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The MSC Mill is a bead mill that has a grinding chamber
with a small L/D (tank length/diameter) ratio to
efficiently grind materials into nano particles.
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* Micro beads (0.015 - 0.8mm) can be used.

+ High-efficiency grinding and dispersing is possible owing to a design with
asmall L/D (tank length/tank diameter) ratio and minimum bead segregation.

+ A centrifugal separation rotor on the inside of the grinding rotor prevents the outflow of micro beads.
- The grinding chamber rotates for easy maintenance, inspection and cleaning.

| m 5{_% Applications
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« Inks, special inks, carbon black, paints, pigments, color toners, PZT, ITO, titanium oxide,
barium titanate, calcium carbonate, metals, oxides, glass, carbon nanotubes, battery materials,
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BEE{HHE Specifications
B MODEL MSC50 MSC100 MSC150 MSC220 MSC320 MSC450
ZEO0—4%
0.056 0.37 13 3.2 96 30
Wy Grinding Tank Standard rotor
RRE (L) Capacity (L) st O—4&
Rotor with projections  0-056 0.45 1.6 4.1 14.4 37.9
REn—2
0.031 0.2 0.7 1.8 5.8 165
iZ#Er—X&8 Standard ball Standard rotor
L) volume (L) RO —4
Rotor with projections  0-031 0.25 0.88 23 7.9 20.8
E—2tAhH Motor
) Output (k) 0.75 3.7 75 15 37 75
=R Revolution 6,000 3,000 2,000 1,575 1,000 660
(min™) (min")
R"—IVT 4%  Holding Tank
B BE L Capacity L 1 5 5-50 20-200 50-500 200-900
= :
=< Height 430 1,135 1,500 1,630 2,000 2,200
H(mm) H(mm)
& Width
Wmm) W) 250 1,320 1,100 1,175 1,300 2,000
~
R Length 570 680 950 1,315 1,550 2,500
L(mm) L(mm)
HR Weight 50 350 800 1,300 2,200 2,400
(kg) (kg)
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General mills have a large L/D, so they are readily influenced by the slurry flow, and grinding energy in the tank
tends to be distributed over a broad range.

The MSC Mill has a small L/D and a specially shaped rotor to ensure consistent bead movement inside the tank.

This controls any shortage or excess in grinding force and realizes efficient grinding/dispersing with a sharp
energy distribution.
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Generally, high speed operation is accompanied by a significant rise in temperature and poses such problems as
particle damage and reaggregation. For this reason, the grinding/dispersing of nanoparticles is normally
performed at low speed, but low speed operation also has its problems, such as that the target particle size may
not be achieved, grinding/dispersing takes time, and the beads are susceptible to spilling out.

The MSC Mill is capable of circulating a large flow of slurry owing to its small L/D and to the special shape of the
rotor that keeps the beads from spilling out. This means that retention time is extremely short, temperature rises
can be kept to a minimum even at high speed, and particle damage and reaggregation can be minimized. The
MSC Mill realizes high speed operation while defying the achievable particle size limit and significantly
shortening grinding/dispersing time.
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Disassembly and cleaning are easy, as the mill is composed of a small number of parts. Additionally, the grinding
tank can be rotated to reduce the burden of disassembling/cleaning the unit.
Microbeads can also be recovered easily. (Refer to p15)

WEERF Example Processing

FREIE
pliE:Ly)] Material Mat?;i:‘ll)Size
FRUBIN T L Barium titanate 150
Tt (EEH) Battery material (cathode material) 1.7um
Earl Pigment 300
B Pigment 8um
h—R> Carbon 150
tiva—X Cellulose 3um
7IVEF Alumina 4um
YA Silica 9um
ol o0 b Metallurgical silicon 260
JazZr Zirconia 20um
EIESEY Inorganic oxide 260
SR Inorganic oxide 500
A Ferrite 400
BiLF2> Titanium oxide 2um
F/ 2R Nanometal 700
RREVER Heat-sensitive paint 1.6um
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Shortage of grinding force

Excess grinding force

Non-pulverization Abnormal wear Reaggregation
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W RIVE )
< Low Grinding energy High —
80 ’- :O—#%E&E Rotor Speed 16m/s
70 <= :O—%@% Rotor Speed 20m/s
£ |
i)
8 ‘\ 25 1B #130°C
% 50 SIurr)" Temp. :lapprox. 30°C
g ‘__
g 40 3.
£
30 —
u A5 1) iBE#960°C
gﬂé 20~ Slurry Tjemp.’: aéprox.’ﬁO“’C == |
g # X MODEL:MSC220
101 p—x Beads: ®0.05mm, ¥)VOAZ7  Zirconia
40IBY)  Material : HH#EEH  Organic Pigment
0 T T T T T T
(; 5}) 160 1;0 Z(;O 2;0 3(;0 350
JE4EBSRI  Operating time [min]
BRAE e 5
Product Size Throughput X
(nm) (kg/h) MODEL
70 15 MSC220
200 15 MSC220
150 200 MSC450
920 30 MSC320
85 10 MSC220
1,000 3 MSC220
136 9 MSC100
110 6 MSC100
73 0.25 MSC100
28 6 MSC220
5.8 0.75 MSC100
240 23 MSC320
170 1 MSC100
17 1 MSC100
100 0.15 MSC50
110 1 MSC100
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The SC Mill is a unique bead mill that has a grinding tank with a small L/D
(tank length/tank diameter) ratio in which the centrifugal direction of
the slurry flow and rotor are the same.

| !I:':% E Features __
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- Small media (¢ 0.2 - 2mm) can be used.

- Powerful grinding power is achieved by the effective utilization of the centrifugal
force generated by the rotor.

« Sharp particle size distribution and stable quality are ensured by large volume circulation.

« A simple design allows easy disassembly and washing, and is ideal for the production of /
small batches of a large variety of products.

« High energy efficiency is achieved by uniform media motion.

« Ceramics, urethane and other anti-pollution specifications are possible.

| m L% Applications
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- Pigments, inks, paints, ceramics, magnetic materials, battery materials, glass, metals,
catalysts, inorganic materials, hotmelts, etc.

2I\L—%
Separator

R=WTa TR
Holding tank

SCMill

BRRYT
Circulation Pump

BEE{LHE  Specifications

B MODEL SC50 SC100 SC150 SC220 SC320 SC450 SC650
W Grinding Tank
XL e 0.045 0.32 1.06 2.82 8.75 21.9 62
e
MEC—ZR®  Standard bl 0.03 0.2 0.77 2.03 63 15.7 44.6
(L) volume (L)
E—2tAhH Motor
" S 0.4 3.7 55 1 30 55 240
ElEmEE Revolution 3,600 3,600 2,200 1,500 960 700 500
(min™) (min)
R—IVT 4%  Holding Tank
S, e 2 5 50 100 200 600 1,500
o .
= < Height 645 1,050 1,190 1,055 1,770 1,995 1,720
H(mm) H(mm)
1= L 315 440 700 722 910 2,000 3315
W (mm) W (mm) / b
x
= Length 645 1,060 800 901 1,260 1,660 2,520
L(mm) L(mm)
HE Weight 30 150 360 650 800 2,000 5,000
(kg) (kg)
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General mills have a large L/D, so they are readily influenced by the slurry flow, and grinding energy in the tank
tends to be distributed over a broad range.

The SC Mill has a small L/D and a specially shaped rotor to ensure consistent bead movement inside the tank.

This controls any shortage or excess in grinding force and realizes efficient grinding/dispersing with a sharp
energy distribution.
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Mills with a large L/D are readily influenced by the slurry flow, and increasing the circulation flow forces the
beads to the outlet side, creating an overload that may cause a suspension of operations, uneven bead packing,
abnormal wear, massive heat generation, or other such trouble.

The SC Mill has a small L/D and a structure similar to a centrifugal pump wherein the direction of the slurry flow
and the direction of the centrifugal force are the same. Additionally, the entire outer perimeter of the special
rotor comprises a separator and has an extremely wide opening to realize a large flow circulation of slurry. As a

result, particles are selectively grinded beginning with the larger particles, and a sharp particle size distribution
is achieved.

WmEBlcEhHEf-0—2A24K  Rotor for Spe
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Different types of rotors are available to suit each processing material, such as materials that wear easily, highly
viscous materials, etc., and processing requirements.

Large Flow Circu

WS0IEF| Example Processing

plLk: 2] Material Mﬁﬁiﬁﬁze
(um)
FRUEIND T L Barium titanate 0.8
EAE (B Battery material (anode material) -
EiwirE (EfER) Battery material (cathode material) 1.8
71V = F i Alumina catalyst 4.6
RREVERL Heat-sensitive paint 50
BEREAIVYTL Ground calcium carbonate 44
AV9Ixy b Inkjet —
wa >y UVink -
kF— Toner —
B Pigment 25
by Paint =
&B>¥Vdv Metallurgical silicon 1.2
Z2r1E Silicon nitride 0.78
VI+7z54F Soft ferrite 24
BlttUoL Cerium oxide 37
R (R¥F) Silver (flattening) 20
AZR Glass 7.8

MRATR
{ET )L+ 2R
Shortage of grinding force
Non-pulverization
A

SC MILL
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REER.BREHLU
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Excess grinding force
Abnormal wear Reaggregation
A
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25U —Difih
Slurry flow
o SUs R eoynUshas i
> ML I)L
o H Ideal mill a
Bs D T
s “Il ./.Commonm
e
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< L |
=J =
WEIXIVE )
« Low Grinding energy High -
‘ 3 D90 ‘
%\ O 5L/min
— | ) J 10L/min
E 10 ‘ A 5L min |
E ,,,,,,,,,
o
.g-
<
3
=
[
th
= ® 5L min
n W 10L/min
B T2 A 150/min
1 10
5E$5BSRI  Operating time [min]
(RARE RN (RARERR] (RARREN]
A S p==]
sMOo—#%# Ta—% PINO—%
SM rotor T rotor Pin rotor
BRRE g )
Pro;:ct Size Throughput M%S‘EEL
(pm) (kg/h)
0.26 45 SC320
0.7 150 SC320
0.25 200 SC450
35 200 SC220
0.15 27 SC450
1.2 1,300 SC650
0.15 40 SC450
0.1 12 SC320
- 100 SC450
0.2 25 SC220
- 8 $C220
0.2 7 SC220
0.54 20 SC220
0.5 22 SC220
0.6 25 SC220
7 12 SC320
0.4 3 SC220



N

scI/bAY

SC MILL LONG
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The SC Mill Long is a bead mill that fully delivers the necessary grinding
and dispersing force at low speed while also reducing wear
and preventing the degrading of materials.

| !I::\'!'-‘ E Features
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« Equipped with a grinding chamber for grinding and dispersing operations that need to be
performed at low speed.

« Suited for grinding and dispersing materials that wear easily.

- Contaminations are reduced by low-speed operations.

« Strong shearing force enables the grinding and dispersing of materials that agglomerate,
denature or thicken.

| m i'% Applications
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« Aluminag, silica, materials such as carbide that wear easily, heat sensitive paints,
precipitated calcium carbonate, high performance pigments, etc.

BEE{HHE Specifications

SRRy
) :ﬁgé}-o e T oo ofa

A3 ) —0ifih
Slurry flow

B, MODEL sc100L SC150L sc220L
Weml, oo oss
EEE—-X2 Standard ball 0.47-0.52 1820 4853

(L) volume (L)

E_(k,th)HjJ Ou::z:(()le) 37 5.5 15-22
%ﬁﬁg Re(vn?:ﬁ—tli)o " 2,640 1,940 1,270
et ey 5 10-50 50-200
Hii) : (erlr?nr:; 1,050 1,190 1,330
w ('Em) wv%ir:tmh) 440 700 820
L(Erﬁn) t((e;?:‘r)‘ 1,100 950 990
%fi V\Qeﬁgg;' ‘ 160 400 860

C ‘\ f!
S i
—_— 5 \J
& A
TR o e
:lDUUDDq:'UUUDDDD og
SC320L SC450L SC650L
19.6 535 166
14.1-15.7 38.5-42.8 119.5-132.8
37-45 55-75 315
875 620 414
100-500 200-1,500 600-4,500
1,720 1,950 1,550
1,080 1,270 3,100
1,450 1,940 3,670
1,500 2,600 15,000



INEVL/DDFHER  Small L/D
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SC MILL LONG

MEBE
EEER.BRELLU
BT RIVFRHEE
Excess grinding force
Abnormal wear Reaggregation
A

MBATRR
BT XL+ 2h=Es
Shortage of grinding force
Non-pulverization
A

AHHTO— FILEZERLH Y ET, ’ P, N
SCI VAV JIESCIIVICLEN S ERERL/DTIT D — MG I IV LB EL/DIFNEC RS Slurry flow
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c 1 i
General mills have a large L/D, so they are readily influenced by the slurry flow, and grinding energy in the tank g 1l e .
tends to be distributed over a broad range. ® g i
. r puful /Common
The SC Mill Long has an L/D that is larger compared to the SC Mill but smaller compared to general mills, and a = .‘° s ..,....‘
structure that is not readily influenced by the slurry flow. As a result, efficient grinding/dispersing is realized "". [N 2’0%#153
with a sharp grinding energy distribution. _ L |
Il‘ —
MBI RILE )
< Low Grinding energy High —
{E5#E$E  Low Speed Operat
BERMEOZ VBB OB NG AN E ST 5 & EE LT VLR, BEER CTRIVFHERL I
BIEICEL T 2B Tl ARREEABELEV LT,
LA LD S, — M ICEREERETS LNBREAMETLET.SCI VLAY FIE.SCIILDEE L0 8
BEREORRNMETEZRET AN THEINE L Fr Wy |
Low speed operation is required to process materials that wear easily, materials that tend to aggregate when I jﬁj _i—hr-tlj
strong shearing force is applied, and materials with which energy efficiency drops drastically when processed at
high speed. L
Generally, processing capacity declines at low speed, but the SC Mill Long was developed with the aim of '\ —
preventing the decline in the SC Mill's processing capacity at low speed.
EEFEXIER  Prevent Abrasion
E—XDBVWENEZ I BBARICEEBEDZ 7 ZEE L. E— XOENHEEKKNE WG
WKV GRY )=V ERBITBZETI VIR -V DEREERT 5T EHTRETT,
EEEDT IV T OMBNETIE. U VI RY ) —Y DEFREEZ30%, E— XDEFEEI0%IE
WL E L, (SC2208 & SC220LEY & D ELER, [EIFEE)
Abrasion of the ring screen can be minimized by placing a high strength tank where strong pressure is applied
from the beads and placing the ring screen where pressure from the beads is relatively small.
When grinding high hardness alumina, abrasion of the ring screen is reduced by 30% and abrasion of the beads
is reduced by 40%. (Comparison of SC220 and SC220L at the same peripheral speed)
WEERF  Example Processing
REHIE BRAE g Azt
Utz Material Material Size Product Size Throughput MO[:;EL
(um) (um) (kg/h)
TR (M) Battery material (cathode material) 3.2 0.2 100 SC220L
Tt Battery material - - 10 SC320L
fibtit Catalyst 5 0.2 20 SC220L
BBARBHIVY T L Precipitated calcium carbonate 1.2 0.6 1,300 SC650L
7IVZF Alumina 25 0.15 320 SC450L
Uh Silica 12 0.8 200 SC450L
SRR Inorganic oxide 4 1 1,300 SC450L
RRERK Heat-sensitive paint 17 0.6 200 SC320L
7IVE+ Alumina 20 3 200 SC220L
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The MY Mill pursues thorough optimization of grinding and dispersing processes
with a lineup of three types of agitators selected according to the material and process:
P type (pin type), D type (disk type) and SC type (SC rotor type).

| !I% E Features -
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- By exchanging the agitator, grinding and dispersing that best suits each material can be achieved.
« 0.3 to 3mm-diameter beads can be used (P and D-type agitators). -

« 0.1 to 2mm-diameter beads can be used (SC-type agitator). D-TYPE
« Designed for easy maintenance, inspection and cleaning.

| m 5& Applications
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- Papers, magnetic paints, inks, paints, toners, PZT, varistors, ferrite, barium titanate, inorganic
pigments, zirconia, alumina, silica, agrochemicals, Bordeaux mixtures, fine ceramics, etc.

BEE(EHR Specifications

B MODEL MY3 MY5 MY10 MY15 MY25 MY50 MY100 MY300
Teal  ommwm o 5 10 15 2 50
o l?,;xg Standard o 17 27 6.6 10 16 28 56 168

%ﬁl)i Throvanput 660 10-100 20-200 30-300 45-450 90-900 02138 0.6-5.4

J'E_(k?;v?ﬂj Oumzt(()l:W) 3.5 7.5 22 45 55 55 90 175
E(':’_‘;nﬁf Re("rgi':ﬁif" 2,500 2,100 1,580 1,380 1,150 880 690 480
Hz'ii) nogns 1,000 1,300 1,650 1,680 1,750 1,000 1,200 1,500
W('fm) Wi 500 650 910 910 1,080 1,500 2,000 3,000
L(Erﬁ‘) [t 1,200 1,200 1,120 1,370 1,550 3,000 3,500 4,000

%f; W(T('g)ht 450 550 1,000 1,200 1,600 2,000 4,000 9,000
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The SC Rotor Type is composed of a succession of a multiple number of SC rotors. The circulation of beads is
generated in each rotor to create a state of complete mixing. Short passes are prevented as though multiple

grinders are connected in sequence, and a sharp energy distribution is achieved. This system is called a multi
pass system.

RIVFINRAR
‘ Multi pass system

—MRMEE—ZXIIV
General bead mill

MSC - SCE DB  Combination with Other Grindi

MY 21 MSCZ JLPSCI IV DFIIETRICHE C 9, LBV F 2 1/ VOB CRhRIC MM 5 2 EOFEETY,
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The MY Mill is ideal for pre-processing materials before employing the MSC Mill or SC Mill. It can efficiently medium-grind relatively coarse particles in one pass.
It can also be used to construct a system that can efficiently process materials, from slurry to pulverization.

RAOIVEREZ VY
Calcium carbonate raw material tank
- TR RK
Process water
] S
Dispersant ZkL—o%4v4  Dispersant

FHE Storage tank AN
Weighing machine (> I Vv lm
L
READERAE BEEaVY Product tank
7hI34% Circulation I =l
Coarse grinding machine tank
Attritor % ;
Ly ez
MYZ L SCZIb
Medium grinding machine Fine grinding machine

MY Mmill SC Mill

)% AX91)—> RingScr

RS —,LE—RERBTHENL—ZIE SCIIVERBDY VTRV -V ARERALT
BY DERRDBEH T,

The separator that separates the slurry from the beads adopts the ring screen method as with the SC Mill, and
can be easily disassembled and cleaned.

WSEEF| Example Processing

pubidy) Material Mﬁﬁﬁﬁze Prﬁﬁ:ﬁi ?ize Thryo&lﬁliut M%ESEL
(um) (um) (kg/h)

BHERBHIVY UL Ground calcium carbonate 45 5-6 3,200 MY300P
B Agricultural chemicals 2.27 1.5 1,800 MY25P
t3IvIR Ceramics 23 0.5 53 MYAS5
IR Inorganic oxide 17 14-15 2m’/h MY25D
17+ Ink — 2 250 MY15SC
302y Inorganic substances - 0.4 4,800L/h MY10SC
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Main Parts Material

SC, SCLEY 2 )Lx5RME

Contamination Resistant Materials for SC & SCIENVIIIE

&Y Proven: O
3|18 %E7 Pleaseinquire : A

SIVERTHE Feasible : O
BIMEARTE Not feasible : X

&
Material
B Bhan . 2ILHER JLay
MODEL Part SUSMOC (SUSI202) SUSIO  SUSITEL  SKDI  teemten (pez)  SENO  TWWSF  TUIL  4SUS304
ungsten  (V-PS7) Silicon Alumina Argile  Urethane NYLON PEEK
carbide  Zirconia nitride 9 +SUS304

scs0 | &7 o O O O ©
oz o @) @) O o
SC100
RAAALEIENG @) @) O o)

scis0 | 220 ) O O O ©
oz o ) o o o
SC220
RAAALNIENG @) @) O o)

5320 | gao @) @) @) @) o
ooz o @) @) O o
SC450
RAAALIENG @) @) O o)

O+wc sast
WC thermal spraying

O+wc sast
WC thermal spraying

RoY—=>
Screen

SC650 O O @)

HAFRR XV ARBE BOEDLEBEVWET, BRMERIBHIRETIOTIEENLETT,
*Notes: Please inquire with us regarding items marked with an X or A.

Ferrous materials require caution as they are subject to rust.
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Contamination Resistant Materials for MSC'MillS

R#&H Y Proven : O
3|8 %&ET Please inquire : A

BU4ETTHE Feasible : O
BIERE] Not feasible : X

Bz il
MODEL Part

SUS440C (SUS420J2) SUS304  SUS316L

SKD11

Tungsten
carbide

wa
Material
S —7 =LHER
BN e SN TWEF T
Zirconia  Siicon  Alumina  Argile
nitride

JLav
+SUS304
Urethane
+SUS304

NYLON PEEK

wHo—%
M5C50 Grinding rotor O O O O

mey
Grinding tank O O O O
MSC100

SEEO—4
Separation rotor O O O O

wWHRO—42
msc150 Grinding rotor O O O O

weary
Grinding tank O O O O
MSC220

SEn—4
Separation rotor O O O O

wWHO—2
Msc320 Grinding rotor O O O O

pul

Grinding tank A A O O
MSC450

SEO—%

Separation rotor A A O O
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Main Parts Material

MY 2 U BRME

Contamination Resistant Materials for MY Mills

=4FHY Proven: O SYEATHE Feasible : O
5|&8%EJ Pleaseinquire : A  BUEFRT Not feasible : X

i
Material
23 i Jaz7
MODEL Part ZIvA—J Ho7ay Y L&Y +SUS304
SUS440C SUS304 SUS630 SKD11 grr;izll sialon Urethane+SUS304

RAoU=> e)

Screen

MY1,3,5

FIF—% o o o

Agitator

MY10

vy
Tank A O @)

A7)—=> ®)

Screen

MY15

FIF—% o o o

Agitator

MY25,
50

a2y
Tank A O O

MY100, | z5y—>
300 Screen @)
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Grinding Media

% Ly T B FIERE PR
Description Material Features Hardness Specific Gravity Size
—RYRF— LKV —
h=RIRF=IVR=) SWCH10R i HRC60 5.0 1/16”,3/32",1/8",3/16",1/4",3/8"
Carbon Steel Balls General use
IBLRF—IVE—I sup BB HRC62-67 50 1/:)65;:;132 01 :\{ni” 61';1:: ' 3182mm 1.5mm
Chrome Steel Balls General use - ¢0.5mm, 0.8mm, ¢ , @1.2mm, @1.
®1.6mm, @2mm
SUS440C mﬁﬂﬂﬁ? Nﬁ@f.ﬂiﬂﬂ? . HRC58-65 5.0 3/32",1/8",3/16",1/4",3/8"
Z2FYLRAE—IL Good corrosion 1 e, good |
inl | Ball
e usioq  WRMES HRCTT oo 17167, 1/8",3/16", 1/4",3/8"
Good corrosion resistance : ©®0.3mm, ¢0.5mm, ¢ Tmm, ¢2mm, @2.4mm
BER—IV TRERME R, LLERK ®0.5mm, ¢0.7mm, @ Tmm, ¢ 2mm, ¢ 3mm
. wC . . . . X HRA90 10.0
Tungsten Carbide Balls Good abrasion resistance, maximum specific gravity ®5mm, ¢ 10mm
35 ®0.03mm, ¢ 0.05mm
3.8 @0.Tmm, ¢0.2mm, ¢ 0.3mm, ¢ 0.4mm, ®0.5mm
JIvaz=7R— X 37 ©0.65mm, ¢ 0.8mm, ¢ 1.0mm, ¢ 1.5mm
).Ill . 7E=l Y-PSZ m&ﬁﬁﬁﬁ EE.' . 1250 (HV10)
Zirconia Balls Good abrasion resistance, white
3.6 ®2mm, ¢3mm
3.5 @®4mm, @5mm
34 ®8mm, @ 10mm
- N 24 0.1mm, ©0.2mm, ¢ 0.3mm, ¢ 0.4mm, ¢ 0.5mm
I\"f7’ll/.=1'7f\—ll/ AL203 —HER.BE 4 1100(HV10) ¢ ¢ ¢ ’ ¢
Hi-Alumina Balls General use, white 22 @3mm, @5mm, ¢8mm, ¢ 10mm
ol % sic AR RIF. F L — HRA94 2 @5mm, ¢ 10mm
Silicon Carbide Balls ! Good abrasion resistance, gray HV2100 @®3mm
By 1RR-IV TEEFEIERIT, 'L — HRA91
isN * 2. 1mm, ¢2mm, ¢3mm, @4mm, ¢5mm
Silicon Nitride Balls SiaNe Good abrasion resistance, gray HV1600 0 @ @ @ @ @

WA — IV E & ¥8EER Ball materials and grinding times

WHIEER—IVIE Particle sizes and ball sizes

10 3
B e A W Throughput: 200kg/hf /
T [ TIVE FR=IV | M 432 E Throughput: 100kg/hr .
s Alumina balls © 532 Throughput: 50kg/hr I\
g sz e \ |
% 5 E 2 Material: Calcium carbonate
£ - +\ \ 3 / y
© —
g ¢ g d T
s \ \T\ 'g /
g3 s A lm 4
< E // //
2 2 /1
£ 2 § /. // °
2 IpazgR-v = / P4 L7
v =3
| Zrconiaball g A |/ /1
. s
& AF—IR=Ib i V
ulé Steel balls % 0.9 ,/ Ar/
“_E 1 B \T B 08 74
=1 B . /
| I T | 07 P
0.5 1 2 3 4 5 /
¥E:B5R  Grinding time [h]
0.1 0.5 07 09 2

K—IViE Ball size[mm]

FORIIR—IVEEHEDERETRLTVET,

F—IVBZENELT BT LICE Y PR ERENICR EE 2 EHTE,
BENELNESBEVET,

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.



Heat Exchanger

AZY—#0
"‘ Slurry outlet

- DERLETIE, I B NEMO L L BERERDERLGLEE
1518, NEMDREIY FO—IVHEETY, HtTIE, FiFHEIC
BN A3V —DFRHF PGV AREARBRBZEAELTVET,

In grinding and dispersing processes, the temperature of the processing material
must be carefully controlled to prevent thermal deterioration of the material and
volatilization of the solvent. We therefore offer a cylindrical heat exchanger that
is highly washable and allows minimum slurry deposition.

BMEEMSIR Specifications

ZZY—AR
Slurry inlet

{CEETE (m?) Heat Transfer Area (m?) 0.16 0.2 0.22 0.54 0.8 1.5
= fERES (MPaG) MAWP (MPaG) RS —Slurry : 0.5 %7K Coolant : 0.3
ma Material SUS304
=& H(mm) Height H(mm) 395 440 495 750 765 960
8 W (mm) Width W(mm) 140 375 140 440 480 470
RE L(mm) Length L (mm) 200 375 200 440 480 570
B (kg) Weight (kg) 10 36 12 52 63 110

A

e | V5 2P 0

Holding Tank

R=IVTAV TRV TORE - BRI B DEAUNBICS K
HEZE5ZTT. S TR LBIICSHETERRFHAT E,
REEEREEDR—IVTA VT2V REVTLET,

Mixing and dispersing in the holding tank have a large influence on the grinding and
dispersing process. We thus offer holding tanks with a low-speed or high-speed
agitator to suit each processing material.

BMEEMEHR Specifications

b= {(B)] Mixing Tank Capacity (L) 50L 100L 150L 200L 500L 1,000L
WMEBRE (L) Processing Capacity (L) 40 80 120 160 400 800
E—2H75 Kkw) Motor Output (kW) 0.4 0.4 0.75 0.75 1.5 2.2
& H(mm) Height H(mm) 1,560 1,770 1,990 2,050 2,150 2,950
& W (mm) Width W (mm) 500 600 650 700 900 1,100
RE L(mm) Length L (mm) 500 600 650 700 900 1,100
&£ (kg) Weight (kg) 150 200 320 350 700 700

HE—ZHAIE EEREHEOA T, LETEUNGBUYFRIEETT DT, THEHSEEL,
*Motor outputs are examples when a low-speed agitator is used. Please inquire with us for capacities other than those listed above.

13



MEEEEER  Classification List of Grinding

+/ ¥ A=

Nano grinding

Sub-micron grinding

el a1

Fine grinding

st
Ultra-fine grinding

Medium grinding

RHAREE

Coarse grinding

S|

Buipunib L1p eipaw-oN
BRENTN ARG

ARU—LZ)b
STREAM MILL
p—-

e hUBy B
CENTRI CUTTER

BRBNANRS

s|jiw butpupib K1p elpay

TIVrE  MADERT FS1%
ALCHEMY  MA-D DRY ATTRITOR
—
MYDAAFZv I3
MYD DYNAMIC MILL
-—

SEZ 74V 2V
SF FINE MILL
p—

s|iw

Buipurib j3am eipaw-oN
BERIEN TN A NI B

SMEYIF)L
SM TRIGONAL
B m—

SRAZ v v—
SR SLASHER
E m—

"‘ I MAZ S A%
;‘;}:{ MA ATTRITOR
=35 A=
a £ MY=
o X 1%
=75 MY Mill
24 -~
=7
g ﬁ SC2 b n
é' 74 SC Mill v
3
= MSC=Z L & i3
MSC Mill @
BMERIE  1nm 10nm 0.1m (100nm) Tum 10um 100um 1,000 um(1mm) 10 mm 100 mm
Particle size
Fhty) TH BEEE BIcRZ3EH
Particles that can be felt by hand Particles that are visible to the eye
<« EEEEEEEEEEE LR <
. 7% Mist . W Spray i Raindrops
BRBRIHE HEYIRF Kb hE ES585ZL
Insecticide powder Plant spores Rice bran Flour Corn
«> > —
71V Virus N9 7T Bacteria
A ——s
HABFDEE ZIN2DE mIIvy 1en
Diameter of gas molecules ~ Tobacco smoke Milk powder Pollen
0.5nm EEDER
Diameter of hair
WAy 238 HR Mesh-pm
*w<a  Mesh 35 3.85 4 4.7 5.5 6.5 7.5 8.6 10 12 14 16 18
BEE pm 5,600 5,000 4,750 4,000 3,350 2,800 2,360 2,000 1,700 1,400 1,180 1,000 850
*w<a  Mesh 22 26 30 36 42 50 60 70 74 83 93 100 119
BHBE pm 710 600 500 425 355 300 250 212 200 180 160 150 125
*w<a  Mesh 140 149 166 200 235 281 330 390 440 518 580
BEE pm 106 100 90 75 63 53 45 38 32 26 22

wFlE, BARTEIRRIS Z8801-1982 MEHEIZ DL ICKWET,

*The chart above is based on Japan Industrial Standard JIS Z8801-1982 “Standard Sieve List.”
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BEADS SEPA WASH

E—XtNnNo+v2ald.chETHRNICHEHLI -T2
M4 70E—XDREY - HHMEEEZLEHET
HHICITAPEETY,

Beads Sepa Wash provides fully automatic sorting and washing of
microbeads, which had been technically difficult to realize up to now.

el 3
0.03E—X&E>B YR
After sorting

Even ¢0.03mm beads are
F  precisely classified

| !I::\'!'-‘ E Features

+ 00.03mmMEEDI A ¥ OE— X &R HIER - R mTaE
- £ EEEER - EEIC K BENL

2y
CERLRY R Ll E— R B & < RETTEE . R pCAmRLEE-XP

<A TV 3V DE— SR L EH S DU S 0003~ X

Before sorting ¢ 0.03mm beads

E: Under the sieve
Worn beads and fragments
can be found under the sieve

« The sorting and washing of 0.03mm-diameter microbeads can be performed easily.
« Fully automatic sorting and washing saves labor.

« Worn and fractured beads can be removed efficiently.

« Can be combined with an optional bead dryer.

| m i’% Applications

< E— R0 ER

- Washing and sorting of beads

iz
After washing

R SEMEHE
Before washing SEM photo

P 2 3

After washing

) St E— X0
ERAEMELICLVREYET,

Note: The result of washing varies

depending on the material

EEEE— XD 0 0 X = “ : - . and how long the beads have
R B E ﬁ ﬁ ﬁ ﬁ g*ﬁlﬁ&mg& been used.
Worn beads, fragments, = ERst ©0.05mm beads
foreign matter, etc. Ultrasonic irradiation Pigment after dispersion
BEE{HE Specifications
B MODEL BSW250
BERIZ Y Sorting tank 1Z#E A w1 Standard mesh  £E X v < a1 All-mesh ZE& A v < 2 Two-tiered mesh
BRIz BEWL Tank Capacity (L) 1
HEE (kg) Processing Capacity (kg) 6 10 6
E—2EH kW) Motor Output (kW) 0.1
HEEEERE L) Tank Capacity (L) 60
=& H(mm) Height H (mm) 840
g W (mm) Width W (mm) 1,000
& L(mm) Length L(mm) 775
B= (kg) Weight (kg) 85

15



I14-70E—XEE Microb

BEADS SEPA WASH

MSCEIVEE—RENT# v 1% HEDEBTETRYRVOBE LV AV OE—XDAYTF YV RAEBBITITITENTEET,
ESITHBRDERITE. E—X P VERBELT.BEROII/7OE—XEBE Y R—FLET,

Microbeads are difficult to handle, but they may be maintenanced easily by combining Beads Sepa Wash with the MSC Mill.
We also have available a bead dryer for drying the beads after washing, to support your management of microbeads.

?47 a t—Z@I \ I‘ U 77 Handling microbeads
LHHDOMSCI IV EBHFEDENR. T /O —XDMER L TE, MEEIHE THEEIC!

Combined with our MSC Mill, microbeads can be used, recovered and managed easily!

E—-XBARRY T
Bead input pump

BERRVT ‘\ MSC= )b
MSC Mill

Circulation pump

FoyF#7
Check valve

E—XDFIEEE
Bead loading

)

el
Sorting tank

E—XDEYREE

Bead recovery

AV S AL B ]
Beads Sepa Wash

E—XKSA¥
Beads Dryer

FEEBEZHAVNTIYI70E—XE
fHE-ERICTIETEEY,
Microbeads can be easily and steadily
loaded by using a loading device.

ENEBEZRAVNEIIVE
DEETICENRTEET,

By using a recovery device, beads can
be recovered without disassembling
the mill.

HMSC220RUU T I AL — XL B%EF 27 MEATENTEXT,
*In models below MSC220, all beads that are input can be recovered using a single sorting tank.

ERLIcE—XDAEHEE

v b LCRBITERR. i,
Beads can be easily sorted and washed
by setting the tank of recovered beads
on the machine.

BREE—XFS1vicEy b
FhUE E—XDEIEE 3B TOK,
Beads can be easily dried in 3 hours by
setting the bead tank on the Beads Dryer.

HTHhE (28FHEE) Auto

FBEHhE (288ER) 1 E— FEBRT 2T LT RS- ENERL ST T EELET TLEET

HIcE— XDk BRDTAET.

BERTHRSER -7 EORBPERE EZRE L. SEFRDEEDERRETELRT 5T LD

FJRETY

By selecting Automatic Operation mode, beads can be easily and automatically washed, sorted and rinsed.
The Automatic Operation mode may also be operated according to each customer’s operation criteria by setting

the length and frequency of the washing, sorting and rinsing stages.

E—XFZ4+% BeadsDryer

MENU EEREIR
Operation menu
BEHht SHIEIR
Automatic Detailed
operation settings

EAY V1RV IERABR . E—XENT+y 1 THRELEE-XZZDEFE-XFS
A Victy b LTRIRNEZITS T EDFRETY,
E-XRIAVR Y bLIE YV ZRBEEENS R LIV ZX VAL T L TERET

AU AE—ADEIREITVET,

When the all-mesh tank is used, beads may be dried by simply setting the Beads Sepa Wash tank on the Beads

Dryer.

The Beads Dryer dries microbeads in a short amount of time by shaking the tank and sending in dry air.
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INVRZ—=F R

POWDER LAB

INDZ—ZRIFE. T+ IV ER|T B ETE—XZ b
SFY-7 S 203 EEDONEHRIEETT
CHD—EBERBREBICBL I T.HBLEREVANATK
MERETIMITAIEDNTEET,

The Powder Lab can perform three processes as a bead mill, mixer and attritor
by exchanging the folder. In a laboratory, this unit alone can process various
powders by performing a variety of operations.

1§ 280mm X & & 450mm X BT 395mm

W280mm X H450 mm X D395mm

| !I:# E Features

cBBRGREAAZANTOA VT A D/ T HIVDORERDATRE
c 7 A IVEE DO TH3S

< VEY YV TIVIERICRE

- BRIEERE 0TS LEEE & E

cBVIRBOMERELS IV IR ATV LA SEZRAE

-

ThIA42847

« Grinding, mixing, mechanical alloying and mechanochemical experiments can be performed.

E—XI 217

N . xR4T
+ Folders can be exchanged in a mere 3 minutes. Bead mill folder Mixer folder Attritor folder
« Ideal for producing small batches of samples.
« Provides regular grinding operation and programmed operation.
« The inside of the tank can be lined with ceramics, stainless steel or resin.
&
| m J3S  Applications
- FEMROMZERE
« E—X I )VORENIE (F/ HFDOHE. BlERO0EL L)
T b SAZDERBIB(A A/ T2 AIVAAZAIVT OA 7 J 15 EDMEFIF)
+ TR ORENE (KB TRERT BRIV ECOESHERE L)
« Research and development of various materials
« Various processing applications as a bead mill (nano-particle dispersion, processing of high-cost materials, etc.)
« Various processing applications as an attritor (development of materials, including mechano-chemicals and mechanical alloying)
« Various applications as a mixer (testing of chemical mixtures in small amounts prior to experiments in a large facility, etc.)
BEE(EHR Specifications
B MODEL PWB
THIVE Folder Bead Mill Standard Bead Mill Large wet grinding Attritor ~ wet/dry grinding Attritor Mixer
27 2EEmL) Tank Capacity (mL) 45 102 188 188 130
WIEERE (mL) Processing Capacity (L) 10-30 22.5-68 35-65 23%39_;((‘3’)) 45-90
{#ERAE—X%E (mm)  Applicable bead diameter (mm) 0.015-0.8 0.015-1 3-10 E—
E—X& Bead volume 9-22.5 20.4-51 60-115 50-75 ——
E—2HAkw) Motor Output (kW) 0.5
ElgmERE (min) Revolution (min™") 3,000 3,000 3,000 1,000 3,000
BE H(mm) HeightH (mm) 450
& W (mm) Width W (mm) 280
REL(mm) Length L (mm) 395
& (kg) Weight (kg) 35

17



IND =5 R TONEEH

Processing examples using Po

E—XZ V7 #IV%F  Beadmillfolder
9

Loosening

1BEES 9 TH/ BN EL ATHE !

Nano-dispersing can be achieved in less than 1 hour!

NEREOZEBICHEVHFENNELLEY NESHLY v — Tk
CIRERBES,

T/ BB RBRFEEET 20N HERTT D EAERLNK+MLT

BLEOT OTH503TISNmE THBENE LT,

N Z—SRIIRRFEOEREAATRT RS KERTZHE

HBEDNTEEY,

Particle size becomes smaller as processing time progresses, and particle size

distribution maintains a sharp curve.

The difficulty of nano-dispersing is that it requires time, but as it is sufficient to

load only several tens of mL of material, materials can be dispersed down to

15nm in a mere 50 minutes.

Powder Lab shortens testing times and allows efficient examination of
processing conditions.

MsSC 2)b
MSC MILL

73427+ IVF

WAKEE ! BRI TH umICEE !

Powerful grinding! Grinding down to several um is achieved in a short time!

Attritor folder
<

Grinding

MR TR HEUME T UL ELETERVLIED . FERE THum

ICERELEY,
CDENEHHEAT AA/ TIAIVLEDAAZAVTOCVTE
AIEEICLE T,

ESICHHBEART b ZENERFLEF-REERELHBZDT,
RT=IV7 Y THRAL—XTYT,

Where mortar grinders can only grind materials down to several hundred pm,
Power Lab can provide grinding down to several pm in a short time.

This powerful grinding power is also capable of mechanochemical processing
and mechanical alloying.

Additionally, scale-ups can be achieved smoothly, as it is compatible with our
Attritor, providing roughly the same particle size distribution.

ThS14%
Attritor

E =‘='|j'7 * l[/ﬁ Mixer folder

WRESTH>EWVWSHITE—5E!

Convective mixing ensures uniform dispersing almost instantaneously!

EERBAIVY LNV ASZMARS L OEREICHS BED
BEHB L LA HHBAFM20BFM S FH LB TRAE10~
20m/s|Z LD — SRR S MIED RIRET LTz,

BE SR RERENER ERAGRARICERTEEY,

-~ When heavy calcium carbonate was mixed with red iron oxide to observe the
change in color as processing time progresses, Powder Lab was able to provide
uniform dispersing/mixing equal to that achieved by our FM20 FM Mixer at a
peripheral speed of 10 to 20m/s.

Power Lab can be used for diverse applications, from mixing to dispersing and
surface reforming.

M 2 +4
FM Mixer

POWDER LAB

EHIMR S U — D8 (90.03mmY )V =7 E—X%EMH)
Dispersing of inorganic slurry (using 0.03mm-diameter zirconia beads)

20
30min

S8 Frequency (%)

oo N A~ O

[rrmamat Sl o 4 e
IR Particle size(um)

FER DM (F30) (9 5.0mm SU2AR— L& fER)
Grinding (dry) of silica sand (using 5Smm-diameter SUJ2 balls)

14
12 -==- 5min PWB
s 15m!n PWB 7,3560%) :
210 |{ — 30minPWB Mortar 60min:
3; ----- 60433185 60min mortar d50=130um
e 8 — 60437 > 4 % 60min Attritor
%’_ — [&#} Raw material
v 6
P
PWB3043:
4 | pwB30min
® =
2 -
0 P {ae  a i
0.1 1 10 100 1000

EKIZ  Particle size (um)

BERBAIVY TLENVAZDHE
Dispersing of heavy calcium carbonate and red iron oxide

FE Saturation

:+:PWE 8m/s
(- FM20 10m/s
== FM20 20m/s

¥ Saturation(—)

0 1 2 3 4 5 6 7
B5f  Time(min)

BAE Brightness
86

84
82
80
78 -
76
74
72
70 | ! : | | : |
01 2 3 4 5 6 7 8
B§R9  Time (min)

-~ PWB 8m/s
- FM20 10m/s
A~ FM20 20m/s

BAE  Brightness(—)
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et grinding mills

BARI—J A TEKA ST

fETHEEE
REAXERIIVL-TF
BEEXEETIVL-T
HHEEXRR
LR
AT
a2 —
BEAFBGETt 2 —

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 ERREVIRXKEMNITEIES BMtr2—EIL7F
T564-0051 KPR AT E2ET 172325

T453-0015  EBEHIRLEETHNXEIIES EAREC
T201103 BT RTRUTHR1438SHILMERO5F
T328-8503 AR AT EATET 1 5

T328-8503 M ANEAFATEATE] 15

T564-0051 KPR AT TSR] 17E325

7F, Toyosu Center Building, 3-3, Toyosu3-chome, Koto-ku, Tokyo 135-6007, Japan
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 11, 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

HERWROZD. HAOTRHBERIITFERERTITBHIENTEVET DT, FHITHELILZEN,
*Due to product improvement, contents of this catalog are subject to change without prior notice.

2619-00

TEL.03-5560-2906
TEL.06-6389-3212
TEL.052-453-8228
TEL+86-21-6197-6279
TEL.0282-28-1111 (%)
TEL.0282-28-1161
TEL.06-6389-3213

TEL+81-3-5560-2906
TEL+81-6-6389-3212
TEL+81-52-453-8228
TEL+486-21-6197-6279

TEL+81-282-28-1111
TEL.481-282-28-1161
TEL+81-6-6389-3213
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