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Introduction + The reproducibility of different fibers + The comparison of cold fiber extraction efficiency with other PDMS fibers.
The aim of this project Is to evaluate a solid phase microextraction (SPME) method Table 1. The comparison of fibers’ reproducibility of peak area and the maximum shift of retention time | | ZZ . A - B
using a cooled extraction phase to achieve higher sensitivity for compounds with a o T 5
large range of volatility and polarity when compared to the SPME commercial fibers. Cold fiber  DVB/CAR/PDMS  CF no cooling commercial PDMS CF empty vial**  Ew I | : ? i
| 1 PA 3 50 i 5 o
Compounds PA* RT* RSD% RT PA RT PA RT PA RT ; 30 A ? .
In order to effectively exploit the headspace SPME, high temperature usually need to RSD%  shift shift — RSD%  shift ~ RSD%  shift — RSD%  shift : w &
be used to accelerate the mass transfer. Thus releasing more analytes from the =) (i) (=) (i) (=il0) (i) (=09) (i) (o=200) (i)
sample matrix to the headspace. However, since the absorption is an exothermic 2-hexanone e 940 ReRel 090° BEEd 091 Eoed 005 gy -0 e e e e e e e e o e e o g R S R S R R
. . ! o - Ethyl butanoate 838 039 477 0.02 910 0.03 7.4 0.01 12.00 0.02 5 o o o 5 o I 0 o FFEE S S
process, an Increase In t_emperature decreased the dlstr!butlpn coefficients of " Heptanone 2 60 0.8 co5 002 975 0.02 1071 0.01 1150 001 2 @ \ g 2 “QQ,L,@Q\’O;@\@+®° DAl A S @\&@
analytes between _t_he_coatlng and the sample matrix resulting in lower extracted st 955 027 505 002 759 001 611 001 1040 001 Compounds ° Compounds >
amount under equilibrium. Therefore, cold fiber SPME was developed to address 1-heptanol 677 010 940 0.02 1256 0.01 ND 0.00 990 002 060°C  B70°C  L80°C  LSEC  m90°C §60°C m70°C D80°C 085°C mW90°C
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phase. In this cooling/heating environment, the coating/sample matrix distribution 2-nonanone 896 005 813 001 9.63 000 7.08  0.00 9.70  0.01 Figure 4. Extraction temperature profile of (A) cold fiber and (B) DVB/CAR/PDMS fiber for aqueous
coefficient of analytes increases dramatically according to the following equation [1]. Ethyl heptanoate 858 0.05 6.12 001 701 000 646  0.00 9.40 0.01 matrix sampling.
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coating and headspace temperature are both at T.. Ethyl * For the DVB/CAR/PDMS, the extraction amount is a compensation between the increase of Henry
The cold fiber device was coupled with GERSTEL autosampler to achieve hexadecanoate 3256 000 3177 000 2380 0.00 2481 000 850 0.0 constant and decreased distribution coefficient.
completely automation [2]. A septumless head injector was utilized to accommodate " PAand RT represents for peak area and retention time respectively. * The major advantage of cold fiber is it can be used for high temperature sampling
the large external needle. Fourteen compounds within a large range of volatility and ** Empty vial means the standard were spiked directly to the empty vial without aqueous. |
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+ Fabrication of the fully automated cold fiber device. e I o |
+ Evaluation of the reproducibility of the cold fiber SPME. | | < 70 { Extraction time: 40 min Figure 4. Extraction temperature profile of (A) cold fiber and (B) DVB/CAR/PDMS fiber for solid matrix
+ Comparison of the extraction efficiency of cold fiber to the PDMS coating. § 60 i w ! Extraction temperature: sampling.
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The cold fiber device was built vl OOt | ; ~ + Calibration curve linear range of cold fiber is much larger than the DVB/CAR/PDMS.
on a 100 uL syringe barrel. The T | | | N | | | ~ « LOD for the cold fiber is lower than the commercial PDMS fiber.
liquid CO, tubing was inserted » e — ) Figure 3. Comparison of extraction efficiency of cold fiber, cold Ffber without cooling and o
inside the plunger tubing. o Ll it commercial PDMS fiber for 14 compounds under the optimized condition for each fiber.
Conclusion

A Discussion:
| - The extraction efficiency of the automated cold fiber is much higher than that achieved by | ~ *» The automated cold fiber SPME method can achieve higher sensitivity than other commercial fibers

the cold fiber without cooling due to the effect of cooling increasing the distribution ~ for solid sample sampling due to the cooling effect of the extraction phase.
coefficient. ~ +The cold fiber SPME is suitable for high temperature sampling exemplified by solid matrix sampling.
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* The higher extraction efficiency of cold fiber without cooling compared to the commercial
PDMS fiber for volatile compounds results from the high volume of extraction phase.

the temperature controller.  For the semi-volatile compounds, the amount extracted by the cold fiber is not significantly T — |
| higher than that obtained with the PDMS fiber. One reason is that the equilibrium time for 1]  Z Zhang, J. Pawliszyn, Anal.Chem 67 (1995) 34. |
cold fiber extraction is much longer than 40 min due to the low diffusion coefficient. Another 2] Y. Chen, J Pawliszyn, :Anal.Chem 78 (2006) 5222.
~ reason may be caused by the condensation of water on the surface of the fiber during |

Figure 1. (A) The schematic diagram of the internally cooled SPME device and (B)

extraction. The hydrophobic property of semi-volatile compounds influences the diffusion
when the device was mounted on the the autosampler. ‘ yarop Propetty P - GERSTEL, Inc

process of those analytes on the coating surface.



