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Name Date Class

CONCEPT REVIEW

Molar Volume

EXAMPLE: Calculate the volume in cubic decimeters of 156 grams of chlorine gas, Cl,, collected at STF.
Solving process:
The molar volume of a gas is the volume of 1 mole of the gas at STP, or 22.4 dm?,

156.¢| 1 smot |22.4 dm?

| 711.0g] 1wl =492 dm?

V=

1. Caleulate the volume in cubic de(:1meters of oxygen gas collected at STP if the sample has a mass of

267 grams. g 04 Umol 02 | 224 L z@ﬂ

| 32, 004 ol

2. Calculate the volume in cubic decimeters of 101 grams of neon gas collected at STP,

1ol }ge\\‘ma\ Ve

Vo 9 fvo) L —
3. A volume of sulfur dioxide gas, S0, is collected at STF. What is the mass of 75.6 dm?? %7

25 o). SO, | 1mol 2] 0900 (7.0 10’ )
"’ L;!L, /iwc) ' L J

R

" Ideal Gas .E.iiuatid.n
EXAMPLE: What pressure in kPa will be exerted by 1.32 mol of gas contained in an 18.0-dm3 vessel at 27.0°C?

Solving process:
The equation PV = nRT is called the ideal gas equation. The value for the constant
R = 8.31 dm?® kPa/mol * K . This value for R is constant and can always be used if the units for n, B 'V

and T are not changed.
nRT _ 1.32.mot | 8.31 dm¥ kPa | 800K

P = ~ =180 d»nr3’t | = 183 kPa
C 577
4. How many moles of gas will oceupy a 562-cm? flask at —15.0°C and 88,7 kPa pressure?
Py
PVon M@W ¢ 5@2) . 7.33 %00 mal
Pj\ welsy i CZS@B O

5. What volume will be cceupied by 0.766 mol of gas at 106 kPa and 15.5°C?

Vo nfl el (sl (zen) -7 g
P / O £ 7 53 T
6. A 759-cm?® vessel contains 0.0945 mol of a gas at 98:6kPa, What is the Kelvin temperature of the gas?

PV _ 5 . 973 (175%) E

ne (W;SM/S) (081
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Gas Stoichiometry

EXAMPLE: What volume of oxygen gas, O,, at STP can be produced when 17.5 grams of potassium
chlorate is decomposed by heating?

Solving process:

In Section 9.2, we learned a method of solving mass-mass problems called stoichiometry. It is usually
difficult to measure the mass of a gas. An easier method is to measure the volume under existing
conditions and eonvert the volume to standard conditions, We have learned that 1 mole of any gas at
STP occupies 22.4 dm?, the molar volume. We shall use this knowledge to determine the volume of gas
in a reaction by using the balanced equation for the reaction.

a. Write a balanced equation. 2KCIO; — 2KCl + 30,
b, Express the mass (17.5 g) of potassium chlorate, KCIO,, in moles.

17.5 g KE103| 1 mol KC10,
123 g eto; '

¢, Determine the mole ratio from the balanced chemical equation. Note that 2 moles of KClO, yield
3 moles of O,

17.5 g JE10,| 1 metKEIO| 3 mol O,
123 g KEI0; | 2 motKOt0; * -

d. Express the volume of oxygen gas, O,, in terms of dm® by using the relationship that one mole of
any gas has a volume of 22.4 dm? at STP.

17.5 £ KOH| 1 mel KCHO| 3mot 0, |224dm
128 g RCI0; | 2 molKE10; | 1ot

3
= 4.78 dm® 0,

7. How many dm?® of hydrogen gas at STP will be produced from 16.7 g of magnesium reacting with an

excess amount of hydrochloric acid, HC1? /4. 3 & C Ay f,},{(}? ¢ ’,2 o Hi
. P-rtoo
~ g . Y
/U?gﬁf/_ffj lvnangj/molf-/z | 22,90 - { 15,4 L\ n
e e R=.oBef
[ 24,315 M9 [ 1ol Heyl 1mor Hy, T. 273
8. How many dm? of carbon dioxide gas will be produced when 75.0 g of calcium carbonate, CaCO,, are
decomposed into calcium oxide, CaO? Ca CO% = (a0 + (O 'y 7 ‘5‘51,(‘;3'\@&

75,0 21 L
- 00 (aC0 ., e
75, 0q - 5‘ twaol Ca s | Loy Oz \zZ.yL s(l&o,B L/
"tOO .09 4 \ L ol Caltsy \ venol COp 7T

9. Chlorine gas will react with 3.45 dm? of hydrogen gas to yield what mass of hydrogen chloride gas,
HCl, at STP?

C\z" v Hy e 2/‘4(1’(8)
| 3.4s5) 7

7

345 ] Aol | Z mot Hel

3646 - |24 HC

1224 Lty | Vinon Hy imol HED T
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