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Tem
bl

Llenb BOAONOAroTOBKN B 9HEPreTUKE

TpeboBaHus K Ka4ecTBy BOAbI
[MapameTpbl BOObI, X BANAHE HA NPOM3BOACTBEHHYHO

ctoumocTb OCHOBHbIE KpnTEPUM Noadopa BOAONOArOTOBKA
OcCHOBHbIE NapaMeTpbl BOAbI U METOA bl AOCTUXEHUS
pe3ynbrata Vcnonb3oBaHUe XMMUKATOB B BOOAHUX
cuctemax TensioHocutenen MNpubopbl N3MepeHnst KavyecTsa

BOAbI

wousey | FILTER
YOUR INDUSTRY ’

ENERGY WATER SOLUTIONS



Booonoarotos
Ka

Llenb BOOONOAroTOBKNB
9HepreTn4yeckom
CeKTope:

= BbICOKOE Ka4eCcTBo BOAbl a TaKxKe
Nnapa n KOHOEHCAaTa

= BbICOKMI cpOK crnyXbbl 00opyaoBaHus

= 3 deKkTMBHOE NCMNONb30BaHNE
IHEPTNNA vourmoustry | IFILTER

ENERGY WATER SOLUTIONS



TpeboBaHUs K
KayecTBy BOAbl

e TN KoTNAa BblOBUAKOT

 Pabo4yee gaBsneHue

 [lponssoguTenb KoTna

« KayecTBO 1 KONMMYeCcTBO NCXOOHOW
BOAbl

 OObeM BO3BpalLEHHOro KoHaeHcaTa

» Cncrtema notpebnenunst napa

 HaunoHanbHbIE CTaHAAPTHI,
3aKOHbl N MNpaBuJia rowerine | 1) TER

YOUR INDUSTRY
ENERGY WATER SOLUTIONS



KayecTBO nuTaTternbHOu BOAbI
cTaHOapT

KOTJIOB,

MapameTp MutaTtenbH KQFn MutaTenbHas Boaa
ENT2953-T0 | am sonsrpeioro
KoTna
[NaBneHune bap <0.5-20 >20 Bcem Bugam kotnos
BusyanbHoe Ka4yecTBO - YuncTasn, npo3payHasi Boaa, 6e3 B3BELUEHHbIX YacTuLy
AnekTponpoBoAHOCTL Npu 25 °C Mukp.C/ He pernameHTupyetcsd, cM. TpeboBaHUSA KOTIOBOW BOAbI 1 TpeboBaHUsA
cM Npov3BOANTENS KOTIOB
pHnpun 25°C (... - >92(...) >9.2(...) >7
O6wasn xecTtkocTb(Ca + Mg) MMoOnb/N <0,01 (...) < 0,01 <0,05
Kene3so, Fe o6, mg/I <0,3 <0,1 <0,2
Meab, Cu oOLu. mg/l <0,05 <0,03 <0,1
KpemHui cogepxaHue, SiO2 mg/I He pernmameHTupyetcs, cM. TpeboBaHUS KOTITOBOW -
BOAbI 1 TpeboBaHMSA NPOM3BOAUTENS KOTNOB
Kucnopopg , 02 Mmr/n < 0,05 (d) <0.02 -
Hedrenpoaykrbl (cm. EN12953-6) Mmr/n <1 <1 <1
OpraHu4ecke BewectBa (TOC) -

POWERING | ’FILTER
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KayecTBO KOT/IIOBOU
BOAObl, cTaHOaApT

RAA053-10
MapameTp KoTnoBa Ja) oBoO Kof"l'au KoTtnoBas Boaa
M M AnA
nTaTenbHasa Boga c nTatenbHas BOROrPeiHOro
npoBoanMocTbio. >30MukpC/ cm Boda C KoTRa
NPOBOAMMOCTbLIO.
<30mukpC/ cm
HaBneHue bap >0,5-20 >20 >0,5 Bcem Bugam
KOTIoOB
BusyanbHoe kauecTBO - YUucras, npospayvHasi Boga, 6e3 B3BELLIEHHbIX YacTuL,
AnekTponpoBogHoOCTL Npu 25 °C mukpC/ cm | <6000 (...) CmoTpeTb rpadmk <1500 <1500
EN12953-10:2003
(E),
5-1 (a)
pH npn 25 °C - 10,5 - 10,5-11,8 10,5-11,0 (b, ©) 9,0-11,5(d)
12,0
OOwwan Wweno4yHocTb MMoOnb/ 1-15 1-10¢(...) 0,1-1,0(...) <5
(...)
KpemHui cogepxkaHue, SiO2 Mmr/n B 3aBucumocTu oT gaeneHus, 5-2 -
®docdartbl, PO4 (e) Mmr/n 10-30 10-30 6-15 -
OpraHunyecke BewectBa (TOC) -
POWERING
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Tabnuua nepeBoga

eqnHNL
OdH Mr-9KB/f1 | MMonb/n CaCoO, CaO
(°GH) Mr/IT M/
5,589 1,996 1 99,8 55,9
2.8 1 0,501 50,0 28,0
1 0,375 0,179 17,8 10,0

AHrnunckue 'pagycol
Kectkoctn PpaHuysckue

[pagycbl XKecTkocTu
e 1°GH=1,25°EH =1,79°FrH
e 1°EH=0,8°GH=1,43°FrH
e 1°FrH=0,56° GH=0,7°EH

German Hardnes degree Hemeukune ['pagycbl >KecTkocTtu
English Hardnes degree
French Hardnes degree

POWERING
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1. MEXAHUYECKAS
OUNTPALMSA

POWERING
YOUR INDUSTRY | En!vET‘E'ﬁ



1.1. MewWwoOYHbIe
dounbTpa

Bag filters

OCHOBHbIe NpenmMyLLecTBa:

« Capacity yp to 22 m3h

*None rinse water

«for temperatures up to 100° C
 Fast element replacement
*Low OPEX

* Filtration range

1-100 micr. (200 and 400mi
*Bag size: 4”-400mm & 77'-

*specaily developed bags for
of oils.

ENERGY WATER SOLUTIONS



1.1. MewoOYHbIE
dounesTpa

CAPACITY OPERATING CONDITIONS pH-VALUE
Flow rate Pressure loss Operating Differential Temperature | Recommended

max. (clean bag) | pressure. max. | pressure. max. max. range
SINGLE PLANTS m*/h bar bar bar .2 pH
EF2 12 0.5 6.0 1.5 35 1-13
EFS5. PVC support screen 16 0.5 6.0 1.5 35 1-13
EFS5. SS support screen 22 0.5 6.0 L5 35 7-13
EF5. AC support screen 10 0.5 6.0 1.5 35 3-13
EFGS. painted 22 0.5 6.0 1.5 100 7-13
EFGS. painted. with magnet 15 0.5 6.0 L5 100 7-13
EFGS5. galvanized 22 0.5 6.0 1.5 80 7-13
EF6 17 0.5 4.0 1.5 35 1-13
EFG7. painted 22 0.5 16.0 1.5 100 7-13
EFG7, galvanized 22 0.5 16.0 1.5 80 7-13
EFGS8 22 0.5 6.0 1.5 100 3-13

POWERING
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¥:
Open end elastomer
gasket

H
Fin adapter

L
Extended core

F
226 o-rings

A
Open end elastomer
gasket for Absolute.Za
only

S
Solid end cap

E K
222 o-rings Self-seal spring

Equivalent codes

1.2. KapTpuaoXxHbie

dounbTpa

Figure 3a: 1R Vertical Housing

Without adapters

YY or AA — standard DOE (Code 1)

Il |

FS — 226 o-ring / solid end (Code 2 (M2))

ES — 222 o-ring / solid end (Code 3 (M3))

Il =

FH — 226 o-ring / fin adapter (Code 7 (M7))

I =4

EH — 222 o-ring / fin adapter (Code 8 (M8))

. Absolute or nominal filtration
. Filtration range from 0.1 to 100 micr.

. Speciall cartridges.

POWERING
YOUR INDUSTRY

Figure 4: 4R Horizontal Housing

Figure 3b: 1R Horizontal Housing

Figure 5: 7R Horizontal Housing

'FILTER

ENERGY WATER SOLUTIONS



1.3. CeTyartble punNbTPbl aBTOMaTUYECKOW
NPOMbIBKOW

Mepen OCHOBHOM cTaanen

OUYNCTKMN MCMNOIb30BaThb
P AGMBHITKEN PuneTp C
aBTOMaTMYeCKOM obpaTHOM
NPOMbIBKOMN.

OunbTp BOLL. B Hux
LUANHAPpUYEecKmne NPUMEHSIOTCH
PuNbTPO3NEMEHTbI, OTKPbITbleCERYHRYE

KOHLUOB C  AMHAMU4YECKUM
ApOoCccennpoBaHMEM B BEPXHENN HaCTU.

O6paTHaga npomMbiBka no dP, 20cek.

PO\
YOUR INI




1.3. CeTtyaTble hpunNbTPLI

dBTOMAaTU4YECKOU




1.3. CeT4yaTtble QUNLTPLI
aBTOMaTU4eCKoun

Ty e
T At T
44444444
oy 2TV

‘ Automatic TYPE 6.18
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1.4. Mesh filters with automatich
backwash

vourmovsrey | FILTER
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1.5. JlamenbHbIe
(nnacTuHYaTbIe)
N

Feed water . Clean water

Surface Skimmer/Flushing Machine (optional)

| . Remove of
sediments
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2. [lecoyHble
UneTpLI

vourmovstey | FILTER
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2.1. HanopHble punbTpbl—
no 120m3/y

TF/TFB
MponsBoanTensLHOCTL 40
120 M3y

FILTER

ENERGY WATER SOLUTIONS

Flow up to 12 m3/h
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3arpys3ku

ans

HanopHoro
dounesTpa

FILTER MEDIUM TASK SOLUTION
Filter sand Quartz sand forwater | lron is an undesirable sub- Oxidized ferruginous water is
(KIS/GRAVEL) freatment stance in waterworks water, cleaned in a pressura filter.
which becomes ochreous and As filter madium is used:
tastas metallic. KIS'GRAVEL and Nevtraco.

Nevtraco Porous water Ammonium and nitrite in the In oxidized water, ammonium is
treatment imestone water can be an indication of converted into nitrite and

microbiological activity. afterwards nitrate through
biological nitrification.
As filter madium is used:
KIS'GRAVEL and Nevtraco.

Magno-Dol Porous calcium- Corrosive carbon dioxide Corrosive carbon dioxide is
containing alkaline attacks concrete aswell as neutralized in a filter with a
filter medium pipes and tanks of black steel. calcium-containing medium.

As filter medium is used:
Magno-Dol.

Hydrolit Ca Porous granular Hardening of water with low Water is hardened in a filter with
material of calcium hardness, typically below 5dH. | a calcium-containing medium.
carbonata As filter madium is used:

Hydrolit Ca.

Hydrolit Mg Globular particles of Neutralization of acidiferous Acidiferous waste water is
magnesium oxide waste water. neutralized in a neutralizer.
(Mg0O) As neutralization material is

used: Hydrolit Mg.

Hydrolit Mn Round grains with a Manganese is an undesirable Oxidized manganiferous water is
rough surface covered | substance in waterworks water, | cleaned in a pressure filtar.
by a catalytic layer of | which becomes black and tastes | As filter medium is used:
manganase oxide metallic. KIS'GRAVEL and Hydrolit Mn.
hydrate

Hydro-Anthrasit H | Porous granular Suspended matter and par- A muitimedia filter combines
material of pyrolysed ticles in water (turbidity) result surfaca and depth filtration in
coal in an increased number of back- | one filter, which can remove a

washes for traditional filter large volume of suspanded
media. matter and particles.
As filter madium is used:
Hydro-Anthrasit H.

Iron oxide Granulated filter Arsenic is a natural element, Arsenic combines with iron and
medium based on iron | which can pose a sarious health | can be removed through co-
hydroxide hazard. pracipitation with iron.

Another approach is to remaove
arsenic by adsorption filtration

with a filter medium containing
iron hydroxide.

As filter medium is used:

Iron oxide.

Activated carbon Granulated carbon Pesticides and 2,6- Pesticides and BAM are
activated through a dichlorobenzamide (BAM) reduced through adsorption
steam process constitute a growing problem, filtration.

which can ba traced in the As filter madium is used:
groundwater. Activated carbon.



2.1. HanopHasa dounbTpauus

Mascanaua (B3Y) ( B3y)
OuuncTka Boabl OT Fe, Mn, NH4
-unetp TFB 10 -3LUT.

-HacoChbl -6LUT.
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2.1. HanopHas
dounbTpayus
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2.2. KoHTakTHasa domnbrpaums
B hunbTpe HenpepbIBHOrro
Aoy
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2.2. KOHTaKTHas
cbqnnumaqnpqousﬂoro

CxxaTbI BO34yX

AAAAAAAAA dunsrpaT

lMpombiBaTeEnb Necka

I MMecyaHbIt cron

| Bxop uepes
pacnpegenuTenb

OPNUMTHBIN HAacodo
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2.2. KoHTakTHaa domnbrpauus
B ounbTpe HenpepbIBHOIO

ne

CTBUSA

[lpombiBaTenb Nnecka

«~ | FILTER

ENERGY WATER SOLUTIONS



2.2. Cnucrtema KOHTakTHOM

BcTpoeHHbIN Cxartbin
VcxopHas Boja  MUKCep - LS Ounnlennan Bopa
4 y el —r — |
03MpoBaHue | B W
eareHToB 7 CTOK 7
| I | CrycTuTenb ocaaka
® [loCTOSIHHbIN BO3BPAT CTOYHOWN BOAPI Otcron
LI L LD L L L DT T LI (]800 o
Orcroit ,
¥ ®nokynaums o MNecyaHbli
cXofHas BOAg, @ @ w OnoTauMsa g
—b@_‘ : =1 == =i —
& * (") (=)
AKTVBHOE " OyunwweHHas Boaa
nepemMelLVBaHue
CxaTbIu ] ol
BO34YX

Cuctema driotaumu rowemne | ENTER

YOUR INDUSTRY
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SOLUTIONS

NERGY WATER

'FILTER
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Raw water

a3

2.2. be3HanopHbIe CUCTEMbI

OTHYHUCTKNBOAbI

) [} [ 5 :
by 8 e G e QO | )
Mixer m m I T
i
r |
@ th S h
YAar O (! i ||
Wash water

E=] Strainer

<

Filtrate

Wash water recovery
Lamella LT

I
s

|

1

Raw water

Pumping station

|

YOUR INDUSTRY

Sludge to sewage works or
dump (=0.3% oftf treated
raw water volume)

'FILTER
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2.3. [InacTnHyartble
cenapartopbl (Lamella

Nopa4va Boabl 7 . OuuweHHasa Boaa

. OtBog ocagkos

vourmovstey | FILTER

ENERGY WATER SOLUTIONS



2.4. Tun
MembpaH

{0) T
NE | MF

0.0001 1 0.001 0.01

OGpaTHbIN \ | 1
OCMOC e
=
CnupanbHas/Tpyb6uara M BOJIOKHO: - \ |
f1: Hanbonee Hay.%"'oee noaxoauT nockas gnwrotmaﬂ
noaxoauT NaF/uF MemGpaHa

>
DERO ___ [lloBbIWIANOWeEECHA faBneHue

O6nactb meMbpaH P 7
ZeeWeed® munﬁﬁg&g*:? l FILTER

ENERGY WATER SOLUTIONS



2.4. MembpaHa — 310

TABEPLUEHHO YNCTOMU
[lonble BONOKHa UMerT
NOBEPXHOCTb C annmappﬁmbl

MUKPOCKOMUYECKUX MOP &
Pa3mep nop - ogHo ThicaA4Has E
YacTb AuMameTpa g
YernoBeYecKoro Bomnoca @
[Mopbl, Kak pusndeckumn bapbep P
NPEenATCTBYIOT NPOHUKHOBEHMUIO .','.!Q

npumeceun, 0o4HOBPEMEHHO OHH
nponycKarT MOSIeKynbl YACTON
BOAObI

Uncrtasa Boga npoxoaut
BO BHYTPb NOM0ro
BOJIOKHa oA
aencrtemem cnaboro

embpaHHoe
BOMOKHO

BakKyyMa AreKTPO-MUKPOCKOMUYECKOE
naotpaenme nosepxrogThy inusray | IF HILT EEIR

MeMOpaHbI ENERGY WATER SOLUTIONS



2.4. MembpaHbI
ZeeWeed" PelleHne onga npumeHeHus B
NPOMb| igiReHHOCTU

YOURINDUSTRY | N HBu l E=lTR
ENERGY WATER SOLUTIONS



TUnuYHble pe3yNnbraThbl

2.4. HenpepbIBHO

BbICOKOEe KayecCcTBO
BbiTeKarLlleun Boabl

YnaneHune XIMK > 95%
YnaneHue BINK > 98%
YnaneHue TSS > 99%
YnaneHue > 90%
TKN/AMMOHUMN

YnaneHue

docdopa >9 0"%

vourmoustry | IFILTER

umguKkamom

ENERGY WATER SOLUTIONS




2.4. BbiCOKOe KauyecTBO
dounbTpaTta

[TapameTpbl
bunesTpaTa

TunoBble [loCTWXKNMBIN
3Ha4YeHuns DOBEHb
< 2 mg/L He oBHapyxeH

B3BelleHHble

< 2 mg/L He obHapyxeH

NH,— N
Oo6w N
Ooow P

MyTHOCTb

<1 mg/L < 0.5 mg/L
<10 mg/L <3 mg/L

< 0.3 mg/L < 0.1 mg/L

<0.3NTU <0.1 NTU

... n dpunsunyeckan ges3nHdbekums!

vourmousry | IFILTER
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3. CocTaB
BOAbl

e Ca(HCO3):
e Mg(HCO3)
* CaS0q4
e CaCl
* MgCl:

* NaCl
* SiO2

vourmoustey | IFILTER
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3. XecTKOCTbL
BOAbI

-
vourmovstey | FILTER
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3. [Nepepava

11

[

16 Mm 16 Mm 2 MM
cTanb Hakunb cTanb

v

Ons 0OCTUXXEHNS 0QMHAKOBbIX NapaMeTpPOB B HarpeBaeMon CTOPOHe
- B HarpeBsatoLLel CTOPOHe AO0MKHbI NOBLICUTL TEMNepaTypy

ot 1000°C Ao 1100°C
vourmoustry | IFILTER
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3. [Nepepacxopn
TONNMBa% B 3aBUCUMOCTU

ILTER

RGY WATER SOLUTION



3.1. YMAryeHue
BOAbI

Npobnema PeweHune
Ca?*+ n Mg? — Na+

(Ca*) (Mg*)

J

vourmovstey | IFILT ER
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3.1. YMAryeHue

Bonbl

icxooHasi Boga NaCl PereHepauus

Na®*

>

vourmoustry | IFILTER

ENERGY WATER SOLUTIONS

Cnus
A
CaCE,MgCE,NaCI



3.1. Cuctemsbl ymsardyeHusa go 150 m>/y

' ' ]
SM/SG ii

Jo 3,6mdh

SFISFG SFH/SFHG
o 9 W [o 32 m¥h
0 J M“/M

Bk
Kiii
i
JIme
A 5 = Za sl N ¢
SMH/SMP ‘ STFA
o 30 m¥h Jo 150 ,m3/h

vourmovstey | FILTER
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3.1. YcTaHOBKU ymAaryeHus SF/SFG u SMH &
SMP

[ Pacxoﬂ': 5.0-30 M3/‘-I
- Pa6.nasneHue: 2.5-6.0
* Perenepauus 2425 MM
-Temnepatypa 24% pacteop NaCl
obpabartbiBaem
o 80° C
BOoObl  SFG

MpenmyliecTBa

* KOMMNakTHOCTL

e CTanbHOW KOPMyc C aHTUKOPPO3UNHBLIM NOKPbLITUEM

* BoiICOKOHagexHble ynpaBnsatoLwme KrnanaHa

* ABTOMaTN4ecKoe yrnpaBrieHne pereHepaunen

e BbICTpPbIN MOHTaX

e ABTOMaTU4eCK1in conepacTBopuTenb A9 NOPOLLKOBOW
conm




3.1. YCTaHOBKU YMATM4YeHUA
eTr A

l-LJ_

e

« LAV AP *v

jﬂ-“wl!l

Pacxopn: 30 - 120 m3/y Pa6.npaBneHue: 2.5 -6.0
krc/cm? Kopnyc ounisTpa BbINOMIHEH U3 cTanu u
NOKPbIT MNOSINITUNEHOM

vourmoustry | IFILTER

ENERGY WATER SOLUTIONS



3.1. Moaynb

NPUroToBreHus
a/ i oJ1N
AN 5
2 {[ ij\DN25I32 mm PVC
I I DN20/25 mm PVC c
ii i ® . | DN25/32 mm PVC J/
Ll basrse mmpye H . ,
o :I IT = [ i—ﬁ] v
3 1l I 0 .
! ” “ DN25/22 mm PVC II 1 1 } .
i N
I NS B
[ ” [ ” ANY l I -
m&::“::&@ ] Il I
H | A u EIE
I ' ]
c:::a::::::rﬁr::::::g:::o I 1]

21500 £10

EmMkocTb 6aka—-3,5T(2...5T)
conu BbicoTta - 1800 MM

vourmoustry | IFILTER
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3.1. YMsAryeHue
BOAbl

MO>XHO N NPU UCMONb30BaHUN
yMArdeHna yBepeHHo
npeaoTBpaTtnUTb HaKUMb U
KOPpPO3uo?

OT1BeT:

HET !

'Ipuenons3oBand ety | FILTER

YMATYEHNA MOXHO TOJ1bKO

VMEeHbLWNTb DNCK.



3.2. YMAryeHue
BOAbI

[Mpouecchbl B KOTMNE Npu UCNosfib30BaHUN YMAr4YeHHOU BOAbI
PasnoxeHune kapboHaTa HaTpus :

2NaHCO3 + T2 — Na2C03 + H20 + CO2 — Kopo3us
[MoBbiwasn Temnepatypy 120-180 °C, kapboHaT HaTpuAa NpoaorKaeT

pa3naratbcd : Na2C03+ 2H20 + T2 — 2NaOH + H20 + CO2 — Kopo3us

Hakunb KoTopas doopmMmpyeTca Npu Ncnofib3oBaHUN YMATYeHHOM BOAbI, B
OCHOBHOM W3 MPUPOAHOro KpEMHUSA (O4EHb TBEPAAA HAKUMb).

vourmousry | IFILTER
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3.2.

[Mpobnema:
BbicoKoe cone-conepXaHue B nuTaTenbHON Boae

Hunskoe kayecTBO Napa u Bonblune notepu ot
KOHOeHcaTa npoayBOK

FIpoL.quKa
Pyoriessry | FILTER

ENERGY WATER SOLUTIONS




3.2. H- KatTnoHnpoBaHue C

YMArY{eHnem
McxooHag HCI H,CO,->H,O + CO,

. PereHepa | C02
Itd /_l Nerasaums

Ao
\‘__’/

DOuUnNbTP

+

H
KaTUOHOB

Crme 7
A [OekapboHnanpoBaHHas

HCI, NaCl, CaCIz’ MgC|2 munﬁﬁg&sn%g? | FILTEW

ENERGY WATER SOLUTIONS



3.2.
YcTaHOBKU H-
1 DCTFA

Y Y S S U

P apap ' -
Bl
J 1} L

Pacxop: 3-150 m¥4y  Pa6.naBneHue: 2.5 — 6.0 Krc/cm?
Kopnyc hunbTpa BbINOMHEH U3 cTanu U NOKpbIT
NONU3TUNEHOM

vourmoustry | IFILTER

ENERGY WATER SOLUTIONS



3.3.
Nekag

TexHUn4YecKkue XxapakTepucTuku

* Pacxoa: 2.0 - 150 m3/y
e Pabouasa temn.: 40 -90° C

e O6beM KOMOHHDI: 230 -1620 n

e [lnameTp: 765 -1315 MM

° BblcOTa KONOHHHbI: 2780 - 3110 MM
MpeunmyuwectBa

*KomMnakTHOCTb
-[lekapboHn3aTop 1 bak-akKymynsTop B O4HOM
Kopnyce

<ABTOMaTH4ecKoe yrnpasrneHne pabortomn
*BbICTPbIN MOHTaX BHYTPU 34aHNS KOTESTbHOW |
*CTabunnbHOCTb paboTbl NpU NEPEMEHHbIX
Harpyskax

§ FILTER

ENERGY WATER SOLUTIONS



4. ObecconuBaHue

BOAbl
MCMOnNb3yA

obpaTHbIM OCMOC  wwm  JdEeMUHepanusauyms

crnocobom
NOHNNAMAHHOM

FILTER

ENERGY WATER SOLUTIONS



4.1. O6paTHbIN

OocmocC
MemMbpaHa O6ecconueaHHas

a

NcxogHas Boga KOHLUEHTpaT

CteneHb obecconuBaHusa: 98-99%

vourmoustry | IFILTER
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4.1. CTpyKTYypa
cnupanbHO
oO0pa3HbIX MeMmOpaH
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4.1. NMpynHunnuanbHas
cxema

RO yCT&dQBK% HHasA

U3MEPUTEJIbHAAA

BXO,D,HOM FI‘-IE%KN
BEHTU
ucxoaHas f ‘ ‘
C N je MembpaH T
KayecTBeHHas

- BOAaA

CI)VIJ'I TP HaCoOC

PELIMPKYNALMS % OTMbIBKa

/-

BEHTUNA |

KOH quaT
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ENERGY WATER SOLUTIONS




4.1. YCTaHOBKaA

MeMOpaH B
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4.1. Ha pabo4yue napameTpbl
OcmMmoca BnusoT

[laBneHune Boabl

TemnepaTtypa nuTaTenbHOW BOAb

ConecopgepxaHue n obmnm
aHann3 nuTtaTeribHoOM BOAbI

vourmousry | IFILTER
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4.1. IKOHOMUYECKue
npevmyLlecTBa

Ucnonb308aHus

O6pamHoO20 ocMmoca 8 naposbix
KomeJsibHbIX

vourmousry | IFILTER
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4.1.

NMPOOYBKA
S
0% = THT BOHbT *100%
S -8
KOTJI .BOJTBI ITUT .BOJIBI

vourmousry | IFILTER
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4.1. MPOUEHT NPOAYBKWU
BE3 NUCI1OJIb3OBAHNA OCMOCA

COJIECOLEPXAHMUE NMATATEJTIbHOU

BO/bI 250

Mr/i i

MPOLIEHT NMPOLYBKMU - 10%
o |IFILTER

!!!!!!!!!!!!!!!!!!!!



4.1. MPOLUEHT
MPOAYBKU

C UCITIOJIbSOBAHUEM OCMOCA -

COJIECOOEPXAHMWE MNTATE/TbHOU
BO/bl 5
Mr/i 0

MPOLIEHT NMPOLAYBKU—A0R%TER

YOUR INDU
nnnnnnnnnnnnnnnnnnnn



4.1.
IKOHOMMUA

IKOHOMUA 3A CHET CHUXXEHUA
PACXO/LA ITA3A HA
HAI'PEB BO/[bl

o 50 000
S/200!!!

(Or1s1 napoeo2o komJsia 15 m/4y 6e3

6036pama ...... EILTER
KOHOeHcamal @ = e Atk e



PUWXCKUE Tennocetu -
T3l

TypO6uHHasa Boga

Pacxopa 2.5 m¥/y4

ANEeKTPOnpoBOAHOCTb
<0.2 uS/cm

PUnbTP TOHKOU OYUCTKU
EF5
CtaHuuna

ymsaryeHma SMH
602-F

O6GpaTHbIM OCMOC
EUROTEC DPRO 02-16/12
Cucrema
rnyookoro
obGecconnBaHuA
NMOCTOAHHBLIN
KOHTPOIb
3NEeKTPONnpoOBOAHOC
™

FILTER

POWERING
YOUR INDUSTRY

'FILTER

ENERGY WATER SOLUTIONS



4.2. leMunHepanunsauus

MOHOOOMEHHOM cnocobo
NcxoaoHas Boga HCI

NaOH

OecconmBaHHas

Cnus Boﬂa
HCI, NaCl, CaCl,, MgCl,  NaOH, NaCl, Na,SQ,.Nakid'S@&ILTER

IH&GT WATER SOLUTIONS




MeToabl

 EDI
* EL-lon
e E-Cell

4.3. 'nybokoe
obecconMBaHMe MeToAOM
JreKkTpoaenoHmn3aumm
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4.3. E-Cell

Process Principles- EDI Process

Feed

Anode Waste

Concentrate

- Y '.' "

', ' X ’
. / . 3 ‘. ,, A A)
TETTS ST TOrOn PO RN TRy

B “F')V;Q —+ Cathode Waste

J

LA LC L R

Concentrate
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4.3. AneKkTpoaenoHmnsauma MeTogom
E-Cell

e TexHU4Yeckue
XapaKTePUCTUKMU

e Pacxop:1,5-100 m3/y
Pa6.naBneHue: 4.5-6.0
Krc/cm?

e KayectBO Boabl
<0,2 (<0,1) MuKkpC/cm

vour inpusTrY | IF Tl IE TIPS
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5.
KOPPO3UA

“““““ ~ | FILTER

ENERGY WATER SOLUTIONS



5. Buabi
KOppo3un

PaBHOMepHasa Koppo3uns
NOBEPXHOCTU

— JlokanbHas
— ToyeyHas
— CenektnBHas

Mexay- KpucTtanoHas
Koppo3uns B pesynbraTte ocagkon
K{oppo3una B CneacTtBun 3po3nm
 anbBaHW4yecKagd
bakTtepuanbHas

ourmoustey | IFILTER

ENERGY WATER SOLUTIONS



5. PaBHOMepHas
Koppo3us
l XHOCTU

vourmouvsrey | FILTER

ENERGY WATER SOLUTIONS



5. JlokanbHas
Koppo3us

O,

WATER
OH
H,O H

ie Cu

Fe(OH),
‘((red brown)

Boiler

ourmovstry | IFILTER
UTIONS
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5. JlokanbHas
KOppo3us

vourmoustry | IFILTER

ENERGY WATER SOLUTIONS



5. Toye4yHas
Koppo3us

Water

Fe,O,

Boiler

vourmoustey | IFILT ER
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5. Toye4yHas
KOppo3us

vourmovstey | FILTER

ENERGY WATER SOLUTIONS



5. Toye4yHas
Koppo3us

vourmousry | IFILTER

ENERGY WATER SOLUTIONS



5.1. YCTaHOBKM

BaKyyMHOW
NMpoGnema PewweHue .D,ea3 PalJM n©
Kucnopoag O, BakyyMHbIn eaapaTop yoanaer
avokeug yrrnepoada Kncnopon
CO,

12/M° 02 8bIHOCUM U3 CUCMEMbI 42
Memarna e sude Kopo3uu.

vourmoustry | IFILTER
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5.1. YcTaHOBKU BaKyyMHOU

\V4

VAKUUMPUMPE (i)

TIL UDLUFTNING

FUERNVARME

Pt
S

Aealspauum

VAKUUMAFLUFTER

TIL FJERNVARMENET

\E/__
i X
78°C 44°C — $
E i
~N
10°C 77°C o | ® g
SPADEVAND —><t+—+ > |
VEKSLER
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5.1. YCTaHOBKU BaKyyMHOM
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5.1. YCTaHOBKU BaKyyMHOM

oeaspauun ™Mna VA1B -
( __|_-- <1 0 7 A
TexHUYecKne XxapaKTEpPUCTUKM oo ~_ I VA )l F}ﬁ;

;0: X_ NI %J v |
* Pacxoa: 2.0 - 50.0 mM3/y i r
e Pabouas Temn.: 40-90° C SR | SNl N o
e O6bEeM KOJIOHHbI: 230 -1620 n . | e
. _ e )
. El%gTeg pK'OJ'IOHHbI: 3930 ! :-53‘1151{)/I MM o | @Z@

e BbicoTa yctaHoBku: + 2000 mMm ] o : ‘ 7|J © m
e CopaepxaHue |® A l/f@f
Kucnopoaa B <0.1 mr/n ’ ° NI a
obpaboTaHHOl Boae | . | @@ B

MpeumywecTBa Fn @. 1 |

‘Kopmigk eodepKaBeroLLen cTanm g%@ @ El S
-[leasparop n 6ak- | | E
aKKyMynsiTop B O4HOM ey Rl

kopnyce | @ )

- B BICIa I MEEKGEEKYBHIEERIVE BEEHVEOIATBTbHON
*CTabunbHOCTL paboTbl NpU NepeMeHHbIX
Harpyskax |
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5.2. YCTAaHOBKU TEPMUYECKOWU
Aealapauun tuna TA-C

CteHa

w T
f/

T

LY
La B atmocdoepy

L]
LEVEL
CONTROLLE
D VALVE
B CONDENSAT
£ E> .. -
“ EmkocTb MAKEUPWATE
£ ns nog- R
OT gosatopa  —| E B e
R MUTOYHOU
PUMP BOAbI M
cbopa
=1 A KOHOEeHCcaT:
B koTén i
20155 @) < —@
3. T TANK FOR
1. FEED PUMP. CONDENSATE AND
2. INSULATED VAPOUR MAKEUPWATER
ESCAPE.
3. BOILER FEED PUMP.
4. COOLER.

*[Mpon3BognTENbHOCTD:

1—-40 (50) m3/vy

v | ILTEFI
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5.3. lerazauus
MeToaoOM MeMOpaHHOW
_ TeXHONOorum

vourmovsrey | FILTER

ENERGY WATER SOLUTIONS



cnowm
MarHeTuTa

< 100°C: Fe + 2H,0 —> Fe(OH), + H,
> 100°C: 3 Fe (OH),—> Fe,0,+ 2H,0 +H,
> 220°C: 3Fe+H,0—>Fe,0,+4H,

Fe30 4 - MarHeTur

vounmousty | FILTER
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Mexay- KpuctanbHas

vourmoustry | IFILTER
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Koppo3usa B pesynbraTte
ocaaKoB

ENERGY WATER SOLUTIONS



Koppo3usa B
crnencTBun
)O3UN

vour iNpusTry | I® 1 ER
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Koppo3us
BCrieOACTBUMU
D3UN

vour iNpusTRY | I E R

ENERGY WATER SOLUTIONS



Q=100%

MexaHu4deckas

dounbTpayumnsn

___________

q=10...20%

Q o
IIIII-_-IIII

\ Dosingpoint :
1
i

/
Dosing pump |
1
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P !

control
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CenekTuBHas
KODDO3IUS

TWUN IMwrvwaIinT 1 . I . .

ENERGY WATER SOLUTIONS



[anbBaHu4yecKas
_KOoppo3us

[loTeHuman ranbBaHN4YeCKON KOppo3nun

Yrnepog

MnatuHa MeHbluasa akTUBHOCTb
3onoTo

Cepebpo
HepxxaBetowaa ctanb
Hukenb

Meab

JTaTyHb

Onoso

CBuHel,
Yrnepogucrtas ctanb
Kagmuin

AnMOMUHUN

LiInHk (oumHKOBaHHas cTanb)
MarHui bonblasa akTMBHOCTL

vourmousry | IFILTER
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[anbBaHu4yecKas
Koppo3us

[MpucyTcTBME ABYX METANIIOB B 3MIEKTPOSINTE MOXET
MPUBECTU K SNEKTPONUTUHYECKON KOPPO3NnMN.

[MpegnoyvTtuTenbHbie MaTepuansl: npu cogepxanue CL n SO4 u
pa3HbIX TeMnepaTypHbIX pexmmax

TemnepatypHuin 60 °C 80°C 120 °C 130 °C
PEXUM
cogepxaHue CL n
> AISI 304 * AISI 304 AISI 304 AISI 316
= o AISI 304 AISI 304 AISI 316 AISI 316
= eome AISI 304 AISI 316 AISI 316 :
= e AISI 316 AISI 316 AISI 316 "
= oo AISI 316 AISI 316 " "
= oumgd/i AIS| 316 Il Il I
= ouumg/i Ti Il Il I
ouumg/i

ourmoustey | IFILTER
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BakTepunanbHas
KOppo3us

Fal « 2" K\
Qnode cathode
wurwoiers | FILTER




bakTepuanbHas
Koppo3us

vourmoustry | IFILTER

ENERGY WATER SOLUTIONS



OdeKkTMBHOCTL B %

[MoTepwn

Tennoortaa4u
B NnacTMHYaTOM

—,—— e - AT - -

100 -
CA e i S : pwm
: OTNOXEHNU
80 - : HaKunu B
(1 = 4
60 - i [1pn oTnoxeHwumn
I OpraHNYeckom NNeHkKu
50 -
40 1 1 ; 1 1 I 1 1 1 1

0O 10 20 30 40 S50 60 70 80 90 100
TonwuHa oTNoXeHU B MUKP.M FILTER

B mrEs EEWES T W AN
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He3unHdekL

1976
: vourmoustey | IFILTER

ENERGY WATER SCOLUTIONS




mc_wo;oA

auveno
:

auluapy

auIsolAg { aulueny

aulwAy |

auluens

suluapy

vourmousty | FILTER
ENERGY WATER SOLUTIONS



I1rNMnHa BOSHbI
- ,

Visible Light

X-rays Ultraviolet

Medium Pressure

""" Low Pressure

Vacuum-UV uv-C uv-B UV-A

Relative Spectral Emission

-
1

200 210 220 230 240 250 260 270 280 290 300
Wavelength (nm)

vourmovsrey | FILTER

ENERGY WATER SOLUTIONS
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E/ME Spektron
A-Series K143
A/B-PE Quadron

vourwoustey | IFILTER

ENERGY WATER SOLUTIONS



UV Jlamnbi C

Calibrated
Aqtqmatic UV Sensor
Cleaning & Wiping System
Drain Valve Rerriovabis
\ Front Plate
Yy 4 Lamp

Connection

Sampling Valve

Sampling Valve Cleaning & _ .
Drain Valve Wiper Drive

vourmovstey | FILTER

ENERGY WATER SOLUTIONS



[ToBepXHOCTb NMAaCTUHDbI

Mpun
MCNOJSIb30BaHUM
XMMM.Ououma

Ucnonb3oBa
HUe O30Ha

YaoaneHue cylecTByloLlen OMONSIEHKU NPU UCMNOSIb30BaHNN O30HA

ourmousrey | FILTER

ENERGY WATER SOLUTIONS



O30H

CunbHEeULLN OXUAAHT
- bbicTpoe okucneHme Fe u Mn

~-CHW)KEHMe LIBETHOCTU U yayulleHue
OpraHoJienTuKu

-He 6onblumne rabaputbl u achppekTuBHan
Ae3nHdekuusn

- MHOro peweHuin n mogudpukaumm

POWERING
YOUR INDUSTRY

'FILTER

ENERGY WATER SOLUTIONS



[Ipo3BoACTBa U BBOA4 O30Ha

vourmoustey | IFILTER
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vourmousry | IFILTER
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Energy (Ozonegenerator)

Generator | Generator
| ‘ - outlet

N

inlet

Heat
Oxygen containing  Free oxygen atoms Product gas:
feed gas and Ozone-Feedgas
(Air/LOX) oxygen molecules mixture

a xylem brand



How to provide the electrical field?

D sseo

Volt

Ozone Generator
Vessel Stainless Steel
(316TI)

(similar to tube heat exchanger




a xylem brand

G
AR

%
2
%
2
o
2
2
%
2
&
%

o
o]
°© =~
)

o 5
o 8
s ©®
S 0
T 2

gd — sleeve
(ss 316TI)

Effizon mesh
(ss 316TI)
108



(@

Ozone Generator
Vessel Stainless Steel
(316TI)

i

WEDECO
a xylem brand






zonegenerators — the inner life

WEDECO
a xylem brand



OCHOBHbl€ KOMMNOHEHTbl 030HHOWU MHCTANIALIUMN

ourmousrey | FILTER
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O30HHaA ycTaHOBKa B

vourmousry | IFILTER

ENERGY WATER SOLUTIONS



O30HHaA yCTaHOBKa B
npou3Bo.qCTBe

S i e —
Drinking : %
water > »| Reaction
6 m*h Tank :
atrinser
min. residual
1 049 O; /' m?

|
0O,-Monitor
Ambient
ooooo
monitor
Ozone U
generator

vourmoustry | IFILTER
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O30HHbIE
YCTaHOBKM

vourmovstey | IFILTER

ENERGY WATER SOLUTIONS



PasnunyHble cneuunanbHble

KOTJ1IOBbIE XUMUKAT
« KoTnoBble aHTUCKANAHTbI
(MHrMBUTOPBLI HakMNK) : FTMapoKcua HaTpPUS bl

NaOH KapboHat HaTpust Na2CO3
docdaTt HaTpus, nonudocdarsl,
- KkoppekTupyoLimosdieFmsiHOCTb : KaycTuk NaOH, AMMuak

Mornotutenu kucnopopa : Cynbdat HaTpus Na,SO,
TaHWHbI, rMapasvH
N_H, AckopOuHoBas
KMcroTa
*  KoHAWUMOHUPYIOLLIME areHThbl U HaTtpun antoMmnHmns, marHnm
cynbaTt obpabaTbiBalOLLMe 0CagoK:  TaHMHbI, Kpaxman,
3aryctutenu, nonmakpunoBble
* CneunarnbHble UHTMBUTOPBLI KOPPO3NK:  TaHWUHbI, FIUTHUH,
nonngocdarsbl

» [lpoTnBo-neHoobpasoBatenu : [lonnammabl, MUKOS
 PactBoputenu Hakunn: B 3aBUCMMOCTM OT TUNa
KoTna (Bo BpeMsi pabotbl koTna): Nonnakpunarbl, oo ]n 1, ——

HaTpVs 1 [p. vourmoustry | IFILTER

ENERGY WATER SOLUTIONS



KomdopT-30Ha pH
~CTAMIA

Koppo3una ctanu vs. pH soAbl

OTHOCUTENBLHAA
KOPPO3UOHHOCTb |

- 8.5 pH 12.7 pH

: ]

P LLL L L5

BeszonacHas 30Ha

SIS SIS LSS IS LSS LSS Y /é

1 2 3 4 5 6 7 8 9 10 11 12 13 14

a4 ER
TUUHK INUUSIHY | B N s B

ENERGY WATER SOLUTIONS




LLleno4yHas
Koppo3us

N

MarHetuT

NaOH

BbixoAa napa

NaCH

MpPOHWKHOBEHWE
KOTNOBOW BOAbI

Fe;0, MNopucTbie OTNOXEHWA

NaOH

vourmoustry | IFILTER

ENERGY WATER SOLUTIONS



108

106

104

102

10,0

9.8

9.6

9.4

pH npu 25°C

9.2

9.0

88

8.6

8.4

82

@ imagination ot work

'Pacdbuk bocatoB
" oH

3 rmﬁ*&/
’ OHa " [
CaobodHou ?\99\0&“ et 900 p
LLlenguu B o < NS : .
501,
oA€Y 90 00 p
W [PPE
2 3 “:) O 0 0 L
e e \&\d“r‘a‘\\r‘
W ob"
C!
// 01-2000 p s
©- 23
8-18 g \o\'\b
00 p \ﬂ"(’“ BoHa
D Y*O
8 “Soxeamsisarolued”
U {enpyHoCcmu
10 2 3 4 5 6 7 8 10 15 20 30 40 SO0 60

ppm OpTtodocdaros B nepecuete Ha PO,

TWUN MY aInT 1 . ._rER

ENERGY WATER SOLUTIONS



I penmMmyLllecTtBa NCNoJib3oBaHUA
KOTJ1IOBbIX XUMUKATOB

* MeHblLe pacxoa Tonnmea
* MeHblle NpoCTOEB

* YMeHbLUaeTcs pacxodbl Ha
eXXerogHyo NpoMbIBKY KOTNna

* MeHbLle NpPpOoAYBKU NMAapOBOTro KOTJia

* DKOHOMMUS peareHToB Ha
XUMBOAOOMOArOTOBKY

* [Tlpon3BoacTBa Napa BbICOKOro KayecTBa
vourmovstey | IFILTER

ENERGY WATER SOLUTIONS



Jo3npoBaHue
XUMpeareHToB

* XMUKaTbl, UCNONb3yeMble B

cuctemax OTOonneHuns n napa
 [lo3npyroLime ycTponcTea
* KOHTPONbLHO-U3MepuTenbHbIEe NPUOOPLI

* IameputenbHbie npnbopsbl n
obopynosaHue

* PeryndapHbin cepBUC U
TexHu4yeckoe obcnyxmBaHyec = s  EILTER

INDUSTRY
ENERGY WATER SOLUTIONS



vourmoustry | IFILTER
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KoHTponbHO-namepurternbHbIe
npuoopbl

vourmoustry | IFILTER

ENERGY WATER SOLUTIONS



[TapameTpbl BOAbI U MeTOA

KOKE

BOf,

Grrsy

OBKa

Tennosas
"
otonuTen
bHas

ﬁap/
KoHaeHcat

OuucTka
KoHAeHcaT
a

O6opoTH
as Boga

Ctoku

LEeNnoYHOCTb

AMMOHUN

Xnopugabi (Cl)

Xnop (CI2)

MpoBoauMoOCTb

PacTtB. 02

Ooow.XecTKkoCTb

fmapasunHum

Xeneso (Fe)

pH v OPI

®docdatbl (PO4)

Cunukatbi (SiO2)

Hatpun (Na+)

Ooo6wun
OpraHuyeckum
A3ot (TOC)

MyTHOCTb

POWERING
YOUR INDUSTRY

'FILTER

ENERGY WATER SOLUTIONS



BbiBOA

bl [penmyLliecTBa CNoNb3ys

KauyeCTBEeHHYI0 Boay
B 9HepreTuke
1. 3HauymTenbHasg 3KOHOMUSA TONNMBa

I'IpanmbH bleé XUMNYECKN-BOAHbIE
PEXNMbI KOTI1OB

3. KayecTBeHHbIV Nap

4. 3alinTa KOppo3uu
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Booster pumps
Reverse osmosis plant,
double pass

Reverse osmosis plant,
single pass

Dosing
stations

softening plant

8 m3 Ih Softening plant

Control
cabinet

Door-in-door



Hawu
BO3MOXHOCTU

OT unaeun 0o
peanun3auumu

vourmoustry | IFILTER

ENERGY WATER SOLUTIONS



vourmoustey | FILTER

ENERGY WATER SOLUTIONS

Raivis LUsis

Ulbrokas iela 23, Riga; T +371 29 112 080; raivis.lusis@filter.lv

www.filter.lv




