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INTERNATIONAL STANDARD ISO 19011:2018:
PERSPECTIVES OF IMPLEMENTATION

The content of the international standard 1SO 19011:2018 was researched, its
main innovations were determined in comparison with the previous version. The changes
are due to the extension of the document scope, the unification of the 1SO standards
structure, ensuring the uniformity of terminology, the use of risk-oriented approach,
increasing of the requirements for the audit team competence. The perspectives, that can
be revealed while implementing an updated version of a regulation act, should increase
the effectiveness of organizations' first- and second-party auditing practical application
for the assurance of due performance, a higher level of ability to respond to risks and
to achieve planned goals.

Keywords: audit, standard ISO 19011:2018, prospects of practical usage,
conducting program, auditors' competence, criteria, control flowchart, risk-oriented approach.

Ilpumynsvckaa H., Anmiowko /., I'vcapeeuu H. Mescoynapoonsiii cmanoapm
IS0 19011:2018: nepcnexkmugsl umniemenmauyuu. Hcciedosano cooepoicanue merncoy-
Hapoonoco cmanoapma ISO 19011:2018, onpedenenvt e2o ocHogHbie HOBAYUU NO CPABHE-
HUIO ¢ npedvidywell gepcuell. Buecennvle usmenenus 00yciosienvl pacuiuperuem cghepul
npuMeHeHuss OOKyMeHma, yuuguxayueti cmpykmypol cmanoapmos ISO, obecneuenuem
e0UHCBA MEPMUHONIOSUYECKOU 0a3bl, UCNOIb308AHUEM PUCK-OPUEHMUPOBAHHO20 NO0X00d,
nosviuleHuem mpeboBanuli K KOMNEMeHmMHOCmU npedcmasumeneti 2pynnsl ayoumd.
Ilepcnexmusamu, Komopvie Mo2ym OMKPbIBAMbCA NPU UMNIEMEHMAYUU OOHOBIEHHOU
8epCUlL HOPMAMUBHO20 AKMA, OOIIICHBL CIAMb NOGbIUIEHUE D PEKMUBHOCU NPAKMUYECKO20
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npUMEHeHUsI NPOYeOYPbl NPOGEOCHUs OP2AHUZAYUAMU AYOUMO8 NEPEOU U 6MOPOU CMOPOH
01151 obecneyeHus y8epeHHOCMU 6 OONIICHBIX Pe3VIbmamax 0esimenbHoCmu, 6oee 8blCOK020
VPOGHSA CNOCOOHOCMU Peasuposams Ha PUCKU U OOCU2AMb 3aNJIAHUPOBAHHBIX Yelell.

Kniouegvie cnoea.: aynmur, crangapt ISO 19011:2018, nepcrnekTHUBBI TPaKTH-
YECKOro MPUMEHEHHS, IporpaMma IPOBEACHHUS, KOMIIETCHTHOCTh ayIUTOPOB, KPUTEPHH,
OIIOK-cXeMa yIpaBJICHUsI, PUCK-OPHUEHTHPOBAHHBII MOIXOI.

Background. Providing the right conditions for responsible business
activities, that will maximally meet clients expectations and demonstrate
long-term plans for working in the market, doing business, necessitates the
introduction and usage of various organization's management systems (MS).
A wide range of recommendations have been prepared under the auspices of
the International Organization of the ISO, including quality, environment,
food safety, social responsibility, information security, hygiene and health of
personnel, energy resources and more. Under the auspices of the International
Standard Organization (ISO) a wide range of recommendations, which can
be applied to MS including quality, environment, food safety, social
responsibility, information security, hygiene and health of personnel, energy
and other kinds of have been prepared. The application of these standards
implies ensuring the proper functioning of the implemented systems, confidence
and trust of stakeholders (customers, suppliers, partners, society, government
bodies, etc.), appropriate conditions for sustainable development and timely
response to market environment and audits holding [1; 2].

In July 2018, the International Standard Organization's Project
Committee ISO/PC 302 "Guidelines for auditing management systems", led
by the representative of ISO/TC 176 "Quality Management and Quality
Assurance" Denise Robitaille, published and put into effect a new version of the
international standard ISO 19011:2018 "Guidelines for auditing management
systems" [3; 4]. This version of the standard was prepared by representatives
from 42 participating states, 12 observer countries and has been ongoing
since August 2016 [5]. In the near future, this regulatory document [3] should
be translated into Ukrainian and formally adopted at the national level.

So, a detailed analysis of the international standard ISO 19011 adopted
version's content and specifics of the provisions is relevant to ensure
practically improvement of the organizations MS's functioning, the credibility
of works to assess their compliance with the requirements of various
regulatory documents, the competence of specialists involved in the audit
process, to achieve the unity and comparability of obtained results, Especially
its important in the content of taking into account and implementing
standard's requirements in practice while conducting audits by organizations'
first and second sides. This, in turn, will ensure the effectiveness of the
preparation for the audits, their implementation and further usage of obtained
results. The practical application of the updated standard version's [3]
requirements will be a reliable tool for the effectiveness of organizational
MS's determination, basic processes optimization, and, overall, improvement
of total productivity.

O
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The analysis of recent research and publications. The scientific
works of many foreign and domestic researchers and scientists were devoted
to the study of determining the MS effectiveness, the development of criteria,
methods and programs for conducting its audits, providing the necessary for
the auditors' competencies. An important contribution in this sphere has been
done by foreign and domestic scientists: D. Robitaille [6; 7], F. Dobb [8],
J. Brennan [9], A.Kuceja [10], O.Kartashova [11], Il Kalyta [12],
FO. Veryha [13], A. Momot [14] and others.

The aim of work is detailed analysis of the innovations, the provisions'
specifics and the implementation features of the international standard
ISO 19011 "Guidelines for auditing management systems" new version, in
particular in order to outline the prospects for its further application.

Materials and methods. As a methodological basis, the provisions of
the international standard's ISO 19011 "Guidelines for auditing management
systems" editions of 2011 [15] and 2018 [3], methods of comparison and
generalization, scientific study, analysis and synthesis, research systematization
of MS audits planning and implementation methodical aspects were used.

Results. In order to establish the prospects of using the new version
of the international standard ISO 19011, it is of paramount importance to
analyze its changes comparing with the previous one. It should be noted that
the version adopted in July 2018 is the third version of this regulatory
document. It repeals and replaces the previous one (adopted in 2011) without
a transition period. The main reason for the revision of this regulation's
content and requirements is the approval and release of a wide range of new
standards for MSs, that currently have a single structure (in accordance with
the provisions, stated in Annex SL to the Directive ISO/IEC, Part 1.
ISO Consolidated Supplement — Special ISO Procedures" [16] in matter of
High Level Structure), unified basic requirements and terminology. Namely
taking into consideration these factors of carrying out MSs audits the
approaches were expanded and recommendations were made regarding their
planning, conducting and assuring the competence of persons, involved
in these processes.

While characterizing the international standard ISO 19011: 2018 in
general, it should be noted that it provides guidance for MSs audits in
organizations of various sizes and areas of activity by both audit groups and
individual auditors, users, including. for the purpose of developing own
requirements for conducting audits, including for self-declaration. Regulatory
document [3] consists of a forward, introduction, 7 sections (Scope, Normative
references, Terms and definitions, Principles of auditing, Managing an auditing
programme, Conducting an audit, Competence and evaluation of auditors),
Annex (Annex A (informative). Additional guidance for auditors planning
and conducting audits) and bibliographies (4 sources).

Basing on the results of the conducted study of the standard [3]
provisions, it should be noted that the Forward of the document describes the
current general principles of the international ISO standard development,

OLLOIHRhJIIEHT V.L
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patent rights to it and the main differences from the previous (second) edition,
which are following:

* updating the terminology base, changing the primary orientation
from the audit object to its process;

* incorporating a risk-oriented approach to audit principles and
management of the audit program;

» extension of the audit program management, including its section
about planning and Annex A on recommending new concepts (organization
context, leadership, top management responsibilities, virtual audits, compliance
of the requirements, supply chain), general auditors competency requirements.

The results of conducted analysis of the introductory part of the
standard ISO 19011:2018 shows that the revision of its content is primarily
due to the necessity of updating the terminological base, structure and
principles of the MS audit, to which a number of new standards have been
published since 2011. It is worth noting that most of them have common
structure, basic requirements, terminology and basic definitions. The new
version of the document specifies that an audit may be conducted to determine
whether a number of criteria, individually or in combination. It may include:

» the requirements, that are set in one or more standards on MS;

« the policies and requirements, established by the legislation base
and relevant stakeholders;

* one or more organization's or other parties processes of MS;
» the plans of MS, related to achieving concrete results.

The study of the provisions shows that the normative act [3] also sets
out its primary focus on audits of the first (internal) and second (external
suppliers and stakeholders) parties. At the same time, regulation [3] may, in
addition to ISO / IEC 17021-1 [17], provide guidance for certification,
accreditation and / or verification of regulatory and normative requirements
by a third party. The standard [3] is intended to provide guidance on the MS
audit's management programme, its planning, conducting, as well as on the
competence and assessment of auditors and audit teams.

It should be summerised that ISO 19011:2018 [3], as previously
revised version [15], defines which guidance it contains, by whom, for what
purposes and under what conditions audits can be done. Especially important
is the fact, that analysed normative act [3] contains no references. The
application of this part is made purely to preserve the overall structure of
the ISO sections.

As a result of the conducted analysis of the terminology part, it was
found that the used terminological base was refined and re-numbered in
comparison with the previous version [15]. The numbering of terms and
definitions was brought in accordance with the international standard
ISO 9000: 2015 [18] (Table).
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Numbering ratio of used terminological base

Terms and Number of point in the standard
definitions ISO 19011:2011 | I1SO 19011:2018 | ISO 9000:2015
Audit 3.1 3.1 3.13.1
Combined audit - 3.2 3.13.2
Joint audit - 33 3.133
Audit programme | 3.13 3.4 3.134
Auditscope 3.14 3.5 3.13.5
Audit plan 3.15 3.6 3.13.6
‘Audit criteria o 3.2 3.7 3.13.7
ObJectlve ev1dence__ - 3.8 3.8.3
Audit evidence 3.3 3.9 3.13.8
Audlt ﬁndmgs 3.4 3.10 3.13.9
‘Audit conclusion - 3.5 3.11 3.13.10
Audlt chent 3.6 3.12 3.13.11
Audltee 3.7 3.13 3.13.12
Auditteam 3.9 3.14 3.13.14
Auditor 3.8 3.15 3.13.15
Technical expert 3.10 3.16 3.13.16
Observer 3.11 3.17 3.13.17
Management system 3.20 3.18 353
Risk 3.16 3.19 3.7.9
Conformity 3.18 3.20 3.6.11
3.19 3.21 3.6.9
Requirement | = 3.23 3.6.4
Performance - 3.25 3.7.8
Effectiveness — 3.26 3.7.11

In such a way, in the new version of the regulation act [3] the terms
"audit", "audit program", "audit scope", "audit plan", "audit criteria", "audit

team", "management system", "risk" have been changed and revised. These
definitions now comply with ISO 9000:2015 [18]:

* combined audit — an audit, that is carried out together at a single
auditee on two or more MS;

* joint audit — an audit, that is carried out at a single auditee by two
or more auditing organizations;

* objective evidence — some data supporting the existence or verity
of something;

* claim — a need or expectation which is stated, generally implied or
obligatory;

» process — a set of interrelated or interacting activities, which use
inputs to deliver an intended result;

* performance — a measurable result;

» effectiveness — an extent, to which planned activities are realized
and planned results are achieved.

.................
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The introduction of the first 2 definitions is due to the inclusion of the
conducting multiple audits possibility at the same time, the others — due to
the need of provision a single terminological base for all ISO standards,
which concern MS.

It is should be noted that ISO 19011: 2018 [3] sets out 7 principles that
aimed to achieve the effectiveness and reliability of this activity. In particular,
the risk-oriented approach has been added to the ethics principles, which
were set out in the previous version [15]. These ethics principles are honesty
in the presentation of results, due professional care, confidentiality,
independence and facts-based decision making. The implementation of risk-
orientated approach should have a significant impact on the planning, conduct
and reporting of these activities in order to ensure focus on issues relevant to
the audit client and effectively achieve the objectives of the program
developed. The application of this principle is closely linked to the further
content of the new standard's version [3], and in particular the fifth section
"Managing an audit program" and is aimed at identifying risks and
opportunities and responding to them.

It should be noted that the updated version of the regulation act [3]
defines the provisions for managing the audit program. In particular, the general
rules for the implementation of this activity, the requirements for setting the
goals of the audit program, its associated risks and opportunities, its development,
implementation, monitoring, analysis and improvement are regulated.

While analyzing the innovations of the standard's latest version [3],
it should also be noted that clause 5.1 "General" identified the need to predict
the dependence of the audit program's scope on the scale and features of the
audited organization, functional purpose, complexity, type of risks and
opportunities, maturity level of certain MS(s). Particular attention is paid to
the proposition that the MS's operation may be more difficult if most
important functions are outsourced or managed by other organizations. In this
case, the design, planning and validation of the audit program should take
into account the aforementioned features. It is stated that in order to understand
the context of the organization, the audit program should consider:

* activity goals;
» relevant internal and external factors;
» stakeholder needs and expectations;

* requirements for information security and privacy assurance.

Except this, the audit group should ensure the integrity of the profile
activity and prevent the usage of undue influence. It has been stated that audit
priority should be given to the allocation of resources and the choice of
methods for MS's methods with higher-risk and low-activity elements. Also
in this paragraph it is presented a modified block diagram of the audit
program's management (Figure).
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5.2. Establishing audit programme objectives -

Y

5.3. Determining and evaluating audit
programme risks and opportunities
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distributing audit report audit
PLAN DO CHECK ACT

Process flow for the management of an audit programme
(based on PDCA cycle) [3]

Another innovation of ISO 19011:2018 [3], which must be discussed,
is the introduction of the new paragraph 5.3 "Determining and evaluating
audit programme risks and opportunities". It identifies that there are a variety
of risks and opportunities inherent in the audited entity. It may affect the audit
management program and the achievement of its objectives. These factors
should be identified and communicated by the audit group members to the
organization's representatives to take appropriate action. The mentioned risks
may be related with:

* planning goals and determining the scope, number, duration,
locations and timetable of the audit;

* resources for the development of the audit program and its
implementation;

* communication (information exchange processes);

* the implementation of the program,;

* managing documented information;

* monitoring, analyzing and improvement at the audit program;

* availability and willingness to cooperate with the verified
organization, which is checked, the certificates to be collected.
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The analysis of the document's [3] provisions allows to summarize the
existence of a norm about the possibility of carrying out several audits at one
time, minimizing the time and distance while moving, compliance with the
level of the audit group competence, which is necessary to achieve the set
goals, agreeing the dates of carrying out checks with the contact key
employees of the organization.

The study of a new standard's version [3] indicates that changes have
also been made in part regarding the definition of auditor's competence and
the assessment. To ensure, identify, evaluate, maintain and enhance the overall
competence of audit group members, including. during each individual checking,
considerable attention should be paid to personal qualities (clause 7.2.2),
general and profile knowledge and skills (clause 7.2.3), in particular in the
part of the MS (clause 7.2.3.2) and their specific types in different spheres
and industries (clauses 7.2.3 — 7.2.3.5).

It is also foreseen that in order to facilitate a successful and effective
audit holding, the specialist should have competencies, including: to discuss
strategic issues with top management of the audited entity to determine
whether it has considered risk and opportunity assessment issues

The research of presented in normative act [3] Annex A "Additional
guidance for auditors planning and conducting audits" allows to confirm an
extension of the provisions set out in the audit recommendations for new MS
aspects (organization context (internal and external factors), leadership,
engaging top management and staff, etc.). Also it should be noted that Annex B
"Additional guidance for auditors for planning and conducting audits" was
taken away from the standard [3] because of extending these norms and
moving them to the relevant section.

Taking into account the widespread implementation of MS by
organizations in current practice, it is particularly important to establish the
effectiveness of their operating process, which is carried out in the form of
audits. In such a way, the speediest understanding and ability to put into practice
the updated requirements of the international standard ISO 19011:2018 [3]
will allow organizations of both state and private ownership at a higher level
to provide adjust and improve the productivity of the implemented MS. For
their work efficiency optimization the institutions will be able to respond on
risks and opportunities more fully. Also they will be able to integrate
simultaneous audits of different MS performance, expanding the range of
clients and partners, taking more account of their interests and enhancing
their business reputation. One of the important areas, where the analyzed
standard [3] can be implemented, is the assuring the quality of education,
including higher tuition.

Conclusion. The international standard ISO 19011:2018, that provides
guidance and guidelines for auditing different MS of organizations in various
fields of activity, 1s characterized by high availability and suppleness of usage
for audit teams, their representatives and other stakeholders. First of all, the
document is designed for audits that are held by representatives of first

O
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(internal) and second (suppliers, customers and other interested parties) sides,
but also may be useful for third parties (during certification). The main
innovations of this normative act's edition are updating and alignment with
other ISO standards terminology, usage of risk-oriented approach and
improvement of the block diagram of audit program management, extension
of requirements, regarding auditors' competencies, changes in annexes.
These changes are intended to ensure higher efficiency of this activity type,
simplification of carrying out procedure, expenses reduction, increasing of
compatibility with other standards on MS by integrating the content into the
High-level structure. The researched innovations of the normative act should
have a positive impact on the market advantages from the audits of the first
and second parties.

The prospect for further researches is the analysis of the international
standard ISO 19011:2018 implementation status for audits of the first and
second parties, including educational establishments, in Ukraine and the
world, the state of bringing the national regulatory framework in compliance
with the recently adopted international document.
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Ipumynsvcoka H., Anmiowko /., I'ycapesuu H. Mixcuapoonuii cmanoapm
IS0 19011:2018: nepcnekmueu imnnemenmauii.

IHocTtanoBka npodiemu. 3a0e3neUeHHS HANEKHUX YMOB AJIsl BEACHHs 100poco-
BICHOI A1IOBOT aKTHUBHOCTI, 10 OyJie MaKCUMaJbHO BIJIIMOBIJaTH OYiKYBaHHSM KITI€HTIB
1 IGMOHCTPYBAaTH JOBIOCTPOKOBI IJIaHU 100 poOOTH Ha PUHKY, BeJCHHS OizHecy, 00y-
MOBITIOE€ HEOOXiHICTh BIPOBAKEHHS Ta BUKOPUCTAHHS OPraHi3alliiMH pPi3HOMaHITHHUX
CHCTEeM YMpaBJliHHA. [X 3acTocyBaHHS Iepenbadae 3a0e3edeHHs HaIe)KHOTO PiBHS (yHK-
[[IOHYBaHHS, BIIEBHEHOCTI Ta JOBIPU 3alliKaBJICHUX CTOPIH 32 JOMOMOTOI0 TPOBEICHHS
ayautiB. OCHOBHHUM 3arajlbHOBH3HAaHHUM Ha CBITOBOMY PiBHI JOKYMEHTOM Y wLiil cdepi
€ MbkHapoaauii cranmapt /SO 1901 1, HoBa peaaKiis IKoro Hady1a YnHHOCTI B jturmHi 2018 p.
st 3a0e3meveH s HANEKHOTO PiBH (QYHKIIIOHYBaHHS CUCTEM YIPaBJIiHHS OpraHi3aiii
aKTyaJbHUM € JIeTaJbHUN aHaNi3 3MICTy Ta CIeUU(iKH MOJOKEHb 1 3aCTOCYBaHHS HOBOI
Bepcii HOPMAaTHUBHOT'O JOKYMEHTA.

Mema pobomu — neTanbHWA aHaNi3 HOBarii, crenudikyd MoaoKeHb i 0cobmu-
BOCTell iMIuteMeHTanii HOBoi penakuii cranmapty [SO 19011 "HacranoBu mono
3IIACHEHHS ayIUTiB CHUCTEM YyNpaBIiHH:A", 30KpeMa, 3 METOI OKPECIEHHS IMEPCHEKTHB
HOJAJIBIIOrO 3aCTOCYBaHHS.

Marepiaau Ta Metomu. SIK MeTOJOJOTiYHY 0a3y 3acCTOCOBAHO TMOJOKECHHS
MibkHapoaHoro cranzapty SO 19011 "HacraHoBu moAo 3AifiCHEHHS ayAWTiB CHUCTEM
ynpasniHas" pegakiiit 2011 ta 2018 pp., MeToIu TOPIBHAHHS 1 y3araibHEHHS, HAYKOBOTO
BUBYCHHSI, aHAJI3y Ta CHUHTE3y, IHAYKII Ta AEAYKIii, JOCIITHUIBKOI CHCTeMaTH3aIlil
METOAWYHUX ACTEKTiB INIaHYBaHHS 1 peaizalii ayAUTiB CUCTEM yIPaBIIiHHA.

Pe3yabTaTn gociaigxenHs. {1 BCTAHOBICHHS IEPCIIEKTUB BUKOPUCTAHHS HOBOT
penaxiii MixkHapogHOTO cTaHAapty /SO 19011 nepmodeproBoro € HeOOXITHICTh aHAIIZY
fioro 3MiH npoTH nonepeaHpoi. Mixknapomuuii ctangapt ISO 19011:2018 mictuTh HacTa-
HOBHW JIJIsI peaii3allii aynTiB CUCTeM YTIPaBIiHHS OpTaHizaliil pi3HHX MacmTadiB i cdep
IISTEHOCTI. BiH cKiamaeThes 3 IMepeaMOBH, BCTYITy, 7 PO3ALTiB, MOAATKy i 6i0miorpadii

T
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3 4 mxepen. OcoOIMBOCTSIME HOBOI Bepcii HOPMATHBHOTO aKTa € JOMOBHEHHS 3MICTY
NPUHIMIIOM PU3UK-OPIEHTOBAHOTO MiAXOMy Ta TOB’S3aHMMU 3 HUM OCOOJIHBOCTSIMH
NPOBEJICHHS ayJHTiB, 3aCTOCYBaHHS BUA03MIHEHOI OJIOK-CXEMH YHPaBIiHHS MPOrpamMoio
aynuty. Takox po3MHUpeHO BUMOTH IO KOMIETEHTHOCTI ay TUTOPIB.

BcTanoBneHo, mo po3yMiHHS Ta 3MaTHICTH A0 MPAKTUYHOI IMITZIEMEHTAIlil OHOB-
JICHUX BUMOT MiXHaponHoro ctanmapty ISO 19011:2018 nactb 3MOTry Oprasi3amisM siK
JIepKaBHOI, TaK 1 MpUBAaTHOI (POPM BIACHOCTI Ha OLBII BUCOKOMY PiBHI 3a0e3meuyBartH,
KOPUTYBAaTH Ta TiIBUITYBaTH MPOXYKTHBHICTH POOOTH BIPOBALKCHUX CHUCTEM YIIPABIIIHHS.
YcraHoBH 3MOXKYTh OLIBIN TMOBHO pearyBaTd Ha PU3WKU Ta MOXIIMBOCTI 3 METOIO OITH-
Mizanii poOoTH, MOEAHYBATH OJHOYACHI MEPEBIPKH PE3yJIbTATUBHOCTI (YHKLIOHYBaHHS
PI3HUX CHCTEM yTpaBIiHHS, PO3IINPIOBATH KOJIO KITIEHTIB i MAPTHEPIB, Ji€Billle BpaXoBy-
BaTH IXHI IHTEPECH Ta MiJABUIIYBATH JJIOBY PEIyTallito.

BucnoBku. Mixxnaponauii cranpapt ISO 19011:2018 xapakTepu3yeThCsl BUCOKOIO
JIOCTYTIHICTIO Ta 3py4YHICTIO BUKOPUCTAHHS IS Ay TUTOPCHKUX TPYII, IXHIX MPE/ICTABHUKIB
Ta IHITUX 3aIliKaBICHUX CTOPIH.

OCHOBHMMH HOBaIliIMU IIi€] peAaKiii HOPMATHBHOTO aKTa € aKTyawi3allis Ta
NpUBEACHHS Y BiANOBIAHICTH A0 iHIMX cTaHgapTiB /SO TepMiHONOTI], BUKOPUCTaHHS
PHU3UK-OPIEHTOBAHOTO MiIX0Ty, VIOCKOHAJICHHS OJIOK-CXEMH YTIPABIIIHHS IIPOTPaMOI0 ayTUTY,
PO3IIMPEHHS BHMOT, IO CTOCYIOTHCS KOMIIETEHTHOCTI ayAWTOpPIB, 3MiH y HIOJATKax.
i 3MiHU MOKIKKAHI 3a0€3MeUnTH BUIY €(DEKTHBHICTH IIbOTO BHUIY SUTBHOCTI, CIIPOIICHHS
MPOIEAYPH TIPOBEJCHHS Ta CKOPOYEHHS BHUTPAT, IIJIBUIICHHA CYMICHOCTI 3 IHIIUMH
crangapramu Ha CVY.

[epcnekTHBOIO MOJANBIINX JOCTIIKEHb € aHANi3 CTaHy 3aCTOCYBaHHS MDKHApO/I-
Horo craHaapty ISO 19011:2018 npu ayanuTax MEpIIOO i IPyror0 CTOPOHAMHU B YKpaiHi Ta
CBITI, @ TAKOXK CTaHy MPHUBEICHHAS BITIN3HIHOI HOPMATHBHOI 0a3H y BiJOBIAHICTH 0 HHOTO.

Kniouosi cnoea. aynur, craumapt ISO 19011:2018, nepcneKTUBH MPAKTUIHOTO
BUKOPHUCTAHHSI, IPOrpama MpOBEACHHS, KOMIIETEHTHICTh ay IUTOPiB, KpUTEPIi, OI0K-cxema
YIpaBIiHHSI, PU3UK-OPIEHTOBAHUH TTiIXI]T.
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POPMYBAHHSA SIKOCTI KOBAP
3 OB’€EMHHMH HAIIOBHIOBAYAMH

Hocnioscenns npucesaueno 800CKOHANEHHIO AKOCME KOBOP 3 00 EMHUMU HANOBHIO-
8ayamu 3a 00NOMO20iI0 Memodonoeii pozeopmanns Qyukyii axocmi (P@A). Bueuenmns
BUMO2 NOMEHYITIHUX CROACUBAYIE OATI0 3MO2Y NEPEMBOPUMU HAUBAZOMIWLE 3 HUX HA KOHK-
Ppemui NOKA3HUKU IKOCMI K080p. Busnaueno npiopumemuicmo 61acmusocmeli ma OCHOBHI
HanpsimMu NOKPAWEHHs SIKOCMI ONMUMI3ayiero CUPOBUHHO20 CKIady, biocmitikocmi ma
Menio8020 ONopy HaNno8HI08auis.

Kniouogi crnoga: SKiCTb, KOBIpa, METOIOJOTIS po3ropTanus (yHKuii sikocTi (PD),
BynuHOK SKOCTi, BUMOTH CIIOKHBAYiB.

Ocueeckan B., Muxaiinoea I., I'anvko C. @opmuposanue kauecmea ooesn
¢ 00vemMHbIMU HanoAHUmMeNAMU. Hlccedosanie nocesiyeHo Co8epUEHCMBEOBAHUIO KAUeCmea
00es1 ¢ 0OBEMHBIMU HANOTHUMEIAMU C NOMOWBIO MEeMOO0I02UU PA36EPbIBAHUST QYHKYUU
xkauecmea (P®K). Uzyuenue mpebosanuii nomeHyuaibHuix nompebumenei no3601uno
npeobpazosams Haubosee 3HAUUMbLE U3 HUX 6 KOHKPENHble NOKA3AMENU Kauecmea 00esi.
Onpedenenvl npuoOpUmemHoOCmy C8OUCME U OCHOBHbIE HANPAGIEHUSL YIYUUEHUS KAYecmaa
nymem OnmuMU3AyUul Coipbeso2o coCmasd, OUOCMOUKOCMU U MENI08020 CONPOMUBTLeHUS
HanoHumerel.

Kiwyegvle crnosa: KauecTBo, OCSIO0, METOIOJIOTHS pa3BepTHIBAHUS (PYHKIIUN
kauectBa (POK), Jlom kauecTBa, TpeOOBaHUS TOTPEOUTECH.

IlocranoBka npodGaemu. HoBi yMOBU PO3BUTKY pUHKY B YKpaiHi
noTpeOyIOTh BJOCKOHAICHHS SIKOCTI Ta IMiBUIICHHS KOHKYPEHTOCIPOMOXK-
HocTi mpoaykuii. Lle 3anexuth BiJl yCHinHOro BUOOPY MepeiKy CroKUBHUX
BJIACTUBOCTEH TOBapy, METO/IIB iX BUMIPIOBaHHS Ta OIliHIOBaHHSI. OCHOBHA
MeTa Oy1b-sIKOr0 BUPOOHUYOTO MIIPUEMCTBA HA Cy4aCHOMY €Tarll — II0CTa-
YaHHS HA PUHOK BUPOOIB paHillle 3a CBOIX KOHKYPEHTIB, 32 HUKYOI LI1HU Ta,
TOJIOBHE, BHUIIO1 IKOCTI.

Ha ykpaincbkoMy pUHKY peani3yroTh MOCTUIbHY MPOAYKIIIO Pi3HO-
MaHITHOTO aCOPTUMEHTY, 10 MICTUTb KOBJIPH, HAMATPAIIHUKH, TOAYIIKH Ta
pEIITY TOBapiB TAKOTO MPU3HAYEHHS 3 PI3HUMHU 00’ €MHUMH HATTOBHIOBAYaMU —

© Banenmuna Ociescvka, I'aruna Muxaiinosa, Ceimaana I'anvko, 2019
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3 MyXy BOJOTUIABHUX ITaXIB, Mip’ s, OBE4Oi, BEepOJIF0KO01 BOBHH Ta KalleMmipy,
0aBOBHSHOTO, IIIOBKOBOT'0, €BKAJIINITOBOTO i 6aMOYKOBOT'O BOJIOKOH, a TAKOXK
i3 CUTIKOHI30BaHUX CHMHTETHYHMX BOJOKOH [1; 2]. Ix MacoBe BUpOOHULITBO
3MIIACHIOIOTH BIAMOBIIHO /10 YUHHUX HOPMATUBHUX JOKYMEHTIB. Y paxyBaHHs
BUMOT CIIOKMBayiB Mij] Yac TUIAHYBaHHS BHUPOOHHUIITBA TaKOi MPOMYKIIii
3a0e3MeunTh 11 BUCOKY KOHKYPEHTOCTIPOMOKHICTD Ta YCIIIIHY peati3allito.

HopmaTuBHa Ta TexHiYHa JOKYMEHTALisI MICTUTh BUMOTH IO OCHOB-
HUX BJIACTUBOCTEH MOCTIILHUX BUPOOIB, TPOTE CIIOKUBAY1 OI[IHIOIOTH SKICTh
NPOIYKINi 32 BEIUYMHOIO CIIOKUBYOTO €(PEeKTy, TOOTO CTYIEHEM 3aJI0BO-
JIeHHS TXHIX O4iKyBaHb. TeXHIUHI MapaMETPH € JHIIEC BUXITHUMU TAHUMU JUIS
OTpUMaHHS KIHIIEBOTO Pe3yibTaTy. T0X BUHUKAE HEOOX1IHICTh BUSHAUCHHS
[ITLOBUX BUMOT, TOOTO HaJaHHS MPOYKIIii TAKMX BIACTUBOCTEH, K1 OUIKy€
cnokuBau. CamMe 11e 3aBJIaHHs Ma€ BUPINTYBATHUCh I11€ HA CTa/il IJIaHyBaHHS
JUTsl TapaHTYBaHHS TOTO, [0 BUMOTH CIIO)KMBAa4a BPAaXOBYBATHMYTHCS Ha
KOXXHOMY €Tarll >KUTTE€BOTO IIUKITY MPOAYKIIIi.

AHAI3 OCTaHHIX AOCJIIAKeHb I myOJikaniid. 3 METOI0 CTBOPEHHS
TOBapy, IO 3aJ0BOJIbHUB OM OUHAMiuHI NMOTpeOM CHOXHBadiB, Ta TPH-
MIBUAIICHHS WOTO BUXOJY Ha PUHOK BHKOPHUCTOBYIOTH HHM3KY METOIIB Ta
IHCTpYMEHTIB. J{Ji mepeTBOpEeHHs BUMOT CTIOKUBAYiB Ha MapaMeTPU SKOCTI
OUIKYBAHOT'O MPOAYKTY 1, BIAMOBIIHO, TAPaMETPH SKOCTI MPOIIECIB HTUPOKO
3aCTOCOBYIOTh METOJIOJIOT0 po3ropTanHs GyHKIIT sikocTi (PO, anrn. Quality
function deployment). POS — nie cuctemaTr30BaHu IIUIIX PO3TOPTAHHS MOTPEO
1 mobakaHb CIIOXKUBAYiB uepe3 po3ropTaHHs (YHKIIIH Ta ornepariiil AissIbHOCTI
HiANMPUEMCTBA 13 3a0€3MeYeHHS TaKOi SIKOCTI Ha KOKHOMY €Tarli >KUTTEBOTO
IIUKJTYy HOBOCTBOPIOBAHOTO TMPOIYKTY, IO O rapaHTyBaJl0 OTPUMAaHHS pe-
3yJbTaTy, SIKAH BIJMOBIIaB OM OUIKyBaHHSM CIlokuBayiB. Meta PO B Tomy,
1100 y Tporieci po3poOKH HOBUX MPOYKTIB BUPOOHUKH "TIOUYIIH" TaK 3BaHHIA
20J10¢ cnodicusaya Ta "BUKOHYBAIM BCE MPaBUIILHO 3 mepuioro pazy" [3].

3actocyBanHsi POS — nocuth momvpeHa MpakTUKa K y HAYKOBUX
JOCIIKEHHSIX, TaK 1 32 po3po0KH HOBHX TOBapiB. BapTo 3a3HaunTH, 110 11€
yHiBepcanbHU 1HCTpyMeHT. 30kpema, C. bemincbka, M. Mapnap, . XKury-
HOB Ta P. 3Hauek 3actocoByBanu PDS nns miuaHyBaHHS SIKOCTI Xap4yOBHX
npoaykTiB [4; 5]. Bucoky edeKTUBHICTH 11 METOI0JIOTIS Ma€ 3a IMJIaHyBaHHS
SKOCTI SIK HETPOJAOBOJIBUUX TOBAPIB [6; 7], Tak 1 mociyr [8].

Mema cmammi — BUSIBUTH NOOaKaHHS ITOTEHI[IMHUX CIIOKHUBaYiB
1 BpaxyBaTH iX 1] YaC BCTAHOBJICHHS TEXHIYHUX XapaKTEPUCTHK (TMTOKA3HUKIB)
3a TUTaHYBaHHS Ta pO3pOOKH HOBUX BHIIB MOCTUIHHUX BUPOOIB 3 00’ €MHUMU
HAIIOBHIOBaYaMH.

Marepianu ta metoau. DopmyBaHHS SKOCTI KOBJIp BUKOHAHO 3a Mij-
xoxy P®SI [3]. Taky meTomosorito Bepiie 3acTocoBaHo B SAmnoHii. BiamosigHo
10 Hel moOa)kaHHsI CIIO)KHWBAYiB OIIHIOIOTH 32 JOTIOMOTOI0 MAaTpHIIl, B sAKii
ONUCAHO MEeXHIYHI Xapakxmepucmuxy TMPOAYKTY Ta yini NPOEKTY. 3aBIAKU
CBOIH creniuHiit popMi Taka MATPHUIlT MaE Ha3BY bYOuHOK sikocmi, OCHOBHI
dbyHmaMeHTanbH1 OJIOKU SKOi BKa3aHi Ha puc. 1.

OLLOIHRhJIIEHT V.L
OLLOIME EHHIVAVdIIA
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Kopemnsmiitna matputis

L y

TexHiuHI XapaKTePUCTUKH
("HK? 1 l)

Martpuris B3a€EMO3B’sI3KiB

("lllo?")

Limi mpoexTy

Baxxnmsictb
Orinka IpoayKTy

BumMmoru criokuBaua

AHai3 TEXHIYHUX XapaKTePUCTHK

LinboBi 3HaAYCHHS XapaKTEPUCTHK

Puc. 1. OcHoBHI pyHAaMeHTaNbHI 0710KH ByOuHKy akocmi

IDicepeno: mobynoBano 3a [3; 9].

3a MOCIIOBHOTO BUKOPUCTaHHSI YOTHUPbOX TaKUX bByounkie sikocmi
HAWBaXIMBIII aclekTH crenudikaiiii npoAayKTiB (TEXHIUHI MapameTpu)
NIePETBOPIOIOTHCS HA TTAPAMETPH MPOLIECY, 10 CHPUSIE JOCATHEHHIO BUCOKOTO
piBHS sikocTl. B mepmomMy byodunky nobakaHHs CIIOXKHBAYiB 00€pTaIOTHCS
Ha MmexHiyHi xapakxmepucmuxu IpoAyKTy. B npyromy — 31ilCHIOETbCS IIepe-
TBOPEHHS TEXHIYHUX XapaKTEPUCTHK MPOJYKTY B LIJIOMY Ha XapaKTEePUCTUKH
HOro okpeMux KOMIIOHEHTIB. TpeTiil byourok sikocmi BCTAHOBIIIOE 3B’ SI30K
MK XapaKTePUCTHUKaMH KOMITOHEHTIB (CKJIaJIOBHX) TOBapy Ta XapaKTEPHUCTH-
KaMH TEXHOJIOTIYHOTO Tpolecy. B ueTBepTroMy — 3a3Ha4yeH1 XapaKTepUCTHKU
TEXHOJIOTIYHOTO MPOIECY BHU3HAYAIOTh CIOCIO oprasizaiii BChOro BUPOO-
HuITBa. TOX 0cOOIMBY yBary NpuaUIieHo came nepuiomy byounxy [3; 9].

JUIs NOCSTHEHHS IOCTaBJIEHOI METH NependayeHo 3aBAAaHHA, IO
BUKOHYBAJIUCh B JIEKIJIbKA €TaIIB:

* YTOYHEHHS BHMOT CITO’KHBAYa;
* TOPIBHUIbHHM aHami3 (OEHUMApPKIHT) Ta BUSHAYCHHS IT1JICH;
* TepeBe[CHHS BUMOI CIOXHBaya B 3arajibHI XapaKTepPUCTUKHU MPO-
IOYKTY (TIapaMeTpH SAKOCTI MPOIYKTY);
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* BHSABJCHHS LIIIBHOCTI (CHIIM) 3B’SI3KY MIX BIJMOBIIHUMH KOMIIO-
HEHTaMU NPOAYKTY (1110 1 sIK pOOUTH);

* BuUOIp MeTH, TOOTO TaKUX 3HAYECHb MAPAMETPIB SKOCTI MPOIYKTY,
AKl, Ha TyMKy BUPOOHHMKA, HE TUIbKH BIANOBIIaTUMYTh OYIKY-
BaHHSIM CIOXKHBaya, aje il 3a0e3neyaT KOHKYpPEHTOCIIPOMOKHICTh
CTBOPIOBAHOTO MPOAYKTY B TUIAHOBAHOMY CEKTOP1 PUHKY;

* BCTAHOBJICHHS (32 pe3yJIbTaTaMU ONHUTYBAHHSI CIIOXKHMBAYiB) pEHTUHTY
Ba)KJIMBOCTI KOMIOHEHTa "mo?", Ha OCHOBI IIUX JaHUX — BH3HAa-
YeHHS PeUTHUHTY BaXKJIMBOCTI BIAMOBIIHOTO KOMIIOHEHTa "sK?".

[IpaxTruny peamnizarnito metogoiorii PO nposeaeno y TOB "T'epa
binnep6ex I'm6X" (M. KuiB) miz yac ruianyBaHHS SIKOCT1 KOBJIP 3 00’€MHUMU
HAMOBHIOBAYaMH, OCKUJIbKM BOHM 3aliMalOTh YW HE HAWMepuly MO3UIII0
B ACOPTUMEHTI TOCTUILHUX BHUPOOIB 3a3HaueHoro mianpuemctBa. Cepen
3HaYHOI KUJTBKOCTI BapiaHTIB PO3TJSHYTO Pi3HI 32 BOJOKHHCTHUM CKJIaJIOM
HAMOBHIOBAU1 OPraHIYHOTO MOXO/KEHHS, & CAME BOBHU OBEUO1 Ta €BKAJIINTO-
BOI'0 BOJIOKHA. JIJ1s1 HoXJ1a 3aI1aHOBaHO BUKOPHUCTOBYBATH OABOBHSIHY TKAHUHY .

OnuTyBaHHS CIIOKMBAYiB MPOBEICHO aHKETYBAHHIM depe3 OiIliiHuiA
caiit TOB "I'epa binnep6ex 'M0X". Bubipka ctanoBmiia 550 pecrioHI€HTIB.

Pe3yabTaTn nociimkenns. Ha nepwomy etani nodynosu byourxy
sAKocmi 3’ICOBAHO BUMOTH CII0>KHBayiB 3aB/IIKM METOY aHKeTyBaHHs. Panime
OyJI0 BUBUEHO Ta CUCTEMAaTU30BAHO BIUMOTH 10 KOBJp 3a Mojesuto Kano [10].
OnuTyBaHHS IPYHTYBAJIOCh HA MPOIO3HUIII] HAJaHHs CIIOKMBaYaMHU TIEPEIIKY
no0akaHp 111010 IKOCTI HOBOCTBOPIOBaHUX KOBAp. KoxeH cnioxuBayu camoc-
TIHO ()OPMYJITIOBAB CBOi BUMOTH Ta MOOAKaHHS 11010 MailOyTHHOT'O TOBapy,
BHOCSYM iX B ONMUTYBAJBHUK. YHACIIIOK CHCTEeMaTH3allil JOCUTh aOCTPaKTHOI
Ta 4aCcTO MOBTOPIOBAHOI 1H(OpMAIlli BU3HAUCHO, 10 € HAMBAXITUBIIINAM JIJIS
CIOYKMBAYiB 32 KOPUCTYBAaHHS KOB/IpaMH, a came:

« BUMOTH JI0 TPUBAJIOCTI CTPOKY BUKOPHUCTaHHS (MILHUH YOXOJI,
PIBHOMIPHHUI PpO3MOJII HAMOBHIOBAaYa, MOJKJIMBICTH TpaHHS Ta
XIMIYHOT'O YUIICHHSI, HE3MIHHICTh pO3Mipy 1 popMu);

+ KOM(DOPTHICTH IiJ1 Yac CHy (JIETKICTh (Maca), yTpUMyBaHHS TEIUIA,
BIJICYTHICTh aJIEPIEHIB);

 TapHUI 30BHIMIHIN BUTIS (KOJIOPUCTHYHE O(POPMIIEHHS);

 TpUKAHATHA ITiHA.

CucremMaTH30BaHUH MEPEITIK IIMX BUMOT 3aHECEHUH 110 ByOuHKy akocmi
y 6510k "Bumoru crnoxuBaua" (puc. 2).

Y1 BUMOTH MalOTh Pi3HY BaXKJIHUBICTh (3HAUYIIICT), IKY 3alpONOHO-
BAaHO OLIHUTH CIIOXMBayaM. 3a pe3yJibTaTaMH MPOBEIECHOTO OMUTYBAHHS
BHU3HAUYEHO KOE(DILIEHTH BAaroMocTi 3a I’ SITHOAJbHOI0 HIKAJIOK y MOPSAIKY
30UTBLICHHS: 5 — AyXe BaXKJIUBO, 4 — BaXXJIMBO, 3 — MEHII Ba)JIMBO, alie
0axkaHo, 2 — HEe Ay»Ke BaXJIUBO, | — HEBAXKIIUBO.

OLLOIHRhJIIEHT V.L
OLLOIME EHHIVAVdIIA
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3a pe3yapTaTaMi OMUTYBaHHSI BCTAHOBJICHO, III0 BUMOTH '"piBHOMIp-
HUUW PO3MOJIL HaroBHIOBava", "MiHUN yoxou", "HE3MIHHICTh PO3MIpy Ta
¢dopmu" 1 HaBITh "TapHMIA 30BHIIIHINA BUTIISA" OTPUMANIN HU3bK1 OIIHKH, TOX
iX BIAHOCATPH 70 TaKWX, IO € HECYTTEBUMU IS criokuBadiB. [Ipore y pasi
KYIIBJI1 KOBAPU € BUMOTH, 1110 MAIOTh IS CIIOKMBada BUCOKY I[IHHICTb, 11€
"yTpuMmyBaHHA Teruia" Ta "BiICYTHICTh asiepreHiB” (AuB. puc. 2).

pyeuti etan po3roptranHs QYHKIIT SIKOCTI Tiependavyae BU3HAYCHHS
I[IHHOCTI TPOYKTY. J{J1s1 IIbOTO BUKOPHUCTAHO METO]T TOPIBHSAIBLHOTO aHATI3Y
(6berumapkinr). Ha 1ipoMy erami 31CTaBIISUIM HE TEXHIYHI €TaJOHHI MMOKa3-
HUKHA KOBJIp, a 3a/I0BOJICHHS TOTPEO CHOXHMBAUiB BIAMOBIIHO O OOpaHOTO
nepesiky BUMOT. 3aJI0BOJICHICTh CIOXKHMBAYIB JOCTIKYBAHOIO KOBIPOIO
MOPIBHIOBAJIM 3 KOBIPOK BIIOMOI TOProBOi MapKH — MOTEHIIHHUM
KOHKYypeHTOM. L{i MoKa3HMKM TaKOX OILIIHIOBAJIH 32 I’ ITHOAIBHOIO IIKAJIO0
(5 — BigminHO; 4 — MOoOpe; 3 — 3a70BUIBHO; 2 — TIOTaHO; | — HE3aIOBITHHO).
B tabnuti Ayounxy sxkocmi (muB. puc. 2) Halla KOBIApa IpeacTaBicHa
O11uM KBajapaToM (O), a KOBJpa KOHKYPEHTIB — YOpPHUM ().

[Tin wac mopiBHSHHS JOCTIIKYBaHOI KOBIPH 3 KOBAPOIO BiJIOMOTO
BITUMU3HSHOTO BUPOOHMKA BCTAHOBJICHO, 1110 MEpIIa Ma€ MEpeBark 3a ABoma
BUMOT'aMH, B YOTHUPbOX BHUIIAJKaX MOKA3HUK OJHAKOBUH 13 KOHKYPEHTOM
1 mporpae nuiie 3a 1iHow. Lle cBiMUnTh PO MOXKIIMBICTh BAOCKOHAJICHHS
JOCHIIKYBaHOTO TOBapy.

Ha mpemvomy eTani BU3HaA4€HO 111711 MPOEKTY — BUMOTH JI0 KOBJP, 1110
HEOOX1HO MOKPAIUTH BIAMOBIIHO O T0OaXaHb CIIOXKUBAYIB 13 ypaxyBaH-
HSIM 3a0€3MeUeHHs iX KOHKYPEHTOCIIPOMOKHOCTI. ['pyna (axiBIiiB-ekcrepTiB
3a I’ ATHOANTLHOIO IIKAJIOIO OI[IHIOBaIa KOJKHY BUMOTY ToBapy. Ilicis mpose-
JICHHS MO3KOBOI'O IITYpMY BH3HA4Y€HO, IO MEPIIOYEPTOBOr0 MOKPAIEHHS
HOTpeOyIOTh BUMOTH, SIK-OT: "yTpUMyBaHHs Teruia" Ta "BIICYTHICTb ajlepreHiB'.
[li Bumoru oTpumanu 1o 4 6aiu, 110 BiANOBIa€ piBHIO KOHKYpeHTiB. [IpoTte
MPUAHATO PIIIICHHS MPO BAOCKOHAJICHHS 1X 70 5 6aiiB. CTyiHb MOMIMIICHHS
BHU3HAYCHO 5K B1IHOIICHHS IIIbOBOTO 3HAYEHHS MOKa3HUKA JI0 MOTO OI[IHKU
B O6anmax, 1 B 000X Bumaakax BiH JopiBHIOE 1.25. BaromicTh ouiKyBaHHS
CHOXHBAYiB BCTAHOBJIEHO K JOOYTOK PEUTHHIY Ba)JIMBOCTI Ta CTYIEHS
MOJTIMIICHHS (IUB. puc. 2).

JUis1 BU3HAUEHHS CIIOCO01IB BTUIEHHS BUMOI' CIIOXKHBAUIB 13 EPETIKY
peanizoBaHo uemeepmuii etan P®S. Voro ronoBHe 3aBaHHA — 3HANUTH
BIJIMOB1/Ib HA MHUTAHHS, HACKUIBKA BUMOTU criokuBadiB ("wo?") 1moB’s3aH1
3 TEXHIYHUMU XapaKTepucTukamu npoaykry ("sax?"). Excriepramu BCTaHOBJIEHO
NepesiK MOKa3HUKIB BIACTHBOCTEH, 110 MOKHA BUMIPATH 1 AKi 3a3HAUYEHO
B TEXHIYHIA Ta HOPMATHUBHIN JOKyMEHTAallli. YMOBHO iX pO3IIJIEHO Ha
3 rpynu:

* JUIS 9OXJ1a — CHPOBHHHUM CKJIaJ1, IIIJIBHICTD, TITPOCKOMIYHICTS;

* N7 HallOBHIOBAa4Ya — CHUPOBMHHHUI CKJIaJ, TIrPOCKOMIYHICTh, 010-

CTIHKICTb, PIBHOMIPHICTh PO3MOILTY;
 JUI1 TOTOBOTO BUPOOY — JIiHIMHI pO3MIpH, Maca, MIIHICTh IIBIB,
TETUJIOBHM OTIip.

OLLOIHRhJIIEHT V.L
OLLOIME EHHIVAVdIIA
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3a pe3ynbpTaTaMy aHaIi3y Ta OIIHKHU (PaxiBI[IB-€KCIIEPTiB BCTAHOBJIE-
HO, SIK1 3 MHOKA3HHKIB SKOCTI ITOB’A3aHlI 3 THMH 4YM I1HIIMMH BHUMOTaMU
CIOKMBaYiB. Y Hamomy Jociifi Bei 11 xapakTepucTHk MaroTh Oe3mocepe-
H1i 3B’S130K 3 BUMOTaMH CIIOKHBaYiB.

Ha n’amomy erami BaxnauBO OyJI0 MPaBWIbHO BU3HAYUTH CHITY
B32€MO3B’I3KIB MK IOKAa3HUKAMH SIKOCT1 Ta BUMOT'aMH CIIOKHUBaYiB. 3 I[1€10
METO0 TOOYJ0BAaHO MATPHINIO 3B’SI3KIB, SKA € IEHTPAIHHOI YaCTUHOIO
byounxy axocmi (nuB. puc. 2). Y KIITUHKaX MaTPHUIll 3a3HAYaIOTh CUMBOJIH,
10 BCTAHOBJIIOIOTh HASIBHICTH Ta CUJTY 3B’ SI3KY:

e — criibHMM (9 OamiB);
o — cepeaHili (3 6ann);
A — cimabkwuit (1 6an).

SIK110 KIIITUHKA ITyCTa, TO 3B 30K BiJICYTHIN.

JIist KOXXHO1 XapaKTEPUCTUKH KOBIPH PO3PAXOBAHO 3HAUYIIIICThH
B32€MO3B’SI3KIB SIK I0OYTOK CHJIM B3a€MO3B’s3KiB Ta BaromocTti (%). Cyma
M0 KOXHIMA KOJIOHIII MMOKa3ye, HACKUIBKK Ba)KJIMB1 JJII HOBOi KOBIPH Ti YU
1HIII XapaKTEPUCTUKHU. 3 METOO OLIBII TOYHOT OI[IHKH PO3PAaXxOBaHO CTYIIIHb
NPIOPUTETHOCTI JUIsI KOXKHOTO TOKa3HMKa, L0 BKa3ye Ha Te, SKI 3 HHUX
0COOJIMBO BIUIMBAIOTH Ha 3a/I0BOJICHHS BUMOT CIIOKHMBadiB. HalBuiuii
OPIOPUTET y HAIIOMY JOCHIAI MalTh TaKi MapaMeTpu, SK "CHPOBHHHUN
ckian" (HamoBHIOBaya), "OlocTidkicTh" Ta "TerioBui omip", 29,8; 14,6 Ta
13,6 % B1aMOBIAHO.

OcHoBHE MpU3HAUEHHSI KOBJPY — MIATPUMAHHS ONITUMAJIBLHOT TEMITepa-
TypH TiJia, HE3aJIEKHO BiJl TEMIIEPATYPHU TOBITPSI, TA 3aXUCT JIOAMHU i1 9ac
CHY BiJl HAIMIPHHUX BTpaT Teria. Taki BIaCTUBOCTI 3ajI€kKaTh BiJl TEIJIOBOTO
OTOpY HAIMOBHIOBAYA.

Kpim Toro, Ha KOBJpax MO3HAYAETHCS il PI3HUX YNHHUKIB HABKOJIUIII-
HBOTO CEPEOBUINA, 110 MPU3BOJUTH JIO CKOPOYCHHS CTPOKY iX BHUKOPHC-
TaHHS Ta HETaTUBHOI'O BIUIMBY HA OpraHi3M JtoauHu. OJIUH 13 MOKAa3HUKIB,
IO XapaKTepu3ye CTYIIHb 3HOLIYBaHHS IMX BUPOOIB, — 1€ OlOCTIHKICTb.
Po3mnoBcromxeHuM BIUIOM pyHHYBaHHS HAIIOBHIOBAYiB KOBJIP € MIKp0010J10-
riYyHEe TOIIKOKEHHS 4epe3 KOJOoHI3aIito OakTepiil 1 rpudiB, MO CTPIMKO
MOIIMPIOIOTHCS. 32 YMOB MIJABUIIEHUX TEMIIEpaTypu 1 BOJIOTOCTi. 3HAYHO
CHIOBUTHHUTH IIi TPOIECH MOKHA 32 BUKOPHUCTAHHS O101UIHOI 0OpOoOKH
HaAIMOBHIOBAYIiB.

OT1xe, TOUUIBHUM € YJIOCKOHAJIEHHS BIIACTUBOCTEH 00’ €MHUX HAIOB-
HIOBAauiB OPIraHIYHOTO MOXOJ/KEHHS, a CaM€ BOBHM OBEYOi Ta €BKaJINTO-
BOT'O BOJIOKHA.

Lllocmuti eman nipoieMOHCTpYBaB Ha "naxy" Byounky sikocmi B3a€EMO-
JII0 TEXHIYHUX XapaKTepUCTUK Mk c0o00I0, a came B sIKHii croci0 iX 3MiHa
(ToKpareHHs) BIUTUBATUME Ha SKICTh PEIITH TOKA3HWKIiB. Sk ToOKazye
KOPEJIAIIfHA MaTPHUIA, OKPEMi XapaKTEPUCTHKU MAalOTh JOCHUTh CHIJIBLHUN
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3B’S130K (U151 TO3HAUEHHS CHJTH BUKOPHCTAHO PaHIIIe MPUIHSTI YMOBHI MTO3HA-
yeHHs (e, 0, A). Tox mosimnieHHs 3a3Ha4eHUX XapaKTePUCTUK 3 HAaBUIIIUM
NPIOPUTETOM HE BIUIMBAE HETATUBHO Ha PEIITY NOKA3HUKIB, a JIUIIE MPUBO-
IUTHh 10 B3a€MHOTO TOKpameHHs. lle crnpusiio mpuiHSATTIO 0OCTaTOYHOTO
pILIEHHS 1IOA0 MOJIMIIEHHS Ta ONTUMI3aIlli BIACTUBOCTEH KOBIP.

BucnoBku. Bukopucranus MeTo1070r1i po3ropTants QyHKIIIT TKOCTi
YMOXJIMBUIIO 3 BEJIMKOIO TOYHICTIO 1A€HTU(IKYBATU OYIKYBaHHS CIOKUBaUlB
1€ Ha eTari TIaHyBaHHS.

BuBueHHS BUMOT MOTEHLIHHUX CIIOKUBAYIB KOBJP /aJI0 3MOTY Iepe-
TBOPUTH HAWBAroMiIlli 3 HUX HA KOHKPETHI MOKa3HUKH SKOCTI.

Bu3HayeHo MpiopUTETHICTh BIACTUBOCTEN Ta 00paHO OCHOBHI HAPSIMU
MOKPAIIEHHS SIKOCT1 3aBASKH ONTUMI3allli CHPOBUHHOTO CKJIAIY, TTiABHUILIEHHIO
010CTIMKOCTI Ta TEIUIOBOTO OMOPY HAIIOBHIOBAYIB.

Ha ocHOB1 oTpuMaHuX pe3yibTaTiB AOCIIIKEHHS PO3POOJICHO IJIaH
OnTUMI3aIli SKOCTI KOBJAP 3 00’€MHUMH HAIOBHIOBAaYaMH, SKHUU BPaxOBYE
HAMBAKJIMBIII Ta MEPCHEKTUBHI MOTPEOM CMOXKUBAUIB 3a3HAYEHOTO TOBApY.
Hagani ne macte 3MOry MiHIMI3yBaTH KOPHUTYBAHHS SIKOCTI KOBJAP MICIIA
IXHBOI NIOSIBU HA PUHKY.
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Osievska V., Mykhailova G., Galko S. Formation planning of blankets with
volumetric fillers.

Background. A wide range of bedding products with various volumetric fillers is
being sold on the Ukrainian market. Their mass production is carried out in accordance
with applicable regulatory documents. Moreover, the consumer requirements taken into
account at the planning stage of the production of these products will ensure their high
competitiveness and successful sale. It is this problem that must be solved at the planning
stage, in order to ensure that customer requirements will be taken into account at each stage
of the product life cycle.

The aim of the article is to identify the wishes of potential consumers and take them
into account when establishing technical characteristics (indicators) in the processes of
planning and development of new types of beddings with volumetric fillers.

Materials and methods. The planning of the quality of the blankets was carried
out in terms of the QFD approach [3]. Practical implementation was carried out at Gerd
Billerbeck GmbH LLC (Kyiv). Among the options, different in fiber composition fillers of
organic origin were considered. Consumer surveys were carried out using the questionnaire
method through the official website of Gerd Billerbeck GmbH. The sample consisted of
550 respondents.

Results. As a result of the systematization of rather abstract and often repeating
information, it is determined what is important for consumers when using blankets, namely:
requirements for the duration of use (a durable cover, uniform distribution of the filler, the
possibility of washing and chemical cleaning, the stability of size and shape); comfort
during sleep (lightness (mass), heat retention, lack of allergens); beautiful appearance
(coloristic design) and reasonable price.

The priority level for each characteristic is calculated; it shows which of them have
a special effect on satisfying customer requirements.

The priority of properties is determined and the main directions for improving
quality are selected by optimizing the raw material composition, increasing the bio stability
and thermal resistance of fillers.

Conclusion. Based on the research results, a plan has been formed to optimize the
quality of blankets with volumetric fillers, which takes into account the most important and
promising needs of consumers of this product. This will further allow to minimize the
quality adjustments of blankets after they enter the market. Indeed, the correct and timely
selection of the characteristics of goods at the planning stage determines their usefulness
and value for the consumer. The advantage of using the Quality Function Deployment
(QFD) methodology allowed us to accurately identify customer expectations at the
planning stage.

Keywords: quality, blanket, Quality Function Deployment (QFD) methodology,
Quality House, consumer requirements.
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PHHOK COYCHOI IMPOAYKIIII: )
AETEPMIHAHTH PO3BHTKY B YKPAIHI

Ilpoananizosano cman ma menoenyii po3eumixy puHKy coycHoi npoodykyii 8 Ykpaini.
IIpedcmagneno 0CHOBHUX VKPAIHCHbKUX MOBAPOSUPOOHUKIE. Busnaueno cniegionouienHs
ma cmpyKmypy eKCnopmy i iMROpmy Ha pUHKY coycis. Busgneno npobnremu 8imuyusHAHUX
BUPOOHUKIE COYCHOI NPOOYKYII.

Kuwuyosi crosa: maiioHe3, COyCH, KETIYM, pUHOK, EKCIIOPT, IMITOPT.

boscko T., Jlonueeckan P., Illanoeanoea H. PbiHOK COYCHOU RpoOOyKyuu:
oemepmunanmel pazeumus 6 Ykpaune. [Ipoananuzupoanvl cocmosanue u meHoeHyuu
PA38UmuUsL pulHKa COyCHOU npooykyuu 8 Ykpaure. [lpedcmasienvl 0CHOBHbIE YKPAUHCKUE
npouzeooumeny. OnpeoeneHvl COOMHOWEHUE U CIMPYKMYPA SKCHOPMA U UMHOPMA HA
DpbiHKe coycos. Bulsignenvl npobnemvbi omeuecmeeHHbIX NPou3eooumeineti COyCHol npooyKyuu.

Kniouesvie cnosa: maiioHes, cOyChl, KETUYII, PBIHOK, 3KCIIOPT, UMIIOPT.

IlocTtanoBka npodaemu. Punok coycHoi mpoaykiii B Ykpaini mae
PI3HOMaHITHHUH 3a CKJIAJOM Ta CMAaKOBHMH BJIACTUBOCTSIMH aCOPTHMEHT.
[Ipore moTpebu cydacHOro CIoOKMBada CTPIMKO 3pocTaioTh. OmepaTtopu
PUHKY TIOCTIHHO TMEperyisiIatoTh MPOIO3HUIIi0, pearyoud Ha HOBI MOTpeOu
Ta 3MiHY TIOTIUTY HACEJICHHSI.

© Temsna Boscxo, Paica /Jonuescvka, Hamania Illanosanosea, 2019
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CraByieHHs CIOXKHUBAYIB IO PI3HUX BUJIIB COYCIB JIlaMETPAJIbHO MPOTH-
JIeKHE: HANPUKIIAA, Y TPUXWIHHHUKIB 3JOPOBOTO CIOCO0Y KUTTS MailoHE3
ACOLIIIOETHCS 31 MIKIUIMBOIO AJIs 310pOB’ 4 Tkero. [IpoTe s rpyna xapuoBux
MPOYKTIB 3aJIUIIAETHCS Y TIOBCSIKJIEHHOMY BXKUTKY CEepe/I JIFOICH CTapIIIoro
MIOKOJTIHHSI.

AHaJIi3 0CTaHHIX A0CizKeHb i myOJtikaniii. [IpoBinHUMYU BITUH3HS-
HUMU Ta 3aKOPJOHHUMH HAYKOBIISIMH TMPOBEACHO JOCIIHKEHHS MO0 PO3-
pOOOK 1 BIIPOBA)KEHHSI HOBUX BU/IIB MPOJIYKTIB COYCHOI TPYIIH, 30araueHux
PI3HUMH KOMIIOHEHTAMH T ABUIIICHOT 010JI0T1YHOI I[IHHOCTI, 3 METOIO TTOKpa-
MICHHS IXHHOT'O HYTPIEHTHOTO CKJIAAy Ta 3aJIOBOJICHHS MOTPEeO CydacHHX
cnoxkuBauiB. Pynascekoto I'. b. ta XKykeBuu O. M. po3pobaeHO cMeTaHHO-
POCIIUHHI COYCH 3 XPIHOM 1 TIpYMIICI0 Ta JOBEICHO, 10 KOMOIHYyBaHHS
MOJIOYHOI, €YHOI ¥ POCIMHHOI CHPOBUHM JAa€ 3MOTY HaJaTU FOTOBUM IIPO-

JlyKTaM BUCOKMX OPraHOJIENITUYHUX BJIIACTUBOCTEH Ta xapqOBo'l' IIHHOCTI [1]
benincekoro A. I1. 06rpyHTOBaH0 CKJIaJ] Ta TEXHOJIOTII0 KyNa)KOBaHOI OJii,
30anancoBaHoi 3a BMicToM 1 crmiBBinHomeHHsM [THXK ®-3 ta -6 rpym,
30aradeHoi -kapoTHHOM, CTabiJIi30BaHOI BiJi OKMCHIOBAIBHOTO TICYBaHHS
TPUPOHUMHU aHTHOKCHUAaHTamMu. KpiM Toro, 3a pe3yibTaTaMu JOCIiIKEHb 3aIpo-
MIOHOBAHO TEXHOJIOTII0 BUPOOHUIITBA MaiioHe3y Ha il ocHOBI [2]. lemyk JI. B.
1 PagzieBchkoro . I'. po3pobieHo mMaiioHe3H, B pelenTypax SKuX 3a KUPOBY
OCHOBY BUKOPHCTAHO KYTIaXi KYH)KYTHO1, OJIUBKOBO1, COEBOT Ta COHSIITHUKOBOT
OJIil, a IEYHUIN TTOPOIIOK 3aMiHEHO Ha COHSIITHUKOBI ocdomimiau [3].

[nsxu migBHIEHHS 010J0TTYHOT IIIHHOCTI COYCHOT TIPOAYKIIIi pO3IJIs-
HYTO TaKOX y Mpalsix 1HIINX HAyKOBIIB [4—7].

[Momanemmx gociAKeHb i aHamizy noTpedye CydacHU CTaH PUHKY
COYCHOT HPOAYKIIi B KOHTEKCTI PO3BUTKY €KOHOMIKM YKpaiHH B yMOBax
rio6aizaliii BApOOHUYHMX MPOIIECIB.

Memorw cmammi € aHami3 MpoOJIeM Ta BU3HAUCHHS MEPCIEKTUB PO3-
BUTKY BUPOOHHUIITBA COYCHOT MPOYKIIli, IKa Peati3y€eThCsl HA PUHKY Y KpaiHU.

Marepianu Ta MmeToau. Y npoiieci JOCHiKEHHS! BAKOPUCTAHO METOTU
aHami3y ¥ CHHTE3y, HayKOBOTO y3araJlbHEeHHsI Ta MOPIBHIHHS JaHUX HAYKO-
BUX JpKepen (MoHorpadii, cTaTTi BITUYM3HSHHUX 1 3aKOPJOHHHMX BYEHUX),
a TAKOXK BIIKPUTHUX JKEPENT MIKHAPOAHOI CTaTHCTUYHOI iH(opmartii, odi-
nidHux nanux JlepxkaBHOi ciy:)kOu craTucTuku Ykpainu ta Jlep:kaBHO1
dbickanbHOT city)k0u YKpaiHu.

Pe3yabTaTn pocaigxenns. CydyacHUl yKpaiHChKHII pUHOK COYCHOT
NPOJIYKIIIT € TOBOJII HACUYEHHIA, ITPOTE HE MAE YITKOI CTPYKTYPH 32 CErMEHTaMH.
Icnye nexinbka kateropii coyci: 3a JICTY 4561:2006, BOHU MOIIISIOTHCS
Ha CTOJIOBI Ta fiecepTHi [8]; 3a knacudikamiero npod. b. M. MakkenHna, — Ha
XOJIOJH1 (KeT4yIl, TOMATHUM COYyC, TipUMLs TOIO), rapsdi (CIOKUBAIOTHCS
y pO3irpiToMy BHIJISiAI ¥ HE MOTPeOYIOTHh J0JATKOBOTO IMPUTOTYBaHHS),
JPECUHTH (canaTHi 3ampaBKy, COyCH Ha )KHUPOBIii OCHOBI To10) [9]. 3a kinacu-
dikamiero MapkeTuHroBoi komnanii "Cunepris", € coycu conoiki GpyKToBi
Ta TOCTpl 3aKyckoBi. OcTaHHI MOJLIAIOTH Ha 0111 (MalioHE3 1 COycH Ha
MaloOHE3HI OCHOBI), YEpBOHI (KETUyNmu W COyCH Ha TOMAaTHIA OCHOBI),
ripunyHi Ta coesi [10].

EHHAWXITIVOOY
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[Tonut Ha COyCHY MPOIYKIIIFO Ma€ CE30HHUM XapaKTep 1 3MIHIOETHCS
3aJIe)KHO BiJI CMAaKOBHMX ymojo0aHb CIOXKHMBadiB. B3uMKy BiH 3pocTae Ha
MalOHe3H, BITKY — Ha MallOHE3H1 Ta ToMaTHi coycH, ketaynu. [lonan 95 %
JIOPOCJIOTO HAceJleHHsI YKpaiHU CHOKHUBAIOTh PI3HOMAHITHI COyCH, HaMIO-
MYJIIPHIIIMMHU 3 SIKUX € Maiiones 1 ketuyr [ 11]. Jlani o0 yactotu mpuadaHHs
KETUYMiB Ta 1HIIKUX COYCiB CIIOKMBauYaMu Y KpaiHu HaBEJEHO Ha puc. 1.

OnuH pa3 Ha MicsIIb, 33 JIBiui Ha MicsIb, 31

OpnuH pa3 Ha 3 Micsti

OnuH pa3 Ha TUXKACHD, 21 pe
i piame, 15

Puc. 1. YactoTa KymiBii COyCiB IOpOCIUM HacelleHHsIM YKpainu, %o

IDicepeno: po3pobiieHo aBTopamu 3a [12].

OCHOBHUMU YMHHUKAMU BUCOKOTO PIBHS CIIOKHBAHHS COYCIB € J10C-
TylHa IiHa, MOJIMBICTh MOJIMIICHHS CMaKOBHX BJIACTUBOCTEH TOTOBHX
CTpaB, a TaKOX TpuBanuii cTpok 30epiranns [13]. PiBeHs ix croxuBaHHS
NpUB’SI3aHUNA A0 1HIIMX TPOAYKTIB, OCKUIBKM BOHHM HE € CaMOCTIHHUMU
cTpaBaMH. BiamoBigHO, MpU 3MEHIICHHI CHOXKUBAHHSA M SICHHX, PHUOHHX,
MaKapOHHHX Ta 1HIIHUX MPOAYKTIB 3MEHIITY€EThCS 1 CIIOKUBAHHS COYCIB.

Haii6inpmr mommpeHnM, BHTOTOBJICHWM Y TPOMHUCIOBUX yMOBax,
COyCOM € Mationes. YIoro criokMBaHHS B HALIiH KpaiHi csArae 2 KT Ha JIOJUHY
3a pik. BpaxoByrouwu, 110 MaiioHe3 HAJIEKUTh J0 MOBCAKIACHHUX XapYOBHUX
IPOAYKTIB 1 BIIEBHEHO MOCIB MiCII€ B CIIOKHUBYOMY KOIIMKY YKPaiHIIiB, BaXK-
JMBOTO 3HaUYEHHS HAOyBae BHUSABICHHS yMOAOOaHb IIOA0 BXKUBAHHS I[HOTO
npoaykrty [11; 13].

3a MOKa3HUKOM KHPHOCTI HAHOLIBIINI MOMUT JOTENEp MaId MaliOHE3U
3 BMIcTOM kHpy Outbil sk 50 %. IlpencraBHuKamu 1i€i Tpynu MaloOHE31B
BIJITIOB1THO JI0 HAsIBHOI aCOPTUMEHTHOI Tpymu € "Cronuunuit”, "YKkpaiHChKuit"
(BmicT pociuuHOiI o1 — 60 %), "TIpoBancans" (67 %), "€Bponeiicskuit” (72 %).
[ToBHOTa aCOPTUMEHTY ITLOTO BH Ty MaiiOHE31B HAMOLIbIIIA, IXHS MUTOMA Bara —
31.5 % 3aranpHOrO 00CSTY BUpPOOHHUIITBA. BUIycKk MailoHE31B 3 BMICTOM
xupy He Ooubire Hix 50 % cTtaHOBUTH 68.5 % 3aranbHOr0 00CATY MPOJAXKY.
[TpuunHOIO TaKOro PO3MOJITY MOMUTY € TEHACHINS J0 CIOKUBAHHS MEHIII
KaJIOPIMHUX Xap4yOBUX NPOAYKTIB [8; 9; 14].

[Tormut Ha MaloOHE3HY NPOAYKIIK 3 PI3HOMAHITHUMHU J100aBKaMu
(0BOYEB1 HAMTOBHIOBAY1, IPSIHOIII, APOMATUYHI PEYOBHUHH) HAa YKPATHCHKOMY
PUHKY CTaHOBUTH Juile 14 % 3aranbHoro nonuty Ha Hei. [Ipote 3 KoKHUM
POKOM HOro 00CsTH 3pOCTaroTh B cepenboMy Ha 1.3 % [14].

teeegeseccsassecsasannns
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JluHamiky CHIOKWBAaHHS MalOHE3HO! NMPOAYKIIl Ha TyITy HaCEJICHHS
3a epiox 2008-2018 pp. npexacrasiieHo Ha puc. 2.

3,5

3

1,5 T T T T T T T T T - T 1’8 1

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Poxn

Puc. 2. lunamika crio>)kuBaHHS MaHOHE3HO1 TPOIYKIIIi HA TyITy HACEJICHHS
B 2008-2018 pp., Kr/pik

IDicepeno: po3pobneHo aBropamu 3a [13; 15].

3a maHUMU puc. 2, MOKHA CTBEPIKYBATH, IO BIPOJOBXK OCTaHHIX
7 POKIB CHOCTEPIraeThCs 3HUKEHHS 0OCSTIB CIIOKUBAaHHS MaillOHE3HOI Ipo-
OyKUli Ha qyury HacesneHHd. OJHUM 13 paKkTopiB 3MEHIIEHHS MOMUTY Ha Hel
€ HU3bKa IJIATOCIIPOMOKHICTh CIIO’KMBAY1B CTOCOBHO MPU0aHHS IPOIYKTIB,
10 BIJMOBIIAI0Th €KOJIOTTYHUM CTaHJapTaM, CIIOXHKBaul IIYKAIOTh IUIAXU
JUIsl 3M1HU cBoro paiiony. Hanpuknaz, Bce yacrimie oOuparoTh MallOHE3HY
NPOAYKIIO 3 MEHILIOK KaJOPIMHICTIO, JIErKl cOycH ab0o 30BCIM B1JAMOBIIS-
I0TbCS B1J iX CHOXKHUBaHHA. [HIIMN (akTop — PO3BUTOK MOMYJISIPHOCTI
3aKJIa/(iB MIBUIKOTO XapuyBaHHs B YKpaiHi 1, IK HACIN0K, 3pOCTAHHS TIOIHUTY
Ha HOB1, HE3BUYHI CMaKH COYCHOT MPOAYKIIIi.

Punok maiioHe3iB, KETUymiB Ta 1HIIUX COYCiB YKpaiHM € BHCOKO-
KOHKYpeHTHHM. BapTo 3a3HaunTH, 10 OCHOBHA KOHKYPEHLIA BiI0yBa€ThCS
TUTBKU MK BITYUM3HSAHUMHU BUPOOHMKAMH, OCKITBKU 3aKOPIOHHA MPOAYKIIiS
3aliMa€e He3HAYHY YaCTKy PHHKY. OTxe, OCHOBHE 3aBJaHHS AK IS THX, 11O
BXKE € Ha PUHKY, TaK 1 JUII HOBUX IiIIPUEMCTB — 1€ TomIyK BUIBHHX 200
MIBUAKO3POCTAIOYMX HIMI [T MPOCYBAaHHS CBO€ET mpoayKiii. BogHouac Benuki
HiAMPUEMCTBA 3a JOTIOMOTOI0 PEKJIaMH Ta MapKETUHTY MOXYTh (DAKTHYHO
CTBOPIOBATH HOBI HillIi, po3po0iisitoud "HOBUHKU", TOA1 K IJs ApiOHUX
HiANPUEMCTB MIPOCYBAHHS HOBOTO MPOAYKTY ycKiaaHene [12].

Bucoxka KOHKypeHum Ha PUHKY CIPHHHSE SPOCTAHHS ACTOK PUHKY
BEJIMKHUX MIANPUEMCTB 1 BUTICHEHHS CIAa0IINX KOHKypeHTlB Lle moB’s13aH0
3 TUM, IO BUTPATH Ha BUPOOHMIITBO Ta PEaNi3aIliio MPOAYKIi 30UIbIIYyIOThCS,
pEeHTa0eNbHICTh Oi13HECY 3HIKYETHCS 1 HA PUHKY 3aIMIIAIOTHCS JIMIIE
KOMIIaHii, 31aTHI 3a0e3neunTy BeNMKI 0OCSTW BUPOOHHIITBA 1 peaiisaii,
3aIlpOIMOHYBATH CIIOKMBAaYaM YHIKaIbHHUIA MPOAYKT.

CrtpyKkTypy BUpPOOHMIITBA MallOHE3y Ta COYCHOI MPOAYKILii B YKpaiHi
3a 2018 p. npencrasieHo Ha puc. 3.
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Maiionesn, 61.1 Keruynu Ta ToMatHi
[ coycu, 30.4

Ipunns, 3
Trmii coycw, 5.2 Coesmii coyc, 0.3
Puc. 3. CtpykTypa BUpOOHHIITBA COYCHOT MPOIYKIIi{

B Ykpaini 3a 2018 p., %

IDicepeno: po3pobieHo aBropamu 3a [11].

HaiiGimpi1y 9acTKy pUHKY 3aiiMaloTh MailOHE3H1 coycH. TeHJeHIIis
nepeBary i€l NpoayKLii HaJl IHIIMMH COyCaMu IpuTaMaHHa He Tutbku 2018 p.,
a ¥ munynuM pokaM. Hanmpuknan, y 2017 p. puHKOBa 4yacTka MallOHE3Y
cranoBmia 62.4 %, 2016 p. — 63.2, 2015 p. — 62.7 %.

Jpyre Micuie mocijia€ BUpOOHHUIITBO KETYYIIB Ta TOMAaTHUX COYCIB,
TPETE — TIPYHIIi, 1HIT COYCH MAIOTh MEHIIIHU MOIHUT.

AHani3 1MHaMIKU BUpOOHMIITBA MalOHE3HOI NPOAYKLii B YKpaiHi 3a
nepioa 2008-2018 pp. (puc. 4) nae miacTaBu A1 BACHOBKIB, 1110, no-nepuie,
el puHOK B YKpaiHi PO3BUBABCS y JAEKUIbKA €TalliB, 1, n0-0pyee, OCTAaHHIM
4acOM CIIOCTEPIraeThCs TEHACHIIIS 10 3HMKEeHHs Bupoonuirea [11; 13; 15; 16].

180 4174

162 163,8 160,5
S . -

B T

BupoOHuiITBO , THC. T

112,7
100 T T T T T T T T T T 1

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Poxn

Puc. 4. [lnnamixa BUpoOHMIITBA MalioHe3HOI poAykuii B Ykpaini y 20072018 pp.

IDicepeno: po3pobneno apropamu 3a [11; 13; 15; 16].

Y mnepion 2008-2012 pp. BUpPOOHHMITBO MaMOHE31B KOJUBAJIOCS
HE3HA4YHOIO Miporo, a B 2013 p. pi3ko 3MeHIIMIOCS Maike Ha TpeTuHy. Lle
TIOB’SI3aHO 3 TIOZIOPOYKYAHHSIM CHPOBUHH, JICBATBBAIlI€I0 TPUBHI Ta 3arajlbHOIO
€KOHOMIUHOI0 cHuTyariero y cBiti. Y 2013-2016 pp. cnocrepiranocs Hapo-
IIEHHSI OOCATIB BHPOOHHUIITBA MalOHE3HOI MPOAYKIi B YKpaiHi, mpoTe

teeegessccsessecsasannns

30



ISSN 1998-2666. Tosapu i punxu. 2019. No4

........................................................................................................................................... §eoeee

nourHatouu 3 2016 p. nposBIs€ThCA TEHACHLIS 10 iX 3HMKeHHs. Lle mosc-
HIOETHCS 3POCTAHHSIM KUIBKOCTI TOPTOBEIBLHUX MEPEK, 1€ PEai3yloTh IO
MPOIYKINIO, PSKIIAMHUMH Ta MAPKETHHIOBUMU CTPATETisIMH, 3aIliKaBJICHICTIO
CIIO’KMBAUiB Y HOBUX BHJIaX MallOHE3HMX coyciB [16].

SIKII0 TPOCTEKUTH AMHAMIKY KUTBKOCTI MIANPUEMCTB, K1 BUTOTOBJIS-
I0Th MAaHOHE3HY MPOJYKIliI0 B YKpaiHi, MOXKHA MOMITUTH JIOCUTh 3HAYHE il
3mentmieHHs: y 2011 p. ix kimbkicTh cranoBmia 87,y 2015 p.—74,ay 2017 p. —
64 mianpuemcTBa, mo Ha 25.3 % wmenme, Hixk y 2015 p. Taka TeHaeHIis
NOB’sA3aHAa HE JIUIIE 31 CTAHOM EKOHOMIKM B KpaiHi, a ¥ 13 MOJITUYHOIO
cuTyaIri€er Ha cxoni Ykpainu [10].

3arasiom, ycix BUpOOHUKIB MailOHE3HOT MPOYKIIil Ha BITYN3HIHOMY
PUHKY YMOBHO MO>KHA TIOJIIJTUTH HA TP TPYIIH:

OJIUHO-J1CUPOBI KOMOIHAMU TIPAITFOIOTH 3 PAJTHCHKUX YaciB, 00T HAHHS
Ha HHUX € 3HOLICHUM, ITPOTE IXHI TOPrOBI MAapKH JaBHO BiJOMI CIIO’KUBAYAM.
Le IIpAT "Bomunsxonmuur", [IpAT "JIeBiBcbkHil *HpoBUIl KOMOiHAT",
[IpAT "XapkiBcekuit xupoBuit komOiHat", [IpAT "Uymak", TOB "Oumic",
BOHU YTpUMYIOTh 62.3 % yChOro yKpaiHCbKOIO pUHKY;

Hog6i komnanii 3 arpecuBHoro nosiTukoro: 111 "Bikrop 1 K", TOB "TK
"Vpoxaii", TOB "lIpaitm-IIpoxykt", siki 3aiiMaroTs 26.7 % pUHKY Ta JOCUThH
MIBUKO 3aBOIOBAIIN IPUXUIIBHICTH CIIOKUBAYIB;

OpibHi pecioHanvHi ipmu, K1 HE MaIOTh BIIACHUX TOPTOBUX MapoK.
s rpyna oxorroe 11 % punky maiionesy, 1o Hei HasiexaTts: TOB "Poekc",
TOB "Kpuctan". KinbKicTh HiIMPUEMCTB TPYIH IIOPOKY 3MEHIIYEThCS Yepes3
BHUCOKY KOHKYpEHIIito Ha puHKY [13; 16].

Y 2017 p. OCHOBHUMH BUPOOHMKAMH MaHOHE3HOI MPOIYKIIii Oyiu:
[IpAT "Bonunbxonguur" (TM "Topuun"), [IpAT "Uymak" (TM "Uymax"),
[IpAT "JIbBiBchKuii sxupoBuit kom6iHat" (TM "Illeapo"), ITIT "Biktop 1 K"
(TM "Koponiscbkuii cmak"), TOB "TK "Ypoxaii" (TM "Cnasomnis"). Ixuimu
KOHKYpPEHTaMH Ha BITYM3HSHOMY PHUHKY MaiOHe3y 1 COYCiB BHUCTYHalOTh
kommadist "JITJ] Onic" (TM "Omic"), IIpAT "KuiBchkuii MaprapuHoBHii 3aBof"
(TM "Onkom"), TOB "IIpaitm-ITpoaykt" (TM "MakMaii"), TOB "Jlenpta"
(TM "T'ynsii-ione"), TOB "®opec" (TM "dopec") (puc. 5) [13; 16].

T™M "Yymak", 16.1 ™ "Hl-leﬂpoa 14.4 /_TM "KopomiBcekuii cmak", 12.2
//(/H—’hﬂr’u TM "CHaBOHiH", 9-1
_— \____TM "Omic", 7.1

T™M "Onkom", 6.5
T™ "MakMaii", 5.4

TM "T'ynsii-ione", 4.2
TOB "®opec", 2

TM "Topuun", 21.7

Iammi, 1.3

Puc. 5. OcHoBHI BUpOOHUKHM MaliOHE3HOI MPOoayKIlii B Ykpainiy 2017 p., %

IDicepeno: po3pobneHo aBTopamu 3a [16].
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o ® XapakTeprucTHUKa aCOPTUMEHTY COYCHOI MPOAYKIIl MPOBIIHUX BITUM3-
o) E ! HSAHMX BUPOOHMKIB Ta i1 po3aApiOHUX 11iH Ha uctonaza 2019 p. npencraBieHo
i @: Bmabnuyi.
~ 5 ACOPTHMEHT i 1iana3oH WiH COYCHOI MPOAYKIii MPOBIAHUX TOPrOBUX MapOK
AN
2 Topeosa IIpooykyis / po3opiona yina 3a 100 2
(&) MapKa Maiones Kemuyn coyc 2ipuuys
o: " " "JlenmikaTecHui",
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E —m n€ ~ &N HarlﬂHHH s uT " uq Al MH—[Ha s
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: = o - 3onotuit", "Yumi", :, o . 3 xpiHoM",
2, Jomarmiii"/ " " I'pubnuit", "Canebeni", : "
S 3 manpukor", " . "o . Kozanpka'/
=~ 6.75-7.10 rpu " " Mexikano", "Uwumi",
= 3 vacHukom"/ ,a o 8.00-9.40 rpu
4.80-5.60 rpu Asziarcekuit"/
' ' 9.00-10.50 rpu
"XepcoHchKkHi",
"TomarHuii GpipMoBHit",
"Light 3 exctpaktoM : "KyxapchKuii KITacHIHMI",
"CnpasxHiit", JIUCTS CTeBil", "Kyxapcbkuii 3 oBouamu',
"AnerutHuii", "Red hot 3 roctpum  © "Kyxapcekuii 3 ipstHOITIA-
"ITpoBancains", nepiem xananenso", :mu", "Cupnuit", "Taprap",
= "Jlerkuit "3 )KOBTUX XepCOHCh- : "bazmmikara", "dpaHiry3n-
g CIIpaBXKHiit", KHX TOMATiB", KW 3 TipunIero”, B
D>.9 "TicHui", "Jlarigauii", "Texacpkuii bapOexro",
= "OnuekoBuit", :"Jlarimuuii s gireit”, - "Kapnarcekuii 3 rppubamu’”,
"BepiukoBuit”, "JTo manumky", "Ationi 3 YacHUKOM",
"Canatuuit"/ "Tomatauit", "T'pus", : "Canebemni", "I py3uHCh-
4.70-7.70 rpu "umi" / xuit", "boarapcekuit
4.38-4.65 rpu 3 COJIOJIKUM TIeprem",
"Ko3zanpkuii 3 xpiHom'"/
o 9.15-10.00 rpu
" loMarHii HIK.OHCI,’,Ka
L] " s JariaHa’,
Jutst tite", anunaHuit " on " M
_ " . 9 " “non . Kpacnonapcekuit", Menosa",
> JIbBIBCHKUI Jlarigauit", "Yeppi", " oo " "
g Mperiva" " " Xepconcbkuit", "o ®paHLy3bka
& pemiym", Bapbexkio", C " 3
) " " " N .., ' meapmeHiB", "Tabacko", Toctpa
=f IIpoBancanp", Tomarnuit i gireit"”, ; A " "
= " . ey o JOKWKA ToMartirHs"/ JIOManTHs",
} Canaamit’, i’/ 7.50-10.00 rpH "Vkpaincbka
"Cupauit"/ 5.05-5.35 rpu ’ HUTP P "
4.15-6.00 rpn 3 Xpinom”/
) ) 8.00-8.60 rpu
"ImmepaTopchkmii’,
= "KoposiBcbkuit",
X " "
= IIpoBancans", " .
E n Al n eall Caue6enl b " M n
o CasarkoBuid", TomatHuit", " o Koponiscbka",
= " o " " Mammyani”, " "
S| Uynosuit", Jo wanuuky", " o ®panuy3bka",
=z " call n 1 Hnon mn FOCTpHH 2 n 1
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< HA TePEeTeInHNX
= ainsx"/
6.80—7.65 rpH

IDicepeno: po3pobieHo apTopamu 3a [17-20].

[IpAT "BonuHpX0aauHT" — KOMIaHis, SKa HAJIEKHUTh MIKHAPOIHIH
koprnopariii "Hectne" Ta BIeBHEHO YTPHUMY€E JIAEPCTBO HA BITYMZHIHOMY
pUHKY KeTuymy 1 Maione3iB. Cepen mpeacTaBiIeHUX OpeHIIB OJIU3bKO
25 % wmaiionesy 1 70 % keTuyIry, 0 CIIOKUBAE HACETICHHS Y KpaiHH, IPUTIA/IA€
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Ha TM "Topuun". I1ix miero mapkoro BUpoOsieTses 10 Halipi3HOMaHITHIIIIMX
BHJIIB COYCIB, 10 Toro x, "Mexikano", "Uumi" ta "A3iarchkuii" HE BUTO-
TOBJIIIOTHCA 1HIIMMUA BUPOOHUKAMH.

[Tomizk OcTaHHIX HOBUHOK, SIK1 3’ SIBUJIUCS] B ACOPTUMEHTHOMY TEPENIKY
MIPUEMCTBA, MO>KHA Ha3BaTU MailloHe3HHUH coyc "3 yacHUKOM", 110 JT0/a€
4yJI0OBOT'O CMaKy He JIMIIIE cajlaTaM, ajie i TOTOBUM CTpaBaM, a TAKOXK callaTHI
3anpaBku "3 TpaBamu'" Ta "['ipunuHo-MenoBa'.

[IpAT "Bomunsxonaiar imnoptye cBoro mpoaykitito go CIIA, [3paimo,
bonrapii, [Tonsmi, Jlatsii Tommo [17].

[IpAT "Yymax" 3acHOBaHO SK yKpaiHO-IIBEACHKY KOMMaHito South
Food Inc. 3 1997 p. Bono cmiBnpaitoe 3 McDonald’s Ykpaina 1 cbOroJiHi
nocTtavae s 1miei koMmmadii 61abmn HDK 10 BUAIB TpoayKiii. ACOPTUMEHT
TM "Uymak" npezacraBienuii 9 HaliMeHyBaHHSIMH MalOHE31B, 8§ — KETUyMiB
1 16 — coyciB, cepen SIKUX MOXHa OKpeMo Buiiumtu ManioHe3 "llicHuit",
ketuynu "Light 3 ekcTpakToM JucTs cTeBii", "Red hot 3 TocTpum meprem
xananeHpo", "3 KOBTUX XEPCOHCHKHMX ToMaTiB" Ta "Jlarimuuii mis mitei".
3HayHa KUIbKICTb COYCIB IIi€1 TOPrOBOI MapKH BUPI3HAETHCS TAKOK YHIKAIb-
HUMHU BJIACTUBOCTSIMU Ta CMakaMmu, a came: "Texachkuii 6apoexto", "Aiioni
3 yacaukoM", "bazunikata", "Ko3arpkuii 3 XxpiHoM" Ta 1H.

CBoro MpoIyKIIil0 KOMITaHis nmoctavae a0 kpain €C, 30kpema Yexii,
VYropuunn, [omemii ta in. Y [lpubantuni keruynu kommanii "Yymax"
BXOJATh J0 TPIHKH JiaepiB mpoaaxis [18].

TM "Illeapo" ctBopeHo y 2005 p. IIpoaykitiss BUTOTOBIISIETHCS HA
JIbBiBCHKOMY Ta 3amopizbkoMy skMpKoMOiHaTaX. [i acopTUMEHT mpejcTaB-
neHudd 5—-6 Ha3BaMu MaioOHE31B, KETUyIliB, COYycCiB, ripumil. HemiomaBHo
JIbBiBChKUH KUpPKOMOIHAT po3poOuB MmaitoHe3 "JIbBiBChbkmit I[Ipemiym"
3 xupHIcTIO 80 %. BUrotopnenuit Ha piIKMX I€YHUX KOBTKAX BIiH MA€ TyCTY
KOHCHUCTEHIIi10 1 Hacuuenuii cmak. Kpim toro, acoptument TM "Uleapo" O6yB
pO3LIMPEHU HOBHHKOK — MakoHe3oM Original, M0 BUTOTOBJICHUN Ha
OCHOB1 OpraHiyHoOi OJii COHSIIHUKOBOI (67 %) 3 BUKOPUCTAHHSIM YKOBTKA
seqHoro (pepmentoBanoro (2.2 %) 6e3 noaaBaHHs IITYYHUX apOMaTHU3aTOPIB,
OapBHUKIB 1 KOHCEpBaHTIB. Briepie Ha yKpaiHCbKOMY PUHKY LI€I0 KOMIa-
HI€IO TIpeAcTaBiIeHO MaioHe3 "JlomammHiil s aiTei", sSKui € MOBHICTIO
HATypaJbHUM MPOIYKTOM, HE MICTUTh KpPOXMaito, OapBHHUKIB, KOHCEPBaH-
TiB, crabim3artopiB. HoBi coycu "Jlo mempmeniB", "Tabacko", "Amxuka
JOMaITHA" Ta MUPOKUI aCOPTUMEHT T1pUHIll TAKOXK € (IPMOBOIO BI3UTIBKOIO
komnanii. Ilpogykmito mig TM "llleapo" excnopryrors a0 HimewuuHu,
Yropmman, Pymynii, [3painto, Kazaxcrany 1 Typkmenicrany [19].

VY 1992 p. 3acnoBano komnasio "Bikrop 1 K", a TM "KoponiBcekuii
cmak" 3apeectpyBanin y 2002 p. KommnaHisi BUTOTOBIISIE TOCUTh HIUPOKUIN
ACOPTUMEHT MalOHE31B, cepell AKUX EKCKIIO3UBHUM € "C€BpOINenchkuil Ha
nepeneIuHuX SHax", KeTUyIiB, alKUKH, COyCiB, Tipuni [20].

AHani3yroun po3apiOHI I[IHM HAa COYCHY HPOIYKIIIO MPOBIIHUX
BITYM3HSAHUX BUPOOHUKIB, BApTO 3a3HA4MTH, 110 1iHa 32 100 r maiioHesy
1 KeT4ymy KoyMBaeThcsi B Mexax 21-22 %. JlocuTh 3HA4HI KOJMBaHHS
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po3npiOHUX 11iH y Mepekax "Amran" 1 "HoByc" BUsBIICHI HA COYCH ¥ TIPUHIIIO —
BiamoBimHO 28.6 1 42.6 %. OcHOBHUMH (aKkTopaMu, IO BIUIMBAIOTh Ha
BapTICTh COYCHOI MPOAYKIIii, € )KUPHICTh MPOAYKTY, BAKOPUCTAHHS TOJIATKO-
BUX CUPOBHHHUX KOMIIOHCHTIB, BH]I TAKOBAHHSI.

Ak BKe 3a3HAYANIOCH, PIBEHb KOHKYPEHIlli Ha BITUU3HSIHOMY PHHKY
MailoHe31B 1 COyCiB BUCOKUH, TOMY HOT0 oriepaTopH MOCTIHHO MeperisiaoTh
MPOTO3UILIII0 i ONTUMI3YIOTh ACOPTUMEHT, pearytour Ha HOBI IOTPeOH 1 3MiHy
MOTUTY CIOYKUBAYiB.

Kpim 3a0e3neuenns BHyTpilIHIX TOTPeO, yKpaiHChbKi BUPOOHUKH TaKOXK
EKCIIOPTYIOTh CBOIO MPOIYKINIO 332 KOPJOH. JJnHAMIKY €KCIIOPTY Ta IMIIOPTY
coyciB y 2014-2018 pp. B Ykpaini HaBeneHo Ha puc. 6 [12; 21].

E= Imnopr, TUC. T =3 Excnopt, THC. T
40 1 =4—[M1I0pT, BapTiCTh =O=EKcnopT, BapTicTh r 80000

= 30 4 1+ 60000
Q
= 44905 “
) - A
3 a3 5
g 20 - T 40000 -2
> 2
g — .
= 10 : %é -4 20 000

o} oh oot S f 55

AT e : OV 9. E < <%
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— AN K i —T. N K  — 1. o0
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Poku

Puc. 6. CtpykTypa IMIIOPTY Ta €KCIIOPTY TOTOBUX coyciB y 20142018 pp.

IDicepeno: po3pobneHo aBropamu 3a [12; 21].

Excnopt i iMnopT mMailoHe3HOI MpoayKuli B YKpaiHi MatoTh Maixe
OJIHAKOBY TEHJACHIIII0: mounHaro4u 3 2014 p. 1l MOKa3HUKU 3HMKYIOTHCA,
Tonl sIK Hajam, 3a mepiox 2016-2018 pp., TemMn mpuUpocTy eKCHopTy Ta
IMIIOPTY MaloHe31B Jenio 3011biryBaBcs. Tak, y 2018 p. oOcsr excriopTy 3pic
Ha 9.5 % npotu 2017 p., a imnopty — Ha 8 % [21-23].

3a nanumu JlepskaBHoi ¢ickanbHOi ciy>k6u, y 2017 p. o0csiru ekcropTy
npoaykuii 30inemmnucs Ha 1.22 % npotu 2014 p. YV 2018 p., nopiBHIOI0UN
32014 p., IMIIOPT NOKa3aB HETaTUBHY IUHAMIKY — 00CATH MOCTAaBOK MPOAYK-
1ii 3am3urcs Ha 5.1 tuc. T [21].

VYkpaiHa eKcrnopTye COyCHy MNpOIyKIil0 nepeBaxHo 1o bimopyci,
Monpnosu, PO, Jlureu Tta ['py3ii. OCHOBHUMH EKCIIOPTEpaMH MalOHE3y
e [IpAT "Uymax" (25 %), TOB "Hectne" (21 %), TOB "Texnoxom" (22 %)
1 TOB "Arpokocm" (9 %) [8; 9; 12; 14]. 'onoBHi iMIopTepu NPOAYKIIiT
Ha YKpaiHChbKuH puHOK 3a miacymkamu 2018 p. — Himeuuwuna, I[lonbiia,
ABCTpisi; Ha HUX TpUNagae BIAMOBIAHO 22.69, 22.5, 15.04 % 3arambHOrO
obcsry iMmopty coycis [11].
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CTpyKkTypy pUHKY MalOHE3HOI IPOIYKIIii 3a MOX0KEeHHsIM y 2013—
2018 pp. npencraBieHo Ha puc. 7.
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Puc. 7. CtpykTypa pUHKY MailoHe3HOI MPOAYKIii B YKpaiHi 3a MOXOIKEHHAM
y 2013-2018 pp.

IDicepeno: po3pobneHo aBTopamu 3a [12; 14].

3a manumu J[epkaBHoi ¢ickampHOi ciyxOu Ykpainu, y 2019 p.
OCHOBHMMHU KpaiHamu-imnoprepamu € Himeuunna — 28.7 %, [Tonbma — 21.5 %
ta ABcTpisa— 13.9 % (pasom — 64.1 %). L1i kpainu, mopiBHIOIOYHN, HATTPUKJIIA,
3 2015-2016 pp., BKe 3aKpINUIM TEHACHINIO JIiEPCTBA Ta 30UIBIIYIOThH
YaCTKU CBOE€I MPOAYKILIi HA yKpaiHCbKoMy puHKY [23]. CniBnpans Ykpainu
i ABCTpii akTUBHO Moyana po3BuBaTucs 3 2015 p., 110 MoOB’sA3aHO 3 MOJIi-
TUYHOIO CUTYalli€lo, sIKa cKianacs uepe3 arpecito PO, mo 1o 2015 p. Oyna
OJTHUM 13 TOJIOBHHMX MOCTaYaJIbHUKIB MaiOHE3HOI MPOAyKIii 10 YKpaiHu.
3rilHO 3 OTpUMAaHUMHM JaHUMHU, Hapas3l 1 micie nocuia HimeuuwHa, ska
MPOTITOM OCTaHHIX 9 POKIB BINEBHEHO YTPUMY€E TMO3HMINI Jijiepa pPUHKY
3 4acCTKOIO B Mexkax 22.36-33.0 %.

OcHOBHUMU KpaiHaMu — eKCIlopTepaMu coycHoi npoaykuii y 2019 p.
3anuinaroTbest binopych — 23 %, PO — 16 1 Monnosa — 14.9 (pazom — 53.9%) [23].

[TpoBeaenuit anani3 puUHKY COyCHOT MPOYKIIIi B YKpaiHi MiITBEPIKYE,
10 B CyYaCHUX YMOBaX BUPOOHHKY HEMOKJIHMBO OyTH YCIIIIHUM B I[LOMY
CErMeHTi, OOMEXYIOUHCh BUITYCKOM TPaJAMLIMHUX MPOAYKTIB: iX KYIMyIOTh
Jefalli MEHIle — K 4epe3 MOLIMPEHHs 17el 3I0pOBOTO XapuyBaHHS, Tak
1 HAaMarar4uch ypi3HOMaHITHUTH CMAaKOBI BJIACTHBOCTI 11 3a JOMOMOTOIO
HOBUX coyciB. KpiM Toro, 3MeHmyerbes ix ekcnopT a0 Pocii BHacmigok
MOTIPIIEHHS] MDKJIEPKABHUX BITHOCUH. Y pe3yibTaTi oOCAT BUPOOHMIITBA
MaiioHe3iB B YKpaiHi 3MeHIIyeThcs mounHarouu 3 2016 p., a B mepmiomy
kBapTaii 2019 p. #ioro nagiHHsA TPUCKOPHUIIOCH.

BucHoBkH. 3a(hikcOBaHO BUCOKHI PIBEHb KOHKYPEHLIIT TOPrOBUX MapoK
COyCHOI MPOAYKIli Ha yKpaiHChbKOMY PHWHKY. EQeKTHBHUN BHXiJ HOBHX
YYaCHUKIB Ha 16l pPUHOK MOKJIMBHUH TUIBKH B pa3i 3HAXOKEHHS BUIHHOI 200
HIBUAKO3POCTAIOYOT HIIIII.
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OCHOBHI NIIAXU 10 TTO3UTHUBHOI IMHAMIKM BUPOOHHIITBA Ta CIIOXKH-
BaHHS COYCHOT MPOIYKIii B YKpaiHi — pO3LIMPEHHS aCOPTUMEHTY 3aBISKU
"HOBMM BHuJaM'", TIJIBHIICHHS OE3MEUHOCTI Ta SIKOCTI MallOHE31B 1 COYCHOI
NPOJIYKLIIi TPU BUKOPUCTAHHI KOMIIOHEHTIB HaTYPaJIbHOIO MOXOKEHHSI, MOILIH-
PEHHS TEeHJEHLT 310pOBOI'0 XapuyBaHHs, 3MIHH BIIOJ00AHb CIIO’KMBAYIB.

301IbIIIeHHS] 00CATY PUHKY COYCIB MOXJIMBE JIMIIE 32 YMOBH MiBHU-
IICHHS 3arajJbHOrO PIBHA JOXOIB YKPAiHIB, PO3BUTKY TYPHCTUYHOI Ta
rOTEJIbHO-PECTOPAHHOI raily3eil eKOHOMIKH, 3HAXOAKEHHSI HOBUX 1 PO3LIH-
PEHHS HasSBHUX KaHAJIB €KCIOPTY.
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Bozhko T., Donchevska R., Shapovalova N. The market of sauce products:
determinants of development in Ukraine.

Background. The Ukrainian market of mayonnaise and sauces is rich in variety of
products and taste. In this regard, analyzing the status and prospects of the mayonnaise and
mayonnaise sauce market is a topical task.

The aim of the work is to analyze the problems and determine the prospects for the
development of sauce production, which is sold on the Ukrainian market, in accordance
with the preferences of consumers.

Materials and methods. Methods of analysis and synthesis, scientific generalization
and comparison of data from scientific sources (monographs, articles of domestic and foreign
scientists), as well as open sources of international statistical information, official data of
the State Statistics Service of Ukraine and the State Fiscal Service of Ukraine were used.

Results. Mayonnaise is the leader in the manufacturing of sauce products in
Ukraine, accounting for 61.1 % of the total volume of this industry, although its production
volumes have been declining recently. The main producers of mayonnaise products
are PJSC "Volynholding" ("Torchin"TM), PJSC "Chumak" ("Chumak"TM), PLC "Lviv
Zhyrkombinat" ("Shchedro"TM), PE "Victor and K" ("Royal Taste"TM).

The retail price for mayonnaise per 100 g is in the range of 4.15-7.70 UAH,
ketchup — 4.38-5.60 UAH, sauces — 7.5-10.5 UAH, mustard — 5.4-9.40 UAH. Ukraine
exports ketchup, mayonnaise and sauces to countries such as Belarus, Moldova, the Russian
Federation, Lithuania and Georgia. The main importers of products to the Ukrainian market
in 2018 were Germany, Poland and Austria.

Conclusion. There is a high level of competition of brands of sauce products in
the Ukrainian market. Effective entry of new participants into this market is possible only
in case of finding a free or fast growing niche.

The main ways to positive dynamics of production and consumption of sauce
products in Ukraine are expansion of the range due to the "new types", improving the safety
and quality of mayonnaise and sauce products with the use of components of natural origin,
the spread of the trend of healthy nutrition, changing consumer preferences.

Increasing the volume of the sauce market — only in case of raising of overall level
of income of Ukrainians, the development of tourism and hotel and restaurant industries,
finding new and expanding existing export channels.

Keywords: mayonnaise, sauces, ketchup, market, export, import.
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COPEBIIIMHI BAACTUBOCTI
AITHOIIEAIOAO3HUX BIAXOIIB
IIEPEPOBKHU LIYKPOBOI TPOCTHHHU

Jocriooceno Xximiunuil ckiad ma copOyitni eracmusocmi 6i0x00ié nepepooKu
yykposoi mpocmunu. Bueueno cmpykmyphi enacmusocmi 6azacu ma cOLoMU YYKPOBOi
MPOCMUHU, AK-OM.: MOPGHOL02Is, RUMOMA NOBEPXHsL, 00 'em adcopOyitinux nop. /locriodiceno
COpOYILiHY 30amHICIb IIZHOYETIONO3HUX 8I0X00I68 W00 CUHMEMUYHO20 DAPEHUKA Memuiie-
H06020 CcuHbo20 ma tionie easxckux memanie (Fe’* ma Cu’*). Ioxazano, wo 3a egpexmug-
HICMIO BUTYYEHHSL 3 600OHUX PO3UUHIE MOKCUKAHMIB OP2AHIYHOI Ma HeOPeaHIYHOT NPUpoou
baeaca il conoma yyKpo8oi mpocmuHu He HOCMYRAIOMbCS 8I00OMUM AHALO2AM.

Kniouoei croea: mykpoBa TPOCTHHA, 6araca, CoOJIoMa, METHJICHOBUM CHHIN, HOHU
Ba)KKUX METaJIiB, €)eKTUBHICTh COPOILii.

Tanvuu B., Iacanvckuii b., Yuxyn H. Copoyuonnsie ceoiicmea nuznoyenio-
JI03HBIX OMX0008 NEPEPAdOmMKYU CAXAPHO20 MPOCMHUKA. Hcce008aHbl XUMUYeCKUll cocmas
U COpOYUOHHBIE CEOTICMBA OMX0008 NEPEPAOOMKU CAXAPHO20 MPOCMHUKA. H3yuenvl cmpyk-
mypHbie c8oUcmea 6a2accvl U COLOMbL CAXAPHO20 MPOCMHUKA, MAKUe KaK Mop@onozus,
VOenbHAsl NOBEPXHOCHb, 00bem adcopoyuonnvix nop. Mcciedosana copoyuonnas cnocoo-
HOCMb TUSHOYENIIONIO3HbIX OMX0008 N0 OMHOWEHUIO K CUHMEemU4ecKkomy Kpacumenio
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Memuneno6omy cunemy u uonam maxceavix memanios (Fe’'u Cu’®). Iloxasano, umo no
aghpexmusHocmu u3gneHeHUs U3 OOHbIX PACMBEOPO8 MOKCUKAHMOE OP2AHUYECKOU U He-
Op2aHuyeckol npupoovl bazacca U COJNOMA CAXAPHO20 MPOCMHUKA He YCMYNnarom
U3BECTNHBIM AHATI02AM.

Kiwuyegvie cnoga: caxapHbI TPOCTHHK, Oaracca, COJIOMa, METHJICHOBBIN CHHUM,
WOHBI TSDKEIBIX METAIUIOB, 3(PpPEKTHBHOCTH COPOITHHL.

IlocTtanoBka npodJemu. [1IBuakuii IpOMUCIOBHI PO3BUTOK CIIPHSIE
3a0pyIHEHHIO HABKOJIMIITHBOTO CEPEIOBUIIA TOKCUYHUMHU CIIOJTyKaMHU Heopra-
HIYHOI Ta OPraHivHOI MPUPOIH, SIKI HEraTMBHO BIUIMBAIOTH Ha ekocucTemy [1; 2].
B octranHe necaTUIITTS 0XOpOHA HABKOJMILIHBOTO CEPEOBUINA CTajla MPi1opH-
TETOM JIJIsl BUeHUX OaraThbox KpaiH. MeTOr0 OYHUIICHHS CTIYHUX BOJI € 3MCH-
HICHHS CKUAY 3a0pyIHIOBAIbHUX PEUOBUH Y HABKOJIUIITHE CEPEIOBHUIIIE.

AgncopOrrisi BBaXKA€ThCA OJHHUM 13 HAWOLIBII NMPUUHATHUX METOJIB
BUJIAJICHHS TOKCHUKAHTIB 3 BOJHUX CEPEIOBUIILI. Ii e(hEeKTUBHICTh 3aJICKUTh
BiJl IOPUCTOCTI COPOCHTY Ta HAIBHOCTI MOBEPXHEBUX (QYHKIIOHAIIBHUX TPYII
K e(peKTUBHUX LEHTPIB aicopOiii. OCHOBHOIO MPOOIEMOI0 3BUYAMHUX COP-
OCHTIB 13 PO3BMHEHOIO MOPUCTOIO CTPYKTYPOIO, HAIPUKIIAJ aKTUBOBAHOTO
BYTULJIS, € MOTIPIIEHHS IXHbOI €()eKTUBHOCTI Yepe3 HAsBHICTh Y BOJII TBEPIUX
YACTUHOK, SIKI MOXYTh MOTPAIUISITA B MOPU Ta 3HUXKYBATH aACOPOIiHY
3/1aTHICTb. [HIIMM 3HAYHUM HEJOJIKOM TaKUX COPOEHTIB € IXHS BapPTICTh.

AHaJIi3 OCTaHHIX J0c/iIKeHb i myOJaikanii. /{o TpagumiiftHux MeTo1iB
OUMIIIEHHS BOJIU JIJIsl BUAAJICHHS HOHIB BaXKKUX METATIB HAJICKATh (Pi3UKO-
XiMiuHI Ta enekTpoximiuHi. Koarynsiito Ta peareHTHE OCaPKEHHs Y CBOIX
npatsix gocmiamwiu M. M. Michel 3i ciBaBropamu [3], iioHo0OMiH — Y. Hu
1 T. H. Boyer [4], enextpomiz — D. G. Kim 31 criiBaBTopamu [5] Ta MeMOpaHHY
dbinpTpamiro — K. C. Khulbe i T. Matsuura [6]. Bognouac Bimomi cy4acHi
METOJM OYMILCHHS BOAM 3a (pepaTHOI TEXHOJIOTIEI MPEACTABICHO MIX-
HapoHOI KoMaH ot BueHux: J. D. Carr, I. V. Goncharova, D. A. Golovko,
C. W. McLaughlin Ta 1. [7]. He3Baxxarouu Ha €(h)eKTUBHICTh, 3a3HAYCH] Me-
TOJIM MAIOTh TAKOXK 1 HEJIOMKH, SIK-OT: BUCOKA BUTpaTa peareHTiB, yTBOPEHHS
HIKIJJTMBUX OCaiB, 3HAYHI €KCIUTyaTaI[liiH1 BUTPATH Ta EHEPTrOCIIOKUBAHHSI.

B octanHi poku 3pocia 3aiikaBiIeHICTh YYSHHX 10 OlocopOiii 3 3ac-
TOCYBAHHSIM >KMBO1 (MIKpOOpPraHi3MiB) Ta HEKUBOI (POCIMHHUX MaTepialiiB)
6iomacu [8; 9]. O6pobka BoaM 3a JAOMOMOTOI0 KUBOI 0i0Macu IMIMPOKO HE
3aCTOCOBYEThCS Yepe3 T, MO BUPOULYBAHH: M1KpoopraH13MlB — Joporui
nporiec. JlirHOLeMI0N03H1 MaTepialiv, SK-OT: JiepeBuHa W CUIBCHKOTrOCTIO-
JApChKi KYJIBTYPH, IO MICTAThH LETI0I03Y, TeMIeI0I03y, JITHIH Ta 1HIII
KOMITOHCHTH B HEBEJMKHUX KIJTbKOCTSX, BUSBJISIOTH COPOIIFHI BIAaCTUBOCTI
3aBJIIKM 0araTOKOMIIOHEHTHOMY CKJIaqy Ta HasBHOCTI PI3HUX aKTUBHHUX
(GYHKIIIOHAJIBHUX TPYII HA TXHIM MOBEPXHI.

[{ykpoBa Garaca (3anumiok credJia micisi BUIYYSHHsI COKY) Ta CoJioMa
(JIUCTS) IYKPOBOi TPOCTUHM — MOOIYHI TPOIYKTH, K1 MOXKYTb PO3TJISIIATHCS
SK TMIEPCIEKTUBHI cOpOeHTH i ountenHs Boau [10].

Mema pobomu — BU3HAYEHHS XIMIYHOTO CKJIaqy Oaracu Ta COJIOMH
I[yKpOBOi TPOCTUHH ¥ TOCIIIKEHHS IXHIX CTPYKTYPHO-COPOLIMHUX BIIACTH-
BOCTEH 110/10 CHHTETUYHOTO OapBHUKA Ta MOHIB BaKKUX METAIIB.

g91dvVvdO0.l ILOOMEKE KEHHVIOIHIIIO
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Marepianu ta Metoam. Ik COpOECHT BUKOPUCTAHO TMOAPIOHEHI O
po3mipiB 0.5—1 MM Garacy Ta coJoMy IyKpOBOi TPOCTHHH, XIMIYHUHN CKIIaJ
SIKUX BU3HAYEHO 3a CTaHAAPTHUMU MeToaukamu [11].

CTpykTypy BUXIIHMX MaTepiaiiB JOCTIIKEHO 3 BUKOPHCTAHHSIM
iH(ppauepBoHoi cnekTpockonii neperBopeHHs dyp’e (ICIID). Cnextpu
peectpyBanu Ha criekTpodoTomerpi Perkin-Elmer Spectrum 100 FTIR y nia-
nazoni 600-4000 cm'. Mopdosiorito 3pa3kis BUBYECHO METOJOM CKaHyBaIbLHOI
€JIEKTPOHHOT MIKPOCKOIIIi 3 BUKOPUCTaHHAM Mikpockona FE-SEM S-4800
(Hitachi, Snownis). Iluromy miouly MOBEpXHI BU3HAYMIM aAcoOpOIi€ero/
necopOIriero a3ory 3a Temneparypu —272 °C 3 BUKOPUCTaHHSIM aHaji3aTropa
NOVA 2200 (Quantachrome, CIIIA), 06’eM copOLiiftHUX TTOp — aJCOPOIIi€r0
napiB OeH3eHy B ekcukaropi [12].

CopO11it0 CHHTETUYHOTO OPTraHIYHOTO OAPBHUKA METHIICHOBOTO CHHBOTO
BCTaHOBJICHO 3a KIMHATHOI TEMIEpaTypd 3 BHUKOPUCTAHHSAM MOJAEIHHHUX
po34uHiB KoHeHTpanii 30-900 mr/am?®. Hasaxka copbenty — 0.20 , 06’ eM
pozuuny — 50 cm®. Buxigny i piBHOBaKHY KOHLEHTpALlii METHIEHOBOTO
CHMHBOTO BHU3HAYEHO Ha crekTpodoromerpi Specord M-40 (Carl Zeiss,
Himeuunna) npu 1oBxuH1 XBHII 664 HM.

CopOuiiiny 3aaTHicTb m00 Honis Fe’ ta Cu?" BuB4anu B cTaTMaHmuX
YMOBaXx 3 BUKOPUCTAaHHAM MojenbHuX po3uuHiB coneir NHsFe(SO4)2-12H20
i CuSO4-5H>0. Konnenrpanii kationis Fe** ta Cu?* cranosumu 10-50 ta 50—
250 mr/pv® BignoigHo, HaBaxka copoenty — 0.5 T, 06’ em pozuuny — 50 cm?,
TpuBanicts copouii — 30 xB. Konuenrpauii cop6uii onis Fe*" Bctanosneno
cnekrpodoromerpudauM  MetogoM (A =510wum), a #onmis Cu®
nonomerpuunum [ 13].

PesyabTatn gochaimzkeHHs. Pe3ynbratm BHU3HAUEHHS XIMIYHOTO
CKJaxy Oaracu Ta COJOMH IIyKpPOBOi TPOCTHHHU MPEJCTaBICHO Y BHIJISL
niarpam Ha puc. 1.

I'eminemnronosu, 33.8 I'eminemronosu, 30.6

Jlirnin, 19.6

Iemrono3za, 42.1 Jlirmin, 21.4

Iemrono3za, 37.2

ExcTpakTuBHi MinepanbHi ExcrpakTuBHi MinepaiibHi
pedoBunH, 0.8 pedoBuHH, 2.3 pedoBuHH, 4.3 pedoBuHH, 7.8

a o
Puc. 1. Ximiunuit ckiaz (%) BiIXOAIB epepoOKU IIyKPOBOT TPOCTHUHH:
a — 6araca; 6 — cojloMa
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3 omagy Ha HaBeACHI pe3ylbTaTH MOXKHA CTBEpIKYBaTH, IO
OCHOBHUMH CKJIQJIOBUMHU XIMIYHOTO CKJIaJy BIAXOJIB NEPEepOOKU ITyKpOBOi
TPOCTHHH € CTPYKTYPHI KOMIIOHEHTH, a came: XOJIOLEIroi03a (1erona03a
1 reminenrono3u) ta Jirain. OOuaBa MaTepiany MiCTATh PUOTU3HO OTHAKOBY
KUTBKICTb TIOJTICaxapuay Ta apOMaTHYHOI CKJ1a/10BOi. [IpoTe BMICT MiHEpaTbHUX
Ta EKCTPAKLIHHUX PEYOBUH € JIEIO0 OUIBLIMM Y COJIOMI IIyKPOBOI TPOCTHUHH.

Cnexrpu ICI1® 6iomacu
LYKPOBOI TPOCTHUHH, NPEI-
CTaBJIEHI Ha puc. 2, CBIIYaTh
TaKOXX IPO TMPHUCYTHICTH SIK

JITHIHY, TaK 1 MOJIiCaXapu/IiB
M_,_WJWN y IOCTIKEeHUX 3pa3kax. Hass-
HICTh JIITHIHY HIATBEPAXKYE
XapaKTepHa CMyTa MOTJIMHAH-
6 ag npu 1510-1513 e, mo
BiJIMOBIMAE nedopmariitHum
KOJIMBAHHSM  apOMaTHYHUX
KiJIelb, 1 CMyra BaJCHTHHUX
xoauBaHb 1ipu 900700 cm !,
ITiku ipu 2924 ta 2851 cm!
MOYKHA BIIHECTH JI0 KOJIMBAaHb
CH rpyn —CH»>— ta —CH3 sik NirHiHY, TakK 1 mojicaxapu/iiB, a CMyTH B Jiama3oHi
1463-1430 cm ! — 1o acumerpuunux koausanb CH rpyn y —~CH>— ta —CH3.
ITix mpu 1034 cm! xapakrepusye komuBanns C-O i C-C a6o C-OH noui-
caxapumiB. Takox igeHTH(IKOBaHI BAJICHTHI KOJWBAHHS BOJHEBHX 3B’ SI3KIB
crupToBoro ta ¢penoasnoro tumis (3000-3700 cm ) [14-16].

MixkpodoTorpadii noBepxHi 6iomMacu IIyKpoBOi TPOCTHHM Ha puc. 3,
MOKa3yI0Th, 10 00MBA MaTepialid MalOTh CKIaHy Mopdoorito. [loBepxHs
MarepiajiB € HEOAHOPITHOK W MICTUTh MaKpO- Ta MIKPOIIOPH.

4000 3500 3000 2500 2000 1500 1000 500
XBHIBOBE YHCIIO, M1

Puc. 2. ICII®D-cniekTpH BiAXO/IIB TEPEPOOKU
LlyKPOBOI TPOCTHHU:
a — Oaraca; 6 — coioMa

Puc. 3. MikpodoTorpadii moBepxHi BiIX01iB MepepOOKH IIyKPOBOi TPOCTHHH:
a — 6araca; 6 — cojloMa

Mertonu ancopOritii/mecopOitii a30Ty Ta copOiii napiB O€H3eHY BUKO-
PUCTaHI sl TOCIIPKEHHS IOPUCTOT CTPYKTYpH Oaracu Ta COJIOMH I[yKpOBOi
TPOCTUHU. 3HAYECHHSI TUTOMOI TIOBEPXHi Ta 00’ €My TIOp MpeCTaBIeHI B mao. 1.
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Tabauys 1
XapakTepucTUKa NOBEPXHi Ta IILILHOCTI BIIX0/1iB NepepodKu yKPOBOI TPOCTUHU
[Tapametp baraca Comnoma
ITuToMa MOBEPXHSI, M*/T 1.35 1.93
06’eM afcopOLiHHUX TTOp, MM/T 80 50
06’eM MiKporop, MM’/ 0.43 0.64

[Tonpu MeHn1y mUTOMY MOBEpXHIO Oaraca IyKpOBOi TPOCTHHHU Mae
OubIIMi 00’ eM ancopOrtiitHux mop. Lle Moske OyTu OB S13aHO 3 THM, 1110 B HEl
OUTBIIMIA BMICT MOJIiCaxapyIHOI CKJIaI0BO1, 3aBIIKA YOMY BiJIOYBa€ThCS HA0y-
XaHHS MaTepiany B CepeOBHUIII MapiB OCH3EHY 3 101aTKOBOIO iX COPOIIi€LO.

CopO11if0 METUJIEHOBOT'O CHHBOTO Ha POCIMHHHUX MaTtepiajax JIoc-
JHKEHO SK 3aliekHIcTh Bin pH, KoHueHTparli OapBHHUKAa Ta TEpMIHY

KOHTAaKTY (puc. 4).

35 .
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€MHICTB, MI/T
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Puc. 4. EQexTHBHICTS BIITy4YE€HHS METHICHOBOTO CHHBOTO BiJl pH BomHOTO
pPO34MHY (a) Ta cCOpOLIIHOT EMHOCTI BiJ] pIBHOBaXXHOI KOHIIEHTpalli 6apBHUKa (6)
1 TpUBaOCTI copOIIii (8)
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3naueHHs pH po3uMHy — 0/IMH 13 HAaWBAXKIMBIIIMX MMapaMETPIB, TKUM
BILTUBa€ Ha mporiec ancopOirii. [Tokazano, mo HU3bKMiA piBeHs pH mpusBo-
JUTH JT0 3HKEHHSI €(PEeKTUBHOCTI cOpOIIii CHHTETUYHOTO OapBHHUKA. Makcu-
MaibHa copOiisi nocsiraetbes npu pH 6—7 (nuB. puc. 4, a). IlinBuimeHHs
piBHsa pH po3unHy GapBHHKA CHpUs€ BHIAJICHHIO METUICHOBOI'O CHHBOTO.
e B1iaOyBaeTHCs 3aBASIKHA TOMY, 1110 TIOBEPXHS POCIMHHUX MaTepiajiB HaOyBa€e
HETaTUBHOTO 3apsAny i3 miaBuineHHsSM pH uepe3 nmemporonyBaHHS (yHK-
IOHAJIBHUX TPYII, SIKI MAIOTh CIIOPiIHEHICTH 10 KaTIOHHUX OapBHUKIB.

PesynbraTi JOCIIKEHHS BIUTMBY KOHIICHTpAIlii OapBHUKA HAa COPOLIiii-
HY 3/1aTHICTh JIICHOLEIONIO3HUX MaTepiajiB BKa3ylOTh Ha Te, 0 COpOIIiiiHa
€MHICTh Oaracy Ta COJIOMHU 32 METUJICHOBHM CHUHIM CTaHOBHUTH 27.7 Ta 30.0 mMr/r
BIZIMOBIAHO (I¥B. puc. 4, 6). binbia copOIliitHa EMHICTh BiJIIIOBIZA€ MaTepiany
3 OUIBIIIOIO0 TUTOMOIO TIOBEPXHEIO.

[Tpotsrom nepmux 20 XB MBUIKICTh TOTIMHAHHS OapBHUKA HA JOC-
JPKEHUX MaTepiajax € MaKCUMalabHOW (TuB. puc. 4, ). Ilomanbiie 3MeH-
IICHHS KOHIIEHTPAIil METUJIEHOBOTO CHHBOTO BiI0yBAETHCS O1IBIII TOBUIBHO
JI0 TOCSITHEHHSI PIBHOBAYKHOTO 3HAUEHHS, SIKE JocsaraeThest mpoTsiroM 300 xB
BiJl TOYATKy COpOIIii.

3arajaoM, MOKHa 3pOOUTH BHUCHOBOK, IO JITHOIEIOIO3HI BIAXOAH
BiJ] TIEpepOOKH I[yKpOBOi TPOCTUHH HE MOCTYMAIOTHCS 32 COPOLIIHOIO 3/1aT-
HICTIO I[0JI0 METUJIEHOBOTO CHUHBOTO 1HIIIMM arpolpOMHCIOBUM BTOPUHHUM
BIJIXOJaM: HIKapajyIli HaCiHHA COHAWHUKY (35.4 mr/r) [17] Ta kykypyn3s-
HuM KayaHam (18.3 mr/r) [18].

PesynbraTit BU3HaYeHHs COPOIIHOT 3/1aTHOCTI IOCIIKYBaHUX MaTepia-
niB mwozo honis Fe** ta Cu?* maBeneno na puc. 5.

15
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6 A
e o
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0 5 100 15 20 25 30 35 40 45
PiBHOBa)kHA KOHIICHTpALIisl, MI/JT
9]
Puc. 5. CopOriiiiHa €MHICTB JIITHOLIETIOJIO3HHUX BIXOIB 111010 HOHIB Fe’* (a)
ta Cu®* (6) Big iX piBHOBAXKHOI KOHIIEHTpAIIii
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MakcumanbsHa copOuiiina emHicTh mono Hounis Fe*" ta Cu?’ Bimnosigae
COJIOMI ITyKPOBOi TPOCTUHH 1 CTAHOBUTH 9 1 14 MI/T BiAMOBIIHO (puc. 5, a, 3, 6).
JlocmimKkyBaHUA MaTepial AEHI0 MOCTYNAEThCs 3a COPOLIHHOI0 3JaTHICTIO
mono #onis Fe** ra Cu?* mxkapanynam kicrouok abpuxoca (44 i 54 mr/r
BiamoBigHO) [19] Ta mkapamymam Bosockkoro ropixa (34 1 49 mr/r Bin-
noBigHO) [20].

OpneprkaHi pe3yiabTaTd MOKYTh OyTH BUKOPUCTAHI Y TIO€AHAHHI 3 Tpa-
TUIIHHUMA METOJaMH JUIsl pO3POOKH €(PeKTUBHIX KOMIUIEKCHUX CXEM OYH-
IICHHS CTIYHUX BOJ, IO MICTSTh Y CBOEMY CKJIa/ll OpraHiuHi OapBHUKHU.

BucnoBku. CopOuiiiHi BIacCTUBOCTI BIIXOMAIB MEPEPOOKU ITyKpPOBOI
TPOCTHHM — 0aracu Ta COJIOMH IIOJ0 METUICHOBOTO CHHBOTO 3aJIeXKAaTh Bij
OUTOMOI TIOBEPXHI MartepianiB, TOOTO BiJl TOCTYHNHOCTI aKTUBHUX IEHTPIB
copb6uii. O6uaBa MaTepiaivi MatOTh XOPOIITY COpOIiHY 34aTHICTh A0 KaTiOH-
Horo OapBHUKa rpu pH 6 1 BuIlle Ta HE MOCTYNAIOTHCS 1HIIUM arpOIPOMHCIIO-
BUM BTOPMHHHUM BiJX0/1aM — IIKAPAITyIl HACIHHSA COHSIIHUKY U KyKypya3s-
HUM KadaHaM.

Haii6inpia copOiiiiHa 31aTHICTh 11010 METHIICHOBOTO CHHBOTO 1 HOHIB
Fe** ta Cu?* Bigmosizae conomi 1ryKpoBoi TPOCTUHM.

Pesynbratu mocmimpkeHHs! CBIYATh MPO BEITUKUI MOTEHITIAT BUKOPHC-
TaHHS 000X THITIB B1IXOIB MEPEPOOKH IyKPOBOI TPOCTHHHU SIK 610COPOEHTIB
JUTSI OYMINICHHS CTIYHUX BOJI BiJ] OPraHiuHUX OapBHUKIB.
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Halysh V., Pasalskiy B., Chykun N. Sorption properties of lignocellulosic waste
from sugarcane processing.

Background. Adsorption is considered to be one of the most acceptable methods
of removing toxicants from aquatic environments. In recent years, the interest of scientists
in biosorption with the use of living (microorganisms) and non-living (plant materials)
biomass has increased. Such lignocellulosic materials, as wood and crops consisting of
cellulose, hemicellulose, lignin and other components in small quantities, exhibit sorption
properties due to their multicomponent composition and the presence of various active
functional groups on their surface.

Sugarcane (stem residue obtained after juice extraction) and straw (leaves) are
by-products that can be considered as a promising sorbent for water purification.
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The aim is to determine the chemical composition of sugarcane bagasse and straw
and to study their structural-sorption properties for synthetic dye and heavy metal ions.

Materials and methods. The bagasse and straw of sugarcane, grinded to the size
of 0.5—-1 mm, were used as sorbent.

The structure of the starting materials was investigated using Fourier transform
infrared spectroscopy (FTIS), the morphology of the samples — by scanning electron
microscopy, the specific surface area — by nitrogen adsorption/desorption at —272 °C using
a NOVA 2200 analyzer, the amount of sorption pores — by the adsorption of benzene vapor
in the desiccator.

The sorption of synthetic organic dye methylene blue and Fe** and Cu®" ions was
studied using relevant model solutions under certain conditions. The starting and
equilibrium concentrations of methylene blue and Fe**were determined by spectro-
photometric method at a wavelength of 664 nm and 510 nm respectively, and Cu*" ions —
by iodometric method.

Results. The results of investigation of the chemical composition of sugarcane
bagasse and straw indicate that the main components are structural components, namely
holocellulose (cellulose and hemicelluloses) and lignin. Both materials contain approximately
the same amount of polysaccharides and aromatic components. However, the content of
mineral and extractive substances is slightly higher in the straw.

Microphotographs show a complex morphology of the surface of both materials,
which contains macro- and micro pores. Despite the smaller specific surface area, sugarcane
bagasse has a larger volume of adsorption pores, which is associated with a higher content
of polysaccharide component, which is able to swell in an organic solvent environment.

The maximum sorption of methylene blue is achieved at pH 6—7. The sorption
capacity of bass and straw on methylene blue is 27.7 and 30.0 mg/g, respectively. The larger
sorption capacity corresponds to the material with a larger specific surface area. The absorption
rate of the dye on the studied materials is maximum during the first 20 min. The subsequent
decrease in the concentration of methylene blue occurs more slowly until the equilibrium
value is reached, which is reached within 300 min from the beginning of sorption.

The maximum sorption capacity for Fe** and Cu*" ions corresponds to the straw and
is 9 and 14 mg/g, respectively, and is slightly inferior to other plant waste representatives.

Conclusion. The sorption properties of sugar cane processing wastes — sugarcane
bagasse and straw in relation to methylene blue depend on the specific surface of the
materials, i. e. on the availability of active sorption centers. Both materials have good
sorption capacity for cationic dye at pH 6 and above and are not inferior to other agricultural
secondary wastes — sunflower seeds and corn cobs.

The highest sorption capacity for methylene blue and Fe** and Cu®' ions
corresponds to sugar cane straw.

The results indicate a great potential for both types of sugar cane processing waste
as bio sorbents for the treatment of wastewater from organic dyes.

Keywords: sugarcane, bagasse, straw, methylene blue, heavy metal ions, sorption
efficiency.
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IlocranoBka npodJjemu. Hadra € HalimommpeHimow CUPOBHHOIO
JUIs BUpOOHUIITBA maymB. Ha choromHi i BHIOOYTOK CTAaHOBUTH ITOHAJ
4 mapn T Ha pik. Bumyck GeH3uHy Bij 3arajJbHOTr0 00’ €My nepepoOIeHHs —
30 %. Yepe3 miABUIIEHHS €KOJIOTIYHUX BUMOI 10 MPOAYKTIB 3rOpaHHS,
301IBIIICHHS] HABAHTAXXEHHS HA JIBUTYH, IIBUJKOCTI, IOBITOTPUBAJIOCTI poOOTH
aBTOMOO1JIIB 3pOCTAIOTh BUMOTH JI0 IKOCT1 O€H3MHIB.

Burnyck GeH3UHIB y CBITI PETIaMEHTY€ThCS HOPMATHUBHUMH JIOKY-
MEHTaMH, OJIHUM 13 SKUX 1 HAaWBaKIUBIIKMM € BcecBiTHS maiMBHA XapTis
(World-wide fuel charter), po3po0ieHa nmpeacTaBHUKaMH CBITOBUX BUPOOHHKIB
aBToMOO1TiB — Acoriamismu Amepuku (AAMA), 3axignoi €sponu (ACEA),
SAnonii (JAMA) ta Acouiailiero BUpoOHUKIB ABUTYHIB (EMA), ninTpuMana
acomanismu Kanaau, Kutato, Kopei ta [TiBgennoi Adpuku. Leit qokymeHT
nependavyae JOBOJI AKOPCTKI BUMOTH JO MalIUB, HEOOX1IHI JIJIsl BUKOHAHHS
MDKHAPOJIHUX HOPM IIOJO BMICTY HIKIUTMBUX PEYOBHMH Yy BiIMPalbOBAaHUX
razax JBUTYHIB [1].

Bumoru 110 SK0CTi CydacHUX aBTOMOOUIbHUX OCH3UHIB MOUISIOTH HA
YOTHUPHU TPYIH 32 BJIIACTUBOCTSIMH, SKi: 3a0€3MEUYIOTh HOPMAILHY POOOTY
JIBUTYHA; 3YMOBIICHI MOJUBOCTAMH HaTOMEPEpOOHOI MPOMHUCIOBOCTI;
MOB’s13aH1 13 TPAHCIOPTYBAaHHAM 1 30€piraHHSAM aBTOMOOUIBHUX OCH3UHIB;
ekosoriudi [2; 3].

Bumorn, 110 BHCYyBaOTh BUPOOHUKH JIBUTYHIB 3 iCKPOBUM 3aIiajro-
BaHHSM JI0 €KCILTyaTallifHUX BIACTUBOCTEH OCH3MHIB: CHIAIOBAHHS OCH3UHY
B CyMIllll 3 MOBITPAM y KaMmepi 3ropsHHS Ma€ BiAOyBaTUCS 3 HOPMAaJIbHOIO
MBUAKICTIO 0€3 BUHUKHEHHSI JCTOHAIllT 3a BCIX PEXXHMIB POOOTH JBUTYHA
B Oy/b-SIKMX KIIMAaTHYHUX yMmoBax [4]. [ns 3amoBoieHHS Ii€i BUMOTH
OCH3MHM TOBMHHI MaTH BIAMOBIHY JETOHAIIWHY CTIMKICTh, TOOTO 3/1aTHICTh
najuBa ropité 6e3 aeronainii. OCTaHHs BUHUKAE MPU MBUIKOCTI MOMIUPEHHS
noiaym’si y 1BuryHi B Mexax 1500-2500 m/c 3amicth 3Buuaianx 20-30 m/c.
VY pesynbTaTi pi3KOTo nepenaay TUCKY 3’ IBISEThCS IeTOHAIlIHA XBUJIS, sKa
MOPYIIyE PEXKUM POOOTH ABUTYHA, IO TPU3BOAUTH J0 MIEPEBUTPATH MaJTUBA,
3MEHIICHHSI MOTY>KHOCTI, IEPErpiBy JBUTYHA, MPOTapy MOPIIHIB 1 BUXJION-
HUX KiamnaHiB. [{g1 BUMora BCTaHOBIIIOE HOPMHU Ha JIETOHAIIMHY CTIHKICTh
OeH3uHy. 3 METOI0 TIOKpAILEHHS AaHTU/ICTOHAIIHUX BIACTUBOCTEN JIO MESIKMX
OCH3WHIB JI0JIAl0Th aHTHJICTOHAIlIIHI 100aBKM — aHTHAeTOHATOpH. Jlo OeH3u-
HIB, 1110 MPU3HAYEH] JUIS ABUTYHIB 13 BUCOKUM CTYTIEHEM CTUCHEHHS, I0/IAI0Th
p13H1 BUCOKOOKTAHOBI KOMIIOHEHTH [5; 6]. [lis aHTHaEeTOHAIIIHHUX T00aBOK
y il poOOTI HE PO3TIISIIAETHCA.

JUJis MOKpaIeHHsI eKCIUTyaTalliiHuX BIACTUBOCTEN BUKOPHCTOBYIOTh
N00aBKH, sIKI ONTUMI3YIOTb MPOLIEC YTBOPEHHS MaJTUBHO-TMIOBITPSHOT CyMIIll
Ta 3a0e3MeuyroTh i1 MakcUMalibHe e(eKTHBHE 3ropaHHsA. Pesynbrarom
€ 3HWKEHHS BUTpAT NaJIUBa Ta 3MEHIIECHHS eMicii MK1IMBUX ra3iB. J{o6aBku
e(PeKTHBHO 3aXUIIAIOTh MAJIMBHY CHCTEMY aBTOMOOLISA, a TaKOX MaTUBHE
obnaguanas A3C, HadTo0a3 1 TpaHCIIOPTHHUX 3aCO01B B KOPO3ii i MICTATH
crieriaabHi KOMIIOHEHTH JUISl 3HIKEHHSI BHYTPIIITHBOTO TEPTS B MOTOPI, SIK1
JOJTATKOBO  JIOTIOMAarar0Th 3HU3UTH BUTPATH IMajuBa Ta 3a0e3meunTd
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ONTUMAaJbHy POOOTYy JABUTYHA B PI3HUX KIIMAaTHYHUX YMOBaX, 30KpeMa 3a
HU3BKUX TEMIIepaTyp.

[Ipu BUpOOHULITBI CYy4acCHUX aBTOMOOUTFHUX OCH3MHIB 3aTy4arOThCS
NPOLECH, SIK-OT: KaTaJITUYHUI pUOpPMIHT, 130MepH3alis, KaTallTHUYHUN
KpekiHr, ankutyBanHs [7-10]. Ha xanb, B Ykpaini Hebarato 3aBojiiB, sKi
Moryiv O BUITyCKaTH OCH3MHU Ta AU3€JIbHI TAJUBA, 110 BiIMOBIAN O BUMOTaM
crorozaeHHs. [TokpanieHHs eKcIuTyaTaliiiHuX BIaCTUBOCTEH TaKuX OCH3MHIB
JOCSITAETHCS BBEJIEHHAM OaratoyHkIioHanbHUX 100aBok [11-13]. Oxpemi
3 HUX PO3IJISIHYTO Y CTATTi.

Came ToMy BUKOpHUCTaHHS OaratoyHKITIOHATBHUX I00aBOK JI0 OCH3UHIB
3 METOIO IMOKPAIICHHS IXHIX eKCIUTyaTalliiHIX BJIACTUBOCTECH € aKTyaTbHHM.

AHaJIi3 OCTaHHIX AOCTIIKeHb | myOuaikaniii. OKpeMHM acrneKkTam
¢byHKI10HYBaHHS HAPTOXIMIYHOT IPOMUCIOBOCTI YKpaiHU MPHUCBSUEHO Ipalii
HayKoBLIB, SK-0T: FO. B. I'ommy 31 ciBaBTOpamu, O. O. [Naiixaii Ta in. [14; 15].
VY nonepeaHix myOmiKamisax HaMU JOCTIKEHO SKICTh Ta IEPCIEKTUBU PUHKY
cBiTnux HapTompoaykTiB [16—18]. 3 KOXKHUM POKOM BCE BAKIUBIIIUM
CTa€ MUTAHHS BUKOPUCTAHHS abTEPHATUBHUX JKEPEN €HEPrii, 1m0 BijoOpa-
JKEHO Yy MpalsX y4eHHUX, SKI JOCHIKYBaJd TEXHOJIOT1I0 BUTOTOBJICHHS,
CITO’KMBHI BJIACTUBOCTI O10MainB, pOOOTY ABUTYHIB BHY TPIIIHBOTO 3TOPSTHHS
nij yac ix Bukopuctanns (C. boituenko 31 cniBaBropamu [5], X. Hoiipenini,
b. Teox, JI. [eBic Knementc [19], B.CemenoB [20], B.Mapuenko
1 B. Cinbko [21] Ta 1H.).

Mema cmammi — TOCIIIUTH BIUTMB 0aratodyHKI[IOHATBHUX T00aBOK
€BPONEICHKIX BUPOOHUKIB Ha €KCILTyaTalliifHi BIACTUBOCTI OCH3UHY BITUH3-
HSIHOTO BUPOOHUIITBA.

Marepianu ta metoau. /{15 npoBeeHHs 1OCHIKEHb BUKOPUCTAHO
6ensun BupoOHuUITBa [TAT "YkpratHadTa" HalOLIBII MOMYJISIPHUX MapPOK
A-95 Ta A-92, Aki BIAMOBIZAIOTH BUMOTAM TEXHIYHOTO PETJIAMEHTY Ta
JACTY 7687:2015 [6; 22].

JIisi TOKpallleHHS eKCIUTyaTallifHUX BJIACTUBOCTEH 3aCTOCOBAHO
nobaBku Keropur® Energy BupoOHuITBa KOHIEpHY Basf (Himeuunna) ta
Chimec EP Line — xommnanii Chimec (Itamist). Jlo6aBku 000X KoMIaHii
€ TIOBHICTIO CHHTETUYHUMH 0araToQpyHKI[IOHATLHUMHU MTAKETaMH 1 PU3HAYEH1
JUTSI I ATPUMAaHHS YACTOTH Ta OUMIIEHHS NajguBHOI cuctemu. [Ipu nonaBanHi
n00aBOK /10 OEH3UHY JOCIIKEHO TTOKA3HUKH:

1. EdexTuBHICTH MiATPUMAaHHS YHCTOTH BITyCKHOI cucTeMH. [lokazHHk
JIOCITIJDKEHO 32 OJIHMM 31 CTaHJapTHUX MeTofiB, a came CEC F-05-A4-93
(mBuryH Daimler Chrysler VI02E) [7], akuil BAKOPHUCTOBY€ETHCS IS OLIHKA
MUUHOI 111 OEH3MHOBUX JT00aBOK. Y TOCIIKEHHI MOJICIIOETHCS TIEPEBAKHO
BHYTPIIITHLOMICHKHIA, OTXKE, HAHOUTBITT KPUTHIHHUM CTHITb 13]T1, SIKUH [IUKJITIHO
MOBTOPIOETHCA MPOTSroM 60 rof.

[Tix yac mpoBeneHHs: HA MOTOPHOMY CTEH/I1 MOPIBHSUIBHOTO BHITPO-
OyBaHHSI IBOX JOOABOK BUKOPUCTOBYETHCS TOM CaMUil ABUTYH, OJJHA MOTOpHA
oJuBa, OCH3UH OJTHI€T MapTii, OJIM3BKO 32 4acoM, TOOTO BapitOETHCS BUKIIFOUHO
TiTbKH 100aBKka (Tak 3BaHuit back-to-back-tect) [8]. 36ip 1 BU3HAUCHHS PiBHA
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BiIKJIaieHb Y Kamepi 3ropsuus (Total Combustion Chamber' Deposits TCD)
MpOBOAUTHCS 3a MeToaukoro cranaapry CEC F-20-98 (Deposit Forming
Tendency on Intake Valves and in Combustion Chambers of Gasoline Engines,
MB 111 engine). Ouinka onepXKaHUX pe3yJbTaTIB Ma€e peKOMEHAAIHUI
XapakTep — 3TiIHO 31 BCECBITHROIO MaJIMBHOIO XapTi€K PIBEHb MPUPOCTY
BIJIKJIQJIB Y Kamepi 3ropsiHHs He Mae nepesuinyBatu 40 % mpotu 6a30BOro
najvBa. 3aHaJTO BeJIHMKa KIIBKICTh BIAKIAIEHb Y KaMepi 3TOPSHHS ABUTYHA
MO>K€ MPU3BECTU 10 HEOOX1AHOCTI MiABUILIEHHS OKTAaHOBOT'O YHUCIIA MajuBa
(Octane Requirement Increase ORI), ajxe 3a Takux yMOB JIBUTYH CTaHE
OUTBIIT CXWJIBHUM JI0 AeToHaIlli manuBa. OCKUIBKY 111 YMOBA BUKOHYETLCS Y
oen3uHax 13 nob6aBkamu, 7CD BUMIPIOETHCA M1 Yac MPOBEACHHS BUIIPOOY-
BaHHSI Ha 4yucTOTy KiamaHiB (/VD tect) 3a crangaptom CEC F-05-A-93
1 B Taku# cioci0 OJIepKyI0ThCS BXKIIMBI IaHi PO BIUIMB 100aBKU HA PiBEHb
BIKJIaiB y Kamepi 3ropanns [1; 7; 8].

2. 3aBHcaHHS BIYCKHUX KJallaHIB MPOBEIEHO 3a CTaHAAPTHOK METO-
mukoro CEC F-16-T-96 (Volkswagen, 1.9 L Wasserboxer — ono3utuuii 4-1iu-
miaapoBuit ABUTYH 1.9 1 VW 13 cucTemMor0 BOISIHOTO OXOyo/pkeHHs ). Llei
METO/I € TECTOM Ha HAsBHICTh MIKJTMBUX NMOOIYHUX edekTiB (No-Harm Test),
KU TOBOAMTD, IO 3aCTOCYBaHHS JOOABKM HE MPU3BOAUTH O HEMPHUITYC-
TUMOTO 3aJIMMaHHs CTPUKHIB KJIAMaHiB BITyCKHOI CUCTEMHU.

[Ipu TecTyBaHHI JOBUTYH TMpaIfo€ MPOTATOM 2.5 TOA 1 MOTIM
BHOY1 0X0J0/Ky€eTbes 10 5 °C. HacTynmHOro paHky BiH MPUBOAUTHCS B pyX
CTapTepoM, 1 BOJIHOYAC 3aMIPIOETHCS KOMIIPECIS B IIWJIIHAPAX. SIKIO KianaH
BIJIKPUBAETHCSA 1 3aKPUBAETHCS, Y LMITIHIP] NEPIOAUYHO CTBOPIOETHCS TUCK.
VY ToMy pasi, KOJIM KOMIIPECIi HE CIIOCTEPIraeThes, 1€ 0O3HAYAE, 110 KIIalaH,
XO04 1 BIZIKPUBAETHCSI, aJie HE 3aKPUBAETHCS 3HOBY — B1JI0YyBAETHCS 3aBUCAHHS
kiarana. Taki BUITpOOyBaHHS TPOBOIITUCS UKIIYHO MPOTATOM TPhOX JHIB,
BIIPOJIOBXK SKHX HE BHUSBJICHO MpoOsieM i3 KoMmrpeciero. Tibku B TaKOMy
BUIIAJIKy BUIPOOYBAHHS BBAXKAE€THCS TPOUIEHUM 1 J0OABKA OTPUMYE OLIIHKY
"Pass" (npoummoB), B iHmoMy — "Fail” (ne mpoiimioB) [7]. 3actocyBaHHS
NesIKUX /100aBOK 3a 3HIDKEHUX TEMIIepaTryp NPU3BOJUTH J0 YTBOPEHHS
BHUCOKOB’SI3KO1 TUTIBKH, BHACHIIOK YOTO BIIOYBA€THCS 3aJUNIAHHS CTPUKHIB
KJIallaHIB y HampsMHIA KjiamaHa. 3 MM HETaTHBHUM MOOIYHUM e(exToM
HEOO0X1/THO OOpOTHUCS PETETFHUM Mi100pOM CKIIady J100aBKH 13 3aCTOCYBaH-
HSM BHCOKOSIKICHOT CHpPOBHMHHU. B iHIIOMY pasi e MOXe MPHU3BECTH 10
cepito3HUX TPoOJIeM IIiJT Yac peasizallli Ta BAKOPUCTaHHS MajnuBa.

Meton CEC F-05-A4-93 po3poOiieHuid Tak, mo0 MaauBo, siKe
MPOUIIUIO 11e BUNMPOOYBaHHS, HE CIPUYHMHSIIO BUHUKHEHHS TPOOJIEM IMpu
eKCIuTyarallii, 30KkpemMa B yMOBax 3HKEHHUX Temrepatyp. s perioHis, ne
MOXYTh CIIOCTEPIraTUCs Ay’Ke HU3bKI 3MMOBI TEMIIEpaTypH, 1€ BUITPOOYBaH-
HSl TIPOBOJAMTHCS 32 MiHYCOBUX Temriepatyp (Hampukiaa —18 °C) 1 B Takuit
Croci0 OUIBII YITKO MOAETIOIOTHCS PeaibHi YMOBH €KCIUTyaTallii aBTOMOOLIIS.

3. Kopozis crani. Y BceecBitniit nanuBHii xapTtii (World-wide fuel
charter) BiicyTHI BUMOTH J10 O€H3MHIB IOJI0 3aXUCTY BiJ KOPO3il METaiB.
[IpoTe BOHAa MOXXE CTAaHOBHTH 3HAYHYy MpoOJIeMy, TOMY HakeTH 100aBOK
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MICTSITh BUCOKOC(EKTHBHI 1HT10ITOPH KOPO3ii, i SIKUX JOCHIKYETHCA 3a
cranaaptHuM metogoM ASTM D665 A mod. (cymim GeH3uH — BoAa, 4 Tof,
temriepatypa 20-23 °C). Y mogudikarii B mporo crannapty 3acTOCOBY€ETHCS
COJIOHA BOJA, 110 IMITy€ MOPChKY. BMICT 1HT1061TOpa B MakeTi MiaA0NpaeThCs
Tak, 00 MpH J03yBaHHI J00ABOK, SIKI HAWYacTillle 3aCTOCOBYIOThCS, 3a-
Oe3reuyBaBcs JOCTaTHIN aHTUKOPO31MHUHN 3aXUCT B OUIBIIIOCTI Mpe/CTaBIIe-
HUX Ha pUHKY Mapok Oen3uHiB. 1{010 0cOOIMBO KPUTHUHUX TAIUB MiI0ip
BEJIMYMHU JJO3yBaHHS MOXKE MAaTH BUPIIIAIbHE 3HaYEHHS [4].

Pe3yabTaTu 1ociaigxenb. Ha nepiomy etari mpoBeAeHO TOCIHKEHHS
eKCIUTyaTalliifHIX BJIACTHBOCTEW OCH3WHIB 1010 BUKOHAHHS BUMOT 13 ITiJI-
TPUMKH YUCTOTU NAJIMBHOI cucteMu (maobz. 1). bazosuil 0en3un A-95 nae
BEJIMYMHY BIAKIAJCHb Y CEpeIHbOMY OMm3bko 90 mr/kiamaH, a BiAKIaaiB
B Kkamepi 3ropstHHS — 1277 mr/mmmiaap. [dns Oensuny A-92 3a3naueni
napamMeTpu CTaHOBJATH BiAmoBimHO 151 mr/kmaman 1 1120 mr/oumismgp.
L{i 3HaYeHHST — Ha PIBHI TUMOBUX PE3YyJIbTATIB CTAHJAPTHUX €BPOMECUCHKUX
O€H3MHIB.

[Ipu no3yBanni nobasku Keropur Energy B xinpkocti 600 mMr/kr (ppm)
y O6en3uH1 A-95 MeTaneBl NOBEpXHI BIyCKHUX KJIallaHiB 3aMIIAI0ThCA Maike
yUCTUMH. BinkmaneHHs Ha KiamaHax y CepeJHbOMY CTAHOBISTH YChOTO
9 mr/knanan. [lpu 3HMxkeHHI A03yBaHHS 10 550 mr/kr 3HauenHs [VD He-
CYTTEBO MIBUIYIOTHCS (110 15 Mr/kiianas) i B TAKU CIIOCIO MIJTKOM 33/10BOJTh-
HSIOTh BUMOTH BcecBiTHROT manuBHOI XapTii A1 nanuB sk Kareropii 2, Tak
1 Kareropiit 3 Ta 4 (menmie Hix 30 mr/knanan). [Ipu 3MeHIeHH1 103yBaHHS
nmo0aBku 10 500 MI/Kr BIIKJIaJeHHS CTAHOBWIM 48 MI/KjamaH, 1110 BiIOBIIA€
BUMoraM Tuibku Kareropii 2.

Tabauys 1
Pe3yabTaTn BUnpoOyBaHb e)eKTUBHOCTI 100aBOK
3a metogom CEC F-05-4-93
JloGanka Jlo3yBaHH, bensuH, Binxnanenus
MI/KT Mapka Mr/kmamad | Mr/upmismp
0 90 1277
500 A0 46 1746 (+ 37 %)
550 15 1617 (+ 27 %)
Keropur® Energy 600 9 1554 (+ 22 %)
0 151 1120
550 A-92 40 - 1471 (+ 33 %)
600 14 1402 (+ 25 %)
0 > 150 -
Chimec EP Line 350 A-95 <20 -
500 <10 —

Binknanenns B xamepi 3ropstHas (7CD Tect) mpu ONTHUMaTIbHOMY
JI03yBaHHI 3MIHIOIOTBCS Ha 27 % mpotu 6a3oBoro 6eHzuHy. OTKe, BUKOHY-
€ThCSI BUMOTA 1100 00MexeHHs npupocTy 7CD — He 61nbi sk 40 %.
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AHaJori4Hi pe3yapTaTu OTpuMaHi i 1151 6eH3uny A-92. Y npomy pasi
ONTUMAIILHO PEKOMEH/I0BaHe 03yBaHHs st Oen3uny Kareropiit 3 1 4 craHo-
BuTh 600 mMr/kr. BapTo 3a3HaunTH, 110 BIAKIAIH, SIKI YTBOPIOIOTHCS B Kamepi
3ropsiHHs, y OeH3uny A-92 sik 6a30BOro, TaK i3 100aBkoro Ha 8—15 % MeHii,
HDK Y A-95. Bognouac BinkiaaeHHs Ha kinanaHax [VD nns 6a30BUX MaIvB
y A-95 Ha 66 % menie, HIX y A-92. J{nsa mociimpKkeHHs 30aTHOCT] J0OABKH
edeKTUBHO 3HWKYBaTH HasiBHI BiaknaaeHus (Clean-up Test) cioyatKky mpoBe-
neHo 60-roauHHMIM TecT 13 6a30BUM OEH3MHOM 0e3 T00aBKH Ta 31 creliaib-
HOIO OCH3MHOBOIO CYMIIIIIITO, IO 1a€ 3HAYH1 BIJKJIaJICHHS Ha KJlanaHax (Tak
3BaHMI TPOTiH Ha 3a0pyaHeHHs Dirty-up). Ilicns 3BaKyBaHHS BITyCKHUX
KJIallaHiB 1 BU3HA4Y€HHS KUIbKOCTI Harapy (I/VD), mo yTBopuBcd, iXx 0e3
OUMIIEHHS 11 pa3 MOHTYyBajiu y ABUryH. [lotim 3HOBY mpoBoaunu 60-ro-
JUHHUHN MPOTIH 13 TECTOBAHUM MAJIMBOM, alie BXXE 3 ONTUMAIBLHUM BMiCTOM
J03yBaHHS JTOOABKH.

ITix gac mocmimkenns no6aBok Chimec EP Line BCTaHOBJICHO, 1110 TIPU
no3yBaHH1 350 Mr/kr OGeH3uHy A-95 KUIBKICTb BIIK/IA/AIB CTAHOBUTH < 20 MIV/KT,
a <10 mr/kr — mpu mo3yBanHi 500 Mr/kr, mo BiAmoBizae BuMoram Bce-
CBITHBOI NAJIMBHOI XapTii.

[Taker nmo6aBox Keropur® ENERGY nocimipKeHO Ha 3aBHCAHHS
knananiB CEC F-16-T-96 y 6en3uni A-95 3a temmneparypu —18 °C npu
nosyBanHi 1200 mr/kr. ben3un 13 706aBKOIO OJHO3HAYHO MPOUIIIOB BUIPOOY-
BaHHS, Ha BCIX IWIIHpPAX CIiocTepiraiacs moBHa kommpecis. OTxe, He BapTo
OUIKYyBaTH MpoOJIEM NpU eKCIUTyaTallii aBTOTPAHCIIOPTY, 30KpeMa 1 3UMOI0
B YMOBAaX HHU3bKHX MiHYCOBUX TEMIIEPATyp, CIPUYUHEHUX 3aBUCAHHIM KJila-
TIaHIB 1 CKJIATHOIIAMH 3 XOJIOTHUM 3aITyCKOM JBUTYHA.

PesynpTratu BunpoOyBaHb Ha 1HT1OyBaHHS KOpO3ii ToKa3aHO B maoi. 2.
JIiist KITbKICHOT XapaKTEePUCTUKU KOPO31MHOT CTIKOCTI BUKOPUCTAHO MIKAJIN
DIN (Himeuuuna) ta NACE (CIIIA).

Tabnuys 2
PesyabraTtn BUNIpoOyBaHb e(peKTUBHOCTI 7100aBOK Ha IHNIOyBaHHA KOPO3il
Hpucanka OriHKa 3a Ko Hobaska OriHka 3a Kok
Keropur® Energy, Chimec EP Line,
MT/KT DIN' NACE™ MT/KT DIN' NACE™
_ _ Bensun A-95 )
- - - 500 _ 1 | B+t
550 0 A 550 i 0
BeHgHH A-92 —
0 3 E — - 7 _
600 0 A — — —

" DIN 51585: 0 = kopo3is BigcyTHs; 1 = cimign; 2 = noMipHa; 3 = ciiIbHa Kopo3is [7].
** NACE (% 3aranpHOi MOBHOTH Kopo3ii): A = 0; B++= 0.1 i menmme; B+=0.1 - 5; B =5 —25;
C=25-50;D=50-70; E=75-100 [7].
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ba3oBi OeH3UHM B 1IbOMY JOCTIHKEHHI MPOJEMOHCTPYBAIN BHUCOKY
KOpO3iiiHy aKTHBHICTh. 3a 4 T0J1 criocTepiranacs CUiIbHA KOpo3ist ctai (OUIbIi
sk 75 % nosepxHi). [laketn no6aBok Keropur® ENERGY ta Chimec edek-
TUBHO 3arodiranu mporecam koposii. [Ipu pexomenmoBaHoMy no3yBanHi 550
1 600 mr/kr no6aku Keropur® ENERGY Tta 500 1 550 mr/kr no6aBku Chimec
EP Line nns 6en3uny A-95 MOBHICTIO BIACYTHI CJIIIM KOPO31MHOTO BILIUBY.

PesynbraTn BunpoOyBaHbs m1040 €(eKTUBHOCTI 3aCTOCYBaHHS J0OABOK
TSl 3HIDKEHHS eMICIi MIKIIJTMBUX PEUYOBHUH HaBEACHO B maobi. 3.

Tabnuys 3

BniiuB 100aBok Ha 3HUKeHHsI eMicil IIKIAJIMBUX pe4OBHH

. 3HmkeHHs eMicii, %
[Ix11y1MBa pe4oBUHA

Keropur® ENERGY Chimec EP Line
ByrneBoaHi, siKi He 3ropijau 20 21
CO 24 23
NOx _ 13 _ 14
CO0> 4 5

3acTocyBaHHsI JOOABOK JUIsl 3HIDKCHHS €MICii IIKIJJIUBUX PEYOBUH
YMOSKJTUBIIIO€ 3HAYHO 3HU3UTH PIBEHB X BUKH/IIB Y BIAMPAIlbOBAHUX razax —
BYTJIEBO/HIB, siki He 3ropiu (HC), wagnoro razy (CO) it okcuais azory (NOX),
a TakoxX 10 4—5 % 3MEHIIUTU BUTpaTy OEH3MHY 1, BIAMOBIIHO, BUIIJICHHS
Byriekucioro ("mapaukoBoro") razy C0>[11; 23].

BucHoBkmu. Pe3ynpraTi 10CHiIKEHD 3aCBITIIIIH €(DEKTUBHY pOOOTY
JIBUTYHA aBTOMOOLUISI, TapaHTYI0ud BUKOHAHHS BUMOT cTaHAapTiB "€Bpo-5"
NPy BUKOPHUCTAHHI MOMIpYHKIIOHAIBHUX N100aBOK Keropur® ENERGY
(xommnadist BASF) 1 Chimec EP Line (xkommanist Chimec).

Onrtumansha Butpata 100aBok Keropur® ENERGY ta Chimec EP Line
ctaHoBUTH BiAnoBigHO 600 1 550 mr/kr. 3a pUHKOBOI LIHM Ha J00aBKY
Keropur® ENERGY 2920 €/T ta na Chimec EP Line 3120 €/1 301nb111eHHS
coOiBapTocTi OeH3WHY CTaHOBHTHME BiamoBiaHo 1.752 Tta 1.716 €/, mo
€ BUIIPABJIaHUM, BPAaXOBYIOUH CYTTEBE TIOKPAIEHHS IXHIX €KCILTyaTaliiHIX
BJIACTUBOCTEM.
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Merezhko N., Tkachuk V., Zinchenko O. Operational properties of gasoline with
multifunctional additives.

Background. Due to the increased environmental requirements for combustion
products, increased load on the engine, speed, longevity of cars, requirements for the
quality of gasoline are increasing.

During the production of modern motor gasoline such processes are involved as:
catalytic reforming, isomerization, catalytic cracking and alkylation. Unfortunately, there
are not many factories in Ukraine that could produce gasoline and diesel fuel that would
meet the requirements of today. Improving the performance of such gasoline is achieved
by the introduction of multifunctional additives. Some of them are discussed in the article.

The aim of the article is to investigate the influence of multifunctional additives of
European manufacturers on the operational properties of gasoline of domestic production.

Materials and methods. The research used gasoline produced by Ukrtatnafta, the
most popular brands A-95 and A-92, which meet the requirements of technical regulations
and SSTU 7687: 2015.

Keropur® Energy (Basf, Germany) and Chimec EP Line (Chimec, Italy) synthetic
additives were used to maintain cleanliness and purification of the fuel system to improve
performance.

When adding additives to gasoline, the following parameters were investigated:
efficiency of maintaining the purity of the intake system according to the standard method
of SES F-05-A-93, suspension of the inlet valves — according to SES F-16-T-96, corrosion
of steel — for ASTMD 665 A mod.

Results. When dosing of 600 mg/kg (ppm) of Keropur® Energy in A-95 gasoline,
the metal surfaces of the intake valves remain virtually clean. The deposits on the valves
average 9 mg/valve. Similar results were obtained for gasoline A-92. The optimum
recommended dosage for Category 3 and 4 gasoline is 600 mg/kg.

In the study of Chimec EP Line additives it was found that at a dosage of 350 mg/kg
of gasoline A-95 the amount of deposits is < 20 mg/kg, and at a dosage of 500 mg/kg the
amount of deposits is < 10 mg/kg, which meets the requirements of the World Fuel Charter.

The Keropur® ENERGY additive package was tested for hang-ups of SES F-16-T-96
valves in A-95 gasoline at —18 °C at a dosage of 1200 mg/kg. Gasoline with the additive
was uniquely tested, all cylinders were fully compressed.

Keropur® ENERGY and Chimec A-95 gasoline packs effectively prevented
corrosion processes.

The use of additives to reduce the emission of harmful substances can significantly
reduce the level of emissions of harmful substances in the exhaust gases — hydrocarbons,
which are not burned (HC), carbon monoxide (CO) and nitrogen oxides (NOx), as well as
to 4-5 % and reduce gasoline consumption respectively the evolution of carbon dioxide
("greenhouse") CO».

Conclusion. The results of the studies testify to the efficient operation of the car
engine, ensuring that the requirements of the Euro-5 standards are fulfilled when using
Keropur® ENERGY and Chimec EP Line multifunctional additives.
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The optimal consumption of Keropur® ENERGY and Chimec EP Line

supplements is 600 and 550 mg/kg respectively. At the market price of Keropur® ENERGY
2920 €/t and Chimec EP Line 3120 €/t, the increase in the cost of gasoline will be 1.752
and 1.716 €/, respectively, which is justified, given the significant improvement in their
performance.

10.

11.

12.

13.

Keywords: gasoline, additive, quality, operational properties, exhaust gas.
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BOIHO-IUCIIEPCIHHI $®APBH:
KOMIIAEKCHA OIITHKA SIKOCTI

Haseoeno pezynvmamu KomniekcHoi oyinKy AKocmi po3pooieHux 800HO-0ucnep-
citnux ¢ap6 (BJD) ons enympiwnix pobim npomu BJD-ananocis, npeocmaenenux Ha
puHKy Ykpainu. Busnaueno xomnaexcnuii nokasuux axocmi BJ® 3a pienem excniyama-
YIUHUX 8lACmMUBOCmell NOKpUmmie, NPUHAYeHUx OJisl NOBEPXOHb 3 DIZHUM CMYNeHeMm
nasanmagicennss. Ompumani 0ani 0adymov 3M02y CRONICUBAYAM OOIPYHMOBAHO NIOTUMU 00
subopy BI® ona eHympiuHb020 3axXUCHO-0EKOPAMUBHO20 03000 ICHHS.

Kniouwosi crosa: BomHO-nuctiepciiina gapoa (BJID), mOKpHUTTs, EKCILTyaTaIiifHi
BJIACTUBOCTI, SIKICTh, KOMIUIEKCHUI MOKA3HUK SIKOCTI.

Kapaeaes T., Ocvika B., 3onomapesa O. Boono-oucnepcuonuvie Kpacku: Kom-
niaexkcHasa oyenka kauecmea. llpusedenst pe3ynbmamsl KOMNIEKCHOU OYEHKU Kayecmeda
PazpadbomanHbix 600HO-OUChepCUOHHBIX Kpacok (BIIK) 0ns enympennux pabom no cpasHenuro
¢ BlK-ananoeamu, npedcmagnennvimu na puinke Ykpaumnvl. Onpedeien KOMNIEKCHbLI
nokaszamenv kavecmea B/[K no ypoemnio skcniyamayuoHusX c80UCME NOKPbIMULL, npeo-
HA3HAYEeHHbIX OJ1A NOBEPXHOCMEN C PA3HOU cmeneHblo Hazpysku. Tlonyuennvie dannbie 0adym
803MOJICHOCIb Nompebumensim 060CcHo08anHo nodoiimu k 6vio6opy BIK ons enympenneii
3AUUMHO-0eKOPAMUBHOU OMOEIKU.

Knwueswvie crnosa: BogHo-muctiepcronHas kpacka (BZI®), mokpsiTre, SKCIITyaTa-
LIUOHHBIE CBOMCTBA, KAYECTBO, KOMILIEKCHBII II0Ka3aTelb Ka4eCTBa.

IlocranoBka npodaemu. Punok Ykpainu po3BUBA€ThbCs Yy HampsiMi
301IbIIEHHST YaCTKU BogHO-Aucnepciitaux (B/l) makogap6oBux marepiaiis
(JIOM) y 3arainbHiii CTpyKTYypi iX BAPOOHUIITBA 1 CIIOKUBAHHS, SIKa B OCTaHHI1
3 poku € Ha piBHI 57-60 % [1; 2]. Jo B/l JI®M nanexartsb jaku i ¢apoOwu,
IUTIBKOYTBOPIOBAYEM Y SIKHX € BOJHI TUCTIEPCiT MOIIMEPIB (aKPUIIOBUX, CTUPOJI-
AKpUJIOBHX, MOJIIyPETAHOBUX TOILO). Y CTPYKTYpl aCOPTUMEHTY Ta o0csirax
POy MepeBakaloTh BOJAHO-IUcHepciiiHi ¢apou (BJID). 3a pesynpraramu
nornepeHiX AOCTIKeHb HaMHu po3pobiieHo ckiag BJI® pi3HOro miiboBOro

© Tapac Kapasaes, Bikmop Ocuxa, Oxcana 3oaomapvosa, 2019
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MIPU3HAYCHHS HA OCHOBI BITYM3HSIHUX MIHEPaJbHUX HAIOBHIOBAYIB — KPEUT
1 kaoniHiB [3]. ChopmoBano acoprumeHT BJID a1t BHYTPIIIHIX 1 30BHINIHIX
poOIT 3 ypaxyBaHHSIM OCHOBHHUX KpPHUTEpIiB, SIK-OT: (DYHKI[IOHAJbHE MPH3HA-
YyeHHs! (IEeKOpYBaHHs, 3aXMCT); MaTepiaja MmoBepxHi, A GapOyBaHHS SKOi
npuszHaueHo BJI®; cTymiHs ekcrulyaTalliifHOTO HaBaHTa)KEHHS (BUCOKHM,
MOMIpHUI 1 HU3bKUI) Ta 1H. [4].

Ha cporogni Ha BHYTpINIHBOMY PHHKY YKpaiHW NpeACcTaBICHHM
mupokuit acoptumeHT BJI® pizHux BHpoOHUKIB. BomHodac BITUM3HSHA
npoayKIis 3aiiMae O1bil ik 80 % pUHKY. Y CTPYKTYpi POy NMEPEBAKHY
4acTKy CTaHOBJATh BJI® s BHyTpimHIX poOiIT, SIKI BUKOPUCTOBYIOTHCS
CHOXXKUBAYaMHU I 3aXMCHO-JIEKOPATUBHOTO 03100JCHHS MEPEBaKHO CTiH
1 CTeTb 3 MiHEpaIbHUX MaTepiaiiB (O€TOH, 11eTJIa, IEMEHTHO-ITIIaHa Ta TrcoBa
MITYKaTypKa TOIIO), JEPEBUHHU W JIEPEBUHHUX MaTepiajiB, TiICOKAPTOHHUX
INIMT BcepeAuHi OyaiBens 1 cropyna. OTke, akTyallbHUM € TPOBEACHHS
MOPIBHSJIBHOI OLIHKHY sKOCTI BJI® 11 BHYTPIIIHIX MIHEpATbHUX 1 JEPEBUH-
HUX TIOBEPXOHb Ta EKCIUTyaTalllfHUX BJIACTUBOCTEH MOKPUTTIB PI3HUX
BUPOOHHMKIB, 110 PEali3yl0ThCsl HA pUHKY Y KpaiHH.

AHaJIi3 0CTaHHIX J0CJaizKeHb i myOaikaniid. [luranasm popmyBan-
Hs sikocTi B/I® Ha OCHOBI BITUM3HSHHMX MiHEpaJIbHUX HAIMOBHIOBAYIB Ta
JOCITIJKEHHIO eKCIUTyaTalliiHUX BIACTUBOCTEN MOKPUTTIB 13 HUX MPUCBSIYEHO
npari yKkpaiHChbKuX HaykoBIIiB B. Cigepcororo, H. Mepexko, O. [llynbru,
B. Komaxu ta in. [5-9].

[Ty6nikamnii B. CBigepcbkoro, H. Mepexko, B. Komaxu [5; 6] BucBitito-
I0Th BIUTMB MOJU(IKyBaHHS MPUPOIHOI KPEWIU HA PEOJIOTIUHI BIACTHBOCTI
akpuwioBux BJI® y BuxinHomy ctani. Y npaii [7] mogaHo pe3yJbTaTH J0C-
JHKEHb €KCITyaTalliiHUX BJIACTHBOCTEH MOKPUTTIB 1 po3pobneHux BJID
Ha OCHOBI MOAM(IKOBAHOT KpEH/IH.

VY cratTi [8] HaBEACHO OIIHKY PEOJIOTIYHHX Ta JACSIKUX 1HIIIUX TEXHO-
noriuaux nokas3HukiB BJI® Ha 0CHOB1 KaoJI1HIB BITYM3HSIHOTO BUPOOHUIITBA.
O. Hlynsra ta H. Mepexko BUBYAIM €KCIUTyaTalliifHi BIACTUBOCTI MOKPUTTIB,
orpuManux 13 B/|®, HarnoBHEHUX BITYM3HSIHUMHU KaoaiHamu [9].

V 3a3HaueHMX MyOJTiKaIlisIX BUCBITICHO Pe3yIbTaTH JOCTIHKEHb TUIbKU
po3pobsenux HaykoBIsiMu BJIM Ta okpeMux eKcruTyaTalifHuX BIaCTHBOCTEH
oTpuMaHuX MOKPUTTIB. CTaTTi HE MICTITh KOMIUIEKCHOI OIIHKU SIKOCTi pO3-
po6nennx B/I® i mokpHUTTIB Ta iX MOPIBHIHHS 3 aHAJOTaMH 1HIIIUX BUPOOHUKIB,
IO peali3yloThCsl Ha pUHKY YKpainu. Lle 3yMOBiIO€ aKkTyalbHICTh 1 HOBU3HY
NPOBEIEHUX HAMU JIOCI1/KEHb, SIK1 TIOKJIaJIeHI B OCHOBY CTATTI.

Mema cmammi — IpOBECTH KOMITJICKCHY MOPIBHSJIBHY OILIIHKY SIKOCTI
po3pobnennx BJI® mns BHyTpimHiX poOit nporu BJld-ananoris, mio
peani3yrThCs Ha pUHKY Y KpaiHu.

Marepianu ta Mmeroan. O0’€KTH JOCHIDKEHHS (maba. 1) — mpen-
cTaBiieH1 Ha puHKY YKpainu B/I® BiTUN3HAHUX BUPOOHHUKIB AJIs1 BHY TPILITHIX
poOiIT (iIHTep’epHI) Ta OTPUMAaHI 3 HUX OKPHUTTS, TOPTOB1 MApKH SKHUX 3aliMa-
JIM HAWOUIBIIy YacTKy B CTPYKTYpi mpoaaxy B 2015-2017 pp. (3pasku 1-8)
Ta po3pobiseni Hamu B/I® mist BHyTpimHIX poOiT (3paszku 9—12).
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Tabnuys 1
XapakTepucTHKA JOCJHIKYBaHUX 3pa3kiB B ®
Micue
Howmep Toprosa Xapaxrepuctuka BJ[D
. . Bupob6Huk po3TanryBaHHS
3pa3ka| Mapka/Hazea 1 TOKPUTTIB
BHPOOHMKA
3HococTiliKa iHTep epHa,
1 JUTsE 0€3/IOTaHHUX MaTOBHX
Alpina IIOBEPXOHb TOB "Kamapon
P 3HococTiliKa iHTep €pHa, Huimpo" .
M. Jlainpo
2 JUTSL KITACHYHUX MaTOBUX
MOBEPXOHb
Dufa Mattlatex . TOB "Meddept
3 MarosBa, cTiiika 10 MUTTS
D100 ’ A l'anza ®apben”
., lNmoaneprenHa akpuiosa
4 Sniezka Exo 5 P
eMYJIbCis JJIS CTiH 1 CTelh i _
Sniezka Fresh | Ctilika 0 MUTTS MaTOBa " M. SIBopiB,
5 . . , . | TOB "CHexka- .
White JaTeKcHa (ap0a J1s iHTep €piB Vipaina" JIbBiBCBKA
L., Crilika 10 MATTS Ta Oararopa- p 00II.
Sniezka
. 30BOTO TEPTSl MAaTOBA JIATEKCHA
Design Lux . ,
(bapba ans iHTEp €PIB
. Criiika 0 MUTTSI MaTOBa
7 Triora 3 . , A ,
_iHTep’epHa (apba 7 ‘M. Kam’sHCBKe,
IHTep’epHa ITOBKOBHCTO- - TOB IIT "3II1" ' quinponeTpos-
8 Triora 7 matoBa Gapba a1 ¢ CchbKa 00U
- IPUMIIICHb
"Inmep ‘epna : Ilokpumms mamosi, cmitixi
9 3HOCOCmIliKa | 00 Mummsl | 6a2eamopazo602o
_________________ mamoea” __ mepms
"Inmep ‘epna  Ilokpumms 3 cepeOHim ensin-
10 BHOCOCMIUKA - YeM, NIOBUEHOI0 CIMIUKICIIO
i3 cepeonim 00 mummsi i 6a2amopaz068020
,, Pospobneno asmopamu
2nAHYeM mepmsi
11 "Inmep ‘epna : Ilokpummsa mamosi, cmitixi
cmanoapm'” - 00 mumms
" , Hoxpummsa mamosi, cmitixi
'[nmep epna .
12 » |00 cyxo20 mepms i 1e2ko2o
EeKOHOM

60102020 NPUOUDAHHS]

Locnioowcenns excniyamayitinux 61acmugocmert NOKpUmmis IpoBEICHO
nicisi HaHeceHHs B/{® Ta BUTpUMYBaHHsS MOKPUTTS HE MEHII AK 7 Ai0 3a
temneparypu 23 £+ 2 °C Ta BigHOCHOI Bojorocti noitps 50 + 5 %. ToBmuny
nokputTiB Bu3HaueHo 3a JJCTY ISO 2808:2015 ToOBIIMHOMIPOM i3 TOYHICTIO
BuMiproBanHs 0.01 mm [10]; 6umm3HY mokputTiB (3a beprepom) — Ha crieKTpo-
dbotometpi Techkon SP 8204 npu ctaHngapTHOMY JiKepeli ocBiTieHHs D65
1 KyTi cioctepexenHs 10° [11]; iHaeKc ;KOBTU3HHU PO3PAaXOBAHO 3 KOOPIUHAT
KOJIbOPY MOKPUTTS BiANOBIAHO A0 ctanaapty ASTM E313 [12].

JlocimKeHHsT MIITHOCT] Ha PO3pPUB BUKOHAHO HA BUTLHUX ITTIBKaX HA PO3-
PUBHII MaIllMHI 3 €JIeKTPOHHUM JuHaMoMeTpoM Mecmesin tunty AFG 1000N 3a
MeTouKoO [ 13]. Aare3iro HOKPUTTIB JI0 PI3HUX MOBEPXOHH BU3HAYEHO METOJIOM

.................. eesece
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pemrityactux HaapiziB 3a JACTY ISO 2409:2015 [14]; BunpoOyBaHHS JIako-
¢dapOoBrx MOKpUTTIB Ha 3ruH (emactuyHicTh) — 3a JICTY ISO 1519:2015 [15];
BOJIOBIIIIITOBXYBaJIbHI BIACTUBOCTI (T1p0ohOOHICTH) OI[IHEHO 32 3HAYEHHSIM
KpaioBOro KyTa 3MO4YyBaHHs NOKPUTTIB [16]; 6inck — Ha 6iirckoMipi Biuged
515 Tri-Glossmeter mig xyTom 60° 1 85° 3a JICTY ISO 2813:2015 [17].

CTIUKICTh MOKPUTTIB IO BOJIOTOTO CTHPAHHS BU3HAYEHO 33 BTPATOIO
macu Ticist 200 TUKITIB CTHpaHHS, Ha OCHOBI SIKOi pO3PaXx0OBaHO CEpPETHE 3Ha-
yeHHs1 BTpaTt ToBIIMHU nokputts 3a JJCTY ISO 11998:2015 [18].

OriHrOBaHHS KOMITIEKCHOTO noka3HuKa sikocTi (KI1S) BJI® npoBeneHo
3a 3HAUEHHSIMH EKCIUTyaTalliiHUX BIACTUBOCTEH MOKPUTTIB, sIKI HAHOUIBII
[IKaBJISATH CHOXKUBaviB. [[0Ka3HUKM €KCIUTyaTalliiiHUX BIACTUBOCTEN 0OUpan
Ha OCHOBI aHaII3y HOPMAaTUBHHMX JIOKYMEHTIB Ta ONUTYBaHHS EKCIEPTIB.
BarowmicTh moka3HuKiB BCTAHOBJIEHO €KCIIEPTHUM METOJIOM SIK PaH)KyBaHHS.
KoedirieHT BaroMocTi moka3HUKIB (@;) 32 pe3ybTaTaMyd paH)XyBaHHS BU3HA-
4yeHo 3a hopmyioro (1):

4 ==, (1)

ne Si — CyMapHUU PaHT i-TO MOKa3HHKA;
71 — KIIBKICTh TOKA3HUKIB.

VY3romkeHIicTh JyMOK ekcnepTiB (W) BCTaHOBIIEHO 3a popmyioro (2):

W,=— )

1€ m — KIJIbKICTh €KCIIePTiB;
d — cepeiHs BeIMYMHA CYMapHUX PaHTIB.

CepenHio BENMUMHY CyMapHUX PaHTIB (d) Ta CyMapHUW paHr i-ro
MOKa3HUKa (S;) BU3HAYEHO 32 3arajibHOB1IOMUME Gopmyiamu [19].

s po3paxynky KIIS Bukopuctano MeTo]] KBaJiMETPUYHOT OLIIHKH,
KU YMOKJIMBIIIOE OTPUMATH OAMHUYHI OKa3HUKH SIKOCT1 Y BUIJISLAL IU)-
POBOI BeMYMHKU. AOCOJIOTHI 3HAUYEHHS BIACTUBOCTEH TOKPUTTIB MEPEBEICHO
y BIHOCHI (g;), 3actocoByroun ¢opmyny (3), mpu 3pOCTaHHI YUCIOBOTO
3HAUCHHS MOKA3HUKA, [0 3yMOBIIIOE MIABUIICHHS SKOCTI TOBapy, abo (4),
SIKIIIO TIPU3BOINUTH JI0 3HMKCHHSI.

= doci. , 3

g P 3)
P,

= has. , 4

&=>% 4)

docn.

1€ Poocr. — aOCOMIOTHE 3HAUEHHS [TOKAa3HUKA JTOCI1KYBaHOTo 3pa3ka B/1D;
Péas. — abcotoTHE 3HaUEHHSI TOKa3HUKa 0azoBoro 3paska BJD.
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KITA pospaxoBano 3a popmyroro (5), 3Bakaroud Ha BITHOCHE 3Ha-
4yeHHs nmokasHuka sikocti BJ® (excrtyaraiiifHoi BIaCTUBOCTI MOKPUTTSI) Ta
KOEQIIIEHT HOTrO0 BarOMOCT1:

n
KIIA =Y ag,, (5)
i=1
JIe 1 — KIJIBKICTh IMOKA3HHUKIB;
ai — KOeiIieHT BaroMocCTi i-T0 MOKa3HUKA;
gi — BIJIHOCHUH MMOKa3HUK SKOCTI i-T0 TOKa3HHKA.

PesyabTaTn pociaigxenns. Ocodbnusictio BJI®D sk ToBapy € Te, 110
CIIO’KMBAY CIOYATKy BUKOPUCTOBYE (apOy y BUXITHOMY CTaHi IiJ 4ac Ha-
HECEHHS Ha ToBepxHI0. Hanani 3Ha4yHO JOBIINIA MEpioj] 4acy eKCILTyaTyeThCs
HOKPHTTSI, BOAHOYAC TPOSBIISIIOTHCS €KCIUTyaTalllifHi BIACTUBOCTI OCTAHHBOTO,
1110 Bu3Havae kopucHicts B/ID six ToBapy /uist cnoxkuBaya. Ocbk HOMy 3a piIBHEM
caMe eKCIUTyaTaIiifHuX BJIaCTUBOCTEN MOKpUTTIB Bu3HaueHo K11 BAD.

3a pe3ysbTaTaMu aHalli3y HOPMAaTUBHUX JOKYMEHTIB, HAyKOBUX JIXKe-
peT, ONUTYBaHHs EKCIIEPTIB HAMOUIBII BayKIMBUMHU TTOKa3HUKaMH EKCILTyaTa-
[IWHUX BJIACTUBOCTEH MOKPUTTIB 13 BJID st BHyTpinHIX poOiT 06paHo TaKi:

e CTIMKICTh JIO BOJIOTOTO CTHUpaHHS (BTpaTa TOBIUIMHU TOKPHUTTH),

MKM (X1);

e ajresis (METOJIOM PEIIITKOBUX HAIPI3IB), 0am (x2);

e KpailloBUH KyT 3MOUYYBaHHSI MIOKPHUTTS BOAOKO, Tpa. (x3);

e CIACTUYHICTH, MM (X4);

e MIIHICTB IIJTIBKK Ha po3puB, MIla (xs);

o Oinu3Ha 3a beprepowm, of. (xs);

e iHJAEKC xOBTU3HM 3rigHO 3 ASTM E313 (x7);

e Omuck mia KyToM 85°, oa1. (x3g).

3 MeTOr BU3HAUEHHS KOE(III€HTIB BAaroMOCTI MOKAa3HHUKIB €KCILTyaTa-
[IHUX BIAaCTHBOCTEH MOKPHUTTIB i3 BJI® mpoBeneHo excrepTHe paHKyBaHHS,
pe3yNIbTaTH AKOTO HAaBEACHO B mabi. 2.

Tabnuys 2

Pe3yabTaT paH:KyBaHHS eKCIIePTAMH
MOKA3HUKIB eKCILIyaTAlliiHUX BJIACTUBOCTEH NOKPUTTIB i3 BId®

g9I1dvVvd0L HALODO0dHLOVVE

O1iHIOBaAJIbHI HOKA3HUKH
Excnept

I T T T T T L
1 8 4 3 5 6 7 2 1
2 8 5 2 4 6 7 3 1
3 8 3 6 2 5 7 1 4
4 8 6 2 4 7 5 1 3
5 8 5 3 4 7 6 1 2
S; 40 23 16 19 31 32 g . 11
d 17.50 0.50 -6.50 - -3.50 8.50 9.50 -14.50 * -11.50
d? - 306.25 025 4225 1225 7225 9025 210.25 132.25
a; 1 0222  0.128 ' 0.089 | 0.106 | 0.172 = 0.178 | 0.044 & 0.061
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Cyma cyMapHMX paHriB (. S;) BCiX IOKa3HUKIB CTaHOBHTH 180.
Po3paxoBaHna cepeiHsi BeTMUMHA CyMapHUX PaHTIB (Scep,) — 22.5. BusHaueno
BIJIXWJICHHS BiJl CEpPEeIHbOI BETUYMHUA CyMapHUX PaHTiB (d) (auB. mabn. 2).

VY3ropKeHICTh TyMOK eKcnepTiB (W) po3paxoByeMo 3a ¢popmyIioro (2):

IR R—y
—.5.(8-8
> ® -8

JIyMKU eKCTIepTiB y3ro/KeH1, OCKITbKU MOKa3HUK Wy > 0.7 1 npsimye
1o 1, To6TO po3paxoBaHi KOedilIEHTH BArOMOCTI €KCILTyaTalliifHUX BIACTH-
BOCTel € 00’ €KTUBHUMH (ITUB. maoi. 2).

3a pe3yJbTaTaMu pO3paxyHKy MOKa3HUKU €KCIUTyaTaIliiHUX BIACTH-
Bocteld okpuTTiB 13 BJA®D y mopsanky 3HWKEHHS KOoe]illieHTa BaroMocTi
MO>KHA PO3MICTUTH B PsIly: CTIMKICTh /10 BOJOTOTO CTUpaHHS — OUIM3HA
3a beprepoM — MIIHICTh TUTIBKH Ha pO3pUB — a/re3is — €l1acTUYHICTh —
KpaloBUl KyT 3MOYYBaHHSI TOKPUTTSI BOAOIO — 1HAEKC KOBTU3HHU —> OJIUCK.

JocmimkeHi 3pa3Ku po3AUTAIN Ha 4 TPYITH 32 IPU3HAYCHHSIM Ta PIBHEM
eKcrutyaTariiaux BiactuBocreit BJAd:

I'pyna 1. Criiiki 10 6aratropa3oBoro MUTTS Ta CTHpPAaHHS, MAaToOBI,
JIUISl TIOBEPXOHb 13 BUCOKHUM EKCIUTyaTallliHUM HaBaHTAKCHHSIM MOKPHUTTIB
(3pasku 1, 6, 7, 9).

I'pyna 2. Criiiki 10 6aratopa3oBOro MUTTS Ta CTHPAHHS, 13 cepe-
HIM TJISTHIIEM 1 BHUCOKHMM €KCIUTyaTallliHUM HaBaHTKCHHSM TMOKPUTTIB
(3pasku 81 10).

I'pyna 3. lllupokoro 3acToCyBaHHS 3 MOMIPHUM EKCILTyaTalliiHUM
HaBaHTa)XCHHSM MOKPUTTIB (3pa3ku 2, 3, 5, 11).

I'pyna 4. JIns CcTiH 1 cTeNb 13 HU3bKUM €KCIUTyaTalliiHUM HaBaHTa-
YKEHHSIM NIOKPUTTIB, HE IPU3HAYEHI 711 MUTTS (3pa3ku 4 1 12).

Ha mnepmiomy etami mpoBeIeHO EKCIEPUMEHTAIbHI TOCIIIKCHHS
eKCIUTyaTalifHUX BJIaCTUBOCTEN MOKPUTTIB. OTpruMaHi aOCOIOTHI 3HAUCHHS
IMOKA3HUKIB HAaBEIEHO B maobi. 3.

OpneprkaHi 3HaYEHHS €KCIUTyaTalliiHUX BJIACTUBOCTEH MOKPHUTTIB 3HAY-
HO BIJIPI3HAIOTHCS IOJ0 00paHuX 3paskiB 1 rpyn BJI® 3a npu3HadeHHIM.

J171st po3paxyHKy KOMIUIEKCHOTO ITOKa3HUKA SIKOCT1 HEOOX11HO BUOpaTH
0a3zoBuii 3pazok BJI®D, skuii Oyne xapakrepu3yBaTh ONTHUMAJIbHHUHA PIBEHb
eKCIUTyaTallifHAX BJIACTUBOCTEH MOKPHUTTIB. 3 OOpaHUX JUIsl OIIHIOBAHHS
BJ® (po3pobiieHuX 1 peACTaBICHUX Ha PUHKY aHAJIOT1B) BaXKKO BU3SHAUUTHU
0a30BHil 3pa3okK, KU Oy/Ie MaTh ONTUMANIbHI BJIaCTHBOCTI. BogHOUaC 3Ha-
YeHHs NMOKa3HUKIB 6a30Bor0 3pazka BJI® matote Bianosigatu rpymi BJD 3a
MPU3HAYCHHSM Ta PIBHEM €KCIUTyaTalliHUX BIACTUBOCTEH MOKPHUTTIB.



Tabnuys 3
AOCOJIIOTHI 3HAYeHHS MOKA3HUKIB eKCIUTyaTAllIfHUX BJIACTUBOCTeH NOKPUTTIB i3 B/A®
oKa3HuK Hocnikysani 3pasku BJID 3pasku pospobnenux BD
1 2 3 4 5 6 7 8 9 10 11 12
Crliders 10 poororo 85 110 161  1430° 966 120 57 43 48 46 115 625

CTHUpPAHHA, MKM

Anresisi, 6an 1 1 2 2 1 1 1 1 1 1 1 1

KpaiioBuii KyT 3MO4yBaHHS

“pax "610z mxund 1 ndvool "9997-8661 NSSI

73 70 62 21 24 67 82 60 93 64 78 27
HOKpI/ITTH BOJ0IO, rpa,u. :
EnactuuHicTh, MM 3 8 8 12 8 10 5 2 2 2 5 8
ﬁg:w“ TUNBKH Ha PO3PUB, = 3¢ 437 4.67 0.2 2.90 5.92 2.56 4.70 8.05 6.26 7.52 1.54
Binusna 3a Beprepom, o1, 81.6 82.5 75.6 85.4 82.7 81.9 80.7 81.3 73.5 79.7 76.3 72.4
IHaekc )KOBTU3HU 4.7 2.0 6.6 1.7 4.1 44 5.5 4.9 5.7 3.8 44 5.7
Brmck (85°), ox. 3.6 4.8 3.8 6.2 5.9 3.2 3.1 11.7 8.1 215 6.2 7.0

*Micns 40 LIUKITIB.

gI1dvdOlL HILOOdHLOVVH
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Sk 0a3oBi 3pa3ku y epynax 2 1 4 Bubpano BJID, ski peanizytorbes Ha
puHKy, a came Triora 3 (3pasok 8) Ta Sniezka Exo (3pasok 4). st Mozeno-
BaHHsI 0a30BOT0 3pa3ka y epynax 1 13 B3sTO aOCOIOTHI 3HAUCHHS €KCILTyaTa-
IHUX BJIACTHBOCTEH MOKPHUTTIB, Cepel IMpeacTaBieHux Ha puHKy BID
(muB. mabn. 3), AKki AarOTh HAWBUIIMN KOpUCHUN e(EeKT IJisi CIOKHUBaya.
OTtpumani 3Ha4eHHS 0a30BUX 3pa3KiB y po3pi3i TPy 3a MPU3HAYCHHSIM Ta
piBHEM €KCIUTyaTalliiHIX BIACTUBOCTEW MOKPUTTIB HABEIEHO B maob.. 4.

Tabnuys 4

3HaYeHHs eKCILTyaTalliHHUX BJIACTUBOCTEM
NOKPHUTTIB 0a30BuX 3pa3kiB B/l

1 T — [I'pyna 3a piBHEM €KCILTyaTallliHUX BIACTUBOCTEH
1 2 3 4
CTII/IKICTL 0 BOJOT'OTrO CTI/IpaHHSI, 5'7 4'3 1 1‘0 143'0
MKM
Apresist, 6an 1 1 1 2
KpaiioBuii KyT 3M0O4yBaHHS BOOIO, ) 60 70 21
rpag. : : R
Minnicts iiBku Ha pospus, MIla 5.92 4.7 467 02
Binuzua 3a beprepom, ox. 81.9 81.3 82.7 854
IHnexc )KOBTU3HU 4.4 4.9 2.0 1.7
Binck (85°), o 3.6 11.7 5.9 6.2

Jns Buznavenus KIS BJI® BukopucTtaHo MeToa KBaJIIMETPHYHOI
omiHku. OTpuMaHi abCOJIIOTHI 3HAYEHHS TOKa3HUKIB €KCILTyaTallliHIX BIIACTH-
BOCTEH MOKPUTTIB (IUB. maoba. 3) 3 ypaxyBaHHSAM MapaMeTpiB 6a30BUX 3pa3KiB
nepepaxoBy€eEMO y BIAHOCHI, 3acTocoBytoun dopmyiy (3) abo dopmyny (4).
OneprxaHi AaH1 HAaBEJICHO B maoi. 5.

KIT moka3HuKIB eKCILTyaTaIlliHUX BIACTUBOCTEN MOKPUTTIB 13 B/D
JUIs. BHYTPIIIHIX poOIT BU3HA4YaeMo 3a (opmynow (5), BpaxoByKOUYH Bij-
HOCHE 3HAYEHHS MOKa3HUKA Ta KOe(IIIEHT HOro BaroMocTi (IuB. maobi. 5).
AHami3 OTpUMaHHUX PE3yJbTATIB PO3PaXyHKY Mokasas, mo KIS ekcrtyara-
[IHHUX BJIACTUBOCTEH MOKPUTTIB po3pobieHux BAD cranoButs Bim 1.13
10 2.47, mo € BABIY1 ¥ OUIbIIIe BUIIMM 32 3pa3ku BJld-ananoris.

JletanpHimmii aHalTi3 oJiepyKaHuX pe3yibTariB po3paxyHKy KILS BIId
3a pIBHEM EKCILTyaTalliifHIX BJIACTHBOCTEH MOKPUTTIB CBIIUUTS, 1110 HANBHIIIE
3HaueHHs KIS y kokHi#l 13 rpym 1 3arajoMm cepen yCix IOCIIKYyBaHHUX
3pa3kiB MalOTh po3poosieHi Hamu BJID.

Y epyni 1 3nauenus KIIS po3pobnenoi BA® (3pazok 9) — 1.22, mo
B 1.45—1.56 pa3a Buiiie 3a 3pa3ku 7, 6 1 1, ipe/CTaBIEHI Ha PUHKY.

VY epyni 2 BinnoBigHe 3HaueHHs (3pa3ok /() craHoBuTh 1.21 mpotu
1.00 y 3paska 8 (Triora 7), sxuii OyB oOpaHuii 32 0a30BUil.

VY epyni 3 3nauenns KIS pospobnenoi BA® (3pazok //) Bulie Ha
0.15 3a3pasok 2 (Alpina "llepesipena pokamu inmep ‘epua’). 3nauenns KI5
IHIIUX 3paskiB Hk4e B 1.4 pasa 3a "Dufa Mattlatex D100 mamosa" Ta
Maibke BaBiui HK4e 3a Sniezka Fresh White.
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Tabnuys 5

3HavyeHHd BiTHOCHUX Moka3HMKIB Ta KIS ekcrutyaraniiHux BiaacTuBocTeil mOKpUTTiB i3 BA®

I'pynu 3a piBHEM eKCIUTyaTaliiHUX BIACTHBOCTEH / 3pa3ku

Jlns pizHuX MaTepianiB it o
JIS CTiH 1 CTENb

Koediuient 3 BUCOKHM €KCIUTyaTaliifHIM HaBaHTaXESHHIM J171s1 TOBEPXOHB 13 TIOMiPHUM
IToka3zuux BaroMocTi I o 3 HU3bKUM
(cTiiiki 0 6araTtopa3zoBOro MUTTSI Ta CTUPAHHS) eKCIUTyaTal[iiHiM HaBaHTaKEHHAM i
; . - eKCIUTyaTalliiHIM
(ai) . i3 cepenHim (IIMPOKOTO 3aCTOCYBaHHS)
MaToBi HaBaHTAXXECHHSIM
LISTHIIEM
1 6 7 9 8 10 2 3 5 11 4 12

CTIUKICTE 10 BOJIOTOr'O
CTUPAHHS, MKM

0.222 0.67 0.48 1.00 1.19 1.00 0.93 1.00 0.68 0.11 0.96 1.00 2.29

Anresis, 6an 0.128 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.50 0.50 1.00 1.00 1.00

KpaiioBuii KyT 3MO4yBaH-
HS1 IOKPUTTS BOAOIO, Tpal.

0.089 0.89 0.82 1.00 1.13 1.00 1.07 1.00 0.89 0.34 1.11 1.00 1.29

Tpan 610z “nxund ¢ ndvool "999z-8661 NSSI

EJlacTHYHICTB, MM 0.106 100 030 060 150 100 200 100 100 100 160 100  1.50
Eﬁiﬁ;%ﬁfw Ha 0.172 023 100 043 136 100 133 094 1.00 062 161 100  7.70
Binmsha 3a Beprepom, o1, 0.178 1.00 0 100 099 090 100 @ 098 100 091 100 092 @ 100 = 085
THIEKC HKOBTH3HH 0.044 094 © 100 08 | 077 100 129 = 1.00 030 049 045 1.00 & 030
Bauck, of. 0.061 1.00 | 0.89 | 086 | 225 | 1.00 | 1.84 | 081 | 064 | 1.00 | 105 | 1.00 | 1.13
KIIA excnnyamayitinux énacmugocmetl o

0.78 0.79 0.84 1.22 1.00 1.21 0.98 0.79 0.59 1.13 1.00 247

nokpummis (KIIA B/[D)

dI1dvdOlL HILOO0OHHLOVVY
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VY epyni 4 3nauenns K11 pozpobaenoi BAD (3pazok /2)y 2.47 Buuie,
HiX y 3paska 4 (Sniezka Exo) six 6a30BOro.

Otxe, po3pobneri B/I® marwTh BUIUN PIBEHb EKCIUTyaTaliiHUX
BJIACTUBOCTEN Y KOKHIH 13 rpyn cepen BJID ananoriunoro npuzHadeHHsl, 1110
peanizyloThCsl Ha pUHKY Y KpaiHH.

BucnoBku. Kommiexkcauii mokasznuk sikocti BJI® pospaxoBano 3a
pIBHEM BH3HAYaJIbHUX JI CIOXKHBAYiB EKCIUTyaTallliHUX BIACTUBOCTEU
NOKPUTTIB Y PI3HUX TPyMax 3a MPU3HAYCHHSAM Ta CTyNEHEM eKCILTyaTalliii-
HOT'O HaBaHTa)KEHHS.

Bcranosneno, mo BuzHaueHut KIIA nns pospobnenunx BJD 3a
eKCIUTyaTallifHUMH BIIACTUBOCTSIMU MOKPHTTIB € B Mexkax 1.13-2.47 3anexxHo
B Buay B/I® Ta rpynu 3a mpusHaueHHsM. Lli 3HaueHHs BUII, HDK AJs
BJl®-ananoris, mo peanizyioTbes Ha puHKy Ykpaiau, KIT nns skux cra-
HoBuTh Bix 0.59 mo 1.00.

[IpoBeneHi 1ociiKEHHS 32 OTPUMAaHUMU JJAHUMH JI03BOJIATH CIIOXKHBA-
yaM o0rpyHToBaHo BuOupatu BJI®D, sKi peanizyroTbcs Ha PUHKY YKpaiHu
1 IpU3HAYEeH1 JUIsl BHYTPIIIHBOTO 3aXUCHO-IEKOPATUBHOT'O 03/100JICHHS.
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Karavayev T., Osyka V., Zolotareva O. Water-dispersion paints: the complex quality
evaluation.

Background. At the domestic market of Ukraine there is the wide range of water-
dispersion paints (WDPs) of different manufacturers the majority of which are paints for
interior purpose. They are used for protective and decorative decoration mainly of walls
and ceilings of mineral materials, wood and wooden materials, gypsum boards etc. The
most important for consumers are the properties of coatings that occur during exploitation.

The aim of the article is to carry out of comprehensive comparative evaluation of
the quality of the developed interior WDPs against the WDPs-analogues presented at the
Ukrainian market.

Materials and methods. Object of research is WDPs that have been developed
by us and domestic manufacturers and presented on the Ukrainian market, interior WDPs
and obtained coatings. The research was carried out mainly by using standardized methods.
The WDPs integrated quality index (IQI) calculation was carried out by the method
of qualimetric evaluation of the coatings operational properties, which are crucial for
consumers.

Results. The absolute values of the operational properties of interior WDPs
coatings were obtained during the first stage, according to the following indicators:
resistance to wet abrasion (reduce of coating thickness), microns; adhesion by cross cut
test, points; boundary angle of wetting by water, deg.; elasticity, mm; tensile strength of
the film, MPa; whiteness by Berger, units; yellowness index according to ASTM E313;
gloss at the angle of 85°, units.

It is established that the IQI for the WDPs developed by us according to the
performance properties of coatings is twice higher and more than the WDPs analogues
samples.
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In group I (Resistant to repeated wet abrasion, matte, for surfaces with high operational
load) the IQI value of the WDP, developed by us (sample 9) was 1.22 which is 1.45-1.56 times
higher than the samples 7, 6 and I that are presented on the market.

In group 2 (Resistant to repeated wet abrasion with medium gloss) the 1QI value
of the WDP, developed by us, (sample 70) was 1.21 versus 1.00 in sample 8 (Triora 7),
which was chosen as the base sample.

In group 3 (WDPs of broad-use with moderate operational load) the IQI value of the
developed WDPs (sample //) was higher by 0.15 than sample 2 (Alpina interior, tested for
years). The 1QI value of the other samples was from 1.4 times lower (Dufa Mattlatex D100)
till almost twice lower (Sniezka Fresh White).

In group 4 (WDPs for walls and ceilings with low operational load, economical)
the IQI value of the developed WDP (sample /2) was 2.47 higher than sample 4 (Sniezka Eco)
as the baseline.

Conclusion. The WDPs integrated quality index is calculated by the level of
operational properties of coatings, crucial for consumers, in different groups according to
purpose and degree of operational load.

It is established that the determined IQI for the WDPs, developed by us, by the
coatings performance properties within the scope of 1.13-2.47 depending on the type of
WDPs and the group by purpose. These values are higher than for WDPs analogues
presented on the Ukrainian market, which IQI ranges from 0.59 till 1.00.

The conducted research on the obtained data will allow consumers to reasonably
choose of WDPs, which are sold on the market of Ukraine and are intended for internal
protective and decorative purpose.

Keywords: water-dispersion paints (WDPs), coatings, quality, performance
properties, integrated quality index.
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BOAOKHI/ICTE/II‘;I AKTUBOBAHUMH
BYTAELIEBUM MATEPIAA
BATATOILIIABOBOTO ITPU3HAYEHHS

Ilpedcmasneno HOBUL 6OIOKHUCMUL AKMUBOBAHULL By2lleyesuti mamepiai, AKuil
Xapaxkmepuzyemuvcs BUCOKOK COPOYIUHO EMHICMIO NO OeH3eHy ma 06a2amoyiibosum
npuzHaueHHsaM. 30Kkpema, il Modice 6ymu GUKOPUCHAHUL NIO YAC OYULEHHSL PIOKUX | 2430~
noOdibHUX cepedosuly 8i0 HeDANCAHUX OOMIUUOK, OJisl BUKOPUCIANHS 8 eNeKIMPOMeEeXHIUHill
NPOMUCTIOBOCTHI, A MAKONIC OJI8 MEOUYUHUX Yinel.

Knwuoei crosea: BOJOKHO, BYTJIClb, aKTHBAIIisI, COPOIIisl.

Kyopauenuko B., Konocoe A., Mazyp JI. Bonoknucmulii aKmueupoeanHlil
Y2elepoonblil Mamepuai MHO20UeNe6020 HazHauenus. [Ipedcmaesien HOBbIL B0IOKHUCMbILL
AKMUBUPOBAHHDIL Y2TIepOOHDILL MAMEPUAT, KOMOPBIU XAPAKMePU3yemcsi 8bICOKOU COpOYUOH-
HOU eMKOCIbIO N0 OEH301Y U MHO20YeNe8bIM HA3HAUeHueM. B yacmnocmu, on mooicem 6vimo
UCNONb3068AH NPU OYUCTKE HCUOKUX U 2A3000PA3HBIX CPEO OM HeXHCENAMENbHbIX npumecell,
8 27IeKMPOMEXHU4ECKOU NPOMbBIUAECHHOCMU U O MEOUYUHCKUX Yeell.

Knwuesvle crnosa: BOHOKHO,yrHepOH,aKTHBaHHH,COp6HHH.

IlocTanoBka npod6Jemu. Byrienesi copOeHTH, 30KkpeMa BOJIOKHUCTI
aKTUBOBaHI ByTJeneBi matepianu (BAYM), maroTh Benuke 3HAYEHHS SIK
3an00KHHUKHY 3a0py THCHHS HABKOJIUIITHLOTO cepeoBuia. He MeHII Baxm-
BHM € IXHE 3aCTOCYBAaHHSI JJIS MiIBUIIICHHS PIBHSA OXOPOHH 37I0POB’ S, YIOCKO-
HAJICHHS] €HEePreTUYHOI rayy3i, BITHOBJICHHS 1 TOBTOPHOTO BUKOPUCTAHHS
CTIYHUX BOJ Ta OOPOTHOU 3 HASBHUMH 3a0pyTHCHHSIMHU.

Byrnenesi copOeHTH XapaKTepU3YIOThCS BHUCOKHM BIIHOIICHHSIM
MOBEpPXHI 10 Macu (MUTOMOIO TOBEpPXHEI0). BHacnigok I1b0ro BOHHM 3a
e()EeKTUBHICTIO 3HAYHO MEPEBUIIYIOTh TPAIUIIiHE aKTUBOBAaHE BYTLILJIS.

Came TOMy akTyanbHUM € po3pobieHHs iHHOBauiiHuX BAYM, mo
BUKOPUCTOBYIOTHCSI TICPEBAKHO SIK COPOCHTH JUISl BUAAJICHHS HeOaKaHHMX

© Bikmop Kyopsuenxo, Oaexcandp Koaocos, JIinis Masyp, 2019
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JOMIIIIOK 3 PIAKOTO 1/ab0 Ta30BOr0 CEPeJOBHINA, SIKI MOXYTh 3HAWTH
nuBepcu(iKOBaHE 3aCTOCYBaHHS JJI OYMINEHHS MUTHOI W CTIYHUX BOJ,
ra3oBUX BUKHU[IB y XIMIYHIA, MEIUYHIHN, €NEKTPOTEXHIUHIHM, BIHCHKOBI,
TIAPOMETANYPriiHIA U IHIINX Tally3gX IPOMHUCIOBOCTI.

AHaNi3 ocTaHHIX gochaimxkeHb i myOuaikamii. Po3poOkoro BAYM
y4€HIi 3aiiMarOThCsl BXKE JaBHO 1 AOCATIIH y Wil cdepi neBHUX ycmixis. Jis
CHUHTE3Y BYTJICLIEBUX COPOCHTIB BUKOPUCTOBYIOTH LM CIEKTP MPUPOTHUX
KOMITOHEHTIB, SK-OT: HadToOBa CMoOJjia, JEPEeBHHA, TOPIXOBa IIKapayIa,
Top(, 3epHa KyKypY/I34, JHUCTS, TPaHyIbOBaHA KaBa, COJIOMa TOIIIO.

JlocmiKeHHsT YKpaiHChKUX YYEHHUX Y Ii raiy3i HaBEJACHO B Mpalsix
rpynu aBTopis: B. ['aymm, b. [Tacanbcskoro, H. YukyH Ta 1H., sIKi IPOMOHY-
I0Th BUCOKOE(EKTHUBHI COPOCHTH 3 MPOAYKTIB MEPEPOOKH CLIbCHKOTOCIIO-
Iapcbkoi cUpoBUHU, (PochHOpoBMICHI BYTJeleBi COPOCHTH ISl OUMILEHHS
BOJiu To1I1O [1-6].

Yuenumu Y. Zhai, Y. Dou, D. Zhao Ta iH. [7] BUBYEHO oJiepKaHUN
BHACITII0K KapOoHizallii nmpupoaHoi cupoBruHd BAYM, sikuii Mae HeOCTaTHBO
BUCOKHUI 00’€M MOp 1 HU3bKY MUTOMY NoBepxHIO. /[t ctBopenns BAYM
3 IMBEPCH(PIKOBAHOIO MEPEKEI0 MIKPOIIOP 13 A1aMETPOM MEHIII HiXK 2 HM HOTo
MOBEPXHIO JIOJATKOBO aKTHBYIOTh. 30KpEMa, i€ MOJsrae y mpoxaproBaHH1
MaTepiairly B arMocdepi BOASHOI mapu abo BYTJIIEKUCIOrO ra3y 3a BUCOKOT
temnepatypu 600—1000 °C. IIpote mst peanizanii HIbOro METOAY HEOOXiTHE
creriaigbHe TEXHOJIOT1YHE 00JIaHAHHS.

[Tin yac aktuBamii BAYM y mipy 3pocTaHHs TOPUCTOCTI 301IbIIIY-
€THCS CTYIIHB HOT0 0OropaHHs. 3a BECh MPOIIEC aKTUBAIII1 MaTepian BTpavae
40-70 % cBoei macu. BAYM, oneprkanuii 13 O1TyMHOT CMOJIM Ta aKTUBOBAHUIMA
3a BUCOKHX TEMIIEPATYP MapOk0 BOM, Ma€ MUTOMY MoBepxHio 880 m>17! [8].

Takoxx mpoBeZeHO aHaJi3 MaTeHTIB, 3asIBJICHUX MepeBaXHO B SNoHi],
Himeuunni ta Pocii, 070 BOJOKHUCTHX BYTJIEEBUX MaTepiajiB, IXHIX
HEJI0JIIKIB, TIepeBar, OCOOJMBOCTEN TEXHOJOTIi TOIIo, W OIMyOJIKOBaHHUX
y 1983-1991 pp.

TexHIYHUME HEIOJIIKaMU BiJIOMUX 3TrajlaHX BUIIE aKTUBOBAHUX BYTJIC-
LIEBUX MaTepiaiiB € iXHI MOPIBHSIHO HEBHUCOKA COpOILiiiHa €MHICTh (TOOTO
rpaHUYHA MOXJIMBA KUTBKICTh COPOYEMUX JOMIIIIOK) 1 HEIOCTATHS TIMOMHA
OuuIIeHHS (TOOTO MOBHOTA BUJANICHHS HEOAKaHUX JOMIIIOK), 1[0 OOMEXKY-
I0Th MOXKJIUBICTh OTPUMAaHHs Ha iXHIM OCHOBI BHCOKOOYHILIEHUX PEYOBHH
Ta MaTepiaiB.

Pe3ynpTaTi aHAMITHYHUX JOCHIHKEHb SBIISUTH CO00K0 0a3y I po3-
poOieHHs yaockoHaneHoro BAYM, 1o He Mae BKa3aHUX HEIOIKIB.

Mema pobomu — po3pobka TexHozorii onepxanust BAYM 13 Buco-
KOO COPOIIIITHOI €MHICTIO TI0O OCH3EHY 3a TEXHIYHO JOMYCTUMOIO CTYTECHS
o0rapy akTHBOBAaHHX TOJIMEPHUX BOJOKOH.

Marepiaau Tta meronu. BAYM Burorosieno Ha 6a3i moyioTHa
BYIJIELIEBOTO JIMCTOBOrO0 HeTKaHoro mapku YHII 3a TY 14-147-40-91. Sk
n00aBKy HJisi TMPOCOYEHHSI BYTJICIIEBUX BOJIOKOH BUKOPUCTAHO PO3YMHH,
nepeBaxHo opranivuHi (cymimi NaOH i rigpa3zuny, KpeMHifopraHiusi).
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[Ipocouene BOIOKHO micysi akTUBYBaHHs 3a Temmnepatypu 750—1000 °C
OXOJIOJKYBaJIM Ha MOBITp1. [Iporec B kamepi akTUBYBaHHS PETYIIIOIOTH TaK,
mo6 BTpaTa MacH MOYAaTKOBOTO BOJIOKHA (CTYyHiHb OOrapy) 3HaxXoauiiacs
B Mexxax 50-70 %. BcranoBieno, 1o mpu MepeBUINEHHI IOTO 3HAYECHHS
MEXaHIYHa MIIHICTh AKTUBOBAHOTO Marepiay pi3Ko TMaja€ i BiH CTae He-
MPHUIATHUAM JJIS OAAIIBIIOT IEPEPOOKH.

Buxignoro cupoBunoro aiss AYBM MenuuHoro npusHaueHHs MapKu
"ITaenp"-MH (porotun BAYM), 1110 BUTTyCKa€ThCSI TPOMHUCTIOBICTIO, Oy1a
TkannHa TexHiuHa YYT-2 3a TY 6-06-178-85 abo TkaHWHA TeXHIYHA
"HNECHA" 3a TY 6-12-4691259-38-90.

OpneprkaHe ByTJICIIEBE AaKTUBOBAHE BOJIOKHO JTOCTIIKEHO Ha COpPOIiiHY
akTuBHICTh TI0 OenzeHy [9]. [lopucrticTh MaTepiamy BU3HAYEHO €JIEKTPOH-
HOIO MIKPOCKOITI€I0, MaJIOKYTOBUM PEHTTEHIBCHKUM PO3CISIHHSM, 3aralbHAN
00’eM TOp — 130MIECTUYHUM METOAOM (i30T€PMIYHOI TEPETrOHKHU) IO BO/II,
eTUIOBOMY CIHPTY 1 OeH3eHy [9]. OKuCHIOBaHICTh MaTepiay BCTAHOBJIEHO 32
KUJTBKICTIO BiTHOBJICHOTO KaJIif0 TIEpMaHraHary B HelTparsHOMY po3uuHi [10].
[ToBepXHEBY WIUIBHICTH MOJIMEPHMX BOJOKOH (I/cM?) Ta iXHIO NUTOMY
nosepxuio (M*r) —3a TOCT P 58062-2018 [11].

Hocnimxenass po3podienoro BAYM mpoBeneHo y BHpoOOHUUIM
naboparopii [epkaBHoro mignmpueMcTBa "3aBoj MOPOIIKOBOI MeTamyprii”
(M. BpoBapu KwuiBchkoi 00iacTi), 3a 10 aBTOPH BHUCIOBIIOIOTH BISYHICTH
KEPIBHUIITBY MiANPUEMCTBA.

Pe3yabraTu nociaimkenns. O6poOKy CTBOPEHOTO MaTepiary POBEICHO
0e3 100aBKM a30TOBMICHHX U 1HIIMX PO3YMHIB, 110 3/CHIEBIIIOE TEXHOIOTIIO
Ta MIJABUIILY€ HOTO SIKICTb.

[{i 0co6MMBOCTI B CyKYyIHOCTI 3 BUKOPUCTOBYBAaHUMH pEXKUMAMU Ta
pO3po0JIEHUM TPHUCTPOEM IS AKTHBAIIMHOI OOpPOOKH YMOIKIUBIIOIOTH
HaOyTTs HEOOX1ITHUX 3HAUYEHb COPOIIITHOT aKTUBHOCTI 10 OE€H3€EHY, 110 TIepe-
BEPIIYIOTh aHAJIOTT4YHI 3HAYEHHS BIIOMUX COPOIIHHO-aKTUBHUX BYTJICLIEBUX
MaTepialliB 3a TEXHIYHO JOMYCTUMOTO CTYNeHs 00rapy akTUBOBaHHUX MOJIi-
MEPHHUX BOJIOKOH.

J1ist miaATBEpPKEHHS MOKIIMBOCTI IPOMHUCIIOBOTO BUKOPUCTAHHSI PO3-
poOJIeHOr0 MaTepially MPOBEACHO MOPIBHSAHHS BIACTUBOCTEH BiIOMUX COpO-
IAHUX BOJIOKHUCTUX BYTJIEHEBUX MaTepialliB 1 MaTepially M0 BUHAXOY,
0JIep>KaHOr0 3a PI3HUX BapiaHTIB HOTo peanizaiii (madauys).

Cepen BiloMuX akTMBOBaHUX ByTJielieBux Matepiaiis AYBM"[nenp"-MH
MIEPEBUIIYE 32 BIAMOBITHUMU MOKa3HUKaMK TKaHuHy Y Y T-2. 31 cBoro 60Ky,
po3pobnenuii BAYM mnepeBakae Bimomi marepianu B 2.0-2.2 paza 3a
copOLiliHOoK eMHicTI0 mo Oenseny ta Ha 200-700 M*r 3a 3HaYEHHAMHU
MUTOMOI TTOBEPXHI.

ITix gac mocimipKeHHS BUSBIICHO, 10 HAWBHUIIINA TeMIIEpaTypi 00poOKH
1000°C mpu npurotyBanHi po3podbirenoro BAYM BinnoBigaoTe HalOLIbIII
3Ha4yeHHs copOuiiinoi emuocti (2.4 c¢M’/r), muromoi mosepxui (3000 M?/r),
a CTYIiHb 00rapy akTMBOBaHHMX MOJIIMEPHUX BOJIOKOH JOPIBHIOE 55 %o.

Jlo Toro » moBepXHEeBa MIUTLHICTh MOJIMEPHUX BOJIOKOH PO3POOJIEHOTO
BAVYM ¢ naithmx4ow Ta B 1.8—4.2 paza MEHIIIOI MOMIX MPEICTAaBICHUX
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AaKTUBOBAHMX BYIJEleBUX MaTepiainiB. BogHouac 11 po3pobienoro BAYM
171 HaMEHIIOl MOBEPXHEBOI MILUILHOCTI momiMepHux BOJoKOH (50 r/cm?)
IPUTAMAHHE MAKCHMAIbHE 3HAY€HHs TUTOMOI oBepxHi (3000 m2/r).

BiacTHBOCTI BOJIOKHHCTHX aKTHBOBAHHUX BYIJIelleBUX MaTepiajiB

(o] om
: 50 | ££3 . | x23|FEEs
s 2 e s 2R g g £33 -|CEE
5 BosnokaucTuit s 5 2 E | 22=| 5 = 2|2 g sz
& | Byryeuesuii Matepian 2% TS| 52| 2E8|E&8z28
s S 8 - =N = 5 | EEE 5
o o Q o8 E = SO NN =Y 2 22
T = © 25 2 RolS® =
= g E
T - 750 300 2300 09 50
o | AVBM Mlwenp™MH g, 250 2000 11 60
3  BAYM ™ maGasi 750 180 2500 12 50
4 = nonorna Byrmenesoro 1000 50 3000 @ 2.4 55
5 . JIMCTOBOTO HETKAHOTO 900 70 2600 2.1 60
6 Mapku YHII .. 850 85 2500 2.0 70
7 - 750 210 1500 0.6 30
8 . 900 . 230 . 1800 - 09 35
g  Twammia¥yT-2 800 330 1600 075 32
10 850 290 1700 . 0.80 33

* AYBM — akTHBOBaHHUH BOJOKHUCTHI ByTJIeeBUii MaTepian [12];

“BAYM — po3po0IIeHHI BONOKHUCTHH aKTUBOBAHMI BYTJIEIEBHI MaTepial.

3a3HaueHl CTPYKTYpPHO-TEXHOJIOTIYHI MapaMeTpu Ta IXHIH B3a€MO-

3B’S30K JIAlOTh MIJCTaBU [UJIS MOJAJBIIOTO YIOCKOHAJICHHS TEXHOJOTIi
oaepxxanHa BAYM.

BucHoBku. Po3po0i1eHO HOBUIT BOJIOKHUCTHI aKTUBOBAHHM ByTJelle-

BUI MaTepiall i3 BUCOKOIO COpOILIHOI0 €MHICTIO MO OEH3EHY 3a TEXHIYHO
JIOITyCTUMOT'O CTYIIEHs] 00rapy akTMBOBAHUX MOJIMEPHUX BOJIOKOH. Marepian
MOke OyTHM BUKOPUCTaHHUH MiJ 4ac OYMIIEHHS PIAKUX 1 Ta30MOIOHHUX ce-
pEeIOBUII BiJl HEOAXKAHUX JOMIIIOK, JI1 BAKOPUCTAHHS B €JIEKTPOTEXHIUHIN
MIPOMUCIIOBOCTI, & TAKOX ISl MEJUYHUX IIUICH.
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Kudriachenko V., Kolosov O., Mazur L. Fiber activated carbon multipurpose material.

Background. Carbon sorbents, in particular fibrous activated carbon materials (FACM),
play an important role for the prevention of environmental pollution. Their use is equally
important to enhance health care, improve the energy sector, recover and reuse wastewater
and combat existing pollution. Carbon sorbents are characterized by a high surface to mass
ratio (specific surface area). Due to this, they are much higher than traditional activated
carbon by efficiency.

The aim of the work is to develop a technology for obtaining FACM with high
sorption capacity for benzene at technically permissible degree of combustion of activated
polymer fibers.

Materials and methods. The obtained carbon activated fiber was investigated
for sorption activity on benzene, its porosity was determined by electron microscopy, low-
angle X-ray scattering, total pore volume by isopyestric method (isothermal distillation) in
water, ethyl alcohol and benzene. The oxidation of the material is determined by the amount
of potassium permanganate recovered in the neutral solution. The surface density of
polymer fibers (g/cm?) and their specific surface area (m?/g) was determined according
to GOST R 58062-2018.

Results. To prove the possibility of industrial use of the developed material,
a comparison of the properties of known sorption fibrous carbon materials and the material
according to the invention obtained in various variants of its implementation.

The developed FACM exceeds the known materials by 2.0-2.2 times the sorption
capacity for benzene and by 200—-700 m?*/g by the values of the specific surface. The study
revealed that the highest treatment temperature of 1000 °C in the preparation of developed
FACM complies with the highest values of sorption capacity (2.4 cm®/g) and specific
surface area (3000 m?/g), and the degree of burning of activated polymer fibers is 55 %.
At the same time, the surface density of the polymer fibers of the developed FACM is
the lowest and 1.8—4.2 times lower among the presented activated carbon materials. At the
same time, for the developed FACM for the lowest surface density of polymer fibers
(50 g/cm?), the maximum specific surface area (3000 m?/g) is inherent.

teeegeseccsassecsasannns

78



ISSN 1998-2666. Tosapu i punxu. 2019. Ne4

........................................................................................................................................... H

Conclusion. A new fibrous activated carbon material with high sorption capacity for

benzene at technically permissible degree of combustion of activated polymer fibers has been
developed. The material can be used in the purification of liquid and gaseous media from
unwanted impurities, for use in the electrical industry, as well as for medical purposes.

10.

11.

12.

Keywords: fiber, carbon, activation, sorption
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$OPMYBAHHS CITOXXHUBHUX BAACTUBOCTEH
PUBHHUX HAIIIB®ABPHKATIB
I3 JOOABAHHSIM KPEBETKH

Obrpynmosano ghakmopu (hopmy8aHHs CRONMCUBHUX BTIACIMUBOCHIEL MA PAYIOHATbHI
MEXHON02I] 6UOMOBNEHHS PUOHUX HanieadpuKamie (NeibMenie) i3 000ABaAHHIM KPeGemKu
Palaemon adspersus. Busnaueno enepeemuuny yiHmicms pubHux Hanieghabpuxamie ma
3anpPONOHOBAHO HANPAMU NOKPAWEHHS IXHIX CHOJNCUBHUX 61ACMUBOCTEIL.

Kniouoei cnoea: xpeserka Palaemon adspersus, puOHI HamiBdaOpukaTw,
(hopMyBaHHS SIKOCTi, TEXHOJIOT IS,

Cuoopenxo E., Ilempoea E. @opmuposanue nompeoumenbcKux c80iicme poloHblX
nonygaopuxamos c oodasnenuem kpesemku. O60cHOB8aHbL PAKMOPLL HOPMUPOBAHUS
ROMPeOUMENbCKUX CEOUCE U PAYUOHATbHBIE MEXHOI02UU U320MOBIEHUsL PLLOHBIX HOTY-
gabpuxamos (neavmeneti) ¢ dobasnenuem kpesemxu Palaemon adspersus. Onpedenena
OHepeemuyYeckas YeHHOCMb PbIOHLIX NOLYHAOPUKAMOS8 U NPEOSodNCeHbl HANPABNEHUS
VAYYUEHUSL UX NOMPEOUmMenbCKUux C80UCMS.

Kuwuyegvie crnoea: xpeBerka Palaemon adspersus, pblOHbIE 1MOITy(haOpUKATHI,
(dhopMupoBaHHE KauecTBa, TEXHOIOTHSI.

IlocranoBka npodaemMu. MOHITOPHHT Pe3ybTaTiB JOCHIKEHb CTaHy
Ta IEPCIEKTUB PHOHOTO PUHKY BKa3ye Ha Te, M0 K A30BCbKe, Tak 1 YopHe
MOpe 3aJIMIIAIThCA JUIsl YKpaiHu MPOMHUCIOBO 3HAUYIIMMH JKEpeTaMu
HAJXOKEHHS MMPUPOIHOT 010JIOTTUHOT TPOIYKIII.

[IpomucnoBe 3HaueHHs! KpeBETOK Palaemon adspersus 10 HETaBHHOTO
yacy Oyio HeBenUKUM. [lepeBa)kHO JIOBU 3A1MCHIOBANIUCS Y MPUOEPEKHIN
30H1 aMaTOPCHKHUM CITIOCOOOM 13 BUKOPUCTAHHIM PYYHHUX CA4KiB 1 HEBEJTUKHUX
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BoJIoKyII. B octanHi 15 pokiB, B yMOBax BHCHa)KEHHsI 3alaciB 0ararbox
MPOMHUCIIOBUX puO, TOOYBHI MiANPUEMCTBA CTAIM 3BEPTATH BCE OUIBIIY yBary
Ha 1ei npoMuciaoBuit 00’ ekT. CTana BIOCKOHATIIOBATHUCS 1 MaTepianbHa 0aza
npoMHCITy. SIKIIO ciouaTky AJisi BUIOOYTKY KpeBeTku Palaemon adspersus
BUKOPHUCTOBYBAIHCS TUIBKU BOJIOKYII, TO HUHI B YKpaiHi MPaKTUYHO BCS
BOHA J100yBa€ThCA CIelialbHUMU APiOHOBIYKOBUMU sitepami [1].

3HKEHHS 00CATIB BUJIOBY KPEBETKH O0YMOBJIECHE, 3HAUHOIO MIPOIO,
BIJICYTHICTIO HAYKOBO OOIPYHTOBAaHUX TEXHOJIOTIH 11 KOMIUIEKCHOT MEPEPOOKH.
[IpoTe a30BO-4OpHOMOpPCHKA KpeBeTKa poauHu Palaemonidae samouelle
XapaKTEPU3Y€EThCSI BACOKUM XapYOBUM MOTEHITIAIIOM TSI BUTOTOBJICHHS 03]10-
pOBYUX MPOAYKTIB, JIETUYHUX T0OABOK TOINO, a BIAXOIU BiJ 1l IEpepoOKU
(maHIUp, TOJOBHU) € MEPCIEKTUBHUM JKEPEIOM XITHHOBMICHOI CHPOBHUHHU,
sKa MOXE€ BUKOPUCTOBYBATHUCS I OTpPUMaHHS OlOJIOT1YHO aKTHBHOL
pedoBuHU — XiTo3aHy. CTaTUCTHYHI NaHi MO0 OOCSTIB BHUPOOHHUIITBA
MIPOYKIIi Ha OCHOBI KPEBETKH a30BO-YOPHOMOPCHKOI B YKpaiHi BIJICYTHI, IO
BKa3y€ Ha HEKOHTPOJIHOBAHICTh 1 O€3CHUCTEMHICTS ii TepepoOKH 1 3yMOBITIOE
OTPUMAaHHS MPOAYKIIii HEMPOTHO30BAHOTO PiBHS SIKOCTIi. 3a HAIITUM MOHITO-
PUHIOM, Hapa3i B YKpaiHi KpeBETKa a30BO-4YOPHOMOPCHKOT aKBaTOpPii BUKO-
PHUCTOBYETBCS JJI 3aMOPOKYBaHHs B 00csArax, 10 HE MepeBUILYIOTh 1-5 %.
3a3naveHi ¢pakTopu MPU3BOIATH 0 BTpat Maiixke 50 % nedinuTHOl XiTHHO-
BMICHOI CUPOBMHH 200 HEpAIiOHATBHOTO i BUKOPUCTaHHS, 10 i BU3HAYAE
aKTyaJIbHICTh Tpo0iemu [2].

JlocnipkeHHIMH MOP()OMETPUYHUX XapaKTEPUCTUK 1 MOKA3HHKIB
0€e3MeYHOCTI KPEeBETOK a30BO-YOPHOMOPCHKOI aKBAaTOPii TOBEJCHO MEPCIEK-
TUBHICTh L1€] CHUPOBUHU [JiI KOMIUIEKCHOI TMEpepoOKH Ta XapyoBOTO
BUKOpUCTaHHA [3; 4].

AHaJIi3 0CTAHHIX A0CTizKeHb i myOJikanii. AHATITUYHUI 1 TaTEHT-
HUI TOIIIYK BKA3y€ HA HASIBHICTh TEXHOJIOT1M KOMIUIEKCHOT EPEPOOKH XITHHO-
BMICHOT CUPOBHHH 3 METOIO OTPUMAaHHS O10JIOT1YHO aKTHBHUX J00AaBOK Ha
OCHOBI1 KHCIIOTHHX 1 JIy’)KHUX po3uuHiB [5]. ABropamu A. Il. Spouxinum,
1O. I'. bainosum, [. A. ChinuHuM Ta iH. [6; 7] 3aIpONOHOBAHO TEXHOJIOTIYHY
JIHII0 BUCOKOIIBHUIKICHOTO YHUIIIEHHS TEPMIYHO OOpOOJICHUX APIOHUX Kpe-
BeTOK (<90 MM) nnsi oTpuMaHHS M’sica 3 TOJAJBIINM BIAOKPEMIICHHSIM
MaHIUpa Ta BUPOOHUIITBO Xap4yOBOTO MPOIYKTY 31 CMaKO-apOMATHUYHUMU
1 OIKOBUMHU BJIACTUBOCTSIMHU 3 KPEBETKH.

BonHowac BifICyTHI HAyKOBO OOTpYHTOBaHI TEXHOJIOT11 KOMILIEKCHO1
nepepoOKu a30BO-4OPHOMOPCHKOI KpeBeTku Palaemon adspersus 3 MeTOIO
BU3HA4YCHHS (PAKTOPiB (POPMYBaHHS SKOCTI MOPOIIKOMOAIOHMX MPOAYKTIB
JUIsl BUKOPUCTaHHS y XapuyoOBUX TEXHOJIOTIAX, 30KpeMa y BUPOOHUUTBI
CYMIB-MIIOPE Ta COYCIB MIBHJIKOIO MPUTOTYBaHHsS MiJABHUILEHOT Xap4yOBOi
I[IHHOCTI, a TakoXX HamiBhaOpukaTiB 3 KpeBeTku Palaemon adspersus abo
3 11 JoJaBaHHSIM.

Mema pobomu — po3poOKka perenTypu Ta OOTpyHTYBaHHS TEXHOJIOT1i
pubHux HamiBpaOpukariB (METbMEHIB) 3 JA0JaBaHHSAIM KpeBeTku Palaemon
adspersus.
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OJOCAIOAXEHHSA SAKOCTI
XAPY0OBHX IIPOAOYKTIB

SO SO RTE 95N 1998:2666. Tosapu i puniu. 2019: N4,

Marepianu Tta meroau. OO’eKT NOCHIJKEHHS — HamiBpaOpUKaTH
(menbMeH1) 3 kpeBeTku Palaemon adspersus TpruOepeKHOTO BUIIOBY (BEPECHb —
»koBTeHb 2019 p., c.Jlasypue XepcoHcbkoi 00i.) Ta (apiry pubGHOro
XapyoBOro MOPOKEHOTo 3 Ouuka azoBo-uopHomopcbkoro (TOB "BAPK",
M. bepasacsk 3anopizbkoi 0011.) 3a COY 15.2-37-37472282-787:2011.

Ockinpku XepcoHChbKa 001acTh (opMye BIacHI arjiomepariii Ha 0as3i
PO3BHUTKY TIOPTOBO-TIPOMHCIIOBUX KOMIUIEKCIB, a IPUMOPCHhKAa aTPaKTHBHICTh
poO3ceneHHsT TyT MEeHII Bupa3Ha npotu Opmechkoi arjomeparii, TO 4acTka
3a0py/IHEHHSI CKHUJAMU CTIYHMX BOJ HaWHWXK4Ya MOMIXK IHIIUX oOyacten
a30BO-YOPHOMOpPCHKOro perioHy [4]. BpaxoByrouu 1eil Bkpail Baromui
YUHHUK, JUJIS TOCITIKEHHS B3STO KpeBETKY Palaemon adspersus, BUIOBICHY
B XE€pCOHCHKIiH 00nacTi.

Biabip mpo6 1 miAroToBKY 3pa3KiB 0 MOCTIIHKEHHS MPOBEIACHO 3a
I'OCT7636-85[8]. OpranonenTidHy OIiHKY nenbMeHiB — 3a JICTY 4437:2005[9].
EnepreTuuHy miHHICTH CHPOBUHHM Ta HammiBhaOpUKaTy pO3paxoBaHO 3a iXHIM
XIMIYHUM cKjagoM [10].

Pe3yabTaTin aociaigxenHsi. XiMIiUHUN ckiajg KpeBeTku Palaemon
adspersus, SK OIWUH 3 TepHIOYEproBux (akTopiB (GOPMYBaHHS SIKOCTI
TOTOBOTO TPOIYKTY, XapaKTEPU3yEThCS HASBHICTIO TMOBHOIIIHHUX O1JIKIB,
eCEHIIHUX KUPHUX KUCJIOT, BiTaMiHiB i mikpoenementis [11]. Ii manuup
MICTHUTH IIHHI PEUOBUHHU, AK-0T: 01710k (70 %), XiTHH (25 %) 1 kanbiii (5 %),
K1 MOKYTh OyTH BUKOPHCTaHI JIJIi OTPUMaHHS XiTO3aHy, TJIOKO3aMiHy Ta
O1JIKOBHX T1/1pOJIi3aTiB.

Ha ocHOBI KOMIUIEKCY TOTIEPETHRO MPOBEICHUX JTOCIIKEHb BH3HA-
YEeHO pallioHaJIbHI HAMpsSMU NEepepoOKu KpeBeTKH A30B0-UOpHOMOPCHKOTO
periony [3; 4]. OnHUM 13 HUX € BUTOTOBJICHHS pUOHUX HamiBpaOpukaTiB
(membMeHIB) 3 J0JaBaHHSAM KpeBeTku Palaemon adspersus, cXxemy SIKOTO
MPEJICTABIICHO HA PUCYHKY.

[epimii eran ekciepuMEeHTAILHUX JOCTIHKEHb NepeadadaB MPOBEACH-
HSI OPTaHOJICNITUYHOI OI[IHKHA KPEBETOK, sIKa JlaJia 3MOTy 3pOOUTH BUCHOBOK,
10 KPEBETKHU, OTPUMaHI PUOEPEKHUM JIOBOM, 111JI1, YUCTI, OJHIET PO3MIPHOT
TPYIIH, 32 KOJIbOPOM — O1J11 3 POKEBO-OPaHKEBUM BIATIHKOM, MAIOTh IILIbHY
Ta COKOBUTY KOHCHCTEHIIIIO, XapaKTEePHUW, BUPAKEHUN 3amax 1 NPUEMHHUIA,
BJIACTUBUY BapCHUM KPEBETKAM CMaK.

@apin puOHUI XapyoBUI MOPOXKEHHUI 3 OMYKa a30BO-4YOPHOMOPCH-
KOro BiJmoBimae BuMoram cranpapty COVY 15.2-37-37472282-787:2011,
BUTOTOBJICHUH 3 TYIIKH OMYKa 1 HE MICTUTh KiCTOK, JTyCKH, IIKIPH.

HactynHuii eran excriepuMeHTAIbHUX JTOCIHIIKEHb TMOJSITaB y po3-
poOIIi perenTypy BUTOTOBJICHHS puOHOTO HamiBhaOpukaty 3 ¢apiry Ouuka
a30BO-YOPHOMOPCHKOTO Ta KPEeBETKH Palaemon adspersus, a came TeJIbMEHB.

3anponoHOBaHO Taki BapiaHTH ¢apiry:

e puOHuii dapir 3 Ouyka a30BO-4OPHOMOPCHKOTO Ta (apii 3 M’sica
BapEHO-MOPOXKEHOI KpeBeTKU Palaemon adspersus y nponopiisix 2:1 ta 10:3;

e puOHMIi papin 3 6MUKa a30BO-4YOPHOMOPCHKOTO Ta MOPOIIIOK 3 M sica
BapEHO-MOPOXKEHO1 KpeBeTKU Palaemon adspersus y nponopiisx 10:4;

e puOHMII (hapiu 3 OMUKa A30BO-YOPHOMOPCHKOT'O Ta MOPOILIOK 3 ILIOT
BapeHO-MOPOKEHOI KpeBeTku Palaemon adspersus y nponopiisix 10:4.
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[Iepeup yopHU MeNEHNH,
0.1 mac. %

Cinb KyXOHHa,
1.3 mac. %

—— = e =,
—_ e e e, e e e e e, e, ————

-

dopmyBanHs HamiB)aOpukary (HamOBHEHHS TiCTa)

[IpuroryBanHs TicTa,
t=28+2°C;r>15x8

Bona, Bbopouino, Cinb KyXOHHa,
39+1°C 19+1 °C 0.3 mac. %

—______________~

____________________________________________

t=100°C; 7=5-7 xB t=-18 °C; 7=20-30 xB

'

KonTtpons sixocTi
MeJIbMEHIB

Bapinns, [ 3aMOpOXKyBaHHs, ]

TexHomoriuHa cxema BUpOOHHUIITBA puOHUX HamiB(paOpukartiB (TIEIbMEHIB)
13 JogaBaHHAM KpeBeTKu Palaemon adspersus.

J1ist TicTa BAKOPUCTAHO TaKi IHTPEIIEHTH: BOJIa TMTHA, KyXOHHA C1JIb,
OOpOIIHO MIIEHUYHE BUILOTO IATYHKY.
Peuentypy npurotyBaHHs NeabMEHIB HaBEJIEHO B maobi. 1.
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OR: Tabauys 1
g E PenenTtypa nesbMeHiB i3 1o1aBaHHsAM KpeBeTKH Palaemon adspersus
® g . Kinekicte cupoBuny, T Ha 100 T
® g Penentypuuit - - - -
o KOMIIOHEHT 1 BapiaHT 2 BapiaHT 3 BapiaHT 4 BapiaHT
R (2:1) (10:3) (10:4) (10:4)
&M Ticro 70.0
% = ®apr 3 Ouika
A P 17.5 19.0 18.8 18.8
— O a30BO-4YOPHOMOPCHKOTO
o ’
Shi Dapmoswmihca 7.5 6.0 - -
o< BapeHO-MOPOKEHOI KPEBETKU
e X i  Tlopomok 3 M’sica 3 a 6.2 B
{  BapeHO-MOPOKEHOI KPEBETKH '
[Mopormok 3 1inoi B B B 6.2
BapeHO-MOPOKEHOI KPEBETKU '
Cinp KyXOHHa 3.5
Ilepeus yopHU MeneHUt 1.5

KonnentyanbHa BIiIMIHHICTE Yy peLENTypl MEIbMEHIB TOJIsIrana
B PI3HOMY CHIBBIIHOIICHHI IHTpeieHTIB (BapiaHT / 12) Ta nogaBaHHi dapiry
a00 MOPOIIKY 3 M’sica UM I[1JI0T BAPEHO-MOPOKEHOT KPEBETKH.

[1ix yac npurotyBaHHs (hapury B mepLIMX JBOX BaplaHTaX 3MilIyBalIH
CKJIaJIOBI, JOJIAI0YM KYXOHHY CUJIb Ta YOPHUN MeseHuM nepeis. Buacmimok
[LOTO OTPUMYBAJIA OJHOPINHY Macy 3 OpaH)KEBUM BIATIHKOM y BapiaHTi /
13 O671170-OpaH’)KeBUM BIJITIHKOM Yy BapiaHTi 2, 10 JeTKO (GOpMYyeThCs 1 HE
PO3CUTIAETHCS.

[Ipn nomaBanHi A0 ¢apiry HOPOIIKY 3 M’sca BapEeHO-MOPOKEHOI
KkpeBeTku Palaemon adspersus (BapiaHT 3) OJEpKyBaJIW Macy 3 SICKPaBO-
OpaHXeBUM KOJILOPOM CyXO1 KOHCHUCTEHIII1, a Py AOJAaBaHHI MOPOIIKY 3 H1I01
BapEHO-MOPOKEHOT KPEeBETKU (BapiaHT 4) — SICKPABO-OPAHKEBOTO KOJIBOPY
3 KOHCHUCTEHIII€I0, IO JETKO (DOPMYETHCS.

XapakTepuCTHKY 3pa3KiB 3alIPONOHOBAHUX pUOHMX HamiB()aOpUKaTiB
13 JoAaBaHHAM KpeBeTkH Palaemon adspersus 3a oOpraHONCNTUYHHUMU
MOKa3HUKaMU TPEJICTaBICHO B mabi. 2.

3a OTpUMaHUMH pe3yJIbTaTaMH 3pa3Ku 3 JAOoJaBaHHIM (apiry m’sica
KkpeBeTku Palaemon adspersus MarOTh Kpallll OpraHOJIENTUYHI XapaKTepuc-
TUKHU: HDKHAa KOHCHCTEHIlA (papiry, cMak 1 3amax, mpuTaMaHHI KPeBeTIll,
Jerko BuUpaxeHi. BapTo 3a3HauuTH, 1m0 MpU 3MiHI Tpornopiii dapury
pubu Ta kpeerku 10:3 mporm 2:1 (BapianT 2 i /) 0COOJIMBO TOMITHHX
OpPraHOJENTUYHUX BIIMIHHOCTEH HE BUSIBIICHO.

[lomo 3pa3kiB 3 J0AaBaHHSM IOPOIIKY M’sica Ta LUIOT KPEBETKH,
CIIOCTEPITAIOTHCS CYyXIiCTh (hapiiry, sICKpaBO BUPAKEHUN CMaK 1 3armax HarliB-
¢dabpukary. Lli mochiakeHHS € MACTaBOIO JJI KOPUTYBaHHS MPOMOPIII
MOPOIIKY M’sica Ta Ij0oi KpeBeTKu Palaemon adspersus y penentypax
neabMeHiB 1 iHIMX HamiB(paOpuKkaris.
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OprasojienTHYHA XapaKTepUCTHKA puOHUX HaniBgaldpukaTiB (1eJ1bMeHiB) Fro
i3 nomaBanHaM KpeBeTkHn Palaemon adspersus =y
L=
JACTY 4437:2005 Monem KOMIO3UIIi1 g
. , - - io
HokasHuk . 1 BapiaHT 2 BapiaHT 3 BapianT | 4 BapiaHT )
@apm ITenbMmen1 iR
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OnHopigHa maca, . . oy
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BUIJISIA cnonquo"l' TI?;HHHH 3 TicTa IUIRHO CKIIeEHI, (hapi He BUCTYTIAE. (apir He BUCTyTIAE. g
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(api cyxwit,
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3amnax 1 cMak

Y BapeHOMY BUTJISII

Ob6omnoHKa 3 TicTa He po3ipBaHa, He BiACTae Bix dapiry

3 KPEBETKHU

BJIACTHBI LIbOMY MPOAYKTY

BJIACTHBI IIbOMY HPOIYKTY,
0e3 CTOPOHHBOT'O 3araxy
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Po3paxoBaHo eHepreTHuHy IIHHICTb JOCTKYyBaHUX 3pa3KiB MEJIbLMEHIB
3aJIeKHO BiJI perientypu dapiry. Pe3ynsTatu po3paxyHKy BUSBUIN aOCOTOTHY
TOTOXKHICTh KAJIOPIHHOCTI NesibMeHiB BapianTiB /, 3 1 4 (216.5 kkan/100 r)
Ta Bcboro Ha 0.2 % HWXK4Yy €HepreTHyHy IIHHICTh NMEIbMEHIB BapiaHTy 2,
B AIKOMY Mponopiiii ¢apiry 3 6uuka Ta KpeBeTku oynu 10:3.

BucnoBku. Po3pobneno penentypu pubHux HamiBpaOpuKaris
(membpMeHiB) 13 goaBaHHsAM (hapriry abo MOPOIIKY 3 M’sica UM 1iJI01 BApEeHO-
MOPOKEHO1 KPEBETKHU.

OpranosiennTiyHa OIHKA AOCTII)KYBaHMX 3pa3KiB BHUSBWJIA Kpalli
BJIACTHUBOCTI MEIbMEHIB 13 (apieM 3 BapeHO-MOPOKEHOI KPEBETKH MPOTHU
TaKHX 3 MOPOIITKOM.

Eneprerudna 1iHHICTh TOTOBHUX MEJIBMEHIB 13 J0/IaBaHHSAM KPEBETKH
Palaemon adspersus y Bcix H0CHiIKyBaHUX BapiaHTax Oyia TPOXH BUIIOIO
3a 216 xkan/100 .

[lepcieKTUBOIO MOAANBUINX HAYKOBUX AOCIIKEHb € BHU3HAUYCHHS
KPUTEPIIB sl IPOTHO3YBAaHHsI SIKOCTI HariBpaOpUKaTiB Ha OCHOBI PHOHOT
CUPOBHHU.
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Sydorenko O., Petrova O. Formation of consumption properties of fish
semi-finished products with the addition of shrimp.

Background. The Azov and Black Seas remain industrially significant
sources of natural biological input for Ukraine. Studies of the morphometric
characteristics and safety indices of the shrimps of the Azov-Black Sea area have
shown the potential of this raw material for complex processing and food use.

The aim of the work is to develop the recipe and justify the technology of
fish semi-finished products (dumplings) with the addition of shrimp Palaemon
adspersus.

Materials and methods. Object of the study — semi-finished products
(dumplings) from shrimp Palaemon adspersus coastal catch (September — October
2019, Lazurne village, Kherson region) and minced fish ice cream from the Azov-
Black Sea goby (LLC "BARK", Berdiansk, Zaporizhzhya region) by the standard
of organization of Ukraine (SOU) 15.2-37-37472282-787: 2011.

Sampling and preparation of samples for research were carried out
according to GOST 7636-85, organoleptic parameters of shrimps and minced of
them according to GOST 7631-85 and DSTU 4440: 2005, the energy value of raw
materials and semi-finished products was calculated by their chemical composition.

Results. Stuffing formulations of Azov-Black Sea goby and Palaemon
adspersus shrimp meat in 2:1 and 10:3 proportions were developed. In addition, in
other variants of the experiment it was used the powder of meat or whole cooked
and frozen shrimp. The dough is made from drinking water, wheat flour and salt.

Samples with the addition of Palaemon adspersus shrimp meat have the
best organoleptic characteristics: the gentle consistency of the minced meat, the
taste and smell of the shrimp, easily expressed.

For samples with the addition of meat powder and whole shrimp, it should
be noted the dryness of the minced meat, the strong taste and the aroma of the semi-
finished product. These studies are the basis for adjusting the proportions of meat
powder and whole shrimp Palaemon adspersus in the formulations of ravioli and
other semi-finished products.

The results of calculating the energy value of the studied dumplings samples
revealed the absolute identity of the dumplings calorie at 216.5 kcal/100 g.

Conclusion. Formulations of fish semi-finished products (dumplings) with
the addition of minced or powdered meat or whole cooked and frozen shrimp were
developed.

The organoleptic evaluation of the studied samples revealed the best
properties of dumplings with stuffing from cooked and frozen shrimp against those
with powder.
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The energy value of ready-made dumplings with the addition of

Palaemon adspersus shrimp in all the investigated variants was slightly higher
than 216 kcal/100 g.

Keywords: shrimp Palaemon adspersus, fish semi-finished products,

quality forming, technology.
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KPAPTOBA TEXHOAOT'IA
CBITAOI'O ITHUBA

Po3spobreno kpagpmosy mexnonociio ceimnoco nuea 3 000aA8AHHAM NOOPIOHEHUX
CYXUX WIKIPOK anenvcutna. Busnaueno @izuxo-ximiuni ma opeanonenmuiri NOKA3HUKU SIKOCMI
00CHI0AHCYBAHUX 3PA3KI6 NUBA MA BCINAHOBNIEHO HALONMUMATbHIWI 3 HUX.

Kniouoei crnoga: miBO CBITIIE, IIKipKa alleIbCUHA, Kpad)TOBA TEXHOJIOTSI.

boiiko M. Kpaghmosan mexnonozusn ceemnozo nuea. Paspabomana kpagpmosas
MEeXHONI02UA C8eMI020 NUBa ¢ 000asieHUeM CYXOU UBMENbYeHHOU KOXCYPbl ANnelbCUHA.
Onpedenenvl (huzuKo-xumuseckue 1 OpeanoIenmudecKue ROKA3ameiu Kauecmea ucciedyemix
00pa3Y08 NUBA U YCMAHOBLEHbI CaMble ONMUMATbHBIE U3 HUX.

Kuwuegvlie cnoga: MUBO CBETIIOE, KOXKYypa anelb-CUHA, KpadhToBast TEXHOIOTHSI.

IMocTanoBka npodJemu. [11Bo € c1a00aTKOTOMBHUM, ITPUCTUM, OCBIXK-
HUM HaIO€EM 13 XapaKTEPHUM XMETbOBUM apOMATOM 1 TPUEMHUM T1pKyBaTUM
cmakoM. OCHOBHOIO CHPOBHHOIO JUIsl HOrO BUPOOHUITBA € SYUMIHHUN COJIOJ,
XMUTb 1 Boma. [ BUpOOHMIITBA ACSKMX COPTIB IHMBA BHUKOPHUCTOBYIOTH
HECOJIO/KEHI POAYKTH (SIUMiHb, OBEC, PUC, KYKYPYI3Y, IIIEHULIO, IIUKOPIi,
amMapaHT Ta 1HII KyJIbTYPH).

o ckimany muBa BXOAATh OUThIN HDK 400 CHONyK, sKi BU3SHAYAIOTh
HOT0 SIKICTB 1 Xap4oBY LIHHICTH ISl MIOAMHHA. HalIliHHIIIUME B TTKBI € TipKi
PEUYOBUHU XMEJIO, II0 HAJal0Th HOMY CBOEPIAHOI MPUEMHOI TIPKOTH,
CHPUSIIOTH 010JI0T1YHIN cTiiiKkocTi. OKpeMi BUIM TMBA MOKHA PO3TISAATH K
(byHKIIOHATTBHUNA TPOIYKT. Y MUBI HasIBHI PUPOIHI aHTUOKCUIAHTH, (oItieBa
KHCJIOTa, OpPTaHIvYHI KUCIOTH, OeTaiH, (peHonmbHi cronyku. Ha BimMiHy Bin
HIIMX AJIKOTOJBHUX HAIMOiB BOHO XapaKTEPU3YETHCSI BUCOKUM BMICTOM Kallito
(500-600 mr/am®) Ta BigHOCHO HU3BKKUM — HaTpito (30-32 mr/am?). Xapuosa
I[IHHICTh MUBA 3aJIEKUTh B1JI HOr0 EKCTPAKTUBHOCTI i XIMIYHOTO CKJIay, %o:
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Boaa — 91-93, ByrneBoau — 1.5-4.5, erunoswuii ciupt — 3.5-4.5, a30TOBMICHI
peuoBuHU — 0.2—0.65. Di31070T19HA IIHHICTH [[LOTO MPOAYKTY JJISl JTIOIUHU
JIOCUTh Baroma, OCKUJIbKH MpU MOMIPHOMY CIIOKMBaHHI TMBO Kpallle 3a 1HII1
Haroi BTaMOBY€ CIpary, BUKIMKAE alleTUT Ta CTUMYJIIOE TPaBJICHHS; 3a0e31e-
Yyye NlypeTHYHUN e(eKT; Ma€ 3aclOKIWIMBY 1 CHOTBOPHY [il0; B HbOMY
MICTSITBCS LIHHI BiTaMiHM rpymi B (Tiamin Ta puboduasin) i 6araro Biraminy PP
(HIKOTMHOBOI KHCIOTH) [1].

Hapa3si B YkpaiHi nommprooThcs Kpa@ToB1 TEXHOJIOTIT B PI3HUX rally-
351X TOCIIO/IaPCTBA, OCKUIBKH, 3 OHOTO OOKY, O13HEC-KIIiMaT B KpaiHi cripuse
BIPOBA/KEHHIO 1HHOBAIIIM, MATEHTHUX 1 HAYKOBUX TMOIIYKIB, a 3 1HIIOTO —
ICHYIOTb Cy4acHi TPEHIM Ha BUKOPHCTAHHS JIMIIE HATypaTbHUX 1HTPEII€HTIB.

OcTaHHIM YacOM HaTypallbHY JIKapChKy MPSIHO-apOMaTUYHY CUPOBUHY
BUTICHWJIM CHHTETUYH1 100aBKH, 5IK1 € IIKIIJIMBUMHU Ta MOXKYTh HAKOIIUYyBa-
TUCSl B OpraHi3Mi JIIOJIMHU Y BUTJIS/IL PI3HUX aneprexis [2].

[TuBoBapHa ramy3p He JHIIe POOUTH BHECOK Y HAIlIOHAJIHLHUI €KOHO-
MiYHHHA 0OpOoOyT, ane i 3abe3medyye CTBOPEHHS HOBHUX POOOYUX MiCIIb.
[any3p Hamiuye moHag 21 Tuc. poOOYMX MiCIlb BUPOOHHIITBA Ta HaJa€e
MOXJIHMBICTh poOoTH Maibke 200 THC. MpamiBHHUKIB ramy3el-CyMIXHHKIB:
CUIBCHKOI'0 TOCIIOAAPCTBA, TPAHCIOPTY, TOPTiBIIl, MAIIMHOOY Ty BaHHSI TOLIO.
Bitun3HsHe TMMBOBapHE BHPOOHHIITBO PO3BHBAETHCS TMEPEBAKHO 3aBISKU
BEJIMKUM Ta CepeIHIM mianpueMcTBam. HuHi y KpaiHi HamiuyeThCsl He O1IbII
HDK 50 3aBOAIB, 10 0€3MOCepeITHHO 3aiMaIOThCsl BUPOOHHUIITBOM THBa [3].

B Ykpaini akTUBHO p0O3BHBaIOTHCS MiHI-ITMBOBAPHI, K1 HaJallITOBaHi
Ha PO3pOOKY Ta BIPOBAKCHHS €KCKITFO3MBHUX TEXHOJIOT1H 1 PEIENTIB 3 BU-
KOPUCTaHHAM HATypajabHOI POCIUHHOI CUPDOBUHH.

AHaTi3 ocTaHHIX J0ciKeHb i myOJaikaniid. Ha cboronHi B TeXHO-
Jorii NMMBOBApiHHS BBEJIEHHS HATypaJbHUX EKCTPAKTIB ab0 BHUCYIIEHOI
TUIOJIOBO-SITIZTHOT CHPOBUHM HA PI3HUX TEXHOJOTTYHHUX CTAMISAX MPUTOTYBAaHHS
NUBa JIa€ 3MOTY HE TUIbKHU MOKPAIUTH HOr0 3/1aTHICTh MPOTUCTOSTH YTBO-
PEHHIO MMOMYTHIHb MiJ Yac 30epiranHs, a i PO3UIMPUTH ACOPTUMEHT Yepes
CTBOPEHHSI MPOIYKTY 3 HOBUMH OPTaHOJIEITUYHUMU BIACTUBOCTIIMH [4].

[IpoBeneni Ha kadeapi 610TEXHOOrT TPOAYKTIB OPOJIHHS Ta BUHO-
poOcTBa HatlioHanbHOTO YHIBEPCUTETY XapuOBUX TEXHOJIOTIH JTOCITIIKEHHS
napaMmeTpiB SIKOCTI MHBA 3 BUKOPUCTAHHSAM MPSHO-apOMATHUYHOT CUPOBUHU
CBIZYaTh MPO MO3UTHBHHIA BIUIMB CyMilllel IMOMpY Ta TBO3IUKH, a TaKOX
IMOUpY, TBO3IMKHU Ta KOpiaHapy [5].

[IpoTsirom ocTaHHIX POKIB 3pocia aKTyalbHICTh CTBOPEHHS AJIKOTOJIb-
HUX HaIoiB 3 BUKOPUCTAHHSIM JIIKAPCHKUX HACTOIB €(PipOOJIHHUX POCIIHH:
MEJIICH JIMMOHHOI, JIaBaHIW, M’ SITH, IIaBJIi, KOTI401 M ATH Ta 1H. 1{ikaBoro
Ta MEPCHEKTUBHOIO POCIMHOIO, II0 BUPOLIYETHCS HA TEpPUTOPii YKpaiHw,
€ BOJIOCBKHUH TOPiX, AKUH Y CBOEMY CKJIa1 MICTUTh YC1 HEOOX1HI pEeUYOBHHU,
110 CTIPUAIOTH cTabuIbHOCTI uBa. Y kpH/II xap4oBoi mpoMUCIOBOCTI po3po0-
JIeH1 aHTUOKCUJAHTHU 3 pociuHHOI cupoBuHU (TY YV 18.483-98) 3 meroro
BUKOPUCTAHHS JIJIS 3aXKUCTY B1J] OKUCHEHHS PI3HUX XapuyOBUX MPOAYKTIB [6].
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3acTocyBaHHS IMOMpPY SK HETPaAWLIAHOI CHPOBUHU AJIsi BUPOOHHMII-
TBa MH1BA, 0€3aJIKOTOJIBHUX Ta CIa00AJIKOTOJIbHUX HAIOIB Y XapyOBUX TEXHO-
Jorisix 6ararbox KpaiH, 30kpeMa CIIIA ta kpain €Bponeiicbkoro corw3y, Mae
BEJIMKE 3HAYEHHS JJIsi 30arayeHHs OpraHi3My JIOJUHU O10JOT1YHO aKTUB-
HUMH pedyoBrHamu. [IMBO Ha puHKY YKpaiHM 3aiimMae Baromy 4acTKy B CEr-
MEHTI aJIKOTOJIbHUX HAmoiB SK TakuX. [IpoTe 3Bakaroun Ha HECTPUSTIUBY
COITIaIbHO-€KOHOMIYHY CHUTYaIlll0, 10 CKJIajacs B HaIlli KpaiHi OCTaHHIMU
pOKaMHM, BENUKI MiANPHUEMCTBA Talxy3i MOCTANIM Tepel CKOPOUYEHHSIM BH-
poOnunrTBa [6]. Ha mporuBary iM kpadTOBI NMHUBOBAapHI Ta MPOMHCIIOBI
NUB3aBOJAM MEHIIOI IMOTY)KHOCTI HE BTPAvYarOTh CBOTO CIIOKMBada came
3aBJIIKU BIIPOBAKEHHIO Y BUPOOHULITBO HOBOTO ACOPTUMEHTY MPOMYKLIIi.
BukopucTtanHs HeTpaAULIiHOI CUPOBUHU B MTPOLIECI BUTOTOBJICHHS ITMBA J1a€
3MOT'Y HE TUIBKU PO3IIMPUTH ACOPTUMEHT, a i 30araTuTu Harii 0i0J10Ti4HO
AKTUBHUMH PEYOBHHAMH, MaKpO- Ta MIKPOEJIEMEHTAMH.

Mema pobomu — TexHONOTIA KpadTOBOro CBITJIOrO MHUBa 3 JI0Ja-
BaHHSM CYXHX MOJIPIOHEHUX MIKIPOK aresibCUHa.

Marepianu ta Metoau. O0’€KT IOCHIIKEHHSI — CBITJIE MUBO 3 JI0-
JTABaHHIM CyXHX MOAPIOHEHUX IIKIPOK aneIbCHHA.

JlaGopaTopHi JOCHIKEHHs TPOBEACHO Ha Kadeapl eKChepTu3n
Xap4OBUX MPOAYKTiB HallloHaMIBbHOTO YHIBEPCUTETY XapyOBHX TEXHOJOTIH.
3pa3Ku MUBHOTO CyCJia TOTYBaJIM 3a 3aTBEP/HKCHHM IAaTEHTOM aBTopa [7]
JI0 IOYATKOBOi KOHIIEHTpalli cyxux pedoBuH 11 %, Opixmki BHOCHIU
3 pO3paxyHKy iXHbBOI MMOYaTKOBOi KoHueHrpauii 0.7 mia y 1cm® cycna.
OctaHHEe 30pOKYBAIM YUCTOK KYJIBTYPOIO IPDKIKIB pacu Saccharomyces
cerevisiae P-96 nipu temneparypi 13—14 °C npotsirom 7 mi6. Ik KOHTpPOIb
BUKOPHUCTOBYBAJIM YUCTO COJ0J0BE cycio. [Ipu nobpomxyBaHH1 101aTKOBO
BHOCWJIM CyXl NOJpIOHEH] IIKIPKM amneiabCMHa 3 PO3MIPOM YaCTHHOK
d=0.1-15mm y ximekocti 5201 Ha 100 cm® nmBa, saxi momepeaHboO
BUCYIITyBaju npu Temmepatypi 80 °C 10 moCTIHHOT MacH B CYIIUIIbHIN 11adi.
[Ticnst mpuroryBanHs MUBO (LIBTPYBAIIH.

JlocnipkeHHsI MPOBEACHO 32 TAKMMH BapiaHTaMMU:
3pa3ok / (KOHTPOJIb) — CBITJIE TUBO 13 SYMIHHOTO COJIONY;

3pa3ok 2 — 95 % nuBa 13 SUMIHHOTO coiony + 5 % cyxux
noapiOHeHnX mKipok anenbcuna (95 + 5 CIIIIA);

3pazok 3 — 90 % + 10 % Bignosiano (90 + 10 CIILIA);
3pa3ok 4 — 85 + 15 CIIIIA;
3pazok 5 — 80 + 20 CIIIIA.

SkicTh 3pa3KiB MHBa OLIHEHO JETYCTAIIMHOI KOMICIEIO Yy CKiIaji
st ¢axisimiB 3a JICTY 3888:2015 [8].
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Kucnornicts nuBa BuzHaueno 3a JICTY 4852-2007 [9], komip — 3a
JACTY 4851-2007 [10]. Bwmict Bitaminy C BCTaHOBJIEHO 3a METOJIOM
Timemanca [11].

Pe3yabTaTi aociaigxkenHsi. Pe3ynpTaTd OpraHOJICITHYHOI OIlIHKH
CBITJIOTO MHBA 3 JJOJABAHHAM CYXHUX MOJAPIOHEHUX HIKIPOK anelibCuHa Mpei-
CTaByeHl y maoa. 1.

Tabnuys 1
OpranojienTHYHa ONiHKA MUBA JT0CTIKYBAHUX 3pa3KiB
OpraHojenTryHa OIiHKA MTHBa
HocnimKkyBanuii 3pa3ox B —
apomar CMaK
BUTIIS
[Ipo3opa Yuctui, UYucTuit, 30pomKeHni,
MHUCTA 30poKeHuH, COJIOJIOBUH, 3 XMEJIhO-
1THA COJIOJTOBHIA BOIO TipKOTOIO, III0
3a JICTY 3888:2015 pLAMHd, HOBHH, 5010 MPKOTORD, I
0e3 ocany XMEJIbOBHi, BI/INIOBIZIa€ CBITIOMY
Ta CTOPOHHIX 0e3 CTOPOHHIX COpTY THBa, Oe3
BKITFOUYCHb 3araxiB . CTOPOHHIX NMPUCMAKIB
3pa3ok ! (KOHTPOJIb) Taxi cami
N Jlerkuii 3 JIerKMM IUTPYCO-
3pazok 2 (95 + 5 CIIIIA) | Takwuit camuit . TPy
LIUTPYCOBHIA apoMaT BUM IIOCMaKOM
Hocutn Hocuthb BupaxeHuit
3pazok 3 (90 + 10 CIIIIA) | Takuii camuit BHpaXCHUH MIPUEMHUI
LIUTPYCOBUM apoMar | LUTPYyCOBHM CMAK
ITomiTHO [NomiTHO BUpaskeHUi
3pazok 4 (85 + 15 CIIIIA) = Takwuit camuit BUPAKECHUIN MPUEMHUI
LIUTPYCOBHH apoMar . IUTPYCOBUI cMaK
CunbpHO HutpycoBuii cMak
3pazok 5 (80 + 20 CIIIIA) : Takuii camuit BHpaXCHUI CHJIHFHO BHpaXCHUH,

: IUTPYCOBHI apoMaT . MOCMAK 3 TiPKOTOIO

Buxosuu 3 oTpuMaHuX XapaKTEepUCTUK OPTaHOJENTUYHUX TTOKA3HUKIB
BCTaHOBJICHO, 10 goaaBaHHA 10 1 15 % cyxux moapiOHEHUX MIKIPOK
ameNbCHHA MO3UTHMBHO BIUIMBAE HA SKICTh Hamoto. [IuBo HaOyBae mOCUTH
BHUPaXXEHUX LIUTPYCOBUX CMaKy W apomary, M0 CIIPUHAMAETHCS AETyCcTaTo-
pamu SIK TOJIIIMIIEHHS CMAaKO-apOMaTHYHUX BIACTUBOCTEH HAIIOIO.

Y maba. 2 HaBeAeHO pe3yNbTaTd (Pi3UKO-XIMIYHUX MTOKA3HUKIB CBITIIOTO
MYBa 3 J0JIaBaHHSIM CyXUX MOJPIOHEHUX MIKIPOK aneIbCHHA.

VYci nociipKyBaHi 3pa3ku 32 3HAYEHHSIM KUCJIOTHOCT] BIATIOBITANI HOP-
MaM CTaHAapTy, Xo4a 3pa3ok Ne 5 i MaB rpannuHe 3HaueHHs (2.8 cM® 1 Mons/am?
po34uHy Tigpokcumy Harpiro Ha 100 cm® nusa).

[Ilomo mokazHuka "komip", To muBO BapiaHTiB Ne 2, 3 1 4 BKJIajanocs
B HOPMHM CTaHJAPTY, a 3pa30k No 5 nenio nepeBuilyBaB Moro.
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OpHax 3a MPOBEICHOI0 OPTAHOJIETITUYHOKO OI[IHKOIO JTOCIIIIKYBAaHUX
3pa3kiB nuBa gonaBaHHs 20 % CyXux WIKIpOK amnejibCMHa HEraTMBHO
BIIOMBAETHCS Ha CMaky M apomari Hamoro. Came TOMy ONTHUMajJIbHUMU
BapiaHTaMHU CBITJIOTO MHBA 3 JIOAABaHHSIM CYyXHX MOJPIOHEHUX UIKIPOK
anenbcuHa € 31413 101 15 % nobGaBku BIAMOBIIHO.

Tabnuys 2
Di3UKO-XiMiYHi MOKA3ZHUKH SKOCTI MUBA
>
=g = s
) =HS g X
Cyxi . % = 3 &
onpi6Heni £ a's Bl
HOAPIOHCH 2% 2| a2 5 Bwmict
HIKIPKU ZES|l 52 raniny C
3pa3ok nuBa ATICTBCHHA s3=]s823 BiTaminy C,
S 3 & ~ S = mr/100 r
2z 2%
v—l\ % o- S{
/100 e’ | d, vm 54| &7
3a JICTY 3888:2015 - — 1.2-2.8 | 0.2-1.8 | He HopmyeThCs
3pa3ok / (KOHTPOJIb) : - : - : 1.7 ¢ 09 He BusBieno
3pazok 2 (95 + 5 CIIIIA) 5 056 13 0.85 0.25
3pazok 3 (90 + 10 CIIIIA) 10 0.1 1.3 0.4 0.28
3pasok 4 (85 + 15 CIIIIA) 15 .o 17 1.8 0.33
3pasok 5 (80 + 20 CIIIIIA) 20 1.5 2.8 1.9 0.36

KinpkicHe Bu3HaueHHs BMicTy BiTamiHy C y MBI JOCIIHKyBaHUX
BapiaHTIB Moka3ajo, 1o C-BITaMiHHICTh HAMOK 301IBIIYETHCS HEMPOIOp-
[IAHO 3aJIeKHO BiJ BIJCOTKA JOOABJICHUX CYXHMX MOJAPIOHEHUX MIKIPOK
anenbcuna. [Ipu qonaBanHi 5 % cyxux HIKIPOK BMICT aCKOPOIHOBOI KUCIOTH
ytpumyethcsi Ha piBHI 0.25 mr/100 r. Ilpu momanbiomy 301bIIEHHI
no6aBku BABIYI BMICT Bitaminy C migBuilyeTbes juie Ha 12 %. Y pemrru
BapiaHTiB C-BiTaMiHHICTh NTUBA 30UIBIIYETHCS MPHU J0AABaHHI KOKHUX 5 %
cyxux noapioHeHux mkipok Ha 17.8 1 10.9 %. B3arani, Takuii BMICT BiTami-
Hy C y nuBi aOCOJTIOTHO HE3HAYYIIUH, OCKLUIBKH, K BIIOMO, (hi3iojiorivyHa
cepeaHb01000Ba HOpMa ioro konuBaeTbes Big 70 7o 100 mr/100 r.

BucHoBku. BcranomneHo, 110 10/1aBaHHS CyXUX MOAPIOHEHHUX IIKIPOK
arneabCHHA TIPU BUTOTOBJICHH] CBITJIOTO MUBA MOJIMIIYE CMaKO-apOMaTHUYH1
BJIACTUBOCTI HATIO0, HAJ[a€ HOMY HOBUX OPHUTIHAJILHUX OapB CMaKy i apomary.
JloBenieHo, 110 HaMKpaIllll BapiaHTH NHUBa — 1€ 3pa3ku 3 gojaBanHsMm 101 15 %
CyXHX MOAPIOHEHUX MIKIPOK ameabCUHA M1 4ac T00POIKyBaHHS.

[TepcniekTHBOIO MOJANBIINX JOCTIIKEHb € BU3HAUYEHHSI €eKOHOMIYHOT
JOIITBHOCTI Kpa)TOBOI TEXHOJOTII CBITJIOr0 MHUBA 3 JOJABAHHSAM CYXHUX
nopiOHEHUX MIKIPOK anelbCUHA, HUIIXH BUXOJY HOBOTO TOBapy Ha PHHOK
Ta PO3pOOJIEHHS TEXHIYHUX YMOB Ha HOBHI XapuoOBUN MPOIYKT.
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Boiko M. Craft technology of light beer.
Background. For today, craft brewing technologies in the brewing industry are

spreading in Ukraine, mini-breweries are actively developing, which are set up to
develop and implement exclusive technologies and recipes using natural vegetable
raw materials.

The aim of the work is light craft beer technology with the addition of dry ground

orange peel.
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Materials and methods. The object of the study is a light beer with the addition
of dry ground orange peel.

Samples of beer wort were prepared according to the approved patent of the
author to an initial dry matter concentration of 11 %. The wort was fermented with pure
yeast culture of Saccharomycés cerevisiae P-96 at 13—14 °C for 7 days. Pure malt wort
was used as a control. During the fermentation, extra powdered orange peels with
a particle size of d=0.1-1.5 mm in the amount of 5-20 g per 100 cm® of beer were
added, which were pre-dried at 80 °C to constant weight in the oven. After preparation,
the beer was filtered.

The quality of beer samples was investigated according to DSTU 3888: 2015.

Results. From the obtained characteristics of organoleptic indicators it was
revealed that the addition of 10 and 15 % of dry ground orange peels have a positive effect
on the quality of the drink. Beer acquires enough expressed citrus taste and aroma.

The results of the physico-chemical parameters prove that all the samples
tested in terms of acidity were in compliance with the standard, the color of the beer is
according to variants No. 2, 3 and 4 (with the addition of 5, 10 and 15 % of dry ground
orange peels).

The content of vitamin C in the tested beer samples is absolutely insignificant
(0.25-0.36 mg/100 g) because as it is known that the physiological average daily rate for
a person ranges from 70 to 100 mg/100 g.

Conclusion. It is established that the addition of dry ground orange peels in the
manufacture of light beer improves the taste and aromatic properties of the drink, gives
it new original colors of taste and aroma. It is proved that the best variants of beer were
the samples with the addition of 10 and 15 % of dry ground orange peels during
the fermentation.

Keywords: beer, orange peels, craft technology.
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