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Abstract : In the present study, a steady state population balance model was developed to predict the polymer particle size
distribution (PSD) in ethylene gas phase fluidized bed olefin polymerization reactors. The multilayer polymeric flow model
(MPFM) was used to calculate the growth rate of a single polymer particle under intra-heat and mass transfer resistance. The
industrial plant data were used to calculate the growth rate of polymer particle and the polymer PSD. Numerical simulations
carried out to describe the influence of effective monomer diffusion coefficient, polymerization rate and initial catalyst size on
the catalyst particle growth and final polymer PSD. The results present that the intra-heat and mass limitation is important for
the ethylene polymerization, the growth rate of particle and the polymer PSD in the fluidized bed reactor. The effect of the
agglomeration on the PSD is also considered. The result presents that the polymer particle size distribution becomes broader
as the agglomeration exits.
Keywords : population balance, olefin polymerization, fluidized bed reactor, particle size distribution, agglomeration
Conference Title : ICCEAC 2015 : International Conference on Chemical Engineering and Applied Chemistry
Conference Location : Rome, Italy
Conference Dates : September 17-18, 2015

World Academy of Science, Engineering and Technology
International Journal of Chemical and Materials Engineering

Vol:9, No:09, 2015

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 C
he

m
ic

al
 a

nd
 M

at
er

ia
ls

 E
ng

in
ee

rin
g 

Vo
l:9

, N
o:

09
, 2

01
5 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/3
55

96
.p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 9(09) 2015 1

https://publications.waset.org/abstracts/35596.pdf

