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Magnesium fertilizer from serpentinite 

Scrpentinites ore minerals whose basic 
ingredients are the products of serpen- 
tinization of mognesium otivines, that 
i s  magnesium silicates in the form of 
olivine, serpentine, tolcum and same 
quantities of magnesium sorbonate. 

Serpentinites wcur in the form of vast 
deposits not deep under the sail sur- 
face. They are easily accessible and are 
usually excovoted by the strip mining 
method. Poland hos big deposits of ser- 
pentiniter i n  the Watbrzych voivodship. 

Serpentinites from strip mines are 
very se!dom subjected to chcmica4 pro- 
cessing aimed at recovering magnesium 
compounds and other elements such 
as nickel, chromium ond iron contained 
in serpentiniter in an amount of less 
than one to more than ten percent by 
weight. 

The Chemical Engineering Institute of 
Warsaw Technicol University has deve- 
loped a method of producing phosphate 
fertilizer by exposing phosphorites to 
the action of gaseous SO,'. Then, by 
analogy to this method tested an on 
industrial scale, o process of serpenti- 
nite decomposition by the dry method. 
also using gaseous SC3 wos developed. 
The purpose of the study was to pro- 
du,ce a magnesium fertilize: with mo- 
gnesium sulphate as its main compo- 
nent, since this compound i s  the best 
source of fertilizer magnesium. The ma- 
gnesium fertilizer production process 
was an intermediate stage in investigo- 
tions aimed ot obtaining pure mugne- 
sium sulphate and mognesium oxide 
from serpentinite. The dry method of 
producing magnesium fertilizer from 
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raw materials containing serpentinites 
depends on the action d gaseous sul- 
phur trioxide an the comminuted row 
material. MgO reaction in the magne- 
sium raw moterial varies from 65 to 

Strip-mined serpentmites of ony content 
of MgO constitute the raw materia1 i n  
tho dry-method production of magne- 
sium fertilkers. Before reaction the raw 
material is comminuted and ground. 
After grinding the raw material does 
not need to be dried. 
Gases containing SO1 mixed with inert 
gores (oxygen, nitrogen, etc.) or loOo/o 
pure SO3 e.9. desorbed from deum 
can be used for the production of 
magnesium fertilizers. SO, conccntra- 
tion in the gas has no effect on the 
quality af the final product. Also the 
presence of woter vapaur in the gas 
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(as a result of which some part of 
SO, i s  bound in the form of rulphuric 
acid vopours) has no influence on the 
implemcntotion of the process by the 
dry method. Gores contoining SO, to 
be used for the dry production of mog- 
nesium fertilizers con, therefore. come 
from any instollotion producing SUI- 
phuric acid by the contact method. or 
from the so-colled wet cotolyrir pro. 
cess. 
The product obtuincd from the process 
i s  magnesium fertilizer plus po.;t.:eac- 
tion gases. Water coritoincd in the SO, 
carrying gas and in the mognesium raw 
material i s  bound by magnesium sul- 
phate. Consequmtly. the product i s  o 
mixture composed of onhydrous and 
monohydrate magnesium sulphate. Sin- 
ce soluble MgO concentration in the 
product should be o s  high as possible, 
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Florrheel for the prodwtion OF mognerium fertilizer from serpentinite: I I Serpentinite from 
tho mine, 2 - bmminutlan of serpentinit., 3 - Batch feeding of rerpentinite. 4 - Wotar, 5 - 
Waste gases. 6 - Oosos containing SO1. 7 - Proporthing of serpentinita with goreous SO,. 
I)  - Dry dedusting of gases. 9 - Wet scrubbing of goser. 10 - Dust, 11  - Cooling of product. 
12 - Saturation with steam. 13 - Sorpentinite + MgSOa aq suspension, 14 - Granulotion. I5 - 
Granulated magnesium fertilizer, 16 - Water vapour. I7 - Powdered magnoslum fertilizer 
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the average MgSO, hydration degree 
should not exceed a unit 
Magnesium fertilizer obtained as a re- 
sult of gaseous SO3 reaction on the 
magnesium raw material i s  a powder 
of a granulometric composition close to 
that of the magnesium raw material 
used. The product of the reaction con- 
tains.free SO3 both absorbed and weak- 
-bound, in the form of appropriate 
pyrosulphotes. In this connection i t  re- 
quires treatment with gases Containing 
water vapour (saturation with super- 
heated steam, seasoning in atmosphe- 
ric oir) or adding not more than 8% 
by weight of water, which i s  connected 
with granulation of the row dusty pro- 
duct. After saturating with superheated 
steam, or after granulation, the final 
product in the form of magnesium ferti- 
lizer i s  obtained. This fertilizer is dry. 
does not get lumped and hos the form 
of o non hygroscopic white powder con- 
tomng more than M'l/o of part5 which 
are soluble in  water. 

The powdered magnesium fertilizer can 
be e a s i l y  granuloted. In the couise of 
granulation the water gets bound to 
tom mognesium sulphate hydrotes. This 
process i s  accompanied by the emission 
of o small oinount of heat. Thus, the 
fertilizer granules ore hard ; they do 
not stick to one onother and require 
no drying. 

Magnesium fertihLer contains magne- 
sium sulphate of various degrees of 
hydration. The fertilizer in i t s  powdered 
form contains a mixtuie of anhydrous 
and monohydrate MgSO,. The gmnula- 
te hydration degree varies from I to 
6.5 depending on the way the gronula- 
tion process was effected and on ttrc: 
amount of water supplied. 

Magnesium fertilizer produced by the 
dry method from a raw moterial con- 
taining 30% MgO (which i s  the averuge 
M y 0  content in serpentinites and in 
mixtures of serpentinites and magne- 
sites) contains about 16% MgO in the 
Iorm of magnesium sulphate. 

Field tests of magnesium fertilizers 
produced by the dry method were 
rtarted in 1978 at the Agricultural Aca- 
demy in Warsaw (in pots and in ex- 
perimental plots). In 1980 pot test$ of 
the product wefc also carried out by 
the Cultivation, Fertilizing ond Soil 
Science Institute at Pulowy. The results 
of these agriculturai tests have shown 
that magnesium sulphote contained i i :  

the fertilizer produced by the dry me- 
thod is equally efficient as the anafy- 
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tically pure compound and mu& h better 
than raw serpentinite. The waste gases 
from the reactor contain inerr compo- 
cents of the gas used for the reaction, 
carbon dioxide produced as a result 
of SO3 reaction with c a h n a t x  and 
dust which in some part i s  the reacted 
magnesium raw material. 
Thanks to the high speed 1 gaseous 
SO3 reaction with the non-reacted ma- 
gnzsium raw material and using a rea- 
gent stream countercurrent. SO, can be 
remov;ed completely from the gas in- 
flowing to the reactor. 
The process as described here Is cheap 
and requires no special equipment 01 

expensive corrosion-resistant construc- 
tional moterial and therefore i t  can 
successfully compete with the wet pro- 
cesses and th7 recovery of magnesium 
from sew water. 
The process includes the preparation 
ot serpentinite (storage, comminution, 
grinding), batch feeding of the ground 
serpentinite ond of the gas containing 
sulphur trioxide, reactim in the gas - 
solid body  system, scrubbing of waste 
gases and final treatmetit of the pro- 
duct of gaseous SO, reoction with the 
magnosiunr raw moteriol 
To attain the preset degiee of MgO 
reoction to MgSO, i t  suffices to grind 
the serpcntinib to a grain size 
bigger than 0.15 mm. 

In the system of automated control of 
the ratio of streams containing the raw 
materials (which has b*en developed), 
an amount of SO, equal to the re- 
quired amount of serpentinite IS fed 
to th3 reactor The system i s  sensitive 
neither to the  rapid changes in the 
compositioil and quantity of serpentinite 
nor to the concentrotion of SO, in ga- 
ses taken from the installotion for the 
produchon of sulphuric acid. 

The solrd product of reaction i s  fiist 
saturated with superheated water steam, 
then cooted The result i s  powdered 
magnesium fertilizer. Watei or dust 
suspension obtained in the process of 
wet dust removol from post-traction 
goses. i s  used for the graidation of 
the pioduct of reoction of gaseous SO1 
with serpentinite (saturation being 
oroided). 

Since SO, i s  not present in waste go 
ses, they con be dry-dedusted, and the 
dust 902s buck to the procis. 7heil 
the gases ore scrubbed wlth the use 
of water, and the slu-ry from th9 
scrubber circuit i s  used for gmnuloticn 
of the mognesium fertilizer. 
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