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KB °C 21.0 13.1
pH 8.19 7.87
DO mg/L 8.33 7.28
TOC mg/L 1.60 0.93
A#i# CFUmL  103-104 *

FrR AT
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M B | RAEK
Na % 0.97 1.00
Mg % 0.13 0.133
Ca mgl 421 426
K mg/l. 406 419
Br. ., mpg/lic . (791 80.8
St mg/ll 791 8.03
B mg/L 475 4.69
Ba mg/L  0.025 0.045
F mg/L  0.53 0.50
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Pb  pg/L 0099  0.111

cd  pg/L 0009  0.029

Cu pg/L 032 0.173  ABitakiak

Fe pg/l 0371 0281  Afdahgrk

Mn pg/l 1214 0153  ResEhs

Ni  pgL 033 0.376
Zn  pgL 0.66 0.71
As  pg/l 033 0.41
Mo pg/l 781 773

B8 143 80 118 80/l QUARTG 93 197431 pak

DNA% # A dm gl 53 5L %

iiﬁ EKE%FEK*E&E

BEERSN | RBHEK m&z&fk

NO;-N pg-at/L 1.49 259
POs,-P  pg-at/L 0.34 1.65
Si0,-Si  pg-at/L 13.6 64.2

11 .82 140.00.118 81 Bploa </ OUASTE /0001617311 pet.
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Categories

Applications l Properties

d

I = Seaﬁﬁiér Composition

s
Oceanlc Tr easures + Sea water contains 3.5% solutes by weight, 99.! 99% of
‘which are chloride, sodium and su{late, with the other
0.01% dubbed “nutritive salts,” which are necessary for
the growth of sea creatures.

* Primary nutritive salts consist of phosphate, silicate,
nitrate, and nitrite.

Sea salts Sea water
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Current Utilizations of Seawater Categorles

: . * Separate water and salt by means
IDIEEENINGELI (38 of evaporation and reverse
osmosis approaches. Seawater Salts

Dir + Utilize seawater as industrial
irect cooling water and water for

utilization iveli
people’s livelihood. Natural

gas

Seawater + Extract chemicals with economic hydrate
chemistry values from seawater.
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Mother of Chemical Industry

Acid
Industry

Alkali
Industry
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Seawater: Cradle of Life
» A woman’s womb contains a small ocean— the amniotic
fluid that abounds with nutrients necessary for fetuses.

* Water accounts for 97% of seawater’s composition, and
the remaining 3% includes nutritive salts, minerals,
microelements, etc.

= Water also accounts for 98-99% of amniotic fluid. The
ratios of sodium, potassium and chlorine in seawater and
in amniotic fluid are nearly identical.

* Amniotic fluid tastes as salty as seawater! It is far from
exaggerating to deem the ocean as the origin of lives.
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= Oceanic Nutritive Salts
* The compositional proportions of seawater and human blood are highly
similar. Plasma accounts for 55% of human blood, and waler accounts for
roughly 92% of plasma. The ing 8% includ
caleium, magnesium, chlorine, etc

» The compositional proportions of seawater and plasma are similar. The
pnmaty e]emem: ol‘Lhem are sodium ions and chlorine i ions. Their
P of ium, calcium, p , etc., are also

h1ghly similar.
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"Oceanic Nufritive Salts

# Phosphate and nitrate are the raw materials for marine plants to
synthesize organic matters via photosynthesis.

* The d.umbunnn of phytoplankton in the ocean is luh]eclbﬂm
of nitrate. The ion of nitrate d in
the surface layer of where p! grows. The
concentration of nitrate in the deep ocean is high and stable .

+ Nitrate is a source of nitrogen fertilizer.
= Silicate is the primary component of diatom cell walls.

» Phosphate is far less in amount than nitrate in the ocean, which is
the main factor that limits the growth of phytoplankton.

WK pdsniegary 01 ipdaapent

Phosﬁlfé‘fﬁus

In the natural cycle, h effects release from rocks into
s0il, where it is absorbed by plants and then enters into the food chain and
circulates among all things. The chemical form of such phosphorus is
usually phosphate (PO,*), an essential component of life.

Phosphorous Cycle

crisis for humanity.

. r—)
trom the land.
n
growth. 84% 1o 80% itesof tho earth i P
inused used
deforseindusry, ete.

eventhan that of crude oil. About 40% of phosphoritesara reserved in Maroces

_population. giving rise 1a & “dead zone”,

‘Turning Po
Draining Phosphorites
. c:nm.annh\mmanbhdewppmsnm.uymdmmmm

islands. The main { guano are seabird
fish bones and other food waste.

e

* Compositionwise, guano is a mixture of various calcium phosphates, including
calcium phosphate (CaHPOA - 2 H20), trigonal calcium phosphate (CaHPO4),
white calcium phosphate (Ca8(Mg, Fu)[HPOlI{PD-!)ED and various types of
apatite, nitrate and organic matters.

* Guano takes a huge amount of time to form. Rich in phosphorus, guano
provides a good source of phasphorus fertilizer, making it a raw material with
high economic value. Guano reserves on off-shore

islands of Taiwan had long been deleted during the
Japanese occupation period.
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Global Carbon Cycle
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Methane Ice

* Natural gas hydrate is a white crystalline
solid in the form of ice, whose main
components include natural gas and water. It
is a solid hydrate forming under low
temperature and high pressure.

» Natural gas hydrates found in Nature are
composed mostly of methane, which
accounts for more than 99% of the gas, hence
Jmnown as methane hydrate. Natural gas
hydrates can be ignited to burn in the form
ol ice and fire coexisting, hence also known
as combustible ice.

FT LT T a—

Structure of Methane Ice

* Natural Gas Hydrate in general is
composed of 1 mole of methane and
5.78 moles of water, but this ratio
depends on how many methane
molecules are "embedded"” into the
various encapsulated structures of the
crystal lattice.

BXBTHENOER
MRS S ER

# Methane forms a structure | hydrate
with a water cage structure of two
dodecahedra (20 endpoints, hence 20
water molecules) and six

decahedra (24 water

HERZEMNEZER TR X
ABREYRYED T HRS -
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per unit cell.
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Economic Values of Methane Ice

* According to international scientific reports, global methane resources
contained in natural gas hydrates, based on a conservative estimate,
reaches at least an amount of 20,000 trillion cubic meters under

i . The total f i
contained is 10 trillion metric tons, roughly tantamount to twice the amount
of organic carbon reserves in known fossil fuel and other energy resources!

The Central Geological Survey of the Ministry of Economic Affairs has
confirmed that the waters of southwestern Taiwan are rich in natural gas
hydrates. According to preliminary estimates from various surveys, there
should be more than 500 billion cubic meters of natural gas preserved in
the form of hydrates on a sea bed that covers a space of 10,000 km®, which,
based on the current domestic natural gas consumption (7 to B billion cubic
meters per annum), would be sulficient for 60 years or more in Taiwan.

0032 g i RO

~The Environmen mpact of
Methane Ice Exploitation
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. . " Wave Power
Diverse Marine Energies R i Al
heating of solar radiation, the cocling of the crust, and rotation of the earth may
‘work together lo form wind. As wind blows across the surface of the ocean, the
‘continual disturbance creates waves. Hence, the wave-driven energy is to certain

» The global marine energy reserves are expected exten! proportional (o the wind speed.
to exceed 75 billion kilowatt.
. . * The circular motion of waves lead to water mavement. The potential energy,
* Categories of marine energy reciprocal force, or buoyant force arising from water movements can be used to
» Wave power ‘generate electricity.
» Tidal power

» Ocean thermal energy
» Marine current energy
» Osmotic power

B 8 bt S sl com

Tidal Power

= Tidal power refers to the kinetic power arising from the rise and fall of tides to

Ocean Thermal Energy

generate electricity, which is similar in principle to hydroelectric pawer g < oo ;
generation, In flood tides, the offshore seawater flows in pushing the e e s
turbine 1o g icity, while in ebb tides, the seawater deep-sea water 1o vaporize the
flows back pushing the turbine again to generate electricity. warkicig i 1o drive the
turbine generator.
* The ocean is the largest solar
EWE s energy eollector and reservoir.
Generally, in tropical regions,
ihe temperatre di

undersea waler as deep as
1000 meters may coma at 25°C.

* The higher the temperature
difference is, the higher
efliciency the ocean thermal
energy conversion enjoys with
the lower cost.

At ngpencaminn

cean Curren

* Current power is extracted using ecean currents to drive turbine generators. osmotic Power

In general cases, caissons with an interceplor culvert are installed at stream.
locations, where one or more turbine generators are installed.

* The Kuroshio (Black Stream) beside Taiwan flows at a depth of about 30 meters * Osmotic power is the salinity gradient energy available
and a velocity of about | m/sec. /it a preliminary estimate, the Kuroshio near i i
e el abls o g mutaie | SR S mxin. TR from the du'fen?nce in the salt concentration between
to the total f by three nuclear power seawater and river water. Where the fresh water and
plants combined a year. seawater converge is the ideal location to create

brackish water.

<1 puras B
AWRE | Iy ek

mEERRREE
S © With careful calculations, scientists have confirmed that
at 17°C, when 1 mole of salt diffuses from a
concentrated solution to a dilute solution, there shall be
5,800 Joules of energy released.
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= Principles of Osmotic Power
Generation

= When two salt solutions at different
concentration levels are poured
into the same container, the salt-
based ions in the concentrated
solution will spontanecusly diffuse
into the dilute solution until their
concentration levels are equal.

+ The basic idea is to convert the
chemical gradient energy
achieved from different

levels of
into water potential energy, hence
driving the turbine

2022/1/4

»—The Definition o
Seawater

* Deep seawater refers to water
at 200-300 meters below the
surface level, where sunlight
cannot penetrate and the
contact with atmosphere does
not exist. In the deep seawater '
zone, the photosynthesis and :
the plant plankton reproduction !
are impossible, creating a )

nearly aesthetic environment W BE&sEsIDR
and a source of the least
contaminated water on earth. LT TP TearaE————

ater Quality Comparison between
Deep Seawater and Surface Seawater

General Analysis Items Surface Deep
Seawater Seawater

Water & 21.0 13.1
Temperature

pH 8.19 787

DO mg/L 8.33 7.28

TOC mg/L 1.60 0.93
Bacteria CFU/mL 103-104 &
Count

13 M /140 38178 82/ pleaa QUANTE/0001 07731 pat

Seawater v T er
Analysis of Major | Surface Deep Remarks
Elements | Seawater Seawater

Na % 097 100

Mg % 013 0.133

Ca mg/L 421 426

K mg/L 406 419

Br mg/L 79.1 808

Sr mg/L 191 8.03

I RECIAETE ST e
Ba mg/L. 0025 0.045

F mg/L 053 050

1nea -

p Seawater vs

The Analysis of | Superficia | Deep |

Microelement | 1Wier Seawater |

Pb pgl. 0099 0111

Cd pg/L 0.009 0.029

Cu pg/L 032 0.173 Human hematopoietic
function elements

Fe ng/l 0371 0.281 Human hematopoietic
function elements

Mn ng/l 1.214 0,153 Reactive oxygen species

Ni pe/L 033 0376

Zn pg/l 0.66 0.71 Required for DNA synthesis
and cell division

As gy 09 041

Mo  pgl 781 173

FEORR ¢ hitp/140.96 175,52 Upload QUAKTC.000107/ 317 paf

/—-—-""'- " e — =
Deep Seawater vs Surface Seawater

Analysis of Salt |Surface Deep
Nutrients |Seawater |Seawater

NO;-N  pg-at/L 1.49 259
PO,-P  pg-at’L 0.34 1.65
Si0,-Si  pg-at/L 13.6 64.2

2 b/ 140.96 173 52 Uplaad QUAKTC 000107317 pdf
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Deep Seawater Applications
Gross output value exceeds NTD 18.9 billion a year.

B ___——__,,___..7
awater Applications

Energy Develapment

Mineral propertics

Environmental Development




