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Introduction to Laminar – Manufacturer of LCTR
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Laminar is the manufacturer of the world’s first chemical reactor to apply 
Taylor-Couette fluid dynamics for laboratory and industrial applications that 
require the production of advanced materials with high purity, high yield, and 
uniform particle characteristics. 

Laminar Continuous Taylor Flow Reactor (LCTR) produces high purity 
materials with uniform particle morphology by automating and precisely 
controlling the chemical reactions. By reducing the reaction residence time to 
up to 50% compared to conventional reactors, LCTR enhances production 
efficiency which translates to significant energy saving and product cost 
reduction at mass production scale. 

Our Taylor Flow Chemical Reactors are protected by 33 patents registered 
globally for more than 26 commercial and laboratory applications and offer 
Taylor Flow Chemical Reactors ranging from lab-scale to pilot-scale and 
mass production-scale with automation and continuous cycle control. 

Laminar Continuous Taylor Flow Reactor (LCTR) is receiving growing 
recognition from multiple industries including secondary batteries, graphene 
oxide, pharmaceutical, food additive, high value material recycling and 
nanomaterials industries. 

Our reactor users implement Taylor Flow Chemical Reactors for new product 
and process developments, as well as to improve production efficiency and 
product quality. We provide initial feasibility testing, technical consultation on 
development stage equipment customization, and scale-up process from lab 
to pilot and mass production scale.
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Taylor Flow Chemical Reactor can be used for synthesis and other experimental reactions 
by injecting gas, liquid, and solid with a buffer for a liquid-to-liquid reaction, gas-to-
liquid reaction, and solid-to-liquid reaction. 

Taylor Flow Mechanism in LCTR Chemical Reactor

Taylor Vortex Flow (Taylor-Couette Flow) is the transition pattern between laminar flow 
and turbulent flow and is generated between two concentric cylinders. The outer 
cylinder is static, and it houses the temperature regulation zone, while the inner cylinder 
rotates, and is powered by a motor. Taylor vortices are generated between the rotating 
inner cylinder and the static outer cylinder. These Taylor vortices are arranged in pairs- 
one moving clockwise and the other moving counter-clockwise. These vortices act as 
“micro-mixing zones” that occupy the entire reactor chamber and allows for vigorous 
homogeneous micro-mixing. As a result, LCTR can achieve high purity, high 
uniformity and high yield products with reliable scalability. 
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1. Reactant Feeding Ports (2 or more feeding ports) 
Reactant materials can be in gas, liquid, or solid phase

2. Temperature Control Outlet
3. Temperature Control Inlet
4. Drain
5. Reaction Product Outlet (Slurry)
6. Agitation Bar/ Inner Rotating Cylinder
7. Reaction Zone
8. Temperature Regulation Zone

Taylor Flow Mechanism in LCTR Chemical Reactor
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LCTR Taylor Vortex Chemical Reactor Applications

Taylor Vortex 
Chemical 
Reactor 

Applications

Pharmaceutical 
● Drug 
● Protein Synthesis
● Enzyme

Food Additives 
● Protein Additives
● Amino Acid
● Functional Food Materials

Petrochemical
● TPA Isomer Separation

Fine Chemical Production
● Dye
● Surfactant 
   (Detergent, Emulsifier)

Electronics and Semiconductor 
● Secondary Battery
● Semiconductor
● Display

High Value Chemical Recovery
● Recovery of high-priced chemicals for reusage
● Water Treatment as a by product
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Advantages of Taylor Flow Chemical Reactor 

1. Continuous High Yield Production

Input (A+B+C) = Output (D)

Reactor Type Taylor Vortex Reactor Vibration Mill Homogenizer

Equipment

Bead particle size (㎛) 40~60 50~130 20~100

Spherical rate (%) 95 89 85

Particle size distribution 1.2 3.6 4.2

Yield (%) 95 83 78

Particle shape

Zirconia Bead Emulsion Polymerization
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2. Combined Benefits of Tank and Tubular Reactor

1. Easy operation

2. Mixer function

3. Synthesis process can be 

monitored and controlled 

4. Suitable for large production

Plug Flow Reactor

1. High purity product produced

2. High repeatability

3. Suitable for production of 

nano materials

Tank Reactor 

Laminar Taylor Flow Chemical Reactor (LCTR) combines the advantages of tank 
reactors and tubular plug flow reactors while eliminating the limitations of both 
reactors. 

Taylor Flow Reactor produces high purity, uniform particle products and can be 
applied to large scale production. LCTR Taylor Flow Chemical Reactors can be 
easily implemented in both laboratory and larger scale production applications.

Advantages of Taylor Flow Chemical Reactor 
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3. High Purity Material 

Advantages of Taylor Flow Chemical Reactor 

Due to its unique fluid dynamics, Laminar’s Taylor Vortex Flow Chemical Reactor 
produces outputs at a much higher purity and yield than other conventional reactors 
available on the market. In comparison to a batch reactor, Taylor Vortex Flow 
Reactor produces 98.2% purity on its 1st crystallization reaction as opposed to a 
51.5% purity in a batch reactor. Taylor Flow Reactor significantly enhances 
production efficiency, and thus significantly reduces manufacturing cost. 

LCTR
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3. High Purity Material

Advantages of Taylor Flow Chemical Reactor 

[CFD, Computational Fluid Dynamics]

Laminar Reactor (No dead-zone)Conventional Reactor

4. Exothermic Reaction Control Feature
Taylor Vortex Flow Chemical Reactor strictly controls and regulates reaction 
temperature to allow safe operation. Compared to batch and other chemical 
reactors, Taylor Vortex Flow Chemical reactor’s ability to maintain steady reaction 
temperature ensures product quality and safety for continuous production. 

Temp : RT (25 ℃)

TiOCl2

NaOH

TiO2

30 min

TiOCl2 M

NaOH Batch 

LCTR
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5. High Uniformity in Product Particles 

Taylor Vortex Flow Chemical Reactor produces particles with highly uniform 
morphology compared to other commercially available conventional reactors. 
Multiple reaction studies have shown consistent results to support Taylor Vortex 
Reactor’s ability to produce uniform particles. This shows that particles in Taylor 
Vortex Flow Reactor undergo highly uniform residence time. In a comparable 
CSTR reactor, the reaction time is less uniform amongst each particle, thus 
resulting in larger particle size distribution and non-uniform particle morphology. 

Modelling of mixing in a Taylor-Couette reactor with axial flow: A.Syed and W.-G Fruh (2003)

Advantages of Taylor Flow Chemical Reactor 
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5. High Uniformity in Product Particles

Particle 
size 120-130nm 160-170nm

x2
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00
x5
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00

Uniform particle size observed in polystyrene emulsion polymerization using 
Taylor Vortex Chemical Reactor

Advantages of Taylor Flow Chemical Reactor 
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6. Reduced Cycle Time & Enhanced Production Efficiency 

Nguyen-Anh TUAN, Jeong-ki Kang, Jong-Min Kim, Sang-Mok CHANG, Choul-Ho Lee, Woo-sik KIM, “Drowning-out Crystallization of 
Guanosine 5-Monophosphate(GMP) in Continuous Couette-Taylor Crystallizer”,  8th International Conference on Separation Science and 
Technology, Karuizawa, Japan, (Oct 2-4, 2008) 

Taylor Flow Chemical Reactor from Laminar provides strong agitation power which 
enhances the reactor productivity. In the same given cycle time as a comparable 
Batch reactor, Taylor Flow Chemical Reactor can produce ~20 times more output 
which makes them excellent substitute or addition for mass production reaction 
facilities. 

Laminar’s Taylor Flow Chemical Reactor demonstrates a mixing power 7 times 
stronger and a mass transfer speed 4 times faster than a batch type reactor. A 
Taylor Vortex Flow Reactor as small as 5L volume can replace a 20L volume 
Continuous Stirred Tank Reactor (CSTR) to produce the same amount of product 
within the same cycle time. 

Advantages of Taylor Flow Chemical Reactor 

mailto:info@lprglobal.com


Taylor Vortex 
Chemical Reactor 

Models

Product Specifications



Taylor Flow Chemical Reactor Model MINI
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Product LCTR Mini-V 

Working Volume 20ml

Maximum Agitation Speed 1500 rpm / Customization Up to 5000 rpm 

Permissible Operation Temperature Up to 90⁰C / Customization up to 600⁰C

Material SUS316 / Teflon Coating / Hastelloy-C, Inconel, etc

Dimension L/W/H 274mm x 525mm x 617mm

Weight 40kg

Suitable For 
Pharmaceutical Research, QD, High Value Materials 
Research and Development, Laboratory Use (Scale-Up to 
Mass Production Possible) 
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Taylor Flow Chemical Reactor Model LAB II
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Product LCTR Lab II-V LCTR Lab II-H

Working Volume 100ml 200ml

Maximum Agitation Speed 1500 rpm / Customized up to 5000 rpm

Permissible Operation 
Temperature Up to 90⁰C / Customization up to 600⁰C

Material SUS316 / Teflon Coating / Hastelloy-C, Inconel, etc

Dimension L/W/H 500mm x 500mm x 1178mm 1102mm x 450mm x 574mm

Weight 85kg 120kg

Suitable For Universally Used for Most Research & Development Projects for 
New Process, and Optimization of Manufacturing Process
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Taylor Flow Chemical Reactor Model TERA
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Product LCTR Tera 3300 

Working Volume 1 L 

Maximum Agitation Speed 1500 rpm / Customized to rotate up to 3000 rpm

Permissible Operation Temperature Up to 90⁰C / Customization up to 600⁰C

Material SUS316 / Teflon Coating / Hastelloy-C, Inconel, etc

Dimension L/W/H 1400 mm x 700mm x 1150mm

Weight 650kg

Suitable For Secondary Battery Development Projects (Smallest Model 
Offered with PH Control Function)

Manual or PLC Controlled
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Product LCTR Peta

Working Volume 5 L 10 L 50 L

Maximum Agitation 
Speed 1500 rpm 1200 rpm

Permissible Operation 
Temperature Up to 90⁰C 

Material SUS316 / Teflon Coating / Hastelloy-C, Inconel, etc

Dimension L/W/H (mm) 1760 x 500 x 851 2330 x 700 x 1200 3400 x 1300 x 1600

Weight 600kg 1200kg 3000kg

Suitable For Pilot-scale Production, For Small Quantity Batch Productions
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Taylor Flow Chemical Reactor Model EXA
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Product LCTR Exa

Working Volume 100 L 500 L 1000 L

Maximum Agitation 
Speed 300 rpm 250 rpm 250 rpm

Permissible Operation 
Temperature Up to 90⁰C 

Material SUS316 / Teflon Coating / Hastelloy-C, Inconel, etc

Dimension L/W/H (mm) 5800 x 2300 x 1850 6500 x 2500 x 2000 8500 x 3000 x 2300

Weight 5000kg 15000kg 25000kg

Suitable For Mass Produced Chemical Reaction
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Taylor Flow Chemical Reactor Customization and Options
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Solution Feeding Pump 
Production up to 200L/min, 
max 16 bar and for PTFE 

material

PH Controller – 
PID

Solution Feeding Pump 
For Lab use – Max 

200ml/min, 5 bars and for PP 
or PTFE Materials

PH Sensors 
For acid or alkali 

solutions and slurry

Lubricator 
To maximize the 
equipment life

Flowmeter 
For user’s processing 

condition

Centrifuge 
At the tail section of the 
reactor for solid to liquid 

separation. 

Automated High-Capacity 
PP membrane High 

Pressure Filter Press 

Circulator 
For temperature control of 
reaction solution (-25 to 

150⁰C

Pumps (for Slurry) 
Up to 600 rpm, and 8 

bar
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Enabling Global Manufacturers to Scale Up Their Development Projects

Customization of Taylor Vortex Flow Chemical Reactors to meet the needs of our 
clients involve tailoring reactor capacity and specifications to enable our clients to 
scale up their reaction process while maintaining the same quality and reproducibility 
of successful laboratory results.

Chemical Reaction Scale Up Projects

1L 50L 1,000L 

Reactor Volume Linear Velocity Rpm The Number of Vortex Band

1 L 4.29 1100 14

50 L 4.35 300 14

1 ton 4.58 100 14

• Amino acid purification process enhancement
• Ammonium phosphate production technology using waste phosphoric acid 
• Particle size control technology using cooling and anti-solvent crystallization method
• Cooling crystallization enhancement for production of particle size smaller than 200㎛
• Continuous organic synthesis technology 

Commercial Scale Up Projects using Taylor Vortex Chemical Reactors
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Taylor Flow Chemical Reactor LCTR Clientele
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