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AHHoTauusi: B pganHON craThe mpoBeneHa oneHKa A(P(EKTUBHOCTH HCIOIb30BaHUS
(GUTOPUIBTPAIIMOHHBIX CHCTEM TMPH OYHCTKE BO3AyXa HEMPOU3BOJICTBEHHBIX MMOMEIICHUH.
[IpoBeneHo uccnenoBanue, B X0A€ KOTOPOro BhIMOMHEHO Oonee 1500 m3mepeHnit KOHIEHTpaIUn
YeThIpeX MOJUIIOTAHTOB MPU HAJIMYUU U OTCYTCTBUM CUCTEMBI BEPTUKAIBHOTO 03esieHeHusl. ClienaHsbl
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OKOJIOI'HYECKAA BE3OITACHOCTD, PALJHOHAJIBHOE ITPHUPO/IOIIOJIb3OBAHUE 1
TIPOBJIEMBI YCTOUYHUBOI' O PA3BUTHUA

BBIBOAbBI O nornomalomeﬁ CHOCOOHOCTH pacTeHuA BHI/IHpeMHYM, HCIIOJIB3YyEMOI'0O B CHCTEMC
BCPTUKAJIBHOI'O O3CJICHCHUA, U O BO3MOXKXHOCTU HNPUMCHCHUA q)HTO(i)I/IJIbpaLII/IOHHLIX CUCTEM B
3AaHUAX HCIIPOU3BOACTBCHHOI'O HA3HAYCHU .

Abstract: This article evaluates the efficiency of using phytofiltration systems to purify air in
non-industrial premises. A study was conducted in which more than 1,500 measurements of the
concentration of four pollutants were made with and without a vertical gardening system. Conclusions
were made about the absorption capacity of the Epipremnum plant used in the vertical gardening
system and about the possibility of using phytofiltration systems in non-industrial buildings.

KiroueBsble cjioBa: GpuTopuiIbTpaliMOHHAs CUCTEMa, DMUIPEMHYM, (hOpMabAeTH/l, OKCHIBI
yriaepoga 1 yrii€BoIOpOabl, MUKPOKIUMAT

Key words: phytofiltration system, Epipremnum, formaldehyde, carbon oxides and
hydrocarbons, microclimate

Ha ceronnsmnuii ness B PO HOpMaTUBBI COEPKAHUS XUMUYECKUX COCIMHEHUN B BO3/1yXe
MOMEIIIEHUN HEMpPOU3BOJACTBEHHOTO Ha3HAuYeHUs He YCTaHOBIeHbl. OJHAKO KOHIEHTpPALUU
MOJUTIOTAHTOB BHYTPU TaKMX MOMELLEHUI MOTYT OBITh B HECKOJIBKO pa3 Bbllle, yeM Ha ynuie [3]. B
CBS3M C AaKTyaJbHOCTHIO JIaHHOW MpOOJIEMBbI, AKTHBHO PAa3BUBAIOTCA OWOJIOTMYECKUE METO/IBI
OYMCTKH BO3IyXa, Hampumep, ¢puropunbrpanus [4]. [To nurepaTypHBIM JaHHBIM O3CJICHCHUE B
3/IaHUSAX TO3BOJIAET JOCTUYL CHUKEHHsI ypPOBHsS yriekucioro raza Ha 13-57%. B Kanage, B
pe3yabTaTe MCCIEI0BAaHUM BBISBICHA CIIOCOOHOCTh PACTEHHH K CHIDKEHHIO 2-OyTaHoHa Ha 67 %,
yBennueHue o-nuHeHa Ha 42 %. [lo nanueiM uccnenoBanuii yuenoix u3 Cankr-IlerepOypra pacrenus
CIOCOOCTBYIOT CHIDKEHUIO COJICpKaHUS B3BEIICHHBIX BemecTB Ha 35 % [7]. Heo0X01MMo OTMETHUTh,
YTO KOJHMYECTBEHHBIC II0KA3aTeNU CTENEeHH BIMUSHUA KOMHATHBIX PAcTeHUN Ha CaHUTapHO-
TMTHEHUYECKYI0 0OCTAaHOBKY B TIOMEIICHUHU B Pa3HBIX HCTOYHHUKAX 3HAYUTEIBHO BapbUPYIOT [8-12].
DTO CBSI3aHO C BIMSHHUEM NPOYMX, HE YUYUTHIBAEMBIX (DaKTOPOB: TeMIEpaTypa, MOCTYIUICHHE
3arpsi3Hstomux BemiecTs (3B) u3BHe u T.1.

OKcIIepUMEHT ObUT OpraHu30BaH B KOBOpKUHTe «PaHk» T. VKeBcka W Ha mpuiieraromei K
HeMy TeppuTopun. Ha Tepputoprn KOBOpKHUHTa ObLIO BBIAEIEHO 2 PSAIOM PACIO0KEHHBIX O(UCHBIX
MOMENICHUs, UMEIOIUX oJauHakoBble ycioBus. [lomemenune 308 ObUIO HCHOIB30BAaHO Kak
KOHTpPOJIbHASI TUIOIIAJAKA JUIsl M3MEPEHMsI HCCIeAyeMBIX IoKa3aresneil, 0e3 BIMSHHMS CHCTEMBbI
BEPTUKAJIBHOIO O3€JeHeHUs, a B nomerieHuu 307 ObUla yCTaHOBJIEHA CHUCTEMa BEPTHUKAIbHOIO
o3enieHeHus: (pucyHok 1). B kauectBe puToduiabTpoB ObUIO BBIOpAaHO pacTeHHE DNUIPEMHYM
(Epipremnum marble queen) [3; 5; 13]. Bcero B cucteme 03e/IeHEHHUS HCITOIb30BANIOCh 182 pacTeHus.
Ha Hauano mccieqoBaHMil TUIOMAab JHCTOBONW MOBEPXHOCTH pacTeHHil coctaBisama 10 m2. Tl
yIy4IIEHUs BET€TAlMOHHBIX ITPOLIECCOB PACTEHUH OBIJIO YCTAHOBIIEHO JIOTIOJIHUTENIEHOE OCBEILIEHHE.

B xone mpoBeaeHus SKCriepuMeHTa, B TeueHne 28 pabouux aHel 3 pas3a B IeHb MPOBOAMINUCH
U3MEpPEHUs] KOHLEHTPAallud YIJIEBOAOPOJOB INPENENbHBIX, OKCHJA M JHOKCUIA YIJEepoJa,
dbopmanpaeruaa.
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Pucynok 1. ®utodunsrpanonHas cucrema, ycraHoBlIeHHas B opucHoM nomerienuu Ne 307,
COCTaBJIEHO aBTOPOM

OT160p mpo0 ocyrecTBIsIICS B OQUCHBIX TIOMEIICHHSX, Ha BBIXOJIE M3 BO3yX0BO/Ia, HA YIUIIS
B HETOCPEICTBEHHOM OIU30CTH OT KOBOPKUHTA B COOTBETCTBUU C JACUCTBYIONIMMH METOIUKaMu. B
XO0JIe MCCIie0BaHus ObLIO ocymiecTBieHO 1344 oTOopa mpoO BO3ayXa Ha XUMHYECKHIA COCTAB.

B BO31yxe KOHTPOJIBHOTO MOMEIMIEHUS CPENHSS KOHIIEHTpAIUS MPENENbHBIX YIIIEBOIOPOIOB
BBIIIE, Y€M KOHIIEHTpAlMsl B MOMEIIeHUu c o3eineHeHueM Ha 31 % (pucynok 2a). Ilpeblimenue
HOpPMAaTHUBOB He 3aUKCUPOBaHbI (MIPEIeNbHO JoMyCcTUMas KoHIeHTpalus cpennecyrounas (ITJJKcc) -
50 mr/m®) [2]. 3HaueHus mokasaTelnls KOHIGHTPAIMK JaHHOTO 3B B BO3YXOBOJE M HA YIHUIE OBLIO
HUKE, YeM B KAaKOM-JTMO0 U3 HCCIIeyeMbIX MoMeeHH, Ha 14 %. DTO CBUAETENHCTBYET O HEBBICOKOMN
3HAYMMOCTH BJIMSHUS BHEITHEH cpepl (mocTyruieHus 3B depe3 Bo3IyX0BO/I) Ha MPOIECC HAKOTUICHUS
JTAHHOTO MOJITIOTAHTA B BO3/IyX€ MOMEIIIEHHI.

Cpennsisi KOHIICHTpanus (popMaiberuaa B KOHTPOJIHLHOM ITOMEICHUH BBITIIE, YeM B TIOMEIIICHUT
c ozeneHeHueM Ha 25 % (pucynok. 20). IIpu 3TOoM, B 000MX NOMELIEHUSAX KOHIEHTpanus 3B
NpeBbIIIaTa  ycTaHOBNeHHBle 3Hadenms I1JJKcc (0,01 wmr/m®) [2]. Koppemsumm Mexmy
KOHIIEHTpalusMu Gopmaibaeruaa B moMenienny 1 Ha ynuie cocrapuset 0,17. Koppensuus mexay
coJiep>kanreM JaHHoro 3B B momenieHnn u cofepikanueM B Bo3myxoBoje coctasisieT 0,07. Takum
00pa3oM, OTCYTCTBHE CBSI3U MEXIy KOHIIEHTpArusMu ¢GopMalbAeriia B MOMEIIEHUSIX W Ha YIUIE
CBHJIETEJILCTBYET O JIera3aliy U3 JIEMEHTOB Mebenu nanHoro 3B.
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a) 0)

Pucynok 2. Cpennue 3Ha4eHHs KOHIIEHTPALUN: a) MPEACTbHBIX YTIIEBOAOPOIOB 1 0)
(dhopmasibieruia B TOMEIICHUSAX KOBOPKUHTA, T/i¢ 1 — B BO3IyXe MOMEIICHHS C O3CJICHEHHEM, 2 — B
BO3/1yX€ KOHTPOJIBHOTO MOMEIEHHU, 3 — B BO3AyxoBoje, 4 — Ha ynuue, 5 — [1/IK cc, coctaBneno
aBTOPOM

Cpennee conepaHue OKcHUIa yriepoja oriaudaercss MeHee yeM Ha 1 %. (pucyHok 3a). Oto
CBUJCTENHCTBYET O HU3KOM MHTEHCHBHOCTH MOIJIONIeHUs naHHoro 3B pactenusmu. BepositHo, 3TO
CBS3aHO C OTHOCHUTEJIbHO BBICOKOM YCTOMYMBOCTBIO JaHHOrO 3B B BO3yXe M HEBBICOKOU
BOZOPAcCTBOPUMOCTHI0. Koppemsius Mex 1y KOHIEHTPALUIMHA OKCUAA YIepoa B MOMEIICHUH U Ha
ymune cocrasisier 0,74. Koppemsimuss Mexay coaepkaHuem JgaHHoro 3B B momemieHun u
coZiepKaHueM B Bo3ayxoBoze cocraBiser 0,78. CuiipHasi CTENEHb CBS3U MEXIY KOHLIEHTPALUSMHU
nanHoro 3B B momeleHUsX, Ha YIMIIE U B BO3AYXOBOJE CBUICTEIHCTBYET 00 HHTEHCHBHOM
MOCTYIUIEHUH JaHHOTO 3B 13 BHEIIHEH cpeibl uepe3 BEHTWIAIIMOHHYIO CUCTEMY.

KonuenTpanus auokcuaa yriepoia KOHTPOJIBHOM TIOMEUIEHHMH ObUla BBIIIE, YeM B
IIOMEILEHUU ¢ o3eineHeHueM Ha 18 %. B xomHare ¢ BepTHKaJIbHBIM O3€JIE€HEHHEM IPEBBILLICHUE
BEpXHUX TI'paHMIl Oe3omacHbIX KoHIeHTparui (800 ppm) [1] He PukcHpoBaioch, a B KOHTPOJIBHOM
MOMEILEHUU HaOJII0JaJIoCh IpEBbIIIEHUE (B OCHOBHOM B JHEBHOE BpeMs) B 32 % HU3MEpEeHM.
Bricokue 3HaueHus: konuentpamnuii gansoro 3B (1000 ppm u Oosiee) GpUKCHPOBAIUCH B MEPHOL
MMUKOBOM 3arpyKEHHOCTH IOMEIIEHUs, YTO OOBSICHSICTCS €ro BBIICICHHUEM B TPOIECCE JbIXaHUs
PabOTHHKOB.
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Pucynok. 3. CpenHue 3HaueHMs KOHIIGHTpALKi: a) OKCHJa yriepoja U 6) AMOKCUAA yriiepoaa
B ITIOMEIIEHUSAX KOBOPKUHTA, I7ie | — B BO3/1yX€ MOMEILEHUH C 03eJIEHEHHEM, 2 — B BO3yXe
KOHTPOJILHOTO MOMEIeH s, 3 — B BO3yX0BoJie, 4 — Ha ynuue, 5 — [1JIK cc (ans okcnaa yrieposa)
Y OPUEHTHPOBOYHO Oe30macHasi KOHIEHTpauus (A1 AMOKCHUIA YTIIIepoia), COCTaBIEHO aBTOPOM

TakuMm oOpa3om, OTMeUaeTCsl CHUKEHUE KOHIIEHTpaluii nccienyeMbsix 3B B momenienuu ¢
o3eneHeHrneM. Haubonpimii GuinbTpainoHHbIN 3 GEKT MOoIyUdeH Mo CIeIyIOIUM BeIeCTBAM:
npeneabHbIe yrireBoaopo sl (31 %), dopmansaerun (25 %) u yriekucisiii ra3 (18 %). Ha
(dhopMupOBaHHE KOHIIEHTpAIUH niepeurcieHHbIX 3B HanbombIee BIUSHUE OKAa3bIBAIOT HCTOUHUKH
MOCTYIUIEHUSI BHYTPY NMOMEIIEHUS (JIera3aius u3 MeOelu U 3JIEMEHTOB OTAENIKH MTOMEIIECHHUS,
BTOpPUYHBIE IPOIIECCHI, AbIXaHUE YenoBeka). HeoOXoaumMo OTMETUTh, YTO KOHLIEHTPAIIMH BCEX
m3mepsiembix 3B B 000ux nmomemennsix 0butn B ipeaenax [1/1Kce, 3a ucknmroueHuem
dopmanpaeruia. HecMoTpst Ha OTHOCHUTENBHO HEBBICOKYIO AP (EKTUBHOCTH (B CPAaBHEHHH C
TEXHUYECKUMH CTI0CO0aMu ), MPUPOIONOI00HBIE TEXHOJIOTHH OYUCTKH BO3/IyXa MOTYT OBITh
HCII0JIb30BaHbl B TOMEIICHHIX HEPOU3BOICTBEHHOI'O Ha3HAUYCHMS IJIs YIIYUILIEHHs Ka4ecTBa
BO3/1yXa.
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