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Abstract 

T h e  precision of grain vo lumes  de termined  b y  a gas expans ion  poros imeter  i s  examined  
b y  both a theoret ical  method (s tochast ic  modell ing)  and  a n  exper imenta l  method (repeat  
exper imenta t ion) .  T h e  results show t h a t  t he  porosimeter i s  m o r e  accurate t h a n  would  be 
expected based o n  published "precisians" for t he  pressure t ransducer  t h a t  it uses.  T h i s  i s  
because th i s  "preciszon" i s  actual ly  a n  accuracy. Because s y s t ema t i c  errors are calibrated 
o u t  dur ing  operat ion  of t he  i n s t r u m e n t ,  t he  t rue  precision of t h e  device i s  m u c h  be t ter  
t h a n  the  quoted precision of t he  transducer.  T h e  ~ e s u l t s  indicate t h a t  a reference chamber  
t o  sample  chamber  v o l u m e  of 0.25 t o  0.50 i s  op t imal ,  and t h a t  gra in  v o l u m e  t o  s a m p l e  
chamber  v o l u m e  should be greater t h a n  0.5. Exper imenta l  evidence i s  g i ven  t o  show t h a t  
gra in  vo lumes  found us ing  h e l i u m  are consis tent ly  larger t h a n  those  found us ing  ni trogen.  
T h i s  i s  l ikely due  t o  adsorpt ion  effects.  

Introduction 

In this paper, the accuracy and precision of a helium porosimeter, as used for grain 
volume determination, are examined. A1 though common English usage rarely distinguishes 
between "accuracy" and "precision", scientific usage does. Consider the situtation where 
the value of a certain property q5 is known to be +,; this value is referred to as the "true" 
value of $. Whenever attempts are made to measure this value, experimental uncertainty 
(2.e. errors of observation, off-calibration instrumentation) ensures that the experimentally 
obtained value of II, will not be $,. The experimentally obtained value will be denoted 
by 111,. If many measurements of $ are performed, the values of Ijt, may be averaged to 
obtain z. The accuracy of the measurements is defined as the difference between the 
mean of the experimental values and the true value, that is, - 4,. The precision of each 
measurement is the difference between - the mean of the experimental values and any single 
experimental reading, that is, $, -6. The average or overall precision of the instrument is 
usually expressed in terms of the "root-mean-square deviation" of the experimental values 
from the mean experimental value: 
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