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We became aware of a mistake related to the integration of peaks observed in our calorimetry experiments. In particular, the peak area
is proportional to the heating rate. In our data analysis this proportionality factor was accidentally considered twice, namely once by
the Pyris software controlling our calorimeter (Perkin Elmer, DSC8000) and once by ourselves. The recovered fraction of Pauling
entropy reported is calculated from the area ratio of one endotherm (H1, ice XIV to ice XII transition) and one exotherm (H2, ice XII
to ice I transition) or a second endotherm (H3, melting of ice). We typically recorded H1 at 50 K/min and H2 and H3 at 30 K/min. As a
consequence the fraction of Pauling entropy was erroneously overestimated by a factor of 50/30. In order to correct this mistake the
data in Fig. 1b need to be multiplied by 30/50 ¼ 0.6. The only exception is the point recorded for the high-pressure cooling rate of 33 K/
min, for which both heating rates were 30 K/min—i.e., it does not need to be corrected. As a consequence, our claim for "full Pauling
entropy release" and "complete proton order in ice XIV" cannot be sustained.
As a result of this, the following changes have been made to the originally published version of this Article:
The original title ‘‘Dynamics enhanced by HCl doping triggers full Pauling entropy release at the ice XII–XIV transition’’ was incorrect.
The corrected version replaces the word ‘‘full’’ with ‘‘60%’’.
The fourth sentence of the abstract originally read ‘‘Here we report calorimetric measurements on suitably high-pressure-treated,
hydrogen chloride-doped ice XIV that demonstrate just this at the transition to ice XII.’’ The phrase ‘‘at the maximum 60% of the
Pauling entropy is released’’ now replaces ‘‘just this’’.
The ﬁrst sentence of the last paragraph of the Introduction originally read ‘‘This work shows by means of calorimetry that HCl doping
and suitable sample preparation allows one to achieve a transition from completely disordered ice XII to fully ordered ice XIV.’’ In the
corrected version, ‘‘fully’’ is replaced by ‘‘60%’’.
The last sentence of the last paragraph of the Introduction originally read ‘‘The proton-ordering process is shown to be composed of a
fast component, yielding B30% of the Pauling entropy, and a slow component achieving full order.’’ In the corrected version, ‘‘30%’’ is
replaced by ‘‘20%’’, and ‘‘full’’ is replaced by ‘‘60%’’.
The ﬁfth sentence of the ‘‘Calorimetric entropy determination’’ section of the Results originally read ‘‘These experiments are carried
out at ambient pressure on heating and they probe the XIV-XII transition, demonstrating that ice XIV can exhibit complete proton
order under suitable high-pressure preparation conditions.’’ In the corrected version, ‘‘complete’’ is replaced by ‘‘60%’’.
The tenth and eleventh sentence of the ‘‘Calorimetric entropy determination’’ section of the Results originally read ‘‘For
qr15 K min  1, we obtain values scattering between about 95% and 105% of DSP ¼ 3.4 J K  1 mol  1, whereas for 25 K min  1
oqo70 K min  1 only B25%–35% of the Pauling entropy are recovered. This demonstrates that complete proton order in ice XIV
was achieved by cooling HCl-doped ice XII at 0.81 GPa and qr15 K min  1to 80 K.’’ In the corrected version, ‘‘95% and 105%’’ is
replaced by ‘‘57% and 63%’’, ‘‘25%–35%’’ is replaced by ‘‘B20%’’ and ‘‘complete’’ is replaced by ‘‘60%’’.
The last sentence of the ﬁrst paragraph of the ‘‘Calorimetric entropy determination’’ section of the Results originally read ‘‘Thus, the
results reported here represent the ﬁrst example in which the full Pauling entropy could be recovered, demonstrating a transition from
fully disordered ice XII to fully ordered ice XIV.’’ In the corrected version, this sentence has been removed.
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The ﬁrst sentence of the second paragraph of the ‘‘Calorimetric entropy determination’’ section of the Results originally read ‘‘For HF
doping, only a very weak endotherm can be seen at B110–130 K in Fig. 1a, corresponding to B10% of the Pauling entropy’’ In the
corrected version, ‘‘10%’’ is replaced by ‘‘6%’’.
The third and fourth sentence of the second paragraph of the ‘‘Calorimetric entropy determination’’ section of the Results originally
read ‘‘We emphasize that complete proton ordering can be achieved only under high-pressure conditions, but not at ambient pressure.
Even on slow cooling (for example, 5 K min  1) in the calorimeter, we regained only B20% of the Pauling entropy for the XII-XIV
transition (not shown).’’ In the corrected version, ‘‘complete’’ is replaced by ‘‘60%’’, and ‘‘20%’’ is replaced by ‘‘12%’’.
The sixth sentence of the second paragraph of the ‘‘Calorimetric entropy determination’’ section of the Results originally read ‘‘Even
the fastest high-pressure cooling rates, q430 K min  1, employed in our study resulted in a gain of B25%–35% of the Pauling entropy,
see Fig. 1b’’ In the corrected version, ‘‘25%–35%’’ is replaced by ‘‘20%’’.
The eighth sentence of the second paragraph of the ‘‘Calorimetric entropy determination’’ section of the Results originally read ‘‘It thus
seems that the process of proton ordering in ice XII involves two stages: ﬁrst, a rapid stage proceeding easily both at ambient and at
high-pressure conditions, which yields about 25%–35% of the Pauling entropy, and a second much slower stage that takes place only at
high pressures and yields about 65%–75% of the Pauling entropy.’’ In the corrected version, ‘‘25%–35%’’ is replaced by ‘‘20%’’, and
‘‘65%–75%’’ is replaced by ‘‘40%’’.
The second sentence of the second paragraph of the ‘‘Characterization of ice XII/XIV samples by powder X-ray diffraction’’ section of
the Methods originally read ‘‘We here compare HCl-doped ice XIV samples obtained by slow and fast cooling at high-pressure
conditions: The splitting is resolved well for the slowly cooled, 100% ordered sample, but not for the 30% ordered sample (see Fig. 5).’’
In the corrected version, ‘‘100%’’ is replaced by ‘‘60%’’, and ‘‘30%’’ is replaced by ‘‘20%’’.
The last sentence of the second paragraph of the ‘‘Characterization of ice XII/XIV samples by powder X-ray diffraction’’ section of the
Methods originally read ‘‘The fast component, resulting in about 30% ordering, by contrast, may take place both at 1 bar and at highpressure conditions, because it is not afﬂicted with orthorhombic stress.’’ In the corrected version, ‘‘30%’’ is replaced by ‘‘20%’’.
The third sentence of the third paragraph of the ‘Discussion’ section originally read ‘‘In combination with slow cooling at high
pressures, this allows us to observe a transition from fully proton ordered to fully proton disordered ice and thus to recover the
complete Pauling entropy.’’ In the corrected version, ‘‘this allows us to observe a transition from fully proton ordered to fully
proton disordered ice and thus to recover the complete Pauling entropy’’ is replaced by ‘‘this allows us to recover 60% of the Pauling
entropy.’’
The second sentence of the caption to Fig. 5 originally read ‘‘In case of HCl doping, two diffractograms are shown, belonging to fully
ordered ice XIV and to 30% ordered ice XIV.’’ In the corrected version, ‘‘fully’’ is replaced by ‘‘60%’’, and ‘‘30%’’ is replaced by ‘‘20%’’.
The sixth sentence of the caption to Fig. 5 originally read ‘‘Note that the splitting has not yet developed in 30% ordered ice XIV
samples.’’ In the corrected version, ‘‘30%’’ is replaced by ‘‘20%’’.
In the original version of Fig. 1b, the y-axis scale was wrong by a factor of 0.6, except for the points at q ¼ 33 K min–1. The correct
version of Fig. 1b appearing below as Figure 1:
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replaces the previous incorrect one, which appears below as Figure 2:
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In the original version of Fig. 5, the label on the fourth curve from the top was incorrectly given as ‘‘HCl doped (2 K min-1, 100%)’’
instead of the correct ‘‘HCl doped (2 K min-1, 60%)’’. Similarly, the label on the ﬁfth curve was incorrectly given as ‘‘HCl doped
(34 K min-1, 30%)’’, instead of the correct ‘‘HCl doped (34 K min-1, 20%)’’.
The correct version of Fig. 5 appears below as Figure 3:

Relative intensity (arb.u)

Ih

KOH-doped
HF-doped
NH3-doped
HCl-doped
(2 K min–1, 60%)
HCl-doped
(34 K min–1,
20%)
Pure H2O

Ice XII
Ice IV
Sample holder
10

15

20

25

30
35
2/degree

40

45

50

55

Figure 3

These errors have now been corrected in both the PDF and the HTML versions of the Article. Except for the entropies deduced from
the calorigrams all statements reported remain as they stand.
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The authors acknowledge Christoph G. Salzmann (University College London) for calling our attention to these issues.
Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, adaptation, distribution and
reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons
license, and indicate if changes were made. The images or other third party material in this article are included in the article’s Creative Commons license, unless indicated otherwise in
a credit line to the material. If material is not included in the article’s Creative Commons license and your intended use is not permitted by statutory regulation or exceeds the
permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/
r The Author(s) 2018

4

NATURE COMMUNICATIONS | 9:16189 | DOI: 10.1038/ncomms16189 | www.nature.com/naturecommunications

