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To all whom it may concern.

Be it known that I, Liopwic Sairsacw,
a citizen of the German Empire, and a resi-
derit of the borough of Mdnhattan, city,

county, and State of New York; have in:

vented a certain new and useful Improve-

“ment in Processes of Making Fertilizers, of
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which the following is a specification.

This invention relates to a process of
treating mineral phosphatés containing
carbonates by exposing them to the action
of nitrogen oxids for the purpose of obtain-

~ing fertilizers containing nitrates or mi-
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trites, or both, and phosphoric' acid in
available form. ' S

Tt has for its object the elimination of the
labor and cost of concentrating and separat-
ing the nitric acid, nitrites and nitrates ob-
tained by the utilization of the nitrogen of
the air by processes hitherto practised, in
case these products are intended for use in
fertilizers. - : ‘
. T have found that nitrogen oxids (NO,
N,O, and N,0,) will in the presence of suf-
ficient quantities of moisture- and oxygen,
for instance the oxygen of the air, react
readily with for example insoluble calcium
phosphates, containing calcium carbonate,
forming a combination of nitrate or. nitrite
of lime with phosphoric acid in" available
condition, which ingredients are excellent

‘ plant foods.
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The following formula will _illustrﬁte a
characteristic reaction which may take place
in the operation of my process: ‘

Cay(P Oyt CaCO03+(N2Oz+N3Os+N30y) +2Hs0+60 = R
- (PO,)gCaH4+3CB(N03)2+009.

By the use of my process it is therefore

possible to obtain a desirable compound
fertilizer in one operation, thus obviating
the necessity of first bringing the nitrogen
compounds obtained from the furnace gases,
or other sources of nitrogen oxids, into a
more concentrated form.

Tt must, of course, be understood that the

nitrogen oxids which I employ in my proc-’

ess may be produced in any suitable man-

‘ner, for instance by the electric arc process

or by the heat of explosive combustion or
by a carbon monoxid flame, etc. ‘It must
also be understood that it is .exceedingly

~ difficult, if not impossible, to obtain any -one
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- oxid (NO) primarily produced in the elec-

of these nitrogen oxids separately from the

__others, as there is a constant mutation from

one of them to another. Thus the nitric
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tric furnace beging to change to nitrogen
peroxid (N,0,) when thé temperature of
the gas is reduced to about 600° C., taking
up oxygen from the air withe which it is
diluted, and probably’ also to nitrogen
trioxid (N,0,.) (See Metallurgical and
Chemical Engineering, Vol. IX, page 196,
April, 1911.) - Thas when these gases come
into contact with the water there may be
formed, and undoubtedly is formed in al-
most all cases, not only nitric acid but also
nitrous acid, according to the formula,
N0, + H,0=HNO3-+HNOs. - :

The nitrous acid will form nitrites
whereas. the nitric acid will form nitrates.
Moreover, when the nitrogen peroxid unites
with the water to form the hitric acid of
the above formulas, there is formed nitric
oxid, - '

3N204+2H?0=‘4HN03+2N0, .

‘which in turn unites with the oxygen of the

air to form nitrogen peroxid for subsequent
conversion into nitric acid. It will there-
fore be understood that my process con-

Patented Aug. 27,1912.
Application filed May 11, 1911, Serial No. 626,402, -
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templates the presence of oxygen, prefer- -

ably that of the air, for its best operation.

My process is of particular value in mak-
ing possible the working up of low-grade
phosphates, particularly those which con-
tain a large percentage of carbonate of
lime. According to the method now in use
a large quantity of sulfuric acid would be
required to make the phosphoric acid avail-
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able because a large amourt of the sulfuric -

acid would be wasted in decomposing the
carbonates, and the finished pro£1ct would
be overloaded with sulfate of lime. By
my process these low-grade phosphates can
be readily and cheaply. converted into a fer-
tilizer comprising two valuable constituents,
namely available phosphoric acid and ni-
trates or nitrites of lime, or both, without
the formation of calcium sulfate, a portion
of the nitrates or nitrites of lime originat-
ing from the decomposition of the car-
bonate of lime where this' substance is
present. S

According to the character of the phos-
phatic raw material used, the fertilizer ob-
tained by my. process will contain. variable
amounts and proportions of phosphoric
acid, nitrates or nitrites, or both. These
may be mived with other fertilizers or
potash salts to suit the requirements of dif-
ferent soils or crops. :

95

100

105

10



o . 1,036,908

I clajm: : cium carbonate, with nitrogen oxid in the
1. The process of manufacturing a fer- | presence. of moisture, ‘substantially as and
tilizer, which consists in treating low grade | for the purpose described. :
phosphate minerals containing a carbonate, In witness whereof, I have hereunto se

 ith nitrogen oxid in the presence of mois- | my hand in the presence of two subscribing 15
ture, substantially as and for the purpose | witnesses.

described. ; ‘ . LUDWIG SAARBACH.
9. The process of manufacturing a fer- Witnesses > '
tilizer, which consists in treating minerals |- Joax A. FERGUSON,

10 which contain calcium phosphate and cal- Jou~ A. KEHLENBECK,




