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PucyHok 1. Cocyn cvctembl natpoHHbIx dunbTpoB
rpaHynsLMOHHON BallHN HUTpaTa aMMOHMS.

PVIcyHOK 2. Opowaemas cetka BlueFil® B BepTiKkanbHoM cocyae.
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PucyHok 3. Cxema ckpy66epa cepum 'Becoflex BF'.
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YAOBIETBOPUTL TPEBOBaHMS KITMEHTOB MO KONMYECTBY BbIGPOCOB. B
cTaTbe 06CyKaaeTcs BbIGOP 3TUX TYMaHOYNOBUTENEN.

MaTpoHHble PUNLTPLI C BOMOKHUCTLIM CIoeMm

[aTpoHHbIe OUNbTPbI C BOIOKHUCTLIM CMOEM - 3TO CaMblit 3DEKTUBHBIN THN
TYMaHOyNoBUTENeH,  NpedHasHayYeHHbIX AN yOaneHns  Memnkux U
CYOMUKDOHHBIX YacTuLy, WU AbiMOB. Ecnv He yaansT 3T YacTuubl, TO OHU
obpasytoT wneid gbiMa OT BbIOPOCOB, MO3TOMY KpailHe BaXHO AOCTUYb
BbICOKOWM CTEMeHU (hunbTpaLmm ¢ UCNonb30BaHNeM BOMokHa ¢ BpoyHoBCKoN
auddyaueir. CteknosonokHucTble cnon ‘Becofil® tuna TGW15 n B14 nnm
B14W Ha rpaHynsunoHHbix bawHsx BbiaenstoT meHee 10 mr/um3 HutpaTa
aMMOHUSI (Y4TO Takke MpeBbilaeT orpaHuyeHne BoibpocoB PM2.5). Korpa
BOMOKHUCTBI CMOW yCTaHaBMWBAETCH BMECTe C OpOLUAEMON CETOYHON
NPOKNaZKon NepBoit CTaanu OYNCTKM, BbIGPOCH aMMMaka MOryT CHU3MTLCS
Jo meHee 4yeM 5 Mr/HmM3. O6bl4HO M3-3a pa3MepoB (DUMLTPOBANLHOIO
COCy[ia U BbITSKHOTO BEHTUMATOPA CUCTEMY CTaBSAT Ha YPOBHE 3EMITH.

Kak npaBuno, ponroBeYHOCTb NATPOHHBIX (PUIBTPOB C BOMOKHUCTLIM CIIOEM
npesbiwaeT 6 net, gocturas 10 net, ecnn Ha unbTpax rpaHynupyoLLen
GalwHn HMTpaTa aMMOHMS MMEKTCS BOmokHa. B cnyyasx, korga ¢wnbTpbl
yCTaHaBMMBanuCb Ha rpaHynupytowen OallHe CROXHbIX ynobpeHuii ¢
HanM4MeM BbLICOKOrO YPOBHSI (PTOPUCTLIX Fa30B, YITIEBONOKOHHbIE CrIOW
Becofil® C14 npogemMoHCTpUpOBanu Takylo xe BbICOKYK 3(PEKTMBHOCTL Kak
11 CTEKITOBOIOKHO C BpoyHoBckoin Anddpyauei.

B npouecce 006paboTkn MO4YEBMHbI W HWTpaTa amMOHMs 0bpasyloTcs
ncnapeHust 1 BbIGPOCHI  3arpsASHAIOLLMX [a30B, KOTOPble KenaTenbHo
YCTPaHWTb Cpa3sy Yy MCTOYHMKA, €CNM TOMbKO YCTPOMCTBO HE OTMPaBUT UX K
apyromy ckpy66epy unn cunbTpaumoHHon cucteme. Ecnm Beinap He Gypet
oTunbTpoBaH, To YacTuLbl MoyeBuHbl U NHANO3 nonagyT B atMocdepy.
BonokoHHble cnou Becofil T80.35 P.T.F.E. moryt noctaBnsatbcs B dpopme
NPSIMOYTONBHOIO MW LIMMMHOPUYECKOTO 3NeMeHTa.

CeTyatble hUNbTPLI U AEMUCTEPDI

O™V unbTPbl  YacTO WCTIONMB3YITCA MPYU  HANMUYMM  OTPaHUYEHUA  Ha
MpOCTPaHCTBO, HanpuMep, KOrAa CUCTEMY MOXHO YCTaHOBUTb TONBKO Ha
BEPXy TPaHynauMOHHON OalHu wnu Tam, rae HepacTBOPWUMbIE TBepable
BeLlecTBa MOryT 3aKynopuTb 00OpyAOBaHWe C BONOKOHHbIM Crioem. Mx
apcpekTmBHOCTL ~ OyAeT 3aBUCeTb  OT  BcacblBalolleil  CMocoBHOCTU
BEHTUNATOPA W OrpaHNYEHNi MO NPOCTPaHCTBY/BECY, OAHAKO BO3BPAT LIEHHbIX
MpOJYKTOB  (MOYEBMHA/HMTPAT aMMOHWSI/M3BECTKOBO-aMMUayHas cenutpal
CroXHble yaobpeHns) B MpoLECC MOXeT CrocobCTBOBATb  CHUKEHWIO
BblbpocoB. B Takux ¢umbTpax ecTb opolatlias Ccekuus, KoTopas
OMpbLICKMBAET HE Hacaaky, a CeTky (ceTyaTylo Mpoknagka 13 MeTannnyeckoi
neTenbHO MPOBOMOKA UMM U3 CTPYKTYPHOrO  TEpMOMacTuka), 4Tobbl
pobutbcs Gornee TECHOrO KOHTaKTa rasa U XWAKOCTW, ydanss ammuak u
npegoTBpallas 3akynopusaHvue. Bropas cTagus ouucTkn - 310 "cyxom"
kanneoTOOMHKMK, NpeaoTBpaLLaloLLmii pa3bpbiariBaHue kanenb.

Kak yxe ynomuHanoch Bbille, TEXHOMOTUM Ta3004UCTKM U yNaBMMBaHUS
TyMaHa 4acTo MPUMEHATCS B MPOW3BOACTBE a30THbIX yAoOpeHuin 1
9KOMOTMYECKOM MPOM3BOACTBE. OTW  TEXHOMOTUW  YHUKambHbIM  06pasom
nepennetaioTcs B ckpybbepe ¢ Bpallatowleics LweTkoi Becoflex, kotopbiit
BbIMONMHAET  (DYHKUMM  yAaneHus Mbink, OYACTKM W unbTpauum B
9HEProaKOHOMUYHOM cucTeme Hacagok. OpuruHanbHas paspabotka Gbina
npeanoxexa komnawueit ICI B BenukobputaHum n npuMeHeHa ans yaanexus
MbiM NPW  OYUCTKE OTXOARALIMX Fa30B Ha MPOWN3BOACTBE  OYMLLEHHOW
TepedhTanesomn KNCoTbl.

B cnupanbHoM Kkopnyce BEHTUMNATOpPa TakoW CUCTEMbl BMECTO fonacTei
NCMonb3yeTcs cneynanbHas LWeTka (M3 MOMUMPONMIEHOBOrO  BOMOKHA).
MoTop BeHTMRsITOpa Ha 6OMbLLOI CKOPOCTW PackpyynBaeT OCb LLETKM, Mpw
BCACblBAHUM HAMoMHsas cneuuansHylo kamepy Bogoit fo 110 mm. las,
KOTOpbIIl 3acacbiBaeTcs B KOPMYC BEHTWNATOPa, OPOLAETCs Mo Mepe
COMPUKOCHOBEHWSI C BOJIOKHOM BpaLLAoOLLENCs LLUETKA 1 3a CYeT ObICTpbIX
BpaLLeHNA AMHAMUYECKUIA KOHTAKT MEXTy XWAKOCTbIO M ra3oM yAanseT He
TOMbKO aMMWaK, HO M TBEPAbIE BELLECTBA (PAaCTBOPUMbIE 1 HEPACTBOPUMBIE).
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Mop [feficTBMeM LEHTPOGEXHbLIX CUM TBepable BELECTBa packpyuuBaioTcs
BMECTE C XUAKOCTb N COpachIBaOTCS Ha AHO HKHErO COCYAa, B TO BPEMS Kak
OYMILEHHbIE Ta3bl MEpeHOCATCS  HaBepx. JTa  CTaaWs  HEMpepbIBHOrO
CaMOOYMLLEHNS, yAaneHnst TBEPAblX YacTuL MO3BOMSET TyMaHOYMOBUTENHO
paboTath Bes pucka 3akynopusaHus. Brarogapst Tomy, YTO BcacbiBaHue Bo3ayxa
NpoM3BOAMTCS  Bpallalolleiics  LLeTKOW, OTnajaeT  HeobxogumocTb B
O0NONHUTENIbHOM BEHTUNATOPE.

Mo cpaBHeHWo co ckpyOOepom BeHTypu (anbTepHaTMBHLIM  CPEACTBOM
yhaneuus Teepabix BelecTs), ‘Becoflex’ wucnonbayeT Tombko 1/6 uacTb
NPOMBIBHOM XULKOCTM, Gornee TOro, pacrbinsieMbli pacTBOP HaXoAUTCs nof
HU3KAM [OaBneHnem, U B cuctemMe HeT oBwmx noTepb AaBreHus. [pombiBHas
XugkocTb B ckpy66epe BeHTypn HaxoauTes nog faeneHueM B 4-5 6ap (436.), 4to
noBbIlaeT pacxogbl 3Heprun. Kpome Toro, ckpyb6bep BenTypu cnocobeH
yoanutb 100% yvacTuy, pasmepom B 22 pm, a Becoflex Ha 100% adbbexTvBeH
npu paboTe ¢ yactuuamm B 3 um.

Korma aeno kacaeTcsi HEKOHTPONMpyeMbiX BbIOPOCOB Ha 3aBofax pocdaTHbIX
ynobpeHuii (hocopuThl) Ui MpK MOrpy3Ke/OuMCTKe TSKEMbIX rPy30B, LUETKA
ckpybbepa BbICTynaeT kak He3aBuCKMas CUCTEMa HacafoK, koTopas ynaBnuBaeT
TymaHbl PoOxg 11 TBEpAble YacTnuku Py, cospasast Ans paboTHkos HesonacHyto
pabouyto cpeny. Ha cTagum ynaBnuBaHus TymaHa cetyatast npoknagka yaanset
C LLeTKN BOBMEYEHHbIE Kanmnv BoAbl.

[paHynupoBaHHble  W/MNMKN  BbICYLUEHHbIE  @30THble  YAODPEeHWs  ycrewHo
obpabartbiatoTcs ckpybbepamu C LUETKOA, M BbIXOA aMMuaka W HuTpaTta
amMmoHus cocTaBnsieT <5 Mr/HM3. MHOrouncneHHble AeTanu CnvMpanbHoro
Kopryca M LIETKM MOrYT WCMOMb30BaTbCs OOHOBPEMEHHO Ans 06paboTku
Bonblmx 0bbemoB Bo3ayxa W cbpoca B eOMHCTBEHHBIA cocyd. Ha HacToswumi
MOMEHT KpynHeiilume 13 nopobHbIX ycTaHoBOK obpabatbiBatoT bonee 200 000
M3/4 HUTpaTa ammoHusi, a Manble - nuwb 2200 M3/4 (HUTpPaT aMMOHMS 1
cynbar aMMoHus).

Mpu paboTe C rpaHyNMPOBAHHON W3BECTKOBO-aMMMAYHON CENUTPOA UM
yBoOpEHNsIM Ha OCHOBE MOYEBWHbI C UCMOMb3oBaHWeM OGonblumx 06bemoB
rasa, ins Yero HyXHa yCTaHoBKa KpyNHOW (pUnbTPaLMOHHON CUCTEMBI HA YPOBHE
3emnu, cucteMe Tpebyetcs ogHa wnm 6Gornee cTaans O4UCTKM M MHANbHas
cTagust ynaBnuBaHUs TyMaHa (WM3-3a FMMKOA CTPYKTYpbl AbiMa U BO3MOXHOCTH
3aKynopuBaHus nobbix UNLTPOB UMM SNEMEHTOB Hacazok). MeTenbHble CETKM
334acTylo He MOAXOANT ANs BbIMONHEHWUS TakuX (YHKUWA M3-3a CBOEN BbICOKOI
MNOTHOCTM, KOTOPasi BNEYET 3HAYUTENbHbIE NOTEPU [ABMEHUS U BbICOKWIA pUCK
3aCOpPEHNs. JHepropacxo B TakOM Clyyae TOXE HECOpa3MEPHO BEMUK.
BonokHUCTbIE CeTkM 13 CTPYKTYpHOro Tepmonnactuka Bluefil komnanun Benvitec
Environment (Takke Ha3blatoTCs "ceTki (pa3oBoro pasgeneHuns") nossonunu
pelnTb O4eHb BaXHbIA BOMPOC: kak [OOUTHCS OLHOBPEMEHHO BbICOKON
3h(EKTUBHOCTM,  HM3KMX MOTEPb  AABMEHWS, HU3KOTO  KO3(duumeHTa
3aKynop1BaHu1s M MUHUMAIbHOM HEobX0AMMOCTI B 06CTYKMBAHWM.

B Kutae Takue ceTkM MOMb3YKOTCA OFPOMHONA MOMYRSPHOCTBIO B cihepe
ubTPaLMM M OYUCTKA TPaHYNMPOBaHHBIX YAODPEHUIA Ha OCHOBE MOYEBMHbI,
TaK Kak OHM COOTBETCTBYIOT BBEAEHHbIM TaM XECTKMM TpeboBaHWAM K
konuyecTy Bbixodswero Bewecta (< 30 wmr/HM3). [pu  mcronb3oBaHUM
ckpybOepHOi CUCTEMbI C TOPU3OHTanbHbIM MOABOAOM M ABYMS MNW Tpemst
nocnesfoBaTenbHbIMM - 3Tanami  OYACTKM  MOXHO YMEHbLUMTb  3aHUMaeMyto
obopyaoBaHvem nnowadb, ecnv ra3 noABOANTCS NapannenbHO N0 BEPXHEMY 1
HWKHEMY YPOBHIO. Ha mepBbix CTagmsix, TAe WAET HEMpepbiBHOE YBMaXHEHWe,
pacTBOPUMbIE YaCTULbl MOYEBWHbI PACTBOPSIOTCH, KOMMYECTBO —aMmMuaka
yMeHbLUaeTcs. [ins obreryeHns ycTaHoBKu, dmkcaLy 1 0benyxiueanusa kaxaas
13 6Gonblwmx 3-METpOBbIX CeTYaTblX MNaHeneil obopydyeTcs  OnopHbIMM
peLeTkamu. Takum 06pa3oM SKOHOMMTCS 3HAUUTENbHOE KOMMYECTBO SHEPTUM -
npumepHo Ha 50% Oomblue, 4YeM B anbTepHaTWMBHbIX  CUCTEMAX,
paccMaTpuBaemblx KIMEHTaMu Npexgae.

TymaH OCtOpHOI KMCMOTbI BbIXOAUT M3 peaktopa W MpOXOAWT CTaguu
KMCMOTHOM 3KCTpaKUMn KpemMHeTOpMCTOBOAOPOAHON KUCMOTON, 3aTeM nepeq
BbIXOAOM B aTMocepy 9TU 3neMeHTbl YAAnsioTCs Mpu Mpoxoge udepes
HECKomnbko 0BpbI3rMBaEMbIX CETOYHbIX (UALTPOB M (DMHAMbHbIA AEMUCTEP.
Cetku BlueFil 0bnapatoT MHOXECTBOM [OCTOUHCTB, HaNpuUMep:

PucyHok 4. Cxpy66ep cepun 'Becoflex BF' nosaau
TPaHCNOPTHOM NNaT(opMBbI.

PucyHok 5. Kaccera tymaroynosutens Benvitec ¢ ceTkoi MX095
BlueFil.
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Figure 6. BeptukanbHas cetka BlueFil ans cocyaa ¢
FOPU30HTAMbHBIM MOTOKOM XUAKOCTH.

B O6wwas KeCTKOCTb KaXAOoro Cros — TMAPOCTPYWHAs OuMCTKa He
NoBpEXaaeT BOMOKHA W NETIN CETKM.

B [loBblWeHHas TOMWMHA KaK CETKM, Tak W BONIOKHA MO CPaBHEHMIO C
APYrMMW  Cpefamu —  OMTUMU3MPOBAHHbIE NOTEPU [JaBneHus U
YCTOMYUBOCTb K 3aKyNOPUBaHHIO.

B |lpoyaitlumit BbIGOP pasMepoB CETOK — BLINOMHEHWE OaXe CaMbiX
cTporux TpeBoBaHMii N0  OrpaHMYeHWio KomuyecTsa BbiGPOCOB 6e3
nepepacxofa MaTepuarnos.

Mpu ynaenvBaHWM TyMAHOB Ha NPEAnpUATUSX MO MPOM3BOACTBY (POCKHOPHBIX
yaobpeHnn  ecTb  onpefeneHHble  CNOXHOCTW,  Kacalolnecs COBMELLEHNS
hunbTpaLmMK dochOpHON KNCNOTbI C O4UCTKOIA rasa B rpsidHbIX YCoBUsiX paboThl,
Hanpumep, B kamepax CyWKM W rpaHynsauuu moHoammoHuidocdata (MAP)/
Avammonuiidocdara (DAP).

Mpn npobnemax ¢ nnowagelo, 3aHuMaemoit obopynoBaHNeM, MOryT MOMOYb
napoBble ckpy6Oepbl C BepTMKanbHbIM COCYZOM W TOPWU3OHTaNbHLIM
ckpybbepom n gemuctepom. o Gomblueit YacT OHM NpefcTaBnstoOT cobon
TOPWU30HTaNbHbIE CUCTEMBI C "MOMEpeYHbIM" NOABOAOM, B KOTOPbIX 3MIEMEHTHI
Hacagok 1 aemucTepa MoryT ObITb YCTAHOBNEHBI U YOpaHbl B MHANBUAYANbHbIE
KacceTbl yepe3 OTBEPCTWS Ha kpbiwe. [pu aToM Heobxogumo, 4Tobbl Cpeaa
BHYTPM 9TUX KacceT MMOTHO npunerana K ee KpasMm, BEpXy U Hu3y,
npefoTBpallas npockanb3biBaHve rasa. [Jo cux nop uayt obcykaeHus, kak
MOXHO MOBLICUTb 3PGEKTUBHOCTL 3TUX CUCTEM, HE YBENWYMBas 3aTpaThl Ha
TexobcnyxuBaHue 1 notepu AasneHus. OpHako ceTka B ckpybbepe ans
06paboTkn kpeMHedTOPUCTOBOLOPOAHOM KUCMOTbI OCHOBHOMO MPOU3BOAUTENS
AvammoHuiidocdata, Yactota OMbIBaHUS TPAAMLMOHHOW Cpefbl B KOTOPOM
npueena Kk npobrnemam C npockanb3blBaHWeM rasa, Obina  ycnewHo
npoTeCTMPOBAaHA UM MPOAEMOHCTPUpOBANa  BbICOKY — YCTOMYMBOCTL K
OTNOXEHWN0 0CaAKa M 3aKynopnBaHMIO.
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