
[Nanopowder Synthesizer]

Spreading innovation

NanoPowder Synthesizer

Flame spray pyrolysis is a promising, scalable 

and cost-effective route for synthesis of a 

wide spectrum of nanoparticles. With the 

NanoPowder Synthesizer nps10 Tethis now 

offers a bench-top flame spray pyrolysis unit for 

nanoparticle synthesis at the research and early 

product development level. 

Target market

The NanoPowder Synthesizer nps10 has been 

designed for fast screening of the broad param-

eter space of material compositions and process 

conditions available in flame spray synthesis to 

speed up nanomaterial development. Nano-

powder samples of 0.5 to 1.5 g can be syn-

thesized in less than 15 minutes allowing the 

production of a range of materials with different 

properties such as size, morphology, composi-

tion or crystallinity in a short time.



2

[Nanopowder Synthesizer]

Operation principle

The NanoPowder Synthesizer nps10 is 

equipped with a high-precision low-pulsation 

syringe pump that meters the precursor solu-

tion to the flame spray nozzle. The syringe can 

be filled with precursor or solvent for clean-

ing from standard laboratory flasks connected

through a 3-way valve and facilitating product 

change. Different syringes including replaceable 

ones can be used.

The NanoPowder Synthesizer nps10 is equipped 

with a multi-use 50 mL syringe. 

Four mass flow controllers deliver dispersion 

oxygen, supporting flame methane and oxygen 

as well as an optional sheath gas to the spray 

nozzle. This is designed as a two-phase nozzle 

with replaceable capillary through which the pre-

cursor solution is delivered and dispersed by the 

co-flowing stream of oxygen.

Product Nanopowders

Materials that can be produced with the Nano-

Powder Synthesizer nps10 include for instance 

metal oxides, carbonates, phosphates, titanates, 

carbon black, and even noble metals.  Product 

nanopowders can be single- or multi-compo-

nent. The introduction of dopants at low level 

is even possible. 

The process

Flame spray pyrolysis is a high-temperature gas-

phase process for nanoparticles production. 

Starting materials are liquid precursors contain-

ing the appropriate metal species for particle 

formation. Examples are carboxylic acid salts, 

alkoxides or acetates that are combined with 

appropriate combustible solvents at the desired 

concentration and stoichiometry prior to the 

flame spray experiment. These precursor solu-

tions are metered to a spray nozzle where they 

are dispersed by a stream of oxygen and ignited 

with a methane flame. Nanoparticles formation 

and growth takes place in the high temperature 

zone of the flame. The growth process can be 

controlled by the precursor concentration and 

the flame properties. Typically, product nanopar-

ticles are collected with filters as a dry powder. 

Elements green highlighted can be processed
with the nps10.
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[Materials]

The NanoPowder Synthesizer shuts-down also if 

the control unit registers any deviation of proc-

ess parameters such as gas flows or pressures. 

The process safety system of the CE-certified 

NanoPowder Synthesizer has double security, 

one relying on the control software and one on 

the firmware of a pre-programmed microcon-

troller. 

Due to its small size, the NanoPowder

Synthesizer can be installed as a bench-top unit 

in standard fume hoods where it must always 

be operated to avoid the escape of nanopar-

ticles into the workplace. All control operations 

can be performed from outside the fume-hood. 

A high-efficiency filter or similar collection

device is currently not included in the

NanoPowder Synthesizer as different nanopowder 

production needs require different methods of 

product particle collection. Depending on the 

customer demands, Tethis equips the Nano- 

Powder Synthesizer with appropriate flanges to 

connect the 250 mm o.d. tube surrounding the 

flame spray reactor to any desired collection sys-

tem. Tethis can also assist in design and selec-

tion of filters for nanoparticle collection. 

The NanoPowder Synthesizer is controlled by a 

LabView-based software that runs on a personal 

computer and features safe start-up, shut-down 

and cleaning procedures as well as built-in safe-

ty mechanisms. For instance, an infrared flame 

detector continuously monitors the flame during 

operation and triggers a shut-down of the unit if 

it extinguishes unintentionally.

The dispersing properties can be controlled by 

the pressure drop across the dispersion gas out-

let gap. The supporting flame which is ignited by 

an automated spark-ignition lance guarantees 

combustion of the precursor spray and prevents 

it from extinguishing. The flame spray nozzle is 

water-cooled to avoid heat-up.

nps10 installed in a standard fume hood with 
particle collector on top and off-gas exhaust pump 
on the right. 

The NanoPowder Synthesizer package offered 

by Tethis includes the NanoPowder Synthesizer 

and an introductory short-course. 

Important to know: In case you would like to 

build-up your own nanoparticle synthesis unit, 

the flame spray nozzle is also available as an 

individual part! For details please contact us at 

systems@tethis-lab.com. 
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Technical Specifications

Product Specifications

Production rate1 Up to ~10 g/h

Particle size range (BET-equivalent diameter)1,2 Approx. 5 - 50 nm

Materials (examples) Metal oxides, phosphates, carbonates, noble metals

Multi-component and doped materials Yes

Gas and precursor supplies

Precursor flow rate 0 – 10 mL/min

Precursor syringe volume up to 50 mL

Materials in contact with precursor Glass, PTFE, stainless steel

Dispersion Oxygen flow rate 1 – 10 L/min

Supporting flame methane flow rate 0.5 – 4 L/min

Supporting flame oxygen flow rate 0.5 – 4 L/min

Sheath gas (optional) Oxygen or inert gas

Sheath gas flow rate 0 – 20 L/min

Dimensions and Infrastructure

Dimensions3 (L x W x H), cm 70 x 40 x 50

Placement Vented fume hood

Gas supplies required Oxygen, methane

Cooling water supply required 0.5 – 2.5 L/min

Electrical supply 230/110 VAC, 50-60Hz 

Process control PC (not included)

Communication RS232

Interfaces for external interlocks 3

Additional equipment required Particle collection device

1 Depending on precursor concentration and flow rate as well as type of material.

2 Calculated from the specific surface area determined by nitrogen adsorption and assuming monodisperse spherical particles. 

3 Approximately.


