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DEVELOPMENT OF FOOD WASTES
UTILIZATION TECHNOLOGY

Abstract. At the present stage of the food industry are sources of significant quantities of wastes of organic
origin. These wastes are a valuable feed product, however, quickly decomposing, they become unsuitable for further
use and, moreover, are harmful to the environment in General and man in particular. Therefore, the main waste
processing food production is an important task to ensure forage agriculture and the prevention of environmental
pollution. The main wastes of food industry wastes are canning, wine industry, fruit and vegetable waste, meat and
fish waste, bones, bread, dairy products, waste, brewery and distillery industry waste essential oil industry, waste oil
and fat industry, waste confectionery and dairy industries, waste from livestock farms and meat processing industry.

Listed wastes for food production may be considered as secondary material resources (BMP), as they contain
protein and minerals, carbohydrates and vitamins.

Based on the above, seems highly relevant topic of this thesis, is devoted to the development of technologies for
recycling food waste.

To date, the levels of recycling of these wastes in our country and, in particular, in Shymkent, were small,
despite the fact that they contain up to 25% of the nutrients of raw materials, which again confirms the relevance of
the development of resource-saving technologies of processing food waste into feed products. Such technology
should be low-waste to ensure environmental protection.

Keywords: extrusion processing, composting, microbiological bioconversion, recycling, landfill, burial.

Objective: development of technologies for recycling food waste. The goal involves the following
tasks:

- development of a system of selective collection of household waste,

- review of technologies for the treatment of food waste;

- development on the basis of the information technology systems of disposal of food waste;

Scientific novelty of the research. On the basis of monitoring of the collection, storage, recycling
food waste, the proposed introduction of selective waste collection that will minimize inefficient and
environmentally unsafe handling of food waste. The proposed scheme sort or separate collection of waste,
which is a major trend in the reduction of emissions of harmful substances into the environment. The
proposed technology microbial bioconversion of waste into high-quality carbohydrate-protein feed and
feed additives. Also provides a process flow diagram of the extrusion processing of solid food wastes into
animal feed.

The practical significance. Worldwide recycling and disposal of household waste is becoming more
urgent problem. This mainly concerns large densely populated cities, where the annual accumulated
millions of cubic meters of all kinds of garbage. Steaming dumps, piles of discarded rubbish, overflowing
garbage cans — is familiar to many urban residents. It is estimated that every year in the country only
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accumulates solid waste 140 million cubic meters. The developed technology of food waste allows to
minimize the environmental effects from pollution by landfills, translating them from waste into feed
proteins, the proposed scheme of selective collection of waste is to minimize the cost of mechanical
processing of household waste. Problem of literacy such a huge amount of waste, no doubt, can be
classified as environmental; on the other hand, it is most closely associated with solving complex technical
and economic issues.

Objects of research: cannery waste, the wine industry, fruit and vegetable waste, brewery and
distillery industry waste essential oil industry, waste oil and fat industry, waste confectionery and dairy
industries, waste from livestock farms and meat processing industry.

Extrusion - perfect technological process for the production of products with a normalized amount of
proteins, fibers, vitamins corresponding to the indications of your dietician. The ability to control the
composition of the products of proteins, vitamins or minerals plays an important role in the prevention of
many human diseases.

It is extrusion — very progressive method of obtaining high-quality and balanced composition of
foods, the main advantages of which lie in the flexibility of its technological schemes, high performance
and small dimensions of the extruder, the continuity of the process, low production cost.

Extrusion processing of food waste involves obtaining biologically valuable, secure and persistent
storage of food. A necessary condition for achieving this purpose is the thermal treatment of waste, in
which occur the disinfection and dehydration of raw materials. From the correctness of its implementation
depends on the quality of the resulting feed.

Traditionally, the most common hours of heat treatment at elevated pressures in the apparatus of
periodic action, in particular in vacuum boilers (boilers-utilizers Lapsa) dry (no contact with live steam or
water) or wet method. In such boilers raw material is slowly heated to a temperature of 11 8-1 30° C
which kills the majority of bacteria, and sterilized for 30 to 60 minutes at a pressure of 0.3-0.4 MPa. Then
tenderized the mass is dried for several hours under a pressure of 0.05-0.06 MPa at 70-80° C. From heat-
treated wastes get meat, bone, meat, blood, bone, feather meal. It should be noted that recently in EU
countries, sterilization is carried out at a temperature 1 33° C and a pressure of 0.3 MPa for 20 minutes,
excluding the time for the ascent and descent of the steam pressure in the boiler.

We can distinguish the following main shortcomings of traditional technologies:

- the duration of the process of obtaining the finished product (up to 10-1 2 hours);

- hours of heat treatment causes denaturation of 70-75% protein, thereby reducing the nutritional
value of the product (it is poorly absorbed by the bird);

- high intensity: for installations in addition to the electricity needed gas, steam and hot water;

- environmental pollution malodorous and toxic substances (hydrogen sulfide, sulfur dioxide,
mercaptans, etc.);

- the formation of fat-containing waste water, which increases the load on local wastewater treatment
facilities.

The use of continuous-flow lines for disposal of biological wastes reduces the time of manufacture of
the finished product (meat and bone meal) to 1-2 hours and slightly increases its nutritional value.
Continuous-flow lines vary as to heat the raw materials, and temperature regimes. The raw material may
be heated either by direct contact with hot liquid coolant - fat or steam, or by using the conductive method.
The temperature treatment can be both above and below 100 C. However, these lines are also characte-
rized by high energy intensity, environmental imperfection and the additional load on local wastewater
treatment facilities.

To obtain high quality feed product, where maximum stored biological value of raw materials, it is
necessary to minimize the heat treatment. Thus it is desirable to use efficient and environmentally friendly
technologies.

Modern extruders, depending on the nature of the processed material temperature can reach 200° C, a
pressure of 4-5 MPa. At the same time, the negative effects of the treatment are minimized due to its bre-
vity. The processed material in the extruder is not more than 30-90 seconds.

The development of extrusion technology has allowed us to offer new ways of recycling wastes of
food industry, fur farms, pig and poultry breeding. The proposed technology is a dry extrusion method in
which heating of the extruded material occurs due to friction as within it, and the barrel of the extruder.
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The fundamental problem is high humidity waste (85%). For its solution the crushed wastes of animal
origin (including case and confiscated SES) is premixed with vegetable filler. In this way, reduce the
humidity of the mass fed into the extruder, to 28-30 percent. The resulting mixture is subjected to
extrusion processing, getting suitable for feeding pigs and poultry product. As filler can be used for grain,
grain waste, bran, meal. Filler volume 3-5 times more animal waste and is determined by their moisture
content.

With the passage of the mixture through the compression aperture in the barrel of the extruder inside
her rises the temperature over 110 C and the pressure is 40 atmospheres. The passage of the mixture
through the extruder does not exceed 30 seconds, and in the zone of maximum temperature, it is only 5-6
seconds, so the negative effects of the heat treatment is minimized. However during this time the mixture:

- sterilized and disinfected (disease-causing microorganisms, fungi, mold completely destroyed);

- increases in volume (due to rupture of molecular chains of starch and cell walls at the exit of the
extruder);

- homogenized (a process of grinding and mixing of raw materials in the barrel of the extruder
continues, the product becomes completely homogeneous);

- stabilized (is neutralized by the action of enzymes that cause rancidity of the product, such as lipase
and lipoxygenase, inactivated anti-nutritional factors, toxins);

- dehydrated (humidity is reduced by 50-70% of the original).

As a result, the digestibility of the protein reaches 90 percent. Amino acids are becoming more
affordable due to the destruction of molecules in the protein secondary links. The content of available
lysine reaches 88%. At the same time are totally or substantially destroyed anti-nutritional compounds
such as urease, protease inhibitors, and trypsin. Starch gelatinizes that increases its digestibility.

Fats are evenly distributed throughout the mass of the product, forming complex compounds with
starch in a ratio of 1:10, which increases their accessibility. Stability of fats increases as destroy enzymes
that cause oxidation and rancidity, such as lipase and lip oxidase, and lecithin, and Tocopherols, which are
natural stabilizers, retain full activity. The digestibility of dietary fiber increases due to chemical modi-
fication.

The rigidity of the extrusion processing, destroying pathogens, allows to obtain high-quality food,
even if the filler is represented substandard grain products. The sterility of the resulting feed is especially
important when feeding the young, as up to 90% of the livestock are dying due to diseases of the gastro-
intestinal tract or infections listed through the digestive system.

For the first time such technology for processing wastes of poultry and livestock was proposed by
American specialists in 1995 (according to the figurative expression, delivered at one of the seminars, the
Americans are extruded everything I see).

Extrusion technology biological waste disposal developed by Wenger Manufacturing (USA), inclu-
ding preliminary heat treatment of the mixture in the conditioning of the extruder, extruding the steaming
and drying of the extradites. The necessity of operations of steaming and drying increases the cost and com-
plicates the process, since in addition to electricity requires the use of other energy sources (steam and gas).

The company's technology InstaPro (USA) does not require steaming, however, the moisture content
of the resulting extradites exceeds 14-16 percent. Because product storage humidity more than 14.5% is
not allowed, to ensure a sufficiently long shelf life are the extradites optionally dried. For waste disposal
in the meat case of pig and get cheap sterile protein feed Supplement, I suggest the following scheme
(figure 1).

The method allows excluding using special dryers and diverse sources of energy to reduce tempe-
rature effects on the product. As a result it is possible to obtain a product suitable for long-term storage
(6 months) even with considerable humidity of raw materials.

Production line extrusion recycling can be designed to almost any performance. Complete techno-
logical process consists of:

1) shredding;

2) mixing the crushed mass in certain proportions with vegetable filler;

3) extrusion of the mixture;

4) cooling;

5) packing unit.
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Wastes —> Shredding Extender

Mixing

A 4

Extruding

A 4

Coolingandbagging

Figure 1 — Scheme of waste disposal in the meat industry

To the resulting product (protein feed additives) is characterized by:

protein content - between 14 and 20% (depending on the type of processed wastes and vegetable
filler);

- high digestibility (90%);

- exchange energy - 290-31 0 kcal per 100 g;

- bacterial clean - not more than 20 thousand units (at a rate of 500 thousand units);

- humidity - not more than 14%;

- long shelf life - at least 6 months.

The cost of the resulting product is determined mainly by the cost of the filler. In this case the energy
consumption for processing of 1 kg of biological wastes do not exceed 80 tiyn, whereas in the processing
in package boilers - not less than 4 tg.

The use of extrusion technology allows:

- to intensify the production process;

- to reduce energy consumption (excluding electricity for the technological process does not need
other energy sources: gas, steam, hot water);

- reduce labor costs;

- increase the utilization of raw materials;

- to improve the digestibility of foods;

- to reduce microbiological contamination of the products;

- reduce the pollution of the environment (no emissions, effluents and waste secondary).

In conclusion, we should say that the potential income households from the use of feed additives
derived from its own biological waste, can be comparable with the income from the sale of basic food
production.

The main technological machine for the production of extruded products - extruder, which consists of
several main components: the housing, equipped with heating and cooling elements, a working body
(auger, disc, piston),

Arranged in the housing, the core matrix, loading unit of processed product, power drive, system
tasks, and maintaining the temperature and other measuring and control devices.

The most important node of the extruder is the screw special design, which can be collected from the
individual model elements of different configurations. It is the auger determines the modes of material
handling, machine performance and the quality of the finished product.

Currently overseas industry offers a wide range of extrusion machine - from laboratory to high-
performance industrial plants of various designs and modifications to meet the ever-increasing require-
ments to the quality and range of products.
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Analysis of engineering and technology of extrusion of the Western countries allowed to systematize
the most important types of these machines and to classify them according to various criteria that, in our
opinion, best reflects the essence of the extrusion process and is an important auxiliary material in the
design of modern extrusion lines to produce new products.

heater Bunker

Grillwithgrids
s [eetn) | serew

O

Vi (R

O

[E—

Moldinghead . .
oldinghea Planeforwatercirculation

Figure 2 — Scheme extrusion processing of food waste into feed: 1 — cylinder; 2 — hopper; 3 — grid with grids

The apparatus operates as follows. Base composite screw is a stud with left-hand thread on which are
mounted: the screw of the first stage (input auger); auger second stage (middle part); auger third stage (the
output part);the heating of the washer.

The main auger is the most critical node of the screw extruder, which determines the performance of
the machine, the processing modes of the mixture and the quality of the finished product. Usually the
screw is single - or double-threaded worm, consisting of several sections, separated by the compression
diaphragms (steam locking or heating washers) that create resistance to movement of the mixture and
facilitate the compression and heating. Auger design provides a gradual increase of pressure and
temperature in the extruder. In some extruders depth of the helical grooves of the worm is reduced to the
output end of the auger to provide additional compaction and increasing pressure and temperature.

Sections of the worm are mounted in removable housings having on the inside longitudinal ribs for
providing movement of the mixture along the axis of the screw. In places the washers all the material
takes part of it is returned through the horizontal grooves back in the feeder and moves them to the exit
again. Through internal recirculation of the product under pressure, its temperature increases and reaches
at the exit of the extruder of considerable magnitude.

— 231 ——



Uzeecmuss Hayuonanvnot akademuu nayk Pecnyonuxu Kazaxcman

When the output of the extruder finished product "blows up", you lose the humidity, the temperature
falls and swells the stream of extradited. The use of different dies or granulating head allows you to obtain
an extradited in the form of cords (strands) various shapes, or granules of a certain size, which then require
refrigeration.

Transmission of rotation from the main drive shaft precast auger comes with dowels. Precast closed
auger housings consisting of two halves each, and one piece body. The latter is screwed to the bearing
housing press-extruder. Rectangular window in the housing is used for mounting of the tray through which
the mixture flows from the auger dosing in prefabricated housing screw. On the inner surfaces of the
housings is provided with longitudinal grooves for moving the mixture along the axis of the screw. To
reduce wear of buildings in places over the heating washers installed replaceable wearing rings (three
pieces).

At the output section of the screw part is the regulator granulator (depending on the configuration can
be set to normal output or oil separating console), consisting of the nose of the housing, the adjustment
disc (matrix) with a handle, a drive roller with a cutting knife, pressed against the adjusting disc spring.
The rotation of the drive shaft with a knife is passed through the leash and fingers. Seal on drive shaft end,
consisting of a replaceable bronze details: bushing in the nose body ring and a driven roller.

The output of the extradited is affected by the combined openings in the nose housing and the
adjusting disk. Rotate adjustment disc alters the flow area, thereby regulating the temperature and
pressure. The adjusting disc is secured in position by a bolt and is pressed against the nose-body disk. The
thermocouple in the housing serves for measuring the temperature in the pressing zone.

On the screw applies an axial force f, the torque MD and uniformly distributed load g from the own
weight of the worm. The force P and g cause the deflection of the worm. Task strength calculation is to
check the predefined dimensions of the worm and of determining allowable deflection.

A—A
X A7 ~A g \Mup x v
. N I'1T: I g
- I gﬁ T 111} i i <| X
! __IA -_——'———._,__\

| : _
d 12 .P

Figure 3 — Scheme to the calculation of a worm

To determine the design scheme of the worm is checked for flexibility according to the formula:

k-1,
A======120, 1
% ()
where k — coefficient depending on the method of fastening the end portion of the shaft k = 2; L — length
of the worm, m; Ri is the radius of gyration of the cross section, m.

| 4
=7
where J is the moment of inertia of the cross section of the shaft screw, M4; F — cross-sectional area of the

worm, m’;
- O
od
where i = dy/D — the ratio of the diameters of the worm (in the middle of the height of the ridge).

F=¢ 1-#)

J= 11-#|,
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_ 066

s

F= —3’14;10‘08 |1-0,8251=16- 107 a;

Fo3MO008TL oo g 0510768

= : : sl
ﬁl,—;é:; =0.13=120,

The condition is satisfied.

Technical characteristics of the geometric shape of the channel surrounding the head. Composite
materials based on polyethylene is subject to degradation, therefore, the transition from the cylindrical part
of the extruder to the profile of the product output end of formalizing the head should be smooth.

Head is divided into three conditional, characterized by the geometrical shape of the parts: two parts
of a circular conic section which fades into one another and a circular annular channel of constant cross
section along the length.

The shape factor for round tapered channel section K1:

In D d®
128L( D+ Dd + 4%

where L is the length of the channel, m; D is the largest diameter of the zone head, m; d — the smallest
diameter of the head m.

1=

3-3,14-0,087%-0,05
128-0,115-(0,082° 4 (1082 0L05+ 0,05
The shape factor for round tapered channel section K2:
- ]
3nDd
126L( D°+Dd +d°)

=4,4-107

k1=

=

3-3,14-0,05%- 0,037
ky= ,} 3-,11 005 J,J::‘ — =L95'm_j
128006 (005 +0.05 0.03240.0377)

The shape factor for a channel of circular annular cross-section K3:
2
="t _pt i
*OBLy Y % 23ie|RJEN

where RL is the outer radius portion of the channel of circular annular cross-section, m; RB — the radius of
the inner part of the channel of circular annular cross-section, m; L. — length of the canal zone, m.

-2 g2
R:'S— 14 D Dlﬁi [:I 01_4.' G,E]It' —D,Di_.ﬁﬂ' _
g 0,04 2.3-Ig-(0016/00124)

The total resistance coefficient of placing head:

=48 107 -

1 i |
HOE R
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k= = 82107 A
L v

404 107 13607 458
The performance of the extruder.
Performance is determined based on the length of the forming zone:
po feen
where k is the total resistance coefficient formalizing the head ¢ is a constant forward flow, m’; B is a

constant return flow, m’; y is a constant of the leakage flow, m’; n — frequency of rotation of the worm, s™'.
The calculation of the constant forward flow by the formula:

]
—

- - 1‘5',‘-{?0‘.-?2{1',-[:——'?]'&
i

i

N L

-

whereo is the angle of helix m — the number of starts of the worm , is taken m=1.
Calculation of the angle of inclination of the helix by the formula:

a=aetg =
T
_ 0075 _ oo,
@ mﬁg—}}‘,id-@,ﬂd 17.65
3.44-1-0.082-cos” T7.65-( 0*“?5 0,007) 0,007

p— = —5,05-107 4

The calculation of a constant return flow by the formula:

¥
m | =——eg| cosa sina h

_ m
. 1Z-L ’
where L is the length of the forming zone of the extrusion head L = 0,215 m.
1(232-0,007)-cas!7 65 sin17 650,007 ﬁ
B— —373-107%,7

12-0215 !
The calculation of the constants of the leakage flow by the formula:
1D, & g
' 0.Le
where L is the length of the forming zone of the extrusion head L = 0,215 m.

_3,14%0,08-00017-82f7 65°
: 10-0,215-0,007

=1.67-107% 4

Such a way

) oy 3n=F o e 15 i}
T 1SZT O W0 oy 5,3
182 107 +373-107 +1.67- 0
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when the density of the material p = 950 kg/m’
I,=3600- T p.
I7,=3600-21- 1070 350=7.17 ne! vac

The calculation of the coefficients of viscosity.
The coefficients of viscosity pl and p2 are determined by the value of the velocity gradient within
the channel of the worm and in the gap between the crest of the screw and cylinder of extruder:

l’_a&;,' e mDom-cosa 3124.008.050053 .
— —_— = =1k
II_ lii:l'l" nllﬁﬂ i JE2 0;.'30? ’
|du.| wu, mDy-n-cosa 314.008 05085 19 6071
| 5 | T 3 - T
i ﬂE‘!' lam Jif d [:l,[:l[:ll
Using rheological curve of polyethylene and found gradients of velocities defined on the chart
du
,S«ig:,d«ﬁ-[E. at the proper temperature values ji, and i,

u=80mcof A
py=100xz0 1 28

The pressure in the metering zone of the screw.

The extrusion process is possible if the pressure p in the metering zone of the screw will be more
resistance p of the crosshead or equal to, i.e.

The pressure in the metering zone of the screw.

The extrusion process is possible if the pressure p in the metering zone of the screw will be more
resistance p of the crosshead or equal to, i.e.

pzap

As it follows from depending on performance:
H! THEy
where is dynamic viscosity and resistance factor of the corresponding channel. Therefore, you should:

The pressure drop for the first channel "round tapered":
rﬁ'fi _ I, | 256-201900 o, 1
VA de - PP 304-(0082+0.05F ’

Ap=

FA= Yo, =0, 0% zciad

Trp_21-W05c2 10
A - —-= 2 Y 1,67 10wk ad
gkl 404-10° ’
The pressure drop for the second channel "round tapered":
| ey | 236 I n56.71 107 -
rﬁﬁ; _— £ _ _.56 _.,T TU =03031¢ ];

V@ hgre -l D+AF 3.04-(0.05+0,032F
M2= Pagra, =0,3- 104 woefa’

gy 2110 f05-10¢
Fi%p ] = =

=534 10 k2l a8
TRk 1,26-107
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The pressure drop for the third round of the ring":

fﬁ" _ 5,58 11, _ 5,58-2.1-107F R
bev b @ (Rt B[Ry Bl 3,14 (0.01640,0124)(0,016=0,0124F T 7
2= feers =0.79- 10" 52/ ad”

He-py 21107 0,79 10 3
A B = : L0 =346 10% kel ad’
¥ 4,8-107

The total pressure loss in making the head:
A p,=467,12+ 534,24+ 3460,94=4462 3kl 2

Thus, the pressure in making the head

a A dam T i 2
edp or pz440l3naim

If the efficiency of the transmission mechanism taken equal to 0.8, then the power of the motor must

be
N_wrst o .
N¢=?=D—,8=1 397 76 Bm
REFERENCES

[1] Babkov-Esterkin V.I. Food waste — environmental problems and directions of their solution // Intern. Congress. On
probl. Circle. Environment and urbanization. EURO'98 "A man in a big city of the 21%' century". M., June 1-4, 2008.

[2] Weissberg L.A. et al. New technologies for processing domestic and industrial wastes, "Secondary Resources", 2001,
N 5-6.

[3] Analysis of various technologies for thermal processing of solid domestic waste / Eskin NB, Tugov AN, Khomutsky
AN And others // Energetik. 2004. N 9.

[4] Belotserkovsky G.M., Kalmykov Yu.P. Modern domestic garbage trucks. The system of machines developed by AOZT
"Ecomtech" // Ekol. Systems and devices. 2008. N 4.

[S] The choice of optimal technologies for food waste processing / Yakovlev VA, Likhachev Yu.M., Gusarov V.V. and
others // Integrated processing of solid domestic waste — the most advanced technology: Sat. Tr. SPb.: SPbSTU, 2005.

[6] Jangiroff DA Concept of the program on industrial processing of solid domestic waste // Problems of the environment
and natural resources: overview information. VINITI. 2007. Issue 4.

r. BeKTypeeBa', 1I. IHananorf, K. C. Baﬁﬁonon', P. I/I3nMOBa2,
I'. Aamanosa’, 3. Cyaramypatosa’, A. YmGerkyioBa’,
IIL. %Kymataes®, M. MaxaméGeros’, I'. Hypmyxanosa >

11\/%. OyesoB atbinaarel OHTYCTiK Kasakcran memiekertik yuBepcuteTi, LlIsiMkenT, KazakcraH,
K. XKyb6anoB areiHgarsl AkTe0e OHIpIIiK MEMJICKETTIK YHHBEpCcHTETI, AkTobe, Ka3akcraH,
3OHTYCTiK Kazakcran negarorukanslk yauBepcuti, [lIsivkenT, Kasakcran

TAFAM KAJIABIKTAPBIH OHAEYAIH KEIHEHAI TEXHOJIOI'USICBIH KACAY

Annoranms. Kazipri kezeHme TaraMIBIK ©HEPKICIN KOCIIOPBIHIAPHI OPTaHUKAJIBIK KAIIBIKTAPIBIH YIKEH
MeJIIepIeri mbIFy Ke3i Oonbin TaObuTansl. By Kangslkrap eTe Oaranbl a3bIKTHIK ©HIM OOJBIN TaOBLIAABI, Oipakx,
onap Te3 OY3bUIATHIHABIKTAH Y3aK yaKbIT MaiialaHyFa xapamchi3 OOJIBII Kalajbl )KOHE COHBIMEH Karap, KopliaraH
opTara, aTal aiTKaHOa ajgaMra 3WSAHBIH TUTi3eTiH Oosaapl. COHIOBIKTAH, TaFaM OHIIPICIHEH MIBIFATHIH HEI3rl Kaul-
JIBIKTapAbl KalTa eHJiey ayblI-IIapyallbUIblK KeIIeHIHIH a3bIKThIK 0a3aChlH KAMTaMachl3 €Ty YIIIH MaHbI3bl MiHIET
00JIbIN TaOBLIA/BI KOHE KOpIaFaH OPTAHBIH JIACTAHYBIH OoJabipMaiinbl. Taram eHEpKoCiOiHIH HEri3ri KayiabIKTa-
pBIHA KaTaThIHIAP, KOHCEPBLIIK, LIapall )KacalblH ©HEPKACINTEH MIBIFATHIH KAIJBIKTApP, XKEMIC jKOHEe KOKOHIC Kaj-
IBIKTAPBI, €T JKOHE OaNIbIK KAJIBIKTaphl, CYHEK, HaH, CYT OHIMJEpI, ChIpa KaiHaTy oHE CIHPT OHEPKICIOIHIH Kall-
JIBIKTapBbl, 3(Up MalIapblH HIBIFApaTbIH OHEPKACIN KaIAbIFbl, Mall @HEpKACiOiHIH KalJbIKTaphl, KOHIUTEPIIK JKOHE
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CYT ©HEpKOCiOiHIH KalOBIKTaphl, Maj IapyalIbUIBIFEIMEH aifHaJIBICATHIH (QepManapblH JKOHE €T OHISHTIH cama-
JAp/IbIH KAJABIKTAPbI KATa/Ibl.

Taram eHpipiciHmeri Oy aUTBUIFaH KaJABIKTap, €KIHIII MaTepUANIBIK PecypcTap peTiHIe KapacTBIPBLIAIEI,
ce0e0i, oyap/IbIH KypaMbIH/a aKybI3IbIK )KOHE MUHEPANJIBIK 32TTap, KOMIpCyJiap jKoHe A9pyMeHaep Ooaibl.

Xorapbiia aiiteuiFangapaan 0acka, Oy qUCCePTALMSUIBIK KYMBICTBIH 6T€ ©3€KTI MACelieci, TAKbIPHIObI, TaFaM-
JIBIK KJIZBIKTAP/IbI TaiijIaFa achlpy TEXHOJIOTHSICHIH XKacayFa apHasabl.

Ochl yakpITKa JIeiiH OYJT KaJAbIKTapAbl Naiiara acelpy Oi3/iH eniMi3ae skoHe aTan aiTkaHaa I[lpiMkeHTTe Ko
0oJ1a KOWFaH KOK, OJapAarbl 0acTamKel IIUKI3aT KypaMbiHaa 25% AeiiH KOPEKTiK 3aTTapiAblH OOJIaThIHBIHA Kapa-
MacTaH OFaH Ha3ap ayAapbuiMaid Keini, OyJ1 »KarJaiiiaap, TaramJblK KaJAbIKTapbl a3bIKTHIK OHIMJIEpre Kaita eH-
JEYIIH pPecypCThIK KOpIAFbl TEXHOJOTHSCHIH JKacayAblH ©3CKTUITiH KepCeTim OTHIp. Bysl cekinmi TeXHOIOoThs
KOpIIaraH OpTaHbl KOPFay (bl KAMTAMAaChI3 €Ty YIIiH KAJJBIKChI3 OOIYHI THIC.

Tyin ce3aep: SKCTPY3USIIBIK OHJIEY, KOMIIOCTEPJIEY, MUKPOOHOJIOTHSIIBIK OMOKOHBEPCHIO, KaiiTa eHIey, MOJH-
TOH, KOMY.
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PA3PABOTKA KOMILJIEKCHOM NEPEPABOTKH IUIIEBBIX OTXOJ10B

AnHoranus. Ha coBpeMeHHOM 3Tare MpeanpusaTHs MHIICBON MPOMBIIUICHHOCTH SIBIISIOTCS MCTOYHUKU 3HA-
YUTEIHHOTO KOJIMYECTBA OTXOA0B OPTaHUUECKOTO MTPOUCXOKACHUSA. DTH OTXOMIBI SIBJISTIOTCS IIEHHBIM KOPMOBBIM TIPO-
JIyKTOM, OJTHaKO, OBICTPO pa3iarasich, OHH CTAaHOBATCS HENPUTOIHBIMH JJIS JTAIbHEHIIIEro NCIoap30BaHus 1, Oosee
TOT0, HAHOCSIT BPE/l OKPY’KaIOIIEeH cpezie B 00IIeM U 4enoBeKy B yacTHOCTH. [loaToMy mepepaboTka OCHOBHBIX OTXO-
JIOB TMHUIIIEBOTO MPOU3BOCTBA ABJISICTCS BAXKHOW 3ajaucii [yt o0ecreueHuss KOPMOBOU 0a3bl CETbCKOXO03SIHCTBEHHOTO
KOMILJIEKCa ¥ MPEeAO0TBPAIleHUs 3arpsi3HEHUST OKpYykKarolen cpeibl. OCHOBHBIMU OTXOJIaM{ MUIIEBON MPOMBIIIICH-
HOCTHU SABJIAKOTCA OTXOJbI KOHcepBHOﬁ, BHHO[leHL‘IeCKOﬁ MMPOMBINIICHHOCTH, (l)pyKTOBbIe " OBOIIHBIC OTXOJbI, MsC-
HBIC ¥ PBIOHBIC OTXOJbBI, KOCTH, XJe¢0, MOJIIOYHBIC MPOIAYKTHI, OTXOABI MHBOBAPEHHON M CIIUPTOBOW MPOMEIILICH-
HOCTH, OTXOJbI 3()UPHO-MACINIHON MPOMBIIIIICHHOCTH, OTXOJBI MACJIO- KHPOBOI MPOMBIIIICHHOCTH, OTXOJIbI KOH-
TUTEPCKOW W MOJOYHOM IMPOMBINUICHHOCTH, OTXOABl JKHBOTHOBOJUYECKHMX (epM U MscomepepabdaThIBaroIei
oTpaciy.

[lepeuncnennbie OTXOIBI MUAMIEBHIX MPOU3BOACTB MOTYT paCCMaTPHUBATHCS KaK BTOPUYHBIC MaTEpUATBHEIE pe-
cypcsl (BMP), Tak kak B HUX comepikaTcs OSIIKOBBIe U MUHEPAIBHEIE BEIIECTBA, YTIEBOABI 1 BUTAMUHBL.

Hcxonst 3 BEIMIECKAa3aHHOTO, YPE3BBIYANHO aKTyaJIbHON HpPEACTaBISIETCS TeMa JaHHOW TUIIOMHOW paboTHI,
MTOCBSIIEHHOM pa3paboTKe TEXHONIOTUH YTHINU3AIIH TUIIEBBIX OTXOIOB.

Jlo Hacrosiiero BpeMeH:u 00beMbl YTHIM3AIMU 3TUX OTXOAOB B HAIlICH CTpaHe W, B 4acTHOCTH, B IlIpiMKeHTe,
6I)IJ'II/I HCBCJIMKHU, HECMOTPS Ha TO, YTO B HUX COACPIKUTCA 0 25 % nuTaTeabHBIX BEIICCTB UCXOAHOI'O CbIPbA, YTO
OMATh JK€ TMOATBEPKAAET aKTyaJbHOCTh Pa3pabOTKU TEXHOJOTHH pecypcocOeperaromieil nmepepaboTKy MHIIEBBIX
OTXOJIOB B KOPMOBBIC MPOMYKTHI. Takas TEXHOJOTIHS OJDKHA OBITh MAJOOTXOJHOW Ui OOECHCUCHHS OXpPaHBI
OKpY>Karouieil cpeapl.

KiroueBble €i10Ba: DKCTPY3HOHHAS IMepepadoTKa, KOMIIOCTUPOBAHHUE, MHUKPOOUOIOTHYECKAsT OMOKOHBEPCHS,
YTHIIU3AIHH, CBAIIKY, 3aXOPOHCHHE.
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