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Determining the molecular mass of butane
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Materials

e 5 gallon bucket
Thermometer
Lighter or at least part of it.
Water
Food coloring (I used for sake of pictures)
Eudiometer or gas collection tube
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One end is open.
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Gas Delivery Technique_

Notice the lighter never gets wet. In this case, red die is
flowing out the bottom do to the fact water is being displaced
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Objective: Determine molar mass of butane.

determine

rams
0]

You will need to find the mass and moles.

|

[oHAus
e — \

before | ~ after
Mass: subtract mass of lighter before and after
15.013 — 14.940 = .073g
Moles: use PV=nRT
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Moles: use PV=nRT

T=16.1°C = K

Pas (|n atm)

| IDatm = P water vapor I

P.m =29.93inHg * (25.4mm) = 760.22mmHg
S 1in

ot
\ IDwatervapor: 131 mmHg

760.22 = pg,s + 13.1 mmHg

Py = 747.12 mmHg

convert to atm:

Pgas= 747.12 mmHg +1 atm =.9830 atm
760.0 mmHg

V=32.8 mL
V=0.0328L
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Solve for moles
PV = nRT
PV/RT =n
P =0.9830 atm
V =0.0328 L
R =0.0821

T =289.1K
n=0.001358 moles

Jan 18-3:58 PM




Butane Lab.notebook January 26, 2018

Find Molar Mass

from mass change in
butane lighter

_ grams
Molar mass= = e\
from PV=nRT

0.073¢g = 53.7g/mol
0.001358 moles
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Error analysis
Percent error

o
H—(C—C—(—(C—H
Butane I—III-III-III-II
C4H1o
58.04g/mol

What is the percent error?
% error = your result - accepted value * 100 %
accepted value

% error =[53.7 — 58.04 | * 100 = 7.47%
58.04

Percent error is an absolute value.
and is always positive.
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A sample of nitrogen was produced and collected through water
displacement, in which the temperature of the water was 24°C.

The atmospheric pressure that day was 764 mmHg. What is the
pressure of the nitrogen sample collected?

Pw\'m = PGAS * Pwd*r

P

64 by (ot 27
- w

- 2.4
L6

What is the molar mass of an unknown gas if its mass is 0.642g.
The conditions of the gas are at STP and its volume is 448 mL.

T=233K
f= | b
V= 0.448L

rolar - O
P\_/: ?E“: MASS —,;?;( N ‘_.D-i o= 32’;\“\
h=f.‘_/e(l !(‘qu

KT (0082))(273

rMASS= 0.c42

= 6020 ml
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