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Prototype

AFLOW prototype label
ICSD

Pearson symbol

Space group number
Space group symbol

AFLOW prototype command

https://aflow.org/p/MD4G

https://aflow.org/p/A5B2C8D2_mP68_4_10a_4a_16a_4a-001

H5K2 08P2

A5B2C8D2.mP68_4_10a_4a_16a_4a-001
155806

mP68

4

P2,

aflow --proto=A5B2C8D2_mP68_4_10a_4a_16a_4a-001

--params=a, b/a,c/a, 3,21, Y1, 21, T2, Y2, 22, T3, Y3, 23, T4, Y4, 24, T5, Y5, 25, L6, Y6, 26, L7,
Y7, 27, X8,Y8, 28, L9, Y9, 29, 10, Y10, 2105 L11, Y11, #2115, L12, Y12, 212, L13, Y13, 213, L14, Y14, 214, L15,
Y15, 215, L16, Y16, 216, L17, Y17, 217, 18, Y18, 218, L19, Y19, 219, 20, Y20, 220, L21, Y21, 221, L22, Y22,
222,23, Y23, 223, L24, Y24, 224, L25, Y25, 225, 26, Y26, 226, L27, Y27, 227, L28, Y28, 228, L29, Y29, 229,
2305 Y30, 2305 L31, Y31, 231, L32, Y32, 232, L33, Y33, 233, L34, Y34, 234

e This structure was grown from slow evaporation from an aqueous solution of KH;PO,4 and K4P>0O7 at room temperature,
and is metastable. The ground state of KHoPOy is the ferroelectric mineral archerite, stable below 121K, and above that
temperature the stable phase is the paraelectric H25 structurel

e Although (Fukami, 2006) give the chemical formula for this structure as KHaoPOy, they list 10 hydrogen Wyckoff
positions, making the actual formula KoH5P50Og. These hydrogens form O-H-O bonds between the oxygen atoms on
neighboring POy tetrahedra, but are not centered between the oxygens.

e Space group P2; #4 does not specify an origin for the y-axis. Here we set it by taking y1; = 0 for the K-I Wyckoff

position.


https://aflow.org/p/MD4G
https://aflow.org/p/A5B2C8D2_mP68_4_10a_4a_16a_4a-001
https://aflow.org/p/A2BC4D_oF64_43_b_a_2b_a-001
https://aflow.org/p/A4BC4D_tI40_122_e_b_e_a-001

e The ICSD entry claims to be from (Fukami, 2006), but it only includes the first five oxygen sites from Table II of that
paper, with no information about the hydrogen atoms.

Simple Monoclinic primitive vectors

ay; = aX
ag = by
ag = ccosfBX+csinfz
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = rya; + yias + 21 a3 = (axy +cz1co8B) X+ by1 §+cz18infz (2a) HI
B, = —zia; + (y1 + %) as — 21 as = —(ax1 +cz1cosB) X+ b (y1 + %) v - (2a) HI
cz18in 8z
B = Toaj + ypas + 29 a3 = (axe + czocos B) X+ bya § + czos8in 52 (2a) HII
By, = —x9a; + (yg + %) as — 29 a3 = — (axe +czocosB) X+ b (yg + %) v - (2a) HII
czasin Bz
Bs = rzaj +ysaz + z3as = (adfg + cz3 cos ﬁ) X+ bysy + cz3sin 5z (2&) H III
Bsg = —z3a; + (y3 + %) as — 23 as = — (axs + czzcosB) X+ b (y3 + %) y— (2a) H III
cz3sin 8%
B, = Tgay +ysas + 24 ag = (axy + czqcosB) X+ bys§ + cz4sin 5z (2a) HIV
Bs = —zga1+ (ya+3) az — zs a3 = —(azy + czgcosB) X+b(ya+5) 9 — (2a) HIV
czysin Bz
By = Tsay + ysas + 25 as = (axs + cz5co8 B8) X+ bys § + cz5sin Sz (2a) HV
Bio = —xsa; + (y5 + %) as — 25 as = — (ax5 +czscosB) X+ b (y5 + %) v - (2a) Hv
cz5sin B Z
B11 = Teal + Yg a2 + 26 A3 = (azﬁ + czg COS ﬂ) X+ by6 S’ + czg Sinﬂ Z (28,) H VI
B2 = —Tear + (ye + %) a2 — 2 as = — (axg + czgcos ) X+ b (3/6 + %) Y- (22) H VI
czgsin Bz
Bz = T7a; +yras + 27 as = (ax7 + czrcosB) X+ byr § + czrsin 5z (2a) H VII
B14 = —rra; + (y7 + %) ag — zZ7as = - (CL:ZE7 + cz7 cos ﬂ) X+b (y7 + %) 5’ - (2&) H VII
czrsin Bz
Bis = Tgay + ys as + 2g as = (axs + czgcos B) X+ bys§ + czgsin 5z (2a) H VIII
B = —xgay + (yg + %) as — 2z as = — (axg + czgcos B) X+ b (yg + %) v - (2a) H VIII
czgsin B z
By = Tgaj + ygas + 29 as = (axg + czgcos B) X+ byg § + czgsin S 2 (2a) HIX
Bis = —xga; + (yg + %) as — 29 as = — (axg + czgcos B) X+ b (yg + %) v - (2a) HIX
czgsin Bz
By = Z10 a1 + Y10 A2 + 210 A3 = (axio+cziocos B) X+ byio ¥ + cziosin 2 (2a) HX
B2o = —mp0ar+ (ylo + %) a; —zjpaz3 =  —(awyg+czgcosf) X+ b (ylo + %) y- (2a) HX
cz19sin Bz
By, = T11a1 + Y11 a2 + 211 a3 = (CL.Z'H + cz211 COSB) f(—l—bylly—&—czu sinﬁi (2a) KI



B,

B3
B2y

Bas
Bas

Bar
Bas

Bsr
Bss

Bsg
Byo

B4
B2

Bys
By

Bys
Bus

Byr
Bys

Byo

Bs,

1
—z11ar+ (Y1 + 3) a2z — z11 a3

Tizay +Yi2az + 21283

1
—T12Q + (y12 + 5) az — 21243

ri3a; +y13az2 + z13a3

1
—z13a1 + (y13 + 5) a2 — z1383

Ti4a1 + Y142 + 21423

1
—x14a] + (y14 + 5) az —z14a3

Tis5a1 + Yi15a2 + 215 a3

1
—z15a1+ (Y15 + 3) a2 — Z1583

T16 a1 + Y16 A2 + 216 A3

1
—T16a1 + (y16 + 5) az — 216 a3

Ti7a; +yiraz + zi7ag

1
—xi17a1 + (y17 + 5) az — z17a3

T18 a1 + Yi1g Az + 218 a3

1
—x18a; + (y18 + 5) a2 — Z18a3

Tigai + Yigaz + 219 ag

1
—ri9a + (y19 + 5) az — z19 ag

Zo0 A1 + Y20 A2 + 220 A3

1
—x9pay + (yzo + 5) Az — zz0a3

T21 a1 + Y21 a2 + 221 A3

1
—zg1a1 + (y21 + 3) a2 — 221 83

ZTog a1 + Y22 a2 + 292 a3

1
—rp a1+ (Yoo + 3) a2 — 22283

Tozal + Yo3as + 293 a3

1
—Tozay + (y23 + 5) az — z23 a3

Tog a1 + Y24 A2 + 224 A3

1
—xog a1 + (y24 + 5) az — z4 a3

ZTos a1 + Yo5 A2 + 295 A3

1
—25a1 + (Y25 + 3) 2 — 22583

To6 a1 + Y26 A2 + 226 A3

—(ax11 +cz11co8B) X+ b (yn + %) vy -
cz118in Bz

(ax12 + cz12c08 B) X+ by12§ + cz12sin 5 Z

— (al‘lz + cz12 COS/B) X+0b (y12 + %) Y-
cz128in B2

(ar13 + cz13c08 B) X + by13 ¥ + cz13sin 2

— (ax13 +cz13c088) X+ b (y13 + %) y-
CZ13 sinﬁi

(aw14 + cz14c08 B) X+ by14 ¥ + cz148in f 2

— (aw14 + cziacos B) K +b(yia+ 1) §—
cz148in B2

(ax15 + cz15c08 B) X+ by15§ + cz15sin S Z

— (ax15 + cz15co8 8) X+ b (yl5 + %) y -
cz158in Bz

(az16 + czigcos f) XK+ by1s ¥ + czigsinf z

— (ax16 + cz16cosB) X+ b (ylﬁ + %) -
CZ16 sinﬁi

(ax17 + cz17co8 B) X+ by17§ + cz17sin 5 2

— (az17 + cz17cosB) X+ b (y17 + %) y-
cz178in Bz

(ax1g + czigcos B) X+ by1s ¥ + czissin f 2

— (az18 + cz1gcos B) X+ b (yls + %) vy -
cz188in B2

(aw19 + cz19 cos B) X+ by19 ¥ + c219sin f 2

— (a$19 + cz19 COSB) X+0b (y19 + %) y -
CZ19 Sinﬁi

(awao + czo0 08 B) X + by20 ¥ + c220 sin f 2

— (azgp + czo9cos B) X+ b (y20 + %) y-
CzZ20 sin 6 Z

(a1 + cz91 €08 B) X + bya1 § + cz215in 32

— (axo1 + czo1cosB) X+ b (y21 + %) ¥ -
czo18in Bz

(awa2 + cz22 €08 B) X + by § + c222sin f 2

— (CLQSQQ + czo9 COSﬁ) X+b (y22 + %) y—-
Cza28in B Z

(a3 + c223 €08 B) X + byas § + c223sin 3 2

— (axa3 + czazcos B) X+ b (y23 + %) y -
CzZ23 sinﬁi

(x4 + cza4cos B) X+ by2a ¥ + czo4sin 2

— (azq + czo4cos B) X+ b (y24 + %) v -
czo48in Bz

(am2s + czo5 €08 B) X + by2s § + c225 sin f 2

— (awas + czascos B) X+ b (925 + %) y -
czo58in B2

(awag + 26 cos B) X + byae ¥ + czo6 sin f 2
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Bss = —ap6a1+ (yos+3) a2 — 2683 =  —(ama6+ cza6cosB) XR+b(yas+3) § — (2a) O XII
czogsin Bz

Bz = ZTo7 Ay + Yo7 As + 227 A3 = (awar + czorcosB) X+ byar § + czorsin Bz (2a) O XIII

Bsys = —zora;+ (y27 + %) as —zgrag =  — (amer +czorcosfB) X+ b (y27 + %) v — (2a) O XIII
czo7Sin Bz

Bss = Tog @1 + Yog Az + 228 A3 = (awag + czogcos B) X+ byag ¥ + czogsin B2 (2a) O X1V

Bse = —aasai+ (yos+3) ax—zsas =  —(amos+czoscosf) XR+b(yas+3) §— (2a) O XIV
CzZ28 sin 6 Z

Bsr = Tog a1 + Y29 Az + 229 A3 = (awgg + cz29 €08 8) X + byao ¥ + cz29 sin 3 2 (2a) O XV

Bss = —ao9ar+ (Yo +5) @z — 22083 =  — (awog +cao9cosB) K+b(yao+3) § — (2a) O XV
czo98in B2

Bsy = T30 a1 + Y30 Az + 230 a3 = (ax30 + czzpco88) X+ byso ¥ + cz308in Bz (2a) 0 XVI

Beo = —wsoai+ (ys0+3)az—z0a3 = —(awso+czzocosf) K+0(yso+3) 9 — (2a) O XVI
cz308in Bz

Be1 = Z31a1 + Y31 a2 + 231 a3 = (aw31 +cz31co8B) X+ bys1 ¥ + czzisin B2 (2a) P1I

Bez = —amai+(yn+3)a—zna; = —(awz +czgicosf) K+0(ysi+3) §— (2a) P1
CZ31 sin 6 Z

Bes = T3z a1 + Y32a2 + z32a3 = (az3z +cz3zco8B) X +bysa § + czasin S 2 (2a) P1I

Bes = —z30a1+ (y32 + %) as —zgpag =  — (ax3a +czzacosP) X+ b (ysz + %) y— (2a) PII
cz328in Bz

Bes = T33 a1 + Y33 as + 233 as = (a$33 + cz33 cos 6) X+ bys3y + cz33sin Sz (23) P III

Bes = —z3za;+ (y33 + %) as —z33a3 =  —(aws3+czzzcosff) X+b (y33 + %) y- (2a) P I
cz33sin B2

Ber = T34 a1 + Y34 A2 + 234 A3 = (aw3s +cz34co8B) X+ bysa ¥ + czzasin B2 (2a) P IV

Bes = —@zaa1+ (yaa+3) a2 —zzaa3 =  —(awss+czzacosf) K+b(ysa+3) 9 — (22) PIV

cz348in B Z
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