Oil Based lonic Separation of Dissolved Components
of a Silicate System in Mixed Fluoroacids

© 2008 Edward D. McCullough
McCullough Innovations and Consulting

© 2008 McCullough Innovations and Consulting. For More Information, Contact Edward McCullough at 951 284 9858



Oil Based lonic Separation of Dissolved Components
of a Silicate System in Mixed Fluoroacids
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Additional Regions of the Process Flow Diagrams Not Shown

* ALL OXIDES CONVERTED TO FLUORIDES
* FLUORIDES SEPARATED BY ION EXCHANGE, DECANTING AND VOLATIZATION
* CONTINUOUS FLOW PROCESSES USED EXCEPT FOR FIRST (INPUT) AND LAST (PRODUCT OUTPUT) STEPS

* SEPARATED FLUORIDES CONVERTED BACK TO OXIDES

¢ CALCIUM, MAGNESIUM AND SILICON OXIDES CAN BE USED TO SEQUESTER CO2

INPUT IS FLY ASH DISSOLVED IN
HYDROFLUORIC ACID EXCEPTING

CALCIUM AND MAGNESIUM FLUORIDES
WHICH ARE DECANTED AND PROCESSED

SEPARATELY WITH SULFURIC ACID.
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COMMODITY MARKETS

Fe***, AIF,* TiF2~ SiF2~ K, Na

20%, K, Na, FeF,*

Cations to
Adqueous
Protons to
Organic

>

Protons Only

Cations to
Organic
Protons To
Agueous

. |

- 109% Split H,TiFg |

AIF; 80%, H,TiFg, HySiFg, HF

Fluorine to
Organic
Quadrivalent
Fluorides To
Agueous

SiF6—

( TiF6—

NH."

Anion Remowval
From Agueocus
Phase

Flon Only

© 2008 McCullough Innovations and Consulting
For More Information, Contact Edward McCullough at 951 284 9858

Qil lon Exchange Media

-Aqueous Solutions

AlIF; 80%, AlF,* 20%,

K, Na, FeF,*

AIF3 CONVERTED TO ALUMINA
FOR ALUMINUM INDUSTRY

Super Saturated AlF;

I Qil in Free N Form

MNeutralization
of
Organic Phase

NHLOH in H,O

NH4F



RELATIONSHIPS BETWEEN COAL FIRED ELECTRICTY GENERATION,
FLY ASH CONVERSION AND CO, SEQUESTRATION
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