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A b s t r a c t. When treating sugar beet by modem 
mechanical procedures, from the phase of picking up to 
processing, the considerable amounts of plant refuses 
are left. The refuses such as sugar beet leaves, frag­
ments, tails and grass, if processed or preserved ade­
quately, can be used as animai feed. The additional 
eronomie and erological problems are created if this 
refuses are used inadequately. The possible utilization 
of Ca-ions from CaSO 4 in pressing waste biomass from 
sugar rafineries was investigated in this work. The aim 
was to obtain the pressed pulp with increased eontent 
of dry matter and press juice with satisfactory feeding 
value. The efficiency of pressing of the organie refuses 
from sugar indostry can be improved by the use of 
CaSO 4 as additional chemical agent and with heating 
the disintegrated mass. When using 680 g CaSO 4/t of 
biomass and by heating up to 60 °C, the yield is 35 t of 
pressed pulp containing 31 % dry matter and 65 t of 
press elear juice with 11 % dry matter from 100 t of 
processed biomass. 

K e y w o r d s: sugar beet by-products, chemical 
agents, mechanical dehydration, pressing 

INTRODUCI'ION 

When treating sugar beet by modern 
mechanical procedures, from the phase of 
picking up to processing, the eonsiderable 
amounts o f plant refuse a re left. The refuses 
such as sugar beet leaves, fragments, tails 
and grass, if processed or preserved adequ­
ately, can be used as animai feed. The addi­
tional eeonomic and ecological problems 
are created if these refuses are used inade­
quately. 

It bas been known for a long time that 

plant refuses with high nutritive value can 
be used as fresh, ensiled or dry animai feed­
stuffs [13) parliculary in swine nutrition [5]. 
It bas been found that dry feedstuff from 
these by-products bas nutritive value similar 
to the value of barley grain in swine nutri­
tion [11) and press juice bas somewhat bet­
ter nutritive value than com grain [12). The 
factor Iimiting the use of these feedstuffs is 
the increased eontent of mealic acid, spe­
cially in sugar beet leaves and tops. The nega­
tive Ca-balanre, hypocalremie and alcalosis 
can be induced in animai organism [4] due 
to the increased eontent of oxalic acid. 
However, this adverse effect can be over­
eome to a ratber great extent by including 
higher eoncentrations of Ca in animai diets. 

The other Iimiting tactor is the high 
rate o f water in this material (80-85 %) in­
fluencing its keeping and microbiogical sta­
bility. Therefo.re, nearly all the procedures 
of valorization of these by-products include 
the phases of mechanical and thermal remo­
val ofwater that is, pressing and drying. 

The energy consumption for thermal 
water removal comp<rr.OO to mechanical remo­
val is four times bigber and because of that 
the procedures o f pressing the plant materi­
al from sugar industcy received an increased at­
tention over the past twenty years. Besides the 
improving of the press design characteristio; 
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and finding the optimum technological pa­
rameters for the corresponding quality of 
the material to be pressed, the additional 
chemical agents are often used to change the 
cellulose-pectin complex in plant material 
and to remove water more efficiently. 

The possible utilization of ea2+- ions 
from CaSO 4 in pressing was te biomass from 
sugar rafineries was investigated in this 
work. The aim was to obtain the pressed pulp 
with increased eontent of dry matter and 
pressed juice with satisfactory feeding value. 

The use of additives in pressing plant 
materials 

The first attempts to improve the pres­
sing of materials from sugar industry were 
made in early fifties (l]. The ea2+and AJ3+ 
cations were used in pressing alkalized beet 
pulp. The improvement was smali but the 
experimental results have encouraged the 
investigators to study furtber the essence of 
the pressing process. Now, calcium chloride 
(8,13], aluminium sulphate (lO] and calcium 
sulphate are the most often used [9]. These 
additional chemical agents acidify the me­
dium fl.Xing H-ions in to pectin structure and 
they also introduce di- or threevalent ca­
tions into pectin chain improving eonside­
rably the permeability of the layer of the 
material pressed. 

When this biomass is intendend to be 
used as animai feed, the used AJ3+ is 
limited or even excluded and ea2+ is used 
instead of it [7]. In this way the adverse ef­
fects of oxalic acid is neutralized in these 
by-products. 

MATERIALSAND METIIODS 

The processing of by-products from 
sugar industry into animai feedstuffs in­
volves several phases: eollecting of organie 
refuses, wasbing and removing of admixes, 
grinding to uniform particles, pressing of 
dis in tegrated mass and drying o f pulp 
pressed (2,6]. 

As regards the energy eonsumption in 
this process, it is most important to obtain 

the pressed pulp with the highest dry matter 
(DM) eontent as possible. Therefore, va­
rious amounts of CaS04 were added into 
the mass prior to disintegrator and after 
that mixed well. The mass was heated fur­
tber to a bo ut 60 °C and pressed. 

The biomass taken directly from sugar 
rafinery was used in our investigation. 

RESULTS AND DISCUSSION 

The chemical eomposition of the by­
products eollected is shown in Table l. The 
basie characteristics of the press juice and 
pulp pressed with addition of chemical 
a gen ts and with heating or without additives 
and without heating of disintegrated mass 
are shown in Table 2. 

As it can be seen in Table 2, the use of 

T a b l e l. Basic characteristics ofwaste biomass 

DM,% 18.60 
Protein, % in dry matter 9.28 
Fibre, % in dry matter 15.61 
Fat,% in dry matter 1.32 
Minerał matters, % in dry matter 12.43 
Total sugars, % in dry matter 33.90 

CaSO 4 significantly improved the pressing 
efficiency o f the organie biomass from su gar 
industry. At the temperature of 20 °C and 
at the eoncetration o f 680 g o f CaSO 4 per 
one tone o f mass, the efficiency of pressing 
was improved by 11.7% (that is, by 3 points). 
Under the same operating eonditions but at 
the temperature of 60 °C, the pressing effi­
ciency was improved by 22.3% (that is 5.7 
points). The increase of dry matter eontent 
in pulp pressed was somewhat higher when 
the level of l 020 g CaS04/t mass was used 
but is more economic to 680 g/t of mass 
with heating up to 60 °C. 

As regards the temperature effect on 
the pressing efficiency under some other 
eonditions, the increase of the temperature 
from 20 °C to 60 °C improved pressing by 
3.9% (with no additives) that is, by only 9.4% 
with the use o f 680 g CaSO it o f mass. 
When expressed in the form of the differen­
ces of dry matter eontents in the individual 
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T a b l e 2. The characteristics of pulp pressed and press juice 

Juice Pulp pressed 
No. CaS04 Temp. 

ofsamples concentr. (OC) Amount DM Amount DM 
(git mass) (%) 

l o 20.0 52.3 
2 340 20.0 53.4 
3 680 20.0 60.3 
4 1020 20.0 61.3 

5 o 60.0 51.6 
6 340 60.0 54.3 
7 680 60.0 65.4 
8 1020 60.0 66.8 

samples, this increase was 1.1 point in the for­
mer case, that is 2.7 pointsin the latter one. 

CONCLUSION 

The efficiency o f pressing o f the organie 
refuses from sugar industry can be im­
proved by the tise o f CaSO 4 as additional 
chemical agent and with heating the disinte­
grated mass. When using 680 g CaSO it of 
biomass and by heating up to 60 °C, the yield 
is 35 t of pressed pulp containing 31 % dry 
matter and 65 t of press elear juice with 11 % 
dry matter from 100 t o f pr~ biomass. 
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