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Abstract

In this research, the MPC obtained from the pyrolysis of r-MMIL-88 was applied
for preconcentration of two homo and hetero-polycyclic aromatic hydrocarbons.
The target analytes were determined by high-performance liquid chromatography
with ultra violet detection system (HPLC-UV). Various -characterization
techniques such as FT-IR spectroscopy, TEM, VSM, and XRD were employed.
After that, central composite design (CCD) method was utilized to explore and
optimize affecting factors. Applicability of the MPC was explored using
dibenzothiophene and 9,10-dimethylanthracene, as the model analytes. Under
the optimum condition, LODs and linear ranges were achieved in the domain of
0.05-0.1 pg L™ and 0.25-500 pg L™, respectively. Repeatability of the method
as RSDs was evaluated which was <7.8% (within-day, n = 5) and <12.5%
(between-day, n = 3). Ultimately, the method was applied to analyze well and
seawater samples and satisfactory results (RSDs%, 6.7-10.6%; relative
recoveries, 94-105%) were obtained. The results of the analysis of real samples
showed that this technique can be successfully used to extract and preconcentrate
the desired compounds in samples with complex texture.
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Figure 1. FT-IR spectrum of the (a) magnetic r-MIL-88A, and (b) MPC.

1. Field Cmission Scanning Electron Microscopy
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Figure 5. The effect of adsorbent type on the extraction efficiency of PAHs.

1. One Variable at a Time (OVAT)

2. Multivariate Optimization
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Table 1. Minimum, middle and maximum levels for CCD assay.

A: Sample volume (mL)

B: Adsorption time (min) 10
C: Eluent volume (pL) 90
D: MPC amount (mg) 20

_
50 65 80 35

Level Star points (o = 2)

95

15 20 5 25

100 110 80 120
35 50 5 65

2. Trial Version
6. Quadratic
10. Lack of Fit

1. Design-Expert
5. Input Value
9. Noise

3. Desirability function
7. F-value

4. Objective Function
8. Significant
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Figure 8. Estimated response surface plots obtained from the experimental design.
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Table 2. Optimum values obtained from the CCD design.

Eluent volume (pL)

Adsorbent amount (mg)

Adsorption time (min)

Sample volume (mL)

Optimum value 100 45

18 76

($9lgiedin Gl g, Shunld a1 Y Jgua

Table 3. Figures of merit of the proposed method.

Analyte Linear range
DBT 0.1 0.4 0.4-500 0.9954
9,10-DMA  0.05 0.25 0.25-500 0.9946

0/4)C 0/4)°
ER (%)° R_SD_ (%) RSD (%)
(within day) (between day)
301 39.6 7.8 12,5
393 51.7 6.9 10.6

2 Enhancement factor.
® Extraction recovery.

®Relative standard deviations (n = 5 samples for within day and n = 3 days for between day) were obtained at 25 ug L of

the analytes.
Al concentrations are based on pg L.

1. Validation 2. Recovery Percentage
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Table 4. Determination of PAHSs in different real samples.

Initial value | Added | Found, RSD (n=3) RR? (%)
DBT

ND ® 10.0 9.5,9.5 95

Well water
9,10-DMA ND 10.0 9.8,8.2 98
DBT ND © 10.0 10.3,6.7 103

Caspian Sea
9,10-DMA 4.0 10.0 14.5,10.6 105
DBT ND 10.0 9.4,7.0 94

Persian Gulf
9,10-DMA 5.8 10.0 15.5,9.9 97

All concentrations are based on pg L™
® Relative recovery
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Table 5. Comparison of the current research and the previously reported research for the determination of PAHs.

Analytes Method

BT, DBT SPE- GC-FID*? Soail 3.8-;3;0.2

9'1§fAMA SPME "-GC-FID Sea water 1.0-100

g'lngMA SPME-GC-FID Sea water 0.4-600

: IODD?/ITA D_U_S;Z';PLC_ Sea water 0.25-500
BAA

DBDTM%O' MSPE-HPLC-UV We'\',virt‘:r S¥8.25-500

0.34-
0.71°¢

0.2-
0.32

0.05-
0.12

0.06-
0.18

0.05-
0.1

Extraction

time (min)
= <74 - [24]
1.0 72< 20 [25]
Oﬂ' 6.8< 60 [26]
05: ©70%< 15 [27]
oa T B

& Gas chromatography-flame ionization detector.
® Solid phase microextraction

®mg kg™.

All concentrations are based on pg L™
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