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Phosphoric Acid (H3PO4) Production — Chemistry

Ca, (PO,),F, +4 H,S0, +8 H,0 — 4 Cas0, -2 H,0 2 HP}+ 2 H,PO,

Byproduct
AHF,, SiF, ) +2H,05—— 3SiF,, +2 H,0, + Sio,
In Phosphate FSA 25% Byproduct

Rock
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) 49% - 42% 55%
Fluorite HF (acidspar) Fluorocarbons HFC
4
ﬂ)l HCFC —
47% Metal smelting 23% Cryolite
{ 3%
T 95% 4)[ CFC 40%
4% Direct use: glass, 16% Steel pickling, Teflon
ceramics, welding metal fluorides other hior Rriars 3
5%
1% 5%
Fluorapatite —> Fluorosilicic acid Water fluoridation
a7
1 99% =% Petrochemical ;%)I Uranium enrichment
catalyst
Waste (phosphogypsum, byproduct
of fertilizer manufacture) 2% 40%
—)| Fluorine gas Sulfur hexafluoride
Legend
D Uses of inorganic fluorides - WFg, ReFg, NF3,
D Uses of fluocrocarbons hak?gen fluorides.
48% = 100% CaF, -1 F- v 1o niche organo-
D Uses of fluorine gas fluorines

79% = 100% H,SiF, -1 F- 11 1o

CaF, 10 1.62 =100%H,SiF, 10 1
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Cryolite
2%

Sodium Fluoride

5%
Drinking Water

11%

Others, including HF
14%

Silicofluorides
40%

Aluminum Fluoride
28%

(1100% ) N*XYDINRIYA NXNIN YV 1YY 719N NN
2013 Mva

*The benefits of Isolating Fluorine from phosphate operations Ray K. Will
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FSA Uses and Volumes

Sales
(" ) ~ ™)
Plant 31 Internal use
( Enrichment Process)
70KT/ Y
\_ _J

Water Fluorination

[ Acidic pools

]
J

rPlant 30 not producing FSA}

Potential of another 70KT/ Y
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New innovation

First they ignore you,
then they laugh at you,
thenthey fight you,
then youwin.

- Mahatma Gandhi
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FSA use as a Flux / Mineralizer for the Portland Cement Clinkering process

Introduction to Mineralization of Portland Cement Clinkering process

Chemical principle (main reaction):

T
| | —
840°C ~1450°C, >1h
3Ca0 , + SiO, 2 Ca,SiO
CaCO, , > CO, ,, 1 + CaO 0 2T
Alite, C,S
b{f_::,:::m' Oth(?r products:
....... . - Belite, C,S
- Aluminate, C,A
Gos - Ferrite, C,AF

) 4

CTlinke

Cold chiner Cober
hosphate dischoege
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FSA use as a Flux / Mineralizer for the Portland Cement Clinkering process

Mineralizer = Material which decreases the melting point of the liquid phase.

Flux = Substance which increases the rate of a process and / or reaction occurring with in the solid phase, the liquid
phase or at the liquid — solid interface.

Mineralized Portland Cement Clinker by FSA addition = Lowering the Clinkering temperature in the Kiln by 100°C to 300°C
0 Energy savings of ~150 to ~450 kcal/kg of Clinker

o Lowering the Clinkering process carbon footprint

o Use of an industrial byproduct as a raw material

— Economic advantage as well as Ecological advantage
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