CHEM 1523 Formula Sheet

Constants and conversion factors

R=62.36L"torr*mol ™" - K F=96485C * mol ™
=0.08206 L * atm * mol " + K =96485] *mol ' - V!
=0.08314 L+ bar*mol ' - K
=8.314L-kPa-mol - K
=8.314] *mol ' - K T(K)=T(C)+273.15
=8.314kg* m?es?emol ! K!

1 atm = 101.325 kPa = 760 torr = exactly 760 mmHg

BV, PV
PV = nRT == Ex ae = (3/2)RT /N,
Iy '
mRT PM
- M=—= d=—
Upms = V/3RT /M v BT

rate (diffusion or effusion) of gas A [ molar mass of gas B
rate diffusion or effusion of gas B

molar mass of gas A

rate (diffusion or effusion) of gas A \/ density of gas B

rate diffusion or effusion ofgasB || density of gas A
ny _ B _ Vi
BPov =Py + By + - W= Ty
tot tot tot

ForareactionaA+ bB—>cC+dD,

_1A[A] _ 1A[B] _1A[C] _1A[D]

reaction rate = k[A]*[B]Y = = =
[AI"[B] a At b At c At d At

# ke ()
k = AeRT lnk_?7+lnA In - R\LTT
For first-order and pseudo first-order reactions,
(Al 0.693
o, In[A] = ~ki + In[A], b ==



Acid ionization, HA(aq) + H,O(l) = H30"(aq) + A (aq)
_ [H307][A7] [H307]

- pK, = —logK, % ionization = ———= x 100%
‘ [HA] ! [HA]initiar

Base ionization, B(aq) + H,O() = HB+(aq) +OH (aq)

HB*][OH" OH”
_ [HB™][ ] pK, = —logKk, % ionization = Q X 100%

K =" Bl

pH = —log[H30"] [H;0*] = 10" pOH = —log[OH] [OH"] = 107P°H

At25°C, K, = 1.0 x 10* and pK,, = 14.00

K, =1.0X 1074 = [H30"][OH] K, =1.0X 1071 = K, conj acid X K, conj base
pKW = 14.00 = pH + pOH pKw = 14.00 = pKa, conj acid + pr, conj base
pH = pK, + log (M)
[HA]

Dissolution of a sparingly soluble ionic compound

MpX4(s) = pM™(aq) + X" (aq) K, = [M™*]P[X""]4
AU=qg+w q = mcAT w = —PAV
At constant volume, AU = g At constant pressure, AH = g

AH°=Y nx AH’ (products) — Y, n x AH° (reactants)
AS° =Y nx S°(products) — Y n x S°(reactants)
AG°=Ynx AG°(products) — > n x AG’ (reactants)
AG=AH - TAS = at standard state, AG®° = AH°—TAS°

AG, = AGS + RTInQ AG; = -RTInK K=o BF
E Coell = Egathode - E;node
. _RT . 0.0592V
Ecell = Ecell - ﬁln Q = at 298.15 K, Ecell = Ecell — TlOgQ
. _RT . 0.0592V
Eean = n_Fan = at298.15K, Ecen = TlogK

AG = —nFE.; = atstandard state, AG’ = —nFE}y,



