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ABSTRACT 

Calniu hydroghephospbrtr preplnd fn the form8 of suapen- 
sions served us a# model of ono stop in the pre&uotion of the ni- 
trogelu-pbeopWrJulium containing fmrtiliser /NPK/. They 8howed 
a lower thorml Mmbility as th0ir stamdard aompoumd, prepared 
after litermtura. The mode of thm prmparatimn of both kinds of'com- 
pmd datermknes their them1 dmemmpmmifJlon and thm physical 
properties. The product8 of such decompaaition wer0 controlled by 
ID apmctra, also with regards to ths change of their modification. 

INTRODUCTION 

IP water insoluble forms of P205 are the compounds fl/ creating 

po88ible problem8 in the produotion of fertilizers. The compounds 

and suspensions prepared a8 models bad to help to the elucidation 

of problems arousiqduring the step of the neutralisation with 

l ionia in th0 preduction. 

MEASURlNG MElWODS 

Px%RaxUti4M%. The mod01 8u8prn8ions were propared with proportion 

6:512,5&n miring H3PO4, Ca/NO,/2 .2 H20 and SNO,, and finally ad- 

ding watmr that its contoat in tatal was 33,77$ /2/. The suspen- 

8iOlU U0XW not the Same a8 the 8USpe~iOWJ pre8ent in natural way 

in t&m iertflimm productfen, we had to eliaia8te the secondary 

retrogradation of pho8pheZpent0Xids during the neutralisation and 

mainly about its l nd. l%e ealcia oarbonate and fluorie acid was 

not added to the 8u8pen8ions, the former affect8 the retrogradstion 

of P 0 -croatzing its leer ea8y a8similated forma, thus it degene- 
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-tOa the oWr!ty of the swond neutralisation and lowera the conI 

tent 0f P205 s0luWe in water. 

m0 stedrds knornfrom the literature wsrs prepered and control- 

led by IR spectra, thermal analysis and CHN analysis. 



Analysis. In the,water soluble part of the su6pansions, the free 

acids content was determined by aloalimetric titration, the ammo- 

nia content by distil&tion method. In the-water ix&soluble part 

the P205content was oontrolled by photooolorimetrio measurements 

/Carl Zeiss, Jena, MICG /6/, calcium content by complexometric 

/Eriochromblaok T/. 

IR spectra /KDr 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 6'/min. in 

air/ /DTA:1/5# DTG:1/5/. 

RESULT AND DISCUSSIONS 

The-1 decomposition of the standards CeHP04.2H20 /l/ begins at 

80°C. Till 218OC it looses 19,85$/Tmax on JITA at 112OC/, this re- 

presents two molecules of crystallinic water/theoret.20,9$/. In 

temperature interval 35%46Z°C/Tmax on DTA at 434OC/the loss of 

5,3$ is to be seen, what is equivalent to one molecule of H20/ 

theor 5,23$/.The thermal deoomposition is after 

caHPo4. 21i20 - CaHP04 + 2 Ii20 

2 caxP04 + Ca2P207 + H20 

The standard CaHP04 begins to decompose at 464°C/T_x 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 endothermia procers 

without the loss of the mass, which after Wikholm/3/ represents 

a change of the Ca P 0 to 
227 

Ca2P207 modification. 

Seven samples of ths model suspensions /2/ exhibited characteris- 

tic thermal decompositions /see Table l/. The samples are without 

loss of mass -till 290°C, what means xx0 crystalinic water is pre- 

sent in samples. The weight loss /Sm/ in intern1 of temperatu- 

res T 
1 

- T2 are in a rather good coincidence with the theoretical 

value /6,62$/ for the reaction of conversion from CaHPO, to 
+ 

Ca2P207. The starting temperatures of the decomposition a.nd the 

values T,u on the DTA curves are values different in the case of 

each individual sample and equally from the standard /T-r 432OC/. 

The experimentally observed TWX were between 333-358OC, 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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&he particles present in the suspensions /grain size, the degree 

of cristalinity a.~./. The preparation mode of suspensions was 

analogous, but the reaotion medium was gradually differentiated 

according to the actually achieved degree of the ammoniaoalisation. 

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 ammoniacalisation. Only in this msnner 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/. 
_. 

Am/$/ 
-.____-_ 

698 
698 
790 

6,7 

7,O 

7,1 

710 

Sample , 
..- 

1 

2 

3 

4 

5 

6 

7 
_~~ 

D . . . achieved degree /2/ of neutralisation by aasxonia 

T 
max l * 

temperature of the maxima on DTA curve 

Tl-T2.. temperatures intervsl for the lost of H20 

The thermal stability of CaHP04.2H20, CaHP04 was studied by 

D 

2,72 

3,21 

3161 

3,Vl 

4,23 

4,43 

4,54 

I T1 - T2/OC/ , 
‘$90 _j__.. - 397 

282 - 394 

292 - 408 

280 - 410 

295 - 414 

274 - 396 

* 200 - 382 

T max/oC/ 

~l50 

347 

353 

351 

358 

333 

342. 

many authors/2_5/.All are unified, that during the thermal decompo- 

sition both compounds are dehydrated and that in the case of the 

former the cistallinic water is lost as the first. Both forms of 

phosphorpentoxide exhibit an analogous second step - their conver- 

sion to Ca2P20,salt. 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 thermal analysis had shown the CaHP04 as the 

essential part of each suspension. This compound stays - as an in 
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water insoluble form of P 0 
25 

- till the finalisation of the ferti- 

liser its determinative component, with regard to the phosphor 

assimilation. These experiments may have therefore significance 

not only for better knowing the properties of the in water inso- 

luble fozm of P205 also in the dependence of the degree ot the 

achieved amaoniacalisa'tion, but also for the investigation of the 

dry Part in the next steps ot the fertilissr production. 
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