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1 Introduction

3D printing of facade elements and complete buildings
requires concrete formulations with special rheological
properties and setting behavior. The concrete mixture
needs to flow easily during pumping and printing. After
printing, the printed materials need to stiffen quickly and
form a stable layer. Fast curing of the printed structure
speeds up the building process, making it more economi-
cally attractive.

SIPERNAT® 380 precipitated silica improves both the
rheological properties and the setting behavior of concrete
mixtures even at low addition amounts. This very favorable
behavior of SIPERNAT® 380 is due to its fine particles which
mix easily with the other components of the cement
mixture for 3D printing. Addition of SIPERNAT® 380 creates
a very favorable rheology, with only a minor effect on the
dynamic yield stress of the formulation but high static yield
stress which is tunable by adjusting the concentration of the

material.

2 Key Benefits & Advantages of SIPERNAT® 380

process to create homogeneous mixtures.

EASY TO DISPERSE: The very small particle size of SIPERNAT® 380 supports easy dispersing during the mixing

ENHANCED RHEOLOGY CONTROL: The fine particles of SIPERNAT® 380 enable precise control of rheology.

Its addition leads to mixtures with favorable pumpability which stay in place after leaving the nozzle.

ACCELERATED CURING SPEED: SIPERNAT® 380 significantly improves curing speed, facilitating the development

of robust structures for your 3D printed constructions. No lengthy waiting times but efficient project completion.

improve the strength of your 3D printed structures.

3 Case studies

As the latest addition to the precipitated silica portfolio

of Evonik, SIPERNAT® 380 features ultrafine particles with
amorphous, non-crystalline structure. The fine silica parti-

cles allow for an enhanced control of the rheological prop-
erties of the 3D printing concrete formulation.

SUPERIOR MECHANICAL STRENGTH: Due to its high efficiency, already small additions of SIPERNAT® 380 vastly

Even small amounts of SIPERNAT® 380 drastically increase
the static yield stress of a 3D printed concrete formulation
but only feature a minor effect on the dynamic yield stress
(figure 1).



Figure 1
Static and dynamic yield stress of a base 3D printing concrete mixture in dependence of SIPERNAT*® 380 addition
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While the dynamic yield stress is largely independent of the concrete mixture. Building companies can use the modified
SIPERNAT® 380 concentration, increasing the concentration rheology for faster printing, as SIPERNAT® 380 enables to
of the additives has a strong effect on the static yield stress. print more layers in a shorter time while keeping the printed
This translates into tunable strength of the printed layers structure stable (figure 2).

without significantly compromising pumpability of the

Figure 2
Number of printable layers of a model 3D concrete formulation in dependence of the SIPERNAT® 380 addition




SIPERNAT® 380 can be easily incorporated into 3D printing formulations. In addition to the favorable effect on rheology,

concrete mixtures since the material easily disperses in a SIPERNAT® 380 accelerates the curing of concrete mixtures
typical mixing process. The new precipitated silica therefore (figure 3). It promotes the adhesion between printed layers
does not need any extra processing but instead is easy to with a good appearance as well.

incorporate into the production of the 3D concrete

Figure 3

Setting time of a base 3D printing concrete mixture in dependence of SIPERNAT® 380 addition as measured by ASTM C191
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4 Recommendations & Links

Choose SIPERNAT® 380 for unrivaled performance in 3D concrete printing.
For more information please visit our Silica webpages:
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https://www.silica-specialist.com/en
https://www.silica-specialist.com/en/product/PR_52050707?name=SIPERNAT-380
https://www.silica-specialist.com/en/our-markets/construction
https://www.silica-specialist.com/en/contacts

EUROPE/MIDDLE-EAST/ AMERICAS ASIA/PACIFIC
AFRICA

Evonik Operations GmbH Evonik Corporation Evonik (SEA) Pte. Ltd.

Silica business line Silica business line Silica business line

Rodenbacher Chaussee 4 2 Turner Place 3 International Business Park
63457 Hanau-Wolfgang Piscataway, NJ 08804 #07-18, Nordic European Centre

Germany USA Singapore 609927
Phone +49 6181 59-12532 Phone +1 732 981-5000 Phone +65 6809-6877
Fax +49 6181 59-712532 Fax +65 6809-6677

ask-si@evonik.com ask-si-americas@evonik.com ask-si-asia@evonik.com
www.evonik.com
www.silica-specialist.com

This information and all further technical advice are based on our present knowledge and experience. However, it
implies no liability or other legal responsibility on our part, including with regard to existing third party intellectual
property rights, especially patent rights. In particular, no warranty, whether express or implied, or guarantee of
product properties in the legal sense is intended or implied. We reserve the right to make any changes according
to technological progress or further developments. The customer is not released from the obligation to conduct
careful inspection and testing of incoming goods. Performance of the product described herein should be verified
by testing, which should be carried out only by qualified experts in the sole responsibility of a customer. Reference
to trade names used by other companies is neither a recommendation, nor does it imply that similar products could
not be used.

SIPERNAT?® is a registered trademark of Evonik Industries AG or one of its subsidiaries.

The Silica specialists at Evonik - Inside to get it right.
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