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Hard Calcined - Normal Soda
Hard Calcined -

 Low Soda

REal® HC-UG REal® HC-G(1) REal® HC-FG(2) REal® HC-GLS

Physical properties Unit

Grinding Unground Ground Ground Ground

Particle size Id
50

 (Cilas)
Typical value

µm 90 5.5 4.0 4.6

Surface Area Low Low Low Low

Chemical properties

Na
2
O

Maximum value
% 0.45 0.45 0.45 0.06

Soft Calcined

REal® MC-G

Physical properties Unit

Grinding Ground

Particle size Id
50

 (Cilas)
Typical value

µm 5.0

Surface Area Medium

Specific Surface Area 
/ BET
Typical value

m2/g 14.0

Chemical properties

Na
2
O

Maximum value
% 0.45

32
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Mono-Modal Bi-Modal Multi-Modal

REal® PFR(3) REal® PFR20(4) REal® PBR40 REal® PBR REal® PMR4M

Physical properties Unit

Particle size sd
50

(Sedigraph)
Typical value

µm 0.5 2.0 1.3 2.1 2.4*

Specific Surface 
Area / BET

m2/g 6.3 2.1 4.0 2.9 3.5

Chemical properties

Na
2
O

Maximum value
% 0.08 0.08 0.08 0.08 0.22
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Calcined Reactive

Mono-Modal Bi-Modal Multi-Modal

Refractory type

Castables :

Dense Regular

Deflocculated (MCC/LCC/ULCC/NCC)

Gunning

Dry vibratable mix

Plastics & Ramming mixes

Taphole clays

Mortars

Gas purging elements
Casted Nozzles

Slide gate plates

Bricks

Kiln Furniture



FOR
Self-flow 
castables

Dry 
vibratable 

mix

Dry 
Gunning

Tight PSD 
control

Easy packing 
density

Simplicity in 
formulation

CHOOSE REal® HC-FG
REal® HC-G

REal® HC-GLS
REal® MC-G

REal® PFR
REal® PFR20

REal® PBR40
REal® PBR

REal® 
PMR4M

N°1

35

FOR
Bricks 

(depending on formu-
lation)

Gas purging elements 
/ nozzles flowability

Slide gate plates 
High sinterability

Easy packing density
(gas purging ele-

ments, nozzle, kiln 
furniture)

CHOOSE
REal® HC-G

REal® HC-UG
REal® HC-FG

REal® PFR
REal® PBR40

REal® PBR
REal® PBR40

N°2
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Water Demand (%) versus d90 (µm)

4.6-

4.5-

4.4-

4.3-

4.2-

d90 (µm)

W
at

er
 D

em
an

d 
(%

)

Performances 
of on demand 

products(1)

Performances 
of

Real® HC-FG

Performances 
of

Real® HC-G

8                        10                       12                       14                       16                       18

Refractory 
type Castable type Skeleton Cement 

content Alumina content Other Fines

Deflocculated 
castable

Self-flow 
LCC

Tabular alumina 5%
REal® calcined alumina: 9%
REal® PFR: 5%

No silica fume



Refractory 
type Castable type Skeleton Cement 

content Alumina content Other Fines

Deflocculated 
castable

Vibrate
ULCC

Brown Fused 
Alumina + SiC

1.5%
REal® calcined alumina and 

reactive alumina: 13%

Silica fume
Carbon

Silicon metal

REal® solutions:

37

% loss of mass % corroded surface
Oxidization speed 

(mm/min)

REal® HC-G + REal® PFR 1.60 ≈ 60 ≈ 4.6

REal® HC-G + REal® PBR 1.30 ≈ 45 ≈ 3.3

C
C

S
 (M

P
a)
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Refractory 
type Castable type Skeleton Cement 

content Alumina content Other Fines

Deflocculated 
castable

Self-flow 
LCC

Tabular alumina 
+ Spinel

6%
REal® calcined alumina and 
reactive alumina: 15%

No silica fume

Monomodal



Refractory 
type Castable type Skeleton Cement 

content Alumina content Other Fines

Dry Gunning
Self-flow

MCC
Tabular 
alumina

10%
REal® hard calcined alumina: 12% 
REal® “Special” calcined alumina: 

5% (when used)

Silica fume
Clay

REal® HC-G + Silica fume + Clay       

REal® HC-G + REal® MC-G

39

*not supplied by Alteo
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Unit Min.(1) Max.(1) Typical(2)

Al
2
O

3
 (on dry basis) % 99.40 - 99.60

Na
2
O % - 0.45 0.36

CaO % - 0.04 0.02

SiO
2

% - 0.04 0.01

Fe
2
O

3
% - 0.04 0.02

Unit Min.(1) Max.(1) Typical(2)

Particle Size Distribution (Cilas):

Id
10

Id
50

Id
90

µm

µm

µm

-

3.0

-

-

4.5

-

1.7

4.0

11.5

Screen residue > 45 µm (325 mesh) % - 0.5 0.2

BET / Specific Surface Area m2/g 0.7 1.5 -
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Unit Min.(1) Max.(1) Typical(2)

Al
2
O

3
 (on dry basis) % 99.40 - 99.60

Na
2
O % - 0.45 0.36

CaO % - 0.04 0.02

SiO
2

% - 0.04 0.01

Fe
2
O

3
% - 0.04 0.02

REal® HC-G

Unit Min.(1) Max.(1) Typical(2)

Particle Size Distribution (Cilas):

Id
10

Id
50

Id
90

µm

µm

µm

-

4.5

-

-

6.5

-

2.2

5.5

15.0

Screen residue > 45 µm (325 mesh) % - 4.0 2.2

BET / Specific Surface Area m²/g 0.6 2.2 -

Cumulative Mass Percent REal® HC-G
Mass Frequency REal® HC-G
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THE HARD CALCINED ALUMINA TO MINIMIZE 
SODA CONTENT IN FORMULATIONS

•	

•	

•	



45

Unit Min.(1) Max.(1) Typical(2)

Al
2
O

3
 (on dry basis) % - - 99.85

Na
2
O % - 0.06 0.03

CaO % - 0.03 0.02

SiO
2

% - 0.12 0.07

Fe
2
O

3
% - 0.05 0.02

Unit Min.(1) Max.(1) Typical(2)

Particle Size Distribution (Cilas):

Id
10

Id
50

Id
90

µm

µm

µm

-

3.5

-

-

7.5

17

1.8

4.6

11.5

Screen residue > 45 µm (325 mesh) % - 2.0 0.7

BET / Specific Surface Area m²/g 0.7 1.5 1.0
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Unit Min.(1) Max.(1) Typical(2)

Al
2
O

3
 (on dry basis) % 99.40 - 99.60

Na
2
O % - 0.45 0.36

CaO % - 0.04 0.02

SiO
2

% - 0.04 0.01

Fe
2
O

3
% - 0.04 0.02

Unit Min.(1) Max.(1) Typical(2)

Particle size Distribution (Cilas):

Id
10

Id
50

Id
90

µm

µm

µm

-

3.5

-

-

6.0

-

1.3

5.0

15.0

Screen residue > 45 µm (325 mesh) % - 0.5 0.1

BET / Specific Surface Area m²/g 10.0 16.0 14.0
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BI-MODAL REACTIVE ALUMINA

REal® PBR
REal® PBR40

THE BI-MODAL REACTIVE ALUMINAS FOR 
AN EASY PACKING DENSITY

FOR THESE APPLICATIONS:

AN EXTENDED SERVICE LIFE 
thanks to an increase in wear resistance 
of your highly demanding application

A BETTER CONTROL 
on castable/precast flowability 
and mechanical strengh

Castables Gas purging Slide gate Bricks Kiln Furniture

•	  		
	  

•	  	
	  

•	  	
	  

1 2

YOU ASK FOR:

ALTEO OFFERS:

REal® PBR/PBR40, a bi-modal reactive alumina,  with a low soda content, super grounded to a sd
50

 of 1. or 
2.1 µm. 

REal® PBR/PBR40 fine particles content and co-milling manufacturing help to optimize the packing density 
of castables, pre-casts, gas purging elements, casted nozzles, slide gate plates, kiln furniture and bricks 
formulations.

REal® PBR/PBR40 are produced and controlled within a certified quality management system (ISO 9001).
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REal® PBR REal® PBR40

Unit Min.(1) Max.(1) Typical(2) Min.(1) Max.(1) Typical(2)

Al
2
O

3
 (on dry basis) % - - 99.85 - - 99.85

Na
2
O % - 0.08 0.03 - 0.08 0.03

CaO % - 0.05 0.02 - 0.04 0.02

SiO
2

% - 0.12 0.06 - 0.11 0.05

Fe
2
O

3
% - 0.04 0.02 - 0.04 0.02

REal® PBR REal® PBR40

Unit Min.(1) Max.(1) Typical(2) Min.(1) Max.(1) Typical(2)

Particle Size Distribution (Sedigraph):

sd
10

sd
50

sd
90

µm

µm

µm

-

1.5

-

-

3.0

7.0

0.4

2.1

4.2

-

0.9

3.5

-

1.7

6.0

0.3

1.3

4.2

BET / Specific Surface Area m²/g 2.0 4.0 2.9 3.5 5.0 4.0

Crystal Size sd
50

 (Sedigraph) % - - 0.4/2.0 - - 0.4/2.0

Cumulative Mass Percent REal® PBR
Cumulative Mass Percent REal® PBR40

Mass Frequency REal® PBR
Mass Frequency REal® PBR40
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Unit Min.(1) Max.(1) Typical(2)

Al
2
O

3
 (on dry basis) % - - 99.85

Na
2
O % - 0.08 0.04

CaO % - 0.04 0.02

SiO
2

% - 0.11 0.03

Fe
2
O

3
% - 0.04 0.02

Unit Min.(1) Max.(1) Typical(2)

Particle Size Distribution (Sedigraph):

sd
10

sd
50

sd
90

µm

µm

µm

-

0.4

-

-

0.7

5.0

0.2

0.5

1.8

BET / Specific Surface Area m²/g 5.0 7.5 6.3

Crystal size sd
50

 (Sedigraph) µm - - 0.4
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Unit Min.(1) Max.(1) Typical(2)

Al
2
O

3
 (on dry basis) % - - 99.85

Na
2
O % - 0.08 0.03

CaO % - 0.08 0.03

SiO
2

% - 0.15 0.10

Fe
2
O

3
% - 0.03 0.02

Unit Min.(1) Max.(1) Typical(2)

Particle Size Distribution (Sedigraph):

sd
10

sd
50

sd
90

µm

µm

µm

-

1.5

-

-

2.5

6.0

0.9

2.0

3.4

BET / Specific Surface Area m²/g 1.5 2.6 2.1

Crystal size sd
50

 (Sedigraph) µm - - 1.5
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THE MULTI-MODAL REACTIVE ALUMINA THAT 
BRINGS SIMPLICITY IN FORMULATION AND 
PRODUCTION

•	 
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•	  	
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Unit Min.(1) Max.(1) Typical(2)

Al
2
O

3
 (on dry basis) % 99.50 - 99.70

Na
2
O % - 0.22 0.15

CaO % - 0.06 0.04

SiO
2

% - 0.09 0.04

Fe
2
O

3
% - 0.04 0.03

Unit Min.(1) Max.(1) Typical(2)

Particle Size Distribution (Cilas):

Id
10

Id
50

Id
90

µm

µm

µm

-

1.5

-

-

4.0

20

0.4

2.4

13.5

BET / Specific Surface Area m²/g 2.5 5.0 3.6
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THE UNGROUND HARD CALCINED ALUMINA 
DESIGNED FOR REFRACTORY BRICKS

•	

•	

•	
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Unit Min.(1) Max.(1) Typical(2)

Al
2
O

3
 (on dry basis) % 99.40 - 99.60

Na
2
O % - 0.45 0.36

CaO % - 0.04 0.02

SiO
2

% - 0.04 0.01

Fe
2
O

3
% - 0.04 0.02

Unit Min.(1) Max.(1) Typical(2)

Particle Size Distribution (Cilas):

Id
50

<15 µm

µm
%

60

-

120

20

90

-

Angle of Repose ° - - 45-48

BET / Specific Surface Area m²/g 0.40 0.80 -

Loss On Ignition 20°C to 1000°C % - 0.30 0.1
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Monomodal

   
   

•	 

•	 

•	 

Type of packaging Bulk Bags Bulk bags

Products REal® HC-UG All REal® range All REal® range

Packaging 
characteristics /

Valve bags 
Thermo sealable valve bags

Outer sleeve bottom(1)

Location Availability
Gardanne workshop area 

only
All workshops and stock 

points
All workshops and stock 

points

Minimum 
logistic units* Silo truck Pallet Pallet

Tons per 
logistic unit

25
29 (France only)

1.0
0.9 (REal® MC-G only)

1.0
0.75 (REal® MC-G only)

Article per
 logistic unit 1 40 1

Type of Transportation Road transportation Sea shipping

Point of delivery(2) 
At Customers’ plant

Ex works - Gardanne plant
Ex works – stock point

At Port of Destination
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Type of Packaging Bulk Bags / Bulk bags

MOQ Full silo truck
Road transportation: full truck

Sea shipping: Full Container Load (FCL)




