
Bisphenol A (BPA)
• IUPAC Name: 4,4'-(propane-2,2-diyl)diphenol  
• CAS# 80-05-7
• Other Names: 4,4'-(1-methylethylidene)-bis-phenol; Parabis A; BPA 157

Instrument Conditions
GC Conditions
Column: SHRXI-5MS, 30m, 0.25mm id, 0.25 μm film
Injection Port: 300°C 
Carrier: Helium @ 50 cm/sec constant linear velocity
Splitless injection, 5 min. sample time
Oven Program: 80°C hold 5 min, 25°C/min to 240°C, 15°C/min to 265°C

Mass Spectrometer Conditions
MS interface: 285°C
Scan: 35 – 300 amu at 5000 amu/sec
SIM for m/z 213.10, 228.10, 119.05, 216.10, 234.10, 121.05
Dwell: 0.1 sec

Fibers

Background and Need for a New Method
• BPA is used in the manufacture of polymers
• BPA is an estrogenic compound
• There is disagreement about what constitutes a safe level of BPA
• Many “BPA Free” products are coming onto the market
• There are questions about what constitutes “BPA Free”

Project Summary
• Much of prior work was performed using LC/MS-MS.  Such techniques require expen-

sive instrumentation and highly skilled chemists to operate the instruments.
• The project was undertaken to provide a quick, inexpensive, easy-to-use method for 

analyzing BPA at low levels in consumer products.
• Earlier work done with SPME at higher levels indicated that such a method could be 

developed using modern, sensitive instrumentation.  
• The project turned out to be much more difficult than anticipated.  

Experimental
• Used solid phase microextraction (SPME)
• Examined most commercially available SPME fiber types
• Experimental work performed on a Shimadzu QP-2010 Ultra GC/MS
• Used FASST (Fast Automated SCAN/SIM Type) GC/MS 

Future Considerations
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Analysis of Low Concentration BPA in Consumer Products by GC/MS without Derivatization

The following fibers were evaluated:
• Polydimethylsiloxane (PDMS)

 – 100μm nonbonded 
 – 30μm nonbonded 
 – 7μm bonded

• Polydimethylsiloxane/Divinylbenzene (PDMS/DVB)
 – 60μm partially crosslinked

• Polyacrylate 
 – 85μm partially crosslinked

• Divinylbenzene/Carboxen/PDMS (DVB/CAR/PDMS) 
 – 50/30μm StableFlex** highly crosslinked 

Experimental Challenges
• Contamination

– Low-level BPA is everywhere
– BPA was found in solvents, DI water, SPME fibers, FS wool, possibly even the 
 GC septa 

• Adherence 
– BPA sticks to everything, especially SPME Fibers

• Could not get the system clean enough to analyze real samples

BPA Peak Areas after Fiber Conditioning
Fiber Type Conditions BPA Peak 
Area (m/z 213)
60 µm PEG After 36 hours at 250°C     1000  
New 7 µm PDMS After 1 hour bake at 320°C 476920 
60 µmPDMS/DVB After 1 hour at 268°C  135485 
85 µm Polyacrylate After 300°C for 2 hours  343088 

Experimental BPA Spectra

d6-BPA Calibration Curve

• Contamination prevented analysis of “natural” BPA. 
• Experiments proceeded with deuterium labeled BPA. 
• Deuterium labeling was restricted to the six alkyl hydrogens.  The phenol groups 
 were not labeled.  
• Standards were saturated with NaCl prior to use.
 – Prior work indicated that addition of salt yielded better results
 – Response seemed to be higher in NaCl saturated standards
• Most commercially available fibers were examined.
• 7 μm PDMS fiber was chosen.
 – Most consistent results
 – Easiest removal of  d6-BPA
 – “Natural” BPA could not be removed thermally or by solvent rinsing

Additional Discovery

d6-BPA Reappearing from a “Clean” Fiber

• d6-BPA will reappear from an apparently clean fiber after exposure to clean, NaCl 
 saturated, water
 – Occurred multiple times
 – Explains erratic results for unlabeled BPA
 – Can be mitigated by repeated “soak – bake” cycles
 – Makes it impossible to quantitate unlabeled BPA by isotope dilution

10 ppb d6-BPA

Same fiber after 5 min. 
exposure to clean NaCl 
saturated water

Blank immediately 
following the 
10 ppb standard

Chromatogram 
BPA and 
d6-BPA

BPA d6-BPA

• More comprehensive fiber evaluation – cleanup techniques
• Chromatography – move the m/z 216 peaks apart
• Sensitivity – may be improved using this instrument
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