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In connection with the azotizing of caleclum
carbide into ecalclum cyanamide it 1s a well-
known practice to collect fused carbide flowing
from a carbide furnace In pans, and, in a given
case, for the purpose of partial aZzotizing, press
nitrogen through the walls of such pans and
through the fused carbide, respectively; to sub-
sequently finely grind the carbide partially azo-
tized while in complete fuslon and then azotize
it agaln. It is furthermore a well-known prac-
tlce, previous to azotizing to add finished cal-
cium cyanamide to cooled-down carbide. An-
other well-known method provides the disinte-
gration of carbide by means of an innocuous
stream of gas in connection with the rapld cool-
ing of the carbide below the azotizing tempera-
ture. These methods involve the disadvantage
of heavy wear and tear of the carbide receptacles
required for partial azotizing, cumbersome means
of transportation, adverse materlal and energy
balances, and difficult adaptability to large-scale
industrial operations respectively so that hither-
to they could not assert themselves In the fleld
of large-scale technology.

All these disadvantages are ellminated by the
new Invention which is characterized by the fea-
ture that fused carbide flowing from a carbide
furnace and having been suitebly finely disinie-
grated, by means of centrifugal forces for in-
stance, 1s conveyed to a revolving drum in any
desired manner, especlally by belng hurled into
such a drum, becoming at the same time, under
emission of heat, congenled before reaching, or
In, the forward part of the drum in the stream
of nitrogen, and subsequently and while In mo-
tion azotized by means of nitrogen of higher tem-
peratures and conducted throurh it. It has heen
found that aZotizing or partial azotizing under
temperatures coming from above, such as passed
during the coollng-down of carbide fuslon, is
feasible, surprising as It may seem, but it is
feasible under full safety of operation only if the
material is continuously kept In rolling moticn,
without, contrary to other methods, requlring
quickest possible cooling-down below azolizing
temperature. By the new invention not only the
cocling of the carbide in & cooling room and the
loss of carbide involved in such cooling is avoided
and the damage to the azotlzing process, in ihe
form of carbonic acid and water contents of the
carbide, reduced. but a return of finlshed eal-
cium cyanamide, for the purpose of its admixture
t> carbide filling materlal, as well as the adm:x-
ture station of calcium cyanamide proper, are
rendered superfluous in an especlally advania-
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geous and slmple manner. A further remark-
able advantage 1s to be found in the fact that the
capacity of any calelum cyanamide plant s con-
siderably Increased by the new method, without
requiring any lncrease ln the number and siZe
of the azotizing furnaces whatever type they may
belong to. Provided, for instance, that the initial
nitrogen contents of the carblde flllng material
be 5 to T per cent., then the capacity Increase
will approximate 25 to 40 per cent. The fact that
any return of calcilum cyanamide 1s avolded not
only results in shorter and simpler means of con-
veyance, but also in the elimination of damage
due to the absorption of water and carbonle acid,
caused by the return, and to hitherto longer
means of conveyance, 50 that by Increased yield
of azotlzed carblde further favourable results are
attalned. A further advantage of the method
according to the invention 1s to be found in the
improvement of the energy and material bal-
ances of the azotlzing process, 1. e, In the saving
of current required for the operatlon of mills
and furnaces and of energy required for the
transportation of materlal. A special merit is to
be found in the fact that all these varlous ad-
vantages and improvements within one and the
same apparatus can be effected in an especially
slmple manner,

Disintegration of the fused carbide fowing
from the carbide furnace can be achieved in any
desired manner, so for instance by spraying the
fluld stream of carbide by means of nitrogen, in
which connection, however, during and after dis-
integration excessive cooling down of the sprayed
carbide, caused by excessive exiraction of heat,
must be avoided. It is especlally advantageous
to effect disintegration by means of a rotating
roller or disc, a centrifuge, or the like, and to
convey the so finely disintegrated carbide to a
drum In any desired manner, preferably by
hurling it directly into the rotating drum, in such
a manner that the rotating roller, or the like,
represents the means of both dislntegration and
transportation. If desired, the rotating drum Is
wholly or partly provided with gulde vanes, or
with winding guide recesses in its masonry lin-
ing, or the llke, and/or arranged inclined in front
or the rear, so that disintegrated carbide, hurled
into it for instance, 18 made to pass through it.
In the forward part, the carbide, if necessary, is
made to congeal under emission of heat, where-
upon partial azotizing of the disintegrated, con-
gealed carbide—according to the Invention com-
ing from higher temperatures—takes place, while
in motion, by means of nitrogen which moves in
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opposite direction (counter-current) to the car-
bide. However, parallel-current or partly par-
allel-current and partly counter-current motion
may be applied; so for instance in connection
with the disintegration of the carbide by spray-
ing it by means of nitrogen. For partial azo-
tizing either pure nitrogen, or residuary nitrogen
derived from carbide or calcium cyanamide mills
or from azotizing furnaces, or the like, may be
used, or vice versa.

It is an astonishing fact that in this manner
it is possible during an only short time of stay
to Al the carbide with quantities of nitrogen, 3
to 10 per cent. for instance, favourably Influ-
encing subsequent final azotizing. It is another
astonishing fact that with partial azotizing in

the sense of the present invention, while the-car-

bide is iIn motlon, the disintegrated carbide does
not agglomerate but passes through the appa-
ratus without sticking, and the like. The carbide
which Inn the form. of porous material similar to
coking duff results from the use of a spraying
roller 15 especinlly adapted for partial azotizing,
and under temperatures in tlie senge of the pres-

ent Invention will surprisingly readily and to a ,

large extent absorb nitrogen: within a short time,
that is to say, more than five per cent. of nitro-
gen In less than 20 minutes. The absorbed quan-
tities of nitrogem can be smaller or larger, and
they depend not only on the time of stay in the
azotizing zone; but also on the temperature con-
ditiong surrounding. partial azotizing, the admix-
tures or the mixtures sdded, the slze and the
composition of the grain, the percentage of the
cerbide, the conditlons under which the carbide
is generated,. the conditions under which the dis-
integrated’ oarbide 1s generated, etc. Partly,
these comditions can be regulated, so for instance
by the use of a disintegrating device based on
the. utlization of centrifugal force, by the slze
and by the speed.of rotation of such. device, fur-
thermore by the length, the masonry lining, the
speed of rotation, the slope, etc., of the drum.
Depending on whether a higher or lower degree
of nitrogen contents of the partly azotized car-
bide is required, the different sizes, and measures
to be taken, can be regulated in such a manner
that the carbide in motlon and coming from
higher temperatures will absorb the desired
quantity of nitrogen:.

Tn the sensa of the inventlon it has proved of
advantage for partinl' azotizatlion at atmospheric
pressure- to- keep: the range of temperature be-
tween 291% and 3182 F, sand in particular be-
tween Z588 and: 2282° F. Both below and above
this range- of temperature the absorption of ni-
trogen will talke place at reduced speed, in the
former case becatise” of too low reaction and
diffuslon speeds respectively, in the latter case
because-of the influence of the dissociation work-
ing in opposition to nitrogen absorption. Never-
theless, temperatures of from 2552 to 2812° F,
and in excess thereof, may bs used in connec-
tion with partial azotizing.

Naturally, the absorption of nitrogen is the
quiéker and the more uniform the more uniform
and finer the splitting up of the calcium carbide
stream. It would be erronnecus, however, to be-
lieve that the proecess in: question be practicable
only in connection with difficult measures of dis-
integrgtion. It has proved a surprising fact that
with comparatively coarse and ununiform disin-
tegration favourable degrees of absorption can
be gbtained: tbg. Im ome case for instance 40
par cent, of the carhide disinfegrated by a. rap-
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idly rotating roller had a size of grain of up
to 6 millimeters, and 83 per cent. a size of grain
of up to 10 millimeters. In the case of admix-
tures being used, nitrogen contents of 2 per cent.
were obtalned at a temperature of 2552 to 2372°
F in the zone of partial azotizing, and during a
time of stay of 5 minhutes. During g time of stay
of 10 minutes, 5 per cent. of nitrogen were ob-
tained with fluorite, while during 20-25 minutes
time of stay, in conhection with the use of ad-
mixtures, 7.7 and 9.6 per cent. respectively were
obtained. An approximately equal admixture of
fluorite and calcium cyanamide has aiso proved
advantageous.

After azotizing, the partially azotized carbide
is preferably cooled, so for instance by means of
enlarging the free cross sectional area of the
drum, by external cooling, by free fall through
spaces rinsed with protective gas, by cooling colls,
or the like. After having cooled down to & tem-
perature commensurabie to its further treatment,
the azotized carblde can be ground together with
or without any admixed material enhancing or
rarefying the reaction of azotizing, and then azo-
tized. It also is possible to produce partially azo-
tized carbide of higher nitrogen contents than
required, and to add sultable quantities of pre-
liminarily erushed or ground carbide of lower ni-
trogen contents, or to admix such carbide In &
finely divided form after the grinding of the
partly azotized carbide. Other admixing mate-
rlals too must not be admixed unti]l after the
partially ezotized carbide has been ground.

In the case of s special type of construction
embodying the new method, the material, partial
azotizing being completed, is further azotized in
the rotating drum. Such further azotizing takes
place at or below the temperatures applled for
partial azotizing. It is of particular advantage
to extend the time of stay in the initial zones ad-
jacent to the zone of partial azotizing to such
an extent that the material becomes fully azo-
tized, resulting in the direct generation of cal-
clum cyanamide of granular shape or of g shape
similar to that of coking duff, which, on the way
covered by the carbide while cooling down and
coming from higher temperatures, Is generated
in motion between the tap hole for the carbide
and the end of the rotating drum. The material
coming out of the higher temperatures of azotiz-
ing can be further azotized, at temperatures be-
tween 2372 and 1832° ¥ for Instance. Without
further input of energy, such complete azotizing
1s possible only by utilization of the heat contents
of the glowing carbide belng tapped and of the
heat of reaction. Excessive heat of reaction can
be utilized for any desired purpose, for the gen-
eration of steam for Instance. However, under
certain condlitions, especially towards the end of
complete agzotizing, or In connection with dis-
continuous operation for instance, it is possible
to also apply additlonal input of energy.

Anothar advantageous form of application of
the new process in connection with partial or con-

5 tinued azotizing is that zones of increased tem-

peratures due to heat of reaction and zones of
constant temperature respectively are followed
by cooling zones, or vice versa. If partial azotiz-
‘ng takes place at higher temperatures, then the
absorbable quantities of nitrogen are physico-
chemically limited, while in the case of cooling
to lower temperatures, new absorption of nitrogen
will start again. It conforms to the sense of the
invention for instance that temperature increage
and cooling oceur several times In succession, or
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that zones of constant temperature are followed
by such of cooled-down temperatures, or that
zones of increased temperature and such of con-
stant temperature, interrupted by zones of cooled-
down temperature, follow each other alternately
as may be desired. In this manner, the present
process provides a regulation of the absorption of
nitrogen, excluding any and all danger of over-
heating.

Preferably, admixing substances enhancing
azotlzing and partial azotizing respectively are
added to the carbide by feeding them onto the
spraying roller, the disc, or the like, or Into the
rotating drum. For the purpose of partial azotlz-
{ng and in order to obtaln shorter times of stay
of the material in the drum for partial azotizing,
preferably such admixing material is used as will
result In especlally rapid Initial absorption of
nitrogen. Such admixing substances Include for
instance chloride and fluorides of alkalies, chlo-
rides of alkaline earths, calcium cyanamide itself,
or mixtures composed of such substances or of
such substances end other substances. If, how-
ever, further azotizing and final azotizing respec-
tively in one and the same drum be simul-
teneously desired, then admixing substances si-
multaneously enhancing these two parts of azo-
tizing should be used; fluorite for instance. Fluo-
rite may be used for partial azotizing also. The
adding of such substances enhancing further and
final azotizing respectively can also be effected
by feeding them onto a water-cooled spraying
roller, dlse, or the like, or into the forward part
of the rotating drum, but only after partial azo-
tizing in the cooling zone or prior to the carbide’s
passing or after its having passed the mills. A
sultable form of adding admixing substances or a
mixture of admixing substances consists of blow-
ing them in a finely divided condition, by means
of a stream of gas—a stream of nitrogen for in-
stance—onto the disintegrating device or into the
rotating drum. In doing so, the gas stream car-
rylng the admixing substance can for instance
be made to travel in the direction of flow of the
material, and the stream of gas supplying the
drum, in a direction opposite to the flow of the
material, so that the bathing with nitrogen takes
place partly according to the parallel-current
principle and partly according to the counter-
current prineiple.

Under the present process, the disintegrated
material is backed up in the azotizing zone of the
drum, by means of baflle plates for instance,
and/or the zone of azotizing is narrowed by means
of masonry lining, insulation from heat, double
walls, or the like, to such an extent that, a favoyur-
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able time of stay or the most favourable tem-
peratures for partial azotizing provided, the bath-
ing of the azotlzing zone with nitrogen 1s re-
duced to the lowest possible degree. In this man-
ner, partial azotizing is effected under & minimum
consumption of nitrogen and without any re-
strietion of the passage of material,

The invention results in additlonal advantages,
provided, the carbide-furnace tap, the disinte-
grating device and the head of the rotating drum,
or at least the disintegrating device and the ro-
tating drum, are interconnected by means of an
easlly accessible nitrogen-bathed chamber which,
if necessary or desired, is sealed against the ro-
tating parts (rotating drum, drive shaft of the
disintegrating device, ete.). With this type of
construction, the stream of carbide flows ex-
clusively within the nltrogen-bathed chamber
which is tightened against both carbide furnace
and rotating drum. In this manner, calcination
losses In connectlon with the discharging or dis-
integrated carbide are fully excluded, the attend-
ants effectually protected from =any and all
trouble, and practically a free-from-loss utiliza-
tion of the nitrogen is attalned. Speclal atten-
tion is drawn to the fact that the nitrogen can
be used again or pumped off, and, if need be, after
its purification conducted again into the rotating
drum, the tapping chamber and the mills respec-
tively. The chamber, water-cooled if required or
desired, is provided with orifices for burning open
the tap hole and for removing pleces of carbide
which may have dropped down. Continuous tap-
plng provided, this type of construction repre-
sents one single aggregate continuously producing
preliminarily azotized, granular carbide and fin-
ished granular calelum cyanamide respectively
directly from fluid carbide, at highest utillzation
of the nitrogen, without any loss of carbide and
without any additlonal Input of energy.

Another form of application of the new method
consists of subdividing the drum into two or more
drums, in which case the different drums assume
the respective functions of the original drum
parts. By doing so, the individual drums gerving
for azotizing, partial azotizing and cooling re-
spectively, can be regulated In such a manner, as
far as speed of rotation, pitch, diameter, ete., are
concerned, that at smallest power consumption
most favourable effects of agotizing and cooling
respectively can be attalned, irrespective of how
heavily the quantitties of material passing through
may vary.
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