AABTEPHATUBDI
OBPALLLEEHUA
CO CTOUKUMM
OPTAHWYECKMMU
SAIPABHUTENIVM
(CO3)
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34paBblvi CMbICN 3acTaBAseT Hac OT-
[laTb NpeanoyTeHue anbTepHaTUBHbLIM, OT-
JINYHBIM OT CXWraHus TexHonoruam* ana
HEeNTpanM3aLnmn/yHUUTOKEHUS CTOMKUX
opraHuyeckux 3arpssHutenen (CO3), Tak
KaK TEXHONOMMW CUTaHUS caMu ABASAOT-
€1 UICTOYHUKOM HenpeaHaMepPeHHOro Bbl6-
poca CO3. Takoi noaxoa K npo6neme nosn-
HOCTblo noaaepunBaeT CTOKronbmMcKas
KoHBeHLuMs 0 CO3 — MexayHapoaHbIv 3a-
KOHOAaTe/bHbIW aKT, NPUHATbLIN B CTOK-
ronbMe 22 Mas 2001r. 1 BCTyNnvBLWWIA B
cuny 17 Magq 2004r.

KoHBeHUun obycnoBnvBaeT 0693aH-
HocTb CTOPOH COAENCTBOBATL BHEAPEHMIO
TEXHONOrMM U NPOLLeccoB, NpeaoTBpaLla-
loLLMX 06pa30BaHMe U BbIGPOCHI XUMUYEC-
KMX BEeLLEeCTB TaKMX, KaK AMOKCUHBbI, dypa-
Hbl, MONUXIOPUPOBAHHbIE GUBEHUNbI
(MXB) n rekcaxnop6eHson (MXb). Ctatbs 5
KoHBeHuun 0653biBaeT CTOPOHbI UCMOSb-
30BaTh flydline UMEIOLMECS TEXHONOMUN
(bestavailable techniques (BAT)) v ny4wne
npaKTUYecKne cpeacTBa OXpaHbl OKpyKa-
towen cpeabl (BEP) ana npegotspalleHns
M COKpaLLEHMUS NMOCTYNIEHNS B OKPYKato-
wyto cpeay CO3 OT HOBbIX MCTOYHUKOB®.
KoHBeHUMS aaeT BNONHE KOHKPETHOE TON-
KOBaHWe cnoBa “nyqywne” B TepMUHAX
“BAT & BEP*, T0 ecTb “camble 3 dpeKTUB-
Hble CpeAcTBa AOCTUMEHUSI MaKCUManbHO
BbICOKOrO YPOBHSI OXpaHbl OKpYXKatoLen
cpefbl, B Lenom”,

AnbTepHaTUBHbIE TEXHOOMMU HE TONb-
KO nMpefoTBpallaloT o6pa3oBaHne U He-
npeaHamepeHHble Bbiopockl CO3, HO TaK-
e 06ecrneymBaloT CHUKEHWE KanuTanb-
HbIX M TEKYLIMX 3aTpaT No CPaBHEHUIO C
MCMNOJSIb30BAHWMEM MYCOPOCKMTraTeNIbHbIX
YCTaHOBOK, 060PYAOBaHHbIX CaMbIMKU CO-
BPEMEHHbIMW NPUGOPAMK KOHTPOSISA U MO-
HWTOPWHra.?

B o6uiem cnyyae, ynomsiHyTble TEXHO-
NIOTUN UCNONb3YIOT GU3NYECKHUE U XUMMU-
yeckue cpeactBa nepesoga CO3 n CO3 co-
[epKalumx 0TX040B B MeHee onacHble Be-
wectBa. Takumun AreHtctBamu, Kak PAO3,
MuHuctepctBo OOC AcTtpanuu®, denap-
TameHT roc6e3onacHoct CLLUA® u lenap-
TaMeHT 3HepreTUkn® , Gbina BbIMNOSHEHA
OLleHKa M NoJroToBNeHbl COOTBETCTBYHO-
e ot4yeTbl N0 060MM NoKasaTenam —
KOapPULUMeHTy YHUUYTOXKEHUS
(Destruction Efficiency (DE)) n koadduum-
€HTY  YHUYTOXEHUS W  yJaneHus
(Destructive and Removal Efficiency
(DRE))** — AaHHbIX TEXHONOTMKI, UCMONb-
3yembIX ANs HENTpanuM3aLmm U yHUHTOXe-
Hus CO3.

CyLLecTBYIOT NPOMbILLIEHHbIE TEXHO-
normn yHuytoxkeHnsa CO3, oTnnyHble OT
CUraHus, a Takke GYHKLUMOHUpYoLWwne
YCTAaHOBKM, MMEIOLLME NNLLEH3MIO Ha YHUY-
TOXEeHWe HaKOMNEHHbIX OTXOA0B C BbICO-
KMMM KOHUEeHTpauusmmn CO3, B 4acTHOCTH,
MOMHO OTMETUTb TEXHOMOT IO XMMUYECKO-
ro BOCCTaHOBNEHWSA B ra3oBon dasze

(GPCR), 0CHOBHOE KaTanuMTuyecKoe pasno-
»eHue (BCD), BoccTaHOBNEHWE HATpUEM
(SR) n oKncneHne B cBepX HarpeTom Boae
(SCWO) “. KpaTkoe onucaHue 1 obeyxae-
HWe 3TUX NMPOMbILIEHHbIX TeXHO}'IOFVIVI, OoT-
JINYHBIX OT CMUIaHUs, MPUBOANTCS B HUXKE-
cneayloLwmnx pasgenax.

XMMWYECKOE BOCCTAHOBAEHUE B
FA30BOW OA3E (GAS PHASE
CHEMICAL REDUCTION (GPCR))

[JaHHaa TexHonornsa obecneymBaeTt
Haunyyllne pesynbTaTbl CPean BCEX TEXHO-
JIOTUW YHUYTOXEHUSA (HenTpanmaauum)
CO3, OT/IMYHBIX OT CXMUFaHWS, OHa UCMOSb-
30Banacb Ans yHuutoxeHus CO3—-coaep-
YKallMX OTXOAOB Ha MPOTAXKEHMU nocne-
IHUX BocbMu net’. B npouecce GPCR, pe-
aKkuusa pasnoxeHua CO3 npoucxogut B
pa3psiKeHHOW ra3oBOKW cpeae B OTCYT-
CTBME KMCNopoha, YTo npegoTBpallaet
o6pa3oBaHMe AUOKCMHOB 1 CMOCOGCTBYET
Pa3/10}KEHUIO AUOKCUHOB, NMPUCYTCTBYIO-
wyx B otxogax>8°. MpoLiecc OCHOBbIBAET-
CSl Ha peaKuuu razo—dasHoro TepMoxm-
MUWYECKOro BOCCTAaHOBMEHWS, 3aK/toYato-
Lenca Bo B3aMmMoaencTBmMmM Bogopoaa ¢
OpraHM4YecCKUMM U XIOPOPraHUYeCKUMU
coefnHeHusiMu. Mpu TemnepaTypax B au-
anasoHe o1 800 o 900 °C 1 HM3KOM aaB-
JIEHWW, BOAOPO BCTYNaeT B peaKuuto ¢
TaKUMU COEAMHEHUAMM, KaK MOAUXIOPU-
poBaHHble 6eduHunbl, AT, rekcaxnobeH-
30/1bl U CMECSMM MecTULMAOB, pasnaras
3TW BeLLeCTBa, B OCHOBHOM, Ha MeTaH
yrneBoaopoa, U HEKOTOPOE KOMMYEeCTBO
NIErKMX YrneBoaopoaoB. YrneBoaopoab!
HENTPanu3ylTca rMAPOKCUAOM HATPUS U
BOCCTaHaB/IMBalOTCA A0 xlopuaa HaTpus.
TaK KaK peaKuus ¢ BOAOPOAOM MPOWCXO-
OWT B ra3oBow ¢ase, Heobxoanma npea-
BapwuTenbHas 06paboTKa KaK TBEPAbIX, TaK
M KWIOKKUX 0TX0A0B. PaspaboTaHbl 1 WKpo-
KO MCMOJIb3YIOTCA TEXHONOMMK NpeaBapu-
TeNbHOM 06paboTKK. TBEpAbIe OTXOA4bI Me-
pepabaTbiBaloTCA HENocpeacTBEHHO, 6e3
KaKoro—nmM60 U3MeNb4YeHUs Uin YMeHb-
LeHWs! pa3MepoB GpaKLmMii 0Txog0B 1011,

B 3aBMCMMOCTM OT KOnn4yectBa OTXO-
[10B ¥ MPOM3BOAMTENBHOCTU YCTAHOBKMH, C
NMOMOLLbIO JaHHOM TEXHOMOMMM MOMKHO Ne-
pepaboTatb A0 100 TOHH OTXOA0B B CYTKM.
[aHHaa TEXHONOMMUS YHUUTOXKEHUS MOXKET
npumeHsTbes ansa scex CO3, B ToM yucne,
OTXOA0B C BbICOKMMW KOHUEHTpPaUUamu
CO03, MNXb coaepralmx TpaHchopmaTo-
poB, 6aTapeeKk M MCMONb30BaHHbLIX Ma-
cen’t,

TEXHUYECKUE XAPAKTEPUCTUKH
MPOLIECCA GPCR:

B cooTBETCTBUM C UMetoLLencst UHPOP-
MaLMen, fJaHHbIM NPoLecc AEMOHCTPUPY-
€T BbICOKME KOIDPULMEHTbI YHUHTOKEHNS
(DE) pna I'Xb, NXBb, 0TX040B, CoAaepaLLmX
[MOKCHHbI U dypaHbl, @ TaKKe CMeLlaHHbIX
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X0p cofepallinx nectuumnaos. MNpu ncnol-
TaHMU MPOMBILLIEHHbIX YCTAHOBOK B KaHa-
ne, koabodnumneHTtol DE nopaaka 99.999%
pocturHyTbl ans MX6 n MXB. ANOKCUHbI U dy-
paHbl, MPUCYTCTBYIOLME B KA4ECTBE 3arpsis-
HAOLLMX BELLECTB B MNOMXJI0POUGDEHNTOBbIX
Macnax, Takxxe NoABEPrNChb Pa3/IoKEHUIO
[aHHbIM npoL,eccoM ¢ KoadduumneHtom DE,
paBHbIM 99.999%. AHanornyHble UcnbiTa-
HUS, NpoBefeHHble B AINOHWUW, U BbINONHEH-
Hbl€ OLEHKM YPOBHS Pa3/0XKEHUS OUOKCH-
HOB M pypaHoB B oTXxoax B npouecce GPCR,
TaKXe NnoKasanu BbICOKMN KO3pdULMEHT
yHU4YTOXKEHNUA — DE, COCTaBWBILIUN
99.9999%711,

IKOANOTMYECKUE NOKA3ATEAMU:

B npouecce GPCR Bce BbI6GpPOCHI U TBEP-
[lble 4acTULbl MOTYT GbiTb YNOBEHbI ANS UX
aHanusa v ganbHenLwen nepepaboTKK, ecnu
Heobxoaumo’*t, OcTaTKu, o6pa3oBaBlumne-
csl B npouecce, CoCToAT M3 Noy4aemMoro
rasa, BoAbl ra3onpomMbiBaTens, necka u
LWNaMoB OT NepepaboTKU (OYUCTKKM) Nosyva-
emMoro rasa. B nonyyaemom raze B npouec-
ce GPCR AMOKCUHbI U pypaHbl He Gbln 06-
HapyeHbl. Mo AaHHbIM, NPeACTaBAEHHbIM
KaHapgow, oTCyTCTBYIOT KaknMe —nmnbo HEKOH-
TponuMpyeMble BblGPOCHI OT NPUMEHEeHUs
[laHHOro npouecca Afa yHu4ToxeHus NXb-—
coaepXaluyx matepuanosis.

[aHHas TexHONMorMs npoLia NPoMbiLL-
NEHHbIE UCMbITaHWUS, NMLIEH3UPOBaHa U UC-
nonb3yetcs B ABCTpanuu, AnoHun n KaHa-
ne. Kpome Toro, B CnoBaLkKon Pecnybnuke
naaHUpyeTca ocylecTBIEHNE NUIOTHOIO
npoeKTta no yHuytoxeHuto CO3 nytem uc-
nonb3oBaHusa npouecca GPCR process’.

KATANMTUYECKOE PASNOXEHUE (BCD)

[aHHas TexHonorusa 6bina Ucnonb30oBa-
Ha Ana nepepaboTkM 601bWOro o6bema oT-
XO/[I0B C BbICOKMM coaepxaHuem CO3, Ta-
Kux Kak 4T, NMXB, AMOKCHHbI 1 dypaHbl. Tex-
Honorus BCD saBnsieTcd ycoBepLEHCTBO-
BaHHbIM BapuMaHTOM pa3paboTaHHOro pa-
Hee AreHTCTBOM MO0 OXPaHe OKpyXKatollen
cpeabl CLUA npouecca KaTanuTU4eCcKoro
[exn0pupoBaHua AN BOCCTAHOBJIEHMS
NMo4YB M 0CaZIKOB, 3arpA3HEHHbIX XJIOPCOAEP-
aLMMKU OpraHMYyecKMMKM BellecTBaMu™®,

B texHonorun BCD TBepable v Xuakue
0oTX0Abl NMOABEpPratoTcs nepepadboTKe nyTem
HarpeBaHusa go 300 — 350 °C B Bogoposa-
HOW cpefe Npu HopMasabHOM AaBAEHUU U
NPUCYTCTBMM CMECH YITIEBO0POAOB C BbICO-
KOW TOYKOW KUMEHUS, TMAPOOKUCHU HATPUS K
KatanusaTtopa. Bo Bpems npouecca BbICO-
KO peaKTMBHbIM aTOMapHbI Bogopoa, o6pa-
3yloLIMICS B NOAOrPETON CMECH, pasnaraet
XNopopraHuyecKre 1 apyrme otxodbl, ¢ 06-
pa30oBaHWEM HEOPraHUYECKUX CONEN, MHEP-
THbIX OCTaTKOB W BO/lbl. 3aTEM KaTanuaaTop,
ncnonb3oBaHHbIM B BCD, otaensetcsa oT
0ocajKa, BOCCTaHaBIMBAETCS U MCMONb3YeET-
csl NOBTOPHO"85,

TexHonorus BCD no3sonseT yTuamMsnpo-
BaTb A0 20 TOHH 3arps3HEeHHbIX TBEPAbIX
0TX0A0B B Yac 1 Ao 9000 NUTPOB KUAKOCTH

3a 0aMH pas. Ha ocHoBaHuuK npouecca BCD
MOYHO pa3paboTaTb YCTaHOBKM MEHbLUEN
NpPOV3BOANTENbHOCTU. 3arpsa3HeHHble no-
4Bbl M OCaAKM TPeGYIOT HEKOTOPOK NpefBa-
putenbHon 06paboTKM A0 MCMONb30BaHUK
TexHonorun BCD, KoTopasi, B OCHOBHOM,
npumeHsaeTcs ans 06e3BPeKNBaAHUS KUA-
KMX OTXO/[I0B’.

TEXHUYECKUE XAPAKTEPUCTUKH
NMPOLIECCA BCD:

3amepbl CO6POCOB M BbIGPOCOB OT yCTa-
PEBLUNX YCTAHOBOK, MCMOMb3YIOLIMX TEXHO-
noruto BCD, noka3sbiBanu Hann4me xnopo-
OpPraHuKM 1 IMOKCMHOB, HO YCOBEPLLEHCTBO-
BaHHOE 060pyaOBaHMWE NO3BONSET AOCTUYb
DREs >99.99999% ana 30%-ro AAT wu
>99.999999 ansa 90% MXB*. Bo Bpems
OMbITHbIX UCMbITAHWIM 60Nee BbICOKUE KO3d-
duumneHTbl pasnoxkeHus (DEs) 6biim nonyye-
Hbl ana TXB, 44T, MXB, AMoKcKMHOB U dypa-
HOB'.

IKOANOTMYECKUE NOKASATEAMK:

B npouecce BCD Bce BbIGPOCHI M 0caj-
KW MOTYT ynaBnuBaTbCs A8 NpoBefeHUs
aHannsa 1 NOBTOPHOMN OYUCTKM, ECNIN HEOO-
xoamMmo. B uenom, texHonorns BCD cuuta-
€TCSs TEXHOJIOrMEN C HEBBICOKMMM PUCKaMMU'.
BbI6poCbl AMOKCMHOB 1 GYpaHOB C AbIMOBbI-
MU ra3amMu rnpu UCnonb30BaHUM TEXHONOMUK
BCD ansa yHuutoxenus MNXb-coaepxalymx
OTXOAOB, MO CPABHEHUIO C APYrMMU TEXHO-
JIOTUSIMM CXKUTaHWUs, OblIN Fropasfo HUXe.
TexHonorns BCD 6bina ucnonb3oBaHa ans
yHUUTOXKEHUA 42000 TOHH 3arpA3HEHHbIX
MXB no4s'’. AHANOrM4HO, aHHas TEXHOO-
rMs TaKXKe NpuMeHsanacb AN CUAbHO 3ar-
PSASHEHHON AMOKCMHAMM TepPUTOPUM Npea-
npuatua CnonaHa HepatoBuye B Yeluckown
Pecnybnuke. K coxkaneHuio, o4mLLEHHbIE
0CaJKM M UCMONb30BaHHbIE MacnsiHble Be-
LecTBa 6blIM COXIKEHbl Ha MYCOPOCKUTra-
TeNbHOM 3aBoje, aKcnnyatupyemom SITA
Boremusi B Yeluckon Pecnybnuket®.

[JaHHas TexHonorns nuueH3mpoBaHa
151 NPOMBILLIEHHOTO UCMONb30BaHuWs B AB-
ctpanuu, CLUA, MeKkcuke, Ucnanuu, Yeulc-
Kon Pecnybnuke n cocegHunx ctpaHax LieHT-
panbHoi 1 BocToyHoi EBponbl’.

OKUCAEHWE B CBEPX HATPETOW BOAE
(SCwO)

B faHHOW TEXHONOrMKU UCMONb3YIOTCH
YHUKaNbHble CBOMNCTBA CBEPX HarpeTon
BOAbl (C TEeMMNepaTypon, NpeBbllatoLen >
374 °C, v paBnexHvem > 22 MIla) ons non-
HOr0 OKMCNIEHWUS U PA3NOKEHNSA TOKCHMYHbIX
OpraHMYyecKMx BeLLeCTB M 0TX040B. B paH-
HMX CMCTeMax MOCTOAHHO Habnaannchb
npo6nemMbl HaAEXHOCTU U KOPPO3uW mare-
puanoB ob6opynoBaHus. B HacTosuee Bpe-
M$1, 3TW NPO6GEeMbl YCMELWHO yCTPpaHeH bl ny-
TEM UCMONIb30BaHNSA @aHTUKOPPO3UIMHBIX Ma-
TepManoB U crneymanbHOW KOHCTPYKLIMK yC-
TaHOBOK. B HacToswee Bpemsa ycTaHOBKa
NPOMbIWNEHHOro MacwTaba, UCNOoNb3yto-
was npouecc SCWO, dyHKLUMOHMpYET B Ano-
HUK. MNocne adpdeKTUBHON LEMOHCTPALUN B

mMaclutabax NMNOTHOro 3KCNEPUMEHTa U 0-
paboTKM, AaHHbIA NpoLEecCc HeaaBHO 6bin
0[06peH Ans NoIHOMaclTabHOro Ucnosb-
30BaHus B CLLA71219,

CBepx HarpeTas Boja U3BecTHa TeM, YTO
MMeET 04YEeHb XOPOLLME CBOWCTBA KaTanmsa-
TOopa B peaKLUUsix BOCCTaHOB/IEHUSI OKUCIEe-
HMEeM, NyTeM PacTBOPEHUS OPraHU4EeCcKOro
BellecTBa M Kucnopoaai®. SCWO asnsetcs
BbICOKOTEMMEpPATYPHbLIM NMPOLIECCOM, NPOTE-
KaloLeM Mpu BbICOKOM AaBNEHUU B MOJSIHO-
CTblO 3aKpbITON CUCTEME NPU TEMMepaType
400 — 500 °C n paBneHuun 25 Mlla, cno-
CO6CTBYIOLWMX BbICTPOMY 3aBEPLUEHMIO MPO-
Liecca okucneHus. MpoayKTbl BOCCTaHOBIE-
HUS BKJItOYAIOT ABYOKMCH Yyrniepoa, Heopra-
HUYEeCKUe KNcnoTbl M conun. icnonb3oBaHue
CUCTEMbI OFpaHUYMBaETCa nepepaboTKOM
MUAKOCTEN 1 TBEPAbIX BELLECTB C COAEPHKA-
HWEeM opraHunyecKkoro BellecTea < 20% u au-
aMeTpoM TBepabix BellecTB < 200 MUKPOH.
OTx04bl C BbICOKMM coaeprkaHneM NXb B pe-
3ynbTaTe npouecca 06pasyloT KUCNOTHbIE
0CajKW (HU3KKK ypoBeHb pH), U noaTomy,
4TOObI N36€EXKaTb KOPPO3MK 060PYAOBAHMS,
mMaTepuarsn, U3 KOTOPOro OHO M3roTOBJMIEHO,
1 NpPUCOeaNHEHHbIE TPyObl 06pabaTbiBatOT-
CSl WEeNOYHbIMU PacTBOPaMM AN HENTPaSIK-
3aunnt1o,

MmMetowasca AeMOHCTpaLMOHHas ycTa-
HOBKa, OCHOBaHHasi Ha SCWO, nmeet npo-
M3BOAMUTENBHOCTL OKONo 400 Kr/4yac, ume-
toTCS MAaHbl YBENUYEHUS NPOU3BOAUTENb-
HocTu o 2700 Kr/4vac. Mpouecc SCWO uc-
Nonb30BaNCca A1 YHUHTOXKEHUS WMPOKOTo
creKkTpa martepuanos, B Tom yucne CO3,
NPOMBbILWNEHHbIX OPraHUYECKUX XMMUKATOB,
XMMUKATOB, UCMOIb3YEMbIX B CEIbCKOM XO-
391CTBE, B3PbIBYAThIX BELWECTB, a TaKKe
OYMUCTKM LIMPOKOIO CMEKTPA 3arpsi3HEHHbIX
06GbEKTOB, TAKMX KaK NPOMbILWNEHHbIE CTO-
KM, UMbl (LLNaMbl), XO39MCTBEHHO—ObITOBbLIE
CTOYHblE BOAbI, 3arpsidHeHHble MXb, nectu-
unaamu, anndatmyeckumMu 1 apomatmnyec-
KMMW ranoreHcogepalumm Bellectsa-
MV|10'12.

TEXHUYECKHUE XAPAKTEPUCTUKH
NPOLECCA SCWO:

3apeructpupoBaHHasa adpOEKTUBHOCTb
YHUYTOXEHMA 1 yaaneHusa (DREs) ans TexHo-
norun SCWO coctaBnseT > 99.99994% anq
nepepaboTKN AMOKCUH COAEPHKaLLMX OTXO-
0B ¥ >99.999% ANe YHUUTOXKEHUSA pa3nny-
HbIX OMAaCHbIX OPraHUYeCKUX COeAMHEHUN (B
TOM 4MCne, XI0P CoAepKallux pacTBopuTe-
new, NXB v nectTMumnaoB)*22°, IKcnepuMeH-
TanbHOE TECTUPOBaHWE MOKa3ano 3Hauyu-
TeNbHbIM NOTEHUMWaAN NS BbICOKOIDDEKTUB-
HOro yHuytoxeHus MXb nytem ucnonb3osa-
HWUS JaHHOM TexHonoruu’.

IKOANOTMYECKUE NMOKA3ATEAU:

Mpn ncnonb3oBaHmn npouecca SCWO
BCe BbIGPOCHI U OCTAaTO4YHbIE BeLEeCcTBa MO-
ryT 6biTb YJI0B/EHbI AN19 AalbHENLIErO aHa-
M3a U A00HUCTKM, ecnn Heobxoammo'. la-
30006pasHble BbIGPOChl — HE3HAYUTENb-
Hble, OTMEYEHHbIW YPOBEHb OHOOKUCH yr-
nepopa cocransier < 10 ppm, OHU He co-



[epxaT TBepablX YacTuLl, OKMCNOB a3o0Ta,
X/I0PUCTOrO BOAOPOAA MU OKWUCIOB CePbI??.
MNocneaHune ncenegoBaHWs Nokasanu, 4To
o6pasoBaHre PCDD/F MOXeT NPONCXOAUTb
npw onpeaeneHHbIX yCI0BUSX BO Bpems pas-
noxkexusa MNMXb npy MCNosb30BaHUKN AaHHOM
TEXHONIOTMKU?2, MO3TOMY TpebyeTcs 0653a-
TeNbHbIM MOHUTOPUHI BbliGpocoB CO v Haa-
NeXallui U NOMHbIA KOHTPOb 3a GYHKLIMO-
HUpoBaHWeM 060pPyAOBaHMS.

BOCCTAHOBAEHUE HATPUEM (SR)

[aHHas TeXHONorms cHMTaeTCcs XOpoLlo
npopaboTaHHOKW, UCMONb30Banachb B NMpo-
MbILLIJIEHHOM MacwTabe B Te4eHune paga net
ans nepepaboTKyM OTpaboTaHHbIX Macen ¢
HU3KMMMU U BbICOKMMMW KOHLIEHTPALMSAMMU
MXB. TexHoMOrMs ABNAETCA MEPEHOCHON U
LUMPOKO MCMNONb3YeTCs AN YHUYTOXKEHUS
MXB Ha NPOM3BOACTBEHHbIX yYacTKax, rae
pacnonaratoTcs paboTtatoLime TpaHchopma-
TopbI”.

B npouecce SR nosHOCTbIO BIBOAWTCS
xnop u3 MXb nytem BOCCTaHOBAEHMS LWEN0Y-
HbIM METaNNoM Npw paccenBaHUmn HaTpUS B
MUHepanbHbIX Macnax. Mpouecc gexnopu-
pOBaHMA OCYLLEeCTBASETCA NyTeM nepeme-
LUIMBaAHUS PEaKTUBHOWM CMECK B CyXOW a30T-
HOW cpefe nNpu HOPMalbHOM [AaBlIEHUM.
Pa3mep yacTuLl mMeTannnyeckoro HaTpws,
€ro KOHLIeHTpaLmsa 1 onTumanbHas Temne-
paTypa peaKkLMn MEHSIETCS B 3aBUCMMOCTU
OT TMuMa ucnonb3yemoro npouecca SR.
MpeaBaputenbHas 06paboTKa 3aKnoyaeT-
c B yAaneHuv Bnarv U3 peareHtoB. B KoH-
Lie peaKLmm n36bITOK HaTpuUa yaansetcs ny-
Tem fo6asneHus soabl. [pu ncnonb3oBa-
HUKU npouecca SR o6pasdyeTca MUHUMaNb-
HOe KONM4YecTBO TBepAoro ocagka. obouy-
Hble NPOAYKTbI peaKLuu: Boaa, X1opua Ha-
TPUS, TMAPOOKUCH HAaTPUSA U BUbEHUNbI. O4u-
LWeHHble Macna MOXHO MCNofib30BaTh Mo-
BTOPHO®.

MepeaBmXHaa ycTaHOBKa, UCNOSb3YLO-
was TexHonoruio SR, Npou3BoAUTENbHOC-
Tbto o 15000 nMTpOB Macna B CyTKM, UC-
nonb3oBanacb Ang nepepaboTKu 3arpas-
HEHHOro TpaHcPopMaTopHOro macna, co-
nepxatero MNXB’. 3HavyeHne KoaddULIMEH-
Ta yHnyTOoXeHus (DE) npeBbiwaeT 99.999%,
N 3bDEKTUBHOCTb YHUHTOKEHUS U yaNeHns
(DRE) — 99.9999% oTmeuyeHbl gns xnopa u
rekcaxnop6eHsona. CyulecTByeT BeposT-
HOCTb BbIGPOCOB a30Ta M Bogopoda, Toraa
KaK MHPopMaLmsa 0 BbIGPOCax opraHnyec-
KMX BELLEeCTB OTCYTCTBYET. TeM He MeHee, ne-
pepaboTka BOCCTaHOBNEHNEM HaTpueM (SR)
oTpaboTaHHbIX TpaHCHOPMaTOPHbIX Macen
yCMewHo NpoAeMOHCTpMpoOBana CooTBeT-
CTBME 3aKOHOAATENbHO YCTAHOBEHHbIM
KpuTepusam CLUA, EC, KaHaabl, ABCcTpanuu,
AnoHunn n KOxkHO—AdpurKaHcKon Pecnybnu-
KW. [laHHasi TEXHONOTUS WMPOKO MCMONb3y-
eTcsi BO BCeEM mupe’.

APYTUE TEXHOAOTUU, OTAMYHBLIE OT
CXWUrAHUA

TEXHONOIMM YHUUTOXKEHUSA OTXO[I0B, CO-
nepxaumx CO3, OTAUYHbIE OT CXUraHus,
ABAAOTCA 061acTblo, rAe MMetTes 6oblne

BO3MOXHOCTU AN19 pa3paboTKu 1 BHeape-
HWUSI HOBbIX TEXHOOTMI, HO 3HAHWUS O HUX U
peanu3aumsa Taknx TEXHONOMMI orpaHuye-
Hbl. Bonbluee Yucno TEXHONOIMI CyLLeCTBY-
€T B NPOMbIWNEHHOM MacluTabe (Hanpumep,
npouecc CDP HenpepbIBHOrO pexxMma 3am-
KHYTOM Lienu, ucnonb3yemblit Ha Kunpe2*a-
NI O4YUCTKM TpaHCPOPMaTOPOB, 3arpsi3HEH-
HbIX MXB), 1 HECKONIbKO MHOroo6elLLatoLmx
TEXHOIOMUI, KOTOPbIE MOXHO ByAET UCMOSb-
30BaTb B GnMKanMLLIEM ByaylLeM, Hanpumep,
N5t OYUCTKM MYCOPOCKMIaTebHbIX YCTaHO-
BOK, 3arpsi3HEHHbIX NOAUXN0PANGEH304M-
oKcuHamun/dypaHamun (PCDD/F), netyymx
30/, a TakKe MNXb-cogepKalmx 0TX040B
(OCHOB@HHbIX Ha Pa3fMYHbIX KaTaauTuyec-
KMUX peaKLmsaxs26),
k ok ok

Ha HegaBHO 3aBepluMBLUENCS BCTpeYye
B basene, Pa6oyas rpynna no paspaboTke
“Bagenbckoro PykoBoacTBa No o6palleHmto
C oTxoAamu, cogepxwalummm CO3” npuwwna
K €JMHOMY MHEHMIO —PEKOMEHA0BATb, YTO-
6bl UCMONb3yeMble TEXHOIOTMU UMENN CMo-
COOHOCTb [OCTMXeHUs KoadbbuuneHTa
yHUUTOXKEHMs (DE), paBHOro 99.9999%, npwm
nepepaboTKe OTXOA0B, COCTOSALLMX U3 UK
coaepalimx CO3 B KonnyecTse, NpeBblLla-
owem 1%. fpynna Takxe, NOMMMO Mpoye-
ro, NPWLLNA K CornalleHnto peKoMeHL0BaTh
onucaHHble Bbllwe TexHonormu (GPCR, BCD,
SCWO u SR) B KayecTBe TEXHONOIMI “IKO-
JIOTMYECKU MPUEeMIEMBIX U IKOHOMUYECKM
JOCTYNHbIX?"". HeaaBHUE UccnenoBaHus
TaKXe PEKOMEHYIOT MPOBECTU OLIEHKY MMe-
IOLLMXCHA TEXHONOTUM YHUYTOXEHUA CO3 no
BCEM TEXHO/IOFMYECKMM MapameTpam —
TEQ (B TOM 4ncne no 060nM ee 3neMeHTaM:
PCDD/Fs n MNXB), KoTopble 6bl BKAOYaNu
KaK obpa3soBaHue MNXBb, Tak n PCDD/Fs.

L[ OKyMeHT noarotosfieH r—HoMm Max-
Myaom A. XBava (MHCTUTYT NONIUTUKM YC-
TOMYMBOro pa3Butus, Mcnamabag, lNa-
KuCTaH, e—mail: khwaja@sdpi.org http:/
/Www.sdpi.org), B pefaKLMK OT OKTA6-
ps 2004 roaa.

BHeceHbl U3MeHeHnsa r—Hom WHA-

pux Metpnnkom (Arnika Association —
lMporpamMma no TOKCMYECKUM Belle-
cTBam 1 otxoaam, lNpara, Yeuwckas Pec-

nyénuka, e—mail:
jindrich.petrlik@arnika.org, http://
english.arnika.org), Bepcus, anpenb
2005 ropa

Pa6oyasa rpynna MexayHapoaHOW ceTu
HenpaBUTENbCTBEHHbIX opraHm3aumm (IPEN)
no AgnoKcuHam, MNMXb n otxogam

Pa6ouyasd rpynna IPEN no agnoKcuHam,
MXB v oTxogam 6bina co3aaHa B Mae 2001
roaa, B LLBeunn nocne yTBEpPKAEHUS TEK-
cta Ctokronbmckon KoHBeHuuun. Paboyas
rpynna, B paMKax CBOEW KOMMETEHLIUN U
MMEIOLLMXCA pecypcoB, NPoBOAUT paboTy,
HanpaBfeHHyIo Ha obecrnevyeHune Toro, 41o-
6bl Mepbl, HanpaB/iEHHbIE Ha COKpalleHne
3arps3HEHNS OKpYyXKatoLlen cpeabl AUOKCK-

Hamu, MXB 1 cogepalmmMmn Ux oTxodamu,
COOTBETCTBYIOLWUM 06pa30M UCTOSIKOBbIBA-
JIUCb ¥ B MOJIHOM Mepe BKJIYanucb B Me-
PONpUATUS M HaUMOHalbHbIE MNaHbl Aew-
CTBUW Kaxaown cTpaHbl, paTuduunpoBaB-
wen Ctokronbmckyo KoHBeHuuto. Kpome
TOro, paboTa rpynnbl HanpaBieHa Ha Npo-
[BUXEHUW NMOSIUTUKU U NPAKTUKKU B KaXKA0M
PErMoHe 1 KaxJon CTpaHe, HaleNneHHbIX Ha
NIMKBKUAALMIO AnoKeuHoB u MNXBH0 cokpale-
HUE OGBHEMOB M YHUUTOXKEHUE OTXOA0B, a
TaKKe BHeapeHWe COOTBETCTBYIOLLEN CUCTeE-
Mbl 06pa3eHus ¢ otxogamu ans CO3 coaep-
YKalllMx OCTaTKOB.
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