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Description: Study of new catalytic materials for the conversion of syngas
or syngas + CO2 (Biosyngas) to wuseful products as methanol or
hydrocarbons. In this thesis the candidate will conduct the bench scale
plant reported in the figure, based on a continuous packed bed reactor

Summa! ! able to work until 30 bar and 400°C. The preparation and characterization

(TEM, SEM, XPS, TPR, ICP) of the catalysts with traditional and innovative

Description: Adipic acid is an important building block for the production
of Nylon 6. Nowadays, it is produced starting from fossil source with a
process characterized by a negative impact from an environmental point of

The SusCheOpe research group is devoted to the development of method will be important part of the work. Analytical quantification will view. New researches are conducted worldwide for its production starting
Innovative research topics of potential industrial interest in the field be done by micro-GC, GC, TOC, HPLC. l\/lodellng_ and simulation of the from biomass with green processes. In this context, one possibility is to
of chemical reactivity, in particular promoted through heterogeneous reactor, also in collaboration with POLIMI group, will be performed. produce adipic acid in a two phases process. In the first one biomass are
catalysis, in separations and in process simulation. Keywords: biosyngas, heterogeneous catalyst, methanol, Fisher-Tropsch, transformed in muconic acid by fermentative processes and in the second
characterization. simulation one muconic acid is reduced to adipic acid in a hydrogenation reactor with

= Chemical reactivity is studied in different kinds of reactors (batch, evfidas: Wl MEETETET a7 Use (AOIE caiElEt [SrEmEETen AT heterogeneous catalyst. Our group Is working In this second step with

semibatch and continuous) and is devoted to the production of o .- - st BlSISIaE Sl o 1 TeTent catalySte .

U terial hing terial 4/ S characterization (30%); analytical activities (10%); literature research, data Keywords: adipic acid, biomass, heterogeneous catalysis, reactor,

u_?[hslor materials, stea:rf: Ing ti; ra\év rgi_erlal S ana/or strategies analysis, modeling and simulation (20%) simulation. LCA

N eSS O T | PrOCEsSEs. i i i P~ : : M : Activities: literature research, data analysis, modeling and simulation
= The separation processes concern technologies such as distillation Collabarationsuinmthisuropic SaolitecnicoRdiNtilano. g Rolytecnnigiieson ’ A .

. : _ ) - PP : (30%); experimental activities (70%)
(batch and continuous), absorption and solid-gas separations wloitreel, Biibets el Perig Collaborations: Politecnico di Milano,

(adsorption).
= The process simulation is based on innovative software through

which it Is possible to reproduce various kind of processes or parts N N % — @ . . .
of them. Process simulation, sometimes coupled with experimental zL £ \{iu W( — )K/V\H/ — )LNY
activity, allows analysis and optimization of new technologies and | p® s mconic scid (2E)2-hexenediic acid Adpicacid 6
plant schemes. | g uh ] I
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1, Fischer-Tropsch and methanol synthesis
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Description: The production of terephthalic acid occurs by the
catalytic reaction of p-xylene with oxygen (or air), using acetic
acid as a solvent, with the production of water as the main co-
product. The acetic acid-water mixture thus produced must

LIl e - = ) (LS MO ol d'.St'“at!OH Description: A semi-batch reactor (SBR) is a variant of a batch reactor in
el . .. L ] : column. Our group proposed a new distillation configuration | which a reagent is added intermittently or continuously to another content

Description: The purification of air from Volatile Organic Compounds (VOC) based on the use of the same p-xylene as an extractor solvent. . as a batch in a vessel. The reactor developed in the research group can be
PR olcal industrial ‘prabicegipr BESEyal THEEsSss. Aifong| othegy This technology has been optimized through experimental conducted in batch or- semibatch mode and is suitable for the collection of
fecnnologies, the removal of thesc ERUIEENEEEIINISIREbs0TP lon columy activities, process  simulation and  techno-economic 11 Kinetic data and the verification of heat balances between the heat
IS a highly interesting possibility. Different VOC compound or VOC mixture optimization. Now, we should check the entire terephthalic roduced by the reaction and that disposed of in the external exchange
will be used in two different absorption columns, 1 m height, with classical acid plant configuration. New experimental tests and new I I'Oacket It isy ossible to take into corl?sideration in the research wo?k
water absomption or new innovallieuuii BT g alivater /of process simulationSsEiEEESEslE i) contiilERtiIERapplication {jiffere.nt t pgs of reactions for the data collections that will be the basis
mixture to increase the solubilities of long hydrocarbons. Experimental study of the new technology. of the design of the industrial reactor and its optimization
activities and simulation studies will be performed to optimize the This topic is to be considered as an example of the working '
Feleae gy ooth Trom a chemicaliand \EugICaRO LISt view. method and of the thesis topics available, to be defined, in Activities: literature research, data analysis, modeling and simulation
Keywords: absorption columns, VOC, water-oil mixtures, , simulation, LCA this line. (30%): exp;erimental Activities (%O%) ’
Activities: literature research, data analysis, modeling and simulation Keywords: terephtalic acid, distillation column, azeotropic Collal’j)orationS' Universita dell’ Insubria
(30%); experimental activities (70%) distillation, reactor, simulation, economical analysis '
Collaborations: Politecnico di Milano, Activities: literature research, data analysis, modeling and

simulation (50%); experimental activities (50%)

Collaborations: Politecnico di Milano C?
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3. Purification of YOC 4, Terephtalic acid optimization process
by absorption columns by improvement in distillation column

5. Semibatch reactors for
kinetic data and heat balances

H'l{:} IT1 Description: Normal filter hoods for air purification are limited by
the need for periodic regeneration or replacement of the adsorbent
material. In this topic we want to produce a photocatalytic
adsorbent material capable of adsorbing polluting molecules with
high efficiency during the functioning of the hood and enter into
photocatalytic regeneration during the period of non-activity of the
hood. The balance between adsorbing properties and the presence
of photoactive material represents the main point to be optimized
in the work.

Keywords: Adsorption processes, activated carbon, air purification,
regeneration, titanium dioxide, photocatalysis.

Activities: literature research, data analysis, modeling and
simulation (10%); experimental activities (90%)

Collaborations: Prof. Mariangela Longhi
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6.Air purification by photoactive
adsorption processes
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