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Acceleration of gravity (g) = 980.7 cm. Sec.™
980.7 dyne g™*
Density of mercury at 0°C. = 13.5955 g/em’
Density of mercury at 25°C, = 13.5340 g/em’
1 Litre (1) = 1000.028 cm’
1 Calorie (cal.) = 4.184 Joules
1 Joule = 10" erg.
1 Faraday (F) = 96500 coulombs equiy.™
= 96500 cal. Volt™! equiy.™
Avogadro’s Number (N) = 6.025 x 10* mole™
Untversal gas constant = 8.314 Joules. deg”' mole.™

= 1.987 cal. deg”' mole.™

= 0.0821 atm. deg ' mole.™

Boltzmann constant (k) = (R/N.) = 138x 10" erg”' mole.™
Planck’s constant (h) = 6.62 x107 erg™' sec
Velocity of light (c) = 2998 x 10" cm. sec™
Electronic charge (e) = (F/N) = 1.6 x 107" coulomb.
=16x10% emu.
Specific charge of electron {e/m) = 527x 107 esu/g.
Electron rest mass (m) = (i—) =91x10%g
e/m
Ratio mass of electron _ 91x 1078 _ 1
mass of hydrogen atom 1673x10°2 1837
Ratio Physif:al At Wt _ 160044 _ 100027
Chemical At. Wt. 16.0000
1 Electron volt (eV) = 1.6 x 107" erg molecule™
lonic product of water (K) = 10" at 25°C
1 Watt = 1.00 Joule sec.™
= 1,00 Joule sec.”
I Atmosphere = 760 mm Hg

= 1.01325 x 10™ dyne cm™
= 1033.3 gm cm
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Physical quantity name SI equivalent
Length Angstrom (A) 10" m

Inch (in) 0.0254 m

Foot (ft) 0.3084 m

Mile 1.609 m
Volume Litre 107 m’®
Mass Pound (Ib) 0.4535924 kg
Force Dyne (dyn) 10° N

Poundal 0.138255N
Pressure atmosphere (atm) 101,325 N m™

torr (mm Hg) 133.322Nm*?

Bar 10° Nm™
Energy Erg 1071

Calorie (cal) =43 ml.atm |} 4.1840]

Electron volt (eV) 0.16021 x 107 J
Power Horsepower (hp) 745700 W
Viscocity Poise 10" kgm's™
Dipole moment | debye 3338x10°mC
Surface tension | Dyne cm™ 10°Nm™
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Multiples and submultiples Prefix Symbol
10* tetra T
10° giga G
106 mega M
10° kilo k
107! deci d
1077 centi C
107 milli m
107 micro H

Note that in the case of units of mass, the prefix is to be placed in
front of the symbol for gram (g). Thus 1 g =107 kg, Img= 10" kg

1A=10"m

1litre =

1atm=101.325Nm™

103 m>2

: dg Y Alubosal) (£) Jsoa

lerg=10")

1cal=4.1840]

1eV=016022 % 107'¥]

: AUl iy sas (0) dada

T molecule™ kJ mol ™! erg molecule”' | Kcal mol eV
1 I molecule™ |1 0.16603x 1072 [1 % 107 14395 % 10% |6.2420% 10"
1 K mol™ 6.0229x 10 |1 0.16603 x 107 | 0.23900 0.010363
1 erg molecule™ |1 % 1077 6.0229x 107 |1 1.4395x 107 |0.02420% 10!
1 Kcal mol™ 0.69498 x 1072 [4.1840 0.69408 x 1071 [ 1 0.043361
l eV 0.16022 x 107" | 96 4905 0.16022% 107" |23 0618 1
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Physical quantity Name of unit Symbol
Length metre m
Mass kilogram kg
Time second s
Electric current ampere A
Thermodynamic temperature degree kelvin K
Amount of substance mole mol

Hgalaa g Al dl) ¢ LasSll B daddiuial) cul il ey (V) Jssa

SI name or special

Physical quantity Name and symbol SI Symbol
Area Square metre m’

Volume Cubic metre m’

Density Kilogram per cubic metre kg m”

Velocity Meter per second ms™

Angular velocity | Radian per second rad s~
Acceleration Metre per second squared m s

Force Newton (N) kems'=Im’
Pressure Newton per square metre Nm?

Energy joule (J) kg, m*, s2=Nm
Power Watt (W) kg, m*s’=Jg"




Jysdall b Galea¥l el (A) dyia

Reagent Pe‘r‘-r:iegnl.tl tby Sgl; :Srii?yc Normality
Hydrochloric acid 35 1.18 11.3
Nitric acid 69 1.41 15.4

70-71 1.42 16.0
Sulphuric acid 96 1.84 36.0
Perchloric acid 70 1.66 11.6
Hydrofluoric acid 46 1.15 26.5
Phosphoric acid 85 1.69 44
Acetic acid 99.5 1.05 17.4
Ammonium hydroxide | 27 (NHj) 0.90 143
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Reagent Approximate pH
Acids:
Hydrochloric acid N 0.1
Hydrochloric acid 0.1 N 1.1
Hydrochloric acid 0.01 N 2.0
Sulphuric acid N 0.3
Sulphuric 0.1 acid N 1.2
Sulphuric0.01 acid N 2.1
Orthophosphoric acid 0.1 N 1.5
Oxalic acid 0.1 N 1.6
Citric acid 0.1 N 22
Tartaric acid 0.1 N 22
Formic acid 0.1 N 23
Acetic acid N 24
Acetic 0.1 acid N 29
Acetic 0.01 acid N 34
Boric acid 0.1 N 5.2
Bases:
Sodium (or potassium) hydroxide N 14.0
Sodium hydroxide 0.1 N 13.0
Sodium hydroxide 0.01 N 12.0
Sodium carbonate 0.1 N 11.6
Ammonium hydroxide N 11.6
Ammonium hydroxide 0.1 N 1.1
Ammonium hydroxide 0.01 N 10.6
Borax 0.1 N 92
Sodium bicarbonate 0.1 N 8.4
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-~ Substance Formula Constant
Aluminum Hydroxide Al (OB)s 1.0x 107
Barium carbonate Ba CO:s 8.1x107°
Barium chromate Ba CrQ, 2.4x% 10710
Barium fluoride BaF, 1.73x 107°
Barium iodate Ba (10, 2H,0  |6.5x 107%
Barium oxalate Ba C,0,4. 2H,O 1.2x107
Barium sulphate Ba S04 1.08 x 1071
Cadmium oxalate CdC;04. 3H,0 1.53x 107
Cadmium sulphide CdS 78x107%
Calcium carbonate Ca CO, 8.7x107°
Calcium fluoride CaF; 3.45x% 107"
Calcium hydroxide Ca (OH), 58x107°
Calcium iodate Ca(10,). 6H,0 [6.44x 107
Calcium oxalate Ca C,04. H,0 2.57x 107
Calcium sulphate Ca 80, 3.24x 107"
Cupric jodate Cu (102} 1.4x 1077
Cupric sulphide Cus 85x%x107%
Cuprous iodide Cul 5.06x 1072
Cuprous sulphide Cu S 2x 107
Cuprous thiocyanate Cu SCN 1.6x 107"
Ferric hydroxide Fe (OH), 1.1x 107¢
Ferrous hydroxide Fe (OH); 1.64x 107"
Ferric sulphide FesSs 4x 107"
Lead bromide Pb Bry 4.6x107°
Lead carbonate Pb CO; 3.3%x 107"
Lead chloride Pb Cl 1.7x107°
Lead chromate Pb CrO, 177x 107"
Lead fluoride Pb T, 3.7x10™"
Lead iodate Pb (105), 26x10°P
Lead iodate Pbl, 83x107°
Lead sulphate Pb SO, 1.06% 10°°
Lead sulphide Pb S 84x107%
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Magnesium ammonium phosphate |Mg NH, PO,.6H,0 |2.5 x 107"
Magnesium carbonate Mg COq 1.0x 107
Magnesium hydroxide Mg (OH), 1.2x 107"
Magnesium oxalate Mg C,04 8.57x 107
Mercuric sulphide Hg S 3x107
Mercurous bromide Hg, Br; 13x107%
Mercurous carbonate Hg; COs 9x 107"
Mercurous chloride Hg, Cl, 1.1x107"®
Mercurous jiodide Hg: I 4x%x107%
Mercurous sulphide Hg, S 1x107*
Nickel sulphide Ni S 1.8x 107
Silver acetate Ag C:H;0, 4x 107
Silver bromate Ag Br Og 577x 107
Silver bromide AgBr 77x107"
Silver carbonate Ag; COs 82x 107"
Silver chioride Ag Cl 1.56x 107"
Silver chromate Ag; CrQ, 9x 107"
Silver cyanide Ag [Ag (CN),] 22x107"?
Silver dichromate Ag; Cr; O, 2x 107
Silver hydroxide Ag OH 152x10°°
Silver iodate Ag 10, 1.0x 10
Silver iodide Agl 1.5x 107"
Silver sulphide Ag: S 1.6x107%
Silver thiocyanate Ag SCN 1.16 x 107"
Strontium carbonate Sr CO, 1.6x107
Strontium fluoride SrFy 28x 107
Strontium oxalate Sr C;04.H;0 56x 107"
Strontium sulphate Sr S04 381x107
Zinc hydroxide Zn (OH), 1.8x10™
Zinc sulphide Zn S 1.1x 107
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Acid Base Formula Constant
Acetic HC;H;0, 1.75%x 107
Benzoic HC7H50; 6.3%x107
Boric H,BOs 6.4x 107" (K))
Carbonic H,;CO; 3.8x 107(K))
Carbonic H,CO; 4.4 x 107(Ky)
Formic HCHO; 1.77x10°*
Hydrocyanic HCN 72%107"°
Hydrogen sulphide HaS 9.1 x 10°%K,)
Hydrogen sulphide H,S 1.2 x 107%(Ky)
Hypochlorus HCIO 37x10°°
Todic HIO; 20x10"
Nitrous HNO, 4% 10™
Oxalic H,;C;0; 6.5% 1072 (Ky)
Oxalic H;C;0,4 6.1x 107°(Ky)
Phosphoric H;PO, 1.1x 104K,)
Phesphoric H;PO, 7.5 x 107%(K2)
Phosphoric H3POy4 4.8x 1072 (Ks)
Sulphuric H2504 2 x 1074(K2)
Sulphurous H;S04 2.0x 107%K))
Sulphurous H;S0,4 5.0x 10°(Ky)
Ammonium hydroxide NH;OH 1.8x107°
Aniline CsHsNH, 46x%107"
Ethylamine CsHsNH; 56x10™
Methylamine CH3;NH, 5x%x107°
Urea CO(NHy), 1.5x 10"

Y.




1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

1)

12)

13)

a—al_all

C. H. J. Wells, introduction to Molecular Photochemistry.
London: Chapman & Hall, 1972.

K. R. S. Becker, Theory and Interpretation of Fluorescence and
Phosphorescence, New York: Wiley, 1969.

P. G. G. Guilbault, Fluorescence. Theory, Instrumentation and
Practice. New York: Marcel Dekker, 1967.

Q. E. C. Lim, Molecular Luminescence. New York: W. A.
Benjamin, 1969.

J. M. Fitzgerald (ed.). Analytical Photochemistry and
Photochemical Analysis. New York : Marcel Dekker, 1971.

E. C. Lim (ed), Excited States, Vol. 1 (1974), Vol. 2 (1975). New
York: Academic Press.

R. K. Clayton, Light and Living Matter, Vol. 1. New York:
McGraw-Hill, 1971.

Scientific American, 219, Sep. 1968—an issue devoted to light
and its interaction with matter.

G. Herzberg, Electronic Spectra and Electronic Structure of
Polyatomic Molecules. New York: Van-Nostrand, 1966.

F. A. Cotton, Chemical Applications of Group Theory, 2nd ed.
New York: Wiley, 1971.

M. Orchin and H. H. Jaffe, "Symmetry, point groups and
character tables, "parts I, H and 111", J. Chem. Edu. 47, 1970,
246.

G. M. Barrow, Introduction to Molecular Spectroscopy. New
Y ork: McGraw-Hill, 1962.

M. Kasha, M.A. El Bayoumi and N. Rhodes, J. Chem. Physique
1961. 916, Lasers



14)

15)

16)

17)

18)
19)

20)

22)

23)

24)

25)

26)

27)

28)

A. L. Schawlow, "Optical masers", Scien. Amer., June 1961; July
1963.

M. Kasha, "Ultraviolet radiation effects” in M. Burton, J. S.
Kirby-Smith and J. L. Magee, Comparative Effects of Radiation.
New York: Wiley, 1960.

W. L. Peticolas, "Multiphoton spectroscopy"”, Ann. Rev. Phys.
Chem., 18, 1967, 233.

G. Herzberg, Molecular Spectra and Molecular Structure. Vol. I,
2" ed. New York: Van-Nostrand, 1950.

E. Teller, 1. Phys. Chem., 41, 1937, 109.

J. Czekella, Z. Electrochem. Ber. Bunsenges. Physik. Chem., 64,
1960, 1221.

Th. Forster, "Elementary processes in solution”. Reference U, p.
10; also Phys. Chem., 1959.

G. Jackson and G. Porter, Proc. Roy. Soc. (London), A260, 1961,
13.

L. I. Grossweiner and A.G. Kepka, Photochem. and Photobio.,
16, 1972, 307.

G. Websr, "Polarization of the fluorescence of solution”,
Reference J, Ch. 8.

K Dorr, "Polarized light in spectroscopy and photochemistry".
Reference T.

K. K. Innes, "Geometries of molecules in excited electronic
states". Reference Y, 2, Ch. 1.

G. Porter, "Flash spectroscopy”, Angew Chem. Int. Edit, 80,
1968, 852.

E. ). Bowen, " Photochemistry of aromatic hydrocarbons in

solutions”. Reference W, 1, 1963, 21.



29)

30)

31)

32)

34)

35)
36)

37)

38)

39)

40)

41)

42)

E. Lippert, "Photophysical primary steps In solutions of aromatic
compounds”, Ace. Chem. Res_, 3, 1970, 74.

A.T. Gradyashko, A. N. Sevchenke. K. N. Solovyov and M. P.
Tsvirko, "Energeties of photophysical processes”, Photochem.
Photobio., II, 1970, 387.

C. M. O' Donnell and T. S. Spencer, "Some considerations of
photochemical reactivity", J. Chem. Edu., 49, 1972, 822.

G. W. Wilson, "Molecular electronic radiationless transitions".
Reference Y, I, 1974,1.

N. J. Turro, "The triplet state”, J. Chem. Edu., 46, 1969, 2.

P. J. Wagner and G. S. Hammond, Reference W, 5, 1968, 21.

A. A. Lamola and N. J. Turro, "Energy transfer and organic
photochemistry”, in A. Weissberger (ed.), Techniques of Organic
Chemistry, Vol. 14. New York: Wiley, 1969.

W. A. Noyes and 1. Unger, "Singlet and triplet states: benzene
and simple aromatic compounds". Reference W, 4, 1966, 49.
Delayed Fluorescence

C. A. Parker, "Phospherescence and delayed fluorescence in
solution". Reference W, 2, 1964, 305