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3MiHa ¢poKycy: Big HeMUHYYnx BUTpaT A0 cTpaTeriyHuX iHBecTUlin
3acTapina napagurma KoHuenuis ESG
/ +
m , , I ) _ , ml
OuiHKa nuLle BapToCTi o6nagHaHHSA KoMnnekcHUnN aHania pusunkie
(CAPEX). CnpuiHATTA BOAM AK Ta ekcnnyaTauinHux sutpat (OPEX).
HEMWUHYYOI BUTPaTW. Boaa sK iHBeCcTuLis.
L il L 2 J

Bub6ip TexHonorii cborogHi — Le ctanuum po3BUTOK i MPUBYTOK NianpueMcTBa 3aBTpa.
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A6CconoTHUN 6ap’ep: NApaHTIA 6e3neKu
Xap4oBUX NPOAYKTIB
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Bap’ep 1 Bap’ep 2 Bap’ep 3
(Mikpo6ionoris) (Ba)kKi MeTanm) (OpraHivHi cnonykm)
Y®/O30HyBaHHA. EQEKTUBHICTb BupaneHHs 3anisa BnokyBaHHA TOKCUHIB
3HULWEHHA natoreHis 2 99,99% (Log 4).  (Fe <0,15 mr/n) Ta MmapraHuo. Ta 3aNULWLKIB arpoximil.

BianosigHicte ICTY ISO 22000.

YucrtoTa BOAU Ta Napyu — OCHOBa 6e3neYyHoro BUpo6HULTBA 3rigHo 3 HopMamu JepxCaHMiH.
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[TlapoBun KoTen — cepue BUPOOHULTBA

[MaponpoayKTUBHICTb:
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EHeproTexHonoriyHuit Koten 3abesnevye KpUTUYHUIA TEXHONTOMIYHUMN LUK,

byab-aka 3ynuHka yu Btpata KK/l TyT MUTTEBO MaclLTabyeTbCs Ha BECb 3aBO/.
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LliHa koMnpomicy: YoMy KOTNU «He Npob6ayvaloTb» NOMUNOK

Pipe A

LLlap Hakuny 1 MM

9-10%

-

LLlap Hakuny 2 MM

16-18%

BTpaT eHepril :
L7

BTpaT eHepril -
- LY

Hakun npauoe Ak isonatop. BigxuneHHs Bif, HOPM AKOCTI BOAW 3[0aTHE NepeTBOPUTH

6araToMinbMoHHEe obnagHaHHA Ha MeTanobpyXxT 3a NideHi gHi Yepes neperpis TpyoO.
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Cneudiani3auist NoToKIB: IHTerpoBaHa cxemMa BOAOMNIATOTOBKMU

Mpoaykr
s (BesnocepegHin
7 & KOHTAKT, iHrpegiexr).
, : Q Haiienw|i caHiTapHi BUMOrH.

MNapa

(Mapoei koTnwu).

KpvTnuni BUMOrv oo o

YXOPCTKOCTi Ta CONEeBMICTY
| A/IR YHUKHEHHR asapid.
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[Hydro BlueJ

2
L AN OxonofKeHHA
........................ . ([~ SN (O60poTHI UNKNHK).

: | | ) Bumorn go 6iocrabinbHOCTI
Ta aHTMKOPO3IAHKX
| BNaCTMBOCTER.

>

3MiLLlyBaHHA MOTOKIB ab0 YHiBepCcabHi PillEHHS HEMUHYYe BeAyTb [0 30UTKIB.
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400

PU3KK NPOCKOKY
YXOPCTKOCT]

TexHonoriyHun Tynuk: OmerxxeHHA Na-KaTioHyBaHHS

3an1ILKOBWIA ~450 Mr/n
coneBmict (TDS): (KpMTHYHO BHUCOKO)

T

EnektponposigHictb: | ~700 MkCM/cM

Jioacbkuit dpakTop: KputnyHa BpasnmBICTb.

HecBoeyacHa pereHepalif rapaHToBaHo
nponyckae XXOpCTKY BOAY B KOTeJ.

N
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r | |

TexHonoriyHuu npopus: 3sopoTHuUn ocmoc (RO)

3HWKeHHA TDS
no 9 mr/n
(EdbekTUBHICTb 98%)

Mnboke
3HECONeHHS:

3HUXXEHHSA Ao
YKopCTKiCTb: 0,01 mr-eks/n
(EdpekTnBHICTDb 99,9%)
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14 eTaniB abCoNOTHOI HAOINHOCTI
Big TOB «XiMiyHa pabpuka «OcHoBa»

Phase 1: Pre-treatment Phase 2: Core Processing Phase 3: Polishing & Protection

Na-katioHitosuit Kopexuin pH BuaaneHHA
dinbTp (amin) 3aNUWKOBOro
(XK=0,01) KWUCHIO

[vnckoea OkvucHeHHA  Koaryneuir [lexnopygaHHR
dinbTpauin NaOCl Turbidex
(100-200 MKM)

[losyBaHHA 380POTHWK OCMOC
aHTMCKanNaHTy MANN+HUMMEL
OSM 615 (Recovery 75%)
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EKoHOMIYHMIK aHani3: UiHa HagIMHOCTI

50 000 USD

IHBECTULINHUIA PO3PUB:
31000 USD.
Yu BapTa UAa iHBeCTUUinA
CBOIX rpowen?

19 000 USD |

Na-kaTioOHyBaHHA RO + lNonipyBaHHA

Mepexin Big ouiHkn nepBuHHMX BUTPaT (CAPEX) f0 aHanisy cykynHoi BapTocTi BonogiHHA (TCO).
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OnepauinHa edpekTuBHicTtb (OPEX):
PagukanbHa eKOHOMIfl pecypciB

Legacy Technology RO Technology

BTpaTa Boau Ta Tenna
(Boiler Blowdown)

BuTtpaTa corni Ha piK
(Salt Consumption)
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EksisaneHT 36epexxeHoro
rasy: ~144 600 m*

(3a Tapudom 28,32 rpH/m?3).

‘ss 3MEHLUEHHRA rapsAYol NPOAYBKU
(04§ = 36epexeHHs 988 Mkan Tenna.

-

-

[ § : =1
[lopaTkoBuit 60OHYC:
3HUMXXEHHA BUTPAT Ha CNOXUB3HY
BOAY Ta BOAOBIiABEAEHHA
(+260 000 rpH/piK).
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®iHaHcoBUK nigcymok: [loxiaHicTb ESG iHBeCcTUL N

|

N [opaTtkosi iHBecTuLi (CAPEX): -1271 000 rpH |

/1 ucra piuna ekoHomisi (OPEX): +3 200 675 rpH

[MoBepHeHHs iHBecTuuin (ROI) = 5 Micsauis (0,4 poky)

MNopanblua ekcrayaTtaLis CUCTEMU reHepye NoHaz 3 MJTH FPH YUCTOrO
NPUGYTKY LLLOPOKY 3aBAAKM 36epeXEHOMY ra3y Ta pecypcam.
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EkonoriyHum BnnmB Ta LUnpkynapHa ekoHoMiKa (ESG)

Cknpaun Na-KaTioHyBaHHS:
TDS ~45 000 mr/n.
[epeBuLleHHA IOK
xnopugis y 70 pasis.

— 1 PyWHye 6ionoriyHi O4UCHI
Cropyau.

=
Cucrema
OXONOKEHHA

KoHueHTpaTt RO:

TDS ~1 800 mr/n.
3HMKEHHA KOHLeHTpaLil
- conewy 25-40 pasis.

T_' I‘Ipo,uyBOQHa Boga nicns RO 6e3neyHa ans NMOBTOPHOIO BUKOPUCTaHHS (MimKMBNEHHS
| CUCTEM OXONIOMXKEHHS). Lle nepLunin Kpok A0 3aMKHeHoro uukny (ZLD). —L
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PestomMe Ta CTpaTteriyHe napTHEPCTBO

[oBHa BIAMNOBIAHICTL BUMOram TOB «XiMiyHa habpuka «OcHoBa»
xap4yoBoi 6e3neku ([CaHlliH).

Ball iIHXXWUHIPUHIOBUW NapTHeEp Y

BUKOHaHHA €BPOMNEenCcbKux CTBOPEHHI HagiNHNX Ta NPUOYTKOBUX
ekonoriyHux aupektus (ESG). CUCTEM BOAOMNIATOTOBKMW.

A

o Po3pobka ingusigyanbHoro TEO
ROl 3a 5 MicALIB Ta NOBHa (TEXHiKO-eKOHOMIYHOTO O6I'PYHTYBAHHS)
nikBigauia «noacbkoro hakTopy». - [19 BaLLIOTO NiANPUEMCTBA.




EBonoU i OMUCHUX
cnopya: CtpaTeris
nepexoany Ha MBR
Ta MBBR

Playbook ansa nigepis puHKY:
ynpaBiHHA pU3nkamu, onTUMI3aLlis naoLy
Ta JOCArHeHHA HyNnboBoro ckuay (ZLD).

,-‘ w":‘l ABCONOTHUMN
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eKONOorYHUN iy
KOMMJTIAaEHC I)z “K'

BUBINIbHEHHSA
NJIOLL|

ligg

OnTumisauis
OPEX/CAPEX
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YoMy AifaTy NnoTpioHO 3apas:
MakpoeKOHOMIYHI ApanBepw

bpak
NpPocTopy

P
TR, >

4 \

y B
I -,"
,5‘ y | :.
' ,’ \'_

\ 4
%
-

MignpuemMcTBa Ha3nBaKTb AediunT NNoWi KPUTUYHUM
(haKkTopoOM CTPUMYBAHHA PO3LINPEHHA. BIACYTHICTb
BiNbHOI TepuTOPIl ANA 6yAIBHULUTBA KNTAaCUYHUX
pe3epByapiB 3ynUHAE pPiCT BUPOOHULTBA.

Mynigynanociini Ingycrpianonvii
dooTpur nanei (GOOTPHT HOHTPAINT
CTPAEPGINTONHN  CPROANIDFISNLHHR

XXopcTKi ESG
HOpMaTUBW

[loCTikHe 3HMKEHHA NIMITIB
CKuAy (3aranbHoro a3oTy

Ta docdopy) BuUMarae
abcontoTHoro 6ap'epa.
LUTpadu Ta penytayinHi
BTPaTW 3Ha4YHO NepPeBuLLyOTb
BapPTICTb NPEBEHTUBHOI
MoAepHi3auil.

LlnpkynapHa
eKOHOMIKa

MNepexig po Zero Liquid
Discharge (ZLD). Cti4Hi BOAU
6inbwe He BiAXoAMU, a UiIHHUN
TEeXHIYHWI pecypc Ans
NOBTOPHOIr0 BUKOPUCTAHHS
(OKMBNEHHA KOTNIB, MUTTA,
ipurayin).
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3MiHa napagurmu: [pocTopoBa peHTabesNbHICTb

AepoTeHK BenuyesHun BTOPUHHWUN BiACTINHUK [liwaHun GinbTp XN0pyBaHHSA

[poMisaka iHppacTpykTypa | lapaBniyHe HaBaHTaXXEHHA: 22 M/[006y

EkoHomis 90-80% nnowi 3aBoay
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Yucra Boga

[ S : B
iKKnovoaua incanr: Bigmosa Bifj MAaCUBHUX BTOPUHHWX
BIACTIHHWKIG BHEINLHAE UiHHY TEPHTOPIIO NiANPHEMCTBA

: : R PO3WHPENNR OCHOBHOro pHpobIHYTBa, a He
[ippaBniyHe HaBaHTaXEHH:: 62 M/806Y eptlis s e

AepoTeHK + 3aHypeHuit
MEMOPaHHH MOAYNb




1167 g, ¢ i
i .

Vi
n‘x

L)
‘\

\

;'d.‘ ,
'_\\\

‘. (B ;
53 S5
. A

o

)}

)

P
N
NN

AN

YnorpaginbTpayin:

) B ‘ Po3amip nop 0.04 MKM

FapaHTOBaHa sakicTb (Guaranteed Output Quality)

15 TSS (3aeucni
% peyoBuHM)

<1wmr/n

(abconioTHe yTpvMaHHA, >99%)

(3% BOD (5CK)

<2wMmr/n

(BupaneHHRn >97%)

Turbidity Marorexuwm

(KanamyTHICTb)
3HUXKEHHSA Ha

<0JINTU 5-8 log

(bes xmapHocTi) (nesingexuir 6es ximii)

Crtparteriynun nigcymok: MBR — ue abconoTHuin pisnyHuin 6ap’ep. laeanbHe nepefounLLeHHs ans
cucTeM 3BopoTHoro ocmocy (RO) Ta BNpoBagXXEHHA 3aKPUTOro BOAHOIro LMKY Ha NiANPUEMCTBI.




NL Netherlands

TexHonoria MBBR: IH)XeHepia CTIMKOCTI Ta HE3/TaMHOCTI

BxigHuit noTik (Influent):
MpuitomM ekcTpemManbHUX LWOKOBUX

HaBaHTa)xeHb BCK/XCK.

Hocii 6ionniesku (Biocarriers):
Tucadl enemeHTIiB AnoxKaldnes™
(K1/K5), wo BinbHO NnnasaioThb.
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SNl o aKTUBHOI nnowi Ha T m°.
Cucrema aepauit: k9 2

CepepgHbonyxupyacTta aepauis
YTPUMYE HOCII Y 3BaXXEHOMY CTaHi.
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CyTb TexHonoriit MBBR

3aMiCTb TOro, Wob MiKpoopraHisMu nnasanu y Boai (AK y MNepeBara: Cucrtema CTae CTIiNKOK A0 TOKCUYHUX LLOKIB, He
CTapux cUCTemMax), BOHWU XXUBYTb Yy 3aXuLLleHin bionnisyi Ha CTpaxpae Bifg cnyxaHHa myny (sludge bulking) Ta pagukanbHo

MNacTUKOBUX HOCIAX. 3HWXye OPEX (BuTpaTtu Ha eneprito: O.2-0.4 kB1-roa/m?).
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ApXiTeKTypHa cuHepris: MogepHi3auis 6e3 3yrnuHKu 3asoay

F N

BAS™ (Biofilm Activated Sludge)

| DyHKUiA:
- MBBR g€ K «oxopoHeLb» (guard).

' “ ~
ome ' MNpuiimae Ha cebe 0CHOBHUI yaap
» - ' TOKCUYHOCTI Ta KONIMBaHb, 3aXu1LLaloum

YyTAUBUA MYII.

f R
KomnakTHui MBBR ICHYOuM GacenH . :
ngnl?ToKpT ?Pretreatment) 8E¥MBL'HOI'O Ncl:;ny P.EBY.I'I I?TaT."36|I'IbI.LIEHH$.I
\ 610/10rYHOI NOTY)KHOCTI Y
f - 2-3 pa3ny cTapux cTiHax 6es3
Hybas™ (IFAS) KaniTanbHoro 6yaiBHULTBA
\ HOBUX pe3epByapis.
’ DOyHKUINA: & v

: EKOHOMIYHO BUrigHUKX cnocib

el SO IHTErpPOBaHOI MOoepHi3aLil.

R LR e e Hocii 6ionnisku gopaiotbca NPAMO y
S a4y 6acenH ansa rnMmbokoro

- BUaaneHHsa a3oTty 1a pocodopy.

ICHyIOuMI 6acenH 3 akTUBHUM MYNOM




MaTtpuua npunuHATTA pileHb: MBR vs MBBR

[NapameTp

AKICTb epnioeHTy
CTiUKiCcTb 40 LUOKIB
Heob6xigHa nnolia

CAPEX (IHBecTuuii)
OPEX (EHepriss/Muika)

O6cnyrosyBaHHA

MBR MBBR
(MembpaHHuM GiopeakTop) (Pyxnueui 6iopeakTop)

ABGCONOTHA Bucoka
(Typb6igHicTb < 0.1 NTU) (1-5 NTU, noTpibeH BIiACTIMHUK)

CepepHs MakcumanbHa
(3anexuTb Big, MemMbpaH) » (6ionniska pi€e sk 6ydep)

MiHiManbHa CepepHs
(-80%) (ekoHOMIA fo 50%)

Bucoki

(BapTicTb MeM6paH) CepepHi/Hu3bKi

A 0.5-1.0 kBTt-roa/m?3 + ximis 0.2-0.4 kBT-rog/m3

ABTOMaTU30BaHe, [lpocTe,
ane cknagHe "BCTaHOBMUB | 3a0yB"
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MoTpibeH 3aMkHeHun uukn (ZLD),
NiaroToBKa Nip pesepcuBHUM
ocmoc (RO) abo poTpumaHHA

eKCTPEeManbHO XOPCTKUX eKO-
HOPM.

flka Bawa O6MeXeHWi BroaKeT, NoTpibHa
royioBHa CTIVKICTb A0 LWOKOBUX TOKCUYHUX ;

cTparerivyHa ~ HaBaHTaXeHb, € Micue ans
MeTa? HEeBEeNUKOro BIACTIMHUKA.

Hemae rpowen Ha HOBI CNopyAau,
ane Tpeba NnoABoITU NOTYXHICTb |
cTaporo 6acenHy.

Mpumitka: PiHanbHWIA BUGIp 3aBXXan 6a3yeTbca Ha NabopaToOpHOMY ayauTi BalLMX CTiYHUX BOA.



OnepauinHa HapinHicTb: A6copbLin LLOKIB

4 LLlokoBe TOKCHuYHE/opraHiuHe

HaBaHTA)XEHHA

—

KoHueHTpauia myny (MLSS):

10,000-18,000 wr/n

HKICTb BOAMU:
Cucrema MBR/MBBR

j ] ] ] T >
Yac

KomeHTap: Cuctema npauroe fK «rigpasniyHuin amopTmsaTop»
3aBAAKW HAABUCOKIM KOHLEHTpauil 6iomacu.

Cneuudika F&B

» Mono4yHa Ta M'acHa

npoMuUcnoBoCTi: EkcTpemanbHi BCK

(1500-5000 mr/n,

MPUCYTHICTb XUPY, KPOBI Ta
arpecusHe MUTTA obnagHaHHSA
ximietro (CIP).

+ PiweHHAa: MBR yTpumye
MIKPO6IONOriyHy YUCTOTY, WO
KPUTUYHO ANA XapyoBol 6eaneku
(Food Safety).

» MBBR npuimae Ha cebe opraHiyHi

yhapu Big MUMOK 6e3 pusnky
3arnéeni akTUBHOro myny.




~ 4L = [ pA E WProfessionaI Association of
I\j (_f}i f 1 C’ l ; 8 ﬂ CJ 5 Environmentalists of the World

lHaAycTpianbHU Pokyc: DapmaueBTuka Ta XiMmnpom

NMpo6nema ranysi: PiwweHHn eXeno™ (MBBR):

3anvLKM aKTUBHUX N 3aBAsAKW NOAOBXEHOMY BiKY

dbapmMaueBTUYHUX IHIPEAIEHTIB A 6ionniBku (extended biofilm

(ADI), ropMOHU Ta - .- . retention time) y peaktopax

aHTUBIOTUKM He NiAAATbLCA A o PO3BUBAKTbLCR CneuianisoBaHi

6ioNoriYHOMY pO3KNaAaHHIKO y » | MiKpOOpraHi3amMu, 30aTHi

3BuYvanmHux cuctemax (CAS). | f .‘ po3wennoBaTu Ui HaacknagHi
" ’ | | MONEeKynu.

EkcTpemanbHi nikn go 7,500 kr

XCK/peHsb.

'50-80%

SHUXXEHHR KOHUEHTpauil
CKNnagHux papm-npenaparis.
[[apaHTOBaHUN KOMNNAEHC i3

cysopumMmu Hopmamu €C.
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