sk H3BECTHSA ¥xkxk

HHXHEBOAXCKOI'O ArPOYHHBEPCHTETCKOI'O KOMITAEKCA:
HAYKA H BBICIUEE IPOPECCHOHAABHOE OBPA30BAHHE

N 3 (71), 2023

HNndopmanusa 06 aBTopax
Hertsapes Baagumup I'eoprueBud, KaHAuIAT TEXHUUECKUX HAYK, AOIEHT Kadenpbl [ MapaBIuKku U celb-
CKOXO3HCTBEHHOTO BOJIOCHAOXeHusa (akynbTera ruapomenuopanuu, PI'bOY BO Kybanckuii rocynap-
CTBEHHBIN arpapHbiii yauBepcuteT uMenn M. T. Tpyoununa (P®, 350044, KpacHogapckuii kpaii, r. Kpac-
Homap, yi. uM. Kamunwuna, 1. 13), ten.: +78612215860, e-mail: ¢st2007@mail.ru
Hertspes I'eopruii BaagumMupoBuy, TOKTOpP TEXHUYECKHX HayK, Tpodeccop, 3aBeayIonui kadenpoi
CTpouTensHOTO IPOU3BOACTBA APXUTEKTYPHO-CTpouTensHoro ¢akynerera, ®I'bOY BO Kybanckuii roc-
yIapCTBEHHBIN arpapHbiil yHuBepcuTeT uMeHu U. T. Tpyoununa (P®, 350044, KpacHogapckuii kpaid, T.
Kpacuonap, yin. nm. Kaaunauna, a. 13), ten.: +78612215915, e-mail: degtyarev.g.v@mail.ru
HerrsapeBa Ouibra I'eoprueBHa, TOKTOpP TEXHUYECKUX HAYK, AOICHT Kadeapsl CTPOUTEIHHOTO MTPOU3BO/-
CTBa APXHUTEKTYpHO-CTpouTenbHoro ¢pakynerera, PI'BOY BO Kybanckuii rocy1apcTBeHHBIH arpapHbIit
yausepcuteT umeHu U. T. Tpyoununa (PO, 350044, Kpacaomapckuii kpaid, r. KpacHonap, yn. um. Kamu-
HUHa, 1. 13), Ten.: +78612215915, e-mail: marxotgeo@mail.ru

Authors Information

Degtyarev Vladimir Georgievich, Candidate of Technical Sciences, Associate Professor of the Depart-
ment of Hydraulics and Agricultural Water Supply faculty of hydro-reclamation, Kuban State Agrarian
University named after I.T. Trubilin (Russian Federation, 350044, Krasnodar Krai, Krasnodar, Kalinin str.,
13), tel.: +78612215860, e-mail: cst2007@mail.ru
Degtyarev Georgy Vladimirovich, Doctor of Technical Sciences, Professor, Head of the Department of
Construction Production Faculty of Architecture and Civil Engineering Kuban State Agrarian University
named after [.T. Trubilin (Russian Federation, 350044, Krasnodar Krai, Krasnodar, Kalinin str., 13), tel.:
+78612215915, e-mail: degtyarev.g.v@mail.ru
Degtyareva Olga Georgievna, Doctor of Technical Sciences, Associate Professor of the Department of
Construction Production Faculty of Architecture and Civil Engineering Kuban State Agrarian University
named after [.T. Trubilin (Russian Federation, 350044, Krasnodar Krai, Krasnodar, Kalinin str., 13), tel.:
+78612215915, e-mail: marxotgeo@mail.ru

DOI: 10.32786/2071-9485-2023-03-54
CORRECTION OF WATER ACIDITY AND CONCENTRATION OF OXYGEN
DISSOLVED IN WATER IN CLOSED WATER SUPPLY INSTALLATIONS

A. P. Evdokimov, V. I. Komarova, A. A. Cherniaev

Volgograd State Agrarian University
Volgograd, Russian Federation

Received 23.05.2023 Submitted 04.07.2023
Corresponding author E-mail: apevdokimov(@yandex.ru

The research was carried out within the framework of the postgraduate training program in the de-
partment "Electrical equipment and electrical equipment of agricultural enterprises” of the Volgo-
grad State Agrarian University on a budgetary basis

Summary
The article presents the results of a research of the rate of change in the pH level and the maximum pH
values when soda is added to distilled water and water from fish production. The dependences of the
change in the concentration of dissolved oxygen in water on the change in the volume of supplied air
are obtained.

Abstract
Introduction. The most important chemical parameters of water in recirculating water supply installa-
tions are the level of water acidity and the concentration of oxygen dissolved in water. They have a
significant impact on the growth and development of fish and require special attention. During stable
operation, the system can independently maintain the pH level, but if emergency situations occur, the
water can change the pH in an acidic direction to values dangerous for fish. Baking soda can restore
the optimal PH level during acidification. It not only makes it possible to raise the pH to the alkaline
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side, but also increases the productivity of biological filters. The oxygen concentration is constantly
maintained using oxygen generators, which saturate the water with oxygen. To control the oxygen
supply system to water, it is necessary to have information about the dependence of changes in the
concentration of dissolved oxygen on the volume of supplied air. Object. Chemical parameters of wa-
ter in closed water supply installations. Materials and methods. Studies have been carried out to de-
termine the rate of change in water pH and its maximum value. During the study, distilled water and
water from closed water supply installations were used, and air was supplied to it to simulate the pro-
cess of bubbling water. The study of the process of water saturation with oxygen depending on the
volume of air supplied per unit time took place in two stages. At the first stage, the required speed of
air supply to the water was established. And on the second, the process of measuring the concentration
of oxygen dissolved in water took place. Results and conclusions. The dependence of the change in
pH of distilled water on time was obtained for different masses of added soda. It has been established
that the process of pH growth, depending on the increase in soda concentration, occurs faster in dis-
tilled water than in water from closed water supply systems. A study of the process of water saturation
with oxygen showed that an increase in the aeration rate leads to an increase in the maximum oxygen
concentration in water and a decrease in the time to reach the maximum oxygen concentration.

Key words: acidity of water, dissolved oxygen, recirculation systems, soda, hydrobionts.
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KOPPEKIIUA KUCJIOTHOCTHU BOJAbI U KOHIUEHTPALIUU PACTBOPEHHOI'O
B BOJAE KUCJIOPOJA B YCTAHOBKAX 3AMKHYTOI'O BOAOCHABXEHUSA

A. I1. EBIOKMMOB, KaHOuOam mexHuyeckux Hayx, 0OyeHm
B. U. KomapoBa, xanouoam duonocuyeckux Hayxk, 0oyeHm
A. A. YepHsieB, acnupanm

D@I'FOY BO Bonzoepadckuui I'AY
2. Boneoepao, Poccuiickas ®edepayus

Hccnedosanus nposoounucs 6 pamkax npozpammsvl ACHUPAHMCKON NOOZOMOBKU nO Kagheope
«Inexkmpoobopyoosanue u 3nekmpoxozaiicmeo npeonpuamuii AIIK» Bonzozpaockozo
20CY0apCcmeennozo azpapHozo YHUGEpCUumema Ha 0100)1cemHnoil 0CHoge

AKTYaJIbHOCTh. BaXXHEUIITUMU XUMHUUECKUMHU TTapaMeTpaMH BOJIBI B YCTAHOBKAX 3aMKHYTOT'O
BopocHaOxeHus (Y3B) sBIAIOTCS ypOBEHb KHUCIIOTHOCTH BOJBI M KOHIIGHTPAILMS PacTBOPEHHOI'O B
Bojie kuciopona. OHU OKa3bIBAIOT CYIIECTBCHHOE BIUSHHUE HA POCT M Pa3BUTHE PHIOBI U TPEOYIOT
ocoboro k cebe BHMMaHMA. [Ipu cTaOMIBHOM paboTe CHCTeEMa MOYKET CaMOCTOSITEILHO MOAZEPKUBATH
ypoBeHb pH, 0THaKO NPy BO3HMKHOBEHMH aBApUIHBIX CUTyallMid BOJAa MOXKET M3MEHUTHh pH B KucCiyt0
CTOPOHY JIO OIACHBIX JUIS PBHIOBI 3HAaYeHUN. BoccTaHOBUTH onTHMAaibHBIN ypoBeHb PH mpu 3akucie-
HHUM MOXET muieBas coga. OHa HE TOJIBKO J1aeT BO3MOXKHOCTh MOTHATH pH B mIENOYHYIO CTOPOHY, HO
Y MO3BOJIAET MOBBICUTH MPOU3BOIUTEILHOCTh OHOIOrnYeckux (GruiibTpoB. KoHIEHTpaImio KUCIopoza
MOCTOSIHHO TOJIIEPKUBAIOT € IMOMOIIbI0 OKCUTE€HEPATOPOB, KOTOPHIE HACHIIAIOT BOAY KHcaopoaoMm. i
YIPaBICHUS CUCTEMOM OIaYK KUCIOPOaa B BOLY HEOOX0IUMO 00J1aaaTh HH(pOpMaIHeh 0 3aBUCUMO-
CTH M3MEHCHHMsI KOHIICHTPALMH PacTBOPEHHOTO KHUCIIOPOAa OT o0beMa IojaBaeMoro Boszayxa. O0b-
eKT. XMMHYECKHE TTapaMeTPhl BOJbI B YCTAHOBKAX 3aMKHYTOI'O BOJOCHAOKeHUA. MaTepHaJibl M Me-
ToabL. [IpoBeeHbl McCIeN0BaHMs JJId ONpPEAENIeHUs] CKOPOCTH M3MeHeHus pH Boabl U ero Makcu-
MaJbHOTO 3HaueHus. [Ipu mccrenoBaHnu MpUMEHSIIACh AUCTHILIUPOBAHHAS BOoJa M Boma u3 Y3B, a
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JUIT UMHTAIMK Tporecca OapOoTaliu BOABI B Hee ToaaBalicsi BO3AyX. McciemoBanue mporecca
HACBIIICHHS BOIBI KUCIIOPOAOM B 3aBHCHMOCTH OT 00beMa I0JJaBaeMOro B SJMHMILY BPEMEHH BO31yXa
MIPOUCXOMIUIIO B 1B dTana. Ha mepBoM dTame yCcTaHaBIMBAICS HEOOXOIUMBIN CKOPOCTHOM PEKUM I10-
Ja4yu BO3ayXa B BOAOY. A Ha BTOPOM ITPOUCXOJUT MPOLECC UBMEPCHUA KOHUCHTPAINU PACTBOPEHHOI'O
B BOJIe Kuciopoja. Pe3yabrarsl u BbIBOABIL. [lonydyeHa 3aBucuMocTs M3MeHeHusa pH nuctuiuupo-
BAHHOM BOJIbI OT BPEMEHH IIPU Pa3INYHON Macce BHOCHMOM COABl. Y CTaHOBJIEHO, YTO IIPOLECC POCTA
pH B 3aBUCUMOCTH OT YBCIIMYCHUA KOHLUCHTPAIIUU COMABI ITPOUCXOIUT GI)ICTpee y ﬂHCTHHHHpOBaHHOﬁ
BOABI, YeM y Boabl U3 Y3B. HccienoBanue mpoiiecca HACHIIEHUS BOABI KHCIOPOAOM ITOKA3aJio, YTO
YBCINYCHUE CKOPOCTHU aspallvu IMMPUBOAUT K YBCINYCHHUIO MaKCHUMaJILHOMN KOHIICHTpAIU1 KHUCJI0poaa B
BOJC€ U YMCHBIICHUIO BPEMCHU JOCTUIKCHHUA MaKCUMAJIbHOI'O 3HAUYCHH A KOHIICHTPAIlMK KHUCJI0pOoaa.

Knrwouesvie cnosa: xuciommocms 600bl, pacmeopeHmbili KUCIOPOO, YCMAHOBKU 3d-
MKHYMO020 8000CHAOICEHUS, cO0d, 2UOPOOUOHMDL.

HurnpoBanue: Eznoxnmos A. I1., Komaposa B. 1., UepnusieB A. A. Koppekunsa KUCIOTHOCTH BOJBI U
KOHIIGHTPAIIMN PACTBOPEHHOTO B BOJE KHCIOPO/Ja B YCTAaHOBKAaX 3aMKHYTOTO BOAOCHAOXKeHUS. H36e-
cmust HB AVK. 2023. 3(71). 553-565. DOI: 10.32786/2071-9485-2023-03-54.

ABTOpCKMii BKIaJa. Bce aBTOpBI HACTOAIIEr0 HMCCIEOBaHUS NPUHUMAJIN HETOCPEACTBEHHOE y4acTHE B
MJIaHUPOBAaHWH, BBINIOJIHCHUN WJIM aHAJIU3C JAHHOI'O MCCIICJOBAHUA. Bce ABTOPbI HaCTOHH_leﬁ CTaTbHU O3Ha-
KOMUJIINCH U OJIOGPI/IJ'H/I €ro ¢ nNpeACTaBJICHHBIM OKOHYATCJIbHBIM BapUaHTOM.

KoHdaukT nHTepecoB. ABTOPHI 3asBISIOT 00 OTCYTCTBUH KOH(IIMKTa HHTEPECOB.

BBenenne. BoipamuBanue pblObl B YCTaHOBKAX 3aMKHYTOI'O BOJIOCHAOXEHUs! 00Jaaert
PSIOM TIPEUMYLLECTB IEpes JPYTUMH Crioco0aMu KylIbTHBAaLUK pbIObI [1]. B mpynoBeIxX Xo3siid-
CTBax, 00JIaIat0IMX OOIIMPHBIMU IUIOLIA/IIMUA BOJIOEMOB, TpeOyeTcsi OTCICKUBAHUE COCTOSHUS
BOJIbl M 3KOJIOTMYECKHMX IOKa3areneil Bcero Bojoema [9], a Ha mokasaTenu KU3HEAESTEeINbHOCTU
PBIOBI OKa3bIBAET CYLLIECTBEHHOE BIIMSHIE CMEHA CE30HOB T'0/J1a.

K npeumymiectBam Y3B MOKHO OTHECTH MaJible ITPOU3BOJICTBEHHBIE IJIOIIAM, YKOJIOTHU-
YeCKYIO YHCTOTY ITPOU3BO/ICTBA, HE3aBHCUMOCTD OT BHEITHHUX TIOTOIHBIX YCJIOBHIA M BPEMEHH TO/1a,
CO3/1aHNE KOM(OPTHBIX YCIOBHUH Uil PbIObI BHYTPU IPOW3BOJICTBEHHBIX nomenienui [7, 13]. On-
HaKO JJaHHAasi TEXHOJIOTHs 00J1aJaeT U CBOMMH HEJOCTAaTKaMH, OJTHUM U3 KOTOPBIX ABJISIETCS HEOO-
XOJIMMOCTb CJIEAUTH 3a XUMUYECKHM COCTABOM BOJbI: KOHILIEHTPALMEN PAaCTBOPEHHOI'O KUCIIOpOoia
B BOJIC, YPOBHEM KHCIIOTHOCTH BOJbI pH, KOJIMYECTBOM HUTPHUTOB, HUITPATOB M aMMHAKa B BOJIE
T.1. BakHeHmmmMy XuMHUYeCKUMH TapaMeTpaMH BOJIbI SIBJISIIOTCS KOHILIEHTPALMs pacTBOPEHHOIO
KHCJIOPO/Ia B BOJIE M YPOBEHb KHUCJIOTHOCTH BOJIBI [2, 11].

J11s1 pa3HbIX OPOJ] PhIOBI CYILIECTBYIOT CBOM O€30MAaCHbIE TPAHUIIbI KUCIOTHOCTU U HOPMBI
IO KOHIIEHTpalMK pacTBOPeHHOro kuciopoa. [lonnas mkana pH npusenena Ha pucyske 1.

Jlnst Tex BUIOB PbIO, KU3HEHHOM CpeIo KOTOPBIX SIBJISIETCSl XOJIO/HAs MPOTOYHAs BOJa
(;1ocock, Gopensb U T.1.), TpedyeTcs 6oJiee BRICOKAs KOHIIEHTPALMS KUCIIOPOa, YeM Ist phIO, 00u-
TaIOIIMX B TEILION cI1a00NPOTOYHON BOJIE WM B TETUIBIX MOPSIX (KapIbl, COMBL, yrpu U T.1.) [4, 12].

pH
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14
et
~ v ' v gt N v ™ v’ -
CK Cak HP 77} cm

Pucynok 1 — lkana pH
CK — cunbHokucnas cpena; CiK — cnabokucnas cpeaa; HP — HelitpansHas cpena;
Call] — cmaborienounas cpena; CIL — cuibHOIIEIOUHAs cpeaa
Figure 1 — pH scale
CK - strongly acidic medium; CnK — slightly acidic medium; HP — neutral environment;
Calll — weakly alkaline medium; CII] — strongly alkaline environment

555



sk H3BECTHSA ¥xkxk

HHXHEBOAXCKOI'O ArPOYHHBEPCHTETCKOI'O KOMITAEKCA:
HAYKA H BBICIUEE IPOPECCHOHAABHOE OBPA30BAHHE

N 3 (71), 2023

Ot pH 3aBHCAT KOHCTAHTBI TUCCOLMALMA MHOTUX XMMUYECKUX PEAKIIUNA, TPOUCXOISAIINX B
BOIHEIX pactBopax. C yBemmuenneM pH paBHOBecue Meskay NHy  (ammonuit) u NH; (avvuak) B
BOJIHOM Cpefie CABUTAETCS B CTOPOHY oOpazoBanust NHj. Jlist GonpimHCcTBa BUIOB phiO NHj3 siBisi-
€TCsl BBICOKOTOKCUYHBIM BelllecTBOM. Ecim 3HaueHue pH BO/bI B 3HAYNUTENIBHON MEpE OTIIMYAETCS
OT HEUTPAITLHOM, TO BOJIa cama 1Mo ce0e MOKET CTaTh TOKCUYHOMU 151 OOJIBIITMHCTBA THIPOOHOHTOB.

N3menenne ypoBHsSI KUCIOTHOCTH BOJIbI OKAa3bIBACT BJIMSHUE HA TO, KAK 4acTO pblda
MUTAETCsl, CKOJIbKO YCBOUTCSI KOPMa, Ha IPUPOCT MACChl, ypOBEHb I'a3000MEHA B OPraHU3ME U
Jpyrue KU3HEHHBIE MPOLIECCHl, a MPU KPUTHUECKUX U3MEHEHHSIX MOKET MPUBECTU K rulenu
peIOHI [5, 8, 10].

Bo Bpewmst paboTbl yCTaHOBOK 3aMKHYTOI'O BOJJOCHA0KEHHSI IPOMCXOIUT CaMOpEryipoBa-
Hue pH kak cucremMoil GHOJIOrMYECKON M MEXaHUYECKON (HIIBTPALMHY, TaK U OpPraHU3MaMHU, )KUBY-
IIMMH B BOJIE, HO 3TO HE MCKJIFOYAET BEPOSTHOCTH BO3HUKHOBEHUSI aBapUIHBIX CUTYaLUii, BO Bpe-
Msl KOTOpbIX pH MOXKeT omyckaTbes 10 ONACHbBIX s phlObI 3HaYeHui [3]. B Takux cimydasx HeoO-
XO/IMMO NPUMEHSTh PETYIUPYIOIIKE BEIECTBA, @ HHOI/IA U MOJTHOCTBIO IIEpe3aIycKaTh CUCTEMY U
3aHOBO Pa3BOAUTH OAKTEpUH, JKUBYILUX B OuosoruueckoM ¢uibtpe. [IprmMep ycTaHOBKH 3aMKHY-
TOTO BOJIOCHAO)KEHUS PUBE/IEH HAa PUCYHKE 2.

B 7 B buonoeuveckud
e e e
odava_nodnumood N QuALTp
Bodsi 1

e ——

MexaHuveckud
B e e
/ gunemp

2

T
Wi

Caub 6

Pucynok 2 — CxeMa yCTaHOBKH 3aMKHYTOI'O BOJOCHAOKEHHS
Figure 2 — Scheme of the recirculating aquaculture system

OmHUM 3 BemecTB, KOTOPBIE MOTYT TPENOTBPAaTHTh W3MeHeHHe pH B KHCIYIO CTOPOHY,
sIBIIsieTCs ueBast coja [3]. OHa He TOJBKO JJaeT BOZMOXKHOCTh M3MEHHUTH pH B m1emouHyro cTopo-
HY Y 3aKUCJIEHUH BOJIbl, HO TAKKE IMTUTAET OAKTEPUU — aBTOTPOQBI, )KUBYILIUE B OMOIOrMUECKUX
(bHUIBTpax CHCTEMBI, TIOTHUMAs! TIPOU3BOAUTEIILHOCTD 3THX (DHIIETPOB.

[Tumesas coma (NaHCOs) BeTymaeTt B peakiiuio ¢ BOAOH ¢ 00pa30BaHUEM YroJIbHOM KHUCIIO-
161 H,CO3, k0TOpas nuccormupyet Ha CO, 1 H,O:

NaHCO; + H,O <> Na' + HCOs .

Teoperuuecku pH paccunteiBaercs o dopmyrie:

PHicop. = 7 +(0,5-Pk) +(0,5-1g (C)), (1)

riae Pk — KOHCTaHTa pcColMalil HEOPraHMYEeCKUX KUCTIOT (TabimuyHoe 3HayeHue); C — MOJSpHBINA 00beM
NaHCO;, monb.
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OnHako pe3ysbTaThl TAKOTO pacueTa TpeOyroT 3KCIEPUMEHTAILHON IPOBEPKU.

Ecim nipu crabusbHoi paboTe ycTaHOBKA MOYKET CaMOCTOSATENIFHO TOIEPKUBATH YPOBEHb
pH, TO KOHIIEHTpaLMIO KUCIOPO1a IOCTOSTHHO TOUIEPKUBAIOT € IMMOMOILBIO OKCUTE€HEPATOPOB, KO-
TOPBIE HACHIILAKOT BOLY KACIOPOAOM. IIponecc HachIeHHs BBITIOJIHAETCS KaK Iepest ogadei Bo-
Iibl B 0acceiiH, Tak ¥ B CaMOM 0acceiiHe ¢ IOMOIIBIO PACTIbUTUTENEH.

HacolleHHOCTh BOJIBI KHUCIOPOJOM PETYIUPYIOT C MOMOIIbI0 U3MEHEHHUs] o0beMma
BO3/yXa, I0JaBaeMoOro B BOJY B €JUHUIy BpEMEHU (MHTEHCHBHOCTH a’pupoBanusi). Ha
pe3yJIbTaT a’palMy TAK)KE OKa3bIBAET BIMSHUE pa3Mep My3bIPhKOB BO3/1yXa, I10JaBa€MOI0
a’paTopoM uepe3 pachbuinTeNnb. Pacnpuinrenu nendarcs Ha TPU T'PYIIbI: KPYITHOIY3bIPh-
KOBBI€ (quamMerp mop pacoeuiutens 10 3,0 MM, oOpasyromuecs My3bIpd BO31yXa UMEIOT
nuametp ot 10 no 15 mMm), cpeaneny3bippkoBbie (quamerp nop ot 1,5 no 3,0 MM, my3bipu
Bo3ayxa — oT 5 10 10 MM) U Menkomy3bIpbKOBBIE (IuameTp nop A0 1,0 MM, my3bIpH BO3-
ayxa — 710 5 MM).

[Ipu KOHLIEHTpaIMK PACTBOPEHHOTO KHUCIOPOJa HUYKE ONTHMAJIbHBIX 3HAYEHUN pblOa
HAa4YMHAET JBIIATh Yalle, YacToTa cepAueOHeHHs] MOKET BO3pAacTU JI0 5 pa3, KOMIEHCUPYS
HU3KYIO KOHLIEHTPALMIO KUCIOPOoJa 3a cYeT 0oJiee YacTOro JbIXaHHs, BCIEIACTBUE YEro Mpo-
UCXOJUT yBEJIIMYEHHE TpaT dSHEPruu Ha olecrieueHue pbiObl KuciopoaoM [6]. Ctout orme-
TUTh, YTO AK€ B IMOJIOKEHHM IOKOSI pbl0a pacXxoAyeT A0 IMOJIOBUHBI BCEH 3HEPrUu Ha Hpo-
L[ECC JbIXaHUs, a IpU AePUIMTE KUCIOPOaa s IbIXaHUS UCIIOIb3YETCs KUCIOPO, MpeaHa-
3HAYEHHBIN /11 0OMEHa BEUIECTB U MPUPOCTA MACCHI.

Takum obOpa3zom, pH u KOHILIEHTpalMsi paCTBOPEHHOTO B BOJE KHCIIOPOJa OKa3bIBAIOT
CYLIECTBEHHOE BIUSHUE HAa POCT U Pa3BUTHE PHIObI U TPeOyIOT 0cOO0Tr0 BHUMAHMUSL.

Marepuasbl 1 MeTOABI. [IpoBEIEHBI SKCIIEPUMEHTAIIBHBIE UCCIIEA0BAaHN 3MeHeHNs pH
JTMCTUUTUPOBAHHON BOBI U BOJBI U3 000POTHOM cucTteMbl Y 3B npu BHECEHHHU COJIbL, a TAKXKE U3y-
YEH IPOLIECC HACBHILIEHHsI KUCIIOPOJOM BOJBI B 3aBUCHMOCTH OT CKOPOCTH a3paLliH.

Cxema sKcrniepyMeHTa ¢ IMCTUIUIMPOBAHHOM BOJIOH MprBeeHa Ha pucyHke 3. B eMkocTh
HaJuBaJlach JUCTWIIMPOBaHHAS BOJIa 00beMoM 250 Mil, MOCye Yero TyAa BHOCHIJIACh TIOPOIII-
KoBas coja. s yCKOpeHus IIpoLiecca pacTBOPEHHsI BHOCMMOM COJIbI OCYILLECTBIIsUIach OapOoTa-
LIMs1 BOJIbI B EMKOCTH ITyTEM I10/Ia4H BO3/yXa C MOMOILBIO pacnbuinTens 1 komnpeccopa 4. M3me-
pEHUST KHCIOTHOCTH BOJBI MPOU3BOJIMWINCH paHee pa3paboTanHHbIM pH-merpom. Ilpu stom
JaHHbIE OT JaT4MKa MOCTyNnaiau B aHasioroBoM Bujae B ALl MukpokoHTposepa, npeoOpaso-
BBIBAJIUCH B LM(poBOit koA U 3anuckiBaiuck Bo BHentHedt EEPROM namsiTtu, no3Bosistonieit
coxpaHutb 6oiiee 16 000 sxcriepuMEHTaNbHBIX 3HAYEHUH ¢ UHTEepBaIoM Mexay 3anucsamu 0,5
c. OTO MO3BOJIWJIO MOJIYYUTh OOJIBIION MACCHUB 3KCIEPUMEHTAIBHBIX IAHHBIX, YTO 00JIErYniIo
IIPOLIECC ANMPOKCUMALUH.

Jlnst onpenenenus ooObeMa BOIbl B OIBITE MPUMEHSUIACh MEpHAsl NOCyia ISl AKHUIKOCTH, a
COJTy B3BELIMBAJIM Ha Becax ¢ abCOIMIOTHOM norpenHocTbio + 1 mr. Temmneparypa uccieayemoro
pacTBopa nojaepxuBanach B uurepnaie ot 20 go 22°C.

[lepen mpoBeneHHEM KaXkJIOTO OIbITa BCS MOCYAA MPOMBIBATIACH AUCTUIUIMPOBAHHON
BOJIOM, BO3AYIIHBIA KOMIIPECCOP TAKKE NMOMEMIAICA B OTACIBHYI0 €MKOCTb C JUCTHIUIMPO-
BAHHOM BOJIOM M HEKOTOpOE€ Bpemsl padoTall, 4YTOObl U3 €ro pacHbLIUTENs YIAIUICS IIeou-
HOU pacTBOP OT MPEABLAYIIETO OMNbITa. Maccy BHOCUMOMN COJbl YBEINYMBAIIM U HAYMHAIIH I1PO-
BEJICHUE HOBOTO OIIBITA.

[TonyueHHbIe TaHHbBIE CUUTHIBATUCH U3 MUKPOCXEMBI IaMSITH C IOMOIIbIO YCTPOMCTBA
U3BJICYEHUS, B COCTaB KOTOPOTO0 BXOAMT MHUKPOKOHTpOJUIEp M MHTepderic mpeodpa3oBaHus
naHHbIX. [IpeoOpa3zoBaHHbIE JaHHBIE MOCTYHNAINM B KOMIIBIOTEP, HA KOTOPOM OBLJIO YCTaHOB-
JIEHO CHelHallbHOE POrpaMMHOE 00ecrieueHne, KOTOpPOe BbIBOAUIIO MOJYYEHHbIE JaHHbIEC HA
9KpaH MOHHUTODA.

557



*kickk H3BECTHA Fkxkk

HHXHEBOAJXKCKOI'O ArPOYHHBEPCHTETCKOI'O KOMIIAEKCA: M 3 (71) 2023
HAYKA H BBICIHEE IIPOPECCHOHAABHOE OFPA30BAHHE
4 3
= —
: —f = (f MukpokoHTponne
( "‘ /; \ __- ; Ty p p p
‘ d | (PIC16F877A)
i g =Y |
1 /
. EEPROM namsaTb

(24L.C256)

Pucynok 3 — Cxema ipoBeIeHHS OITbITa 10 UCCIENOBaHUIO pH TUCTHILTHPOBAHHON BOJBI:
1 — pacupuHTEN KHCTOpOAa; 2 — natuuk pH; 3 — BHOCHMAsI cona;
4 — BO3IYIIHEIN KOMITPECCOP.
Figure 3 — Scheme of the experiment on the study of the pH of distilled water:
1 — oxygen atomizer; 2 — pH sensor; 3 — applied soda; 4 — air compressor.

DKCIepUMEHTAIbHOE UCCIIEI0OBaHUE 3aBUCUMOCTH pPH OT KOHIIEHTpaluu cobl B BOJIE
MTPOBOIMIIOCH KaK B TMCTUJUTMPOBAHHON BOJIE, TaK U B Boje 3 Y3B. B emMkocTh ¢ Bo0OH 00b-
emoM 250 mu1 BHOCHIIACh MOpoIinkoBas cona. [lyrem GapOoTammsi BOABI B @MKOCTH MPOUCXO-
JIMJIO TIOJTHOE PacTBOpPEHHUE COibl (pUCYHOK 4). M3mMepeHue KUCIOTHOCTH BOJBI MIPOU3BOIM-
JIOCh aHAJOTUYHO MPEbIIYIIEMY IKCIEPUMEHTY.

CTOUT OTMETHTH, YTO B OTJIIMYME OT AUCTHLIMPOBAHHOUN BOJBI B BoJE U3 ¥Y3B Haxomm-
JIOCh MHOT'O Takoro OMOJIOIMYECKOro MaTepualia, Kak OCTaTKH KOPMOB, pe3yJbTaThl Ipoliecca
KHU3HEAEATEIILHOCTU PbIObI, @ TAaKXKe MUKPOOPraHu3Mbl. Bece 310 okaszano BiIMsHKE Ha MPOLECC
pacTBOpeHUsl COIBl M Xapaktep m3MeHeHuss pH. BaxHo OBUIO MPOBECTH OMBITHI HEMOCPEH-
CTBEHHO IOcJje 3a00pa BO/IbI, TaK KaK [0 UCTEYEHUU CYTOK OHAa MyTHEJa, IproOpeTana Helpu-
SITHBI 3amax ¥ 10 CBOMM TapaMeTpaM KapIMHAIBHO OTINYaiach OT CBEXEH BobI u3 Y3B.

i

Pucynok 4 — Uccnenoanue pH obopoTHO# Boab! 13 Y3B:
1 — matuuk pH; 2 — morpyxaemas 9acTh BO3AYIITHOIO KOMIIPECCOpa; 3 — BHECEHHAs coa
Figure 4 — Investigation of pH of recycled water from closed water supply installations:
1 — pH sensor; 2 — submersible part of the air compressor; 3 — applied soda
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DKCIIEpUMEHT 0 U3YYEHHUIO MpOoLecca HACHIIIEHUs KHUCIOPOJAOM BOJbl B 3aBUCUMOCTHU
OT CKOPOCTH a’palluy IPOXOJuil B JBa dTana. Ha nmepBom stane ycraHaBiiMBaJICs HEOOXOAU-
MBIl peXHM MOJIaYM BO3/1yXa, Ha BTOPOM — MU3MEPSIAaCh KOHIIEHTPAIUsl paCTBOPEHHOI'O KHC-
Jopoa.

[Ipumensuiocs cneayroiee o0opyIoBaHuE: JIBE eMKOCTU ¢ 00beMoM 1 U 5 JIUTpOB,
BO3ayIIHBIN KoMIipeccop AquaSolid IQ 027 co ckopocThio Togaun BO3ayXa 3 /M, MEJIKOIY-
3BIPHKOBBINA PACIBUINTENb, aHAIIOTOBBIN aTYUK pacTBopeHHoro kuciopoaa DFRobot u mMuk-
poxoHTpoJuiep Atmega328P.

Jlist onpeienieHrst CKOPOCTH adparuu Oblia pa3paboTaHa ycTaHOBKa (PUCYHOK 5), co-
crosimias u3 emkocteit 1 u 2. B emxocTs 2 Habupanock 500 Mt BOjbI, TIOCIE Y€TO0 OHA IMTOMe-
1jajach B eMKOCTh 1, KoTopasi ObUla MpeqHa3HaueHa Jjsl [pHUeMa BBITECHSIEMOW JKHUIKOCTH.
Jlig mojayn BO3AyXa MCIOJIB30BAJICS KOMIIPECCOP 5, a perylupoBaHUE CKOPOCTH a’paluu
OCYILECTBIISIOCH KpaHOM 4. Bbl10 He00X0uMO Tak OoTperyinupoBaTh KpaH 4, ytoOsl 500 mi
BO3JlyXa BBITECHSUIUCH 32 HeoOxonuMoe Bpemsi. IHTepBasbl BpeMeHr (PUKCHUPOBAINCH CEKYH-
nomepom 6. J11s sxcnieprMeHTa OblTM BHIOPAHBI 5 CKOPOCTHBIX PEXKMMOB M0OJa4ul BO3AyXa OT
0,5 n/m no 2,5 /™ ¢ marom 0,5 j1/m. B Tabnune 1 mpuBeneHbl JaHHBIE O BPEMEHU U COOTBET-
CTBYIOILIEH CKOPOCTH MOJ[auu BO3IyXa.

Tab6nuna 1 — MicxonHbie JaHHBIC MIEPBOTO ATAla SKCIICPUMEHTA
Table 1 — Initial data of the first stage of the experiment

OOBeM BBITECHSIEMOM 500
KHUJKOCTH, MJI
Bpemst monHOro BEITECHEHUS, C 60 30 20 15 12,5
CKOpOCTh MoJIauu BO3ayXa, JI/M 0,5 1,0 1,5 2,0 2,5

Pucynok 5 — YcraHoBka s onpezeieHus 00beMa Mmoauu BO3ayXa:
1 — GosbIiast eMKOCTbh, 2 — EMKOCTh ¢ MEPHBIMH OTMETKaMH, 3 — OTBEPCTHS JJIs OTBOJIA BO3AyXa,
4 — perynupoBOYHBIN KpaH, 5 — BO3AYUIHBIN KOMIIpEccop, 6 — CEKyHAOMEp
Figure 5 — Installation for determining the volume of air supply:
1 — large container, 2 — container with measured marks, 3 — air outlet holes,
4 — adjusting valve, 5 — air compressor, 6 — stopwatch

Bo3znymisblil komnpeccop 5 3ammyckaics OJHOBPEMEHHO C CEKYHJI0MEpPOM 6 U Mpou3-
BOJUJICA OTCUCT BPEMECHU 1O TOI'O MOMCHTA, IMOKa U3 CMKOCTHU 2 He HpOI/ISOI‘/’I)IGT BBITCCHCHUEC
HE00X0UMOTO 00BeMa BOJBI TI0/IaBAEMBIM BO3AyXOM. 3Has BPEMsSI M BBITECHEHHBIH 00BEeM
KHUJKOCTHU, MOXHO OBLJIO paccuuTaTh CKOPOCTh IHOJauu Bo3xayxa. Kak Toiapko nocTturanach
Tpedyemasi CKOPOCTb, MOJI0KEHNE BEHTHII KpaHa OTMEYAJIOCh IIBETHOU METKOA.

[Tocne TapupoBKHM CKOPOCTH I0Ja4M BO3yXa HAUMHAJCS BTOPOW 3Tam (PUCYHOK 6).
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KonueHTpanuio paCTBOPEHHOTO KHUCIOPOIa U3MEPSIIA B EMKOCTH C BOJIOM 1, B KOTOpPYIO TO-
MeIIAJICS JaTYUK 2 W PaclbUIMTENb 3 BO3AYIIHOrO KoMmmpeccopa. Ilepen HavamoMm Kaxaoro
OIIbITa IMMPOBOANIIOCHE U3BMCPECHUC TEMIICPATYPBI BOJAbI B CMKOCTH, TaK KaK 3TOT IMapaMETp OKa-
3bIBACT BJIMAHUC HAa KOHIOCHTPALMIO PAaCTBOPCHHOI'O B BOAC KHUCJIOPOJa. HaHHBIe OT AaT4yuKa 2
peoOpa30BbIBATIUCH B HU(POBON KO/, IOCTYIAIN B KOMIIBIOTEP U B PEKUME PEATLHOTO Bpe-
MCHH BBIBOAWJIMCH HA MOHUTOP KOMIIBIOTCPA.

Pezynsimop MukpokoHmponnep
Komnpeccop ckopocmu nodayu 2 (Atmega328P)

8o3dyxa

1 )

‘ Komnberomep ‘

3 =
2

Pucynok 6 — YcranoBka U1 OonpeAeseHHs] KOTMYecTBa PaCTBOPEHHOT'0 KUCIOpO/a:

1 — eMKOCTB C BOJIOM, 2 — MaTYHK PACTBOPEHHOI'O KHCIOPO/a,
3 — pacmbUIHTESh KUCIOPOIa
Figure 6 — Installation for determining the amount of dissolved oxygen:
1 — container with water, 2 — sensor of dissolved oxygen, 3 — oxygen atomizer

PesyabTaTsl U 06cy:xkaeHne. 3aBUCUMOCTh U3MeHeHHsI pH oT BpemMeHu npu paznny-
HOM Macce CoJibl, BHECEHHOH B BOAy 00beMoM 250 Mil, TOKa3aHa Ha pUCYHKE 7.
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Pucynok 7 — MI3MeHeHrEe KUCTIOTHOCTH BOJBI B (DYHKIIUHM BPEMEHH MTPH PA3IHYHON Macce

BHOCHUMOM COJIBI

Figure 7 — Change in water acidity as a function of time for various mass transfers of soda

[Tpu BHEecenun coawl maccoit 0,05 T poct pH npoucxoaun 6omee 170 ¢, a Makcumab-
Hoe 3Hauenne pH mocturno 8,35 en. [Ipu Buecennu 0,1 T conpr pH npeononen 3nauenue 8,35

en. 3a 70 c,

a npu BHecenuu 0,2 r —3a 60 c. Takum 00pa3oM, ¢ yBEITUUEHUEM MacChl BHOCH-

MOTO BEIECTBa CKOPOCTh pocTa pH B 1IEI0UHYIO CTOPOHY YBEJINYHUBACTCS.

560



sk H3BECTHSA ¥xkxk

HHXHEBOAXCKOI'O ArPOYHHBEPCHTETCKOI'O KOMITAEKCA:
HAYKA H BBICIUEE IPOPECCHOHAABHOE OBPA30BAHHE

N 3 (71), 2023

3aBUCUMOCTH W3MEHEHHS MaKCUMaJIbHOTO 3HauyeHus pH OT KOHIIEHTpauuu pacTBO-
PEHHOM COJIbI ISl AUCTULIMPOBAHHOM BOJIBI U BOJBI U3 Y 3B nokaszansl Ha pucyHke 8.

pH, en 4
9,35

9,15 | : -

8,95 | e | | L2
8,75+
8,55
8,35
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TI5Y—
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|
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6,95 ! 1 | I | >
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Pucynok 8 — 3aBucuMocTh MaKCUMAIBHOTO 3Ha4YEeHUS pH OT KOHIIEHTpAIMH COIBI B BOJIC:
1 — TeopeTHuecKuil pacyer; 2 — TUCTH/UTMPOBAHHAS BOJIA, YKCIIEPUMEHT;
3 —Boga u3 Y3B, akcniepuMeHT
Figure 8 — Dependence of the maximum pH value on the concentration of water in water: 1 — distilled
water, theoretical calculation; 2 — distilled water, experiment; 3 — water from RAS, experiment

C yBenuueHueM KOHLEHTpauuu coibl pacteT U 3HaueHue pH. Ilpu koHueHTpauuu
pactBopenHoi conapl 0,1 mr/m 3nauenue pH B IUCTHINIMPOBAHHOW BOJE M BOJE, B3SITOW B
YCTaHOBKaX 3aMKHYTOIro BojiocHaOxeHus, He mpesbimaer 8.15 en. pH. Ilpu xoHuentpamuu
pactBopenHou coapl 1,6 mr/nm pH Boasr u3 Y3B ngocruraer 3nauenus 8.36 en., a pH nuctumn-
JINPOBAHHOM BOJIbI MPH TOW K€ KOHUEHTPALIMU IIPEBBIIIAECT 9 ef.

Teopernueckas 3aBUCHMOCTh M3MEHEHHsI pH OT KOHLIEHTpanuy pacTBOPEHHOM COJIbI
ObLTa MOJIydyeHa Ha OCHOBaHUHU ypaBHeHHs (1). OTMeTuM, 4To JaHHOE ypaBHEHHE HE YUHUTHI-
BaeT COIYyTCTBYIOLIME (PAKTOphI, KOTOphle BiMAIOT Ha 3HadeHue pH. K Takum daxtopam
MO>KHO OTHECTU KayeCTBO BOJIbl, €€ BUJ (JUCTUJUIMPOBAHHAs, IpecHasi IPOTOYHAas UJIM BOJA C
npumecsiMu U3 Y3B); He yuuThIBaeTCs TakKe U TeMIlepaTypa pacTBopa, KOTopasi OKa3bIBaeT
CYyILECTBEHHOE BiIMsiHUE Ha pH.

IIponecc pocta pH B 3aBUCMMOCTH OT YBEIUYEHHUS KOHLUEHTPALMU COJbI IPOUCXOAUT
ObICTpee y TUCTUILIMPOBAHHOM BOJBI, 4eM y BOJbl U3 Y3B, u HaumHaercs ¢ 0oJjiee HU3KOTO
3HAYEHMS BCIEACTBUE OTCYTCTBUS IPUMECEH.

VY Boab! u3 Y3B pH 1o BHeceHust copl Bbllle U3-3a TOro, yTo B Y3B nojanepxuBaercs
ONTUMAJIbHAS JJIS Pa3BOJUMON pPbIOBI KHUCIOTHOCTb, KOTOpas MOJKET OTJIMYaThCsi OT
HEUTpaJdbHBIX 3HaueHUil. B Boje n3 Y3B KUCIOTHOCTH yBEIMUMUBAETCA MEJUICHHEE, YTO SIBIIS-
€TCsl CJIEJICTBUEM COJIEpP KaHMsI B BOJIE MUKPOOPIraHU3MOB, MMUTAIOLIUXCS COJOMN, a TakKe OHOo-
JIOTUYECKUX BELIECTB, MPEOJIOJIEBIINX CUCTEMY (DUIIBTPALIUH.

W3menenne pH npu BHeceHuu conpl B Boay u3 Y3B cnabo Biusier Ha ypoOBEHb KHC-
JIOTHOCTH, U €€ NMPUMEHEHHE B YCTAHOBKAaX 3aMKHYTOT'O BOJIOCHAOXEHHUSI HE HAHECET KPUTH-
YECKOT0 YpoHa pa3Boaumoi peide. Kpome Toro, coma 61aronpusTHO BO3ACHCTBYET HA MHK-
POOpraHu3Mbl B CUCTEME OMOJIOTHYECKON (PUIIbTPALlMK BOJAbI, YTO MO3BOJISIET MOBBICUTH MPO-
M3BOJIUTEIBHOCTh OMOJIOTMUECKUX (PUIIBTPOB.
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[Ipu uccnenoBanum mpoiiecca paCTBOPEHUsS KUCIOPOaa B BOAC OBLIN MOTYYEHBI 3aBH-
CUMOCTH KOHIEHTPAI[MU PACTBOPEHHOTO B BOJE KHUCJIOPOJa OT BPEMEHU IIPU pa3IHyYHbIX pe-
KUMax 0/1a4M Bo3ayxa (pUCYHOK 9).
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Pucynok 9 — 3aBUCHMOCTh KOHLIEHTPALIMK KHUCIOPO/Ia B AUCTUIUIMPOBAHHON BOJIE OT BpEMEHH MpHU
pa3IMYHON CKOPOCTH a’3palliu

Figure 9 — Time dependence of oxygen concentration in distilled water at different aeration rates

VYBenuueHue CKOPOCTH a’palvii MPHUBOJWIO K YBEJIHMYEHUIO MAKCUMAJIbHOW KOHIEH-
TpalMy KUCIOPOJA B BOJAEC U YMEHBIICHUIO BPEMEHU JOCTUKEHUS MAKCUMAJIBHOTO 3HAYCHUS
KOHIIEHTparmu Kuciaopoxa. [Ipu ckopoctsx asparuu ot 0,5 10 2,5 1/MUH BpeMs TOCTHKEHUS
MaKCUMAaJIbHOW KOHIIEHTPAIIMU PACTBOPEHHOTO KUCIOPOa IPAKTUIECKU He TipeBbimmao 30 c.

IlogaBaemslli B BOAY BO3/yX SIBJISIETCSI CMECBIO Fa30B, B KOTOPOM KUCIIOPOJ COCTABIISET
npumepHo 23% ot Bcero oowema. Eciiu aspupoBath Bogy OOJBIIUMU 00bEMaMU BO3/1yXa, TO B
HEW pacTBOPATCS U JIPYrye rasbl, BXOIAUIME B €0 COCTaB, YTO MOMKET HETaTUBHO CKA3aThCs HA
¢buznyeckoM cocTosiHUM pbIObl. O0nanas uHGOpMaueit 0 ToM, KaKk U3MEHSETCS KOHIIEHTpalys
pPacTBOPEHHOTO KHUCIIOPOJa B 3aBUCUMOCTHM OT CKOPOCTH a’palldH, MOKHO OCYILECTBIISATh
yIpaBJeHUE CUCTEMOM 1I0JIauu KUCIIOpOo/ia B BOy 0€3 MpUUMHEHUS Bpea pbloe.

BeiBoabl. 3aBucuMocTs M3MeHeHHUs pH TUCTHIIMPOBAHHOM BOABI OT BPEMEHHU IMPH pas3iiny-
HOIM Macce BHOCHUMOI1 COJIbI MMOKA3bIBACT, YTO C YBCIMYCHUEM MACCHI ITPOUCXOJUT YBECINYCHHUE CKOPO-
ctu pocta pH 1 ero MakCHMaIbHOTO 3HAYCHUSI.

[portecc pocta pH B 3aBUCHMMOCTH OT YBEIWYCHHS KOHIIEHTPAIIUH COMBI IIPOUCXOANUT OBICTPEE
y TUCTHILTUPOBAHHON BOJIBI, YeM y BOJBI U3 Y3B, 1 HauMHaeTcs ¢ 0oee HU3KOro 3HAYCHHS.

YBeNu4YeHne CKOPOCTH aj’palldd MPUBOJUT K YBEIMUYECHUIO MAaKCUMAJIbHOM KOHUEHTpAIMU
KHCJIOpOoda B BOAC U YMCHBIICHUIO BPEMCHU NOCTUIKCHHUA MAKCUMAJIBbHOI'O 3HAYCHUSA KOHLCHTpalunu
KHCJIOpOJa.

[TpoBeieHHOE HCCIIEIOBAHUE MO3BOJIMUT ONTUMH3MPOBATH IMPOIECCHl MOAAYM KUCIOpOAa U
moaaCpKaHU L HeOGXO}II/IMOI‘O YPOBH:A pH BOJbI, YTO IMMO3UTHBHO IIOBJIUACT HA IMPOU3BOAUTCILHOCTDH
Ouonoruueckux QUILTPOB U KauecTBO Bojbl B Y3B.

Conclusions. The dependence of the change in the pH of distilled water on time at different
masses of soda introduced shows that with an increase in mass, an increase in the growth rate of pH
and its maximum value occurs.

The process of pH growth depending on the increase in soda concentration occurs faster in
distilled water than in closed water supply installations, and starts from a lower value.
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An increase in the aeration rate leads to an increase in the maximum oxygen concentration in
water and a decrease in the time to reach the maximum oxygen concentration.

The study will allow optimizing the processes of oxygen supply and maintaining the required
pH level of water, which will positively affect the performance of biological filters and the quality of
water in closed water supply installations.
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Summary
As a result of the improvement of the irrigation system with the purification of exhaust gases with
subsequent activation of irrigation water with carbon dioxide, it will allow us to abandon significant
structural elements developed in the previous similar irrigation system, such as a compressor for
pumping air and a mixer for saturating irrigation water with purified carbon dioxide, which will reduce
the cost and simplify the low-volume irrigation system during its further operation.
Abstract

Introduction.In the Volgograd region, up to 10% of arable land falls on saline soils. Russian and
foreign scientists have proved what a positive effect carbon dioxide (CO,) has on improving the
soil structure. Object. The object of the study is the principle of purification of diesel engine ex-
haust gases from exhaust gases from toxic substances by means of an oxidizing catalyst and the
mode of intake of purified gas with its supply to the irrigation system to activate irrigation water
with subsequent delivery to water outlets, thereby ensuring its solubility in the soil for reclama-
tion of salt pans. Materials and methods. The research material was the structural elements of
the drip irrigation system and a separate device installed in the irrigation system for cleaning ex-
haust gases by means of an oxidizing catalyst with subsequent activation of irrigation water with
purified carbon dioxide. The development of the theoretical foundations of the solonetz process
by K.K. Gedroits was used, in the formation of unfavorable water-physical and chemical proper-
ties, to establish the leading role of exchange-absorbed sodium in solonetzic soils. Results and
conclusions. The introduction of an oxidizing catalyst into the design of the irrigation system will
make it possible to clean the exhaust gases from toxic substances. After passing through the oxi-
dizing catalyst, the exhaust gases react with precious metals located in the ceramic cells of the
catalyst device, the exhaust gases are converted into carbon dioxide and water (CO, + H,0). Then
the purified carbon dioxide is mixed with irrigation water during water intake and transported to
distribution and irrigation pipelines and fed into the soil.
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Citation. Mayer A. V. Improvement of the irrigation system using the transport function for reclama-
tion of salt flats. Proc. of the Lower Volga Agro-University Comp. 2023. 3(71). 565-573 (in Russian).
DOI: 10.32786/2071-9485-2023-03-55.

Author Contribution. The author of this study was directly involved in the planning, execution, or analy-
sis of this study. The author of this article has reviewed and approved the final version presented.

Conflict of interest. The authors declare that there is no conflict of interest.

565



