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Porous Metal Filters
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Nanjing Shinkai filters Co., Ltd is dedicated in filtration
and separation equipment and system with metal mem-
brane materials as “core element”. We serve for petro-
leum chemical industry, chemistry, fine chemical, coa
chemical industry, food and beverage, nuclear power,
shipbuilding, automobile manufacturing and other in-
dustry for decades home and abroad, and accumulated
rich engineering experiences in a complex liquid solid
separation, gas-solid separation, powder handling &
processing, sparging and so on.

We have been successfully developed a variety of inter-
national leading metal membrane materials based on
market demand. The materials can be various from
stainless steel (304L, 316L), Ti and alloy, Ni, Monel
(Ni-Cu alloy, Inconel (Ni-Cr-Fe alloy), Fe-Al alloy,
Hastelloy B C X and as well as other special materials.
And the elements can suitable for various situations of
acid, Alkali, high temperature and high pressure.
Shinkai develop the excellent performance and high
quality final filtration products to for customers to solve
production problems and create the greatest value ac-
cording to customers different technical conditions.
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Selection of metal membrane elements
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Shinkai metal membrane XKP element is used
metal powder as raw material and produced with
isostatic compaction and high temperature vacuum
sintering. The element can provide homogeneous
porosity with characteristic of stabilized shape,
high strength, temperature resistance, corrosion
resistance, good permeability and separation
effect, good back flush, easy regeneration and so
on. Our products is applied to medicine, pesticide,
dye intermediate’s catalyst filtration, liquid and gas
filtration, PTA mother solution recovery, food and
beverage filtration.

Shinkai metal membrane XKW element is made
with 5 layers of 304L or 316L stainless steel wire
mesh with method of mould pressing, high tem-
perature vacuum sintering and argon arc welding
or plasma welding. The element possesses the fea-
ture of good permeability, high strength, high cor-
rosion resistance, high temperature resistance,
easy cleaning and back flush, no material falling
off, long service life and so on. Which is applied to
polyester filtration, oils filtration, pharmacy decol-
oration, food and beverage filtration, chemical fil-
tration as well as water and air filtration.

Shinkai metal membrane XKF element is used the
imported stainless steel fiber as raw material, and
it is a high porosity porous deep filtration material
with process of non-spinning, folding of the metal
fiber, porous filter material as well as high tem-
perature vacuum sintering. This material possess-
es the advantage of high porosity (max. 90%),
good permeability, large filtration area, strong pol-
lutant received quantity (longer service life in pro-
cess), high temperature resistance, high pressure
resistance, good corrosion resistance, less pres-
sure loss, durable using in most solvent, high filtra-
tion precision. Which is applied to high-molecular
polymer filtration, viscose filtration, special oil fil-
tration, steam and high temperature gas filtration,
high viscosity chemical filtration and so on.
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Liquid-solid separation
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Liquid-solid separation is very common in unit operations of chemical engineering, and we will choose different filtra-
tion solution to solve the problem based on material's temperature, flow, cosity and related parameter. Shinkai pro-
vides dead end filtration system for batch production and cross flow filtration system for continuous production so as
to solve customer’s various filtration, separation problem during production.
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This kind of filter can be used for various concentra-
tion solid-fluid filtration from outside to inside, easy
operation, convenient maintenance, reliable and du-
rable filtration capability with below mentioned prop-
erties:

e Dismounting and assembling metal membrane
cartridge conveniently

e Metal membrane cartridge can be dismantled
intgrally

e Space among metal membrane elements is short,
structure is compact, cost is lower

e Back flushing/flowing performance is good

e Filtration surface can reach 200 m’, elements can
be borne 0.8MPa pressure drop, and filter cake
can reach 20mm

e Suitable for precious metal catalyst filtration from
mother solution in fine chemical production
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This kind of filter use inside-out filtration method,
which can discharge solid from metal membrane el-
ement inside through back flushing after each filtra-
tion cycle. Main properties as below:

e Solve the problem of filtration cake accumulation

e Reduce residue liquid quantity in filter bottom

e More filtration surface

e Good back flushing performence

e Back flushing frequency is less and longer ser
vice life in process

e Suitable for precious metal catalyst recovery,
activated carbon and organic salt catalytic slurry
oil filtration
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Liquid-solid separation
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We will use raney nickel catalyst in hydrogenation
reaction frequently, and catalyst shall be separated
from solution in time and then put into next batch
reaction. It will not only influence final product
quality, but also increase production cost due to
catalyst loss if catalyst can’t be separated from
solution completely. Solid catalyst particle is very
small and it is not easy separated completely with
common filter cloth. Shinkai designed raney nickel
catalyst filter adopts cross flow filtering theory
based on catalyst feature, which can separate
0.45~100pm particle and filtration efficiency can
reach 100%, solid content in concentrated solution
can reach 20%.

This filter offers inside-out filtration way and has
the characteristic of continuous filtration cycle
through cross flow. Material traverse both end
opened metal membrane element, clear liquid out-
flow filter system through metal membrane, and
solid particle retain in recycle flow. This method is
suitable for filtration with special feature material
or continuous reaction occasion, which can retain
valuable solid particle at the greatest extent, such
as precious metal catalyst. Properties as below:

e Suitable for high solid content material filtration

e Tiny solid particle filtration

e Physical separation, and not change product
property anymore

e Increase filtration efficiency and quality

e Suitable for continuous recycle reaction tech
nological operation
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Typical application in solid liquid separation
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Catalyst filtration and separation

We will often use precious metal (Pt, Pd, Ru, Rh)
as catalyst in many chemical reaction field, in order
to solve the problem of catalyst leakage, bad work-
ing environment, low production efficiency, large
investment and non-continuous production, Shinkai
designed a new catalyst filtration and separation
system based on digesting and absorbing overseas
advantage filtration equipments world’s leading
metal sintered filter element. Our filtration system
has been applied in many chemical field more than
100, such as crude drug, dye intermediate, petro-
chemical hydrogenation, TDA/TDI, pesticide, spice,
H,O,, caprolactam, and solved the liquid/solid sep-
aration problem for customers, and create huge
value for customers.
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Typical applications in solid liquid separation
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e Various metal membrane materials, Shinkai
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e Various filtration types, we can provide both
batch disposal and continuous disposal catalyst
separation way to match different chemical tech
nological process.
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Typical applications in solid liquid separation
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Polymer filtration

The impurity mixed in melted polymer will not only
influence product quality, but also harm normal
production during plastics and polyester extrusion
molding process, therefore, polymer filter will be
designed after extruding machine so as to separate
impurity and guarantee normal and stable opera-
tion.

The main function of polymer filter is to remove
mechanical impurities, gel, coking and other solid
or colloid impurities, metal powder, additive caking
as well as general contaminant during high tem-
perature, high pressure, high viscosity operation
process in melted polymer so as to make the
melted polymer through filter reach some evenness
and purity, and provide high quality products for
downstream operation unit.

Normally we will use metal membrane XKF as filter
element for polymer filter equipment which pos-
sesses the characteristic of large filter area, high
filter accuracy, high porosity, strong pollutant re-
ceived quantity, small differential pressure, and it
is very suitable for high temperature, high viscosity
products filtration.

Applications

e Viscose filtration

e Melted PP and polyester filtration in film extru
sion and fiber extrusion industry

e High viscosity chemical solution filtration

e Polymer filtration (nylon, engineering plastics,
carbon fiber, PET and PTMEG)
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Typical applications in solid liquid separation

FeE ol e e i 98

BT A& Tl enE. o, . Bk
Ak A ZRALRESEAE TR, AT LR P
KRB . =SARE. WSALRE. RER2
AR, AR, ERAMEEEE, dTER
Mg P BCERETREE, RARELIHE, 6@
BRBERE. R, BWITHEREE RN W 77 6
an . HESLIIA B E R B LR G- TR A BRI
WHRAN TR T ZONH, HFAREFBRTARZ
AL 8o B, MBI

7= i A B

IR R (0.1um)

3 17 S 7 ¥

i B B LAERAE900°C)
SR, IE [ FE50bar

DU vh itk G5, TR R

WA EMBERMERWEFETZ
itk A 3h HE vtk

TR KM TTIE104E, EHMEE R
HREER100% 24, FHtR
FEHER B, & HERE

L Fil 3% &

R TR LB (BRI D
DY 46040 B 4 43 0

= A RERE N X 28

YRV LIREUR

Silica powder filtration in silicon industry

Silicon industry includes industrial metallurgical sil-
icon, polysilicon, organosilicon, silane gas, gas-
eous silica and other production industries. In the
process of production, there are many problems
about liquid-solid separation. Triclosan, silicon tet-
rachloride and silicon powder are the main raw ma-
terials for polysilicon, organosilicon and silane gas.
Due to the leakage of silica powder, the pipes and
heat exchangers in the production equipment are
easy to clog, and the damage to the equipment
such as pumps, meters and valves also affects the
quality of the products. The patented product-dry-
ing condensate filter was developed by us has
been widely used in it, and has solved numerous
filtration and separation problems for customers,
which has been widely praised by users.

Properties

e Good filtration precision (0.1um)

e Reduce the risk of safety and environmental
protection

e Sufficient thermal strength up to 900°C

e Shape stability, components with high strength
(sufficient pressure strength up to 50bar)

e Corrosion resistance

e Back fiushing with patented technology

e Automatic exclusion of silica powder

e Ten years service life in process

e Silica powder can be completely intercepted

e Enclosed space design and fully automatic opera
tion

Applications

e Silica powder filtration in reduction unit of modi
fied siemens technology (Patented product)

e Silicon tetrachloride purification and filtration

e Trichlorosilane filtration

e Silicon chip cutting liquid filtration



SHINSAY

AU S B

Gas-Solid Separation
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This filter provides outside-in filtration mode, and
mainly for industry flue gas and steam filtration as
well as some occasion of common particle control
method forbidden using, such as bag filter system,
the properties as below:

e Simple design and convenient operation

e Filtration surface can reach 100m?

e Operation pressure drop can reach 0.8MPa

e Sufficient thermal strength up to 900C

e Metal membrane can be cleaned by back flushing
e Suitable for hot gas filtration and steam filtration

Tail gas shall be disposed before discharge into atmo-
sphere along with people more and more request for
environment, in order to separate solid particle from
gas, Shinkai developed two kinds of gas-solid filtration
system for high corrosion, high temperature and high
contaminant concentration situation.

e Hot gas filtration in nethylene project

e Gas filtration in polycrystalline silicon industry

e Gas filtration in coal chemical industry

e Catalyst palladium net protection filtration in nitric
acid industry

e Catalyst recovery and filtration in petrochemical re
finery in dustry

e Hot coal gas filtration in metallurgical industry

e Hot tail gas discharge filtration in glass industry

e Hot flue gas discharge in boiler and destructor
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This kind of filter is suitable for continuous filtra-
tion operation system. Filter is organized by sever-
al filter element groups together, and can be
cleaned by pulse jet device successively without
dismantle filter equipment, some properties as
below:

e Continuous operation

e | arge disposed quantity with least reverse pulse jet

e Filtration surface can reach 100m?

e Operation pressure drop can reach 0.8Mpa

e Sufficient thermal strength up to 900°C

e Suitable for PE powder, magnesium oxide solid
and PP powder recovery, high temperature
powder filtration in coal gasification industry as
well as recovery catalyst from fluidized bed reac
tor
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Typical applications in Gas-Solid Separation
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All this time the environment pollution, energy con-
sumption, technology and industrialization of orga-
nosilicon, polysilicon and silane gas industry has
been serious, which has restricted the sustainable
development of silicon industry. The silicon indus-
try produces a large number of gaseous products
and solid particles. Due to the poor precision, tem-
perature resistance and mechanical properties,
some fraditional separation equipments cannot
meet the hot gas-solid separation requirements, re-
sulting in the subsequent stage of the gas phase
products still containing a large number of solid
particles. The gas phase product needs to be lique-
fied by condensation and enriched into the distilla-
tion column, and the concentration of the conden-
sate will produce a large amount of slurry (mainly
aluminium chloride, hydrogen chloride, chlorsilane
or Organosilane, silicon, etc). Slag is precisely the
most difficult pollutant to treat. But in the past few
years, a large number of slurries have been treated
by simple burial or even direct dumping, with the
result that serious pollution accidents have been
directly caused.Land is uncultivated and water
sources are severely damaged.

With the development of technology, people adopt
new technology to deal with slag pulp and have
achieved some results. Today domestic slag pulp
treatment process has hydrolysis, drying method,
filter pressing and so on. However, there are a
series of difficulties in the treatment of slag. Ac-
cording to the analysis of the main components of
slag, the processing difficulties are manifested in
five aspects: 1. High disposal capacity and high
cost of equipment, manpower and energy con-
sumption. 2. Serious waste of chlorsilane or or-
ganochlorsilane. 3. High risk factor of chlorsilane
or organochlorsilane and aluminium trichloride
treatment will cause great disadvantage to safe op-
eration. 4. Water resources waste. 5. Wastewater
treatment required.

For hot gas-solid separation in fluidized bed reac-
tor in the fields of organosilicon, polysilicon and
silane gas, Shinkai developed a hot gas-solid filter
using self-made metal membrane materials as fil-
tration elements, which was used to separate the
gas-phase products from the solid particles in high
temperature and high risk environment. The out-
standing advantages of filter is that it can greatly
reduce the amount of subsequent processing,
reduce the waste of reaction products and water,
effectively diffuse the safety and environmental
stress, and stabilize the product quality.

10
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Typical applications in Gas-Solid Separation
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In petrochemical refinery and chemical industry,
catalyst storage tank and powder outlet will use hot
gas-solid filter in fluid catalytic cracking (FCC),
continuous catalytic reforming (CCR) and dehydro-
genation process.

FCC

The catalyst powder in the flue gas of the fluidized
catalytic cracking device can be removed by using
Shinkai hot gas-solid filter. It enables refineries to
meet emission standards and adequately protect
downstream equipments. More specifically:

(1)In highly corrosive environments with tempera-
tures as high as 850 °C, such as coal gasifiers and
fluidized bed coal burners. Using Shinkai hot
gas-solid filter can not only guarantee the filtration
efficiency when the gas flow changes, but also pro-
tect the turbine expansion machine downstream, so
that it can extend the leaf life at the same time.
(2)Unlike electrostatic precipitators, the filtration
efficiency of Shinkai hot gas-solid filter remains
constant when gas flow fluctuates. Nor subject to
particulate matter changes or static electric fields,
and fully meeting emission standards.

(3)In the case of a third and fourth stage cyclone
separator, switching the fourth stage to shinkai hot
gas-solid filter would improve solid capture effi-
ciency, with minimal investment sufficient to meet
emission standards.

CCR

In continuous catalytic recharging, the catalyst is
continuously regenerated. Shinkai hot gas-solid
filter installed on the device prevents the circulat-
ing compressor from wear and clogging up. The hot
gas solid filter can also be used to filtering the gas
of the recycle circuit regenerator. The solids are
completely filtered without leakage.

Dehydrogenation process

In the dehydrogenation device of fluidized bed re-
actor, Shinkai hot gas-solid filter can be used to
treat the exhaust gas of catalyst regenerator. A
simple step would allow the gas to reach emission
standards.
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During powder treating process, Shinkai metal
membrane materials are widely applied in solid
mixing, exhausting, boiling and discharging pro-
cess.

In the HT-L, SHELL or GSP pulverized coal pres-
sure gasification devices can be transported by
pulverized coal. Transportation medium is N, or
CO,, normally, the most important part is pulver-
|zeé coal forcing and transportation system in this
technology. It will cause bridging problem due to
solid particle in gas media occurring inattentive ad-
hesion phenomenon. Nitrogen can enter into tank
through aeration cone in the bottom of coal powder
charging bucket and make powder homogenization
and reduce acting force among powder so as to
make particle smooth fluid under the effect of grav-
ity after processing bulk devices added.

Processing bulk devices are also very important in
pulverized coal forcing transportation technology.
The pipe is blocked easily and material is not
transported smoothly due to coal powder accumu-
lated together in high pressure, so that we will add
processing bulk devices in transportation pipeline
so as to solve this problem effectively. The reason
is that gas form uniform film inside wall of process-
ing bulk devices and powder presents as suspend-
ed and fluidized state, thereby, it can flow into next
running pipe smoothly and avoid powder accumula-
tion so as to increase transportation effect when
gas penetrated through the micro pore in process-
ing bulk devices.

Properties

e Shape stability and can borne high pressure drop
e Good mechanical properties

e Sufficient thermal strength up to 900°C

e Particle retention

e Good corrosion resistance

e Defined permeability

Applications

e Powdered aluminium industry
e Powdered copper industry

e Coal gas industry

e Food industry

e Pharmacy industry

e Chemical powder industry

e Cement industry
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A lot of metal membrane materials are used as
sparger elements in bioreactors and fermentation
tanks. Traditional biofermentation technology is
ripe for innovation. Shinkai provides solutions allow
for higher gas absorption than standard and can
significantly lower energy costs by decreasing the
agitation needed in your biofermentors. Enabling
faster absorption allows for increased cycle times
and significant time savings.

Custom design your biofermentation sparger in
stainless steel or virtually any metal alloy to meet
the specifications of your system. Our highly
trained engineering team will help you design the
right sparger system for your application. There are
the following products:

e Biofermentation sparger

e Static sparger

e Dynamic pipeline sparger

e Porous Metal Micro Sparger
® Quick change sparger

Properties

e Stable pore shape due to sinter processing
e Good mechanical properties

e Sufficient thermal strength up to 900°C

e Particle retention

e Corrosion resistance

e Defined permeability

Applications

e Sparging in food and beverages

e Sparging in fine chemical industry

e Sparging in fermentation tank

e Sparging in aquaculture industry

e Hydrogen sparging for a broad spectrum of chemi
cal hydrogenation reactions
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Markets and Applications
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Shinkai has a professional research and production team, and provides filtration systems which can meet users
need. We have accumulated a weath of engineering experience in the fields of liquid-solid separation, gas-solid
separation, powder handling & processing, sparging,etc.
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A SUHEILS B WA AR A A Nanjing Shinkai Filter Co., Ltd
LIRS IERAA R A Address:Floor 18, Tower B, No.5, XinMofan Road,
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= Nanjing Tech University Science Park , Gulou
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Hi%E: 025-66989518 District, Nanjing, PRC
f£H: 025-66989519 P.C:210009
BE4E: info@shinkaifilter.com

+
dE%:: 210009 Tel:+86 25 66989518
http: www.shinkaifilter.com Fax:+86 25 66989519
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