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Superior Alumina for Technical Ceramic
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Superlor Alumina for Ceramic Applications
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Alumina is one of the most important oxide materials for technical ceramics and is used
in a wide range of applications due to high mechanical strength and hardness, excellent
resistance to both wear and chemical corrosion of the ceramic parts.

LISAL™ alumina micropowders are low-sodium alumina powders with specified particle
size distribution and thermal activity, which were produced using high-quality raw
materials. They were calcined at a reasonable temperature in tunnel kiln and then ground
with a specific grinding process.

LISAL R series are high-purity sub-micron grade alumina designed for application that
requires high density and low firing temperature. The unique sintering feature enables
LISAL™ R series to achieve high mechanical strength and homogeneous microstructure,
making them ideal for electronics, advanced wear-resistant parts, semiconductors and other
precious ceramics.

LISAL C series are high-purity micron grade alumina designed for electronics, electronic
substrates, and wear-resistant parts. They feature high conversion rate, strictly controlled
particle size distribution, good fluidity, and thermal stability, allowing them to be processed
inrolling, casting, dry pressing, isostatic pressing, hot die casting, and grouting.

LISAL B series are low-soda bimodal alumina powders with excellent chemical resistance
and dense particle packing. They can be used as filler, catalyst, technical ceramics and
electronic ceramics.

LISAL RL series are 99.9% submicron grade alumina powder with much lower content of
Na,O and other impurities. It is specially designed for the >99.5 alumina ceramics.
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Premium Alumina for Ceramic Applications (LISAL R series)

BT R(LISAL REFNABSHELEHAKR-ALO,  kBFRETRERIBRSRERE,
ERSEMBISINMNEE. ZRIENEBRABANHELZ, HEERENERISHERERE
R, BEERENNES S, ERTHEIMEENRFRELEGERNBEEBETIL,

Ultra-fine aluminas (LISAL R series) are high-purity sub-micron a-Al,O;, which is extremely
easy to sinter at a low temperature to achieve a high sintered density while achieving a uniform
micro-structure. This series of alumina uses a special grinding and grading process, grinding to the
original grain size or nearly the primary grain size, with a narrow particle size distribution, suitable
for precision ceramic industry with high mechanical strength and good surface treatment

requirements.

= Ultra-fine aluminas of LISAL R series
2]=]
Product RO5SG RO5SG-MF RO8SG R08SG-MF

YNIE[E 1% Physical properties
k== EFH Surface area m’/g

FIARIEEDS0 Particle size pm
[REHIEDS0 Crystal size pm
K2 E M Chemical properties
AlLO,ZE % by difference %
Na,O %
Sio, %
Fe,O, %
MgO* %
MgE& /B M Ceramic properties
HIREE Green density g/cm?3 2.18
JRERE Fired density g/cm? 3.89
EUWIHEEE Linear shrinkage % 17.0
145iRE Firing temperature °C 1540°C-2h
HRE Typical data

*MgOfEAIRMFSIN, FitBEERESEA.

*MgO is an additive and not considered as an impurity in Al,O,.

Cumulative d
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FHARL (pm)
Particle Diameter (pm)
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Low Soda alumina powders (LISAL C series)

EWEERMLER(LISAL CRINVFRARREEREN, EEERREE T BREERRMANE
BRENSMNET R, ERETES, RAHCHEN, FigEdae, THRNAHN. BaR
FRUFREME. Bitee. AEEARISSNKEY, ERTEFEESRR, AREMREMAESE
REFEEREFREREIE,

The low-sodium alumina powders (LISAL C series) are produced in a tunnel kiln at a reasonable
temperature using high-quality raw materials. During grinding, a laser particle size analyzer is
used to strictly control the grain size. With good chemical stability, electrical properties, thermal
properties and uniform shrinkage, it is suitable for electronic ceramic products and is the first
choice for tape casting and other complex electronic ceramics and electronic substrates.

= Aluminas of LISAL C series
Product C1525G |C1525G-MF| C20SG | C255G | C30SG | C40FG | C50FG
YIHR B Physical properties
EZRE R Surface area m’/g
¥ ABIEEDS0 Particle size pm
JREHKIEDS0 Crystal size Hm
b3 B Chemical properties
AlLLO.EZ#i% by difference %
Na,O %
Sio, %
Fe,O, %
MgO* %
ME&E % Ceramic properties
SR E Green density g/cm3 2.35 2.35 2 37
IRE5EEEE Fired density g/cm3 3.85 3.75 3.05
ZHUWI4EEE Linear shrinkage % 15.3 14.5 : 8.5
}R4EBE Firing temperature °C 1620°C-1h 1670°C-1h

*MOfEAFIMAZIN, FitHERESEA. REM Typical data
*MgO is an additive and not considered as an impurity in Al,O,.

— ROSSG
== ROBSG
—C1528G
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€255G
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Cumulative
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Unground low Soda alumina powders (LISAL R and C series)

LISAL REFIFMCRIIRMRABNENBRE Y, RBANREH, EEENBRREETH
AEFEERRMANBRERENENETm, REAEEEE0.5~3umZE.,

Unground alumina powders (LISAL R and C series) are produced in a tunnel kiln
at a reasonable temperature using high-quality raw materials, with primary crystal
sizes ranging from 0.5 to 3um.

g | LISAL R series LISAL C series
Product RO5 RO8 c20 C25
YIIRFE M Physical properties
tbZ@E3FH Surface area mz/g 4.5 3.0 1.2 (195 0.6 0.5
¥IUARIEDS0 Particle size pm 65 65 70 78 80 80
JREBRIEDS0 Crystal size MM 0.3~0.5 0.3~1.0 1.1 1.8 212 25
L=EHt Chemical properties
AlLLO.Z#i% by difference % 8558 i)t 99.8 99.8 99.8 slehisl
Na,O % 0.05 0.05 0.05 0.05 0.05 Q.05
Sio, % 0.03 0.03 0.04 0.02 0.02 0.02
Fe,O, % 0.01 0.01 0.01 0.01 0.01 0.01
ME#&EE M Ceramic properties
LIREE Green density g/cm? 217 2.18 235 2.34 2239 2137
IR4EE Fired density g/cm?3 3.88 3.85 Sl 355 3.42 3.05
Z W45 Linear shrinkage % Hi7 3 16.6 14.5 1153 11.5 8.5
J5e45iR/E Firing temperature e 1540°C-2h 1620°C-1h 1670°C-1h

HENE Typical data

RO5 RO8 25 C30




I [ERSATNEER E TR (LISAL BRS)

Low Soda bimodal alumina powder(LISAL B series)

{RIALEFIELISAL BRI)AEMLEY, BEARFINUFREMHNRESNERENEREE,
ARTIIREE. #LR. SHEE,. BFBEFTIL.
LISAL B series are low-soda bimodal alumina powders with excellent chemical

resistance and dense particle packing. They can be used as filler, catalyst, technical
ceramics and electronic ceramics.

- Aluminas of LISAL B series
FEI:IEI

Product B20 B27

YNIEF 1 Physical properties
EhZ=®E#A Surface area m*/g
¥R EDSO0 Particle size pm
[R&EHKIEDS0 Crystal size Hm
£F B Chemical properties
Al,O.Z ;% by difference %
Na,O %
Sio, %
Fe,O, %
MgO* %
fEZEtE Ceramic properties
HIAZE Green density g/cm? 5150 2.54
JREEERE Fired density g/cm? 2 a4 3955
W HEEE Linear shrinkage % 13.0 11.0
BREEIRE Firing temperature e 1670°C-1h 1670°C-1h

HAE Typical data

T
10
AL (pm
Parucle diameter (um)
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High-purity Ultrafine alumina powders (LISAL RL series)

B EMAEE SRR (LISAL RLRES)A99.9%ILHKEFNEMEN, €i)H>99.5%EE

FERESHBERHMIRIT.
LISAL RL series are 99.9% submicron grade alumina powder with much lower
content of Na,O and other impurities. It is specially designed for the >99.5 alumina

ceramics.

High-purity Ultrafine Alumina of LISAL RL series
RO5LSG RO5LSG-MF ROBLSG ROSLSG-MF
YNIEF 1 Physical properties
EbZ=E#H Surface area m’/q
¥R EDSO0 Particle size pm
[FE&HKIEDS0 Crystal size Hm
B Chemical properties
AlLO.Ei#i% by difference %
Na,O %
$i0, %
Eez0;3 %
MgO* %
M@E B Ceramic properties
SR E Green density g/cm? 218
JREETRE Fired density g/cm? 390
ERIHEER Linear shrinkage % 17.1
e4EiRE Firing temperature °C 1540°C-2h
EARYE Typical data

*MgOfEARMFISIN, FHEERESERN.
*MgO is an additive and not considered as an impurity in Al,O,.
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Analytical Methods of Calcined Aluminas

HZHEpEChemical Analyses

AlLO.ZEBAEMIES, #ENa,0. CaO, Fe,Of1SiOKAXRF, AASH]
|CP&,

Al,O,content was obtained by difference and impurities for alumina
such as Na,O, Ca0, Fe,O, and SiO, were determined by XRF, AAS and ICP.

BIE 2 fParticle Size Distribution (PSD)

SR RRRLE 55 o KA B /R3Z3 00 0B ek B SO# 1T,

The PSD of fine alumina powders was measured by Mastersizer 3000
Laser Particle Size Analyzer.

[RERHRIEDS50 Primary Crystal Size
BELEnTEERBERESZERADRI3000E SR NI (T,

The alumina powder is milled down to primary crystals, and D50 is
measured by Mastersizer 3000 Laser Particle Size Analyzer.

Lk & EfASpecific Surface Area (BET)

A EHRILLRER R BLLRER R FLBEE 5 Micromertics Gemini VII
2390 Surface Area Analyzern#{7#&,

The BET of alumina powders were determined by Micromertics Gemini
VII 2390 Surface Area Analyzer.

fBZEE M Ceramic Properties

21 ST MERIEMA B ARINMERZRINFIE3SMPagk90MPaT EH 5k
O20mm/MENIRERE R, EF/NMEIESBSIERYREIN1540°C, 1620°C
81670°CMRIET hel2hUERIREE EMLW R, LERARRKRYGEE.
Fully ground aluminas without any additives were pressed at 35MPa or
90MPa to form a compact for testing green density. The compacts were
then held at firing temperature appropriate for the material, 1540°C,
1620°C and 1670°C for 1 or 2h to determine the fired density and linear
shrinkage (radial direction).
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BiuERSHR R EEERBRMRMERREMEZSE, YEAEMHONARTIEN, AT
FRESMAENELER AL EIR ARSI,

For Zili, we commit to the R&D of alumina powders and its applications in
ceramics.

Zili enhanced its R&D capabilities through its laboratory: configure
advanced and professional equipment to analyze and evaluate raw materials
and products, recruit technical experts to provide technical guidance and
improvement.

Zili established cooperation with the Institute of Ceramics, such as
Shanghai Institute of Ceramics, Chinese Academy of Sciences, to evaluate the
application of alumina powder, to provide customers with optimized alumina
powder and comprehensive technical support.

|| BN

ARMBTFRME BIEATEHY

Scanning electron microscope X-Ray Diffraction

RS SE ARSI FEREFR R AL T (Y S/R3C3000BEHIEE DTN
ICP-OES-Inductively Coupled Plasma Optical Micromertics Gemini VII 2390 Mastersizer 3000 Laser Particle

Emission Spectrometer , Thermo Fisher Surface Area Analyzer Size Analyzer
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Shaoxing Zili Advanced Ceramic Materials Co., Ltd
ik HIERXTEEHERKE338S
EBif: 0575-82721601

Rk http://www.ziliref.com

Address: 338 Baixie Rd. Baiguan Town, Shangyu City,
Zhejiang Province, China 312300
Tel: 0575-82184833

Website: http://www.ziliref.com

North America

Zili USA LLC

Add: 100 Woodlawn Road, Aliquippa,
PA 15001 USA

Tel: +001-412-418-6676

Email: jsum@ziliref.com
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