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	Basic Formulas:
n= m/mm
n = N/NA
C = n/V
C1V1=C2V2

	Gases:
P1V1  = P2V2
  T1           T2
PV = nRT
n = V/mV
Ptotal = P1 + P2 + ….
K = oC + 273

	Thermochemistry:
q = mcΔT
q = CΔT
ΔHrxn = q/n
ΔHrxn = ΔH1 + ΔH2 + …
ΔH = ΣnΔHf Products – ΣnΔHf Reactants
ΔG = ΔH - TΔS
	Acids and Bases:
pH = -log [H+]
pOH = -log [OH-]
[H+] = 10-pH
[OH] = 10-pOH
pH + pOH = 14 @ 25oC


	Constants:
Gas constant R = 8.314 J/mol K                                                          Molar volume = 22.4L/mol @ STP
Avogadro’s constant = 6.02 x 1023                                                     Absolute zero (0 K) = -273 oC
STP = 0oC and 101.3 kPa                                                                      SATP = 25oC and 100 kPa

	Common Polyatomic Ions
		Activity Series for Metals

	Lithium
Potassium
Barium
Calcium
Sodium
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These metals displace one hydrogen
 from water and all hydrogens 
from acids

	

	Magnesium
Aluminum
Zinc
Chromium
Iron
Cadmium
Cobalt
Nickel
Tin
Lead
	[image: ]
	


These metals displace all hydrogens
 from acids only

	Hydrogen
	
	

	Copper
Mercury
Silver
Platinum
Gold
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These metals cannot displace
hydrogen from water or acids




	OH-
CN-
NO3-
NO2-
ClO3-
FO3-
BrO3-
IO3-


	CH3CO2-
H2PO4-
HCO3-
HSO4-
HSO3-
MnO4- 

	SO42-
SO32-
CO32-
HPO42-
CrO42-
Cr2O72-
PO43-
NH4+

	

		Activity Series for Halogens

	Fluorine

	Chlorine

	Bromine

	Iodine



	

	Solubility Chart

	
	Cl- Br- I-
	S2-
	OH-
	SO42-
	CO32- PO43- SO32-
	C2H3O2-
	NO3-

	High Solubility
(aq)
	Most
	Group 1
Group 2
NH4+
	Group 1
NH4+ Sr2+ Ba2+ Tl+
	Most
	Group 1
NH4+
	Most
	All

	Low solubility 
(s)
	Ag+ Pb2+ Tl+ Hg2+ Hg+ Cu+
	Most
	Most
	Ag+ Pb2+ Ca2+ Ba2+ Sr2+ Ra2+
	Most
	Ag+
	None
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Thermochemistry:   q = mcΔT   q = CΔT   ΔH rxn   = q/n   ΔH rxn   = ΔH 1   + ΔH 2   + …   ΔH = ΣnΔH f   Products   –   ΣnΔH f   Reactants   ΔG = ΔH  -   TΔS  Acids and Bases:   pH =  - log [H + ]   pOH =  - log [OH - ]   [H + ] = 10 - pH   [OH] = 10 - pOH   pH + pOH = 14 @ 25 o C    

Constants:   Gas constant R = 8.314 J/mol K                                                            Molar volume = 22.4L/mol  @ STP   Avogadro’s constant = 6.02 x 10 23                                                        Absolute zero (0 K) =  - 273  o C   STP = 0 o C and 101.3 kPa                                                                         SATP = 25 o C and 100 kPa  

Common  Polyatomic Ions    Activity Series for Metals  

Lithium   Potassium   Barium   Calcium   Sodium     These metals displace  one   hydrogen     from water and  all   hydrogens    from acids  

 

Magnesium   Aluminum   Zinc   Chromium   Iron   Cadmium   Cobalt   Nickel   Tin   Lead         These metals displace  all   hydrogens     from acids only  

Hydrogen    

Copper   Mercury   Silver   Platinum   Gold     These metals  cannot   displace   hydrogen from water or acids  

OH -   CN -   NO 3 -   NO 2 -   ClO 3 -   FO 3 -   BrO 3 -   IO 3 -      CH 3 CO 2 -   H 2 PO 4 -   HCO 3 -   HSO 4 -   HSO 3 -   MnO 4 -      SO 4 2 -   SO 3 2 -   CO 3 2 -   HPO 4 2 -   CrO 4 2 -   Cr 2 O 7 2 -   PO 4 3 -   NH 4 +    

Activity Series for Halogens  

Fluorine  

Chlorine  

Bromine  

Iodine  

 

Solubility Chart  

 Cl -   Br -   I -  S 2 -  OH -  SO 4 2 -  CO 3 2 -   PO 4 3 -   SO 3 2 -  C 2 H 3 O 2 -  NO 3 -  

High Solubility   (aq)  Most  Group 1   Group 2   NH 4 +  Group 1   NH 4 +   Sr 2+   Ba 2+   Tl +  Most  Group 1   NH 4 +  Most  All  

Low solubility    (s)  Ag +   Pb 2+   Tl +   Hg 2 +   Hg +   Cu +  Most  Most  Ag +   Pb 2+   Ca 2+   Ba 2+   Sr 2+   Ra 2+  Most  Ag +  None  

 

