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Introduction

Cooperation within the program Prozess-Spray

What has been done so far?

Analysis of atomizing spray
Design and implementation of a two-level fractional factorial design
Characterization of spray-dried particles of the factorial design

» Particle size and particle size distribution by analytical sieving

* REM:- images to estimate particle size and surface roughness

» Surface analysis by gas adsorption
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New experiments
Outlook
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Introduction
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Dependance of surface roughness of spray dried mannitol
particles on the outlet temperature (NIRO minor lab scale spray dryer)
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Work with the group of Prof. Walzel (TU Dortmund)-
Axel Mescher

Laminary rotary atomization — narrow particle size distribution
Pilot-scale spray-dryer — Iarger particles

Used atomizer Pilot-scale spray-dryer
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Analysis of atomizing spray- influence of process
parameters on droplet size

feed concentration
feed rate 180
rotation speed

feed temperature
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< feed conc.: 15,0 % (w)
feed rate: 10 I’h

© feed conc.: 7,5 % (w)
feed rate: 10 I’h

o feed conc.: 15,0 % (W)
feed rate: 20 I/h

volume mean droplet size / pm
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i 130 T feed conc.: 7,5% (w)
5400 6300 7200 8100 feed rate: 20 I/h
Schematic of rotation speed / rpm
spray analysis Dependance of volume mean droplet size on rotations  peed

(n = 3; mean * SD; feed temperature: 23 C)
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Design and coau - 2 w1
implementation of a : = B - _
. $ 80 50 150 180 20
two-level fractional ) " ™ ST = .
factorial design (a 2°1 5 0 2 150 160 10
. 6 90 50 75 180 20
deS|g n) no product yield N 80 50 75 180 10
rotation speed \I - 90 24 75 180 10
(80% and 90%) 8 80 24 75 180 20
feed temperature 2 90 50 15,0 160 20
(24 € and 50 C) 3% 80 50 150 160 10
feed concentration 33 90 24 150 160 10
(7,5 % [w/w] and 15,0 % 3% 80 24 150 160 20
[w/w]) 34 9 50 75 160 10
feed rate 35 80 50 75 160 20
(20 I/h and 20 I/h) 36 9 24 75 160 20
air inlet temperature 3* 80 24 75 160 10
(160 € and 180 )
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What has been done so far?

2-level fractional factorial design:

Mannitol 9; 02.09.2009; 67% rh
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particle size/ um
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Two-level fractional factorial design- find the appropriate
factor levels

Agglomerates during spray drying- where do they come
from and how to prevent them?
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Surface area: gas adsorption negative surface area

Surface roughness: infinite focus microscopy:.  surface
reflections
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Reduction of inlet-temperature (160 ¢, 140 T, 130 T, 120 T)

concentration of mannitol: 15 % [w/w]
rotation speed: 80 %
feed rate: 10 I/h

T,=160C T,=140 T
.
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T,=130<T
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Understanding the cristallization process during spray-
drying of mannitol solutions

Small particles (d50 15 pum)
Large particle (d50 75 um)

Implementing a new factorial design

Improving product yield and preventing agglomeration

oL

|
Prozess-Spray project meeting Hamburg, /%)%
4.-5.11.2009 - Seite 13 ReseARc

Thank you for your attention!
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