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ABSTRACT

Calvium hydregenephosphate prepared in the forms of suspen-
sions served us as model of ens step in the preduction of the ni.
trogene~phosphor-kalium containing fertiliser /NPK/. They showed
a lower thermml stability as their stamdard compound, prepared
after literature. The mode of the preparation of both kinds of'com.
peunds detormines their thermal deocemposition and the physical
properties. The pxoducts of such decomposition were controlled by
IR spectra, also with regards to the change of their modification.

INTRODUCTION
In water insoluble forms of P O5 are the compounds /1/ creating
possible problems in the produoction of fertilizers, The cempounds
and suspensions prepared as models had to help to the elucidation
of problems arousinyduring the step of the neutralisation with

ammonia in the preduction,

MEASURING METHODS

Preparation, ’I‘he madel suspensions were prepared with proportion
6: 5:2, 561n -1xing ijoh. Ca/NOJ/ .2 H,0 and HNO3 and finally ad-
d:lns water that its content in total was 33,77% /2/. The suspen-
sions were not the same as the suspensions present in matural way
in the fertilizer production, we had to eliminate the secondary
retrogradation of phosphorpentoxide during the neutralisation and
mainly about its end, 'Tha calcimm ocarbonate and fluoric acld was
not added to the aquoﬂ.iom, the former affects the retrogradation
of ons-erolting 1t‘vu less easy assimilated forma, thua it degene-
retes the aourse ef the seesond neutrslisation and lowers the con-
tent of P205 aoluble in water.
The standards knows from the litermture were prepared and control-
led by IR spectra, thermal analysis and CHN analysis.
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Analysis, In the water soluble part of tke suspensions, the free
acids content was determined by alcalimetric titration, the ammo-
nia content by distillation method. In the water imsoluble part
the onscontent was controlled by photooolorimetric measurements
/Carl Zeiss, Jema, MKG /6/, calcium content by complexometric
/Eriochromblaok T/.

IR spectra /KBr disc/ were measured /IR Perkin Elmer 557/ after
dilution 1:200 in samples gained from the water insoluble part of
the suspensions, '

Thermal analysis was made /Derivatograph OD 102/ in both types

of compounds in analogous manner with rate of heating 60/min. in
air/ /DTA:1/5; DTIG:1/5/.

RESULT AND DISCUSSIONS
Thermal decomposition of the standards CaHPO,.2H,0 /1/ begins at
80%c. Till 218°C it looses 19,85%/T, ., on DTA at 112°C/, this re-
presents two molecules of crystallinic water/theoret.20,9%/. In
temperature interval 358'h62°C/Thax on DTA at 434°C/the loss of
5,3% is to be seen, what is equivalent to one molecule of H20/
theor 5,23%/.The thermal decomposition is af ter
CaﬂPOu . 2H20 ——)-CaHPOu + 2 H20

2 CaHPou — C32P207 + H20
The standard CalPO, begins to decompose at 1&614°C/Tmax on DTA at
432°c/, the loss 6,7%/theor.6,62%/ is equivalent to one water mo-
lecule. At 500°C we could folow a slightly endothermic proceas
without the loss of the mass, which after Wikholm/3/ represents

a change of the Ca2P207 to CazPZO7 modification,

Seven samples of the model suspensions /2/ exhibited characteris-
tic -thermal decompositions /see Table 1/. The samples are without
loss of mass till 290°C, what means no crystalinic water is pre-
sent in samples., The weight loss /A m/ in interval of temperatu-
res Tl - T2 are in a rather good cdincidenee with the theoretical
value /6,62%/ for the reaction of conversion from CaHPO, to
Ca2P207. The starting temperatures of the decomposition and the

va lues me on the DTA curves are values different in the case of
each individual sample and equally from the standard /’1"max 432%/.
The experimentally observed Tmax were between 333-35800, but the
measurements conditions were the same. The difference in the mea-

sured temperatures may be affected by the physical properties of
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the particles present in the suspensions /grain size, the degree

of cristalinity a.o./. The preparation mode of suspensions was
analogous, but the reaction medium was gredually differenciated
according to the aotﬁally achieved degree of the ammoniacalisation.
Each sample aroused as a "mixture" of products from the neutralisa-
tion performed with ammonia during the infinitely little changes

in the degree of the ammonjacalisation., Only in this manner we may
explain the DTA maxima of each individual suspension lying together

in 25°C broad interval of temperatures,

Table 1, Characteristics of the thermal decomposition of the

water insoluble component in model suspension /2/,

Sample D T, - T2/°c/ I T ox/ ¢/ an/%/
— T,mg:;?: 1360 - 397 T s
2 | 3,21 282 - 394 4 347 ‘ 6,8
3 | 3,61 | ' 292 - 408 353 | 7,0
% | 3,90 . 280 - 410 : 351 1 6,7
5 f 4,23 ' 295 - b1k 358 ,0
6 | W43 274 - 396 : 333 | 7,1
7 4,54 * 280 - 382 342 7,0
"D ... achieved degree /2/ of neutralisation by ammonia i
T .. temperature of the maxima on DTA curve

E

Tl'Tz" temperatures interval for the lost of H20

The thermal stability of CaHPOh.2H20, CaHPOh was studied by
many authors/2-5/.A1ll are unified, that during the thermal decompo-
sition both compounds are dehydrated and that in the case of the
former the cistallinic water 1s lost as the first., Both forms of
phosphorpentoxide exhibit an analogous second step - their conver-
sion to CazP207sa1t. The course of the dehydratation is very mild
and strongly dependent on the partial pressure of the water vapors
being present in the furnace atmosphere. The IR spectra showed

coincidence /2/ with products of the decomposition.

CONCLUSIONS
The reaction conditions during the preparation of the model
suspensions greatly affect their thermal decomposition, Their ther-
mal stability was lowered, which fact may be of practical impor-
tance, The results of thermeal analysis had shown the CaHPOu as the

essential part of each suspension., This compound stays - as an in
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water insoluble form of P205‘- till the finalisation of the ferti-
liser its determinative component, with regard to the phosphor
assimilation, These experiments may have therefoare significance
not only for better knowing the properties of the in water inso-
luble form of-PZO5 also in the dependence of the degree ot the
achieved ammoniacalisation, but also for the investigation of the

dry part in the next steps ot the fertiliser production.
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