(0 e B e——
Ansleased PGSTAT 101

* FusSuIv AN 214 Uwﬂﬁﬁﬁmﬁ‘ﬁ' 10 Cyclic voltammetry

* ANANISANEIN 2 UNISAN®T 2557

¢

AMWNTNAN Al INENdIans uinInendeulll

www.sclence.mju.ac.th/chemistry/




°1.
*2.
*3.
3
*5.
°6.
*7.
*38.

a15uey

N13R3ENLUIIATH Nova 1.8 Lazlasad p3

nseseut i agiead pl0
N13 Operate p20

N5IATIERTaYA p23

nsuaansIlansen ey waglguselowsila p3s

N5 lUlglu MS-Word p57
MsUAsuNINAaDY p70

nsivgunsal wasUngunsal p73

AMWNTNAN ANEINEFEIans uvanedowla

wwx;v;s'cience.mju.ac.th/chemistry/

2




1. n1swmseuldsunsy Nova 1.8 LLazLﬂém pgstat101

¢

AMWNTNAN Al INENdIans uinInendeulll 3

www.sclence.mju.ac.th/chemistry/




@'ﬂ : - = ,
1. 1 UnLATDIADNNALNDS L UA LATDY pestat 101

2. Waldsunsu Autolab>Nova 1.8 945U
| | #5 internet Explorer R _ -

{!',. Windows Anytime Upgrade
& Windows DVD Maker PG
52 Windows Fax and 5can
 Windows Media Center Documents
@ Windows Media Player
E_T Windows Update
-l ¥PS Viewer
. Accessories
| ACD Systerns
. Autolab
. JENSE |
| Tool
. Catalyst Control Center
. ChemBicOffice 2010
. DAEMOM Tools Pro

, Games

Pictures

Music

m

Computer

Control Panel
Devices and Printers

Default Programs

. HP Help and Support
. Maintenance

) Microsoft Office
Back

Search programs and files

-~

AMWNTNAN ANEINEFEIans uvanedowla 4

www.sclence.mju.ac.th/chemistry/




solvlusunsuviu dndnwiazidu lald Nova 1.8 dagy

4 -~
DEDICATED h."D RESEARCH

1.8.17

. d
WAL ANINgImans aninedewild [

. wwwiscience.mju.ac.th/chemistry/



dalusunsullatasa azdang Connected device AUT40648
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File View Profile Run Tools Help
HRR| 'ﬁ].‘_%l‘.{: == 0 T T |EE3|:|IJ_:| D0 e EB 0 o | |

Connected device AUT40648

N

User log message Time Date Command
1 Autolab/USB connected (ALT40648) 23334 PM 1/6/2015 -
b Start

Connected devices:
Ready « AUT40848
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ne View>Setup View

{8 NovA
View | Profile Run Tools Help

] v | 1 [ETlER E S

H LJ h|L‘ Advanced procedure view @ |m “_.—‘ [ % Jﬂﬂ ] ) E’! - |n =] | 9|
IMI::}, Setup View | Commands Parameters Links
- A et

Multi Aultab View New procedure
Remarks

End status Autolab

Analysis View Signal sampler Time, WE{1).Current
= Opticns Ne Options

| 2| Userlo Fi1
(= 9

.  Instrument ALUTA0648

73 Autolab display F10 ;E: Instrument description
FRA manual control <

[
=21
| B| Measurement View

MDE manual control

MUX manual control

- TestBA, 11/25/2010 11:32:36 AM

TestBIPOT, 11/22/2010 4:23:10 PM

- TestBooster10A, 2/25/2010 11:14:59 AM

- TestBooster20A, 8/12/2011 8:33:04 AM
TestCV, 4/2/2010 4:55:09 FM

TestCV PGSTAT101, 6/3/2011 2:30:16 PM
TestCV PGSTAT302F, 7/28/2011 11:35:23 AM
- TestECD, 2/22/2010 3:12:15 PM

.- TestECN, 2/25/2010 11:40:07 AM

TestEQCM, 12/13/2010 4:52:06 PM

- TestFI20-Fitter, 4/2/2010 5:15:47 AM

- TestFI20Hntegrator, 2/11/2011 9:51:54 AM

- TestFI20Hntegrator-PGSTAT101, 6/3/2011 2:4¢
- TestFRA, 5/27/2011 3:29:36 PM

TestMUX, 2/22/2010 4:10:32 PM

- TestpX. 2/25/2010 11:43:.08 AM

- TestpX1000. 2/25/2010 11:44:00 AM
TestSCAN250. 2/23/2010 1:42.57 FM

- TestSCANGEN. 2/25/2010 11:15:55 AM

[ My procedures

4 In | (3

Lzer log message Time Date Command

'j,).ﬂl_rtolahf'USB connected (ALIT40648) 23334 FM 1/6/2015 -
b Start
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View Profile  Run  Tools Help

(EN=)

—
= S —— i vl o,

Commands | Procedures

Procedure>Cyclic voltammetry

Glgaa e u s o PN E3 e SR 0o
Commands

Parameters

Links

(=) Autolsb Cyclic voltammetry potentiostatic
Remarks Cyclic voltammetry potentiostatic: noe.. .y
Linear sweep "°hﬁm@hammaw potentiostatic: no extra modules required } G
-~ Hydrodynamic linear si Signal sampler Time. WE(1) Potential. WE{1).Current
. Chrono amperometry (At > 1 ms) Options 1 Options .
[=- Standards
.. PGSTAT C1 caiibration, 101472010 1:32:11 pa| | | ITeiument ALY
. PGSTAT C2 calibration, 10/14/2010 1:32:07 N | |~ Instrument description
... TestADC/SCAN, 4/16/2010 5:48:57 AM B Timed procedire
TestADC10M, 4/2/2010 4:16:32 PM Auttolab control =Y
.. TestADCT50, 2/22/2010 2:31.09 PM [ Set potential 0.000
.. TestARRAY, 11/22/2010 4:22:57 PM Set cell On =
- TestBA, 11/25/2010 11:32:36 AM B Wit time (s) 5
TestBIPOT, 11/22/2010 4:23:10 M Oftinaza currsit rangs .
.. TestBooster 104, 2/25/2010 11:14:53 AM
TS AR SR S0k M @ CV staircase [0.000, 1.000, -1.000, 0.000, 2, 0.7000000] - -
- TestCV, 4/2/2010 459:09 PM et el 24 =
. TestCV PGSTATIO1, 6/3/2011 2:30:16 FM et
.. TestCV PGSTATIN2F, 7/28/2011 11:35:23 AM <>
- TestECD, 2/22/2010 31215 PM
TestECN, 2/25/2010 11:40:07 AM
. TestEQCM, 12/13/2010 4:52:06 PM
.. TestFI20-Fiter, 4/2/2010 51547 AM
- TestFI20Hntegrator, 2/11/2011 9:51:54 AM
- TestFI2(Hntegrator- PGS TATI0T, 6/3/2017 2:4€
. TestFRA, 5/27/2011 3:29:36 PM
- TestMUX, 2/22/2010 4:10:32 FM
TestpX, 2/26/2010 11:43.08 AM
.. TestpX 1000, 2/25/2010 11:44:00 AM
.. TestSCANZS0, 2/23/2010 1:42:57 PM
.- TestSCANGEN, 2/25/2010 11:15:55 AM
[+ My procedures
] 1 ] 3
User log message Time Date Command
1§ Autolab/USE connected (ALT40648) Z33MPM /62015 -
p Start
Ready
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CV staircase

B Nova T — . .~

° File View Profile Run Tools Help
- Start OtentlaL (V) — —O 3 naa e mE s [FI S e s ELE oo o
* Commandsl Procedures | Commamis | .P-..aramete.rs | Lmks
= Autolab Signal sampler Time, WE(1).Potential, WE(1).Current .y
Optons 1 Optors i
- Linear sweep voltammetry potentiostatic Instrument AUT40648
- Hydrodynamic linear sweep Instrument description
- Upper vertex pot. (V) = 0.6 .z~ =
- =)~ Standards
* * - PGSTAT C1 calibration, 10/14/2010 1:32:11 pp| | | T Avtolab contrel =]
- PGSTAT C2 calibration, 10/14/2010 1:32:07 P NIECH Mode Folenficsiahs
- TestADC/SCAN, 4/16/2010 $:48:57 AM VIE(T).Bandwidth High stability
- TestADC10M, 4/2/2010 4:16:32 PM ‘WE(1).Current range 1mA
TestADC750, 2/22/2010 2:31-09 FM = Set potential -0.300
—_ - TestARRAY, 11/22/2010 4:22:57 FM Potential (V) 0300 _
- Lower vertex pot. (V) = -0.3 i = o
- TestBIPOT, 11/22/2010 4:23:10 FM WEC) Cell i =

TestBooster10A, 2/25/2010 11:14:59 AM
- TestBooster20A, 8/12/2011 8:33:04 AM
- TestCV, 4/2/2010 4:59:09 PM

= Wait time (s) 5
Duration {s) 4]

. . TestCV PGSTAT101, 6/3/2011 2:30:16 PM Oplimize curen, range 3
J— - TestCV PGSTAT3O2F, 7/28/2011 11:39:23 AM| |
- O p p O e n I a _— o - TestECD, 2/22/2010 3:12:15 PM Start potential (V) .
- TestECN, 2/25/2010 11:40:07 AM Upper vertex potential (V)
- TestEQCM. 12/12/2010 4:52:06 PW Lower vertex potential (V)
. TestFI20-Fiter, 4/2/2010 3:15:47 AM Stop potentzl (V)
- TestFl2l-ntegrator. 2/11/2011 9:51:54 AM Nt o <o EhosSings

- TestFl20-ntegrator-PGSTAT101, 6/3/2011 2:4¢

—_ TestFRA, 5/27/2011 3:29:36 PM Shep poicoisl ()
- . — .. TestMUX, 2/22/2010 4:10:32 PM Scan rate (Vis)

TestpX, 2/26/2010 11:43:08 AM Estimated number of poin_. 7
- TestpX1000, 2/25/2010 11:44:00 AM Interval time (s} 0.024400
TestSCAN25D, 2/23/2010 1:42.57 PM Signal sampler Time. WE(1).Potential, WE(1).Current &
- TestSCANGEN, 2/25/2010 11:15:55 AM Options 1 Options B
* [+]- My procedires Potential applied <.
- Step potential (V) = 0.002
. WE{1).Current £
Scan & 2
WE(1).Patential <. anay.
Index <. aray..>
H ivsE =
- Scan rate (V/s) = 0.100 — i *
- o User log message Time Date Command
‘1) Autolab/USB connected (ALT40648) 23334 PM 1/6/2015 -

p Start

AMWNTNAY ANEINeIdIans uving

www.science.mju.ac.th/chemistry/

-~

1Rewild 9




[5 ) ——— - - . ———— T — _—

2. n1sweseuT I WWILaztyas

F1NITNAN ANEINEIAIERT UM INeIaBwlY

www.sclence.mju.ac.th/chemistry/
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2.2 NMsaseudI NIy wila Glassy carbon electrode

2.21 vhanuazan nedanieng ALO, vuaunsaliwIeulily

AMWNTNAN ANEINEFEIans uvanedowla 1 4

vwx;\;v.'s'cience.mju.ac.th/chemistry/




(o — BRARR.
2.2.2 15Ul Wi 1uan 30 AU a9engulas

ENNET LAZLTA LIALLIA

AMWNTNAN ANEINEFEIans uvanedowla 1 5

www.science.mju.ac.th/chemistry/




2.3 N5 seu s L aRLu
NIAINUAL DA LAUNISUALAZ AN LI ULALINUAUT LA
natgam1suau

LAWNTNAT AnEINeImans anIngdowild 16

_‘www.scie'n'cré’.'r‘n'ju.ac.th/ chemistry/



2.4 JaLeseu @a1sazatenazly Seslmdussidou edaeiu

NNSEUEN NANANe
2.4.1 K,Fe(CN),
-2.4.2 K,Fe(CN), in KCl
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File View Profile Run Tools Help
AN EN=)

saeE b n v @ | S8 e &5

) od @ -

3.1 AAYY start

[=)- Cyclic voltammetry potentiostatic
[=I- Timed procedurs

- Autolab control 3E-5
- Set potertial
- Set cel 2.5E-5
- Watt time {5}
- Optimize currert range 2E-5
-CV staircase
- Set cel 1.56E5
1E-5
5E6
(]
-5E-6
=
E -1E5
o
S
Q0 -1.5E-5
% 2E5
-2.5E-5
-3E-5
-3.5E-6
s
Upper vertex potential (V) 0.600
-4.5E-5
Lower vertex potential (V) -0.300
Stop potential (V) -0.298 ==L
Mumber of stop crossings 2 _5.5E-5
Step potential (V) 0.00244
-6E-5
Scan rate (V) 0.1000000

fmﬁa start

0.3

LDNALAILTULATDIVIUNY Stop

0.25 0.2

-0.15

0.1

-0.05 0.05
Potential applied (V)

0.25

0.3

0.35

0.4

1%395 Time Date Command
!Molabf’USE connected (AUT40648) 23334 PM 1/6/2015
d Stop
Measuring...
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3.2 709ULATITULASY 2¥UIINHAIN Start

File View Profile Run Tools Help
o g s eeE |k on woa)m IS s 5o o] )

4E5

2E5

WE1).Current (&)

3E6 | o - E

-5E-5 [

1 1 1 1 1 1 Il 1 1 1 1 1 1 1 1 1 1 1 1
0.3 -0.25 a2z 0.15 a1 -0.05 o 0.05 .1 0.15 0.2 0.25 03 0.35 04 0.45 a5 0.55 0.6
Potential applied (V)

User log message Time Date Command

) Autolab/USB connected (AUT40648) 23334 PM 1/6/2015 -
P Start &Overload occumed in 100 nA cument range, try using 2 hi... 3:34:30 PM 1/6/2015 CV staircase

Ready

o
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4.1nAYx Analysis View

File  View Profile Run  Tools Help

RN R A= el e s PSS = s 85 28 A%
Procedure nal Time stamp v Remarks Instrument Instrument description
clic voltammetry potentio 1%1s View grEiH clic voltammetry potentiostatic: no extra modules required  AUT40648
MNew procedure \ 15 2.24.42 PM
TestCV 14 9:59:27 AM  Basic TestCV for the Autolab potentiostat / galvanostat AUTADEASE
Cyclic voltammetry potentiostatic 14 2:18:16 PM Cyclic voltammetry potentiostatic: no extra modules required AUT40648
Cyclic voltammetry potentiostatic /744 2:14.24 PM Cyclic voltammetry potentiostatic: no extra moedules required AUT40648
Cyclic voltammetry potentiostatic &/7, 21348 PM Cyclic voltammetry potentiostatic: no extra medules required AUT40848
Caclic vol i i ic AT 11-44 PM Cuclic vol v i no extra modules required  ALITANRAR
T =X
—
Signal Expression Unit
Ul Analysis Vi
9 y
User log message Time Date Command
13 Autolab/USB connected (ALT40648) Z3LUPM 1/6/2015 -
’ Start &Oveﬂoad occumed in 100 nA cument range, try using a hi... 3:34:30 FM 1/6/2015 CV staircase

any




(O

4.2 zulndsnge) weazuez Twd1and

U

u

e laduay

4.3 AANINANSUS vs E

File View Profile Run Tools Help
AN T = N =0 N ST ] RS NN
Procedure name Time stamp i Instrument Instrument description -
|
Mew procedure 1/6/2015 2:24:42 PM
TestCW B/22/2014 9.59.27 AM  Basic TestCV for the Autolab potentiostat / galvanostat AUTAD648

Cyclic voltammetry potentiostatic 8/7/2074 2:18:16 PM
Cyclic voltammetry potentiostatic 8/7/2074 2:14:34 PM
Cyclic voltammetry potentiestatic 8/7/2074 2:13:48 PM
Cuclic voltammetry notentinstatic &7/2014 2-11-44 PM

Cyclic voltammetry potentiostatic: no extra modules required ALUT40648
Cyclic voltammetry potentiostatic: no extra modules required ALT40648
Cyclic voltammetry potentiostatic: no extra modules required ALT40648
Cuclic voltammetry notentiostatic: no extra modules renuired  ALITANGAR

=-1@ Cyclic voltammetri :-:ﬁ;ufinsiatic (AUT40648, 1/6/2015 3:34:05 PM) T T T T T T T T T =0 X
B-1@ CVstaircase
. iv:& SES | | Signal Expression Unit
B Potent =
esh E ial appli v
Time H
3E5 | E WE(1).Current A
Scan
EsE E Index
WE(1).Potential v
1E-5 f- e
z E
=
S es | =
S
(5]
= 2ES | -
¢
35 | e
4E5 | E
-5E5 | -
GEB -
-TEE | -
-BE5 | -
I I I I I I
0.3 02 0.1 o 0.1 02 03 0.4 0.5 0.5
Potential applied (V)
User log message Time Date Command
1) Autolab/1S8 connected (ALTADE48) 23334 PM 1/6/2015 -
’ Start &Ovaduad occured in 100 nA curent range., try using a hi... 3:34:30 PM 1/6/2015 CV staircase

-~

U Ingauwld

4
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4.4 AUy show data grid

File View Profile Run Tools Help

v

4.5 \d3en Potential applied wazainiieldanlurunisnaduil

RN TR A= 0 N R RN R AR =R
Procedure name Time stamp * Remarks Instrument description -
3
Mew procedure 1/6/2015 2:24:42 PM
TestCV 8/22/2014 9:.5%27 AM  Basic TestCV for the Autolab potentiostat / galvanostat ALTA0648

Cyclic voltammetry potentiostatic 8/7/2014 2.18:16 PM
Cyclic voltammetry potentiostatic 8/7/2014 2:14:34 PM
Cyclic voltammetry potentiostatic 87/2014 2:13:48 PM

Cyclic veltammetry potentiostatic: no extra modules required AUTA0648

Cyclic voltammetry potentiostatic: no extra modules required AUT40648
Cyclic veoltammetry potentiestatic: no extra modules reguired AUTA0648

nAUy Show data grid

’ Start &Ovedoad occured in 100 nA curent range, try using a hi... 3:34:30 PM

1/6/2015 CV staircase

Cuclic instatic ATPNIAZ1144PM Oy ostatic no extra modules renuired ALTAORAR =z
18 Cyclic voltammetry potentiostatic (AUT40648, 1/6/ Potertial applied  [ime i5) WE(1) Curert (&) Scan Index WE(1).Patertial - T =0 X
B @ CV staircase | =
-+ TvsE » D 4376 73761E5 1 738 0300043 Signal Expression Unit
\e|X = Potenial applied] } 45478 55908265 1 1 0237638 Potential appli v
x ; - ﬁg;g:::: / A 257545 244122 73941E5 1 77 0.297607 Time s
0295105 647918 552673E5 1 2 0295197 ‘:;ES) Curent A
0295105 243388 74D662E-5 1 736 0295135 e
0292664 243684 742138E5 1 735 0292816 WE1) Potential v
0292664 650358 -5 474B5E-5 1 3 0232664
A s 0290222 2434 7431035 1 714 0290283
La E] ﬂ LGU a a 0290222 652798 -5 4279TE-5 1 4 0290222
0287781 243156 744629E-5 1 733 0287842
0287781 655238 53741565 1 5 128775
M s L0233 657678 -5.32837E5 1 [ 0285309
P Ote ntl a L a p p L I E Azsbazg 242912 7458565 1 732 0.285339
0282898 660118 -5 28259E-5 1 7 0282959
0282393 242668 74B46E5 1 71 028302
10280457 662558 -5.2398TE-5 1 8 10280487
0280457 242424 7.47386E-5 1 730 0280548
0278015 664998 -5.19714E5 1 9 0278046
0278075 24218 74BI01ES 1 729 0278137
0275574 241936 TEN22E5 1 728 0275574
0275574 667438 51544765 1 0 275604
. . ‘ , 0273132 241632 TH1M3ES 1 727 0273193
User log message Time: Date Command
i) Autolab/USB connected (AUTAD648) 233PM V62015 -
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4.6 panvIaziaan Copy

Fi

ile  View Profile Run Tools Help

New procedure 1/6/2015 2:24:42 PM
TestCV 8/22/2014 9:55.27 AM
Cyclic voltammetry potentiostatic 8/7/2014 2:18:16 PM
Cyclic voltammetry potentiostatic 8/7/2014 2:14:34 PM
Cyclic voltammetry potentiostatic 2/7/2014 2:13:48 PM
Cuelic i ie: A7/2014 2-11-44 PM

Cyclic voltammetry potentiostatic: no extra modules required

Basic TestCV for the Autolab potentiostat / galvanostat

Cyclic voltammetry petentiostatic: no extra medules regquired
Cyclic voltammetry potentiostatic: no exira modules required
Cyclic voltammetry potentiostatic: no extra modules required
Cuelic i e no extra modules reauired

AUT40B4E
ALUT40848
AUT40648
AUT40648
ALITADRAR

-1 Cyclic voltammetry potentiostatic (AUT40648, 1/6/]

B @ CVstaircase
B+ ivsE
-7 X Pantl soslied
g ¥ =\WE(1).Current
- Z =\WE(1).Current

Potential applied  Time (s)

WE{1)Curert (4 Scan Index WE(1).Potential
15 1658 |1 772ar. 1 158 0575653
B3 Copy Ctrl+C ; s D5
Export ASCI data 1 359 0578033

Format

Cell auto sizing

0.580414

@ [ e[

05802

5

0582611

4. 67682E5

0.582886

0.583801

4 B6156E-5

0.585266

0.583801

3.79364E5

0.585114

4 64386E5

0.587708

3.87604E-5

0.587646

4 6240285

0.550118

396173E5

0.589966

4.05487E-5

0.552439

4 60419E5

10.59256

415314E5

0.59454

4.58679E-5

0.534571

4.56573E5

0.597412

0.596008

4261TES

0597443

0.59845

4 B4346E5

10.599854

0.59845

43820265

0599823

0.600831

m 13
Userlog message Time.
| Autolab/USB connected (ALIT40648) 23334 PN

' Start @Ovedcad occumed in 100 nA curent range. try using a hi... 3:34:30 FM

4 52087E-5

1/6/2015
1/6/2015

Command

CV staircase

0.602386

BT X

Signal Expression
Paotential appli..

Time

WE(1).Cument

Scan

Indezx

WE1).Potential

» e o=
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4.7 inn1sialusunsy Microsoft Excel iwavinn1sanaliawnly

SSARPY

. ACD Systermns

) Autolab

. Catalyst Control Center

, ChemBioOffice 2010

. DAEMOM Tools Pro

, Games

. HP

. Maintenance

. Microsoft Office
Microzoft Access 2010

Microsoft Excel 201

PG
Documents
Pictures

Music

Computer

@ Microsoft InfoPath'olesi
@ Microsoft InfoPath F Perform calculatil:urjs, ana_l}-ze information, and visualize data i
spreadsheets by using Microsoft Excel.

@ Microsoft OneMote 2
0] Microsoft Outlook 2010
|E| Microsoft PowerPoint 2010
[B] Microsoft Publisher 2010

@ Microsoft SharePoint Workspace 201
(W] Microsoft Word 2010
L. Microsoft Office 2010 Tools

Back

Devices and Printers
Default Programs

Help and Support

AMNNITNAL ANEINYIFIARS UMINY
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Fesant Recent Places

[ s o 3
& o B e ra - B B o, e
i Ciee MJ r‘ ___‘,
Info ) » e -
-§n = ..
e Mj :.rJI_% & -
Save & Send I!]_:I :'rl 'f o
e :ﬂJ R : _: -M.\\mlwlﬂﬂn
B Gptions |¥]j ' - _: DAMAVEET £5404103230 &
i e 'ﬂj o0 . . _:’ DN AL HAAS-S7 B " .
R - ® ;GO-| . » Computer » Backup (D:) » CH214 2-57 » ~ | 4 || Search cH214 257 Pl
&) O |l o -
e S ~ _j _' Organize = Mew folder $== @
FIh e o - - o - ra
Izlj e 5 @) Music “  MName Date modified Type Size
@ = B - [E] Pictures :
@) . & B vid | | Monday, 1/6/2015 2:17 PM File folder |
& o ideos
(& - il | Thursdaf® 1/6/2015 2:18 PM File fold
4 & B AU bote created: 1/6/2015 217 PM | et
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Linear sweep voltammetry potentiostatic Instrument AUTADE48 a
~- Hydrodynamic linear sweep Instrument description a
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