HaumenoBanne npoekra

Brenpenue cuCTEMBI MOATOTOBKH, MUHEpATU3AIAN
po0 B 3aKPBITHIX TPOOUPKAX B ACSITEIBHOCTh XUMHKO-
OaKTepUOJIOTUYECKON  JTabopaTOpuH  MPOU3BOJCTBA
«Munckouuctom» (XBJI MOC)

2 | Cpok peanu3aliiy MpoeKTa 2024-2025 rojsl

3 | Opranuzanusi-3asBUTEb, VII «MUHCKBOJOKAHAJD»
npeiararomas mpoeKkT

4 | Ilenu nmpoekTa [ToBbIIeHNE TOYHOCTH, BOCIIPOU3BOIUMOCTHU

pE3yJIbTAaTOB WCITBITAHUH npu IPOBEICHUN
MPOU3BOJICTBEHHOTO KOHTPOJIS CTOYHBIX,
MOBEPXHOCTHBIX, MOJ3EMHBIX BOJ, OCAJIKOB CTOYHBIX
BOJI ITPH ONPEJICICHUH METAJJIOB

5 |3amaun, mmaHupyemble K | 1. 3aKymka CHCTEMBI TOATOTOBKH, MHHEPATU3AINH
BBINIOJIHEHUIO B paMKax | MpoO B 3aKPBITHIX TIPOOUPKAX;
peanu3aluy mpoeKTa 2. Buenpenue cucteMbl MOArOTOBKH, MUHEpATU3allUN

npo0 B 3aKpBITHIX MPOOHpKax B JesATeabHOCTh XbJI
MOC

6 | Llenesas rpynna duznyeckue U IpUanYecKue aumna r. MuHcka

7 | Kpatkoe ommcanue | 1. 3aKymka CHCTEMBI MOATOTOBKH, MUHEPAIA3AIUU
MEpONpUATHUA B paMKax | IpoO B 3aKPBITHIX TPOOUPKAX;

MPOEKTA 2. YcTaHOBKAa W HACTPOMKA CHCTEMBI ITOJTOTOBKH,
MUHEpaIU3aIy Mpo0 B 3aKPHITHIX MTPOOUPKAX;
3. BHeapeHue METOANKY;
4. O0yueHue nepcoHansa

8 | Obmuii 06beM punancupoBanus (B nosuiapax CIIA)

8.1 | Ucrounuk ¢unancupoBanus | O6veM bunancuposanus (B goyapax CIHIA):

8.2 | CpencTsa nfoHOpa 112 000 gommapos CIIIA

8.3 | CodmrancHpoBaHue 1% Ha oOydenue nepconana — 1120 gommapos CIIIA

9 | Mecto peanuzanuu mpoekTa | r. MUHCK
(o0macTh/paiioH, TOPOI)

10 | KonrakTHOE muio: | Kacesnu Enena MBanoBna, HavansHUK XbBJI MOC
MHunanmml, dbamunus, | mpousBocTBa «MUHCKOUNCTBOY, +375 29 7039494,
JO/DKHOCTB, TenedoH, aapec | kasevich_ei@minskvodokanal.by
AJIEKTPOHHOM TTOYTHI

11 | O6ocHOBaHMeE OgHuMu U3 TPUOPUTETHBIX  3arpsA3HSIOLIUX

BEILIECTB X035THCTBEHHO-OBITOBBIX u

MPOM3BOJCTBEHHBIX CTOYHBIX BOJ SIBIISIFOTCS TSKEIIbIC
MeTtauibl. OHU TPUCYTCTBYIOT B CTOYHOM BOJIE B
pacTBOpEeHHBIX (opMax ©W B OCagKe B BHIE
MaJIOPACTBOPUMBIX OKCUAOB, TUAPOKCHIOB U COJIEH.
bpITOBBIE W NOPOU3BOJACTBEHHBIE HEOUYMUICHHBIC
CTOYHBIE BOJIBI 3aMETHO PAa3JINYAIOTCA 110 KOJIUYECTBY
U npupoae npuMecerd. MuHepanbHbId COCTaB CTOKOB




CUJIBHO BapbHUpPYETCA, OINpEAECseMble AJIEMEHTBI
MIPUCYTCTBYIOT B IIMUPOKOM JUAIa30HE KOHLEHTPALIHIA
(OT HECKOJBKUX MHUKPOTPAaMMOB /IO JICCSTKOB
MUWJUIMTPAMMOB B JIUTPE), B CTOYHOM BOJE YacTO
COJIEPKATCSI B BBICOKMX KOHILIEHTPAILUSIX OPTraHUYECKUE
COEIMHEHHS Pa3HOOOpA3HOW MPUPOIbI, BCIEACTBUE
Yero CTOYHBIE BOJABI HENb3d Ha3BaTh MPOCTHIM
oObekToM ananu3a. Ilpomecc mpoOOMOATOTOBKU —
HauOosee cloXKHas W TPYAOEMKasl CTaausl aHalIu3a,
KOTOpass 4acTo SBJSIETCA  ONPENENSAIoend s
MOJYYEHHUs]  JIOCTOBEPHBIX  pe3yibraroB.  llpum
ONpENEIICHNH BaJOBOTO COAEPKAHUSA DIIEMEHTOB
HEOOXOJMMO TEepPEeBECTH BCE KOMIIOHEHTHI MpPOOBLI B
PAaCTBOPEHHOE COCTOSTHUE, IO3TOMY TMPOOBI BOJIBI
noABepraroT MuHepanuzanuu. CocTaB CTOYHBIX BOJ,
MOCTYNAKIIKNX B  ILEHTPAJU30BAaHHYI0  CHUCTEMY
BOJIOOTBEJICHUS OT TPOMBIIIJICHHBIX TPEANPUSTUN
(opranuzanuit) r. MuHcka U MuUHCKOTO palioHa U
najee Mo CTaausiM OYHMCTKHM Ha MUWHCKON OYHCTHOU
cranmuu, koHTpoiupyercs XbJI MOC mo 7-12
MeTauiaMm (exeMecssyHo oko10 650 ucneitanuii mo 70
npobam) Ha COOTBETCTBHUE TpeOOBaAHUSIM,
YCTAHOBJICHHBIM KOMILJIEKCHBIM TPUPOI00XPAHHBIM
paspeuienriem (KITP No5) u HITA npupoiooxpaHHOTro
u CaHUTAPHO-3MUIEMHUOJIOTUUECKOTO
3akoHOJaTenbcTBa Pecybnuku benapyce.

B XBJI MOC mnporecc mpoOONOATOTOBKH IS
ONpENIENICHUs] METAJVIOB  BBINOJHAETCS  METOJIOM
KHUCJIOTHOTO PAa3JIOKEHHSI C MOMOILIBIO KUIMSYEHUsI Ha
anekTporuTkax. [Ipu 3ToM uMeeTcs psiJi HeraTUBHBIX
MOMEHTOB:  OoJiblIasi  TPYJOEMKOCTh  Ipoliecca
(MOCTOSIHHBIN KOHTPOJb 3a MPOLECCOM KHUIISTYCHHUS ),
CYILIECTBYET PUCK MOTEpPU OIPEAEIIeMOro BEIIeCTBa
MIpU KUIIEHUH, HEPABHOMEPHOCTh HarpeBa IINTKHU.

CyiiecTByeT Ipyrod Metoj; MpoOOIOAroTOBKH B
3aKPBITHIX CTAKAHAX C TOMOIIBIO CUCTEMBI PA3JIOKEHUS
WM MUHepanu3atopa (MHUKPOBOJIHOBOM — T€4M),
KOTOPBIii npeaHa3HaYeH TUISt pa3pyuIeHust
OpTraHUYECKUX BEHIECTB B MNPUPOJIHBIX U CTOYHBIX
BOJaX, TMTpU TPOBEACHUU  (PUZUKO-XUMUUYECKOTO
aHajau3a Ha 3arps3HSIONIME TPUMECH  TSXKEIbIX
METayuIoB JOOBIMH  MeTomamH. Takas cucrema
poOONOJrOTOBKH CBOAUT K MUHUMYMY BO3JEHCTBUE
KHCJIOT Ha nepcoHan jabopatopuu. Ilapel azoTHOM
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KHUCJIOTBI BBIBOASTCA 4Yepe3 KOJUICKTOP U COOpHHK
KOHJIeHcaTa JIM0O BO BHEIIHUM BBITSHKHOM mikad, 1u00
B CICIUAJIBHYIO TMOTJOTHUTCIBHYIO CHUCTEMY  —
CKpy00ep.

Takum 00pa3oM, WCIOJIB30BAHUE MHUKPOBOJIHOBOM
CHUCTEMBI  PA3J0OKEHUS CYIIECTBEHHO YMEHBIIUT
MIPOJIOJDKATEITLHOCTh PACTBOPECHUS TTPOOBI, TTO3BOIUT
COKPAaTHTh KOJMYECTBO HCIOJIb3yEMBIX PEareHTOB U
BpPEAHBIX BHIOPOCOB B aTMOC(hepy, a TAKKE YMEHBIIUT
BEPOSITHOCTh IOTEPH  BEIIECTBA B  pPE3yJIbTATe
pa3OpbI3TUBAHUS TIPU  KUIIGHUH  PacTBOPOB, a
OTJICNIbHBIC DJIEMEHTHI YyOepeKeT OT IOoTepu IpHU
oOpa3oBaHuU JIeTy4ux coenauHeHun. [IpumeHeHue
CHUCTEMBl MHUHEpaIU3alUu MPoO I OINpeacIcHUs
METAJIJIOB  TO3BOJIUT YBEIUYUTHh 3(PGHEKTUBHOCTD,
MIPOU3BOIUTEIIBHOCTh nporiecca, obecrieunT
paIMOHAIBHYI0 OPTaHHU3AINI0 PadOTHI, BO3MOKHOCTH
KOHTPOJIMPOBATh XOJ TPOIlecCa B aBTOMAaTHUYECKOM
peKUME, TOBBICUT TOYHOCTH, BOCIPOW3BOINMOCTD
pe3yJabTaTOB UCIBITAHUI
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Wroru peann3annu npoekra

[IpumeHeHe MOATOTOBKH, MHUHEpaNIHM3alid TMpod B
3aKpBITBIX ~ TPOOMpPKAX  TO3BOJNMT  YBEJIMYUTH
3G ()EKTUBHOCT, U MPOU3BOJUTEIBLHOCTH IIpollecca
POOOTOITOTOBKH, MOBBINIICHUE TOYHOCTH,
BOCITPOU3BOJAMMOCTU PE3YyJbTATOB WCHBITAHUNA TpU
MPOBEICHUH MPOU3BOJCTBEHHOTO KOHTPOJSI CTOYHBIX,
MOBEPXHOCTHBIX, MOJ3EMHBIX BOJI, OCAJIKOB CTOYHBIX
BOJI PY ONPEICTICHUU METAJIOB
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1 | Name of Project Introduction of the system for preparing and mineralising
the samples in closed test tubes into activities of chemico-
bacteriological laboratory of the Minskochistvod
Enterprise (ChBL of MOS)

2 | Term of implementation of | 2024-2025 years

the project

3 | Applicant organisation | MINSKVODOKANAL UE
proposing the project

4 | Objectives of the Project Improving the accuracy and reproducibility of the test
results when carrying out the monitoring of waste water,
surface and ground water as well as sewage sludge for
determining the metals

5 | Tasks planned to be| 1. Purchase of the system for preparing and mineralising
performed  within  the | the samples in closed test tubes;
framework of the project | 2. Introduction of the system for preparing and
implementation mineralising the samples in closed test tubes into activities

of the chemico-bacteriological laboratory of MOS

6 | Target groups Legal entities and individuals of the city of Minsk

7 | Brief description of the | 1. Purchase of the system for preparing and mineralising
measures within the project | the samples in closed test tubes;

2. Installation and setting-up of the system for preparing
and mineralising the samples in closed test tubes;

3. Introduction of the technique;

4. Training of the personnel

8 | Total volume of financing (in US dollars)

8.1 | Source of financing Volume of financing (in US dollars):

8.2 | Donor’s funds 112,000 US dollars

8.3 | Co-financing 1% for training the personnel that is 1120 US dollars

9 | Project implementation | City of Minsk
place (region/district, city)

10 | Contact person: Initials, | Kasevich Elena Ivanovna, Head of the chemico-
surname, position, phone, e- | bacteriological laboratory of MOS of Minskochistvod
mail address Enterprise, +375 297039494,

kasevich ei@minskvodokanal.by
11 | Justification Heavy metals are one of the major pollutants of

household and industrial waste water. They are present in
waste water in dissolved forms and precipitate as poorly
soluble oxides, hydroxides and salts.

Domestic and industrial raw waste water differ
markedly in the quantity and nature of impurities. The
mineral composition of sewage waters varies greatly, the
elements to be detected are present in a wide range of
concentrations (from several micrograms to tens of
milligrams per litre); the waste water contains often
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organic compounds of various nature in high
concentrations, due to which the waste water shall not be
considered as a simple object of analysis. The sample
preparation process is the most complex and time-
consuming stage of the analysis, which is often crucial for
obtaining reliable results. When determining the gross
content of elements, it is necessary to transfer all the
sample components to a dissolved state, therefore, the
water samples shall be mineralised. The composition of
the waste water entering the centralised waste water
disposal  system  from  industrial  enterprises
(organisations) of the city of Minsk and Minsk district and
further by stages of purification at the Minsk treatment
plant is monitored by the chemico-bacteriological
laboratory of MOS for 7-12 metals (about 650 tests on 70
samples per month) for compliance with the requirements
established by the Integrated Permit (IP No.5) and Laws
and Statutory Instruments for environmental protection
and sanitary-epidemiological legislation of the Republic
of Belarus.

In the chemico-bacteriological laboratory of MOS, the
process for preparing the samples for determining the
metals is carried out by acid decomposition using the
boiling on hot plates. In so doing there is a nhumber of
negative disadvantages: high labour intensity of the
process (constant monitoring of the boiling process), there
is a risk of loss of the substance being determined during
the boiling and uneven heating of the hot plate.

There is another method of sample preparation in closed
glasses using a decomposition system or a mineraliser
(microwave oven), which is designed for destruction of
organic substances in natural and waste water, when
carrying out the physical and chemical analysis for heavy-
metal contaminants by any methods. Such a sample
preparation system minimises the exposure of laboratory
personnel to acids. Nitric acid vapours are discharged
through a header and condensate collector either into an
external fume hood or into a special absorption system
(scrubber).

Thus, the use of a microwave decomposition system will
shorten significantly the time to be taken for dissolving
the sample, reduce the quantity of reagents to be used and
harmful emissions into the atmosphere as well as
likelihood of the substance loss due to splashing when
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boiling the solutions and individual elements will be
protected from loss through the formation of volatile
compounds. The use of a sample mineralisation system
for determining the metals will improve the efficiency and
productivity of the process, provide a rational
organisation of the work and possibility to monitoring the
process in automatic mode as well as increase the
accuracy and reproducibility of test results
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Results of implementation
of the project

The use of preparation and mineralisation of samples in
closed test tubes will improve the efficiency and
productivity of the sample preparation process, increase
the accuracy and reproducibility of test results when
carrying out the in-process control of waste water, surface
and ground water as well as sewage sludge for
determining the metals




