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Dry grinding mills
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Nippon Coke & Engineering’s Dry Grinding Technology
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Generally with dry grinding, materials can only be grinded to several microns,

but some materials can be grinded to sub-micron grain sizes by appropriate

grinding methods. At Nippon Coke & Engineering, we propose products

that match customer needs from a lineup of dry grinding mills that
provide a number of different types of grinding processes.
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Employed in mechano-chemical and
mechanical alloying processes
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Dynamic Mill
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Stream Mill
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Uses an airstream to grind
materials together
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A grinding mill specializing
in mechanical alloying
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Centri Cutter
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Eliminates thermal effects with a
double cooling mechanism
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Nippon Coke & Engineering’s Dry Grinding Mills
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Target grain size Target grain size Target grain size Target grain size Target grain size
0.9~5um 3~10um 5~50um 10~100 m 15~1500 um
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Airstream type Disk type
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Fine Mill Dynamic Mill Attritor Alchemy Stream Mill Centri Cutter
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Sharp particle size Continuous grinding of tea Responds to needs from Specializes in metals and Creates an airstream to
distribution ensured by an and inorganic materials grinding to heavy materials grind materials into fine

internal classifier mechano-chemical particles
processing

Keeps flavors, processes
large volumes
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Collision force Shear force
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The materials and media are mixed together by rotating a grinding arm
inside the grinding chamber, and the collision and shear forces that
occur between them in effect grind the materials. A high level of energy
is generated, so mechano-chemical and mechanical alloying processing
can also be performed in addition to grinding.
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Airstream-type mills cause materials to mutually grind each other by
rotating the blades in the grinding chamber at high speed and applying
the generated energy to the materials. Some models can grind
materials down to several microns.

Disk-type mills grind materials by rotating a disk composed of blades at
high speed. They can grind materials down to several tens to hundreds
of microns, and are suited to grinding large volumes of materials.




3-1I0mMmOBR—IVERET BT LT,
ZDEERPHEEFAICK Y R ET S RZRAMERHE T,

The Dynamic Mill is a dry grinding mill that uses 3-10mm grinding balls
to create collision and shearing actions to grind materials.

| q:-:'l.l': E Features
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- Space saving, labor saving and energy saving

« Sharp particle size distribution

« Particle size distribution can be controlled.

« Mechanochemical effects can be obtained.

« A ceramic specification is available for wear resistance and mitigation

of contamination.

« Designed for easy maintenance. Razdz
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« Efficiency can be increased in combination with a wet grinding mill.

BE
m ‘? Structure
M Applications
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« High-purity alumina, silicon nitride, electro-fused alumina, barium titanate, PZT, SiC, hard ferrite, iron oxide,
carbons, boron nitride, ores, metal powders, soft ferrite, tea, sealing materials, activated carbons, glass, etc.
B EEMEHE  Specifications
B MODEL MYD5 MYD10 MYD25 MYD50 MYD100 MYD250 MYD300 MYD500
W > Grinding Tank
58 () Gapasiiylll) 5.2 10.7 258 48.5 98 275 380.5 498
zE R — LB
BRER—VR  standard ball 2.78 6.08 15 29 56 153 215 280
(L) volume (L)
nEs Throughput
(wLh) wh) 4 8 20 38 75 205 290 375
E—424Ah Motor
(kW) Output (kW) 55 11 22 30 55 75 110 110-220
BlkGHE Revolution 1,000 650 500 390 290 185 160 150
(min™) (min™)
= "
= e Height 1,040 1,280 1,650 1,350 1,220 1,770 1,970 1,730
H(mm) H(mm)
18 Width
W (mm) W (mm) 700 630 850 1,780 1,820 2,280 2,750 2,900
<
o Length 1,220 1,610 1,890 2,550 3,340 4,180 4,950 5,460
L(mm) L(mm)
HE Wioht 350 700 1,700 2,500 3,400 6,500 9,500 13,000
(kg) (kg)
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The Dynamic Mill is characterized by a multiple number of different arms that are strategically
placed to prevent ball inclination and material clogging and realize optimum ball movement.
Materials are quantitatively fed into the mill from the raw material inlet via a feeder. When they
pass through the ball layer, the collision and shearing action of the balls grind the materials into
fine particles and discharge them from the discharge outlet.

Compared to a same-size ball mill, the Dynamic Mill has ten to twenty times greater grinding
capacity, and also significantly saves installation space.
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Normally, only one type of ball is used for grinding, but a grinding mill with a twin tank
specification is available to perform coarse and fine grinding simultaneously. By dividing the
grinding chamber into two compartments, two different sizes of balls can be used.

hand mortar
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The human tongue is said to sense a grainy texture
when grain sizes are roughly 20 um or more, and
good quality powdered green tea is said to be
around 8 um. The Dynamic Mill grinds materials by
using the combined action of such forces as collision,

(d50=6.5 um)
Tea grinded using the
Dynamic Mill
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shearing, compression and friction that occur when
.. L R . o = s o FFE(um)
mixing and agitating the materials together with REWPES HAF v 7 S IVIEER Particle size
grinding balls. Powdered green tea that is almost the Tea grinded using a Tea grinded using
same quality as products made with a hand mortar hand mortar the Dynamic Mill
can be produced efficiently by grinding tea leaves
under appropriate conditions.
W S0EEH  Example Processing
Eﬁﬂ'lﬁi &;%m& X ﬂEhi Bzt
LIEY Material Material Size Product Size Throughput
' (pm) (m) (karh) MODEL
SHETIVI S High-purity alumina 1.7 0.35 185 MYD25
FRVEBINY T L Barium titanate 1.5 0.8 21 MYD25
[3[@73 Iron oxide Max 4.21 1.07 20.5 MYD25
N—=F7z314b Hard ferrite 3-5 1 20 MYD25
2(HER Silicon nitride 30 0.68 2 MYD10
SiC Silicon carbide Max. 100 D90 14.0 5 MYD25
B Silica sand 250 3 50 MYD25
h—RY Carbon 0.2~1.7mm 3.38 12 MYD25
INTSAF Baddeleyite 50 1.33 15 MYD25
N—=3541F Perlite Max. 350 D90 18.13 15 MYD25
£REH Metal powder Max. 700 0.74 29 MYD25
ko8 Chalk 60 8.31 58 MYD25
RE Tea leaves 5mm 7 10 MYD25
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DRY GRINDIN TTRITOR (D Series)
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The Grinding Attritor is a dry grinding mill that uses 3-10mm grinding balls
to create collision and shearing actions to grind materials.

| *%': E Features
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« Performs mechanical alloying and mechanochemical processing.

« The drying process is eliminated to reduce cost.

« The temperature can be controlled by cooling jackets.

« Processing is possible in an inert gas environment.

« Materials are coated to minimize contamination of the media and grinding unit.
« Scale-ups are easy compared to ball mills and planetary ball mills.
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- Battery materials, metals, ceramics, pigments, electronic parts materials, tea, etc.

B EEMEHE  Specifications

B MODEL MAO01D MA1D MA5D MA10D MA30D MA60D MA100D
2%/;3 G(riiar];:jaigigy.z?.?k o 5 24 50 150 260 490
1R TE}DE SEIZT::::(ISII 05 35 17 35 105 200 150
9&%; * et 0.14 1 5 10 30 76 103
J&_(k?N?ijj Output (W) 04 37 75 1/5.5 37/11 75 90/22
E('ﬁnﬁf Re(",:i':ﬁi)"“ 400 300 250 200/110 150/37.5 150/77.5 100/25
Hﬁi) hognt 748 1,200 1,530 2,020 2,080 2,880 1,674
W('Em) Wi 320 655 852 1,437 1,657 2,230 2,545
Li_“;) Longh 636 970 1,418 950 1,050 1,400 3,725
% ‘Aiel:g;' ' 80 331 700 1,100 2,850 4,700 6,500
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The Dry Grinding Attritor is a highly versatile agitated-media mill for grinding and dispersion @

processes. The material that is fed into the cylindrical grinding tank along with grinding balls is O_)O
agitated using rod-shaped arms having a circular section. By causing the balls inside the O %@
grinding tank to collide and rotate, the arms efficiently grind the material that is caught

between the balls. Collision, shearing, compression, and friction forces act independently and in
combination to grind the material. The frictional force that is the compound effect of shearing
and friction, in particular, is extremely effective in producing fine powders. The Dry Grinding
Attritor thus delivers high grinding capacity, energy efficiency, and a sharp particle size

distribution.
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HERVT
Vacuum pump
TIT—ET—L
Agitator arm
HHER ) —>
Discharge screen
BrtA

Discharge valve

The Dry Grinding Attritor can also be used as an inerting system. The figure at rightis a
schematic diagram of a closed system. By discharging the air inside the tank using a vacuum
pump and replacing it with Ar gas, oxygen concentration is lowered to the greatest extent
possible. Furthermore, a small amount of Ar gas is continuously supplied during operations to
prevent oxidation of the material, and an oxygen analyzer is attached as necessary to perform
the grinding process while monitoring oxygen concentration. The heat that is generated during
the processing is controlled by supplying cooling water to the jacket attached to the tank. This
inerting system is employed for highly flammable and oxidizing materials and for mechanical
alloying.

MBEE2 B TIVEFTEEDES IV IRICTRTENTEELT . 7 — LIS EWERENE
PSS INaAZTIBEYET,

BN
Recovery container

The grinding tank is available in alumina or other ceramics. The arms are made of zirconia for
toughness and wear resistance.

H S0EEf) Example Processing

LIEY Material Mﬁeﬁgﬁze Prﬁﬁf;z ﬁze Thr%t%hiput 2
(1m) (um) (kg/h) MODEL
fimRix Charcoal - 5 8 MA10D
Si3N4 14.46 2.08 29 MA30D
7347 voa Fly ash 11.53 1.2 25 MA30D
B Silica sand 5.0mm 3.65 30 MA30D
AV b Cement 10.34 3.66 30 MA30D
NINVE+ Maifan stone 10.0 3.75 240 MA30D
BtV UL Cerium oxide 17 0.9 78 MA30D
23] &3 Iron oxide 2.28 0.62 23 MA30D
EaEs Blue pigment - - 67 MA200D
223 Tencha tea leaves - 8.1 24 MA60D
£ 2% (Cu. Ni. Si) Metal powders (Cu, Ni, Si) - 5.0 15 MA30D
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The Alchemy is a dry grinding mill that provides uniform energy distribution and
high grinding energy and significantly reduces mechanical alloying and
mechanochemical processing times.

|q% E Features
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» Mechanical alloying and mechanochemical processing times are significantly reduced.

« Uniform energy distribution allows steady scale-ups.
« Low and medium rotating speeds, high loading of balls
« Processing is possible in an inert gas environment.

| m i'% Applications
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- Secondary battery materials (metal anode materials, etc.), composite materials,
amorphous alloy materials, flattening of metals, mechanical alloying,
mechanochemical processing.

B EEMEHE  Specifications

TIVrzR3. 9—hEIRXINVF—2HBLEEVHMBRIRIVF—ICKY.

HARY—IV
Gas seal #9)6&9 b4
Grinding tank

waEy
Powder
accumulation

Small

Energy

TIT—H
7L 3
Agitator arm S e RS Y-
- Discharge screen
7E3142

Large

B MODEL ALO1 AL1
w2282 () Grinding Tank Capacity (L) 0.6 4.8
BER—IVEWL) Standard ball volume (L) 0.42 3.36
JEEE (L) Processing Capacity (L) 0.14 1.3
E—2HH kW) Motor Output (kW) 0.75 5.5
[El#5EE (min™) Revolution (min-) 400 300
BT H(mm) Height H(mm) 500 1,300
8 W (mm) Width W (mm) 420 700
E¥L(mm) Length L (mm) 640 1,000
B (kg) Weight (kg) 60 450

s

ALCHEMY

e

Structure
AL5 AL15 AL30
25 75 143
17.5 525 100
6.1 19 36
15 37 75
250 200 155
1,800 2,500 3,100
1,000 1,500 2,100
1,500 2,000 2,900
1,200 2,500 4,000
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The figure at right compares the grinding of metal powder using the Alchemy and the Dry
Grinding Attritor. It shows that the Alchemy has a grinding speed roughly three times faster
than the Dry Grinding Attritor.

The Alchemy thus uses grinding energy effectively regardless of the weight of the grinding
material.
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The figure at right shows the processing of a
metal anode material. By using the Alchemy’s
mechanical grinding capacity to grind 0 2 4 6 s 10
crystallites into fine particles, battery cycle B5R9 (hr)

can be enhanced, electronic conductivity can Time

be increased, and the fracturing of crystallites —o— NiSIFRER —o— IR

can be minimized NiSi-type raw material Standard condition
Crystal size tends to become smaller the o M7 L * E:gﬁﬁration
larger the full width at half maximum.
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FWHM
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The Alchemy can be scaled up in proportion to the quantitative volume of the grinding balls. As

optimum ball movement is realized in accordance with the appropriate placement of the arm,
efficiency is not undermined even with large-size mills.
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100 1000
S0 EBEFRA (min)
Processing time
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30pm mark 50pm mark

After

AL30E!



provide high-efficiency dry ultra-fine grinding.

| *%': E Features
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« Realizes high-efficiency grinding.

« Also performs continuous grinding.

« Easy particle size control

« Sharp particle size distribution

« Compatible with materials of various sizes

« A ceramic specification is available to prevent metal contamination.
« A closed system allows processing in an inert gas environment.

| m 5& Applications

c BREASZAERAS A ERAS REE).
BEEIIv I (TIVIF BERGE) .V VA ERNEE

- Various types of glass (lead glass, lead-free glass, etc.),

77472 ERT7 PSS ZICDRBEARETESILET
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The Fine Mill is a grinding mill that incorporates a classifier in a dry attritor to

various types of ceramics (alumina, silicon nitride, etc.), silica, inorganic materials, etc.

B EEMEHE  Specifications

itk

wmes o288 (L)

BER—IVE L)

snzEe (L/h)

E—-2HAKW)

EER&EE (min™)

BEETH(mm)

TEW (mm)

REL(mm)

BE (kg)

MODEL

Grinding Tank Capacity (L)

Standard ball volume (L)

Throughput (L/h)

Motor Output (kW)

Revolution (min")

Height H(mm)

Width W (mm)

Length L (mm)

Weight (kg)

SF15

15

5-10

55

480

1,600

700

1,100

1,000

SF30

30

1

10-20

55

360

2,300

900

1,500

1,540

SF100

100

35

30-60

15

240

3,000

1,600

2,100

3,200

PAT L&

Entire system

SF300

300

127

90-180

45

170

4,000

2,200

3,000

10,000
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By attaching a classifier to the top of the agitated-media grinding mill, dry ultrafine Agitator arm — AIKOUT
grinding is realized at a high efficiency level. Materials are efficiently grinded in the lower BRAF AT f f f Cooling water outlet
agitated-media mill, and the fine particles are carried to the upper classifier by a carrier Grinding media oo
gas, where the classifier rotor classifies and discharges only particles of the specified size. —RI7 50
The produced particles are promptly discharged from the mill to prevent any adverse Secondary — o ) | EAIN
. . . . . pply L Cooling water inlet
impact of fine powders, and grinding efficiency is dramatically enhanced. N -

Fr 7T

Shaft seal and
BiE carrier air

Structure

i » 4 5 - R
HEIRIVF—WE AT L Energ E Feed S5

Bag filter

BRI T7AVIIVDYRTLT7A—-TY, ) Hoo0y
BRI, 7 7 1Y S HA IOV NI T ILE TATDSHEENTUOET, AL
JIv bIIWEHBLTITOHEEENERICOEL SV TR M EXREBICHIR hopper
TEXY, RE7 41—

Vibration feeder T4V
The figure at right shows the system of the Fine Mill. Fine Mill
Itis composed of a feeder, the Fine Mill, cyclone, bag filter and blower. HESR =
Compared to the Jet Mill, air consumption is extremely small, and running costs are Z‘gﬂ%&"j,t a
reduced considerably. 7 ’

cecondal | epaz s WREUY Jo7—

PPy HEPA filter Product recovery Blower
B Scale

i ERFIER  Con
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For materials that do not tolerate metal contamination, the powder contact surfaces may
be changed to a contamination-resistant material. The grinding tank is made of alumina,
in consideration of its cooling effect, and the agitator and classifier rotor are made of
zirconia in consideration of wear resistance and strength.

€3Iy Uit

Ceramic specification

W S0EEH  Example Processing

LIEY Material Mﬁﬁigﬁze Pr%gf:f;z g?ze Thryfﬁhiput Bt
(1m) (um) (kg/h) MODEL

A—R> Carbon 10 27 6 SF30
RHS R Lead glass 15 25 52 SF100
I UBIERHAS R Phosphate glass 8.5 2.1 51 SF100
ROTABHSX Borosilicate glass 17 2 5 SF15
€SIV IR Ceramics 1,000 7 5 SF30

10
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The Centri Cutter is a disc-type grinding mill that grind materials using the shearing force
that is generated between the high-speed rotary blades and fixed blades arranged at regular intervals.

v 7 ERBLELE,

By cooling the rotary blades and fixed blades, performance is significantly increased.

| q:-:'l.l': E Features
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« The rotary blades and fixed blades can be cooled.

« Resins that melt easily and are difficult to grind can also be processed.
« Throughput can be significantly increased by low-temperature grinding

(compared to when no cooling mechanism is used).

« Food flavor and coloring can be maintained by low-temperature grinding.
« Particle size can be easily adjusted.
- Optimal grinding blades are available for various applications (adhesion prevention, etc.).
« Designed for easy maintenance.

| m 5& Applications

+PP.PE.PA,PS7x & DRiRE. (R = #ilfE. Bk Z#ils LI LB R BEHE R K
WEEE, FFR AE W T UEE N\~ 7 ERRRE AR F v 78R FF—HE
« Resins such as PP, PE, PA and PS, low melting point resins, foods with flavors that
need to be kept, foods that have a high oil content, rice, coffee beans, spices,

soybeans, soup stock, dried mushrooms, herbs, active pharmaceutical ingredients,
wooden chips, pigments, toners, etc.

B EEMEHE  Specifications

LiE MODEL
T4 A7 1Z(mm) Grinding Disc Diameter (mm)
sz g (kg/h) Throughput (kg/h)
E—2tHkw) Motor Output (kW)
ElE5ERE (min) Revolution (min™")
BT H (mm) Height H(mm)
8 W (mm) Width W (mm)
£& L(mm) Length L (mm)
B& (mm) Weight (kg)

R —IV7 v TRE

Scale-up Coefficient

UCM150

150

50-150

55

12,000

1,020

510

1,014

250

0.3

120kg/hC X IV Bt

EEH
Fixed blade

USyRRAF

Limit switch
[EEEH =3
Rotary blade

PIEBIIE

Internal structure

KU 7OEL Yok
Grinding of polypropylene

BN/ Y Cooled ]

] 300kg/h CHRIVF 1T L
No melting even at 300kg/h
TtV rVAhyE—
Centri Cutter

Melting occurs at 120kg/h

TR

Conventional mill

UCM300 UCMm450
300 450
200-500 400-1,000
22 45
8,000 5,500
1,240 1,716
790 1,138
1,538 2,100
700 1,950
1 2
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BEAEBEIDTHAEZHHNKTER T E T IVANEEEEHR LY M)Ay 2—I&. ==
EMICBDREESEZTITHBRERS. T RV 214 THEBETT, : ZF—4

CWIN CcwouT Stator

MR OREEEEEIZ100m/s A EFHOKREIER/N0ISMME THRET 5T LHAIHET BT (EED)
T RRBTHNEH+ um B THNEERHumICHEE T 5T & HARTT. / Gindingblade

The Centri Cutter is a disc-type grinding mill incorporating a double cooling mechanism that
uses cooling water to cool both the rotary blades and fixed blades, to grind materials without
applying any thermal effect on the material.
The grinding blades rotate at a maximum speed of 100m/s, and the blades can be arranged at Ground
intervals down to 0.15mm. Materials can be grinded into particles several tens of microns in
the case of food ingredients and hundred-tens of microns in the case of resin, for example.

=335/ Noos Vass

Casing Nyl
CWIN cwout Rotor Grinding blade

KR EEDF QW : F5 Rk

*CW: Chiller cooling water

BOEEIE BIENREORBRAOKREEEZRAERNAS THBELLLOTT . RE

BERHIOCCIEMASNATVET EETHRT B LICKY BIEOERMEZMHIL.
HEORVEIEMBROAIERICEYET,

R NMBEPEFHRELEORMOMB TR MBEPTLIDEERELALLEALE

Th-10CHOREMKEFERALIEGE MBREDEMDBEN MEFLVLENT LD

HYVET . TOXSIBTERBRICEY WMPFEPEERGERRDODAKERES T LEL

MBRTBTENTEEY,

The photo at right shows the surface temperature of a grinding blade after grinding resin,
taken with a thermal imaging camera. The surface temperature is maintained at approx. 10°C.
By grinding at low temperatures, the melting of resin can be controlled, and efficient grinding
can be achieved.

With foods such as coffee beans and spices, the temperature of the blades hardly rise even
during grinding. In fact, when using -10°C cooling water, the temperature of the material ﬂmagay‘aj;

after grinding is sometimes even lower than before grinding. Owing to this type of cryogenic Temperature ofgrf,';'d’i:g blade
grinding, foods such as coffee beans and spices can be grinded without losing their flavor.

BEERGLERMDDRRENRT L MNP RFUT. T -V TORRICNBE L EE
EHELLETZTEDBYVET LV MDY Z—TR ABBLEBE(F T aV) %
AELTEY HDDZVHRLRE LB ARTT,

When.grmdmg foods that he?ve.hlgh oil cont.ent,‘such as spices, the oil seeps o.ut from the. AENEEL 88 109 fHENERY 6057
material and adheres to the inside of the casing in many cases, severely affecting production. No adhesion prevention measure  With adhesion prevention measure
The Centri Cutter, however, can stably grind even materials with high oil content, as an Operation: 10 min. Operation: 60 min.

adhesion preventing structure (optional) is available. BRI

Anti-adhesion component

B WEEH  Example Processing
FRRRE RRIE IR

LIEY Material Mat(e;'lila':)Size Pro?::.'t‘)Size Thr&l;g/m)ut M%[E)tEL
PP 3mm (pellet) 470 300 UCM300
PS 3mm (pellet) 200 80 UCM300
PS 3-4mm (pellet) 350 80 UCM300
PS 3-4mm (pellet) 246 60 UCM300

ABS 3mm (pellet) 300 13 UCM300
PPS 3mm (pellet) 111 20 UCM300
PA12 3mm (pellet) 400 200 UCM300
TPU 3-5mm (pellet) 250 50 UCM300

AS 3-5mm (pellet) 600-700 1,100 UCM300

EHFEH Spices 150 200 UCM300

AW Black pepper 160-620 50 UCM150

B#AM White pepper 165 50 UCM150

BEF Chili 338 50 UCM150

nN—7 Herbs 40 150 UCM300

EE= Coffee beans 23 25 UCM150

mEE=E Coffee beans 800 1,500 UCm300
K Rice 30-120 50 UCM150

12
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Features

« BEMTRIT LY REE S/RITHNE

* HERROE C  MEN OB EE R/IME

HEFALDE EHIRIVF—

« BEMERIC LY BYPEAZ R/NRICHIH
- KBRS S < ETAEL EDOFROMEE AT
VT IVEHEET . DRBREEDA VT

- PRMEE TSR & < EEERTRE

« Autogenous grinding minimizes heat generation.
« Materials are retained in the mill for a short time to minimize the thermal effect
on the materials.

AFV=LI VR HRERBICEREINPRE
REEEEES I ETRET BENLREITFEICK Y.
FRRLZHERETEH8ENRETT,

The Stream Mill is an autogenous grinding mill in which a strong swirling flow

that is generated by the high-speed rotation of blades inside the grinding
chamber causes materials to collide against each other.

- Lower power consumption contributes to saving energy.

« Autogenous grinding minimizes contamination by foreign matter.
« Can also be used to grind materials that have a relatively high oil content, such

as soybeans.

« A simple design allows for easy maintenance, including disassembly and cleaning.
« Ultra-fine powders can be produced efficiently.

| m 5& Applications

cERRFARZNER PR XSNEKATFTLBE

ZOMER EXM EXIVEE

- Kampo drugs, tea, barley, ashitaba, soybeans, azuki beans, rice, dried sardines,
seaweeds, dried bonito shavings, dried fish, salt, sugar, other foods,

pharmaceuticals, vitamins, etc.

B EEMEHE  Specifications

4=

iz k5 A(W)

SnEES (kg/h)

E—&2 177 kw)

EER&EE (min™)

BEEH (mm)

TEW (mm)

REL(mm)

B2 (mm)

707 @% (m'/h)
13

MODEL

Grinding Tank Capacity (L)

Throughput (kg/h)

Motor Output (kW)

Revolution (min™)

Height H (mm)

Width W(mm)

Length L (mm)

Weight (kg)

Blower air volume (m3/h)

ST300

3.7

7,500

1,260

500

750

170

180

EREN. T, 18, BORE.

RET 1 —5
Vibration feeder

-

I

a1
ARY—LIV
Stream Mill

NTT1IV2
Bag filter
i =4
Cyclone
g
2R
&
HEENY M
Product recovery —

Blower

ST550

30

10-30

7.5

4,000

1,230

700

800

320

240

Y RAT L&k

Entire system

ST800

90

30-60

30

2,750

1,300

1,200

1,600

800

600
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AMV—LINVBHMBREANBOPRESEEGE T LS L TRETIRAL

BEGRICE Y MERALEBRE ¢ 2 AENRBTT. R—IbPL—X e Row materal input
DATAT7EFEALGEVOT HRORERIVEIEZMATHRTZ LD —
TEFT, UHBEOSRBICE > T REICHS LR EHR L BRED T output
EEVEMLELET, —
The Stream Mill is an autogenous grinding mill in which a strong swirling
airstream generated by rotating the blades inside the grinding chamber at high EE
speed causes materials to collide against each other. As it uses no balls, beads, Rotation flow
or other media, heat and contamination are minimized during grinding. .
Nippon Coke & Engineering’s original classifier ensures the classification of fine R )
particles and coarse particles and prevents clogging in the grinding chamber. Classifier T
Y
Grinding tank

EEDET

ZIVRROBM@ED D E L EBROMYIMFHERYALIZ. ETEBEETY TSI
BEWRBIERAT Y LABTKENDARETT,
The inside of the mill is composed of few components, so they can be easily

attached/detached. Furthermore, each part is made of stainless steel and
can be easily washed.

s

Structure

| £55v52

AFU—LIVIBERRAREZRALTVS LS. AV 2 IHFEEICDLEN
T MMBREABIERAT VL AROH #HIAVZ I Z100%MHIET B &1F
TEEHA,

AVEIWRE LT ENBOMBEED IVAZTILEET BT ENTEET,
(ST300BY D % i)

The Stream Mill employs an autogenous grinding system, so contamination is
almost negligible, but because the inside of the grinding chamber is stainless
steel, steel contamination cannot be prevented 100%. As an anti-contamination
measure, the powder contact surfaces may be changed to zirconia. (Model
ST300 only)

t5 3y Uitk

Ceramic specification

W 03 Example Processing

R wRHE nEg mat

LIEY) Material Mat(e;"lla':)Sue Pro?:;t\)Slze Thr&l;g/::;’m MODEL
K Rice 5 14 4 ST300
TR Tea leaves 5 24 4 ST300
=2 Soy beans 10 56 4 ST300
BTIREF R Dried vegetables 30 38 15 ST550
b} Salt 0.6 15 4 ST300
ERE Kampo drugs 10 14 20 ST550
\|INAS R Non-lead glass 10 14 4 ST300
R Silica sand 0.25 13 4 ST300
h—R> Carbon 0.4 35 4 ST300
SR Metal oxides 0.013 6 290 ST300

14
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BA14F 3y Y3V Dynamic Mill

£ifH"Y Proven: O

BI/ERTHE Feasible : O

3|&%#EY Pleaseinquire : A  BMEFRA Not feasible : X

||

X  Alchemy

s
MODEL

BB
Part

SUS304

SDK11

HBRER ST
Carbide EERE FIVEF Jaz=7
thermal Carbide Alumina Zirconia
spray

=
MODEL

BB
Part

FIVEF Ia=Z7

SUS304 SUS316L  SKD11 N . N
Alumina  Zirconia

MYD100

MYD250

MYD300

ol
Grinding Tank
R — L
Grinding arm
Fetm 7 — L
End arm
A=
Screen
whav o
Grinding Tank
BT — L
Grinding arm
Seth7 — L
End arm
RoU—=>
Screen
whavy
Grinding Tank
BT — L
Grinding arm
SetHT — L
End arm
RoY—=>
Screen
ol
Grinding Tank
BT — L
Grinding arm
Setm T — L
End arm
A=
Screen
weary
Grinding Tank
W7 — L
Grinding arm
ST — L
End arm
RoU—=>
Screen
BEEs> Y
Grinding Tank
M7 —L
Grinding arm
T — L\
End arm
RoY—=>
Screen

BErs >y
Grinding Tank
W7 — L
Grinding arm
T — L
End arm
A=
Screen

@) ©) o

(0]

BErs> Y
Grinding Tank
Vit N

arm

BErs >y
Grinding Tank
7—L

arm
A=
Screen
wBary
Grinding Tank
7L

arm
RoU—=>
Screen

BEEs >y
Grinding Tank
7—L

arm
RoU—=>
Screen
wavy
Grinding Tank
7—L

arm
RoY—=>

Screen

©) ©)

0 0O o 0 0 o o 0o 0 o o o o o
0 0O O o 0 o o o0 0o o o o o o

W7 743V Fine Mill

iy
MODEL

i)
Part

7IVEF Jaz7y il 7
Alumina Zirconia Carbide

AXBFHEFAVEDERVEY., BRMEREIRETSZOTIENVETY,

Please inquire with us regarding items marked with an A or X.

15

SF15

Ll
Grinding Tank
T — L
Grinding arm
RoU—=>
Screen
aSkO—%
Classifier rotor
Ll
Grinding Tank
T — L
Grinding arm
RoU—=>
Screen
SkO—%
Classifier rotor
weavy
Grinding Tank
M7 — L
Grinding arm
A=
Screen

oy =kl
Classifier rotor

©) A

AN

Ferrous materials require caution as they are subject to rust.




®iFdH " Proven: O SY{ETTHE Feasible : O
3|&%EY Pleaseinquire : A  SUEFRT Not feasible : X

W37 5442  Dry Grinding Attritor

PTFE a4y TJLEY  EERs
B i) JIaAZ7 TIVIS B SAZVY SAZUY S4=V%J Carbide
MODEL Part SUS304  SUS316L  SUS630 SUSA2002 "7y nia Alumina  KP'' Carbide  PTFE Nylon  Urethane thermal

lining lining lining spray

weavy
Grinding Tank
A
Shaft
W7 — L
Grinding arm
whavy
Grinding Tank
¥ 7Tk
Shaft
W7 — L
Grinding arm
RoU—=>
Screen

weary
Grinding Tank

¥ T b+
Shaft
T — L
Grinding arm
RoY—=>
Screen
weavy
Grinding Tank
Y¥ 7k
Shaft
W7 — L
Grinding arm
RAoV—>
Screen
wBary
Grinding Tank
v 7 b
Shaft
T — L
Grinding arm
RoU—=>
Screen

weay
Grinding Tank

¥ T b
Shaft

M7 —L
Grinding arm
RoU—=>
Screen
wWhavy
Grinding Tank
A wAN
Shaft
W7 — L
Grinding arm
A=
Screen

©) A

A

MA100D

0 o o 0 o O o 0O O 0O o 0O 0O © o 0 0 © o o 0o o o o o o

O O ©) ©)

©)
©)
©)
©)
©)
@)
©)
©)
©)
)
o
©)
©)
@)
@)
©)
@)
@)
©)
©)
©)
@)
@)
©)
@)
@)
@)

@) o o ©) ©) - - - =
EIRPOTGEIFE T A FARTT, Note: "Note" in the chart means the material is available for segment systems.
B FY—LZJV Stream Mill Bt bJAy2— CentriCutter

B i) Jia=7 B B
MODEL Part Sus304 SUS3T6L v ps7) Zirconia MODEL Part SKDT1

wea>y A

ST300 Grinding Tank © ucm1s0 Grinding blade
1R L)
Impeller Ucm300 Grinding blade
Lo A
Grinding Tank ucmaso Grinding blade
AUNZ
Impeller

Lo

Grinding Tank A XREEBVADEECET, SRHEGHARET B0 TIRALETT,

1IN Please inquire with us regarding items marked with an A or X.
Impeller Ferrous materials require caution as they are subject to rust.
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Description

8

Material

H

Features

EE

Hardness

FIHBE
Specific Gravity

=R ZAF—IVR—IV

—%A

SWCH10R

Carbon Steel Balls

General use

5.0 1/16”,3/32",1/8",3/16",1/4",3/8"

IALRF—IVR—Ib
Chrome Steel Balls

—h&H
General use

HRC62-67

1/16”,3/32",1/8",3/16",1/4", 3/8"
®0.5mm, @0.8mm, ¢ Tmm, @ 1.2mm, ¢ 1.5mm
@1.6mm, 2mm

SUS440C

ATV LARR=IV
Stainless Steel Balls

R R MERE R
Good corrosion resistance, good abrasion resistance

MREREF

SUS304

Good corrosion resistance

HRC58-65

3/32",1/8",3/16",1/4",3/8"

1/16",1/8",3/16",1/4", 3/8"
®0.3mm, @0.5mm, @ Tmm, @2mm, @2.4mm

HEEER—IV
Tungsten Carbide Balls

THEEFEM RIF, LLER K
Good abrasion resistance,

m specific gravity

@0.5mm, @0.7mm, @ Tmm, @2mm, ¢3mm
@®5mm, ¢ 10mm

a7 R—-Ib
Zirconia Balls

MEFMERIF. B

Good abrasion resistance, white

HV1250

®0.03mm, ¢0.05mm

®0.1mm, @0.2mm, ¢ 0.3mm, ¢ 0.4mm, ¢ 0.5mm
®0.65mm, ¢ 0.8mm, ¢ 1.0mm, ¢ 1.5mm

®2mm, @3mm

®4mm, @5mm

®8mm, ¢ 10mm

N TIVEFER=IV
Hi-Alumina Balls

—igA. B
General use, white

HV1100

®0.1mm, ¢0.2mm, ¢ 0.3mm, ¢0.4mm, ¢0.5mm

@®3mm, 5mm, ¢8mm, ¢ 10mm

BAeT 1 RR—IV
Silicon Carbide Balls

THEFRMERIF. I L—

Good abrasion resistance, gray

HRA94
HV2100

®5mm, @ 10mm
®3mm

BT FRR—IV
Silicon Nitride Balls

RN RIF. U L—
Good abrasion resistance, gray

HRA91
HV1600

@1mm, ¢2mm, ¢3mm, p4mm, ¢5mm

WA — V8 & ¥82BFM  Ball materials and grinding times

10

FIVEFR=b
Alumina balls

—%

&\

P21%= =36 )
Zirconia balls

RAF—=IvR—IV
Steel balls

LEREE  Specific surface area diameter [um]

2
¥EESR  Grinding time [h]

WARER—IVE  Particle sizes and ball sizes

A ST Throughput: 200kg/hr

| M 42 Throughput: 100kg/hr

O nEE Throughput: 50kg/hr
wEmny |||
Material : Calcium carbonate

/]

Pe

Fi9%i#EDs0  Mean particle size [ um]

yd
PV
- ,:/
/

0.5
RV
EOEIBR—IVEENEDEGRERLTVETY,

R—IVBENECT BT LICE Y MBEREERENICA LT EZ T EHTE,
BEHNELNESEYET,

The above figure shows the relationship between ball size and particle size.

By reducing the ball size, grinding performance can be dramatically improved,
and smaller particle sizes can be achieved.

07 09
Ball size [mm]
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AMY—=LZV
STREAM MILL
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Buipunb A1p eipaw-oN

WRE
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VbV AYE—
CENTRI CUTTER

7IVrs  ERT7 ESA%
ALCHEMY  DRY GRINDING ATTRITOR =

LTIV I3V
DYNAMIC MILL

FREAIRYS

TZ7A4VZI
FINE MILL

sijiw Burpuuib K1p eipayy

s||iw

Bupuuib 3am erpaw-oy

J|RAE
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TRIGONAL
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WET GRINDING ATTRITOR

MYZ L
MY Mill

SCIIb
SCMill

BTN A IR B

=
m

o
£l

H

-
Q

=
5
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S
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2
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MSC= )b
MSC Mill

WEE Tnm 0.1 um (100nm) Tum 10um 1,000 um(1mm) 10mm
Particle size

FatY) THBEE HIcRZ 58H
Particles that can be felt by hand Particles that are visible to the eye

U575 Spray Wi Raindrops

REAME HEtRF Kb hE ES385ZL
Insecticide powder Plant spores Rice bran Flour Corn
<« > —>

71V Virus N9 77T Bacteria
>

HARFOEE ZNIADKE mIvy e
Diameter of gas molecules Tobacco smoke Milk powder Pollen

0.5nm EEDERE
Diameter of hair

B XY a8ER  Mesh-pm

*wv2a Mesh 3.5 3.85 4 4.7 5.5 6.5 3 8.6 10 12 14
BRE um 5600 | 5000 | 4,750 | 4,000 | 3,350 | 2,800 2,000 | 1,700 | 1,400 | 1,180
Av<21 Mesh 30 36 42 50 60 70 83 93 100 119
BEE pm 500 425 355 150 125
Av<21 Mesh 235 281 330

BEE pm 63 53 45 38

MEkiE, BARTEIRRIS Z8801-1982 MEEZDZ L] ITEVET,
*The chart above is based on Japan Industrial Standard JIS Z8801-1982 “Standard Sieve List.”
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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

RRECTIRXEMITEHIEIS SMter2—EIL7F
RIRAFREH TS 2ET 178325
FMBEREETPNXENIES BBV
EBHKTXAIHER14385H AL M EH05F
ARG T EIATET 1 253
ARG T EIFTHT 1 2 3t
KIRAFUREH TS 20T 178325

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

HREBHRODD, HEATRHERETFERLERIBHIEDNTETVET DT, FOHITHEILEL,
% Due to product improvement, contents of this catalog are subject to change without prior notice.

TEL.03-5560-2906
TEL.06-6389-3212
TEL.052-453-8228
TEL+86-21-6197-6279
TEL.0282-28-1111 (fX)
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
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