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1 Description of calculation of local Steinhardt qs order parameter

The local Steinhardt qg order parameter allows one to identify the orientational order of the local environment
around a particle and to catalogue it as either liquid or solid-like. The algorithm makes use of the complex
bond-order parameter qg,, (i), m = -6...6 which is defined in the following way:

We identify the neighbors of particle ¢ as the particles j within a cutoff radius r, = 3.5 A which is the the
first minimum of the radial distribution function of the liquid. Let r;, r; be the position vectors of particle
i and j, their distance is r;; = r; — r; with modulus r;; = |r;;| and orientation ¥;; = r;;/ r;;. If ¢ and j are
neighbors we define as bond-functions the set of spherical harmonics Yi,, (;5). The latter is a vector of 21+ 1
components. In this work, we chose [ = 6. We denote with N;(7) the number of neighbors of particle ¢ and
with Ny the total number of bonds in the system. The relation N, = vazl Nb(%) holds but note that Ny is
not the number of pairs of particles because it is defined on neighbors only. For each particle ¢ we construct
the average of the bond-functions Yy, (f;;) on the neighboring bonds j = 1...N,(), to get the vector:

1 Ny (7)
Jom (i) = AD) ; Yom (Ti5)

Then for particle ¢ we loop over the neighbors j and compute the normalized dot product:

e () (g o ())1 72

Where d;; = d* ;; = dj;. Therefore since d;; = qg(4), then q¢(i) € R and moreover -1 < gg(i) < 1.

We calculated the local Steinhardt qg order parameter for the oxygen atoms of the system. This calcu-
lation was extended to the whole system in three dimensions and not carried out layer by layer. The lines
labeling the bilayers in Figure 5 are just representative of where the first four bilayers are located. The
scatter plots show the z coordinate position and qg value for a given oxygen atom averaged over the 200 ns
trajectory.
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Figure S1: Oxygen atoms density profile as a function of temperature for the basal facet for each sampled
Na(Cl surface density, averaged over 200 ns production runs.
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Figure S2: Cl~ and Na™ density profiles for the three highest temperatures sampled for the basal facet at
the NaCl surface density of 0.1 NaCl pair/nm?. Respective oxygen atom density profiles are included to
show where the density of the ions is in relation to the bilayers. Ion density is scaled by a factor of 5x. The
density profiles were calculated over the 200 ns production run, using a block averaging over 8 blocks of 25
ns each. The shaded regions corresponds to the standard deviation in the density profiles.
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Figure S3: Cl~ and Na%t density profiles for a run at 248 K for a liquid water system with a NaCl surface
density of 1 NaCl pair/nm?. Respective oxygen atom density profiles are included to show where the density
of the ions is in relation to the interface. Ion density is scaled by a factor of 5x. The density profiles were
calculated over the 200 ns production run.
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Figure S4: Charge density profiles for a two sampled temperatures at the basal facet with and with out
NaCl, plotted atop the number density of all four species in the system (O, H, Cl, Na). Ion density is scaled
by a factor of 5x. The charge density profiles were calculated over the 200 ns production run.

Bilayer 2
Temperature (K)

210 230

220

¥ [ re cer v ey
A ‘,»«umvu.» . A,uw LN 1Y ~A,t,f «v.\r’v A,A.,' i n.\x,x,xa A 4 4
o, LA LT L AL LI LA A N%‘I,W\*-lvv"‘ﬁi'
E A A S AAN AL A& py A AL, Sy A A it A A A A AR L AL VA A & oy
BV S ANV A A AR A AR A B AR Yk ‘\A,A,x,r’v\«»«.hv,vw
O = A ARARARA L L GaE, A AL KSR e ds e Al B Ny SOt A AT s L
® H AR AAA S A LS e nd s L AAAR R L Myvx. 4 AL T .
S v\;.wvv‘»m ARES AR, #—J»AM',A"‘Nv‘v* AR, .A,k»,w«mt.«.r«.»v\ .
[« T S LA LA LT Lo A T A A AA R At A A !/l PO SR RNSTRREE S QNI i
TR o NARAAAS A w“»‘,»,w AR A b Sy wvy'v*wv*" ‘»Aw Ak Adaha L S A XA LA,
v O PR KPR NN TR R A«‘rﬁfﬁvh%.*%v’»wﬁ ey p gy LA AR LA AL s
S = v\,wa.&unv Ay AL A A AR gk A s ke Ak, 2]
m AAArh, Nk g e a0 T A,«.MNMMAW rit S n A AL AR A e b g
AN LIS 2305600020 gD SELVE 4 S SASSS LR s 0S890 4B PSE N s Y X
N G o e & Al J«M«‘M*arvvvp) PESURNSHHRENE P §
LA UAAL L L AAAAL AL Sk da gl A A A APty Lt AR A s AP pa A A e AL B >
-.JAA~‘otlgAg\lllA AktmLApanﬁﬁk»)i AL{’\SK\L\RQ‘\A&J
Cobphph agbya todpay bohybygtatvte  hoin byty hetpnybod o bobon bir  Sytylytptadiacigren det boar et 1 L aon 0 hphya ity Ay P
RETPN TR S 4 R 6 5 S5 R RE IS P O 5 MWAN LILL, fode A LD L DL ,,’va,'-wl',Lk.i 1NN
S| E o L e L N S e N L e d '%V‘ Frtehydpsathed by bbb TEpben iy b et v‘»*";‘v‘ak
< yartrtaky ki doh b A R i ded A d b LA A s do Al Al S s “;*-**‘*“v‘v’v‘v“wm&*;“ REDIS 8 96 0% 30 b phy Cyngd phy
g £ by e A A L b s b by ‘wuw&m«&’;‘ ok nsug;&,n hohd ,?4‘iﬁ25¢€;:‘:‘m r‘ " g,»»*&.*wkh*ow".*.‘»m r‘
eiyde hyhypdohedodph, B e D& 4 b Loty e daartd ptetebybedga gt
2 s B ‘vv‘\;’v‘vu:‘* ’v*w*v&.‘w?: ‘*lv‘*“r“”‘v‘““‘*’\v")*”* b At ‘y*v'»"*f‘v‘v‘*‘**vk"* »*»’Aé ‘.‘.‘.u:.&‘v ok ‘1
& 3 a rhpaghongiady *MWNNN A M-Af**r&}:iw.m 7 HSMLLT L*L*Z‘L*;xi;‘* N BB
Aedu i, 'y e Agh hgbghy bo Lot N } oy . & \v;’v;p,A'x ;,,; Ay B
© — J;:izt;,mhtz:ﬁ‘gkﬁ L,;.V:'*«::Vw :{.A«A:I!./I:A.A, YWNWV‘ B baardie n ok nady n,;,;,:,,x.\ »J:L:
b = Q LLLIIT A‘ww»u\,m»w}- B Y o A *,uigw*vi Do L s LLLET *v&‘v*&v‘ S T AL Avk.*«kw 2]
< [ v*A.A.MM hphod i b b A,A,&.J.A.&J\ o PR SRR ES WS dodg 8, A'A i, g'k,‘.,A,,('A‘ A
E Z gy T 2 ,L.NMMY‘, by hyhebghy b b gl L wAph phob et i Apdy b by datda N‘ &‘yu*.‘.\yk ,A,;YN;’J Y PR S ) (‘4')4_ o
o= kwwy ¢ c.w«w»,AMx,».,uu.x, M"f**r‘v*‘w’*v 1 % .\‘w‘w g A Ao s
g (e} **‘*“"v‘v‘ Aty LA b ad T N 1 N e "v*»‘y’¢‘“'* Ayhydy b bk AN G . ‘u\ )“\ (S e N
A~ W(Mu,«JWx’\ﬁ Ll Mnd Sl A DL LT, sddfeh b d LA oot d, ‘k.‘,.;“'xo [P Loy A

Figure S5: Snapshots from a top down view of the third bilayers of the basal and primary prismatic facet
with a surface density of pristine ice of 0 NaCl pair/nm? as a function of temperature. Bonds shown are for
a bond length cutoff 1.9 A to display the crystalline structure (or lack there of) in each layer. Na™ ions are
represented by blue spheres and Cl~ ions are represented by green spheres.



Bilayer 3
Temperature (K)

230 240

. Ay s 3 v 2 ey ehe g »4 I 1
Rys VASREC RS SRS FARCS S 3 {‘:‘ug '*J“*f»;b
NE oAy T ; LD 0 TR Rt 5904 DRIA “{J&.u;
A Ay by b v vl Y Voo ty AYAA A bRt Dl v v >
= B B TR e S0 L R MR N O OSSR AT an ,‘"" {\' e ‘iﬁm,ﬁ;
O = T T YN LYY T AAAAS A N A AR L RGBT LA N e
2 .ﬁ % LS Yy - s ',\v\~‘A1A'A«»k'n’A'A'A“.)"\A'Av‘ AR AP 2y Pk Wi
S -3 s A SRE A AR SO I R MY
- T T SO e P ol Ny o v P el S Ny
— & REFE S4ASH R u«*w‘.& V;,(A,,, o ol IS ~«;~3fu‘m m
< 5 5 . AVJ'A'AvA'AvA'A,»c'k’J,\VA}'A Ay T rhe .=
2} A P S SN 1 SENREL R i ) SE W ) »
EB ) o RUSSEPES AT S5 (:7 F MBS S S <
% WAA AN KL «.k*kj,,. Aah, ORI L »7 A “y foa
E H [ . \CTAND D 2l WL W >-1
A REHY R BT DRNES Yoo, I vt dag "»!:(Z
— J A A A,:“v“*« «‘»* A, A,ﬂ,"v)w }«\-“L",r‘n wh0n ot Ay -
’ Y YItl? IR VT TS
R, K T SOy IR L T
Q Cahed b g hyngdgdy Ty ¢ v g g b s v E - 3¢ Santedyigre e’ 0
= DRS04 6 A4 SOG40 S RANEVR RS S #0488 TS DR G SE0 Q¥ SR R SEEgJR e 4 ,A,uq‘;\, R
< E ) el ety [ W S S N S e L e e el e ‘v‘ww«t, yay aed A DAy Tt Skt L, TABe 4 &
=) ,;, [T W W G0 /22 10 SO0 T2 A,),&“‘whk\r‘v\"& B T o e B e T ‘.. S PR a1 v u-.} ~
P o L oy T S R L o L RS AP PR VR R W BN .
v*vk-‘\ hengby tphebed b o M L< .K, . *
R R — ;, LD I RSN PRV o S8, Amwm.w nw»&* ko Bprdor ko 3 b a a iAo L, fm««.*ft**;' H'\’
OO R bk PORSSE SR AN GIE SRR S ey H-«.AA,A.»M,A,AJ lyW,A R R e & )
AL Qo L ,::}:’:,.,w ~:‘L»¢f‘ PR ER I Do "‘-NN‘VW’ ‘w‘*ale e S B O G e N R S s AT
Lo BT N e N R Mw N,ugwu, B e R S e W,& S b A KA LA u F g b 00
Z\ S O it Aebvhdgbrid Latshdobon papny DS R G e o R e S R T A o “Pj,t"‘{,t,k o
< R W»M*r")i‘ LAk ek A bA L R \r‘v‘»‘\o LRI . v‘w"“‘v‘w whpaghede p D S "v*}W{'&'“ N e
E z RO R RN S R T A s ool LA a3 Ao pa K A pd s Al s A A i(uy.k.d_ B *;‘v\-;,n,n.a‘(.,kﬂ §
. oqoyhphe by AL [ g S ) * M
£ 5 TR S rer Al el A
yhody »

Ty rpg kgt ook iy gk phphpmgh by ¢ Sdyayte Nu«.WAAN L L -‘v'\‘ ‘,.  qad 5.
Figure S6: Snapshots from a top down view of the third bilayers of the basal and primary prismatic facet
with the high surface density of 1 NaCl pair/nm? as a function of temperature. Bonds shown are for a
bond length cutoff 1.9 A to display the crystalline structure (or lack there of) in each layer. Na™ ions are
represented by blue spheres and Cl~ ions are represented by green spheres.
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Figure S7: Oxygen-oxygen radial distribution functions of the first, second, and fourth bilayers as a function
of temperature for the each ice facet orientation with NaCl surface densities of 0, 0.1, and 1 NaCl pair/nm?
averaged over 200 ns production runs
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Figure S8: Local Steinhardt g order parameter density map of the first four bilayers as a function of tem-
perature, for the primary prismatic facet for both sampled surface densities, averaged over 200 ns production

runs.
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Figure S9: Local Steinhardt g order parameter density map of the first four

bilayers as a function of

temperature for the basal facet with a NaCl surface density at each surface for pristine ice and the low
surface density of NaCl sampled, averaged over 200 ns production runs.
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Figure S10: Local Steinhardt gg order parameter density map of supercooled water simulation. A slab of
6144 liquid water molecules with no NaCl present was used to run a NVT simulation utilizing all the same
simulation parameters as stated in the main text, at 240 K. The supercooled water slab was allowed to
equilibrate for 10 ns and a production run of 10 ns was obtained. Order parameter values are averaged over
10 ns. This indicates that supercooled water tends towards a gg value of 2.2.
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Figure S11: The structure function of the oxygen atoms as a function of temperature at the surface of the
basal facet for each sampled NaCl surface density. The structure function was calculated over the 200 ns

production run, using a block averaging over 8 blocks of 25 ns each. The shaded regions corresponds to the
standard deviation in the structure function.



