THE EQUATION SHEET

Constants: Basic Equations:
Av?gadro’s Number (/Na) 6.02 x 102 om Yy eV = GV
Universal Gas Constant (&) 8.314 J/mol‘K or 0.0821 L-atm/mol‘K Mg
Planck’s constant (/&) 6.626 x 1034]-s I \V; Ksp = K¢ (Aqueous)
Rydberg Constant (Ru) 2.18 x 1018] 95 29 7mol / L
Speed of Light (¢ 3.00 x 108 m/s
Charge of an Electron (g) 1.602 x 10" % atom ecomony — MO/2r massof desired product ..
Boltzmann Constant (ks) 1.381 x 102 J/K ° y= molar massof all reactants * °
Molar Volume ( Vael) 22.7 L/mol or 2.27 x 102 m3/mol
Mass of Earth 5.97 x 10%* kg Conversion factors:
Specific Heat Capacity of Water (C) 4.18 J/gK or 4.18 kJ/kgK 1L atm = 101.3] latm = 760 torr = 760 mm Hg
Ionic Product Constant of Water (Kw) 1.00 x 10-1* (mol/L)? at 298 K (25°C) 1nm = 10°m 0°C=273K
Faraday’s constant (F) 96 500 C/mol 1dm3 =1L 1 amu = 1.66 x 10?7 kg
STP conditions 273 K and 100 kPa
SATP conditions 298K and 100 kPa
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Nuclear Chemistry: Gas: Redox:
E =mc? PV =nRT Charg e =Current xTime
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Solubility: Formations:
Qc Ke Q Ksp (Precipitate) 1. Acid + Metal = Salt + Hydrogen Gas
< Prod Fav < No Ex. 2HClg) + Zn) = ZnClag) + Hag)
= EQ = No 2. Acid + Base = Salt + Water
> React Fav > Yes (Super Saturated) Ex. HCleg + NaOHag = NaCle + H200)
3. Acid + Metal Carbonate = CO2 + H20 + Salt
Ex. CaCOs¢) + HCl@ag) = H20q) + CO2(g) + CaClys)
4. Metal Oxide + Acid = Salt + Water
Ex. MgOw + HCleg) = MgClas) + H20q
H Periodic Table of Electronegativities He
220 n.a.
Li Be B C N O I Ne
D88 157 204 |255(304(344 3598 | na
Na | Mg Al 8i P 5 Cl | Ar
0.83 | 1.31 161 (150219258 |3.16 | n.a.
K Ca | Sc Ti V Cr |Mn | Fe | Co | Ni [Cu | Zn | Ga | Ge | As | 5e | Br | Kr
082100136154 (163166155183 (188|151 |190 (165|181 (201 |2.18|255|296|3.00
Rb | Sr Y Zr | Nb | Mo | Tc (Ru ([Rh | Pd | Ag | Cd | In Sn | Sb | Te 1 Xe
082 (0951221133 (160216150220 (228220193169 (1.78 196 |2.05]|2.10|2.66|2.60
Cs | Ba | La | Hf | Ta | W | Re | Os | Ir Pt |Au |Hg | T1 | Ph | Bi | Po | At | En
079 (089110130 (150 (236|150 |220 (220|228 254 |200(1.62 (2331202200220 n.a
Fr | Ra | Ac | Rf |Db | 52 | Bh [ Hs | Mt | Ds | Rg (Unb| — |Unq| — | — — | —
070|089 )110 | na. [na |na |na [na |na |na |na | na n.a.




Polyatomic Ions:

Acetate CH;COO™ or C,H30, |Hydroxide OH™
Aluminate AlO,", AlLO Hypobromite BrO™
Amide NH," Hypochlorite ClO™
Ammonium NH," Hypoiodite 10
Antimonate ShO,~ Hypophosphite PO,"
Antimonite ShOs*~ Hyposulfite SO,>
Arsenate AsO,>~ lodate 105
Arsenite AsO;>~ lodite 10,
Bicarbonate (hydrogen carbonate) |HCO; Manganate MnO,*~
Bromate BrO;~ Nitrate NO;~
Bromite BrO,” Nitrite NO,"
Carbide Cr Oxalate C,0.%
Carbonate CO> Ozonide 05
Chlorate ClOo; Perbromate BrO,
Chlorite Clo, Perchlorate Clo,
Chromate CrO> Periodate 10,
Chromite CrO, Permanganate MnO,
Cyanate OCN~ Peroxide 0,>
Cyanide CN™ Phosphate PO,
Dichromate Cr,0/> Phosphite PO,*"
Dihydrogen arsenate H,AsO," Plumbate PbO4*"
Dihydrogen phosphate H,PO, Plumbite PbO,*
Dihydrogen phosphite H,PO3" Stannate SnO5™
Disulfide S,* Stannite Sn0,*
Ferrate FeO,> Sulfate S0,>
Hydrogen arsenate HAsO,>~ Sulfite SOz>
Hydrogen carbonate (bicarbonate) |HCO3; Superoxide O,
Hydrogen phosphate HPO,* Tartrate (CH(OH)CO00),*
Hydrogen phosphite HPO;* Tellurate TeO,”
Hydrogen sulfate HSO, Tellurite TeOz>
Hydrogen sulfite HSO;~ Thiocyanate SCN™
Hydronium H;0* Thiosulfate S,045
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“Fr |'Ra Rf | Db |'Sq |'Bh | s | ‘Mt | Ds

132.008 137.327 178.40 180.048 18385 186.207 19023 19222 195.08 196,967 20059 204383

Cn | Uut

Francium Radium Rutherfordium|  Dubnium Seaborgium Bohrium Hassium D i Roentgenium | CGopernicium Ununtrium Flerovium
223020 226,025 [251] [262] 1289] [284] (28] 1258) [259] [272] £277] unknown
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[259] unknown 223 unknown unknown

66 “Il 67
Dy | Ho

Dysprosium Holmium
16250 164 930

3 GBE 33 GEI_ W3 70Y b 3 71L 33
Erbium Thulium Ytterbium Lutetium
167.28 185834 173.04 174.967

Lanthanid 57 *|f 58 ~|{ 59 “|l 60 “If 61 *| 62 “|l 63 “| 64 *|( 65 -
anthanide
wael La | Ce || Pr | Nd [Pm||Sm | Eu | Gd | Tb
Lanthanum Cerium ymi 1 1 Europium Gadolinium Terbium
138,906 140115 140.808 1dd 24 144913 150.38. 151.066 157.25 158.825
89 |l 90 o |1 *ll 92 *|| 93 7| 94 1 95 || 96 2|97 =
Actinide
e |Ac | Th|Pa]|] U | Np| Pu|Am]|Cm| Bk
Actinium Thorium Protactinium Uranium Neptunium Plutonium Americium Curium Berkelium
227.028 232038 231.036 238.029 237048 244.084 243.061 247.070 247.070
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Californium Einsteinium Fermium Mendelevium Nobelium Lawrencium

251.080 [254)

257.085 258.1 250101 1262)
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