
TECHNICAL INFORMATION 1433

SILICA TECHNICAL INFORMATION 
FOR 3D PRINTING ADDITIVES



2 3

HCI

TWO MAIN TECHNICAL ROUTES

FUMED SILICA

DEACIDIFI-
CATIONChlorosilane

Oxygen (Air)

Hydrogen

EVAPORATOR

COOLING SECTION

SEPARATION SILO

Fumed silica to customers

Silica Titania

Alumina

METAL OXIDE VARIATION AGGREGATE  STRUCTURE
• 	High purity (>99.8%)

• 	Chain like aggregate   
	 structure

•	 Low density (~50 g/L)

• Low structure

• High structure

• PSD control

SURFACE MODIFICATION
• Hydrophilic

• DDS*

• HMDS*

• PDMS*

• MS*

• …

PARTICLE SIZE
Primary particle size: 
6~100 nm

*Abbreviations: 
DDS=Dichlorodimethylsilane,  
PDMS=Polydimethylsiloxane, 
HMDS=Hexamethyldisilazane, 
MS=Methacryloxypropyltrimethoxysilane

PRECIPITATED SILICA

BURNER

AEROSIL®
Fumed silica

SIPERNAT®
Regular type  
PPT* silica

AERODISP®
Silica dispersion

SIPERNAT®380
Special type 
PPT* silica

• ‘Sponge’like loose  
	 porous structure

• Aggregates in micron scale 

• Good at absorption  
	 and matting

Medium diameter (D50) of SIPERNAT® 380 is controlled at 0.3 μm via Evonik special pro-
cess technology, that makes it more like fumed silica in morphology. Characteristics: good 
dispersibility, good anti-setting performance and smooth matting effect.

*PPT = Precipitated

5g silica (dry weight) made by different process
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LOW-THICKENING AEROSIL®  
AS REINFORCEMENT FILLER IN PHOTOPOLYMER 
In stereolithography technology, UV light is used to cure photopolymer lay-
er by layer. Low-viscosity of formulation is a crucial parameter of ensuring 
printing fluency and accuracy in this photopolymerization process. Hence, as 
reinforcement filler, low-thickening AEROSIL® fumed silicas are best choices 
undoubtedly.

FOR EXAMPLE: Below are the viscosity and mechan-
ical performance of our AEROSIL® fumed silicas in one 
common SLA resin (acrylates formula). It shows that 
photopolymers still maintain low viscosity even with 
high dosage of fumed silica added, meanwhile, me-
chanical performance is obviously improved.

For example: In SLS process of Nylon powder, 
AEROSIL® and AEROXIDE® are used for improving its 
flowability and anti-caking performance. In SLS pro-
cess^ of 316 L stainless steel powder, it is proved that 
AEROSIL® can improve the microhardness and reduce 
the inner voids of printed subjects.

FREE-FLOW AND REINFORCEMENT AGENT  
FOR POWDER MATERIALS
In Selective Laser Sintering (SLS) technology, polymer and metal powder ma-
terials are sintered with laser layer by layer. Poor flowability or caking problems 
will cause surface craters and inner voids, leading to low yield rate. AEROSIL®  
and AEROXIDE® can improve their flowability, balance tribo-charge and re-
duce caking tendency to ensure printing process smooth and effective.

Relative viscosity of different fumed silica in photopolymer

R 709-10%

OX 50-10%

R 709-5%

OX 50-5%

VP RS 720-10%

R 7200-10%

R 711-10%

VP RS 720-5%

R 7200-5%

R 711-5%

R 8200-10%

R 812 S-10%

R 8200-5%
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R 9200-5%
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Regular type AEROSIL®
Low-thickening AEROSIL®
New type low-thickening AEROSIL®

Mechanical performance of printed objects with different fumed silica
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Low-thickening AEROSIL®Modulus Ultimate Tensile Strength (UTS)

Flowability and anti-caking effect of Nylon powder with fumed oxides inside

Addition  
of Silica

+Host powder

1. PA12 powder
2. PA12 powder + 0.5% R972
3. PA12 powder + 1.0% R972
4. PA12 powder + 0.5% R972 + 0.2% Alu C
5. PA12 powder + 1.0% R972 + 0.4% Alu C
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Microhardness and metallograph observation of 316L stainless steel  
powder printed objekts
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Blank

0.05% AEROSIL® 200

0.05% AEROSIL® R 812 S

Blank

0.05% AEROSIL® 200

0.05% AEROSIL® R 812 S

APPLICATION DATA AND CASES SHARING
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VAT POLYMERIZATION (SLA/ DLP/ CLP/ CLIP/ MJM…)

Functionality Proposal
amount Product code Material

type
Surface
treatment

BET 
(m2/g)

Primary  
particle 
size/nm

Characteristics

Reinforcement 2~30% AEROSIL® R 709 SiO2 MS 50 40 Good compatibility, 
low-thickening

AEROSIL® R 711 SiO2 MS 200 12 Good compatibility

AEROSIL® R 7200 SiO2 MS 200 12 Good compatibility, 
low-thickening

VP RS 720 SiO2 MS 200 12 Good compatibility, 
low-thickening

VP RM 30 SiO2 MS 30 ~100 Good compatibility, 
low-thickening

Anti-setting 1~3% AEROSIL® R 9200 SiO2 DDS 200 12
Easy-dispersing, 
low-thickening

AEROSIL® R 711 SiO2 MS 200 12 Good compatibility

AEROSIL® R 8200 SiO2 HMDS 200 12 Easy-dispersing, 
low-thickening

AEROSIL® R 972 SiO2 DDS 130 16 Economical, 
obvious thickening

Matting 1~3% SIPERNAT® 380 SiO2 / 165 300 Smooth matting effect

Structure
component

50~80% AEROSIL® 50 SiO2 / 50 30 Quartz glass printing, 
low-thickening, low shrinkage

AEROSIL® OX 50 SiO2 / 50 40 Quartz glass printing, 
low-thickening, low shrinkage

VP OX 30 SiO2 / 30 ~100 Quartz glass printing, 
low-thickening, low shrinkage

Refractive  
index control

1~10% AEROXIDE® TiO2 T 805 TiO2 Alkyl silane 50 21 High hydrophobicity, 
high refractive index ~ 2.70

VP Alu C 711 Al2O3 MS 100 13 Good compatibility, high hardness, 
medium refractive index ~1.70

Resin tank

Pump
Solidified resin

Liquid resin

Platform and piston

Roller

Laser beam

Laser sintering

Pre-placed powder bed

Sintered material
in previous layers

Fabrication piston

Powder bed

Object being fabricated
Step 1 
Powder bed distribution

Step 2
Fusion process

POWDER BED FUSION (EBS/ EBM/ SLS/ SLM/ BJ…)

Functionality Proposal
amount Product code Material

type
Surface
treatment

BET 
(m2/g)

Primary  
particle 
size/nm

Characteristics

Free-flow 0.1~2% AEROSIL® R 812 S SiO2 HMDS 300 7 High hydrophobicity & flowability

AEROSIL® R 972 SiO2 DDS 130 16 Medium hydrophobicity & flowability

AEROSIL® R 974 SiO2 DDS 200 12 Medium hydrophobicity & flowability

AEROSIL® R 976 S SiO2 DDS 300 7 High hydrophobicity & flowability

Tribo-charge 
balancing

0.1~2% AEROSIL® R 504 SiO2 Amino silane 200 12 Good flowability, positive charge

AEROXIDE® Alu C Al2O3 / 100 13 Hydrophilic, weak positive charge

AEROXIDE® Alu C 805 Al2O3 Alkyl silane 100 13 Hydrophobic, weak negative charge

Long-term 
durability

0.5~2% AEROXIDE® TiO2 T 805 TiO2 Alkyl silane 50 21 High hydrophobicity,  
avoid tribo-charge accumulation

AEROXIDE® TiO2 NKT 90 TiO2 Alkyl silane 90 14 Strong hydrophobicity,  
avoid charge accumulation

Anti-caking 1~10% AEROSIL® OX 50 SiO2 / 50 40 Hydrophilic silica, big particle

AEROSIL® RY 50 SiO2 PDMS 50 40 Hydrophobic silica, big particle

AEROSIL® RX 50 SiO2 HMDS 50 40 Hydrophobic silica, big particle

Free-flow 0.05~1% AEROSIL® R 812 S SiO2 HMDS 300 7 High hydrophobicity& flowability

AEROSIL® 200 Al2O3 / 200 12 Hydrophilic silica, medium size

AEROXIDE® Alu C Al2O3 / 100 13 Hydrophilic alumina, high hardness

AEROXIDE® Alu C 805 Al2O3 Alkyl silane 100 13 Hydrophobic alumina, high hardness
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General correlation between  
filler content and polymer properties

Schematic drawing of the  
vat polymerization process

Powder bed  
fusion printing process
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Filler content

Viscosity

Strength

Abrasion resistance



TI
-1

43
3-

EN
-0

2-
20

25
/0

2-
H

EL
F

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. 
 
AERODISP®, AEROSIL®, AEROXIDE® and SIPERNAT® are registered trademarks of Evonik Industries AG or one of its subsidiaries.

The Silica and Silanes experts at Evonik – From elements to excellence.

EUROPE / MIDDLE-EAST / 
AFRICA 

Evonik Operations GmbH 
Smart Effects business line 
Rodenbacher Chaussee 4 
63457 Hanau 
Germany 

ask-se@evonik.com
www.evonik.com
www.evonik.com/smarteffects

AMERICAS 

 
Evonik Corporation 
Smart Effects business line 
2 Turner Place
Piscataway, NJ 08804 
USA

ask-se-americas@evonik.com

ASIA/PACIFIC 

 
Evonik Specialty Chemicals 
(Shanghai) Co., Ltd.
Smart Effects business line
55 Chundong Road, Shanghai, 
China
 
ask-se-asia@evonik.com
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