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14 Claims. (C.1-33) 
The present invention relates to fertilizer con 

positions, more particularly a fertilizer composi 
tion formed from phosphate rock and sulphur, 
and the process of making the same. 

5 General objects of the invention are the pro 
visions of such a fertilizer composition in a form 
which efficiently remains in an available state in 
Soil for an unusually long period of time and 
allows the acid formed by gradual oxidation of 

10 the sulphur to act freely with the surrounding 
phosphate without interference with soil bases; . 
and an efficient, simple, unusually cheap and 
readily practiced process of making the fertilizer 
Composition. 
A more specific object of the invention is the 

provision of such a composition in pellet form 
eficiently resistant to fracture wherein each 
pellet, which is preferably porous, constitutes a 
mass of phosphate particles bound together by 
fused sulphur distributed throughout the interior 
of the pellet, and an efficient and simple process 
whereby molten sulphur is mixed with phosphate 
rock particles to bind them together and the re 
Sultant mixture is readily subdivided into par 

25 ticles by pelletizing while the sulphur is in the 
molten state. 1 - - 

Other objects of the invention will in part be 
obvious and will in part appear hereinafter. 
The invention accordingly comprises the sev 

so eral steps and the relation of one or more of such 
steps with respect to each of the others, and the 
product possessing the features, properties, and 
the relation of constituents, which are exempli 
fled in the following detailed disclosure, and the 

5 scope of the invention will be indicated in the 
claims. - - 

In accordance with the present invention phos 
phate rock particles are mixed with molten sul 
phur and the resultant mixture is pelletized to 

to form pellets with sulphur binding the phosphate 
rock particles together. This is preferably ac 
complished by pouring or spraying molten sul 
phur into a mass of finely divided and preferably. 
preheated phosphate rock particles of a size that 
will pass through a screen of 20 mesh or more, 
preferably about 100 mesh for obtaining a greater 
contact surface between the phosphate rock par 
ticles and the sulphur. The mixture is then 
stirred in any suitable mixer of proper design and 

so is subdivided into particles by pelletizing while 
the sulphur is in a molten state. 

The amount of sulphur preferably constitutes 
between about 20 and 30 per cent of the mixture 
so that porous pellets are obtained. Although 
this is the preferred range of the amount of sul 

phur, with the use of improved mixing equipment 
it may be possible in the practice of the present 
invention to lower the amount of sulphur, for . 
example, to amounts as low as 10 or 15 per cent. 
Amounts of sulphur greater than 20 to 30 per 5 
Cent may also be used in the production of pel 
letized phosphate-sulphur fertilizer when porosity 
is of less importance than other features. Such 
a composition having a high percentage of Sull 
phur, e. g. 50 per cent or more, would be useful 0 
as a Soll amendment in the treatment of alkaline 
soils, the excess sulphur being oxidizable into sul 
phuric acid for making the soil less alkaline and 
thus more suitable for plant growth. - 
The mixture is pelletized by passing it while lis 

the sulphur is in a molten state through aper 
tures of a suitable device such as an extruding 
device, or a screen of relatively large mesh, e. g. 
about 8 mesh. It has been found that if the mix 
ture while the sulphur is in a molten state is 20 
passed through such apertures at the temperature 
of the dark viscous stage of the sulphur, e. g. 
between about 160° C. and 260° C., preferably 
at a temperature between about 220 C. and 
260° C., the mixture will, as it emerges from the 25 
apertures, break up into pellets. As sulphur is 
heated to increasing temperatures it melts form 
ing a pale-yellow, mobile liquid and then under 
goes further changes. When the melted sulphur 
is heated until a temperature of from about 30. 
156 C-162° C. is reached the pale-yellow, mobile 
liquid suddenly becomes dark red in color and so 
viscous that it can be poured out of the vessel only 
With difficulty, if at all. Beyond 260° C. the vis 
cidity becomes noticeably less. Reference is made 35 
to lines 14 to 18 inclusive, page 369 of Inorganic 
Chemistry by Alex Smith, published in 1910 by 
The Century. Co., New York, and to lines 1 to 5 
inclusive, page 382 of Treatise on Chemistry by 
Roscoe and Schorlemmer, Vol.1, published in 1911 40 
by Macmillan and Co., Ltd., St. Martin's St., 
London. The temperature of the dark viscous 
stage of molten sulphur thus varies from about 
160° C. to about 260° C. Obviously after forming. 
the mixture it may be allowed to cool and then 4 
be reheated and pelletized at the temperature of 
the dark viscous stage of the sulphur but prefer 
ably pelletizing is done immediately after the 
molten sulphur is added to the phosphate rock 
particles with suitable temperature control so 
that heat may be conserved. 
Any suitable procedure for forming a mixture 

of phosphate rock particles and molten sulphur 
may be practiced in accordance with the present 
invention, Elemental sulphur in any of its several 


