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HNCCJIEAJOBAHUE BJIUAHUNA CIIOCOBA OBPABOTKHN CBUHBIX HABO3HbBIX
CTOKOB HA DMUCCHIO 3AITAXOOBPA3YIOLIINX BEHIECTB

AHHoTanms. B nponecce GyHKINOHUPOBAHUS )KUBOTHOBOIYECKUX KOMIIJIEKCOB Ha HEOOJIBIINX IPOCTPAHCTBAX 00pa-
3yeTcst 00JIBIIOE KOJIMYECTBO BBIJICICHUH JKUBOTHBIX (KaJl, MO4a, HellepeBapeHHasl IIHIIa), YTO MOXKET IPUBECTH K 3arpsi3He-
HHUIO BO3/1yXa, IPUCYTCTBHUIO IIOCTOSTHHOTO 3aIlaxa M BBIICJICHUIO TOKCHYHBIX ra30B. [Ipy yBeTU4eHNn N MpOU3BOAUTEIEHOCTH
KOMILIEKCOB KaJI00bI OT )KUTEJIeH HACEICHHBIX TyHKTOB, HAXOAALINXCS B HETIOCPEACTBEHHOM OJIM30CTH OT 00BEKTa, BO3pac-
TAIOT, CBUHOBO/IYECKHE KOMITJIEKCHI B JIAHHOM CIIydae He SIBISIIOTCS HCKITIoueHneM. HerpusiTHbIe 3ammaxy sIBJISIFOTCS MOILITHBIM
pasnpaxkaromuM GakTopoM, OKa3bIBAOIIUM CYIIECTBEHHOE HETATUBHOE BIMSHUE Ha )KU3HD U 3JJ0POBBE JIIOJCH, ITPOKHUBAFO-
IUX MOOIM30CTH OT YKMBOTHOBOAYECKUX KOMILJICKCOB, YTO CHI)KAET KauyeCTBO MX XH3HH. HeoOX0auMOCTh MOCTOSHHOTO
KOHTPOJIS. IPUCYTCTBHS HEMPUSITHBIX 3aMaX0B YaCTO SIBJISCTCS TUMHUTHPYIOMIUM (HAKTOPOM ISt MOAMDUKAIIHH, PACIIHpe-
HUSI CYHIECTBYIOMINX CBUHOBOYECKIX KOMILICKCOB HJIA CO3/IaHUS HOBBIX, & TAK)KE JJIS YBEIMYCHUS UX IMIPOU3BOAUTEIBHO-
CTH M peHTabeabHOCTH. B HacTosmel paboTe mpoBeAeHBI HCCIIEI0BAHUS 0 MTOA00PY KOMITO3UIINN XUMUYECKUX PEarcHTOB
C LIEJIBIO JI30/10palliy U 00€3BPEKUBAHUS KHUJAKIX HABO3HBIX CTOKOB CBHHOBOIYECKOI'0 KOMILIEKCA. YCTaHOBIICHO, YTO HAH-
0oJiee MPEANOYTUTEIHHBIMU C TOUKH 3pCHHS coXpaHeHus d(pdexra 00e33apakUBaHus U MOAABICHUS HEIPHATHOTO 3amaxa
Ha JUINTEIBHBIA CPOK SBIISIOTCS KOMITO3UIIMS Ha OCHOBE Mepcynbdara aMMOHUS ¢ HAAYKCYCHOM KUCIOTOH U ()OPMATIMHOM,
a TaK)Ke KOMIIO3HIIHSI HA OCHOBE HUTPUTA HATPHS C MOJIMOIATOM aMMOHHUS (BBICOKHI 1€30I0PUPYIOIIH#H d3PPEKT COXpaHSIICST
mociie 21 CyT BBIJICp)KMBAHUS C MOMEHTA BBEJICHUSI PEarcHTOB B HABO3HBIC CTOKM). [lorydeHHBIE B pe3yibraTe Takol oOpa-
OOTKHM HABO3HBIC CMECH HE MPEACTABISAIOT OMACHOCTHU JIJIs OKPYIKAIOLIEH CPEAbl M MOTYT OBITh MCIOJIb30BaHBl B KaueCTBE
OCHOBHO#{ COCTaBIISIIONIEH KOMIJIEKCHBIX OPraHOMUHEPAIbHBIX YI0OpEHUN.
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STUDY OF EFFECT OF PIG MANURE TREATMENT METHOD
ON EMISSION OF ODOR-FORMING SUBSTANCES

Abstract. During operation of livestock complexes in small spaces, a large amount of animal excretions (feces, urine
and undigested food) is generated, which can lead to air pollution, constant smell and release of toxic gases. With increase in
productivity of complexes, complaints from residents of settlements located in the immediate vicinity of the facility increase,
and pig breeding complexes in this case are no exception. Unpleasant odor is a powerful irritating factor having a significant
negative impact on the life and health of people living near livestock complexes, which reduces their living standards. Often,
the need to constantly monitor presence of unpleasant odor is the limiting factor for modification, expansion of existing pig
farms or creation of new ones, as well as for increasing their productivity and profitability. In this research, studies were
carried out for selection of chemical reagents composition for the purpose of deodorization and neutralization of liquid manure
runoff at pig-breeding complex. It has been determined that composition based on ammonium persulfate with peracetic acid
and formalin, as well as a composition based on sodium nitrite with ammonium molybdate (a high deodorizing effect was
maintained after 21 days of exposure to the moment of introduction of reagents into manure) was the most preferable in terms
of maintaining the disinfecting effect and suppressing bad odor over the long term. The manure mixtures obtained as a result
of such treatment do not pose danger to the environment and can be used as the main component of complex organomineral
fertilizers.
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Beenenune. OHON M3 caMBIX aKTyaJIbHBIX IPOOJIEM COBPEMEHHOTO CBHHOBOJICTBA SIBIISICTCS IPH-
CYTCTBHUE HEIIPUSATHOTO 3aIlaXa HABO3HBIX CTOKOB )KMBOTHOBOJYECKUX KOMILIEKCOB. Kak u3BecTHO, Ha-
BO3, 00pa3yIOUIUICs B pe3ylbTaTe COAePKaHUS KUBOTHBIX, TPAAUIITMOHHO COOMPAIOT M XPaHAT B Mac-
mTaOHBIX UCKYCCTBEHHBIX JIATYHAX — HABO30XPAHUJIUIIAX, I/Ie OH II0 MPOMIECTBUU B cpenHeM 12 me-
CATIEB yTPAYMBaET CBOM OITACHBIE CBOMCTBA M IMIOCTETICHHO TIPEBpAIaeTCs B yI00peHue, KOTOpoe aajee
BBIBO3UTCS Ha TMOJA. B TedeHne Bcero BpeMeH! XpaHEHUS CBHHOTO HABO3a BBIJIEISETCS 3HAUHTEIBHOE
KOJIMYECTBO JICTYUYUX OPraHU4YCCKUX COC}II/IH@HI/Iﬁ, 06J1a/1a}0umx WHTCHCHUBHBIM PE3KUM HCTIPUATHBIM
3armaxoM M MPEACTABISIONIUX BPEIl JIJIs 3JI0POBbs USIOBEKA U )KMBOTHBIX. J[OMONHUTEIBHBIMU (haKkTO-
paMu 3arps3HeHUsi aTMOC(EpPHOTrO BO3AyXa HEMPUATHBIMH 3allaxaMH — UCTOYHWKAMH BBIOPOCOB U3
CBUHAPHHUKOB — SABJIAIOTCA BEHTUJISALUA, a9PAllUOHHBIC (bOHapI/I.

XapakTepHblii 3allax CBUHOTO HABO3a (POPMHUPYETCS B Pe3yJIbTaTe KU3HEACATSIBHOCTU OaKTepUH.
3amaxo00pa3yoIre BEIIeCTBA SBISIFOTCS KOHSYHBIMH WJIU IMMPOMEKYTOUYHBIMU MPONYKTaMU (QepMeH-
TaTUBHOTO pa3jiokeHus Ppexanuii anadpoOHbIMu OakTepusmu [1]. MI3BecTHO, 4TO 0COOCHHOCTH 3araxa
CBHHOT'O HaBO3a 00YCIIOBIIEHBI NMPUCYTCTBHEM Mopsiaka 40 coemnHeHUH, OTHOCSIIUXCS K 14 Xumude-
CKHMM KJIaccaM, OCHOBHBIE M3 KOTOPHIX — JIETYUYHE KHUPHBIE KUCIOTHI, COeIMHEHUS CEPhI, COSTNHEHUS
a30Ta, apOMATHYECCKHE COCOUHEHUS (MHIOJ, CKAaToj, (DEHOJN, TM-KPe30i), aabIeTHabl ((opMabIerusl,
areTaibaeru, OyTanais) [2].

Oco0eHHOCTB 3arpsi3HEHHS BO3yXa 3aMaxo00pa3y oMy BEIECTBAMH TaKOBa, YTO MPUCYTCTBHE
MOCJIEAHNUX B BO3AYXC AAXC Ha YPOBHC HMIKC IMPEACIBbHO AOIMYCTUMBIX 3HAYE€HUH BBI3BIBAET pasapa-
JKEHHE, TUCKOM(POPT U yXyALICHHE CaMOYyBCTBUA. DTO CBSI3aHO ¢ OoJiee HU3KUM 3HAYCHUEM TIOPOTOB
BOCIIpUATHA 3anax006pa3yfoumx BCIICCTB, YEM UX IMPCACIbHO AOIMYCTUMBIC KOHIICHTPALlUU B aTMOC-
¢deproM Bo3znyxe [3].

TeHeHIIHS TIOCTISTHUX JIET K YBEIMUYCHHIO TIOT'0JIOBbS CBUHEH Ha )KHBOTHOBOYECKUX KOMILIIEKCAX
czienana mpoOiieMy HeMPHUSTHOTO 3araxa [eHTPOM BHUMaHust o0mecTBeHHOCTH. [IpoGiema nmepepaboT-
KU ¥ YTHIJIU3AIMH OTXOA0B CBUHOBOJICTBA MCKIIFOUUTENFHO aKTyallbHA JJISi MHOTHUX CTPaH MHpPa, B TOM
yucie u 1 Pecriyonuku benapycs. CymiecTByeT octpast moTpeOHOCTh B 9D (heKTUBHBIX METO/IaX KOH-
TPOJIS 3aMaxoB, T€HEPUPYEMBIX CBHHOBOAYECKUMH TPEANpUATHSIMHU. CHeHaiiucTaMi pa3HbIX CTPaH
pa3paboTaHbl pa3aUYHBIC MOAXOABI K PEIICHUIO JaHHOM TpOoOJIeMbl: HEWTpadu3amus, MacKHpOBKa,
CBSI3bIBAHUEC, OKHUCJICHUE WJIW CHUKXCHHUC ODMUCCUUN HEIIPUATHBIX 3aI1aX0OB CBI/IHO(bepM nyTeEM IPUMECHE-
HUSA XUMHWYCCKUX WU MI/IKpO6I/IOHOI‘I/I‘IeCKI/IX pearcHToB, TCXHUYCCKUX CPEACTB OYMCTKHU BO3JyXa C UC-
NoJIb30BaHHEM OMOQHUIBTPOB. OJUH U3 CaMbIX PaCIpPOCTPAHEHHBIX CIIOCOOOB 00OpPaOOTKH HABO3HBIX
CTOKOB — METOJl OKHCJICHUs, O1arofapsi KOTOpOMY J0cTaToYHO 3()()EeKTUBHO pa3iaraloTcsl BellecTBa,
OTBETCTBEHHBIC 32 HAJIMUUE HEIIPUSATHOrO 3anaxa [4].

YCTaHOBKM OYMCTKH BO3/yXa B TPOU3BOJICTBEHHBIX MOMEIICHUAX CBUHO(EPM Ha OCHOBE OMO(DHUITB-
TPOB HE TIONYYMIIU HIUPOKOTO MPAKTUYECKOTO IMPUMEHEHHS W3-32 BBICOKOW CTOMMOCTH, OOJBIIIOTO
SHEPronoTpeOIeHNs, CIOKHOCTEeH B dKcrTyaranun. OCHAIEHHe CBHHOBOIYECKUX TMPENNPUATHHA Ta-
KIUMH YCTaHOBKAMU MTPUBOJIUT K YBEIIMUEHUIO CE0ECTOMMOCTH M CHIDKEHHUIO KOHKYPEHTOCTIOCOOHOCTH
POy KIIHAH.

B nuTeparype nMeroTcs JaHHbIe 0 TPUMEHEHNH XUMHUYECKUX PEareHTOB I YCTPaHSHHS HENPHIT-
HBIX 3aI1aX0B, B KAUECTBE TAKOBBIX HCIIOJIB3YIOT IEPEKUCH BOJOPO/IA, IEPMaHTaHAT KaJlus, 030H, COE/U-
HEHUS JKene3a U T. 1. [S—7]. JledcTBUTENbHO, TabopaTOPHBIC UCCIICIOBAHMS MOATBEP kAT 90%-Hy10
3(1)(1)€KTI/IBHOCTI) HCIOJIB30BaAHUA TaKUX METO/0B, OAHAKO B ITPOMBIIIJICHHOM MacmTa6e OHHU IMpAKTUYC-
CKH{ HE peajM30BaHbl N3-3a CIOKHOCTEH, BOSHUKAIOIUX BCIEACTBUE epeMeHHoro cocrasa HC u cuib-
HOT'O BIIMSIHUS TIOTOJIHBIX YCIIOBHI Ha YCJIOBHS IPOBEICHUS JC30J0PUPYIONINX Meponpustuii. Kpome
TOTO, PeareHThI JUIS Ie30I0pUPOBAHIS HABO3HBIX CTOKOB HMEIOT OI'PAHIMYCHHOE 10 BPEMEHH JCHCTBHE,
MO3TOMY YacTO BO3HUKAET HEOOXOIMMOCTh MIOBTOPHON 00pabOTKH HaBO3HBIX Macc [8]. JlaHHBIX 0 mpu-
MEHEHHH MHKPOOHOJIOTMYECKUX PEareHTOB — HHTHOMTOPOB METa0OINYECKOH aKTHBHOCTH OaKTEpHiA,
OTBETCTBEHHBIX 32 YMUCCHIO 3aI1aX000pa3yIoINX BEMIECTB, — B JIUTEpAType KpaiHe Mao [9], criocoOsr
WX WCTIONBH30BaHUS HEJOCTATOYHO M3yYEHBI, KaK M BO3MOYKHOCTH MX HCIIOJNB30BAHUS IS HABO3HBIX
MacCcC pa3JIM4HOTrO BO3pacTa. B cBs131 ¢ BBINIEN3IIOKEHHBIM ITOUCK YHUBCPCAJIBHBIX PEArCHTHBIX CIIOCO-
0OB CHIIKCHHMSI DMHUCCUH 3a11axo00pa3yronuX COSAMHEHUHN JI0 IKOJIOTHYESCKH MPUEMIIEMOTO 3HAYCHHUS
UMEEeT CYIIECTBEHHOE MPAKTHIECKOE 3HAYCHHUE.
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Lenp Hacrosimme paboThl — HOUCK BO3MOXKHBIX PELICHUH MPOOIEMBbl CHHKEHHSI SMHCCHU 3aIaxo-
00pa3yIonIuX BEIIeCTB C OJHOBPEMEHHBIM 00e33apaKHBaHHEM TPYIHOIEpepadaThIBAEMBIX CBHUHBIX
HaBO3HBIX CTOKOB.

3aia4un UCCIIEeJOBAHUS:

1) onpenenenne yHuBEpcaabHBIX XUMUYECKHUX PEarecHTOB, OJUHAKOBO NOAABIISIOUINX HHTEHCHBHOE
MHKPOOHOIOTHYECKOe Pa3jokeHne CBUHOTO HaBO3a B JIATyHAX IOJl OTKPHITHIM HEOOM B JTI000€ BpeMs
rojia ¥ MPH Pa3InYHbIX YCIOBUSIX KOPMIICHUS )KHBOTHBIX PA3JIMYHBIX BO3PACTHBIX T'PYIIIL;

2) onpejieNieHre ONTHMAJIbHBIX JJ03 pEareHTOB, CHUKAIOIUX SMUCCHIO;

3) cpaBHEHHE PE3YIBTATOB HCIOIb30BAHMSI PA3HBIX PEareHTOB.

Marepuajibl U MeTOAbI HccliefoBaHHsA. B kauecTBe 00pasmoB s MCCIIEIOBAHUS HCIIONb-
30BaJIM HABO3HBIE CTOKH BIAXHOCTHIO 94-95 % cBuHOpepmbl B A. I medkoBuun (MuUHCKUN palioH,
Pecniyonuka benapyck) npousBoautenbHOCTh0 100 ToI. ¢ BBIXOJIOM HaBO3HBIX CTOKOB | M’/TIeHb.
OO0pasupl oTOMpanu u3 JaryH cBUHOpepMbI 1o 10 J1 B TeYECHUE CeMU MeCSIEB (C UIOHS IO JIeKadpb
2021 r.). s ompeneeHus BIWSHHUS BO3pacTa HaBO3a HA YPOBEHB 3aIl1axoo0pa3yrolnX BEIIECTB
U KOJINYECTBO PEarcHTOB, HEOOXOAMMBIX ISl KOHTPOJISI TUX BBIOPOCOB, B JTA0OPATOPHBIX YCIOBHSIX
WncturyTa obuieii n Heoprannveckoil xumun HannonanbHol akageMuu Hayk bemapycu uccnemosa-
JIM HaBO3 Pa3JIMYHOTO BPEMEHH HAXOXJCHHUS B JaryHaX CBHHO(EpPMBI: CBEXHUW (HaXOIUJIICS B JIary-
Hax He 0oJlee IBYX HEAeNb) U uepe3 1-3—6 Mec. mocie oTdopa (HaBO3HYIO MacCy TOMEINIAaT! B YUCTHIE
BeJ[pa, 3aKPBIBAJIM KPBIIIKAMU U XPAaHUJIN B YCIOBHUAX, MPUOIMKEHHBIX K €CTECTBEHHBIM, IO HACTY-
IIJIEHUSI BPEMEHH MCCIIE0OBAHUA).

Haidre cyXoro BEIIECTBa B COCTABE XKHIKOI HABO3HOM CMECH OIPEeIsUIN 110 MeToanke'. B cy-
MUIBHBIN mKad moMemnanu o0pas3nbl, KOTOPbIe BRICYIINBAIHN 10 MIOCTOSTHHOM Macchl MpH TeMIiepa-
type 105 °C; B3BemmBaHue mpoBoUIN Ha JabopaTopHbiX Becax Mapku «OHAUS» RV313 (AR3130),
II knacc Tounoctu o 'OCT 24104-2001. CoznepxaHue CyXoro BelIecTBa B 00pa3iax BapbUPOBAIIO
oT 15 o 25 %. CpenHee conepkaHue CyXOTo BEIIECTBa B KHUJKUX OTXOJIaX CBUHO(GEPMBI COCTaBUIIO
20 %.

Uzmepenne pH npoBoaniu ¢ moMomso npoeCCHOHAIBLHOTO MHOTOKaHaibHOro pH-MeTpa “Seven
Excellence” npoussonctea komnanuu METTLER TOLEDO (CLLIA).

N3yyuanu HECKONBKO CIOCOOOB yCTpaHEHHUs crenu(uyYecKoro 3amaxa HaBo3a: u3MeHenue pH Ha-
BO3HBIX CTOKOB JIO OIIPEICIIEHHOTO YPOBHS, TIPA KOTOPOM IIPEKPAIIAETCS SMUCCHS 3a11aXx000pa3yoIiX
BEIIIECTB; CIIOCO0, OCHOBAaHHBIN HA OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX CBOMCTBAX pPEareHTOB; CIOCo0,
OCHOBAHHBIN HA HHTUOMPOBAHUHU Pa3BUTHS OAKTEPUI XMMUYECKUMU peareHTamMu. st cpaBHEHUS CTe-
[IeHN WHTEHCHUBHOCTH CHIIKEHUS SMUCCHH JIETYYUX COSAMHEHUH BHIOMPAIIA U UCTIBITHIBAIA TPHU TPYTI-
I1bl PEATEHTOB Pa3JIMYHON HAIIPAaBJICHHOCTH JCHCTBHUSL.

B cBsi3u ¢ TeM, 4TO BECOMYIO JIOJIIO CPEAM 3amaxoo0pa3yIoiX BEUIECTB COCTABJISIOT BEIIECTBa,
oOnajaronue KUCIOTHBIMU U OCHOBHBIMH CBOMCTBaMH, B KaUECTBE PEareHTOB sl 00paOOTKH CBHHO-
ro HaBo3a OblIM BbIOpaHbl: cepHas kuciora (H,SO, KoHIL.), 11eI04HOI pacTBOp I'MIIOXJIOpUTA HATPUS
(NaClO 18 %, mapka A). OTBIT TpUMEHEHUS TAaHHON T'PYIIIIBI PEareHTOB €CTh B JKHBOTHOBOJICTBE: MU-
HEpaJbHBIMU KHCIOTAaMHU PEryJIUpPYIOT YPOBeHb pH C 1eNbI0 CHIKEHUS BRIPAOOTKH a30TCOACPKAIIUX
3amaxoo0pa3yromux BemiecTs [10], B ToO BpeMs Kak TUIIOXJIOPUT HATPHS HAIIEN IPUMEHEHHE B BETEPH-
HapW¥ BBUY HATHYHS QYHTULIHUIHBIX U OAKTEPUITMIHBIX CBOHUCTB [11].

Hanyxcycnas kucnora CH,C(O)OOH, nepcynsdar ammonus ((NH,),S,0y), ¢opmanun (CH,O,
37%-Hblii pacTBOpP) — KaXKIbIi OTACITBHO B3SATHIH KOMIIOHEHT JAHHOW TPYIIBI PEareHTOB HUCIOJb3YeT-
st TSt Ie3MH(EKITNY H/ITH JIE30/I0paIlii IOMEIICHUH CeThCKOX03IMCTBEHHOTO Ha3HaueHus. B Harmei
paboTe MBI HCCIIEAOBAIN BO3MOKHOCTh UX CHHEPTUYHOTO NEHCTBHS s oOecrieueHus 3¢GHEeKTHBHOTO
OKHCTICHUS 3a11aXx000pa3yIouX COSTMHEHU HABO3HBIX CTOKOB [12].

Hutpur narpus NaNO, u monu6aar ammonus (NH,),MoO,2H,0 npumeHnsnn B kKauecTBe METa00-
JTUYECKUX MHTHOUTOPOB, CHIDKAIONIUX aKTUBHOCTh OaKTEpHil, OTBETCTBEHHBIX 32 MPOU3BOJCTBO 3ara-
X000pasyronux BemecTs [9].

! Jlypse 1O. 0., PeioHuKoBa A. 1. XuMu4eckuii aHaIM3 MPOM3BOICTBEHHBIX CTOUHBIX BOA. 4-¢€ H3/1., mepepad. u gom. M.:
Xumus, 1974. 335 c.
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KommoneHTsl 00e33apaKuBaIOLINX U AE30J0PUPYIOIINX COCTABOB, MX COOTHOLICHHE MOAOHpPAN
C YYETOM MUHHUMU3AINNA TOKCHYHOTO U OIIACHOT'O BO3JICHCTBHSI HA JIFOJICH M KHUBOTHBIX.

W3ydenune BAMSHUS BbIIICYKa3aHHBIX JOOABOK Ha AMUCCHIO 3aM1aX000pa3yIomuX COCAMHEHUH BbI-
TIONTHSAJIA B JIAOOPATOPHBIX M MOJTYIPOM3BOACTBEHHBIX YCIOBUAX. B mabopaTopHBIX YCIOBHAX B CTe-
KJISTHHBIE XMMHMYECKHE CTAKaHbl eMKOcThIo 1000 cv’ romeranu odpasiubl Maccoit 0,5 kr. Kaxnas ne-
30/10pupyIoIas KOMIO3HIIMS BBOIMJIACH B HMCClenyemMble o0pasibl mo cBoel cxeme. OnmH obOpasern
HaBO3HBIX CTOKOB MCIOJIB30BAJIM B KQUECTBE KOHTPOJI Oe3 Kakoh-1100 0O6padoTku. VcnbIThiBaN pas-
JUYHBIE KOMOWHAIIMK PEareHTOB U MEeTa0OIMYeCKUX MHruOMTOpOoB. [locie momydeHus! moIoKUTeNb-
HBIX Pe3yJIbTaTOB JIAOOPATOPHBIX HCIBITAHUIN M3yUeHUE BIUSHUS JOO0ABOK HA CHHIKEHUE HENPHUSITHO-
ro 3amaxa MPOBOJAWIN B MPONU3BOACTBEHHBIX IMOMENIEHUAX CBUHOPEPMBI B eMKOCTAX o0bemom 200 i,
UMHUTHPYIOIINX JIATYHBI ¢ HABO3HBIMHU CTOKAMHU.

IlepByro mapturo ucciaeayeMbrx 00pasnoB nogkucisaan 30%-HbpIM pacTBOPOM CEPHOM KUCIIOTHI J10
noctkeHus pH 5+0,5, mocie yero /u1st MOTHOTO YCTpaHEHHs HETIPUSATHOTO 3anaxa o0padaThIBaIu 1ie-
JIOYHBIM PACTBOPOM THIIOXJIOPUTA HATpHs, coaepkamum 3—5 % ruapokcuaa Harpus u 5—10 % rumo-
XJIOPHUTA HATPHSL.

Bropyro maptuio 0o0pa3ioB oOpadaThiBaiu cMechio mepcyiibdara ammonus (30%-HbI pacTBOP)
u popmanbaeruaa (30%-uerit pactBop) B cootHomeruu oT (1:3) mo (3:1), Bpems sxcnozunuu — 24 4, 1o-
CJIe Yero Kakablii u3 o0pa3ioB oOpabdaTeiBaiIl pabOYMM paCTBOPOM HAAYKCYCHON KHUCIIOTHI, JUJIS TIPH-
TOTOBJICHUSI KOTOPOTO HCIIOIB30BANHN 4 4. JIeASTHOW YKCYCHON KUCIIOTHI, 1 9. mepoKcuia BOAOPOaa U S 4.
BOJIBI, IOAKHUCICHHOW OOPHOM KUCIOTOM ¢ 10OaBICHHUEM HU30IMPOMUIOBOTO anpTaz. OMBITHBIM TTyTEM
OBIJIO YCTAHOBJIEHO, YTO CBEXKEIPUTOTOBICHHBIN PACTBOP HAIyKCYCHOW KHCIOTHI MeHee d(PPEeKTHBEH
JU71s 1esied 1e300pUPOBaHUs, YTO CBA3AHO C TIOJTHOTON MPOTEKaHUs PeaKlUK MpeBpalleHns YKCyCHOM
KHUCIIOTHl B HaJAYKCYCHYIO, TIOOTOMY ITOCIIe MPUTOTOBJICHUS €T0 BBIJICPKUBAINA B 3aKPBITOH €MKOCTH
MUHUMYM TPOE CYTOK.

TpeTpto mapTH0 00pa3IOB CBHHOTO HaB0O3a 00pabaThIBaIN CMEChIO HUTPHUTA HATPUS B MOITHOAaTa
aMMOHHUS B cooTHomeHusx (20—40):(0,5-2) mM.

3amax CBUHOTO HaBo3a (POPMHUPYETCS CIOKHON CMECHIO COSAMHEHHI MIEPEMEHIHBOTO COCTaBa, T0-
3TOMY KOHTPOJIb MHTEHCHBHOCTH 3alaxa OCYILIECTBIISIHU B 1I€JIOM, a HE 110 OTAEIbHBIM KOMIIOHEHTAM.

OrneHKy 3amaxa MpOBOIMIIA OPTaHOJETITHYECKIM crioco00oM. B kadecTBe ucmbITaTeNel BEICTyIAIA
rpymmna jroseit B koaudectBe 10 yeaoBek, BHIOpaHHBIX paHA0MHO. [lj1s1 onpenenaeHus pa3inuauil Mexay
3amaxaM# TECTHPYeMOro oOpaslia W 3amaxoM KOHTPOIJBHOTO 00pasiia MCTIOIh30BaId METO]] MApHOTO
cpaBHEHMs OOIIel HHTEHCUBHOCTH 3alaxa B COOTBETCTBUH ¢ Mpoueaypoit, onucannoit B 'OCT 53161-
2008 (ISO 5495:2005).

st oLleHKH 3amaxa UCIHBITaTelsIM MPeIoCTaBIsIN 00pa3ibl 00paboTaHHOW M BBICYLICHHOW Ha-
BO3HOW Macchl, 00pa3er] HeoOpaOOTaHHOW HABO3HOW MAaCCHI MPUMEHSIN B KaueCTBE KOHTPOIBHOTO.
O6pasusl B konruecTBe 30 I KaKAbIH MOMEIIAIN B BO3YXOHEIPOHHUIIAEMbIE €eMKOCTH, TIepel TIpoBe-
JICHUEM WCIIBITAHUS UX BBIJICPKMUBAIIA B TEMHOM MecTe B TeueHue 24 1 mpu temreparype (23 + 2) °C.
KonuvecTBo 00pa3LoB aganTHPOBaJIX MO KOIUYECTBY HCIbITaTeNel B rpyIie. OCHOBHBIM TpeOOBaHU-
€M K ITOMEMICHHIO OBIJI0 OTCYTCTBHE ITOCTOPOHHETO 3amaxa. TpeOoBaHUsI K EMKOCTSIM ISl TIPOBEICHUS
UCTIBITAaHUH PEIBSIBISUINCH CIEIYIOIINE: EMKOCTH HE BIUSIOT Ha PE3YJIbTaThl UCIIBITAHUS U HE UMEIOT
COOCTBEHHOTO 3amaxa.

[Nocne srama XxpaHeHUs! TECTUPOBAIH 3amax aTMOC(Epbl, KOTOPBI BO3HUK B OTPAHMYCHHOM IIPO-
CTPaHCTBE EMKOCTH, COAEpKaIei oOpasern o0paboTaHHBIX HABO3HBIX CTOKOB. 3amax oOpa3moB OICHH-
BaJld HEMEJIJICHHO TOCTIe OTKPBITUSI eMKOCTel. s BRITIONHEHUS TeCTa Ha 3amax Ka) bl HUCIBITATEeNb
HIOXaJI 00pasIlsl cpasy Mocje YAAJIeHUS MIOTHO IPATEPTOM KPBIIIKH, ITOCIIE YeT0 eMKOCTh 3aKPBIBAIIH
BHOBb.

OOpasnpl OIMEHWBANH IO MATHOAIIBHON IIKajie B COOTBETCTBUHU ¢ Tabm. 1. Ecnu pacxokaeHwme
B OIICHKE 3amaxa OTAeIbHBIMH HCIBITATENIMH MpeBbInana 1 6asr, oneHka mpooObl MOBTOPSAIAch HE pa-
Hee yeM depe3 30 MuH. 32 OKOHYATEIBHBIN Pe3yIbTaT UCIBITAHUS MIPUHUMAIINA CpeaHee apupmeTnde-
CKO€ PE3yJIETATOB OIIEHOK, MPUCY’KJICHHBIX UCTIBITATENIMU. Pe3yapTaT OKpyIIIsuI 710 LIEJIOT0 YUCIa.

% Crioco6 monmydeHus aesnHUImpyomero cpenctsa: nat. RU 2183467 / A. B. Cmupros, B. A. Jlase6a, b. M. MeseHues,
JI. B. AynereBa. Omy6m. 20.06.2002.
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Tab6numal. OueHka MHTEHCHBHOCTH 3a11aXa HABO3a

Table 1. Assessment of manure odor intensity

3amax Ouenka Banner
3amax He BOCIIPHHIMACTCS OTiIHYHO 0
3amax omymaercs, HeAOCTATOYHO BbIPAKECHHBIH Xoporo 1
YMepeHHslii 3anax YI0BIETBOPUTEIBEHO 2
CunbHBIH 3amax [T1ox0 3
OdeHb CHIIBHBIH 3amax [Inoxo 4

Pe3yJIBTaT]>I H UX 06cymnelme. B pe3yiibTare I/ICCJ'Ie,Z[OBaHI/Iﬁ YCTAHOBJICHO, YTO MHTCHCHUBHOCTb
BBIJICJIICHU A 3anax006pa3y}omnx BCHICCTB HAIIPSAMYIO 3aBUCUT OT BO3pacCTa HaBO3HOU cMecH (pI/IC 1)

4 S — 1

/ - v2 —o— CBeXMuit HaBo3 (1)
3 ¢

—&— 1-MecayHbIi
HaBo3 (2)

‘P_.\\.—_. 3 —@— 3-MecAuHbIi

HaBos3 (3)

HMHTeHCHBHOCTSD 3amaxa
N8}

0 5 10 15 20 25
Bpewms, cyt

Puc. 1. 3aBUCHMOCTh HHTEHCUBHOCTH 3alaxa *XUIKWX HAaBO3HBIX CTOKOB OT BO3pacTa HaBo3a, 2021 r.

Fig. 1. Dependence of odor intensity on manure age, 2021

J71s1 OLIGHKU BIUSIHUS BO3pacTa HABO3a HA MHTCHCUBHOCTH 3alaxa UCCJICA0BaIu HeoOpaboTaHHBIM
CBEXUM, |-MeCcSUHBIH M 3-MecIUYHBINH HaBO3. MHTEHCHBHOCTH 3allaXxa CBEKETro M 1-MecsSIYHOro HaBoO-
3a MPUOIU3UTENHHO B TeueHue 21 cyT mccieoBaHms MPaKTUYECKH OJMHAKOBA, HAYWHAA C 6-X CYTOK
HE3HAUUTEIIPHO TOBBIMIACTCS U JAJIee OCTACTCS HA OJHOM YPOBHE OCTABINICECS BPEMs HCCIICIOBAHMS.
TpexMecsuHbI HABO3 UMEET MEHEE BBIPAKEHHBIN 3aI1aX, KOTOPbII HE U3MEHSIICS HA IPOTS)KEHUH BCe-
T'0 UCCIIEAYEMOT0 MIEPHOJIA, YTO MO3BOJISIET YMEHBIIIUTH KOJIMUYECTBO PEAreHTOB sl 0OpaOOTKU JTAHHOM
HaBO3HOM CMECH.

PesynbraTh HccneaoBaHUM IO IE3010pAIli HABO3HON CMECH Pa3IMUYHBIMU peareHTaMH MPeICTaB-
JeHbl Ha puc. 2 u B Ta0i. 2. CHIKEeHHE 3amaxa B o0pasiax, o00padaTbiBaeéMbIX CEpHOW KUCIOTOW U TH-
MTOXJIOPUTOM HATPpHUs 00YCIIOBIIEHO CBS3BIBAHUEM JIETYYHX a30TCONEPIKALIUX COSNMHEHN B HEllETyYHe
aMMOHUUHBIE COJIU U OKUCIIEHUEM CEPOBOIOpOA:

NH, + H,80, = NH,HSO,;
H,S + 4NaClO = 4NaCl + H,SO0,,

OO0Opa3oBaHue CEpHON KHCIOTHI B pe3ysibTaTe 00pabOTKH HABO3HOM CMECH T'HUIIOXJIOPUTOM Hat-
pUs IO3BOJISIET CHU3UTH PACXO]] TIEPBOM IS TOCTHIKEHUS IMOJIOKUTEIBHOTO 3 (eKTa IKCIePUMEHTA.
DddexT nezomoparuu Ipu UCTIONH30BAaHUHN YKa3aHHBIX PEAreHTOB JOCTUTACTCS 3a cueT n3MeHeHus pH
00pabaTeIBa€MBIX 00Pa3IOB U HE 3aBUCUT OT BO3pacTa HABO3HOIN CMECH.

Pe3ynbraThl 00pabOTKH HABO3HON CMECH B 3aBUCUMOCTH OT pH cpenibl, IpeacTaBIeHHbBIC Ha pUC. 2,
ITOKA3bIBAIOT, YTO ONTHUMAIIBHOE 3HauYeHUEe pH, Mpu KOTOpOM IpeKpaiaeTcs BBIJCICHUE 3I0BOHHBIX
ra3oB, COOTBETCTBYET 5.

Croiikas HOpManIM3aIysl 3amaxa 1mocjie 00padOTKU CEPHOI KUCIOTON M THITOXJIOPUTOM HATPHS COXpa-
HsJ1aCb Ha MPOTAKECHUN 6 CyT. CJ'[GZ[yeT OTMETUTHB, UTO IlaHHI)II\/'I IMPOMEIKYTOK BPEMCHHU SABJIACTCA JOCTATOY-
HBIM JJI1 00€CTICUeHU S TIOCIIS Y FOILISH TIOJTHOM IepepadOTKH HaB03a B OPraHOMHIHEPAILHOE yI00pEHHE.
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Puc. 2. 3aBUCUMOCTH HHTEHCHBHOCTH 3allaxa HAaBO3HBIX CTOKOB OT pH cMecu Ha mpuMepe 00paboTKH CMECHIO
CEpPHOMN KHMCJIOTHI U THIIOXJIOPUTA HATPHS

Fig. 2. Dependence of manure odor intensity on pH of the mixture on the example of treatment with a mixture of sulfuric
acid and sodium hypochlorite

DddexT aezomopanuu MpU HCTIOIB30BAHUU MEepcyinbdara aMMOHHUS KaK OJHOTO M3 KOMIIOHCH-
TOB JI€30I0PUPYIONIEH CMECH OCHOBAH TJIABHBIM 00pa30M Ha BBICOKOW OKHUCIHUTEIBHON CIIOCOOHOCTH
nepcyibdara Mo OTHOIICHHUIO K CyIb(pHaaM HaBO3a U MOAAaBJICHUH aKTHBHOCTH aHadPOOHBIX CYIb(u-
1000pa3yomuX GakTepuii. ABTOpaMH paGOTHI’ OBLIO MOKA3aHO, YTO JAC30M0X0PHPYIOMIHil dddeKT
nepcyibpara aMMOHHSI YCHIIMBAETCS B Cllydae, KOrJia B CMECH ¢ mepcysibdaroM ucnonb3yercs ¢pop-
manbaeru]. Tak, npu 00paboTKe HaBO3a JaHHOW CMECHIO 1e3010pHPY Ol 3D (HeKT MposIBIIsIICS Ye-
pe3 15 MuH mociie 100aBICHUS pEareHTOB U COXPAHSICS HA TPOTSHKCHUH 3 THEH, MOCIe Yero Hempu-
STHBIN 3amax BO3Bpamiancs. B CBsI3U ¢ 9TUM C [EJbI0 OKOHYATEIBHOTO H30aBJICHHS OT HEMPUSATHOTO
3amnaxa ObLIa IPOBE/ICHA IOMOIHUTEbHAS 00pab0TKa HABO3HOIN CMECH PACTBOPOM HAJYKCYCHOU KHUC-
JIOTBI.

COrnacHo MMEIONMMCSL B JTHTEpaType JAaHHBIM', MEXaHH3M JICHCTBUS HAJYKCYCHOH KHCIOTHI,
SIBJISTFOIICHUCS TIEPOKCHIHBIM COCIUHEHUEM, 3aKII0YaeTCsS B YHUUTOXKCHUH OaKTEpHU — pa3pyIIaroT-
cs1 cepoBogoponubie (-SH) u nqucyneduaasie (S-S) MocTUKY B Oenkax M pepMeHTaxX MPU OKUCICHUH.
[Tocne 0OpabOTKKM HAAYKCYCHON KUCIOTOH ne30aopupyroiuii a¢dext coxpansuics o 21 cyt (puc. 3).

4 T ———9 1
< A ~—o— HeobpaboTaHHbIi
5 / HaBo3 (1)
s 3 ¢ 2
A —o— CepHas KUCN0Ta U XJ10pUT
g HaTpua (2)
B 2 ¢ 3
5 —e— lMepcynbdat ammoHus,
£ dopmanbaerng,
g 7 4 HagyKcycHas Kucsorta (3)
= —o— HuTtpuT HaTpua

1 monmbaat ammoHus (4)
0
0 5 10 15 20 25
Bpemsa, cyT

Puc. 3. 3aBUCHMOCTS HHTEHCHBHOCTH 3allaxa HaBO3HBIX CTOKOB, 00pa0OTaHHBIX A€30A0PUPYIONIUMHI COCTaBaMH,
OT BPEMEHHU XpaHeHUs nocie o0padoTKu

Fig. 3. Dependence of odor intensity of manure, treated with deodorizing formulations, on the time of storage after
processing

3 Process for deodorizing liquid manure and removing harmful gases: pat. US 4160656 / H. Junkermann. Publ. date
10.07.1979.
*Block S. S. Disinfection, sterilization, and preservation. 5th ed. Philadelphia, Lippincott Williams and Wilkins, 2001. 1481 p.
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Bricokuii nezopopupytomuii 3p ekt peareHToB 0OBSICHIETCS CHHEPTUYECKUM ACHCTBHEM MHIUBUIY-
AJBHBIX KOMIIOHEHTOB PEareHTHOM CMECH M TakK e, KaKk B ciaydae 00paOOTKHM CEpHON KHCIOTOH U I'-
MIOXJIOPUTOM HaTpus, HE 3aBUCHUT OT BO3pacTa HaBO3HOMH CMeCH.

B pesynbprare mpoBEAEHHBIX MCCIEAOBAHNN 1TO0 00paboTKe HABO3HON CMECH pa3HOTO BO3pacTa HU-
TPUTOM HATPUsI U MOJUOAATOM aMMOHHUS YCTAHOBJICHO, YTO IIPpU A00OABICHUH K HABO3HON CMECH JINIIb
HUTPUTA 3JIOBOHHBIN 3amax CHHUJKAJCS B TEUCHUE Yaca, H3PQPEKT COXPaHsUICS HA MPOTSHDKEHUH CYTOK.
[lo ucteyennu 3Toro mepuoza 3anax yCcHJIujics U cradunusupoBajics. OZHOBPEMEHHOE WIIHM MOCIEA0-
BaTeNbHOE 100aBJICHNE HUTPUTA U MOIMOAATA CYIIECTBEHHO CHUKACT IMHUCCHIO 3aaxo00pa3yronux
BEIIECTB B TCUCHHE BCEIO MIEPUOJIa UCCieoBaHus (Tali. 2).

JloGaBnenrne HUTpUTA U MonuOAaTa K HAaBO3HOH CMECH CIOCOOCTBYET OKHMCIEHHIO CYIh(HUIOB,
YTO IPUBOAUT K PE3KOMY YMEHBIIEHNIO KOHIEHTPALMU CEPOBOAOPOIa B HABO3HONW CMECH 3a KOPOT-
KU MPOMEKYTOK BPEMEHHU M TEM CaMbIM K MCUE3HOBEHMIO HEIPHUATHOrO 3amaxa. MHrubupyrommii
3¢ ekt cMecH HUTPHUTA HATPHUS U MOJIMOZaTa aMMOHHUSI MIPOSIBIISICTCS] TAKXKE B CHM)KEHUU aKTHUBHO-
CTH CyJIb(aT-BOCCTAaHABIUBAIOUIUX OaKTEPHUIl M 3aMeIJICHHH Mpolecca OMOreHHOTO pOpPMHUPOBAHUS
CYJb(UI0B.

Tabnu 1 a2. UHTeHCHBHOCTD 3aMaxa HaB03a B 3aBUCHMOCTH
OT KOJIHYeCTBA HUTPUTA HATPUSA U MoJindaaTa HaTpusi

Table2. Assessment of the intensity of manure odor depending on amount
of sodium nitrite and ammonium molybdate

ConepxkaHue HUTPUTA Copnepxanue monubaara IIpogomKuTeNbHOCTD Pesynbrart,
HaTpus, MM amMMoHus, MM BBIJIEPAKKH, CYT 0abl
1 3
0,5 5 3
6-21 0
1 3
20 1 5 3
6-21 0
1 3
2 5 0
6-21 0
1 3
0,5 5 0
621 0
1 3
40 1 5 0
6-21 0
1 3
2 5 0
6-21 0

O0beM BBLICTMBIINXCS 3al1aX000pa3yIONINX BEIIECTB U3 CBUHOI'O HABO3a M KOJIMYECTBO PEAreHTOB
(HuTpUTA HATPUS M MONMOIATAa AMMOHUS), TPEOYIOMHUXCS Il 00pabOTKH HABO3HBIX CTOKOB, 3aBHCAT
OT BO3pacTa HaBO3a: YBEJIMUYECHUE BO3PACTa HABO3a (CPOKA €ro XpaHEHUs) NPUBOAUT K IOCTEIIEHHOMY
CHIDKEHHIO COZIEPKaHM 3a11ax000pa3youX COEAUHEHUN 1, COOTBETCTBEHHO, K YMEHBIICHHUIO PACX0-
J1a XUMUYECKUX PeareHToB, TPeOyeMbIX AJIs MOJTHOrO yaJCHU 3amnaxa.

3akaiouenue. B pesyibraTe MpOBEACHHBIX HMCCICAOBAHMM OCYHIECTBICH MOAOOP ONMTHMAIbHBIX
KOMITO3UIINI XMMHYECKUX PEarcHTOB, 00ECIICUNBAIOIINX yJaleHUe HEMPHUSITHOrO 3amaxa u obes3apa-
JKWBAaHHME HaBO3HBIX CTOKOB CBUHOBOAYECKOTO KOMILJIEKCA. YCTAHOBJIEHO, UTO BCE TPU MCCIIEAOBAHHEIE
KOMIIO3UIIMH PEareHTOB (CepHas KUCJIOTA B COYETAHUU C TUIIOXJIOPUTOM HATpPHUsL, IEPCyNb(aT aMMOHHUS
B COYETaHUU C (OPMAIMHOM C MOCIECAYIOMNUM J00aBICHHEM HAaJyKCYCHOM KHCIIOTBI, @ TAaK)KE CMECh
HUTPHUTA HATPHUS U MOJIMOAaTa aMMOHHMST) 00ECIIeYNBAIOT 00e33apaKuBaHue U TIOIABJICHUE HEITPUSITHO-
ro 3arnaxa HaBO3HOH cMecH.
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Haubosee mpeAnouTUTENBHEIME C TOYKH 3peHUs coxpaHeHus 3ddekra oOe33apakuBaHUs U TIO-
JIABJICHUSI HETIPUSATHOTO 3allaXxa Ha JUTUTENbHBIA CPOK SIBISFOTCS KOMITO3HUIIUS Ha OCHOBE IiepcylibdaTa
aMMOHUS C HaJyKCYCHOW KHCIOTON M (hOPMAIMHOM, a TaK)Ke KOMIIO3UIUS Ha OCHOBE HUTPUTA HATPUS
€ MOMO/IaTOM aMMOHUS (BBICOKHMH nte3o10pupyrontuii adext coxpansics nmocine 21 cyT BbIIep)KUBaHUS
C MOMEHTA BBEJICHHSI PEareHTOB B HABO3HBIE CTOKH). YKa3aHHBIN MPOMEXYTOK BPEMEHH SBIISETCS JOCTa-
TOYHBIM JJIS TIPOBEICHHS TITyOOKOH 1epepaloTKH HABO3HBIX CTOKOB C IEJTBHI0 MX MOCIEAYIOMIETO UCTIONb-
30BaHMS B Ka4YeCTBE OCHOBHOW COCTABJISIIOIICH IPHU IPOU3BOICTBE KOMIUIEKCHBIX OpraHOMHHEpaTbHBIX
YyIIOOpEHUH JIJTs1 TIOCIIETY FOILIETO BHECEHHU ST TIOCIICHUX Ha TOJISI IO/ pa3MYHbIE TEXHUYECKUE KYIBTYPBL.
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