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g 6o Thermochemistry -
HEATING CURVE CALCULATIONS
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In the heating and cooling curves tutorial (Chem Igurs. ch.3) we
8 tearnad that enerey 1s absorbed by a substance as it warms up,
(100 prea—— welts (fusion) or boils (vaporization) and energy is released
% A / from a substance as it cools down, condenses, or freezes.
g A ‘ s 'h py '*
* 90 . .\k.'i Calorimetry (q=mCAD) allows us to calculate the energy
g P4 vy changes as a substance warms or cools. (1, 3, & 5)
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= 0 7 G {]) The energies involved i phase changes (areas 2 & 4) are -th::
T Heat of Vaporization (higuid —» gas) and the Heat of Fusion
=~ (solid -» liquid). These energies will be used as conversion
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Heat of Vnpoﬂmtlon or Heat of Fusion (melting) or
I “we Heat of Condensation Heat of Solidification
C‘" C et of water of water
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Joules (J) are energy units, 1t takes 4.184 Joules of energy to heat 1 gram of water by | °C.
~
Examples: '
Calculate the energy needed to vaporize 10.0 g of water. '
1\ 1 }
10.0 g H:O X =23,000)=230kJ
gram

Calculate the energy released when 10.0 kg of water melts.
( R

100 kg H0 x 12008 3351

kg gram

=3350000)=3330 1)

Do the following caleulations. Show vour equation for each problem, E‘ie\f\our answers.

B Calculate the energy needed to vaporize. ..
SO0 23383  suace 1 - M - 2: \
a) 15.0 g of water e Tq - MA3] = \-\53“@ w 35,0 LJ

b)  S75kgofwater S:TSky  todig 23] 3,390,500 3 =\ 1S e .
— 4 “AG, o0
g "~ TG SNSRI Red e 1, vk |
¢) 3.88 moles of water . ot . 1R ke e
.58 et “«__\_\ X =3 - \\\‘1‘ ‘.:3 or ‘L;F\)
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This is represented on the Heating Curve as Section 4 .
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Calculate the mass of water (in grams) that will be vaporized by...

oA nT } a4 sl |
a) 20.0 kJ of energy 20:0%3, 10682 14 =(%.5%4)
Wi 233c] gt ‘W
b) 175 kJ of energy . .
VIsED , 1ae] ~ 19 __\_’;.,:,)5
¢) 135 J of energy \e3 233+ Sna———
557, L4 - (G059
7333
Calculate the energy needed to melt. ..
32 OnH 12T - b
a) 23.0 g of water "‘q"’ﬂ‘ 102329 N\ 77107 ov T T ]
Xy —— t
b) 8.75 kg of water 2.5, Gt WET (B earCa = au 9 ke et |
g 2‘75 j‘\bm.a p 233 4 : ‘_'_‘Ar_J“‘_, ’_.‘f ‘,_!",,(-‘—__ J
\‘s"c‘ | & e _
c) 325 molesof water |~ aarT ; - .» 1
4 29 tad A “.‘-‘b? p, 33) - 'l::f/!'.,“‘; ol "), &)
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This is represented on the Heating Curve as Section cQ ‘
Calculate the mass of water (in grams) that will be melted by...
003  tooel , 1o _(29 .|
a) 30.0kJofencrgy L] " 33‘;: = —J——'———-_f’
b) 1.60kJ ofenergy  J.wCw] | HA.:.;J L8 = (7 b” _
\ -A 3‘,; J T,
c) 133 J of energy ),
& . J—
St =10. N7
35] Y———
Calculate the energy...
a) absorbed by 35.8 g of ice melting 7 *7) « “{?1 = 1,993 ] = {10 e J er j2.¢0 Mg
) :
b) released as 88.5 g of water vapor condenses 3%.54 “f23303 \ = (- 100 "J}‘T o —IeKT
c) released as 92.2 g of water freezes ., , . " e
T T[22l Y2 \=- 2w Eee T = -IT At
.—'—"' _' = b L L - —
d) absorbed as 13.6 g of water vaporizes 5' . i s RS
RN < L Ao ) - f2y - T & U3 e
. . ’ 5, AL S
e) absorbed when 2.25 moles of ice melts ) i , S
I.l&ru_(‘ ix-cilos 13573 2 g oy
- — % = —i2,9<C ) e ¥
f) absorbed when 2.25 moles of water vaporizes |y
225 B0y 20 .
: A 94,5000 of 4.5 1)
| v ) \

A 25.00 gram sample of ice at 0.0°C melts and then warms up to 20.0°C. How much energy is absorbed?

This problem is represented on the Heating Curve as Sections g &3 .
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