GW Engineering EXAM II FALL 2010 NAME

PROBLEM #4 - 25 points USE UNITS of METERS SECONDS and GRAMS

WRITE ANSWERS TO THE FOLLOWING QUESTIONS ON THE NEXT PAGE, SHOW YOUR
WORK. These questions are repeated on the next page for your convenience.

NOTE: THIS IS THE SAME WATER ANALYSIS THAT YOU EVALUATED IN PROBLEM #3

a) (5pts) All of the alkalinity is comprised of HCO3. Why does the value for alkalinity differ
from the concentration of HCO;? Provide calculations to support your answer.

b) (12pts) Is the water saturated with calcium sulfate (CaS0O4)? Provide calculations to
support your answer.

c) (5pts) Will calcium carbonate (CaCOs) precipitate from this sample? Provide
calculations to support your answer.

d) (3pts) Will this water cause corrosion? Provide calculations to support your answer.

| TEMP _ 151 ¢C

HCO; | 1984 /mgL |
cr ko Mm4a9 mgh
K | 98 mgl

e ... ol TE4mgh . |
Mg® 181 mglL
iNa” 130 mglL

_80,* 2274 mgl
 Total Dissolved Solids | 733 mglL
| Alkalinity 2 CaCOs 1626 | mgl
LpH | 737 | units |
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PROVIDE CALCULATIONS AND ANSWERS TO PROBLEM 4 HERE

a) (5pts) All of the alkalinity is comprised of HCO3. Why does the value for alkalinity differ
from the concentration of HCO3? Provide calculations to support your answer.
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b) (12pts) Is the water saturated with calcium sulfate (CaS0,)? Provide calculations to
support your answer.
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c) (5pts) Will calcium carbonate (CaCO;) precipitate from this sample? Provide
calculations to support your answer.
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d) (3pts) Will this water cause corrosion? Provide calculations to support your answer.

Reyzner Inbex = 29¥s - ph= 2(213)-7.37=8,0%
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D

Gibbs
AG (kdJ)mol]
Substance (form) =
Al (s) 0
Al SIO, (kyanite) 2443 .88
Al:SI0; (andalusite) -2442 .66
Al SiO, (sillimanite) -2440.99
Ar (g) [
C (graphite) c
C {(diamond) 2.9
CH. (g) -50.T2
C2Hs (8) 32.82
CsH; (@) -23.49
CoHsOH (1) -1 Tiﬂ
CgH,20; (glucose) -810
CO (g) 13717 |
CO. (@) -394.36
CO;™ (aq) -527.81
|H-CO; (ag) -gza.ua
“(aq) 58
Fe e assss
Cigﬂg (calcite) =1
{lcas an rite -
CaCO, (aragonite) -1 _1 27.8
CacCl, (s) -748.1
Cl; (g) ]
Cl” (aqg) -131.23
Cu (s) (]
Fe (s) 0
H, (g) [
H (g) 203.25
H" (aq) [
HzO (1) -237.13
H-0 (g) -228.57
He (g) 0
Hg (1) 0
N, (g) o
MNH; (g) -16.45
Na'(aq) -261.81
NacCl (s) -384.14
NaAISi,O, (albite) 3711.5
NaAISi,O; (jadeite) -2852.1
Ne (g) 0
O (g) 0
O, (aq) 16.4
OH (aq) -167.24
Pb (s) 0
PbO.(s) 217.33
P ~ 813
C SO,* (ag) ') -744.53
SO (aq) 91
Siﬂg (o quartz) -856.64
H,SiO,(aq) -1307.67

_3.3144?5

NAME

Values of R

£.21¢472
0.0820574587

3314 72

Ezﬂ‘?duﬂ? =107 g

8.214472
B 314#72
EE SEEE?

_52.3636?

83.16472

0.08314472

1967
e132040
1073158
07302413
998,701

8314472 x 107

11 3

Units
(P Tty
J -K"1 -mol 1
L-atm~i{'1 .mol!

em=-bar-mol K

3-atrn-l("‘ -m:i]"I

em>-1Pa-K ' -mor’

L-kPa-i 1 -mor”
mE-Pﬁ-K‘ivmnr‘T
L~mmhg-|('1-mﬁr1
L Torr-K ' -morl’

Lmbari-':“ mol

Lbar 1 -mor?

t:ﬂ!l‘?1 muT"
IbfﬂI{'1 - ot
ft“' pei- 'R’ Vib-mor
'ft“ stm*R™- Il:rr-rnt.‘uf1

. mmHg-K!- m-murT

'erg I':.'1 mnf1
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Carbonate Equilibrium Constants as a Function of Temperature

T, 'C Km K1 KE Ktp
5 3.02x 107 | 2.75x 10" | 8.13x 10
10 3.46 x 107 | 3.24 x 10" | 7.08 x 10
15 3.80 x 107 ( 3.72 x 10-7=3({(6.03 x 10
—50 417x 107 | 417 x 10" | 525x
25 | 1.58x10° | 4.47x107 | 4.68x 10" | 4.57 x 10
40 5.07 x 107 | 6.03 x 10" | 3.09 x 10
60 5.07 x 107 | 7.24x 10" | 1.82x 10
_H,c0,] , _[HTJHCO ;] . _[H7]CO,7)
? 00,1, [H,CO ;] ' [HCO ;)

Ky = Solubliity product for CaCO,
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