HaumenoBanue nmpoekra

BHeapenne aTOMHO-3MHCCHOHHOTO CIIEKTPOMETpa C
WHIYKTUBHO-CBSI3AaHHOM IUIA3MOM B JEATEIBHOCTH
XUMHUKO-0aKTEPHOIOTUIECKON naboparopuu
npoun3BoJicTBa «MuHckBoaonpoBo» (XbJI)

2 | Cpok peanu3aliuy npoeKkTa 2024-2025 rojsl
3 | Opranuzanus-3asBUTeNb, VII «(MUHCKBOJOKAHAJI»
npeayiararoniasi IpoeKT
4 | Lenu npoekra CHmKXeHue TpyIOEMKOCTH MTPOLIECCa ONPEACIICHUS psaa
METAJIJIOB, MOBBIIIEHUE TOUHOCTU, BOCIIPOU3BOJUMOCTH
pEe3yJbTaTOB WCHBITAHUMN, CHUXEHUS 3aTpaT 3a CUeT
BO3MOXXHOCTH ONpPEACIICHUSI TPYNI IMoKazaTeyiel mnpu
MIPOBEJICHUU MIPOU3BOJICTBEHHOTO KOHTPOJIS
MOJ3EMHOM, TOBEPXHOCTHOM W TMHUTHEBOM BOJABI T.
MmuHCcKa
5 |3amaum, tuiaHupyembie K | 1. 3akynka WHAYKTUBHO-CBS3aHHOM IUIa3Mbl (Jajee —
BbimosiHeHWtI0 B pamkax | UCII) npns mpoBeleHUsT HWCHBITAHUNW TMHUTHEBOM U
peanu3aiuu IpoeKTa MPUPOJHOKM BOAbI TI. MUHCKA 1O ONPEACICHUIO
METAJLJIOB,;
2. BHeapeHne aTOMHO-3MHCCUOHHOTO CIIEKTPOMETpA C
VHYKTUBHO-CBSI3aHHOM IIJIA3MOU B AeATE€IbHOCTh XbJI
6 | IleneBas rpynma OO0BeKTH MPON3BOJICTBA K MUHCKBOAOMPOBOI)
7 | KpaTtkoe onucanue | 1. 3akynka WUCII,;
MEpONpuATHA B  paMKax | 2. YcraHoBka u Hactpoika MCII,
MPOEKTA 3. BHenpeHue MeToauK uctbsiTanuii mpoo Bobl Ha UCII;
4. O0yueHue nepcoHansa
8 | O6muii 06bem punancupoBanus (B posuiapax CIIA)
8.1 | Uctounuk ¢unancupoBanus | O6muii 006ém GuHancupoBanus (B nosuiapax CIIA):
8.2 | CpencTBa gjoHOpa 168 000 nommapos CIIIA
8.3 | CodmHaHCHpOBaHHUE 1% nHa oOydenue nepconana — 1680 gommapos CIIIA
9 | Mecro peanmuzauuu npoekTta | r. MUHCK
(obGnacTe/paiioH, ropon)
10 | KonraktHoE muno: | Poman Haranest KoncranTtnHoBHaA, HadajdbHUK XbJI
Nuaunmnmans, dbamunms, | Ipou3BOACTBa « MHHCKBOIOIIPOBOIY,
IOLKHOCTB, Tenedon, aapec | +375 445857328, himbaclabmvp@gmail.com
BJICKTPOHHOM MOYTHI
11 | OGocHOBaHuE CocTtaB mOpUPOJHON W TUTHEBOM BOABI, BOJIBI

LEHTPaAIU30BAaHHBIX CUCTEM BOJAOCHAOXKEHUs I'. MHHCKa
koHTponupyetcst XbJI B cooTBeTCTBUM ¢ TpeOOBaHUSIMU
PabGounx mporpaMMm MPOU3BOJICTBEHHOTO KOHTPOJIS
OPUPOJHOM M  TNUTHEBOM  BOIBI  BOJ03a00POB,
YBX «Cokom» u pacnpeneauTenbHon cetd r. MUHCKa
Ha 2021-2025rr, pa3paboTaHHBIX Ha OCHOBaHUU
TpeboBanmii [ urnenndyeckoro Hopmatusa «llokazarenu




0€30MacHOCTH TMUTHEBOM BOJABI» C MEPUOJUYHOCTHIO,
YCTaHOBJICHHOMN JTaHHBIMU HOPMAaTUBHBIMU
nokymeHTamu. [IpoBoAsTCS HCHBITAaHUS KayecTBa
MUTHEBON U MPUPOIHOM BOJIBI - ICTOYHUKOB MUTHEBOTO
BOJIOCHA0KEHUA Ha coJiepkaHue 19 TAxKeTbIX METAIIOB
(IMHK, Me€ab, CBHWHEN, AJIIOMMHUM, KaJMHUH, HHUKEIb,
Oepumii, MOMMOJEH, CeJieH, CypbMa, MapraHerl,
MBIIIBAK, PTYTh U Jp.) OHM TPUCYTCTBYIOT B BOJIE B
PacTBOPEHHBIX (hOpMaxX COJICH M HE3HAYUTEIHHO B BUJIE
MaJloOpaCTBOPUMBIX ~ OKCHUAOB M THUJPOKCHJIOB.
OmnpenenseMble JIEMEHTbl MPUCYTCTBYIOT B IIUPOKOM
JIAarna3oHe KOHILICHTpaun (ot HECKOJIBKHUX
HAaHOTpaMMOB 110 MuwumrpammoB B Jutpe). HUIIC
Onmaromapsi ~ CBOMMH  BO3MOXKHOCTSIM  IO3BOJISIET
OMPEEIIATh METAJIJIBI 1AXKE B CIIEIOBBIX KOJUYeCcTBaxX. B
Hactosimee Bpemss B XDbBJI ompenenenue MertaiuioB
BBITIOTHSETCS pa3IMYHBIMU METOJIAMU:
(dhoTOMETpUYECKUMU, aTOMHO-a0COpPOIIMOHHOM
CIIEKTPOMETPHUEN C TEPMHYECKOM aTOMM3alMEN, C
MOMOIIBI0O CUCTEMBbl KaNWJUISIPHOTO 3JeKTpodopesa.
[Ipu »>TOM wuMeeTcss psifi HETaTUBHBIX MOMEHTOB:
OoJiblllasi  TPYJOEMKOCTh  Tpoiiecca  (TTOCTOSTHHBIN
KOHTPOJIb 32 MPOIECCOM KUTISTYEHUS npu
(GhOTOMETPUYECKOM OMpEACIICHUH MapraHiia), a TaKkKe
WCIIOJIb30BAaHUE PTYTHCOAEPKAIIUX PEAKTUBOB IMpHU
ONpEeNeJICHNH  MapraHiia, W, KaKk  CJEACTBUE,
oOpa3oBaHu€ J1Ia0OPATOPHBIX CIHUBOB C COJIEP)KAHHUEM
COJIE PTYTH, CIMB KOTOPHIX B KaHAJIU3AIUI0 HE
perIaMeHTUPOBaH JNENUCTBYIOIIUM B CTpaHe
3aKOHOJATEIHCTBOM.

[TpuoOperenue NCII no3Bosur:

1. BeImonHATH onpenesneHus mokaszaTeyeil KkauyecTa
BOJIbI B COOTBETCTBUU ¢ ['H mo ompenenenno MeTauioB
B MojgHOM oObeme. CHITh PUCKH HEBBITIOJIHEHUS
PaGounx mnporpamMmM Tpu  BBIXOJE U3  CTPOs
o0opynoBaHus 1a00paTOPHUH.

2. OnTuMHU3UPOBATh ONPEICTICHNE MBIIITBSIKA, PTYTH,
Oapus, CTpPOHIIMS, MapraHila W JKejie3a B BOJE
B0J103a00POB M CKBa)KHH.

3. HCckmounTh HWCTONB30BAHUE PTYTHCOIASPIKAIINUX
PEaKTUBOB TMpU OMNpPEACICHUM MapraHia, Hu, Kak
CIIECTBUE, OOpa3oBaHHE Ja0OPAaTOPHBIX CIUBOB C
CoJiepKaHUEM CoJieH PTYTH




3

12

Wroru peanuzanuu npoekTa

NCII 1o3BONMUT yBEIUYUTh MPOU3BOAUTEIHLHOCTH
mporiecca OIpeseeHus, O0eCIeUUT paruoHAIBHYIO
OpraHu3aIi0 padoThl, MUHUMHU3UPYET UCIIOIh30BAHUE
PTYTBCOAEPIKAIUX PEAKTUBOB M, KaK CIEJCTBHUE,
oOpa3oBaHHEe JTADOPATOPHBIX CIIMBOB C COJIEPKaHUEM
COJIE PTYTH, MO3BOJUT CHSATh PUCKU HEBBINOJHECHUS
PaGounx mporpamMm TPOU3BOACTBEHHOTO KOHTPOJIS
MOJ3EMHOM, MOBEPXHOCTHOM W IUTHEBOW BOJBI A
HYX ] . MuHCKa
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1 | Name of Project Introduction of the inductively coupled plasma atomic
emission spectrometer (ICP-AES) into activities of the
chemico-bacteriological laboratory of the
Minskvodoprovod  Production  Facilities  (chemico-
bacteriological laboratory)

2 | Term of implementation of | 2024-2025 years

the project

3 | Applicant organisation | MINSKVODOKANAL UE
proposing the project

4 | Objectives of the Project Reducing the labour intensity of the process of determining
a number of metals, improving the accuracy,
reproducibility of test results, reducing the costs due to the
possibility of determining the groups of indicators when
performing the production control of underground, surface
and drinking water in the city of Minsk

5 |Tasks planned to be|1. Purchase (inductively coupled plasma hereinafter
performed  within  the | referred to as AES) for testing of drinking and natural
framework of the project | water in Minsk for the determination of metals;
implementation 2. Introduction of the Inductively coupled plasma atomic

emission spectrometer into the activities of the chemico-
bacteriological laboratory

6 | Target groups Minskvodoprovod Production Facilities

7 | Brief description of the | 1. Purchase of the AES;
measures within the project | 2. Installation and set-up of the AES;

3. Introduction of the procedure for testing the water
samples in the AES;
4. Training of the personnel

8 | Total volume of financing (in US dollars)

8.1 | Source of financing Total volume of financing (in US dollars):

8.2 | Donor’s funds 168,000 US dollars

8.3 | Co-financing 1% for training the personnel that is 1,680 US dollars

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

10 | Contact person: Initials, | Roman Natalya Konstantinovna, head of the chemico-
surname, position, phone, | bacteriological  laboratory = of  Minskvodoprovod
e-mail address Production Facilities, +375 445857328

himbaclabmvp@gmail.com

11 | Justification The composition of natural and drinking water as well

as water of the centralised water supply systems in Minsk
is monitored by the chemico-bacteriological laboratory in
accordance with the requirements of the Working
Programs of the in-process control of natural and drinking
water in the water intakes, Sokol Water Service
Department and the distribution network of Minsk for the
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years 2021-2025 developed on the basis of the
requirements of Hygienic Standard “Drinking water safety
indicators” with the frequency established by the said
regulatory documents. The quality of drinking and natural
water as well as sources of drinking water supply is tested
for the content of 19 heavy metals (zinc, copper, lead,
aluminium, cadmium, nickel, beryllium, molybdenum,
selenium, antimony, manganese, arsenic, mercury, etc.).
They are present in water in dissolved forms of salts and to
insignificant extent — in the form of poorly soluble oxides
and hydroxides. The elements to be determined are present
in a wide range of concentrations (from a few nanograms
to milligrams per litre). Due to its capabilities, the AES
allows determining metals even in trace amounts. At
present, the determination of metals is performed in the
chemico-bacteriological laboratory by various methods:
photometry, atomic absorption spectrometry with thermal
atomisation and using the capillary electrophoresis system.
In so doing there is a number of negative disadvantages:
high labour intensity of the process (constant monitoring
of the boiling process during the photometric
determination of manganese), as well as use of mercury-
containing reagents in determination of manganese and, as
a result, formation of laboratory drains containing mercury
salts, the discharge of which into the sewer is not regulated
by the legislation in force in the country.

Acquisition of the AES will make it possible to:

1. Determine the water quality indicators in accordance
with GN for determining metals to the full extent; eliminate
the risks of non-fulfilment of the Working Programs in
case of failure of the laboratory's equipment;

2. Optimise the determination of arsenic, mercury,
barium, strontium, manganese and iron in water intakes
and wells;

3. Exclude the use of mercury-containing reagents and,
therefore, formation of laboratory drains containing
mercury salts during the determination of manganese
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Results of implementation
of the project

The AES will increase the productivity of the
determination process, ensure the rational organisation of
work, minimise the use of mercury-containing reagents
and therefore formation of laboratory drains containing
mercury salts; it will also remove the risks of non-
fulfilment of the work programs for in-process control of
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underground, surface and drinking water for the needs of
the city of Minsk




