
Contact Information: 
 

Randy Bramston-Cook 
Principal 
Lotus Consulting 
5781 Campo Walk 
Long Beach Ca 90803 
310/569-0128 
randy@lotusinstruments
www.lotusinstruments.co



s.com 
om 



A Case Against 



Using Internal Standards 

by Randall Bram



for EPA Method TO-15 In

mston-Cook and Edward 



nvolving Toxic Compound

Bramston-Cook
Rand
unce



ds in Ambient Air 

dom measurement errors are compounded when 
ertainities for Internal Standard areas are added. 



  iarea
l



 IS



II. BACKGROUN
 
Purpose of Internal Sta

I. ABSTRACT 
 
Internal standards are frequently
based on a number of factors rel
tion of internal standards in the 
EPA Method TO-15 is to correc
need for complicating system op
addition. 



ND 

andards

y employed in many analytical methods, especially involving gas chrom
lated to the method and analytes of interest. Criteria for choice of intern
analysis and how their usefulness can be impacted are discussed. The p
t for instability of the mass spectrometer.  Inherent ability with a high p
perations with the addition of internal standards. Data are provided that



matography.  Their selection and use are 
nal standards are reviewed. Methods of addi-
primary application of internal standards in 
performance mass spectrometer alleviates the 
t demonstrate improved results without this 

Th
Br



y

Mandate F: Not interfere in or be interfered with by
Coelution of Bromochloromethane w

he example on the left shows no distortion when concentration a
romochloromethane as shown on the right the internal standard
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y any analyte or matrix component to enable identi
with adjacent analytes creates peak distortions and invalid results.
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asurements gives an elevated error of 20% for  
final result, thus impacting the detection limit. 
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Purpose of Internal Sta
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  Sample preparatio

1. Sample 
2.  Purging 
3.  Injection

 Monitor performance
  Chromatography 

4. Leaks 
5.  Column 
6. Retentio

  Detector performa
7. Changes
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romochloromethane, as shown on the right, the internal standard
eaks are normalized for easier visual comparisons. 
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Stability achieved with high performance ma
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III. SUMMARY 
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 measurements. 
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