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Chemical Engineering
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Master project

(examples)

The last thing you do over here
can very well be the first you do in a company!
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Collaboration with many companies

O Guest lectures (Polymer Products the all course...)

L Master Thesis and of course Internship!
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R= fatty acid chain o
{2) Vinyl esters : R* = ﬂCH;- ¢ By= HiC _{‘H
(b) Methyl esters : R*= CH, , Ry = HC=-0OH

0

(¢} Anhydrides :R*= Rj\ -Rl"RfJLDH
Which solvent? Toluene, DMSQO?

|

|

f

Salid |I o oF Green
N Easy to remove
|' / Plenty available
|
f ,-r"f Gas
e
T.

Temparabura



7/ university of
ey groningen

hydrophilic

Mo Produccs | HLY CONGECT angle
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B} Vinyl Lurare

hydrophobic
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Biodiesel

Biofuels project; novel biodiesel technology

Light out Heavy out
Light in Heavy in

N\

CCS equipment: Centrifugal-contactor separator

G.N. Kraai, F. van Zwol, B. Schuur, H.J. Heeres and J.G. de Vries, Angew. Chem. Int. Ed. 47(21) (2008) 3905-3908.



On the importance of Catalysis

Three-way catalysts:
Rh + Pt on y-Al, O,

Haber-Bosch process:
N,+3 H, &= 2 NH;
production: 100 million tons/year

Fe-based catalyst A

H20, ¢02

HC, CO, NOx

Energy

Green
Chemistry

v

Reaction coordinate

Zeolite catalysts
for oil-refining




From CO, to valuable products

renewable (— green) C,-feedstock.

#
—
Can we use CO, as building block for polymers and other useful products?

By X Design an d : Advanced High-throughput unit
o |,0 L 1 for studying reactions in CO,
Fe._ —
. o development of 1 , - -

CO, is an inexpensive, non-toxic, widely available and F
co,

as feedstock

S O
\\
e . oo = N enhanced catalysts for
) O T o e the conversion of CO,
|; M .” \ § N\/
~ © Ie § More info?
) % oo A ed ; X Paolo Pescarmona

L sio, ) (p.p.pescarmona@rug.nl)
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Biomass components to obtain specific chemicals and/or product mixtures

Lignocellulosic Biomass

feedstock

Biorefinery

J"F'_\-\-"\-\.
= e

_— ——

e — ———

| = Lignin =10-50%
—— Cellulose 1 ~25-90%

==, Hemicellulose

OH OMe
Eeo 0 HO
W HO
OMe OH

Lignin polymer

New Processing &
Fractionation Strategies

Renewable Platform Chemicals

@ Aromatic /@
———R ———R
— HO o

o 0 0

OH 0 i
| (8] -
Lﬁ/ ! IJIHG MDH
"u_n'xl" ! Furanic

Products

sl

—_—

&

Materials/
plastics

Pharma/

— % . -
~ * = fine chemicals

_ —a W Flols
Catalytic " Depolymerization E

4

Carbohydrates

Biopolymers
Strategic modifications

Structure elucidation

Structure-Reactivily relationships

New direct applications

Advanced analytics

Mechanistic studies

anfeA

More info?
Peter Deuss
(p.j.deuss@rug.nl)




Novel reactor concepts + precision catalysis for highly efficient chemical conversion

Chemu-r:ata.'ync -::-::-rwersmn

fntens:ﬁed reactor fenhnnfngfes

-

Lignocellulosic biomass
(and derivatives)

M cwon 'DH

Biobased chemicals
(and materials derived)

Phase 2 FProduct

Structured flow (microjreactor

Mg REaU #
— Ha I 1&“ _E__ G D/"‘U—-—"’\ J\w/u\
|: Gas |I.J|:|_l.ld1 Sas :I

- Packed calalyst
Glumse Frucmse { om ) U %’“ e
o
Wall-coaled
—Sf\;% Al — e B
HO
i . FDCA Furfuryl alcohol
H "bH Advanced process control & improved chemistry il bl
kylose
More info?
Jun Yue

(yue.jun@rug.nl)




Vapor deposition polymerization and polymer structure-property relationships

— G LS b
— B ROR k|

L Fraquasncy {radis or HI)

Sy
Patternable and
Mon-biofouling surfaces

More info?
Ranjita Bose
(rk.bose@rug.nl)

self-healing polymers
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Design of well-defined functional (co)polymers for industrial applications

I/_ATRFW RAFT —\ @

Span®™  ags e 0
)

G g
e ) —) coatings

detergents

l\\ _/’J 3 thermo-reversible rubbers

More info? ‘

Patrizio Raffa
(p.raffa@rug.nl)
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