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ABSTRACT:
Around 10% of the worldwide annual production of gold is used for manufacturing of electronic
devices. According to the European Commission, waste electric and electronic equipment is the
fastest growing waste stream in the European Union. This has generated the need for an effective
method to recover gold from electronic waste. Here, we report a simple, effective, and highly selective
nylon-12-based three-dimensional (3D)-printed scavenger objects for gold recovery directly from an
aqua regia extract of a printed circuit board waste. Using the easy to handle and reusable 3D printed
meshes or columns, gold can be selectively captured both in a batch and continuous flow processes
by dipping the scavenger into the solution or passing the gold containing solution through the column.
The possibility to optimize the shape, size, and flow properties of scavenger objects with 3D printing
enables the gold scavengers to match the requirements of any processing plants.
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ABSTRACT:
Nanoadditivation of polymer materials has high potential to meet the needs of material modification for laser
powder bed fusion (PBF-LB/P), e.g. by tuning optical or mechanical properties. Colloidal additivation of polymer
powders has proven to avoid aggregation of nanofillers on the polymer surface during additivation. In our study,
we demonstrate kg-scale, continuous colloidal surface additivation of polymer powders to generate sufficient
amounts for PBF-LB/P process development and manufacturing of test specimens. Furthermore, colloidal
additivation achieves a high surface coverage even at low wt% and allows PBF-LB/P with CO2 and diode
lasers to form parts preserving the superior nanoparticle dispersion within TPU and PA12.
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ABSTRACT:
In this contribution, some aspects of the development of powder bed fusion (PBF) feedstock powders
via the solution-dissolution process, also known as precipitation, are exemplary addressed based on
the authors’ own work. The development is based on the selection of an appropriate polymer-solvent
system, followed by the investigation of the cloud point diagram. After identification of a
polymer-solvent system for precipitation, process-product relations, i.e. the influence of stirring,
concentration and thermal regime on particle size distribution and shape, can be assessed. Via
thorough product characterization concerning, amongst others, flowability and thermal properties, not
only applicable PBF process parameters, but also necessary in-situ additive-enhancement with
thermal stabilizers or post-processing with flow aids can be derived.
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ABSTRACT:
The Production of complex shaped Alumina ceramics has historically been labor intensive and costly.
Recent advancements in 3D printing technologies have allowed for desktop indirect Selective Laser
Sintering (iSLS) machines to become commercially available to consumers. These machines allow for
complex 3D geometry alumina ‘green’ parts to be printed from a powder base mixture of PA12 polymer
binder and a eutectic mixture of titanium oxide (TiO2) and alumina (Al3O2).
This study aims to optimise binder burnout and sintering temperature profiles in order to produce
dense Alumina ceramics. The binder burnout and sintering temperature profile contain three key
variables: rate of temperature change, maximum temperature and maximum temperature hold time.
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ABSTRACT:
To understand the relation of molecular design of powder formulations in the realization of effective stress transfer at sintered
polymer – polymer interfaces by the concept of interfacial stereocomplex crystallization in a broad temperature range, the effect of
temperature and molar mass ratio are studied in heterogeneous poly(lactide) melt-states. Whereas the stereocomplex crystallization
rate is dictated by supercooling and relative viscosities, the length-scales depend on the formation of crystalline stereocomplex
domains connected via amorphous regions resulting in network formation, gelation. Upon gelation, further diffusion is impeded,
which is supported by rheometry, DSC and FTIR imaging. [...]
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ABSTRACT:
This paper demonstrates the utilisation of in-situ synthesised
novel metal organic framework (MOF)-polymer nanocomposite
laser-sintered parts with enhanced CO2 adsorption properties.
Making use of polyamide PA12, one of the most common
materials in powder bed fusion process as the base polymer,
an in-situ synthesis of nanofiller ZIF-67 crystals on the surface
of polyamide polymer particles was proposed to allow the
fabrication of a nanocomposite powder with a good dispersion,
reducing any health and safety handling issue arising from use
of loose nanoparticles. [...]
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ABSTRACT:
Three-dimensionally printed solid but highly porous polyamide-12 (PA12) plate-like
filters were used as selective adsorbents for capturing tetrachloroaurate from acidic
solutions and leachates to prepare PA12–Au composite catalysts. The
polyamide-adsorbed tetrachloroaurate can be readily reduced to gold nanoparticles
by using sodium borohydride, ascorbic acid, hydrogen peroxide, UV light, or by
heating. All reduction methods led to polyamide-anchored nanoparticles with an even
size distribution and high dispersion. The particle sizes were somewhat dependent on
the reduction method, but the average diameters were typically about 20 nm. Particle
sizes were determined by using a combination of single-particle inductively coupled
plasma mass spectrometry, helium ion microscopy, and powder X-ray diffraction. [...]
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ABSTRACT:
In this study, the development of a polyoxymethylene (POM) feedstock material for the powder bed
fusion (PBF) of polymers is outlined. POM particles are obtained via liquid-liquid phase separation
(LLPS) and precipitation, also known as the solution-dissolution process. In order to identify suitable
POM solvent systems for LLPS and precipitation, in the first step, a solvent screening based on
solubility parameters was performed, and acetophenone and triacetin were identified as the most
promising suitable moderate solvents for POM. Cloud point curves were measured for both solvents
to derive suitable temperature profiles and polymer concentrations for the solution-dissolution
process. In the next step, important process parameters, namely POM concentration and stirring
conditions, were studied to elucidate their e ect on the product’s properties. The product particles
obtained from both aforementioned solvents were characterized with regard to their morphology
and size distribution, as well as their thermal properties (cf. the PBF processing window) and
compared to a cryo-milled POM PBF feedstock. [...]
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ABSTRACT:
In this work, various flame retardants (FR) and clays were added to polyamide 12 (PA12). The
processability by Selective Laser Sintering (SLS), thermal behaviour and flame retardancy of these
compounds were evaluated. The observations show an important impact on powder flowability of
some formulations containing melamine cyanurate and melamine polyphosphate leading to
difficulties during SLS process. The incorporation of FRs also leads to changes in melting and
crystallization temperatures of polyamide as a function of the FR type. Furthermore, in order to
evaluate the influence of the process on thermal properties of samples, a comparison between
thermocompression (TC) and SLS techniques was performed for the formulations containing the
flame retardants alone. The addition of flame retardants impacts the porosity of the SLS samples as
a function of the FR type. For the additives which are able to melt during SLS process, a lower
porosity was observed. [...]
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ABSTRACT:
Selective Laser Sintering (SLS) was used to manufacture electrically conductive polymer
composites made of polyamide 12 reinforced with carbon fibres and graphite (PA12/CF/GP).
Since material design is critical in developing conductive polymer composites, an innovative
experimental technique is proposed to preliminary evaluate the electrical behaviour of the
powders before SLS processing and select the most performing hybrid compositions. The
properties of starting powders and the microstructure, mechanical and electrical behaviour of
PA12/CF/GP composites were studied. Results reveal that the addition of graphite lowers the
flowability and mechanical properties of the composites compared to the carbon fibres reinforced
counterparts. Hybrid composites display great enhancements in the electrical conductivity with
respect to the neat PA12 up to anti-static and conductive range; however, no synergistic effect
between the two fillers was observed.
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ABSTRACT:
In this paper, the ability to 3D print lithium-ion batteries through Pmnbspace thermoplastic material extrusion and polymer powder bed fusion is considered. Focused
on the formulation of positive electrodes composed of polypropylene, LiFePO4 as active material, and conductive additives, advantages and drawbacks of both
additive manufacturing technologies, are thoroughly discussed from the electrochemical, electrical, morphological and mechanical perspectives. Based on these
preliminary results, strategies to further optimize the electrochemical performances are proposed. Through a comprehensive modeling study, the enhanced
electrochemical suitability at high current densities of various complex three-dimensional lithium-ion battery architectures, in comparison with classical
two-dimensional planar design, is highlighted. Finally, the direct printing capability of the complete lithium-ion battery by means of multi-materials printing options
processes is examined.
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ABSTRACT:
The optimization of process parameters represents one of the major drawbacks of selective laser
sintering (SLS) technology since it is largely empirical and based on performing a series of
trial-and-error builds. This approach is time consuming, costly, and it ignores the properties of
starting powders. This paper provides new results into the prediction of processing conditions
starting from the material properties. The stable sintering region (SSR) approach has been
applied to two different polymer-based powders: a polyamide 12 filled with chopped carbon fibers
and polypropylene. This study shows that the laser exposure parameters suitable for successful
sintering are in a range that is significantly smaller than the SSR. For both powders, the best
combination of mechanical properties, dimensional accuracy, and porosity level are in fact,
achieved by using laser energy density values placed in the middle of the SSR.
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ABSTRACT:
The development of new feedstock materials is a central prerequisite for advances in Additive Manufacturing (AM). To increase the breadth of potential
applications for 3D and 4D printing of polymers, micro- and nano-additives incorporated into the feedstock material play an important role. In this context,
magnetic materials are of great interest. Our study describes a way to fabricate polymer powders for laser powder bed fusion (PBF-LB) with a homogeneous,
well-dispersed coating of iron oxide nanoparticles. Without the addition of chemical precursors, spherical superparamagnetic FeOx nanoparticles with monomodal
size distribution below 10 nm are generated from FeOx micropowder by laser fragmentation in liquid. The adsorption of the nanoparticles on polyamide (PA12)
powder is conducted directly in an aqueous dispersion after laser fragmentation, followed by drying, powder analysis and PBF-LB processing. Via Mössbauer
spectroscopy and magnetometry, we determined that the saturation magnetization and structure of the iron oxide nanoparticles were not influenced by PBFLB
processing, and the magnetic properties were successfully transferred to the final 3D-printed magnetic part.
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ABSTRACT:
Selective laser sintering (SLS) 3d printing was utilized to manufacture a solid catalyst for
Suzuki‐Miyaura cross‐coupling reactions from polypropylene as a base material and palladium
nanoparticles on silica (SilicaCat Pd R815‐100 by SiliCycle) as the catalytically active additive.
The 3d printed catalyst showed similar activity to that of the pristine powdery commercial catalyst,
but with improved practical recoverability and reduced leaching of palladium into solution.
Recycling of the printed catalyst led to increase of the induction period of the reactions, attributed
to the pseudo‐homogeneous catalysis. The reaction is initiated by oxidative addition of aryl iodide
to palladium nanoparticles, resulting in formation of soluble molecular species, which then act as
the homogeneous catalyst. SLS 3d printing improves handling, overall practicality and recyclability
of the catalyst without altering the chemical behaviour of the active component.
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ABSTRACT:
Material suitability needs to be considered for the 3D printing of solid oral dosage forms (SODFs).
This work aims to assess the suitability of a CO2 laser ( = 10.6 m) for selective laser sintering of
SODFs containing copovidone and paracetamol. First, physicochemical characterization of
powders (two grades of copovidone, two grades of paracetamol and their mixtures at various
proportions) was conducted: particle size distribution, morphology, infrared absorbance,
flowability, and compactness. Then, printing was launched, and printability of the powders was
linked to their physicochemical characteristics. The properties of the sintered SODFs were
evaluated (solid state, general aspect, porosity, hardness, drug content and release). Hence, it
was found that as copovidone absorbs at the laser’s wavelength, sintering was feasible without
using an absorbance enhancer. [...]
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DIMENSIONS
WEIGHT
PRINTING VOLUME

1500 X 600 X 520 mm
ca. 120 Kg
100 X 100 X 100 mm

Z RESOLUTION

50 Micron

XY RESOLUTION

100 Micron

LASER
SPOT DIMENSION
SPEED (Z-AXIS)
SCAN SPEED
HEATED BUILD CHAMBER / MAX T°
CONNECTIVITY

CO2 – 14 Watt
0.2 mm
35 mm/h
up to 3500 mm/s
up to 190°C
Ethernet- Sharebox

DIMENSIONS
WEIGHT
PRINTING VOLUME

59 X 23.6 X 20.5 in
approx. 264.55 lb
3.93 X 3.93 X 3.93 in

Z RESOLUTION

50 Micron (0.002 in)

XY RESOLUTION

100 Micron (0.004 in)

LASER
SPOT DIMENSION
SPEED (Z-AXIS)
SCAN SPEED

CO2 – 14 Watt
20 Micron (0.0008 in)
35 mm/h (1.37 in/h)
up to 3500 mm/s (11.48 ft/s)

HEATED BUILD CHAMBER / MAX T°

up to 190°C (374 °F)

CONNECTIVITY

Ethernet- Sharebox
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