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ABSTRACT

STUDY ON THE STRUCTURE AND PROPERTY OF
MELTBLOWN CARTRIDGE(TRIDIMENSIONAL
FORMATION) IN THE FILTRATION DOMAIN OF

SOLID AND LIQUID

ABSTRACT

The meltblown cartridge(tridimensional formation) is a pew Kkind of
filter medium in the recent years.With the living level improved,the
people's request to the water quality also more and more higher
Regardless in the domain of industrial waste water, or purity water in the
daily life, or the purity of the industrial products and drink all need the
filtration. The meltblown cartridge { tridimensional formation) as a new
Kkind of filter material has been applied widely in these domain, therefore
the necessity of researching on the cariridge become outstanding
increasingly,

According to the request of article, the meltblown equipments were
redesigned in our taboratory. The dies are one of the key part of the
meltblown equipment, be composed of three parts:spray of
head,airboard and scaleboard.The redesign of the dies improve the
quality of fiber directly. The screw is also one of the key part dufing the
experiment. Because the receive equipment of the meltblown cartridge
( tridimensional formation) is specially, I design the collector to match
the expected results during the experiment.

The polymer of PP is used in the research. German HAAKE
rheometer,DSC analyzer and X-ray diffractive instrument arc used fo
analyze physical indexes. The polymer of PP is pseudoplastic fluid

presenting shear-thinning property , the non- Newtonian index n of the



ABSTRACT

polymer of PP is bigger than number 1 in the high temperature, so the
polymer of PP is typical non- Newtonian fluid. The polymer of PP
absorbs the heat begin from 157.25 C, end to 176.36 C, the highest value
is 170.39°C by the DSC analyzer. The temperature of melting point of
the polymer is an important parameter for producing melthblown
cartridge(tridimensional formatien). X-ray diffractive method is used to
measure the degree of crystallization. The result shows that the degree of
erystallization of meltblowing nonwovens is higher than that of filament.
The draw power of the high-speed air flow is the influence factor on he
degree of crystailization of meltblowing nonwovens is higher than that of
filament.

The production of meltbiown cartridge(tridimensional formation) is
carried out on the machine developed by our staff. The process is
controlled by changing seven parameters: the speed of
serew Ldie-to-collector distance(DCD) of each filter part, the number of
layer of each filter part. The capacilitics of the meltbown fiber web are
anaiyzed, for instance, fiber fineness, the density of fiber web,
permeability, the mean flow pore size. These parameters provide the
basis for producing the meltblown cartridge(tridimensional formation),
Under the condition of other parameters are constant, only with the
increase of the speed of screw, the permeability and the mean flow pore
size of meltblowning fiber wed and fiber fineness are ail increased, but
the density of fiber wed is decreased. Under the condition of other
parameters are constant, only with the increase of DCD, the permeability
and the mean flow pore size of melthlowning fiber wed are increased, but
fiber fineness and the density of the meltblowning fiber web are
dccreased. The decrease of fiber fineness is very little in the range of
experiment. According to many factor analytical method: the layer
number of each filter part within the scope of experiment, so have a fttle

influence to the results of the experiment; But the DCD of each filter part
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influence the density and the mean flow pore size, so have a big influence
to the results of experiment; The change of the speed of screw will
influence the fiber fineness, so also have a big influence to the resuits of
the experiment.

According to the many factors analysis method and the intuitionistic
analysis method can get the best process parameters: the DCD of the nice
filter layer: 260mm; the layer number of the nice filter layer: 4; the DCD
of the medium filter layer: 290mm; the layer number of the mediam
filter layer:16; the DCD of the thick filter layer: 400mm; the layer
number of the thick filter layer:6; the speed of serew: 7.0 rpm. According
to these best parameters, ¥ found the results and the forecast resulés have
a very consistency.

According to the model of Shambaugh about the draw of high air
speed, the detection is in the model of Shambaugh it treats the polymer as
Newtonian fluid, but the polymer of PP in my experiment is a typical
non-Newtonian fluid, so I redesign the model about the draw of high air
speed during the meltblown on the basis of the model of Shambaugh.
And match the experiment naumber and model expected number in my
article. According to the analysis about the mechanism of filtration, 1
found the mechanism of filtration during the filtration is very
complicated, the mechnism of filtration during the filtration of
meltblown cartridge is compesed of several mechanisms of {iltratien. The
type of filtration is composed of several types of filtration also, but the
main type is the deep filiration according to the analysis in my article.

Written by: Rae JianHui(Textile materials)
Directed by: Vice-professor Jin XiungYn
Keyword: meltblown, cartridge, nonwovens material, the mechnism of

filtration, tridimensional formation
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58 RATLLE W, B ¢ BRI T R R - R R
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RN R EE. BT EEMZHHE AWML M HENEN,
A—HREERT, NRNBERADFE, REFHEEE/R F=mxa,
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WE " 0. 070 2
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2. 2.5 BRI ILEE T
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REFHRAREW, BREEUANTRETIESRES, EHRNTLREM
EF—MEEUS B SRR LR R N L s R A SRR,
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=
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HEXRE WMEFEHIAMS HHEL FHRE BEHE2FR)

A 3. 090 2 2. 764
B 0.938 2 0. 839
C 1. 549 2 1. 386
D 2. 496 2 2.233
E 0. 902 2 0. 807
F 1.118 2 1. 000
G 4. 064 2 3.636
BEe" 1.120 2

BF 54H%, Bln=005 5  Fp..(2,2)=19.00.

M EFR 5-14 PRI CUFH, FAEREERESLOLREOEEEA
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FUER Z 4 RS HRABERER. AE5-14 P F EDETEL
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FrtEtEte . W ILREE N IR SRR B fadr.
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A PE LI R — BRI TTRAMAE A AR CIDIE FaGa;
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FHEE A FLBR R RE TR M BN & 25 AByCaD2EF3Go:
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Bav Civ Dyy Eps Fou Goy, MEERBEEZMEZIES: 260mm. g2
HIEE: 4. TEEREZER. 290mm. THENEH. lo. HEEMN
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AT TRE AR
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18 18 18 18
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18 18 18 18
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+ +
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18 18 18 18
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