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Ultrardalet-visile (UN-vs) spectroscopy 1$ used to obtan the sosorbance spectrs of & compound in solution of as & sold. What s actuslly being observed
spectroscopioaly is the atsarbance of ight enargy or electramagretic radiation, wihich qecites electrons from the ground stat to the first singlet excited state of the
compound or matenil, The Uv-vis region of energy for the slectromagnetic specinum covers 1.5 - 6.2 eV which relates to a wavelencth range of 200 - 260 nm. The
Beer-Lambert Linw, Equation 4.4,1 , Is the principhe behind absorbance spactroscopy, For @ single wovelingth, A is absorbance (unitiess, usually seen 25 arb., units o
arbirary units), ¢ is the molsr absorpthvity of the compound or molecule in sclution [Mam), bis the path length of the cuvetts or sample holder {usually 1 cm),
ad ¢ the concerdration of the sobtion (M)

A = b [ER SN

A of these instruments have a light source {usoslly @ deutenum or tungsten lamp), @ sample holder ard & detectog but soeme bave & filter for selecting one

warvelength 2 a time, The single boam Instrument (Figure 4.4.1) has a fiter or 3 monochromator between the source and the sample %o analyze one wavelength at
& time. The doutie beam rstrument (Figure 1.4.2) has & gnghe source and & monochromatoe and then there s & sphiter and & series of microes 10 gel the beam to
a roforence samphe and the sampie to ba aralyzed, this alows for more accurate readings. Tn contrast, the simultanocus nstrumant (Figure 4.4,13) does not have &
monochromator between the sample and the source; instead, it has & diode array detector that diows the instrument 80 dmullanecusly detect the sbeorbance ot al

= absorbance (Iogqrifhmic SCQIG) i ,» wanaiengths. The simukanects instrument is usually mch faster and mor efficiart, but i of these typss of spectrometers work vl
the path length of the sample holder ”j-ﬂ 'f"
the concentration of solution (M-'cm™') S -
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Transmittance

T = Percent transmittance(%T) (linear scale)

The linear %T scale can be converted to absorbance where T
is the percent transmittance expressed as a decimal (e.g., 22%

=0.22)

Transmittance (or %T) itself is determined by the instrument by
dividing the detector signal when measuring the sample (I) by

the signal recorded for a “blank” solution(l)
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ABSORBANCE WITH CALIBRATION
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PORTABLE SPECTROPHOTOMETER

hitps: / /www.sciencedirect.com/science /article /pii /S24680672203001 6X
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https://www.sciencedirect.com/science/article/pii/S246806722030016X

Sample distance ~3cm
Wire

Arduino

Mirror

Sample container
Multi-function?




8 Sample distance ~3cm
B Wire

Arduino

Mirror

Sample container
Multi-function?




- 4

RS LU, T
' - e Education Umversity
[ ] )

of Hong Kong

° SPECTROPHOTOMETER TEST IN DETERMINE T

S

Sample distance ~3cm
Wire

Arduino

Mirror

Sample container

Multi-function? /
: , HBURRW |




_ = WORKSHOP: . b3
o DEVELOP PORTABLE SPECTROPHOTOMETER | /o

WITH DATA LOGGING

-




Abs{without 2&7)
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10:53:19.171 ->» 0,2.98,20.73,19.41,4.75,1.45,1.02,0.48,3.29,0.84,2.06,0.41,0.00,0.00,0.85,1.12,0.00,A57265x Spectral Tr: A
10:53:19.312 -» &,8,C,D,E,F,G,H,R,1,5,7,T,U,V,W, KL

10:53:19.640 ->» 0.00,2.98,20.73,19.41,4.75,1.45,1.02,0.48,3.29,0.34,2.06,0.41,0.00,0.00,0.85,1.12,0.00,0.00,

10:53:20.484 -> 0.00,2.98,20.73,19.41,4.75,1.45,1.02,0.48,3.29,0.84,2.06,0.41,0.00,0.00,0.85,1.12,0.00,0.00, 000
10:53:21.328 ->» 0.00,2.98,20.73,19.41,4.75,1.45,1.02,0.48,3.29,0.84,2.06,0.41,0.00,0.00,0.85,1.12,0.00,0.00,
10:53:22.125 -» 0.00,2.98,20.73,19.41,4.75,1.45,1.02,0.97,3.29,1.26,2.06,0.41,0.00,0.00,0.85,1.12,0.00,0.00,
10:53:22.968 -> 0.00,2.98,20.73,19.41,3.9¢,
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S, REFERENCE: MATERIAL LIST(HKD) =

Spectroscopy Sensor =
SEN-15050 SparkFun Triad Spectroscopy Sensor - AS7265x - ~$550

jgc mmyasAllil
~ $70%2

N T
~ $15



