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Marine chemistry —/
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AKey processes studied are the cycling of: inorganic and organic carbon; nutrients,
such as nitrogen and phosphorus; and trace elements, such as iron.

https://www.nature.com/subjects/marinechemistry

Chemical Oceanography

A understand the distribution and reactivity of chemical components
- within the ocean
- earth-ocean,
- sediment- ocean,

- atmosphere- ocean interfaces.
Luther & Boyle (2007) Chemical Reviews, Vol. 107, No
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Course objective: e @2LY

Almprovethe knowledge of human resource of the relationship
between ocean environment variability and fisheries resource

abundance

AEnhance the capacity of human resources to carry out oceanographic
survey focusing on sampling methods.

ATo establish the network of fishery officers/researchers on
oceanography and fisheries resources in the Southeast Asia region.

Chemical Oceanography > Fishery
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Surface/other Atmosphere Living things
Freshwater 2.5% freshwater 1.2% 3.0% \ 0.26%

Rivers
0.49%

wamps,
marshes
2.6%

Soil
moisture
3.8%

Total global Freshwater ~ Surface water and
water other freshwater

Source: Igor Shiklomanov's chapter "World fresh water resources” in Peter H. Gleick (editor),
1993, Water in Crisis: A Guide to the World's Fresh Water Resources. (Numbers are rounded).
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Composition of seawater - @Y
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Al. Solids (material that does not pass through.45-
> Yfilter)

A2. Gases

A3. Colloids (passes througha 0A%" F A f in@ NJ
dissolved

Ad. Dissolved solutes
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1. Solids
(material that does not pass
througha 045 Y FTAf 0SND

a. Particulateorganic material (plant detritus,
livingorganisms & remains)

b. Particulate inorganic material (minerals)



Composition of seawater @c U
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2. Gases
a. ConservativéN,, Ar, Xe 50% R®-. 1/1
- less react with water/other T4 Y
element n SIS QUARTER
- Less involved in biological

https://texanbynature.org/2019/08/5waysto-help-saveour-ocean/

Process

b. Non-conservativgQ, and CQ)
- react with water/other
element
- Involved inbiological process
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Solubility and Saturation ValoéGases

ASolubility- tendency to dissolve and go into solution

ASaturation value equilibrium amount of gas dissolved in water at an
existing temperature, salinity and pressure

ASolubility and Saturation value increase as
- Temperature (T) decrease
- Salinity (S) decrease and
- Pressure (P) increases
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Alncreasesvith decreasing Tcpld waterholds more dissolvedas)

More molecules are in solution at the lower temperature

mﬁethane
2.0 —
7 oxygen O \
-l
2
& @ ) @ .. @ e carbon
- = _| monoxide
@ ® 0 > 10
x \ / - g nitrogen
. . . heITJm
O 0 I I I
0 10 20 30
. ’ Temperature (°C)
http://kolibri.teacherinabox.org.au/
Low temperature High temperature

https://e -safeanaesthesia.org/

IVERSITY



Concentration of Dissolved Gas&®;-

Alncreasesvith decreasings

DO (mg )

DO versus salinity in synthetic seawater at@Cand latm pressure.

0 5 10 15 20 25 30 35 40 45
Salinity (o0Y) B _phull A.AAbdullahj (2017)Marine Corrosion,Reference
Module in Materials Science and Materials Engineering,
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Concentration of Dissolved Gas&&™;-

Alncreasesvith increasing P

http://ch302.cm.utexas.edu/
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Gas in sea water NG, AT

AUndersaturation contains lesshan maximumamount of dissolvedas

A Saturation- maximum amount ofjas

A Supersaturation contains moregas tharsaturation value (excess gas
comes out of solution

- Surfacdayer- usually saturated due tgas exchangwaith the
atmosphere

- Belowsurface layergas contenteflects respirationphotosynthesis,
decay andnput fromvolcanic vents



Dissolved oxygen (mi/l)

Latitude

o ﬂr’_“‘s T T T  E— T T T T T T T
99 101 103 105 107 99 101 103 105 107 99 101 103 105 107
Longitude Longitude Longitude

Dissolved oxygen (ml/l) in the western Gulf of Thailand and eastern Peninsular Mad&ys@embed 995;
a) Surface level (@0m), b) Middepth level (1640m), c) Sulpycnoclinelevel (>40m) (Rojaranawat&Snidwong,1997)



Composition of seawater @@LV

A3. Colloids (passes througha 0A%" FAf 0 SNJ G
dissolved

Aa. Organic (complex sugars)
Ab. Inorganic (iron hydroxides)

Reaction of lron(lll) with hydroxide ion
https://chemistry.stackexchange.com/
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Composition of seawater \_/

4. Dissolved solutes

Aa. Inorganic solutes
A1. Major (>1 ppm) Qonservative , long residence time) 99.7%

- less react with water/other element

- Less involved In biological process
A2. Minor (<1 ppm) 0.3%
A Nutrient
A Trace element

Ab. Organic solutes
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Dissolved solutes: (inorganic)

Sea salts Sea water

Sulfate
1.7% (2.7 9)

Calcium Magnesium https://upload.wikimedia.org/
1.2 % (0.42 g) 3.7% (1.3 g) Salt
Potassium Minor constituents 3.5 % (35 g)

1.1 % (0.39 g) 0.7 % (0.25 g) Quantities in relation to 1 kg or 1 litre of sea water,
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Major ion--> Salinity

K
The major ions (>1mg/kg seawater) at S = 35.000 (from Pilson) 11% |
Ion Formula g/Kg mmol/Kg 1%3,6 1 HCO?’SLE: OS_ ;;b SrF
Sodium Na" 10.781 468.96 3“’17% . || {
Magnesium Mg” 1.284 52.83 so, L.
Calcium Ca™ 04119 10.28 7.7%
Potassium K* 0.399 10.21
Strontium S 0.0079%4 0.0906
Chloride CI 19.333 545.88
Sulfate SO~ 2.712 28.23 Na o 00
Bicarbonate HCO; 0.126 2.06 30.6%
Bromide Br 0.067 0.844
Borate H;:BO, 0.0257 0.416
Fluoride F 0.00130 0.068

Weight% of Major lons

SRV IV



Residence time

Manganese (Mn)
Aluminum (Al)

Iron (Fe)

Constituent Residence Time (years)
Chloride (CI#) 100,000,000
Sodium (Na') 68,000,000
Magnesium (Mg ) 13,000,000
Potassium (K') 12,000,000
Sulfate (S0,*) 11,000,000
Calcium (Ca*") 1,000,000
Carbonate (CO.*?) 110,000
Silicon (Si) 20,000
Water (H.O) 4,100

Sources: Data from Broecker and Peng, 1982; Bruland, 1983; Riley and Skirrow,

1975.

© 2002 Brooks/Cole, a division of Thomson Learning, Inc.
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Residence timeAverage length of time that
an ion or element remains in solution in the
ocean

> Nutrient ==———up Minor ion

Trace element



Minor ion-- > Nutrient
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APhosphate

_ ANitrate
ASilicate
N\

Hard part

Soft part

Mineral aerosols

Mineral aerosols. °
(dust) . .,.°

Phytoplankton

Fe. Ny € o D ——

oust

Nutrients v - > - .
(N,P) . i Vil ” . Bacteria

"
-~

Zooplankton

Organic matter

\




Chemical composition of phytoplankton (ratio)

Phytopl Soft tissue
ankton  Frystule 0 0 50 26 26
Both 1 16 50 26 132
Sea Deepwater 1 15 50 5,000 1,000
water  syrface 0 0 0 4,974 868

Soft tissue

Frustule




Forms of phosphoric acid in sea waam:
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Seawater (S = 35)

1.0

08 — HPO4_ N
hydrogen phosphate

0.6 | yarogen phosp d

Fraction

. dihydrogen phosphate

0.2 - -

— = Phytoplankton
0.0 \/ N v — | [ | P =]
6.0 6.5 7.0 7.5 8.0 8.5 9.0

pH
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Vertical profile ophosphate ~

RozainaMohamad andrusoff(1999)

May1997
AugJul 1996

Station no.24



