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Berghof Membranes
Think Outside the Box

Berghof Membrane Technology GmbH,
part of the Berghof Group, Is the
leading manufacturer of tubular
membranes for the filtration and
separation of process streams and
wastewater for industrial applications.
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Berghof Membranes
The Leader in Tubular Membranes

Berghof Membrane Technology GmbH part of the

Berghof Group, is the leading manufacturer of tubular 1,500 + 50 + Years of
Installations | | Experience

membranes for the filtration and separation of process

streams and wastewater in a variety of industries.
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About Berghof Membranes
More than a membrane supplier

e Tubular Membrane Modules: 5 mm, 8 mm,

Chemical Resistant

. BES MART External Filtration System

. BECAR E® Service and Support Program




Zero Liquid Discharge (ZLD)

« ZLD is a water treatment process in which all wastewater is purified and
recycled and therefore leaving zero discharge at the end of the treatment cycle
« ZLD treatment method includes ultrafiltration, reverse osmosis,

evaporation/crystallization and deionization.

CHEMICALS FOR REUSE

1 TREATED WATER FOR REUSE
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Zero Liquid Discharge (ZLD)

ZLD technologies helps plants to meet discharge and water reuse reguirements,
enabling industries to:

« Meet stringent environmental discharge regulations
« Treat and recover valuable products from waste streams

* Improve manageent of produced water

« Transition from “Linear” to “Circular Economy’

LINEAR ECONOMY ECOMNOMY WITH FEEDBACK LOOPS CIRCULAR ECONOMY

raw materials

production
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Zero Liquid Discharge (ZLD)

« Circular economy is a global driver for water reuse applications (incl. ZLD)

and new technologies

need to transition to a circular economy

In 2013 State Council said that 10 sectors & industry parks

1. Coal Less water

2 Power Less ener

3. Steel 9y
4. Nonferrous metals _ Less resources
5. Petroleum & Petrochems Circular L luti

6. Chemical Economy ang:poilson
7. Building materials Less waste

8. Paper 10

9. Food More reuse
10. Textile More recycling

Note that these 10 industries complement the 10 industries indentified in the The Made in China 2025
Plan >> China's Wata Challenges >>Thirsty Power >> HKH 16 vs. G20 >> Revamping Business
>>Made in China 2025

Sources: State Council’s Circular Economy WEF report “Towards the Circular Economy”, 2014; China Water Risk report “Insights From China’s Textile Manufacturers”, 2017

US$1trn/year

CAN BE SAVED GLOBALLY
FROM REDUCING MATERIAL USE

E i
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Zero Liquid Discharge (ZLD)

Recycle retentate

RO concentrate NaOH,
(Stage 1) NaOH Na,CO;

RO permeate

Feed Reaction Reaction : pH
Tank Tank Concentration Adjustment
Stage 1 Stage 2 tank Berghof Tank

pH~11 pH~10.5 pH~6.5

equalization
tank

Berghof B-SMART®
CR membranes

Mg(OH),| CaCO,4]
Settler

Filter press

Filtrate

Solids for disposal or recovery

Recycle retentate
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Tubular CR (Chemical Resistant) Membranes

 CR Membranes Polyvinylidene fluoride (PVDF)
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600

500

400

300

200

100

._—-/.\- —m
\
\
\
%F ‘;‘; ————
S
N\
~
Y~ -
S o — —
T T -
0 10 20 30 40 50 60
Time [days]

=i LEll-type; REF; 60°C
=3 LEll-type; pH=13;60°C
—&— CR-type; REF; 60°C
—A— CR-type; pH=13; 60°C

Membranes
Think outside the box



Case Study
Thermo Solar Plant — Mojave, CA
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Early 2015 LEFingenieros successfully completed the commissioning of both zero discharge plants
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Case Study

Thermo Solar Plant — Mojave, CA

2 WTP PLANTS
RAW WATER 1100 GPM

(Well)

\ 2

POTABLE
1 RO 83.3% conversion

DS 1.966ppm  mmp <
(Design: 2.200 ppm)
SDI<1

PRIMARY
(cooling towers)
3+1 RO 75.0 % conversion

.

MIRROR
(mirror cleaning)
1+1 RO 90.0 % conversion

DEMINERALIZED
(boilers & steam)
1+1 Mix Bed

ZERO DISCHARGE

Softening

Ultrafiltration
6+2 Cross Flow
Ultrafiltration

Concentration
3+1 RO 85,1%
conversion
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Case Study
Thermo Solar Plant — Mojave, CA
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Case Study
Thermo Solar Plant — Mojave, CA

Process Volume [GPM] [m3/day]

Treatment
RO concentrate 903 4922
Cooling tower blowdown 486 2650
327
818

)]
o

Filter press recycle
UF recycle 150
Recycled water

UF permeate 1407
RO permeate 1197

Evaporation

7668
6523

Evaporation pond 162 883
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Conclusions

« Zero Liquid Discharge is promising treatment process which is promoted by

circular economy and stricter regulations on wastewater disposal.

« Chemical Resistant membranes stable at high pH were developed to meet

ZLD process requirements

« Since 2015 Thermal solar plant is operational with ZLD wastewater treatment

process that recycles each day approximately 1.7 million gallons




More than just a membrane supplier

B-CARE B-SMART

Intelligent Software &
Engineered Systems

Tubular UF

rvi n rt Program
Service and Support Programs Membrane Modules
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