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COOEPXAHNE

» 3arpsisHeHune oKkpyXxarLlen cpeabl Ha npumepe
HEPTSAHOrO 3arpA3HEHNA POCCUNCKON APKTUKU

o JKOoNnorn4yeckme nocnencTBus 3adlpA3HEHUNA
° SKOH,EI,aI'ITI/IBHbIe TEXHOJ10ITNIN PEKYJIbTUBALUN

 HoBasa cneunanunsauus Ha xumagpake MI'Y:
«IKorornyeckas Xxmumma n akoaganTuBHbIE
TEXHOJ1I0MNN»
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[[ASOL0OBbIYA HA AMAIJIE N MAJIbIE
KOPEHHBIE HAPOLbl CEBEPA
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[ToceneHne manbIx
KOPEHHbIX HAPO40B
CeBepa — HeHLbl U XaHTbl




SAIPASHEHUWE APKTUYHECKUX CUCTEM
HEOTAHBIMA YT TIEBOOOPOLOAMU

e

JKcnyaTauuoHHbIe pasfnnBbl - MPUBbIYHAA KapTUHaA AN
xutenen AHAO, XMAO n gpyrux permoHoB HedbTe406bIYK
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IKCINEANUUNA HNC «Akagemuk Mctucnas KEJIAbILL»
(23.09.2020 — 01.11.2020)
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OLEHKA AKTYAJTbHOW 1 MOTEHUMAIBHOW

TOKCUYHOCTHU MO MOJIEKYJIAPHOMY
COCTABY HEDTK
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3arpsa3HeHne HepTAHbIMU
yrrneBoaopoaamMu: aKktyaribHble U
oTharieHHble nocneacTBuUA

" O [pAmoe Bo3aencTBME —
/ o = OCTpadA TOKCUYHOCTb

Cardiotoxicity and P First overwintering

KoHTaKT morphological impacts

HepTb-MKpa | —

" A S| HopmarnbHoe
assuTye
e P =

AL iy i J——
/SF\\ -
2 i\ Low ol axposurs yMeHbUJeHVIe )

- 1
' pasmepa .
W p— OTganeHHble NocneacTBuUS:

Medium ol expost / dKKYM J'IFlLl,l/IFl
( He moryT My
nMTaThCs MAHOPHBIX
High ol axpos: T TOKCUYHbIX

AKTyanbHble KOMMOHEHTOB

: QmaneHHue MNAY: OpHa kannga Ha 6accenH




Bo3gencrBrne cambix OnacHbIX KOMAIOHEHTOB
HedTU - NONUAOEPHbBIX apOMaTUYECKUX

yrneeBoaopoaoB (I'IAY) - Ha pb|6

PacTBopeHHas n gucneprmpoBaHHagd

Hechb rmaBHasA MULLEHD - pb|6a

piliine: 4/

I'Iap,aeT depTUnbHaNA

dbyHKUMA
P avbn.g 00000
W e0000
| GG‘G‘ | i = 3
e
HO™ 00000
MAY >3 mgr/n 17-b actpapmon * 90000
~ 00000
Pbi6a Menbye u meHblue kpb®*@®®




MUTPALMA NAY MO TPOPUYECKOW

LIEMW: OCHOBHAS YIPO3A ANA KMHC

Mo yrpo3oun — KOpeHHble
Mano4vncneHHsle Hapoabl CeBepa
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HecooTBETCTBME CTaPbIX

cueHapmneB HOBbIM pealrindmv

* [1pnymnHbI DONbLLUMHCTBA KaTacTpod B APKTUKE
- HecoOoTBeTCTBME CTapbix cueHapues JIAPH
HOBbIM KNMMaTU4YECKUM peanuam

* Pe3skoe noBblilLeHNE TeMMnepaTypbl BNEYeT 3a
cobon HEYCTONYNBOCTb MHOTONETHEMEP3ITbIX
nopoA. Katactpodbl pa3BmBakoTCA No
3P PEKTY AOMUHO

 Heobxoanma paspaboTka HOBbIX CLLEHAPUEB U
TEeXHONOoMMu



HeobxoamMmocCTb XUTb U AymMaTb
No-HOBOMY: CTpaTernm BbbRKMUBaHUS
RESILIENCE
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30-neTHun ntor paboThl
denepanbHoro kpyrnoro ctona CLUA
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P uU3nKko-xummn4yeckne MeToabl:

obicTpblie U 9P EKTUBHDLIE

- YCKOpEHHOE OKUCrieHne

- ONEKTPOKNHETNYECKOE pasroXeHune
- TepMmunyeckad pekynstmBauus

- BakyymMHagqa akcTpakuungd

- [lpombliBKa

- QKCTpaKums pacTBopuUTenamMm

- dnoTtauyugd

- cnonb3oBaHne copbeHToB

OCHOBHOM HEQOCTATOK: )KECTKOE BO3AENCTBME Ha 3arps3HEHHYO cpeay
18



ONEKTPOKUHETUKA:

MexaHu3mbl:
*3N1eKTPOOCMOC
*3J1IEKTPOMUrpaLms
*3rekTpodopes

BapgosHasa 3oHa
(mouBa)

YpoBeHb rPYHTOBbLIX BOL,

HacblweHHas 30Ha
(rpyHTOBBIE BOAbI)

Electrokinetics; ~$117/m3 (Federal Remediation Technologies Roundtable)



20



HAWJTYYLWE OOCTYIHbIE

TEXHOJTIOI W

DEAEPANIBHOE AFEHTCTBO
MO TEXHUYECKOMY PEMYNIMPOBAHWIO U METPONIOMMA

HAUMOHANbHBIN roctp
CTAHOAPT
POCCHUMACKOMW 57447—
®EAEPALUUNM 2017

Haunyqume AOCTYNHbIE TEXHONOrnMu

PEKYNbTUBALUA 3EMEIb U 3EMEJIbHbIX
YYACTKOB, 3ArPA3HEHHbIX HE®TbIO
N HE®TEMNPOAYKTAMU

Kputepun oTHeceHNA TeXHOSTOMUMU K
Hauny4dwen goctynHou (HAT):

a) HAaMMEHbLUMIN YPOBEHb HEraTUBHOTO
BO3ENCTBUA Ha OKPYXKatoLLyto cpeay B
pacyeTe Ha eanHNLY BpeEMEHU, 0ObeM
Npon3BOAMMOM NpoayKUuK (ToBapa),
BbINOSHAEeMON paboTbl, OKa3blBAEMOUW YCNyru

6) akoHOMUYecKkasa 9P PEKTUBHOCTb
BHEAPEHNS U 3KCnnyaTauuu;

B) NPUMEHEHME PECYPCO- U
9Heprocbeperarwmx MeTOOOB;

) nepnon BHeaPEHUS;

0) NPOMbILLIIEHHOE BHEAPEHME HA 2 Unun
bonee obbektax B PO



OTeuecTBeHHaAA nNpaKkTuka:

3Tanbl peKkynbTusauum

TeXHNYEeCKNU

ononornyecknmn

OrpaHuyeHne pacnpocTpaHeHus
o Jlokanusauus

o CpoepxuBaHve

o Cbop c noBepxHOCTH

DPU3NKO-XMMNYecKmne MeTOodbl
MpombiBKa / peHnpoBaHme

@]

o  OKCTpakums

o Copbuuns

o Tepmogecopbums

D FOCT P 57447—2017

PEKYIIbTUBALMA CBOOUNTCH
K MEXAHNYECKOMY
YOAJTIEHNIO SATPA3HEHHOTO
CIloA N SACEBY CEMAHAMNA
MHOTONETHUX PACTEHUM




Cneyndumka sakocuctemMm ApPKTUKN

* Hu3kne TemnepaTypsbl

» BbicoKasi ya3BMMOCTb K OMOTUYECKUM U
aHTPOMOreHHbIM CTpeccam

* Hannyne negoBOro NOKpoBa
* Bbicokaga nogBep>KeHHOCTb MNoYB 3p03nn
» KopoTKuun BeretaunmoHHbIN Nnepuoa

v

HeobxoanmocTb MPUMEHEHUS XKU3HECTONKNX
3KoaganTUBHbIX TEXHONOMM
23




JkoaganTuBHaa XMMus

QKoaganTuBHass XMMNA — U3y4YeHNe MeXaHN3MOB
camoperynsaumm B npupoae, HanpasrneHHOe Ha co3gaHue
XUMUKATOB, MarepuanoB U TEXHOMOIMMN, UMUTUPYIOLLLNX
npupoaHble Npouecchl agantauun K BHELLHUM BO30ENCTBUSIM
(camoouunLleHne, camoperynauma u T1.4.)

IrinaV. Perminova*

From green chemistry and nature-like
technologies towards ecoadaptive chemistry
and technology

https://doi.org/10.1515/pac-2018-1110

Pure and Applied Chemistry, 2019, 91(5), 851-864 24



'YMUHOBbIE CUCTEMbI B
OKPY)KA}OLI.IEVI CPELlE

2-20% 'B
BeyHas mepanoTa

BYpbiiA Yronb [ Canponeiib




OYHKUWWN XN3HEOBECHEYHEHWUA
['YMNHOBbIX CUCTEM

3aLlinTa XUBbIX OpraHM3MmoB —
CBA3biBaHME U AETOKCUKALIMA TOKCUKAHTOB
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IMyIibCumn
[TnkepuHra




CBA3bIBAHUE U AEKTOKCUKALINA

JDKOTOKCUKAHTOB

3alluTHble CBOACTBA NYMWUHOBbIX CUCTEM — B3aUMOAEUCTBUE C IKOTOKCUKAHTaMU

BbiGopKa 'yMMHOBbIX CUCTEM \/\./\o/\ I:,?}E(I &b?eugtle)rag(: l:: I‘I)) PL(‘)(H\QmI:ZS{)
U3 pa3HbIX cpeA: NoYBhbl, j\
BOAbI, TOP®, Yrosnb — rpagueHTt o i L N N
CTPYKTYPbI U CBOMCTE MecTULMLY, ‘P L - )\NJ\N/)\N/\
cl N
14 GO ch’C'BT Coal HA @s//o i )‘:'l:j'\ MecTUumAabI
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YMUHOBBIMU CUCTEMaM PALUOHAJIbHBIN AN3AUH TYMUHOBbLIX NMPOAYKTOB
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[OV3ANH NMPUPOAONOAOBHbLIX TYMUHOBBIX

MATEPUAJIOB C 3AJAHHBIMW CBOUCTBAMMU

CTABUIN3ALINS HAHO‘-IACTVILI, UMMOBUIN3ALNA AKTUHWOB

npowssomnuie O PU(V) [=> Pu(IV)
B o o
1010 ﬁ o

uuuuu we Pu(V) 8 npucyrcreum B (CHP) n
Hauopaameprm ecbd)eKT

BOAHBIX

YMWHOBbIE FMAPOXUHOH-
Npou3BoAHbIE

CbIPbE: j
HETOMNJINBHbI
BYPbIi YroJib

MOANDOUNKALNA NMOBEPXHOCTU COPBLUMA HA HOBEPXHOCT N




NPUNPOLONOLOBHBIE MEXAHU3SMBbI:
TBEPObIE CTABUITM3ATOPLI SMYTbCU

doopmumpoBaHus
He(pbTeMUHEparbHbIX arperaTos

3anus CB.. JlaBpeHTUA
(Kenneth Lee, Kapaga)

OMA Applicationiand
Mixing Treatment

OMA Formation

Qil Degradation

50 days.at05°€:

+ 60% total Hydrocarbons
- 75-88% total alkanes

% 55-65% PAHs




PASPABOTKA INMPOMbBIBHbIX AFEHTOB [AJ14

OYNCTKN TPYHTOB: NPUHLNUM AENCTBUS

e [lpuHUMN AencTBus
~~ NPOMBbIBHbIX areHToB:
oil-wet substrate Nn1eHKa Ha NoBepXHOCTU
- KaMHEeN «MNoAKUMAETCA»
3a cyet aencteusa MNMAB

(a)

substrate

. -« Bcnyyae
(b)  chemicalreduces  PA3PAO0OTAHHOMO COCTABA
substrate i ees  OoTAensaoLwancs kanns
: HePTSAHOIro
yrnesoaopoaa

MHKaMNCcynupyeTcs B
() 20 | o CoCcTaBe ryMMHOBO-
ubstrate ” o outacant - surectent 6EHTOHUTHOM CYCneH3Un

prevents
water redeposition
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JTABOPATOPHDBIE TECTDI:

KAK 2TO PABOTAET

Mecok, 0.6% Tllecok, 1.2% [lecok, 0.8% [amnbka, 0.6% [panuT, 0.6
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A hekTMBHOCTL BbiMbIBaHUSA, %

150 TecToB BbINOMHEHO B utone 2020, -
nogobpaHa onTuManbHas peuenTtypa ansg
ansenbHoro tonnuea (OT) v nerkon HepTn




IN SITU NMPOMbIBKA 'YMUHOBO-
BEHTOHNTOBbIMA COCTABAMW
(OnblTHble ncnelTaHus, Hopunbck, 2020)

HOFEAT
,f? (20 WY 2.1 VIHKancynnpoBaHue

an3. Tonnm







IN SITU OHUCTKA T'PYHTOB OT

3AIPA3SHEHUA OAN3EJIbHBIM TOTNJIMBOM

MYMUHOBO-BEHTOHUTOBDBINA

WHkancynupoBaHue
AN3enbHOro Tonnuea

HOPUNBECKO-TARMBIPCKAS
DHEPTETVNECKAR
KOMNAHMA

Hoeasa TexHonorus in situ
- OUNCTKN FPYHTa «NOA, KNIoY»

29.05.2020 — aBapWiHbIA

PAINWE AW3ENLHOTO

Tonnwea e Hopunecke (AO
«HT3IK) — 21000 TOHH

Monmyyuna nonoXxuTenbHoe
3aKnvyeHue N33 03.03.2022
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YCcKOpeHHOe BOCCTaHOBIIEHUE MOYB.
KpeMHUUTYMUHOBbIE CBA3YIOLLNE

BO3AYX







Cos3naHue M?GI'OI'IpOd)VIJ'IbHOVI

aKoananTUBHOU TEXHONOIM4EeCcKou
nnacho

TexHn4yeckas pekynbTMBaumnS buonornyeckas
(Pun3-xmuM MeToab!) pPeKynbTUBaLMS

/4 4

[IpOMBbIBHbIE @reHThI A YcKkopeHHas
TBepable gucnepreHThl ‘ GropekynbT1BaLIA

>
PUTo-
peKkynbTnBaLUung

CopbeHThI
MenuopaHThbl J

PaclunpeHune cnmcka Haunyymx JOCTYMHbIX TEXHOMOIMN 3a CYET
OPUNINKO-XUMNHECKX METOOOB PEKYIIbTBALWA -

CO3JAHVE SKOAJANTUBHOWM TEXHOJTOrMYECKOW
NNATPOPMbl PEKYJIBTBALINU

A — ' fppt.com




HOBAA CINEUUNATINSALNA:
«IKOJTIOM'MHYECKAA XUMUA U

IKOALANTUBHbBIE TEXHONOI NN »

BBegeHue B cneymanmaauunto « QKkonornyeckas 2 CMNK-1, ClMK-2, CrkK-5
XMUA N 9KoaaanTUBHbIE TEXHOMOrUN»

JKornormyeckas XuMmsi 1 akoaganTUBHbIE 4 ChNK-1, ClK-2, CrnK-3,

TEXHOOormmn ChNK-4, CIK-6

Brnonornyeckne oCHOBbI 3KONOrMYECKON XMMUN 2 ChNK-1

JKOSOrn4eckoe HopMMpoBaHUE N Hauny4dLne 2 CIK-5

AOCTYMHbIE TEXHONOMMN

AHann3 gaHHbIX 1 METOAbI MALLWHHOIO 3 CMK-2, CMK-3, CMK-4

obyyeHnsa B XMmMun, matepmanoBeeHnn 1

3KONormm

[mobanbHoe n3MEeHeHNE KnuMmaTa U YyCTONYNBOE 2 CIK-2

pasButme

CnevynpakTtukym 4 CINK-1, ClMnK-2, CrnkK-3.
CNnK+4

CemunHap no cneyuanuaauum « dkonornyeckas 5 CINK-5, CIK-6

XUMUA N SKoaaaNTUBHbIE TEXHOJIOTNIN»




INIncunnnuHbl cneuvanusauunu

no BbIOOPY

4 3.e.1
XnmMms N'YMMHOBbIX CUCTEM, 3KOAAaANTUBHbLIE MaTEPUAJibl U TeXHOJ'IOrl/Il/I1

PaanoxnmMmns oKpyXatowen cpeabl U MaTepuanbl AN XpaHEHUS
SaepHbIX 0TXoA0B!

KonnovaHble CUCTEMbI U HAHOTEXHONMOMMYECKME pEeLEeHUs A1 OXpaHbl [3 3-€-
OKPY>KaloLLeN cpebi?

MaTepuarnbl ansa obecneveHns 6e€30NacHOCTU TEXHOMEHHbIX CUCTEM?
AHanMTMYecKas XMMns oKpyxcatowen cpeapbl’ 33e’

Macc-CnekTpoOMETPUYECKME METObI A1 CNIOXHbIX CUCTEM 3

OCHOBbl BMOCUCTEM, IKOBMOKATANN3, 3KOaAaNTUBHbIX TEXHOMOrMm! 3

«3efieHass» XMMns u NPOMbILL1IEHHAA 3KONOrns?

ObpalleHune ¢ oTxoaamm 2

[lecTnunabl U 3KOMOrnvyeckne acnekTbl X NpMMeHeHus







bnarogapHocTu




