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Introduction
Solid phase micro extraction (SPME) was developed to address to need to facilitate 

rapid sample preparation in the laboratory. SPME fiber consists of a small amount of 

the extraction liquid phase deposited on a solid support.

Solid phase micro extraction is based on the distribution of the analyte between the 

sample and the absorbent layer of the fiber and it is considered that the separation is 

complete when the analyte concentration has reached distribution equilibrium 

between the sample matrix and the fibber coating. The analytical basis for 

quantification through this technique is linear dependence between the amount of 

analyte extracted onto the coating and the analyte concentration in the sample under 

well-established operating conditions.

Materials and methods
Pentachloro-nitro benzene (5000ug/mL in acetone) was obtained from Ultra Scientific 

Analytical Solutions. All chemicals were of analytical grade with purity above 99 %. 
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experiments were performed on a GC (7890A, Agilent Technologies) with a micro 

electron capture detector and mass selective detector (5975C Agilent Technologies), 

a Multi-Mode split/split less inlet used in the split less mode, and a MultiPurpose 

Sampler with SPME capability (MPS 2, Gerstel). The whole analytical procedure was 

controlled with the program MSDChemStation (Agilent Technologies) and Maestro 

(Gerstel).

Results and conclusions
The parameters that affect the SPME process were evaluated and optimized: Final and 

initial conditioning of the fiber, Incubation time, Incubation temperature, Extraction 

time and Desorption time.

After optimization, the time is reduced by approximately 15% (Figure 1).

Using the overlay option of the work steps from Maestro soft the time is reduced by 

25% (Figure 2).

Comparing the LLE with SPME, it is found that the time needed to process a sample 

by SPME is 3 times smaller than by LLE (Figure 3).
Good recovery performance and reproducibility are found for SPME technique. 
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Figure 1. Operational parameters optimization

Figure 2. Prep-ahead option of Maestro soft (with and no option)

Figure 3. Working time for GC-LLE and GC-SPME

Table 1. Recovery efficiency and reproducibility (average of 7 replicates)

Technique Added,  μg Found, μg
Reproducibility, 

(CV%)

Recovery 

efficiency, %

LLE
20

13.64 18.38 68.19

SPME 18.38 3.01 92.10

Advantages of the SPME technique:

• Less analysis time vs. LLE with over 75%

• Recovery yield increased by > 50% compared to LLE

• The reproducibility of the entire analysis process is about 6 times better than LLE

• Increased sensitivity compared to LLE

• Required sample volume reduced compared to LLE (from 1L to 10mL)

• The absence of organic solvents with environmental and health impacts.


