ) Mo RO 24 0. 1m )
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~

Optional Window Kits
Photo
(window/lid)
Description Beryllium window kit Beryllium window kit Il Polyester window kit Polyimide window kit Zinc selenide window kit
Purpose X-Ray characterization X-Ray characterization X-Ray characterization X-Ray characterization IR characterization
Part No. ECC1-00-0156-B ECC1-00-0156-H ECC1-00-0156-G ECC1-00-0156-F ECC1-00-0156-D
F9|: Zinc selenidet 2|& =41t 2|§43t SH1 {352 2 0] ZE0l= AFESHA| g2 AS .
Photo
(window/lid)
Description Calcium fluoride window kit Sapphire window kit
Purpose IR characterization Raman characterization
Part No. ECC1-00-0156-E ECC1-00-0156-C

-

Test Cell for Optical Characterization of Gas Diffusion Electrodes in Metal-Air Batteries
ECC-Opto-Gas

¢ U EE3AUST AEE

in-situ & 7ts

Raman microscope S 0|83t gas diffusion electrode (GDE) 2| &5t2 EM A8
(Reflective Mode)

E4H & gass 22 ELHHA GDES| HHO|A UojLt= 47|35 H3|
A= AO[Z 1 1Tmm

2 Z 370 10mm

245H2 : |4 0.05ml

Optical Window &1 : Tmm

A 2E:-20E ~70%

37]:21.3x75x66.5mm(HxWxD)

2

I

-

~

Test cell for optical characterization in the reflective mode.
ECC-Opto-10

2MF E= 3 AEE

71 (aprotic) ¥ &4l (aqueous) &

Zakain|g L 2ok 2Ho)| ofst M| &5t EM A8 (reflective mode)
29| side-by-side, sandwich® HiE S 25t 28 ME EQ ME 7ts
H=AF: (=10mm

AMELE:-20E ~70%

37]:21.3x55x77.5mm(HxWxD)

(2}
©
-
©
+
(%2}
o3
%]
=
X
o
()
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Accessories & Tools for Test Cell

4 N[ Y4

ngh Precision Electrode Cutter Cross Hair for EL-Cut Tool for Loading Li Metal
EL-Cut ECC-StopRail ECC-RefLoad
o A2 A plier « EL-Cut0f] 2510 23 ZCt A| 42 1 so 5
N i - 3WT MBS B HQ REF-s|

712 37|:18mm(Ct2 37| 33 7t5) 2 cutting= 0[5 57| {3t 2| 2|k lithium metal i c= qi-? injel(i_;q:l.

+ Z|CH AHZ 243 7 : 300um » M3 20| TS AHIZ EU 4 AUS. sasysmyag
\_* 371:380x 60 140mm(WxDxH) ) | + 371:175x258x85mm(WxDxH) ) | s===0e )
4 Punching Tool for Lithium Foil ) (Electrode Alignment & Assembly Tool| [ Metal seal mounting kit R

ECC-LiPunch ECC-CellLoad
o 274o| =23} 7 Ato|of| M2 HLEZ AtO|2 Q)
. . = o S Ay _ =< _ SO er Tool Ki
0 100 e 19 ||| g e HA dH Y cell 2UE Aohtool | | | pAT NIz AN 34 AR Y HB
| : : )\ H32F118mmE VAN )

é Cell holder | for ECC-Opto-Std N ( Cell holder Il for ECC-Opto-Std Y4 Cell holder lil for ECC-Opto-Std )

Cell holder for ECC-Opto-Std
mounted on a Thermofisher
sample stage

o HiR2o| ZeHin|dut M8 7Hs ) B « Bruker FTIR Hyperion 2000 40| Z0j| A
« 75x26 mm, ISO 8037-1 72| &0|Z4 + Lid ECC1-00-0127-Me} 8Pl AL TS AR IS
&2t0|=9t 53 + D8 ADVANCE.DAVINCSt AME 7ts « 37]:75x61.5x 20 mm (WxDxH)
K. 37]:32x75 x50 mm(WxDxH) j ! 37]:41.3x 78 x 76 mm(WxDxH) j K /
Lithium Battery Cell Kit Description Part No.
Lithium Battery Materials Half Cell Kit 990-00344
« 2|E HiE{2| 2B 1L cell anode = cathode M= AE0f 28t
+ Half cell EE= full cell & Y=
v « Air-tight seal (tapered PTFE joint AIE) four port glass cell 930-00060
e . Cell 82F: 25ml cell stand 935-00082
% ellss - com 2l = ol JeE— 2X foil electrode holder (small) 935-00084
i « Glass box L0l 22 & 2|20i|M A 7ts 1X foil electrode holder (large) 935-00085
£ 14/20 ground glass stopper 935-00093
0 foil electrode holder Lithium Battery Materials Full Cell Kit 990-00343
.;'2‘ 935-00085 Al EE= Cu foil $19] 2 Aol 243
= TEE
(] four port glass cell 930-00060
v substrate holders cell stand 935-00082
935-00083 2X foil electrode holder (large) 935-00085
1X foil electrode holder (small) 935-00084
14/20 ground glass stopper 935-00093
Lithium Battery Materials Standard Cell Kit | 990-00342
Hafotoll T e m gt
TEE
four port glass cell 930-00060
cell stand 935-00082
. 2X 1.5 mm substrate holders 935-00083
foil electrode holder 1X Lithium wire/foil electrode holder (small) 935-00084
935-00084 14/20 ground glass stopper 935-00093

14
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ASC Series Test Cells

Z|CH 4 tons/cm” 9|

° J_-l'—j_‘l' Q0L T2t 2/ glo| MEO| MY = x|0f|A low impedance e = A QI
YESIA MEo| 2= of 2f= A0 2 e = T
mm contacts CHEESE stainless steel
o AAZHE BLEEY S
pistons

T2 354 (ALO: 22| E AFZ Al ZICH 1200°C)
W21 22 HAE

= 5 2| 2 AARRO| = = =
. AlZ[E 4 Qs BRI 2} 2| 2 AAS sUS 2US 4R E
v Jpsetgaly T ==
Al7q 8 MM =—
1o
otst ZAVME ALY 4 Y=
S5t M B3
ol M 7% — ——————  37|7 20} 22 HHIA OLoflA
AHR0| 20|

Adjustable elctrode distance

Temperature control

Pressure control & monitoring

< | << |<|<
<
1
<

3rd electrode

Hermetically sealed - \/ \/ \l
Dynamic pressure balancing - - \/ -
Gas sampling - - - \/

ASC-T

.

HiE{2] 2A0) 71 S5 07 40l S20)| 7kl R|=
LA 2 E HOBHEE A

8 mm

& Edlis 2. 200 g/cm’

Z|ti 200 *CMA| 7+

24 7|1& 22 (Cu, Al, Ni, Stainless steel)

.

ASC-T cell, fully assembled in the pressure frame

.

.

.

(%]
T
C
1]
+
w
L]
(%]
=
X
o
O

Mechanical Press
ASC-T

ASA-T set

Pressure sensor Control Box
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4 )
ASC-A(Airtight)

Fully assembled In the ASC pressure frame unassembled

Z|cH 24 4 tons/cm’

Lm =

PEI 29| wi| 7hsst LR 2|2
2[4 120°CO| iR =4

-

AN

ASC-AD (Airtight Dynamic)

ASC-AD cross section ASC-AD Various pistons for
fully assembled pressure adjustment

AR 2 E Sl S 1SS RAISH | 25l
active pressure balancing A|A% A&
8mm Ui

Oz

PEI/ALOs MR WA 7Hset L7 2|2

Z|cH 120°Co| th2=d

J

4 ASC-Gas

P

— outlet
HHE{2| 2219| in-situ 7tA EA . /
8mmLig inlet
2| 242 4 tons/cm’
Utz )
PEI/ALOs 29| | 7HsSH LS 2|2 A
Z|CH 120°Ce| L2 =M ample
Gas inlet/outlet
Stacking 222 QAI517| I8t LHZM 7tA 52
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Three Electrode Battery Test Cell - compression controlled

i=3

Galvanostatic cycling, cyclic voltammetry = EISQt 22
DE kol HiE{2| ZH0| A8 7Hs

o3| 2 13| A = gel-polymer 24512 &3
Supercapacitor 222| E43t & ZA

QUHHA0| 2| & 0|2 2= (graphite, NMC, LTO 5) ! 7|Et 5t 22
(LIEE, 0t0H|E, Z& S)S ELeoto] Cifst =2 A

2a|ata M52lol 0|2 M= 2H0| M85 4 US

HEHZAA 18 mm (ZIEFZM 112 mm, 15 mm, 16 mm, 20 mm)
Z|CH M= MHELIR| S 2 mm

AZE rate: 11.75 N/mm

Z|cH AZ2 545 : 80N

AZ 25 :-40°C-80°C (723}, -40° C- 180 ° C (HT S4)
HEHS : AW (+=BU/R7IMH), 25212 (12~20mm)oj| 2} A1EH

Three Electrode Battery Test Cell - force monitoring

Z|Cf 2kN2| BIe 2 =3 ABIS 25t 1 in-situ ZLIEE 7ts
In-situ ZLE{ZS 2|3t B 2| data logger HA|7H H2 S
Air tightst 72

Plunger= CHYSH 22 (316L Stainless Steel (7|2), copper,
aluminum, nickel £)2 32 7=

HEHZAA 18 mm (Z[EtEM 12 mm, 15 mm, 16 mm, 20 mm)
Separator 2|4 214: M= 21 + 2 mm (2] 22 mm)

2|0 M= MEZ]| &4 1 2.5 mm

Z|f A8 & :2kN

ClAT AZEI S o1 140N ? 190N (&)

ClA3 AZR [0 HEF: 0.45 mm(Z)

A 2E:-40°C~70°C

Battery Cartridge

« Battery Cartridge for three-electrode setup
+ Redox.me 3%4= H{E{Z| B AE Hof| Z3HEl 7| = FHEZ|A]

pressure

adjustment
/ screw

upper
electrode
contact

cell base

T

electrode

cartidge \
lower

o—— €lectrode

reference ___ contact

electrode
contact
upper
| electrode
aesz;(ej:‘]ctl)'lew _ contact |ower
y electrode
cell base contact
——
electrode

cartidge —_

I

reference
electrode
contact

+ Battery Cartridge for temperature monitoring
« 2 BLEE 7|50] Z3HE FHELR|R|

Metal-ion 4-point Electrochemical Impedance Spectroscopy Cell, model A

4-point Electrochemical Impedance Spectroscopy (EIS) 248 H{E{2| &

=% 0|2 HHE{2[Q| 13| -UH| MR AHS ASH=C ALE

Gas tightst 1=

T8 1 2 x PEEK chamber, 2 x current electrode punch,
2 x potential probe punch, FFKM O-Ring set,
FFKM gasket set, tripod

Current electrode?t 42| : 12 mm

Potential probeZt 72| : 6 mm

Current electrode geometrical surface area: 50.25 mm?2

Current electrode | 214 : 8 mm

Potential probe geometrical surface area: 0.5 mm2

Potential probe Hx| 214 : 0.8 mm

TG M| MsHAol Z Fmf: ~1.1TmL

HEHS 1 CO76A

potentioal probe banana socket

current
electrode
banana
socket

S

current
electrode
banana
socket
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H7|5ts WA - Dilatometer

« BUH 3 AT S WIS ZSH| U3t W 8HsH A
. 27T EE 3HT NE NS

9| sampleZ 4% 7ts (approx. 0.4 ml)
S AR 22 He| 1 -20°CollAf +80°C
HHEE A AL

Aol gl0| PAT 222 E5H| PAT-Tester-x L= PAT-Clamp-11t Z+2
L2 AHo|Ho 213 4 (oK)

271 REA S5

- ECD-4 £ ECD-4-nano

I b b
o L2

.
N

@- - = =: Specification

ECD-4 ECD-4-Nano
=04 ECD-4nane
resolution: <50nm resolution: <5nm
+ displacement sensor LVDT Capacitive
system
* displacement range 500 um 250 um
+ displacement resolution < 50nm <5nm

* 333 A2

(%]
T
C
1]
+
7]
o
(%]
=
X
o
O

* ECD-4-nano dilatometer & HIAE Z3t
Li*0| &l /E2| 2! uff graphite electrode?| 12} & &4
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Cell Stand | Faraday Cage 880"“'5

Cell Stand & Faraday Cage

Cell Stand

[C3 Cell Stand )

« Gas purge/blanket (£=5/PC #[0{*)

+ Magnetic stirrer on-off control (£=5/PC |0{#)

* Glass cell vial : 3ml

+ Water-jacket cell vial : MEf A}QF

+ LO|ZE ZAA|F|7| $[8t faraday cage 715 =&

« 7|2 F4E t glassy carbon & platinum 2=, Ag/AgCl
7|1E2US, {5 2387, PtdUidS, PK-4 2HHM=
polishing kit. glass cell vials, low-volume cell
vials, stir bar, cell lead clips, gas line tubing

« A EHS EF-1085

« 37]:180 x 230 x 290mm (WxDxH)

J

(" cs-3A Cell Stand N

+ Gas purge ¥ stirrer on-off control (£~&/PC #|0{*)
+ Gas supply & stirring rate & &

+ & : stainless steel

+ LO|Z H|HE $[&t faraday cage 7|5 =&t

+ Gas pressure : Z|Tf| 5 psi

+ Pico ampere booster : & AtQ¥

« AEMS:012779

\_* 37]:286 x 230 x 320mm (WxDxH) )
Faraday Cage
[Faraday Sheild R

+ 0| ZHH& Faraday Shield
- HEQ|£0|E HAYY = U= E2tAE WH0| U
- M8k 37]:34 x 27.5cm (WxD)
- MEFETH : 6mm
- A8k 23 : plastic
. 37|
- 24| : 38 x 38 x 45.5cm
- LHE :35x 35x41.7cm (WxDxH)c

» AlE 98:992-00164 , , 99200164 992-00183
992-00183(with Conductive-glass Window)
- J
[Faraday cage h

+ 0|2 2} & faraday cage

« & : Q¥ powder-coated steel
LHE powder-coated steel with Teflon®-coated bottom
21=2 fine SUS mesh embedded in acryl plates

+ Access hole : M 17}, 30mm dia., £H 17§, 30mm dia.

« 37]:318 x 311 x409 mm (),
100 x 300mm (window) (WxH)

« =3 : Farad2

»
©
c
©
S
7
(]
0
&=
X
©
O

-

Faraday cage

+ 0|2 A& faraday cage

+ Picoamp Booster®t Faraday CageE 21il AHESHH T 2 AT 0{712|
HEEH 2

« 23 37]:9.6 x 8.8 x 11.8inch (WxDxH)

 HE HS : CHI202

-

119



Gateway to Electrochemistry

SO 0rins

Echem Accessory Package

Black Box

27| 0|25t spectroscopic AHE

o

I'

-LII

= BB1 24
« 37]:603x315x330mm (WxDxH)
« U 40mm dia. hole, 27

mBB1S =&
37| :297x245x250mm (WxDxH) BB1 BB1S
ZM 40mm dia. hole, 274

EChem Accessory Package

EChem Electrode Kit

[ HEy R

- 24 : glassy carbon, platinum, gold 2= 2} 17}
(& ¥ :ET074-1, ET075-1, ET076-1)
1mm disk, PEEK body

- Ag/AQCI 7|Z2%2 (HE W5 : ET072)

- Pt ZEE AT (ME S ET078-1), 1.6mm dia.

- 3ml glass vial (2pcs)

- drilled PTFE gasket and holder

- lead wire clamp

« H{EHS ETO14

Electrochemical Accessories Kit

« HE Y
- 24X platinum, glassy carbon 2= 2t 174
- PtA=:6mmOD, 1.6mm ID (HZ #5 :002013)
- GC=:6mm OD, 3mm ID (HE #H5 :002012)
- PK-3 polishing kit (A& $#% :013223)
- SVC-3 voltammetry cell (& HS :012669)

o HIEHS:013225

Electrode Holder

Universal Electrode Holder

(%]
e
C
1]
S
7]
o
2 4 * Hole =2 214 A
7 - 10mmdia.x 1 ea /
< -9.6mmdia. x 1ea
v -6.2mmdia.x 1 ea
- 1.6mmdia. x 1 ea _—"
« Z|of =0] : 150mm 0| 27 7=
* A2 : Teflon® & stainless steel « Hole 2 : 47}
« M2, glass vial . 3719| hole2 74 2 LA
« HEHS : UEHT 2Z holeo| 214 24 75
- J . Ciofst oiZe) 13 A4 Il

~~

o1t Lhakstd 2| Teflon 212
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Designing the Solution for Electrochemistry

Electrode Holder WOI1 Tech

Specimen Holder

A4 emme| &Y™ {2 IZANZE = U= EH

Z2|7§: 1 ecm2 (11.3 mmdia.)

A Z0l:2f 11 cm

HE HS  ATHMZE (HAO06A/HAO06B)
7|&=82(HA007A/HA007B)

counter electrode holder reference electrode holder
Specimen Holder
+ AHE& holder copper
+ Brass rod (0.75 cm) mounted in the plastic body
« A Z20[:2f 11 cm
« HIEHs :MF-2024 brass rod

rr

Plate & membrane, thin film HEfES THAIZ 4= 4
HE 2O

A2 : PEEK

AA:6mm

Contact A& : Tantalum

o——— Sscrew

20| : 70 mm \
Z|CH ME S - 4 mm metal plate
HE 3 : HA008A electrode(example)

AIHE holder

M| Z0]:2f25cm

HZ S : CUAU (Cu rod with Au plated alligator clip)
CUCU (Cu rod with Cu plated alligator clip)

Flat Specimen Holder

+ Disk A|'H& holder
* Pyrex® tube 214 : 6.3mm dia.

Active area Sample size Thickness Part No.
11.28mm dia. | 15.5mm~22mm dia | 0.3~5.8mm FSH2
FSH2 [}
15mm dia. 18.5mm~25mm dia | 0.3~5.8mm FSH15 2
1]
\ W g
[~]
£
rod with f
electrical o
. v
Disk AI'HE& holder connection \o
Z|A ME 37| :13x 13 mm2 (square) or 16 mm dia. (circular)
2|t ME 37| : 25 x 25 mm2 (square) or 25 mm dia. (circular)
Z|tH ME S - 4 mm lid
Elctrical connection diameter (rod) : 6 mm
HEHS :HA00TA (=8 &), HAOO1B(R7IEHE) '/

chamber \
aperture /
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Polishing Kits go i

432 polishing H= Yutiol tpy

1) Slurry type®| polishing compoundz2t™ LiE=0| Z YA =E & 4) Pad M| X2t 222 glass plate /0l 201 padE 1 H3tCt. o[ padet

S50 =Lt glass plate At0|0f| 37|20| H-YE|R| L =F FOISHCL

2) ZHetA|of| CH2 £20| padE AFRSHT paddil= 5t Z29] polishing 5) Polishing 210 2= #H:& T43L5HA| 0] HHCE polishing2 72| polishing
slurryE AF83tE = St polising & 572 polishing compound& SH= CHAOILAM O|M[SHA| polishing SHe BiEEO 2 2Is#sH= Z10| ZQ6HH
42| 9= 2 5HH 0|2 15| Ish 2710 2823t 22| polishing Q2+ 2717k M2 CHE polishing compoundE 410 AL251A| == F O[5t
compoundE AFESHCE 22 E0{ polishingS SiCt. 7) =2 pad HEHO|| 210 2 M9 Z=Ct. .

B2 LRSICHEITHEIR pado| SR8 22 901 polishingS BiCk. 8) M2 82 S AlZ|us/ ALY a0 2 st o2t Tistein 8ol ZL.
3) B A3t padis ChA| AFBSIA| 91 =% BITh B9t padS HARSIE ) Polishing0| BLI S22 243 B30 polishing compound7} 2| &t =2

B2 A AN AL 2 &2 slurry7t Ot UR| 9= SHORRHC} THZLO] S I &20lA A AIZICE QBN AZ A|F|R| Q=S O[3,
pad= AR8SP| 2 & U0 SR+8 o= SSot YEIS USER Diamond slurry= @ 20| Z3t|0] /0 422 HEL20|L} Ol EC 2 N H5H=

SHEH| Ol A HAHGIA 52 slurry GO{E|E BMAA ot= 28200t 2o 2 st

BEHE polishingst= &

Pad ALE &=A

- -

600 gritabrasive grinding disk Nylon Microcloth Rayon Polishing Cloth
slurry £ 2Q 5.00um alumina slurry®t At 32 0.05um =+ 0.30 m alumina slurry@t AFE 32

« HE M3 MF-2060

Kit +8E

- 15um coarse diamond polish, 2ml (M| Z#&: MF-2051)

- 3um fine diamond polish, 2ml (HIZ#5: MF-2059)

- 1um very fine diamond polish, 2ml (HIZ#S: MF-2054)

- 0.05um alumina polish, 7ml (A ZHS: CF-1050)

- fine grit pads, 5pcs (MIEHE: MF-1043, 20/pk)

- brown Texmet/alumina pads, 5pcs (HZHS: MF-1040, 20/pk)
- nylon/diamond pads, 10pcs (MEZ#3: MF-2058, 20/pk)

- glass plates, 2pcs (HIZHE: MR-2128, 1pc)

Medium diamond polish, 2ml (kit H|24E, HEHS : MF-2053)

=

BASIAHA|

PK-4 Polishing Kit

HEHS:013223

Kit T8

- 0.05um polishing alumina, 20ml (H&#3: 012620)

- Tum polishing diamond, 10ml (X &HS:012621)

- alumina polishing pads, 10pcs (H&H3: 012600, 20/pk)
- diamond polishing pads, 10pcs (MIEHS: 012601, 20/pk)
- glass plate, 1pc (MIE2HS:013222)

&0l A=

- 6pm polishing diamond, 10ml (HEH3: 013234)

- coarse polishing pad, 20pcs (HEHS: 012610)

- emery paper UF800, 20pcs (HEH3:012611)

ALSAHHIE

PK-3 Polishing Kit

HEHMS :CHIN20

Kit +d&

= 1.0um micropolish powder, 4g (HEHS: CHI_1UM)

- 0.3um micropolish powder, 4g (HEHS: CHI_03U)

- 0.05um micropolish powder, 18g (H&H=: CHI_005)

- carbimet disk, 1200 grit, 5pcs (grey color) (MZ8H3: CHI_CAR, 1pc)

- nylon polishing pads, 5pcs, (white color) (MZH=: CHI_LNYL, 1pc)

- microcloth polishing pads, 10pcs (brown color) (MIE#3: CHI_MIC, 1pc)
- plastic plates, 2pcs (MIE#3: CHI_PLT, 1pc)

=

CHIALA|

Electrode Polishing Kit

kit FEE2 WE 2l 7ks
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Passivation Test Kits & Coin Cell Crimper 88 Fins

Passivation Test Kits

4 N\ )

Stainless Steel Passivation Test Kit Passivation Color Kit

+ B.= grade?] stainless steel2|
passivation checkof| g}
« 28 : passivation bath 20!,

MillingO|Lt 5 S2| 7|A 2 =

tanks, tubing, and parts2| stainless steelO|L} titanium EHO|
BALZH 54 2AZ5H= free iron ZE28
ASME BPE &9! - ZHHSHD $2 A2

B, XA HiE 2| &S HPLC tubeLt} syring tube Z2 7t=
ZAMEF7]: 2em’ ZUEo| 1Y HIAE| = AF
Traceable to NIST Kite 2F2003| H|IAE Tt

&1 : mini USB port HEHS 1626

HE H3s 13036

4 N )

Passivation Tester Passivation Tester

.= grade?| stainless steel2| 316 2! 304 stainless steel2]
passivation check0{] 21t passivation check0i] 25t

ZHHSHD A2 AFSH stEog XA TS

FUE, HHE2| 2E FUHE, 8%

Traceable to NIST Traceable to NIST

HEHMS 12026 Non-destructive passivation testing

HEHS 2027

Coin Cell Crimper & Opener

. MRo|fisg Salt itist 2402
ELEETE
+ AE HS : DPM-1000

Press, 12} crimper, 2t crimper,
T AAH EHo 2 Y

<«—— handle
+ Press R50f| M2} 2712 2 S5 n
- two stage crimper with press 2
- two stage crimper without press *E
(]
(%]
=
button/die assembly f
viewed through )
front opening v
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Won/:\lech

Batteries Jig & Holders & Clamp Cable

HIE{2] 211 & EC] & I FH0|S

Battery Jig A1 22 1= 7H01=
2P 24T PCBY
. %%%:%‘ i:_'*é' 2 0p23| A, prismatic 4 8 2|1 1st 4PL 4T HHE
c HEYS Y ) I 4PK 43 Knob¥
+ 4 contact point 4! (Kelvin probe) O 2 145 SEA| 223 2|48} = S
o A9 E2 2Y0|7ts nd CcJ Fol Mz
PCJ k22| A 2|1
ucim SUFHE M2
UCJH M= HE M 210
ex) PRCJ ZA M2
482H'd  HiLHLE Z{HE] 3rd AL PIERS:
\ i Z HILILE 7] T
— m<— LEIQ] A F{ulE 4th H 128
2P-C(CJ48Z-8P-L _ i
—-— - — 4p gk 4344
/ \ Sth 8P Thag ead
= 1l ohdlcy 16
/ ) 8afj'd mHal 16P HEd =
2EPCBy I 21¥ AeEe 20p oHle 203
S Eted A 7{4lE
6th L L EFY A 7{4lE
M EF) M 7{ulE
UGIANAER) P11 M'E28) 2P-CCJ8Z-8P 4PL-PCJ8-4P-M

- PCBH Fo14 2|1
- 1S IR 4 21 e - oA A 213
-4 m2 s ] -8
- kelvin type HL{LE 7{4IE{ - TR @Al -4% o2 Yy
- 22 37| Iz 48 - §7H Al HELIL} Z{LIE] (M) - Hag g
- MEHY 4 e

-1HEE EE AT

-43 o2 H MY

- kelvin type HHLHL 7{4IE]

- 2l 222 HiE2] 2710
LA OIS 7t

Jig & Electrochemical Misc

4PL-CCJ8Z-8P 4PL-UCJM8Z-8P 4PK-UCJH4-4P 4PK-PRCJ1
- 3o 2|1 -HEg M 21 - M 2] -2t M 2|1
- 82 - 8 -4 - 134

- 4T T2 |HE

- ohdg gald

- 87N A HiLLE FUlE (S4M)

- 2 222 HiE{2| 2710]|
2 0lE 7ts

-4m ZR2H Y HY
- o e
- 8 A HiLHLE FHIE (E49)

- 4% T2 H knobd
- TR 4

- IURHHE

- 4% T2H knobd
- ZF HiEE| A e
otz 48
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Batteries Jig & Holders Won/:\lech

Dual Direction Pouch Cell Jig

« Knob EtYO = mpe2| A3 &7 THAIZ = UAS
+ 4 contact point &4l (Kelvin probe)

o e gl chsE 2 Tk

¢« Ol ZA| MREZ LateHY, LIEY %

Ml 37| - CHlsk Ml 37| - LSk

oo oo
Min. : 315 mm
Max. : 445 mm
T 17.5mm
80 mm |
|
! 115 mm

High current cylindrical battery jig

A 1A ASH HiEZ| A E

kelvin type 4 probeZ #|0|& AT = HE A S0 oI5t

Y U5t 2|48t

Z|tf MF 1 30A HCCBJ65L

Z|cH bHE{2] 21E : 30 mm

Z|A HiE{2] = AF 114 mm

Z|CH HHE{2] Z0] : 65 mm(HCCBJ65L), 100 mm (HCCBJ100L)

HMBIAAZA 14 mm

Z|A HiE{2] Z0]: 1T mm

AH0lg FHHE : 4 mm HILtLL 47 \ HCCBJ100L j

37]:136 x 24 x 43 mm, 2089 (HCCBJ65L)
172 x 24 x 43 mm, 240g (HCCBJ100L)

Description Part No.
IHF ASH HEZ| 2|12
- 2/ BHEf2] 20| : 65mm HCcBJeSL
IUF ASH HIEZ] 212
- 2/ BHEf2] 20| : 100mm HeeaJ1o0L
Battery & Coin Cell Holder
Coin Cell Holder For WPG/WMPG/WBCS System Coin Cell Holder For ZIVE System
« ZA7| &= potentiostat?] cell connector 20| HEZ + D-SUB F{4lE{ BFA19| coin cell holder
B2k5t0] 48 7Hsst=S ClAIRIE A 0IM Er + ZIVE series& coin cell holder : SP1, SP2, SP3, PP1e, PP3, MP1, MP2,
BP2 series
Description Part No. Description Part No.
WPG, WMPG, WBCS3000S series& CCH? CR2032 coin cell& CCH3-20

HZ 23 24t47| 4 Potentiostat®
WMPG1000Ls,Le,Lx WBCS3000Ls, Le,Lx series& | o CR2450 coin cell& CCH3-24
HHES 27| U Potentiostat2

4 N )

CCH2 CCH2L
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Batteries Jig & Holders

Designing the Solution for Electrochemistry

Won/:\lech

18650 / Coin Cell Battery Holders

+ 42} Kelvin-type 24 7ts

« A EC= RNl 2875

« AE #S:992-00158 (dual 18650 HiE{Z2| 2H)
992-00159 (daul CR2032 221 & £4)

Battery Clamp Cable

EE 2|EMO0| U HHEZIE S8 2ET £+ U2

Coin Cell Clamp Cable

Description Part No.

2|t 1A, Ltype HAt
- 7ol Zo[ 1M cocL
Z|cH 5A, S type THat
- Alolg 20| 1M CCes
Z|CH 5A, female HELILE 7{4IEq
- #lo2 20| 30cm CCCB
Universal Clamp Cable
uccs SKAC
Description Part No. ‘
Z|CH 10A, HE I #|0]= - #|0]= 20| 30cm uces
ZICH 10A, B8 S = #0|= - #|0|&= 40| 1M SKAC

Universal Battery Holder For Gamry Instruments

« GamryAt 2|2t AL 7Hs

+ Coin cell == 2153 HiE{2| EC

. 30AMEAIE JI

+ 4 probe 23 4]

o QF37F 72| 20| 7HS5H0] CrRFst 37|0| HHE{Z| AR 7Hs
(ZICH 26650 HHE{Z| AFR 7Hs)

« HIE 5 :992-00135

+ 4 contact point &4 (Kelvin probe) 22 147 SEA| YLt 2|48}
S CEEEE RS

Pouch Cell Clamp Cable

Description Part No.

Z|cH 1A, Ltype &2t - A0 Z0| 1M PCCCL
2|ch 5A, S type Tt - #|0|= Z0] 1M PCCCS
Z|cH 5A, female BRLHLE 7{4E{ - #|0]= 20| 30cm PCCCB
For High Voltage Battery
Description Part No.
Z|cH 10A, 1000V H{E{Z| - A|O|= 0] 1M LKAC
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Batteries Jig & Holders | ETC Won/\lech

Pouch Cell Holder

o LIS 3719| pouch cell & 4

« 4 probe 2% g4

« 30k booster Z8t510{ GamryAt2| Potentiostat®t At 7Hs
« HE HS:992-00132

Conductivity Test Jig

o e (2B, WE 2, 14| §) 2| 22 through plane A& 248
YUHA(EIS) 2% A& 7ts
2 J Aoz MR e UEE £

HEQ MEE HAE A

Z
=]

L

AR cellg F45HR s WERolo| 0|2 HEw
275 EE 423 23 715

AXO =&
&4 2

A& : PEEK (cell body), platinum(wire)
S22 130°C

5, 25cm’ fuel cell hardware fixture & (i)
HEHS : MCC

o

Mcc MCC with fuel cell
hardware fixture

o 2 M| Hardware Fixture

PEMFC, DMFC &

ZfAFE2Z:120°CEE180°C

Active area : 5, 25cm’

TFME : serpentine flow pattern, cartridge heater(2), current collector(2), cell graphite(2), end plate(2), connector &g
128 celle] 42 22 A2 (thermal jacket) AFE M2

MEA Ex8

Active Area Max. Temp. Part No.

single serpentine 2 °
for SCFC5 5cm 120°C SCFC5

25cm? 120°C SCFC25

5cm? 180°C SCFC5H

25cm? 180°C SCFC25H
triple serpentine

UHEE SCFC25 + 25 FLE2|A| 128 SCFC25 for SCFC25
127
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Membrane rms

Nafion Membrane
+ Proton Exchange Membrane (PEM) S24| & 2351 &
o DAY
« ZAZ:20mm
. —’.*—EF 100/pk

Grade Thickness Part No.
Nafion HP 20.3 um A002B
Nafion 211 25.4um | A002C
Nafion 115 127 um A002G
Fumasep F-10100 Membrane Fumasep FS-990-PK Membrane
o H, HE 2], Y=L EZRHEEIE o 5, Y=L E2RHIEEIE
o H2 Y, =2 7|AA oY -‘% MERY 2 =2 SIeHA /L1 o SR Y, =2 7AA Y, 22 MEld A =2 SleHA /LheHY
or 42 71 oS T
Yo DOk U3
27 :20 mm 238:20 mm

5 (dry) : 85-105 um
221 100/pk
HEHS : AOOSA

5 (dry) : 95-105 um
221 100/pk
HEHS 1 AOO3A

Glass Fiber Membrane Nanoporous PEEK Membrane
H-Cell 22|28 H-Cell 22| & 7|25}, A= XA], H{EIZ|E

S5t Uistetd

e ¥

214 :25mm

S (dry) : 85-105 um

Z|Cj A& 25 :200°C

pHHSI:1-14

£2F:10/pk

HZHS : AOO7A(5 nm), AO07B (20 nm), AO07C (100 nm)

ook Y

214 :25mm

S (dry) : 220 um
pore 37| : 600 nm
Z|Cj s 25 :120°C
£2F:10/pk

HZEHS : AOOGA

pore 37| : 100 nm
2|t s 2% :260°C
pH &R 1-14
42k:10/pk

HEHS : AOOBA

2| 25 2% :1000°C
421 10/pk
HEHS  AO09A

v

E PTFE Membrane - hydrophilic Quartz Fiber Membrane

)

g 214 PTFE membrane « H-Cell 22|98

0 H-Cell 22|32t & 27|25l, A=, HHEZ|& « Glass Fiber Membraneoi| H|5H Li3t5H40] 24
£ 29 93y . S :

= 214 :25mm o A1A:25mm

S A 135 um « &7 (dry) : 380 um
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SO 0rins

~

« CIRfSE 3719t mYO| 7T (ITO,FTO glassLt ge plateS) & Z& +
U= rack

« A A71Y & 77| SUHOIM ALE 7k

« H[7{2t 7|22 B 0f

-

B2z A2

« AZZHSS Ef Y| (dye-sensitized solra cells, DSSC),
| 2EAFIO0|E Ef YA R| (perovskite solar cell) HE 25t E &,
H7tE, HOo|AE S ME 35

- 3 7St ES

- R8s

- f7I2449s

- ILE AGrE

- 72| ZeletE

- 2ZEAIFIO|E EfYHRE =
-HYHEE AR

- 4= ho|AE

-4dEs

- A=

- FTO Glass

* SHIYE = TALZ 22I5t0] FA|7| HIRL|CE

-

ITO & FTO Glass Fused Quartz Window Glass
ITO Glass FTO Glass
« Btz 7|5)c Al
FEiEsEns - gmaisie yug
. 271 ZEALO|| ZFSHLF QFZHE| 20H| A= OkSF
Descriptions Size Thickness Part No. . 3;{ OZEOrirLr;?(I-ZI.STn?n | BoAoA= o
ITO Glass 25 x 25mm 1.1 mm E021A o EH 11 mm .
FTO Glass 25 25mm | 1.imm E0218 : f‘lﬁ: jﬁﬂ 280 nm- 3300 nm (UV=B, UV=A, Vis, NIR, IR
FTO Glass 25 x 25mm 2.2mm E021D . HZ HE | AOOTA
Substrate rack Binder kit

7154 ZE (0f:electrode) 0fl AL E|= HIQICH =

current collector0il 15t L2 A4S R4

qEs g

7| 2sh A OfAR] AZ 2k (40 A5, HHE{2] 2! 5T FHIHAIE,

7)) S CrYet 38 20| ZF0| AF8El= 7 7H4| binderz ++4d

TEE

- Acrylonitrile multi-copolymer binder (LA133) 25 mL, 15%
(HBHS : CHO02)

- Carboxymethyl cellulose binder (CMC) 25 mL, 2%
(MEH=: CHO03)

- Poly(acrylic acid) binder (PAA) 25mL, 2%
(MZH= : CHO04)

- Poly (tetrafluoroethylene) binder (PTFE) 25 mL, 5%
(HEHs : CHO05)

- Poly (vinylidene fluoride) binder (PVDF) 25 mL, 5%
(MZH = : CHOO6)

- Polyurethane binder (PU) 25 mL, 40% (H|ZH<% : CH007)

- Styrene-butadiene copolymer (SBR) 25 mL, 50%
(MZH= : CHO08)

- ZhHiRIC = 7HE SOl 7hs

HEHS - CHOO1

utor

Id=3s

= el

ol
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Find Your Solution With Us ...

O O O

Battery Super Capacitor  Solar Cell Fuel Cell
N
Corrosion Sensor General

Electrochemistry

S90rinS Won ATech

FaA () opE 2
MEA M2 SAT1Z 7 ($:06801) MEA M2 SAT1Z 7 (:06801)
A3k 02-574-7469, WA: 02-576-2635, O|H|Y: sales@qrins.com 3} 02-578-7516, WA: 02-576-2635, O|H|Y: sales@wonatech.com
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