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Rare Earth Prices Increased Sharply in 2011

REMEDY™ 2 GSR®REMEDY™ 2 GSR® 

Avoided All of the 
Rare Earth Surcharge

REMEDY™ 1 GSR® 

Avoided 1/3 of theAvoided 1/3 of the 
Rare Earth Surcharge
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GRACE FCC Catalyst Portfolio
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Over 50 Commercial Applications 

Application No. % RE Reduction Ni plus V, ppm V plus Na, ppm
1 100 56 2,700 

4 100 250 3,500 

21 100 2373 5,276 

23 100 4743 5,466 

24 80 1798 4,714 

25 80 8263 9,478 
47 30 8229 7,759 

52 20 11195 5,810 

• Low metals VGO to High Metals Resid Applications

• Rare Earth Reduction 100% to 20%• Rare Earth Reduction 100% to 20%
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Family of RE-Free Catalysts
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Alternate Zeolite Stabilization Technology Z-21 and Z-22
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RE-Free Technology - Acidity After Metals-Free Deactivation

8.E-06

9.E-06
CPS-3, metals free

6.E-06

7.E-06

g]

4.E-06

5.E-06

to
ta

l a
cid

ity
 [m

ol
/g

1 E 06

2.E-06

3.E-06

t

0.E+00

1.E-06

REUSY Z-21 Z-22

7

RE-Free Technology – Stability
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Z-21 and Z-22 Technologies Exhibit Excellent Stability Even without RE



MRC – Refinery in Great Falls, MT

• Located on the Missouri 
RiverRiver

• Crude Rate ~10k bpd

• Nelson Complexity Factor 
-9 3-9.3

• Sour Canadian and Local 
Crudes

Products• Products

– Low Sulfur Gasoline

– ULSD

– JET

– Asphalt

9

MRC Block Flow Diagram
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MRC’s FCC Operation

• UOP Stacked Unit

• Feed Rate ~3000 bpd

• Hydrotreated VGO – Feed Sulfur ~0.2 wt%

• Maximum LCO Mode – Reactor Temperature ~940°F

• Full Combustion – Regenerator Temperature ~1280°FFull Combustion Regenerator Temperature 1280 F

• Tertiary Particulate Control Device - none

• SOx - Controlled to 25 ppm with Super DESOX® OCI

Gasoline Hydrotreater none• Gasoline Hydrotreater - none

– Rely on 30% Gasoline Sulfur Reduction via Grace SuRCA®

Technology to maximize VGO/ULSD HDT Run length
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Two FCC Catalyst Reformulations Were Made in 
2011 at MRC2011 at MRC

GENESIS® GSR® REMEDY™ 1 GSR® REMEDY™ 2 GSR®
Reformulation January 2011 August 2011

Activity, Wt.% 80 80 80

RE2O3, Wt.% 1.50 1.00 Trace

Al2O3, Wt.% 51 51 47

Zeolite Surface Area, m2/gm 200 200 220

Matrix Surface Area, m2/gm 90 90 75

0 to 40µ, % 13 13 13

Gasoline Sulfur Reduction 30% 30% 30%

• Each REMEDY™ Formulation Was Designed for Similar Yields and ac o u at o as es g ed o S a e ds a d
Catalyst Additions, but Lower Rare Earth

REMEDY™ 2 GSR® Eliminated the Rare Earth Surcharge
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REMEDY 2 GSR Eliminated the Rare Earth Surcharge



Catalyst  Technology Comparison 

REACTOR® and REBEL™ Rare Earth Free Technologies Used in  REMEDY™ 
Both Catal sts Incorporated Gasoline S lf r Red ction F nctionalit
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Both Catalysts Incorporated Gasoline Sulfur Reduction Functionality

Box Plots Basics

• Represents the 
Data Distribution
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FCC Conversion and Catalyst Additions
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Conversion was Maintained without Rare Earth at Similar Catalyst Additions

MRC FCC Operating Conditions
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Changes in Operating Conditions Resulted in Less than 0.25 vol% Conversion



REMEDY ™ Enhanced Selectivities and Profitability
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REMEDY Increased Gasoline Selectivity and Bottoms Conversion at Similar Coke

Unit Activity and Dry Gas Production
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REMEDY Provided Similar In-Unit Activity and Produced Low Dry Gas Rates



Equilibrium Catalyst Shifts with REMEDY™
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REMGE

Final Remarks

• Rare Earth Free REMEDY™ was a Success at MRC
Similar Conversion Levels at the Same Catalyst Addition– Similar Conversion Levels at the Same Catalyst Addition 
Rate

– Low Dry Gas and Slurry Yieldy y

– High Gasoline Selectivity at Similar Octane

– Coke Selectivity Was Maintained

– Gasoline Sulfur Reduction Maintained

– No Increase in Flue Gas Opacity
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• GRACE®, GRACE DAVISON®, REPLACER®, GSR® IMPACT®, AURORA®, GENESIS®, REDUCER®, 
REACTOR®, ALCYON®, MIDAS®, DESOX®, and SURCA® are trademarks registered in the United States 
and/or other countries, of W. R. Grace & Co.-Conn. REMEDY™, RESIDULTRA™, and REBEL™ are trademarks
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and/or other countries, of W. R. Grace & Co. Conn.  REMEDY , RESIDULTRA , and REBEL  are trademarks 
of W. R. Grace & Co.-Conn.  This trademark list has been compiled using available published information as of the 
publication date of this presentation and may not accurately reflect current trademark ownership or status. 


