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3.8 gibbs free energy worksheet answers



What is Gibb's free energy? What is his symbol? This value represents the maximum amount of useful work (not PV job) that can be accessed through a system. It is symbolized by G.  We're just really discussing changes in free energy so you'll normally go ΔG. What's the comparison for Gibbs Free
Energy (ΔG)? ΔG = ΔH – TΔS Why is this such a useful state function? It can be used to indicate the direction of spontaneity of a response, based only on values of the system.  What sign should ΔG indicate a spontaneous process? ∆G should be negative. At what temperatures would the following
processes be spontaneous? +ΔS, -ΔH at all temperatures. -ΔS, -ΔH at sufficiently low temperatures. +ΔS, +ΔH spontaneously at sufficiently high temperatures. -ΔS, +ΔH not spontaneously in the forward direction. For 2NO2(g) ΔH° -58.03 kJ and ΔS° -176.6J/K.  What is the value of ΔG° at 298K? ΔGo = -
5403 J At what temperature is ΔG° = 0 (assumed ΔH° and ΔS° is not temp. T = 328.6 K Would ΔG° be negative above or below that temple? ∆Go would be negative at temperatures below 328.6K.  For the next constant pressure process 2O(g)→ O2(g) Would this process be spontaneous at low or high
temperatures? Spontaneously at sufficiently low temperatures.  ΔGo, we provide important information about the equilibrium position of a response. The value of ΔG depends on the concentration and pressure of reactors and products.  Therefore, the value ΔG is as a response return. At equilibrium, the
value ΔG is zero. Provide a comparison for the following ratios: ΔG (non-standard) on concentrations/pressure of reactors/products. ΔG = ΔGo + RT ln (Q) When will you use this equation? When you need to fix for the free energy for a system not under standard conditions. Do you ΔG° to K ΔGo = -RT ln
(K) When would you use this equation? When solution to the standard free energy of a system or for the equilibrium constant given the standard free energy. Connection K to T ln K = (ΔHo /R) (1/T) + (ΔSo/R) What is important about the format of this equation? It is written in y = mx + b format - comparing
a line.  Van't Hoff Comparison ln (K2/K1) = (–ΔHo/R)(1/T2 – 1/T1) When would you use this equation? To calculate K at any temperature for a response if you know K at a different temperature. Consider 4NH3 (g) + 5O2 (g) 4NO (g) + 6H2O (g) Calculate K at 825°C if ΔH° -908kJ and ΔS° are 181J/K K =
4.49 x 1052 What is free energy from formation? The free energy of formation is the amount of energy needed to form a molecule from its elements in their standard states. What is the symbol for the free energy of formation? (ΔGfo) What is the free energy of formation for an element in its standard state?
Zero. It won't require any energy to get an element in its standard What is the comparison used to dissure for the free energy of reaction using the free energy of formation? ∆Gorxn = ∑∆Give (product) - ∑∆Gof (reactor) These are homework exercises to accompany the Textmap created for General
Chemistry: Principles and Modern Applications by Petrucci et al. Supplemental General Chemistry demand banks can be found for other Text Folders and can be accessed here. In addition to these publicly available questions, access to private problems bank for use in exams and homework is only
available to faculty on an individual basis; Please contact Delmar Larsen for an account with access permission. Explaining how you know whether each of the next change in states leads to an increase or decrease in entropy. fixed to liquid after gas to liquid S7. E.1a Increase in entropy. Liquids have
more entropy than solids. Increase in entropy. Gas has more entropy than liquids do. Decrease in entropy. Liquids have less entropy than gases. Determine whether each of the following is an increase or decreases in entropy. fusion freeze combustion S7. E.1b increase Which of the following changes in
states represents the smallest Delta S. Which ones have the largest Delta S? How do you know? Freezing from water to ice melts from ice to liquid water sublimation of ice to gas The freezing of water is a decrease in entropy so that it has the smallest Delta S because solids have less entropy than liquids.
The other two options represent an increase in Entropy. The sublimation of ice is a huge increase in Entropy because gas has more Entropy than solids. The sublimation from ice to gas is more of an increase than the melting from ice to water because gas has more entropy than liquid and therefore the
change should have a larger Delta S. Arrange the compounds in order of increasing entropy (\(S\)) and justify your order. \(CH_3OH_{(s)}\) \(CH_3OH_{(l)}\), \(CH_3OH_{(g)}\), \(CH_3CH_2OH_{(g)}\) A- CH_3 OH(s)&lt;CH_3 OH(l)&lt; CH_3 OH(g)&lt; CH_3 CH_2 OH(g) The larger the compound, the
greater the entropy since there is more degrees of freedom. Given the response from diamond conversion to graphite \[2C_{(s \; diamond) }→ 2 C_{(s \; (graphite)} \] Determine ∆G at 298 K and determine whether or not this response is spontaneous. What does ∆G say about the pace of this response? \
(∆°_f (C\;(s)\; diamond)=1.9\; kJ/mole\) \(S° (C_{(s)}\; diamond=2.38\; J/(mole \; K)\) \(S° (C_{(s)}\; graphite)=5.74\; J/(mole \; K)\) \[∆G=∆H-T∆S\] ∆H=(2mol C(s)_(graphite)×∆H°_(f C(s)graphite) )-(2mol C(s)(s)_diamond×∆ ∆ <2> <4>H°_(f C(s)diamond) ) ∆H=2(0)-2(1.9 kJ/mole)=-3.8kJ ∆S=(2mol
C(s)_(graphite)× S_(C(s)graphite) )-(2mol C(s)_diamond× S_C(s)diamond ) ∆S=2(5.74 J/(mole K))- 2(2.38 J/(mole K))=+6.72 J/mole ∆G=-3.8×10^3 J-298.15 (6.72 J/mole K)=-5.51 kJ This response is spontaneous. ∆G says nothing about the kinetics; While response response Favored, it occurs on a 100
million year timescale. Diamonds are kinetically meta-stable material. Given these reaction responses, determine whether the \(\Delta S\) increases or decreases or remains the same at 25 °C; \(H_2SO_4(l,\; 1 atm) → H_2SO_{4(s)} (1\; atm)\) \(H_2O(l,\; 1 atm) → H_2O(g, \;1 atm)\) \(CH_{4(g)} +
2O_{2(g)} \rightleftharpoons CO_{2(g)} + 2H_2O(l)\) S7. E.2 decreases due to a phase change from a liquid to a solid. increase due to a phase change of a liquid to a gas. decreases because there is more moles of gas in the reactors. Spontaneous reactions are faster than not spontaneous reactions.
Access this statement and explain why it is true or false. This statement is false because spontaneity does not determine speed; there are spontaneous reactions ranging from very slowly like melting an ice cube into cold water, getting very fast like melting an ice cube into hot water. Given the dissolution
of \(CaCl_{2(s)} \[CaCl_{2(s)}→ Ca^{2+}_{(aq)} + 2Cl^-_{(aq)}\] the \(ΔG°_f\) of CaCl2(s)= -748.1 kJ/mol, the \(ΔH\) of CaCl2= -795.8 kJ the \(\Delta S^o\) Ca2+=-53.1 J/Kmol, CaCl2=104.6 J/Kmol, Cl-=56.5 Calculate the temperature of this response. \[ΔG°=ΔH-TΔS\] \[T=\dfrac{ΔH-ΔG°}{S}\] T=(0-[-795.8])-
(-748.1))[(2(56.5)+(-53.1)]-[104.6] T=-34.539 K At what temperature would the following response occur spontaneously? (Delta H°= 1256.4 kJ; Delta S°=587 J/K) \[2Cr_2O_3 \rightarrow 4Cr + 3O_2\] Delta G°= Delta H°-T DeltaS°=0 1256.4kJ=T (0.587 kJ/K) T=2140.37K Calculate \(\Delta{G^o}\) for \
[CS_{2(l)} + 2 O_{2(g)} \rightarrow CO_{2(g)} + 2 SO_{2(g)}\] using only the following \(\Delta{G}\) values for the reaction: \(C_{(s)}+O_{2 (g)}→CO_{2 (g)}\) with \(∆G^o=-394.39\; kJ/mol\) \(S_{(s)}+O_{2 (g)}→SO_{2 (g)}\) with \(∆G^o=-300.13\; kJ/mol\) \(C_{(s)}+2S_{(s)}→CS_{2 (l)}\) with \(∆G^o=67.1\;
kJ/mol\) A- C(s)+O_2 (g)→CO_2 (g);∆G=-394.39 kJ/mol 2[S(s)+O_2 (g)→SO_2 (g)];∆G=2[-300.13] kJ/mol CS_2 (l)→C(s)+2S(s);∆G=-(67.1) kJ/mol ∆G= -394.39 kJ/mol + 2[-300.13] kJ/mol + -(67.1) kJ/mol = -1061.75 Use the given the standard Gibbs energy changes for these equations : \(2Fe2O3 (s)
\rightarrow 4Fe(s)+3O_2 (g) \;\;\;\; \Delta{G}°=-742.2 \; kJ/mol\) \(Fe(OH)_3(s) \rightarrow 3Fe(s)+OH^-(g) \;\;\;\; \Delta{G}°=-696.5 \; kJ/mol\) \(Fe_3O_4(s) \rightarrow 3Fe(s)+2O_2(g) \;\;\;\; \Delta{G}°=-1015\; kJ/mol\) to identify the \(\Delta{G}°\) for the following reaction \[6Fe_2O_3(s) \rightarrow
O_2(g)+4Fe_3O_4(s)\] 6Fe2O3(s)--&gt;O2(g)+4Fe3O4(s) Fe3O4 (s) --&gt;3Fe(s)+2O2(g) ΔG°=4(-1015) kJ/mol 2Fe2O3 (s)--&gt;4Fe(s)+3O2 (g) -3(-742.2) kJ/mol ____________________________________________ net: 6Fe2O3(s)--&gt;O2(g)+4Fe3O4(s) ΔG°=(-3(-742.2))+4(-1015)=3837.4 kJ/mol Find
delta G° at 298.15 K for reaction \[2CO + O_2 \rightarrow 2CO_2\] DH°= -128.3 kJ DS°=- 159.5 J K-1 DG°= DH° - TDS° Delta G°= kJ) – [298.15K x (-159.5 JK-1 x (1 J/1000kJ)]= -80.75 kJ Write a chemical equation for the complete combustion of methane, \(CH_4\) gas and calculate ∆G° at 298.15 K. \
[5CH_{4(g)}+ 5O_2(g) \rightleftharpoons 5CO_{2(g)}+ H_2O_{(g)}\] From Tables T1 or T2 ∆G° of \(CO_{2 (g)}\) is -393.3 kJ/mole ∆G° from \(H_2O_{(l)}\) is -228.6 kJ/mole So the standard products minus reactions approach: ∆G° = (5*[CO)_2] + [H_2 O]) – (5*[(CH)_4) = ((5*-394.4) + (-228.6)) – (5*-50.72)
∆G° = -1947 kJ Resolve for ΔG° at 298 K for burning \(B_2H_{6\;(g)}\) in \(B_2O_{3(s)}\) and \(H_2O_{(l)}\). First, the balanced response must be identified \[B_2H_{6(g)} + 3O_{2(g)} \rightleftharpoons B_2O_{3(s)}+ 3H_2O_{(l)}\] Use the parameter of Table T1 or T2 \[ΔG°. =[3(-237.1) + (-1194)] -
[86.7+3(0)] = -11,992\; kJ/mol\] The response is (strong) spontaneous since \(ΔG° &lt; 0\) and essentially goes to completion (irreversible response). Evaluate the feasibility of the response below by evaluating (\(∆S^o_{rxn}\), \(∆H^o_{rxn}\) and \(∆G^o_{rxn}\)) for this response to 25°C. If the response is
spontaneous, is it entaltically favored, entropically favored or both? \[(NH)_4Cl_{(s)}→ NH_{3(g)}+ HCl_{(g)}\] \[∆S^o = \sum(∆S^o) (products) - \sum(∆S^o) (reactants)\] (192.5 + 186.9) – (94 .6) = 284.8 kJ/mole K \[∆H^o_{rxn} = \sum(∆H^o) (products) - \sum (∆H^o) (reactants)\] (-46.11 + -92.31) – (-314.4)
= 175.98 kJ/mole The Gibbs energy can also be tasked, \[∆G^o_{rxn} = \sum(∆G^o) (products) - \sum (∆G^o) (reactants)\] but can be calculated directly from \(∆S^o_{rxn}n}\] ]] \∆[∆G^o_{rxn} = ∆H^o_ o_{rxn} = ∆ H^o_{rxn}-T∆S^o_{rxn}\] \[∆G^o_{rxn} = 175.98\; kJ/mole – 298\; K (284.8) = -84,737\;
kJ/mole\] The thermal dissolution of (NH)_4Cl_{(s)} is a strong spontaneous process that is driven entropically but is not driven enthusiastically. Given the response at 298 K; \[4NH_{3\;(g)} +5O_{2\;(g)} \rightarrow 4NO_{(g)}+6H_2O_{(l)}\] Determine the S ΔS°=ΔS°products-ΔS°reactants ΔS°=
(69.91+210.8)-(111.3) ΔS°=169.41 J/molK Assess the feasibility of the reaction: ClNO2 (g) + NO (g) --&gt; NO2 (g) + ClNO (g) by calculating each of the following for the reaction at 25 °C. ∆S° (standard molar entropy for ClNO2 (g) is 272.23 J/mol•K; entropy for NO (g) is 210.8 J/mol•K; entropy for NO2 (g)
is 240.1 J/mol•K; entropy for ClNO (g) is 261.58 J/mol•K.) ∆H° (∆Hf for ClNO2 (g) is 12.5 kJ/mol; ∆Hf for NO (g) is 90.25 kJ/mol; ∆Hf for NO2 (g) is 33.18 kJ/mol; ∆Hf for ClNO (g) is 51.71 kJ/mol.) ∆G° a) ∆S° = (240.1 + 261.58) – (272.23 + 210.8) = 18.65 J / mol • K b) ∆H° = (33.18 + 51.71) – (12.5 + 90.25)
= -17.86 kJ / mol c) ∆G° = ∆H° - T∆S° = -17860 J / mol – (298.15 K)(18.65 J / mol • K) = -23420 J/mole = -23.42 kJ /mol ∆G° &lt; 0... Therefore... response is spontaneous. die \(K_p\) by 298.15 K vir die reaksie: \[ 2CO_{(g)}+ O_{2(g)} \rightleftharpoons 2CO_2\] \[∆G° = \som (∆G°)_products - \som (∆G
°)_reactants\] (2*-137.2) – (2*-394.4) = 514.4 kJ/mol \[∆G^p = -RT \ln  K_p\] \[\ln K_p = \dfrac{∆ hemel°}{-RT}\] - (514.4 kJ/mol)/((8.3145×10)^3*298.15 K)) = -207.5 K_p = e^(-207.5) = (207.5) = (207.5 K_p = e^(-207.5) = (207.5) = (207.5 K_p = e^(-207.5) = (207.5 7.65×10)^(-91) Gegewe die reaksie op 298
K en die termodinamiese waardes in Tabel T1 \[2SO_2(g)+O_2(g) \rightleftharpoons 2SO_3(g)\] estiamte \(K_p\). \[ΔG°=(2(-371.10))-(2(-300.2))\] \[ΔG°=-141.8 kJ/mol\] \[lnKp=-(-141.8)/((8.3145E-3)(298))\] \[\ln K_p=57.23\] \[K_p=e^{57.23}=7.156 \times 10^{24}\] Video Solution Determine values of ∆G°
and K at 298.15 K for the following reaction : \[(2SO)_2(g)+ O_2(g) \rightleftharpoons(2SO)_3(g)\] ∆G° = ∑(∆G°)_products - ∑( ∆G °)_reactants(2*-371.1) – (2* - 300.2) = -141.8 kJ/mole ln K= (-∆G)/RT = ((141.8× or 10)^3 J/mole)/((8.3145 J/mole)(298.15 K)) = 57.2 K= e^57.2 = (6.94×10)^2 Given the
reaction at 298 K and the thermodynamic values in Table T1 \[4NH_3(g)+5O_2(g) \rightleftharpoons 4NO(g)+6H_2O(l)\] solve for \(K_p\). ΔG°=(6(-237.6)+(4(86.55))-(4(-16.45)) =-1010.6kJ/mol =-RTlnKp lnKp=-(-1010.6)/((8.3145E-3)(298)) Kp=e407.87 Video Solution ∆G° for the reaction below is 31.4
kJ/mol at 298.15 K. Use the thermodynamics quantity to decide in which direction the reaction is spontaneous when the concentrations of \(H_2SO_{4(aq)}\), \(HSO^-_{4(aq)}\), and \(H_3O^+_{(aq)}\) are 0.2 M, 0.1 M, and 0.1 M respectively. \[H_2SO_{4 (aq)} + H_2O_{(l)} \rightleftharpoons H_3O^+_{(aq)}
+ HSO^-_{4(aq)}\] \[Q_C= \dfrac{ [H_3O^+] [HSO_4^-] }{ [H_2SO_4]} = \dfrac{ (0.1\; M)^2}{0.2\; M} = 0.05\] \[∆G = 31.4 kJ + ((8.3145 \times 10)^3 \; kJ/(mol*K)) (298.15\; K) \ln 0.05= 23.97 kJ\] Because ∆G is positive, the response does not spontaneously go in the forward direction under these conditions.
Given the ionization of ethanol in water at 298 K; \[CH_3COH_{(g)} + H_2O_{(l)} \rightleftharpoons H_3O^+_{(aq)} + CH_3CO^-_{(aq)}\] when using the ΔG°=28 kJ/mole and the concentration of CH3CHO(g)=0.1 M, H3O+(aq)= 0.09129 M CH3CO-(aq)=0.09129 M considered in which direction the
spontaneous response will go. Qc=0.091292(0.1-0.09129) Qc=0.949 ΔG°=28+(8.314E-3)(298)(ln.949)=+27.87 spontaneous rxn happens in backward direction . Kp=0.12520.3352 Kp=0.139 ΔG°1000k=-RTlnK=-(8.3145J/molK)(1000K)ln0.139 =1.1.964 kJ/mole Qp=(0.032)(0.022)(0.071)(0.095) Qp=0.104
For \(Q_p&lt;K_p\), the spontaneous response will go to the right to form more products. Kp can be calculated using the partial pressure of each element in the system. However, since partial pressure is not given, one can use the mole fractions of products across reactors, which in this case are the same
as moles of products on reactors. That's because A, B, C and D are all divided by the same total mole. =2.25\] ∆G°500K=-RTlnKp= -3.371 KJ Qp=(.2X.017)/(.01X.3)= 1.133&lt;2.25, implying that the response will continue after the right to reach equilibrium. For the response \[NH_{3\;(aq)}+H_2O_{(l)}
\rightleftharpoons NH_{4\;(aq)}^+ + OH^-_{(aq)}\] which equation is invalid. \(ΔG=ΔG°+RT\ln{Q}\) \(K=K_p\) \(K_p=e^{-ΔG°/RT}\) C is incorrect because the correct comparison is G=-RTlnKp, therefore correct format would be Kp=e-GRT For reactions involving only gases, which of the following statements
are false? ∆G°1/(-RT)=lnk T∆S=∆H°-∆G Kc=([products])/([reactors]) K=e^(∆G°1/RT) D is incorrect because the e colonent, ∆G°1/RT, is supposed to be multiplied by negative 1. In the response to 1000K: \[NO_{2\;(g)}+ H_{2\;(g)} \rightleftharpoons NO_{(g)}+H_2O_{(g )}\] calculates Kp when there are 0.335
moles NO2(g), 0.335 moles H2(g), 0.125 moles NO(g), and 0.125 mole h2O(g). Disses for ΔG°at 1000K. Evaluate in which direction the spontaneous response will enter if there is 0.071 mole NO2(g), 0.095 moleH2(g), 0.032 molNO(g), and 0.022 mole H2O(g). The imaginary response A+B= C+D is at
equilibrium at 500 K when there are .4 moles A, .4 mole B, .6 mole C, and .6 moles D. Calculate Kp at 500 K. Calculate ∆G° at 500K Which direction a spontaneous response would occur if the next the new number of moles were present in the system; .01 mole A, .3 mole B, 0.2 mole C, .017 mole Dmol
Calculated ∆G° for each of the following equilibrium responses at the given (KC values not verified for accuracy. For practice purposes only). 2H2S(g)+ CH4(g)= 4H2(g) +Cs2(g) Kc=5.27X10-8 at 400K SO3(g) + NONE (g)→SO2(g) + NO2(g) Kc= 2.4X10-6 at 30 K C3H8(g)+CH4(g)→ 2C2H6(g) Kc= 3.6X10-
4 550 K \[∆G°=-RT \ln K_p\] \(∆G°=-(8.3145)(400\; K) \ln (5.27 \times 10^{-8})= 55.7 \; KJ\) \(∆G°=-(8.3145)(300\; K) \ln(2.4 \times 10^{-6})=32.2\; KJ\) \(∆G°=-(8.3145)(550 \; K) \ln(3.6 \times 10^{-4})= 36.3 \; KJ\) Given the following equations resolve for the 2SO2(g)+2H2(g)2SO3(g) 125 C and \(K_c=28\)
4NH3(g)+5O2(g)4NO(g)+6H2O(l), 332 C and \(K_c=32\S7. E.49 ΔG°=-(8.3145E-3 kJ/molK)(125+273K)(ln28)=-11.02 kJ/mole ΔG°=-(8.3145E-3 kJ/molK)(332+(332+(332+273K)(ln32)=-17.43 kJ/mole Consider the following imaginary response: \[A(s) + B(g) \rightleftharpoons C(s)\] At 30 degrees, ∆G°=
40.00 KJ Proves that the partial pressure of B(g) is very large. What conditions can be changed to reduce the B(g) partial pressure. ∆G°=-RTlnKp 40 KJ=-.0083145X303XlnKp Kp=e-15.8774 Partial pressure from B(g)=1/(e^-15.8774) which is a very large number. To reduce the partial pressure of B(g), one
must make Kp larger which can occur by reducing the temperature. Use data from Appendix D to calculate on 298 K for the following response: H2O2(g) + CH4 (g) = CH3OH (g) + H2O (g) ∆S° b) ∆ H°c) ∆G°d) K ∆S° = 239. J + 188.8 J – 186.3 J +188.8 J = 53.5 J ∆H° = -200.7-241.8 +136.3+ 74.81 = -
231.39 KJ = - 162 – 228.6 +105.6 +50.72 = -234.28 KJ ∆G°=-RTlnKp -234.28 KJ= -.28 KJ= -...R..R 280083145X298XlnK K =e^944.555 What is that temperature of that next retaching axis ∆G°=-53.2 kJ, ∆H°=-21.5 kJ, and ∆S°=14.7J/K? \[2NO(g)+O_2 (g) \rightarrow (2NO)_2 (g)\] In this problem, we are
being asked to calculate the temperature of that mooted reaksie. Dit kan gedoen word na herrangskikking ∆G°=∆ °-T∆S° om T. ∆G°=∆H°-T∆S° T∆S°=∆H°-∆G° T=(∆H°-∆G°)/(∆S°) Vind T: T=(∆H°-∆G°)/(∆S°) Vind T: T -21.5×(10)^3 J-(-53.2×(10)^3 J))/((14.7 J)/K)=2.6 ×(10)^3 K Wat moet die temperatuur (K)
wees as die volgende reaksie ΔG°= -38.5 kJ het, ΔH°= -14.6 kJ, en ΔS°= 0.152 kJ/ K? Fe2O3 (s) + 3CO (g) → 2Fe (s) + 3CO2 (g) ΔG°=ΔH°-T ΔS° (-38.. 5 kJ) = (-14.6 kJ) - T (0.152 kJ / K) -157.24 = -T T= 157.24 K Vir dissolution retaching \[2MgO_ <3> <2>{(s)} \rightleftharpoons 2Mg_{(s)}+O_{2\;(g)}\]
where by 298 K \(H = -601.7 k)J/mol\) and \(G = -569.4 kJ/mol\K_p) Use that vergelyking FeCO3(s) Fe(s)+CO3(aq), loose on vir H&amp;amp; S by 298K. Determine the equilibrium constant at 298 K for the following reaction: \[Mg(OH)_{2 (s)} + 2H^+_{(aq)} \rightleftharpoons Mg^{2+}_{(aq)} + 2H_2O_{(l)}\]
ΔG°: [H2O (l)]= -237.1 kJ/mol, ΔG°: [Mg^2+ (aq)]= -454.8 kJ/mol, ΔG°: [Mg(OH)2(s)]= -833.5 kJ/mol ΔG°=[2[H2O(l)]+ [Mg^2+ (aq)]] - [Mg(OH)2 (s)] ΔG°=[2[-237.1 kJ/mol]+ [-454.8 kJ/mol] - [-833.5 kJ/mol] ΔG°=-95.5 kJ/ mol = -95.5e3 J/mol ΔG°= -RTlnK lnK = -ΔG°/ RT= -(-95.5e3 J/mol)/ (8.3145 J/ mol K*
298K) = 38.5 K = e^(38.5) = 5e16 What must the temperature be if the following reaction has ∆G°=-53.2 kJ,∆H°=-21.5 kJ,and ∆S°=14.7J/K? \[2NO_{(g)}+O_{2 (g)} \rightarrow (2NO)_{2 (g)}\] In this problem we are asked to calculate the temperature of the given reaction. This can get hassled after reranging
∆G °=∆°-T∆S° to find T. ∆G°=∆°-T∆S° T∆S°=∆°-∆°T=(∆ °-∆°)/(∆S°) Find T: T=(-21.2.2°)5×(10)3 J-(-53.2×(10)^3 J)))/((14.7 J)/K)=2.2.26 ×(10)^3 K That s sintese of water finds plaas deur die reaksie H+(aq) + OH-(aq) →H2O(l) by 25°C. That use of that following inligting, and that assumption that ∆Hour°
and ∆S° is unchanged in wese, skat Kp by 25 °C. ∆H°(H^+ )=0; ∆H° (OH)^- )=-230.0 kJ/mol; ∆H°(H_2 O)=-285.8 kJ/mol ∆S°(H^+ )=0; ∆S°(OH)^- )=-10.75 J/(mole K); ∆S°(H_2 O)=69.91 J/(mol K) Firsts, determine that value of ∆G° toe 25°C, of that ∆ O° and ∆S° values. ∆ °=∆ (H°)_f [H_2 O H_2)]-∆ (H°)_f
[H^+ (aq)]-∆ (H°)_f [OH)^- (aq)] =(-285.8 kJ/mol)-(0)-(2 30.0 kJ/mol)=-55.8 kJ/mol H^+ ∆S°=S°[H_2 O(l)]-S°[H^+ (aq)]-S°[OH)^- (aq)] =(69.91 J/(mol K)-(0)—10.10.10.10.10 7 (J/(mol K)=80.66 J/(mol K) ( H)^+ ∆G°=∆ H°-T∆S°=-55.8 kJ/mol-298K×(.08066 kJ/(mol K)=-79.84 kJ//Mol mol=-RT ln (K_p) ln (K_p=(-
∆G°)/RT=(79.84×(10)^3 J/mol)/(8.3145 J/(mol K)×298 K)=32.2; K_p=e^32.2=9.6×(10)^13 ) Die sintese van plaasvind deur die reaksie H + (aq) + OH-(aq) →H2O(l) by 25 °C. Die gebruik van die volgende inligting, en die veronderstelling dat ∆Uur° en ∆S° is in wese onveranderd, skat Kp by 25 °C. ∆H°(H^+
)=0; ∆H°((OH)^- )=-230.0 kJ/mol; ∆H°(H_2 O)=-285.8 kJ/mol ∆S°(H^+ )=0; ∆S°((OH)^- )=-10.75 J/(mol K); ∆S°(H_2 O)=69.91 J/(mol K) Eerstens, bepaal die waarde van ∆G° teen 25°C, van die ∆ O° en ∆S° waardes. ∆ °=∆ (H°)_f [H_2 O(l)]-∆ (H°)_f [H^+ (aq)]-∆ (H°)_f [(OH)^- (aq)] =(-285.8 kJ/mol)-(0)-(-
230.0 kJ/mol)=-55.8 kJ/mol H^+ ∆S°=S°[H_2 O(l)]-S°[H^+ (aq)]-S°[(OH)^- (aq)] =(69.91 J/(mol K))-(0)—10.7 (J/(mol K)=80.66 J/(mol K) ( H)^+ ∆G°=∆ H°-T∆S°=-55.8 kJ/mol-298K×(.08066 kJ/(mol K))=-79.84 kJ/mol=-RT ln (K_p) ln (K_p=(-∆G°)/RT=(79.84×(10)^3 J/mol)/(8.3145 J/(mol K)×298 K)=32.2;
K_p=e^32.2=9.6×(10)^13 ) Bepaal die temperatuur waarteen die K_p=1.0×(10)^5 vir die reaksie \[N_{2 (g)}+(3H)_{2 (g)} \rightarrow (2NH)_{3 (g)}\). Die gebruik van die volgende inligting: ∆H°(N_2)=0; 3∆°(H_2 )=0; 2∆ °(NH)_3 )=-46.11 kJ/mol ∆S°(N_2)=191.6 J/(mol K); 3∆S°(H_2)=130.7 J/(mol K);
2∆S°((NH)_3 )=192.5 J/(mol K) ∆H°=2∆(H°)_f [(NH)_3 (g)]-∆(H°)_f [N_2 (g)]-3∆(H°)_f [H_2 (g)] =2(-46.11 kJ/mol )-(0)-(0)=-92.22 kJ/mol ∆S°=2S°[(NH)_3 (g)]-S°[N_2 (g)]-3S°[H_2 (g)] =2(192.5 J/(mol K))-(191.6 J/(mol K))-3(130.7 J/(mol K))=-198.7 J/(mol K) ∆G°=∆H°-T∆S°=-RT ln K ∆H°-T∆S°-RT ln K T=
(∆H°)/(∆S°-R ln K ) T=(-92.22×(10)^3 J/mol)/(-198.7 J/(mol K)-8.3145 J/(mol K) ln (1.0×(10)^5))=313 K Determine the temperature at which the \(K_p=1.0 \times 10^5\) for the reaction: \[N_2 (g)+(3H)_2 (g) \rightleftharpoons (2NH)_3 (g)\] Using the following information : ∆°(N_2)=0; 3∆°(H_2 )=0; 2∆ °(NH)_3
)=-46.11 kJ/mol ∆S°(N_2)=191.6 J/(mol K); 3∆S°(H_2)=130.7 J/(mol K); 2∆S°((NH)_3 )=192.5 J/(mol K) ∆H°=2∆(H°)_f [(NH)_3 (g)]-∆(H°)_f [N_2 (g)]-3∆(H°)_f [H_2 (g)] =2(-46.11 kJ/mol )-(0)-(0)=-92.22 kJ/mol ∆S°=2S°[(NH)_3 (g)]-S°[N_2 (g)]-3S°[H_2 (g)] =2(192.5 J/(mol K))-(191.6 J/(mol K))-3(130.7
J/(mol K))=-198.7 J/(mol K) ∆G°=∆H°-T∆S°=-RT ln K ∆H°-T∆S°-RT ln K T=(∆H°)/(∆S°-R ln K ) T=(-92.22×(10)^3 J/mol)/(-198.7 J/(mol K)-8.3145 J/(mol K) ln (1.0×(10)^5))=313 K Kp = 1e6 for the following reaction: 2SO2 (g) + O2 (g)↔ 2SO3 (g) Determine the temperature at which this Kp occurs. T1= ?, K1=
1e6; T2= 800K, K2= 9.1e2, en ΔH°= -1.8e5 J / mol ln (K2 / K1) = ΔH°/R ((1/T1)/(1/t2)) ln (9.1e2/ 1e2/ 1/ T1)/(1/t2)) ln (9.1e2/ 11e6)= -1.8e5/ 8.3145 ((1/ T1)/(1/800K)) 1/T1= (3.2e-4)+(1.25e-3)= 1.57e-3 T1=1/1.57e-3= 6.37e2 K Vir die reaksie \[C_6 H_{6(g)} \regs _2H_{2 (g)}\], ∆H°=66.3 kJ/mol en
K_p=0.214 by 298K. Wat is Kp by 0°C? By watter temperatuur sal Kp = 2.50? a) ln K_2/K_1 =(∆H°)/R (1/T_1 -1/T_2)=(66.3×(10)^3 J/mol)/(8.3145 J/(mol K)) K_2/K_1=e^(-2.45)=0.0863 K_2=0.0863×0.214=0.018 at 273K b) ln K_2/K_1 =(∆H°)/R (1/T_1 -1/T_1 -1/1 1/T_1 T_2)=(66.3×(10)^3 J/mole)/(8.3145
J/(mole K)) (1/T_1 -1/273K)=ln 0.214/2.50=-2.458 (1/T_1 -1 1/298K)=(-2.458× 8.3145)/(66.3×(10)^3) K^(-1)=-3.08×(10)^(-4) K^(-1) 1/T_1=1 /1 298-3.08×(10)^(-4)=3.05×(10)^(-3)-3.08×(10)^(-4)=2.74×(10)^(-3) K^(-1); T_1=365 K At what temperature is this response becomes spontaneous? (ΔH°= 1118.4
kJ, ΔS°= 347.2 J/K) \[Fe_3O_{4(s)} \rightarrow 3Fe_{(s)} + 2O_{2(g)}\] ΔG°=ΔH°-T ΔS° = 0 -1118.4 kJ=-T (0.3472 kJ/K) T = 3221 K = 2948 °C When referening a table, what would you predict the normal boiling point of mercury and the vapor pressure of mercury is at 25°C? After referring to a table with
both phases of mercury as gas and liquid, we can conclude that the normal boiling point of liquid mercury (Hg) is 356.73°C = 629.88 K, and vapor pressure from mercury is about 0.002 mmHg at room temperature. While mercury is useful in barometers, mercury vapor can be toxic. Given that mercury has
Hvap of 56.9 kJ/mole and its normal boiling point is 356.7°C, the vapor pressure in mmHg calculates at room temperature, 25°C. ΔHvap/ R * ((1/T1)- (1/T2)) lnP ((56.9e3 J/ mole)/ 8.314 J / mole K ) * ((1/298) - (1/629.7K))= ln(12).10)= e^(12.10)= 179,433 mmHg Consider the following response at 25 °C:
H2O (g) ↔ H2O (l) ΔGf° (kJ/mole): H2O(l)= -237.129, H2O(g) = -228.572 ΔHf° (kJ/mole): H2O(l)= -285.83, H2O(g) = -241.818 S°(J/mole): H2O(l)=69.91, H2O(g) =188.825 Calculate the Keq for the given response. ΔH°= [-285.83] - [-241.818] = -44.012kJ/ mol ΔS°= [69.91] - [188.825] = -118.915 J/mol k
ΔG°=ΔH°-T ΔS° = -44012 J/ mol - (298K)(-118.915 J/mol K) =-8575 J/ mol= -8.575 kJ/ mol ΔG°= -RTlnKeq lnK = -ΔG°/ RT= -(-8557J/mol)/ (8.3145 J/ mol K* 298K) = 38.5 K = e^(3.45) = 31.6 Calculate ΔG° (in kJ) for the following reaction in which occurs at 25.0° C. Fe3O4 (s) → 3Fe (s) + 2O2 (g) ΔHf (kJ/
mol): Fe3O4 (s) = -1118.4 S°(J/ mol): Fe3O4 (s) = 146.4, Fe(s)= 27.8, O2 (g) = 205.1 ΔH°= [0] - [-1118.4] = 1118.4 kJ/ mol ΔS°= [3(27.8) +2(205.1] - [146.4] = 347.2 J/mol K ΔG°=ΔH°-T ΔS° = 1118.4 kJ - (298K)(0.3472 kJ/mol K) = 1015 kJ/ mol If ΔG°&gt; 0 for a reaction , it should also be true that: ___
Forward response is not up to standard state and Keq greater disorder&lt;1. indicate= whether= each= or= the= following= changes= represents= an= increase= or = decrease= in= entropy= in= a= system,= and= explain= your= reasoning;= melting= ice= burning= gasoline= freezing= liquid= bromine.=
s1= increases= entropy,= molecular= bonds= breaking= -=&gt; increase entropy, molecules and compounds released in the burning of anything reduced entropy, Frozen molecules are ordered more Which of the following processes have the highest \(\Delta{S}\) at 25C: \[CO_{2(s, 1 atm)} \rightarrow
CO_{2(g, 10\;mmHg)}\] or \[H_2O_{(s, 1atm)} &lt;/1.&gt;H_2O_{(g, 10\;mmHg)}\] Omskakeling CO2(s, 1atm)--&gt;CO2 (g, 10mmHg) sou 'n baie hoër \(\Delta{S}\) hê omdat dit baie meer energie neem om 'n stof direk van 'n soliede toestand na 'n gasagtige toestand om te skakel. Waarom is dit verkeerd om
te sê dat die entropie van die wêreld afneem en die totale energie van die wêreld wissel? Eerste wet van termodinamika bepaal dat energie nie geskep of vernietig, so daar is 'n vaste bedrag van energie in die heelal op 'n gegewe tyd. Ook, die entropie van die heelal verhoog vir alle spontane, natuurlik
voorkom prosesse, so die entropie van die heelal is grensloos. Calculate the \(\Delta{H}\) and \(\Delta{S}\) for the following reaction at 25C: \[4NO_{(g)} \rightarrow 2N_2O_{(g)}+O_{2(g)}\] From Table T1, the following properties are identified: \(NO_{(g)}\): \(\Delta{H}\)=90.9 kJ/mol, S=210.76 kJ/mol \
(N_2O_{(g)}\): \(\Delta{H}\)=82.05 kJ/mol, S=219.85 kJ/mol \(O_{2(g)}\): \(\Delta{H}\)=0 kJ/mol, S=205.14 kJ/mol \(\Delta{H}\)=[Sum of \(\Delta{H}\) (products)]-[Sum of \(\Delta{H}\) (reactants)] \(\Delta{S}\)=[Sum of \(\Delta{S}\) (products)]-[Sum of \(\Delta{S}\) (reactants)] \(\Delta{H}\)=[(2*82.05 kJ/mol)+(0
kJ/mol)]-[(4*90.9 kJ/mol)]=-199.5 kJ/mol \(\Delta{S}\)=[(2*219.85 kJ/mol)+(205.14 kJ/mol)]-[(4*210.76 kJ/mol)]=-198.2 kJ/mol Determine \(\Delta{G}\) at 265.25 K for the reaction : \[2NO_{(g)}+O_{2(g)} \rightarrow 2NO_{2(g)}\] Vanaf Tabel T1 word die volgende eienskappe geïdentifiseer: (\(\Delta{H}\)=-
114.1 kJ, \(\Delta{S}\)=-146.5 J/K). \[\Delta{G}=\Delta{H}-T(\Delta{S})\] \(\Delta{G}=(-114.1 \;kJ)-(265.25 \; K)(0.1465 \;kJ/K)\) \(\Delta{G} =-153.0\; kJ\) Wat is die Gibbs-energieverandering \(\Delta{G}\) vir die volgende reaksie by 25C: \[N_2+3H_2 \rightarrow 2NH_3\] Van Tabel T1, die volgende eienskappe
word geïdentifiseer: \(\Delta{H}\)=-91.8 kJ en \(\Delta{S}\)=-198.0 J/K. \[\Delta{G}=\Delta{H}-T(\Delta{S})\] \[\Delta{G}=(-91.8 \;kJ)-(298\; K)(0.1980\; kJ / K) =-32.8\; kJ\] Watter van die volgende is spontaan? \(\Delta{H} &gt;0\) en \(T(\Delta{S}&gt;0\) \(\Delta{H} &lt;0\) and= \(= t\delta{s}=&gt;0\) \(\Delta{H}
&gt;0\), en \(T(\Delta{S} &lt;0\) \(\delta{h}=&gt;&lt;/0\)&gt; &lt;0\), and=&gt;&lt;/0\),&gt; &lt;0\) at= what= temperatures= are= the= following= reaction= spontaneous:= \[br_{2(l)}= \rightarrow= br_{2(g)}\]= \(\delta{h}\)=30.91 kj/mol,= \(\delta{s}\)=93.2 j/molk= for= the= reaction= to= be= spontaneous:= \
[\delta{g}=\Delta{H}-T\Delta{S}&gt;&lt;/0\)&gt; &lt; 0\]= (30.91= kj/mol)-t(0.0932= j/molk=&gt; &lt;0) t=331.6 k= determine= \(\delta{g}\)= for= the= following= reaction:= \[c_2h_{4(g)}+h_2o_{(l)}= \rightarrow= c_2h_5oh_{(l)}\]= from= table= t1 ,= the= following= properties= are= identified:= \(\delta{g}\)=
c2h5oh(l)=-175 kj/mol= \(\delta{g}\)= c2h4(g)=68 kj/mol= \(\delta{g}\)= h2o(l)=-237 kj/mol= \(\delta{g}\)=(Sum of= \(\delta{g}\)= products)-(sum= of= \(\delta{g}\)= reactants)= kj-68= kj-(-237= kj)= \(\delta{g}\)=-6 kj= -6=&gt;&lt;/0)&gt; &lt;0, therefore, spontaneous Is the following reaction spontaneous under
standard therefore,= spontaneous= is= the= following= reaction= spontaneous= under= standard=&gt;&lt;/0, therefore, spontaneous Is the following reaction spontaneous under standard &gt; &lt;/0\)&gt; &lt;/0\)&gt; \[4KClO_{3(s)} \rightarrow 3 KClO_{4(s)}+KCl_{(s)}\] From Table T1 the following properties
are identified: \(KClO_3\): \(\Delta H_f^o=-397.7\; kJ/mol\) \(S^o=143.1\; J/mole K\) \(KClO_4\): \(\Delta H_f^o=-432.8 \;kJ/mol\) \(S^o=151.0 \; J/mole K\) \(KCl\): \(\Delta H_f^o=-436.7\; kJ/mol\), \(S^o=82.6\; J /molK\) Now calculate the encroachment of the response (change of entropy) under standard
conditions: heat of response=3 (-432.8 kJ)+(-436.7 kJ)-4(397.7 kJ)=-144 kJ Now calculates the entropy of the entropy of the response under standard conditions: \(\Delta{S}\)=3S(KClO4)+S(KCl)-4S(KClO3) \(\Delta{S}\)=3(151.0 J/K)+(82.6 J/K)-4(143.1\; J/K)=-36.8 J/K Now combine them together under
standard conditions: \[\Delta G=\Delta H --T\Delta S\] \(\Delta{G}=-144\;kJ -(298\; K)(-38.6\; J/K)\left(\dfrac{1\;kJ}{1000;\; J}\right)=-133\; kJ\) since \(\Delta{G}&lt;0\), the response is spontaneous under standard conditions. For what temperatures will this response be spontaneous? \[4KClO_{3(s)} \rightarrow
3 KClO_{4(s)}+KCl_{(s)}\] The response will be spontaneous when \(\Delta G &amp; lt; 0\). So all temperatures \(T\) so that this inequality is satisfied: \[\Delta{G}=\Delta{H}-T(\Delta{S}) &lt; 0\] or solution for \(T\) \[\dfrac{\Delta{H}}{\Delta{S}} &lt; T\] \[\dfrac{-144\; kJ}{(-38.6; J)(1 kJ/1000 J)}&lt;3731\; K\] The
following response preventing at 1 atm is spontaneous at ~331 K: \[Br_{2(l)} \rightarrow Br_{2(g)}\] If the temperature increased, will the response? remain spontaneous become non-spontaneous approach equilibrium can not say Use data from Appendix D to establish for the following reaction to solve for \
(\Delta{G}\): \[2N_2O_{4(g)}+O_{2(g)} \rightarrow 2N_2O_{5(g)}\] \(\Delta{G}\)=[(2*115.1 kJ/mol)]-[(2*97.54 kJ/mol)] \(\Delta{G}\)=35.12 kJ/mol Using the same reaction and \(\Delta{G}\) calculated from the above equation, solve for \(K_p\) at 298 K. \[\Delta{G}=-RT\ln K_p\] \[\ln K_p=\dfrac{\Delta{G}}{-RT}\] \
[\ln K_p=\dfrac{35120 J}{[(-8.314 J/mol*K)*298 K)}\] \[K_p=6.98 \times 10^{-7}\] The standard Gibbs energy change for the reaction \[NH_{3(aq)}+H_2O_{(l)} \rightarrow NH^+_{4(aq)}+OH^-_{(aq)}\] is 29.05 kJ/mol at 298 K/ use this thermodynamic quantity to decide in which direction the reaction is
spontaneous when the concentrations of \(NH_{3(aq)}\) , \(NH^+_{4(aq)}\), and \(OH^-_{(aq)}\) are 0.10 M, 1.0*10^-3 M, and 1.0*10^-3 M, respectively. Qc=[NH4][OH-]/[NH3]=[(1.0*10^-3M)*(1.0*10^-3 M)]/(0.10 M) Qc=1 .0*10^-5 \(\Delta{G}\)=\(\Delta{G}\)°+RTlnQc \(\Delta{G}\)=(29050 kJ/mol)+(290508.314
J/mol*K)(298 K)(ln1.0*10^-5) \(\Delta{G}\)=525.9 kJ/mole For a process to sponge to take place: the enthusiasm the entropy of the system should increase the entropy of the environment, both the entropy of the system and the entropy of the environment should increase the net change in entropy of the
system and environment considered together, a quantity that the entropy of the universe should remain The Gibbs energy change from a response can be used to determine how much work the system does on the environment the net direction in which the response occurs to achieve equilibrium how
much heat absorbed from the environment develops the ratio ΔG of the heat in an exoermic reaction that can be converted to various forms of work Calculated or for a response to 400K if the Keq is on that temperature ΔG = -400 (8.314)ln(200) = -17620 J Determine Kp at 298 K for the response CO(g) +
O2(g) àCO2(g) (∆Gf for CO(g) = -137.2 kJ/mole; ∆Gf (CO2) = -394.4 kJ /mole) ∆ <2> <4>G° = -RT ln Kp ln Kp = - ∆G° / RT ∆G ° rxn = -394.4 + 137.2 = -257.257.2 kJ / mole ln Kp = 257.2 / (8.3145)(298) Kp = 1.11 is ΔG positive or negative for this response? \[HCl+ NaOH\right growth H_2O + NaCl \] ΔH =
--110.27 KJ /mole ΔG = ΔH(-token) - T (always positive)( ΔS) Because we go from aq to solid in this response we assume that ΔS is despicable (increases in order, therefore, with the given information it is impossible to know) Calculate Delta G° for the response to 30 °C\[2ZnO\jurisprding 2Zn+O_2\] ZnO
Delta Hf°= - 1034 kJ / mole S° = 145 J / molK Zn Delta Hf° = 0 S °= 68 J / molK O2 Delta Hf° = 0 S °= 225 J / molK Delta H °= (00) –(-1034)= 1034 kJ Delta S°= [2(68)+1(225)]-(145)=216 J/K Delta G°= 1 (303K)(0.216kJ/K)=968.55 kJ Determine \(K_c\) or \(K_p\) for the following reactions : \(Na^+_{(aq)} +
Cl^-_{(aq)} \rightleftharpoons NaCl_{(aq)}\) with \(∆G° = -45.2\; kJ/mol\; @ \;267\; K\) \(CN_{(g)} + H_{2(g)} \rightleftharpoons HCN_{(g)}\) with \(∆G° = -324\; kJ/mol\; @ \;312 \; K\) \(SO_{2(g)} + 1/2O_{2(g)} \rightarrow SO_{3 (g)}\) with \(∆G° = -215\; kJ/mole \; @ \;417 \; K\) a) ln Kc = - ∆G° / RT = 45.2 /
(8.3145)(267) Kc = 1.02 b) ln Kp = - ∆G° / RT = 324 / (8.3145)(312) Kp = 1..13 c) ln Kc = - ∆G° / RT = (215) / (8.3145)(417) Kc = 1.06 Calculate the ΔS for the following false response: \[A+ B \right L+ 2D\] S °: 160J, 205J, 213.6J, 69.9J To resolve this, simply do products minus reactors: (2(69.9) + 213.6) -
(160 + 205) = ΔS Δ = -11.6 J Find Delta S^o, Delta H^o, and Delta G^o for the following response. Use Appendix D. \[2NaOH_{(aq)}+ H2SO_{4 (aq)} \rightarrow Na2SO_{4 (aq)} + H_2O_{(l)}\] Delta S^o = 138.1 + 69.9 - (2*48.1 + 20.1) = 91.7 J/mol*K Delta H^o = -1390 + -285.8 - (2*-470.1 +-909.3) =-
1675.8+1849.5 = 173.7 kJ/mol Delta G^o = -1268 +-237.1 - (2*-419.2+-744.5 ) = - 1505.1 + 1582.9 = 77.8 kJ/mol Using an equation for Gibbs free energy, solve to express T as a function of delta G,H,S T= (delta H - delta G)/delta S Find \(K_{eq}\) at 25°C for the oxidation of iron (rusting). \[4Fe+ 3O_2
\rightarrow 2Fe_2O_3\] Delta Hf° 0 -921kJ /mole Delta S° 31 210 81 J/mole K Delta G°= -RT lnK Delta G°= Delta H°-TDeltaS°Delta H°= [(-921)) 2]-[(0)4+(0)3]= -1842 kJ -1.842 x 106J Delta S°=[(81)2]-[(31)4+(210)3]= -592 J/K Delta G°= H°- T Delta S° =(-1.842 x 106J)-(298K)(-592 J/K)=-1665548.
(spontaneous because negative) K=e^[-DeltaG°/RT]= e^[(-1665548J)/(8.3145)(298)] Determine the temperature, in Kelvin, at which Kp = 2.3e-5 for the following response, given Kp = 1.0e3 at 345 K, and ∆H°rxn = 3.2e4 J /mole. \[SO_{3(g)}+ O_{2 (g)} \rightarrow SO_{4(g)}\] ln(2.3e-5/1.0e3) = (3.2e4 /
(1/T145)[(1/345) – (1/T1)] T1 = 134 K For the response \[N_2O_4\judicial 2NO_2\] and \(K_p = 0.25\) at 298 K At what temperature does \(K_p = 1.00\)? Resolve first for Kc. 0.25 = Kc(8.314x298)^(2) Kc = 4.0x10^-8 Plug in values for Kc and Kp 1 = 4. Asx10^-8 (8.314xT)^2 T = .000024 K Using the
Clausius-Claypy calculates the boiling point of benzy one for a pressure of 260 mmHg. The normal boiling point of Benzene is 80.1 degC and has a heat of evaporation of 30.72 kJ/mole The Clausius-Clapeyron Equation is: Ln (P2/P1) = (∆H/R)*(21/T1-1/T2) Replacement: Ln (260/260/1/T2) Replacement:
Ln (260/16 (30720/8.314)*(1/T1 - 1 /(80.1+273.15)) Solution for T1 give T1 = 310degK -273 = 37degC Define an in the equation S = Sinitial - R * ln (a). a = (the effective concentration of a substance in a system) / (the effective concentration of tha dust in a standard reference state) What temperature will
the equilibrium be constant for the formation of \(COCl_2\) \(K_p= 1.6 \times 10^4\)? \[CO+Cl_2\rightarrow COCl_2 \] From Table T1 or T2 \(\Delta H° = -95\; kJ \; mol^{-1}\) \(\Delta S°=-256 \; J mol^{-1}K^{-1}\) \[\Delta G°=\Delta H°-T\Delta S°= -RT\ln K_p\] \[T= \dfrac{(-9500 \; J \;mol^{-1})}{[-256 \; J\;mol^{-
1}K^{-1} –(8.3145 \; J\;mol^{-1}K^{-1} \ln (1.6 \times 10^4)}\] \[=\dfrac{-9500}{-336.5}= 28.23 K\] Consider the rust of iron at 298 K : \[4 Fe_{(s)} + 3 O_{2 (g)} \\rightleftharpoons 2 Fe_2O_{3(s)}\] calculate ∆G° for this response to 298 K determines whether the response spontaneously continues in the
forward or reverse direction. Heavy rust on the links of a chain. from Wikipedia (Marlith) a) ∆S°rxn = 2 (67.4) – 4 (45.3) = -46.4 J / moles • K ∆G°°rxn = -349000 J/mole - (-46.4)(298) = -21.1 kJ/mole b) response is spontaneous in the forward direction. if the Keq is zero, Δ G = 0? No, Δ would be G zero if
Keq=1, the equivalence point. What is Boltzmann's equation for entropy? Explain in detail how he derived this equation and how it shows the relationship between entropy and the number of microstate particles can occupy. Use data from Appendix D of Petrucci to determine \(K_p\) at 298 K for the
response \[2CO(g) + O_2(g) \rightleftharpoons 2CO_2(g).\] For the following equilibrium responses, calculate ∆G° at the indicated temperature. [Tip: How is each equilibrium constantly related to a thermodynamic equilibrium constant, K?] \(HCl(g) + O_2(g) \rightleftharpoons H_2O(g) + Cl_2(g)\) with \(K_c
= 2.3 \times 10 ^{-12}\) at 25°C \(H_2(g) + Cl_2(g) \rightleftharpoons 2HCl(g)\) with \(K_c = \times 10^{-7}\) at 25°C \(2SO_2(g) + O_2(g) \rightleftharpoons 2SO_3(g)\) with \(K_c = 1 .5 \times 10^{-13}\) at 25°C Use the equations ∆G = ∆H –T∆S and ∆G° = -RTlnK, and Appendices D to estimate the
temperature at which Kp = 2.6 x 10^3 for the response 2SO2(g) + O2 (g)↔2SO3 (g). The standard molar entropy of solid hydrozine at its melting point of 1.53°C is 67.15 J/mole *K. The end of fusion is 12.66 kJ/mole. For N2H4 (l) in the interval from 1.53 °C to 298.15K the molar heat capacity is given at
constant pressure by the expression Cp = 97.8 + 0.0586 (T – 280). Determine the standard molar entropy of \(N_2H_{4(l)}\) at 500 K. [Tip: The heat absorbed to produce an infinite change in temperature of a substance is ∆qrev= (Cp)(∆T)]. Does the entropy increase or does it take off? Tear open and start
with a cold suit. Boiling water. Freeze water. (a) Increasing (b) Increasing (c) Decreasing Put them in order of increasing △ 25°C. CO2 (g, 1atm) ↔ CO(s, 1atm) CO2(s, 1atm) ↔ CO2 (l, 1atm) H2O (s, 1atm) ↔ H2O (g, 1atm) Calculate △G° for the response \[COS_{(s)} + H_2O(g) \rightleftharpoons
CO_{2\; (g)} + H_2S_{(g)}\] given the known thermodynamic properties of the following reactions \(CO_{(g)} + H_{2\;(g)} \rightleftharpoons COS_{{()) g)} + H_{2(g)}\) △G° = 14.7 kJ \(CO_{(g)} + H_2O_{(g)} \rightleftharpoons CO_{2\; (g)} + H_{2 \; (g)} \) △G° = -28.6 kJ What is △G° For The Response \
[2SO_{2\; (g)} + O_{2\;(g)} \rightleftharpoons 2SO_{3\; (g)} \] △G°f from \(SO_2\) is -300kJ/mole, and its -371 kJ/mole of \(SO_3\). Find △H° if the response fe3O4(s) ↔3F(s) + 2O2(g) happens spontaneously. The temperature is 2948°C, △S° = 347.2 J/K. If the Keq for the response is CaCO3(s) ↔ CaO(s)
+ CO2(g) 8.1x10-5, find △G when T = 25 °C. Given: [CaCO3] = 0.003M, [CaO] = 0.0004M, and [CO2]=0.0005M. What is the △S° of the response 2NO(g) + O2(g) ↔ 2NO2(g)? If the △S° is 210.8 J/K, 205.1 J/K and 240.1 J/K, respectively. For the response, N2O(g) + 1/2 O2(g) ↔ 2NO2(g), the partial
pressure is 0.1atm, 0.5atm and 0.8atm, respectively. Is the reaction spontaneous? For response 3Fe2O3(s) +H2(s) ↔ 2Fe3O4(s) + H2O(g), which of the following is correct and why? △G = △G° + RT lnQ. K=-kp. Kp = e△G°/RT The gas concentrations of the response \[2A_{(g)} + 3B_{{(g)}
\rightleftharpoons 2C_{(g)} + 4D_{(g)}\] is [A] = 1.8x10-2M, [B] = 3.4x10-3M, [C] = 5.6x10-1M, [D]=2.8x10-4M. Accept T=25 °C, and \(K_{eq} = 4.42 \times\10^{-9}\). Find Q, △G°, and △G. 1.51x10-4J, 4.77x104J, 25.9kJ At 298K, Mg(OH)2(s) + 2H+(aq) ↔ Mg2 +(aq) + 2H2O (l) has △G° = -95.5kJ/mol. If the
Q 2.389x10-4 is, what is △G? Locate the \(K\), \(K_c\), and \(K_{eq}\) from the response \[Si(s) + 2Cl_2(g)\rightleftharpoons SiCl4(g)\] K= [SiCl]/[Cl2-]2=Kc=Ksp. If T has a positive value, △H a negative value, △S has a negative value, when △G be positive or negative? △G will be positive/negative when △H
is smaller/larger than T△S If T △ has a positive value, △H has a negative value, △S has a positive value, when will △G be positive or negative? △G will be positive/negative when △H is larger/smaller than T△S. What is the temperature of the response \[H_2(g) +I (g) \rightleftharpoons 2HI (g)\] if \(\Delta{H}°
= -30kJ\), \(\Delta{S}° = 30 J/K\), and \(K_{eq} = 2.5 \times 10^{-3}\)? Given K2=2, K1=3. Temperature rises from 100 °C to 120 °C. What is △H°? For the response \[2SO_2(g) + O_2(g) \rightleftharpoons 2SO_3(g)\] calculated △G at 25 °C if it is known that △Gf° (SO3) = -150kJ, △Gf° (SO2) = -125kJ, Q =
2.0x10-3 For problem 61, if the value of Q is not given, instead, it says that SO2 gas is at 2atm, O2 is at 0.5atm, and SO3 gas at 4 atm. Calculate the new △G. For the response, Br2 (l) says ↔ Br2 (g), what is the normal boiling point of the fact that △H° = 31.0kJ/mole, △S° = 93.07 J / Kmol? Calculate △G°
for the oxidation of iron: \[4Fe(s) +3O_2(g) \rightleftharpoons 2Fe_2O_3(s)\] given: △Hf° of \(2Fe_2O_3(s)\) is -826 kJ/mole, Sm° of \(Fe_{(s)}\) is 27 J/mole K and 205 J/mole K for \(O_2\) and 90 J/mole K for \(Fe_2O_{3(s)}\) . What would happen if increasing the temperature of the response \[H_{2\; (g)} +
I_{2\; (g)} \rightleftharpoons 2HI_(s)}\] ? Given that \(K_p = 620\) at 298 K and \(△H° = -9.5 \; kJ /mol\). For the response \[2SO_{2\; (g)} + O_{2\; (g)} \rightleftharpoons 2SO_{3\; (g)} \] if it is known that \(K_p = 500\) at 25 °C and \(△H° = -7.23\; kJ/mole\), what will happen if we reduce the temperature? the
reactors are favored. Using the following values for entropy determines whether a response would be spontaneous. I) ΔSsys = 30 J/K , ΔSsurr = 50 J/K II) ΔSsys = 60 J/K, ΔSsurr = -85 J/K A response will be spontaneous if the total entropy change is positive. It will not be spontaneous if the total entropy
change is negative. ΔStotal = ΔSsys + ΔSsurr where ΔStotal the total entropy change ΔSsys is the entropy change of the system ΔSsurr is the entropy change of the environment I.) ΔStotal = ΔSsys + ΔSsurr ΔStotal = 30 J/K +50 J/K ΔStotal = 80 J/K The total entropy change is positive, therefore the
response will be spontaneous. ΔStotal = ΔSsys + ΔSsurr ΔStotal = 60 J/K + -85 J/K ΔStotal = -25 J/K The total entropy change is negative, therefore the response will not be spontaneous. Under what circumstances are the following reactions spontaneous, and why? 3N2(g) ⇄ 2N3(g) H2O(l) ⇄ H2O(g)
where ∆ H is negative 2NH4NO2(g) ⇄ 2 4H2O(g) + O2(g) where ∆H is negative S2 Not spontaneously at all temperatures because entropy is spontaneously reduced when temperature is high, Above 100°C at STP This response is spontaneous at all temperatures due to negative ∆ Acid and increasing
System Calculate the change in Gibbs free energy. HCl+NaOCH3 → NaCl+HOCH3 pKa HCl=-7pKa HOCH3=16 T=298K Keq=[NaCl][HOCH3][H+]/[HCl][NaOCH3][H+] Keq=KaHCl/KaHOCH3 Keq=10^7/10^-16= 10^23 ∆G=-RTlnK ∆G=-8.314x298xln10^23 ∆G=-13.1kJ ← favored towards products In the
synthesis of gaseous methanol from carbon monoxide gas and hydrogen gas, the following equilibrium concentrations were determined at 444 K: [CO(g)]=0.0977M, [H2O(g)]=0.0799M, and [CH3OH(g)]=0.00799M. Calculate the equilibrium constant and Gibbs energy for this response. CO(g)+2H2(g) →



CH3OH(g) Keq=[CH3OH]/([CO][H2]^2) Keq=[0.00799]/([0.0977][0.0799]^2) Keq =12.8 ΔGº=-RTln(Keq) ΔGº=-(8.314J/Kmol)(444K)ln(12.8)(kJ/1000J) ΔGº=-9.4kJ/mole For the following response, what would ΔGº be at 298K ? Fe3O4(s) → 3 Fe(s) + 2O2(g) ΔHfº (kj / mole)-1118.4 ΔSº (J/molK) 146
.427.8205.1 ΔHº 0 - (-1118.4) = +1118.4 kJ ΔSº(3 (27.27.4) 8) + 2 (205.1)) - 146.4 = 347.2 J/K ΔGº = ΔHº-TΔSº = 1118.4 (298.15K)(.3472kJ/K)= 1015kJ As delta H = 158 kJ and delta S = 411 J/k. At what temperature will this reaction be spontaneous? deltaG= deltaH-TdeltaS 0 &gt; 158000J – T(411 J/K)
T (411 J/K)/ 411 J/K &gt; 158000 J/411 J/K T &gt;384 K Calculate ∆G of this response ∆H=-537.22kJ ∆S=13.74J/KT=25ºC H2 (g)+F2(g) → 2HF ∆G=∆G=∆H-T∆S ∆G=(-537.22kJ)-(298K)(13.74J/K) ∆G=(-537.22kJ)-(298K)(.298K)(.. 298K)(. 01374kJ/K) ∆G=-541.31kJ ← SPONTANE What should the
temperature be if the following response ΔGº=-52.9 kJ, ΔHº=-34.7kJ, and ΔSº=12.4J/K? Fe2O3(s)+3CO(g) → 2Fe(s)+3CO2(g) ΔGº=ΔHº-TΔSº(-52.9 kJ)(1000J/kJ)=((1000J/kJ)=(-34.7 kJ)(1000J/kJ)-T (12.4J/K) T= 1470K Label which response is spontaneous or nonspontaneous, and calculates the overall
response, given that it is spontaneous. Cu2O(s) → 2 Cu(s) + 1/2 O2 (g) ΔGº = 125 kJ C(s) + 1/2 O2 (g) → CO(g) ΔGº = -175 Response 1: nonspontaneous; Response 2: spontaneous Net response: Cu2O(s) + C(s) → 2 Cu(s) + CO(g) ΔGº= 125+ (-175) = -50 kJ Net response is spontaneous.
Spontaneous.
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