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Near-Field Chemistry

Charles R. Bryan and Katheryn B. Helean;
Sandia National Laboratories
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Field Feldspar Dissolution Rate

Ambient

smectite-illite sorptive zeolite feldspar
UNIT ave std dev. ave std dev. ave std dev.
Tptpul 25 \ 1.37 /0;6 0.14 61.38 7.87
Tptpmn/ 2.03 \ 0.62 / 0.01 \ 0.02 62.35 3.61
Tptpll \ 2.48 } 2.13 \ 0.23 } 0.28 59.36 6.76
Tptpin 1 13/ 1.07 , 0.59 / 0.6 61.87 4.09

= 0.076 mol feldspar/

(assumes Al conserved)

N—

kg
12.8 Ma

= 5.94 x 10° mol kg yr-

Maximum, at 23°C

Rate,,/Rate;, = EXP[(E,/R)(T,"' - T,")]
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Median Thermal Path WRIP Predictions
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B—w. .= 1% Predicted Rock Alteration
oS N % Nay 51Ky 46Cag 3Al4 035159705 —
i Smectite/Zeolite/lllite/Sep.
%‘TE <
g g Assume equilibrium with calcite
® cos § (0.01-0.41% in TSw), silica.
157 o New Zealand * %
DN~ Rainwater ¥ 8 . .
. | | | . | . a k) A- NaKA|28|6016 + SIOZ,aq + Ca++ + 7H20 - g
’ ¥ h Te:‘:;eralﬁfz, DCESU - - g CaAIZSi7O18.7H20 + Na+ + K+ .%
" Amorphous silica -(C; E
S B. NaKAI,Sis0,; + Si0, ,. + CaCO, + CO, + 8H,0 | &
S — CaAl,Si,0,,:7H,0 + Na* + K* + 2HCO; | £
@ Chalcedony é u . Q
= z C.3NaKALSi;O,, + 4Si0, + 2CaCO; + 2Mg** =
E + 16H,0 — 2KMgAISi,0,,(OH), +
= 2CaAlSi,0,,.7H,0 + K* + 3Na* + 2CO, v
. b %
Temperature, °C @ (Use EQ3I6)
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In-drift CO, Levels

Maximum

Equilibrium CO,: CO,
addition from
calcite/smectite/zeolite
growth, CO, loss from
calcite/silicate dissolution

Minimum

Ambient CO, levels
displaced by water
vapor, plus CO, from
evaporated seepage

Pco, = 1073 atm

Drift

e
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Summary

e Near-field chemistry model inputs =
thermal field, percolation fluxes

o Near-field chemistry model outputs =
seepage chemistries

e Near-field chemistry model validation =
587’Sr, PTn waters, Drift-Scale Test
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