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Leiladiagg

Violet Yellow-green 400-435
Blue Yellow 435-480
Green-blue QOrange 480-490
Blue-green Red 480-500
Green Purple 500-560
Yellow-green Violet 560-580
Yellow Blue 580-595
QOrange Graen-blue 595-605
Red Blue-green B05-750
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A sample in a 1.0-cm cell is determined with a spectrometer to transmit 80% light
at a certain wavelength. If the absorptivity of this substance at this wavelength is
2.0, what is the concentration of the substance?

Solution
The percent transmittance is 80%, and so T = 0.80:

log 080 20cm™ g' L X 10cm X ¢
log12;,=20g 'L xX¢
0.10 '
= —— = (.050
‘720 g

“A 5.00 % 10 M solution of an analyte is placed in a smple cell that has a
pathlength of 1.00 cm. When measured at a wavelength of 490 nm, the
absorbance of the sohofion 15 found to be 0.338. What 15 the analyte's malar
absarpavity at this wavength?

SLUTION
Salving equatian 10.5 for £ and making appropriate substibahans grves
. 0338

tm—m . = 676 cm ! M
bC (100 cm) {500 = 10-* M)

Several spectrophotometers have scales that are read either in absorbance or
in percent transmittance. What would be the absorbance reading at 20% T
At 80% T'7 What would the transmittance reading be at (.23 absorbance? At
1.00 absorbance?

al g

A solution containing 1.00 mg ion (as the thiocyanate complex) in 100 mL was
observed to transmit 70.0% of the incident light compared to an appropriate blank.
(a) What is the absorbance of the solution at this wavelength? (b) What fraction of
light would be transmitted by a solution of iron four times as concentrated?
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Absarbance

Wavelength \

Ll 4l (35S (y) oSl b (Ay) ol Jshal 8 (x) 038l alhatial ool (5 Latic G
Laga o abiaial Canda (3 131 (y) @ sSall Runailly @IS 5 a gl Jshall 138 & Galiaia¥] (ha lika
ALl Y alaal) US (S @l g jaial) uisiall ¢ gene adalu s

Arpy = A+ 4+ A45......+ A4,
or
Ar,.i = Ebcy + €,D0,05 + E3D5c5......+ .0, C,
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o) JRAI IR (e y o (oA 90 J b die Gl KWl Glabiaial) & sanae Jiad oDle ) Y alaadl)
O sa Ol sl die (aliaia¥) Silales LS (Say

4"1] = *'d‘;:] + ‘q-rl = E;:Lb":.r + Ejlb‘:}* )\1
Ag = :‘L-g + ﬂ_ﬂ = Eﬂb':_; + E}EE )\2

pabaial MWay (Axg,Axz) U5 (AN, o 9all Jghall e o el paliaia¥) Jiad (A A,) O Sus
Ol shll die Y o Sall pabiatial (Ayg,Ayz) Ol Gl e (A Ay) G sall Gl shall die X ¢ gSall
Gilshall e X salall g,Y sall Gabaia¥) Slas (€4,,E55) Ols s Lo (ALA,) Crs sl
Gkl die Y Sl oY sl Gabaia¥) Sldas (E44,€y,) Ol s Lo (AL A,) Crs sl

(sl e el XY QusSall 38 55 (G, Cy) Ol . (Hsill (Ao (A Ay) Gns sall

1) . (AAy) i sl (abaial (il s L pliladdl o XY oSl 385 sl ey 1)
(blee ApA; i o Jsaasl)

e ledn wid Gilalad) Jal ealiad ) (€41,Ey5 ¢ Ex1,Ex) e ¥ Al sall ducalaie¥) i Ll

la Cosllaall Lagia g e st Gl Jslaall () 5 (2) ot il A3 aboaiaV) il i/ Jlia
Zaall il gleal) (po yiatins aal s Ledgh Galiaial 40a Jlexivd (i el 8 (y)s (2) DS

el Jsaall

0.001 M (Y) 0.9 0.7
0.01M(Z)| 0.15 0.65
z+Y)| 165 1.65

O sall dshall Y7 00 ST E sy 83/ Ja)
Av475=8v475 bey

475_ 0.9 00

Y T0.001%1
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670 0.2
€y "=———=200
0.001%1
475 0.15
,  E— = 15
0.01%1

0.65
670_ _ 65

2 70,0141

S seae g 3all s

1.65= 900*1*Cy +15*1*C, ............... at 475 nm......... 1
1.65=200*%1*Cy + 65*¥1*C, ............. at 670 nm.......... 2

Ll oMed plabaal Ja
Cy=2.45*%10> M & C,=1.78*10°M

:Deviation from Lambert — Beer's Law<: sl -y (58 (e i adY)

Llee 5 Jua¥) ddady jad aplad (685 O anaCs A 5l bs A O A8l sy 4 (53] i

Sy Can AdBle ALl el s Ll cnlf 58 55 die aplad 4Bl g A (o 483l () 22

S e dil Al O O (Sary aiiee ba IS5 G0 Y @) w05l e Gloadl G
- A S 8 i ge S 5 callis il Ay

SFostve ‘ Henl
geviation g

!

o
Negative
deviation

Aos orbance

Conocentration

dwand (0.001 M) Ce 25 A Aall 5810 8 Lol dddaall Jllaall (b laali o 518 img
Alugd JS Jaa ) J& gabaia¥) ¢o Apwall Jilalll o ddlaial) Jira &) 98 Ay bl il
PR oS A s s y9n g Byglaall g AYI Jiladll Aadl) aujg (B g Jiladl) {ra
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. Conzanteation
FIGURE 64 The efect of polychromatic radiation upon. =~ &35 750
the Beer's law relationship. Band A shows fittle deviation Concentration, & ¥ 10°

since ¢ does not mp?atly throughout the band. Band B FIGURE 6-5  Apparent deviation from
shows marked deviations since ¢ undergoes significant changes  Beer's law brought about by various amounts
in this region. of stray radiation.




