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say-Lussac’s Experiment

* Place a flask in a water bath

* Measure
 Temperature (T) of the bath
* Pressure (P) in the flask

* Repeat for different temperature
water baths

e Since PV=nRT, both should
increase proportionally

e A best fit line can be used to
calculate absolute zero
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ypical Data Overestimates Absolute Zero

 K: Difference in Celsius and
Kelvin Temperature scales

* K=b/m
e Here: K =304°C
e Percent Error: 11.3%

X
Linear Fit for: Latest | P
Pres = mT+b
m (Slope): 0.2987 kPa/°C
b (Y-Intercept): 91.06 kPa
Correlation: 0.9994
RMSE: 0.3763 kPa
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'wo-volume theory

|deal Gas Law:
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slope of P — T curve depends on V, /V;
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slope of P — T curve depends on V, /V;

Vz/[/l = 10% P, V,n,T,
140 Pressure Sen:
120
100
g‘ 80
i3
Z 60
40
nRT;
20 | = I
V1 + Vz T
T
0 a5
—400 —-350 —-300 —250 —200 —150 —100 —50 0 50 100
Tic (°C) Here we assume P = 100 k
at TlC = 27°C

)



slope of P — T curve depends on V, /V;
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slope of P — T curve depends on V, /V;
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slope of P — T curve depends on V, /V;
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slope of P — T curve depends on V, /V;
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Viodifications to Experiment

est fit to two-volume equation Slope Correction (K =b/m)
Measure air temperature: 7, * Measure air temperature: 7,
Determine volumes of flasks and  « petermine volumes of flasks anc
tubing (V,, V,, V.=V ,+V,) tubing (V,, V,, V;=V,+V,)

Enter a new best-fit line in data

: * Measure pressure P,=P . at air
collection software P 1= iy

b temperature
Tic = A_Vv_ P K * Best to center temperature
Vi Toc+K
. measurements around 7,
Best Fit parameters: 4 and K P
K — air o Tzc

ap (Vr

, (1)
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/olumes of different flasks

mined by weighing a
illed with water

NO. 2650
STOPPER NG 5

- i
e
=

V=30ml V=40ml V,~=57ml V=141 m
VIV =15% VIV =11.25% VoV =1.9% V,/V,=3.2°
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lepresentative Data — Curve Fit

7/V,=11.25%, T, = 22.5°C, P,.. = 97.75 kPa
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X
Linear Fit for: Late
T = mx+b
m (Slope): 3.343
b (Y-Intercept): -3
Correlation: 0.999
RMSE: 1.259 °C
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epresentative Data — Corrected Slope

7/V,=11.25%, T, = 22.5°C, P,.. = 97.75 kPa
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Linear Fit for: Latest | P
Pres = mT+b
m (Slope): 0.2987 kPa/°C
b (Y-Intercept): 91.06 kPa
Correlation: 0.9994
RMSE: 0.3763 kPa
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ytudent Results

Estimate of Absolute Zero versus Added Volume
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“onclusions

Error in Gay-Lussac experiment due to volume of tubing
New two-volume theory developed

This method provides several benefits
* Errors reduced to less than 0.70% on average
* Significant learning opportunity

Some disadvantages
* Volumes must be known

* An equation must be defined in the software
e Data should be centered on room temperature for slope correction
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