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EIS potentiostatic, EIS galvanostatic, EIS pseudo-galvanostatic, EIS potentiostatic at
(drifting) OCP, Current Voltage Curves (Steady State) , Current Voltage Curves (Fixed
Sampling ), Current Voltage Curves (Dynamic Scan), CV - Cyclic Voltammetry, Open Circuit
Potential, General Polarization, Chrono Amperometry, Chrono Potentiometry, Chrono
Coulometry, Linear Sweep  Voltammetry, Polarization @+ OCV, Universal
Current/Voltage/Time, Capacity vs. Voltage, EIS vs. Parameter, Battery Cycling, Capcycling,
IMPVS, IMPS, TPV, TPC, CLV, IPCE, Absorbance CV #1 OPV Emission CV %,

6.2. HALZETAENR R A RIERE

1. B RGER: BN RN AR5 F i 35 75 206 il B B A BE FL AT

(D WA (a), WFHEER—REH, HTE Account AN TRLIH II—Ri@k 7,
Password £ AAHRIK - #5165, i Submit;

ER: NKSERELBMAGR, HERER Delete EEHTHE, BEFHBA; BikAH

Cancel, HXEFEBITRIL.

(2) WFAE (b), tF M E/R“LIMS User”, Account 7~ Administrator, 15 H<Z
LR
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3. JPHLTFA: F77F Zennium Pro HAL = TARR, . PP212 KHAMEEHEAAL, THFA 30
Gy
R FEWERIE RO TS T, I BB &
4. EPBAFNRE: —Ui% Zennium Pro LS TAESL, 7 —umi&E e lAE .
TR VAR AE B e — e ) <5 SRR St R, DA S i R SRR IE RO IR 1R, T
S N E A B PR R R B I S I, BN O AN BE T i

O YEREE: aaxi Bk (CE) , S HHEl (RE) , B TAEHEK (WE power) ,
W TR (WE sense) , — %t oy AIHETE AL TARS,, 55— 43 il e i
FEdh e MR RE WA — AN [EE H TAEBAR (WE sense) F12 L HIARZ K,
FH R DA AR AR R A 22 OS2, o — AN IRl B AR Ha A (WE power) Fl4f )
P ZEL R, S A P T A e 6 1 1

@ =ZmREE:. WLERREGIF &, S40XEK (CE) , fEOSHii (RE)
R =kik R (& 6-2) .

@ PRI P TAEBRRE I AR IR, A EX Bk (CE) MBS Rk (RE)
G (B 6-2) .
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5. FTHIRRER A #7FF Thales XT 3457, Bl E LTI 30 04F, i Proceed to
start Thales.

6. FTHBME, HEANALNAHEES M, £ Zahner Online Display 7 I H1 5L 7R H
TR SEE B
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' [ Zahner Oniine Display |- - i) || B ™73 v ——
Status [croch getarce Sgeck
el & = - o 1
KEERER | [ ruomew vae ThalesXT
BEERS Cellvoltage ~ -0.000V Projects
[ ——-_ SR e :
Applications Parameter l
Potentiostat on A1 Apph :J lower froquency et [Hz] 1
Set voltage 0,000V Techniques |start foquoncy [Hz) 100
; || [ATecnaues <] |uwper equency bt [Ha) | 10x
Methods S1eps per decade (imn) 5
Valoes [Control Potentiostat ~  |steps per decade (68 Hz) |10
- €55 gakancstae measure periods (fmn) 4
£S5 psoudo-gahanostabc measure penods 20
AFXTR |35 potersostatc a (dnfting) OCP ol
54899 [Cumeet Vokege Cuves (Sleady Siate scanstategy  |sngesee v
ent Volage Curves (Fixed Samping
&ﬂﬁﬁ permererm - :c ¢ Votage Cuves (Dynamsc Scan) Sweep drection | .p cown v
- = ICV - Cychc VoRammetry
#HERER [Open Circut Potental . e e '
54898402 0O s N assasmssnn srran
| 2semem o Stant Classic Moce | LastRest | Anaiysss
Q00466743  rad
3248 $
1
voltage -221827e05 V
5E X i F Bode
Nyquist
VE Charactenstic
Cyche Voltammetry
Photocurrent Spectrum
[ oven |[ s ][ osew |
Kl 6-3

7. FERRINRAT, oA Methods ' Control Potentiostat % &, fiifi Classic Mode #E A
S JE, 1% check cell connections.
VE: SEEAES BB ERI TS L, VRS B R R AR e (— M 1s NS
JEHELE 10mV LD, W RSV EE L+ mV, AJRERAE SRS RIS E, TR
FeE Ja B R EESRT 100mV, RS S BRI A HAb R, TERR L
UAETE 5 NS
Connected Probe %% Main Pot f: 34 Controlled Voltage WE N 5 V I, XM
Compliance Voltage N 14 V; 24 Controlled Voltage % & A 15 V i}, %} Compliance
Voltage N 28 V. #RJ51%$F Connection Scheme, %+ no ref.electrode Xt v 5 FEL A A4
R, i with ref.electrode XN = FIARIA FR (LIS 2 AR AL — RN 05 4n Tk
A BIERER A, TR SEAH R 2 EE R

WHERSCHE, RZIBERER A FTH. RE
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B3 ThalesXT5.3.0 USE - (u] X
Check Cell Connections

ZenniumPro
3 electrodes

[i_ém

e

E ThalesX15.3.0 USS

Check Cell Connections

3 electrodes

RBeference

0ffset/¥ -0

& 6-4
WIS, TWEZIBE R R $TEL. S



FE 4% T {3k (Zahner-Zennium Pro)-YEEE L F-RIL (&) &R RGFRERIEMTE FOm, H 701

8. MRHESLIGTEEL, 1% Applications, Techniques A1 Methods H X W FrJ % T

lesXT5.3.0 U -
Tha TS, B o LS

' le“ > ~ ' potentostabc mooe
rojects
Standard b
Applications PQW _-ﬁ;“\ | 3
| Applications = lower fréquency limit [Hz] 1
Techniques s'?ﬁmm Hz) 100
W Techniques j &I‘recpencrim [Hz] 10K
Methods per decade (fmin) 5
Control Polentiostat ~ | ||steps per decade (>66 Hz) (10
EIS potentiostatic - -
s e — !
pseuda-gahvanostalic iods (~66 20
EIS potentiostatic at (drifting) OCP pRenCIn
Current Voltage Curves (Steady State) |I|§@msmnsuamgr single sine
Current Voltage Curves (Fixed Sampling —
Current Voltage Curves (Dynamic Scan] Wm direction  |up down
CV - Cyclic Voltammetry
Poen Circuit Potential
nMA.\I.AIIIﬂ fELn
"> e > B

K 6-5

Projects [T [H ). st UL s /Emim] ... |, #Im— N, LIRS IE
MATTERIZE, WERAFE TR, DMET T Bl B A .

Applications [NV H Y. FERZMNHHTTH, U solar, battery, corrosion %5,

Techniques LM+ Y. FER W AC MEF DC Z 57

Methods [ 7572 ): FrA A VEMIERAE CEDERZ, HH 6.3 15 &7 EB N B4/
).

A: TN, Ja SRS DR A I

B: ATV R

C: SR ENME;

D: JHaa 424

E: HEANZ B

s IR bR 25 5

G: HEA M I %4

=

9. il Start FFEEMR:
ENRIEF, POT HHRITAE R, WEUIZRGER S| MRS, BUESS

AR R AR . R T AP W i STOP, 5 POT R/ 4R 0 )5, SE b il Bk
WISCHE, IRERRE R STED, RE
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BUSHEH &

10 HE PRAF AN A A 2
EEXF AR Methods 28300, B (O PR AF AN B AL PRAFAE 22 57, KEAE 6.3 9 BB

11. XAl
IXEE =ML, Sk POT f8-4] CRIBSRE, FURRRMNAEE S, 8B, &R LT
V3 B

6.3. HALENINR DT I B S B R
EIS Ml 73 A H BT (EIS potentiostatic) « L (EIS galvanostatic) « HLJE
R A (EIS pesudo-galvanostatic) AT HL R B LM 1) EIS A (EIS

potentiostatic at (drifting) OCP) .

6.3.1 EIS potentiostatic HLEAER T K EIS #lj3{

1. ZHE:

(1) lower frequency limit: FASERAL S CMRLE S5, A 2% 0I5, &2 10 uH2) .
(2) start frequency: FHTIRPLLE S CRAUAFEMR = A0

(3) upper frequency limit: =955k = sl G ZES L, AT S5 0REE, &= 42 8 MHz) .
(4) steps per decade (<66 Hz) : HFMIZ/NT 66 Hz W5y, BAEEHIIFK HEL.
(5) steps per decade (>66 Hz) : AFiZ KT 66 Hz W7y, FNEERIPIFK HEL.
(6) measurement periods (<66 Hz) : fEFAFIINFR/NT 66 Hz HIH45r, BAC i
gl I SBCE AR B, FRER R (RN T 100 .

(7) measurement periods (>66 Hz) : fEFAfIINE KT 66 Hz HIHl45r, S dFEds
RUZE IS JUAN IR S BCPIES B R, FRSEA G,

(8) frequency scan strategy: AR 734 single sine: FL5ZP (FHHZ) ;
multi sine: 52K (AR , EHTFHFE EIS WA AV AR fillal, Ha2 a1
S e, R MR 2E .

(9) frequency sweep direction: MR /T M); up down: HEAMENEAN CGEFRIER) ;
down up: HIERSE] = 4507 [7) o

(10) Potentiostat: &5 DC & HE, —HllITEE (OCP) THIZCHHITE, H
off; Wik#t on J5, MRTEMIG, FINELN off, fif POT ATAELk)G, A RedfrbrEn.

(11> DC potential [V]: 17 ZNN DC & L, HAMHNAE.
WSO, IR K ATED. S
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(12) AC amplitude [mV]: AC $LEhE(E, —MH A 5 mV 510 mV, A HRHE S2 PR

(R AL R

3 ThalesxT5.3.0 USB - O X
Electrochemical Impedance Spectroscopy
ThalesXT |+

Projects
[standard -] ]

Applications Parameter Value ‘ -
[AnApplications | llower frequency limit[(Hz) | 10] 1
Techniques start frequency [Hz] 100 2
| All Techniques j |upper frequency limit [Hz] 10K 3
Methods |sheps per decade (fmin) 5 4

Control Potentiostat ~ |stepsperdecade (>66 Hz) |10 5

EIS potentiostatic - -

EIS galvanostatic ) |measure periods (fmin) 4 6

615 pseudo.gakanostatic Imeasure periods (66 Hz) |20 7

EIS potentiostatic at (drifting) OCP

Current Voltage Curves (Steady State) Ilrequency scan strategy singlesine 8 ¥

Current Voltage Curves (Fixed Sampling —
Current Voltage Curves (Dynamic Scan) Ifrequency sweep direction

updown Qg ¥

CV - Cyclic Voltammetry i
Open Circuit Potential v IPotentlostat off 10~
T Y ala Vi) R
Start Classic Mode | Last Result Analysis
Kl 6-6

2. JFESHUE N EIS WA S H s B e, TR Start G B AR S (18
We 2 PR TE 5% BT He I3RS 5 AR e 1

6-7): V: IN#EM 52 E 5l 1

U: HULAE 5 AN 58 ; CURRENT: RS S ARG A & 50 2 Fi i A 2
Yo R BONE: Be A2 0 A FT Al B BEE BoRHUERME s C: A2 750 A AL FR il ) £
RTINS
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[ e = i | I e - Wrapasnce Symeciogy | rm |
Suha R T A CLESSENT S WL T L TR
:niﬂ 2000 % - — v o I A
Collgused LiMisk / \\ . k-"x‘ i _.-"J , U CURRENT
[ ] - \‘~._. .f"} ‘“,_H"_._-._.-"f f -{#_,-‘H
w— B ARG 8- - -
1]
- A
Impedance Speciroacopy Bnished! B, &
Drrremer, ol [T = _ g g
— 348 B In
rgadance  THNOR o "'y
i f el ELETTTR - ’:: # &ﬁ ='r,_li &
brerteecy MAGMM 3 — r ' .
Iprdarcy” MM D rn Y =n =
. 2100 o
phusd fud  OTITME % EE
o 185 P Bk £ T
=1
wgrdwanon G300 E ‘E &
woltugn BT — -'\h ]
G ST & " .
-
i B, EXE M EXE T PESL
— XX PR, . dE X R
ol - Th. "'\Lvﬂ -
"::..-u ﬂﬁ?ﬁ ﬁw%ﬂn&. 1 i .
T [3] 100 u 1,000 10,000 .
P L TE =
e rparemd Sopctrem " " E.|.eq|"E|.|:'ﬁll.lll
Irrr:m'\ ‘-pcl;ll: el Pp—_— v..“f! o rp
7 e PR = o i - Pyl Pisle
o ot o T E + log .H. En o oy o b e~

6-7

3. WHAsem)a, mdiRAFIZEN B ik 4% save measurement, 3L HI X IHHEILSE OK, ik
BB S 52 Ja B iy 44 SR 44 SR ARAT dsw Bl (FF: U RIS 5, S0k
TR o TXT HIEEIEA %L . fidr Last Result %4, @i select diagram 241, i%
PR RAER (BIS MR A — Mk B -Nyquist #1%1) , 555 export ASCII list—save list as
textfile 4e FEAH N U4 HH ORAE o« BRI X R ORAFSL, 1 C:\Thales\temp H 4 LA
BT ] RSO 44 1 txt SO (Bode RSBS54, B Ml #1280 ChE 3l
RAEMITE I, AA SN Zahner Analysis B HEE) .

:
iz
,J_:,‘I:J:‘_l. Al

. PARRY

P E N 3 HT ST, AT EIS 4347 EIS potentiostatic HL A5 0iE A T FH$T
BORHIRES, — BT, =ik,
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BEode-hnpcd-lnceSptmmcapy = || ==
AC VOLTAGE U AC CURRENT 1 1 SPECTRUM U SPECTRUM |
/\/ e
o s u Oedar Ordar
290
B Myquist - Impedance Spectrascopy &=
c
T—
— -3,200
w
g o -2,800 -
@ o G &
E= J -
@ i - -2400F
o W
E 1,000 E -2,000 -
D -1,600f
f j=
10,000 E 1200
.3()0 b=
X e heft
frequency = mpedance -400 & " L L L " L
— — 0 1,000 2,000 3,000 4,000 5,000
o] Flog  [ualw] 7] kg .
Impedance' / Q | swop |

= £
@Ov@' b v Computer » Local Disk (C) » THALES » temp - | 4y ]
Fle Edit View Tools Help GE:{ OX 32
Organize ~ ) Open = Print ew folder ==~ [ @
W Favorites = Hame Date: Type Size ‘|
B Desktop Bl [12016-07-1512-3446¢ 150720161239 Text Docurnent 7KB
& Downloads || 2006-07-1512-27-23. bt 15.07.2016 12:27 Text Document 53 KB
% Recent Places -1512-13- 150720061213 Test Document 40 KB
B IMan? | 7 2016-07-15 12-34-46.652 - Notepad ol =
File Edit Format View Help
4 Librsries | Eahner online pDisplay data file version: 2 -
B Docurments pelimiter: 9
4 Lhacurm: I measurement type: 3
o' Music Impedance Spectrosco o
il - frequency impedance phase time significance voltage cu|_
L 3016-07-15 12-344 HZ ohm rad K W A -
1.06120e+03 1.82129e+01 -8, 04440e-01 Q. 00O00e+ 00 1. 0000084
Text Document 1.33200e+03 1.64361le+01 -7.06379e-01 2. BE150e+00 1. 00000e4
e 1.67200e+03 1.51550e+01 =6.15083e-01 3. 44600e+00 1. 000004
2. 09860e+03 1.42225e+01 =5.34520e-01 4. 08600e+00 1. 00000e+
2.63420e+03 1.35116e+01 -4.66862e-01 4. 68150e+00 1. 000004
2. 30640e+03 1.29318e+01 =-4.11236e-01 5. 24750e+00 1. Q00004
4.15020e+03 1.24222e+01 -3.64751e-01 5. 83050e+00 1. 00000e4+
5.20920e+03 1.19543e+01 =3.24831e-01 6. 42750e+00 1. 000004
6. 53860e+03 1.15227e+01 =2.87810e~-01 6. 99450e+00 1. 00000e+
8.20720e+03 1.11434e+01 -2.51720e-01 7. 57900e+00 1. 000004
1.03020e+04 1.08270e+01 =2.16658e-01 8. 17750e+00 1. Q00004
1. 29300e+04 1.05826e+01 -1.83153e-01 B. 74550e+00 1. 00000e+
1.62300e+04 1. 04006e+01 -1.51961e-01 9. 33200e+00 1. 000004
2.03720e+04 1.02732e+01 =-1.24317e-01 9. 93150e+00 1. 000004
2.55710e+04 1.01858e+01 -1.00881e-01 1.05020e+01 1. 00000e4
3. 20960e+04 1.01281e+01 =8.14526e-02 1.10865e+01 1. 00000
4. 02870e+04 1.00913e+01 -6.51395e-02 1.16825e+01 1. 00000e+
5.05670e+04 1.00623e+01 -5. 20160e-02 1.22480e+01 1. 000004
6. 34720e+04 1.00473e+01 =-4.03863e-02 1.28315e+01 1. 000004
T.96690e+04 1.00353e+01 -3.11372e-02 1. 34290e+01 1. 00000e4
Pl il »

K 6-8

6.3.2 EIS galvanostatic FEHUE T A EIS Jik

1. SR B BIS WIS T RETAEUN T 10 mQ) WIkeES, Biltn: 4 S84

RIS AIFE dh o

2. WET AN AL, AR GRS v E S, R

OCP FHJ EIS 3k F1

DC ELJitfw & HIL T 1 EIS k.

WHERSCHE, RZIBERER A FTH. RE
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6.3.3 EIS pseudo-galvanostatic FL[E BB A T HI EIS P&

BT T BN AL B 78 H AR HE LS N Y BIS Mk, 15 & 7 sUFTEE
JEAE AL, AN[E] A A28 Class Mode H 1] Potentiostat ¥ & N on, %A DC current FFJH.
RIS

6.3.4 EIS potentiostatic at (drifting) OCP JT 5% H JEERFE MK EIS W
ZH R B ITEF PR BRESE T S HOE — 8, AT, K Class Mode H 1)

Potentiostat 1% & N on.

6.3.5 Current Voltage Curves (Steady State) HIRHEEHE (RAERE) HER

1. ZHUAE:

(1) 1stedge potential: LA —A>FEAME

(2) voltage reference 1st edge: —MHEEHEBEMNSE M.

absolute value: Z8XH{H (7 H]) ; relative to OCP: X T B HLAL Ctafel PR EH)
e 282, 3. A HBAEERESE AR EE, HIFE etk se -2

(3) 2nd edge potential: 2 —AHAE (—MRERENDHALED

(4) 3rd edge potential: 2 —=/NHAME (RA T LI — RGO A 75 2 B 2 =
PUraAE, SNEED S

(5) 4th edge potential: ZEVUANHAME (RAFELK — NG A 2R EH =
PUrAE, SEED S

(6) current range cathodic: FAK HLITE

(7) current range anodic: PHAR FEIALTE | b6 Ab v FEl— M 1hs B RN S B X F 4B Ak T 4H
FECESL; AR, B EERR L8, BEE R IH AR B ol & 45 R kAT
BIGLI DI

(8) voltage resolution/mV: L #H#ZE, —KKEN 1 mV~5mV, BN ImV.

(9) min. delay [s]: FAZASE (I ER/ANTIRINA], 2 J5 Faa R P

(100 max. delay [s]: FEAZESE HJmAKHE R AEH, 2 5 IANERSE -

(11) absolute current tolerance [A/s]: ZAXTHILAZE, HM4ERIE 2 /DAL
I, AONSHTEA Rk, SRR A (RO ERAED .

(12) relative current tolerance [1/s]: AHXT A2, HM4ERE 2 /DR ERFORT, A
NAEETRARRE, AR A (RBROVERIMED .

WERSCHE, IS ZIBE R R ITED. BB
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%15 5, #7057

(13) Ohmic drop resistance/Ohm: BRURFF (U0 JCH 7k 75 22,

AIANBE

BHAM::: WA, HBIHGIEARIME .

2.

H ThalesxT5.1.4 USB

ThalesXT

Projects

Standard -] ]

Applications
|All Applications

Techniques

|All Techniques
Methods

-t I sl G

Steady State Current Voltage Curves, I/E e.g. tafelplots

Mode: steady state sampling, i.e. stabilization ime/current after changing potential

Control Potentiostat A
EIS potentiostatic

EIS galvanostatic

EIS pseudo-galvanostatic

EIS potentiostatic at (drifting) OCP
Current Voltage Curves (Steady State
Current Voltage Curves (Fixed Sampling
Current Voltage Curves (Dynamic Scan)
CV - Cyclic Voltammetry

Open Circuit Potential

General Polarisation

Chrono Amperometry

Chrono Paotentiometry

Chrono Coulometry

Linear Sweep Voltammetry

Polarisation + OCV

Universal CurrentVoltage/Time
Electrochemical Noise

Capacity vs. Voltage

EIS vs. Parameter

Contfrolled IMPS/IMVS

OPV Emission CV

Absorbance CV

IPCEIQE v

Start

Parameter Value

1st edge potential [V] 0

voltage reference 1st edge absolute value ¥
2nd edge potential [V] 200m

voltage reference 2nd edge absolute value ¥
3rd edge potential [V]

voltage reference 3rd edge absolute value ¥
4th edge potential [V]

voltage reference 4th edge absolute value ¥
current range cathodic [A] -100m

current range anodic [A] 100m

voltage resolution [mV] 1

min. delay [s] 1

max. delay [s] 10

absolute current tolerance [A/s] | 1n

relative current tolerance [1/s] 5m

ohmic drop resistance [Ohm]

Classic Mode Last Result

Analysis

6-9

s i Start FFAAING, DGR AR A AT AT R B A AR Y 2 s R

B 1/E Characteristic

7t\f 1.05

L L L 1

i W

Cliwg Cdabs [inv

L
0.3

-0.1 0 0.1 02
Voltage A STOP
- Y-axis left Y-axis right Plot-Setup
age Currant - disabled - Profile: m‘
[=7

Clieg Cdabs [imnv W

-

6-10

WERSCHE, IS ZIBE R R ITED. BB
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3. RAFEE:

MR TER S s PRAF L B A T 1 % save measurement, JEFFAH N IR SCAF IR AT
*iss Bl . TXT FIREUE % A Last Result #4411, i export ASCII list—save list
as textfile M FEAH NI e dm I ORAF o Biide € ST R ORA7A1, 4E C:\Thales\temp H A7 LA
BN ] FON SO 44 txe SCPF, RO AT Z R 8 Oy S RFIIE L, AR S
A Zahner Analysis A/ HEH ).

G 1130 \ S5 47 T, AT AT -
6.3.6 Current Voltage Curves(Fixed Sample) i EML (EEFXRE) BR
SR E . BB /T IH 6.3.5 Fid R, ME—RIFHN delay [s] R
B % B IS TR 7 — A R

6.3.7 Current Voltage Curves(Dynamic Scan) HEHEEMLZE (AR HER
SHEE . BRI E AR 7 1H] 6.3.5 Firik, ME—AN[F]N scan rate [mV/s] Frnid
R, WELGFFERE. E: KWK EERRT 2, &EH.

6.3.8 CV - Cyclic Voltammetry ¥R 24

1. A

(1) Start potential [V]: FAHE ML L MO HUE B AR T E TR D
(2) Upper potential [V]: =13 ) 55 i HEL T AH -

(3) Lower potential [V]: 33 K5 A% HJE

(4) End potential [V]: FHFMIZIEHE (B T S AR S BE R S
(5) Current range cathodic [A]: B HLIRIEH

(6) Current range anodic [A]: FHAR ARG ALy Az NS b I i e A
TAHFRECE S FEARBTET, B IR ETEEBOR 28, B S A AR o
AT B0t

(7) Start time [s]: FHERBT BT BB E], A 7 FRE I AL A . 47 start potential ¥ & N
BRI, W —M BN 5s ity HWENFHEE, WIKEN 1s B,

(8) Hold time[s]: &5 RRFEIS . — Mk 1s, H{E/ELHEH —BINERE, BaTikEN
0,

(9) Slew rate [mV/s]: FAHZK,

WERSCHE, IS ZIBE R R ITED. BB
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(10) Number of cycles: fEI & %L,
(11) Samples per cycle: &F—REic %5 s mi%l, —MCK A 100-200 £

2. gidy Start FFAGIEE,  IUGCEAE o AT DU S A AR AR I B 58 S

3. DRAFHE:

MR G, T AR A7 F L B4 T 3% 3% save measurement, 338 AH B AR ST S AR AT
*isc B . TXT %R BG4 : A7 Last Result %40, i &7 export ASCII list—save
list as textfile & FEAI NI HHARTE o Bk & SCHFJARTFAL, 16 C:\Thales\temp 14
PSR IR (5] 5 9 SO 1 exe SCHF, BP9 2w R R 80dE Ch A sl A7 oL, A
R[5\ Zahner Analysis BT EE ).

G 1: 11 N\ 5T, AT AT
6.3.9 Open Circuit Potential FFE%H KK OCP
(1) Recording time [s]: P [H]
(2) Scan interval [s]: & 5B 8] 8] [ o

2. mili start FRAAMNRA, 1O SRS R A 0T R A RT DA T O AL FR I
N E Mo
3. TRAFHE:

MR G, A AR H L B4 3% % save measurement, 3RS ST e AR-AT
* isw Hdi . TXT FIREIE 4 . A Last Result 4241, 7 &7 export ASCII list—save
list as textfile EHEAH R SR I H ORAE . BRIk 8 SUAFJEARFESL, 1E C:\Thales\temp 16
PR (5] s SO 1 exe SO, B S R PR B0 Ch BRI, A
Al 5 N\ Zahner Analysis %M EE)
4. XTUCAER) S AT, AT B I i 2 AT A S A

6.3.10 General Polarization —f&ARALIH
1. ZHHE:
(1) Polarization Voltage [V]: H.HARLHEE (A 15V).
(2) Polarization: AL FEAI 2 f: absolute value: ZEXH{E (5 H); relative OCP: #H

WERSCHE, IS ZIBE R R ITED. BB
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Xof T % FLALAE

(3) Polarization time [s]: . HL A7 HL s AN [A] .

(4) Scan Interval Polarization [s]: & /5 I8 & B 8]

(5) Relaxation time [s]: i LE IR} 8] B3G5 T % 6 1]

(6) Scan Interval Relaxation [s]: F % B &K A0 B o

(7) Scan rate [V/s]: FAHEH %,

(8) Start Potential [V]: I an HLE

(9) Start: FAFGFIEHIES % 5. absolute value: ZAXHE (¥ fi]); relative OCP: A%
TS AL

(10) End Potential [V]: FH5%& 1E £

(11) End: IV FAHHLIHES % 5 absolute value: ZEXHE (7 /]); relative OCP:
FAXE I F A

(12) Scan interval [s]: 14K A5 0 8] (BT o

(13) Minimum current [A]: H/NRTEHBE, —BOASEhRMRIAHRS =S .
ANERRES, OB B VG RCOR L, B S AR AR e O g R AT ) .
(14) Maximum current [A]: e RRIRGEE, —B AShrb M8 =g, (E
ANBIRRIS, OB E VG EBOR 2, B S AR AR O AT k) .

WERSCHE, IS ZIBE R R ITED. BB
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[ ThalesxT5.3.0 Use - O X

General Polarization Sequence consisting of
siatic polarization at a preset potential

ThalesXT |swe”

Projects

Standard ]

Applications Parameter Value
‘AII Applications j Polarization Voltage [V] 1

Techniques Polarization absolute value ¥
|All Techniques - Polarization time [3] 60

Methods Scan interval Polarization[s] |1

Control Potentiostat ~ |Relaxation time [s] 60

EIS potentiostatic 5

EIS galvanostatic Scan Interval Relaxation [s] 1

EIS pseudo-galvanostatic Scan rate [Vis] 100m

EIS potentiostatic at (dnfting) OCP

Current Voltage Curves (Steady State) Start Potential [V] 0

Current Voltage Curves (Fixed Sampling

Current Voltage Curves (Dynamic Scan) Start absolute value v
CV - Cyclic Voltammetry "

\Open Circuit Potential SPEEnEl !

| General Polarization End absolute value v
Chrono Amperometry

Chrono Paotentiometry Scan Interval [s] 1

Chrono Coulometry —

Linear Sweep Voltammetry Minimum current [A] -1

Polarization + OCV Maximum current [A] 1

Universal Current/\Voltage/Time

Electrochemical Noise

Capacity vs. Voltage

EIS vs. Parameter

Controlled IMPSAMVS

OPV Emission CV

Absorbance CV

IPCE/QE v

Start Classic Mode Last Result

Pal polarization curves

K 6-11

2. gidr Start, FFAEIIAR, MHRIERE o AT DU R B8 A A b B ) S 5 S BN I AR
N AR AT i B ATV 24

3. HEIRAT

MARTERG A AR AL A B A T 1% % save measurement, EFFAH B ST FeARAF
*isw B . TXT FIREHE ML : A Last Result 441, il export ASCII list—save
list as textfile AR N SCAF Ikt ARAE . BRIk e SCIF e RAFSL, #E C:\Thales\temp 147
PRI 8] s SO 2 1 txe SO, B SR 70 80 Ch B3l R DL, A
A '$ N\ Zahner Analysis A EE ).

4. I3 AR ] B A A PRI B S . B
TFZAN BB MK LE, HAT 57

ol 1 E LI N i S, [RIINHT

6.3.11 Chrono Amperometry B} ZZ¥5%
(1) Polarization Voltage [V]: ALHAI{E, FHA.

WERSCHE, IS ZIBE R R ITED. BB
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(2) Voltage reference: HA7I S .

(3) Absolute value: ZEXHME CHH); relative OCP: X T B HLAL(E

(4) Polarization time [s]: TFH 2255 M CHS 8]

(5) Sampling time [s]: > i [8] 6] & o

(6) Minimum current [A]: F/NERTEREIRE, —BASEERIAIA 2=
(7) Maximum current [A]: 5K HEMTEHIE, — B8 SEhRl A R 2= 2% .

EIS pseudo-galvanostatic

EIS potentiostatic at (drifting) OCP
Current Voltage Curves (Steady State)
Current Voltage Curves (Fixed Samplinc
Current Voltage Curves (Dynamic Scan)
CV - Cyclic Voltammetry

Open Circuit Potential

General Polarization

Chrono Amperomet

Chrono Patentiometry

Chrono Coulometry

Linear Sweep Vollammetry

Polarization + OCV

Universal Current/Voltage/Time
Electrochemical Noise

Capacity vs. Voltage

EIS vs. Parameter

Controlled IMPSIMVYS

OPV Emission CV

Absorbance CV

IPCEIQE v

Start Classic Mode Last Result

records current over time

a2
me at a preset potential
- ThalesXT
Projects
 [Siandara ]
Applications Parameter Value
|All Applications ~| |Polarization Voltage [V] 1
Techniques voltage reference absolute value ¥
| All Technigues j Polarization time [s] 60
. Methods sampling time [s] 1
: Control Potentiostat ~ |Minimum current [A] -1
E EE ggtﬁ;ﬁg:tt:éig Maximum current [A] 1
i

6-12
2. miiy Start, FIEMER, HBCER VS BRI, 0 R A ] DT B R O AR bR
SR S TR R s

3. HEORAT

WARFER G, S RAF R4 B 3% 3% save measurement, 33 AH B ) SO S ARAT
* isw Fdi . TXT HIRE R4 . A5 Last Result %41, &4 export ASCII list—save
list as textfile FeFEAH R I b I RAF o BRIE E XA JEARAFESL, 7E C:\Thales\temp 14
PR 5] s SO 1 exe SO, B S AR 50 R B0 Ch B3l RZ T, A
A5 N\ Zahner Analysis #fF A E ).

WERSCHE, IS ZIBE R R ITED. BB
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4. TR B BORRE S R SE T

6.3.12 Chrono Potentiometry i} B

1. ZHE:
(1) Polarization Current [A]: HRACHIRE, ELLFEHEM.
(2) Polarization time [s]: T HEAZ IS 8] o

SR s N 6] 18] B

/N

(5) Maximum Voltage [V]: & KH k.

(3) Scan Interval [s]:

(4) Minimum Voltage [V]:

|z}
n’a ’ch ’ I==0: recording the potential at galvanostatic polarization

Projects

Standard ]

Applications Parameter Value
|All Applications | |Polarization current [A] ~ [10m
Techniques Polarization time [s] 60
|All Techniques [ e 1
Methods Minimum voltage [V] 4
Control Potentiostat ~  |Maximum voltage [V] 4

EIS potentiostatic

EIS galvanostatic

EIS pseudo-galvanostatic

EIS potentiostatic at (drifting) OCP
Current Voltage Curves (Steady State)
Current Voltage Curves (Fixed Sampling
Current Voltage Curves (Dynamic Scan)
CV - Cyclic Voltammetry

Open Circuit Potential

General Polarization

Chrono Amperometi

Chrana Coulometry

Linear Sweep Voltammeiry

Polarization + OCV

Universal Current/\VVoltage/Time
Electrochemical Noise

Capacity vs. Voltage

EIS vs. Parameter

Controlled IMPS/IMVS

OPV Emission CV

Absorbance CV

IPCE/QE v

Start

records voltage over time

Classic Mode Last Result

K 6-13
2. sy Sart, FFEEMER, HBLEE VS B T2 D0 AR A n] DU S s A A b
ST 78 7 S

3. BHEIRAT:
WARFE G, B RAF LA BUA 5% FF save measurement, 3 FEAH N 1 SCAE IR AT
*isw FE . TXT FIRBHE M . S5 Last Result %41, 55 export ASCII list—save

list as textfile WA I A HRAF . BRIEE XA I LRSS, E C:\Thales\temp H1H
WHERSCAE, EZIBERR R FTE. BB
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PLIA S [8] SO SO 1 txt SO, BN S ETIN 2R 50 Ch B s RIS L, A
A 5 N\ Zahner Analysis KR EE ).
4. AIARYE EALE AR A AE O LB AT 0 A T

6.3.13 Chrono Coulometry 15} FESTE
1. ZHNE:
(1) Polarization Voltage [V]: ALHEAIE, HHAL,
(2) Polarization: A2 1,
(3) absolute value: ZXHME (HF); relative OCP: FHXS T I % AL AE
(4) Polarization time [s]: TFH 22 550 8]
(5) Scan Interval [s]: > B 18] ][
(6) Minimum current [A]: fF/NEFIGEIEE, —BVSEERIMAE A FRIZE D
(7) Maximum current [A]: e RKHRTGE R E, —BJySEbrE A R 25 .

iz
Chronacoulometry
ThalesXT |

Projects

Stncard ] .|

Applications Parameter Value

[All Applications -] |Polanization Vottage [v] |1
| Techniques Polarization absolute value ¥
| | All Techniques j Polarization time [s] 60

Methods Scan interval [s] 1

Control Potentiostat ~ |Minimum current [A] -1

E:g 82'&'@5{:;‘5 Maximum current [A] 1

EIS pseudo-galvanostatic

EIS potentiostatic at (drifting) OCP
Current Voltage Curves (Steady State)
Current Voltage Curves (Fixed Sampling
Current Voltage Curves (Dynamic Scan)
CV - Cyclic Voltammetry

Open Circuit Potential

General Polarization

Chrono Amperometry

Chrono Potentiomet

Linear Sweep Voltammetry

Polarization + OCV

Universal Current/\Voltage/Time
Electrochemical Noise

Capacity vs. Voltage

EIS vs. Parameter

Controlled IMPS/IMVS

OPV Emission CV

Absorbance CV

IPCE/QE v

Start Classic Mode Last Result

records current and charge over time

6-14
2. i Start, FFEEINK, HIHEIE VS BRI EHZR . 0500 AR op ] DT 2 O A A

B R g
PESCAR, MRS R . TN, SED
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3. BAElRAT:

MARTERG , s T ORAFF A 804 T IE B save measurement, 3% AH B IK ST F R AT
* isw Bl . TXT ZIREE F % H . 555 Last Result #%4f, & export ASCII list—save
list as textfile Mo FEAH R T A HRAF . BRIGE X ARAFESS, #E C:\Thales\temp H1H
DL 18] A SR 44 1 txe SO, B A Anil i sk 8ol Oy B S RERITEIL, A
A 5 N\ Zahner Analysis KR EE ).

4. AR EE BRI E T AL, ST

6.3.14 Linear Sweep Voltammetry ZRI:HFHRZIE
1. ZHUAE:

(1) Scanrate [V/s]: FAHHEZE,

(2) Start Potential [V]: L as AL

(3) Start (absolute value or relative to OCP): JT- 451 B AH a5 E 5 & 8% T T AL
NZZ% H AN CHH absolute value; K Tafel fIZEI, #EFE relative to OCP)

(4) End Potential [V]: FHEZ&1E A7,

(5) End (absolute value or relative to OCP): 45 1% B B 40 H 80E X T B AL
N2 BN .

(6) Scan Interval [s]: K s5 B[] (8] [

(7) Minimum current [A]: /DTG EIGCE, — BN SEBRIR AH R EE

(8) Maximum current [A]: H KHITEHEIE, —BoASEhR I AH R .

WERSCHE, IS ZIBE R R ITED. BB
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H
Linear sweep voltammetry
Th ICSXT dynamic current voltage curve at a single voltage sweep

Projects

Standard ]

Applications Parameter Value

|AII Applications j Scan rate [V/s] 10m

Techniques Start Potential [V] -1
[All Techniques B Start absolute value v
Methods End Paotential [V] 1

Conirol Potentiostat ~ (End absolute value L
EIS potentiostatic

EIS galvanostatic i Scanlnterval [s] 1

EIS pseudo-galvanostatic Minimum current [A] R

EIS potentiostatic at (dnfting) OCP

Current Voltage Curves (Steady State) Maximum current [A] |1

Current Voltage Curves (Fixed Sampling
Current Voltage Curves (Dynamic Scan)
CV - Cyclic Voltammetry

Open Circuit Potential

General Polarization

Chrono Amperometry

Chrono Potentiometry

Chrono Coulomet

Polarization + OCV

Universal Current/\Voltage/Time
Electrochemical Noise

Capacity vs. Voltage

EIS vs. Parameter

Controlled IMPS/IMVS

OPV Emission CV

Absorbance CV

IPCE/QE v

Start Classic Mode Last Result

records current during potential sweep

K 6-15
2. s Start, FFEEMER. DG FE A AT DU R B el AN A s b ) ST 7 o8 o

3. HARIRAT

MR TERE A AR AP LA B4 o % 3% save measurement, AR B SCIE e ARAT
*isw B . TXT FIRBIE ML . Sdi Last Result 441, F A export ASCII list—save
list as textfile FEHEAH R SCAF I H ORAE . BRIk 8 SUHFJeARAESL, 1E C:\Thales\temp 16
PR (5] s SO 24 1 exe SO, B S R PR B0 Ch BRI, A
A5 A\ Zahner Analysis B H ).

I — B R A R VIR AL X R, BB A AL AL B L TR

4
55

6.3.15 Polarization + OCV BSR4 + FFEEHRALIES
1. ZHRE:

(1) Polarization Voltage [V]: FHEAIARILHEEAE, RIELPRTFHERKE .

WERSCHE, IS ZIBE R R ITED. BB



FE 4% T {3k (Zahner-Zennium Pro)-YEEE L F-RIL (&) &R RGFRERIEMTE F 25T, 707

(2) Polarization: ALK Z % 55 absolute value: FHXS T4E%f{H; relative to OCP:
R T I Lk

(3) Polarization time [s]: AL IIZR IR ]

(4) Scan interval Polarization[s]: i & [8] Fg i 8] .

(5) Relaxation time [s]: WG 2% HL T FRIHS ]

(6) Scan interval Relaxation [s]: FF#% F F S i (8] B B[R]

(7) Minimum current [A]: /NG, ARSI BR 1% L 1% B 2UAH R A= 21

(8) Maximum current [A]: R HIAE ], ARAESLRRIG B 1% & AR R B 22 .

[ ThalesxT5.3.0 USE - m| %
Projects
Standard 1]
Applications Parameter Value
[All Applications -] |Polarization Voltage [V] 1
Techniques Polarization absolute value ¥
| All Techniques j Polarization time [s] 60
Methods Scan interval Polanzation[s] (1
Control Potentiostat ~ |Relaxation time [s] 60
EIS potentiostatic 2
EIS galvanostatic Scan Interval Relaxation [s] 1
EIS pseudo-galvanostatic Minimum current [A] -
EIS potentiostatic at (drifting) OCP
Current Voltage Curves (Steady State) Maximum current [A] 1

Current Voltage Curves (Fixed Sampling
Current Voltage Curves (Dynamic Scan)
CV - Cyclic Voltammetry

Open Circuit Potential

General Polarization

Chrono Amperometry

Chrono Potentiometry

Chrona Coulometry

Linear Sweep Voltammet

Universal Current/\VVoltage/Time
Electrochemical Noise

Capacity vs. Voltage

EIS vs. Parameter

Controlled IMPSIMVS

OPYV Emission CV

Absorbance CV

IPCEIQE v

Classic Mode Last Result

polarization with subsequent OCV recording

6-16
2. Ay Sart, JFUEMAR. BHZEN: HIR vs BFEIE + B vs A
3. HEARAT
MWRRZER G, B R B A 1% P save measurement, 3% A0 M. 1) SO 2 5247

*isw FE . TXT FIREHE M . S5 Last Result %41, 55 export ASCII list—save
list as textfile Mo AN A I ORAF o« R IE € S RARAESL, 7E C:\Thales\temp H'

WERSCHE, IS ZIBE R R ITED. BB



FE 4% T {3k (Zahner-Zennium Pro)-YEEE L F-RIL (&) &R RGFRERIEMTE % 26 T, 3 70 ;T

DL 8] SO SO 1 txe SCEF, BN S ETIAR I Z 32 8l Ch B SRRSO, A
A 5 N\ Zahner Analysis KR EE ).

4. Jp#ir: BANXT EL B MR P rh i) LR AR A R A 2R AR VRIS T F TR
FELAA N 557 [ 2P

6.3.16 Zahner Mott Schottky (Z4%-H4FE) Wik

SRR B AR 2RI (M-S WD, RIE— AN RAL AR AR R S — A 8 2 A0
KT TTIR, XA RN — k% 5-20 kHzo SERF- 1 556 dh 28 7T USRI P47
B (Flat-band Potential) I T#E Nd.
1. 4TJF Thales XT #ff, 7£ Methods T~#k#|Jfi% Capacity vs. Voltage &I, ritf
Classic Mode, B[l ] 4T 5 7€ S

B ThalesxT5.14 UsH - ] ®

Ergle frequency impadance vs. parameies, &g Mol Schotky

ThalesXT "

Projects

|Standard -] ...
Applications
[41 Applications -

Techniques

[All Tachnigues ~| Please select "Classic Mode”

Methods

Chrono Amperometry -
Chrono Poterficmetny

i_hrong Coulkonmeing

Linzar Swaep Valtarmmetny

Folanisation + QCY

Lintvarsal CurmantoRageT ime
Electrochamical Maise

Els vs. FParamsetar
Controlled MPESRVE b

Classic Moda | Analysis

single frequency impedance vs. parameter

6-17
2. HNWERM G, ik EAiIAEE (Potential), AiHFZE1EFIHE /7 (Linear Scan).

WERSCHE, IS ZIBE R R ITED. BB



BB 1t 5 T {Eufi(Zahner-Zennium Pro)-YE AL F-IRUL (k51 ENIK RFEFRERIEMIZ %27 W, ¥ 701

LT ]

" - | y
CIXRL Frequency Immpedance vs

K 6-18

3. EHIFHRE & O g, R &IbmA, Bk, BREE (g, -1 V-1V =il
Juhl, KN 10mV, P HFaErREN 10s),

start (4..4): -1
end (-4..4): 1
step width: le=2
delay/s: 10

ok ][ Concar ]

K 6-19

4. s5i7 Control potentiostat, BEMFANZFMEE  (Flal: 5KHz, 5mV),

WHERSCHE, RZIBERER A FTH. RE



FE 4% T {3k (Zahner-Zennium Pro)-YEEE L F-RIL (&) &R RGFRERIEMTE %2871, 3700

PRl OPOTENTIOSTAT @ON
@ GALVANOSTAT @OFF

DG WVOLTAGE

DL CURRENT

6-20
5. iREIE S, FEAT GO, BT I LG AR .

1%
= M -Schattky® ! F
2.757K

Serial MottSchottky / EF 2

frequéncy / Hx

=]

-0.14

-1.44n

01 [ 0.1 . g
Potential / V — | sTor|

6-21
6. MR S5 1 RAF SL 06 45 8L, HEmT DATE % J 1 A5 Select Diagram iE B HEEcE e MS &

WERSCHE, IS ZIBE R R ITED. BB



FE 4% T {3k (Zahner-Zennium Pro)-YEEE L F-RIL (&) &R RGFRERIEMTE ¥ 2971, 707

AN . X BGOA HAR 2 MR BoR T s B EY, SICHRE, JF WO, JIFEK
HFH, 340, B (FRERMAZ SN RERE .

B ThabesTin 4 USE D

Impedance vs. Parameter: last record

Serial MottSchottky / EF

select diagram Ed K

-1 1] 01
Potential / V —

Ceeeseeee RS

-0.2

6-22
7. LETERUE, RAEIEE TR Zahner AT AT I FTHF )G AT LLGEEEA R 2R
7730 BIREIEEK Mott-schottky, R ERECIFICFLZS/HIFH, FHPTAHAL 4. Jf H AT Lhik
FEAS R 1 SCA S H

WERSCHE, IS ZIBE R R ITED. BB



FE 4% T {3k (Zahner-Zennium Pro)-YEEE L F-RIL (&) &R RGFRERIEMTE %3075, 700

Cistn Sowsea

s

Puraliel Mol bty | P

i

6-23
6.3.17 {HHALIE) KT € H AR (Potentiostatic intermittent titration technique, PITT)

1. miifi classic mode HEAZEWE I, WESH
(1) #ii control potentiostat—Check Cell Connections— ¥ & HMK 2 8% 3 HAER:, 5
DSR2 EEN] L
(2) start Phase: HUHARAS, Charging F1 Discharging: #5078 HF eIk 200 BTG
E s AIARYE H I A ey ROIRAS 1B
(3) RO EE T BoRE, NS EOE .
1) maximum cell potential: FEIH B IR e K HLE CHRMBAY 24 LD
2) minimum cell potential: FLIB AR R fz /N R ) 22 A L )
3) upper reversing potential: i 5& It #x = HEL K
4) lower reversing potential: i 7 1Y &I HE &
5) potential step: i & HLALH K AE
6) CV charging time: i & AL PRFFIS [A] tov
7) OCP relaxation time: i 52 B FEH 8] tocp
8) sampling time: % s B[] (] b
(4) Emergency control: N 23%EH], WH TempU JEEREREMS, ATRERE 4]
Z&, #0 TempU W, THBHE.
(5) assign Project: 7FCIiH, RUEIRIFEEL AR E . ST RAIFESS, HHHXT

WERSCHE, IS ZIBE R R ITED. BB



FE 4% T {3k (Zahner-Zennium Pro)-YEEE L F-RIL (&) &R RGFRERIEMTE

£33, FH 0]

o

TEHE, select Project : 1EFF#E1E, rootname: & B IRAF ML T, FEHHES 3R

(6) recording temperature: CFKILE, FTHCE Temp U RERER, nHREEERL

BEATHERIGN. 4108 TempU i&fF, tbabAik, A,

ThalesXT

Proecs
a3t
Apcdcston
L L1 L
Teztrecams
M T wepen
Metoady
LT Pleare sobect “Clevew Node™

potentiostiat

=

6-24

2. JFIRIAR, SERMTERIRE, sidi Go TR, XL R KT

WERSCHE, IS ZIBE R R ITED. BB



B 14 % T {Euh(Zahner-Zennium Pro)-JE BB AL F-IRUT (& 5T) TENIX RGin ERIEMIZ £ 32/, K707

J.
Ll ™ .1._
HH

T

=are
= E
L

I |’| il

6-25

6.3.18 {HHLIRIE BT & B AR (Galvanostatic intermittent titration technique, GITT)

1. miid7 classic mode HASFE R, "ESH.

(1) fiii control potentiostat—Check Cell Connections— ¥ & B A 2 B, 3 HARIE R,
SERJEHE b

(2) start Phase: JFIR#A, Charging Al Discharging: 1963555 78 Hi i 5 18 42 26 ORI 72 5
FTARAE F Tt PR e FEDIR A i 4

(3) R B o AE, s SR E S
1) maximum cell potential: AR HE CHE A 224 s %D
2) minimum cell potential: HLIB IR MR AN R RN 22 4 L D
3) upper reversing potential: i & [ 5 =1 HLE&
4) lower reversing potential: ¥ & f) % HL &
5) charge current: {2 HRHIK/N ICC
6) CC charging time: i & FIRIRFFIT ] tec
7) OCP relaxation time: i & s FRINF[A] tocp
8) sampling time: >F s B [H] [A] B

(4) Emergency control: N2, W04 TempU iEFF K&Kk, 7% BIEEZEH
S, #76 TempU %fF, LHEE.

(5) assign Project: ZECIIH, RURIRAEEEISFAMIBRE . s RAFERIE, B
XHEHE, select Project : YEFEEK4E, rootname: W BMRIE AL T, J584E

WERSCHE, IS ZIBE R R ITED. BB



FE 4% T {3k (Zahner-Zennium Pro)-YEEE L F-RIL (&) &R RGFRERIEMTE F33W, X700

2 H BN RAF -
(6) recording temperature : CIRUREE, OB IR E AR AT AR IR A AR Ak AT 45 )
MWAXe 7S Temp U e ff, BuabAL, AN,

2. JHRIAK SER A RBE, S Go, JHIGINHK. MK LT

{ B - [u]
’ nn nnn :" .‘: I.' o
1576 ) : 1| a A alit [ R[]
| il
il | '
a M1 {012
9 SR :i | | i THEHH
(1111 |
' | i 0o
= | | | | | 0
[ = 3 (LUK EHY RS &
ax | WM 1 " = |
- ik R | naaannnonnn® 8
= s M fif i =
g k I - p
-0a
3544 | | 1 |
1
o012
:1|. 4
A5 L T
N i\ |
SHu| {18
Li] ] 200y o A0 500 B0 e B0
Time / s o
S g [T W g righi Poot el
Timw LI ] - Canem = Prela: |Cetwn
Cleg Cass [ ime * g Clebe Cliw [ Clisg Claes Cliw o -

K 6-26
6.3.19 EHZAHS/ L TR IR

1. #£ ThalesXT FF'1fl, Methods FTHIHIZIFRH, I Hid Battry cycling sidr Classic
Mode #ANZMFH, THHEE S

2. JFURSETREE, TREIAMEE: 100, BUFEIRIBE: 10s.

starting phase ozl bl

-
.‘ :
-
ol
-
- -
B conrt of e x »
fall epclec 100 :
Sampling Time / 5 sl mele [0 v
)=
6-27

3. FoH%EFE Constant Current, W B 7RI 1A, FBHEL LR 4V,

WERSCHE, IS ZIBE R R ITED. BB



B 1t 5 T {E 3k (Zahner-Zennium Pro)-EEEALZF-RIT (&5 EMIK RGrr ERIEMTE %3471, 707

Charging Phase
Charging —— —— Revers

B hold rev. Pot
B cs

" const. power

6-28
4. SRIGHEHEA THEBER HER FE2 50 mA: i Charging Phase [ [ #% 4l

Charging Phase | EMND of charging phase
Charging —— —— Reversing € @ HOLD end state
-,

GAL (=1

Endpot £

stabilise
B hold rev.Pot - {’."‘I
H es or \& )

or W max Delay

B relaxation phase

B EIS disabled

6-29
5. TS Constant Current, W& 7 HLHET- 1A, FWHEHE TR 3.5V,

WERSCHE, IS ZIBE R R ITED. BB



B 14 % T {Euh(Zahner-Zennium Pro)-JE BB AL F-IRUT (& 5T) TENIX RGin ERIEMIZ £ 35H, K 7007

DisCharging Phase

-Charging — —— Revarsing

Endpot / V

6-30
6. H.i7 DisCharging Phase [ [f4%4, Wifi KW E.

END of discharging phase
@ HOLD end state

stabilise min
B AE, AE SR TR soma v W
o &

or H max Delay

RS EIS ATAYEREBY[8): 30s =
@rcl:nr;\twon phase
Duration

10 B AR —X EIS

EIS ¥t ®:
ESEE: 100mHz-100kHz

OPOTENTIOSTAT BON
I @ GALVANOSTAT @OFF

= J = =
= = 3 [OEvicE]
) = DEVICE] 0 |

T & operations

sefine sacies Q 5
measurement (o 5
- —
o=
v

[AMPLITUCER COUNT |
1KHz Smv 1

IMPEDANCE

rtime _
PHASE S ————
gl _ e ——

6-31

7. EFESCAFRAF AR ORAF A4 PR Fili Assign Project NI SR A AR %4 o

WERSCIE, 2R R ATED.

HE)



FE 4% T {3k (Zahner-Zennium Pro)-YEEE L F-RIL (&) &R RGFRERIEMTE % 36 T, 3 70 ;T

Assign Project

R X REFHEE
BE X HRF B

6-32
8. mii GO, SZETTHE.

6.4. IMPS/IMVS JtEALENR RS BRIERE

1. EBHM: i\ Zennium Pro HALZ T AENS, PP212 KHRANEEHA{Y, LED H
FeHIE (2305LSW-2) iERZLF, Probe E/I ANEEEE o

2. JFHLIER: $77F Zennium Pro HIALZATAFuL. PP212 KA EME AL, A 30

6-33
3. EBERFIFE: —I%E Zennium Pro AL TAESY, 59— i AR IRE S, A 4000 T %
#E LED FOBIR, 5 A aRilgs GMERIR) A — i3, FOObBRER & L,
i b EBATEE IR

© YR aaXElk (CE), S HEil (RE), BETIEHEM (WE power),
W AR (WE sense), — & 3 Sl 18 RG22 AR, 55— ooy i) e
e —HARAREHA B —ANEEKH TAERA (WE sense) 1S L HIARZL AL,
FHSR A A Bl 1y oAl 22 S RO AR, 55— A [ B TAE s (WE power) Flfi )
WESCRE, IR K FTED, SZE)



B 14 % T {Euh(Zahner-Zennium Pro)-JE BB AL F-IRUT (& 5T) TENIX RGin ERIEMIZ 370, F0R

G SN A e SR B A IS (A E R

@ =Wtk W LERRE I &, S4Bk (CE), 6tk (RE) 4
PR = AR AR AR .

® PIHRREE: P LERRE I —EAEENR, L axtdfk (CE) MEES K (RED
B I AR .

IRIRY
= BBk —
+ —

— TARRNL
[ Je~ 1

thﬁﬁﬁﬂi AREE: 1e2e1%4

K 6-34

4
4. FTHA: FTJF Thales XT BAE =77, Wil & Mi#k 30 0 %h, i Proceed to start
Thales (& 6-35).

5. MK TF7%: £ Applications 1% Photo Electrochemistry, fE Techniques i All
Techniques, fE Methods 1%t Controlled IMPS/IMVS. i Classic Mode i Al 5+
1, AP HIERAGI TA]

WERSCHE, IS ZIBE R R ITED. BB



FE 4% T {3k (Zahner-Zennium Pro)-YEEE L F-RIL (&) &R RGFRERIEMTE 38 W, ¥ 707

a 2] B ThalesXT5.8.0 USB
LTS [direct pote Wavelengh
Idie rmanually ¢ - IPCE incidt
ales w=  ThalesXT |[<==
. = opll ool Requires at
Projects Projects
Standard - ... Standard - .|
E | Annlicatinne App“ c at|°n5
= |Photo Electrochemistry -
Full performance only is achieved after Techniques
a warm-up for about 30 min.
- |All Techniques -
I~ Dont't show this message again Methods *
I Proceed to start Thales | I I Controlied IMPSAMVS
OPV Emission CV
] Absorbance CV
[EIS pseudo-galvanostatic
EIS potentiostatic at (drifting) OCP Fast Intensity Transients
Current Voltage Curves (Steady State) QISIDTR
Current Voltage Curves (Fixed Sampling mOIS/mDTR
Current Voltage Curves (Dynamic Scan) Chopped Light Vialtammetry
CV - Cychic Voltammetry Maximum Power & Fillfactor
Open Circuit Potential Automatic time constant deter tion
E— General Polanization
Chrono Amperometry
Bode A Chrono Potentiometry
Nyquist Chrono Coulometry
VE Characteristic Linear Sweep Voltammetry
?:';s “::;’::‘;L’m Polarization + OCV
i3l ;
Photocurrant Spacium Universal CurreritVoltage/Time v
CE
Spezial-Plot ; :
nss - | Classic Mode ‘ Classic Mode J
Open A ¥ Add Delele direct potentiostat control phetocurrent spectroscopy with tuneable lightsource
6-35

6. WHUOGIE: fEA BB RIS & BT LED SIS (2305LSW-2),
AR 75 B O & O B DGR, £ AT 44, LED JGU AN IPCE 't
VA O &S NIIbRE SR, ABS YEUR 2 S N\ b e $ .

Controlled IMPS/IMVS FHHIA : B GHRINRS, #H&GHREMN, shaHDEmmL,

AR, HEARFEFI, s, Bar i Ei.

6.4.1 FAGHEBMMAIK, FAGHEENK

1. A G

(1) Cell Control: 1% potentiostat CIHFHLAZAX), RIEF KK E VOLTAGE (E /L),
s.ilf ON, 75 DC VOLTAGE N #Eff, DC CURRENT JyltE R iifE -

(2) Transfer Function: i% photocurrent, Y FEIIMAEE .

(3) giily Start Static TF: SRR BCEIGIRSH: JHIBGIRIE, SiA06HME, &R
JGHRME, RCERINTE], B SR AT RN R A RS TR 2 B 3K
T BCE G RE A e R RO R E .

(3) MR EHE B IR BE G SR M 8 0C &R, siidi Save Data fRAEEE . CRAFEUIRE #5458

AR H I A,
(4) Cell Control: MiR%5 W 5% fIE, sidi Cell Control, VOLTAGE %~ 0, ik
OFF.,

WERSCHE, IS ZIBE R R ITED. BB



FE 4% T {3k (Zahner-Zennium Pro)-YEEE L F-RIL (&) &R RGFRERIEMTE #3907, 707

OPOTENTIOSTAT QON Transfer Function:
EENTEEE @ GALVANOSTAT @OFF : 3 3
DC VOLTAGE “ photocurrent
_ o o Sl‘rtin’ e h_z
ending value / W2
- DC CURRENT Measurement: stepwidth / Wm-2
Cell Control - i
Start Static TF settling time / s

-0.000 (V] Start Dynam. TF

0 [A] | Start Max. P & FF

OFOTENTIOSTAT ®onN

CIMPS: photoc ntensity
B @ GALVANOSTAT DOFF
Cell Current / pA DC VOLTAGE
|
4

Dc CURRENT Polarity:

Cell Control “ n-type
® p-type

0.000 [Vils

33.22n [A]

Sece i

6-36

2. FRAS G A

(1) Cell Control : i% potentiostat (HLAZAYX), i€ & OFF IRARIA], EFHFWE.

(2) Transfer Function: i% photocurrent, B .

(3) s Start Static TF: 2Fn & ECIESE: JHRGTRE, ZA06RE, FXEm
JEHRAE, BEERFE], B SR T A RN RS RS e 2 B R

: VB MR E A R I B KR A

(4) MR EAE BosF 2% HLE BEYGSR MmN ¢ &R, miidi Save Data fRAEEUE . ORAF-EIE 25
AR I 3.

(5) KM TR 2875 J655 M), M Zennium Pro HLfL2% T {ENE, PP212
RHRANEAE A, FRERINARE &, 55 ERiRA.

WERSCHE, IS ZIBE R R ITED. BB



{45 T {Euk(Zahner-Zennium Pro)-YEEL ML ZE-IRIT (k81 FEMIIR RGFRERIERTE £ 40 77, 3 70

Transfer Function:

® photocurrent
« photovoltage starting value / Wm=2 :

ending value / W2
Measurement: stepwidth /7 -2
settling time / s

OPOTENTIOSTAT @®oN
X @ GALVANOSTAT @OFF
k

Cell Control DC CURRENT Start Static TF

Start Dynam. TF

-0.000 [V]
0 [A]

Start Max P 8. FF

CIMPS: photovoltage vs. intensity

Voltage / V

Polarity:

» n-type
® p-type

0 40 60 80 100 120 140 160 180 200
Intensity / W-m2 —

6-38
6.4.2 FIFPHDERAR, S PH] G B ENHR

A TARDGRNAR (IMPS): XOGIEAFAEE RG], W06 B g RAE 5, 3k
FHRFESR, i TRy B ). M SE S U R, AT 3RS — RADGER 1Y
8 TR VG

<UAmmmm@MMmm¢ﬁA%ﬁﬁ<mumwx&mmmm@mmwﬁﬁwm
: B EDGIRAN T T B i R KA

(2) Source Control: JifiiliA#I{55, AMPLITUDE (ACiftHE) ¥ & it infh K2 DC

VOLTAGE (HEJiHE) 1 1/10, Bl YAS i dE 6.

(3) Cell Control: i potentiostat CFEALA), ARFEIARME B B M AT i dw e, i

on.

(4) Sweep & EIS setup: W ESFREE, S0 B AR AR M E R .

T R FARER, RoRBICHR R, RIS T R m iR

WERSCHE, IS ZIBE R R ITED. BB



B4 % T {Euh(Zahner-Zennium Pro)-JeBLALE-IRUL (&5 MR RG i EIRIENTE £ 417, FE0R
dCcCcess OPOTENTIOSTAT OON

;! ‘ |ightsou® @GALVANOSTAT @OFF
Source Control intensity [Wm*2] : 100 DOtEHUOStat DC VOLTAGE
Actual Average Intensity G Switch on lightsource Actual Average Intensity

= [ 1005 [V —
m<
— —— —

FREQUENCY]Ml AMPLITUDE COUNT

frequency

sl scan strategy

OPOTENTIOSTAT OON
I @ GALVANOSTAT @OFF
L] 9
start upper limit

DC VOLTAGE
2 ohage / _ =
— s | DC CURRENT Polarity: e
« n-type + : 66H
0309 B _ ® piype

0 [A]

FREQUENCY|l AMPLITUDE COUNT

6-38
(5) Transfer Function: % photocurrent, Y Hi &M,
(6) riif Start Dynam. TF, sy Start CIMPS, JF46li.
AC INTENSITY P: i HIfE5; AC CURRENT I: 't HL I B A 5
SPECTRUM P: Jiiin=g i 6 & 558 A SPECTRUM I: Wil SR % LA 5 5RE .
(7> MRS A5 HR AR AU N AR, R 2 kR R (TL00OW) Dl ai T )9
BT TAMEL, AT DI B AT 11, FR A R0 L A 2 2 4

(8) save measurement: fiil7 save measurement & setting TRAF-HH -

Transfer Function:

Spectrum: last record

» photocurrent e - S R—
® photovoltage photocurrent’ / pAW -1m

Measurement:

Start Static TF

M
Start Max. P & FF

ZWi- My / Juaundojoyd

2w~ M /,quesnacjoyd

SAVE COMPLETE DATA

£ N
save measurement &'settings

save & pass to analysis program I

6-39

WERSCHE, IS ZIBE R R ITED. BB



B 1t 5 T {E 3k (Zahner-Zennium Pro)-EEEALZF-RIT (&5 EMIK RGrr ERIEMTE 42T, 700

access OPOTENTIOSTAT QON
Iightsou |ICECEEE @ GALVANOSTAT .OFF

t ity [Wm*2] : 200 . DC VOLTAGE
i DOtentIOStat

Actual Average Intensity

100.87 _ NRVANE!

Actual Average Intensity
DC CURRENT
- _

FREQUENC

Kl 6-40

(9) Actual Average Intensity: BSUEHE{E, WXL~ 1%k .

(10) Source Control: XN A& H{E S, {HitZ& AMPLITUDE (AZHitHLE) i E it
B & /& DC VOLTAGE (EHE) [ 1/10.

(11) Cell Control Jiti iIn#HF )&, Sweep & EIS setup #5 JUu FBI{R AL

(12) Transfer Function: i% photocurrent, 57 Start Dynam. TF, 5 fif; Start CIMPS,
FEEIIR, I o5 AR SO RS, el AR X (200 W)
JEBR T BT TR, T DU R AT P, PR SRR O B AR . ik
SR, IPRER T AL, AL AR G A

(13) save measurement: fi il save measurement & setting PRATHE . TRAFEIE AR ANGE
HIH L.

(14) ARKSEHE, BB AN [R5 LA B B RN g F (i ), oA AR .

(15) MARLER G, s Actual Average Intensity, A 0, <MY, 7£ Cell Control
siili OFF, SR PT84 fhi [ o

2. EATRHEDEREIE (MVS): W FEE 5 A BRI R,

(1) Actual Average Intensity: i A\ JG5%E{E (100 W), Switch on lightsource /&7 Yeso 7E:
BB AN ] B G 9 B K AE

(2) Source Control: HfNi#iI{E5, AMPLITUDE (ZZir /) B & ihnfh/ & DC
VOLTAGE (EHE) 1 1/10, BIAAE i 6 .

(3) Cell Control: 1% potentiostat (HLAZAY), & of IRASRIT], TLFHIXE.

(4) Sweep & EIS setup: W EAMFETLHE, ARTEHEREFAZE,

WERSCHE, IS ZIBE R R ITED. BB



FE 4% T {3k (Zahner-Zennium Pro)-YEEE L F-RIL (&) &R RGFRERIEMTE %437, 707

intensit W/m*2] = 100
Source Control

Actual Average Intensity

[___(of) __[NNVELE|

access OPOTENTIOSTAT QON
Iightsou® @GALVANOSTAT @OFF

ootentiostat

Actual Average Intensity

1005 RS

—es

frequency
uency table scan strategy
sweep mode . o]
lower limit start upper limit

~ 10KHz

Ay Ou 100, 1m 1om 100m | 10 190k 10K 100k 1M 10M 100M

OPOTENTIOSTAT @ON
S I @ GALVANOSTAT Q@OFF
R DC VOLTAGE
cel rol
oote sig

“ n-type
® p-type

6-41
(5) Transfer Function: % photocurrent, Y HLIREMRAE
(6) fiif Start Dynam. TF, 55 Start CIMPS, FF4AIR .
AC INTENSITY P: Xy HHIfE5: AC CURRENT I: Y HLIA 100 RS 5
SPECTRUM P: Jii INAZ OG5 5985 ; SPECTRUM I: Wi fR % B LS 5 5
(7) MPRLE A 5 $s A U N A, i A R R (100 W) SsE T B9 8L
IFIEME, AT DIOS SR AT, FR IR A RO B R 3913 24
(8) save measurement: At save measurement & setting {RA7EE . RAEEIE AR A ABE
HIL AT

Transfer Function: PRl Spectrum: last record

® photocurrent

photovoltage’ / pVW -im2
« photovoltage

photovoltage' / uVW -1m2
Measurement:

Start Static TF

Start Dynam. TF

Start Max. P & FF

Zwy- MAT / ,2Bejoacjoyd
2W- MAT / eBeyonojoyd

-100 0 100 200 300 400 500 600 700

SAVE COMPLETE DATA [ x]

F
save measurement &settings |

save & pass to analysis program |

Kl 6-42

(9) Actual Average Intensity: tCECIRAE, MHEAAFDG5E T B3R
WHERSCAE, EZIBERR R FTE. BB
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(10) Source Control: XN A& H{E S, {HitZ& AMPLITUDE (AZHiiHLE) W E it
I JE /& DC VOLTAGE (EifHE) # 1/10.

(11) Cell Control i inAH [ F1fh [k, Sweep & EIS setup #RVU R FF AL,

(12) Transfer Function: % photocurrent, 57 Start Dynam. TF, i f&4il; Start CIMPS,
FEEEIIR, A o5 AR SO R e, FR il A S xR (200 W)
JGHE N AT HON TR, AT U B AT P, AR RO R AR H O . Y
G HAS 5 0 % HRL S 1410

(13) save measurement: Ji.il7 save measurement & setting FrAT 0 -

(14) RIREHE, B EAFDE5R AR R 10t 0 & (R ), oAt AR

(15) MREE 5, A7 Actual Average Intensity, FiA 0, 3<HGE.

(16) IMPS 5 IPVS ¥#E H@EE A+ EA B FWRERE.

(17) KRB GEA RIS KD, KM Zennium Pro LY TAEus, PP212
REFANE A PRBRIRES, & EBrdn.

access [ERIEE OPOTENTIOSTAT OON
o : 0.165
. Ilghtsou@a |IEEEE @ GALVANOSTAT .op

intensity [Wn*2] : QIIEI t t t t DC VOLTAGE
Source Control otentiosta
p ;— ety _
Actual Average Intensity

A
ctual Average Intensity | gy
10087 NRURUEY — _

K 6-43

6.4.3 HFIHE T

(1) Cell Control: 7 i EL G, [FILHH E AT HL & 5% ]

(2) Actual Average Intensity: i AJG#R{E, Switch on lightsource mii7 Yeso

e WCEDGRA T BRI v K AE

(3) Measurement: fiil7 Start Max. P &FF Mli3EFE A (AAFFE%HLEFE] OV (1) 1-V
2, REHEREEIEGERE. SRR, BESHE (ZOZRR—A D, B
EREY R, REFERE R 1B, BEi2 B, BiEfk.

(4) save data: RIS HRGHIEE LR REIRE, £ save data (RAEEIE . (RAZEIE
AR IS

(5) Actual Average Intensity: i\ 0, F<HEIH.

(6) KB (EHHICEEREFLFE), JH Zennium Pro HALZ: TAERE, PP212
WESCHE, IR . TR, SE
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KHEANEAE A JRERMARE A, w BB

[ERIEEN OPOTENTIOSTAT @ON
7 dCCess ; ®caLvanosTaT @orr | Actual Average Intensity
lig htsou@e DC VOLTAGE E (W m2) | intensity wne21 : 200

potentiostat o= p—

DC CURRENT 9

FREQUENC! AMPLITUDE
1KHz [

CIMPS: CELL DC Characteristic

Measurement:

Current / pA

Start Static TF

scan rate [m¥/s] 2
resolution [mV] ~
veltage extend [V] =0
1
0

Start Dynam. TF

half cycles (1 or 2) :
Start Max. P & FF Carrent limit [A]

s 8§ 8 8 FE 8 &8

Actual Average Intensity
20049 WSS N\

intensity [W/m*2] - 0000

K 6-44

6.4.4 FHBMIR

R HHOGIR VL RO R AR TRIB D) SR 4% 1) 58 i R 3

(1) Time Domain Measurement: xiif; Setup Time Domain

(2) Phase 1 polarisation ()t FEIRMIR):

Ep: AN, 2 rel 25 RZ WS I i He @ A FFBE FELS I 5 AN rel 2 B VR0 (1 1R

JERAIR SRR F ;. Atl: RAFE AU A E] R Time: S JLd s [E .

Phase 2 OCP scan (JF 6 HUE M) : At2: SRAE RIS ; Time: A ILICEETE], 5

Je A5 1 R R R T

(3) Transients active intensity function: 7F ) FLI i 35 2 A ] DU I8 I 5 il
DL 5 FEE AT () SR e AR, 3K HEL R N ) A5

e s R EDGEBER A AR L, SefE TXT WEIFHE S, X EPGEA RS

YU AERE 70V I 5 R HHE

(4) i% Phase 2 OCP scan Al Transients active intensity function —72 T.{F, BIAI Ik
TR 2% .

WERSCHE, IS ZIBE R R ITED. BB
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(5) Start Time Domain: JFARWIN, JT' OGN ()78 45 S5 D2 0k 2t ith 2 5 3 A A1
AT UL )5, A AN B 5 T v B S i )

(6) Actual Average Intensity: FiA 0, BIZ<HYGIE,

(7) Show Time Domain: {#fF4#, i% export ascii list, Tk save list as textfile I¥ save
list as CSV-file T txt 8L CSV ##i. TRAFEURE A A RE R L.

(8) KHM (A FIFFEFIZRTEARMA), XM Zennium Pro HLfLE TAES,, PP212
RHR AN EE R, PRERINARES, & BBA

Time Domain

Phase2 Tran
Measurement: =

'OCP scan' ‘intensi -

z 0p:pp:om, 100
z00:z00:30, 0
z 00:02:30, 200
B H EH

Start Time Domain

Show Time Domain

M Cel On Phase
Cell Off Phase
M |

Time Domain
Measurement:

Actual Average Intensity

99618m EEALED!

Setup Time Domain

|
{
5 intensily [Wn*2] : 00

Time Domain
Measurement:

Setup Time Domain

Start Time Domain

K 6-45

6.4.4 EFFHRIUIR

PG PR 38 I 3R 5 i R 7 P 5 s R AL

(1) Setup Q-extraction: W EIGHR, HIAA ML, SCHRINTE], JuoCHE (G54 0,
RIS RR 45 N B A i g ), $RECEATI (], BRI T (ZKEEER—AN 50

(2) Start Q-extraction: FFURMIRA, Hdm LK T Ui IR E 4
WHERSCAE, EZIBERR R FTE. BB
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(3) Save Data: fRAFHUE. PRAFEIRE AR ABE B 3o
(4) Setup Q-extraction: NG [H],

(5) Start Q-extraction: FFAEIGL, A BomBG NG IS 6], FEHUA B i B b o

(6) Save Data: fRAFEHE. PRAFEHREERAZARE B,

(7)) KW CERIGIRESIZS 756 H]), KM Zennium Pro HEALZE T /EuL, PP212
KREMAPEEBEAA, PRERIAAE S, 35 EPid

Charge Extraction:

P/ -2 (max.1.4K) :
discharge curreant/f :
light en time/s
light of f time/s
discharge time/s
sample time/s

P/Wm*-2 (max.1.4K) :
discharge curreat/f :
light oen time/s
light of f time/s
discharge time/s
sample time/s

Charge Extraction

Setup Q-extraction

[Sr G sscton

6-46

M log: JE XS 2 Hi il B HEE R UM ;- abs: 2 15X 24 i il 5 20 s B 4 0 {8
inv: 21X T AR AR B BE R EUR. (RA-1).

6.5 TPV. TPC YtEALZRE RSN AERIERE
1. EFEHEB: #IN Zennium Pro L2 TAESL, PP212 KHRANEEHA{L, LED H

HHeIE (2305LSW-2) iE#2LF, Probe E/I ANREEE o

2. JEHLHUA: 4TIF Zennium Pro HALZE ARG, PP212 KHJANEE AL, T 30

Kl 6-47
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3. EBERFNARE: —IHI%E Zennium Pro HLLE TAESY, 53— AR IRE S, 440000 T X
#E LED FJ66UR, HEGIRMEE GMEGR) A — @5, MOl RERM L,
i b RRAT I

@O DUEAREEE: A xfEik (CE), &S hdEl (RE), B T/EHEM (WE power),

W AR (WE sense), — % o Sl 18 B TARSE, 55— ooy i) Je A
e —HARA RSB —ANEEKH TAERM (WE sense) IS L IR,
FHR A AR AR R B A 2 NS R, 55— AN [ml % B A fi i (WE power) Fl4H Bl
R ZEL A, S T B RL B AR A

@ Z=HtkEE: W LERRA 4, Saaxtdik (CE), S6idiik (RE) ¥

F = R AR R
® FHEREE: P TAERRE - —EAIE RN, aEXdEk (CE) M4ES Bk (RE)
B H— LA .

WERSCHE, IS ZIBE R R ITED. BB
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Inas
I as
grran

=Bk m—

12 wiwa

— TR
— L ORERN
— PR
—— AR

POHBHEEE  sumr 102000

6-48

4
4. FTH MR . T JF Thales XT 848 57, Bl L2 T #k 30 70 %F, st Proceed to start
Thales.

5. $IMK 572 78 Applications i% Photo Electrochemistry, 7E Techniques i All Techniques,
7E Methods i Fast Intensity Transients. fii7 Classic Mode #ENMA S, B JLWILH
AL IS [A] o

WERSCHE, IS ZIBE R R ITED. BB
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a < J B
Data View ey
direct pote
| Id_le manually ¢
Dimensions Values Units A es 7 :::::P:ts\
3 = call ondod
Projects
Standard - .|
| Annlicatinne
B ]
Full performance only is achieved after
a warm-up for about 30 min. r—j

I~ Dont't show this message again

I Proceed to start Thales | I - Chopped Light Volammetry
PMaamum Power & Fillactor

EIS pseudo-galvanostatic

EIS potentiostatic at (drifting) OCP
Current Voltage Curves (Steady State)
Current Voltage Curves (Fixed Sampling
Current Violtage Curves (Dynamic Scan)
CV - Cyclic Voltammetry

Open Circuit Potential

General Polarization

Chrono Amperometry

Prasets

Bade & Chrono Potentiometry
Nyquist Chrono Coulometry
VE Characteristic Linear Sweep Voltammetry
Cydic Voltammetry Polarization + QCV
Emission Spectum I
Pk b Universal Current/Voltage/Time ¥
CE
Spezal-Piot i
e y ‘ | Classic Mode |
Open A T Add Dedete direct potentiostat control
6-49

6. WHIAGIR: 7EA b fA BoRIE RIS 28 E T2 ) LED S (2305LSW-2),
AR A 7 AR BUE &IOR3 K e IR, AEMRR AT stddils, LED J6J5A1 IPCE %
FHECLSNIFRESIE, ABS LT ES AbrESdE .

7. AR

(1) Source Control (JJEFEHI:

Transient Time C(BFAZMT[A]) W&, SCUEEHIZAEBALUE 5 LRI ], WERE, #
WEEIRRIARE S, SO B AR, A I A

On Phase Intensity i) WHE: FOUMBRDGRIE, Al id s K ME.

(2) Cell Control (HLALZ-FEHI):

Potentiostat Settling Time  CHE FALACHT RIS TA]) 158+ B F] R 8 A0 AN e vl 2 3149
ingie

i: FICFINHEIERI, 7 Cell Control i% potentiostat (HLAAX), HfiE & off IRASEITT,
TR E

ii: A LG, 0RO HERBES RIS 5, £ Cell Control 1% potentiostat ( HLA
1), {E VOLTAGE i iifi}t, AMPLITUDE %N OV, it on, P2AERGHIR. % &AR
TR Al E— 5.

(3) Recording (HAICR):

WERSCHE, IS ZIBE R R ITED. BB
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Setting (GGREMF[A]): SG RS UAD B A Fo R A L A B AR A A

Record Time (ie M [A]): 10 3R 1 HE R ' HEL Y7 1) B A g 285 s (1] 5

Pretrigger (flR BUMS (A1 ET 43 LE): 40 10%, BIH R ET 10% MK f5 90% M EHE #id 5%
¥

Resolution (Z3#¥%): WHOEKAH]N 10 ms, Zr#FEA lus, BPAIiES¢ 1*10% 558, %
PR Z A G Ab B

7E: 1s=1.0*10°ms=1.0*10°s=1.0*10"?ps.
TPV On-ofl’

(4) Intensity Course: TPC /¥ Off-on
On-off: JGjifi /il On Phase Intensity ¥ & MG0#, MG settling 15 B I TE], 235 ¢ DGR,
106 IR O HEUE R 3E 6k
Off-on: 7t off IRZS, % On Phase Intensity ¥ B 1 YGHR T 1%, $& /5 6 IR B S M S ]
(5) Measurement: fi iy Start Recording, J e8] 45 55 st 46 I -

Transient Time

100 ns (galvanostatic) 3
. . 1us
2 s
Source Control
8us i i T 400

on-phase intemsity [Wn*2] :

25ps

[ENEEEN OPOTENTIOSTAT @ON [ERIEE OrPoTENTIOSTAT OoN [l Potentiostat VOLTAGE OPOTENTIOSTA” @ON
. @ GALVANOSTAT @GALVANOSTAT QOF

DC VOLTAGE DC VOLTAGE

s _
_ W
DC CURRENT DC CURRENT
\

Cell Control

FREQUENCYN AMPLITUDE

1KHz oV

Recording Intensity Course:

B seting :

BRI Record Timel| Settling time /s =€ = ccw'v'cq

% Pretr r Record Time / s s { ofFon
(%] “ gge Pretrigger Share / X:
Resolution Resolution / s -

Kl 6-50
(6) Outputs: PRAFEHE, Export Data: FHHHE. (RAFEEE® A GHIF .
(7) FCFCHRBESTERAZE S, € Cell Control % potentiostat (FEAZAX) sSidi off,
A I
(8) KM CHAYCIRIERIZE T /M), KM Zennium Pro LA T{Eu, PP212
KEFAHNENE A, PRBRIARE S, & B4

WERSCHE, IS ZIBE R R ITED. BB
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DATALIST bt -
EXDOT é S| | | ez | 4748 ] 23450 Cursur [[4907u  vus
B'Jﬁj gt
I mnum I

R |
pass listto editor |

K 6-51
6.6 CLV ¥itiR 2 b MR R G BB A
TR BN Zennium Pro HAAL2ETAENE, PP212 KA EEHA1X, LED H
HHEPR (2305LSW-2) #EH:Lf, Probe E/I ANEEEER .

2. FFHLTIFA: $TH Zennium Pro FEALZ: TAEUS. PP212 KH AN EE ALY, i 30
AN

K 6-52
BEERFRE: —Uii%E Zennium Pro HIAKZE TAES,, 53—t B EEAIIRE &, K A5 0 T Xof
#E LED FDBGIR, 5 A Jaigs MG A — @8, HOOGBHLRAER S L,
i b A I
© PYeRERE: Ok (CE), Gk (RE), BE TR (WE power),
WO TTAERAR (WE sense), —Ji Bt 73 A4 7E FAG 272 ARG, 53— I 70 70l A
o —HURIA RSN E R — e TAEHMN (WE sense) F1Z L LR AL,
FSRI R AR A A F b o S S B, 53— el % i AR LA (WE power) 4B
AR ZEL A, A% PR T BB AR
@ =HREE: W LAERREF %, SaEElk (CE), SeaSiil (RE) M
F = F R A R

© PR PILERREIF &R IENR, Z0X Bk (CE) MBSl (RED
WISCHE, IRERRE R STED, RE
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Inen
I esmt
[ 132 1

=Bk —

12w 1w 4

— TR
e T 0N
— PLRR
—— AR

(LY 3375

AREE: 1929194
6-53

4
FT AR T HF Thales XT #5577, Bl & Tk 30 43%8f, A7 Proceed to start
Thales.

AN

5. MK J5 12 £ Applications i% Photo Electrochemistry, 7E Techniques 1% All Techniques,

£ Methods 1% Chopped Light Voltammetry. il Classic Mode 3t NI T, A JLFD
WILEAI T o

WERSCHE, IS ZIBE R R ITED. BB



{45 T {Euk(Zahner-Zennium Pro)-YEEL ML ZE-IRIT (k81 FEMIIR RGFRERIERTE % 54 T, ¥ 70m

ﬂ a B ThaleaxTs 14058
Data View
direct pote
Idle manually A ’ C SX ]
Dimensions Values Units a es . :g:::::ﬁ Projects
. = cll ondol ’51—3 J
Projects -
Applications
I Anmlinatinne Techniques
H - AN Techngues
) Methods
Full performance only is achieved after R e
a warm-up for about 30 min OPV Emission GV
]' Abcorbance CV

r hi ha IPCEQE
Dont't show this message again ras‘é’:ﬁ" sy Trarsionts

OIS
I Proceed to start Thales |I _____ B nOSMOTR )

Ma m.ml"wa&l’l clor

EIS pseudo-galvanostatic

EIS potentiostatic at (dnifting) OCP
Current Voltage Curves (Steady State)
Current Voltage Curves (Fixed Sampling
Current Voltage Curves (Dynamic Scan)
CV - Cyclic Voltammetry

Open Circuit Potential

General Polarization

Presets

= Chrono Amperometry
Bade A Chrono Potentiometry
Nyguist Chrono Coulometry
VE Characteristic Linear Sweep Voltammetry
Cydic Voltammetry Polarization + QCV
Emission Spectum

Phtocumant Spectum Universal Current/Voltage/Time

CE

Spezial-Piol "
e y | Classic Mode |
Open A T Add Defete direct potentiostat control
6-54

6. WHIAEIR: 7EA LA BRI RIS 28 T2 ) LED S (2305LSW-2),
AR A 7 AR BUE & IOk B K e IR, B AT stddils, LED J6J5A1 IPCE %
FHECLSNIFRESIE, ABS LT ES AbrESdE .

6.6.1 FobREZ etk ziE (LSV)

(1) Voltage Scan: &K 515

(2) Scan Control Parameters: &AM S4: ARG EL, AL LB, B
FERE, RAFEE (RIS, BEER 100 A, —REE 50 5D, 6N
ORI — IR ) 6

(3) Current Limit/A: HEFE, AT, 6 R CLERI AT,

(4) OCP-referred: —MAAIE, )ik BRI E I BALYEHE AN T OCP MAZ
Z L.

(5) Starting Ramp: —MRAAME, Ak EREVIMEAERE T, W BE MBI AL
5T % B AL AN [R5 BT

(6) Start Voltage scan: FFAGMIR, S>HERATIEICIR I B AT A Th %, AU &K
TR, R GYR A A

(7) HE-HR- b5 X-axis W E AL, Y-axis left & E 58, Y-axis right &N
R, FLR-HE N SV 2k, FEOOG 5D R M R, O iR B GRS N T, AN[E]

WERSCHE, IS ZIBE R R ITED. BB
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A7 R G E R N ANE], BRI ] DA 21T S 30k 20 R s, AT IR )N B A 235X
MEE
(8) Save Scan: fRAFEE. PRAFEIREEIEARE B H S,

I-.r‘ Voltage Scan | Scan Control Parameters

.: Currenlvs.T_ime OCP referred Starting Ramp i
® OCP vs. Time first edge potential /7 U :

M 1. Edge Potential -0.200V second edge pote:tial fF 0

. scan speed / Us—
M 2 Edge Potential 0.600V Samples/s

Scan Speed 10m V/s Light peried time / s
P—
Light period time | [IIEEIN

Current Limit / A -10m...10m

[ Start Voltage scan
| Display last scan intensity [Wm~2] : 400
Previous CLVs

Save scan

Start Voltage scan

| Display last scan

Previous CLVs

Save scan

6.6.2 HOL T HET B

(1) Current vs. Time: &R 7772,

(2) Recording Parameters B S50 WA g, REEGEE (RIS, RFEE
FEWE TS, SR GFIUR LR, ke, MimERE CHEps
' FELIAL KRR

(3) OCP-referred — M ANAli%k, Starting Ramp — A A ik .

(4) Start Current record: FFAAMNA, SFERFTEGIRM SR H IR, ANEBUEH K
KGR, MG o

(5) IAl-F- 658 X-axis W B ANA], Y-axis left & B NG0R, Y-axis right BN
I, ORI ' FLI R 5

WESCRE, IR K FTED, SZE)
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(6) Save Scan: RFFEE . DRATFEUEEARAREHBLH SC.

® Voltage Scan - Recording Parameters
« Currentvs Time |

: ) OCP referred Starting Ramp i
® OCP vs. Time

Polarisatien potential / VU : 0.400

_ Samples/s - 50
M Set Potential 0.400V Light peried time / s -8

#samples/s [N Recording time / s z 00:00:40

Light period time [N
Recording time 00:00:40

Current Limit / A -im...1m

Start Current record

| Disply lest record Intensity [Wm*2] : 400

‘ Previous CLVs

Save record

Recording Time /s — Start Voltage scan

| Display last scan

Previous CLVs

Save scan

6.6.3 HE T HI BRAL CIF % Eb R B B 8] B 45198

(1) OCP vs. Time: &M 5%,

(2) 7£ Recording Parameters W B S 4. RAEEE CFFRPRJUA A, REEHE B E T
2, G G, 1dRmf .

(3) Start OCP record: FFAFMIR, <>HE/RATIENIR I BT A ThZ, AEUUE K
TR, SR A o

(4) B IE)-F R -obas: FFORIaxt bR B, Tl r ot B b TR R gt ] L
K, WHE B B Sk M 2 AT TR AR, T DU Bt B, i TA) R LA
WEBK.

(5) Save record: fRAFEHE. =HMIALE R FH: £ Display last record, % ASCLL
Export, % savelist as textfile ¥ save list as CSV-file T txt 5 CSV #ffi. (#1750

WERSCHE, IS ZIBE R R ITED. BB
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Pa AR AN REH B 0L,

® Voltage Scan — Recording Parameters

® Currentvs.Time
w OCP vs. Time # Samples /s

Light period time UMMM || Light peried time 7 s = 50

Recording time 00:01:40 Recording time / s = 00:01: 4D

Samples/s =

Start OCP record

| Display last record intensity [Wm~2] : 400

Previous CLVs

Save record

| Start OCP record

l Display last record

(| Previous CLVs

Save record

Y-aeis nighl
| -

® e s B b =3 \
' Flog Flabs [ inv _:]

K 6-57
T log: & X LRI HIO SIS BB H, abs: A2 75 Rk 24 R b 1 B o B A HE
inv: &SN Y HTARBRE KB R B (GRLA-1).
6.7 IPCE/QE Yt BB BE N A R G BRIERE

1. HEFHEE: A Zennium Pro WAL TAEYL, PP212 KHMAMEEHAML, IPCE %
44 LED F1)606UE (2307TLS03) E3:LF, Probe E/I AR .

2. JFHLIER: $79F Zennium Pro HIALZ2TAFuL, PP212 KA EME AL, TAL 30

6-58
3. EBAFIEE: — W% Zennium Pro HEALE: TAEL, 55— imiE B Ar U RE &, B AR T X
WSO, ISR . $TE. EE



B 14 % T {Euh(Zahner-Zennium Pro)-JE BB AL F-IRUT (& 5T) TENIX RGin ERIEMIZ % 58, 705

#E IPCE Y, PEEAHEL —=K, 3% FBAREIIK.

© B aastdilk (CE), sl (RE), B T{EHEM (WE power),
WO TAERM (WE sense), —id&FUE0 73 AAELE AL AR, 53— 73 A R AT A
e ZHIRIR RS EIEE: — R R TAERHK (WE sense) M2 HHIRZA AL,
FHSRMAR TAF B (¥ Al 2 S RO R, 55— [l R AR Bl (WE power) FH4hiBA
R ZE A, AR F T TR Bl BB A

@ Z=®RkEE: W LEBRRAGIF—4, SaEXElk (CB), SEaStdEil (RE) #
A= HARAAR 2R

© WML P LAERR S I —RIE N, Xt dk (CE) Mgkt ik (RE)

I LA k.
| \ | Dl
. &

— L
— L

— SRR

—

PORBEEEE  swwr ez e

6-59

4
4. FTH MR . 7 Thales XT 8048 57, B\ L& T #k 30 7041, st Proceed to start
Thales.

5. HEFMR k. 7E Applications % Photo Electrochemistry, 7E Techniques i All
Techniques, 7£ Methods i% IPCE/QE. siifi Classic Mode i ANMA G T, A JLAPHILAR
AT 1] o
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a Z]

B ThateaTs a0 158
Ll direct pote
Idle 77’ ’ manually ¢
Dimensions Values Units A eSX ’ _'°°:9":'°ts\ Th ’ XT
. - i:"ncﬂ r:or “ cs
Projects Projects Requies
———— irm—cil
Anmnlinatinne -
H ].—_J Applications
Photo Electrochemistry -
Full performance only is achieved after .
a warm-up for about 30 min e Techniques
- T -
I~ Dont't show this message again !" J
Methods
I Proceed to start Thales | I _____ 1 Controlled IMPSAMVS
(OPV Emission CV
| WE st e —
EIS potentiostatic at (drifting) OCP st ersty Trans
Current Voltage Curves (Steady State) Pl e
Current Voltage Curves (Fixed Sampling MOISMDTR
Current Voltage Curves (Dynamic Scan) Chopped Light Votammetry
GV - Cyclic Votammetry Maximum Poseer & Fillcto
Open Circuit Potential Automatic fime constant defesminalion
o General Polarization
Chrono Amperometry
Bode A Chrono Potentiometry
Nyquist Chrono Coulometry
VE Characteristic Linear Sweep Voltammetry
:’“m"asm"';hﬁ' Polarization + OCV
mission Spectrum .
Fhotocurtant Spactum Universal Current/Voltage/Time v

CE r
Spezal ot i Classic Mode CassicMode |I

Open alv Add Delete direct potentiostat contrel photocument spectroscopy wih tuneable bghtiaurce

6-60
6. WHAGIR: 7EA b MA BoRAE RIS 28 E T2 B¢ IPCE YeiiflS (2307TLS03),
FR I 75 AR BUE & OR B K eI, EMHA Tk 46 4T, LED J6J5 A1 IPCE Y6 i
HOLBNMIFRERIE, ABS LI FEE S AFRELIE.
7. g EME: 5 IRFTHF Thales XT B2 #H IPCE Yeiiizhlas, f/MERITT,
AR (et gs IPCE JUERLICEE TR .

B s f - O X
File Help

Connected to Thales.

Controller serial number: 17431

Controller SN 17431 |Thales online |Axis 0 TLS_FI steps -1 Axis 1 TLS_LA steps -1

K 6-61
8. MR
(1) Source Control (Yi#EH):
i: select source: IPCE JGIF/E HHANFEISE KA LED FEFIA R, 7TUAE B CIHIEA . Sk,
H— L FF55E B
ii: access lightsource photentiostat: ¥ E M &) FREQUENCY CRRESNZHAE) Al
COUNT (MM JE ), ridy on.
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e RROEAER SRR i A 0%, FEORPHAE IR E 1000Hz (1 F2HREN 1000 0, A HLK
FHRE I B 300Hz, MRRMBUL B LM ENE S 10Hz, RHESZR 5155 0 8
WETRRVNT 17,

iii: Background Light : WEHFOG, HAGsR, X T ARRHEE A REA T 2 50,
XFT G R TR B — R 5O,

(2> FARi77: EFF Wideband.

Wideband (a4 ): 68K

Continuous: JG5RES, 7MHF%

Mixed: ] WOGXIHAH Continuous B, 7E4HMILLAMNXIHA Wideband i

(3) Cell Control CREALZZEH]): MRIZAP R E Hift /5 VOLTAGE, 3% & ACii Ik
AMPLITUDE & 0V, &7 on.

(4) Scan Data:

Wavelength: % 35 4 6 F o 8] (133 4

range start/end: XJ T K VG H];

setting time: FEVIH—MEASHR LI TE] .

(5) Polarity: ARIEAMEIRE n BERZ P M., HIaER, BIPLER*-1,

(6) Cell Area: i NSEPRTA, &M EHE A K TOCBE A, ¥ & NGB A
1*1=1em?=1.0*10* m*=100 um?, AP RHEAUN TGP, BB M EHER.

(7) Start Spectrum: JFAEMIE, BEAMEL A .

X H thelesxrssouss

e e §
CIMPS-pcs: lightsource 2307tIs03 @ POTENTIOSTAT “ON
TN O GALVANOSTAT @OFF
DC VOLTAGE

DPOTENTIOSTA" ©QON
I b GALVANOSTAT @OFF
DC VOLTAGE

FREQUENCY [l AMPLITUDE count Jl WFrecuencyll amPLITUDE

| _foorz W ov__|

leasurement

on_ W 10 |

@]

K 6-62
(8) TEIMI Fi 1 A MR EZ MR FESEI ARk, MRS 5 AV
AC INTENSITY P: &6 HI{ES; AC CURRENT I: ¢ HLIR I N {55 ; SPECTRUM P:

HANAS R E 558 ; SPECTRUM I: Wi N [0 B S S 0m
WSO, E/IBEEEER . $TED. SED
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(9) Save Spectrum: TRAFEHE . PRAFEHE G A REH I OL.

(10) Source Control: siili OFF, XMIHAL, 245V, KM EE: Cell Control: sHili
OFF, ML [T

(11) Analyze Spectrum: £iil7 select diagram, & IPCE f1%, s file operation, A
H#E . 1E export ascii list ‘T HEHE, 1% save list as textfile fR1F. RAFEIEEIEA
REHI I 3L

(12) KM CEAOGERIERI ST <MD, KM Zennium Pro AL TAESS, PP212
RHEFANETE A, PRBRIEARE S, & P4

Theeo1380 0S8
Spectrum: ipce

05 o6 o7 08 o8
wavelength / um —

I [ N | I | I
04 05 06 07 08 03

6-63
6.8 R RSHEIETR R A RIERE
6.8.1 MRk itk

1. EEHEEE: BT, e, G, BT PP212 (Probe E/I AR 1HHLIEHI &
JEREA SR RS, AIZIEHN USB; AEHMN USB. ML, 1HHUE
WA o FEIRE S AL 2 TAR S ARIE, ENBL b, TS AT e = ake, fids
FFIIAE o

2. NI $THF Zennium Pro HIAKZETAEMG, PP212 KHIAMNEE AL, T 30
I3

3. ATHFEME: $THF Thales XT #fF 577, Wil T T 30 408, i Proceed to start
Thales.

4. MR fF Applications i% Photo Electrochemistry, 7E Techniques 1%£ All
Techniques, 7E Methods i% Absorbance CV. it Classic Mode #E NI AL TH, )L
FORIaA A A] .

5. EEIER R ME: PR SRR AT S 2% M
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a B B ThalesxT3.80 USE
Data View o r—
direct N avel#ngl
Idle n’a ’es XT ey . vl
Dimensions Values Uniits =potatios T;’ ’ X
- sefpainty - Hm
: -sepont, NICS J e
Projects Projects Requres i
o ] [Standard <] ]
Amnlinatinne o
H E Applications
i[’h.: Ao Elechochemstiry
Full performance only is achieved after :
a warm-up for about 30 min, l.—_| Technigues
I~ Dont't show this message again (Al Technigues =
W Methods
Proceed to start Thales
Controlled IMESAMVS
] : OPV Emission GV
EIS pseudo-galvanostatic
EIS potentiostatic at (drifting) OCP IPCE/QE g
Current Voltage Curves (Steady State) Fast Infensity Transients
Current Voltage Curves (Fixed Sampling OISIDTR
Current Voltage Curves (Dynamic Scan) mOIS/MDTR
CV - Cyclic Voltammetry C Liaht Volta
Open Circuit Potential hopped Lig mmetry
L General Polarization Maximum Power & Filltacior
Presets Chrono Amperometry Automnatic ime constant determination
Bode & Chrono Potentiometry
Hyquist Chrono Coulometry
VE Characteristic Linear Sweep Voltammetry
ke tatimoly Polarization + OCV
Emission Spectrum 2
EhitorientSptcim Universal Current/Voltage/Time v
CE
ag‘esnal-PIm = | Classic Mode
Open Al ¥ Add Delete direct petentiostat contrel Classic Mode
B CIMPS Ace a X
o TSRS
Ready. *
Controller serial ber: 17099
Devidx: |
Maximum Steps 12902
avees ARATRNIA N\ ¢
Fle Help

New Number of Averages 1

Int. Time 1000 ms Averages 1

6-64

A GIR: 72 B 2R light source uncalibrated (CREZHENGIE ), Aidi Calibtation 1 H

WHESCF: C, THALES, cimps, 2306wow01-s02is, LOAD . #3547 FliHE K,

%, B¥REEER, W A .
CIMPS-abs: lightsource uncalibrated ! CIMPS-abs: lightsource 2306wow01-s02

A E: BEABRKTEE, BoifE (R, (SR ED,

Integration time/s:

Count of averages:

Cancel

C, THALES, cimps, 2306wow01-s02is, LOAD
A spectrometer settings: X

Wavelength range start/mm: 360 I

Yavelength range end/nm: 1. 05K I

6-65

B A (R
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8. HzpsE, TR BOLHEE (Auto FANIE)

LU R IR Al an P R

(1) ref: HEFMSHEE. SHMBIIEDLEME .

(2) Dark Reference: T Ht.

(3) Bright Reference: Z WAL GIE

(3) meas: EFEMAFES . FEMIBFEIIRDCIRAE .

(4) Cell Control: Jitt il ELififi &= VOLTAGE, siifi on.

(5) Absorbance: FFAGMIR. KRR G 15 2 LRE G 1 AR ok B R AR RE IR IS 35 o
(6) Cell Control: XM Eifitfw/k, i offe

(7)) MAALEHRG, KA CEA 2T %R M), K] Zennium Pro HLAL % LA,
PP212 KHLGAMEH AL, PRERIAAE S, & EBA

9. Fatsn, FAMBBOEHE (Auto AL

F2 U AR R i an D R

(D) ref: EFENMZEFE. SIS EDERME .

(2) Dark Reference: 1 5.

(3) Actual Average Intensity: T AIGER, /D 15K, FH/NGAAT .

(4) Bright Reference: % HLFEHI17 i

(5) meas: EFMAFES . FEMIBREIIRDCIRAE .

(6) Cell Control: Jifi Il ELififi = VOLTAGE, il on.

(7) Actual Average Intensity: s AJGIE, /D 15K, FHARAALT .

(8) Absorbance: FFAHMIR. KERFE G 1 52 LR 1E AR IR RD A AR R TR SO B
(9) Cell Control: XM Eifitfw/k, i offe

(100 MHREEHRIG, KA G A 518 7 56 %MD, 9% Zennium Pro FiAL 2 TAEY,
PP212 KHLm AN EE AL, PRERIAE S, 5 BB

10. H3uwk, HahgosiE Gk Auto £2)

F2 WU AR U i an B B

(1) Auto Dark scan. Light: )ik b, HzhfER.

(2) default: i% off, WML A5 B3R HLT .

(3) Cell Control: it il ELififh & VOLTAGE, il on.

WERSCHE, IS ZIBE R R ITED. BB



FE 4% T {3k (Zahner-Zennium Pro)-YEEE L F-RIL (&) &R RGFRERIEMTE

64T, H 0T

(4) Absorbance: 4t HBIHE,

WG, .

(5) MRLEH G, KA CHEAEH# T M), M Zennium Pro HLAL 22 T /Euk,
PP212 KHRANEE A, PrBRIAFE S, & BB

@ GALVANOSTAT @ OFF

[ VOLTAGE | ‘ OPOTENTIOSTAT OON

slide pos:

o ref
' meas

|FREQUENCY |§ AMPLITUDE ‘ COUNT

OPOTENTIOSTAT QON
@ GALVANOSTAT @OFF
DC VOLTAGE

Auto
Darkscan |l
Light sl
slide pos:

< oref
€ meas

DC CURRENT

OPOTENTIOSTAT OON
.GALVANOSTAI .OFF Auto
Darkscan &4

Light &

default:

2 off
® on

| FREQUENCY
1KHz

| AMPLITUDE [§
oV

11. H3tsw, H3hE
PRI O s e an R A2 B

(1) Auto Dark scan. Light:
(2) default:

(3) Series Parameters:

BE M EITRE

i, Dark Reference
Light Il —

Spectrum:

v

| Bright Reference ¥

) # bsorbance

Absorbance Series

Analyze Spectra

Actual Average Intensity

_lezl

Spectrum:

: Dark Reference
| Bright Reference

r
i i \bsorbance

Absorbance Series
Analyze Spectra

Spectrum:

| Dark Reference Y

Bright Reference v

Single speﬂ rum at pre

Analyze Spectra

K 6-66

HOREHE L R AN T,

IERIE OPOTENTIOSTAT @ON

@ GALVANOSTAT OOFF

DC VOLTAGE

DC CURRENT I

YN/l OPOTENTIOSTAT @ON
@ GALVANOSTAT OOFF
DC VOLTAGE

t Intensity (max.2.892K)

=
e E—
0K Cancel

DC CURRENT

1KHz ov ‘ 1 |

SO RS (% Auto £2)

w)ig b, A
i off, WKL S BB KL
EEEAFMAR R, k. B, IR, REEE. Ik,
AT (1 0.5) BT —

BEl (% 1)

(4) Setup Series Save: S B IRAFERE. W 5E HENRTE . RAFIRAEF A AR L.

(5) Absorbance Series:

PAR/EHINFW

(6) MRLE WG, KM CEAEH# T, M Zennium Pro M2 T /Eul,
PP212 KHE /N EE A PrBrlFAE M, @ EBE
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Spectrum:

Series Parameters

ir Dark Reference 0.100V |SE

Light & ——— | EELCAA End

default | Bright Reference 0.100V Step
off

; e | Absorbance m Atls
| Absorbance Series AV Tel -

‘ Analyze Spectra

Parameter: [BERSAN [ scan range (-5.23635177716839 to 5.23603177716839) / V

starting value / V: 0.1
ending value / V. 0.3
stepuidth / V- 0.1
settling tisa /22 |6

® of full cycles: [0

;ﬂi File Operations:
§ | Save Spectrum
- I . ool

absorbance / % —

' i Setup Series Save

6-67

6.8.2 K EHGIENR
1. JEEHEE: PP212 KHLR AN EAE AL S IR 88 SRR R e IRIER:, SRk 2%

(SEL033) —im 5 HAb2= TAEuAEE, 7 —in 56 & (LLT950), H4ll & et
TR 5 IR RS B 5T,

6-68

2. JFHLI#A: 3T Zennium Pro FALZ TARSE . PP212 KALFANEE AL TIH 30
T
WS, IR R . HTELL AL
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’
THALES XT
use

3. FTIF#A:: 47T Thales XT #f4: , BN T 30 49048, il Proceed to start

Thales.
4. K 7. 7 Applications i% Photo Electrochemistry, 7E Techniques i% All
Techniques, 7E Methods i%& OPV Emission CV. fiif; Classic Mode #f A\ S 1
N 7 A ¥
A LRI A I 6] o
3 =] aran AN N o AN g 1=}
5. ¥EHlEREME: Bl s O IE G g, RMERITT,
a 2] B
Data View o Wg;:e Wavelengt
ranually ¢ objects
Dimensions Values Units T;’a ’eSXT :::;gm n’“ ICSXT _: ‘;‘:;‘g_
Projects e Projects I: "
equires &
Standard -] .| Standard S '
Annlicatinne . y
Applications
K Photo Electrochemistry -]
Full perlom:enn:le] our:y 3:35 achieved after Techniques
a warm-up for abo min.
]v
I Dontt show this message again
I Proceed to start Thales | I ]
| EIS pseudo-galvanostatic
Gurtnt Votage Guves (Sehdy State)
urrel ofa i
Current Vonai Curves (Fixed Sampling 5?;6"}%“'“ VENE ETE
Current Voltage Curves (Dynamic Scan) mOIS/mDTR
CY G Vo St Vot
General Polarization aimum Power & Filactor '
Fresets Chrono Amperomelry Automaltic time constant determination
Bade Chrono Potentiometry
Hyquist Chrono Coulometry
VE Characteristic Linear Sweep Voltammetry
:::'s:’:ﬂ"as’:;";:’; Polarization + OCV
e Universal Current/Voltage/Time v
cE
SpaatPin y Classic Mode |
Open av Add Delete [Grect potentiostat cantral Classic Modell

ILTControl % J

File Help

Absolute Spectrum Done.

:Int. Time 10 ms Averages 10 Signal 2 % @ 456nm

& 6-69
6. D IE A
(1) MR i spectral resolved.
WEIGIEASH: JuibaRuE, HontmE, R
Dark Reference: JGIERHEAS a5 755 b, kil Dark Reference il
T

db 5.

gt WA5EHT T
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E Spectrometer settings: p_ [ Dh.’k Reference v
Wavelength range start/mm: 360 geodtite
- Emittance
Wavelength range end/mm |Bo0 |
Int tion time/ 10m
S [IE— Emittance Series

Count of averages

0K [E | Cancel Analyze Specira

2 spectral resolved
® integral emittance

& 6-70

(2) Electroluminescent Device Control: # PP212 i tH I f & HLR, 1@ AL TAE
sz, B E VOLTAGE 2284F I, st on.

(3) Emittance: 7 Emittance JFZR MR, ALK

(4) Electroluminescent Device Control: it off, I i i i B L I

(5) Series Parameters: R E L, L, KESHEAT R0, WHEE, WE
SRR £ N 78 SN 2 i ET

(6) Electroluminescent Device Control: Jifi Jll ELJii H1 5 VOLTAGE 515 & [ 46 f e A
[, M7 on.

(7) Setup series save: & BAEEARHLIE . PRAFERAS AN AR 24 A BEH S

(8) Emittance Series: #id7 Emittance Series 45 201

(9) Electroluminescent Device Control: 5 off, & [t in i) Bt FEL %

(100 ZHE &l FIIWARA A T ROl , o m] DA — R AL . FRIR I [R]YE B OGS,
AT AN REAE . BEAAARR I A, AR XS T, AR BRI 9ot
B S 't 1 Ik ) 45 R B A

QD MRS G, KA CEE R T ERK D, XM Zennium Pro ML T AR Y,
PP212 KHLFANENE AL, FrBRIARES, & B4
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KGRI | OPOTENTIOSTA ™ OON
IECEE | @ GALVANOSTAT @ OF!

DC VOLTAGE

DC CURRENT

FREQUENCY |} AMPLITUDE COUNT
1KHz oV 10 |

& =

Parameter:

Series Parameters [ scan range (-8 10

0.000V |ESEU starting value / ¥
anding value / ¥

step width / ¥

ICEIEE OPOTENTIOSTAT OON
@GALVANOSTAT @OFF

Electroluminescent

[ENIEEN OPOTENTIOSTAT @ON
@ GALVANOSTAT O OFF

DC VOLTAGE

Dark Reference ¥

Emittance Series

DC CURRENT

Analyze Spectra

VA

0.6

ot

LESEEEN OPOTENTIOSTA ™ @ON
| @ GALVANOSTA1 O OFF
DC VOLTAGE

; File Operations: Dark Reference ¥

I | Save spectrum Emittance
| Setup serips Save || J| Emittance Series

. K DC CURRENT
e series

Device Control

0 rAnarvze Spectra

(V]

1
DC CURRENT I

FREQUENCY Jll aMPLITUDE J|__count ||

# 6-71

7. St

(1) MK 1 integral emittance.
WEIGE XS SGIEAMEE, BrmE, R
Dark Reference: JGURAE#R ()55 715 b, Rt Dark Reference Ml
o WM—HAT, Lm Ty, XEAAN.

(2) Input spectral data: i AAF DG HI AR U5 58

(3) Scan Parameters: W &ML, HG, I REISHFT—
JEYEE, P, AERREE . Hagid s,

(4) Electroluminescent Device Control: i JIl ELUil {1 . VOLTAGE 55 ¢ & 1)L 45 Fi R A
7], M7 on.

(5) Save characteristic: W EAFEEITHIE . TRAFERACHI SIS AN REF IS
s Start integral scan FF 4G

(7) Electroluminescent Device Control: it off, &Pt in it B FEL % o

(8) TEIMACHPACHIETE, £ RIIH A UL I E)E A AT G iR iE

(9) MREEHSE, KA CEAEHRIERTRE LR, KH Zennium Pro AL TAE NS,
PP212 KHLAMVEERAAL, FRBRMCREA, o5 BB

db =

5 MsET P

I, s, RKEH

(6) Start integral scan :
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® spectral resolved Start integral scan A OLED source characteristic X
< integral emittance
580n

| Input spectral data

Dominant wavelength /

half intensity line'width / m: | |300n

580 + 300 nm Cancal

YRR H scon ronge (8t08) /V X EREE OPOTENTIOSTAT OON

Scan Parameters Parameter:
@ GALVANOSTAT @ OFF

sterting value / V: [0.5

ending value / V: 0.7

- step width / ¥ 0.1
0.010 V | e e m.c"'“"‘ step tine / 3 [2 ]
_ Electroluminescent
[ ]| cawea .
&l Device Control

0.006 vl

0 [A]

O potentiostat O off
® galvanostat @ on

VEEPY OPOTENTIOSTAT @ON
@ GALVANOSTAT ©OFF

DC VOLTAGE

4
EETYorrrTT || eut spectral data

intensity Wm™ —

DC CURRENT

Display / expo 580 + 300 nm

FREQUENCY [ AMPLITUDE
1KHz ov 10 ]

6-72

7. HEX/IEMSTH
Q/WU FLHRO01 145 #H3E

8. IBF
F AL 2% T4 ¥k (Zahner-Zennium Pro)- Y6 AL 2EZ-R U CR S 18R R S fd H id 3R .
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%70 5, #7050

R EFERILHE AL G Ak TR LA CRSD MR ES% 20 4
& X, (V) % BRERE
R | LA
;”‘2 RAA i’iﬂ #%?gff WS Had | BREEFERAA [T A
' ‘ A T O LEFE-BIHE | | e
3 ARG A
5.6 k= kA 45 4K 5 W, 3, J FEL ) 4, 1 WW-ZS-20190506-001 v

A S ERAAARENBRIL, —WEFHTHRE;, —ZIEEE, KAAEA BRI R, IR P HEIAMER PR ARLKRT; MXEH RN IREE S

WHERSCAE, IS Z)BE R A TR, KB






