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DACG Secretary

From the editor

Prof.Dr. Antoine van der Heijden
Leeghwaterstraat 39
2628 CB Delft

After a warm summer it is time to get back to
work again.

DACG board
Dr. Hans te Nijenhuis (Malvern Panalytical) chairman
Prof.Dr. Antoine van der Heijden (TUD)
secretary
Dr. Pieter Vonk (DSM)
treasurer
Dr. Marketta Uusi-Penttilä (Aspen Oss)
FACET
Dr. Hugo Meekes (RU)
WWW

The DACG spring meeting was held in Enschede
in April. Full coverage is included! We are also
sharing an impression of our British sister
association’s 50-year jubileum. The highlight
(from our point of view) was the DACG
sponsored presentation by Wim Noorduin.
Also, do not forget, the fall symposium and
annual meeting is on Friday October 4th in
Eindhoven! Sign in by September 26th, 2019!

Cover figure
Polarization microscopy image of Alanine Parachlorobenzenesulphonate crystals.
Image by Dr. Laura Spix, Radboud University Nijmegen

As always, it is easy to contribute to the FACET:
recently published articles and theses, photos for
cover figure, relevant announcements, …
Contributions may be delivered by mail, e-mail,
or telephone. Your ideas are welcome, please
notify the editor: Marketta Uusi-Penttilä
Marketta Uusi-Penttilä

Membership
Becoming a member of the DACG is easy: send an e-mail message to Antoine van der Heijden.
The annual membership fee in 2019 is € 15 for professionals, € 10 for retired people and € 5 for (PhD) students.
Participating in one of the biannual symposia for the first time automatically includes a membership for one
year.

Upcoming events
- DACG Fall Meeting, 4 Oct 2019, Eindhoven (preliminary title: Electron microscopy for Crystal growth)
- DACG Spring Meeting, 3 Apr 2019, t.b.d.
- 21st International Symposium on Industrial Crystallization - ISIC21, 8-11 Sep 2020, Potsdam (Germany)
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DACG Spring Symposium
University of Twente, Enschede, 12 April 2019

On 12 April, 2019, the DACG organized its spring meeting “Fundamentals & Applications of Crystal Growth” at
the University of Twente. Local organizer was our former DACG board member, Arie van Houselt. Traditionally
the spring meeting is primarily intended to give the floor to PhD students to present their (intermediate) results as a preparation for presenting their research for a larger audience, e.g. at international conferences. After the opening of the symposium by Hans te Nijenhuis (president of the DACG) and Arie van Houselt (organizer/host), the first lecture was given by prof Harold Zandvliet discussing germanene, the germanium analogue
of graphene – introducing one of the research topics of the department Physics of Interfaces and Nanomaterials at the University of Twente. After this opening lecture, seven PhD students1 from five different Dutch universities subsequently presented the results of their research studies in 20 min presentations. In between the
lectures enough time was available for more in-depth discussions on the presented topics. Unfortunately this
time we only had one poster presentation (including a pitch by the presenting author, Arno van der Weijden).

1

Harold Zandvliet (Univ Twente): Germanene: the
germanium analogue of graphene

Martina Tsvetanova (Univ Twente):
On the shape of hexagonal boron
nitride islands studied with LEEM

Rik van Bremen (University of Twente): Ge2Pt hut
clusters: a substrate for germanene?

Mark van Rijt (TU/e): Crystal
formation of zinc oxide

Sander Brugman (RU Nijmegen): Crystal growth on
mica: interface properties

Fatma Ibis (TU Delft): Kidney stone
formation

One lecture by Xiaotian Zhu (RU Groningen) was cancelled.
4

Lukas Helmbrecht (AMOLF/UvA): Selfassembly of perovskite microshapes

Hans Hendrikse (AMOLF/UvA): Self-assembly
of shape-controlled metal chalcogenides

Arie van Houselt (Univ Twente): organizer/host

The symposium concluded with a labtour along the Nanolab and Clean Room facilities of the dept. of Physics of
Interfaces and Nanomaterials followed by an informal drink.
The DACG symposium was attended by ca. 40 participants. On behalf of the DACG board, we would like to
acknowledge Arie van Houselt for his support in the organization of this successful symposium and for hosting
the DACG community at the University of Twente.

Antoine van der Heijden

Annual membership fee 2019
Just a friendly request for all members to check that you have paid your membership fee for 2019.
The membership fee is 15 Euro for standard members and 10 Euro for students and members of 65 years and
older.
The bank account of the NVKG is:
Ned. Ver. Van Kristal Groei.
NL60INGB0004305158
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BACG 50 Years
In 2019 the British Association for Crystal Growth celebrated its 50th anniversary. Since 1969 the BACG has
acted as the national platform for scientific and technological communication and discussion of the theory and
practice of crystal growth, crystallization and the appraisal of crystals. Throughout the years, there have been
warm contacts between the DACG and the BACG. The current chairman of the BACG is our former chairman,
Prof. Joop ter Horst. The DACG has congratulated the BACG with their 50-years jubilee and contributed to their
50th annual conference by sponsoring a lecture by Dr. Wim Noorduin (AMOLF, Amsterdam).
Dear chairman of the BACG, beste Joop
Herewith I would like to congratulate the British Association for Crystal Growth with its 50-year jubilee.
Over the last 50 years there have always been a good working relationship and pleasant scientific contacts
between our two associations. Or, more precisely, I should say nearly 50 years, since the DACG will celebrate its
50th birthday in 2022.
The DACG is also happy to contribute to your jubilee in the person of Dr. Wim Noorduin from AMOLF, Amsterdam with a presentation on "Shaping up bio-inspired functional materials". A very interesting subject, with
which Wim has attracted the attention not only from the scientific world, but also from the general press.
Looking at the complete anniversary program, covering a wide range of topics from modeling and morphology
to bio and engineering, topped with a dinner at the Royal Society, I think you will have a very pleasant meeting,
scientifically as well as socially.
The board and members of the DACG look forward to continuing the collaboration as sister
organizations in the future.
With best regards,
Hans te Nijenhuis
Chairman Dutch Association for Crystal Growth

Burak Eral (TU Delft) and Wim Noorduin (AMOLF) at BACG Sym-

Dear Chairman of the DACG, beste Hans,
posium
Many thanks for the congratulations on our 50 year jubilee. Our 50th Annual meeting was a great success, also
because of the substantial participation of members of your organization. We really appreciated the contribution of the DACG to the annual meeting by enabling the participation and lecture of Wim Noorduin – a great
lecture it was. We are looking forward to future events where our members can meet, for instance at a joint
BACG – DACG event?
Hope to see you and other DACG members at the 51st Annual BACG meeting in Glasgow, 6-9 July 2020.
Groeten,
Joop
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DACG Fall Symposium & Annual Meeting
Thermo Fisher Scientific, Eindhoven,
4 October 2019

Electron microscopy for crystal growth studies
09:30 – 10:00

Registration and coffee

10:00 – 10:15

Welcome and introduction
Hans te Nijenhuis / Nico Clemens

10:15 – 11:00

Introduction in electron microscopy
Igor Nederhof (Thermo Fisher Scientific)

11:00 – 11:45

Micro-Electron Diffraction: a new application in electron microscopy
Hans Raaijmakers (Thermo Fisher Scientific)

11:45 – 12:15

Lunch

12:15 – 13:15

Annual meeting DACG

13:15 – 13:45

SEM in troubleshooting / process optimization
Speaker t.b.d. (Aspen Oss)

13:45 – 14:15

Synthesis and characterization of lead-selenide mesocrystals
Paolo Accordini (RUN)

14:15 – 15:00

0-D, 1-D and 2-D crystal growth; TEM studies of nanoparticles, nanowires and
2-D materials
Marcel Verheijen (TU/e)

15:00 – 15:45

Trip to Acht
Bus 10; 15:34 Strijp-T – 15:42 Achtseweg Noord

15:45 – 17:00

Factory visit

17:15 –

End of program
Bus 10; 17:33 Achtseweg Noord – 17:51 Station Eindhoven

Venue: Eindhoven, Zwaanstraat 31, Strijp-T
2.4 km wandelen van Station Eindhoven
500 m vanaf Station Strijp-S
10 min wandelen van bushalte Strijp-T
For registration see next page or visit DACG website.
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DACG Fall Symposium & Annual Meeting
Thermo Fisher Scientific, Eindhoven, 4 October 2019

Electron microscopy for crystal growth studies

REGISTRATION FORM
For registration, please complete this form and send the scanned form as an attachment to a.e.d.m.vanderheijden@tudelft.nl, ultimately by 26 September
2019. Please note that this time there is a limited amount of places available.
The symposium fee (including coffee, lunch and drinks) is:
20 EURO for students and DACG members
35 EURO for non-members (you will be offered to be enrolled as a DACG
member in 2019)
Payment of symposium fee preferably by bank transfer:
Nederlandse Vereniging van Kristal Groei
NL 60 INGB 0004305158
Another possibility is cash payment at the symposium.

Name (first name and surname):
E-mail:
Affiliation:
Postal address:
Postal code:
City:
Member DACG / (PhD-)student / None of the two (delete what is not applicable)
Dietary requirements for lunch:

For details regarding DACG privacy policy see our website.
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DACG Annual Meeting
4 October 2019, ThermoFisher Scientific, Eindhoven
1.
2.
3.
4.

Opening
Finalize agenda
Minutes Annual meeting 3 October 2018, Wageningen
Documents sent / received:
Report financial audit committee 2018

5.
6.
7.
8.

Annual Report Oct 2018 – Oct 2019
Financial Annual Report Oct 2018 – Oct 2019
Report Financial Audit Committee
Board
Role
President
Secretariat
Treasurer
Webmaster
FACET

2018 – 2019
Hans te Nijenhuis
Antoine van der Heijden
Pieter Vonk
Hugo Meekes
Marketta Uusi-Penttila

Appointment deadline
Step down Oct 2021
Step down Oct 2019 (re-electable)
Step down Oct 2021
Step down Oct 2020
Step down Oct 2020

One of the DACG board members steps down, but is re-electable. DACG-members who would like to apply
for a board membership, can announce themselves by sending an e-mail to the DACG secretariat
(a.e.d.m.vanderheijden@tudelft.nl), ultimately by 26 September 2019.
9. 2022: DACG 50 years
10. Activities 2019 – 2020
a. KNCV-event “Avond van de Chemie”, 3 October 2019, Zwolle
b. NNV-adviesraadvergadering, 10 December 2019, Utrecht (section boards will be invited)
c. April 2020: DACG spring meeting, location to be announced
d. October 2020: Annual meeting + symposium, location to be announced
11. Questions before closure of meeting
12. Adjourn
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Annual Report Dutch Association for Crystal Growth (DACG)
October 2018 – October 2019
Secretariat
Prof dr Antoine van der Heijden
TU Delft
Leeghwaterstraat 39
2628 CB Delft
Tel.: +31 (0) 6 20 43 60 39
E-mail: a.e.d.m.vanderheijden@tudelft.nl
Web: www.dacg.nl
Members
The total number of members is 61 (this includes 8 “lifetime” members and 25 “calender year” members that
have been offered membership in 2019 through the registration fee for the Spring Meeting in April 2018 and
the Fall Meeting in October 2018). In addition to this number, there are a few tens of members from whom
payment of contribution is still pending/expected.
Board
The DACG Board is summarized in the table below. The Board had six meetings: one face-to-face meeting
(hosted by Radboud University Nijmegen) and five telcons.
Role

2018 – 2019

President
Secretary

Hans te Nijenhuis
Antoine van der Heijden

Treasurer
Webmaster
FACET

Pieter Vonk
Hugo Meekes
Marketta Uusi-Penttilä

Appointment deadline
Step down Oct 2021
Step down Oct 2019
(re-electable)
Step down Oct 2021
Step down Oct 2020
Step down Oct 2020

E-mail
hans.te.nijenhuis@panalytical.com
a.e.d.m.vanderheijden@tudelft.nl
pieter.vonk@dsm.com
h.meekes@science.ru.nl
muusipenttila@nl.aspenpharma.com

FACET Newsletter
The DACG Newsletter, FACET, was issued in March and September 2019. Dr Marketta Uusi-Penttilä is the editor
of the FACET. The objective of the newsletter is to stimulate the communication between scientists and users in
the area of crystallization in the Netherlands. The newsletter publishes summaries of relevant PhD theses, upcoming events related to crystallization (conferences, symposia), highlights in crystal growth research and other activities relevant to crystal growers. Several academic scientists have been requested to collect news from
their network/colleagues as input to the newsletter, but also members may submit input. Furthermore, initiatives, decisions and plans of the DACG will be published in the FACET Newsletter. FACET is issued electronically
or can be downloaded from the DACG website.
Website
The DACG website (www.dacg.nl, hosted by Radboud University Nijmegen) provides information regarding the
structure and activities of the association. All issues of the FACET Newsletter since 2000 are available electronically; links to Dutch research groups in the area of crystallization are available as well as those of foreign DACG
‘sister’ associations. We welcome any suggestions for improvements; please contact Dr Hugo Meekes
(h.meekes@science.ru.nl).
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Meetings / excursions organized by DACG
On April 12, 2019 the DACG held its Spring Meeting, hosted by University of Twente in Enschede and organized
by Dr Arie van Houselt. The theme of this meeting was “Fundamentals & Applications of Crystal Growth”. The
idea behind this meeting was to give PhD. students the floor to present their latest results to a broader but
highly involved audience.
The DACG Fall Meeting “Electron microscopy for crystal growth studies” was held on October 4, 2019 and was
hosted by ThermoFisher Scientific in Eindhoven; this symposium was organized by Nico Clemens (ThermoFisher Scienitific) in close cooperation with the board of the DACG.
Activities relevant to DACG community
A shortlist of past activities relevant to the DACG community:
- KNCV-event “Avond van de Chemie”, 9 October 2018, Diligentia, Den Haag; Antoine van der Heijden
attended this KNCV-event.
- NNV-adviesraadvergadering, 10 December 2018, Vredenburg Utrecht; Hans te Nijenhuis and Antoine
van der Heijden attended this meeting.
- BACG conference 2019, 9-11 July 2019; BACG 50th anniversary, London, UK
(https://www.bacg.co.uk/bacg-50th-annual-conference/); Dr Wim Noorduin was one of the guest
speakers at this conference. His lecture was entitled “Shaping up bio-inspired functional materials”,
herewith representing the DACG on the occasion of the 50th anniversary of the BACG. The attendance
of Wim Noorduin was sponsored by the DACG (see Financial Report).
- ISSCG-17 (International Summer School on Crystal Growth) Granby, CO, USA, July 21-26, 2019. Prof. Elias Vlieg (RU Nijmegen) was lecturing at this summer school.
- ICCGE-19 / OMVPE-19, Keystone, CO, USA, July 28 – August 2, 2019. Elias Vlieg and Hans te Nijenhuis
attended this meeting.
DACG’s 50th anniversary
In 1972 the Kontaktgroep Kristalgroei Nederland (KKN) was established. In 1998, the name was changed in
Nederlandse Vereniging voor Kristalgroei, NVKG / Dutch Association for Crystal Growth, DACG. This implies that
in 2022 the DACG will celebrate its 50th anniversary. A commission, led by Prof Elias Vlieg, has been founded in
2019 that will start the preparations for organizing an international symposium similar to the BRIDGE symposia
held in the past. Next to NL, UK and Germany, we also intend to invite our Belgian and French colleagues. Furthermore, the DACG board is looking for other possibilities to celebrate half a century of crystal growth in the
Netherlands. DACG members who would like to share their ideas or support the DACG board with the organization of the 50th anniversary of the DACG are most welcome. Please contact the secretary.
Upcoming activities
-

3 October 2019: KNCV-event “Avond van de Chemie”, Zwolle, Theater Odeon; more information see:
https://www.kncv.nl/bijeenkomsten/542/avond-van-de-chemie-2019/about#.XVbFjnduLmJ
10 December 2019: NNV Adviesraadvergadering, Utrecht (section boards will be invited)
3 April 2020: DACG Spring Meeting; location to be decided
October 2020: DACG Fall Meeting; date/location to be decided
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Recent publications


J.-J. Devogelaer, H. Meekes, E. Vlieg, and R. de Gelder. Cocrystals in the cambridge structural database:
a network approach. Acta. Cryst., B75 (2019) 371-383
Affiliation
o Institute for Molecules and Materials, Radboud University, Heyendaalseweg 135, 6525 AJ Nijmegen, The Netherlands
To obtain a better understanding of which coformers to combine for the successful formation of a cocrystal, techniques from data mining and network science are used to analyze the data contained in
the Cambridge Structural Database (CSD). A network of coformers is constructed based on cocrystal
entries present in the CSD and its properties are analyzed. From this network, clusters of coformers
with a similar tendency to form cocrystals are extracted. The popularity of the coformers in the CSD is
unevenly distributed: a small group of coformers is responsible for most of the cocrystals, hence resulting in an inherently biased data set. The coformers in the network are found to behave primarily in a
bipartite manner, demonstrating the importance of combining complementary coformers for successful cocrystallization. Based on our analysis, it is demonstrated that the CSD coformer network is a
promising source of information for knowledge-based cocrystal prediction.



A. H. J. Engwerda, H. Meekes, F. M. Bickelhaupt, F. P. J. T. Rutjes and E. Vlieg. Racemization and deracemization through intermolecular redox behavior. Chem. Eur. J.25 (2019) DOI:
10.1002/chem.201902438
Affiliations
o Institute for Molecules and Materials, Radboud University, Heyendaalseweg 135, 6525 AJ Nijmegen, The Netherlands
o Department of Theoretical Chemistry and Amsterdam Center for Multiscale Modeling, VU University, De Boelelaan 1083, 1081 HV Amsterdam,The Netherlands

Chiral molecules exhibiting a quinone and/or hydroquinone moiety are ubiquitous in natural products
and small molecule drugs. Herein, we describe a chiral quinone-hydroquinone molecule that racemizes
through a reversible redox reaction. Using a combined computational and experimental approach, we
show that this racemization proceeds via an intermolecular reaction mechanism. Starting from two chiral reactants, this molecule could be obtained in enantiopure form using Viedma ripening.


M.J. Qazi, H. Salim, C.A.W. Doorman, E. Jambon-Puillet and N. Shahidzadeh. Salt creeping as a selfamplifying crystallization process. Science Advances (Accepted in press)
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PhD theses


Ton Engwerda, Deracemization on the edge of stability
PhD defense: 14 February 2019, Radboud University, Nijmegen
Promotors: Prof.dr. E. Vlieg and Prof.dr. F.P.J.T. Rutjes
Co-promotor: Dr. H. Meekes

Many important compounds, including most drugs, are composed of chiral molecules. This implies
that these compounds exist in two forms, which are each other’s mirror image. Though this may seem
a marginal difference, the effect of two such mirror images can be very different. For example, in the
case of a drug molecule, one molecule can have the desired effect whereas its mirror image causes
severe side effects. In this thesis, the conversion of a compound of two mirror images into a single one
is studied. This is achieved by grinding a suspension of crystals of the chiral compound, a process
known as Viedma ripening. This was performed for several classes of compounds, as well as for the
important anti-malaria drug Mefloquine (Lariam). Whereas this process is normally limited to 10% of
all molecules, several tricks were employed to achieve the same result for molecules that belong to
the other 90%.
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Fatemeh Anisi , Control of the key phenomena in continuous and batch crystallization processes: Novel process and equipment design
PhD defense: 28 February 2019, Delft University of Technology, Delft
Promotors: Prof.dr. A.I. Stankiewicz
Co-promotor: Dr. H.J.M. Kramer

Crystallization is one of the essential downstream steps of the manufacturing of chemical and pharmaceutical compounds when it comes to separation, purification, and final product formation. Although it has been years since it is widely applied in the aforementioned industries, it is known as one
of the complex processes where continuous optimization is increasingly necessary. Insufficient understanding of crystallization phenomena and their interactions from one side, and demanding requirements for product specifications in such industries from the other side, form the basis of challenges
within this unit operation...
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Mohsin J. Qazi, Influence of surfactants on salt crystallization
PhD defense: 04 July 2019, University of Amsterdam
Promotors: Dr. N.F. Shahidzadeh
Co-promotor: Prof. dr. D. Bonn

Crystallization is a complex phenomenon and it is affected by both physical and chemical environment
of the system in which the process takes place. In many applications, only a certain crystal polymorph
is desirable and in some cases, the macroscopic properties such as the shape and size of the crystals
are also important. This brings the need to control the crystallization process for which the basic physical understanding is still incomplete. The crystallization modification can be done by tuning the physical parameters or by using additives. In this thesis, we investigate the physics behind the influence of
spatial confinement and crystallization modifying additives on the crystallization of the most commonly used salt, NaCl. Since surfactant properties are themselves affected by the presence of salts, we first
investigate the influence of high salt concentrations (typical of crystallizing systems) on the relevant
surfactant properties such as the CMC, equilibrium surface tension, dynamic surface tension, wetting
properties, …
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