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Chemistry Reference Tables Table 1: Standard Temperature & Pressure Name



Value



Unit



Standard Temperature



273 K  o 0oC



Kelvin degree Celsius



Standard Pressure



1 atm 101.3 kPa 760 torr



atmosphere kilopascal torr or mmHg



Table 4: Selected Units



Table 3: Metric Prefixes



Table 2: Physical Constants for Water Heat of Fusion



334 J/g 6.02 kJ/mol



Heat of Vaporization



2260 J/g 40.7 kJ/mol



Specific Heat Capacity



Factor Prefix Symbol



4.18 J/g･K 



of Liquid Water



Name



Quantity



m



meter



length



g



gram



mass



Pa



Pascal



pressure



K



Kelvin



temperature



mol



mole



amount



J



Joule



heat/energy



s



second



time



min



minute



time



h



hour



time



d



day



time



y



year



time



L



liter



volume



ppm



parts per million



concentration



M



molarity



concentration



m



molality



concentration



u



atomic mass unit



atomic mass



1+ Charge NH4+ H3O+



ammonium hydronium



2+ Charge Hg22+



mercury(II)



1- Charge C2H3O2ClOClO2ClO3ClO4CNSCNMnO4OHNO2NO3HCO3HSO4H2PO4-



kilo-



k



-1 10..



deci-



d



10..



-2



centi-



c



-3



milli-



m



10..



-6



micro-



µ



-9 10..



nano-



n



-12 10…



pico-



p



10..



Table 5: Common Polyatomic Ions



Symbol



10..3



2- Charge CO32SO32SO42CrO42Cr2O72C2O42S2O32HPO42O22-



acetate hypochlorite chlorite chlorate perchlorate cyanide thiocyanate permanganate hydroxide 3- and 4- Charge nitrite nitrate PO33hydrogen carbonate PO43aka: bicarbonate C6H5O73Fe(CN)63hydrogen sulfate dihydrogen phosphate Fe(CN)64-



carbonate sulfite sulfate chromate dichromate oxalate thiosulfate hydrogen phosphate



peroxide



phosphite phosphate citrate ferricyanide ferrocyanide Duell



Table 6: Aqueous Solubility Guidelines Salt that contains…



Table 7: Conversion Factors Exception when combined with…



Solubility



1 L = 1000 mL = 1 m3 = 1.06 qt



+ acetate (C..H..O...),  Group 1 ions, ammonium (NH...), 2 3 2 4 nitrate (NO..), 3 chlorate (ClO..), 3 or perchlorate (ClO..) 4



soluble



N/A - always soluble!



Group 17 ions (halides)



soluble



+ 2+ 2+ Ag.., Hg...., or Pb... 2



2sulfate (SO....) 4



soluble



+ 2+ 2+ 2+ 2+ Ag.., Pb..., Ca..., Sr..., or Ba...



322- phosphate (PO....), carbonate (CO....), or sulfide (S...) 4 3



insoluble



+ Group 1 ions or ammonium (NH...) 4



2chromate (CrO....) 4



insoluble



2+ or Mg... 2+ + Ca..., Group 1 ions, ammonium (NH...), 4



hydroxide (OH..)



insoluble



+ Ca..., 2+ or Sr.. 2+ 2+ Ba..., Group 1 ions, ammonium (NH...), 4



Solubility (grams of solute/100. g H2O)



KI



130 120



NaNO3 KNO3



Mass 1 kg = 1000 g = 2.2 lb = 9.8 N 1 g = 1000 mg = 0.0353 oz Pressure 1 atm = 760 torr = 101.3 kPa



1 yr = 365.25 d



1 hr = 60 min



1 d = 24 hr



1 min = 60 s



Distance



110



1 m = 3.28 ft = 1000 mm = 39.4 in = 100 cm



100



1 km = 1000 m = 0.6215 mi = 1094 yards



90



1 yard = 3 ft = 0.9144 m



80



HCl



70



Energy



NH4Cl



60 50



1 kilocalorie = 1 Calorie = 1,000 calories = 4184 J



KCl



40



Table 9: Important Constants and Values



NaCl



30 20



SO2



10 0



1 gal = 4 qt = 3.785 L



Time



150



Temp (oC)



1 mL = 1 cm3



1 torr = 1 mmHg



Table 8: Solubility Curves 140



Volume



0



10



KClO3 20



30



40



Constant Acceleration due to Gravity (g) Avogadro’s Number (NA) Universal Gas Constant (R)



NH3 50



60



70



80



90



Value 9.8 m/s2 6.02 × 1023 0.0821 L･atm/mol･K



100 Duell



Table 11: Common Acid-Base Indicators



Table 10: Activity Series



Most



Cations



Anions



Li



F2



Rb



Cl 2



K



Br2



Cs



I2



Indicator



Table 12: Organic Prefixes



Color Change pH Range



# Carbons



Prefix



1



meth-



2



eth-



methyl orange



3.1  red



4.4  yellow



bromothymol blue



6.0  yellow



7.6  blue



3



prop-



phenolphthalein



8  colorless



9  pink



4



but-



Ba



litmus



4.5  red



8.3  blue



5



pent-



Sr



6



hex-



bromocresol green



3.8  yellow



5.4  blue



7



hept-



thymol blue



8.0  yellow



9.6  blue



8



oct-



9



non-



10



dec-



Most



Ca Na Mg



universal



4.0 red



7.0 green



10.0 purple



Al Ti



Table 13: Homologous Series of Hydrocarbons



Mn Zn



Name



General Formula



Cr Fe



alkanes



Co



CnH2n+2



Examples Name



ethane



Structural Formula H



Ni



H



H



C



C



H



H



H



Sn alkenes



Pb



CnH2n



ethene



H



H C



C



H



H



H2 Cu alkynes



Ag Least



Au



CnH2n-2



ethyne



H



C



C



H



Least Duell



Table 14: Organic Functional Groups



amide



amine



carboxylic acid



ester



ether



halocarbon



R — OH



CH3CH2CH2OH 1-propanol



— —



O



R—C—H O



— —



aldehyde



Example Molecule



R — C — NH2 R — NH2 O



— —



alcohol



General Formula



R — C — OH O



— —



Class of Compound



Table 15: Selected Radioisotopes



R — C — O — R’



R — O — R’



R—X where X is a Group 17 element



— —



ketone



O



R — C — R’



CH3CH2C=OH propanal



CH3CH2C=ONH2 propanamide



CH3CH2CH2NH2 1-propanamine CH3CH2C=OOH propanoic acid CH3CH2C=OOCH3 methyl propanoate CH3OCH2CH3 ethyl methyl ether CH3CHClCH3 2-chloropropane



Nuclide



Half-Life



Decay Type



198Au



2.695 d



β



14C



5715 y



β



37Ca



182 ms



β



60Co



5.271 y



β



137Cs



30.2 y



β



53Fe



8.51 min



β



220Fr



27.4 s



α



3H



12.31 y



β



131I



8.021 d



β



37K



1.23 s



β



42K



12.36 h



β



85Kr



10.73 y



β



16N



7.13 s



β



19Ne



17.22 s



β



32P



14.28 d



β



239Pu



2.410 × 104 y



α



226Ra



1599 y



α



222Rn



3.823 d



α



90Sr



29.1 y



β



99Tc



2.13 × 105 y



β



232Th



1.40 × 1010 y



α



233U



CH3C=OCH2CH2CH3 2-pentanone



235U 238U



y



α



7.04 × 108 y



α



1.592 ×



4.47 ×



105



109



y



α Duell



1 1  1



3



1.01 



14



15



16



17



Helium



4 



5 



6 



7 



8 



9 



10 



Be 



N 



O 



F 



Ne 



Beryllium



10.81 



C 



Lithium



9.01 



B 



11 



12 



13 



Na 



Mg 



Al 



6.94 



22.99 



19  K 



39.10 



24.31 



Magnesium



21 



Sc 



38 



Sr 



4 +3



Scandium



39  Y 



87.62 



Strontium



22 



+3



88.91 



Yttrium



47.87 



Titanium



40 



Zirconium



56 



57-71



72 



Ba 



La-Lu



Hf 



Barium



!



Cesium



! 



6 +2  +3 +4 +5



23  V 



50.94 



Vanadium +3 +5



41 



Nb 



91.22 



55 



137.32 



+4



Zr 



Cs 



132.91 



5 +2 +3 +4



Ti 



44.96 



Calcium



37  85.47 



3



20  40.08 



12.01 



Boron



Ca 



Rb 



Rubidium



6



13



3 



Potassium



5



2



+4



Niobium +5



Ta 



178.49 



Hafnium



52.00 



Chromium



42 



+6



Mo 



92.91 



73 



24 



Cr 



7 +2  +3 +6



180.95 



Tantalum



25 



Mn 



54.94 



Manganese +4 +6 +7



43 



Tc 



95.94  +6



W 



183.85 



Tungsten



Technetium



75 



Re 



26 



9 +2  +3



Fe 



55.85 



+4 +6 +7



186.21 



Rhenium



45 



+3 +4



Os 



102.91 



Rhodium



77  Ir 



+3 +4



46 



Pd 



Ag 



106.42 



Palladium



78 



47 



+2 +4



Pt 



112.41 



Silver



Cadmium +1 +3



Au 



196.97 



80 



49 



In 



+1 +2



Hg 



Indium



81 



+1 +3



Tl 



192.21  Iridium



Platinum



109  Mt 



110 



111 



Ds 



Rg 



Ununtrium



Gold



200.59 



114.81 



190.23 



Osmium



195.08 



48 



Fluorine



14 



15  P 



16  S 



17 



18 



Cl 



Ar 



28.09 



30.97 



Silicon



Phosphorus



32.07  Sulfur



35.45 



Chlorine



Neon



Argon



33 



34 



35 



36 



Ge 



As 



Se 



Br 



Kr 



50 



+2 +4



Sn 



118.71 



Arsenic



Krypton



51 



52 



Sb 



Te 



53  I 



Xe 



Pb 



83 



+3 +5



Bi 



Tellurium



126.90  Iodine



54  131.29 



84 



85 



86 



Po 



At 



Rn 



Lead



Bismuth



Polonium



Astatine



112 



113 



118 



Uup 



116  Lv 



117 



Uut 



114  Fl 



115 



Cn 



Uus 



Uuo 



Flerovium



Ununpentium



Livermorium



Ununseptium



Ununoctium



Thallium



(210) 



6



207.20 



(209) 



5



Xenon



204.38 



Mercury



208.98 



127.60 



4



83.80 



Bromine



Antimony +2 +4



79.90 



Selenium



121.76 



Tin



82 



78.96 



3



39.95 



32 



74.92 



2



20.18 



Oxygen



Germanium +3



19.00 



Nitrogen



72.61 



Gallium +2



Cd 



107.87 



79 



69.72 



Zinc



+1



31 



+3



Ga 



65.39 



Copper +2 +4



30 



Zn 



63.55 



Nickel



+3



29 



Aluminum +2



16.00 



Carbon



Si 



26.98 



12 +1 +2



Cu 



58.69 



Rh 



Ruthenium



28 



11 +2  +3



Ni 



Cobalt



+3



101.07 



76 



27  58.93 



Iron



44 



10 +2  +3



Co 



Ru 



97.91 



Molybdenum



74 



8 +2  +3 +4 +7



+3



14.01 



1



4.00 



Li 



Sodium



4



2 



He 



H 



Hydrogen



2



18



Periodic Table of the Elements



(222) 



Radon



+4



7



87 



88 



89-103



Fr 



Ra 



Ac-Lr



(223) 



Francium



(226) 



! 



Radium



!



6



(261) 



Rutherfordium



105 



106 



107 



108 



Db 



Sg 



Bh 



Hs 



(262) 



Dubnium



(266) 



Seaborgium



(264) 



Bohrium



(277) 



Hassium



(268) 



Meitnerium



(271) 



(272) 



(277) 



Darmstadtium



Roentgenium



Copernicium



(283) 



(289) 



(289) 



(293) 



(297) 



57 



58 



59 



60 



61 



62 



63 



64 



65 



66 



67 



68 



69 



70 



71 



La 



Ce 



Pr 



Nd 



Pm 



Sm 



Eu 



Gd 



Tb 



Dy 



Ho 



Er 



Tm 



Yb 



Lu 



138.91 



Lanthanum



7



104  Rf 



140.12  Cerium



140.91 



Praseodymium



89 



90 



91 



Ac 



Th 



Pa 



(227) 



Actinium



232.04 



Thorium



231.04  Protactinium



144.24 



(145) 



Neodymium Promethium



92  U 



238.03 



Uranium



150.36 



Samarium



151.97 



Europium



157.25 



Gadolinium



158.93  Terbium



162.50 



Dysprosium



164.93 



Holmium



167.26  Erbium



168.93  Thulium



173.04 



Lutetium



103  Lr 



93 



94 



95 



96 



97 



98 



99 



100 



101 



102 



Pu 



Am 



Cm 



Bk 



Cf 



Es 



Fm 



Md 



No 



Plutonium



Americium



Curium



Einsteinium



Fermium



Mendelevium



(237) 



Neptunium



(244) 



(243) 



(247) 



(247) 



Berkelium



(251) 



Californium



(252) 



(257) 



(258) 



(259) 



Nobelium



7



174.97 



Ytterbium



Np 



(294) 



(262) 



Lawrencium



Duell



Table 16: Properties of Selected Elements Atomic Number



Symbol



Name



First Ionization Energy (kJ/mol)



Electronegativity



Melting Point (K)



Boiling Point * (K)



1



H



Hydrogen



1312



2.20



14



2



He



Helium



2372



—



Density** (g/cm3)



Atomic Radius (pm)



20



8.2 × 10-5



32



—



4



1.64 × 10-4



37



3



Li



Lithium



520



0.98



454



1615



0.534



130



4



Be



Beryllium



900



1.57



1560



2744



1.85



99



5



B



Boron



801



2.04



2348



4273



2.34



84



6



C



Carbon



1086



2.55



—



—



—



75 71



7



N



Nitrogen



1402



3.04



63



77



1.145 × 10-3



8



O



Oxygen



1314



3.44



54



90



1.308 × 10-3



64 60



9



F



Fluorine



1681



3.98



53



85



1.553 × 10-3



10



Ne



Neon



2081



—



24



27



8.25 × 10-4



62



11



Na



Sodium



496



0.93



371



1156



0.97



160



12



Mg



Magnesium



738



1.31



923



1363



1.74



140



13



Al



Aluminum



578



1.61



933



2792



2.70



124



14



Si



Silicon



787



1.90



1687



3538



2.3296



114



15



P



Phosphorus



1012



2.19



317



554



1.823



109



16



S



Sulfur



1000



2.58



388



718



2.00



104



10-3



100



17



Cl



Chlorine



1251



3.16



172



239



2.898 ×



18



Ar



Argon



1521



—



84



87



1.633 × 10-3



101



19



K



Potassium



419



0.82



337



1032



0.89



200



20



Ca



Calcium



590



1.00



1115



1757



1.54



174



21



Sc



Scandium



633



1.36



1814



3109



2.99



159



22



Ti



Titanium



659



1.54



1941



3560



4.506



148



23



V



Vanadium



651



1.63



2183



3680



6.0



144



24



Cr



Chromium



653



1.66



2180



2944



7.15



130



25



Mn



Manganese



717



1.55



1519



2334



7.3



129



26



Fe



Iron



762



1.83



1811



3134



7.87



124



27



Co



Cobalt



760



1.88



1768



3200



8.86



118



28



Ni



Nickel



737



1.91



1728



3186



8.90



117



29



Cu



Copper



745



1.90



1358



2835



8.96



122



30



Zn



Zinc



906



1.65



693



1180



7.134



120



31



Ga



Gallium



579



1.81



303



2477



5.91



123



32



Ge



Germanium



762



2.01



1211



3106



5.3234



120 Duell



Atomic Number



Symbol



Name



First Ionization Energy (kJ/mol)



Electronegativity



Melting Point (K)



Boiling Point * (K)



33



As



Arsenic



944



2.18



1090



—



34



Se



Selenium



941



2.55



494



35



Br



Bromine



1140



2.96



266



Density ** (g/cm3)



Atomic Radius (pm)



5.75



120



958



4.809



118



332



3.1028



117 116



36



Kr



Krypton



1351



3.00



116



120



3.425 × 10-3



37



Rb



Rubidium



403



0.82



312



961



1.53



215



38



Sr



Strontium



549



0.95



1050



1655



2.64



190



39



Y



Yttrium



600



1.22



1795



3618



4.47



176



40



Zr



Zirconium



640



1.33



2128



4682



6.52



164



41



Nb



Niobium



652



1.6



2750



5017



8.57



156



42



Mo



Molybdenum



684



2.16



2896



4912



10.2



146



43



Tc



Technetium



702



1.9



2430



4538



11



138



44



Ru



Ruthenium



710



2.2



2606



4423



12.1



136



45



Rh



Rhodium



720



2.28



2237



3968



12.4



134



46



Pd



Palladium



804



2.20



1828



3236



12.0



130



47



Ag



Silver



731



1.93



1235



2435



10.5



136



48



Cd



Cadmium



868



1.69



594



1040



8.69



140



49



In



Indium



558



1.78



430



2345



7.31



142



50



Sn



Tin



709



1.96



505



2875



7.287



140



51



Sb



Antimony



831



2.05



904



1860



6.68



140



52



Te



Tellurium



869



2.1



723



1261



6.232



137



53



I



Iodine



1008



2.66



387



457



4.933



136 136



54



Xe



Xenon



1170



2.60



161



165



5.366 × 10-3



55



Cs



Cesium



376



0.79



302



944



1.873



238



56



Ba



Barium



503



0.89



1000



2170



3.62



206



57



La



Lanthanum



538



1.1



1193



3737



6.15



194



Elements 58-71 have been omitted. 72



Hf



Hafnium



659



1.3



2506



4876



13.3



164



73



Ta



Tantalum



728



1.5



3290



5731



16.4



158



74



W



Tungsten



759



2.36



3695



5828



19.3



150



75



Re



Rhenium



756



1.9



3458



5869



20.8



141



Elements 76 and above have been omitted. * Boiling Point at standard pressure (1 atm) ** Density of solids and liquids at room temperature and density of gases at STP (298 K and 1 atm) — no data available Source: CRC Handbook for Chemistry and Physics, 91st ed., 2010-2011, CRC Press



Duell



Table 17: Important Formulas and Equations Combined Gas Law



Table 18: Selected Specific Heat (c) Values P = pressure V = volume T = temperature, K



Substance acetone



n = moles of solute, mol V = volume of solution, L



Concentration



n = moles of solute, mol m = mass of solvent, kg m = mass



Density



Heat



Ideal Gas Law



d = density m = mass V = volume Q = heat Hf = heat of fusion m = mass Hv = heat of vaporization c = specific heat capacity T = temperature P = pressure, atm V = volume, L



c, solid (J/g･K)



n = moles T = temp, K



Percent Composition Percent Error



c, liquid (J/g･K)



c, gas (J/g･K)



2.17



1.47



air



1.01



aluminum



0.900



barium



0.179



cadmium



0.232



chromium



0.448



copper



0.386



ethanol



2.42



gallium



0.374



gasoline



2.46



2.22



glass



0.84



gold



0.129



iron



0.450



lead



0.129



mercury



0.1395



nitrogen



Percent Yield pH



[H+] = molarity of hydrogen ions



1.04



platinum



0.134



potassium



0.748



2-propanol



pOH Temperature Titration



[OH-] = molarity of hydroxide ions K = Kelvin oC = degrees Celsius MA = molarity of acid VA = volume of acid MB = molarity of base VB = volume of base



1.88



silver



0.233



sodium



1.230



tin



0.220



water



2.11



zinc



0.387



2.67



1.54



4.18



2.08



Duell
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Table 14: Organic Functional Groups. Class of Compound General Formula Example Molecule. alcohol R â€” OH. aldehyde. R â€” C â€” H. amide. R â€” C â€” NH. amine R â€” NH. carboxylic acid. R â€” C â€” OH. ester. R â€” C â€” O â€” R'. ether R â€” O â€” R'. halocarbon. R â€” X. where X is a Group 17 element. ketone. R â€” C â€” R'. 
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