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At first, reactions of defecate of sugar production with acid oxides MoO3, WO; (I)
and phosphate acid H;PO, (II) were investigated with methods of chemical analysis,
pH-measuring, thermogravimeasuring and X-rays. In the system (I) separate phases
with tetragonal syngony are forming, while in the system (II) the mixture of Caj(POy,),,
CaHPO4and Ca(H,PO,), are precipitating.

These products can be used as inorganic oxide materials and fertilizers or forages

addings for agriculture.

Introduction. The defecate of sugar pro-
duction (carbonate precipitate or sugarjuice
defecation sludge) is a chemical setting of sug-
arrefinery, it is used as fertilizer for acid grounds
[1, 2], its application in other industries is not
known. The data published about investiga-
tions of this precipitation as adsorption for
purification of waste water from textile dyestuff
[3] and as component of mixtures with NPK-
fertilizers [4, 5]. Studying of defecate of sugar
production is not realized in other fields. That’s
why the purpose of this research is to study reac-
tions of defecate of sugar production, chemical
composition of which is determined for tests of
two plants [6, 7].

The experimental part and discussion
of results. For the experiment acid oxides
MoOg, WOg, phosphate acid HgPO4 with
qualification “A. R. purity”, defecate of sugar

production taken from Kapitanivskyy sugar
plant of the Kirovograd region were used.
Chemical composition of this sugarjuice
defecation sludge (IPC-MS analysator
Element 2) is represented in table 1.

Methods of chemical analysis (trilonome-
try [8] — for determination of quantity of
Ca2" and precipitation of NHyMgPO,4 — for
determination of quantity PO43'- ions [9]),
pH-measuring (pH-meter Y-160 MY), termo-
gravimeasuring (derivatograph Q-1500-D of
system of P. Paulik — L. Paulik — L. Erdey, with
the speed of heating 0,1667 grad /s, DTA —
950, DTG — 500, TG — 0,2:103kg) and X-ray
(DRON 3M with Cuyorray) are used.

Mixtures of defecate sugar production and
MoOg or WOgwere taken at ratio
[CaCOg]:[EOg]=1,0:1,0, E-Mo, W, ([CaCOg]
— quantity of the matterin the defecate)
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1.Resultsof chemicalanalysisofcarbonate precipitate of Kapitanivskyy sugar plant

Formula of Contents ofoxide, Element Contents ofelement,
oxide mass.% mass.%
SiO9 5,49 Mn 0,02
TiOg 0,09 Ni 0,0002
Al,Ogq 3,13 Cd not find
FeoOgq 0,77 Ti 0,01
FeO 1,43 \Y 0,0003
MnO 0,01 Cr 0,0001
MgO 1,20 Cu 0,0005
CaO 36,56 Be not find
Na,O 0,14 As not find
KsO 0,20 Pb 0,0002
PyOy 0,07 Mo 0,001
HoO (OH—group) 3,68 Zn 0,004
ignitionloss 46,61
sum 99,69
335 2

740N:30,0 %
827 °C
Fig. 1. Derivatogram of carbonate precipitate and oxides:

precipitate and threeoxide of molybdenum,[CaCO;]:[MoO;] = 1,0:1,0 (1),
precipitate and threeoxide of tungsten, [CaCO;]:[WOs] = 1,0:1,0 (2)

Results of thermogravimetric analysis of mix-  cipitate with acid oxides is calculated on
tures are represented on fig. 1 and in the table 2. base of loss mass (curve of TG) in depen-
Share of interaction (a) of carbonate pre-  dence from temperature (fig. 2)

Tom 8, N°5-6, 2016 ISSN 2078-9912 19
BIOPECYPCU | MPPOAOKOPUCTYBAHHSA |



XImMisa

O. M. NMepenenuug, T. B. MeTpeHko, A. |. Camuyk

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

Composition of | Temperature of | Temperature of ther-| Temperature Final sub-
mixtures anhydration, molysis and reduc- | of interaction, stance
°C tion of EO3, °C °c
[CaCO4]:[MoOg] = 110-190 250-530 580-827 CaMoO,
1,0:1,0
[CaCOg4]:[WOg] = 120-190 240-528 645-863 CaWO,
1,0:1,0

Nature of finished products of these reac-
tions was studied by X-ray and defined that
its belong to tetragonal symmetry with
parameters for CaMoOy a = 0,5237 +0,0002
nm; ¢ = 1,147 +0,0005 nm; for CaWOy a =
0,5225 +0,0002 nm; ¢ = 1,144 £0,0005 nm.
The difference of these values of parameters
of elementary cells from literature facts [10]
is caused by admixtures of MnO, FeQOS,
SiOg, TiOgand ZrOg in prepared products,
thus they are modified oxide materials for
metallurgy [11].

CaCOg of defecate belong to hexagonal
symmetry with parameter a = 0,498 +0,002
nm, ¢ = 0,853 0,005 nm.

The results of application of those meth-
ods confirm the following process or reac-
tions:

EOg + C4H{O, (organic phase) —-EOg
+ COg1 +y/2HgOT:

500 600 700 800

t,°C

Fig. 2. Dependence of share interaction () of
carbonate precipitate with acid oxides from
temperature (t):

[CaCO;]:[MoO;] = 1,0:1,0 (1);

[CaCO;]:[WO;] =1,0:1,0 (2)

QEOS + X02 — QEOS;

CaCOg + EO?)—>C8.EO4 + COQT, E—Mo, W.

Chemical interaction HgPO4 with sug-
arjuice defecation sludge was studied too.
For this purpose variable quantities of vol-
umes 2,11'103mol/m3 HgPO4 were added
to constant mass of carbonate precipitation
(1'10'3kg) and water to 51093, The speci-
fied ratios [PO43']:[Ca2+] in the heteroge-
neous system were changed from 1,00:0,17
tol,0:3,0. Mixtures after one month of reten-
tion and mixing were filtrated. Then pH and
concentrations of Ca2*and PO4”" were
determined. The precipitations underwent
the X-ray and the thermo-gravimetric analy-
sis. The fig. 3 below shows thepH depen-
dence of filtrate from the specified ratios
[PO43'] : [Ca2+]. Reaction of sugar-juice def-
ecation sludge and HgPO,4 is accompanied
with the change of pH quantities from 8,1 to

3 T T T
0 1 2 3 0

Fig. 3. pH dependence in the system filtrate:
carbonate precipitate -H;PO, — H,O from the
specified ratios [PO,3-]:[Ca2+], (n).
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Fig. 4.Dependence of height (+0,002 m)
of vegetables rye from contain H;PO,
into mixture with carbonate precipitate
(19 days of growth, subsandy ground)

4,4 and corresponds to the specified ratios
[PO43']:[Ca2+] from 1,0:1,0 to 1,00:2,33.
X-ray of precipitations is determinate the
forming mixtures ofCag(POy)o,
CaHPO4and Ca(HQg_PO4)2at the specified
ratios [PO43']:[Ca 1 =1,5:1,0; 1,0:1,0 and

1,0:2,0. It is possible in case if the next reac-
tions or processes take place:

3CaCOg + 2H3PO4 = Cag(PO4)2 +
3CO91 +3HoO1;

CaCOg + HgPOy = CaHPO4 + 3CO97T +
3HoOT;

CaCO?) + 2H3PO4 = Ca(H2P04)2 +
CO9t + HoO1;

Ca(polygalactur.)y, + 2HgPO4 —
2xH(polygalactur.) + Ca(HoPOy4)o.

Polygalactur is aremainofpolygalaturonacid.

Phosphate fertilizers were prepared on
base of those investigations and tested on
growth of wheaten or rye seeds, positive bio-
logical effect was obtained (fig. 4)[12].

Fulfiled experimental work is having
letiny possibility to form scheme of researches
and processing of sugarjuice defecation
sludge (fig. 5), it is having practical meaning
for industry as of Ukraine as of foreing
countries.

Sugar-juice defecation
sludge (s.-j. d. s.)

.

Full elemental analys of

s.-j.d. s
Investigation Determination of \A Separation of s. - j. d.
of thermical nanomechanic X-ray 5. on inorganic and
properties properties / organic parts

\

Phisicochemical characteristics of s. - j. d. s.

Chromatography of

organic fase
s.-j.d.s. + s.-j.d.s. + s.-j.d.s.+ Other fields
H3P04 MOO3 abo 8102
Oxide matherial l
for metallurgy
| Forages addings " Fertilizers | Glass

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

Reactions of sugarjuice defecation sludge
with MoOg, WOgor HgPOywere investigat-
ed. The determined products of those reac-
tions are could be useful for technology pro-
cessing of industrial carbonate precipitation
to oxide materials or to phosphate fertilizers
and forages addings for agriculture.
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AHOTALIA

O. II. Ilepeneauus, T. B. Ilempenio,
A. 1. Camuyx. /locnioncenns peaxyiii 0rs nepe-
pobku dedpexamy yyxposoeo supobruymea wa
oxcudni mameprasu i dobpusa // biopecypeu i
npupodoxopucmysanna. — 2016. — 8, Ne>—=6. —
C.18-23.

Bnepue memodamu ximiunozo ananisy, pH-me-
mpii, mepmozpagimempii i pewmeenozpapiuro
docridaceno peaxuiiedexamy uyxposoeo upod-
Huymea 3 xucrommumu oxcudamu MoOs, WO;
(I) ma gocpamnor xucnomorwH;PO, (II). B
cucmemi (1) ymeoproromucs inousioyassmi pasu 3
MEMPALONANBHOIO CUHEONIEN, MOOL AK Y CUCEMT
(1) ocadxcyemves cymiue Cas(PO,), CaHPO,
Cd(H 2P 04 )2.

Li npodyxmu moxcyms 6ymu suxopucmani
AK OKCUONT Neopeaniuni mamepiasu i 000pusa

abo Kopmosi 000a6KU OAA CIABCHKO20 20CN00ap-
cmea.

AHHOTAUMUA

A. II. Ilepenenuuya, T. B. Ilempenxo,
A. . Camuyx. Hcenedosarue peaxyuii 0ns nepe-
pabomxu dedexama caxaprozo npoussodcmsa na
oxcudnsiemamepuansiuyoobperus / /buopecypent
u npupodononvsosanue. — 2016. — 8, Ne5—6. —
C.18-23.

Bnepevie memodamu xumuneckozo anaiusa,
pI—I-M@mpuu, mepmozpasumempuu u  permeero-
epagpuvecku uccredosanst peaxyuu Odedexama
caxapmnozo npoussoocmea ¢ KUCAOMHIMU OKCUOa-
mu MoO; WO; (I) u pochamnoii xucromot
H;PO, (II). B cucmeme (1) o6pasyromes unousuody-
avsnvle Hasvl ¢ MempaconatsHoll curzoHuel,
moeda xax 6 cucmeme (II) ocaxcoaemces cmeco
Cd}(PO4)2, CdHPO4 u Cd(H2P04)2.

Imu npodyxmur moeym b6ams UchoA306aHbL
KaK OKcuoHe HeopeamuMecKue Mamepuatst u yoo-
Operus uau Kopmosvle 000a6KU 04 CeABCKO20
xo3aucmea.
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