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ABSTRACT 

Direct coupling of a capillary supercritical fluid chromatograph to a benchtop electron ionization (EI) mass spectrometer using a 
GC-MS interface with minor modification is described. The SFC-El-MS of the thermally labile pesticides aldicarb, diuron, methio- 
carb, alachlor, bendiocarb, and carbaryl plus other analytes have been obtained with good chromatographic integrity and sensitivity. 
This system routinely provided low nanogram level detection in the full scan mode for the pesticides as well as picogram levels for some 
selected analytes. The highest %R.S.D. for repeated injections of naphthalene over a two-week period using this benchtop SFC-EI-MS 
system was 6.4. The ELmass spectra have been successfully searched using conventional mass spectral libraries. 

INTRODUCTION 

The viability of supercritical fluid chromatogra- 
phy with mass spectrometry (SFC-MS) has been 
demonstrated by many researchers [l-15]. These in- 
vestigations have produced reliable methods for 
conducting chemical ionization (CI), atmospheric 
pressure ionization (API) and electron ionization 
(EI) with both capillary and packed-column SFC. 
A majority of these investigators have employed CI 
since it generally provided lower detection limits 
than EI at high source pressures typical for SFC. 
Most of the mass spectrometers used for these stud- 
ies have been research grade instruments. 

The use of benchtop mass spectrometers in con- 
junction with gas chromatography has made GC- 
MS accessible to most laboratories, These instru- 
ments have not been applied to SFC primarily be- 
cause of their pumping limitations, low mass range, 
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and integrated design. The mass range limitation is 
critical for analysis of high-molecular-mass com- 
pounds, but does not limit the use of benchtop in- 
struments for the analysis of lower-molecular-mass 
thermally labile or highly polar compounds. The 
sophistication involved in the reported interfacing 
techniques is also a problem and is often too com- 
plex to implement in a routine analytical instru- 
ment. 

There are only three papers thus far cited in the 
literature on SFC with a benchtop mass spectrom- 
eter. Two of these research groups resorted to 
chemical ionization to accommodate the high 
source pressures of SFC. One, by Lee and Henion 
[16], described the marriage of capillary SFC to a 
HP 5970 mass selective detector modified with the 
addition of 330 L/s turbo pump and a HP 5995 CI 
ion source. This system detected low nanogram lev- 
els of some selected volatile compounds. The CI 
mass spectra of these compounds showed an abun- 
dance of (M + 1) ions, but lacked the structurally 
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TABLE I 

PEAK AREAS (m/z 284) AND SIGNAL-TO-NOISE RATIOS 
FOR A lOO-ng HEXACHLOROBENZENE INJECTION AS 
A FUNCTION OF COLUMN PRESSURE 

E. R. Baumeister, C. D. West, C. F. Ijmes and C. L. Wilkins, 

Anal. Chem., 63 (1991) 251. 
H. T. Kalinosky and R. D. Smith, Anal. Chem., 60 (1988) 

529. 

Values for the peak areas and Sjlv ratios are averages from three 

measurements. 

S. M. Musser and P. S. Callery, Biomed. Environ. Mass Spec- 
tram., 19 (1990) 348. 
J. F. Anacleto, L. Ramaley, R. K. Boyd, S. Pleasance, M. A. 
Quilliam, P. G. Sim and F. M. Benoit, Rapid Commun. Mass 
Spectrom., 5 (1991) 149. 
B. W. Wright, H. R. Udseth, E. K. Chess and R. D. Smith, J. 
Chromatogr. SC., 26 (1988) 228. 
A. J. Berry, D. E. Games, I. C. Mylchreest, J. R. Perkins and 
S. Pleasance, J. High Resolut. Chromatogr. Chromatogr. 
Commun., 11 (1986) 61. 
R. D. Smith, W. D. Felix, J. C. Fjelsted and M. L. Lee, Anal. 
Chem., 54 (1982) 1883. 

S. D. Zaugg, S. J. DeLuca, G. U. Holzer and K. J. Voorhees, 
J. High Resolur. Chromaiogr. Chromatogr. Commun., 10 
(1987) 100. 
E. D. Lee and J. D. Henion, J. High Resolut. Chromatogr. 
Chromatogr. Commun., 9 (1986) 173. 
E. D. Lee, S-H. Hsu and J. D. Henion, Anal. Chem., 60 
(1988) 1990. 

C. W. Saunders, L. T. Taylor, J. Wilkes and M. Vestal, LC . 
GC, (1990) 46. 
J. F. J. Todd, I. C. Mylchreest, A. J. Berry, D. E. Games and 
R. D. Smith, Rapid Commun. Mass Spectrom., 2 (1988) 55. 

Pressure (atm) Peak area SIN R.S.D. (%) 

219 50 841 16 1.4 

250 28 804 22 2.2 

305 14 088 10 5.6 

347 10 750 6 2.1 
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