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Evaporation of water seeping into the drift of a proposed
eologic repository at Yucca Mountain, Nevada, and ..
g g P 4 Objective

deposition of aerosol and dust from ventilation air may lead to N . . . . .

; . . The objective of this work is to investigate the influence of
the accumulation of multicomponent salt deposits on the . .

: . solute concentrations originated from sources such as
surfaces of drip shields, waste packages, and ground support . e

. . atmospheric salts or farmland fertilizers on the rates of

materials (e.g., rock bolts, wire mesh, and steel sets). ) .
Inorganic salts are generally hygroscopic and will deliquesce plagioclase weathering.
i.e., absorb moisture from humid air, if the relative humidity in Stuﬂlyt‘:;?él}):\tﬁ\?el:dhl\g?:erLAﬁE?;Scig central Portuaal). a
the environment reaches the deliquescence relative humidity 9 ydrograp ( gal),

(DRH) of the salt or salt mixture. Salt deliquescence would ”“”_‘ber of spring waters have_been cpllected_ from granlte
generate small volumes of brines that are potentially corrosive enviroment and analysed for their major inorganic constituents

+ + 2+ + - - 2- - .
to the metallic materials. The deliquescence behavior of (Na', K.’ Mg, Cé_’ HCO, ’OCI’ SQ7, NO; and _H‘S'O“)'
multicomponent salts is complicated and depends on Regarding the_ cations, 60% of the concer_ltratlons may on
temperature and mixture composition, but experimental data average be attrlb_uted to sources other than mineral Weath__erlng.
are sparse. In this study, the DRHs of salt mixtures in the Using the 8”.3 model (Pachgcg and Van dgr Weijden
system Na-K-Ca-Mg-Cl-NQwere measured as a function of 1996), we associated the chemistries of the springs mostly
o with the alteration of albite into kaolinite.
temperature (20 to 85°C). Two measurement methods were

employed, one using a hygrometer and the other using Results and Discussion

" o - The lon Activity Products (IAP) of the springs for the
conductivity cells inside a controlled temperature/humidity theri f albite into kaolinit lculated twi
chamber. To facilitate the calculation of the DRHs of ‘eanering of ajbite into kaoflinite were caiculated twice,

. . . considering the total and the corrected for contamination
multicomponent mixtures, a thermodynamic approach based X .
- A . - concentrations. The relations between the IAPs and the
on the Pitzer ion interaction model was used, with model

parameters derived from the literature or from the calculated by the SiB model plag|oc|as_e mole "aC“‘W’s ( .
. . . are shown below and have been fitted to logarithmic
experimental data. The DRHSs of single salts and salt mixtures

were calculated and compared with experimental data. A functions.
comparison of preliminary experimental data and calculated W (mmol/l of plagioclase)
values for some single salts is shown in Figure 1. The results ° 0‘?5 0;1 O‘js 0;2 °]25 0;3 °]35 °'41_0
of the study will be used to evaluate the chemistry of water || e Total Concentrations o Corrected Concentrations
contacting the drip shields, waste packages, and ground AP, = 26 Ln(Wy - 32 L 4o E
support materials in the proposed Yucca Mountain repository . . R=05 s
and the time and temperature during which corrosion of the ~, ee 2382 &g~ =" 3
metallic materials initiates. 190 g
s
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% el Halite ] The figure suggests that for the same saturation state, the W
% | e ] values are higher when corr.e(fted concentrations are us§d. In
.% & o KCIT calcvs KCIRH cale the present case, When corpblmng the two IAP equations 1n. the
2 |  yacRtempus MaC RS ] figure, the following relation between W, (total concentrations
8 B Nacl tempvs Nacl RH% used) and W, (corrected concentrations used) is obtained:
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Figure 1. Measured (symbols) and calculated (lines)
deliquescence relative humidity of single salts.
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