Polymer processing under high shear flow
Nikita Joseph,A Shan He,B Aghil Igder,A,C Scott Pye,A Thaar M. D. Alharbi,A,D Louis Adriaenssens,E Xuan Luo,A,F Wei Zhang,F and Colin L. RastonA

A Flinders Institute for Nanoscale Science and Technology, College of Science and Engineering, Flinders University, Australia. B Department of Food Science and Engineering, School of Chemistry Chemical Engineering, Guangzhou University, China. C School of Engineering, Edith Cowan University, Perth, Australia. D Physics Department, Faculty of Science, Taibah University, Almadinah Almunawarrah, Saudi Arabia. E School of Chemistry, University of Lincoln, UK. F Flinders Centre for Marine Bioproducts Development, College of Medicine and Public Health, Flinders University, Adelaide, Australia.

The vortex fluidic device (VFD) is a thin film microfluidic platform with a diverse number of applications, covering the synthesis of nanomaterials involving ‘bottom up’ and ‘top down’ processing, probing the structure of self-organized systems, and controlling reactivity and selectivity in synthesis.1 We are exploring the applications of the VFD in polymer and biopolymer synthesis and gaining access to composite polymer materials, Figure 1. The VFD has intense micromixing and imparts mechanical energy into the dynamic thin film in the rapidly rotating tube (typically 20 mm OD, 19 cm long, quartz or borosilicate glass), and can operate under continuous flow processing such that scalability is factored into the science at its inception. 
Complex high shear fluid flow in the VFD can be harnessed to fabricate BSA-gluteraldehyde porous nano-spheres, for application in drug delivery.2 This will be presented, along with developments in understanding the fluid flow, and the utility of the VFD in preparing polysulfone, polystyrene and other polymers, effective mixing of otherwise incompatible biopolymers, for example gelatin (protein/peptide) and dextran (polysaccharide), controlled coating of graphene oxide with polymers, and more. The VFD has a number of operating parameters which can be readily and systematically explored through its high throughput capability> these parameters include tilt angle of the rotating tube, flow rate, concentrations, and temperature. 
[image: ]

[bookmark: _GoBack]Figure 1. Illustration of the vortex fluidic device (VFD) which can operate under confined mode or continuous flow mode, with both imparting mechanical energy into the dynamic thin film (< 500 m) which can be harness for manipulating and preparing polymers, and composites thereof, including graphene oxide and polystyrene, as presented in an SEM image. 



1. Britton J., Stubbs K., Weiss G., Raston C., Chem Eur J, 2017, 23, 13270 – 13278.
2. Luo, X., et al. ACS Appl. Mater. Inter., 10, 27224-27232. 

image1.emf



θ = 45o



Jet	feeds



Product



•	Polymer	synthesis
•	Probing	structure
•	Mixing
•	Coatings










θ= 45

o

Jet	feeds

Product

•	Polymer	synthesis

•	Probing	structure

•	Mixing

•	Coatings



Polme rocsio uderighhes low

o A ST A L i

N ———
R B vk st e
S R
e B D, Collgeof Modwine and Pblc Healh, Hiders Uniersiy,

ki cocing ok f et I e o i
b e e ol e o s e
e . oo o e P by Syt g st
o B i 6 e e g o 3000 1 o g
et e e xR o e s <

Comples b o e VD o b i B e s
s, € s ety Tt v e e A o8 Svepo
g e kAo, e iy o VD g Pyl oy
o et s A A e B e b
e, oo g of opon e v popcn e T VP
bt g e o bl s sy ot o b
e o e e e e e o . o e




