Homework 1

This is a review of some of the common chemical calculations and principles which I expect you to be able to do in the remainder of this course.  You may need to refer to your introductory chemistry text or other references for some of this material. Please show your work on separate pages.
Conversions and constants:

R(gas constant)= 8.3143 J/mol/K=1.98717 cal/mol/K

Avogadro’s Constant= 6.022*1023/mol

T(K)=T(ºC)+273.15

1 calorie=4.184 joule

1 eV= 1.60219*10-19 J

Volume of 1 mole of an ideal gas at 25º C and 1 atm=22.414*10-3 m3
1 meq = 1 mmol*charge of molecule
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G.F.W.(gram formula weight)= sum atomic mass of each atom in a molecule = ___ g/mol
Problem 1:  Convert the following measurements to the requested units:

	1.25 mg/l PO43-
	_____ M PO43-

	200 mg/l CaCO3
	_____ mg/l CO32-

	5 cm3 pyrite (FeS2)
	_____ moles Fe2+

	10 ppb As
	_____ nM As

	0.1% Zn2+
	_____ mg/l Zn2+

	0.95 eV
	_____ joules

	100 mg/l Ca2+
	_____ mM Ca2+

	8 mg/l O2
	_____M O2

	200 nM Cd2+
	_____ ppb Cd2+


Problem 2:  Write a balanced reaction for the dissolution of calcite, CaCO3

Problem 3: Determine the mass of NaHCO3 salt needed to make 200 ml of a solution at 10 mM HCO3-

Problem 4:  The following reactions are not balanced properly, adjust the stoichiometry to correct each:
FeS2 +   O2   +   H2O  (     Fe2+ +    SO42-  +    H+
H2SO4 +      Al2SiO5 (     Al3+ +   SiO2 +   SO42- +    H2O
Problem 5:  The ideal gas law, PV=nRT can be used to predict the changes in pressure(P), volume(V), or temperature(T) that a reaction involving an ideal gas (amount n in moles) may exemplify.  

If you have a sealed core tube containing 21% O2, how many millimoles of O2 would that be if there was 500 cm3 of head space at 25ºC and 1 atm?  How would that change if the temperature of the tube was 85ºC?
Problem 6: Convert the following into logarithmic form:
K = [FeOOH≡PO4] / [FeOOH][PO43-]

K= [H2O]2 / [O2][e-]4[H+]4
Problem 7: Convert the following:

2.24 Å = ___ log meters


10-8 M = ___ ln M
8,500 feet = ___ log centimeters

2 x 10-6 atm = ___ log atm
