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dalusunsullatasa azdang Connected device AUT40648

A95Y YA LAAIILAS DI DRAARR UADLN Ld@SaaY

File View Profle Run Tools Help
Al smlap u pos | FJEEE es S50 0o

dunguunvsueilinasazly’d
“Connected device AUT40648”

User log message Time Date Command
1) Autolab/USE connecte d (AUT40648) 23334 PM 1/6/2015 E
b Start
et

onnected devices:
Ready «» AUT40848
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File

Vi Profile Run  Toels Help
v | Advanced procedure view @ | |IT;< 1533 | e @ P e |

Setup View |

-

Mutti Aubitab View
Measurement View

Analysis View

o NS5 1)

User log F11
Autolab display F10 1PN
FRA manual control )
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

- TestECD, 2/22/2010 3:12:15 PM

.- TestECN, 2/25/2010 11:40:07 AM
TestEQCM, 1241342010 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 3:25:36 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 PM
- TestSCANGEN. 2/25/2010 11:15:55 AM
Wy procedures

1 | 3

Commands

Mew procedure

Remarks

End status Autolab

Signal sampler

Options

Instrument

Instrument description

Lo

Parameters

Time, WE(1).Current
Mo Opticns
AUTA0648

Links

Uszer log message

b Start

-i)MoIabeS B connected (ALIT40648)

Time: Date
23334 FM 1/6/2015

Command

Ready




AONWIAY Procedure>Cyclic voltammetry

LIE
File View Profile Run Tools Help

T 41 Iﬁ! 513 e

LB o @

Commands | Procedures Commands Parameters Links
=) Autolsb Cyelic voltammetry potentiostatic —
Remarks Cyclic voltammetry potentiostatic: no e_. wy
Linear sweep "°ham@hammaw potentiostatic: no extra modules required L sl
-~ Hydrodynamic linear sw Signal sampler Time. WE(1) Potential. WE(T).Current
. Chrono amperometry (At > 1 ms) Options 1 Opticns i
& Aendonds Instrument AUT40848

- PGSTAT C1 calibraion, 10/14/2010 13211 PY | 200
. PGSTAT C2 calibration, 10/14/2010 1:32:07 1 [T Ccnphon

.. TestADC/SCAN, 4/16/2010 5:48:57 AM & Timed procedure
TestADC10M, 4/2/2010 4:16:32 PM Autolab control =
. TestADCTS0, 2/22/2010 2:31.08 PM Set potential 0.000
. TestARRAY, 11/22/2010 4:22:57 PM Set cell On -
. TestBA, 11/25/2010 11:32:35 AW Wit time (s) %
TestBIPOT, 11/22/2010 42310 PM Optimiza current rangs :
e E:;:::;g:: ﬁ;ﬁﬁ ;;mﬁ” CV staircase (0,000, 1.000, -1.000, 0.000, 2, 0.1000000] - —
. TestCV, 4/2/2010 £:58:09 PM Setcdll Off =

.. TestCV PGSTATI01, 6/3/2011 2:30:16 PM L
.. TestCV PGSTATIN2F, 7/28/2011 11:39:23 AW <

- 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
'\i,)Mdab/USB connected (AUT40648) 2:33:34PM 1/6/2015 -
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AIAIANN ¢ ASFU

CV staircase

B Nova == . - =

start potential (V) = -0.3  sssizesniloinss ssssng.,

Commandsl Procedures | Commands Pérametem | L‘i‘nks
- Autolab Signal sampler Time, WE(1).Potential, WE(1).Current .y
Optons 1 Optors =
- Linear sweep voltammetry potentiostatic Instrument AUT4DB48
- 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 M) Mode Eoienioalans
— TestADC/SCAN, 4/16/2010 $:48:57 AM VIE(T).BEandwidth 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 & 5 o
- TestBIPOT, 11/22/2010 4:23:10 FM WEC) Cell - =

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

- TestBooster20A, 8/12/2011 8:33:04 AM A 2

. TestCV, 4/2/2010 459:09 PM Durclion(s)
. - TestCV PGSTAT101, 6/3/2011 230:16PM | |_ Lplimize curentyange,
—_ . TestCV PGSTAT302F, 7/28/2011 11:39:23 AM| | staircase
- 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 potentizl (V)  0.600
- TestEQCM. 12/12/2010 4:52:06 PM Lower vertex potential (V) -0.300

- TestFI20-Fiter, 4/2/2010 8:15:47 AM Stop potential (1) 0300 _

- TestFI20-Integrator, 2/11/2011 9:51:54 AM
- TestFl20-Integrator-PGSTAT101, 6/3/2011 2:4¢

- —_ TestFRA, 5/27/2011 3:28:36 PM Sienpotenial ) 0.00244
« - TestMUX, 2/22/2010 4:10:32 PM Scan rate (Vis) 0.0500

Mumber of stop croszings 2

TestpX, 2/25/2010 11:43:08 AW Estimated number of poin.. 748
- 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 -
* [+]- My procedures Potential applied <.array.> (V)
- Step potential (V) = 0.002
. WE(1).Current <.array.
Scan <
WE(1).Potential &
Index <. &
ivsE =
- Scan rate (V/s) = 0.050 e T ——— *
- L User log message Time Date Command
‘1) Autolab/USE connected (AUT40648) 23334 PM 1/6/2015 -

p Start
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2.1 Mswsaualnneneds Ag/AcClL (3 M KCU)
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2.2 Mstaseuda Wiy sila Glassy carbon electrode (GCE)
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2.4.1 K,Fe(CN),

2.8.2 K,Fe(CN), in KCl
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3.1 AAYY start

File View Profile Run Tools Help

g lsaeE p o v oa |l EaEles B oo
[=)- Cyclic votammetry potentiostatic T T T T T T T T T T T T T T T
[=I- Timed procedurs
- Autolab control 3E-5 |- E
- St potential s
- Set cell 2.5E-5 [ . 1
- Watt time {5} _."'
- Optimize currert range 2E-5 - '.,." —
- CV staircase .,."'
- Set cell 1565 o E
.-'"'-'
1E5 | s 4
5E5 [ B
ol 4
-5E-6 |- B
=
e ES [ b
o
S
O -15E5 | B
% 2Es | e 3
2565 [ .- 3
3E5 [ ..,.-..... 1
3.5E5 [ = B
Upper vertex potential (V) 0.600 ,.r""' ] %
-~ ARYN start —
Lower vertex potential (V) -0.300 e 3
o
Stop potential (V) -0.298 -5ES - - A Y] A 7
Mumber of stop crossings 2 ssEs = 12 = =
) ' v
Step potential (V) 0.00244 U S O p
-6E-5
Scan rate (Vis) 0.1000000 1 1 1 1 1 1 1 1 1 1 1 1 1
0.25 0.2 0.15 0.1 -0.05 0 0.05 0.1 0.15 0.25 03 0.35 0.4
Potential applied (V)
age Time Date Command
% tclab/1USE connected (ALUTA064E) ZITHPM 14672015
d Stop
Measuring...

o <~
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3.2 709ULATITULASY 2¥UIINHAIN Start

File  View

RN N=]

Profile  Run  Tools  Help
o= L] = TR N [

| w5 EL
n e cd & 5

= |k ca | @ -

4E5

2E5

m
&
T

Y] <
FJULAI

WE1).Current (&)
fa
m
én
T

wUInNg =
A

-5E-5 [

start L

0.3 -0.25 0.2 0.15

0.1

0.05 .1 0.15 0.2 0.25 03 0.35 04 0.45
Potential applied (V)

0.5 0.55

0.8

User log message Time

\i,).ﬂl.rtolabf’USE connected (ALUT40648) 23334 PM

P Start &Overload occumed in 100 nA cument range, try using 2 hi... 3:34:30 PM

Date

1/6/2015
1/6/2015

Command

CV staircase

Ready

ANWNITUNAL AN INYIANERS LN

o <~

ngasuily

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

23



c

4. NATILNVYA

AMNTUNAN ANEINEIAEERT UINenduuly

24

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




4.1nAYx Analysis View

File  View Profile Run Tools Help
0B s e falnlo o) LSS = fm oo o FEE |
Procedure nal Time stamp v Remarks Instrument Instrument description
clic voltammetry potentio 1%g1s 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
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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

o

uINeaswly

[
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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

1. naYy Show data grid

Culic instatic. AT 1144PM © nstatic: ne et modules reaired A1 TANR4S i
18 Cyclic voltammetry potentiostatic (AUT40648, 1/6/ Potertial applied  fime i5) WE(1) Curert (&) Scan Index WE(1).Patertial - T =0 X
B @ CV staircase | =
S . ivsE 3 i 4376 73761ES 1 738 0.300043 Signal Bxpression Uit
£\ X = Polential applied . 45478 -5.59082E5 1 1 0297638 Potertial appli v
x ; . ﬁg;g:::: / A 257545 244132 739441E5 1 77 0297607 Time s
0295105 647918 552673E5 1 2 0295197 ‘:;ES) Curent A
0295105 243388 7 4D6R2E5 1 736 10295135 ndex
0.292664 24,3644 742188E5 1 735 0292816 WE{1). Potential v
0292664 650358 5.47485E5 1 3 0.292664
A s -0.290222 2434 7431035 1 T34 -0.290283
2 . La E] ﬂ LGU a a 0290222 6527928 5.42797E5 1 4 0290222
0 287781 243156 7 44629E5 1 733 0287842
0.287781 655238 5.37415E5 1 5 028775
M s L0233 657678 -5.32837E5 1 [ 0285309
P Ote ntl a L a p p L | E Azsbazg 242912 7 4585E5 1 732 0.285339
02828928 6112 -5.28759E5 1 7 0282959
0282898 242668 7 4B4EES 1 731 0 28302
0.280457 662558 -5.23387E-5 1 g -0.280487
0280457 242474 7 47986E5 1 730 0280548
0.278015 664398 5.19714E5 1 3 0278046
0278015 24218 7.48901E5 1 729 0278137
0.275574 24,1336 TE0122E5 1 728 0.275574
0275574 667438 5.15442E5 1 0 0.275604
; - : g 0273132 241652 751343E5 1 727 0273193
User log message Time: Date Command
i) Autolab/UUSE connected (AUT40645) 23334PM 162015 -
’ Start &Ovedoad occured in 100 nA curent range, try using a hi... 3:34:30 PM 1/6/2015 CV staircase
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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=




4.7 inn1sialusunsy Microsoft Excel iwavinn1sanaliawnly
LS

. ACD Systermns

) Autolab

. Catalyst Control Center PG

, ChemBioOffice 2010

. DAEMOM Tools Pro Documents

, Games

HP Pictures

. Maintenance

. Microsoft Office
Microsoft Access 2010 N
Microsoft Eucellﬂl{ﬂ_h s

@ Microsoft InfoP atf}*-n"les'uuec 2010

@ Microsoft InfoPath F EEZl:;r:hzltiutllatLD;: ar'r:qairl:};zczér:l:é;r:;tiun, and visualize data i
@ M?crosof't OneNote 2 : . E'-.-'ices and Printers

|E—| Microsoft Outlook 2010
|E| Microsoft PowerPoint 2010
[B] Microsoft Publisher 2010
@ Microsoft SharePoint Workspace 201 Help and Support
(W] Microsoft Word 2010

L. Microsoft Office 2010 Tools

Music

Default Programs

Back
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4.8 vnmseldelndfioglu DACH214_2-57\ngufuNngudi

=

Home  Insert  Pagelayout  Fomulas  Data  Review
save
H Recent Recent Places
B sovers
N ddadsc - = 4 =
15 Open @Q WA A AT I DAMAYEETASA04103339\27 06-2557\d ta
o Close @Y baresls > 21062557 .
LR ET  pamaveETAs04103339:7-06-2557
Info —_
3as >
@ DAMAVEETASAOH03330\27.06. 25573 7 pamaveETAsi04103339127-06-25573 =
DAMAYEETASA0H1033301\27-06- 25574 i DA\MAYEETAS404103339424-06-2557 CHIT-GOx
e 2 25062557 bare
B = ove 57 DAMAvEETAS104102329\05.06.2557 bare H
e EH]  p:\MAYEETAS404103339\24 062557 CHIT-GOX
i 5 : 2 24-06-57G0x i
i1 e 27 DAMAYEETAS404103339:04-06-5760
vseend %m DA\MAYEETASA04103330125-06-2557 bare "
L ~  18ARE e
(& GOxds F 7 DAMAYEETASH04103339\ a1\ BARE ol
- | DAMAVEETASI04103339\24-06-57G0x
ke S MAVEETASA04103330
B @ &Y pamaveeTasia0z30 »
1 options @ D:\MAYEETA5404103339\n5031\1 BARE
o 24.06-57 Bare
8 et @ Beckax & DAMAYEETAS#04102329\24-06-57 Bare i
i1]  DAMAYEETAS404103330 o 3 — e —
& >
[zﬁ amiBarexsc ;] 4+ M se 14 357 P
i 1 4 = - €arch 14 2-5
Filenn T = ) =| . » Computer » Backup (D:) » CH214_2-57 » 4 || Search CH214 2-57
N GOxdsc b -
| D:MAYEETASI04103339\25-06-2557G0x = 2
& > .
[ Seoks:  Organize v MNew folder - @
| DAMAYEETASI04103339\26.06-2557GOx 5 o
%‘j Ladsx @& o —
| D:AMAYEETASA04103330\27-06-2557 J] Music - N - -
= ame Date modified Type Size
(3 Booklada & & yp
Eud|  D:MAYEETASA04103339\30-05-2557 EI Pictures
2 64
BookLxlsx & o = -
B s s | . Monday, 1/6/2015 217 PM  File folder |
B 4 B videos
 meszmlsavlativlafisis 01 M pHT.4xse 7 o 5 i ; -
M E e e .. Thursda — 1/6/2015 2:18 PM File folder
i & 2 Date created: 1/6/2015 217 PM
@Y glucose0 Madse
%ﬂ D:AMAYEETASA04103339\wdoi1\1 BARE [~ 2 M = Em pty folder
1M Computer
] Quickly access this number of Recent Workbooks: & 5 Recover|

&, Local Disk ()
—w Backup (D:)
a HD-PETUZ ()

e Removable Disk

B Metwnrk

File name: Bookl xlsx

Save as type: | Excel Workbook (*xlsx)

Authors: PG

Save Thumbnail

4 Hide Folders

ANWNITUNAL ANEINYAE

WWw.sclence.mju.ac.

Tags: Add atag

Title: Add a title

N

/chemistn




v 1

4.9 yinn1saaralianazng Save

@O-| |, » Computer » Backup (D:) » CH214.2-57 » Monday » nga 01 « [ ||| search ng 07 )
-
Organize * Mew folder == - @
o Music *  Name Date modified Type Size
[ Pictures
E Videos Mo iterns match your search.
1M Computer
&L, Local Disk (C)
a Backup (D:)
= HD-PETUZ (I
e Removable Disk
€l Network i
File name:  test-drtanin -
Save as type: ’F_ucei Workbook (*.adsx) -
Authors: PG Tags: Add a tag Title: Add a title
Save Thumbnail

(= Hide Folders Tools - Sa".re[ Cancel

AMNTUNAN ANEINEIAEERT UINenduuly

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




4.10 W@eniwan A2 waznaly Paste>Paste Special

o T (|

R -dr.tanin.
' Home l Insert Page Layout Formulas Data Review View [~ 0 o e &R
- i . o T, b .
& cut Tahoma AN S=[=] % | Swaente General - % ﬁ Normal Bad Good i % % ‘Autasom ? [ﬁ
123 copy = I Fill =
B 7 U-~| e EMerge & Center = $ = % 3 | %0 ;9 | Conditional Format e | Calculat[on Insert Delete Format Sort & Find &
 Format Painter = Euers i 90 *% | Formatting * as Table = - | G CearT  Fifer~ Select+
| Font | Alignment & Number | Styles | Cells | Editing |
- £ T
== L ¢ [ b [ E [ F [ e [ w [ 1 [ 3 [ & [ = [ ™m [ N [ o [ P [ 0 [ R [ & [ 1T [ 0 | E
2N —
]
30
| |
B
6
£
8
| |
-
* | Sheetl “Sheet2 ~ Sheet3 %1 kAl il ] v [

STATI01-man.. @ :214542DY2... ||, NOVA

AWNTNAN AN

WWW.SCIence.r




4.11 1@9nuuy Unicode Text

- — .
AR R T O LTI A CrOSOTE Exc ol —| P T |5
' Home | Insert Page Layout Formulas Data Review View & o = B R

- (=] F -
o1 & an Tahoma METRY T = i wean Ted Seimal - Normal Bad Good - % ] T sAutosim % [ﬁ
“—) Ba copy - Paste Special S = @rn-

e -

Paste B J U-~-| 5~ S -- . - W W W t | Neutral Calculation | [[ei(s €] — | Insert Delete Format aa Sort & Find &
= = le~ ¥ - - - ear -

- < Format Painter Filter = Select~

| Editing |

Source:
Clipboard | Font Styles | Cells

Az ~ (- £|

e |
Ast |
B | B | € | D @pastei  [HTML [ Display asicon [ M [ N [ o [ P [ @ [ R [ s [ T [ U ]

Pastaric W

. Csv

>

A

S Result

'13 [ Inserts the contents of the Clipboard as a Unicode Text format.

4| g

7 ————

18 | e ——————————————

W= o
[

W 4 » M| Sheetl . Sheet? 'Sheet3 ¥ KAl il ] 30|

E i 214 54-2 DY2...

ANNITUAL AN INYIA

WWW.SCIence.r




¥ 1 -

4.12 Aannlusunsy Nova

1 v

4.13 1@an WE(1)Current Lazantivelaanyanaalil

v

4.14 AENYI kaztden Co

File View Profile Run Tools Help

B s s seb s o e e s R ool B EE

Frocedure name Timestamp Remarks Instrument Instrument description B
C e = = }
Newprocedure 1612015 2:24:42 PM
TestCV 8/22/2014 95327 AM  Basic TestCV for the Autolab potentiostat / galvanostat AUTA40648
Cyclic voltammetry potentiostatic 8/7/2014 2:18:16 PM  Cyclic voltammetry potentiostatic: no extra modules required AUT40648
Cyclic voltammetry potentiostatic 8/7/2014 2:14:34 PM Cyclic voltammetry potentiostatic: no extra modules required AUT40648
Cyclic voltammetry potentiostatic 8/7/2014 2:13:48 PM Cyclic voltammetry potentiostatic: no extra modules reguired AUT40648
Cuclic e A720142-11:44 PM___ Cwelic o extra modules renuiredALITADRAR =
E-18 Cyclic volammetry potentiostatic (AUT40848, 1/6) Potential applied  Time (s) WE().Cumert (&) Sean Index WE(1).Potertial @ T =i X
= g C'V T‘::?e - 0574036 151656 4 ?;555 e 0575653 Signal —— Unit
£ [X = Potential applicd 0576477 15678 356812E5 0577728 Potential appli v
Al =WE) Current 0576477 1519 4.70764E5 Export ASCI data 0578033 Time s
e 2= IE(T) Currert 0578913 152144 46351365 P 0530414 ZV;S'C”"E"‘ &
0578918 15.6536 3.6398IES Cell auto sizing 0.5802 Indes
0.58136 15.6292 371338E5 0.582611 WE(1).Potertial v
0.58136 15.2388 4 67B8ZES 0.532385
0.583801 15.2632 4.66156E5 0.585266
0.583801 15.6048 3.79364E5 0.585114
0.586243 15.2876 4643865 0.587708
0.586243 15.5804 3.87604E5 0.587645
0.538684 15312 0530118
0.588684 15.556 0.589966
0.591125 155316 0.552499
0591125 15.3364 0.53256
0.593567 15.5072 0.59494
0.593567 15.3608 0.534971
0.596008 15.3852 0.557412
0.596008 15.4828 0.597443
0.59845 15.4096 0.533854
0.53845 15.4584 0.533823
. m . " 15.434 0602385
Userlog message Time Date Command
‘L) Autolab/USB connected (ALUT40648) ZITMPM 1/6/2015 -
b Start %\ Overoad occurred in 100 nA current range, tryusing ahi_. 3:34:30FM  1/6/2015 CV staircase

Pictures - ACDSe PGSTATI101-man.

AWNTNAL AN INY

www.science.mju.ac.tt




4.15 \@eniwaa C2 waznaly Paste>Paste Spedial

-dritaninadsy - Microsoft Bxc o] - e

| Insert Page Layout Formulas Data Review View & 0 o 3 2R

- Siwrap Text General - % ﬁ Normal Bad Good «- % X AutoSum * % [ﬁ

@) Fill -
B I U-~| 5i«| M- A~ EfMergesicenter = | $ = % 3 | %@ 9 Conditional Format e, | Calculat[cln Insert Delete Format Sort & Find &
= o i 2 Clear~  Fifter~ Select~

y Format Painter - = Formatting = as Table =
& | Font & Alignment | MNumber | Styles | Cells | Editing |

- £ I+
B [ ¢ | o i )

Tahoma 11 oA AT

I
il
(]
J
—
—
-~
i
=
!
I
|
L]
I
)

Fastegpergl...
Potential aEéIied V _|
-0.29999
-0.29755
-0.29755
-0.29511
-0.29511
-0.29266
-0.29266
-0.29022
-0.29022
-0.28778
-0.28778

HT

4 -N 2AN97
H 4 » M| Sheetl ~ Sheet? ~'Sheet3 ~¥J nEh| [ ] v [

g INAN ANzINY

WWW.SCIence.r




o . — =

v 1
4 a = o 6
16 Aany Apadu C
v
a Y L ( v € \/L wL 9,41 su)
4.17 AanY3N a1 Delete (ADAUU C LULALY
Edg-e- drtaninadex - ol
' Home Insert Page Layout Formulas Data Review  View o @ =@ =
B & cut . Tt | = _ . | = : [ﬁ T T EZER E AutoSum -
|_j By Cony - Tahoma 11 A A D B .L_erapText General o j&l ﬁ Normal Bad - Good Sl ;‘ Eru- % [ﬁ
Pafte < Format Painter Bormc| | Al EMergeacenter = § - % | 42 g:r%i‘&ﬁ\r;al asF?r:E\aet' Nt & Im'm DEI'EtE FUI’:ﬂEt <2 Clear ~ éilljtretrlgf SF;TSH&'
Clipboard fa iTahﬂmﬂ 11 A A8 % @‘nmsnt & Number \i Styles Ccells Editing
| c1 - B r=&H-A- -3 v
L 4 A | B (S S =) O Y 1 Y 5 Y Y ) e ) i o o )
1 & cut
iz Potential avplied ( 23 copy ) I%
3 | -0.29999 [, Paste Options:
4| 0.29755 =
5 -0.29755 b
T | 0.29511 Paste Special...
| 0.29511 nsert
_8 | -0.29266) Delete
-9 -0.25266 Clear Cantents
10 -0.29022]
11 | 0.29022| & Format Cells...
[ 0.28778| Column Width...
13| 0.28778 Hide
14 | 0.28534] Unhide
_15 | -0.28534 D = U I
_16 | -0.2829 -5.28E-05
17 | -0.2829 -7.46E-05
18 | -0.28046 -5.24E-05
19 | -0.28046] -7.48E-05
20 | -0.27802 -5.20E-05
21 | -0.27802 -7.49E-05
22 | -0.27557 -7.50E-05
23 | -0.27557] -5.15E-05
24 | -0.27313 -7.51E-05
_ 25 | -0.27313 -5.12E-05
26 | -0.27069) -7.52E-05
27 -0.27069 -5.08E-05
28 | -0.26825 -7.53E-05
29 | 0.26825 5,04E-05
30 | -0.26581 -5.00E-05
-0.26581 -7.54E-05
-0.26337| -4.97E-05
-0.26337 -7.55E-05
34 | N 2ANQ3 -4 QIF-N5 3
4 4 b M| Sheatl - Sheet? ~Sheet3 2

AWNITNAL ANZINYIAIERS UWIN

www.science.mju.ac.th/




4.18 v@anAauil B, C

4.19 AANT Insert>Scatter

U e s
Mme Insert Page Layout Formulas Data Review View @ =& &
=] el 5 T . a ; — = D
% LW BEPR o O 2w 5 @ D4 FE TTQ
PivotTable Table Picture Clip Shapes SmartArt Screenshot | Column  Line Pie Bar Area |Scatter| Other Line Column Win/Loss Slicer | Hyperlink Text Header WordArt Signature Object = Equation Symbol
z Art x g ¥ 7 = ; il T Charts ~ Box & Footer = Line %
Tables Tllustrations Charts Scatter parklines Filter Links Text Symbols
| B3 - J | -0.299988 o o[ [t [+
L4 A B c D E F G R |8 K L M N [0 B Q R & i u =
_708 | 0.561829 3.19E-05 ——a
709 0.561829 4.78E-05 \ g
710 | 0.56427 3.25E-05| ‘ )/-_h /:'\“q'
711 | 0.56427 4.77E-05) :
712 0.566711 4.76E-05] L
713 | 0.566711 3.31E-05| f\\
714 0.569153 4.75E-05]
715 0.569153 3.37E-05 il a0 cranTypes..
716 | 0.571594 3.43E-05
717 | 0.571594 4.73E-05
718 0.574036 3.50E-05]
719 0.574036 4.72E-05]
720 | 0.576477 3.57E-05]
721 | 0.576477 4.71E-05|
722 0.578918 4.70E-05]
723 0.578918 3.64E-05]
724 0.58136 3.71E-05)
725 | 0.58136 4.68E-05]
726 | 0.583801 4.66E-05]
727 | 0.583801 3.79E-05]
728 0.586243 4.64E-05]
729 0.586243 3.88E-05]
730 0.588684 4.62E-05
73| 0.588684 3.96E-05]
732 | 0.591125 4.05E-05
733 | 0.591125 4.60E-05
734 | 0.593567 4.15E-05
735 | 0.593567 4.59E-05
736 | 0.596008 4.57E-05
737 | 0.596008 4.26E-05]
738 0.59845 4.54E-05]
739 0.59845 4.38E-05 %
740 | 0.600891 _4.52E-05]
i s 5 - 2 a
4 4 » M| Sheetl 'Sheet? ~Sheetd ¥ - [d] [ ] |

Average: 007522047 Count: 1476 Sum: 111,0254135 @E} 100% @—D—@

[

~

AWNITNAN ANZINYIEERS LN

waww.science.mju.ac.th/chemistry/




4.20 lans neanuIianISANLATAa28971

(T = = — drtanin : E=SEar ]

Home Insert Page Layout Formulas Data Review  View Design | Layout Format o @ =@ =R

et + * *
al W @ 5 el
Change Save As Switch Select * Move

Chart Type Template Row/Column Data Z, Chart
Type | Data | Chart Layouts | Chart Styles Location |

| Chart6 ~ (= £ [
A B & D | E | E | G | H | I | ] | K | L | M | N 0] | P | Q | R | s | 1| u | i
0.561829| 3.19E-05]
0.561829| 4.78E-05]

0.56427| 3.25E-05

0.56427( 4.77E-05
0.566711| 4.76E-05]
0.566711| 3.31E-05]
0.569153| 4.75E-05
0.569153| 3.37E-05]
0.571594| 3.43E-05
0.571594| 4.73E-05
0.574036| 3.50E-05]
0.574036| 4.72E-05
0.576477| 3.57E-05
0.576477| 4.71E-05]
0.578918| 4.70E-05]
0.578918| 3.64E-05]

0.58136( 3.71E-05

0.58136( 4.68E-05
0.583801| 4.66E-05
0.583801| 3.79E-05]
0.586243| 4.64E-05]
0.586243| 3.88E-05
0.588684| 4.62E-05 B.00E05
731 0.588684| 3.96E-05
732 | 0.591125| 4.05E-05
733 0.591125| 4.60E-05
734 | 0.593567| 4.15E-05]
735 | 0.593567| 4.59E-05] )
736 0.596008| 4.57E-05
737 | 0.596008| 4.26E-05]
738 0.59845| 4.54E-05
739 0.59845| 4.38E-05 I%

# Seriesl

740 0.600891] 4.52E-05)
741
4y

¥ | Sheetl 'Sheet? ~'Sheef3 ¥J ] [T v [

Average: 0.07522047  Count: 1476 Sum: 1110254135

usistoss Anal > Pictures - ACDSee... ﬁ PGSTAT101-man... ﬁ ws1 214 54-2 DY2...

AWNITNAL ANZINYIAER

WWW.SCIence.r




5. n1suaens N lvdlgen uegdng
wazlauselavila

AMNTUNAN ANEINEIAEERT UINenduuly

39

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




i D ey

@E9-e-|= 0005 vs with kel DY20 - MicrosoftExcel IO

=@ = |

a@o@ B

Home Insert Page Layout Formulas Data Review View Add-Ins Acrabat Design ‘ Layout Format

Change Save As Switch Seledt

il s o |§§@‘§|§E ot |§E‘

;/z/////\

i

Maove

Chart Type Template Row/Column Data | zZl Chart ‘

Type Data | Chart Layouts Chart Styles | Location|

Chart1 - F| [+

A a o c o el r o n |oree R 5 T [ v [x [E
1772 -2.69E-01 -2.31E-06
1773 2.70E-01 -2.31E-06 M\ Axis Options
1774 2.71E-01 -2.31E-06 fumber MR Q am O Bed (406
1775 -2.726-01 -2.316-06 ' — Fil Maxmm: o
1776 -2.73E-01 -2.31E-06 e~ = Majorunt @ Aup ©) Fixed
B s — e | @ A © it 7
== Values in reverse order
Broae | | ] Y= R
ﬁ-z:TBE-Ol _2:31506 -400E-01 -2.00E-01 u.uu:+7/ 200801 I S Display wniits:
o e BT ey 0 et (7] show display units label on chart
1783 -2.806-01 -2.326-06 — / Aigmeny: Major tikmark type: | Outsde [ v
1784 -2.81E-01 -2.326-06 /F SRR Minor tckmerk type: [None [
1785 -2.826-01 -2.34E-06 f_b\ / Axis labels: ﬂ
@ s2b1 2400 ¥ A \'\-' Harizontal axis crosses:
1787 -2.84E-01 -2.34E-06 ) Automatic
1788 -2.85E-01 -2.36E-06 @i
1783 -2.86E-01 -2.37€-06 () Maximum axis value
1790 -2.87E-01 -2.37-06
1791 -2.88E-01 -2.37E-06
1792 -2.89E-01 -2.37-06
1793 -2.90E-01 -2.37-06
1794 -2.91E-01 -2.376-06
1795 -2.926-01 -2.37-06
1796 -2.93E-01 -2.37-06
1797 -2.94E-01 -2.37-06
1798 -2.95E-01 -2.37-06
1799 -2.96E-01 -2.37-06
1800 -2.97E-01 -2.37-06
1801 -2.98E-01 -2.37E-06 E
1802 -2.99E-01 -2.38E-06
1803 -3.00E-01 -2.38E-06 v
O] 0.005 vswith kd /57 IKN il al
(+)

r t I
wosusustau Anal C.. ) REMSEA 2010: Re...

icrasoft Excel -

8214 53-2 DY2...




AT

Insert

Page Layout

0,005 vs with kgLDVZU - Microsoft Excel

Formulas Data Review View

Add-Ins

Acrobat

Design ‘ Layout

R

Format

e

=@ = |
a@o@ B

=

Switch
Row/Column

Data

Change Save As

Chart Type Template
Type

Fu

5

& 1]

AN AN A

Chart Styles

|l

Move

Chart
Location

Chart1 >

1772 -2.69E-01 -2.31E-06
1773 -2.706-01 -2.316-06
1774 -2.TIE-01 -2.31E-06
1775 -L.T2E-01 -2.31E-06
1776 -2.T3E-01 -2.31E-06
1777 -2.T4E-01 -2.316-06
1778 -2.75E-01 -2.31E-06
1779) -2.76E-01 -2.31E-06
1780 -2.77E-01 -2.31E-06
1781 -2.78E-01 -2.316-06
1782 -2.79E-01 -2.326-06
1783 -2.806-01 -2.326-06
1784 -2.81E-01 -2.226-06
1785 -2.82E-01 -2.34E-06
1786 -2.83E-01 -2.4E-06
1787 -2.84E-01 -2.34E-06
1788 -2.856-01 -2.36E-06
1789 -2.866-01 -2.37E-06
1790 -2.876-01 -2.37E-06
1791 -2.886-01 -2.37E-06
1792 -2.89E-01 -2.37E-06
1793 -2.90E-01 -2.37E-06
1794 -2.91E-01 -2.37E-06
1795 -2.92E-01 -2.37E-06
1796 -2.93E-01 -2.37E-06
1797 -2.94E-01 -2.37E-06
1798 -2.95E-01 -2.37E-06
1799 -2.96E-01 -2.37E-06
1800 -2.97E-01 -2.37E-06
1801 -2.98€-01 -2.37E-06
1802 -2.99E-01 -2.38E-06

A | 8 | el o | E | F | & | H

Format Axis

L] 4 -

Number

Fil

Line Color

Line Style

Shadow

Glow and SoftEdges

3D Format

Alignment

-ZO0E0L Q00600 Z.00E-01

Axis Options

” ‘Axis Options
TR @) Auto

Maximum:

Major unit:

Minor unit: ) atp © Fixed

[7] Values in reverse order

[ Logarithmic scale Base: |10

Display units: | None E]
Show display units label on chart

Major tick mark type: | Outside

Minor tick mark type:  |None

Bxis labels: ENe;(t.t;o Ais

Vertical axis crosses:
() Autgmatic

@ Axisvalug: |4.00e-01]

() Maximum axis value

0.04

[]

2. fuUsvasunuing

(Axis options)

B |
5 !

1. ausdananyia’

1803 -3.00E-01 -2.38E-06
W ¥ 1] 0.005 vs with kd ¢

Fnd (W X)

5

| a1u1sausuussle

3. 1390 -4.00e-01

4. ﬂtﬂ Close

4]

E

2l

Ready

Eom os o003
' > 2

AMWNTNAL ANEINEIEERS uInedswly

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

41




i S e pssars “___

Hd9 7 m_@l@lﬂ
Home ‘ Insert Page Layout Formulas Data Review View Add-Ins Acrabat Design Layout Format (2] 0 o @ 2
o 1T ] = Pl I
cut mun) T Autos
L |1 _‘*'.7:1 Normal Bad :im } m L Tt? ﬁ
3 copy ~ o, j Fill o
Paste BIU : C

== Merge & Center § - 9% » | %3 % Conditional Format | Neutral Calculation Insert Delete Format Sort & Find &
<3 Format Painter = - ’ e Formatting - as Table | H - - - G Cear™  Fier- Select~
Clipboard iF} |

Styles Cells Editing
Chart1 - 3 ¥
4d A | 8 | ¢ [ o | e | F & | w0l o[ kJuw ] wm]n~]ellew® [ a]]r]s [t ]uvulwvw]w]x |=
1772 -2696-01 -2.316-06
1773 -2706-01 -2.316-06
1774 -L7IE01 -2.316-06
1775 -272E-01 -2.316-06
1776 -L73E-01 -2.316-06
1777 -2TE-01 231606 N\
1778 -L75E-01 -2.316-06 HOOE
1779 -2.766-01 -2.316-06

0.00E+00

1780 -2.77E-01 -2.31E-06
1781 -2.78E-01 -2.31E-06 ’

B | BWrap Text General -

Font | Alignment ¥ ‘ Number

2.00E-06

1782 -2.79E-01 -2.326-06 f| Lo0e0s
1783 -2.80E-01 -2.32E-06
1784 -2.81E-01 -2.326-06 2o0ECe

1785 -2.826-01 -2.34E-06 {\ /
1786 -2.83E-01 -2.34E-06 00508 s
1787 -2.80E-01 -2.34E-06
1783 -2.85E-01 -2.36-06
1789 -2.86E-01 -2.37E-06
1790 -2.87E-01 -2.37E-06
1791 -2.83E-01 -2.37E-06
1792 -2.89E-01 -2.37E-06
1793 -2.90E-01 -2.37E-06
1794 -2.91E-01 -2.37E-06
1795 -2.92E-01 -2.37E-06
1796 -2.936-01 -2.37E-06
1797 -2.94E-01 -2.37E-06
1798 -2.95E-01 -2.37E-06
1799 -2.96E-01 -2.37E-06
1800 -2.97E-01 -2.37E-06
1801 -2.98E-01 -2.37E-06 E
1802 -2.99E-01 -2.38E-06

1803 -3.00E-01 -2.38E-06 i

W« b ] 0.005 vs with kd /T3 4] i | » [

'l wozuaau Anal C J'REMSEA 2010 : Re... w214 53-2DY2.. icrosoft Excel -

-4 00E-06 T T T T T
-400E-01 -2.00e-01 0.00E+00 2.00E-01 400601 6.00E-01 8.00E-01

D




9 e W_LEM

Home ‘ Insert Page Layout Formulas Data Review View Add-Ins Acrabat Design Layout Format (2] 0 o B

o " -
Cut x| = | B

& Ju sy = ﬂl Jﬁ Normal Bad
53 Copy - | = =

Paste B I UO-|H " EMerge BuCenter~ | § + % o | %8 % | Conditional Format | Neutral

<3 Format Painter - = ’ el Formatting - as Table ‘ - - - G Cear™  Fier- Select~

Clipboard iF} Styles Cells Editing
Chart 1 - F| [+

4d A | 8 | ¢ [ o | e[ F & | w0l o[ kJuw]wmw]n~]ellew® [ al]r]s [t ]ulwvw]w]x |=
1772 -2.696-01 -2.316-06
1773 -2.706-01 2.316-06
1774 -2.71E-01 2.316-06
1775 -2.726-01 2.316-06
1776 -2.73-01 -2.316-06
1777 -2.746-01 231606
1778 -2.75€-01 -2.316-06
1779 -2.76€-01 2.316-06
1780 -2.776-01| -2.316-06
1781 -2.786-01 2.316-06
1782 -2.79-01 2.326-06
1783 -2.806-01 -2.326-06
1734 -2.816-01 2.326-06
1785 -2.826-01 -2.34E-06
1786 -2.836-01 -2.34£-06 a
1787 -2.896-01| -2.34E-06 i) Change Chart Tipe..
1788, -2.85E-01| -2.36E-06 b e ! ; o : ‘ T selectData.,
— -400E-01 -2.00E-01 000E+00 2.00E-01 4.00E-01 6.00E-01 8.00
@ -2.86E-01( -2.37E-06 3-D Rotation..,
1790 -2.876-01 -2.376-06
1791 -2.886-01 2.376-06
1792 -2.89-01 -2.376-06
1793 -2.906-01 2.376-06
1794 -2.916-01 2.376-06
1795 -2.926-01 2.376-06
1796 -2.936-01 -2.376-06
1797 -2.946-01 2.376-06
1798 -2.95-01 -2.376-06
1799 -2.96-01 2.376-06
1800 -2.97E-01 -2.376-06
1801 -2.986-01 2.376-06 E
1802 -2.99-01 -2.386-06
1803 -3.00E-01) -2.38E-06, v

M« ] 0.005 vs with kd /%3 4] i | »l
- L (+)

) REMSEA 2010: Re... & scmsuft Excel -

E 2 AutoSum ~ %? ﬂ

Il
=ﬂ Insert Delete Format Sort & Find &

B | BWrap Text General -

Calculation

Font i Alignment ¥ ‘ Number

2.00E-06

]

1.00E-06 -
0.00E+00 A

.| -1.00E-06 0

-2.00E-06 -
Delete

-3.00E-06 - Reset to Match Style

=

Format Plot Area...




e ; . - =

®| (=R RECRAE - - Dﬁbﬁvsw'rthkcl.D‘l‘Zﬂ—'Micvosoﬁ_W_ L:|_|_§:§

' Home Insert Page Layout Formulas Data Review View Add-Ins Acrobat Design Layout Format [~} e o R
A = 17 I s AutoSt A
& cut = AN = ¥ a'i.ﬁapText General - :J/‘ Normal Bad Good j-J—' o E:i::ﬂ % G ;i l‘:ﬁ
“— B3 copy - i 5 . 7= ijII S
Paste B I U - A =E=E= o Merge B Center $ % » | %8 ;% | Conditional Format | Neutra | IZI Insert Delete Format Sort & Find &
+ <Jf Format Painter - a2 B erg ’ > | Formatting + as Table u - - - | @Qearr  Fifer- Select~
Clipboard i | Font | Alignment Mumber | Styles | Cells | Editing
| Chart1 - a3 v
L4 8 e P | e PR e | |fmtbthe Bl e Twls [ v [ w [vwlxlIE
1772 -2.65E-01| -2.31E-06
‘ i Border Color
1773 -2.70E-01| -2.31E-06
Ees - 6V
1774 -2.71E-01| -2.31E-06 Border Color O Noline a . .
1775 -2.72E-01| -2.31E-06 e 8 || Border styks © soidline 2 N Rorder color
EoGes 200B06 b—m8—————————— P : . ol DDUIUCT CUULUI
1776 -2.73E-01 -2.31E-06) Tk (©) Gradient line
1777 -2.74E-01 -2.31E-06 (0 Automatic
e 1.00E-06 - '
1778 -2.75E-01 -2.31E-06 Koy an Soft Hdiges 3 ~~ C | 1
1779 -2.76E-01 -2.31E-06 3D Farmat . eJri Do0OLUU uric
1780 -2.77E-01| -2.31E-06 A0cd
1'.!'81 -2.78E-01| -2.31E-06
1782 -2.79E-01| -2.32E-06 B
1783 -2.80E-01-2.32E-06 Microsoft Excel u
1784 -2.81E-01|-2.32E-06 206 -
1'.!'5‘.53 -2.82E-01( -2.34E-06 Complex formatting that is applied to the selected chart may take a while to display. Do you want to continue using the formatting?
] -3.00E-06 -
1786 -2.83E-01| -2.34E-06
1787 -2.84E-01| -2.34E-06
1788 -2.85E-01| -2.36E-06 e
i -4.00E-01 -2.00E-01 0.00E+00 2.00E-01
1789 -2.86E-01|-2.37E-06 L N |

1730 -2.87€-01| -2.37E-06
1791 -2.88E-01 -2.37E-06
1732 -2.89E-01| -2.37E-06
1793 -2.90E-01 -2.37E-06
1734 -2.91E-01| -2.37E-06
1795 -2.92€-01 -2.37E-06
1736 -2.93E-01 -2.37E-06
-2.37E-06
-2.37E-06
1799 -2.96E-01 -2.37E-06
1800 -2.97€-01| -2.37E-06

1801 -2.98E-01| -2.37E-06 E
1802 -2.99E-01-2.38¢-06

1803 -3.00E-01]-2.38E-06 v
M« ] 0.005 vs with kd /%3 4] i | v

EOm 0% c—U—O
EN mpr® g«

ANNNITUNAL ANINYAEERS

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




i d9-e-

' Home | Insert

& cut

“— B copy
Paste

«  «Jf Format Painter

Clipboard

P - T —
0,005 vs with kel.DY20 - Microsoft Excel .

Page Layout Formulas Data Review View Add-Ins Acrabat Design Layout Format

AN | = ¥ = Wrap Text General .

ﬁ':\ =8—

v 10

_gf/\ Normal

Format | Neutra
as Table

Conditional
Formatting

B Merge BeCenter - | § - % v | %8 5%

Alignment Mumber

=@ & |
a@o@ B

X AutoSum - Aggr
i @

@ Fil 4

= N —

| X @
B

Sort & Find &

Filter = Select~
Editing

(2 Clear ~
Cells

v

| Chart 1
L4 a
1772 26501
1773 -2.TOE-0L
1774 -2.7IE0L
1775 -2.T2E-01
1776 -2.73E.01
1777 -2.T4E-0L
1778 -2.75E01
1779 -2.T6E-01
1780 -2.77E.01
1781 -2.78E-01
1782 -2.75E.01
1783 -2.80E-01
1784 -2.81E.01
1785 -2.82E-01
1786 -2.83E.01
1787 -2.84E-01
1788 -2.85E.01
1789 -2.86E-01
1790 -2.87E.01
1791 -2.88E-01
1792 -2.85E.01
1793 -2.90E-01
1794 29101
1795 -2.92E-01
1796 -2.93E.01

1799 -2.96E-01
1800 -2.97E.01
1801 -2.98E-01
1802 -2.95E.01
1803 -3.00E-0L

B

| 231606

-2.31E-06
-2.31E-06
-2.31E-06
-2.31E-06
-2.31E-06
-2.31E-06
-2.31E-06
-2.31E-06
-2.31E-06
-2.32E-06
-2.32E-06
-2.32E-06
-2.34E-06
-2.34E-06
-2.34E-06
-2.36E-06
-2.37E-06
-2.37E-06
-2.37E-06
-2.37E-06
-2.37E-06
-2.37E-06
-2.37E-06
-2.37E-06
-2.37E-06
-2.37E-06
-2.37E-06
-2.37E-06
-2.37E-06
-2.38E-06

-2.38E-06

Format Plot Area

ETEE "

| IZI Insert Delete Format
R

Al Border Color

Border Color

Border Styles

- = s ) Solid fine
2.00E-06 ——————————————————+—

() Gradent line
) Automatic

Color:

Shadow

1.00E-06 - Glow and Soft Edges

3D Format
0.00E+00 -

-1.00E-06 C

-2.00E-06 -
Standard Colors
[ ] | EEEEER

13 More Colors...

-3.00E-06

-4 00E-06 (————————1—
-400E-01 -2.00-01 0.00E+00 2.00E-01

3

D))

u'—
2
®
)
o

E

M« ] 0.005 vs with kd /%3

4] i | » [

EOm 0% c—U—O

EN "5" m * ‘ 7]
ANNNITUNAL ANINYAEERS

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

45



i = — |
9| 0005 Ve Wi KIDV20 ¥ Microsoft el S = g |
Home Insert Page Layout Formulas Data Review View Add-Ins Acrabat Design Layout Format [~} 0 o @
o 5 = S
Change Save As Switch  Select - | = —| Move
Chart Type Template Row/Column Data Tl Chart

Type . 20 Chart Styles Location|

| Format Asis . m - ™ l&g

2.69E-01 -2.31E-08

1772
1773 2.70E-01 -2.31E-06 e || s Options Number
1774 -2.71E-01 -2.316-06 ]| Number

1775 -2.72E-01 -2.31E-06 i ' ' Ail
1776 -2.T3E-01 -2.31E-06 H000s
1777 -2.74E-01 -2.31E-06
1778 -2.75E-01 -2.31E-06
1779 -L.76E-01 -2.31E-06 100E-06 - shadon
@ -2.77E-01 -2.31E-06 Glow and Soft Edges
1781 -2.78E-01 -2.31E-06
1782 -2.79E-01 -2.32E-06 0.00E:00 - i
1783 -2.80E-01 -2.32E-06 Alignment Format Code:

1784 -2.81E-01 -2326-06 525000 | [

To create a custom format, type in the Format Code box and dick
1785 -2.82€-01 -2.34E-06 | -1.00606 - Add.

1786 -2.83E-01 -2.34E-06 ; [T Linked to source

ITEZ -2.84E-01 -2.34E-06 MNumber is used for general display of numbers, Currency and
1788 -2.85E-01 -2.36E-06 Accounting offer spedalized formatting for monetary value,
1789 -2.86E-01 -2.37E-06
1790 -2.87E-01 -2.37E-06
1791 -2.88E-01 -2.37E-06
1792 -2.89€-01 -2.37E-06 -3.00E-06 |
1793 -2.90E-01 -2.37E-06

1794 -2.31E-01 -2.37E-06
1795 -2.92€-01 -2.37E-06 -4.00E-08 . . .
1796 -2.33E-01 -2.37E-06 1040 030 -020 -D10 000

1797 -2.94E-01 -2.37E-06 e = :
1738 -2.95€-01 -2.37E-06
Y

Category:

Decimal places: iZ
IT Use 1000 Seuaramr(.)

Line Color

Line Style

L

(1,234.00)

.UO
DD
®
>
L
c
S
==

3D Format

-2.00E-06 -

1799 -2.96E-01 -2.37E-06
1800 -2.97E-01 -2.37E-06 1
1801 -2.986-01 -2.37E-06 1
1802 -2.99E-01 -2.38E-06

1803 -3.00E-01 -2.38E-06
b M| 0.005 vs with kd

Ce
-2
)

EN M pr @

AWNTNAN AN INEIAERS uIne1dswily

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




i S e pssars “___

D ———
WE2-C-|s 0005 V2 Wi KeIDY20 ¥ Mirosoft vl . LR e [=la] = |
- Home Insert Page Layout Formulas Data Review View Add-Ins Acrabat Design ‘ Layout Format [~} 0 o @

"I EE R @

i} - I -| ° ] i) 7 |
H I -EE °‘9_° |'_E o, |IE|§ ] - / / / / / / / / -

Change Save As Switch Seledt = S = = == e 4 | —| | Maove

Chart Type Template Row/Column Data | = bl Tl Chart
Type | Chart Styles | Locatmn}

Fom‘atmris_!n: B o [ r | s 7 v v ] w]x T

A A
1772 -2.69E-01 -2.31E-

1773 -2.70E-01 -2.31E-06 Jhes nturey Number
1774 -2.71E-01 -2.31E-06 Number Category!  Decimal places: |1
1775 -2.72E-01 -2.31E-06 f 11| & :Eﬂi'ﬂ‘
ez 2.0E-06 Imoer
1776 -2.73E-01 -2.31E-06 Currency
— Line Color Accounting
1777 -2.78E-01 -2.31E-06 Bty
1778 -2.75E-01 -2.31E-06 e Sty Time
P
1779 -2.76E-01 -2.31E-06 1.0E-06 1 Shadow Ffaﬁgn‘age
1780 -2.77E-01 -2.31E-06 Glow and Soft Edges _Srgzh'ﬁc _
1781 -2.73E-01 -2.31E-06 . Speci
1782 -2.79E-01 -2.32E-06 l0.0E200 - I Custom
1783 -2.80E-01 -2.32E-06 Alignment Format Code: [—]
1784 -2.31E-01 -2.32E-06 0.0E+00 : Add
1785 -2.82E-01 -2.34E-06 | or.06 IZ dcrez:te a custom format, type in the Format Code box and
1786 -2.83E-01 -2.34E-06 ‘ Likedto source
1787 -2.84E-01 -2.34E-06
1788 -2.85E-01 -2.36E-06
1789 -2.86E-01 -2.37E-06 Bl

1790 -2.87E-01 -2.37E-06
1791 -2.88E-01 -2.37E-06
1792 -2.89E-01 -2.37E-06 +3.0E-06 |
1793 -2.90E-01 -2.37E-06
1754 -2.91E-01 -2.37E-06

=]

1795 -2.926-01 -2.37¢-06 40506 : : ;
1796 -2.936-01 -2.37E-06 0. 020 010 000 o0 Com_
1797 -2.94E-01 -2.37¢-06 : L :

1798 -2.95E-01 -2.37E-06
1799 -2.96E-01 -2.37E-06
1800 -2.97E-01 -2.37E-06
1801 -2.98E-01 -2.37E-06 @
1802 -2.99E-01 -2.3BE-06

1803 -3.00E-01 -2.38E-06 v
M« b ¥ 0.005 vs with kd /%3 4] i | v
Ready ) |EE M 100% (= U=t

g




Design Layout Format

Insert Page Layout Formulas Data Review View Add-Ins Acrabat

c@o@ B
== o
H : 1
f... ] ‘EE l<] ‘ / / / / / / =
Change Save As Switch  Seleqt = = l || Move
Chart Type Template Row/Column Data Tl Chart
Type Dat; Chart Styles Locatmn‘
Chart1 - (»

4 A B
1772 -2.69E-01 -2.31E-06
1773 -2.70E-01 -2.31E-06
1774 -2.7T1E-01 -2.31E-06
1775 -2.72E-01

Chart Title

™\

0.0E+00

-1.0E-06 /'_—7

-2.0E-06

Axis Title

e riesl

1787 -2.B4E-01/ -2.34E-06
1788 -2.85E-01/ -2.36E-06
1789 -2.86E-01 -2.37E-06
1790 -2.87E-01 -2.37E-06
1791 -2.88E-01/ -2.37E-06 -3.0E-06
1792 -2.89E-01 -2.37E-06
1793 -2.90E-01 -2.37E-06
1754 -2.91E-01/ -2.37E-06
1795 -2.926-01 -2.37E-06
1736 -2.936-01 -2.37E-06
1797 -2.94E-01/ -2.37E-06
1798 -2.95E-01 -2.37E-06
1799 -2.96E-01/ -2.37E-06
1800 -2.97E-01 -2.37E-06
1801 -2.98E-01 -2.37E-06
1802 -2.99E-01/ -2.38E-06
1803 -3.00E-01) -2.38E-06 hd

M« ] 0.005 vs with kd /%3 4] i | »l
- L (+)

4

-4.0E-06
-0.40 -0.20 0.00 0.20 040 0.60 0.80
Axis Title

= I
) REMSEA 2010: Re...




EId9- e s 0005 vswith kalDY20 - Micosot Excel | T T ]

Home Insert Page Layout Formulas Data Review View Add-Ins Acrabat Design Layout Format [~} 9 o @ &
oy @ | |

h - o B P

Change Save As Switch Select _| = o —1| Move
Chart Type Template Row/Column Data b Tl Chart
Type | Data | Chart Layouts Chart Styles | Location|

Chart 1 - A v

a | o [ € [ o | ] f [ & [ w | ¢l o[ kv ]wm]wnw]ole [ alr] sl uv v | w] x [E

1772 -2.69E-01 -2.31E-06
1773 -2.70E-01 -2.31E-06
1774 -2.TIE-01 -2.31E-06
1775 -2.T2E-01 -2.31E-06

1776 2.73E-01 -2.31E-06 ek

1777 -2.74E-01 -2.31E-06

1778 2.75E-01 -2.31E-06 f\
|| 1.0E-06

1779 -2.76E-01 -2.31E-06

1780 -2.77E-01 -2.31E-06

1781 -2.78E-01 -2.31E-06

1782 -2.79E-01 -2.32E-06 0.06+00

1783 -2.806-01 -2.326-06
1784 -2.81E-01 -2.326-06
1785 -2.826-01 -2.14E-06
1786, -2.83E-01 -2.34E-06
1787 -2.84E-01 -2.14E-06

1788 -2.85E-01 -2.36€-06

1789 -2.86E-01 -2.37€-06
1790, -2.87€-01 -2.37E-

-2.0E-06

q

Plot Area i

E/V.

!

/
)
)]

>

)
=

D

1798 -295E-01 -2.37E-06
799 -2.96E-01 -2.37E-06
1800 -2.97E-01 -2.37E-06
1801 -2.98E-01 -2.37E-06
1802 -2.99E-01 -2.385-06
1803 -3.00E-01 -2.38E-06
M ¥ ] 0.005vswithkd /%

_q_z
=)
3
o,
[Tl
<
m

& ‘ y T15PM
NBE®E (T (e

ANNTUNAN An=INedEns uinenduudld

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




g,,, x it Lo me—— m,_

- efs T 0005 s with kelDY20 - Microsot Excel T T | O
' Home Insert Page Layout Formulas Data Review View Add-Ins Acrabat Design Layout Format [~} 0 o @ &

& cut

~— Bacopy -

EE;E\ zLutoSum '}ti_ fﬁ

<7
05 Fill

=M AN =
Paste B I U - A == B Merge & Center 4§ o, | % 00 | Conditional Format | Neutra .- | IZI Insert Delete Format Sort & Find &
+ <) Format Painter - ﬁ = S ’ e Formatting - as Table - - - G Cear™  Fier- Select~

Clipboard i | Font | Alignment Mumber | Styles | Cells | Editing |
[ cha1 - Fe [»
L4 & | B | c | D | E
1772 -2.69E-01| -2.31E-06
17?3 -2.70E-01| -2.31E-06
-2.31E-06
1775 -2.726-01 -2.31E-06
1776 -2.73E-01| -2.31E-06
1'{?7 -2.74E-01| -2.31E-06 ~

1778 -2.75E-01| -2.31E-06 f\

1.0E-06

-2.31E-06 \

1780 -2.77E-01| -2.31E-06 ~ 6
1781 -2.78E-01| -2.31E-06
1782 -2.79E-01| -2.326-06
1783 -2.80E-01| -2.326-06
1784 -2.81E-01| -2.326-06 5 PR
1785 -2.82E-01] -2.34E-06 =rEE | T U b
1786 -2.83E-01| -2.34E-06 :

1787 -2.84E-01| -2.34E-06
1788, -2.85E-01| -2.36E-06
1789 -2.86E-01| -2.37E-06
1730 -2.87E-01| -2.37E-06
1791 -2.886-01| -2.37E-06
1792 -2.89E-01| -2.37E-06
1793 -2.906-01| -2.37E-06
1794 -2.91E-01-2.37-06 A0 O B 0
E _2.926-01| -2.376-06 -040 030 -020 -010 000 010 020 030 040 050 060 070
1796 -2.936-01 -2.376-06 Env

237606
1738 237606
1799 -2.96E-01| -2.37E-06
1800 -2.97E-01| -2.37E-06
1801 -2.98E-01 -2.37E-06 E
1802 -2.99E-01| -2.38E-06
1503, -3.00E-01] -2.38E-06 v
M« ] 0.005 vs with kd /%3 4] i | v
EEm o U @

EN :rc m - ‘ o’
AMNTUNAN ANEINEIAEERT UINenduuly

¥ = Wrap Text General -

gd Normal Bad Good o

-n
(2]
i
=

i
=
=
(=]

|=
j=]
=
w
—
firr
=

=
<

20606 B I G'il

€

<o

(:>
T
rl)

f

(-

)

)
©)
Lo
)
1))

13
D)
=

0.0E+00

-2.0E-06

-3.0E-06

q

50

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




e

id9-e-

Home Insert Page Layout Formulas Data Review View Add-Ins Acrabat

B ¥t

“— Bacopy
Paste

«  «Jf Format Painter

Clipboard

Calibri (Body)

B L U-

0,005 v with kel DY20 - Microsoft Excel

~ 10

Font

A=
2-A- e

| Alignment

B = Wrap Text

ge & Center

General

$ - %

Number

Design

Rt T —

00

Layout Format

B

=7 | Normal
my |
Format | Neutra
as Table

Conditional
Formatting

€0 .00
L 00 .0

Good

[= B J
a@o@ B
T AutoSum - A

Zu [ﬁ

Sort & Find &
Filter = Select~
Editing

@ Fil

(2 Clear ~

Insert Delete Format

Cells

| Chart 1

- ("

k.

L A

1772 -2.63E-01
1773 -2.70E-01
1774 -2.TIE-01
1775 -2.726-01
1776 -2.73E-01
1777 -2.74E-01
1778 -2.75E-01
1779 -2.76E-01
1780 -2.77E-01
1781 -2.78E-01
1782 -2.73E-01
1783 -2.80E-01
1784 -2.81E-01
1785 -2.826-01
1786 -2.83E-01
1787 -2.84E-01
1788 -2.85E-01
1789 -2.86E-01
1730 -2.876-01
1731 -2.88-01
1732 -2.83E-01
1733 -2.90E-01
1734 -2.91E-01
1735 -2.926-01
1736 -2.93E-01
1737 -2.94E-01

B

| 2.315-06|

-2.31E-06
-2.31E-06
-2.31E-06
-2.31E-06
-2.31E-06
-2.31E-06
-2.31E-06
-2.31E-06
-2.31E-06
-2.32E-06
-2.32E-06
-2.32E-06
-2.34E-06
-2.34E-06
-2.34E-06
-2.36E-06
-2.37E-06
-2.37E-06
-2.37E-06
-2.37E-06
-2.37E-06
-2.37E-06
-2.37E-06
-2.37E-06
-2.37E-06

B

S

& -10E-06

Format Chart Area

Fill

Border Color

Border Styles

2.0E-06

1.0E-06

0.0E+00

-2.0E-06

-3.0E-06

Shadow

Glow and Soft Edges
3-D Format

Size

Properties

AltText

i M S

Border Color

D

=

2. 1390 Borde

4. ey close

-4.0E-06
-040 -030 -020 -0.10 000

[4]

| 2l

EEm o U @

AMNTUNAN ANEINEIAEERT UINenduuly

www.science.mju.ac.th/chemist



s - ALy S0 B e S yr— ,-‘_‘-—:_

S B T ———— 5

a@oc@n

% AutoSum = Agge [ﬁ
o

. 3 il Al

| tio H| ” Insert Delete Format Sot & Find &

L v v v | QCerr e Seledt~

Styles | Cells | Editing |

Insert Page Layout Formulas Data Review View Add-Ins Acrabat Design Layout Format

[ R
“—I 3 copy
Paste

v < Forma

Clipboard
Chart1

Calibri (Body) ¥ = Wrap Text General - Bad Good

B 7 U-~

.OE-06

1779 -2.76E-01 -2.31E-06 o
1780 -2.77-01 -2.31E-06 b
1781 -2.78E-01 -2.316-06

] 54
1782 -2.79E-01 -2.32E-06 60 e

1783 -2.806-01 -2.326-06 6
1784 -2.81E-01 -2.326-06 2 0E06
1785 -2.82E-01 -2.34E-06
1786 -2.83E-01 -2.34E-06 w @
1787 -2.B4E-01 -2.34E-06 | OF-06
1788 -2.85E-01 -2.36E-06

1789 -2.86E-01 -2.37E-06

1790 -2.87E-01 -2.37E-06 -3.0E-06 /
1791 -2.88E-01 -2.37E-06

1792 -2.89E-01 -2.37E-06

1793 -2.90€-01 -2.37E-06 -4.0E-06

1794 -2.91E-01 -2.37E-06 040 020 000 020 040 060 080
E/V

.OE-06

4
~
\
o
~

[EEEN
)}
N))s
)
o

e

\

1795 292601 237606
1736 -29%-01 237606
1797 299601 237606
1738 -2.95E-01 237606
1799 -2.96E-01 2.37E-06
1800 -2.97E-01 2.37E-06
1801 -2.98E-01 2.37E-06 B
1802 -2.99E-01 2.385-06

1503 -3.006-01 -2.385-06 v
M4+ 1] 0.005 vs with kd /T ] - : 2

EN rfcm' ;4'

AWNITUAL AN INYIENERS UNIIN

WWW.SCience.mj




=

ED- o= 0005 V2 Wi KeIDY20 ¥ Mirosoft vl R - ___—— [=l@] = |
! Home i Insert Page Layout Formulas Data Review View Add-Ins Acrabat Design Layout Format [~} 0 o @

& cut Sl B S Wrap Text General - o Normal Bad Good m % Kidkosum %f [ﬁ

Past S oy - A 0 .0 ditional Format H| ] Insert Delete Format ol S‘rl'F'd&
aste Iu b, = B Merge & Cent [ I 0 ;50| Conditional Format | Neutra nsert Delete Formal ort & Fin
+  <Jf Format Painter U-[E5-12 BB Mesge A Cenes e 7|l Formatting * as Table - - - | @Qearr  Fifer- Select~
Clipboard | Font | Alignment | Humber | Styles | Cells | Editing |
Chart1 - 'f_" F ‘ =SERIES(,'0.005 vs with kel'l5A52:5A51803,'0.005 vs with kel'15852:3851803,1) vl
A B (e [ = [ [ | P [ u | v | w | x | T
1772 -2.69E-01| -2.31E-06
1773 -2.70E-01| -2.31E-06 Series Options Line Colof
1774 -2.71E-01| -2.31E-06 | R |} | | Marker Options ) Noline
1775 -2.72E-01| -2.31E-06 ® ;‘_ di
B : olid line
1776 -2.73-01 -2.31E-06 2.0E-06 Marker il o
— — ) Gradient line
1777 -2.74€-01| -2.31E-06 Line C @ Avomatic
1778 -2.75E-01| -2.31E-06 Line 5
1779 -2.76E-01| -2.31E-06 1.0E-06 i
—= E Marker Line Calor
1780 -2.77E-01| -2.31E-06 e
1781 -2.786-01) -2.316-06 D il o
1782 -2.79E-01| -2.32E-06 ’ Shadaw
]_.'123?1 -2.80E-01( -2.32E-06 Glow and Soft Edges
_2.81E-01/ -2.326- <«

1784 -2.81E-01| -2.32E-06 < -10F-06 30 Format
1785 -2.82€-01| -2.34E-06 —
1786 -2.83E-01| -2.34E-06
1787 -2.84E-01| -2.34E-06 -2.0E-06
1788 -2.85E-01| -2.36E-06
1789 -2.86E-01 -2.37E-06)
1790/ -2.87€-01) -2.37€-06
1791 -2.88E-01{ -2.37€-06
1792 -2.89E-01| -2.37€-06
1793 -2.90€-01) -2.37€-06
1794 -2.91E-01] -2.37€-06
l&OS‘ .00E-01] -2.38E-06 h
i € ¥ ] 0.005 vswith kd /%3 4] i | »

Ready

ANNTIVUNAL AR

]

WWW.SCience.mj




G RAGRE

e ; T—
0,005 vs with kcl.DY20 - Microsoft Exc

el

i Home i Insert Page Layout Formulas Data Review View Add-Ins Acrobat Design

& cut

Ba Copy -

Paste B
- y Format Painter

Clipboard |

Calibri (Body)  * 14 * A A

L U-

@.v

Alignment

;’i Wrap Text

General

£ Merge & Center = | § © % 0

| Mumber

‘.'0'8 ;0_0 Conditional Format | Neutra i E tio H| ”

— =8| =

a@o@ B

Tem T R | T Autesum - Agp
== o M Z i @

Fill
Insert Delete Format Sort & Find &
Formatting * as Table - - - G Cear™  Fier- Select~

| Styles | Cells | Editing |

Layout Format

‘-;d Normal Bad Good

Chart1 ~(»

A | B |

1772 -2.63E-01 -2.31E-06
1773 -2.70E-01 -2.31E-06
1774 -2.TIE-0L -2.31E-06
1775 -2.T2E-01 -2.31E-06
1776 -2.73E-01 -2.31E-06
1777 -2.T4E-01 -2.31E-06
1778 -2.75E-01 -2.31E-06
1779 -2.76E-01 -2.31E-06
1780 -2.77E-01 -2.31E-06
1781 -2.78E-01 -2.31E-06
1782 -2.79E-01 -2.326-06
1783 -2.80E-01 -2.326-06
1784 -2.81E-01 -2.326-06
1785 -2.826-01 -2.34E-06
1786 -2.83E-01 -2.34E-06
1787 -2.84E-01 -2.34E-06
1788 -2.85E-01 -2.36E-06
1789 -2.86E-01 -2.37E-06
1790 -2.87E-01 -2.37E-06
1791 -2.88E-01 -2.37E-06
1792 -2.89E-01 -2.37E-06
-2.90€-01 -2.37E-06
-2.91E-01 -2.37E-06
5 -2.92E-01 -2.37E-06
-2.93-01 -2.37E-06
797 -2.94E-01 -2.37E-06
1798 -2.95E-01 -2.37E-06
-2.96E-01 -2.37E-06
-2.97€-01 -2.376-06
01 -2.98E-01 -2.37E-06
-2,99E-01 -2.38E-06
1803 -3.00E-01 -2.38E-06
M« b ] 0.005 vs with kd

Format Axis

0.0E+00
~ -1.0E-06

-2.0E-06

Number

Fil

Line Calor

Line Style

Shadow

Glow and Soft Edges
3-0 Format

Alignment

Axis Options. J

[ Values in reverse order
) \oreritbmic sede Baces

Display units:  |None :

[ show display units label on chart

Major tick mark type: | Outside -
Minor tick mark type: | Mone

Inside

Outside

Vertical axis crosses: | Cross

() Automatic

Axis labels:

@ Ais valug: ‘-0.4 ‘

() Maximum axis value

AT UAL AN

WWW.SCience.mj



G RAGRE

i Home i Insert Page Layout Formulas Data Review View Add-Ins Acrabat Design

& cut

3 copy -

Paste

yFormat Painter
Clipboard |

B L U-

0,005 v with kel DY20 - Microsoft Ex

Calibri (Body) v 14

AN
- A-

General

£ Merge & Center = | § © % 0

| Mumber

— =8| =

a@o@ B
Tem T R | T Autesum - Agp
T HEE Y Rt

Fill
I tio Insert Delete Format Sort & Find &
e Formatting - as Table ! H' ” = d 7. & Clear Filter = Select~

| Styles | Cells | Editing |

Layout Format

‘-;d Normal Bad

<0 .00 | Cgnditional Format | Neutra

Chart1 v (

A | B

177
g
1774
&
1776
o
1778
o0
1780
e
1782
g
1784
&
1786
o
1788
&0
1790
g
1792

-2.69E-01 -2.31E-06

-2.70E-01 -2.31E-06
-2.7TIE-01 -2.31E-06
-2.72E-01 -2.31E-06
-2.73E-01 -2.31E-06
-2.7AE-01 -2.31E-06
-2.75E-01 -2.31E-06
-2.76E-01 -2.31E-06
-2.77E-01 -2.31E-06
-2.78E-01 -2.31E-06
-2.79E-01 -2.32E-06
-2.80E-01 -2.32E-06
-2.81E-01 -2.32E-06
-2.82E-01 -2.34E-06
-2.83E-01 -2.34E-06
-2.84E-01 -2.34E-06
-2.85E-01 -2.36E-06
-2.86E-01 -2.37E-06
-2.87E-01 -2.37E-06
-2.88E-01 -2.37E-06
-2.89E-01 -2.37E-06
-2.90E-01 -2.37E-06
-2.91E-01 -2.37E-06

5 -2.926-01 -2.37E-06

-2.93E-01 -2.37E-06

797 -2.94E-01 -2.37E-06
-2.95E-01 -2.37E-06

1803
M 4 b M| 0.005 vs with kd

-2.96E-01 -2.37E-06
-2.97E-01 -2.37E-06

01 -2.58E-01 -2.37E-06

-2.99E-01 -2.38E-06
-3.00E-01 -2.38E-06

Format Axis

i/A

2.0E—06
1.0E-06
0.0E+00
+1.0E-06

+2.0E-06

Number

Fil

Line Calor

Line Style

Shadow

Glow and Soft Edges
3-0 Format

Alignment

Axis Options. J

Minorunit: @) Autg © Ff
[ Values in reverse order
) \oreritbmic sede Baces

Display units:  |None :

[ show display units label on chart

Major tick mark type: | Outside -

Minor tick mark type: | Mone
Inside

Axis [abels:
= Outside
Horizontal axis cosses:

() Automatic

@ Ais valug: ‘-0.3 ‘

() Maximum axis value

AT UAL AN

WWW.SCience.mj



Xid9-

i Home | Insert Page Layout Formulas Data Review View Add-Ins Acrabat [~} 9 o @ &
cut o : = S 2 X AutoSum -
& cu Calibri 11 A A S Wrap Text General T % ﬁ Bad Good E‘j- ?‘ @j et % [ﬁ
Ba Copy - . @i
Paste B J U~ B A~ Merge&Center' § -9, 9 %0 .00 Conditional Format = Neutral Calculation Check Cell —| | Insert Delete Format Sort & Find &
+ Jf Fomat Painter - = ’ >0 Eormatting * 25 Table ~ i - - + | @Qearr  Fifer~ Select~
Clipboard | Font | Alignment o Number | Styles | Cells | Editing |
E1500 - A I
a [ s [ e o T el e[ ] o] v T k[t ][wm ][ N[ ole]alnr]s [t luwllwv][wl]ux[E

1772 -2.696-01 -2.316-06
1773 -2.70E-01 -2.316-06
1774 -2.7IE01 -2.316-06
1775 -2.726-01 -2.316-06
1776 -2.73E-01 -2.316-06 2006
1777 -2.74E-01 -2.316-06
1778 -2.75E-01 -2.316-06

1779 -2.76E-01 -2.31E-06 1.0E-06 -
1780 -2.77E-01 -2.31E-06
1781 -2.78E-01 -2.31E-06
- 0.0E+00 -

1782 -2.79E-01 -2.326-06

1783 -2.806-01 -2.326-06

1784 -2.81E-01 -2.32E-06 <

1785 -2.826-01 -2.34E-06 ik

1786 -2.83E-01 -2.345-06

1787 -2.80E-01 -2.34E-06 2.0E-06 -

1788 -2.85E-01 -2.36E-06

1789 -2.86E-01 -2.37E-06

1790 -2.87E-01 -2.376-06 -3.0E-06 -

1791 -2.88E-01 -2.37E-06

1792 -2.89E-01 -2.37E-06

-2.90E-01 -2.376-06 -4.0E-06 T T

291601 237606 040 020 000 020 040 060 080
2.92E-01 -2.37E-06

6 -2.93E-01 -2.37E-06 E/V
797 -2.90E-01 -2.37E-06

1798 -2.95E-01 -2.376-06

“2.96E-01 -2.37E-06

2.97E-01 -2.37E-06 [ |

01 -2.98E-01 -2.37E-06 E

“2.99E-01 -2.38E-06

1803 -3.00E-01 -2.38E-06 v

M4+ 1] 0.005 vs with kd /T ] - : 2

AT UAL AN

WWW.SCience.mj




K9 o - I TR e T | O
i Home | Insert Page Layout Formulas Data Review View Add-Ins Acrabat Design Layout Format [~} 9 o @ &
& cut

33 Copy ~

Pa'ste 'ﬂjh:’a‘ i | B L Lz B Merge B Center -~ | $ - % 9 | 5§ 5% FI—er‘l;jaI:t‘ljn‘La‘ a:}lanblla: Neutra [E tio H| | Ini'ert Delvete For'mat s sﬁt:r& SFLTG&'

Clipboard | Font | Alignment | Number | Styles | Cells | Editing |

Chart 1 - A I
a | o [ € [ o | ] fF [ & [ w | ¢l o[ kv ] wm]wnw]ole [ alr] sl uv v | w]x [E

1772 -2.69E-01 -2.31E-06

1773 -2.706-01 2.316-06

1774 -2.71E-01| -2.31E-06

1775 -2.72E-01| -2.31E-06) A f

1776 -2.736-01 -2.315-06 2006 4 ot

1777 -2.746-01 231606 B3 Ccopy

1778 -2.75E-01/ -2.31E-06 [f4 Paste Options:

1779 -2.76E-01| -2.316-06, 10E-06 - |§ ;

P = X AutoSum - Agp
[= Ay
o Normal Bad Good o / m 7l [ﬁ

@ Fil

Calibri (Body) 14 AN = ¥ = Wrap Text General -

CalibrifE~ 14 - A' 47 ChartArea -
A-2g v

1780 -2.77E-01| -2.31E-06
1781 -2.78E-01| -2.31E-06 & Resetto Match Style

.0E+00 -
1782 -2.79E-01| -2.32E-06 BHEDg A Font.,

1783 -2.806-01-2.326-06
1788 -2.81E-01| -2.326-06 <

1785 -2.826-01-2.345-06 ik
1786 -2.8%-01] -2.14E-06 ;
1787 -2.846-01] -2.34E-06 2.0E-06 -
1788 -2.85€-01| -2.36E-06
1789 -2.86€-01| -2.37E-06
1790 -2.87E-01] -2.37E-06 -3.0E-06 -
1791 -2.886-01] -2.37E-06
1792 -2.896-01] -2.37E-06
-2.90E-01 -2.37€-06 -4.0E-06 \
2916:01| 237606 040 020 000 020 040 06

~2.926-01{ -2.37E-06

6 -2.926-01| -2.37-06 EfV
29401 -2.37E-06
1798 -2.956-01] -2.376-06
1799 -2.96€-01] -2.37E-06
1800 -2.97E-01| -2.376-06
1801 -2.986-01| -2.37E-06 E
1802 -2.99-01| -2.38E-06
1803, -3.00E-01]-2.38E-06 -
¥ 1] 0.005 vs with kd /T ] - : 2

ﬁ Change Chart Type...
7 Select Data...
@ Move Chart...

Assign Macro...

T T T T & Format Chart Area...

AT UAL AN

WWW.SCience.mj




6. n1suns N Ul lu MS-Word

AMNTUNAN ANEINEIAEERT UINenduuly

58

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




~— T ; S — &
9| G505 s with ki D20~ Micromot ExcelR =@ = |
i Home i Insert Page Layout Formulas Data Review View Add-Ins Acrabat [~} 0 o g £
cut L, : = S 2 X AutoSum -
s, [ Soe o B P[ow w33 Iy
Ba Copy - . @i
Paste B I U~ Merge &Center~ $ + % o | %0 ;00| Conditional Format —Neutral Calculation Check Cell —| | Insert Delete Format Sort & Find &
+ < Fomat Painter - ’ > Fomatting * as Table * T - v | @Qearr Fiter Select
Clipboard | Font | Alignment o Number | Styles | Cells | Editing |
R1784 - F| [l
A | 8 | ¢ | 0o | E | F | & | 0| vyl k|t | M| Nl el pPr|a ]| rR]|]s | 7 uUu | v | w]|x |&F

1772 -2.696-01 -2.316-06
1773 -2.70E-01 -2.316-06
1774 -2.7IE01 -2.316-06
1775 -2.726-01 -2.316-06
1776 -2.73E-01 -2.31E-06 2006
1777 -2.74E-01 -2.316-06

i)

Google Chrome ) Recent -

@ @ 21 498 s 53-2.doc
O Opera Yo g 21403009532 msli

o214 udn 10532 ms s
e Mozilla Firefox Yo Lab 21409 sludnanzudil .

| @ Lab 214-10 msldnadinlun.
‘@ Microsoft Word 2010 s
£-0io0 NEW VETSION ¢m-...

Q Internet Explorer

)( Adobe Acrobat9 Pro

% Remote Desktop Connection

@ Microsoft PowerPoint 2010

=

m Pure Codec Player
@ Microsoft Excel 2010

MapMagic [Thail

[
FileZilla

»

All Programs

w Anal ..,

e
| “ [EETT
-
¥

AT UAL AN

WWW.SCience.mj




e ; . - =

pord L. PO — e S

Wid9-o+
' Home [ e
Find ~
By Copy hC AaBbce AQD 4aBbce. samscen: ambeede samicen, asBvCD | immace
yFormatPalnter gl Heading2 Title Subtitle  Subtle Em.. Emphasis  IntenseE.. Strong |- Et";i‘zsgf IG b
Styles I Editing
EEETTSENEENEEER
-

. |
Paste Special (Alt+Ctr

Page:1 o1 English (U.5.) ‘

wnsuarsau Anal C... | xcel - .. EN Mpr @
' 5 s

AMNTUNAN ANEINEIAEERT UINenduuly

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

60




—_— —_— — — —_— —
@“ E N-0|s Documentl - Microsoft Word = 53_‘
Home Insert Page Layout References Mailings Review View Add-Ins EndMote ¥4 Acrobat (-] e
| Yo i
I & cut P Al A % # Find ~
Al N il 1] g b 1 .
j b e ki Ax b BT | ssbeen | aamboen AaBbCi AaBbce AQDB 4aBhce. ameen: aBboede amicen. aaphead = £ pephace
52 Copy Gae
Paste = | A2, A A= i i i i — Change | |
3 JFormatPamter B I U ~ake %, X AN 2 V= THormal |7MoSpaci.. Headingl Heading2 Title Subtitle  Subtle Em.. Emphasis  IntenseE.. Strong | sytese i select -
Clipboard | Font ] Paragraph I Styles I Editing
S EENEEEFIEENEEEEIXENENEYSRNSEENSINENERENTERY
ry
o f
Paste Special
H Source:  Microsoft Excel Chart
. 1 F:\Documents\touuaau Anal Chem\CH214\Monday\test\0.005 vs with k...
T As:
s @) paste: Microsoft Excel Chart Object Display as icon
o ) Paste fk: | Bimap =
: Picture (GIF)
Picture (PNG)
] Picture (JPEG)
Microsoft Office Graphic Object
o
: Result
- I Inserts the contents of the Clipboard as an enhanced metafile,
|
|
|

Page:10f1 | Words:0 Q‘ Engi!sh{t}.s.}|

AMNTUNAN ANEINEIAEERT UINenduuly

61

waww.science.mju.ac.th/chemis




@“ E 9-0| — mﬁéu%ull)m— MﬁcmsoﬁWma“ " <'¢:r-|@
' Home Insert Page Layout References Mailings Review View Add-Ins EndMote ¥4 Acrobat & e
B ¥t % e % 4 Find ~
‘_j b e oo B LB BT ol T e T | aamscn | aacen, AaBbC AaBbee AQAD 4aBbee. s sambeede samicen samvCD | 0 Peplace
53 Copy Gae
Pa'ste jFormatPamter B I U-akex x|/~ az . A' THormal |7MoSpaci.. Headingl Heading2 Title Subtitle  Subtle Em.. Emphasis  IntenseE.. Strong |- Et";i‘zsgf l& Seledt *
Clipboard i | Font ] Paragraph Styles I Editing
S SO TN S TN R SRR TR S
-
2.0E-06
: 1.06-06 - L
0.0E+00
: <
~ ~ -1.0E-06 -
' -2.0E-06 -
: -3.0E-06
: -4.0E-06 T T T T
= -040 020 0.0 0.20 0.40 0.60 0.80
E/V
- 1

Page:1of1

Words: 0 Q‘ Thai

LT 2

AMNTUNAN ANEINEIAEERT UINenduuly

waww.science.mju.ac.th/chemistry/




e 0 S
Wd9-0= T Documentl - Microsoft Word WU o6 e
i Home } Insert Page Layout References Mailings Review View Add-Ins EndMote ¥4 Acrobat & a
¥ cut = W . N # Find -
E By Copy dgsabew (16 ~|A A |t | B9 | o, ambed AaBbC AaBbee AQDB csbce. sameen: sambcen wimcen samco || £, Replace
Pa'ste of Fomat Ranter B 7 U ~abex, x° ;ijkviffvé' E E' g THormal |7 MoSpaci., Headingl Heading 2 Title Subtile  Subtle Em.. Emphasis IntenseE.  Strong |- Et";i‘zsgf  Select~
Clipboard i | Font Fx\ Paragraph fa | Styles |  Editing \
g i I 1 | 2 ! e ! 4
aouil-1-mavoamsazansdidn Ins ladyen
: 2.0E-06
1.0E-06 -
: 0.0E+00
<
i ~ -1.0E-06 -
-2.0E-06 -
-3.0E-06 -
-4.0E-06 T T T T T
-040 -0.20 0.00 0.20 0.40 0.60 0.80
E/V

Ll

il 1-lsndnTounsn Tuunsues. 2 mykare(ens w013kl Teglddasmsauaui o.us-wslln

Page:1ofl | Wordsi36 | (B English(us) |

) [
\nsarsau Anal C... V'REMSEA 2010 : Re...
|

“ou
e

-

m Documentl - Mic...




NISNADNSLAINe T vs E

o

AMNTUNAN ANEINEIAEERT UINenduuly

64

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



I TN 0,005 vs with kcl V2D - Microsoft Excal T —

Qe:l@

X

- T
Xd9- o
i Home | Insert Page Layout Formulas Data Review View Add-Ins Acrabat
Cut . v = E
* u Calibri 1 <A A= §Wrapm¢ General
Ba Copy -
Paste = ! el = = .0 «0 .00 | Conditional Format
L e B U 2| & A-|E FMerge & Center = § + %+ G0 %

cilGalbi <11« A % s

| Alignment | Humber |

Neutral
Formatting ~ as Table =

Calculation Check Cell =

Styles | Cells

- B e Jmes = 3

Insert Delete Format

z

&

@ Fit -
(2 Clear ~

AutoSum * ﬂ [ﬁ

Sort & Find &
Filter = Select~

BIEd-A-
R |

1B ][] &
Paste Special.. |

Insert Copied Cells
29 Delete
29 Clear Coptents

-9 @ Format Cells..,
29 Column width..
i Hide

e Unhide

-2.8ucwa—zorc oo

-2.87E-01{ -2.27E-06
-2.86E-01 -2.23E-06
-2.85E-01 -2.20E-06
-2.84E-01 -2.16E-06
-2.83E-01{ -2.13E-06
-2.82E-01] -2.11E-06
-2.81E-01 -2.08E-06
-2.80E-01] -2.05E-06
-2.79E-01 -2.04E-06
-2.78E-01 -2.03E-06
-2.77E-01{ -2.00E-06
-2.76E-01{ -1.97E-06
-2.75E-01 -1.96E-06
-2.74E-01 -1.95E-06
-2.73E-01{ -1.93E-06
-2.72E-01] -1.91E-06
-2.71E-01{ -1.90E-06
-2.70E-01] -1.83E-06

SIS E b RS A S e R A S C CA A L

M« b 4| 0.005 vs with kd /Sheetl F3

M4l i

Select destination and press ENTER or choose Paste

— 5
N inSusas Anal C.. |

."REMSEAZOIU: Re... 214 yaw 10.do...

Average: 015 Count 1803  Sum: 2703

ANNTIVUNAL AL

WWW.SCience.mj




X d9- & .

T——— T 10w 10005 vs with kelalsx - Microsoftbeel . —

SETSS

i Home | Insert Page Layout Formulas Data Review View Add-Ins Acrabat [~} 9 o @ &
cut o f = S 2 X AutoSum -
:& u Calibri =l A A S Wrap Text General T % ﬁ Bad Good E‘j- ?‘ ] et ﬂ [ﬁ
b Iq'a Copy ™ L @ Fill =
Paste B I U~ B A B Merge & Center = $ + % ¢ | %5 ;% | Conditional Format = Neutral Calculation Check Cell Insert Delete Format Sort & Find &
< Format Painter | =] = = ’ o e Formatting * as Table ~ - - - G Cear™  Fifer Select~
Clipboard | alibri ~/11 </ A" o7 8 ~ % v Alignment Al Number il Styles | Cells | Editing |
Bl b 50 ¥
A M | N | o | p @ RO = Uy | ow |

Clear Centents
Format Zells...
Column Width...
Hide

Unhide

32

M W[ 0.005 vs with kd | Sheet1 /¥

[4]

] w1

Select destination and press ENTER or choose Paste

A
wnsuarsau Anal C... |

m as 214 yaw 10.do...




b=
& 0 o B %
FV- Eﬂpinn'..-_"_. == = ] T P M I Auosum~ Awr 34

Run  Tools Help

Acrobat

General i

| e | @

fentiostatic 1/6/201533405PM  Cyclic vollammelry potentiostatic: no extra modules required AUTA0848
11612015 2:24:42 PM
822201495927 AM  Basic TestCV for the Autolab potentiostat / galvanastat AUT40B48

Show data grid

4 A tentiostatic 8/7/2014 2:18:16 PM Cyclic voltammetry potentiostatic: no extra modules required AUT40648
tatic 8/7/20142:1434PM  Cyclic voltammelry potentiostatic: no extra modules required AUT40842
1 T tentiostatic 8/7/2014 2:13:48 PM Cyclic voltammetry pmem:os'ahc no extra medules required AUT40648
2 e R7/2014 2-11-44 PM Cvche madules remuired  ALITADR48
T potentiostatic (AUTA40648, 1/6/ Potential applied I Time (s) WE(1) Cument {4)  Scan Index: WE(1) Potential
e m 244376 79761E5 1 78 0300049
5 applied 0.297546 6.45478 -5.50082E-5 1 1 0297638
0.297546 24.4132 7.30441E5 1 737 0297607
(] Az Z = wE(1).Current
= i 0.295105 647918 5.52673E 5 1 2 0295197
A = 0295105 243888 7 40662E5 1 736 0295135
g2 -LME0L 0292684 24.3644 74218865 1 735 0292816
3 -2.33E-01 0 650358 -5.47485E-5 1 3 0292684
10 -2.92E-01 R 244 74310385 1 734 -0.290283
11 -2.91E-01 652798 54229765 1 4 0290222
1 290801 81 243156 -744629E-5 1 733 0287842
13 _2.89E01 (287781 655238 53741565 1 5 028775
1 _2.88E-01 0.285333 657678 53283755 1 3 0.285309
5 2.87e01 0285339 242912 -74585E-5 1 732 0285339
— i -0.282898 660118 -5.28259E-5 1 7 0282959
16 -2.86E-01
= - -0.282898 24.2668 -7 4B46E5 1 73 028302
A7 -L858-01 -0.280457 6.62558 -5.23987E-5 1 8 -0.280487
18 -LBAE0L 0.280457 24.2424 -7 47986E-5 1 730 0280548
19 -2.838-01 278015 6.64998 5.19714E5 1 9 0.278048
20 -2.826-01 0278015 24218 7 48901E5 1 729 0278137
21 -2.81E-01 0275574 24.1936 7 5N22E5 1 728 0275574
n _2.80E-01 0275574 667438 51544265 1 10 0.275604
23 27901 0273132 24.1692 75134365 1 727 0273183
A _2'?8501. Time Date Command
5 -2.77e-01 40548) 2233PM 1/6/2005 -
26 -2.76E-01 ment range. try using a hi... 3:34:30 PM 1/6/2015 CV staircase
27 -LT5E-01
8 -LT4E-01
ezl 27301
30 L7201
131 -LTIE-01
32 -2.70E-01 il

IR >|| 0.005 vs with kd 1 sheetl/?;l 4] i | 1

drag inside to dear 5
" REMSEA 2010 Re... w2147 OYL... Microsoft Excel -




Sxvmy

AR r~-|:' T
Home Inserti Page Layout Formulas Data

Review View Add-Ins

o 2140 S 10,005 ve Wl ReT i cronore Eare o
& 0 o i &

Acrobat

we il @ By

DrmmE Q

24 7a TQ

ro Area Other Line Column \Win/Loss | Slicer | Hyperlink | Text Header WordArt Signature Object Equatlon Symbaol
‘ . | Box &Footer - Line~ | |
Filter Links Text Symbols
i
y s | 1 [ u ] v [ w[E
! E
2| 0 -3.00E-01
3| 1 -2.99e-01
4| 2 -2.98E-01
5| 3 -2.97E-01
6 | 4 -2.96E-01
7| 5 -2.95E-01f il A0 chart Types...
8 | 6 -2.94E-01 e —
9 7 -2.93E-01
1o 8 -2.92E-01
1 9 -2.91E-01
12| 10 -2.90E-01]
13 11 -2.89e-01
14 12 -2.88E-01]
15| 13 -2.87E-01
16| 14 -2.86E-01]
17| 15 -2.85E-01
18| 16 -2.84E-01]
19 17 -2.836-01
20| 18 -2.826-01
| 19 -2.81E-01
22| 20 -2.80E-01
23 21 -2.79e-01
| 22 -2.78E-01
25| 23 -2.77E-0]
26| 24 -2.76E-01]
27| 25 -2.75E-01
28| 26 -2.74E-01
| 27 -2.73e-01
30| 28 -2.72E-01
3| 29 -2.71E-0]]
32 30 -2.70E-01] v
M 4 r M| 0.005 vs with kd | Sheet1 /%1 4] i v

Ready

Microsoft Excel - ., ‘i a1 214 uiu 10.do...

 Average: 450325 Count:3604  Sum: 16229713 |[E|I 0 100%




(| J 9 - & -

nn"ﬁ:ﬂ) wity 10 005 vs with keldsx —."l«.ﬁcmsuﬁ_

.Hu Home Insert ! Page Layout 1 Formulas Data Review View Add-Ins Acrabat Design Layout Format [~} 0 o @ &
I colors - @ = =) . ‘_'—_" o) Width: Automatic =| Gridlines  Headings | %_[k ‘El % I
@Fonts' E ID J‘l : I '. _j QJ Height: Automatic = || [¥] View | [ View J‘J _‘j ! '.D i —

Themes Margins Orientation Size  Print Breaks Background Print =i = Bring Send  Selection Align Group Rotate

- [Oleffeds~ | - v Area Titles | £ Sl 100% | [l eint | [ Print | Forward - Backward~ Pane -
Themes | Page Setup (] Scale to Fit I'-i Sheet Options Arrange |

Chart6 - 3 ~
a | 8 | e I o | e | ¢ g | & | o] 0o v ] vl v | 8| o] »p | s T v v w

1 Tk E/V @

2 0 -3.00E-01

3| 1 -2.99e-01

4 2 -2.98E-01

= 3 -297E01 e === =

6 4 -2.966:01 £.00E-01 TR

2 5 -2.95601 50001 X

8 6 -2.94E-01 4.00E-01

9 7 -2.93E-01 3.00E-01 2 . k

10 § -2.92E-01 ol / 3

e 9 -2.916-01 5 — 7 : el :

7 10 -2.90E-01 k4 —— : / X g —Linear (Series1)

13 11 -2.89E-01 0001 5 i E

14 12 -2.88E-01 3

e -2.00E-01

115 13 -2.87E-01 / \

16 14 -2.86€-01 _

i 15 .2.956-01 -4.00E-01 ST Chart Area i

18 16 -2.84E-01 !

13 17 -2.83E-01 )

20 18 -2.82E-01

2 19 -2.81E-01

22| 20 -2.80E-01

123 21 -2.79e-01

24 22 -2.78E-01

5 23 -2.77e-01

26 24 -2.76E-01

2 25 -2.75E-01

28 26 -2.74E-01

B 27 -2.73e-01

30 28 -2.72E-01

31 29 -2.71E-01

32 30 -2.70E-01 h

M+ W[ 0.005vs with kd | Sheet1 /%3 4] i | [

m as 214 yaw 10.do...

ANV NAL




I R | LT
Home ‘ Insert Page Layout Formulas Data Review View Add-Ins Acrabat (2] 0 o B

[ | = B FEEh X AutoSum v
Bl s e OE I @

o | Bl by
Merge&Center' $ % 9 “.'ig _)Ig Conditional Format = Neutral Calculation Check Cell Insert Delete Format Sort & Find &

Formatting * as Table ~ - - - G Cear™  Fifer Select~
Styles Cells Editing

Eﬁ Wrap Text General i

B3 copy -
Paste

- @Fo:mat Painter
Clipboard iF}
M31 - F|
T T | ] [ ] | s | | [ ] v
T/s BV
0 -3.00€-01
1 -2.99E-01
2 -2.98E-01
3 -2.976-01 0.80
4 -2.96E-01
5 -2.956-01 0.60 -
6 -2.94E-01
7 -2.93E-01
8 -2.926-01 0.40 1
9 -2.91E-01
10 -2.90E-01 2 0.20 -
11 -2.89E-01 =
12 -2.88E-01
13 -2.87E-01
14 -2.86E-01
15 -2.85E-01 -0.20 1
16 -2.84E-01
17 -2.83E-01 0.40
18 -2.826-01
19 -2.81€-01
20 -2.80E-01 1/s
21 -2.79-01
22 -2.78E-01
23 -2.77E0L
24 276601
25 -2.756-01
26 -2.74E-01
27 -2.T3E01
28 272601
29 -2.71E-01 | _|
30 -2.70€-01 x|
M 4 W[ 0.005 vs with kd | Sheet1 /%1 4] i | [

Font r} Alignment (1 Mumber {Fl

0.00 +

0 500 1000 1500 2000

sleleisiaypiniznpREE R G EEREE o]0 w]s

— = : . » —
) REMSEA 2010: Re... w214 53-2DY2.. Vicrosoft Excel - ..

L=




7. N1SIUAUNISNNADY

AMNTUNAN ANEINEIAEERT UINenduuly

71

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




e ; . - =

7.1 ¥Mn15Ta L

7.2 fisannglninualouuRn1siudnsinisannu (Scan rate)

B8 novA p - _ L-:,,HE, u
File View Profile Run Tools Help
? e @ | ep |\ E 28 e ep BB T 0 @ o
e | Procedures | Commands Parameters Links e
=- Autolab Signal sampler Time, WE(1) Potential, WE(1).Current .y .
- Cyclic voltammetry potertiostatic Optiens 1 Options =
Linear sweep voltammetry potentiostatic Instrument ALT40648 | - a
-~ Hydrodynamic linear sweep Instrument deseription a
5 [:r:jnﬂ amperometry (At > 1 ms) Timed procedure B
- Standards
. PGSTAT C1 calbration, 10/14/2010 1:32:11 py| | 5 Autolab contel ! = L
.. PGSTAT C2 calioration. 10/14/2010 1:32.07 PN WELR:Moder Poteristatic 3
TestADC/SCAN, 4/16/2010 5:48:57 AM WELT). Bondwidth Highstability. e
TestADCTOM, 4/2/2010 4:16:32 PM WE{1).Current range TmA o
- TestADCTS0, 2/22/2010 2:31:09 PM & Set potential -0.300 o
- TestARRAY, 11/22/2010 4:22:57 FM Potential (M) -0.300 = /
TestBA, 11/25/2010 11:32:35 AM o Seteell On - 2
TestBIPOT. 11/22/2010 42310 P WECT) Cell . = i
- TestBooster10A, 2/25/2010 11:14:55 AM o Wiait time () 5 N
- TestBooster20A, 8/12/2011 8:33:.04 AM o
- TestCV. 4/2/2010 459.08 PM Dshon ) 2
TestCV PGSTATI01, 6/3/2011 2:30:16 PM Optikze.cument ronge 2 d
. TestCV PGSTATI02F, 7/28/2011 11:39:23 AM = CV staircase 1-0.300, 0.600, -0.300, -0.300, 2, 0.05000..
TestECD. 2/22/2010 3:12:15 FM Start potential (V) -0.300 - =
-- TestECN, 2/25/2010 11:40:.07 AM Upper vertex potential (V) 0.600
TestEQCM, 12/13/2010 4:52:06 FM Lowier vertex potential () -0.300
- TestFI20-Fiter, 4/2/2010 9:15:47 AM Stop potential (V) 0300 |
TestFl20Hntegrator, 2/11/2017 $:51:54 AM Number of stop crossings 2
-- TestFI2(Hntegrator-PGSTAT101, 6/3/2011 2:4¢
TestFRA, 5/27/2011 3:28:35 P Steppoteiiid (V] 244
- TestMUX, 2/22/2010 4:10:32 PM
- TestpX, 2/25/2010 11:43:.08 AM Estimated number of poin.. 748
- TestpX 1000, 2/25/2010 11:44:00 AM Interval time (s) 0.048200
TestSCAN250, 2/23,/2010 1:42:57 FM Signal sampler Time, WE(1).Potential, WE(1).Current =y
-~ TestSCANGEN, 2/25/2010 11:15:55 AM Opticns 1 Opticns %
=)~ My procedures Potential applied <. array..> (V)
Cyclic voltammetry potertiostatic, 8/7/2014 2:16] IT\m.e e ‘ZS)
« Cyclic voltammetry potertiostatic, 6/27/2014 2:1 HEfY e Een (Y
Scan <.array..>
WE(1).Potential < array..> (V) ﬁ
Index <. Eray..>
ivsE
] e | r E—— of -
User log message Time Date Command
' /Altolab/USE connected (ALT40648) 23334 PM 1/6/2015 -
’ Start &Ovedoad occumed in 100 nA cument range, try using  hi... 3:34:30 PM 1/6/2015 CV staircase




7.3 naYy Start LAYLSUNISNARDIYIAUNIINLATUNNNNT
VAR

8 nova T TS ——

File View Profle Run Tools Help
o m ) c FT| E  fe
= Cyclic voktammetry potentiostatic . - - : - : - - : - .
£ Timed procedure
- Autolab cortral o E
- Set potertial
L Seteel
- Wait time (s} TED E
- Optimize currert range
BE-5 4
SE-5 4
4E-5 4
3E-5 4
z
t 2ES 4
o
5
Q
= 1E-5 |
frog
=
o 1
-1E-5 |
-2E-5 4
Upper vertex potential (V) 0,600 3E5 E
Lower vertex potential (V) 0,300
Stop potential (V) 0288 Es 1
Number of stop cressings 2
-5E-5 |
Step potential (V) 0.00244
Scan rate (Vis) 0.0500000 sE5 b1 I 1 I 1 1 I I | 1 1 I I 1 1 I I 1 L
03 025 02 0.18 01 005 a 0.05 01 0.15 02 025 03 035 04 0.45 05 0.55 06
Potential applied (V)
Userlog message Time Date | Command h |
yMO\EbIUSE connected (ALUT40648) 2:33:34FM 1/6/2015 - H
. Stop %\ Overload occured in 100 nA current renge, try using a hi... 33430 PM 1/6/2015 CV staircase

Measuring...

PGSTATI101-

ANWNITUAL AZINE

WWW.SClence.mju.ac.

L GEI

o

1l

1 4

-

Y




8. N13UALATRIKAZNSIAVUUN T

AMNTUNAN ANEINEIAEERT UINenduuly

74

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




8.1 NsUmAseY NsivgUnsalanunsniilalaenisdaunauisnisls

iAsaslianazisnmsdnfigunsel - l -

8.2 insidnvinanuazealfzufuRng NS
¢ i
i ol '
1. \Uneing ivoidn 2. Shut down Windows
A399 AUTOLAB u . . . Y v x
ecTAT01 q 3. Uatu power 1 ads | | & nat power Aald
4 = N WA oLl UP
WaLUnvouailmes 3 v Lwela UPS
% . .,iilg‘il;???i'\lﬂﬂ ANEINYIANERS NMTINENaauNlY 75

W, e .www.g:ience.mju.ac.th/chemistry/



