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Dihydrate Process

Phosphate
Concentrate 12 =0y Recycled Acid

e

m Water
Reactor Filter
Tank
Phosphoﬂc
Acid
30% P205

Gypsum

Cag(POy)p + 3 HySO4 + 6 HpO == 3 CaS0,4.2H,0 + H3P0,



Scales of
Continuous Test

Reactor Concentrate
Capacity fed/day

Bench 8 | 12 kg
Pilot 3 m3 3 tons

Plant 500 ms3 500 tons




Objective
Increase filtration rate during phosphoric

acid production

Present 3 tons P205/ m2 / day
Target > 5 tons P205 / m2 / day
Limitations

‘Use of cost effective reagent
No major change in the process
No major additional equipment

eLarge scale demonstration



[ Plare 2 (above)

Ceneral view of semi-

pilot continuous unit

Plate 3 : (left)

Reacrion section




Plate 4 : Feeding section

Plate 5 : Flltration section



162 cm
150 cm

08 cm
160 cm

Sketeh of the reactor with two ozone diffusers



Process Control
P,O: In product acid, % 28-30

Free SO, % around 2
Filtration rate, ton.P,O..day  5-6
Cake thickness, mm 50-60
Selected Results
Run P,O¢ in Free Cake Filtration
Time, Hr acid SO, | Thickness Rate
23 28.0 2.1 30 3.8
46 28.2 2.6 35 4.2
60 28.0 1.8 45 6.7

:JL@&JES&MJUA:\AL.'AQQQ@UM\
4o guac 3 ga -

OoisY) e fua -




Filtration rate
t P2OS5/m2.day

Run time

Bench — Scale results of filtration rate without
surfactant

Range of filtration rate in steady state

3.2 - 3.8 ton P,O/m?.day

Average filtration rate

3.5t P,0O./m?.day



Steady state

Filtration rate
t P20S/m2.day

Run time, hr

Bench — Scale results of filtration rate
with surfactant

Range of filtration rate in steady state
4.6 — 5.8 ton P,0O:/m?.day

Average filtration rate
5.2 t P,O/m?.day



Filtration Rate
t P205 /m2.day
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Run Time, hr

Pilot plant results of filtration rate
without surfactant

Range of filtration rate
2.7 -3.7 ton P,O./m?.day

Average filtration rate
3.2t P,O./m?.day



Filtration rate,
t P205/m2.day
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Run time, hr

Pilot plant of filtration rate with
surfactant

Range of filtration rate
4.2 — 5.2 ton P,O/m?.day

Average filtration rate
4.7 t P,O/m?.day



Filtration rate,
t P2OS5/m2.day

| | | | ] |

0 10 20 30 4 50 60 70 8 90
Run time, hr

100 110 120 130

Pilot plant results of filtration rate
with and without surfactant



Filtration Rate,
t P205/m2.day
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Bench Pilot Plant




Plate (5) : Gypsum crystals at the early stage of acidulation. X125,

“1/\'.& ”*5 U

Plate (6) : Gypsum crystals at the steady state. X125.



Plate 8 : SEM photomicrograph of gypsum crystal,

without surfactant (X-500)

Plate 9 : SEM photomicrograph of gyvpsum crystal,

with surfactant (NX-500)
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’ Pan Filter
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Propagation of Gypsum Filtration



Filtered Gypsum before Discharge
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