Salt Partners

|
Salt for Life

Matthew 5:13: You are the salt of the earth.
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First Book of Moses, Genesis

1:1In the beginning God created the heaven and the earth.

1:3 And God said, Let there be light: and there was light.

Moshe Rabbenu 1391-1271 BC

Kiwanis Manesse, Zurich, Switzerland, 13. July 2012
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Gospel of John

1:1 In the beginning was the Word, and the Word was with
God, and the Word was God.

John the Apostle 90 AC

Kiwanis Manesse, Zurich, Switzerland, 13. July 2012
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Big Bang

The Universe was born 13.75 billion years ago from an extremely
hot and dense singularity, which expanded exponentially, causing
It to cool and convert energy into subatomic particles. Quarks and
anti-quarks were formed in nanoseconds after the bang, hadrons
such as hydrogen nuclei in milliseconds, leptons — helium nuclei
In minutes, followed by protons and neutrons combining with
electrons to create electrically neutral atoms in 400'000 years.

Einstein Friedmann Lemaitre Robertson Walker 1920-1930 AC

Salt Partners Ltd, Zurich, Switzerland
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History of Universe
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Kiwanis Manesse, Zurich, Switzerland, 13. July 2012

Earth formed
4.54 billion
years ago
and life
appeared on
its surface
within one
billion years
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Elements
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Hydrogen and helium form 400’000 years after Big Bang ————>
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Formation of life is closely connected with the existence and properties of sodium chloride

Kiwanis Manesse, Zurich, Switzerland, 13. July 2012
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Elements
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Sodium and Chlorine fit together like Adam and Eva

11: Sodium 17: Chlorine

Kiwanis Manesse, Zurich, Switzerland, 13. July 2012
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Sodium and Chlorine fit together like Adam and Eva

11: Sodium 17: Chlorine

Kiwanis Manesse, Zurich, Switzerland, 13. July 2012



Salt Partners Ltd, Zurich, Switzerland

Viadimir M. Sedivy

Salt Partners

Salt Crystal Matrix and Salt Crystal

Kiwanis Manesse, Zurich, Switzerland, 13. July 2012
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Salt on the Planet Earth

Jean-Francois Bergier

- Verlag . .
Neue Zircher Zeitung =
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Woher kommt das Salz?

Unser Bedarf an einem so gewohnlichen Produkt
wie dem Salz ist also betridchtlich, aber gliicklicher-
weise sind die potentiellen Salzvorrite schier uner-
mef3lich. Die Ozeane enthalten so viel Salz, daf3,
konnte man es kristallisieren und gleichmafSig iiber
die Oberfliche unseres Planeten verteilen, daraus
eine Schicht von 36 cm Dicke entstehen wiirde.
Auflerdem hinterliefSen die Urmeere des Paldozo-
ikums und Mesozoikums auf und unter der Erd-
oberfliche riesige Lagerstitten aus mehr oder weni-

14

Kiwanis Manesse, Zurich, Switzerland, 13. July 2012
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Salt in the Oceans

« The area of the oceans is 361°000'000 km2

« The average depth of the oceans is 3,800 m

« The volume of ocean water is approximately 1’300°000°000 km3

« This corresponds to a cube of water with an edge length of 1100 km
« The total mass of the seawater is about 1°'400°000’000°000°000°000 t
« Average salt concentration in seawater is 3.5%

« Seawater contains 36°000°000’000°000 t of dissolved salt

Sources: Kali + Salz, Wikipedia, Morton Salt, Salt Institute

Salt Partners Ltd, Zurich, Switzerland

Kiwanis Manesse, Zurich, Switzerland, 13. July 2012
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Salt in the Oceans

« The average depth of the oceans is 3,790 m

« The average salt concentration in seawater is 3.5%

« 3,800 m3 of seawater contain 3’800 x 0.035 = 133 t of salt
« Salt density is 2.16 t/m3

« 133tofsaltis 133/2.16 =62 m3 of salt

« 71% of Earth is covered with water

« Salt layer over the whole Earth would be 62 x 0.71 =44 m

Source: Salt Partners

Kiwanis Manesse, Zurich, Switzerland, 13. July 2012
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Formation of Rock Salt Deposits

The so called “barrier
theory” postulates rock
salt formation in sinking
lakes connected to the
oceans.

Kiwanis Manesse, Zurich, Switzerland, 13. July 2012



Salt Partners Ltd, Zurich, Switzerland

Viadimir M. Sedivy

Salt Partners

Formation of Diapiric Salt Formations

Salt flows. Under
pressure of heavy
rocks salt finds weak
strata and breaks
through them to the
surface

Kiwanis Manesse, Zurich, Switzerland, 13. July 2012
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Rock Salt Underground Mining

Rock salt mining
using the “chamber
and pillar method at
European Salt
Company (esco) in
Bernburg, Germany

Kiwanis Manesse, Zurich, Switzerland, 13. July 2012
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Rock Salt Surface Mining

Open-cast mining at
the Punta de Lobos

mine in the Chilean

Atacama Desert

Kiwanis Manesse, Zurich, Switzerland, 13. July 2012
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February 2009: Flight over Australian Saltfields
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_ Mc Leod

Shark

On 2. and 3.2.2009, Salt
Partners flew over some of
the world largest solar

’ - saltfields. Isabella Sedivy
el ~ was shooting pictures.

GOOGLE EARTH

Kiwanis Manesse, Zurich, Switzerland, 13. July 2012
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Shark Bay Salt Stockpiles
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T TR —— s At Shark Bay,
~ the stockpiles are
ot ~ 200m long and 60m
e Wwide. Their design
capacity is 250’000 t.
They were less than
half full.

SALT PARTNERS

Kiwanis Manesse, Zurich, Switzerland, 13. July 2012
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Onslow Salt Stockpile
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Salt Partners Ltd, Zurich, Switzerland

Onslow stockpile

- was designed for
500000 t of salt.
On 2.2.20009, there
was virtually no
salt left. The
picture shows the
last salt shipment
from Onslow in
February 2009.

SALT PARTNERS

Kiwanis Manesse, Zurich, Switzerland, 13. July 2012
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Onslow Crystallisers

The Onslow
, saltworks were
. flooded. Salt in one

~ crystalliser was

. - visible and was
- being harvested.

o - Other crystallisers

:Q* e were inundated.

SALT PARTNERS

Kiwanis Manesse, Zurich, Switzerland, 13. July 2012
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Onslow Brine Ponds

Onslow brine pond
one week after it

* was hit by cyclone
~ Dominic. Dykes

= were broken

~ through at three

- locations. Brine

~ was flowing out, to
the sea. It took
many months to
restore full
production.

SALT PARTNERS

Kiwanis Manesse, Zurich, Switzerland, 13. July 2012
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Destructive Climatic Change

Salt Partners Ltd, Zurich, Switzerland

Vladimir M. Sedivy

Increased hurricane
activity is believed to
be caused by global
. warming.

Groenteman

Kiwanis Manesse, Zurich, Switzerland, 13. July 2012
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Tropical Cyclone Dominic

All times in WDT

-~/ Nanwarral 3 pm Jan 27

oral Bay,

Australian Bureau of Meteorology

Kiwanis Manesse, Zurich, Switzerland, 13. July 2012

The Onslow saltfield
was hit by tropical
cyclone Dominic on
27.1.2009. Dominic
was a moderate,
category 2 cyclone
with wind gust 140
km/h and 240 mm
rainfall.
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Solar Energy on the Planet Earth

LONGWAYE RADIATION
ERBS + HNOAA @ APRIL A 9EE
PROC: 5-30-BB hamo

Locations with
highest rates of
evaporation,
suitable for solar
salt production:

Caribbean Sea
North Africa
South Africa
100 Middle East

WATTS & METERZ Western India
Western Australia

NASA

Kiwanis Manesse, Zurich, Switzerland, 13. July 2012
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Locations
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Mexico
Portugal
Bulgaria
Greece
Namibia
India
China
Australia

SALT PARTNERS

Kiwanis Manesse, Zurich, Switzerland, 13. July 2012
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Salt harvesting by bare h

Kiwanis Manesse, Zurich, Switzerland, 13

and

. July 2012

MARIA ROCK

In Ghana, the
most primitive
salt harvesting
method - by bare
hand - is still
being practised
today.
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Manual harvest and mechanised transport

= |n Bulgaria, the
transport of the
harvested salt has
been mechanised

| but the salt is still
being harvested by
hand.

Two belt conveyors
bring the salt to a
slurrying vessel
mounted on a tractor.

SALT PARTNERS

Kiwanis Manesse, Zurich, Switzerland, 13. July 2012
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Salt harvesting in Portugal

Salt Partners Ltd, Zurich, Switzerland
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In Portugal, salt is
still harvested using
an ancient method
brought in by the
Arabs in the Middle
Ages.

However, also semi-
mechanised and fully
mechanised
harvesting
techniques are
employed in modern
saltworks.

SALT PARTNERS

Kiwanis Manesse, Zurich, Switzerland, 13. July 2012
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Messolongi harvesting system

At Messolongi in
Greece, the
harvester drives on
the crystalliser mud
bed.

The harvester cuts
the salt in front of the
machine and lifts the
salt to a system of
engine driven belt
conveyors.

SALT PARTNERS

Kiwanis Manesse, Zurich, Switzerland, 13. July 2012
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Walvis Bay (Namibia) harvesting system

Walvis Bay salt
harvesting
system was
supplied by ROV
Durrant, Port
Elizabeth, South
Africa.

The harvester
moves on
Caterpillar tracks,
both on the salt
bed and on the
crystalliser floor.
Salt is loaded
directly to the
trailers.

SALT PARTNERS

Kiwanis Manesse, Zurich, Switzerland, 13. July 2012
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Salt harvesting in Walvis Bay, Namibia
I
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Vladimir M. Sedivy

Kiwanis Manesse, Zurich, Switzerland, 13. July 2012
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Salt production world-wide

Salt type World production
Solar salt 90°000°000 t/y
Rock salt 80°000°000 t/y
Brines 80°000°000 t/y
Total 250'000°000 ty

Salt Partners Ltd, Zurich, Switzerland

Kiwanis Manesse, Zurich, Switzerland, 13. July 2012
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Salt consumption world-wide

Salt user Salt consumption
Chemical industry 150'000°000 t/y
Food 60°000°000 t/y
Other 40°000°000 t/y

Salt Partners Ltd, Zurich, Switzerland

Kiwanis Manesse, Zurich, Switzerland, 13. July 2012
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Bulk Salt Trade in Asia-Pacific

Salt Partners Ltd, Zurich, Switzerland

Kiwanis Manesse, Zurich, Switzerland, 13. July 2012
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Salt Purities
NaCl Purity (%)

Rock salt 90 - 97
Crude sea salt 97 - 99
Washed sea salt 99 — 99.6
Purified sea salt 99.6 — 99.8
Refined salt 99.8 — 99.9
Vacuum refined salt 99.9 — 99.97
Ultrapure salt 99.97 — 99.997

Salt Partners Ltd, Zurich, Switzerland

Kiwanis Manesse, Zurich, Switzerland, 13. July 2012
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Salt Prices Depend on Salt Purity
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Salt Price (USD/t)
(@2
o

Industrial
salt prices
vary between
USD 10.-/t
and
USD 100.-/t
94 96 depending
Salt Purity (% NaCl) on salt purity

40

Salt Partners Ltd, Zurich, Switzerland

Kiwanis Manesse, Zurich, Switzerland, 13. July 2012
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HYDROSAL Process

_l,

Centrifuge separates
salt and brine

Conventional
washing with water in
the centrifuge

Salt Partners Ltd, Zurich, Switzerland

Vladimir M. Sedivy

Kiwanis Manesse, Zurich, Switzerland, 13. July 2012

Centrifuge

Purified Salt

Water
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Salt

HYDROSAL Process \1, Hydroextractor

_l,

Water

Filtrate Vessel

Dissolve salt fines in
water and use this Filtrate Pump
pure brine to remove
Impurities from salt in
the hydroextractor

Salt Partners Ltd, Zurich, Switzerland

Vladimir M. Sedivy

Kiwanis Manesse, Zurich, Switzerland, 13. July 2012
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HYDROSAL Process Hydroextractor

_l,

Water

Filtrate Vessel

Hydraulically
transport salt to the Slurry Pump Filtrate Pump
hydroextractor and
return the transport
brine to the elutriator

Salt Partners Ltd, Zurich, Switzerland

Vladimir M. Sedivy

Kiwanis Manesse, Zurich, Switzerland, 13. July 2012
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HYDROSAL Process Hydroextractor

_l,

Water

Filtrate Vessel

Circulate impure
brine to control Slurry Pump Filtrate Pump
hydroclassification

Brine Pump

and elutriation

efficiency

Salt Partners Ltd, Zurich, Switzerland

Vladimir M. Sedivy

Kiwanis Manesse, Zurich, Switzerland, 13. July 2012
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Elutriation

Settling velocities in brine Elutriation in upwards flowing brine

NaCl Gypsum
100-150y T
S — ¢

!

EEREN

Kiwanis Manesse, Zurich, Switzerland, 13. July 2012
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Hydroextraction does not work in all vessels

In this vessel salt flows out So called rat hole develops
mainly through the centre in the centre of the vessel

Kiwanis Manesse, Zurich, Switzerland, 13. July 2012
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Hydroextraction works only with plug flow of salt

Picture 1: Injection of black ink Picture 2: Black ink flows Picture 3: Second black ink

into brine flowing upwards upwards with brine in counter- injection. There are no traces of
through salt flowing current flow black colour in the salt flowing
downwards in plug flow downwards in plug flow

Kiwanis Manesse, Zurich, Switzerland, 13. July 2012



Salt Partners Ltd, Zurich, Switzerland

Vladimir M. Sedivy

Salt Partners

Solution mining for natural gas storage, co-generation, brine
purification, salt crystallisation and refining plant in Portugal

Kiwanis Manesse, Zurich, Switzerland, 13. July 2012
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40 t/h salt purification
plant in Portugal
producing purest
industrial salt in Europe

Salt Partners Ltd, Zurich, Switzerland

; Performance test
=
Ca m 0.6
g pp
s Mg ppm 0.2
'g' SO4 | ppm 53
S
£
>

Kiwanis Manesse, Zurich, Switzerland,
13. July 2012
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SALEXPOR 15 t/h

solar salt refining

plant in Portugal
Kiwanis Manesse, Zurich, Switzerland,
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Salt Partners supply
technologies for
production of salt
according to
“Australian standard”

Modern industrial salt
upgrading plant in Spain.
Capacity 500 t/h solar salt

Salt Partners Ltd, Zurich, Switzerland

Kiwanis Manesse, Zurich, Switzerland,
13. July 2012
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Salt Partners Prospect New Solar Saltfields

Salt Partners assist
their clients to
prospect sites
where new solar
saltfields could be
established.

SALT PARTNERS

Kiwanis Manesse, Zurich, Switzerland, 13. July 2012
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Salt Partners Ltd, Zurich, Switzerland

Why not turn your salt into gold?
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Kiwanis Manesse, Zurich, Switzerland, 13. July 2012



