PJ3 pe10or4y  Stoichiometry with Gases Name Per

Write out your dimensional analysis work. If you need more room, work on another piece of paper. Circle your final answer. Put
units, identifiers and descriptors on your answers. Concern yourself at least a little bit with significant figures.

1. Your little Honda Fit holds 10 gallons of gas, which is 37.85 L. On a cold day in December, 5°C and 0.985 atm pressure, you
decide to go on trip and you use up an entire tank of gas. Write a balanced equation for the combustion of octane, CsHis
which is the major component of gasoline in the space below. The density of liquid octane is 0.703 g/ml.

Molar Mass
g/mol
(a) Calculate the volume of oxygen gas that would be required to react with the full tank of gas. ggHIS léjgg
2 .
COz 44.01
H>O 18.02
Helpful Info

R 0.0821 Latm/molK
R 624 LmmHg/molK
latm = 760 mmHg
K=°C+273

(b) What volume of air is this?

2. Excess nitrogen was reacted with 2.54 L of hydrogen gas. What volume of ammonia gas could be produced if the reaction is
held at —=75°C at 22.5 atm of pressure throughout the reaction.
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3. Sodium carbonate will react with hydrochloric acid solution to produce sodium chloride, water, and carbon dioxide gas.
Calculate the volume of carbon dioxide that would be collected when 45.0 ml of 2.5 M hydrochloric acid solution is poured
over an excess of solid sodium carbonate. The carbon dioxide is collected at a pressure of 755 mm Hg at 15°C.

Helpful Info
R 0.0821 Latm/molk
R 62.4 LmmHg/molK
latm = 760 mmHg
K=°C+273

4. The reaction below represents the preparation of carbon disulfide by reacting coke (carbon) with sulfur dioxide.

(a) Balance the equation below, and then calculate the volume of sulfur dioxide required to process 650. kg of carbon into
carbon disulfide. The sulfur dioxide is stored in 40.0 L tanks at 250. atm of pressure at 20.0°C

(b) How many tanks of sulfur dioxide should the foundry have on hand for every 650. kg of carbon?
(c) The carbon monoxide is collected and stored in the same size 40.0 L tanks also at 250. atm of pressure. How many tanks

of carbon monoxide can the foundry expect to produce for the 650. kg of carbon reacted?
Molar Mass
C + SO, — CS; + CO g/mol
C 12.01
SO 64.07
CS, 76.15
CO 2801




P J3 pe3or4y  Stoichiometry ANSWERS

Write out your dimensional analysis work. If you need more room, work on another piece of paper. Circle your final answer. Put
units, identifiers and descriptors on your answers. Concern yourself at least a little bit with significant figures.

1. Your little Honda Fit holds 10 gallons of gas, which is 37.85 L. On a cold day in December, 5°C and 0.985 atm pressure, you
decide to go on trip and you use up an entire tank of gas. Write a balanced equation for the combustion of octane, CsHis
which is the major component of gasoline in the space below. The density of liquid octane is 0.703 g/ml.
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(b) What volume of air is this? PQ,I’L\A(K wa rmlon ter af

2. Excess nitrogen was reacted with 2.54 L of hydrogen gas. What volume of ammonia gas could be produced if the reaction is
held at —75°C at 22.5 atm of pressure throughout the reaction.
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3. Sodium carbonate will react with hydrochloric acid solution to produce sodium chloride, water, and carbon dioxide gas.
Calculate the volume of carbon dioxide that would be collected when 45.0 ml of 2.5 M hydrochloric acid solution is poured
over an excess of solid sodium carbonate. The carbon dioxide is collected at a pressure of 755 mm Hg at 15°C.

Helpful Info

Ag/ﬂ\'q' ~ baf\fu\cu( eqw.h’m'. [\fAlCO3 + Q\Hcé —7 o’(l\fan + H&O + C-O;l R 00821 Latm/molK

R 62.4 LmmHg/molk
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4. The reaction below represents the preparation of carbon disulfide by reacting coke (carbon) with sulfur dioxide.

(a) Balance the equation below, and then calculate the volume of sulfur dioxide required to process 650. kg of carbon into
carbon disulfide. The sulfur dioxide is stored in 40.0 L tanks at 250. atm of pressure at 20.0°C

(b) How many tanks of sulfur dioxide should the foundry have on hand for every 650. kg of carbon?
(¢) The carbon monoxide is collected and stored in the same size 40.0 L tanks also at 250. atm of pressure. How many tanks

of carbon monoxide can the foundry expect to produce for the 650. kg of carbon reacted? Molar Mass
5 C + Q SO, — CS; + ‘-f CcO g/mol
C 1201
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