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FM MIXER is your partner in particle design __
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Scale-up to larger production machines is possible (8,000 liter
performance)

A wealth of processing know-how has been included in all
unit-operations Over 12,000 units have been delivered to clients
around the world
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To enable the FM MIXER to perform a wide variety of powder operations, blades have been developed to specifically suit each process. The
combinations of several tens of different types of blades ensure mixing that is appropriate to each processing material, and the strong

shearing force of blades rotating at speeds of up to 40m/s delivers precision dispersion.
With the wealth of processing know-how we have accumulated to date, we will realize processing in response to various customer needs.
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The FM MIXER generates strong mixing ability using high-speed rotary blades. The
processed materials (powder and granules, slurry liquid, etc.) are rotated and moved
vertically by rotation of the lower blades and their convective flow is formed. The upper

blades generate strong shearing force on materials in the convective flow, enabling mixed
processing in a short period of time.
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The FM MIXER Series comes in two models: FM MIXER (designed for high-quality precision mixing) and FD MIXER (designed for cooling and simple mixing).

Choose the model according to the use and the purpose of processing.
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Processing within a short period of time is possible.

. A wide range of processing can be performed, including mixing, dispersion, drying, granulating, grinding,
surface modification, and composing.

3. The multi-stage blade design enables a 90% filling capacity.

4. Ultra-high-speed specification is possible. (blade tip speed up to 100 m/s)

N

5. Awide variety of options.(vacuum capacity, abrasion resistance, GMP standards supported, installation of
chopper, scraper and reinforced air blow, etc.)

6. Designed for easy maintenance, inspection and cleaning.

7. A wide variety of machine types are available, supporting all types of use.



| EEH%

speficication

FMZ*1Y FMMIXER
B MODEL FM3 FM5 FM10 FM20 FM40*  FM75 FM150 FM300 FM500 FM1000 FM1500 FM2000 FM3000 FM4000
BEE Mixing Tank
A5E (L Capacity (L) 3 5 9 20 47 75 150 300 500 1,000 1,500 2,000 3,000 4,000
WIBRE Processing
0 Capacity (D) 2 3 6 12 31 50 100 200 330 660 1,000 1,330 2,000 2,660
E—424Ah Motor
(kW) Output (kW) 22 22 22 3.7 7.5 15 30 55 75 150 150 150 150 150
E(':fiﬁg R?\rlr?::t:;m 5400 4,450 3,700 2,800 2,100 1,770 1,380 1,020 880 700 575 575 470 470
EOEESE Opening and'closing v v v v v 0 - = = = T T
of the lid
B A Discharge valve M M M M M P P P P P P P P
B Height
H (mm) H (o) 690 730 800 930 1,000 1,440 1,580 1,790 2,030 2,550 2,900 3,100 2,950 3,350
& Width
W (mm) W (mm) 330 330 330 400 400 600 720 920 1,040 1,270 1,700 1,600 2,000 2,400
.
R Length 920 80 900 1060 1,110 1,810 2,020 2,610 2950 3,590 4,400 4,400 5510 5,510
L (mm) L (mm)
(kéi; W(ek‘gg)'“ 150 150 150 200 250 650 1,000 1,800 2,400 5500 6,100 7,000 11,000 12,000
- WIEBEES £+ *Non-standard mixers
FDZ &1 FDMIXER
B MODEL FD20 FD75 FD150 FD300 FD500 FD1000 FD2000
Py ] Mixing Tank
258 (1) Capacity (1) 45 175 350 650 1,050 2,600 4,700
n P33 N
U%L?E g;gi,ﬂ?ﬁ’) 20 90 150 300 500 1,000 2,000
E—2tAhH Motor
(kW) Output (kW) 22 5.5 7.5 1 15 30 45
ElgmRE Revolution
(min) (min") 440 205 165 135 135 103 60
=DmESE Opening and‘closing v H H H H H H
of the lid
B A Discharge valve M P P P P P P
BT Height
H (mm) H () 1,200 1,380 1,580 1,860 1,730 2,130 2,510
& Width
W (mm) W (mm) 600 1,380 1,200 1,300 1,600 2,270 2,720
RE Length
L (mm) L (rm) 1,240 2,140 1,880 2,350 2,800 3,680 3,260
= Weight 250 770 850 1,000 1,600 4,000 7,100
(kg) (kg)
V---$itBAE Vertical H---7kBIE Horizontal M---F8) Manual P---EX&) Pressurized
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Mixing
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FM MIXER Application Fields
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- B REIFM10C/1

« [EERE:1900rpm (A 20m/s)
- 3 #R:ST-A0

- SEE PVCHERL (1 %)
- SEBE: MD=(1—0/00)X100

This graph shows the changes in mixing degree when a dye was mixed with PVC resin
ata concentration of 1% using the FM MIXER. A sample of the mixture was taken from a
number of spots in the tank every hour and analyzed to obtain the standard deviation
of dye concentration.Mixing degree reached 99.5% in 1 minute, and no changes were
seen thereafter, likely indicating an analysis error. The result shows that a good mixing
degree was achieved in a short amount of time.

+ Model: FM10C/I
+ Rotation: 1900rpm (rim speed 20m/s)
- Blade: ST—A0

+ Mixture: PVC + dye (1%)
+ Mixing degree: MD = (1 - 0/00)X100

| 98¢ Dispersion
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This figure shows the changes in color that occurred when PVC resin and a dye were
mixed together. The color clearly became darker even when mixing degree reached
saturation. The color intensified due to the dye particles becoming crushed over time
and covering the surface of the PVC particles. This is called color fixation, and also
occurs when pigment aggregates become crushed.In cases like this, the size of the
aggregates matters more, so the mixture cannot be evaluated in terms of mixing
degree.

This process is called dispersion to contrast it from the mixing process.Dispersion can
also be evaluated by measuring the size of the aggregates or by measuring the color
change using a colorimeter.

| ;B Kneading
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The FM MIXER may be used for kneading. It is
suitable for mixing viscous materials, as it is
equipped with strong, long blades. It can also be
used for heat melting, particularly when
melting/kneading high-viscosity resin with
materials with a low melting point and low
viscosity, such as wax (hot-melt).

| 24t  Emulsification
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Emulsification also requires fluid shear force, so
the FM MIXER'’s high-speed rotation is extremely
effective. Particle size can be adjusted by
adjusting rotating speed.

Degassing may also be performed in
continuation of the emulsification process.

| i@ Degassing
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The FM MIXER can be evacuated of air, as it can
be made airtight. This also makes degassing
possible. A strong convective flow ensures a high
degassing rate at the fluid surface and eliminates
even minute air bubbles.
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The FM MIXER can promote the absorption of oils
and fats by resin using the heat generated from
agitation. This is effective with materials that
readily become adherent in the absorption
process.

Good mixing performance ensures uniform
impregnation of oils and fats and eliminates
molding defects.

| REWIE Surface Treatment

| #3%% 88  Grinding / Crushing
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The FM MIXER can perform various types of
surface treatment.

«Surface modification: The dispersion of
inorganic powders in resin is improved by oiling
the surface of the powders.This can be achieved
either by coating fatty acid or using a coupling
agent to cause a reaction.

- Composing: The surface of particles is coated
with fine powder.

« Conglobation: Spherical particles are created
by a strong mixing force that causes clashing and
rolling actions.
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The FM MIXER can grind and crush materials with
a high-speed shearing force.

It can grind circuit boards incorporated in mobile
phones and smartphones, to facilitate the
recycling of electronic parts.

It can also separate PTP sheets that are used to
enwrap tablets and capsules.

| &% Granulation
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The FM MIXER can be used to granulate various
types of materials.

+ Granulation using binding fluid: Particles are
wetted to cause adhesion and agglomeration,
subject to a rolling action to form grains, and
further subject to consolidation and conglobation
so they form granules.

+ Granulation by heating: Granulation is
achieved by using a heated/melted material as a
binder. This method can be used to manufacture
composite plastic compounds such as wood resin.

+ Granulation in liquid: Oily particles are
granulated in suspension liquid.

| Z¥% Drying

ZZ4E Slurry EZIZ4HA Initial drying

¥R Granulation

#21% Drying
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The FM MIXER can be used as a dryer with a small
footprint. Its strong convection flow creates a
large coefficient of heat transfer from the jacket,
and when combined with the heat generated by
agitation, a large amount of heat can be applied
to the material. As the mixer can be made
airtight, even organic solvents can be safely
dried and recovered, and low-temperature
drying and high drying speed can be achieved
by evacuating the mixer of air. PET can also be
dried by a method that uses dehumidified air.
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Reaction

BREFAPRVOTH—GERISICLHATES
ER

RISEEDNKREBZNEITH BHRLITRMLE
DORGEEDBIET BFERIGEMZ B E
LTELT,

BAELPT VBN FREICBRICEBEZRERSE
BHIET EOBDEALEMAB I LZBNELTR
ERALALIEEPIRE T,

The mixing action of the mixer can be used to
achieve uniform reactions.

Reaction speed may increase, but sudden
reactions can be controlled by adding an agent
little by little.

By creating an oxide film on the surface of metal
particles that are susceptible to oxidation,
oxidation can be slowed down to control further
oxidation.
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The FM MIXER has an excellent record of performance in various industries, ranging from chemical engineering to the food industry.
It can flexibly perform processing for a wide variety of materials.

BF - Eti TIRAFYIR
Electrical and F— Plastics

Battery Materials Toners
75. PP PE, A
- w PET, 7

PP+A% (G&EHI)
PP + wood powder (granulation)

[ o
Pigments

A9 RV Y sy o]

Inks and Paints Powder paints

o I
HZ7—bF— (NFRNE)
Color toner (surface processing)

/ ] ﬂ" j\A\ E%ﬁu = N
[ | Rubbers and Glues ’% % ﬁE‘HLI' HEHLI’
.j. Agrochemicals Animal Ifged

aalls and Fertilizers

TRAREE (INEVERR)
Poultice solution
(Heating and kneading)

FM =34
FM MIXER

LIIv o (&) Taly A—#if (FERY) RUTF LY+ (PSR
Ceramic powder (granulation) Paper shredding (crushing) Polyethylene + paper

(heat granulation)



RS14 7L FEPVC (RS
Dry blend soft PVC
(heating and mixing)

FAAV4TIO, (EE1L)
Nylon + TiO, (Composing)

€I2v I R BwRae
Ceramics Magnetic Powder
Materials Metallurgy Materials
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Medicine Food products

@

Cosmetics

o

i INYEREN

DAV BUHERRE
Recyclable Paper

Materials Manufacturing-Related

Materials
'S, RERE. v

E I3V Eh

.

PEXL v b+A—KY GER)
PE pellet + carbon (mixing)

7IVZF+2# (RE
Alumina + graphite (mixing)

REEHIV I L+ BERhEE (REWE)

Calcium carbonate + fatty acid
(surface modification)

MiR+2—ILEY F (&L
Coal powder + tar pitch (granulation)

PVC+EER CRE D)
PVC + pigments (dispersion mixing)

t¥sd (7> 7—3>) GREDED
Cosmetics (foundation)
(dispersion mixing)

W o M i
TAY ¥R CREDE)
Eye shadow (dispersion mixing)
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BER7sIVE  Ventilation Filter

BEBAZKKJUEITRS. LB DR Z
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Maintains the internal pressure of the
mixing tank at atmospheric level, and
prevents the materials from scattering.

JvTvhk  Jacket

R84 HeatInsulating Material

B&1  Mixing Tank
AE/ N\ 7t £ NEB KUESR
Ty MRERMTE,

The walls inside the tank have been
buff-polished, and the outside/
bottom of the tank are equipped
with jacket and heat insulating
material.

TEIE Motor

Structure of FM MIXER

L3R -TIR
Upper/Lower Blades

BE+XVY Temperature Sensor

REGIINR THEDRVLIEE
TVWET,
These optimum blades enable

mEEAET BT LT IRERIEICKSEENEETD IR
<%

Temperature-controlled,automatic operation is
possible by measuring the product temperature.

&R Bearing section

efficientprocessing.

EhEEIER  Pivot of the Lid

BV TENTEEIKFICHELEY,

(FM10C/I, 20C/I, 75L. 150LIEHtRIE AR T, )
Once the clamp is removed, the lid can be
opened/closed horizontally. (Lids for FM10C/I, 20C/I,
75L and 150L mixers open/close vertically.)

F7L%9% Deflector

LB DB\ DN & (R HE
TRTCORENETVILET,
Increases mixing ability by
accelerating the flow of
materials in the process toward
the center of the tank.

HE#  Discharge Valve

HNEBDTRDBZ T, REEA
[Z7 Y RAR—ZA BB Y A,
Easy interior cleaning with no
dead space inside the tank.

I7YY>%  AirCylinder

B ARBAA (FM10C/1C 20C/11&
FEFER)

Opens/Closes the discharge
valve. (FM10/1 and 20C/I mixers
are opened/closed manually.)

77a—/Xib
Air Blow Nozzle

8 —)U Axis Seal

A VN—ZE—2IRETRE— 24t
BREFESA Vv T LTWET,
(FM10C/I. 20C/NEA IN\—2E— 424t

BEBERINT L]
NT UV DRI ATEET T,
Supports the rotation axis with

MRNBALLE AV —IVEERA
LTWEY) T7v—)b (F 73
>) DHBICK Y MRET Y THVE]

ERDFH, ) a high level of accuracy. BETY,

Standard motor specification:
Inverter motor specification and
two-speed motor specification.
(Motor for FM10C/I and 20C/I mixers:
inverter motor specification only.)

Prevents powder from leaking
by oil seals. Anti-leakage
performance can be further
enhanced by the combined use
of oil seals and an air seal.
(optional)

P EfRT7 ZWD LERA
BRONEZRLELET,

Blows compressed air after
discharge and prevents the
material from adhering to the
inside wall of the
discharge-valve casing.



JIRDTEEEL AE  Type and Use of Mixer Blades

| FMZ+4  FM MIXER
L34  UpperBlades

STIUR (18%) © —i&A YIPUR © SRERA Z03R : BRA
ST Blade (standard) : Generaluse Y1 Blade : High circulation Z0Blade : Kneading

SRR M CKIIR : KEBIEFA N POIIR : JARLKA
SRBlade : Grinding CKBlade * High-volume processing -'. PO Blade : Molten materials

15548 Custom Blades

VL/SRER : KENIEFRA
VL/SRBlade : High-volume processing

YRR @ BaHH
Y1 Custom Blade :
High-pressure processing

PEIR : XL A
PEBlade : Pellet processing

YOI : BIEERA
YO0 Blade : High circulation

TJIR  Lower Blades

AOIR (1F%) © —iRA SOPIR : BRER - mars BONIR : HFAFEA
A0 Blade (standard) : General use SO Blade : High circulation, X BO Blade : Special use

high-pressure processing

| FDZ#4  FD MIXER
L -FIIHR Upper/Lower Blades

CD/CDPMR (12#) : AHA CR/CAIRR : BE
CD/CD Blade (standard) : Cooling CR/CABlade : Mixing
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| FDS+Y FD MIXER
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The FD MIXER provides higher mixing
performance compared to ribbon blenders
even at low speeds, based on the processing
know-how that has been acquired through
the high-speed FM MIXER. It can also be used
in combination with the FM MIXER as a cooling
mixer to allow continuous batch processing.

Other Particle Designing Equipment

| RCE+Y RCMIXER %ﬁ% o
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GMPITHS L. EER b - BRERDIETENZ LI
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The RC MIXER is suited for research and development purposes, and have a
mixing tank that can be easily disassembled and washed.

It conforms to GMP
standards and are
particularly suitable to the
pharmaceutical, cosmetics
and food industries and to
powder/granule mixing and
dispersing processes that
involve frequent washing.

| FMS &4 EZe85423%E VACUUM DRYER

FMIEFH NTTq)b& AV T o EKUEZE
R THIAVING MTE LD BT IGRETT,

The FM MIXER Vacuum Dryer is a compact
assembly comprising an FM MIXER, bag filter,
condenser and vacuum pump.

| avEv49 X  CONPIX

AVEY V7RG, BREEG ZEEPIRERX
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The CONPIX features blades that rotate at high
speed (standard blade rotation: 40m/sec) and
a unique mixing tank, to control the length

of time that powders are retained in the tank
and allow continuous precision mixing and
dispersing.

| UMS+Y UM MIXER
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The UM MIXER inherits the know-how of the
FM MIXER and has blades that are operated by
an upper drive system.

By adopting the upper drive system, shaft seal
troubles that had occurred frequently when
processing paste, liquid or high-viscosity
materials have been eliminated.

| 75%21)3%4Y PLANETARY MIXER
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The PLANETARY MIXER can efficiently mix
materials because the gap between the blades
and the tank wall provides a large shear force
and the two blades in the center of the tank
provide a strong kneading effect.

| XA /1\1 7)Yy F MECHANO-HYBRID

AN/INAT V) RSB EEREER AR EE
100m/sec) DFFFREIINBE IR 2 >0 DX RINR
ICEO T TERDEHPRELIBEEE & HNT, &
VBE LGN FREMEEAREICLE LT,

The MECHANO-HYBRID performs grain surface
processing at an even more advanced level
compared to conventional mechanical surface
processing machines, with special blades that
rotate at ultra-high speed (standard blade tip
speed: 100m/sec) and the convection effect of its
spherical tank.

| avEKRY  composi

TAVRIEFMIFHPAAS/NAT Y RT
ol FaREHRiTE ESICELEERMESE
feif R F 2 AIE T R TIHDILFERETRE
TY, mEEERY 2PREEE S NHERIRD
ERICK Y BEIEPI—T A VI BB LR E
BEGRFRAZRELET,

The COMPOSI s a cutting-edge particle design
machine for creating new granules, developed
by further enhancing the particle design
technology of the FM MIXER and
Mechano-Hybrid. Blades that rotate at high
speed and a stationary impact plate realize
advanced particle design, including complexion,
coating, and spheroidizing.




| TMS+4 TM MIXER

TMIFHIE, EINRETIMROWARICERERT B E T KWRRIGEVRIV ORI FZED T EDNTEET,
PARDEERRE/ A >V A —DFEH, BICKY, R~10mmZEDRN E CIRLSIY FA—/ILTEET,

The TM MIXER is capable of creating almost completely spherical granules of uniform size by rotating the upper and

lower blades in opposite directions from each other.

The rotating speed of the blades, type and volume of binders, and granules ranging from fine to 10mm in size, can
be widely controlled.

ZEEOIGEASE  Applications of each model

FM 234
FM MIXER

FD ¥4
FD MIXER

RC 2+
RC MIXER

UM =4
UM MIXER
avEyIR
CONPIX

TIRZ)IFY
PLANETARY MIXER

aVKRY
COMPOSI

AH/INAT)y R
MECHANO-HYBRID

REES
Precision
mixing

BREDOINRORREE (m/s)

42— Nauta mixer

AEREERA!  Vessel rotating mixer

0.1

1

e - AR
Grinding,
crushing

B B & R R IS BB’ A H 3-F4v7
Drying Granulation  Reaction Kneading Cooling Coating

Characteristic blade speed of each model(m/s)

7Ry COMPOSI

% " #'at
Modification Complexion

FD=44 FDMIXER
UM=ZFH UM MIXER

75%413%4 PLANETARY MIXER

YR> T L4 Ribbonblender

10 20 40

100 120

PROHRFEE (m/s) DT BRI TR AR TR

Characteristic blade speed(m/s)

*The shaded areas are available as special specifications.

10
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NIPPON COKE &

ENGINEERING CO.,LTD.

Chemical Machinery Department

East Japan Sales Group
West Japan Sales Group
Nagoya Office
Shanghai Office

Tochigi Engineering Factory
Powder Technology Center

West Japan Powder Technology Center

T135-6007
T564-0051
T453-0015
7201103

T328-8503
T328-8503
T564-0051

7F, Toyosu Center Building, 3-3, Toyosu3-chome, Koto-ku, Tokyo 135-6007, Japan
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17-32, Toyotsu-cho, Suita-shi, Osaka 564-0051, Japan

Daini Taikou Bldg., 21-2, Tsubaki-cho, Nakamura-ku, Nagoya-shi, Aichi 453-0015, Japan

5F, Gubei International fortune center I, 1438, Honggiao Rd., Changning district,

Shanghai 201103, China

1, Kou-machi, Tochigi-shi, Tochigi 328-0006, Japan
1, Kou-machi, Tochigi-shi, Tochigi 328-0006, Japan
17-32, Tsubaki-cho, Suita-shi, Osaka 564-0051, Japan

XERBBRDD. HEAOTEHFEETFEREETDIENTENVET DT, FHITELILEEL,
% Due to product improvement, contents of this catalog are subject to change without prior notice.

[2502-22 ]

TEL.03-5560-2906
TEL.06-6389-3212
TEL.052-453-8228
TEL+486-21-6197-6279
TEL.0282-28-1111 (%)
TEL.0282-28-1161
TEL.06-6389-3213

TELA+81-3-5560-2906
TEL+81-6-6389-3212
TEL+81-52-453-8228
TELA+86-21-6197-6279

TELA+81-282-28-1111
TEL+81-282-28-1161
TEL+81-6-6389-3213

22.10.1000.SAN



