Chemistry 231

Physical Constants, Conversion Factors and Equations

(final exam)

Physical Constants and Conversion Factors

R = 8.3145JKtmol? = 0.083145 L bar K- mol-? = 0.082058 L atm K- mol!

Na = 6.0221 x 10?® mol ks = R/Na

T/IK = t/°C + 273.15

1bar = 10°Pa latm = 1.01325 bar 1 mm Hg = 133.32 Pa

1Lbar = 100J 1m?® = 1000 L 1L =1000cm?

First Law

dU = dq + dw AU =q+w AU = Ur — Ui

AU = Woagiabatic (AU = 0) isolated system 0 = de (cyclic process)

dw = —pexemadV (eXpansion/compression work)

P = Pextemal (reversible)
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Second Law
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Combined First and Second Laws
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Thermochemistry

gp = AH° = AH¢°(products) — AH°(reactants) Wp = —RTAngas AU°® = AH® — RTAngas
AGf(products) — AG°(reactants) Tpee = T — _AHM) [constant C_(products)]
‘ C, (products) P
AH = > vH, (i) AG = > VG, (i) AC, = D vC,.(0) AV = Zvivm(i)
T, R
AH°(T,) = AH°(T) + jAc;dT AH(T,p) = AH°(T,p°) + jAVdp
T p°
AG = AG° + RTInQ K = Qequil K = exp(-AG°/RT) Kp = K¢(RT)Angas
d(AG °/T) AH ° dinK _ AH° dinK _  AH°
ar | TZ dT RT 2 d(uT) R
1/T, AHO 1 AHO 1 1
INK(T,) = InK(T,) - UjTl ——d = InK() - T[i T
Ideal Gases
p = nRT/V pi = NiRT/V pi/p = ni/(lnt+n2+n3+...) =X
p = NksT/V Cp—Cv =nR Com—Cvm =R p=1UT k=1/p
(oUlIoV)r = 0 (oHlop)Tr = 0 (6CvloV)r = 0 (0Cplop)T = 0 wr=0
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Ti
w = —nRT In(Vs/Vi) (reversible isothermal expansion/compression, variable pressure)

w = —p(Vs —Vi) = —nR(T¢ —Ti) (isothermal expansion/compression at constant pressure)
isothermal: piVi = psVs and (op/oV)r = —p/V

T Vi
adiabatic: dU = C,dT=dw and AU=w and jCVdT = —Ipexlema,dv
T V2
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rev. adiabatic (P = Pyeny) : _[%dT = -nR j\%dv and C,, IN(T, /T.)=—RIn(V, /V,) (const.C,)
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ds = %dT oy dS = —dT - %dp Gm(T,p) = Gm°(T,p°) +RTIn(p/p°)

AGmix = naRTInxa + ngRTInxs ASmix = —naRInxa — nsRInxs



Real Gases
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Phase Equilibrium
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