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HighCon associated partners

DEK Deutsche Extrakt Kaffee GmbH ®
Food industry

MEWA Textil-Service AG & Co. Management OHG @ MEWA

IndUStrlal laundry TEXTIL-MANAGEMENT

Clariant Produkte (Deutschland) GmbH -

Industrial biotechnology CLARIANT

L'Oreéal Produktion Deutschland GmbH & Co. KG / =
LOREAL

Cosmetics manufacturer
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Water recycling & concentrate treatment
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HighCon demonsiration
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: A
Separation of organics and salts by nanofiltration ngh@on

Results of the nanofiltration from demonstration at DEK Berlin
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Selective salt recovery by crystallisation
Technical feasibility

Permeate and concentrate Salt-mixture obtained

from reverse osmosis from RO concentrate
Complete crystallisation: Single-stage selective crystallisation:
Organic free salt-mixture Fraction | ca. 80 wt%  Fraction Il ca. 20 wt%

« Sodium (hydrogen) carbonate
« Sodium chloride

» Potassium nitrate

» Other salts

NaZCOK

Trona
CO,)(CO,)*2H,0
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HighCon process

Full-scale process design based on the demonsiration results

e

1,300 m3/d 1,150 m3/d 1,220 m3/d

2.4 mS/cm DAF 2.4 mS/cm MBR 2.3 mS/cm
2,000 mg DOC/L 2,000 mg DOC/L

350 mg DOC/L

Flotate, Excess
sediments sludge
7m/el ED - MD
Salt recovery h Cryst. El MEH
350 mS/cm

<250 mg DOC/L
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Conventional Zero Liquid Discharge
Full-scale process design as comparison to the HighCon process

—

1,300 m3/d 1,150 m3/d 1,100 m3/d
2.4 m$/cm DAF 2.4 m$/cm MBR BEESES RO 935 m3/d
2,000 mg DOC/L 2,000 mg DOC/L 390 mg D GG /
e | 16mS/cm
Flotate, Excess 3 2,550 mg DOC/L
sediments sludge >
/

qup. 140 m3/d /

105 mS/cm
17,000 mg DOC/L

Organic-salt- Cryvsti.
=
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Concentrate conditioning for disposal

Combustion

Discharge Limits i Liquid concentrate
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Cost calculation

water recycling and concentrate freatment

u CAPEX 4 OPEX* | disposal costs Advantages of concentrate treatment

» Maximisation of the water recycling rate

o Substitution of tap water
3 o Water treatment before production can
be significantly reduced
2 » No wastewater disposal - relief of the wwtp
o Relief of water bodies from salts and
1 refractory organic matter
» Advantages of HighCon:
0

Reduction of disposal amounts
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Indirect Conventional HighCon ©
discharge ZLD process o Increase in disposal safety

o , , _ o Contribution to closing of recoverable
*excluding disposal costs; including: energy, personnel, chemicals

(incl. cleaning), replacement membranes; amortisation over 7 years substance cycles (green labelling)
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Conclusion

» Pure salt recovery is possible through the HighCon process (separation of organics and salts is nhecessary)

» Recycling of salts alone will not cover the costs of concentrate treatment (prices for salts ~ 30 — 300 €/t)
» Disposal costs can be reduced

» Water recycling and concentrate treatment may be possible at < 5 €/m3 MBR effluent

» The relief of water bodies with regard to salt loads is possible through ZLD and HighCon

» The sustainability of these processes cannot be assessed conclusively at the moment (there are no usable
assessment tools for salt emissions)

» Further investigations are necessary to enable the transfer to other fields of application, e.g.:

o Concentrates from drinking water production:  KONTRISOL

o Concentrates from cooling water management: /%, WIE |©8 /s
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