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APPLICATIONS
Batteries/supercapacitors Fuel cells/photovoltaic cells
Fundamental electrochemistry Corrasion

Sensors, Matenals
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Analysis Tools Description

Min Max 273 olo|E{) 2| A2k, FICAZ AL
Subtract Data £ oHe| ZH GIO|E wl =
Derivative =% 0|0|E{e| 0|2 2k A&
Integrate £ CllojE{2| 2 2t A4t
Mathematical Regression LW CI0E|E Y, Che, 3! x| HE= 2|
Analysis ! )
Filter Savitzky-Golay ¥ F2|of HEHS o 23t |olE| ZEIY
Baseline Correction 3|3 & 0|23t H|o| Azl & H
Interpolate U AS T COE SRS
Fourier Transform (FT) Z3|0f| EIO 2 A|ZHAUS FOi4 QYOJOF i
Peak Search |3 Haop 2 2t 15
General Diffusion Coefficient Randles-Sevcik 1.2 0| 235t0f &4t 7|4 5t
Electrochemical
Analysis Q@ Determination TR A4t
Electrochemical Noise Anlysis 7| 3h3t Aldo| MYt HE L O|x &
Corrosion Tafel Plot Fit Butler-Volmer 4| 2 3|{8t0{ 2t 3|3, 23 HE & A4t
Anlysis Polarization Resistance SHAR ZEEA 2F 2|4
ZFit = o A FET
Electrachemical S22 4R THE0IE &t £
Impedance Z simulation AR XL F 2|5l AXtE| 22| Nyquist Plot A
Spectroscopy H8AH Bets £A =2 Nvq l
Analysis Circle Fit ol Sl 3|

<UlOole =48>
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AH8AH= WizStudio v3.4 0lA CIOIE| Load TF £ 2 B2AEE 5 4TM OE
2

SE0IH Al8E 4 UCh

= 1. Mathematical Analysis -
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Tafel Cursor Equiv.wi 27.9250
Sample Arealcm®2) 1.0000
Density{g/cm™3) 78600
EE, BE, 2. &4 ZH
JeHI0ls MISHE HA S JH, w2t HAM S JHE Ul JD7t A2ICH Ul JHel AHA]
0|83l Tafel Plot O] 2= Mgt 24| £E& HLISICE Tafel Cursor HES
SaI6tH, HAIt X713t EIC}.
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-2.25-|
-2.50-|
-2.75-|

Results

-3.00-

Ecorr(¥) = 0.2235615577

icorr{A) = 0.0006062594

Corrosion rate{(MPY) = 277.479035097459714
Corrogion rate(MMPY) = 7.047967362234784
Polarization resistance(rp) = 50 69995

|bal =0.11223

|be| = 0.19165

-3.25-|
-3.50
-3.75]
-4.00-]
-4.25]

Curment(m )

-4.50-]
-4.75-

-5.00-]
5.7,

10 09 05 07 06 05 04 0302 01-0001 02 03 04 05 06 07 05 09 10
Woltage(\)

Tafel Plot J2iZQ Z 1t
MPY: 22| Qlkx|/4

MMPY: &2 O/&/E

b. Polarization Resistance
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Polarization Resistance L=
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Results

icorr{A) = 0.000761253705837
Ecorr_Value(W) = 0.22168431040701 39
Corrosion rate(MPY) = 348 4011997557 55051
Corrosion rate{MMPY)} = 5.8493903122583372
FPolarization resistance(rp) = 34 22994

Polarization Resistance Z1}
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WIZECM — SERIES

IE RO TIT HPA=24 CHATH == 5001 20 =0l
Z=FF D &= Potentiostat/Galvanostat

WIZEIS — SERIES

‘‘‘‘‘ e Potentiostat /EIS 1= =1 815101
e DEEON T DI SESE = A 2 EE OO 2)
SUTMCIA =210l ZH=DF 11 4d= =

Current Range
Control e 10V
Compliance Voltage 115V
EIS Frequency(Option) :2MHz — 10uH=z=z
Booster Option Z b=

CHESH T 21318 2418 2 S =010
SR IHSTI IS ST o=

= ShSE = . -
FR22|=@215HE 2 A) > WizStudio v3.4 software

- Potsntiostatic EIS (PEIS) = Open Circuit VoltsgelOC} * SDSErEE QST g AT EO IHF K]

- Galvanostafic EIS (GEISY O Sty wElEm={REsvd = RIS 20| ASSt= XSS ATE/0]

= Stair Case Potoniostaic EIS {SCPEIS) = Linesr Sweep Yoltsmetn (LSWD

+ FastScanEls =+ Differential pulse Yolbmmetry (OPY — — —
= (Res Time Impedancs Monitoing = Staircase Woltemmetry (ST == — = == 1 — =

* Cyolic Woltarmnmetry (T = hulti-Potentisl Step (STEPL = > g —l

+ Comstant ChionG Amperometn (Coa) + Potential Intermittznt Tirsdion TechriquedPTTT: = [

+ Pulsed Chrono Armperoretng (PCa) + Cument— Woltage Curve (- W Curved

* Constant Chrono Potertiometry{CCP? +oltage— CumentCurve 0 — | Curvel = =

* Pulzed Chrono Poteniome s (P.CP) + ARESrOMmETc Ht Cure (- T Cureel ¥

- Mormal Pulse Woltammein,: (NP + Tafel PlotLinear, step) e —

- Squarte Wawve Wollsmmery (S + Cyolic Polanzafion (Linear, step)

+ Polanzation Resistencs{Linesr, step)

SESE0F e E :
*General Electrochem istry =Fuel cel = = ——
= Thin Film = Zupercap acitor = E== T E = T
- Comosion * Materials e e = -
= Battery = Solar Cell — — | ==
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S8 Mo WF dE| H2E M5 gt

LiFSE mefole =22 Sl 2t Y, SHYE, 277 =9
o= o] Zhset Mojetst nds 2E U =2

+ WIZStudio v3.4 Data Anlaysis

WIZSIM Curvefitting T 2124

A T2 =73} Curve FittingOi] 2|8F LI 5 MEH Ti2H0|E =5

80Z0] o|4tel
Sotsl2 M Jhs

Phi 2
Rerations S
Fitting Result Value
B = Index Model Value
= I v 267
2 R 47.91023
Py e 3 c 28505
= H R eeewm
€ s Oy 0.002528
R & Oon 0.433515
‘
[ —

[ EIS Curve Fitting ] xH S7HE= [ LHE2 AFEH BHAL ]
Autosearch 7| =

+ WIZStudio v3.4 Data Anlaysis

Z Fit & Simulation Analysis

S21 3= AHEUE 2! AI=d3lolId
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RYIRY FHI|SHst WET| AAE

- HHEI2| HIAEE Qitt Dds CHE HHES| S2TT| AIAE

- Potentiostat/Galvanostat/EIS 322 4El HiE2|
SHIT| AIAH

- 7122 siigd2 1ML ACO Rack 1t 2|0 XICH 64
KEMA &E Jtstt ZUl(8RiE » 88)

- TR g %l4 100mA ~ 10A TK| ZZHO|H MER, STR,
NV QE2 2ME0] [, TIRA| § A0 D2t MIE 240l

*2055
-------

atten3/11yster
10Stat/GalvanoStat + EIS( Option)

; WiZEIS — BCS SERIES

¥ HiEl 2l HIAEE fet nd s CHalE S43E Al 28

ggggggg

= CurrentRange :+100mA /£1A/ +3A/ 35A/ £10A
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4y 3RS
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- SYWHT| AIA”0 RIBLlE= Chis X5 AZEYV
- 8AH2g =23 2|, X0 64K &S| T2

- AR 2 HiEC| HAEQ EAIE BHE 2 HOIE gile=z
AIRAE BE JIst §48 713

Battery Tester
PotentioStat/GalvanoStat + EIS(Option)

WizBCS - Software
ssx0)

s Change(CC,CY .CP, CO-CW) = J1H=E 3d HH= pel
+Dizchargs] CC,CY,CR,CP, CC-CW)
+0CY{Open drcuit voliege) * Li~ion Battery Test Lo et Batey
«C-Fate charge- discharge + Fuel Cell S —
+_ell ChEI‘gE.-"I:IISdWEI'gE.I"I'E:S’h‘IIDDD S EHEA V= + Coin Cell experments

* Supercapacitor scain Cell

*+ Matenals M aterials
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WizEIS — H Series

Potentiostat /Galvanostat/EIS 2 &2 Z$tsl0] nFZEl H7|s)st
SAHEOofL| 2} Au|HA FHo| 7ksT MR s 2H

%|4 100watt ~ %|CH 400watt S| 0flA]
e, TF Customizing MIE M 7Hs

« CurrentRange: +80A, £33A, +16A, +8A
(CurrentRange 1 71s)

+ ComplianceVoltage : 45V, +12V, 24V, +48V

« ControlVotlage: £5V, 12V, +24V, 48V

« EISFrequency : 10KHz~ 10uHz

FR7|2& S8E0}

« High Cunent F7|stst £4&

+ Batteythigh cument)
» Pack Batffery

. =xjol 2

WizMAC SOH=E 2l 24 « Fuel Cel

T —

* Cycle Tester ; 7
* High Curent Electrochemis
+ Impedance =% gl HE=1|gl & il

Holztst ME7IY0l HE e S25=

E=Y HIlstst E2H HE

Hol=tst2 ol8%t MEF 7Y R4 MI duEHx 53 74
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D= FH7|gtet AZ7| MultiChannel & &
Potentiostat/Galvanostat/EIS SA| =X0| 7|53

ini 1% El.le-l A|*E“

=]
=

Holotst Agl =S SA ZH 0 JtsetOAlE Wds
CINICl & S Z | 8t MultiChannel 22 J| Z(=| CH 8ch)

=

= CurrentRange (A /12A
= Control\Voltage 0V, 12V
= Complance\oltage :£15V, 15V
=  EISFrequency :2MHz~ 10uHz
= Max Numberof Channels: 8Chamnel
= BoosterOption 75
9 v‘ ﬁ\ ‘i
|
e
79 ¢

®F=Y HI|=tet &

=

7|tetE o8¢ HE JiE £8M MS ulEHx FHY £FM
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= Ho|zter AS7| =EE
MultiChannel @ 2!
MEr el &9 Alo|=2
HII=tst AIZ7] ZEHE AME|=
HiO|2, =&, 7[2HA § XTF L

**
o= o

HIOIL, ZIAHIA £ S AT F B0l SSHE T V181 AIE V|
PotentioStat/GalvanoStat + EIS( Option)

—  WIZEIS - PORTABLE SERIES

- NE = YHAA AZ O AlO| =2

e W SOI40| Falks SOBIRIPI
5 A ZI2=Q1 HY13= A 0] Jhset
- g Potentiostat/Galvanostat/EIS
ST 9 Portable 3
= = =7
- -

Cument Range :+£500mA /+£200mA
Control Voltage 145V, +10V,
Compliance Voltage : 7V, 15V

EIS Frequency(Option)

-2MHz ~ 10uHz
-200KHz ~ 10uHz

S8E0}

+*General Electrochemistny
*Bio
*Gas sensor
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HIOIL, 7IAMIML EF S AT B0l S31= FoIsker A=)
PotentioStat/GalvanoStat + EIS(Option)

Portable MultiChannel £ICH 114ch

I
« 1652 TH = W=t 7h==H 16ch, 32ch, Bdch,

114ch)
s CH S S T2 XA SUSTO| THs3t
AjA s

o JpA ZER| 7|2 HI|SE MO S = T
S ess 29|
s UTTA o HEmY RASE ST LT
SotEI= Sk Ths
e Lgs =49 mors S35 XESIE, £20)=, I
O} = THCIO| J1s
x I"'I_'c','l- ~ = IO-I I RI™ HHl' __'L:-"'I-h
|;|72—| I;I_'_l_j 50l M2 T S=ors

@A=Y Hy|ste SN T
M7|shetg 0|83 ME Y SFM NI YWHA ZH &
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H7I5ke HOIE 24 ¢n2iE o2
A8 RAR0| THH Cf RHMIS| 2D AlCH

http://www.wizmac.com/2015/lecture/board01_view.htm?No=670&Sub_No=8
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r
tot

71t BAR0 CHol O RHAISI &0 ACHH

e

http://www.wizmac.com/2015/lecture/board01_view.htm?No=671&Sub_No=8

HIAl A0 CHoH Cf REMIBI 2 AICH

e
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Wizmac H|O|E| 824 T2 242 C{Yst 240| IHs5tt ATEQ {2 M
AL Xtof| Mald % = dlo|g] siA S MlZsict.

Analysis Tools Description

Min Max
Subtract Data
Derivative
Integrate
Mathematical Regression
Analysis
T Filter
Baseline Correction
Interpolate
Fourier Transform (FT)
Peak Search
General Diffusion Coefficient
Electrochemical
Analysis Q Determination
Electrochemical Noise Anlysis
Corrosion Tafel Plot Fit
Anlysis
i Polarization Resistance
ZFit
Electrochemical
Impedance Z Simulation
Spectroscopy
Analysis Circle Fit

=% o|e{e] AL, HCH AN
£ 4] &% clojel W &

273 CO|E|] O} 2t A4

&% Clo|E|o] X% 3t A4

FYHOIEE MY, oY, A XI5 YElR 23
Savitzky-Golay ¥ F2(0f ¥ES 0|88 (O|E] WEIY
2|7 & OB Hoj Aol B

Y AR GO HE NS

F20| HEUSR AR AR TN+ YHOR WP

03 Ea s 3y

Randles-Sevcik /& 0| &80 &4 |4 3@

ok

Holeie HYe Y, TR 0= BY
Butler-Volmer {22 2|3j0{ T4t A+, #3 XY & ALY
Thak 24 2L A

S2t8| 20| X} m2tolef 2t %

AFE X} o H A%} 3] 29| Nyquist Plot £A|

el 2y
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+ WIZStudio v3.4 Data Anlaysis

Min Max Analysis Derivative Analysis Integrate Analysis
GlolEfe] £|A 2}, Ao 2t 7 Ho|E{| OJE 2t A8 Glo|E{e| M2 22 78
=
ot HAH,HGY ..

1643 58 97 96 85 43 93 02 81 90 01 92 03 04 05 06 07 o8 09 10

-6 89 03 07 06 05 24 43 02 41 90 01 02 03 04 05 0 07 o3 03 10
ety

7 o8 o

o8 a5

Regression Analysis Filter Analysis Baseline Correction Analysis
HIOJEIE MY, O, XIs & GlojE] HE{Y (Savitzky-Golay, FT) 3| E o183t Hoj A2t By
242 307 sz Corrected Graph  Original Graph Baseline
e L] | = | "\§

+ WIZStudio v3.4 Data Anlaysis

Interpolate Analysis

Fourier Transform Analysis

Diffusion Coefficient Analysis

O1AE c0Ef 3| QoA

AlZt B9 HojE{E

Randles-Sevcik equationg 0] 3}

MZ2HlojE| He TS0 =3 Fog 39 GlojE{ = Fa|of Het Alge| siA+E 18
1. /\ gm: 0.007 - A
: (" el o 2 wose-
200 ol = —2nwit E e
wd  F@)=] f(t)e t 5 ?
gumwz- -0 0.002~
pses 0.001-" ¢ \ i i
00008~ 0.10.1 02 03 04
pose Scan Rate *172
e 45 5 47 44 o8 44 85 42 a‘:f:ve\ o2 ¢ ¢4 o' e‘-} o7 ¢ 6% 10 e S r e ,,',', ,,;o'a 2000 00 4000 wn Défusion Coefficient (em " 2/s) 1514367
Q Determination Analysis Tafel Plot Analysis Peak Search Analysis

GlolE{e] & HatY, & Mt AL

Corrosion Rate,

A= 2z
-
=
=
o "
b =
> 0+ 00075
:
o Q 0.03% .

Polarization resi e A4

I3 9%, £0l, B HF S AN

Poston Hegt  Ares Base ot Base End Widhat Haf b

03757 | 54563 1882 0050 [0%32] 031
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+ WIZStudio v3.4 Data Anlaysis

Z Fit & Simulation Analysis

S22 AGnIE 2 AIEd0ld

Curvaring Daca T i B g s Tile
Sty Zu  Dm Do Pome UnecZreN e Zimy | bobes fooquncy v D Tohes Paere
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| AIEQI 2 S ZRI0f CHOHA SSOCHE w

—|— o

http://www.wizmac.com/2015/lecture/board01_view.htm?No=257&Sub_No=8

ToIetetE O Oloisty| sto ToIetet ™3 at TY|=tet 4ojl CHSto! Oloh7t 2R GiCh.

_'

H32( Electrochemistry Electrode ) & 49| O AMIEH AIZE SHICHH

I_ —

2
tot
JO}

7\2tst
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PotentioStat € 0|86t 242 d1V| oA 240 CHSt Olohi7E O 2RY 4+ ULCL

H7Ieret 2480l O RIMISt At=E ASHICHH
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ot TYIoFst M=0| SR SHO CHoll 4ot A=t QUCH
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7|1& T=2(Reference Electrode ) 9| O AIMISt AI2E SHICHH
http://www.wizmac.com/2015/lecture/board01_view.htm?No=135&Sub_No=8
28 F3(Counter Electrode ) O 4 AtAISt AI2E ASHICHH
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212! E32(Working Electrode ) 9| O AIMIEt AIRE I6HICHH
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