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at lower temperatures, ‘but it is necessary that
the reaction temperature be higher than the

.'fransmon temperature of dihydratez>semi-

G480, “during the reaction. The transition .
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‘hydrate ‘in order ‘to obtain the semlhydrate of

temiperature ‘of these “hydrated forms in a

'_»p'hosphonc acid solution containing. 30% by

P,0, and 5% by weight H,SO, (or

weight
: 'e’ﬁ’ecuvely 35% by weight P,0,) is 82°C,
‘atid . at this temperature -needle crystals or
-giiiall “amobiphious cryStals will ‘be produced.

-“Consequently,
eumloyed

‘the ' reaction temperatures
according to ‘this invention should

"Bt least 3°C. above the transition tempera-
‘tute for the particular phosphoric acid con-
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centratlon, and not more than 20°C. above
the transition temperature.

.shown in full line representing the increase
in the degree of hydration for a process in

the reaction slurry from the reaction stage. -
Figure 4 of the accompanying drawings

shows ‘the variation in - the degree of decom-

position of phosphate rock with-time following

‘position was usually about 85%, the curve

‘shown in a broken line ‘being based upon an

~operation in which seed crystals were not added
and the curve shown in full line being based
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of hydration-passage of time curve (Figure

3) would exhibit a typlcal S-shape. The slow
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However, regardless of the actual explana-
uon, it ‘has been observed that when the degree
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- quite complete and ‘become 5o only after filter-
“ing and ‘water-washing.
The ‘condition is somewhat different in
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there. is a tendency for the seed .cxyetal to
‘grow ‘as well as for newly produced dihydrate
of CaSO, nuclei to be formed. The seed
crystals of ‘gypsum grow - rapidly during the
‘initial period of reaction and become compara-
tively large and at the same time, enfolding
of new gypsum- nuclei by the semihydrate
begins gradually and the cloudy semihydrate
gradually drsappears During the latter part
of . the reaction the degree of hydration
~advances ‘slowly due chiefly to the production
of new nuclei and minute gypsum crystals
are 'still ‘nuimerous at 2 degree of hydration of
1:84, but the gradual separating out of new
"celmnnar gypsum crystals from these nuclei
‘tan be observed. Formation of new nuclei
“becomes ‘almost complete when the degree of
‘hydration reaches 1.90, and if the slurry is
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degree of hydration in excess of 1.96.

For this reason in the practice of the in-
vention, the hydration reaction is deemed to
be complete when the degree of hydration of
the crystals reaches the value 1.90.

e re-

In carrying out the present invention it is

proposed to cause hydration and crystalliza-
tion by recycling to the reaction slutry from
one to two times the volume of slurry, the
crystals of which have grown sufficiently for
them to be used as seed crystals and which
crystals have a sufficiently high degree of
hydration, i.e. from 1.90 to 1.96, and passing
the resnlting mixture through at least two
hydration-crystallization tanks, preferably 3 to
6 tanks, in order eﬁecuvely to control the
residence time required to secure the desired
degree of hydration and crystalhzauon in the
process.

In addition of seed crystal in both the
mixed acid and the pomon-wxse charging
methods, phosphate rock is decomposed at.a
reaction temperature of from 3°C. to 20°C.
above the transition temperature of
dihydrate==semihydrate of CaSO, in the phos-
phoric acid solution produced, preferably to
give a slurry containing calcium sulphate semi-
hydrate with a degree of hydration not exceed-
ing 0.75. Next, seed crystal slurry containing
crystals with a degree of hydration of from
1.90 to 1.96 is recycled and mixed (in from
one to two times the volume). with the reac-
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‘panying - drawings, which illustrates a flow taining P,0, 37 19% ‘Ca0 51449,

© . - diagram -for ‘a preferred embodiment- of the 2,400 Kg/br of phosphate rock and
- invention, three -digestion ‘tanks 1, 2 and 3, 8,427 Kg[hr of a sulphurlc acid-dilute phos- ]
60 ‘connected in series discharge into a:tank 4. phonc acid mixture containing 14.6% P‘,()5 S
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.+ desired fineness, is supplied to the tank 1 from - the decomposition tanks 1 and 2 at 90°C. for -
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acid from a storage container 124 is fed to an :reaction mixture was -mixed . in the- mixing
65 -.acid mixing tank 8, and diluté phosphoric .__tank 3 with recycle slurry (degree of hydra-
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ExaMPLE 3.

The phosphate ore used was the same as in
Example 1, and the phosphoric acid obtained
as by-product was P.O, 32%, H.SO, 8%.
2,400 Kg/br of the phosphate rock and 7,075
Kg/hr of mixed dilute phosphoric acid and
sulphuric acid (P,0; 13.3%, H.SO, 35.7%)
were reacted continuously in decomposmon
tanks 1 and 2 at a temperature of 80°C. for
a decomposition period of 48 minutes, and
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from a later stage and containing hydrated
calcium sulphate crystals having a degree of
hydration in the range of from 1.90 to 1.96,
maintaining the resulting slurry in a hydra-
tion-crystallization stage at a temperature in
the range of from 40 to 65°C. until the
calcium sulphate crystals therein have a
degree of hydration of from 1.90 1o 1.96,
recycling a portion of this hydrated slurry for
admixture with reacton slurry, treating the
remainder of said hydrated slurry to separate
the crystalline gypsum from the crude phos-
phoric acid product, and thereafter washing
the crystalline gypsum with water to remove
adherent phosphoric acid.

2. A method according to Claim 1, in
which the dilute phosphoric acid wash liquid
produced by washing the gypsum is recycled
to the initial reaction stage for the leaching
operation.

3. A method accordmo to Claim 2, wherein
a portion of the dilute phosphonc acid wash
liquid is recycled to the reaction slurry from
the leaching operation.

4. A method according to any preceding
claim, wherein the degree of hydration of the
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The phosphate ore used was the same as in
Example 1, and the phosphoric acid- obtained
as by-pmduct was PO, 32%, H,SO, 8%.

2,400 Kg/hr of the phosphate rock and 7,075
Kg/hr of mixed dilute phosphoric acid and
sulphuric acid (P,0; 13.3%, H.SO, 35.7%)
were reacted continuously in decomposition
tanks 1 and 2 at a temperature of 80°C. for
a decomposition period of 48 minutes, and
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