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Significance: Floating Light Ball Reactor (FLBR®)

 New photobioreactor concept with internal 3D light entry [1. 2] Typical three dimensional light entry 3D

e Modular FLBR® design for scalable, sunlight-independent algae Photobloreactors
cultivation in any container ane dhnersione deigr
Adjustable illumination area, light intensity and light spectrum tubular% 1D 4 A3 . 1.
Flexible platform for controlled photon delivery in liquid media photobioreactors R — po———
Potential transfer to photochemical & photocatalysis o dimenconat secr S
Economically scalable to any size Thinking
Conversion of CO, into valuable biochemicals and sustainable '- 3D!

feedstocks!4!

plate, bag, pond

1 o - : . : : : : . ) any Container/Reactor microalgae
Introduction: photobioreactor designs for cultivation of phototrophic microorganisms  photobioreactors B2 001 Browory Terk) ssiffion

have to cope with the challenge of limited light penetration of typically maximum 5 -6 cm into the : () light bal: Sphere
cultivation medium. Therefore, typical designs of photobioreactors are either one-dimensional with LED lighting
(tubes), two-dimensional (plates, bags or ponds), or branched.!> ¢ Among tubes and plates, |

alternative new designs of photobioreactors focusing purely on artificial lighting that move beyond

laboratory scale and achieve a lasting adoptlon in mdustry or by other research groups are rare. Biofilm | | Growth curve |
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Design of a Floating Light Ball Reactor and transformation of a brewery tank into a photobioreéctor by adding assemblies of light balls. (a) One light ball submerged in a 22-L metal cylinder filled with . . . og oge .
water. (b) 300-L brewery tank used in this work. (c) CAD model of light ball assemblies realized in the brewery tank. (d) Top view after light ball installation. (e) Top view during cultivation of BlOfIIm Handllng - FIEX|b|I|ty-

rhacodactylum tcormutum Potential biofilm formation can be flexibly
ObjECtIVES.' - LEE— - handled by quickly cleaning or replacing the light

(upper section)

Development of a new photobioreactor design with three- LIS oo st e ball assemblies, while at the same time
dimensional light entry - s NS harvesting the biofilm biomass. After four weeks,

Proof-of-case of the Floating Light Ball Reactor (FLBR®) for [( the light balls %
microalgae cultivation at different scales TR wenantsoaing win e~ SRS were cleaned

Aluminium cuboid with //

Demonstrate feasibility for scale-up integrated cooling loop Vi outside and |
Transparent housin . .
(Iosvers;ction) ° e the b|0f||m

Experimental setup 234-L scale:

for aluminium cuboid a n d d e p OS its
a) 300-L stainless steel brewery tank (500TFK300ZK, Zottel, 1.4301) with : . . onto the licht
recirculation loop and bottom gas inlet b) PVC-U DN 50 recirculation loop Construction ofa L’ght Ball: 5

with DC Runner 9.3 pump (65 W); effective flow rate: 7 m¥h c) pH probe ¢ Low-component light ball design ﬁalls (\j/vere
INPRO 32531/5SG/120 (Mettler-Toledo), calibrated with Certipur® buffers (pH * Six dimmable high-power LEDs arveste
4.01, 7.00, 10.00) d) Huber Unichiller Olé connected to the aluminium cu- * Up to 25 W neat lighting power per LED Simple rinsing

boids of the light ball assemblies for LED Waterproof transparent PVC housing with off using a lab spray bOttle and wiping with a
cooling e) Huber Unichiller connected to integrated housing plastic scraper was sufficient for cleaning and re-

the tank jacket for reactor cooling f) addition into FLBR® within four hours to continue
| Mettler-Toledo M800 PID controller and cultivation.

frequency dimmers for light ball control;

o Il rerllz:tstcrael ; ALeEr:tio:/O(\:Noe rsu:glr; fggg“&ﬂ NEXt step 757 -l. CUItIVGtIOn Design model for transformation of a 1000-L
P | 2 g o .
air via sterile filter (Midisart 2000, < Bl ol e stainless-steel IBC into a 757-L Floating Light Ball
Sartorius); pH-controlled CO, injection =" 1 | | e Reactor using 35 IIght balls.
via solenoid valve. il . B 3 ; ey “v

Cooling circuit attached to the aluminium
cuboid
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