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Light Refraction Through Glass and Water
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Blue light refracts more than red light due to the diffevence in wavelength. This causes
blue light to deviate from its original path by a greater angle than the red light.
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giving expression E = hf,
E h Quantum energy
of a photon.
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Both cylinders contain a solution of red food coloring in water, but a small amount of gelatin
has been added to the cylinder on the right to form a colloidauspension of gelatin particles.
The beam of light goes straight through the true solution on the left, but the light bears
scattered by the colloid on the right
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TABLE 17-1 Colors of visible light

Wavelength of maximum Color Color
absorption (nm) absorbed observed
3’020 Vialet Green-yellow
420440 Violet-blue Yellow
440470 Blue Orange
470-500 Blue-green Red
500-520 Green Purple
520-550 Yellow-green Violet
550-580 Yellow Violet-blue
S580-620 Orange Blue
620-680 Red Blue-green
6HR0-T80 Red Green

Harris, Quantitotive Chemical Analysis, 8e

20011 W H, Freeman
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Johl 2 5a Jsh gad (abaial) ) 3 g A8 (aliinh Led ) i) e\ dyatas

) ) ) A G Jshl (x50 I b e Jsdll Gatey -1
ABlal) e Gai) A A OH J) 48 gada (S gl B3 o (A8 7 saJalhdsds qua
Oa Sl o Jshl e b sad pabaial) ) ng ABlal) (addi Lt ol (e & ilas
bl 2 9a Jsh (8 (e dua g S guuS 5l A garardal AN (1) Cpy 5l

¢ L AT ) 5 gd a9 S abaiaY Lgaliia {J:’é;\ 255 O 1) paluaial /s
(=NH3" ) asisutl (NHo)de sana e 339 gall v-auue!?" £.90 Jddl 9 quaad) /7
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benzene  phenol  phenoxideion  aniline  anilinium ion
hmax= 2550m 200 nm 287 nm 280 nm 254 nm

Oa L) 03 Ladlg sipeadl Lo o el 85058l Guilag o589 S oY) 292y Jad
Lo gily 86 : HYRERCHROMIC EFFECT ade glay ga g alaia¥) dad 304
de mily 6 : 'HYROCHROMIC EFFECT okl b g pabalal) Bad A By

akaiaY) Bad (i

- alaSy Lady palaial) abga pad B 0N Che ) 63l day ) aad s gral) palaall o

1- Bathochromic shift (red shift) — a shift to lower energy or lower
wavelength.
2- Hypsochromic shift (blue shift)— a shift to high energy or

shorter wavelength.
3- Hyperchromic effect— an increase in intensity.
Hypochromic effect— a decrease in intesity.

+
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BEFORE ELECTRON TRANSFER
Light Energy

Charge transfer involves MOVEMENT of efectrons

i
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Beer’s Law Graph
A = gbc
—— —
y=mx+b
Using the graph, calculate the Beer's Law Graph for Red Dye

molar absorptivity of this
substance, including units.

Hint: Remember thatb=1.00cm ° s

Looking at the equation above, 2 =
m = £b, therefore, Rt

y = 4806k - 0.0002

-1
g=-M_ _ 4806 M =4.806 M*cm™

b 1.00 cm

CSay , WS Gt Jhay Al dijally dadil) (3ille gladShdlale il Jibadl) L)
G A A palalel o LAY L gl N Leliads daitle cidiS e lgilelia
a8 ¢ 550 RS a il L 5 giaand gall i ol sSUgl 310nd) S, (ilaial
diia (A aladiad g Cpagoigd) SuSgon Qo) 95 00 aeSY o) agalidll g o gl i

SN (o s alia (LIS ans g3Sl)
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- @J#Q‘M\

(Mole ratio ) 4 sal) dowdl) 48y Jla- A
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(A) oabaial)) (ubd Wary al Cxn.. Cxs Cxz.... Cxi. (Ligand) (il e dpudily
Yo, ) Weral) 03 o pladsl palaial o) stie Juany g2 o sal) Johll b Jallaall
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Cy Cu Cy Cy
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/

a 1 2 3 4 5

moles complexing agent per
mole of transition metal ion

mol ¥~ per mol M3
[1] mole ratio method

2T %

/)(/ \ images

n.z2 L

v ,

D12 34567 89 10molX"

109 8 7654 32 10 mol M3

[2]) continuous wariation method
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QoY) Jotaal Al gall 380 AN G985 o) Ao aliall (oY) Jslaa pa(g Sl uainll) (o)
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Vin! (Vin + VL)

Vi /! (Vm+V0)
cagall Gl dsladaaa =V,

g..di.d\ Qo) djhae%& =VL
g‘@d‘ »S=Vn,/ V.,

Z@M\ij\w\%ﬂm&geuj\\h Y

1.2

10

o8

*Corrected absorbance
o
@

- Boall olazay)

v, at V) ;

wiWVa V) g o4 0.6 0.

VIVt VL, g B 0.66] { .8 1.0
k. 10.6 0.4 02 00

5 pataunall il il Jakadia

M/VLG;J\J I & Jd j\@ua\. A}_“A.Au;\

JS&N B9 dhaall & liall 001 pa (g S pall ¢y gaSU Apalan) Apadll ) (s ad Al g
0.66 A% Vm/(Vm+VL ) s 0.33 & Vm/(Vm+VL)
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dapa A i) Shaall o) (il ANy 0.33/0.66¢ 5w VM/VL o 4dde g
ML 2 (A Ay

( Determination of pKa of the Indicator ) Jiall dedil) i) b ot 3

dals paida I I el sy Eoa HOIN § HIN W Sa 3o1 88 ol paalga 4 JYall ¢
A0 Addlaal) s HIN Gl g) Jalal) iy | Jalay

Hin o ¢ —— H ¥ In’ (1)

Color 1 Color 2

The equilibrium expression woulk:

T B A (
< UGS IR
[Hin] A *

Al

pKa = -log of the K. !
i

Taking the log of equation 1 aj\f)yé gives:

" ]
log (K.} =log ([H']) + log([Hm])
Rearrangement gives

TSR |1
~log([H'])= -log(K,) +1o ([Hm])

or

L
pH=pE, +1°g([Hm] )
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pH=pKa
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TABLE 17.1 Standard Reduction Potentials at 25 °C

Reduction Half-Reaction E(V)
Stronger Filg) + 2¢” — 2F"(aq) 287 Weaker
oxidizing H,04aq) + 2H*(aq) + 2¢°  —» 2H,01) 178 rducing
agent MnO (aq) + 8H*(aq) + 5S¢~ —> Mn*aq) + 4H,0(/) 1.51 agent

Clig) + 2¢ — 2C1"(0q) 136

Cr,0,%(aq) + 14 H*(aq) + 6" —> 2Cr**(ag) + 7H,0(/) 133

0,(g) + 4H*(aq) + 4¢ — 2H,0(/) 123

Brylaq) 4 2¢” — 2Br"(aq) 1.09

Ag*laq) + ¢ — Agls) 0.80

Fe™lag) + — Fe’* (ag) 0.77

0,(g) + 2H'(ag)+ 2¢° = H,0, (ag) 0.70

lfs) + 2¢ — 2I"(aq) 0.54

0,g) + 2HO() + 4 —> 40H"(aq) 0.40

Cu™(ag) + 2¢° — Cu($) 034

$n*(aq) + 2¢° — $n™ag) 0.15

Wiwe2e\° oK e

Pb**aq) + 2¢° ~ Pbs) <013

Ni*(aq) + 2¢ == Ni{ 3) -0.26

Cd™aq) + 2¢ — Cd(s) 0.40

Fe'*(aq) + 2¢ — Fe(s) 045

In™aq) + 2¢ — Zn(s) -0.76

2HO() +2¢ —> Hy9) + 20H"(aq) -0.83

Al*(ag) + 3¢ — Alls) -1.66
Weaker Mg™lag) + 2¢° = Mgls) 27 Stronger
oxidizing Na*(aq) + ¢ = Nafs) “2 reducing
agent Li*(ag) + & — Li(s) +3.04 agent

Table 171 Chemistry, $/e
© 2008 Pearson Prentice Hall, Inc,
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