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Introduction. The defecate of sugar pro-
duction (carbonate precipitate or sugar-juice
defecationsludge)isachemicalsettingofsug-
ar-refinery,itisusedasfertilizerforacidgrounds
[1,2],itsapplicationinotherindustriesisnot
known. The data published about investiga-
tions of this precipitation as adsorption for
purificationofwastewaterfromtextiledyestuff
[3]andascomponentofmixtureswithNPK-
fertilizers[4,5].Studyingofdefecateofsugar
productionisnotrealizedinotherfields.That’s
whythepurposeofthisresearchistostudyreac-
tionsofdefecateofsugarproduction,chemical
compositionofwhichisdeterminedfortestsof
twoplants[6,7].

The experimental part and discussion 
of results. For the experiment acid oxides
MoO3, WO3, phosphate acid H3PO4 with
qualification“A.R.purity”,defecateofsugar

production taken from Kapitanivskyy sugar
plant of the Kirovograd region were used.
Chemical composition of this sugar-juice
defecation sludge (IPC-MS analysator
Element2)isrepresentedintable1.

Methodsofchemicalanalysis (trilonome-
try [8] ― for determination of quantity of
Са2+andprecipitationofNH4MgPO4―for
determination of quantity РО4

3-- ions [9]),
pH-measuring(pH-meterY-160МY), termo-
gravimeasuring (derivatograph Q-1500-D of
systemofP.Paulik–L.Paulik–L.Erdey,with
thespeedofheating0,1667grad/s,DTA―
250,DTG―500,TG―0,2·10-3kg)andX-ray
(DRON3MwithCukα-ray)areused.

Mixturesofdefecatesugarproductionand
MoO3 or WO3were taken at ratio
[CaCO3]:[ЕО3]=1,0:1,0,Е–Мо,W,([CaCO3]
–quantityofthematterinthedefecate)
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cipitate with acid oxides is calculated on
base of loss mass (curve of TG) in depen-
dencefromtemperature(fig.2)

Resultsofthermogravimetricanalysisofmix-
turesarerepresentedonfig.1andinthetable2.

Shareofinteraction(α)ofcarbonatepre-

1.Resultsof chemicalanalysisofcarbonate precipitate of Kapitanivskyy sugar plant 

Formula of
oxide

Contents ofoxide,
mass.%

Element Contents ofelement,
mass.%

SiO2 5,49 Mn 0,02
TiO2 0,09 Ni 0,0002
Al2O3 3,13 Cd notfind
Fe2O3 0,77 Ti 0,01
FeO 1,43 V 0,0003

MnO 0,01 Cr 0,0001
MgO 1,20 Cu 0,0005
CaO 36,56 Be notfind

Na2O 0,14 As notfind
K2O 0,20 Pb 0,0002
P2O5 0,07 Mo 0,001

H2O(OH—group) 3,68 Zn 0,004
ignitionloss 46,61

sum 99,69

Fig. 1. Derivatogram of carbonate precipitate and oxides:  
precipitate and threeoxide of molybdenum,[СаCО3]:[МоО3] = 1,0:1,0 (1),  
precipitate and threeoxide of tungsten, [СаCО3]:[WО3] = 1,0:1,0 (2)
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2EO3+xO2→2EO3;
CaCO3+EO3→CaEO4+CO2↑,E―Mo,W.
Chemical interaction H3PO4 with sug-

ar-juice defecation sludge was studied too.
For this purpose variable quantities of vol-
umes2,11·103mol/m3H3PO4wereadded
toconstantmassofcarbonateprecipitation
(1·10-3kg)andwaterto5·10-5м3.Thespeci-
fied ratios [РО4

3-]:[Са2+] in the heteroge-
neous system were changed from 1,00:0,17
to1,0:3,0.Mixturesafteronemonthofreten-
tionandmixingwerefiltrated.ThenpHand
concentrations of Са2+and РО4

3- were
determined. The precipitations underwent
theX-rayandthethermo-gravimetricanaly-
sis. The fig. 3 below shows thepH depen-
dence of filtrate from the specified ratios
[РО4

3-]:[Са2+].Reactionofsugar-juicedef-
ecationsludgeandH3PO4isaccompanied
withthechangeofpHquantitiesfrom8,1to

Natureoffinishedproductsofthesereac-
tionswasstudiedbyX-rayanddefinedthat
its belong to tetragonal symmetry with
parametersforСаМоО4а=0,5237±0,0002
nm; с = 1,147 ±0,0005 nm; for СаWО4 а =
0,5225 ±0,0002 nm; с = 1,144 ±0,0005 nm.
Thedifferenceofthesevaluesofparameters
ofelementarycellsfromliteraturefacts[10]
is caused by admixtures of MnO, Fe2O3,
SiO2,TiO2andZrO2inpreparedproducts,
thus they are modified oxide materials for
metallurgy[11].

CaCO3ofdefecatebelongtohexagonal
symmetry with parameter a = 0,498 ±0,002
nm,c=0,853±0,005nm.

Theresultsofapplicationofthosemeth-
ods confirm the following process or reac-
tions:

EO3+CxHyOz(organicphase)→EO3-x
+CO2↑+y/2H2O↑;

2. Results of termogravimetric analysis of mixtures of calcium carbonate of defecate  
of sugar production and MoO3 or WO3

Composition of 
mixtures

Тemperature of 
anhydration,

оС

Тemperature of ther-
molysis and reduc-

tion of ЕО3, оС

Тemperature 
of interaction,

оС

Final sub-
stance

[CaCO3]:[МоО3]=
1,0:1,0

110–190 250–530 580–827 СаМоО4

[CaCO3]:[WО3]=
1,0:1,0

120–190 240–528 645–863 СаWО4

Fig. 2. Dependence of share interaction (α) of 
carbonate precipitate with acid oxides from 
temperature (t):
[СаCО3]:[МоО3] = 1,0:1,0 (1);
[СаCО3]:[WО3] = 1,0:1,0 (2)

Fig. 3. pH dependence in the system filtrate: 
carbonate precipitate –Н3РО4 – Н2О from the 
specified ratios [РО4

3-]:[Са2+], (n).
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1,0:2,0.Itispossibleincaseifthenextreac-
tionsorprocessestakeplace:

3СаСО3 + 2Н3РО4 = Са3(РО4)2 +
3СО2↑+3Н2О↑;

СаСО3+Н3РО4=СаНРО4+3СО2↑+
3Н2О↑;

СаСО3 + 2Н3РО4 = Са(Н2РО4)2 +
СО2↑+Н2О↑;

Са(polygalactur.)x + 2Н3РО4 → 
2xН(polygalactur.)+Са(Н2РО4)2.

Polygalacturisaremainofpolygalaturonacid.
Phosphate fertilizers were prepared on

base of those investigations and tested on
growthofwheatenorryeseeds,positivebio-
logicaleffectwasobtained(fig.4)[12].

Fulfiled experimental work is having
letinypossibilitytoformschemeofresearches
and processing of sugar-juice defecation
sludge(fig.5),itishavingpracticalmeaning
for industry as of Ukraine as of foreing
countries.

4,4 and corresponds to the specified ratios
[РО4

3-]:[Са2+]from1,0:1,0to1,00:2,33.
X-rayofprecipitationsisdeterminatethe

forming mixtures ofСа3(РО4)2,
СаНРО4and Са(Н2РО4)2at the specified
ratios[РО4

3-]:[Са2+]=1,5:1,0;1,0:1,0and

Fig. 4.Dependence of height (±0,002 m)  
of vegetables rye from contain Н3РО4  
into mixture with carbonate precipitate  
(19 days of growth, subsandy ground)

Fig. 5. Scheme of investigation and processing of sugar-juice defecation sludge for different fields
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Conclutions
Reactionsofsugar-juicedefecationsludge

with MoO3, WO3or H3PO4were investigat-
ed.Thedeterminedproductsofthosereac-
tionsarecouldbeusefulfortechnologypro-
cessingof industrialcarbonateprecipitation
tooxidematerialsortophosphatefertilizers
andforagesaddingsforagriculture.

References

1. PysarenkoS.(2010).ProceedingsoftheKharkovNationalUniversityofAgriculture,99,256.
2. MyazynN.(1997).Agrochemistry,2,26.
3. SverhuzovaZh.,ElnykovD.(2010).Scientificandtechnicalcollection"municipalservicesofcity",93,

201.
4. TrofymovY.,StupynaL.(2006).TheNewsofAltaiStateAgrarianUniversity,2(22),20.
5. SypkoA.,HoncharukH.(2014).Sugarbeet,1,12.
6. PerepelytsaA.,YshchenkoV.,SamchukA.(2014),Sugar,2,41.
7. PerepelytsyaO.,SamchukA.,PyshchayI.,PetrenkoT.,IshchenkoV.(2014).Ukrainianchemical

journal,81(4),88.
8. SamchukA.,PylypenkoA.(1987).AnalyticalChemistryofMinerals.VNU.SCIENCE,Netherlands.
9. LyamekovaYa.(1974).Analyticalchemistryofphosphorus.Moscow:Nauka(inRussia).
10.CardIndexofASTM,USA
11.PerepelytsyaO.,SamchukA.,FomenkoV.(2009).PatentofUkraine№85942;publisted10.03.2009.
12.PerepelytsyaO.,SamchukA.,IshchenkoV.,PetrenkoT.,PopenkoE.,OharT.(2014).Patent ofUkraine

№105146;publisted10.04.2014.

А. П. Перепелица, Т. В. Петренко,  
А. И. Самчук. Исследование реакций для пере-
работки дефеката сахарного производства на 
оксидные материалы и удобрения //Биоресурсы 
и природопользование. – 2016. – 8, №5–6. – 
С.18–23.

Впервые методами химического анализа, 
рН-метрии, термогравиметрии и рентгено-
графически исследованы реакции дефеката 
сахарного производства с кислотными оксида-
ми MoO3, WO3 (I) и фосфатной кислоты 
Н3РО4 (II). В системе (I) образуются индивиду-
альные фазы с тетрагональной сингонией, 
тогда как в системе (II) осаждается смесь 
Са3(РО4)2, СаНРО4 и Са(Н2РО4)2.

Эти продукты могут бать использованы 
как оксидне неорганические материалы и удо-
брения или кормовые добавки для сельского 
хозяйства.

АННОТАЦИЯ

О. П. Перепелиця, Т. В. Петренко,  
А. І. Самчук. Дослідження реакцій для пере-
робки дефекату цукрового виробництва на 
оксидні матеріали і добрива // Біоресурси і 
природокористування. – 2016. – 8, №5–6. – 
С.18–23.

Вперше методами хімічного аналізу, рН-ме-
трії, термогравіметрії і рентгенографічно 
досліджено реакціїдефекату цукрового вироб-
ництва з кислотними оксидами MoO3, WO3 
(І) та фосфатною кислотоюH3PO4 (ІІ). В 
системі (І) утворюються індивідуальні фази з 
тетрагональною сингонією, тоді як у системі 
(ІІ) осаджується суміш Са3(РО4)2, СаНРО4 і 
Са(Н2РО4)2.

Ці продукти можуть бути використані 
як оксидні неорганічні матеріали і добрива 
або кормові добавки для сільського господар-
ства.
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