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Appendix #1'

Guidelines for measuring an UV-Vis spectrum using the Cary 100 Scan UV-Visible
Spectrophotometer and Lamber-Beer law.

Mircea D. Ghoerghiu

1. On the Dell Optiplex GX 150 Monitor, if CaryWinUYV is not launched, click on the
icon:

Cary \Winly

then click on Scan icon.

& Cary WinUy o ] 4|
J File Edit ‘Wiew Favorites Tools  Help ﬁ
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See also: Kinetics Kinetics
My Docurnents ko
.
Py Mebwork Places ﬁ |
My Computer " 2h @
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Information Windows

2. The Scan window pops-up:

File Edit Wiew Commands Setup  Graph Maths  Help

0.0090 $ start
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Setup ...

Zem

i

Bazeline

! Please address comments to Dr. Mircea D. Gheorghiu (mircea@mit.edu).
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Click on File and then on Open Method...
li5can-Online

File Edit \iew Commands Setup  Graph R

Cpen Method ... Chrl+
Cpen Data ... Chrl+

Save Method As ...

Save Data As ... Chrl+5 —_—
+

Print Sefup ... [E‘T +

Print Presview ...

Print ... Chrl+P

Explorer ...

1 desj0a1002, BSW
2 Caro091002, BSW
3 miuk091002, 85
4 adavw021002 BSW

Exit

Load the 5_311_Lambert-Beer setup file.

Laok in: I'E Cary Winl W

5 311_Mwsech  [_15¥5s

B3 1TRsech CawxDs

ADL 5 311_Lambert-Beer
GFIB

help

Samples

Simnfiles

_ Filename:  [5_311_Lambert-Beer B
Files of twpe: IMethu:ud& [# b Sh) j Cancel |

3. Click on Setup... button. Click on Cary tab.
e In X Mode go to Mode, select nanometers from the drop down list. Type into Start
window 360.00 nm and into Stop window 550.00 nm.
e In Y Mode, for Mode select Abs, for Y min 0.00 and Y max 1.20.
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« Cany | Dptionsl Baselinel Accessores 1 | Accessories 2| AccessoriesBl Heportsl Auto Storel |

" Camy Instrument Control
! ¥ Made ¥ Mode

MDdBINanometers 'l Mode Factan I‘I.DDDD
Start |3BD.DD nm - Stop |55E|.DD nm ' min ID.DD Yomax [1.20

— Cycle — Temperature Monitor

™ Cycle mode fanitar IBIock 'l
LCycle count I'I

Cycle time I‘I.DD THiir
— Scan Controlz
A time (] ID.1 on
D ata interval [nm] I'I .ooo
Szan rate [nm/min) IBDD.DDD

[~ Show Status Display QK I Cancel | Help |

Type as Scan Controls, Ave Time (s) 0.100, Data intervals (nm) 1.000, and Scan Rate
(nm/min) as 600.000.

4. Click on the Options tab. Set the SBW to 2.0 nm. In the Display Options, click on
the radio button Overlay data.

Carpy | Uphons i Baseling | Accessories 1| Accessories 2| Accessories 3| Reparts | Auta Store |

Advanced Settings
— SBW/Energy — Signal-to-Moise

SEW [nm] |2.D
Beam mode IDu:uubIe "l Acceptable 57K I'I (000,00

Erergy 1.00 5S¢ timeaut (=] ID.'I an

[ Signalte-naize made

— Source — Digplay Ophions

v auto lamps off " Individual data

_ * Overay data
I Wis g |
Source changeower [tim] IBED.DD
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5. Go to the Baseline tab. Select the radio button Baseline correction.

Cary I Options | I Accessones 1 I Accessones 2| Accessones 3| Hepnrtsl Ak Stu:urel

y - -
| Baszeline Selection

— Comrection
= Mone Retrieve Baseline file... | IE:'\'\-"arian'\Ear_l,l WinlWhG_311_Lambert-
+ Baseline comection Yiew Baseline file |
" Zemn/hassline comestion Retiieve Std Bef file. . | I

) Zero SRS comection iew Gtd Bef Fie |

{7 Zero s std ref comection

£ Krniowr mirrar

6. In the Accessories 1 window check the following:
e Accessory Setup and Control: Use Cell Changer, Select Cells, Cell 1 through Cell
5 (for the five concentrations of KsFe[(CN)g].

i Cam I Dptionsl Bazeline Accessoriss 1 IAccessoriBSZ AccessoriesBI Heportsl Auta Store

| Accessony Setup and Control

o Cells———————— [ Lemperature
¥ Use Cell Changer [~ Automatic Temperature 5 etting
* Select Cells % Temperature Cantraller C Set
" Goto Cel £ 141 Pelier [Corm et
— Use Cell:
[~ Celln2
™ Call11 -
[ Celli0 Block |25.D _l: T
[~ Cellg
[~ Cellg
[~ cel7 — Temperature Display
¥ Cells ™ Block
¥ Cell4
v Cell 3 Frobes 1 [T 2 [T 3 [T 4
¥ Cell2
¥ Cel1
— BB
&I = 6B I~ UseRBA Fleset |
[~ Muli Zero C 86 & Attenuation
[~ Multi Baseling ! Fositior I 3

o0 = Ahs
‘ ™ Show Status Display Ok I Cancel | Help |

7. Click on the Reports tab. Provide the Operator’s Name and the pertinent comment.
Check for Options on User Data Form, Graph, All Traces. In the Peaks, check on the
Maximum Peak. Click on the radio button Select for ASCII (csv).
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Cary I Elptionsl Baselinel Accessonies 1| Accessories 2 | Accessores 3 Reports |.t’-\ut0 Store

Reparts Entry and Selections
r— Operator

MName IMIrcea Gheorghid|

Comment  |Lambert-Beer

— Optionz

[~ AutoPrint [T Company Logo
= &l Traces
v Graph |5EI % Page Height
" Focused Trace

V¥ Uszer Diata Form

™ Parameters
#-1 Pairz Table

— Peaks
IV b avirnum Peak T g | I Include % Pairs T able
&) llze Actual nteral
|1 i vl

[~ AlPeaks
€ Use Interpalation [nterval

[ Peak Labels: Mo labels

— Autoconyvert
" Mone & Select for ASCH [cav) € Select for ASCH [cev) with lag

8. Click on the Auto Store tab, and choose the radio button Storage on (prompt at

start). Click OK button.
) N

Camy I Dptionsl Easelinel Accessories 1 | Accessories 2 | Accessories 3 | Reports  Auto Store I

File Storage
Storage

" Storage off

& Gtarane on forampt af startf

" Storage on [prompt at end)

Ok I Cancel Help

[~ Show Status Display

9. Click on Baseline button:
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File Edit Yiew Commands Setup Graph Ma

haseline

0.0002

Ahs

= BRI aES

ZEm

_ Bamive |

Bazeline

The Cell Loading Guide pups-up. Name the cell 1 as Water. Insert the cuvette with
water, close the lid and click on OK.

Cell Loading Guide x|
— Loading Guide,/Sample Mame Entry

EIUnused
ﬂIUnused

EIUnused
ﬂIUnused

ﬂIUnused
ﬂIUnused

ﬂIUnused
ﬂIUnused

ﬂIUnused
ﬂIUnused

ﬂIUnused =
1 [T

0K I Cancel | Help | F

On the monitor screen the graph Absorbance (water + cuvette) versus wavelength curve
is displayed.

T ostart | @seop 500.00
==l 1] &l Alg] wbt m| el =)
)
) T T l
400 450 500

Wavelength (nm)

Graph 1 - Water K.Y
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10. Click on Start button to begin the Scan.

File Edit Wiew Commands Setup Graph Maths  Help

0.0090 $F start

Ahs
s || B[] W] ElH[=[ 1] & Alg] BlE] ki
ZEM |

Bazeline

J

a. Save As.. your file into the directory of your section (MW or TR) and Group (A or B),
or on your floppy disc or on both the hardrive and your floppy disk. Click Save.

Loak i Ia Cany Wwinl

15 311_bwisech 1] eileentdan
i 15311 TRsech Q gregandjoebeer
_1ADL Q gregandjoebeera
_1GFIE Q gregandjoebeeranotated Q 1] test
I help At e test,
1 Samples Hhi L7 —
1 Simfiles mhk L]ia
157Ss iz L]
- | 0vDs i3 1] joea -
1| | DR

File name: ILamI:uert_Beer
Filez of type: IBatch [*.BSw] j Canicel |

b. In the Cell Loading Guide that pops-up provide the names of the samples that are
subjected to the Scan. For example, I am suggesting ¢, then ¢/2 (for the half diluted
sample), ¢/3, ¢/4 and ¢/5. Insert the samples in the cell holder in that order, close lid and
click on OK.
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Cell Loading Guide x|

— Loading Guide/Sample M ame Entr

AL = a—
Fl =

_ 4 e I E—
2| 2o =

k. I Caricel | Help | F

| 5B ()

The five graphs are quickly displayed.
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1.0
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||

Graph 1-c/h XY

In the Report section is printed information concerning the sample name and the
measured maximum Absorbance at the corresponding wavelength.
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Wavelength (nm)

Ah=

4Z0.00

Sample Name: of2

Collection Time

Peak Table
Peak Style
Peak Threshold
Bange

WMavelength (nm)

1.03E&

Ah=

419 .00

Sample Mame: of3

Collection Time

0.E269

Q1352002 2:24:54 PH

Maximum Peak
0.01a0
EO0._ 00w to 350. 00nm

L3200 225217 PH

Write down in your notebook all the five values of the respective maximum absorbances.
Draw the Lambert Beer Absorbance versus concentration plot (include the 0,0 pair of
points too). From the slope of the least squared straight line, calculate the € that will be
used in the curve fitting the kinetics data to the second order kinetics equation.
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