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SpheriChrome SpheriChrome 
The Next Generation in Specialty SandThe Next Generation in Specialty Sand
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Distribution Agreements

HA International is the exclusive distributor of 
SpheriChrome in North America

Possehl Erzkontor GmbH is the exclusive 
distributor of SpheriChrome in Europe
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Oregon Resources Corporation has started mining the  first U.S. 
supply of chromite foundry sand
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US Production of Chromite
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Mine Life

Proved and Probable Reserves*:
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Measured and Indicated Mineral Resources*:
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Coos Bay Aggregates

Potential Capacity

Chromite
– !�������
�	"���#�$�#%��

Zircon
Garnet
High Iron Ilmenite

Available packaging configurations:Available packaging configurations:
••Super Sack (2,000; 4,000 lb)Super Sack (2,000; 4,000 lb)
••Bags (50 lb)Bags (50 lb)
••BulkBulk
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Process Flow Chart

To To 
CustomerCustomer
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Plant Photos
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Specialty Sand Background
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Limitations of Silica Sand

High Thermal Expansion
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Lower Melt Point
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1.6%

0.8%

0.4%

0.3%

Properties Comparison – Thermal 
Expansion
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Specialty Sand Background

Compares color, specific gravity, bulk density, sha pe and melting 
point of Silica, SA Chromite, Olivine and Zircon
SA Chromite, in general, has higher specific gravit y and bulk density 
than silica sand and is similar to zircon sand
But, SA Chromite has a sub-angular grain shape
The melt point of chromite is near 2100°C

Property Silica Sand SA Chromite Olivine Zircon
Color White to Brown Black Green White

Specific Gravity 2.66 4.4 3.32 4.65

Bulk Density (lb/ft3) 96 160 101 168
Shape Varied Sub-Angular Angular Rounded

Melt Point °C (°F) 1710 (3110) 2093 (3800) 1871 (3400) 2538 (4600)
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SpheriChrome Background

Compares color, specific gravity, bulk density, sha pe and melting point of 
Silica, SpheriChrome, SA Chromite and Zircon
SpheriChrome has higher specific gravity and bulk d ensity than silica sand 
and is very similar to zircon sand
SpheriChrome has a rounded grain shape
It has the highest heat transfer rate of any aggreg ate used in the foundry 
industry.

Property Silica Sand SpheriChrome SA Chromite Zircon
Color White to Brown Black Black White

Specific Gravity 2.66 4.4 4.4 4.65

Bulk Density (lb/ft3) 96 160 160 168
Shape Varied Rounded Sub-Angular Rounded

Melt Point °C (°F) 1710 (3110) 2093 (3800) 2093 (3800) 2538 (4600)
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SpheriChrome Comparison 
Thermal Conductivity

STEP CONE CORES/MOLDS  READY FOR ASSEMBLYASSEMBLED MOLDS/CORES READY FOR POURING

WAITING FOR THE METAL TO MELT TEST CASTING BEFORE WIRE BRUSHING
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SpheriChrome Comparison 
Thermal Conductivity

Heat transfer of SpheriChrome 
is greater than SA chromite or 
zircon
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SpheriChrome Comparison 
Fluidity Spirals

Three fluidity spiral castings 
illustrate the impact various 
sand chemistries have on the 
ability to extract and transfer 
heat through the core
– )$-
�%(-�
�
�	-
,	��-
�	-
��
	��

	$%�����	��-
�#-�
�%�
�	����3�%#4���
#-%��
���-
��
���

– 5%�#
������	%�%#��	���	�	-
,��*
���
�-
�	��
�-
�������	�
�

SpheriChrome ZIRCON
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Advantages of SpheriChrome

Low Thermal Expansion
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100%
SpheriChrome
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SpheriChrome Properties
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Chemical Composition

SpheriChrome Composition Advantages Compared to SA Chromite
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Element SpheriChrome SA Chromite Difference
Cr2O3 45.40 44.20 2.7%

Fe2O3 26.90 29.60 -9.1%
SiO2 0.69 0.95 -27.4%
Al2O3 16.30 15.15 7.6%
MgO 9.85 9.51 3.6%
TiO2 1.10 0.72 53.8%
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SpheriChrome Sand Properties

Cleaner grain due to processing conditions
– Lower ADV (Acid Demand Value) and pH

ADV = 0 and pH = 6.2

– Clay content very low
0.15% maximum

Better performance with chemical binders

Property SpheriChrome SA Chromite Zircon
Acid Demand Value 0.0 1.3 0.1

pH 6.2 8.4 7.2
AFS Clay Content 0.10 0.24 0.30

Moisture Content % 0.15 0.15 0.21
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Grain Shape

Sub-Angular Grain SA Chromite

-- --+ ++ +

Binder RequiredBinder Required

Heat TransferHeat Transfer

PermeabilityPermeability

Metal PenetrationMetal Penetration

Casting FinishCasting Finish
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Grain Distribution

Similar Grain Distribution 
to Zircon sands
– Uniformity of 

SpheriChrome/Zircon 
Blend

– Mixes in any ratio

Advantages
– Increased chill effect of 

SpheriChrome/Zircon cores

– Lowers overall sand cost

SpheriChrome RSA Zircon RSA Chromite
20 0.00 0.00 0.10

30 0.00 0.00 1.40

40 0.00 0.00 14.04

50 0.00 0.00 36.19

70 1.44 0.47 34.85

100 33.49 9.80 10.22

140 63.68 57.81 2.44

200 1.38 29.82 0.57

270 0.02 2.06 0.14

Pan 0.00 0.00 0.05

89.51 110.90 47.25
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SpheriChrome Performance
(Tensile Strength Development)
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Substrate Performance

Improved Tensile Strength in SpheriChrome and Improved Tensile Strength in SpheriChrome and 
SpheriChrome/Zircon blends with Phenolic Urethane NoSpheriChrome/Zircon blends with Phenolic Urethane No--BakeBake

Comparison of Core Tensile Strengths 
1% Phenolic Urethane No Bake
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Substrate Performance

Improved Tensile Strength in SpheriChrome and Improved Tensile Strength in SpheriChrome and 
SpheriChrome/Zircon blends with Furan NoSpheriChrome/Zircon blends with Furan No--BakeBake

Comparison of Core Tensile Strengths
 1% Furan No Bake
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Substrate Performance

Improved Tensile Strength in SpheriChrome Improved Tensile Strength in SpheriChrome 
with Phenolic Urethane Coldwith Phenolic Urethane Cold--BoxBox

Comparison of Core Tensile Strengths
1% Phenolic Urethane Cold Box (55/45)
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Casting Quality

Casting quality of SpheriChrome and SpheriChrome/Zircon 
blends are equivalent or superior to Zircon and RSA 

Chromite sands

SpheriChromeSpheriChrome RSA ZirconRSA ZirconRSA ChromiteRSA ChromiteSpheriChrome / SpheriChrome / 
Zircon BlendZircon Blend
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Casting Evaluations
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SpheriChrome in Chromite Application

Pour Weight:Pour Weight: 7,250 kg (16,000 lbs)7,250 kg (16,000 lbs)
Pour Temp: Pour Temp: 1565C (2850F)1565C (2850F)
Alloy: Alloy: Low Alloy CrNiMo SteelLow Alloy CrNiMo Steel
Application:Application: Facing SandFacing Sand
Previous Molding Aggregate: Previous Molding Aggregate: 
RSA ChromiteRSA Chromite
Evaluated Molding Aggregate:Evaluated Molding Aggregate:
100% SpheriChrome100% SpheriChrome
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Blends in Zircon Application

Pour Weight: Pour Weight: 19,500 kg (43,000 lbs)19,500 kg (43,000 lbs)
Pour Temp: Pour Temp: 1570C (2860F) 1570C (2860F) 
Alloy: Alloy: B29 SteelB29 Steel
Application:Application: Core SandCore Sand
Previous Core Aggregate: Previous Core Aggregate: 
ZirconZircon
Evaluated Core Aggregate:Evaluated Core Aggregate:
SpheriChrome / Zircon BlendSpheriChrome / Zircon Blend
Varied 10 Varied 10 –– 100% SpheriChrome100% SpheriChrome
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SpheriChrome in Zircon Application

Pour Weight:Pour Weight: 2,085 kg (4,600 lbs)2,085 kg (4,600 lbs)
Pour Temp: Pour Temp: 1520C (2800F)1520C (2800F)
Alloy: Alloy: CrMo SteelCrMo Steel
Application:Application: Core SandCore Sand
Previous Core Aggregate: Previous Core Aggregate: 
ZirconZircon
Evaluated Core Aggregate:Evaluated Core Aggregate:
100% SpheriChrome100% SpheriChrome
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SpheriChrome in Zircon Application

#8, Core passage made with 
the O.R.C. Chromite sand
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Trial Summary

Trial Aggregate Current Application Result

SpheriChrome Chromite Savings in Cleaning Costs

SpheriChrome/Zircon Blends Zircon Savings in Material Costs

SpheriChrome Zircon Savings in Material Costs

Value Added in All TrialsValue Added in All Trials
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Product Status

Plant Construction Complete 
May 2011

Commissioning of Equipment 
June 2011

Material Expected to be 
Available 
July 2011
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Conclusions

Major observations:
– SpheriChrome physical properties are superior to SA Chromite

Round Grains vs. Sub Angular Grains

Very low AFS Clay content
Very low Silica content

– SpheriChrome is equivalent or better than SA Chromite in casting
performance 

– No increase in gas related defects
– SpheriChrome can be blended with Zircon sand to provide versatility 

Applications can be customized to control costs
– SpheriChrome is unique as it can be used as a complete Zircon 

substitute
Significant savings over Zircon
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Where To Obtain Further Information?

Please go to the HA International 
Website
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Follow the link to the 
SpheriChrome page
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QUESTIONS?
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Frequently Asked Questions

I use a 50 GFN chromite for permeability, should I expect gas 
defects with a 90 GFN sand?
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My chromite works fine, so why would I switch? 
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How will this affect my reclaim system?
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Is it safe? Does it contain hexavalent chromium?
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Why would I try chromite when it has failed in the past? Why use
SpheriChrome instead of South African chromite?
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