


1. Carbon Dioxide Emissions



Carbon Dioxide Emissions

Current global Emissions (fossil fuels):
About 9 billion tons of carbon per year.

Slight drop in 2009 (economy)

1 ton C = 3.7 (44/12) metric tons CO,

Sources:

- Fossil fuel burning
(petroleum, coal, gas)

- Deforestation

- Cement manufacturing




Carbon Dioxide

Fossil fuel burning (US)
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Carbon Dioxide Atmosphere
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Carbon Dioxide Atmosphere
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About 40% increase.




0. Carbon Dioxide

1750-2004:

Atmosphere

Emissions Oceans
~1,200 ~500

(billion metric tons CO,)




0. Carbon Dioxide

500 billion tons CO,
equivalent in weight
to 140 cm of water
across Malaysia.
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2. Carbon Dioxide in the Ocean
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Carbon Dioxide Ocean
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Carbonate chemistry

RICHARD E. ZEEBE and DIETER A. WOLF-GLADROW

CO, IN SEAWATER:
EQUILIBRIUM, KINETICS,
ISOTOPES

cLSEVIER OCEANOGRAPHY SERIES

Seawater



Carbon Dioxide Ocean
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Carbon Dioxide Ocean

pH = —log([H])

" ' Battery acid, sirong
hydroflucric acid
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Ocean Acidification
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Ocean Acidification

Dissolution of CaCOj; neutralizes the
acid:

HCl + CaCO; — Cl~ + Ca** + HCO3

\ /




Ocean Acidification
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Ocean Acidification

Dissolution of CaCOs; neutralizes the
acid:

H,CO; + CaCO; — Ca*™ +2 HCO;

|

Anthropogenic
CO,

Just an illustration!



Carbon Dioxide Ocean

pH = —log([H"])

Dissolution of CO, lowers pH: i

by stomach lining

C02 —|_ HZO H@% HCOS— |:11'-_—$ ::mmjm-;m

|3[-i =0 Tomato juice, acid rain

Soft drinking water,
black coffee

[} h Urine, saliva
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and carbonate mineral saturation:

ry H Seawster
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1 BEleach, oven cleaner

8 Liquid drain cleaner




Ocean Acidification Saturation State

Foto: D.




Ocean Acidification Saturation State
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