10 12 14

Input Data pX Mass Balance Approx. O 1
C 1.00E-03 M 3.00 Ci=HA+A"
K.  1.00E-06 6.00 C >> K, -2
Kw 1.00E-14 14.00 1.00E-03 >> 1.00E-06 4
HA>> A P
HA = Ct o
. . c
Results pX Approximation Valid (o) _6
pH 4.52 No Approx Approx 3
H* 3.02E-05 M 4,52 3.00 pC, 3.01 2.8 | -
OH" 3.31E-10 M 9.48 Error % 3.21% (o) '
HA 9.68E-04 M 3.01 -1
A- 321E-05M  4.49 -10
A A 0.97 Charge Balance Approx.
o a 0.03 H*=OH +A" -
Ct*Ka =2 Kw 1 2
1.00E-09 >> 1.00E-14
Acceptable Error 5.00% A>>OH - 1 4 7(
A=H
Approximation Valid O 4 6 8
No Approx Approx
4.49 pH 4.49 PH
Error % 0.00%
c
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Input Data pX Mass Balance Approx. O 1 ‘ ‘ re
C. 1.00E-05M 500 Ci=HA+A" H+ OH —-—
K.  1.00E-08 8.00 C >> K, -2
K, 1.00E-14 14.00 1.00E-05 >> 1.00E-08 4 7
HA>> A —_
HA=Ct o
. . c
Results pX Approximation Valid (o) _6
pH 6.50 No Approx Approx 3
H* 3.16E-07 M 6.50 5.00 pC, 5.01 -8
OH" 3.16E-08 M 7.50 Error % 3.07% (o] /S
HA 9.69E-06 M 5.01 -l 7
A- 307E-07M 651 -10 A
o pa 0.97 Charge Balance Approx.
O - 0.03 H'=OH +A" - Y Z 7
(O = Kw 1 2
1.00E-13 =  1.00E-14 l(
Acceptable Error 5.00% OH=A - 1 4 B
Retain full CB O 4 6 8 1 0 1 2 1 4
No Approx Approx
6.47 pH 6.51 pH
Error % 9.35%
c
i) 1.2
® \ I -
8 1.0 =
o
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Input Data pX Mass Balance Approx. O 1 ‘ ‘ re
C. 1.00E-07TM 7.0 Ci=HA+A" H+ OH —-—
K.  1.00E-10 10.00 C >> K, -2
K, 1.00E-14 14.00 1.00E-07 >> 1.00E-10 4 7
HA >> A 6\ -
HASGt c s
Results pX Approximation Valid (o) _6
pH 7.00 No Approx Approx 3 N2
H* 1.00E-07 M 7.00 7.00 pC; 7.00 -8 e
OH"  100E07M  7.00 Error % 0.10% o AN
HA 9.99E-08 M 7.00 -l P
A 9.99E-11 M 10.00 -10 4
o ua 1.00 Charge Balance Approx. |
o a- 0.00 H'=OH +A" - -
CK, << Ky 12 7 |
1.00E-17 << 1.00E-14
Acceptable Error  5.00% | OH>>A = 1 4 7( ‘
OH=H
Approximation Valid O 2 4 6 8 1 0 1 2 1 4
No Approx Approx
7.00 pH 7.00 pH
Error % 0.10%
c
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Input Data pX Mass Balance Approx. O 1 ‘ ‘
C. 1.00E-06M 600 Ci=HA+A" H+ OH —-—
K.  1.00E-03 3.00 C << K, -2
K, 1.00E-14 14.00 1.00E-06 << 1.00E-03 4 7
A >>HA —_
A=Ct o
. . c
Results pX Approximation Valid (o) _6 N
pH 6.00 No Approx Approx 3
H* 1.00E-06 M 6.00 6.00 pC; 6.00 o)) 8 a1
OH" 1.00E-08 M 8.00 Error % 0.10% (o) '
HA 9.99E-10 M 9.00 -l
A- 9.99E-07M  6.00 -10
A A 0.00 Charge Balance Approx.
o A~ 1.00 H'=0OH +A" -
Ct*Ka =2 Kw 1 2
1.00E-09 >> 1.00E-14
Acceptable Error 5.00% A>>OH - 1 4 7(
A=H
Approximation Valid O
No Approx Approx
6.00 pH 6.00
Error % 0.99%
S
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Input Data pX Mass Balance Approx. O 1 ‘ ‘
C. 1.00E-07TM 7.0 Ci=HA+A" H+ OH —-—
K.  1.00E-03 3.00 C << K, -2
K, 1.00E-14 14.00 1.00E-07 << 1.00E-03 4 7
A >> HA 6\ -
A=Ct
Results pX Approximation Valid g _6 s
pH 6.80 No Approx Approx 3
H* 1.58E-07 M 6.80 7.00 pC; 7.00 o)) 8
OH"- 6.31E-08 M 7.20 Error % 0.02% o
HA 1.58E-11 M 10.80 -l 7
A- 1.00E07M  7.00 -10
A A 0.00 Charge Balance Approx.
o A~ 1.00 H'=0OH +A" -
Ct*Ka =2 Kw 1 2
1.00E-10 >> 1.00E-14
Acceptable Error 5.00% A>>OH - 1 4 7(
A=H
Approximation not Valid O
No Approx Approx
6.79 pH 7.00
Error % 38.69%
5
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Input Data pX Mass Balance Approx. O 1 ‘ ‘ re

C. 1.00E-09M  s00 Ci=HA+A" H+ OH —-—
K.  1.00E-06 6.00 C << K, -2

K, 1.00E-14 14.00 1.00E-09 << 1.00E-06 4 7

A >> HA 6\ -
ASCE c /
Results pX Approximation not Valid (o) _6

pH 7.00 No Approx Approx 3

H 1.00E-07 M 7.00 9.00 pC; 9.04 -8
OH"- 1.00E-07 M 7.00 Error % 9.09% o

HA 9.09E-11 M 10.04 - |

A- 9.09E-10M  9.04 -10

A A 0.09 Charge Balance Approx.
o A 0.91 H'=0OH +A"- - /,/,
Ct*Ka = Kw 1 2 /‘ /- [
1.00E-15 = 1.00E-14 any. ’
Acceptable Error  5.00% | OH=A = 1 4 h ‘ ‘
Retain full CB O 2
No Approx Approx
7.00 pH 7.00
Error % 0.90%
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Input Data pX Mass Balance Approx. O 1 ‘ ‘

C. 1.00E-09M  s00 Ci=HA+A" H+ OH —-—
K.  1.00E-07 7.00 C << K, -2

K, 1.00E-14 14.00 1.00E-09 << 1.00E-07 4 7

A >>HA —_
A=Ct g _
Results pX Approximation not Valid (o) _6

pH 7.00 No Approx Approx 3

H* 1.00E-07 M 7.00 9.00 pC; 9.30 o)) 8
OH"- 1.00E-07 M 7.00 Error % 50.00% o

HA 5.00E-10 M 9.30 -l

A- 5.00E-10M  9.30 -10

A A 0.50 Charge Balance Approx.
a 0.50 H*=OH +A" -12 7
1.00E-16 << 1.00E-14
Acceptable Error 5.00% OH>>A - 1 4 7( ‘
OH=H
Approximation Valid O
No Approx Approx
7.00 pH 7.00
Error % 0.50%
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Input Data pX Mass Balance Approx. O 1
C 1.00E-03 M 3.00 Ci=HA+A"
K.  1.00E-03 3.00 C = K, -2
Kw 1.00E-14 14.00 1.00E-03 = 1.00E-03 4
HA=A — -
Retain full MB g 7
Results pX o _6 N

pH 3.22 No Approx Approx 3
H* 6.03E-04 M 3.22 3.00 pC, -8
OH" 1.66E-11 M 10.78 Error % o
HA 3.76E-04 M 3.42 |
A- 6.24E-04 M 3.20 -10

A A 0.38 Charge Balance Approx.

o A 0.62 H'=OH +A" -

Ci'Ka >> K 1 2 [
1.00E-06 >> 1.00E-14 N
Acceptable Error  5.00% | A >>OH = 1 4 7( ‘ ‘
A=H
Approximation Valid O 2 4 6 8 1 0 1 2 1 4
No Approx Approx
3.20 pH 3.20 pH
Error % 0.00%
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Input Data pX Mass Balance Approx. O 1 ‘ ‘ re
C. 1.00E-07TM 7.0 Ci=HA+A" H+ OH —-—
-2 -
Ka 1.00E-07 7.00 C = Ka
K, 1.00E-14 14.00 1.00E-07 = 1.00E-07 4 7
HA=A 1—; -
Retain full MB
Results pX g _6 z
pH 6.92 No Approx Approx 3
H 1.20E-07 M 6.92 7.00 pC, -8
OH" 8.32E-08 M 7.08 Error % (@)
HA 5.46E-08 M 7.26 -l
A- 454E-08 M 7.34 -10
A A 0.55 Charge Balance Approx.
o A~ 0.45 H*=0OH +A" -
C*K, = Ky 1 2
1.00E-14 =  1.00E-14 N\
Acceptable Error 5.00% OH=A - 1 4 B ‘ ‘
Retain full CB O 4 6 8 1 0 1 2 1 4
No Approx Approx
6.89 pH 6.92 pH
Error % 6.50%
c
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Input Data pX Mass Balance Approx. O 1 ‘ ‘ re
C. 1.00E-09M  s00 Ci=HA+A" H+ OH —-—
K.  1.00E-09 9.00 C = K, -2
K, 1.00E-14 14.00 1.00E-09 = 1.00E-09 4 7
HA=A 6\ =
Retain full MB
Results pX g _6 z
pH 7.00 No Approx Approx 3
H* 1.00E-07 M 7.00 9.00 pC; -8 7
OH" 1.00E-07 M 7.00 Error % o L 7
HA 9.90E-10 M 9.00 - | ) ] 1
A- 9.90E-12M  11.00 -10 ~ 7
A A 0.99 Charge Balance Approx. :
o A 0.01 H*=OH +A" - - A
Ct*Ka << Kw 1 2 / ‘ y 4 [
1.00E-18 << 1.00E-14 p N
Acceptable Error  5.00% | OH>>A = 1 4 7( ‘ ‘ ‘ ‘
OH=H
Approximation Valid O 2 4 6 8 1 0 1 2 1 4
No Approx Approx
7.00 pH 7.00 pH
Error % 0.01%
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