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Introduction

know-how in the field of drying, process
engineering, design and manufacture of

Over aperiod of 70 years, | h
made constant efforts tomeet the ever
increasing technical demands of powder

systems and plants for all
branches of industry is exclusively
provided for the European market by
Micron B.V.and their

pr required inall
sectors of industry throughout the world,
starting with simple process equipmentin
the early days, to complete turn key
powder processing plants in recent years.

The resultof this vast experience in
powder processing, includes atypical
drying process for wet powders, called
the Micron Dryer System. The extensive

representatives. This Micron Dryer
System has been developed as the first
patented dryer in the world, which
‘combines grinding and classifying
principles.

Hosokawa Micron offer full test

house facilities to experiment on new
materials and to meet client’s specific
requirements.




Process principle

The schematic Ilmdlagrum (ﬁgunﬂ )
of the

shows the of
Micron Dryer System.
Wet malerial ‘which can cnnlaln a Iarge
range of
grindingand drying sel:tlon oﬂhe dryer
main body.

The impactenergy imparted by the
grinding rotor disperses the wet material

Special features

Uniform product

Space saving
Due to the high overall heat transter
coefficient and the combination of

The Micron Dryer, having

(drying, grinding and cussnylng) inone
unit, produces products which are
uniform in moisture and particle size.

Particle size control

The Micron Dryer is equipped with an air

classifier atthe outlet of the Dryer,
of'

p inone body, the Dryer is.
, requiringa
area wllh less heatloss than with
‘conventional hot air dryers.

Short residence time
Very short residence times of a few
seconds only can be achieved, sono

into very fine particles. the tobe deterioration of the product at high inlet
A temperature controlled hot air stream easily within a wids ge. gas temperatures occurs.
from mealrhaater is drawn by the exhaust -

he main body and isture control Dustfree operation
thefine purll:les inthe By adj of d The totally enclosed system is generally
This diti residence time of material, th P with hy fan, as the final
exchange and Instam evaporation of content in the product can be easily item of equipment.
moisture. controlled to below 0.5% W.B. This keeps the system under negative
Thedried particles are conveyed with the = N 3 P ing the
air stream to the top section of the dryer High overall heat tr P pe of p intothe
where a separator classifiesthe particles ~ coefficient environment.
by size. Particles passing theclassifierat  Rapid heatexchange takes plm inthe
the set cut point are conveyed with the ction where

exhaustair to a Hosokawa Pulsaire
automatic reverse jet fabric filter.

The exhaustair of the system can be
recirculated to the heater under certain
conditions to reduce the overall energy
consumption.

Due toits principle of design the Micron
Dryerop as drying
system offering a wide range of
applications.

am oﬂhe mawrlal is lremenduusiy

the surfacearea, !heaglutlon eftect of the

classifier rotor plays an important role in

oMainIng high heat transfer coefficient.
data shows that

is 2000 to 9000 W/m3°C .




Drying principle

The coarse particles rejected by the
classifier are mixed with the feed material

Figure2 principle of

tothe grinding

of the Hosokawa Micron Dryer.
The dryer body consists of a vertically

Type of dryer

Three dryer models have been developed

C i further pi
Eecnuse ofthe mixing of theleed withthe

(1) with
productand air outlet (2), wet material
feeder(3), grinding rotor (4) arld hotairor

ject stream, materials
which present ﬂlﬂlcull

handle a wide range of materials.
MDF
This modelis designed to process soft
suchas filter cakes of low

such as adhesion or cohesion, are

gasinlet(5). The sp y P more
feeder transfers the wet material into the easily using this technique.
grinding section of the dryer. The impact
action of the grinding rotor disperses the
wetmaterial into micronized particles. H 1
Hotair from the heater is drawn through Appl catlons
thedryer by the fan where instant 1. Drying wet powder, lumpy, flaky or
of s.The fibrous
ying Drying wet filter cake, paste or slurry

zone(1).

The fine particles separated by the
classifier leave the dryer at the outlet (2)
and are collected in the filter unit.

Figure2.

Ei

Drying ininert gas atmospheres
Drying of water of crystallisation
Drying heat sensitive materials
Drying thixotropic materials
Drying dust explosive materials
Recovery of solvents

ENOnALR

to medium hardness.

MDV

Suitable when greater impactenergy is
required for grinding medium to hard
agglomerates or materials, such as:
organics, food, pharmaceuticals, ete.
MDH

Handles hard agglomerates or materials
which have to be pulverized to a very fine
particle size.
Special knife hammers can be fitted when
fibrous materials are to be handled.




MDF

Suitable for soft agglomerates.

The wet material is deagglomerated and
driedin afluidised powder bed. The
particle size and moisture content are
controlled by the classifier and outlet gas
temperature.

Data for reference only
* Evaporation capacity is based on a feed

material with 50% (W.B.) moisture content
and with 0.5% (W.B.) maisturein the
product.
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SPECIFICATION MDF-1

Total height (B)

e

s

(CxDymmxmm 620
finrovd

(A) (mm) 3s0

‘Weight (approx.)

L 500
-
s 14
(rpm) 0

Classiying section:
motor (kW) 0.75
L
(rpm) 2300
A
hotgas(C) 450
Range of airrates
(mimin.) 10-20

Max. svagoration
capacity” Kg H,0Hr. 125

az00 5700

1100 1680
3000 4500
55 7.5
& 0
ar 55
1300 800
450 as0




MDV

Most commonly used in all industries.
The vertically driven grinding rotor

increasing the surface area of the

improves the

heat transfer efficiency for the drying
operation.

SPECIFICATION MDV.1

Totalhalght (8)
{mm} 2800
Gormmanbase
(Cxo)mmxmm 1B50x 1160 2200 1200 22001420 33802100
Diam. main
oy ™ s10 ™ o e
nt(spprox.)
m : 800 1500 2500 4000 6000
Pulverizing section:
mator (kW) a7 75 e 2y awso
Mo rotor speed
) a0 mon 200 150 00
Classifying section,
motor, 075 s 22 a7 5
- 000 100 1m0 600
(rpm) 2300
AP Dataforreference only
ot gas ('C) 450 50 50 450 50
Rengaolaireates * Evaporation capacity is based on a feed
(mhimin.) 1020 2050 60100 100-200  200-330 material with 50% (W.B.) moisture content
Max ovaporation and with 0.5% (W.B.) moistureinthe
capacity’ KgH,0Hr.125 310 50 1m0 000 product.



Suitable for fine pulverizing and drying.

dr of

the dryer is fitted with stirrup type swing
whichcan

to reduce abrasion. The highenergy

imparted to the materials to be ground

make itideal for hard agglomerates and

materials, such as minerals ete.

SPECIFICATION MDH-1 MDH-3  MDH4  MDH-5

Totl haiaht(®
T e awe a0 s s

Cammon base
(CxDjmmsmm  1400x630 1700xS30 2000x 1300 2300x 1500 3440x2330

Diam. main body

o w o s ™ nw e

Waight (sppro)

fhgh 500 120 200 00 4500

Putverzing section

motory " ias 1s3 s ssme mioae

oy IO

rom wo  wo oz s w00

Ciasstyinasection:

moorg - Mor s z2 a1 ss

=i 2300 2000 1600 1300 000
Data for reference only ‘:"‘Lm

hotoms(Cr T 450 a0 aso a0 o

* Evaporation capacity is based on a feed
material with 50% (W.8.) moisture content
and with 0.5% (W.B.) moistureinthe
product.

Raage ofsirrates
{tnin) 1020

Max. evaparation
‘capacity Kg HOMr. 125 3 0 1200 2000



Complete
systems

Drying systems, based on the Hosokawa
Micron dryer have been installed all over
the world for more than 35 years. In house
experience and know how of drying
processes enables Hosokawa to design,
manufacture and install complete drying
systems, including allnecessary
ancillaries.

Feeder

Various types of feeders are available to
ensure accurate metering of wet materials
intothe dryer body such as:

Single, double or multiple screw type
feeders for wet cakes of high moisture
contentusing:

Screw Feeder

« standard full flight screws

« overlapping full flight screws
e paddle screws

« ribbon screws.

Pump feeder

Slurries, pastes and thixotropic materials
are pumpedinta the dryer using:

= screw pump

» diaphragm pump

» hose pump.

Feedintake hopper

Specially designedfeed hoppers with
various agitators guarantee a constant
head of wet material above the feeder for
accurate feed to the dryer. For larger
volumes or thixotropic feed materials,
aVrieco-Nauta mixerisused as alive
hopper which can control the thixotropic
nature of the feed material.

Heater

An air heater is necessary for the supply
of hotair to the dryer.

Th A

Directairheaters

« gasburner

« oil/paraffin burner

= Electric heater

= hotgas from other sources

Indirect air heaters
e steam heatexchanger
® thermo-oil heater

e gas/gas heatexchanger

Anairintake filter can beinstalled when
clean process airis required.

Product collector
Thedried and micronized product is
collectedin a bag filter either directly or
by acyclone combined with a bag filter.
When either collection system isused a

dust Th

system stant air filter ed
temperature atthe dryer outlet. dependingupon the nature of the material
Types of air i tobep d.




Coarse particle rejection

Fan

Plant control system
Diagram 3 shows the instruments
required for a typical plant control system.

The plantis basicly controlled by the
temperature control system (TIC 1) and
the overload alarm system (LIA 1). The
outlet temperature is maintained ata
preset value by TIC 1, controlling the

f the product. The load
h (LIA 1) gives /ot signal

mechanism yst d y th
For certain materials which contain dried material under suction a centrifugal
i ies, a coarse par jectionport  fanisinstalied.
can be fitted in the top section of the Thefanis it the Basi 1]
Micron Dryer. This featu a ofthe dryer system.
high quality product and economical =
operating conditions includingreduced  Conveying duct
wearrates. The function of the duct from the Micron
Dryer y p tothe
Heatrecovery system product The duct kept
The exhaust air from thetan has a as shortas possible to prevent heat I i
losses and condensation.

relatively high temperature and itcan be

the operational cost of the plant.

Methods applied are:

- gasl/gas heatexchanger

~ heatexchangers with transfer media
(thermoiletc.)

Dust explosion protection
With hazardous materials such as

g , food, tc., the
risk of dustexplosion mustbe

d. In

S iy

barrier valves (EV1) (EV2) are available.

Diagram 3.

tothe feeder to avoid overfeeding.

Automatic control

Full instrumentation for automatic plant
control can be supplied to optimize
‘operating conditions.

Instruments included are:

TIA1 —max.inletairtemperature of
dryer

TIA2Z —max.outlet air temperature ot
dryer

TIA3 —min. outlet air temperature of
dryer

FIC1 - Airflow control; to maintain a

constant air flow in the system.

PDIA1 —Pressure drop control; to control
the max. quantity of productin
the dryingchamber.




Typical processes :epiction wetiiter cakeis dispersed

Drying abrasive material with the separator action. The gentle
Zirconium oxide (ZrO,) isone of the typical  operation of this dryer model reduces
ceramics for electronics, optical wear problems to a minimum. The

the
toits chemical stability and hardness. requires a Vrieco-Nauta mixer actingasa
After y i live hopper di yer.
purified ZrO, Is filterpressed before
feeding to the Micron Dryer.

Because of its abrasive nature, the Micron
Dryer type MDF-2 was chosen for this

Drying of water of o
crystallisation
Zinc phosphate is a typical by-productin
the chemicalindustry and canbe

using

Dryer.
The slurry from the reactor is filtered ina
y operating vacuum

filter before it is fed to the Micron Dryer
MDH-4.
The temperature of the dryer outlet is set
at140° C to drive off some of the water of
crystallisation. Adjustment of the
operating conditions of the dryer,
specifically the outlet temperature,

trol water of cry The
product is pulverized to a fineness of 99%
orm passing a 38 micron 1 5i
and is changed from 4H,0 to 2H,0 after
drying.




Micro-granulation
Pigments and dyes are often required
dustfree to avoid handling pmhlems.Wel

micron. This process is called micro-

When

the air flow, separator rotor speed and

material is fed into th
the Micron Dryerwhsrsa rotor with knl'e

a
with afineness of 300 micron canbe

hammers creates.

dried and fine particles. The micronized
wetparticles are coated with the dried
particles having a fineness of 30-40

HH‘ 2t
<l

o Dryingininertgas

Dryer.

atmosphere

The Micron Dryzrsysﬁm operates

When asfood
and pharmacsuticals havetobe
processed the Micron Dryer can be
designed to operate in an inert gas
atmospharejhlssysmm has been

for dryingand
particle snzccontfol inthe final process
stage.
Tomeet the mqulremenls of maint; nmq

both flavour pi

dryeropi

in
usedasa swemnlngagentfnrdle!hnds atmosphereina closad svswm



paper etc. The Micron Dryer system
reduces the overall energy consumption
i power and fuel

witha

° Energy saving dryer
The operational costs of adryer system

p

Y
i 30% when

bonateissucha
material. This material is widely usedasa
filler for various types of plastics, rubber,

Drying thixotropic

material

Special technology is required when
batch and continuous operating
conditions have to be combined, for
instance to handle highly thixotropic
materials. In the first mixer, cuprous oxide
is mixed with additives and conveyed to
the second mixer which is operating as a
live hopper to store 5m? of highly
thixotropic CuQ,.

The Vrieco-Nauta mixer maintains the
pasty nature of the materials before
feedingto the Micron Dryer. These
products require an accurate control of
fineness and moisture content and these

isfied by
Dryer as a standard feature.
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Productreference list

MODEL | INPUT MOISTURE CONTENT | FINENESS TEMPERATURE
MATERIAL KG/HR FEED | PRODUCT pm INLET | OUTLET
| %WB | %WB °c °c
Agricultural Chem. MDV-2 | 110 | 47 | 0.9 1 < 44 155 85
Anh.SodiumSulphate | MDV-3 | 2000 14 04 | < 150 250 %0
Active Carbon MDV-2 | 100 | 50 10 | — | 400 | 100
Alginate (acid) MDH-3 200 | 67 15 | <1000 | 150 80
Alginate (sodium) | MDH-4 500 | 70 < 600 | 200 a5
Aspartame MDV-2 100 | 50 < 150 150 85
: MDH-4 7000 20-25 < 63 | 450 90
Blowingagent | mpva | 700 | 20 < 20 | 13 60
Carbon black MDV-3 500 | 70 — | 450 | 100
Chalk MDH-5 7400 20 < 4 | 380 | 100
Chrome yellow MDH-2 500 35 < 44 | 350 | 100
Clay MDV-1 | 170 24 < 50 | 220 %0
Cuprous oxide MDV-4 | 1600 20-25 d95=10 300 120
Diatomite | MDH3 | 1500 | 40 < 100 380 80
Dye stuff | movz | 200 | 35 < 70 200 80
Dye stuff | MDV-3 300 | 33| < 74 150 90
Fumaric acid | MDF-2 315 10 d50=150 | 185 110
Glutamic acid MDV-1 130 20 < 300 | 130 70
Herbicide  MDV-1 95 10 55
Lactose MDV-4 2000 2.0 90
Methionine | MDV-2 | 300 35-42 100
Magnesium hydroxide MDV-2 | 400 35 80
Pigment MDV-3 | 500 | 4 | 60
Pigment MDV-4 | 500 | 7580 | 70
Pharmaceutical MDV-3 200 | 30 75
Polyvinylalcohol | MDV-2 130 60 60
Rubberchemical | MDV-2 160 | 18 < J0
Rubber MDV-3 300 30 < 70
Stearate | MDV-4 600 | 56 = 70
MDV-5 1390 | 40 < | Il 75
MDV-1 180 | 13 < 74 | 145 | 80
MDH-1 50 | 57 < 74 200 80
MDV-4 550 | 2-4 < 74 120 920
| mov3 500 | 4045 < 44 240 %0
| MDV-4 800 80 < 300 300 80
Yeast | MDHS 1000 \ 23 < 175 125 85
Zinc Phosphate | MDH4 | 835 | 51 < 20 450 140
Zirconium oxide | MDF-2 670 20 < 20 350 120




Research and

Development
Hosokawa Micron B.V. offer

Qurresearch and development centres
are backed up by the Hosokawa Mlcron
Ci ion. The Hoskawa

Ser\nce

Micron installa-

tics Laboratory in Hirakata/Japanis

where customers’ products can be accu-
rately tested prior to final design and
determination of the most efficient pro-
cess, system orplant.

g9 La m
Europe, America, Australia and Asia.
‘When you have problems in the field of
powder processing we could be of help
tosolve them.

Micron testand

centres are looking forward to assisting

All dat over th y yearsof

testing var ials, i ing the

firm base of ourknow how.

B techno-

y utilising th
logies a I:DH'IHI.IWS updaleul know how
isensured.

Whether you require a single machine or
powder pi

the same skilled and experienced staff

areatynurser\ncela ensurelhalyour

requ are met. -

ble equipment will be offered.

youin finding sclutions to solve such
[ 3

tionthereis an effective and well trained
service organisation, carrying essential
parts in stock. In the event of a break-
down, our customers can be back into
production with minimum time loss and
inconvenience.

Fitters and parts can be on site at very
short notice. When purchasing Hosoka-
wa Micron equipment you may rely on
this fast and effective service. An additio-
nal service that we offer is that of peri
cal maintenance contracts to ensure
that your installations operate efficiently.




Process engineers for: mixing-drying-grinding-separating-met:

osokawamicron.com




