
Useful	Formulas	and	Values	

*	=	defined	quantity	(infinite	sig.	figs.)	
‡	=	measured	quantity	
	
	
Solubility	Table	
Solubility	 Ion	 Exceptions	
very	
soluble(aq)	
	
≥	0.1	mol/L	

NO3-	 none	
halides	 except	with	Cu+,	Ag+,	Hg2+,	Pb2+	
SO42-	 except	with	Ca2+,	Ba2+,	Sr2+,	

Hg2+,	Pb2+,	Ag+	
C2H3O2-	 Ag+	
Na+	,	K+	 none	
NH4+	 none	

slightly	
soluble	(s)	
	
<	0.1	mol/L	

CO32-	 except	with	Group	1	ions	and	
NH4+	

PO43-	 except	with	Group	1	ions	and	
NH4+	

OH-	 except	with	Group	1	ions,	Ca2+,	
Ba2+,	Sr2+	

S2-	 except	with	Group	1	and	2	ions	
and	NH4+	

	
	
	
	
	
	
											

	Polyatomic	Ions	
Ion	 Name	
C2H3O2-	 acetate	
NH4+	 ammonium	
BO33-	 borate	
BrO3-	 bromate	
CO32-	 carbonate	
ClO3-	 chlorate	
ClO2-	 chlorite	
CrO42-	 chromate	
CN-	 cyanide	
Cr2O72-	 dichromate	
H2PO4-	 dihydrogen	phosphate	
H2PO3-	 dihydrogen	phosphite	
HCO3-	 hydrogen	carbonate	
HPO42-	 hydrogen	phosphate	
HPO32-	 hydrogen	phosphite	
HSO4-	 hydrogen	sulfate	
HS-	 hydrogen	sulfide	
HSO3-	 hydrogen	sulfite	
ClO-	 hypochlorite	
H3O+	 hydronium	
OH-	 hydroxide	
IO3-	 iodate	
NO2-	 nitrite	
NO3-	 nitrate	
C2O42-	 oxalate	
ClO4-	 perchlorate	
MnO4-	 permanganate	
SCN-	 thiocyanate	
O22-	 peroxide	
PO43-	 phosphate	
SO42-	 sulfate	
SO32-	 sulfite	
S2O32-	 thiosulfate	

	
Activity	Series	

𝑛 =	
𝑚
𝑀	 𝑁 = 𝑛𝑁!	 𝑐 = 	

𝑛!"#$%&
𝑉!"#$%'"(

	 𝑐"𝑉" =	𝑐#𝑉#	

𝑉"
𝑇"
=	
𝑉#
𝑇#
	 𝑃"𝑉" =	𝑃#𝑉#	

𝑃"
𝑇"
=	
𝑃#
𝑇#
	

𝑃"𝑉"
𝑇"

=	
𝑃#𝑉#
𝑇#

	

𝑃𝑉 = 𝑛𝑅𝑇	 %	yield = 	
actual	yield

theoretical	yield 	x	100%	

PTot	=	P1	+	P2	+	P3	…	 pH	=	-log[H+]	 [H+]	=	10-pH	

𝑐(*/*) =	
						𝑉!"#$%&						
			𝑉!"#$%'"(			

	x	100%	 𝑐--. =	
𝑚!"#$%&

𝑚!"#$%'"(
	x	10/	ppm	

𝑐(./*) =	
						𝑚!"#$%&						
			𝑉!"#$%'"(			

	x	100%	 𝑐--1 =	
𝑚!"#$%&

𝑚!"#$%'"(
	x	102	ppb	

𝑐(3/3) =	
						𝑚!"#$%&						
			𝑚!"#$%'"(			

	x	100%	 𝑐--% =	
𝑚!"#$%&

𝑚!"#$%'"(
	x	1045	ppt	

*	STP	=	101.325	kPa,	0.000	oC	

*	SATP	=	100.00	kPa,	25.00	oC	
*	Density	of	water	=	1.000	g/mL	

*	101.325	kPa	=	1.000	atm				
𝑛"
𝑉"
=	
𝑛#
𝑉#
	 NA	=	6.02	x	1023	‡	

Molar	volume	of	an	ideal	gas:			22.4	L/mol	@	STP	‡	
																																																											24.8	L/mol	@	SATP	‡	

∗ 𝑅 = 8.314	
kPa ∙ L
mol ∙ K	

∗ 𝑅 = 0.0821	
atm ∙ L
mol ∙ K	

𝑑 = 	!
"
	 		*	0	oC	=	273.15	K	



	 	


