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Determination of Bisphenol A in Air by Gas Chromatography

- Mass Spectrometry as Trimethylsilyl Derivative

Hiroshi SETO", Tkue SAITO", Aya ONUKI", Shin-ichi UEHARA" and Takashi FUJII”

An analytical method was developed to determine bisphenol A (BPA) in air using gas chromatography - mass

spectrometry after trimethylsilyl (TMS) derivatization.

number of the capillary column for BPA have been improved remarkably by TMS derivatization.

Separation efficiencies such as the theoretical plate

When airborne

BPA was sampled through quartz (front) and ODS (rear) filters, BPA was captured as particles on the quartz filter.

No breakthrough of BPA occurred even if air was sampled at 14.4m?* (10 L per minute for 24 h). The recovery of

BPA from the quartz filter was 85.6% on average. The quantitative limit of BPA in air was 0.07 ng/m°. The

concentration of BPA in the outdoor air was measured as 0.42 ng/m®. On the other hand, BPA concentrations in

the indoor air ranged from 1.19 to 1.85 ng/m?, showing higher levels compared with that of the outdoor air.

KeywordsD OO OO 00O A bisphenol AD OO OO indoor air0 D00 00OOOOO endocrine disrupterd 0 O
0000000 trimethylsilylationd 0 00 O derivatizationd 0 000 0000000/00000 gas

chromatography / mass spectrometry
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Fig. 1. Reaction Scheme

Reaction occurs at room temperature to form a BPA-TMS
derivative
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Table 1. GC/MS Conditions

Parameter Setting
GC Column Ultra-1(0.20 mm i.d.x 12 m, df=0.33y m)
Column Temp. 700 (2 min) — 200 /min - 2500 (4 min)
Carrier gas He (0.8 mL/min)
Injection Temp. 2300

Injection Mode  Splitless (purge on time 1 min)
Injection Volume 1y L

Electron Impact(EI)

70 eV

Source Temp. 2000

Detector Voltage 350V

Acquisition Type SIM

m/z 2120 Fluoranthene-dio0J
m/z 3570 BPA-TMSO

m/z 3720 BPA-TMSO

Tonization Mode

e-Energy

Monitoring Ions

IN
—

Filter Holder

ouT

Flow Meter  Air Pump Gas Meter

Fig. 2. Diagram of the Air Sampling System
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Fig. 3. SIM Chromatograms of BPA-TMS Derivative (upper ) and BPA (lower)

Table 2. Comparison of Chromatographic Parameters

Table 3. Detection Limit and Quantitation Limit

Parameter Value Filter No. Concentration (ng/Air m®)
BPA BPA-TMS 1 0.049
Theoretical plate (n) 124,000 828,000 2 0.043
Peak symmetry (As) 4.1 0.95 3 0.057
Partition ratio (k’) 5.2 5.5 4 0.050
Partition coefficient (K) 780 819 5 0.038
Selectivity factor (o ) 1.0 1.1 Average 0.047
Resolution (Rs) 3.0 15.0 SD 0.007
DL(ng/Air m®) 0.02
QL(ng/Air m°) 0.07
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gbooo,00boobooboobooboobooooon
O0U0U00BPAODODOOUUOODOOUUOODOOOOO
gbobooooobooboboboooooboonboog

goboboboboooooobooobooboboboobooo
Ooo0ooooobLOoOoOoOoOoUoooouooooooo
oQLODlo0000OoOo0oU0oooooooooooooo
000000000000 00000O00oUBPAODODO
00000000000 144 w000

00000 Table 30 00 00DLOO0.02 ng/m*0 QLO
007 ng/m’0 00000000000 00BSTFAOOO
gbooooooobaon
gboobooooooob bobobooooobooboo
gbooboooooooboboboboboooooooo
O0oUoooooobSOOOOOOoUUOOoOoOoOOUOd



oo0oooooooooos2, 2001 211

Table 4. Recovery and Break-through of BPA on Each Filters

Table 5. Stability of Filter Blank Value During Preservation

Test No. Recoveryd O O Break-through (%) Period
Quartz ODS1 0ODS2 Time BPA concentration in extract (ng/mL)
1 85.73 0.00 0.00 (day) Quartz 0ODS
2 81.33 0.13 0.00 0 0.06 0.07
3 82.51 0.00 0.00 3 0.07 0.13
4 84.12 0.00 0.00 7 0.08 0.13
5 94.21 0.00 0.00 14 0.09 0.12
Average 85.58 0.03 0.00 21 0.10 0.11
SD 5.10 0.06 0.00 Time : The days after preparation.
cvo) 5.96 O 0

BPA (500ng) was added to a quartz filter.
Volume of air passes through filters was 14.4 m°.
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Table 6. Stability of BPA-TMS Solution

Time (day) BPA conc. (4 g/mL)
0 1.00
3 1.08
7 1.02
14 1.10
21 0.87

The solution was stored in a refrigerator at 4 0 .
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Table 7. BPA Concentrations in Air Samples

Air sample BPA concentration (ng/m®)
Location Date Sample No.1 Sample No.2 Mean
Oct. 34 1.83 0 1.83
Nov. 20-21 1.48 ad 1.48
Indoor A Nov. 29-30 1.65 1.74 1.70
Dec. 12-13 1.52 1.73 1.63
Dec. 20-21 1.82 1.88 1.85
Indoor B Dec. 18-19 1.19 1.19 1.19
Outdoor Dec. 25-26 0.40 0.44 0.42

O : Not determined.
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Fig. 4. Schematic Drawing of Exudation from Material and
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