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Chemistry Equations & Constants

Throughout the test the following symbols have the definitions specified unless otherwise noted.

L,mL = Iliter(s), milliliter(s) mm Hg = millimeters of mercury
g = gram(s) J, kI = joule(s), kilojoule(s)
nm = nanometer(s) A% = volt(s)
atm = atmosphere(s) mol = mole(s)
ATOMIC STRUCTURE
E = energy
E=hv v = frequency
c=Av A = wavelength
Planck’s constant, h = 6.626 x 10734 J s
Speed of light, ¢ = 2.998 x 108 m 5!
Avogadro’s number = 6.022 x 102 mol™!
Electron charge, e = —1.602 x 10™'? coulomb
EQUILIBRIUM

¢y
K, = %,where aA+bB 2 cC+dD

K = BB
NGO RGNY

_ [HT][AT]
Ka="ma)
[OH™][HB"]
K="
b (B]
K, = [HY][OH] = 1.0 x 107* at 25°C
= Ka X Kb
pH = —log[H*], pOH = —log [OH]
14 = pH + pOH
- [A7]
pH =pK, +log (HA]

pK,=-logK,, pK), =-logk,

Equilibrium Constants

K, (molar concentrations)
Kp (gas pressures)

K, (weak acid)

K, (weak base)

K, (water)

KINETICS
In[A], - In[A], = —kt

L1
(Al [al,

r _ 0.693
V“B=

kt

k = rate constant
t =time
1y, = half-life



GASES, LIQUIDS, AND SOLUTIONS

PV = nRT

moles A

P, =P _..xX, where X, = ————
A total A A" total moles

Pwm,=PA+PB+PC+...
n= 2
M
K=°C+273
= m
b= \%

KE per molecule = %mv2

Molarity, M = moles of solute per liter of solution

A =abc

P = pressure

V = volume

T = temperature

n = number of moles

m = mass
M = molar mass

D = density
KE = kinetic energy

v = velocity

A = absorbance

a = molarabsorptivity

b = pathlength
¢ = concentration

Gas constant, R = 8.314 I mol™! K !
= 0.08206 L atm mol ' K!

= 62.36 L torr mol ! K!
latm = 760 mm Hg
= 760 torr

STP = 0.00°C and 1.000 atm

THERMOCHEMISTRY/ ELECTROCHEMISTRY

q = mcAT q=mHFp g=mHy
AS°® =¥ S° products —Y §° reactants

AH® = 3 AH products —3 AHY reactants
AG® = 3 AGy products —3, AGy reactants
AG® = AH® —~TAS®

=—-RTInK

=-nFE°

~
Il
~

Hy = heat of vaporization Hg= heat of fusion
g = heat
m = mass
¢ = specific heat capacity
T = temperature
S° = standard entropy
H° = standard enthalpy

G° = standard free energy
n = number of moles

E° = standard reduction potential
I = current (amperes)
q = charge (coulombs)
t = time (seconds)

Faraday’s constant, F' = 96,485 coulombs per mole
of electrons
1 joule

Ivolt = 1 coulomb




RELATIVE STRENGTHS OF ACIDS IN AQUEOUS
SOLUTION AT 1 atm AND 298 K
Conjugate, Pairs
ACID  BASE K,
HI=H' +T very large
HBr = H* + Br very large
HCl = H* + CI very large
HNO; = H® + NOy” very large
H,SO, = H* + HSO, large
H,0 + SO, = H* + HSO; 1.5 x 1072
HSO, = H* + 50> 1.2 x 107
H;PO, = HY + H,PO,” 7.5 x 107
Fe(H,0)¢ " = H* + Fe(H,0)s(OH*  [8.9 x 10
HNO, = H* + NO,” 4.6 x 10
HF =H' + F 3.5 x 107
Cr(H,0)>" = H' + Cr(H,0)5(OH)*" | 1.0 x 107*
CH;COOH = H* + CH;CO0" 1.8 x 107
Al(H,0)g" = H* + AlH,0)50H** [ 1.1 x 107
H,0 + CO;, = H* + HCO; 43 x 107
HSO;” = H + SO,° 1.1 x 107
H,S = HY + HS™ 9.5 x 1078
H,PO,” = H* + HPO, > 6.2 x 1078
NH,* = H* + NH, 5.7 x 1070
HCO; = H* + CO,» 56 x 107"
HPO,” = H* + PO 2.2 x 107"
HS" = H* +§* 1.3 x 107
H,0 = H* + OH" 1.0 x 107
OH = H* + 0" < 107%
NH; = H* + NH, very small
Note: H'(ag) = H;0*
Sample equation: HI + H,0 = H;0* + I

CONSTANTS FOR VARIOUS EQUILIBRIA
AT 1 atm AND 298 K

H,0()) = H'(aq) + OH (aq) K, =10 x 10"
H,0(%) + H,0() = H,0%(aq) + OH (aq) K, =1.0x 10"
CH,;CO0 (ag) + H,0(Y) = CH,COOH(aq) + OH (ag) K, = 5.6 x 107'°
NaF(aq) + H,0(f) = Na*(aq) + OH (aq) + HF(aq) K, = 1.5 x 107"
NHj(aq) + H,0(f) = NH,"(aq) + OH (aq) K, =18 x 107
CO,%"(aq) + H,0(®) = HCO; (aq) + OH (aq) K, =18 x 107
Ag(NH,),"(aq) = Ag*(aq) + 2NHs(aq) K,, =89 x 10°
Ny(g) + 3Hy(®) = 2NHs(g) K, =67 x 10°
Hy() + L(g) = 2HI(g) K,y =35 x 107"
Compound Ky Compound Ky
AgBr 50 x 1078 Li,CO, 2.5 x 1072
AgCl 1.8 x 107" PbCl, 1.6 x 107
Ag,CrO, 1.1 x 1077 PbCO, 74 x 1074
Agl 8.3 x 1077 PbCrO, 2.8 x 1073
BaSO, 1.1 x 1070 Pbl, 7.1 x 107
CaSO, 9.1 x 10 ZnCO; 1.4 x 107"




STANDARD ELECTRODE POTENTIALS

Ionic Concentrations 1 M Water At 298 K, 1 atm

Half-Reaction

Fy(g) + 2" — 2F"
8H* + MnO,” + 5S¢~ — Mn’* + 4H,0
AVt + 3¢ — Au(s)
Cly(g) + 2¢” — 2CI°
14H" + Cr,0,> + 6e” — 2Cr’* + 7TH,0

4H' + 0y(g) + 4™ — 2H,0
4H™ + MnO,(s) + 2¢” — Mn** + 2H,O
Bry(f) + 2e” 2Br~
ng"'-#- 2¢” — Hg()
Agt + e — Ag(s)
Hg,’* + 2¢” — 2Hg(®)
Fe’* + e — Fe
L(s) + 2¢” — 2I°
Cu’ + e = Cu(s)
Ccu®t + 2¢” — Cu(s)
4H' + SO + 27 — SO,(aq) + 2H,0
Sn*t + 2¢” Sn’*
2H* + 2¢” — Hy(®)
Pb’" + 2~ — Pb(s)
sn?t + 2e” Sn(s)
Ni2* + 2e” — Ni(s)
Co®* + 2e” — Co(s)
Fe’™ + 2e — Fe(s)
crt + 3e” — Cr(s)
Zn** 4 2¢” — Zn(s)
2H,O + 2¢” — 20H™ + H,(g)
Mn** + 2¢” — Mn(s)
AP + 3¢ — Al(s)
Mg2+ + 2e Mg(s)
Nat + ¢ Na(s)
Ca’* + 2¢” — Ca(s)
St 4+ 2¢ — Sr(s)

Ba’* + 2¢” — Ba(s)
Cst +e — Cs(s)
K" + e — K(s)
Rb* + ¢ — Rb(s)
Li* + e — Li(s)

E°
(volts)
+2.87
+1.51
+1.50
+1.36
+1.23
+1.23
+1.22
+1.09
+0.85
+0.80
+0.80
+0.77
+0.54
+0.52
+0.34
+0.17
+0.15
0.00
-0.13
-0.14 .
-0.26
-0.28
-0.45
-0.74
-0.76
-0.83
-1.19
-1.66
-2.37
-2.71
-2.87
-2.89
-2.91
-2.92
-2.93
-2.98
-3.04




