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(PM RC Particulate Materials Research Center

National Cheng Kung University, Taiwan

— i
Nano-scaled Flake Gibbsite Powders
FEATURES APPLICATIONS
@ Euhedral flake outline @ Filler additives in Rubber, Paper, Coatings, Cosmetics
@® Cross-section 300-600 nm @ Carriers of Catalyst
@ Meanthickness 50 nm @ Flame-resistance additives in Polymer, PCB

@ Nanocomposites
Traditionally, gibbsite (Al(OH),) is the
most important raw material for
producing alumina powders in industry.
Meoreover, it has more advanced
applications in composite materials.
Nano-scaled gibbsite flake powders
can be synthesized under hydrothermal
condition using transition-phase Al,O,
powders as the starting materials. It is a
simple and low-cost process for
producing nano-scaled equal-grained
gibbsite flake powders.

Nano Engineered Dispersed Flake nAlumina®

Dispersed Flake nAlumina® (Slurry) can meet with the application requirements of a
variety of industries. These nAlumina” are produced in controlled cross- sectional
diameter / thickness. Two main categories: functional additives for nano-composites
and surface coating materials for digital-printing carriers, of Flake nAlumina are
available in commercial quantity (qty in kgs or tons) with appropriate price- to
performance ratio.

PRODUCT DATA SHEET

TYPICAL PROPERTIES FAP 200 FAPS0* FAS200 FASS0*
PHYSICAL

Primary Crystallite Phase £ X K X
Particle Size,

Mean, nm 200 50 200 50
Range, nm 10-500 - 10~500 -
pH 7.0 7.0 4.5 4.5
Viscosity, cPs <10 <10
Solid content, wt % powder powder  5-40 5-40

* Digital printing paper grade

APPLICATIONS

@ Functional additives of multi-coating purpose,
nano-composites

@ Coating for mechanical property enhancement,
wear-resistance

@ Colorant and pigment carrier, catalysts,
digital-printing paper

AVAILABILITY

Packing: Fiber Drums
Solvents: Water, Acid, Organic* 200 nim

*nAlumina dispersible Flake aluminas may be dispersed in =

arganic solvents, Information on dispersions in more TEM micrographs of FAS 200 slurry
sophisticated organic syslems is available. Please contact us,

2010 Particulate Materials Research Center, National Cheng Kung University, Taiwan
www.ncku.edu.tw/~pmrc

TEM micrographs of FAS 50 slurry.
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PMRC Particulate Materials Research Center

Esicky National Cheng Kung University, Taiwan

Nano Dispersed a-Alumina

APPLICATIONS
@ High strength structural and TYPICAL PROPERTIES __ NDA-100 _ NDA-50
engineered ceramics PHYSICAL
o N Crystalline Phase a arg
@ Precision polishing(CMP)
@ Microabrasion o RHO% _— =
@ Translucent alumina ceramic tubes R i =
@ Wear-resistance coating applications 0-AL0, - 20
. YAG 5|ﬁg|e ?FFSFE' and SEPPhII"E‘ Particle Size Distribution 50 - 250 20~150
growth applications Range, rm
@ Nanocomposites BET Surface Area, mg 0 30
@ Functional additive polymers

Mano ¢ -Alumina series were engineered nanostructured With unique properties, such as high surface-area-to-
oxide, with controlled crystallite sizes and purity levels to volume ratios, easy formability and improved performance
meet the application requirements of a variety of industries. inend use products, it can be used to replace conventional

It has been produced in a variety of standard and powders in many applications from polishing medium to
customized alumina based products with particle size the possibility of building some amazing products in a
ranges from S0 nm to 250 nm. variety of industries.

1 [.‘ -

Pt et ----.--"I e e ! A i L} (e —]

TEM micrograph of 50 nm =410, TEM micragraph of 100 nm «-ALO, XRD pattern of 100 nm x-ALO,

Plate-like a.-Alumina powders

APPLICATIONS
@ Reinforcements in various composites TYPICAL PROPERTIES
@ Improve the facilitation of extrusion PHYSICAL
Tl Alumina Phase a
@ Improve the thermal conductivity of Alumina, wt % >08
polymer-ceramic composites Median Particle Diameter, nm 400

@ Transferring objects: ceramic industries
and raw materials manufacturers

Alpha alumina with desired characteristics (particle size, distribution
and morphology) is required in the developmant of powder
engineering. Plate-like «-AL,0,not only possesses the original
advantages of alpha alumina (ax. perfect mechanical properties, high
chemical stability and so on) but is often used as reinforcements in
various materials to form multiplicate functional composites because
of its plate-like shape. Several methods for fabricating o -A1,0,
platelets are more complicated and energy-consumplion. In this
study, plate-like «-Al0, could be obtained by post-treating the aipha particles with parting planes. It is a simple process and not only
could be quantity-producing but has advantages of energy-saving, low-cost as well as low-polllution,

2010 Particulate Materials Research Center, National Cheng Kung University, Taiwan

www.ncku.edu.tw/~pmre
11



PHURC Particulate Materials Research Center

National Cheng Kung University, Taiwan
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Defined-size RE:YAG powders for solid state lasers or phosphors
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Applications

@ The host material for solid state lasers
(in single crystal or ceramics forms)

@ Ceramics show a low creep rate at high
Temperatures

@ The host material for phosphors

1-2 um (Nd, Yb): YAG

Specifications
@® Nd 1at% and Yb 5 at% doped

@® Powders with defined-size of 0.3-0.5 Transparent (Nd,Yb):YAG ceramics
and 1-2 um fabricated by defined-size powders

Features

® Defined-size RE:YAG powders controlled by thermal treatment
@ Powders with homogeneous microstructure and particle size

@ Suitable for the fabrication of transparent (Nd, Yb):YAG ceramics
@ Simple and practicable in large scale production

2010 Particulate Materials Research Center, National Cheng Kung University, Taiwan
www.ncku.edu.tw/~pmrg
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PMRC Particulate Materials Research Center

ih  ANE National Cheng Kung University, Taiwan

High Temperature High Specific Surface Area Alumina

APPLICATIONS Basic specification of alumina slurry for
@® Chemical cata[ysts high temperature catalyst application
@® Automobile washcoat catalysts TYPICAL PROPERTIES Powder Sty
H Pri & tal Pha 8, i &, T
@ Catalyst binders and support shlssa :
. SGI‘QEJ abrasives Tetal selid contain, wi% >20.0 22
@® Polishing compounds Al0; contain, % > 22
00 - pH = 4.0
SEP *. BET Surface Area, mg
5 280 4 Slurry : =205
® 5607 f3h & = B0 =100
5 200 1000T, 120N =130 =130
5 * @ Viscosity, (cPs) <20
i I ¢ * 2009
E 100.- == - High temperature high specific surface area alumina |s a special
o LE B i purpose alumina that provides a very stable surface area under
- 9 2004 extreme temperature. It exhibits the smallest crystallite size and
@ 01 is used for making extruded catalysts, and automobile catalyst
T T T T v : convertors. It helps to minimize encapsulation of precious melals
0 1w 22 0 40 5 G0 which potentially offers possibilities for precious metals savings
o Durlllb!‘h hr ) in catalysts applications, Thay are available as white, free-flowing,
BET variations VS. time duration spray-dried granule or slurry in cuslomized solvants.
of powder under 1000

Durability Test for Pollution Control
Using HTHSa Alumina Powders

Vehicle Model: Toyota (Taiwan) Vios

Av. Camptn
CcO NMHC | NOx cO HC
Test Milage, kkm of Gasuoline,
(g/km) | (g/km) | (g/km)| (%) | (ppm)
km/L
*BOTEG124, 10 0.2 0.022 0.05 0 0 16.8
*BOTEG229, 30 0.19 0.024 | 0.04 0 0 16.4
*BOBEGQO47, &0 0.20 0.026 0.03 0 2 17.0
*BOBEGOE3, 7O 0.19 0.032 0.04 0 0 16.9
*BO9BEG109, 80 0.30 0.027 0.03 0 v} 176
*B9BEG128, 90 0.24 0.034 0.05 0 34 17.6
*BR8EG136, 100 0.38 0.033 0.04 0 0 17.2
Taiwan Emission Standard IV | 2.11 0.045 0.07 0.5 100
EU Emission Standard V 1.00 0.075 | 0.06 - -

*Measurement procedures were performed by ARTC, Taiwan

2010 Particulate Materials Research Center, National Cheng Kung University, Taiwan
www,.ncku.edu twi-pmre
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Particulate Materials Research Center
National Cheng Kung University, Taiwan

High Surface Area Flake Alumina Powders
= &\ AR R AR B sE kK

APPLICATIONS

@® Fillers for coating, papers, cosmetics
@® Carriers for catalysts

@® Absorbents for cleaning purposes

@ Nanocomposites

@® Polishing mediums

J& H

@ i JF - KR R ALK B 60 3 Rt
©® A5 i

© %A R H

@ KA &M

® ikH N H

SPECIFICATION

Particle size, nm d.,~600
d,,~1000
Cross-section TEM micrographs of the high surface
diameter, nm 100~ 500 area flake alumina powders.
Thickness, nm ~10
True density, g/cm’ 3.0
Bulk density, g/em® 2.0~2.2
SSA-BET, m'/g 145~ 190

CHEMICAL COMPOSITION

ALLO,: 99.85%

L.O.l.: <0.2%

Fe,O,: 160 ppm

Si0.: 150 ppm ‘ :

Ha,ﬂ: 750 ppm Laminated coating paper made by
PMRC for inject printing.

2010 Particulate Materials Research Center, National Cheng Kung University, Taiwan
www.ncku.edu.tw/-pmre
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P MR C Particulate Materials Research Center

National Cheng Kung University, Taiwan
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Mechanical De-lamination Technology

@ Mechanical de-lamination technology

for plate / flake particles
@ Flaked clays, Aluminum hydroxides, Alumina

APP L| CAT'ON s As-received materials
2 ¢ =%

@ Functional additives of multi-coating purposes
@ Coating for mechanical property enhancements =
, Wear-resistance

@ Colorant and pigment carrier, Catalysts

Digital printing papers

Aftar de- Iammatlun

High Rounded a-Al,O, Powders Fabricating Technology

APPLICATIONS SPECIFICATION
@ Chemical Mechanical Polishing (CMP) ~ ‘eealpreperies —Fewaer =TSy

@® Microabrasion

Total Solid Contain, wi% | >99% | 30

@ Functional Additive Polymers .

ﬁf;% Jﬁ Average C;yﬁ::ég?e size, nm | s [ =

. {b%‘:%ﬁﬁﬁ%f—‘?ﬂ:ﬂ’ft B-AL 0O, | ~ 200 ~ 200
® i st/ i e e

@ ) AE RS Ao R pH S |

SS5A-BET, m'lg =10 =10

0.2 tm

TEM micrographs of the spherical alumina powders.

2010 Particulate Materials Research Center, National Cheng Kung University, Taiwan
www.ncku.edu.tw/~pmre
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