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Wavelength (nm) Absorbed color Complementary color

<380 Ultraviolet -

380435 Violet Yellow-green

435-480 Blue Yellow

490 - 500 Blue-green Orange

500-560 Green Purple

560580 Yellow-green Violet

580595 Yellow Blue

595650 Orange Green-blue

650780 Red Blue-green

>780 Near-infrared - 19
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Beer Lambert’s Law

————————

Transmittance, T =P /P, A = Ebc (Beer’s and lambert’s law)

% Transmittance, %T = 100 T Tgii

Ubsorbance, A = UOUYOS VNN (Absorbance)
u =log,, P,/ P

U =log,, 1/TH30A=-log T
Wy = log,, 100/ %T

U =2-log,, %T

£ = Molar absorptivity (L mole” cm™)
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c=nanududuihiduars mote L)

A =abc
.. ] Y Y o roA v
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1. Aupuiiauas (Light source)
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3. 1¥aal aa15620eh4 (Cell compartment)
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Comparison of the spectra obtained
from a diffraction grating by diffraction
(1), and a prism by refraction (2).
Longer wavelengths (red) are diffiracted

msidonly’
, more, but refracted less than shorter
2.3.1 Wlamos .
- wavelengths (violet).
2.3.215%u
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33 34
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Reflection grating
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(A) broad band illumination source (B) entrance slit
(C) curved mirror (the collimator), (D) Grating ; collimated light is diffracted
(E) mirror which refocuses the light, (F) exit slit

Czerny-Turner monochromator
http//en.wikipedia.org/wiki/Monochromatqr
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4.3 vinoal vl asiafina1enoos (Photomultiplier tube : PMT) Hanvauzadieriaonsy .

uaa ualvamulaitind wazaanselyldinnuenanay 190-900 nm melunaon
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>
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daunaoayiaiddilszansmwganingamsudauas vaoaiauaayiaiiilen
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Common Photomultiplier Dynode Chain Configurations

Anade Head-On Photomultiplier

Dynode Chain Anode
i ] |

Photocathode

Photocathode

Focusing
Electrode

Dyne Chain v oll:ge
Side-On Photomultiplier ~ Figure 3 Dividers Power Supply
http//www.olympusconfocal.com/theory/pmtintro. html 41
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szualvlihwazilu

mniliihanas iouasnnnseny depletion layer
Ugmanumdawasiilasy

Light from Grating
Monochromator

http/) le.w hitman.edw/~dunnivfin/FAASICPMS _Ebook/CH2/2_2_9.html
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white light
- mirror
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mirror light
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2. 1YY double beam UGN monochromator gnueneemily 2 dwasdae beam

: o 4
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Absorbance Spectrophotometer

Tungsten Bulb

Absorbance Spectrophotometer
wngumen
[
1. public.asu.ed bsflr.html
45 -
45 46
Simple Multichannel Array
Spectrophotometer Spectrometer Entrance St
#‘lsloal\:o
[Light Source Datactor . ! I
& \ D S =l ==
3 J—] Sample - —— 4 Recorder L —— I
\ = FI(J P j Focusing Lens
Dual Beam
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-we-'wm Detector
G —i | SN ) -
_,ri Po p= / 1 Recordar
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\\ R
N\ Po Pos _J

http://chemwiki.ucdavis.eduw/Physical_Chemistry/Spectroscopy/Electronic_Spectroscopy/

Electronic_Spectroscopy %3A_Application

47

http://chemwiki.ucdavis.edw/Physical_Chemistry/Spectroscopy/Electronic_Spectroscopy/

Electronic_Spectroscopy %3A_Application
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1553939
— N ‘

A oo v - oA
@ensrhazaei luganawuadl uyruReInvats
M09 azlAIANNIINAUNIGA (cut-off points) Tz
191d0gmn1a1sireea
) P2 1o a v 1 LYY
2. taon] Funasn udauawazaun1aveq siit 1Hgneos
3. aunwannasu anlasuillduaasgaauifmnzds

2 v A 9 - =
voa 1 udadenldii Amax wWie A fmmizan
. o .
gmsumnSunamsnely

Winsslerygh gt

lower limit
(nm)
Acetonitrile 190
Chloroform 240
Cyclohexane 205
95% Ethanol 205

Solvent

n-Hexane 195
‘Methanol 205
Water 190

Concentration

Wavelength

as o = a1
?ﬂi’i'll/%’ﬂﬂ!ﬁ"lﬁ Iﬂé‘lﬂ"ﬁfn calibration curve NHAEIB 1YY
1 3§mmmsgmmﬂuan External standard method
a ¥ ¥ o T 4
1.1 IATYNAITNIATZIHHAE] ATNNVNVY IAAT Abs !lﬁ;‘;ﬂ'ﬁnﬂflﬂ
(calibration

nATFIN graph)

1.2 3nnizransiIesanuudensusuasinasg iy nazinIn1sganauvesas
) ) . . 4 v o o 1
063 1wy calibration graph tWe ATV a5 089 AEA5
o Y g oA ya S a - 4 v o
1.3 Anasin N9 dunsdifinan15e019 HIeiiunIINTY)
2. TN 153G 1Y (standard addition method)
2.1 EuamnasgndiSnasieg i adlifluarsiecha
2.2 31 Abs uaza 5190 WNATGIY (calibration graph)

2.3 mnnsbnasgiu mgadauny x AedSuamsiled

S a

2.4 Annanianudtiuiuiaie dunsaiimaniseena wisiun ity

49

50

Smamisiieds

1 External calibration curve

Abs

Conc.

auMSIFUNTIy = mx +c

Slope= m=Ay/Ax

Calibration curves

\’

2 Standard addition calibration curve

Abs

_— snaasiesna

Conc.
A
!loenan
o v ¥ o ya oA
AIHIUANMUNYHNUNDITINTUTIDO
A A v
DNHIVINWNA I VNVYY

— nnw1zﬁummmmwmmﬂmilnfmhﬁ TR _

| di&é”-

1. wissnaslagvaail 1-5 ilumsazaremdninasg i duarsivenad UsuuSanas 50.0 mL

F** + SCN = [FeSCNJ**
adunag '

’
as

FB1a 1A 1UMENDN 1 6 Sample

2. m?mlmﬁﬁ’mdnmmﬁ 6 tﬁumsﬁnﬂ mnad ua hidumdn uaz5u1/5205 50.0 mL
Sannsganauna Fnaruenandy 450 mm

il man g ﬂth reagent ﬂ?‘l}lﬁ’l’)ﬁ’l‘m"ﬁﬂ
100 ppm (mL) (mL) (ppm)

0.5/0.5

2 2.5 0 0.50.5 5
3 g 0 0.5/0.5 10
4 10 0 0.50.5 20
5 20 0 0.5/0.5 40
6 0 25 0.50.5 s
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4 Yoyaninnisnaaed °£

0.15
0.1

Absorbance

2. ' v o I A
5 adunnlsznnennuiiuaz mnsganaiiad -
qa——emvﬂ

o v g A Yo )
7 ﬂ"u?ﬂlﬂ?"“ﬂl’ﬂlun‘l"ﬁs\ﬂ HA3MIVEN
e

fralmfm"umamnnsmlmmgm

y =0.0064x-0.0029

unum y A28A1Abs YOIA13AI0E19 = 0.096

Pty |Corrected 005 -
ividn (ppm)  |Absorbance o
0 10 20 30 40 50
ANULINY (ppm)
0 0 Sy 5 M , M
6 il i aumsiduass uazmanuiludunse
5 0.027 s
- y =0.0064x - 0.0025
10 0.063 025 R?=0.9992
o 02
20 0.121 o . . vl . '
" P Y 11208131 25 mL @eo1atilu 50 mL duiuidIeenfin N TNTHve AnaPIMIAY
- < oos v oo 1 v o o .
297 0.09% 0 ‘ N NMINTUVBIHIAI0ENN =  ANMTNTH@INNTIN) X dilution factor
0.05 $ 10 20 30 40 50
AU (ppm)
15 ppm w
53 54

ad 4’ adg a
5N 2 IBANITNINTGIH

F&*"+ SCN = [FeSCN**

a v
aauned

= = a% o 1 T o
lﬂfﬂuﬁ"fiﬂﬂ‘”?ﬂn 1-5 1’”7”385]731}%317”5!"7””!””’?5’ 10.0 mL

1
a I3 E A T o 4
2. @uarsasaremdmuntuniadi anduviausn
3. @nesinliinadynviauazy5uLsunns 50.0 mL
4. Famnisganduuas AnXEINAY 450 nm

vafl | idn AsgIM 100 | 1NAI0619 | reagent Anududuman
ppm (mL) (mL SCN/H,0, | (ppm)
1 0 10

0.50.5 0

2 2.5 10 0.5/0.5 5.0
3 5.0 10 0.5/0.5 10
4 10 10 0.5/0.5 20
5 20 10 0.5/0.5 40

55

A

1480 (ppm)

50

1 y=0.0152x + 0.222
R?=0.9998
bsorbance g 08
Q
c
. g 0.6
0224  DAAA-15.0 %l
N < :
0.299 o 15.0 ppm
0.375 / \\*\‘L—‘
0.52 30 _1002 10 20 30 40
0.834 ’ AMUINLY (ppm)

v o - v
afrnslsznaemnsganaunauaznasudiiy
amnmaunsii uazsanawvenegldnunu X dvay malviduuan
MANNTUVUYOUHAN = 15.0 ppm

A o - T v o <
H30HIPAAALMUAY x tHi0 y = 0 MAIBUTNTUVO UNEN = 14.61 ppm
Magiden gnaoann

o y ¥ o ya v .
MIUANMTNTUIUTD3 (AUTUTUIAN 51 X dilution factor)

56

16/01/68

14



e
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