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This presentation focuses on interfacial water
structure and FF development
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Water-mineral interactions are interesting from many
standpoints

swelling due to interlayer H,O in clays

"p.._._;_ i ‘_.-.’- '
r"" AL F o gt -
ik N LAt Y
s e PR v,,_ ol S
- 7

ked A .“",'“_?;“!'W' Jad Sl kb Sl gl
JMHJJ&I .i.ﬁlnjmmimlmlmj

A '-,'-‘_. ] = :; _-; X ol I:F'an" 1’ _.-_", *"'ﬂ‘: ¢ T ..._. e :,1‘_*‘ 7 ':i- |

: . ; N g ""-_." B ,,,? _ o i rﬁ"&,,ﬁﬁ‘_f sl
adsorbed P NPT
uranium . bl Kad Lod Aiad Al Kiod Jebd Apd Aion "

* /’/ /("x /«0 s A 5 A A T M L A M

mmmmmmmmmmm

Wk 27 o ';mmmmﬁ: ,ﬁ,ﬁ»w

TNy N W T A )
“";'03 ’-03"/0 .!03"/!#, s ' 3’;’ /’0"’ R <i..» f!d

mm n!ﬂ-‘xﬂ;‘ Jlm .llmﬂmﬁﬁ

mobility of uranium in groundwater  #x ,;,;',,.,y ,, ,,.,;;’l}"'! ..f!:' Ny

Kansas Geological Survey

3



Understanding water-mineral interface interactions from
experimental methods alone is difficult

- Mon-bridging oxygen
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A good interface model reproduces bulk behavior
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How do we get good bulk liquid properties?

NVT
(vacuum gap)
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Making a surface from a bulk structure introduces
water-accessible volume in a complicated manner
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Making a surface from a bulk structure introduces
water-accessible volume in a complicated manner

introduction of H,0
(OH + H) to
hydroxylate surface
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Making a surface from a bulk structure introduces
water-accessible volume in a complicated manner
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How do we accurately calculate volume accessible to
water for NVT simulations (and does it matter)?
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How we calculate accessible volume does matter!

NPT and NVT (vacuum) bulk density values
Sio, are identical to pure H,0 simulation
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Interfacial structural differences arise at interface
depending on simulation ensemble and V____..p1.
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How we calculate accessible volume does matter!

NPT and NVT (vacuum) bulk density values
Al,Si,0,,(OH), 2are identical to pure H,0 simulation
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Interfacial structural differences arise at interface

depending on simulation ensemble and V

accessible

. o
pyrophyllite ‘ 15%
20 8% — NPT
\ —— NVT (geometry)
—— NVT (Connolly free volume)
\ —— NVT (vacuum)
w 15F
e
154 \
c.’ \
>
% 10F
c
[
- |y NN LS 77T T T T T T T T 7T
pyrophyllite
05 F
ool 4 A M\W\/\//—H\/\\
0 /\,\/\_/\_/WW\’
distance from surface / A | . -~ S A e e s OOV A
— NPT
—— NVT (geometry)
° ° —— NVT (Connolly free volume)
higher V___...i,ic l€ads to hig —— NVT (vacuum)
density and peak shift T e T T e w2
distance from surface / A




How we calculate accessible volume does matter!

std. %
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How we calculate accessible volume does matter!
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Interfacial structure is related to hydrophobicity

water-surface

hydrophilic : hydrophobic  water layers
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The chemistry of clay edge sites is of ever-increasing
interest

hydrotalcite (1-10)

Yu, K.; Schmidt, J. R. J. Phys.
. Chem. C 2011, 115, 1887-
adsorption on edges can be fundamentally 1808

different from that on basal surfaces



Force field development for clay edge sites is
underway for CLAYFF

gibbsite (100)

our FF development will initially focus on simple minerals

- (brucite, gibbsite, cristobalite)



Force field development for clay edge sites is
underway for CLAYFF

1 \\_‘

| L gibbsite (100)
.‘ ) ) \ : \ _ _' L ! ,\.' \
~be 00‘\' SIS L
\ A A W | -

i ) | R’ ‘7
0/"/ ’/\ /‘/ ’/< /‘/ ./
. \

.

< SR
D0 P 4'\" \""\"\"

-,»>\0,\x0 .*.\0,..\’4 > .,
\ ' L 1 }

-

\

A !
P e oo P
fo,./ ’0,», /.‘40%

Naa) S
N 4

1

our FF development will initially focus on simple minerals
(brucite, gibbsite, cristobalite)

20



Force field parameterization involves matching
normal modes from DFT and classical calculations
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Summary
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NPT or NVT(vac): accurate density

NVT: be careful with H,0O content
surface definition
hydrophobicity
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