Matter and Motion Fall 2015

Chemistry Equations, Conversion Factors and Constants

c=3.00x 108 m/s
h=6.626x 1034 Js

N =6.022 x 102 mol*

e =1.602 x 10*° Coulombs

lin.=2.54cm
0K=-273.15°C
o _Eo _

C= 9( F-32)

"F=2(C) + 32

(KE)aug = 2RT

L-atm _ 62.364 L-torr

mol-K mol-K

R =8.3145— = 0.082057
mol-K

E=hv
c=Av
# bonding electrons — # antibonding electrons
Bond Order = >
- _AlAl_ n
Rate = ——— = k[A]
k=A- eEa/RT
pH = -log([H"]
pKq = -log(Ka)
Kw=1x10%
Ka X Kb = Kw

_ [base]
pH = pKy + Iog(—[acid])



TABLE 14.3 > Values of K, for Some Common Weak Bases

Name Formula Conjugate Acid K,

Ammonia NH, NH,* 1.8 % 10®
Methylamine CH;NH, CH;NH;* 438 X 107*
Ethylamine C,H;NH, C,H;NH,* 5.6 X 107*
Aniline CcHs;NH, C.H,NH," 3.8 X 10710
Pyridine CsHsN CsH,NH* 1.7 ¥ 10~

TABLE 14.4 ) Stepwise Dissociation Constants for Several Common Polyprotic Acids

Name Formula K., K., K.,
Phosphoric acid H;PO, 1.5% 107° 6.2 X 1078 48 X 10713
Arsenic acid H;AsO, 5 ¥ 10 X ™ 63X 107
Carbonic acid H,CO; 43% 1077 56% I

Sulfuric acid H,SO, Large 12 3 15rE

Sulfurous acid H,S0O; 5% 1o s 15

Hydrosulfuric acid” H,S 1.0 % 1077 ~107"

Oxalic acid H,C,0, B9 1072 6.1 ¥ 107

Ascorbic acid (vitamin C) H,CHOq 78 % 107° 1.6 % 10712

*The K,, value for H,S is very uncertain. Because it is so small, the K, value is very difficult to
measure accurately.

TABLE 14.2 > Values of K, for Some Common Monoprotic Acids

Formula Name Value of K,*
HSO,~ Hydrogen sulfate ion 1.2 X 1072
HCIO, Chlorous acid 1.2 % 1072
HC,H,CIO, Monochloracetic acid 1.35 X 1073
HF Hydrofluoric acid 7.2 %107
HNO, Nitrous acid 4.0 X 107*
HC,H,0, Acetic acid 1.8 X 1073
[AI(H,0)¢]** Hydrated aluminum(III) ion 14 x 1073
HOCI Hypochlorous acid 3.5 x 1078
HCN Hydrocyanic acid 6.2 x 10717
NH,* Ammonium ion 5.6 X 10717
HOCH; Phenol 1.6 % 1=

*The units of K, are customarily omitted.



