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AHAJII3 TEXHOJIOT' T JIKBIJAIIII HA®TOPO3JIMBIB I3
3ACTOCYBAHHAM COPBEHTIB HA OCHOBI TOP®OBOI'O MOXY
POAY SPHAGNUM

10.B. BOHJIAPEID, O.J1. MATBECBA

HamionaneHuii aBianiiinuii yaisepcutet, M. Kuis

Pozenanymo ma npoamanizoeano memoou nixkgioayii Hagmoposiusie ma
OYUWeHHA HAPMOBMICHUX 800 13 3ACMOCYBAHHAM POCIUHHUX COPOEHMI8 HA OCHOBI
mopgy ma mopghosozo moxy. [lposedeno 02ensi0 icCHyUUX mexHon02il nikeioayii
Haghmo3zabpyoHeHb i3 BUKOPUCMAHHAM CQasHO8UX MOXi6. BusnaueHni moowciusi
WAXU NOOANILULO20 PO3BUMKY MEXHONO02IU.

Knwuogi cnosa. mopg, cpacuym, mox, Hagpma, copbenm, 600004UCHKA.

[TocrtiiiHe 3pocTaHHs 00 €MiB BUKOPUCTAaHHS HA(TOMPOAYKTIB MPU3BOIUTH 0
MOTIPIIEHHST SIKOCTI HABKOJMINHBLOTO TPHUPOIHOTO cepenoBumia. Sk Bigomo,
IPAaKTUYHO BCl OO’ €KTH, TOB'sA3aHl 3 BUIAOOYBaHHIM, NEPEepoOKOI0 30epiraHHsM,
BUKOPUCTAaHHAM HadTh Ta HAPTONPOAYKTIB, € TOTSHIIMHUMHU JKEperIamMu
3a0pyaHeHHs. 3arajbHa Maca HaQTOMPOIYKTIB, Kl HIOPIYHO MOTPAIUISIOTH Y MOPS
Ta OKEaHW, OIIHIOETHCS 3a JTAHUMH aMEPUKAHChKHUX y4eHuX B 6,1 miH. T, 13 HuX 2,1
MJTH.T CTaHOBIISTH yTpaTH Bif TpaHcmopTyBaHHA Hadth, 1,9 MimH. T BHUHOCATHCA
pikamu, peluTa HaJAXOIUTh 13 MICBKUMHU 1 TPOMUCIOBUMHU BiIXOJaMU TPHUOEPEKHUX
paiioHiB Ta 13 npupomHux kepen [1]. JIkepena 3a0pyaHeHHS y BiJICOTKOBOMY

CITIBBIIHOIIIEHHI 300pakeHo Ha puc. 1.



HAOXOAXEHHA 3
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Puc 1. /Ixxepena 3a0pyaHeHHs1 BOJA HAPTONPOAYKTAMH Y BiICOTKOBOMY
CHiBBiAHOIIEHHI

B koHTekcTi 301bIIEHHS CBITOBOT'O PIBHS 3a0pyJHEHOCTI HAdTOMPOIYyKTaMH,
el MOKa3HUK 3pOCTae 1 Jyisi YKpaiHW, BU3HAYEHUU TEOTOJITUYHUM IOJIOKCHHIM
JIepKaBU K TPAH3WTHOI, BHACIIJOK YOTO IIMPOKO eKCIUTyaTylThCsa  ii
HadToTepmiHamM, HadhTOMPOBOAM Ta HaTONIEPEBAIOYHI 0a3H.

VY 3B’SM3Ky 13 NOCTIHHUM 30UTbIIEHHSM aBapiHUX CUTYalliid, TOB’sA3aHUX 3
posnmuBamMu HaTH Ta HA(TONMPOAYKTIB, IMOCTAJIO THUTAHHS aHaI3y ICHYHOYHX
TEXHOJOT1H JikBiAauii HahTOBUX 3a0pyIHEHB 3 OTJISIAY Ha TX €KOJIOTIYHY CKIIAJO0BY.

Haitbinpmr epexkTUBHUM 1 €KOJOTIYHO JOIUIBHMM Cepell ICHYIOUHMX METOJIIB
BUJAJICHHS TUTIBKA HAaTOMPOIYKTIB BBaKa€eThcs copOuiiuuii [2]. Bigomo [3], mo B
AKOCTI Ha(TOBUX COPOEHTIB BHKOPUCTOBYIOTHCA SIK MPHUPOJIHI Marepialid Ha
POCIUHHIN 1 MiHepanbHii oOcHOBI (0aBoBHa, TOpd, TOpPd sHHE MOX, THpCA,
JICpeBHHHA CTPY)KKa, IEPCBHHHA MYyKa, IIEHbKa, COJIOMa, TJIMHA, MEPJIIT TOIIO), TaK i
MTYYHI CUHTETHUYHI HAa OCHOBI BICKO3W, T1APATIEIIOIO03M, CUHTETUYHUX BOJIOKOH,
TEPMOIIJIACTUYHUX MaTepialiiB, MHOMOJIIypeTaHy TOIIIO.

Jlo OCHOBHHX TiepeBar NPHUPOJHHX aJICOPOCHTIB BIJHOCITH JOCTYIHICTB,
JIeNIeBU3HY, HAasIBHICTh JOCTATHIX CHPOBHHHUX PECypCiB, HETOKCUYHICTh Ta 1H., IO
NPY NPAaKTUYHOMY BUKOPUCTAHHI KOMIICHCYE JCIIO0 MOHWKEeHY HaToeMHICTS [3].

3a gaHuMu [2] TPAaKTHYHO €IWHOK BUKOPHCTOBYBAHOKO IPHPOTHOIO
OpPraHivHOK CHPOBUHOIO JJIsI BUPOOHUIITBA COpOLIIMHUX MaTepialiB € Topd. Biaxoau
arpo- Ta JepeBOOOpOOHOI Tairy3eil, HE3BaAKAIUM Ha BEIMKHN 00CIT HAyKOBHUX
PO3pO0OK, HE 3HAWIIUTA MPAKTUIHOTO 3aCTOCYBaHHsI. [[pUYMHOIO IBOTO MOXKYTh OyTH

HU3BbKI, y TOPIBHSHHI 3 CHHTETUYHHMM COpOEHTaMH, 3HA4Y€HHS HaPTOEMHOCTI



copOeHTIB, OTpHMaHI 3a pi3HHUMH TexHoyorisM, He Oumbme 8-10 r/r. Ilpote
CHIBCTaBIJICHHs TIOKa3HHUKIB HAPTOEMHOCTI Ta HadToBimmadi (CTymiHe Bimxkumy — O-
40%) nns HadTO30MpaUiB 13 POCAMHHHMX BIAXOJIB, OMHMCAHUX Yy JiTeparypi [2], i
copOeHTIB 13 TOp(]y MOKa3ylOTh KOHKYPEHTOCIPOMOXHICTh OCTaHHIX A 300py
HadTH 1 HAQTONPOAYKTIB.

[MpoBeneni mgocmimkeHHs [4] copOLIHHUX BIACTHBOCTEH PIZHUX MPHUPOIHHUX
MaTepiajiiB BKa3ylOTh Ha BHU3HAUaJIbHY POJIb CTPYKTYpU COpPOEHTIB MPHU MOTIMHAHHI
K HaTH, TaK 1 BOJIH.

VY 3B'I3Ky 31 CKJIAQAHICTIO OyA0BH TOp(]y 1 3aJ€KHOCTI Moro (Ppi3uko - XIMIYHUX
BJIACTUBOCTEH BiA psaxy (akTopiB, IOCTIIKEHHS 3 BHSIBICHHS 3aJI€KHOCTEH
coOpOIIHUX BIACTUBOCTEN TOpdy Bij HOTro BUAY, CTYIEHsS PO3KJIATy, TUCIEPCHOCTI
noKa3aju, 10 13 JAOCHIKYBAaHUX BHJIIB HANOUIBIIY MOTJIMHANBHY 3/aTHICTH MalOTh
3pa3Kd MaJOPO3KJIAIEHOT0 TOP(Yy BEPXOBOTO THUIy MOXOBOI 1 TpaB'sHOI Tpym, 3
ry04acTor0 Ta BOJOKHHCTOI CTPYKTYpOIO, SIKIi MOXKHAa PEKOMEHIYBaTH Jis
BUPOOHUIITBA HadTOocOpOeHTIB [4]. BumeBukiageHe T03BOJIIE MPHITYCTHTH, IO
OCHOBHY POJIb Yy cOpOIlii HAQTONMPOAYKTIB BiAIpalOTh MAaJIOPO3KJIAJCHI PEIITKU
pPOCIHH, 30KpeMa MOXOMOIOHUX. A 3HA4YUTh, AOLIIBHUM OyJe 3BEpPHYTH yBary Ha
MOXJIMBICTh IIUPOKOTO BUKOPHUCTAHHS B SKOCTI HA(pTOCOPOEHTIB POCIWH, 5Kl B
MOJIaJTHIIIOMY CTalOTh OCHOBOIO ISt TOPQY.

Bigomo, mo 3 mocmimkyBaHuUX TOpGIB PI3SHOMAHITHOTO BHJIOBOTO CKIIATy
HaWOUIBITY COPOIIHY 3MaTHICTIO CTOCOBHO BOJW 1 Ha)TH Mae MaJoOpO3KJIaJeHUIN
Top MOXOBOI Tpymu 3 TyOuUaTOI CTPYKTYpOIO, IO MICTUTh BEJIHMKY KUIBKICTb
POCIMHHMX KJITHH, IO HE po3nanucsa. BeanunHa HaQTOMOTTUHAHHS IS LIMX BUIB
topdy 3miHoeThes Bia 8,9 no 13,8 r/r. [Ipu mepexomai 10 iHIIUX BHIIB TOpdy i3
cepennim (25-35 %)i Bucokum (40-60 %)cryneneM po3kiamy, SSKUM BIIaCTHBA
IpiOHO3EepHUCTA CTPYKTYypa, el IOKa3HUK 3MeHinyerbes g0 4,5 1 1,2 r/r
BiamoBiaHo [4].

[Tpote BapTO BpaxoByBaTH (Hi3WKO-XIMIUHI BIIACTUBOCTI COPOIIMHIX MaTepialliB
Ipu  pI3HUX yMOBax iX 3actocyBaHHs. [Ipu BukopuctanHi Topdy B SAKOCTI

G1IbTpYyIOUOro Matepialy AJisi BUJAICHHS HEPO3UMHEHUX HAPTOMPOIYKTIB BUHUKAE



MOJKJIMBICTh 3a0pyTHEHHS OUMILEHOI BOAU OPTaHIYHUMHU JOMIIIKAMH, IPUCYTHIMH Yy
Top®i.

[Ipn ouwnmieHHi HA(TOBMICHUX CTIYHHX BOJ MOXKe OyTH 3acTOCOBaHa
KoMOiHOBaHa TexHojoris. Tak, y ToMchkoMy nepKaHOMY apXiTeKTypHOMY
YHIBEPCHUTETI pO3pO0JIeHa Ta PEKOMEHIOBaHA JI0 BHUKOPWUCTAaHHS YCTaHOBKa 3
OYMIIICHHS CTIYHUX BOJ MUUKH aBTOMOOLIIB, 00J1aiHaHa (PiIbTpaMu KaCETHOTO THUITY
3 KOMOIHOBaHMM HAIOBHIOBa4Ye€M 13 TPaHyJIbOBAHOTO TOP(]Yy Ta BOJIOKHUCTOTO
Marepiajly 13 BIAXOJMIB MOJINponijieHy. BukopuctanHs I1i€i YCTaHOBKH J03BOJISIE
nepeTH Ha OOOpPOTHY OE3CTIUHY CHUCTEMY BOJOMOCTAYaHHS «OpYIHOTO IMKIY» 3
OUYHUINEHHSM CTOKIB aBTOMHMOK. 3aCTOCYyBaHHS KaceTHUX (UIBTpIB 3ade3neuye
3HIKEHH BMicTy HadTonpoaykTiB 3 900 no 0,5-5mr/i1. BomokHucTuii HanoBHIOBaY
G1IBTPIB pereHepyeThCsl LEHTPU(PYTYBaHHSIM Ta IMOBTOPHO BHUKOPHUCTOBYETHCS, a
BIIMpaIibOBaHUM TOPG BUKOPUCTOBYETHCS Y AKOCTI MATUBHUX OPUKETIB.

VY neskux mkepenax [3, 5, 6]igerbcs npo BUKOPUCTAHHS B SKOCTI COPOEHTY
moxy. Cruix 3a3HauuTH, mo 1 Kr Topd’ stHOrO MOXy 3a pizHUMH naHumu [3, 5, 6]
noryimHae Big 3,510 9,8kr cupoi Hadtu 8,5KT TpanchopmoBaHoro mactuia i 12,9xkr
OCH3UHY.

Sk mpuKITa; MOYKHA HABECTH COPOSHTH Ha OCHOBI TOPPOBOTO C(HarHOBOTO MOXY.
Cdaraym, mMHPOKO pPO3MOBCIOKEHUI B MPHUPOAI, Ma€ BHCOKY 3IaTHICTH IO
NOTJIMHAHHA HE TUIBKM BOJIOTH, aje 1 Pi3HUX TOKCHUYHUX PEUYOBHMH, Y TOMY YHUCIHI
HaQTOMPOYKTIB.

3aranbpHU BUpa3 «charHyM» OXOILUTIOE IIUPOKUH CHEKTp OOTaHIUHUX BUIB, SIKi
CHIBICHYIOTh Yy BHUIQJKOBHX Hpomopuisix Ha cdarHoBux Oonotax. CimMeHCcTBO
carHoBux pocTe 31eOUIBIIOro Ha BCIX OoJioTax 3 OIMHUMHM IPYHTaMH, 1 Ha
CHOTOJHIIIHIN AeHb Hamiuye Onu3bko 40 pizHoBUAIB. PocnmnHa yTBOpIOE LIIIBHUIMA
CYIJILHUM TMOKPHUB 1 BHUpPOCTa€e y AOBXKMHY Ha 1-5 cM Ha pik. PicT BepxiBKOBHI
(amikaynbHUI), OJHOYACHO JOHU3Y POCIMHA BIAMHpAE. Y 3B'A3KY 3 I[UM TLIBKH BEPXHIi
5-10 cM pocnuH 3anMIIalThCs KUBUMH 1 3AaTHI 10 ¢oTtocuHTe3y. HukHs yacTuna
POCITUH MepTBa i MaI0-TIOMaly MepPeTBOPIOEThCS B TOpd. [Iporiec po3kinanaHHs 4acTo

MOYMHAETHCS BiKe HA 15 cM HIKYe BEpXiBKU, TOOTO OJTHOYACHO 3 HAPOILIEHHSIM >KHBOI



gactuHU pociuH (5-10 cM) Takoxk e MpUpIiCT YaCTWHU 3 IUIMMH, ajie MEPTBUMHU
KJITiTHHAMH [7].

Uepes TpuBiaibHI Ha3BU ILOTO POCIMHHOTO CIMEMCTBa, a came «ropd'ssHui
MOX», CIMEMCTBO 4acTO MOMHUJIKOBO MpuUiMaioTh 3a Top¢d. OqHak ToppoM € TiTbKU
PO3KJIaZicHI YaCTUHU POCIHMH. ToMy iCHy€ NMPUHIMIIOBA PI3HUIS MDK MaTepiajiom,
KU OepyTh 3 BepxHix yacTHH (0au3bk0 15 cM) pociauHH, 110 CKIIAJAI0ThCA 3 MUINX
a0copOyrOUHMX KIITHH, 1 MaTepiajioM, B3ATUM 3 HIDKHIX 4acTHH (MEpTBI KJIITHHH i3
3pyHHOBAHOIO KJIITHHHOIO CTPYKTYPOIO 1 TOMY HE 3/1aTHI 0 abcopOii) [7].

Mox Mae MIKpOKIITHHH, MOAIOHI 10 TyOKH, sIKl 37aTHI TOCUTH 100pe BOMUpaTu
Ha(TOMPOIYKTH 1 HAOBrO iX yrpumyBaT. [licas moaudikaii Topdouii charaoBuii
MOX CTa€ YyJOBUM aOCOpOSHTOM, SIKWH, TMOTJMHAIOYM BYTJICBOJICHb, aKTHBI3YE
IIPOIIEC HOTO PO3KIIalaHHs BcepeauHi [5].

3amareHToBaHMi copOeHT [7], MmO MicTUTh charHyM, OIHKCYE, IO KIITHHHA
CTPYKTypa MOXY XapaKTEPHU3Y€EThCS TUM, IO CKIAIAETHCS 3 ABOX TUMIB KiiTuH. [lo-
nepiie, pocanHa Mae XJI0po(UTbHI KIITUHH, SIKI BUKOHYIOTH (DYHKI1I0 (DOTOCHHTESY.
[li xmiTuHU 3 XJ0podiioM Tak OM MOBHTH 3aTHCHYTI MK Habarato OUIBIIMMU
MyCTUMHU 1 METabOMIYHO OLIBIIOI0 YACTUHOIO «MEPTBUMU» TlaTiHOBUMHU KIIITUHAMM.
[MamiHoBI KJIITUHM 3a0e€3leueHi TopamMu 1 TMIJCWIIIOTHCS IMEepeTUHKaMHU. Y
c(arHOBUX pOCIMH HE pPO3BHHEHA KOpPEHEBAa CHCTEMa, IMOTJIMHAHHS TIOKUBHUX
pedoBUH BIAOYBA€THCS uepe3 AyKe MaJeHbKI MOpPU MO BCIA MOBEPXHI POCIUH.
BignocHo Benuki TiadiHOBI KIITHHU (YHKIIOHYIOTH y SIKOCTI 3aracarouux
pe3epByapiB, HANPUKIAT, KITHHA MOXYTh MICTUTH KIJIBKICTh BOJH, BiJIMOBITHO
npubau3Ho B 20 pasiB Oisiblie BIAacHOI CyXoi Baru pociauH. Boga mMoxe BUIaiIsTHCS
IIUISIXOM BHUITAPOBYBAaHHS, 1 B TIAJIIHOBUX KIITHHAX BOHA 3aMIIIYEThCS TMOBITPSIM.
CTiHKM TlaJMiHOBHX KJITHHHU, K 3a3HA4YEHO BHIIE, 3a0€3MeYeH] ITlACHIIOI0YNMU
NEPEeTUHKAMH, TOMY CTPYKTypa KIITHHH MATPUMYETHCS 1 MICIS BUIAICHHS BOIH.
Came ToMy BHCYIIIEH]1 POCIMHM c(parHyMy 30epiratoTh KJIITUHHY CTPYKTYPY, a TAKOXK
abcopOyrody 3MaTHICT 1 MICIS CYIIIHHS.

TakuMm ynHOM, OyJaydHM XOpOIIMM a0COPOEHTOM BYIJIEBOIHIB, MOX BHUKIIFOYAE

npouecu ix aecopOuii, a 3HaYUTh 1 MOXKIMBICTb BTOPUHHOTO 3a0pyaHeHHs. Kpim



TOro, abcopOeHT MO)ke BOMpaTH 1 JeTKI Mapu, II0 COpUsi€ 3HWKEHHIO BUOYXO- Ta
NoXeKoHeOe3mekn Ha Miciii Hagropo3nusy [5].

CopOrifini  BIACTUBOCTI C(arHOBUX MOXIB IIMPOKO BIJOMI Ta 3HAWIIUIM
3aCTOCYBaHHS y POCTUHHHIITBI, METUIMHI Ta (hapMaleBTHIIl, € BUKOPUCTOBYIOTHCS
JUI  CTBOPEHHs CcyOCTpaTy JJjisi BHpPOIIyBaHHS pociuH [8], aHTHCEeNnTUYHOTO
nepeB’ 13yBajJbHOI0 MaTepiaidy, HaloOBHIOBaYa TIT€HIYHMX 3ac00iB OJHOPA30BOTO
BUKOpHCTaHHA [9-22], eHTepocopOeHTiB [23].

J{ns cTBOpeHHST COPOYHOYMX HAIMOBHIOBAYiB Tiri€HIYHMX 3aC001B OJHOPA30BOTO
BUKOPHCTAHHS 3aCTOCOBYETHCS MOX TaKuX OoTaHiuHUX pomaiB sk Palustra, Acutifolia,
Rigida, Cuspidata, Subsecunda, mo moka3yroTh BHUCOKY COpOIiHY 3IaTHICTH ITO
BIIHOIICHHIO N0 piauHd. Cupuit Mox 30upaeTbcs 13 cdarHoBoro 00J10Ta,
NEPEBOAUTHCS y BUTIIAL CYCHEH31i, KamiOpyeTbCsl 1 CYIIMTbCS y BUIJIAII JIUCTA.
Cyxuil TUCT MOXKE PO3pi3aTHCs 0 MOTPIOHOTO PO3Mipy, ab0 K CKPYUYETHCS IJIs
noAanbioro 30epiranHsa. Jlo MoXy y mpolieci CyHIiHHS MOXYTh OyTH JoAaHi
LEJTI0JIO3H1 200 CHHTETHYHI BOJIOKHA Y P13HUX KOMOIHAI[ISX 3 METOIO HaJaHHS THX YU
IHIIMX COPOLIMHUX Ta eKCILTyaTaliiHuX BaactuBocrei [10-22].

Sx mokazaHo B poboti [23], rpanymm Ha ocHoBi Sphagnhum fuscum
BUKOPUCTOBYIOThCSI Yy SIKOCTI eHTepocopOeHTy. [epnoBuna Sphagnum fuscum
noApiOHIo€eThCs 10 po3Mipy dacTok 0,1-0,3mM, 3 noxanbimum 3MimryBaHHsM 3 10%
BOJHUM PO3UYMHOM MEIUYHOTO HHU3BKOMOJIEKYJSIPHOTO TOJIBIHIIY MIPOJiAOHY,
IPaHYJIOETHCS, CYIIUTHCS 1 MOBTOPHO TPAHYNIOETHCA. EHTEpOCOpPOEHT, OTpUMaHMiA
JaHUM CIOCOOOM, XapaKTepU3yeTbCA COPOLIMHOI0 3[aTHICTIO, SIKAa IEPEBUIILYE
COpOILiifHy 37aTHICTh IIMPOKO BHUKOPHUCTOBYBAHOTO AaKTHMBOBAHOTO BYTULIA, Ta
HU3bKOIO TOKCHYHICTIO.

[cTopist BUKOpUCTaHHS CParHoBOro MOXY y KOCTI HATOCOPOEHTY MOYUHAETHCS
13 70x pokiB XX CTONITTSA, 1 3QJIMIIAETbCS AKTYaJlbHUM Ta BUKJIHMKA€E yBary
JOCITITHUKIB y 3B’ 13Ky 3 YHIKQIbHUMU BiacTUBOCTAMH. Tak mie B 1972y CIIA Oyno
3aIIaTeHTOBAHO COPOIIWHMIA Martepiad s MacTuial Ta HadTH, OCHOBHHUM

KOMIIOHCHTOM AKOI'O 6YB C(baFHOBI/Iﬁ MOX, a JOAAaTKOBMMH KOMIIOHCHTaMH



BUCTYMadd Takl pPEUYOBHMHU SIK TOPOIIKOBUW  KaJbI[IOHOBAHMW TINC Ta
TEPMOPO3IIUPEHHMIA TIEPJIIT Y BiMOBIAHOMY citiBBiaHOmMEeHH] 12:1:1 [24].

Bimomuii Takox copOuidHuid MeTon [7], mpu3HAYeHHUH IS OYHMIICHHS BiJ
riApoPoOHUX CIONYK, TAKUX K MACTHUJIO, 332 SKUM COPOEHT MICTHTh B 3HAUHIA MIpi
Il BUCYIIEHI pociauHu charnymy. L pocnuHM charHoBOro Moxy Cymiath Ji0
IOBHOI BTpaTH BOJIOIM ab0 Maiike MOBHOI (3MiHU KOJIbOpY). CopOLiiHuN MaTepial,
00poOsIeHnt TakKUM YHWHOM, 30epirae cBoi aOCOpOIliiiHI BIACTUBOCTI, MO JO3BOJISIE
iABUIIMTH e()EeKTUBHICTH copOItii 70 7,7 1/r au3enbHOro nanusa, 15, 6r/r MoTopHuX
onuB, Ta 26,41/t nucnieproBanoi HaTH.

CKJIaHICTh 1 TPUBAJICTH MPOLIECY CTBOPEHHS, a TAKOXK HEJIOCTATHS IUIaBYYICTh
1 HAa@TOEMHICTL TOTOBOTO  COpPOCHTY MOXHA  BHU3HAYUTH  HEJOJIKaMH
BUIIE3a3HAYEHOTO METOy. B3siBIIHM #10T0 3a MPOTOTHUII, OYJI0 CTBOPEHO HOBHUH CITOCIO
orpumanHs HadrocopOenty [25]. CrocidO oTprMaHHS COPOCHTY JIs OYHMIINECHHS Bij
HaTH TBEPJIOi 1 BOAHOI MOBEPXOHb BKIIOYAE TEPMOOOPOOKY CBIKO310paHOTO MOXY
poxy Sphagnum mpu temmneparypi 165-170 € 1m0 30BHIIIHEOTO BHIJISITY TOTOBOTO
IPOAYKTY KOPUYHEBOTO KOJIBbOPY. OTpUMaHMil COpOCHT sBIsiE COOOIO JIeTKi, IMyXKO
pO3TalIOBaHl OJUH IIOAO0 OJHOTO OOJMCTHEHI cTebjJa MOXYy 3 OOJMCTHEHHUMH
riJloukaMyd Ha HHUX O171yBaTO-3€J€HYBAaTOr0 KOJbOPY IPH CYIIIHHI Y TPUPOIHUX
ymoBax (temmneparypa 18-20 T) abo jerky myxky Macy 4acTKOBO IepellaMaHuX
cTeben 1 TUIOUOK KOPUYHEBOIO KOJIbOPY, SKILO CYIIKY MPOBOIATH 3a TEMIIEpaTypH
165-170 €.

VY mporueci 06poOku Moxy npu Temneparypi 165-170 €, kpim BunapoByBaHHS 1
BUJIAJICHHST BOJIOTH, BiJOYBA€THCS TAKOXX BUAUICHHS HAa TOBEPXHIO BOCKOMOJIOHUX
peuoBUH 3 T1IpohOOHUMU BJIACTUBOCTSAMHU. 3aBASKU I[bOMY BiOYBa€ThCs
MiBUIIEHHS COPOIIHOI 3MaTHOCTI MOXY TO BIIHONIEHHIO 10 HapTH 1
HapronpoayktiB (11,0r/r —npu 300pi auzenpHoro nanusa, 13,51/ npu 360pi cupoi
Ha(TH 3 BOJHOI MOBEpXHi, Ta BiAnoBiaHo 16,6r/r u 18,3 1/r npu 300pi MpoayKTIiB 3
TBEPJIOi MOBEPXHi) 1 OAHOYACHO 3MeHIIyeTcss HadroBimamada. Takox ommcaHo, IO
TPUBAIICTh CYIIIHHS 3HAaXOJUThCA y OOCPHEHOMPOIOPIIMHIN 3aJeKHOCTI BIJ

temneparypu. [lpore miaBumenns temnepatypu Bume 170 T mpusBoauts 10



HE3HAYHOTO 30UIbIICHHS HAPTOEMHOCTI 1 OJHOYACHO JO TaKMX HeOakaHUX e(eKTiB
K BTpaTa CTPYKTYpHOI IIUTICHOCTI, a mpu Ttemmepatypi 175-185 € Hasith
camo3aiimaHHs MOXy [25].

Awmepukancekumu BueHUMH y 2005porti 6yo 1ocaipKeHo 3a1eKHICTh BOIO- Ta
HadTOoCcopOIIli charHOBOro Moxy abo Topdy Bia po3MipiB noapiOHeHHs. CharHopuit
MOX a00 carHoBUi TOpd CYIIWIH MPUPOTHUM IUIIXOM 332 KIMHATHOI TeMIIepaTypH,
abo K BUKOPHCTOBYBAJM KOMEPIIHO OOCTYMHHM BHUCYHIEHHH CcgarHy™m, MOTIM
noApiOHIOBAJIM Ta MPOCIBAJIM YEPe3 CUTA 3 BIAMOBIIHUMH po3Mipamu JyHOK Bijg 180
1o 850 mikpoH. Takum umHOM, OyJIO BCTAHOBJIEHO, IO MPH PO3MIpI YACTHHOK Y
nianasoHi Big 0 mo 300mikpoH 3a0e3neuyeThes Halikpara abcopoOirist HadhTu Ha PiBHI
10-14 r/r copbenty. Skicth abcopOIii 3a Ha(TO 3HIKYETHCS, MOYHMHAIOYH 3
BennunHu pakuii 3001 qo 850 mikpon. 1llogo Boau cmocTepiraeTbest ACMIO 1HIIA
cutyartist: B nianasoni Big 18010 850mikpon abcopOiris 30epiraeTbes npubIU3HO Ha
oxHomy piBHI — 10-12r/r copOeHTy, Ta 3HMKYETHCS MPU BEIMYMHAX (PpaKIii MEHIIIe
180wmikpon [26].

binemr misHii BuHaxig [27] (2008 pik), 110 BIZHOCHTBCS 0 COPOCHTIB
IPUPOTHOTO POCIUHHOTO TOXO/DKEHHS, 13 BHUKOPUCTAHHSAM C(ArHoBOr0 MOXY
3a0e3neuye MABUIIEHHS SKOCTI OYHMINEHHS 1 11 iHTeHcu@ikailito, Ta Moxe OyTu
BUKOPUCTAHUN IS OYMINECHHS TPyHTY Big HadTu 1 HadtompoaykTiB. CopOeHT
MICTUTh HECTEPUIIbHUI BEPXOBHM C(harHOBUI MOX a00 BEPXOBHil CI1a00pO3KIaACHUN
charHoBuii TOpd 1 EKCTPaKT JIKYBaJbHOI Tps3l, OTPUMAHUN EKCTparyBaHHIM
npiOHoAKCIIEpCHOT TOPG'AHOT Tpsi3l 31 CTyNEHEM PO3KJIaJaHHs POCIMHHUX 3aJIHILIKIB
50% 1 Oimpmie TrigpPOKapOOHATHATPIEBOIO MIHEPAIBbHOI BOAOI0 TMPU  BMICTI
KOMIIOHEHTIB. HECTEPUJIBHOTO BEPXOBOTO MOXY a00 BEpXOBOTO CIab0PO3KIaIEHOTO
caraoBoro Topdy 85-89 % BonHoro excTpakTy dikyBanbHOI rpsa3i 11-15 %.

Y 2008 porii KOpeUChKUMHU JOCHITHUKAMH 3alaTeHTOBAHO IMOETAIHUI CIOCi0
OUYMCTKU CTIYHHMX BOJ, Y SKOMY (OopMyBaHHS i3 c(parHOBOTO MOXY BHCTYMAIOTh Y
AKOCTI (¢iunbTpa Ha cranii goounctku. lloapiOHeHudr cdarHoBuil MoX

npociBaeTbes yepe3 cuto 3 po3mipamu Big 18 10100 komipok (po3mip dpakiiii

Big 7o 0,853mm) [28].



¥ 2010pori ykpaiHChKMMHU BUCHUMH 3aaTEHTOBAHO CMOCIO OYMCTKH BOJH Bif
HapTONPOAYKTIB [6], siKuii iependayac BUKOPUCTAHHS Y SIKOCTI COPOEHTY charHOBHiA
mox Brachythecium velutinumy Burisai inkarncyiboBaHux rpanys aiamerpom O,Ivm
3 miameTpom Makpo- 1 mezomop 0,3-0,5i 0,1-0,25mkmM BiAMOBIAHO.

Jns ouMCTKM BOAM BiJ HaPTOMPOAYKTIB TpaHyIu COpPOEHTY Ha OCHOBI
carmoBoro Moxy miggarTh TepMmiuHii 06pooui npu 250 T 3 ekcnosuiiero 15 xBa,
mo 3a0e3nedye CTepUIIBHICTh TPaHyn Ta Hagae iM TiApodOOHUX BIACTUBOCTEH.
TepmiuHo 00poOIICH] TPaHYJIU KUAAIOTh Y 3a0pyJHEHY BOJY 3 PO3paxyHKy 3-5T Ha
1 1 Bomu. Monekynun HapTONPOAYKTIB AUGYHAYIOTH 1O 30BHIIIHBOI IMOBEPXHI
rpanynu copOeHTy. [loTiM 3a paxyHOK BHYTpIIHBOI Au(y3ii yepe3 MemMOpaHy
IHKaICyIb0BaHOI TpaHylu aacopOaT HAIXOMUTh MO MaKpoIopax 10 ME30Iop, e
BiIOyBaeThCsl mpouec aacopOuii nuisixom o0'emMHoOro 3amoBHeHHs. [lornmHanbHa
3aTHICTb COpOEHTY OOyMOBJIEHa HOTO MOPUCTOK CTPYKTyporo. IIpudomy mniHilHI
pO3MIpH TOp BIAMOBIJAOTL J1aMETPY MOJIEKY] 3a0pyJHIOIOYHUX PEYOBUH, IO
ancopOyroThesi. 'paHynM Ha OCHOBI C()arHOBOTO MOXY, IO BTPATHJIM MOTJIMHAIBHY
3IaTHICTb y Pe3yibTaTi 3allOBHEHHS Me3onop 4epe3 1 100y 30uparoTh 3 MOBEpPXHI
BOJAM CHHTETMYHMMHU KaHatamu pmiamerpom 10cMm, sKki HE TOHYTH, IO JO3BOJISE
3amo0IrTH BTpaTaM BiIPallbOBAaHOTO COPOCHTY 1 BMIIIYIOTh Yy pe3epByapu 00'€eMOM
Im® mmst momanmbuIOl pereHepaiii HUIXOM IEHTPHUGYTYBaHHS B ABTOMATHYHHX
0CaKyBalIbHUX IIeHTpu(yrax. Bukopucrani rpaHyin Ha OCHOBI C)arHOBOTO MOXY
BMIIYIOTh Y LEHTpU(YTY 1 OPOBOJATH IEeHTpudyryBanHs mpoTsirom 1 rox. VY
nporeci HeHTpuyryBaHHs M J1€10 HEHTPOODKHOT CUITM MOJIEKYNIM HA()TOPOIYKTIB
BUBUIBHSIOTHCA 3 ME30MOP TPaHysl 1 OCAKYIOTbCSI y HAKONMUYyBadl LEHTPUPYTH.
PerenepoBani TpaHynu TIOBTOPHO BHUKOPHCTOBYIOTH IS OYHMCTKH BOJU BiJ
HaQTOMPOIYKTIB 13 30UIBIIICHHSIM HOpMH BHTpaTH 110 4-6T Ha 11 Bou [6].

Jlo HemodiKiB JaHOTO METOJY MOKHAa BIHECTH BHCOKY IPaIleEMHICTh 300py
BIINMPAIIbOBAHOTO COPOCHTY, CKJIAJHICTh pereHepallii Ta meBHi BTpATH COPOSHTY i
yac ioro 30upanHs. Tak, B yMOBax BiOKpuTOi Bojoiimu ctae HemoxiauBuMm 100 %
30ip  BIANpanbOBaHOTO  COpPOEHTY, OTXKE€ YacTMHA TpaHyJ, HANOBHEHUX

HaQTONPOAYKTOM MOKE OyTH BTpaueHa, a 3HAYUTh 3PELITOI0 OCsJie Ha AHO abo Oyxe



npubuta 10 Oepera, M0 TpU3BEIE 10 YACTKOBOI JIOKai3allli pO3JIMBY Ta CTBOPEHHS
HOBHX €KOJIOTTYHUX MPOOJIeM, OB’ I3aHUX 13 TOBTOPHUM 3a0pYIHEHHSIM.

Y 2013pori Oyno onucaHo iHriOyrO4Yl BIACTUBOCTI poAiB caruym Papillosum
ta caraym Cristatum rmo BiIHOIIEHHIO 10 MiKPOOPTaHi3MiB, SIKi HACEIISIOTh OaceiHH
Ta aKBapiyMH, IO 3HAKMIIIO 3aCTOCYBaHHsS Y BOJOIIATOTOBII Ta BOJOOYHIIEHHI.
[ToapiOHEHN MOX MTOMIIIAIOTH Y CHCHIAIbHUN MPUCTPIM, AKUW J03BOJISIE€ BO/1 TEKTH
HABKOJIO Ta 4Yepe3 MOX, TUM CaMUM 3a0€3Medyrour HaWKpalmuid KOHTAKT BOAH 3
MOXOM. [HImmM BapiaHT — rpaHylbOBAaHUN MOX MOMIMIAIOTh Yy CITKYy TaKUM YHHOM,
100 BOHA BECh Yac 3HaXOoAWIuCh y Boai. Llel cmocid mo3Bojsie mMpUrHidyBaTH PicT
MIKpOOpPTaHi3MiB, THM CaMHM 3amo0irailodu  Ol0JIOTIYHOMY 3a0pyAHEHHIO Y
OaceliHax, akBapiymax, JoKaky3i, cra-rieHtpax [29].

JlocmiKeHHsT TOPUCTOT CTPYKTYpPH MOXY BKa3ylOTh Ha MOXJIHMBICTh
BUKOPHUCTAHHS YHIKQJIbHUX BJIACTUBOCTEM y TO€AHAHHI 3 OI0TEXHOJOTISIMHU JIJIst
peMeniaIii y sKocTi cyocTpaTty st HahToOKUCTIOYNX MikpoopranizmiB. Y 2000
pOIIil aHTTINCHKUMH BUCHUMH OyJIO 3alIPOIIOHOBAHO HA CHHTETUYHUHN YU TIPUPOTHUIMA
HOPOIIKOIOAIOHUH T1ApoGOOHHI COPOEHT (IepeBakHO BUCYIIEHUH C(HarHOBHIA MOX)
HAHOCUTU Oyab-fKli B1IOMI  BYIJIEHBOKUCIIOIOYl MIKPOOpPraHi3MH, IOKHBHE
CEpeIOBHINEe Ta BOJOPO3YMHHHUU TMOJiMep. BOMOpo3umHHUI TOJiMEp BHUCTYIAE Y
SIKOCTI 3MOYYBAJLHOTO areHTa JUIsi 3BOJIOKCHHSI MIKPOOPTaHi3MiB Ta TOXKHBHOTO
CEpEeOBHUINA, KOJM KOMIO3UIlIS BCTyMae B KOHTAKT 3 BOJ0I0. biocopOiitnuii 3acio
TaKoX MOHa (popmyBatu y pyjaonu ta maTtu [30].

CyTTeBUM HEAOTIKOM TIPW BHKOPUCTAHHI TaKOro0 METOAY IS JIKBimamii
PO3JIMBIB Ha TPYHTI € MOXKEXHA Hebe3meka.

Y 2004 pori O6ys0 3ampornOHOBAaHO METO/I, BIJAMOBIIHO JO SIKOTO HA TEPMIYHO
rigpodo6i30BaHUl MOX PO3MWISIOTH 32 JOTMOMOTOK (DOPCYHOK HA(TOOKHUCITIOIUY
KYJbTYPY MIKPOOPraHiIMiB pa3oM 3 MOXKUBHUMU PEYOBHHAMM, Yy CIIBBIIHOIIEHH] 1
gactuHa (QocdariB Ta 5 YyacTUH HITpariB. KpiM TOro KynbTypa MIKpOOpPTaHi3MiB
Moske OyTH HaHECeHa Mi3HIlle HAaHECEHHS MOXUBHUX PEeYOBHH. [ 0TOBUI 010COpOEHT
PO3CHUMAIOTh Ta MEPEMIIITYIOTH 3 IPYHTOM, 110 3a0e3Ieuye JIOKaTi3allio Ta JIKBIIaIiio

Ha(To3a0pyMHEHD [31].



B mitepatypi [5] Takoxk iCHYIOTH 3rajikd, MpO B3a€MO3B’SI30K KHUCIOTHOCTI
charHoOBOTO MOXY Ta TPHUPOJHHMX TMPOIECiB OiOpPO3KIagaHHS  BYIJICBOJIHIB
HaTOMpOAyKTIB. Y NpUpPOAHUX ymMoBax charaym mae pH=4,5, mo nos’s3aHo 3
HABKOJIMILIHIM CEpEeOBUIIEM, JI€¢ BIH pPOCTE, 1 HASABHICTIO B KJIITHHAX TyMYyCOBOIi
KHUCJIOTH, SIKa € MPUPOIHIM MOOIYHUM TPOIYKTOM >KUTTEAISILHOCTI pociauHu. Came
I KHUCJIOTa i€ K MPUPOIHUN KaTalli3aTop IPOIECy aKTUBi3allii adOpUTeHHOTO
OioneHo3y. Bkazani BrmacTHBOCTI c(arHyMy CTaiau NEPeayMOBOIO il CTBOPEHHS
MPOCTOi, €KOHOMIYHO BHTIAHOI 1 €KOJIOT1YHO Oe3me4yHoi COpOIiiHO-01010T14HOT
TEXHOJOT1] JiKBiAamii HapTo3a0pyaHeHb HA WOTO OCHOBI. COpOEHT BUCHMAIOTH HA
MICIIe PO3IHUBY HA(TOMPOIYKTY 1 3alUIIAIOTh Ha MEeBHUM 4vac. Jns edexTuBHOTrO
Olopo3KagaHHs COPOEHT, HACHUECHUM HA(TOMPOAYKTOM, MEPEMIITYIOTh 3 TPYHTOM 1
CTBOPIOIOTH ONTHMAJIbHI YMOBH i mepediry mpouecy. BignpanboBanuii Marepian
Py MOXJIMBOCTI YU HEOOXIIHOCTI CHANIOIOTH a00 KOMIOCTYIOTh, & TaKOX MOXKE
OyTH 3alMIIEHUM Ha Micli OOpOOKH, IO € OCOOJMBO BAXKIMBHUM, OCKIIBKH Ha
OPaKTHI, SIK MPaBWJIO, PO3TUBU BiIOYBAIOTHCS HA HEPIBHOMY JaHAmadTi, 10
XapaKTepU3Yy€EThCS HASBHICTIO fApIB, OAJIOK, 3a00JI0YE€HOI YW KOCTHCTOI MICIIEBOCTI,
TOOTO y BaXKKOJOCTYITHUX JJIs 300pY MICIISX.

Sk Tpuknan HaBOAWTHCS TEXHOJOTIS 13 3aCTOCYBaHHSIM  KaHAJICHKOTO
top®’ ssHoro carHoBoro moxy Canadian Sphagnum Peat moss (topriBenbHOT MapKu
Spill-Sorb i Naturesorb),mo y 2007 poui BHKOpHCTOBYBajach MpH JKBimamii
HaCJIIKIB po3iuBiB y KepueHchkii 3aTori [5].

[Ipu BuOOpP1 copOLiHOI TEXHOJOTi, JOCUTh YacTO, BHU3HAYAJIbHY pOJIb
BIITpalOTh €KOHOMIYHI Baxkeni. IIpore 1HOAI cOOIBapTICTH CTBOPEHHS COPOEHTY
00X0UTHCS JICIICBINE Mpoliecy 300py Ta pereHepailii BiANpalboBaHOI COPOCHTY.
ABtopu [5] TOBOpATH TPO MAOUUIBHICTE TpU BHOOPI OYyIb-IKHX COpPOCHTIB 3
€KOHOMIYHOI TOYKM 30py KEpyBaTUCh HE I1X BapTICTIO, a OI[IHIOBAaTH (PiHAHCOBI
3aTpaTH, K1 3HAJIO0OJSTHCS JJIs BAKOHAHHS IMOBHOTO KOMILJIEKCY pOOIT 3 JIKBiAaIi
pO3JIMBY, TOYMHAIOYM 3 TPAHCHOPTY Ta 3aKiHYYIOud 300pOoM Ta YTHIII3AII€I0

BIIMpaIlbOBAaHOTO MaTepiany. HainoBHime BiANOBIIAIOTh, MOAIOHUM BHUMOTaM



010cOpOI1iitHI TEXHOJIOT11, OCKUIBKU B3araii He MOTpeOyroTh 300py BIAMPAILOBAHOTO
copOeHTy.
BUCHOBKH

[TinOuBaroun MmiICYMOK MPOBEACHOTO aHAJI3y ICHYIOUMX TEXHOJIOTIN JIIKBimamii
HaTO3a0PY/IHEHh 3 BUKOPUCTAHHSIM POCIMHHUX COPOCHTIB Ha OCHOBI C(arHOBOTO
MOXY, BapTO BIJIMITUTH:

- BU3HAYAJBHY POJIb TPHW TOTJAWHAHHI HadTH 1 BOIM BIIITpae CTPYKTypa
COpOCHTIB,;

- copOuiiiHa 3aTHICTh MOTJMHAIOYMX MaTepianiB 3a0e3MeuyeThesl 32 PaXyHOK
abcopOmii Ta amcopOmii, mpu YoMy MOTJIMHAIBHA 3ATHICTh MUISXOM a0copOIrii
3HAYHO BHIIIA,

- POCIIMHHA CHPOBHHA JJIsi CTBOPEHHS HapTCOpOEHTIB (CharHOBHII MOX) Mae
3aTHICTb JI0 BIATBOPEHHS, [0 € 3HAYHOIO MEPEBaror0 y MOpiBHSAHHI 3 TOPHOM, SKUN
€ BUKOITHOIO CHPOBHHOIO.

Cepen OCHOBHMX MeTOAIB Moaudikaiii cparHoBOoro Moxy i CTBOPEHHS
Ha(TOMOTIMHAIOYNX PEUOBUH BU3HAYAOTHCS TaKi:

- TepmiuHa 00pobOka moxy (t 165-170€ Ta 220-225C);,
- TpaHyIIIOBaHHS,

- moApiOHEHHS,

- KOMOIHOBaH1 TEXHOJIOTTII.

AKTyaJIbHUM HampsMKOM € po3po0Ka HOBHX TEXHOJOTIYHHX pillleHb IO
OTPUMaHHIO HAPTOBUX COPOEHTIB 13 POCIMHHOI CHPOBHHH, 30Kpe€Ma MOXIB, IIO
JI03BOJIUTh 3a0€3MEUYUTH EKOJOTIYHICTh Ta EKOHOMIYHICTh CHpPOBHUHHM, a TaKOX

MOJICTIIUTD NIISAXW YTUII3AIll1 BIANPallbOBAaHUX COPOCHTIB.
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AHAJI|3 TEXHOJIOTHH JIMKBHJAIIHH HE®TEPA3/IMBOB C
IIPUMEHEHUEM COPBEHTOB HA OCHOBE TOP®AHOI' O MXA PO/JIA
SPHAGNUM

I0.B. FOHJIAPEI], 0.1. MATBEEBA

Hayuonanvnwiti asuayuonnwvii ynusepcumem, 2. Kues

Paccmompenut u NPOAHANUUPOBAHDL Memoobl JUK8UOAYUU
Hebmepasnueos U O4YUCMKU Hegmecodepicawux 600 C NPUMEHEHUeM
pacmumenbHulX copoenmos Ha ocHoge mopga u mopganozo mxa. llposeden

0030p cywecmeyrowux MmMexHoI02Uutl  JUKSUOAyuu  Heghme3azpsA3HeHUll ¢



ucnonvzoganuem  cghacnosvix  mxo8. Onpeoenenvl  B03MOJICHblE — NYMU
oanvbHeuwe20 pazsumusi MexHoa02UU.
Knwuesvie cnoea. mopg, ceacnosviti mox, Hegpmv, copbenm,

80000YUCTKA.

ANALYSISOIL SPILL TREATMENT TECHNOLOGIESWITH USING OF
SORBENTS BASED ON PEAT MOSS GENUS SPHAGNUM

Y. BONDARETS, E.L. MATVYEYEVA
National Aviation University, Kyiv

Reviewed and analyzed the methods of oil spill and oily water treatment
plant using sorbents based on peat and peat moss. The reviewed of existing
technologies treatment oil pollution using sphagnum moss. It showed the
possible ways of further devel opment of the technology.

Keywords:. peat, sphagnum moss, oil sorbent, water treatment.



