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Analysis of MTBE and TBA Using SPME Technique with GC/FID

Sang-Woo Ahn and Soon-Woong Charlg
Dept. of Environmental Engineering, Kyonggi University, Suwon City, Korea

In this study, Solid-phase microextraction (SPME) with GC/FID was studied as a possible alternative to lig-
uid-liquid extraction for the analysis of fuel oxygenates in water. Experimental parameters sug¢imasars
boxen/polydimethylsiloxane, extraction time of 20min, extraction temperature®©f Besorption time of 5
min at 256C, sodium chloride (NaCl) concentration of 25%(vol/w) combined with magnetic stirring were
selected in optimal experimental conditions for the analysis of MTBE and MTBE oxidation product, TBA. The
linearity of (?) for MTBE and TBA was 0.9958 and 0.9895 when analytes concentration ranges from 30 to
300pug/L, respectively. The relative standard deviation (%RSD) were 2.5 and 3.2% for concentratiquy/of 50
L (n=5), respectively. And also the limit of detection (LOD) observed in our study for MTBE and TBA were
10.5 and 15.5ug/L, respectively.
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Table 1. Operating condition for GC

Class Condition
. Nitrogen 1.0 mL/min, set constant
Carrier gas
flow
Make-up gas Nitrogen 30 mL/min

2:1, 5:1

11 mm high temp/low bleed septa
(Agilent part NO:5182-3413)

Split/splitless, ID 4 mm (Agilent
part NO:5062-3587)

270°C

Detector temperature 270°C

40°C for 5 min, 2°C/min to 60°C,
held to 3 min and post run 120
°C 1min (total time 19 min)

Split ratio

Septum

Inlet liner

Injector temperature

Oven
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Table 2. Kind of fiber and used
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Fig. 2. Effect of fiber on the absorption.
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Stationary Phase pH Max. temp. Operating temp. Used
Volatiles
PDMS 100 pm 2-10 280°C 220-280°C Nonpolar semivolatiles
Nonpolar high molecular weight compound
PDMS/DVB 65 pm 2-11 270°C 200-270°C Volatile Amine, nitro aromatic compound
CAR/PDMS 75 pm 2-11 320°C 220-310°C Gases low molecular weight compound
Polyacrylate 85 pm 2-11 320°C 250-310°C Polar semivolatiles
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Fig. 3. Effect of extraction time from 1 to 60 min,
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Fig. 4. Effect of desorption time from 5 to 40 min.

olg] ol BAMEe] ZERHTl A AAsIe
g dAgze 253 HX] = 3iHon, 2 4y
oA 270°Co)A] 5 minolA] 40 m1n7L G2A 7k
Blof M E2be] WelE AT EQdrh BE AR

mr&n

7F A BT 2ol Blsle] FeFlo] WorE Fig,
4ellx] B ]1_7/4\-'4' o] 2|7kl w2 eRke] W
3k €922 5m 1?01]% o kol gl e
2 Hepsit 1 A7e A3 5 mintE B

o8 vehgARE, B AfME
3b7] 918le] 5ming] Al7HE R

v >.|\l OIH 5

Fan;
29 ¥ e
A% F2Re F5

T 2=

ST

_Fl

0

34. BfAS=e] Wt =70l mME S M
BaA42 Wi zlo sz AF7) fiberol] 3=
UE M e AEdARME 55 A 2%,

AEF To] AUThL? NE 2=Z HIAZoEN
SPME7 e A=A Fa3t 71495 s "ok

24#7] It} Headspace SPMEOIA A|82%¢) Z7}
= %@E—%i —“Qr“ BES 52 Z7MA B} wE
E T 3o, #Atge] & BAEEY =
=207 o

o2 Slgfel S/ ST,

=E %ﬂ*]ﬂ?q‘?} BT =
FaAZ B AfdX s FE Al 25E
10~80°C7}A] ¥izIAZI 0 8% 1 =2 &
Fig. 5ollx{¢} 7ol 50°CellAie] 5 ] o =4 ‘/‘rE‘r
o, MTBEQ] “3-¢ headspace SPME®} direct
SPME®¢] #4 7]19¢] Aol= UAW Achtenst
Puttmann®¢] &7 Ao} SA}EF AsES Wit Lk
Eo|3t e TBAY A% % 257} Z71del wet

H
o _11‘
o
r_ugj
E
K



SPME-GC/FIDE ©|45t MTBE ¥ TBA &4l #3F A+ 5

300
o) O,
250 A o
—e— TBA
200 | o O MTBE
5 N
g o °
<
~ 150 1
©
[
o
100 A
50 4
0 T T T T
20 40 60 80

Extraction Temperature(°C)

Fig. 5. Effect of temperature on extraction.
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Table 3. Correlation coefficients (%) of linearity,
repeatability and limits of detection at standard
concentration range from 30 to 300 pg/L

Compounds RT  Linear( %RSD LOD
P (min) 30-300(n=6) 50pg/L(n=5) (ug/L)
MTBE  6.17 0.9958 50.312.5) 105
TBA 5.26 0.9895 49.84(3.2) 155
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