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TYPICAL SLUDGE OF WASTEWATER TREATMENT PLANTS
TUNUYHBIA NNOBbLIN OCAAOK OYUCTHbIX COOPYXEHUM

CONTAINS PATHOGENIC BODIES
(BACTERIA, HELMINTH EGGS ETC.)
COAEPXUT NATOTEHHbIE OPTAHU3MBbI

CyXOW PACCbINYATbIN NOPOLLIOK,
MEPEBO3KA HABA/IOM UJ/IN B YNNAKOBKE

unm cybctpara

Sludge of (BAKTEPUM, AILIA FENbMUHTOB U AP.) Difficulties in
iti utilization or
traditional STRONG FOUL SMELL .
WWTP CUAbHBIN HEMPUATHBIIA 3AMAX farming
application
o SPECIAL EFFORTS
NnoBbin FOR DEWATERING AND DRYING prp,HOCTM c
0CafoK HEOBXOAMMbI OCOBbIE MEPbI .
A9 OGE3BOMKUBAHMSA U CYLLKM yTunnsauumeun unm
TPaAULUMOH- MCNONb30BaHUEM
HbiX KOC CLUMPY AND STICKY, B X03AMCTBe
INCONVENIENT FOR PACKING AND CARRIAGE
KOMKOBATbIN 1 NUNKUWA,
HEYAOBHBbIN MPU YNAKOBKE U NEPEBO3KE
KFO SLUDGE
UnoBbin OCAAOK KOO
NO PATHOGENIC BODIES
HET Ready to use
NMATOTEHHbIX OPTAHU3MOB as an organic
NO FOUL SMELL fertilizer or
KFO :
HET HENPUATHOIO 3AMNAXA soil substrate
sludge
SELF-DEWATERED IN A FEW WEEKS foTOB K
MﬂOBblﬁ ECTECTBEHHOE OBE3BOXXWBAHUE UCNONb30BaHUIO
OcaAOK KCDO 3A HECK. HEQE/1b B KauecTse
DRY CRUMBLY POWDER, OopraHun4yeckoro
CARRIAGE IN BULK OR PACKAGED yAOGPEHMﬂ




SLUDGE PROCESSING IN THE KFO BATCH REACTOR

NMEPEPABOTKA UJ1IOBOIO OCAIKA B PEAKTOPE KOO

D. Internal structure of the KFO
reactor (1) provides intense mixing
of the sludge

D. BHYTpEeHHAA KOHCTPYKLMA
peakTopa KPO (1) obecneumsaer
WMHTEHCMBHOE NepemelLnBaHue nna

E. Air oxygen dissolves in the
sludge, reaching concentration
15-20 mg/L

E. Kucnopog sBo3ayxa
pacTBoOpsAeTca B Uae, 4oCTUran
KOHUeHTpaumn 15-20 mr/n

F. Enzymes and lipids of
destroyed bacteria / metazoa
produce growth medium

F. depmeHTbl M AMnuAapl
YHUUTOXKEHHbIX baKkTepuii /
MeTa30a obecneymsatoT
nuTaTenbHyto cpeay

G. Active sludge is growing,
fed by enzymes and lipids and
supported by high oxygen con-
centration

G. AKTUBHbIM UN pacTeT B
oboraleHHOM KMcaopogom
cpege, notpebnas dpepmeHTbI
W IMnuAapl

H. Heavy metals are partially
migrated into insoluble
complexes, not digestible by
plants

H. Taxenble meTannbl YaCTUYHO
nepexoaAT B HEPacTBOPUMbIe
KOMMEKCbI, HE yCBanBaeMble
pacTeHnamum

\

I. When processing cycle is finished,
discharged media contains only
active sludge culture, stabilized at
80-100% rate

I. Mo OKoHYaHUM UMK 06paboTKu,
BbIrPyKaeman cpefia CoaepKuUT
TONIbKO KYNbTYpPYy aKTUBHOTO MAa,
cTabunmamposaHHyto Ha 80-100%

4

C. Oxyjet (4) suctions atmosphere air
inward the reactor, using flowrate energy
C. OKkcmpkeT (4) 3acacbiBaeT
aTmocdepHbI BO3AYX BHYTPb PEaKTopa,
MCNONb3yA SHEPrMIo NOTOKA
h ~
=~ -
7
- = -
1 1. Vertical KFO reactor
S ~ BepTuKanbHbiii peaktop KFO
=~ - 2. Turbojet (vortex generator)
7 TypbyaKeT (BUXpeBoit reHepaTop)
- 3. Circulation pump
LMpKyNALMOHHbIN HacoC
N\ 4. Oxyijet (air ejector)
S~ - OKcmnaket (BO34YLUHbIN 33KEKTOP)
7
- -
B. Pump (3) pro-vides sludge circulation
~\ during operation cycle (typical 6-12 h)
S~ o B. Hacoc (3) obecneunsaer
b N
UMPKYNALMIO UNa BO Bpema paboyero
/7 UMKNa (06blYHO 6-12 u)
-+ - ? 3

A. Vortex generator (2) provides low level cavitation at the pump, which
physically destroys large cells (pathogenic bacteria and protozoa) and
metazoa (helminth eggs etc.). Small bacteria of active sludge remain alive
A. BuxpeBoli reHepatop (2) obecneynBaeT KaBUTaLMIO HU3KOM
WHTEHCMBHOCTM, KOTOPAsa GU3NYECKN YHUUTOXKAET KPYMNHbIE KNETKK
(naToreHHble 6aKTEPUKN M NPOCTENLLME) U MHOTOKNETOYHbIE KMBOTHbIE
(aMua renbMUHTOB U T. A4.). MenKkne 6akTepmmn akTUBHOIO M1a OCTAKOTCA
KUBbIMM



PROPERTIES OF THE KFO TREATED SLUDGE

CBOMCTBA OCAAKA NOCNE OBPABOTKU KPO

» HAS NO UNPLEASANT SMELL

» COMPLETELY DISINFECTED:
contains no pathogenic bacteria,
protozoa, helminth eggs, cysts etc.

» STABILIZED at 80-100% at the reactor
outlet (depend on batch time), finally
stabilized in 2-4 weeks

» HIGH WATER PERMEABLE: can be
self-dried till 65-70% humidity in
4-6 weeks at open area

» LOOSE POWDER (as dried): doesn't
form floccules, clumps or clods

» CONTAINS LESS DIGESTING
HEAVY METALS than original sludge

> can be stated as a HARMLESS
WASTE, also can be certified as an
ORGANIC FERTILIZER

» CAN STABILIZE ANOTHER SLUDGE
(raw, digested, old etc.), while mixed

» HE VIMEET HEMPUATHOIO 3AMAXA

» NOMHOCTbHO AE3VNHOUNLIMPOBAH: He
COAEPXXUT NATOreHHbIX BakTepuin, NPOCTENLLNX,
VL, FTeIbMUHTOB, LIUCT U T.A.

» CTABNJTN3NPOBAH Ha 80-100% Ha Bbixoae u3
peakTopa (B 3aBUCMMOCTM OT BpeMeHu 0bpaborT-
KW), MONHOCTbIO CTabuansnpyetcs 3a 2-4 Hegenu

» BbICOKAA BOAOOTAAYA: BbicbixaeT
eCTeCTBEHHbIM MyTeM A0 BAAXHOCTM 65-70% B
TeueHwue 4-6 Heselb Ha OTKPbLITOW MECTHOCTU

> CbIMY4YI/A MOPOLLOK (B BbICYLLEHHOM BUAE):
He obpa3yeT XN0MbeB, KOMKOB WU CrYCTKOB

» COAEPXWNT MEHbLUE YCBAMBAEMBbBIX
TAXKEJTbIX METAJIJTOB, uem ncxoaHbIn ocagok

» nmeer ctatyc BE3OMNACHOIO OTXOJA, moxert
6b1Tb cepTndmumpoBaH kak OPTAHNYECKOE
YAOBPEHWNE

» MOXET CTABUJIMI3NPOBATbL APYION
OCAAOK (cbipoi, cOpoXeHHbIN, CTapblil U T.4.)
NPV CMeLwnBaHmM

TYPICAL PROPERTIES OF THE DRIED KFO SLUDGE

TUNOBbIE NAPAMETPbI OBE3BOXEHHOIO OCAAKA KPO

Odor / 3anax grass-like / Organic matters total / 20...35%
3anax Tpasbl OpraHuy. BeLLEecTBO BCEro

Humidity / Bha»kHocCTb 65...75% pH ~8
Hazard class / non-hazard / Nitrogen total /

o o 2..3%
Knacc onacHocTu 6e3onacHbIn O6wuit asot
Pathogen bacteria / absence / Phosphorus total /

o 2..3%

MaToreHHble bakTepumn OTCYTCTBYIOT O6uwuit pochop
Helminth eggs, cysts / absence / Humic acids / 15. 2%
ANua renbMUHTOB, LUUCTbI OTCYTCTBYIOT [YMWUHOBbIE KUCNOTbI D




TYPICAL PROPERTIES OF THE KFO CENTRATE/DRAINAGE WATER

TUNOBLIE NAPAMETPbI HAAUNOBOW NN APEHAXKHOW BOAbI KPO

pH ~7

Pathogen bacteria / MaToreHHble 6akTepun absence / otcyTcTBYyIOT

Helminth eggs, cysts / Ainua renbMnHTOB, UMCTbl  absence / oTcyTcTBYIOT

TSS / B3seww. B-Ba BCero <100 mg/L

TSS content / CocTaB B3BeLLEHHbIX B-B

mineralized active sludge /
MWHEPanm3. akTUBHbINA U

BOD(5) / BMNK(5) 30..50 mg O, /L
N-NH4 15...20 mg/L
N-NO3 <0.2 mg/L
P-PO4 <0.3 mg/L

KFO drainage water also contains free enzymes and improve
oxidation capability of the WWTP, additionally stimulating the active sludge

OpeHaxHasa Boaa KPO Takke coaepxuTt cBoboaHble hepMeHTbl U NoBbILLaeT
OKMCIUTENbHYI cnocobHocTb KOC, AOMONHUTENBHO CTUMYNUPYSA aKTUBHbIN W

TYPICAL PROPERTIES OF KFO/SLUDGE PROCESS AND EQUIPMENT

TUNOBbIE NAPAMETPbI MPOLLECCA U YCTAHOBKU KPO/un

Indices / Moka3aTtenb

Batch treatment time [h] /

‘ Value / 3HaueHue

ONnTenbHOCTb UuKAa nepepaboTku [u] 6..12
Consumed electricity, per 1 m3 of sludge [kW-h] ~y 5
JHepronoTpebneHne Ha 1 m3 ocagka [KBT-u] )
Elevation of the reactors [m] / 10..13

BbicoTa peakTopoB [M]

Atmospheric polluting emission or foul smell
BpegHblie BbIbpockl B aTmocdepy 1 3anaxu

completely absent
MO/IH. OTCYTCTBYIOT

Quality of returned active sludge for feeding of WWTP
KauyecTBO BO3BPATHOro akTUBHOIo unaa gna nognutkm KOC

highly active
BbICOKOQKTMBHbI




PROOFS OF EFFICIENCY/ NMoATBEPXAEHUE 3ODEKTUBHOCTU

TEST REPORTS AD CERTIFICATES / PE3YNLTATbI UCNBITAHUA U CEPTUGUKATDI

Subject of the test WWTP / KOC | Year/
Mpeamet nsyyeHua fop,

Tested media / TectoBas cpeaa

* Pathogenic flora Volzhsky, 2011
(before treatment, during treatment in 6, 12, MaTtoreHHas ¢dnopa Russia

1. Excessive active sludge at KFO treatment

nepepaboTKM ocagKa

24 h) * Parasite eggs Bonxckui,
MN36bITOYHbIM aKTUBHbIM A Npu 0bpaboTke AMua napasuTos Poccus
KFO (no o6paboTku, B npouecce 06paboTku
yepes 6, 12, 24 y)
2. Excessive active sludge KFO (before and after < Heavy metals Volzhsky, 2011

treatment) Taxkenble meTannbl Russia
MN36bITOYHbIN aKTUBHbIN un KFO (o u nocne Bonxckui,
06paboTKM) Poccus

. Water after gravitational separation of KFO  « Pathogenic flora Engels, Russia 2010
treated sludge * Parasite eggs HrensbC,
Hagunosas Boaa, nocne oTcTanBaHMA * Chemical composition Poccus
n36bITo4yHOro nna KFO XMMUYECKMI COCTaB

. KFO treated sludge, after dewatering (for * Pathogenic flora Engels, Russia 2004
safety certification) * Parasite eggs JHrenbC,
Nnosbii ocagok KFO, nocne obe3soxmBaHmna * Chemical composition Poccusa
(nnsa ceptuduKkaumnm 6esonacHocTH) * Heavy metals

. KFO treated sludge, after dewatering (for * Pathogenic flora Engels, Russia 2007
safety certification) * Chemical composition 3Hrensbc,
Nnosbii ocapok KFO, nocne obe3soxnBaHna © Heavy metals Poccua
(mns cepTnduKraumm 6esonacHocT)

. KFO treated sludge, after dewatering (for * General toxicity Kolomna, 2015
safety certification) * Pathogenic flora Russia
NnoBbii ocapok KFO, nocne obe3soxmnBaHuA * Parasite eggs KonomHa,
(nns ceptuduKkaunm 6esonacHocTH) * Chemical composition Poccusa

* Heavy metals

. Reference statement about implementation -- Engels, Russia  2006-
of KFO sludge treatment Hrensbc, 2008
OT3bIB 0 BHeapeHuu texHonornm KFO Poccua




VARIANTS OF SLUDGE TREATMENT PROCESS DIAGRAM
BAPUAHTbI TEXHOTOTMYECKOW CXEMbI NEPEPABOTKU OCALKA

Legend: 1 — primary settler, 2 — biological reactor (air-tank), 3 — secondary settler, 4 - digester

O6o3Ha4yeHus: 1 — nep8uYHbIU OMCMOUHUK, 2 — buonoaudyeckuli peakmop (a3pomeHk),
3 — 8MOpUYHbIL OMCMOUHUK, 4 — aHaspOobHbIU peakmop (MemaH-maHk)

Variant 1. Separate supply of sludge to the KFO unit
BapwuaHT 1. PaspgenbHaa nogaya ocagka B yctaHoBKY KOO

Treated water

Sewage — 1

CTOYHbIE BOAbl | b b | OuunweHHas Boaa

Primary sludge

. Excess sludge
MepBWYHLIN 0CadoK

MN30bITOYHbIV U

Making-up of active sludge
Mogonutka akTMBHOrO una

K®O Stabilized sludge to dewatering

| >
L— I CtabunmnsnpoBaHHbI
ocafok Ha 0be3BoXMBaHWe

Variant 2. Common sludge processing with the digesters and KFO unit
BapuaHT 2. CoBMecTHas nepepaboTka ocagka B MeTaH-TeHKax u yctaHoBke KPO

Sewage Treated water

CTO4YHbIE BOAbI OunieHHas Boaa

Primary sludge

MepBUYHbI 0Ccagok Excess Sludge
MN30bITOYHbIV U

Making-up of active sludge

: q p NoanuTka akTMBHOIO una

= ! KFO
K<IDIO

Stabilized sludge to dewatering

CTabunmanpoBaHHbIn
ocafok Ha obe3BoXKMBaHWe




VARIANTS OF SLUDGE TREATMENT PROCESS DIAGRAM (CONTINUED)

BAPUAHTbI TEXHO/IOTMYECKOWM CXEMbI MEPEPABOTKU OCAOKA
(MPOAOKEHWE)

Variant 3. Processing of sludge with the KFO unit only

BapuaHT 3. lepepaboTka ocaaka TofibKo Ha yctaHoBke KPO

Sewage

CTO4YHbIE BOAbI

Primary sludge
[MepBUYHLIM OCaoOK

Treated water

OuunweHHasa soga

Excess sludge
N30bITOYHbIN 1N

Making-up of active sludge
MoanuTKka akTMBHOrO Mna

Stabilized sludge to dewaterin%

CtabunmsnpoBaHHbIn
ocafok Ha 06e3BoXMBaHVe

Variant 4. Separate processing of sludge and mixing at deposition courts

BapuaHT 4. PasgenbHas nepepaboTka ocagka U cMeluMBaHue npu 4enoHMpoBaHUKU

Sewage

CTO4YHbIE BOAbI

Primary sludge
lMNepBUYHLIN 0CadoK

Making-up

of active sludge
MNognutka
aKTUBHOrO una

Treated water

OuuwleHHasa Boaa

Excess sludge
N30bITOYHbIA 1N

Separate dewatering and

mixing at deposition cou;ts

PaspenbHoe obe3BoxnBaHue
N CMeLLMBaHMe npu xpaieHmm




OPTIONS OF SLUDGE DEWATERING / BAPUAHTbI OGE3BOXXUBAHUA OCALKA

Flocculants Electricity
PnOKKYNAHTHI OnekTponuTaHue
way 2 I I
crnocob 2 ‘
q p Shipment
KFO . .
Mechanical dewatering to customers
KCIDIO MexaHunyeckoe 06e3BOXnBaHne ’ Otrpyaka
notpebutenam
Way 1 \ /\ /
cnocob 1 Natural drying 1-2 months
EctectBeHHasd cywka 1-2 mec.
RECLAMATION OF OLD SLUDGE DEPOSITS
PEKYNbTUBALIMA XPAHUNULL, CTAPOIO OCAZIKA
Mixing to the old sludge, storage 1-2 months
q Q CmelwmBaHue co cTapbiM OCagKomM, shi .
BblaepxuBaHue 1-2 mMec. Ipmen
KFO Aep to customers
K®O o

[ Trpyska

notpeburenam

KEY BENEFITS OF THE KFO TECHNOLOGY
KNIO4YEBBLIE NPEMMYLLEECTBA TEXHONOMMN KOO

+s» COMPLETE SLUDGE STABILIZATION +»* MONHAA CTABUNIN3ALINA OCAAKA
IN-PROCESS NP ANMAPATHOM OBPABOTKE

+» COMPLETE ELIMINATION OF FOUL +* MONHOE OTCYTCTBUE HEMPUATHDbIX 3AMAXOB,
SMELL, HARMFUL WASTE OR BPEAHbIX OTXO40B N1 ATMOC®EPHbIX
ATMOSPHERIC EMISSION BblIEPOCOB

+* REDUCTION OR ELIMINATION OF +» JKOHOMUA HA MEXAHUYECKOM
MECHANICAL DEWATERING OBE3BO)XXUBAHUN

+* TREATED SLUDGE CAN BE USED AS +* cNOoNb30BAHUE NMEPEPABOTAHHOIO OCAAKA
ORGANIC FERTILIZER COMMODITY KAK TOBAPHOIO OPTAHUYECKOIO YAOBPEHUA

+* RECLAMATION OF OLD SLUDGE «¢* PEKYZIbTUBALLUA CTAPbIX XPAHUNLL, UTOBbIX
DEPOSITS OCA/ZIKOB



EQUIPMENT DESIGN /AI'II'IAPATHOE MCMNO/IHEHUE

KFO unit is designed as a battery of
vertical reactors, installed at a common
foundation. Pumping equipment is
located at the bottom level, near reactors

YctaHoBka K®O BbinonHAeTca B Buae
GaTapen  BepTUKanbHbIX  PEaKTOpOB,
YCTaHOBMNEHHbIX Ha obweM yHOaMeHTe.
HacocHoe o6GopyooBaHve pasmeliaeTcs
Ha HWKHEM YpOBHE BOMM3M peakTopoBs

BUILDING DESIGN /APXMTEKTVPHOE PELLUEHUE

KFO unit is installed inside 2-level hangar building, covered vertical reactors and
bottom-level equipment. Building-free design of the KFO unit (e.g. with a canopy
only) is also available

YctaHoBka K®PO pasmeltaetca B AOBYXYPOBHEBOM  NerkocbopHoM  3gaHum,
3aKpblBaloOLLEM BepTUKamnbHble peakTopbl M HM30Boe obopyaoBaHuUA. Bo3MOXHO
Takke ucnonHeHne yctaHokn KOO 6e3 3gaHus (Hanp., nog HaBecom)



LiST OF FACILITIES / MEPEYEHb OBbEKTOB

Facilities Capacity Location Statement

O6beKTbl Mpouss. PacnonoxeHue Cratyc

Sludge treatment only / Tonbko nepepaboTka ocagkKa

Engels city WWTP 120 000 2000 Saratov region, Russia In operation
KOC rop. 3Hrenbc m3/day CaparoBcKas 06.1., Poccun 3kcnayataums
Zhitomir city WWTP 70 000 2008 Zhitomir, Ukraine Commissioned
KOC rop. Kutommp m3/day Kutomup, YKpaunHa MNycKo-HanagKa
Maykop city WWTP 200 000 2010 Adygea region, Russia Erected
KOC rop. Maitkon m3/day Aabires, Poccua CMP
Volzhsky city WWTP 110 000 2011 Volgograd region, Russia Test only
KOC rop. BomKkckui m3/day Bonrorpaackas o6n., Poccua UcnbiTaHns
Kolomna city WWTP 90 000 2015 Moscow region, Russia Commissioned
KOC rop. KonomHa m3/day MockoBcKas 06:., Poccus lNycko-HanaakKa

Wastewater and sludge treatment / OuncTKa cTOYHbIX BOA U NepepaboTKa ocaaka

small and local WWTP 50...1 000 1997 mainly in Russia Total 17 sites
Manble KOC n 10C m3/day B OCH. B Poccum Bcero 17 wr.
City WWTP 1 000...10 000 1992 in Russia Total 5 sites
fopoackue KOC m3/day B Poccun Bcero 5 wr.

New construction 4 000 2021 Tashkent region, Uzbekistan

HoBoe cTpouTenbcTso m3/day planned TaluKkeHTCKan 06n., Y3bekuctaH

CERTIFICATION OF THE KFO SLUDGE / CEPTU®UKALMA OCAAKA KPO

Russian technical regulation requires disinfection of WWTP sludge. KFO technology
certified for human safety of the sludge. Additionally, there is conformity certificate to
organic fertilizer branded «Plodorod» produced from the KFO sludge.
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REFERENCES: SLUDGE TREATMENT AT ENGELS cITYy WWTP, RussIA
PE®EPEHLMM: TIEPEPABOTKA OCAAKA HA KOC 9Hrenbc, Poccua

Treatment of mix of raw sludge and excessive active sludge is established in two old not-
operated digesters / TllepepaboTka CMecu CbIpOro ocagka U M3bbITOYHOrO wuna
CMOHTMPOBaHa B ABYX HEAEMNCTBYHOLLNX METaH-TEHKAX

Circulation pumps with mounted turbojets (vortex generators), installed in the pump
room, provides cavitation with designed intense rate

B HacocHoM pa3meLLeHbl
LIMPKYNSALLMOHHbIE HACcOChI C
TypOyaxxetamu (BUXpPeBbIMU
reHepaTopamu),
NoAAEPXXMBAOLWMMUM KaBUTALMIO
Pac4YeTHON MHTEHCMBHOCTH




MEPEPABOTKA OCAAKA HA KOC 3Hrenbc (NPOAOKEHUE)
SLUDGE TREATMENT AT ENGELS cITY WWTP (CONTINUED)

Oxyjets are mounted at the roofs of digesters (in this Ha  kpblwax  MeTaH-TEHKOB
case, air is suctioned not from the atmosphere, but ycraHoBneHbl okucaxeTbl (B
from the excessive sludge pump house nearby, to aaHHOM cnyyae BO34yX
eliminate smell) 3abupaetca He n3 atmocdeps,
a W3 HaACcoOCHOW WM36BLITOYHOrO
una, ANs ycTpaHeHns 3anaxa)

Air suction / Nopaya Bo3ayxa

Sludge pumping |
" NMosaya ocagka

A T —— . \ - | ey
= - . |
7 ;‘ St \ \ " R
—— -
| ‘
VP e ; Y
~
SNl i

A pipeline installation providing uniform mixing of the sludge, is mounted inside the

digesters
BHYTpM MeTaH-TEHKOB CMOHTMpPOBaHa TpPybonpoBoAHas cxema, obecneumBatroLLas
paBHOMEPHOE NepemMeiIMBaHne ocajka




MEPEPABOTKA OCAAKA HA KOC IHrenbC (NPOOOKEHME)
SLUDGE TREATMENT AT ENGELS cITY WWTP (CONTINUED)

Sludge dewatering is operated
with self-drying at sludge
fields. Network of drainage
wells and pipelines is mounted,
to provide water discharge

Ob6e3BoOXMBaHME OCadKa ocywecrBndetrca rnyrtem
eCTeCTBEHHOM CYyLUKM Ha MAO0BbIX KapTaxX. ,ﬂ,flﬂ oTBOJa
BOAbl Ha WAOBbLIX KapTaXx CMOHTMpPOBaHa CUCTEMaA
APEHa>KHbIX KON0ALEB N KOJIJIEKTOPOB

Dewatered sludge is dry, loose, human safe powder, [locne BbiCylwMBaHWA, 0OCafOK
similar to black soil of peat. Dried sludge is shipped to npeactraBnser cobon cyxon,
customers in bulk, with dump trucks cbinyuymy,  6e3onacHbln  Ans

NtoAen NMOPOLLUOK, MOXOXWUA MO
KOHCUCTEHLUMN Ha 4YepHO3eM
nnn Topd. BbicyweHHbIN 0casok
oTrpy>aetca notpebutensm B
HacbIMHOM BUAE, B CaMOCBanax




REFERENCES: SLUDGE TREATMENT AT OTHER PLANTS
PE®EPEHLMN: NMEPEPABOTKA OCALKA HA OPYITUX OBbEKTAX

Local WWTP 250 m3/day, Novorossiysk city,
Russia, Sea port. Distance to office house
10 m. Sludge treatment - intermittent (1 of
4 reactors)

JlokanbHble KOC 250 M3/cyT.,
HoBopoccuinck, Mmopckon nopt. PacctosHne
2o apM. 3paHua 10 m. ObpaboTtka ocazka
nepuoanyeckas (1 peaktop us 4)

Local WWTP 500 m3/day, Tomsk region,
Russia, recreation center. Sludge treatment
- by a separate reactor

JlokanbHble KOC 500 wm3/cyt., Tomckas
0bn., pgom otapixa. ObpaboTka ocagka B
OTAENbHOM peakTope

City WWTP 4000 m3/day, Tashkent region,
Uzbekistan. Sludge treatment - by a
separate reactor

fopoackme KOC 4000 m3/cyT, TawkeHTCKas
0bn., Y3bekucraH. ObpaboTka ocagka — B
OTAE/bHOM peaKkTope

Separate sludge treatment division at city
WWTP 200 000 m3/day, Maykop, Russia
OTpenbHaa ycTaHoBKa 06paboTkm ocaska
Ha ropogckmnx KOC 20 000 m3/cyT., Mainkon,
Poccua




ACKNOWLEDGEMENT LETTER OF SLUDGE TREATMENT UNIT OPERATION
(ENGELs ciTy WWTP)
OT3bIB O PABOTE YCTAHOBKW MEPEPABOTKM OCAAKA (KOC IHrENbC)
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Crenxun A, A.

Kabanos A. H.

2006 r. 2006 r.

AKT
06 anpobanun (epMEeHTHO-KABUTAIMOHKEOH TeXHOMOrHY
nepepaGoTKK HIOBBIX OCA/IKOB CTOYHEIX BOJ KOMIUIEKCA OUMCTHBIX COOPYXEHH
r. DHrensc (PO)

Mb1, HEDKEIIOAIMCABITHECH, HACTOSITHM YTBEPKIACM.

1. Texsonornyeckad JHHHA 1O TepepaboTKe HJIOBBIX OCANKOB CTOYHBIX BOJ,
H3TOTOBJNCHHaS B nocTasnennas Komnanued mo samure npupogsl «Oxotop» (r. Bonrorpaxz,
P®), npomna anpobaumio B meprox ¢ 5 mions 2000 ropa no 14 despans 2006 roma. B
pe3yspTare ee IKCIDIyaTalAs OhUTH JOCTHIHY TSl NONOKHTEIBHbIE PE3YIIbTATEL.

2. KOBCTPYKTHBHOE HCHOJIHEHHE TEXHONOTHYSCKON NHHHMH OOCCHeuHBaeT hepMeHTHO-
KaBHTALHOHHEIA C0C06 NepepabOTKH HIOBBIX 0CAAKOB CTOYHBIX BOK, 3AMIHIMCHHBIN ATEHTAMKU
Ha u300peTeHus: .

~ Har. P® Ne 1798332 «Cnoco6 06paboTki 0praBuyeckix 0CamKoB CTOUHBIX B0 3aper.
30 mapTa 1998 r.

- Iar. PO Ne 2210550 «Crioco6 06paloTii opranfyeckinX OCanKon CTOUNLIX BOID 3aper.
20 aprycra 2003 r,

- Enpasuiickuii mar. No 003870 «Cnoco6 06pabotks OpraHUHYecKuX 0Caskos CTOUHBIX
BOI» BeImaH 30 oxrabps 2003 r.

3. B npouecce nepepaboTK HITOBBIX OCAIKOB CTOYHBIX BOJ DePMEHTHO-KABHTAIIMO H H bIM
CrocoGoM NOJYYeH OPraHOMHHEPANBHBIH IPOYKT, KOTOPBI:

~ HE COAEPHHUT NATOreHHOK MUKPOPIOPHL;

- NIOJIHOCTBIO CTAOHIH3HPOBAH;

~ HMCET PaCChHITYaTyI0 CTPYKTYDY;

~ HC FUCPOCKOITHYEH;

= CONEPKHT I'YMHHOBEIE KHCJIOTHI;

- COOTBETCTBYET TpeboBanuaM CanlluH 2.1.7.573-96.

HonyyennsI® OPraHOMHHEPANBHELE [PONYKT MOXET HCMOB30BATHCS B  KAuecThe

OpraHOMHHEPANLHBIX yrobpenuit (3axmioyerue N3 0124.09.2004 r. Oprana no CepTHQHKALIHH
nponykuny OT'Y «IJIC «Bonrorpaacxuiin).

HauansHuk ouHCTHRIX COOpYIKEHHI R S Weauor B. B.
r. SHrennca - = g “

Texuuecknii mupexrop Kommanmu «JxoTop»




ENGLISH TRANSLATION

APPROVED APPROVED
President of the Company Director of
for protection of Nature "Ekotor* "Engelsvodokanal
Stepkin A.A. Kabanov A.N.
2006 2006
ACT

on testing of enzyme-cavitation technology
for treatment of sewage sludge at the wastewater treatment facilities
of Engels city, Russia

We, the undersigned, hereby confirm:
1. The technology complex of treatment of sewage sludge, manufactured and supplied by
the Company for protection of the nature "Ekotor" (Molgograd, Russia), was tested in the
period since 51 July 2000 to 14" February 2006. This trial operation was successful.
2. Design of the technological complex is based on an enzyme-cavitation method of
treatment of sewage sludge, protected by invention patents:
- Russian Federation’s patent No. 1798332 "Method for the treatment of organic
wastewater sludge" registered on March 30, 1998.

- Russian Federation’s patent No. 2210550 "Method for the treatment of organic
wastewater sludge" registered on August 20, 2003.

- Eurasian Patent Organization’s patent No. 003870 "Method for the treatment of organic
wastewater sludge" issued on October 30, 2003.

3. During treatment of sewage sludge with the enzyme-cavitation method, an organic-
mineral mix was obtained, which:

- does not contain any pathogenic microflora;

- complete stabilized,;

- has a crumbly consistence;

- not hygroscopic (water permeable);

- contains humic acids;

- complies with the requirements of SanPiN 2.1.7.573-96.

The produced organic-mineral mix can be used as an organic fertilizer (Conclusion No. 3
of the Products Certification Body FGU «CLS Volgogradskiy», dd. September 24, 2004).

Head of wastewater treatment facility Ivanov V.V.
of Engels city

Technical director of company Ekotor Stepkina Yu.A.
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NfZH) « LS 06 Zopdfe

ITo mpoexty KOC npenycmarpuBanoch aHaspoOHOE cOpaxuBaHHE 0CaNKa, T.€. IPH TIOBBIIIEHHON
TEMIEpaType, 3a CYET MEeperperoro napa, 6e3 gocryna Bo3ayxa. ITO 00eCIeUHBaIO CTaOMIH3aIHIO
ocaaxa (ero He3arHWBAEMOCTBH) IIPH XpaHeHHH. [Ipomecc COIPOBOXKIAETCsS BBIAEIICHHEM TIa30B —
metad (CH4), yrnexucnsnt raz (CO2), azora 1 Bogopona. VIx nmepepaboTka He nmpeaycMaTprABajlach
IIPOEKTOM, H OHH COpachIBAIIMCH B aTMOcdepy. DTOT mpormecc TpeboBan KpyrJIoroguyHoOR paboThl
napoBO¥ KOTeNnpHOH, obecneuwBaBIied BrlpaboTky mapa. Pacxon mapa Ha 1 M3 ocamka Ipu
aHa’poOHON cTabHMIHM3alMK B pe3epByapax METAHTEHKA COCTAaBIIeT 32 KI/M3 WM IIPH CyTOYHOH
obpabotke 422,5 M3 ocanka — 13500 xr. JlnurensHOCTH 06pabOTKH Ocanka cocTaBiseT 15 mueH, T.e.
Ha 06paboTKy cyTo4HOH no3Hl ocamka Tpebyercs oxoso 202 T. mapa (13,5*15), wma 141,4 T" kan
(202*0,7, roe 0,7 xoabbuument mnepeBoma napa B I xam). Jns KOPPEKTHOTO CpaBHEHHS
nepeseneM I' xan B kBT, mcmone3ys kKo>d@uimeRT nepeBona- 1,163*10° . Cyroumsii pacxon
SHEpruH cocTaBiieT — 164,5 teic. kKBT/cyTKH.

M3-3a psfa NpOEKTHBHIX HENOPaOOTOK M CTPOHUTEIBHEIX onm60K (HEerepMeTHIHOCTH COOPYKEHUH
MeTanTenka) B 1995 romy B mexe KOC 6511 OCYmeCTBIEH IIEPEX0A Ha aspobHYIO CTabMIIM3alHIo.
OOpaboTka ocajmka OCYINECTBISETCS HE IapoM, a BO3AYyXOM, YTO ToTpeboBano NpUMEHEHHE
MOITHBIX KOMIIPECCOPHBIX YCTaHOBOK. Pacxon Bo3myxa cocrasigeT 250 M3 Ha M3 ocazka MM
UCXOMs W3 CYTOUHOH no3bl ocamka — 105625 M3 (310 mpumepHo 12% 0T 00BeMa IPOM3BOIUMOIO
BO3nyXa HargerareneMm 750-6-23). lnurensHocTs Lmiia obpaboTkm ocamka IO 9TOMY METOIY
cocTaBIIsieT 7 CYTOK M COOTBETCTBEHHO TpebyeT 739375 m3 Bo3ayxa. Ha Bripabotky 1 M3 BO3/IyXa
pacxon  snekTposmeprmu  cocraBmser - 0,027  xBt/M3: Non.gur.=1200  xB1/gac;
‘Quarner.=750M3/MuE wma 45000M3/gac, T.e. 1200 : 45000 = 0,027 xBt/M3. Takum obpazom
SHEPro3arparhl Ha 06paboTKy CYyTOYHOM H03BI Ocaxka cocTaBmmoT 739375 * 0,027 = 19965xBT um
oxono 20,0 Teic. kBT/cyTKH.

AspoOHO-KaBUTAIMOHHAs CTabwiu3anus WK (epMEHTHO-KaBUTAIlMIMOHHBIH METOJ 00paboTku
ocazka, BHenpenHsn Ha KOC B 1998 roay nmpoxXoauT B aspobHBIX yCIOBUSX (C JOCTYIIOM BO3yXa)
C IOJJHOM JlereibMEHTH3almel ocanka, KOTOpYIo He O0eCIIeUMBAOT BBIMIECNIPUBENECHHBIE METOIEL
Heobxomumebrii xucinopon ans crabuimsaruy Ocaaka MOJaeTcs M3 aTMoc(epHOro Bo3jyxa, 4Yepes
obopymosanue He TpeOyromee 3aTpaT 3IEKTPOSHEPTHH (32 CYET 3KEKUHH IIOCTYNAIOIIEro B
pe3epByap HJia IIpH IMPKYJISOUK). B OCHOBHOM 3aTpaThl COCTABIISAET 3JIEKTPOIHEPIHs HA HACOCHOE
o60pynosaHHe rmojalomee Ocamok B pesepByap. Bpems o6paboTku cyTouHOM 103BI OcCaika
cocraBisieT 3,5 cyTok. Jlns ero obpaboTku ucmois3yercs dexanbHb Hacoc OI-450/22,5 ¢ N=75

kBt/gac. T.e. pacxom  snexkTpossepruu Ha oOpaboTKy CcyTOdUHOM O3Bl OCAZKAa COCTABSET
75%24*3,5=6200 xBT.

Pl ANDANI QI NENANDNDNNTINAN « A2 AN AUL % Duarvmana DAanra” - Qurany ra s INTNT121N0I0NODNKNDNNONANRDR n DISTT - Quirene e



OKOHOMMYECKHE [IPEUMYIIECTBA METOMA a3POOHO-KaBUTALMOHHOMH CTabHMIIM3AIIMH COCTOAT HE
TOJIBKO B HM3KMX 3aTpaTax JHEPrHH, HO H B CHEDKCHHHM YIEIbHO¥ COLPOTHEIIEMOCTH OCanka,
NO3BOJISIOIIME YTy IIUTE BOXOOTAAYY B YBEJMIMTE HATPy3Ky Ha HJIOBBIE IUIOIAAKH ¢ 2 M3/M2/ron
no 4,5 M3/M2/roni, ocanok HE THHET, OTCYTCTBYET 3amaX. DTO CHEDKAST 3aTPaThl HA QUHCTKY HMIIOBBIX
IJOmMANOK M BEIBO3 OCAZKOB B 2-3 pasa, NPONO/DKHTENSHOCTH OCYIIKH Ha HMJOBRIX ILIOINAIKax
CHIDKaeTcs ¢ 2-Xx jer Ao 1-ro roja, cHrokaeTcs ofmas IDIOIMAns HMIOBBIX KapT. YIIydIOWiIach
3KONOrmYeckas ob0CcTaHOBKA M CHH3KIIACH IUIATA 3@ 3arpA3sHEHHME OKPYXKalomel cpembl (MCKIIOYEHE!
BLIOpPOCEI MeTaHa ¥ 1p.). BHeIpeHne copo3afep KHBAOIEX PEINeTOK U IECKONOBOK obecneumBaeT
TOBAPHEIA BHI AJI WCIIONL30BAHAS OCaIKa B KA9eCTBe OPraHHIecKoro yaoOpenus i peann3aliu
| B 2000 romy Hay4IHO-IIPOH3BOICTBEHHOM upmoit «BHDAPy r.Mocksa ObUTH MpOBENEHE!
CepTH(HEKANMOEAEIE HCIEITAHES OCagka H BEIAH CEepTH(QHKAT PEKOMEHAyIOMMH HCIOIL30BaTh
Ocajok B KagecTBe yAOOPEHWS IOJ 3€pHOBHIE KYNBTYpHl, [PH DEKYIbTHBAI[MA 3€MeNb M
O3€JIEHEeHHUHN. ,

TaxuM o6paszom, 3¢ dpexTHBHOCTE a3p00HO-KABHTATHOEHOI'O METO/Ia COCTOMT B CIIECAYIOEM:
Oonbmas BrarooTAaya;
. YBENH9YCHHE HATPY3KHW HA HIIOBELIE KAPTHI;
. COKpameHue 3Hepro3arpar;
OTCYTCTBHE CHenuHAISCKOro 3amaxa;
TOJIHAN IEerelbBMATH3AMMS OCaIKa; :
BO3MOXHOCT JaTbHEHINEro NCIOME30BaHNS OCAIKA. -

]
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No. 1280 "25" 06.2008

With the initial WWTP design, anaerobic digestion of the sewage sludge was envisaged: with
elevated temperatures by the superheated steam, without air access. This treatment was intended
to provide stabilization of the sludge during its storage. The treatment is accompanied by
emission of gases - methane (CH4), carbon dioxide (CO2), nitrogen and hydrogen. Processing of
these gases was not implemented, and they were emitted to the atmosphere. Treatment operation
was supported by non-stop operation of the steam boiler house, produced the live steam. At this
anaerobic stabilization process, specific consumption of the steam was 32 kg per 1 m3 of the
sludge; or 13.5 tons of steam to daily production 422.5 m3 of sludge. Sludge treatment duration
was 15 days, what meant the every daily produced sludge portion demands 202 tons of steam
(13.5 * 15), which is equal to 141.4 Gcal, calculated as 202 * 0.7 (with the conversion factor 0.7).
For the correct comparison further, we convert Geal to kW using the conversion factor 1.163*103,
The daily power consumption to sludge treatment was 164.5 thousand kW.

Due to a range of design flaws and mounting mistakes (resulted by leakage of digestion
tanks), the WWTP’s sludge treatment division had turned to aerobic stabilization treatment in
1995. With this way, the sludge was saturated by air instead steam impact, using high capacity air
compressors. The air consumption was 250 m3 per 1 m3 of the sludge, or 105 625 m3 of air daily
(about 12% of air produced by our air shop 750-6-23). Sludge treatment duration was 7 days,
what meant the every daily produced sludge portion demands 739 375 m3 of air. Electricity
consumption was 0.027 kWh for 1 m3 of air production (calculation: Ny,otor 1200 kWh per 1 h;
Q 750 m3/min. or 45 000m3/h; 1200: 45000 = 0.027 kWh/m3. Total power consumption to
sludge treatment was 739375 * 0.027 = 19 965 kWh (about 20 thous. kWh) daily.

Aerobic cavitation stabilization, also known as enzyme-cavitation treatment of sludge had
been implemented at our WWTP in 1998. Based on aerobic treatment of the sludge, it provides
complete disinfection (deworming) of the sludge, which was not achieved by the above
mentioned methods. The oxygen required to sludge stabilization is supplied with atmospheric air,
by an ejection equipment not consuming additional power (air is captured by the liquid sludge at
its forced circulation). Main power consumers are the pumps, which supply sludge to the tank.
Sludge treatment duration is 3.5 days. The sewage pump model FG-450/22.5 with N 75 kW is
applied, operated 24/7. Total power consumption to sludge treatment is 75 * 24 * 3.5 = 6200 kWh
daily.



The economic benefits of the aerobic-cavitation stabilization treatment are not only low power
consumption, but also reduction of water resistance (hygroscopic property) of the sludge, what
allows to improve drainage and increase sludge fields load from 2 m3/m2-year to 4.5 m3/m2-
year. The sludge is stabilized (does not rotted), has no smell. Our expenses of sludge management
and maintenance of sludge fields are reduced by 2-3 times, duration of natural drying of the
sludge at sludge fields is shorten from 2 years to 1 year, and the total area of sludge fields is also
reduced. Environment conditions are improved and our environment pollution fees are reduced
(we have eliminated methane emission etc.). Using trash grids and sand traps, we reach well
appearance of the treated sludge ™, in order to sell it as an organic fertilizer.

In 2000, the research and production company "BIFAR" (Moscow) had carried out
certification tests of the sludge and issued a recommendation to use the treated sludge as a
fertilizer for grain crops, land reclamation and landscaping.

So, performances of the aerobic-cavitation treatment method are following:
- high rate of permeability;

- increased load to sludge fields is available;

- reduction of energy consumption;

- elimination of specific “sludge” smell;

- complete deworming of the sludge;

- availability of application of the sludge as a commodity.

Director of MUP "Engels-Vodokanal": A.N. Kabanov



TESTING OF SLUDGE-AS-FERTILIZER AFFECTION
UCNbITAHUA 3OPEKTUBHOCTU OCAAKA KAK YOOBPEHUA

Examination of the KFO sludge impact to agricultural crops productivity were carried out by
specialized agricultural research labs in Russia, in 2006-2010

VcnbitaHns BansaHma ocagka KOO Ha ypoXalHOCTb ¢/X KyabTyp 6bian npoBegeHbl B 2006-
2010 rr. B CeNbCKOXO35UCTBEHHbIX MCCNEA0BATENbCKUX NHCTUTYTaX

Crop Substrate Improvg ?f
Kynbtypa Cy6ctpar Sl i)
PocT ypokaitHoCTH
Winter wheat 2006- KFO sludge only in 5-6 times
O31masa nweHunya 2007 Tonbko ocagok KOO B 5-6 pasa
Seed potatoes KFO sludge + glauconite sand in 3-4 times
. 2008 o

CemeHHOM KapTodenb Ocapgok KOO + rnayKOHUTOBbIN NECOK B 3-4 pasa
Soy 2010 KFO sludge + glauconite sand in 1.5-2 times
Cosn Ocapok KOO + rnayKoOHUTOBbIN NECOK B 1.5-2 pa3a

with KFO sludge Potatoes, 2008 without KFO sludge (control)
¢ eneceHuem ocadka KPO Kaprodenb, 2008  6e3 ocadka KPO (koHmpob)




SAMPLE OF TECHNICAL SOLUTION (WWTP 120 THOUS. M3/DAY)
MPUMEP TEXHUYECKOTO PELLEHUA (KOC 120 TbiC. M3/CYTKMH)

SECONDARY Existing WWTP technology ——— PRIMARY
SEDIMENTATION BASIN.

SEDIMENTATION
= BASIN

Excess active sludge
TSS 1%
flowrate 2 740 m3/day

| @ Sludge thickening by cyclones @
TSS 5%

——

Raw sludge only

flowrate 548 m3/day Digested raw sludge

polymers  no or minimized TSS 3%
flowrate 600 m3/day

Elimination \Colymer

of polymers

KFO processing

@ batch time 6-12 h
: o ano
| final stabilization ~80%

: : TSS ~1%
Sludge thickening pH 6.5-8.5
by cyclones temperature 20-22 °C
TSS 5%

flowrate 230 m3/day
polymers no

Centrate
water back

. >
pumping

Sludge final treatment & drying

square required  ~25 thous. m2
@ loading time 30 days
batch time 60-90 days
Pumping Sludge deposit courts smell no
g P * final stabilization 100%

fsaltﬁ of rr;;ady otrganlc Drainage water Drainage
ertilizer to customers 15t day drainage >50% water back

S 7 7 final humidity 65-70%
@ >

pH 6.5-8.5 pumping
BOD(5) 30-50 mg/L

TSS typical <50 mg/L

N-NH4 12-18 mg/L

N-NO3 <0.1 mg/L

P-PO4 0.25 mg/L



SAMPLE OF TECHNICAL SOLUTION (CONTINUED)
MPUMEP TEXHUYECKOIO PELLEHWUA (MPOOONMKEHME)

CONSOLIDATED IN/OUT BALANCE (PER 1 YEAR)
KOHCONMOUPOBAHHbIN MATEPUANBHbIMA BANAHC (3A 1 roa)

‘ Volume TSS ‘ Dry pH ‘ \| ‘ P [ Stabili-
matter zation
| m3 | | ton | | ton | ton | %
Initial excess active sludge 1 000 000 1% 10 000 neutral 550 350 -
Digested raw sludge 220 000 3% ~6 570 neutral ~290 ~200 30-40
1. Thickened excess active sludge 200 000 5% 10000 neutral 550 350 --
Thickening centrate 800 000
2. KFO processed sludge 420 000 1% 4200 6.5-85 550 350 ~80
3. Thickened KFO active sludge ** 84 000 5% 4183 6.5-85 544 350 ~80
Thickening KFO centrate ** 336000 <50mg/L 17 6.5-85 ~6 <0.1 >90
4. KFO sludge after storage ** 11153 min30% 3346 543 350
Drainage from storage ** 72847 <50mg/L 3.6 ~1.2 <0.1
* 1 mg/L = 1 ton per 1 mio. m3 ** estimated properties

PROPERTIES OF KFO SLUDGE TREATMENT UNIT
XAPAKTEPUCTUKU YCTAHOBKM KD O NO NEPEPABOTKE OCAZIKA

‘ Capacity Number Square | Height | Installed | Consumed

of reactors power power

| m3/day | m | m | kwh | kw-h/day
1. Test unit 80 (1 shift) 1(Vv=80m3) 7x5 13 22 135

2. Complete shop 1150 (2 shifts) 8 (V=80m3) 20x10 13 175 2120
(incl. test unit)




SAMPLE OF TECHNICAL SOLUTION (CONTINUED)
NMPUMEP TEXHUYECKOIO PELLEHUA (I'IPO,EI,O]'IH(EHME)

EVALUATION OF FINANCIAL AFFECTION / OLLEHKA 3KOHOMMYECKOIO 3 dEKTA

# | Operation Existing KFO
technology solution
1. Thickening of excess active sludge Existing Cost reduction
YnnoTHeHMe n3bbITOYHOro nna UmeeTtca  YpewesneHue
2. Sludge dewatering before shipment Large Cost reduction
Ob6e3B0XKMBaHME OCaKa nepen OTrpy3KoM Bonbwmne  YaewesneHue
3. Pumping of sludge and drainage water by pipelines No Added
MepeKayka ocagKa u gpeHarka no Tpybonposoaam Het Dob6asneH
4. Truck carriage of sludge Existing Eliminated
MepeBo3Ka ocaaKa aBTOTPAHCMOPTOM NmeeTca OtcytcTBYeT
5. Expenses to sludge utilization Existing Eliminated
Pacxoapl Ha yTMAM3ALUMIO OCaAKa NmeeTca OtcyTcTBYET
6. Income on sale of sludge No Added
Joxon oT npoaaXn ocaaKa HeTt Do6asneH

EQUIPMENT DESIGN / ANMNAPATHOE PELLEHUE

Proposed allocation
BoamoxxHoe pacrnonoxeHue

8 reactors battery
baTtapes 3 8 peaktopos
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Other solutions for water and wastewater treatment
Apyrue pewneHua B o6nacTy BOAOOUMCTKM U BOAONOATOTOBKH

Wastewater treatment plants by KFO technology @ I(l:ﬂ
KaHannsaunoHHbIe OYUCTHbIE COOPYXEHUA NO TexHonorum Koo _

«any required level of wastewater treatment
nobas notpebHas cTteneHb OYUCTKU CTOYHbLIX BOA

* complete elimination of foul smell
NOsfIHOe OTCYTCTBME HEMPUATHbLIX 3anaxoB

* compactness (required footprint is reduced by 20 — 50 times)
koMmnaktHocTb (nnowaab KOC ymeHblwaeTtca B 20 — 50 pa3)

Elimination of smell and atmosphere emission at SPS
YcTtpaHeHuMe 3anaxoB U atmocdepHbiX BbiopocoB KHC

* complete elimination of foul smell
NoNHoe ycTpaHeHue HEeNMpUATHbIX 3anaxoB

» destruction of pathogenic organisms
YHUYTOXEHUEe NaTOreHHbIX OpraHM3mMoB

* aeration of wastewater in the pressure line to WWTP
a’pauus CTOKOB B HanopHom Tpybonposoae Ha KOC

Removal of deposits in liquid pipeline
YcTpaHeHue OTIIOXEeHUN B XNAKOCTHbIX TpybonpoBoaax

« certain removal of any kind deposits
rapaHTUpPoOBaHHOE YCTPaHEeHUe OTNIOXKEeHUN BCexX TUNOB

* chemical reagents or mechanical purging are not required
He TPebyTCA peareHTbl UIIM MeXaHM4YecKas O4UCTKa

* low electricity consumption
HU3KOe 3HepronoTpeodneHne

Discharge of treated water into underground aquifers @ Krn
C6poc oumLeHHbIX BOA B NOoA3eMHble BOAOHOCHbIE FOPU3OHTbI

*improving of condition of the receiving basin
yrnyydleHne COCTOAHUA NPUHUMaKLWEero Bogoéma

* solution of utilization of peak drainage
pelwieHne npobnembl yTUNu3awumm nMKoBbIX copocoB

c n “.I.I Conti Chemical Company, SIA
Augusta Deglava str. 66 Riga, LV-1035, LATVIA
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