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ABSTRACT

Nowadays, biogas produced from landfills and wastewater treatment plants or lignocellulosic biomas is important sustainable and
affordable source of energy. Impurities from biogas stream can cause a serious odor problem, especially for residents of areas immediately
adjacent to production plants. Therefore, biogas pre-treatment is necessary to protect engines that convert biogas into energy and in
order to increase the specific heat. Methods based on the use of physical absorption show a high efficiency of the impurities removal from
the gas phase using appropriately selected absorbents. In the presented study the purification of model biogas mixtures contaminated
with cyclohexane, toluene, propionaldehyde, 1-butanol and dimethyl disulfide. Three absorbents were used in the research: hexadecane
and two deep eutectic solvents: choline chloride with urea in 1:2 molar ratio and camphor with guaiacol in 1:1 molar ratio. For process
efficiency monitoring the electronic nose was used. The obtained results were compared with gas chromatography analysis.

Synthesis of DESs Experimantal setup
DESs wre synthesized by mixing two components choline chloride (ChCl) with urea (U) in 1:2 molar ratio The model impure biogas were prepared in Tedlar bags. The composition of the model gas was as follows:
and Camphor (C) with Guaiacol (Gu) in 1:1 molar ratio, at 70°C for 30 min using magnetic stirrer until 75% methane and 25% carbon dioxide. The contaminants concentrations were equal to 16 ppm.
homogeneous liquid were received.
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Fig 1. Molecular structures of DESs A) ChCI (1:2), and B) C:Gu (1:1)
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Electronic nose development

Figure 4. The schematic of experimental setup
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Figure 3. An example of chromatogram of impure peaks area determined for all compounds in the impure biogas sample
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RESULTS

Graphical representation of purification efficiency determined using electronic nose for three absorbents is presented in Figure 6. The composition of the tested mixtures and the obtained results of purification efficiency are

presented n the table' Mixture Concentration in the mixture [ppm)] hexadecane C:Gu(1:1) ChCLU (1:2)
number cyclohexane DMDS toluene 1-butanolpropionaldehyde PEgesePEse PEenasePEse PEanseePEsc
< . . . % 1 16 0 0 0 0 433 424 669 676 580 551
ChCI:U (1:2) ¥ C:Gu (1:1) HEXADECANE . 2 16 0 0 0 0 408 440 647 589 553 536
3 K . -l 4 &' *: ¥ 3 16 0 0 0 0 274 296 566 487 449 404
< ¢ . <zt o o = . *° - 4 0 16 0 0 0 251 491 434 654 263 583
Z vie en ” O o, o °, 5 0 16 0 0 0 279 479 392 699 309 603
O M " 7 ¢ 6 0 16 0 0 0 259 445 375 573 288 517
0 - ox . 7 0 0 16 0 0 717 652 833 725 788 T74.1
- X = * © . . 8 0 0 16 0 0 746 678 B850 893 810 729
® ; " N E s B 0 * o, ¢ _ 9 0 0 16 0 0 60.0 618 762 755 699 685
n % vo 0’ * 8 . . " O bo % @ pure biogas sample 10 0 0 0 16 0 390 339 638 619 541 524
O i SO “ 't o L " = ¢ : 1 0 0 0 16 0 350 333 61.0 696 506 56.7
= g ¥ . e @ process sample 12 0 0 0 16 0 302 293 578 514 465 418
Y ¢ . @ impure biogas sample 13 0 0 0 0 16 506 516 708 701 630 66.8
P 9 P 14 0 0 0 0 16 S00 445 706 776 626 557
15 0 0 0 0 16 486 520 096 682 614 522
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Figure 6. Results of purification efficiency determination using electronic nose (geometrical representation) 18 16 16 16 16 16 183 204 219 242 79 88
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SUMMARY

The results obtained using an electronic nose are slightly different from the results obtained using gas chromatography. This shows that electronic nose can be successfully use to monitor the biogas purification process by
absorption. Only for dimethyl disulfide, the e-nose significantly deviates from the reference values. This is due to the very low sensitivity values for dimethyl disulfide of both sensors. Electronic nose are significantly cheaper
than chromatographs, they enable much shorter time of single analysis and easy possibility of automation. As a part of a research, the usefulness of deep eutectic solvents (DES) as a green alternative to ionic liquids for biogas

purification has also been demonstrated.




