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AH = AU + Angy RT, (pAV = AnRT Avogadro’'s equation) (2-28)
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GYE (2-27) Doladdl maal JWLs (AV = 0) §T Wleal (Sey Cusw Tur sdue 0958 dabiall gf ALl Slgall Juoloell aesdl] Sus L

AH = AU (because pAV = p x zero = zero) (2-30)



Example: If water vapour is assumed to be an ideal gas, molar enthalpy change for vaporization of 1.0 mole
of vaporization of water at 1 atm and 100 °C is 41 kJ. Calculate the internal energy, when (a) 1 mole
of water is vaporized at 1 atm and 100 °C. (b) 1 mole of water is converted into ice.

Solution: n=1mol, T =100 °C+273 =373 K, p =1 atm and AH,,, = 41 kJ mol*!

The reaction is H,0(l) ——H,0(g)

(a) AH = AU + AngRT (2-28)
AU = AH — An,RT, (rearranging the above equation)
AU = 41 k] mol™! — (1)(8.314 ] mol ' K1) (373 K>-
AU =41 k] mol™' — 3.1 kJ mol™?

AU =37.9 k] mol!



(b) Here the water is converted to ice (solid), so this means AV = 0

The reaction is H,0(l) —H,0(s)

AngRT =~ 0 and pAV, ~ 0

AU = AH, and this means AU = 41 k] mol™!
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Enthalpy change and heat transfer
(AU = g - w) plal) a1l d8Uall e jasgaid] @5 (2-27) dUolael) g9 Jb
AH = q — w + pAV (2-31)
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Example: Water is heated to boiling under a pressure of 1.0 atm. When an electric current of 0.50 A from a 12 V supply is

passed for 300 s through a resistance in thermal contact with the water, it is found that 0.798 g of water is

vaporized. Calculate the enthalpy change.

Solution: I =0.50 A, A =12V, t =300 s, p = 1 atm (constant pressure) and wt of water H,0 = 0.798 g,(Vaporized

means that the water is transferred from liquid to gas, and it can be represented the gas of water is ideal)

q = ItAd (2-24)
AH = q, = ItA¢ = (0.50A4)x(3005s) x (12V)
AH = q, = 1800AVs = 1800] = 1.8kJ

Because 0.798 g of water is (0.798 g)/(18.02 g mol?!) = 0.0443 mol, where 1 AV s = 1 J. Because 0.798 g of water, the

enthalpy of vaporization per mole of H,0 is

1.8 k] 1
AH,, = + 41 kJ mol

~ 0.044 mol
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Figure 2-7: A constant-pressure flame calorimeter (Isobaric calorimeter)
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Example: How much enthalpy is produced for the 4 moles of an ideal gas absorbs 12 kJ energy under atmospheric

pressure of (1.0 atm)?

Solution: g =12 kJ, n =4 mol and p = 1 atm (atmospheric pressure).
AH = q, (2-32)
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nAH = q,

4mol AH = 12 kJ

H = 12k]—+3k -1
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Homework

Homework 1: If 10.0 g of methane combust completely, how much energy is released?

The reactionis  CH4(g) + 20,(g) ——CO,(g) + 2H,0(g) AH=— 890.3 K]

Homework 2: 4.82 g of unknown metal is heated t0:115.0 °C and then placed in 35 mL of water at 28.7 °C which

then heats up to 34.5 °C. What is the specific heat capacity of the metal?

* All homework should be sent to google classroom:



https://classroom.google.com/c/NjI2NDA3NzkzMDRa

