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NS 1 M NaOH (14.0)

Household ammonia (10.5-11.9)
Household bleach (10.8-11.4)
Milk of magnesia (10.5)

Borax (9.0)

Sodium bicarbonate (8.4)
Sea water (7.8-8.3)

Human blood (7.3-7.5)

— S Milk (63-7.6) ~ Neutral

Pure water (7.0)

Black coffee (4.8-5.2)
Tomatoes (4.0-4.4)

Wine (3.1-3.6) Acidic
Carbonated soft drinks (2.5-3.5) Vinegar (2.4-3.4)

Lemon juice (2.2-2.4)
Gastric juices (1.0-3.0)
Battery acid (1.0)
1 M HCI (0.0)

)
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Acid Dissociation Equilibrium Constant Ky
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Common acids and their acid dissociation equilibrium constants
for the loss of one proton
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Chemistry: Structure and Dynamics (Wiley, 2003).



ACID STRENGTH ’

HF < HCI < HBr < HI

H-A BOND STRENGTH (kJ/mol)




Reducing acid rain from burning coal

* 51% of our electrical energy 1s generated in coal-fired
power plants (17% natural gas; 3% petroleum)

* 1ndustrial coal contains ~1% sulfur

* 1 ton coal = 25x10° BTU = 2.64x10']
- ~3 tons coal == 1 MW day (c.f. 1 g U/ MW day)

-. 10 MW plant burns ~30 tons coal/day ctg ~3 ton S
which makes ~% ton SO,

* reduce SO, emissions by reacting with lime (CaO)
according to

CaO(S) T SOz(g) = CaSOg(S)



Smoke stack

SO, scrubber

Treated
flue gas

CaO + H,O = Ca(OH)»

} SOy + HoO = HS03

H>SO3 + Ca(OH)y —
CaSOj3 + 2H,O

Sprayers

Flue gas
with SO,

Collection tank
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Hydrogen ion concentration as pH from measurements
made at the field laboratories, 2004

Sites not pictured:
AKD1 0.2
AKO3 5.3

National Atmospheric Deposition Program/National Trends Network
hitp://nadp.sws.uiuc.edu

Public domain image, from National Atmospheric Deposition Program (NADP).




Image removed due to copyright restrictions. Promotional poster for Djerassi, C.,
and R. Hoffman. Oxygen: A Play in 2 Acts. Wiley-VCH, 2001. ISBN: 9783527304134.
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