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“GREEN ECONOMY” AS A NON- WASTE PRODUCTION IN
THE SERVICE OF NATURE AND SOCIETY

Abstract. Analysis of the production development and dynamics of raw materials consumption, energy and
waste generation led to the inevitable conclusion that the further production development (and society as a whole) can
not be carried out on the basis of traditional extensive technological processes without taking into account environmen-
tal and social constraints, and requires a fundamentally new approach. This approach was called " low-and non-waste
technology "and later “clean™ and "green" technologies.

Key words: technologies, non-waste, clean, green.

As is known, the growth of human well-being depends on the pace of socio-economic development
and economic development depends crucially on the scale, intensity and nature of the use of natural re-
sources.

Analysis of the development of production, consumption of raw materials and energy, as well as the
formation of waste and the state of the environment led to the inevitable conclusion that the further develop-
ment of production (and society as a whole) can not be carried out on the basis of historically established tradi-
tional extensive technological processes without taking into account environmental and social constraints and
requires a fundamentally new approach. This approach is called "low-and waste-free technology".

For the first time the discussion of low - waste and non-waste production was held in 1976 at the in-
ternational Symposium of the CMEA member countries on theoretical, technical and economic issues of
low-waste and non-waste technologies (Dresden, GDR) with the participation of the ECE Secretariat and
UNEP. A fairly complete picture of "waste-free technology" was formulated at the pan-European meeting on
cooperation in the field of environmental protection (Geneva, 1979). The meeting adopted a special "Decla-
ration on low-waste and non-waste technology and use of waste", which states: “Waste-free technology is the
practical application of knowledge, methods and means in order to ensure the most rational use of natural
resources and energy within the framework of human needs and to protect the environment” [1,2].

The idea of multiple, cyclical use of material resources has long been widely discussed around the
world. Currently, it is technically possible (there are developed technological processes and appropriate
equipment) to reuse 2/3 of the generated waste, and in the future the industry will be mainly based on renew-
able and secondary material resources, and only expanded production will require primary, non-renewable
raw materials. This idea was called "waste-free technology”. This approach is prompted by nature itself. In
natural ecosystems, the formation of living matter and its decomposition are balanced, the waste of some
organisms serve as a habitat for others and thus a virtually closed cycle of substances is carried out.

The transition to small and waste-free production requires a fundamentally new approach to all stages
of the process and equipment. For example, in the development of technological processes, the main atten-
tion should be paid to the development of fundamentally new processes, the introduction of which signifi-
cantly reduces or virtually eliminates the formation of waste and negative impact on the environment, the
integrated use of all components of raw materials and the maximum possible use of energy potential, the
possibility of replacing primary raw materials and energy resources with secondary, the creation of energy
technological processes, the introduction of continuous processes, etc.

In the organization of small and waste-free production should provide opportunities: the creation of
closed water and gas cycles; combination of production based on the integrated use of raw materials and en-
ergy resources; industry cooperation of production based on the processing and recycling of secondary re-

KRa3¥T3Y xaGapmbicbl N3 2019 3


mailto:a.bozayeva@gmail.com

e Hayxn o 3eMmae

sources; development of standards that limit the impact on the environment, including justification of meth-
ods and designs of plants and facilities for disposal and disposal of waste; organization of continuous (inde-
pendent) control of the environment in the area of the enterprise, etc.

In the development and selection of new hardware design should be guided by the following provi-
sions: preference is given to fundamentally new devices (for example, allowing to carry out several techno-
logical processes in one device), it is necessary to optimize the size and performance, sealing devices, in their
manufacture it is advisable to use new more durable structural materials, etc.

Special requirements are imposed on raw materials and energy resources: it is necessary to carefully
justify their quality (for example, to consider the possibility of using technical water, not drinking water, but
lower quality); to conduct preliminary preparation of raw materials and fuel (extracting toxic components
from it, for example, sulfur from fuel); to provide for the possibility of replacing raw materials and energy
resources with non-traditional, local, simultaneously extracted, etc.

Finished products in the production of milk and waste-free after physical and moral wear should be
able to return to the production cycle (the possibility of recycling).

The results of the development and implementation of low - and non-waste production in different
countries were summed up at the seminar of the UN economic Commission for Europe on low-waste technolo-
gy (Tashkent, 1984). At this seminar, a new definition of waste — free technology was adopted: "Waste-free
technology is a method of production (process, enterprise, territorial — industrial complex), in which the most
rational and integrated use of raw materials and energy in the cycle of raw materials — production — consump-
tion-secondary raw materials, so that any impact on the environment does not violate its normal functioning.”
The recommendations of the Tashkent seminar were considered and approved at a meeting of Senior govern-
ment advisers and sent to all participating countries on behalf of this international organization [3].

In the USSR, the introduction of waste-free technological processes and production was carried out in
the legislative order. So in 20 article of the law of the USSR " About the state enterprise (Association)™, 1987
it is written: "The company is obliged to organize production on the basis of non-waste technologies as the
main direction of preservation of the natural environment."

In this connection special importance is the quantitative evaluation of the effectiveness of the preser-
vation of the natural environment and rational use of natural resources in modern factories.

The criteria that limit the harmful effects of industrial production on the environment are based on the
existing sanitary standards-maximum permissible concentrations (MPC) of pollutants in various components
of the environment. On their basis, scientific and technical indicators limiting the impact of production on the
environment are calculated. These indicators include standards of maximum permissible emissions (MPE)
into the atmosphere and maximum permissible discharges (MPD) into the hydrosphere. These values are
measured in impurity mass units over time for each source of organized release or discharge. At the same
time, the receipt of harmful substances from this source and from all sources in the region, taking into ac-
count the further development of infrastructure and dispersion of harmful substances in the atmosphere or
hydrosphere, should not create concentrations exceeding the maximum permissible.

To date, there is no universal criterion for quantifying the degree of non-waste production. There are
various relevant indicators in different branches of industrial production. Thus, in non-ferrous metallurgy, the
coefficient of complexity is widely used-the proportion of components extracted from processed raw materi-
als in relation to its entire amount. In some industries, this value is the degree of use in technological pro-
cesses of raw materials.

A number of chemical industries have introduced a waste-to-waste ratio; a special method for its de-
termination and classification of the corresponding process to the category of waste-to-waste, low-waste and
traditional has been developed.

The coefficient of non-waste characterizes the completeness of use in the production of material and
energy resources, as well as the intensity of the impact of this production on the environment:

Crw=F ‘Cnw-Cm-Cen-Cec

where f — coefficient of proportionality determined empirically;
Cnw — non-waste coefficient (dimensionless quantity 0<C<1);
Cm - coefficient of completeness of use of material resources;

Cen — coefficient of completeness of use of energy resources;

Cec  — coefficient of compliance with ecological requirements [2].
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The development of the concepts of "waste-free production” and "waste-free technology" took place at
a meeting of the UNEP/IEO working group in 1989.at this meeting, a new name and definition of such pro-
cesses and production was given. The international community has spread the definition of cleaner produc-
tion "Is the production, which is characterized by a continuous and complete application to processes and
products environmental strategies to prevent pollution of the environment thus, to lower the risk for mankind
and the environment." With regard to the processes - a rational use of raw materials and energy, excluding
the use of toxic raw materials, reducing the amount and degree of toxicity of all emissions and waste gener-
ated in the production process.

In terms of products, clean production means reducing its environmental impact over the life cycle
(product) from extraction of raw materials to disposal (or disposal) after use. The transition to clean produc-
tion is achieved by improving technology, applying know-how and / or by changing production management
and organization” [4].

It should be noted that all the requirements for the organization of waste-free production remain un-
changed in the transition to "clean™ production. Additional requirements for the organization of such produc-
tion are imposed on the toxicity of raw materials and products and the need to take into account the entire life
cycle of products, as well as to reduce the environmental risks of production.

Recently, the principles of green chemistry have gained leading positions in the development of the
chemical industry[5, 6], which have become widespread in the world thanks to the active support of IUPAC,
the Organization for economic cooperation and development (OECD), the Institute of green chemistry
(USA) and other organizations.

By the definition adopted by IUPAC, "Green chemistry" is "the invention, development and applica-
tion of chemical products and processes that reduce or eliminate the use and formation of hazardous sub-
stances and products"

Green chemistry should be considered as a further development of waste - free and clean technology
in the chemical industry [6]. Therefore, one cannot but agree that green chemistry should be considered "as
one of the main methods of prevention of environmental pollution™, however, it is regrettable that, for un-
known reasons, the vast experience gained by UNECE, CMEA and Russia in the development of approaches
to the creation of waste-free and clean technologies is often simply ignored. For example, in the detailed re-
view "Green chemistry: 30 - year history™ [7], as in the work [8] there is not even a mention of it.

As has been repeatedly noted, the main thing in modern production is not waste processing, but the or-
ganization of technological processes for processing raw materials in such a way that waste is not formed in
the production itself. After all, production waste is a part, for one reason or another, of unused or underuti-
lized raw materials, defective products, sludge and sludge treatment facilities that are not utilized for a given
period of time and entering the environment. However, in most cases, waste is a raw material for other indus-
tries and industries. As in the last century was noted by D. I. Mendeleyev:"There is no waste in chemistry,
but unused raw materials". The ultimate goal of modern production is the maximum possible satisfaction of
people's needs (food, clothing, housing, transport, etc.) without deterioration (and sometimes with improve-
ment) of the human environment, that is - sustainable development.
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HanneioaeBa A.K., Capuesa A.K., Bozaesa A.F., Hypceiiit C.T.

«Kacbl1 IKOHOMHMKA» TAOMFAT NeH KOFaM KbI3MeTiH/de KaJbIKChI3 OHIipic peTiHae

Tyitingeme. OHIIPICTIH TaMyBbI, IUKI3aTThI )KOHE YHEPTUSHBI TYTHIHY JUHAMHKACKHI, KAIIBIKTAP/IBIH Makaa 00-
JYBIH TaJIay XOHE IKOJIOTUSIIBIK, JJICYMETTIK MIEKTEYJIep Il Ha3apFa ajla OTBIPHIN OHIIpicTiH (KOHE TYTACTail alFaHia
KOFaMHBIH) OJIaH 9pi JaMyBbI, JOCTYPIIi SKCTCHCHUBTI TEXHOJIOTHSUIIBIK IPOLIECTEP HETi3iHAe ’KY3ere achlphlia alTMaiThHIHE
TypaJIbl CO3Ci3 KOPBHITHIHABIFA OKEJIi JKOHE Ka3ipri yaKpITTa MPHHIUNTI Type jkKaHa Tociiai Tanam ereni. byr tocin "a3
KaJIIBIKCHI3 JKOHE KaJIBIKCHI3 TEXHOJIOTH" JeT eHT131Ii, al KeHiHipek - " Ta3a "koHe" Kachul "' TEXHOJIOTHSIIAp IeTeH
aTKa ue OOJIIbL.

Tyitinai ce3mep: TeXHOIOTHSA, KANABIKCHI3, Ta3a, KaChLI.

JannsioaeBa A K., Capuesa A.K., Bo3aesa A.T'., Hypceiit C.T.

«3eJieHast I)KOHOMHUKA» KaK 0€30TX0HOe MPOU3BOJACTBO HA CJIyK0€e MPUPOIbI H 001IeCTBA

Pe3rome. AHanu3 pa3BUTHS MPOU3BOJCTBA M JAUHAMUKH TIOTPEOJICHHS CHIPhs, SHEPTUU U 00pa30BaHUs OTXOI0B
MpUBET K HEM30€)KHOMY BBIBOIY O TOM, YTO JajbHEHIIee pa3BUTHC MPOM3BOACTBA (M OOINECTBA B IIEJIOM) HE MOXKET
OCYIIIECTBIIATHCS HA OCHOBE TPATUIIMOHHBIX 3KCTCHCHBHBIX TEXHOJIOTHYCCKUX IPOIIECCOB 0€3 MPUHUMAHHUSA BO BHHMAa-
HHE YKOJOTUYECKUE U COLHATbHBIC OrPAaHUYCHHS, U TPEOYET MPHUHIMITUAIHLHO HOBOTO MOAX0/1a. DTOT MOJXO/ ITOIYUHIT
HAa3BAHUE «MAJIOOTXOHAS 1 O€30TXO/IHASI TEXHOJIOTHSI», & [MO3/IHEE - KUUCTBICY U «3CICHBIC) TEXHOJIOTHH.

KaioueBble ci10Ba: TeXHOJIOTHH, O€30TXOIHBIIN, OYMCTHUTH, 3€TICHBIH.
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EFFICIENCY AND CONVENIENCE OF A CORONA DISCHARGE OZONATION IN WATER
TREATMENT IN KAZAKHSTAN

Abstract. The article presents an overview and technical specifications of the world experience of water
ozonation is one of the main modern technologies to provide the population with clean potableg water. In addition, the
best proven practices are proposed to be effectively used in Kazakhstan, including ozonators based on coronary
discharge and improve them in accordance with the weather conditions of the country.

Key words: ozonation, corona ozonator, high voltage power supply, dielectric, solar energy.
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KA3AKCTAHJA CYJbI TASAJIAYJA O30HJAAY/bIH TOXKAIK PA3PSAL TYPIHIH
THIMALITT MEH BIHF AUJIBLIBIFBI

Tyitingeme. Maxkanasa XanbIKTBl Ta3a aybl3 CyMEH KaMTaMachl3 eTYAiH Ka3ipri 3aMaHfsl 0aCThl TEXHOJIOTHSIIA-
PBIHBIH Oipi — CyZBI 030HAAYIBIH SJEMIIK TOXipHOeIepiHe Moy KacalFaH KoHE TeXHUKAIBIK CHIIaTTaMasiapbl Oepii-
red. COHBIMEH KaTap JOJISIASHISH O3bIK TOXKipHOenepi, OHBIH KaTapbIHAa TOXKIIK pa3ps/l HETi3iHAET] 030HATOpIapAbI
Kazakcranma TniMi maiagaHy sKoHE OJIapIbl eNiMi3/IiH KIMMAaThIHA COMKEC )KETUIAIPY YCHIHBIIAbI.

Tyitinai ce3nep: 030HmaY, TOKAIK 030HATOP, KOFAPFHI KEPHEYAETI KOPEK K31, AMINEKTPHK, KYH SHEPTHACHL.

KIPICIIE

AnamsaT TIpUIUIITIHIAE CYIbIH, OHBIH IIIIHAE aybl3 CYIbIH alaThlH OpHbI epekiire. Kasipri 3amania
aZamM3aTThl aybl3 CYMEH KaMTaMachl3 €Ty QJIEMIIK MpoOsieMiIanapasiH Oipi O0ibIT TaObIIambl. AYbI3 CYIbIH
KBUIJAH-KBUIFa JKeTicreyuriniri yaen keneai. Kazipri — TaHzma aneM eniepiHiH KeIIIUTri ©3¢H CylIapblH
OpTYPJIi 9IiCTepMEH Ta3apThIIl aybl3 CyFa maijaianyna. bipak Oy skaraail aybl3 CyIblH TaNIIBUIBIFBIH KOS
aJIMal bl

Kazakcrannarsl ezeHnepain 0ip Gemiri contycTik eHipaepaeH (Mpicaisl, XKaliblk ©3eHi) OacTay amasl.
ConTycTik eHipaepae Taburu Ccy Ke3AepiHiH KypaMbIHIa MUHEPAIIbl )KOHE OPTaHUKAIBIK 3aTTap, COHAaNH-aK
MHKpPOOpTaHu3MIIep kebipek Kezmecemi. An KelOip e3eHaep OHMIPICTIK OHIpIep apKbUIBI oTemi. ATam aiT-

6 N3 2019 BectHuurk KasHHTY



