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CALCULATIONS - .ELBON MINE
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I=1/2 EE[Manions Xz o+ Mcations x 27]

M = 0.00982

SO4

M ... =001251 (estimated'cations - assumed mostly bi-valent)
cations ,

I = 1/2 [0.00982 x 2% + 0.01251°]

H

I
JT = 0.211

Activity Coefficients by Debye - Huckel Equation
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B = 0.3258 x 10
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a Fe x 10

ZFe =.2

6 x 10

2
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“log ¥ gt = T [6 x 100 x 0.3258 x 10~ X 0.211]

og¥ . ++ = _0:4960 x 22 x 0.211 _0.418 _ 0.418

O8O g™ " T 76 x .3258 x 0.211 "1 + .412 1.412
¥ rot = 0.506
Fe'@ = 3 H,0% Fe(OH), + 3H - e

: +13 +.3
- Lre(an,) [i] ]

: O ++
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AF° =AF°f + SAFOf . -AFof o - 3M°f
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166.0 + 3(0) - (-20.30) -3(-56.69)

-166.0 + 190.37

= +24.37

o _ Fr° 24.37
BT @soem T 2306, p t 0SS voits
Eh = E° + 0,0566 log —Hil

++

[Fe ']

Using & pett = 0.506 we obtain:

= 0.506 x —223 . = 0.475

++
C[Fe ] = Yot X Mp e+ 55 8%

log [Fe'] = 1.677

Eh = 1.055+ 0.0566 [(3x -4.31) + 1.677]
Eh = 1.055 - 0.638
Eh = + 0.417
K, = 107144 (e12°¢)
L L RS LIS L
oH " T !
Fe***] = 10778
+++ -.3
pQ = [Fe ] [OH ]

log pQ = -7.85 + 3 (-10.15)

- log pQ = + 38.30 (This is still in the amorphous range for ferric
"~ oxyhydroxides)
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ELK MINE --Fe' ' ACTIVITY

Hydroxide Equilibrium

Fe'" + 3 H,0 Fe(OH), + 3H' + ¢
» ‘ + 3' +.3
[Fe (0H)] [H'] "
K - ’ =
+4 3 ++
[Fe™ ] [H,0] [Fe™™]
AF° = AF°_ + 3AF° -A F° -3 AF°
T £re (0m) fyt Fre* 10
Car®.
r = -166.0 + 3(0) - (-20.30) - 3(-56.69)
AF° =+ 24.37
A Fr° 24,37 o 29.0 _
E, - A e—— © —sre = 1.055 [Fe""] = 0.614 x —fxige= .319
log [Fe*™] = 1.5038
o .3
Eh = E® + —RL log —Lﬂ_l_,_
nF : [Fe++]
RT _ 0.001987 x 285 x 2.303 _
R = X = 0.0566
(3 x - 5.83)

Eh = 1.055 +:0.0566

-1.504

= 1,055 + 0.0566 (-15.99) = 1.055 - 0.905

Eh = 0.150 volts (as opposed to .247 obtained experiementally)
o+ -3

pQ = [Fe '] [OH ]

pQ = 10710-7 o 2 x 1078-63

- log pQ = 36.59
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Ionic Strength + Activity Coefficient

i ) 5

I= 1/2 [Manions X 20+ Mcations x 27]

. - 429 -3 -3

MSO- = -.9—6—.-66—- x 10 =4,47 x 10

4 ;
_ -3 2 . ‘

I =4.47 x10 7 x 2 (Assumlng Ications eq. Ianions)

I =0.01788

N1 = 0.134

2

- log XFeH - A 7° NT
1+ ao B NT

A12 = 0.4978

B = 0.3260 x‘10-8

ao = 6 X 108‘

- log Z’Fe++ 0.4978 x 48x‘Q.134 - - . g.gg; = 0.2115
1 +6x 10 x0.3260 x 10 ~ x 0.134 ’ '
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CALCULATION OF REGRESSION EQUATION

Acid Load vs. Flow - Discharge No. 1 - Elbon Mine

X Y XY 52
Flows . Acid
(MGD) (1bs/day)
.453 B 862 ' 390 .205
.502 921 . 462 .252
.485 1085 .526 .235
.421 1081 : 455 .179
421 772 325 .179
.502 1005 504 252
. .479 960 , 459 .229

.329 660 217 .108
.310 621 192 .096
. 301 552 166 .090
.275 572 157 .076
.275 - 819 225 .076
. 340 511 173 .115
.582 ‘ 1166 678 .338
5.990 12,254 5,118
% =0.399 ¥ =.816 XY = 5112 X2 = 2.504

_ XY : 5112 _
b= 2 - 7504 - 2044
Y = a + bx
816 = a + 2044 x .399 816 - 815 = a
a=1
Y =1+ 2044 x (Regression Equation)
Calculation of Coefficient of Variance

Xy o __2.504 }
r=—Jesg— . S5, = 7e—— =0.170 =0.412

X Yy ‘

sy = 20120 . 710,276 = 844

. XY _ _5l18 5118
T T, * 15 x 844 %x0.412 5776~ = 0-9812

Xy
) _

T = 0.9812 r° = 09628
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