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Crystallization of Phosphoric Acid

Toshio Sakomura
Tatsuo Kimoto

Seiji Matsushige

Phosphoric acid may be prepared, and placed on the market in more conveniently in solid form than in

conventional liquid form.

The probable merits are the effective purification in the process of crystallization, as well as the lowering

handling cost owing to the reduction in volume.

The studies were made to obtain experimental data for the cristallization of phosphoric acid.

The results of experiment are summarized as follows:

1) Solubility of phosphoric acid, containing ppm order impurities, were measured at 24~28°C. Effect of

impurities on solubility was small, and data were analogous to the literature. (2)

2) Supersaturation degree was about 15g/f at 25°C.

3) Rate constant of growth obtained by Single Grystal Method was K=10°~10-! [g/cm2.min-(g/m{)} at

28°C.

4) Crystal of HyPO4:35H,0 {failed to absorb moisture in the air of 25°C, 5% Relative Humidity.
5) In the phosphoric acid solution free settling velocity of H3PO4:16H,0 crystal followed Allen’s Eq.
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Fig. 1 Titration curve. HsPOy soln. with NaOH

HyPO4 +2NaOH = Na,HPO4 +2H,0
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Table 1 Density of H3PO4 soln.

plg/cm?) wt%
1.783 93.12
1.7725 92.31
1.765 91.89
1.757 91.27
1.742 89.99
1.719 87.83
1.708 87.04
1.691 85.63
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K ; rate constant of crystal growth
(g/cm?-min-(g/m{)]
W ; weight of crystal at time 6 (g)
W, ; initial weight of crystal (g]
Am ; average surface area of crystal {cm?]
A surface area of crystal at time @ (cm?2)
A, ; initial surface area of crystal (cm?)
S ; supersaturation (g/ml)
g ; time [min]
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Table. 2 Growth rate data of H,PO,-38H,0

Exp. No. 1 2 3 4
t °C 28.5 28.5 28.0 28.0
C wt% 90.05 90.20 89.96 90.19
9 min 300 300 300 300
W, & 7.49 0.65 3.42 6.75
W g 8.32 1.03 4.57 9.84
A, cm? 19.4 5.30 12.8 17.8
A cm? 20.5 6.42 14.7 23.4
*S g/l 16 21 27 35
Kx10 4.76 5.64 5.69 7.84
(g/cm?-min.(g/m{))
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W ; weight of absorbed moisture

8 ; time-

K ; rate constant of absorption

A  total surface area of absorbent

pi1 ; partial pressure of water vapor in the air
ps ; partial pressure of water vapor

in the saturated solution of absorbent
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Fig. 6 Absorption Apparatus
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Fig. 7 Critical Relative Humidity of H3PO,-14
H,O

600

500

mg/g-dry base

4001

300}

2001

100}

Moisture Content

N H,C#80%RH

20 40 60 80 100

Time ————— Hr al room temp.
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H R OMEEER & LT FieRd Stokes, Allen,
Newton O =R 2ibh 5. U VEER AT O hOZEENT
B INBA L RN T 1 FERE T8 5,

Stokes’ Eq. (Re>1) veoocDp?
Allen’s Eq. (1 >Re<500) veocDyp
Newton’s Eq. (Re>>500) vo ocDp?

Ve ; terminal velocity

Dp ; crystal size
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Fig. 11 Terminal velocity of H3PO,-3H,0
crystal in HzPO, soln.
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