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Abstract

The low Mg 2p value (47.0 eV) of MgO reported in Res Chem Intermed
44(2018)829 is carefully analyzed and discussed based on a series of X-ray photo-
electron spectroscopy (XPS) experiments and literature results. Presence of carbon
or ferric oxide did not change the binding energy (BE) of Mg 2p of MgO, and the
Mg 2p peak of MgO should be above 49.0 eV instead of at 47.0 eV.
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Dear Editor,

We recently read the paper entitled “Enhanced physical and chemical adsorption of
carbon dioxide using bimetallic copper—magnesium oxide/carbon nanocomposite.”
Its authors synthesized CuO-MgO/activated carbon (AC) nanocomposite adsor-
bents for CO, capture, and the effect of the MgO content was studied comprehen-
sively [1]. However, they reported an Mg 2p binding energy of the MgO component
of 47.0 eV in their Table 2 and Fig. 1 [1], and the spectra were referenced to the C
1s line at 284.5 eV (p. 831). In comparison with literature, where the BE of Mg 2p
of MgO ranges between 49.9 and 50.2 eV [2], this value of 47.0 eV is strangely low.
Nonetheless, the authors studied mixed Cu and Mg oxides loaded on nitrogen-rich
activated carbon (AC) made from Nypha fruticans biomass, rather than ordinary
magnesia, hence it is necessary to explore whether carbon or other metal oxides
affected the value of MgO in the XPS measurements.

In this respect, we prepared two MgO samples from magnesium acetate tetrahy-
drate [analytical reagent (AR) purity, Xilong Chemical, China]; one was calcined
from the salt at 823 K in air and named MgO, while the other was carbonized at
823 K and is thus called MgO-C, because it contained about 2 % extrafine car-
bon particles [3]. Also, commercial MgO (AR purity, Shanghai Zhenxin Reagent
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Fig. 1 XPS spectrum of Mg 2p of MgO samples
Table 1 XPS results of MgO Mg 2p (V)
samples
Mean MgO Mg(OH), MgCO;4
MgO 48.9 49.0 48.1 50.1
MgO-C 484 49.0 48.1 50.0
MgO-commercial 49.3 49.0 48.3 49.7
3FM-mix 494 49.5 48.2 50.4
Table2 Mg 2p data reported in literature
Study Sample Mg 2p of MgO (eV)
Surf. Sci. 306, 269 (1994) Mg film on Mo(100) 50.8
Environ. Sci. Tech. 28, 1248 (1994) Nano MgO 49.5-50.3
Appl. Surf. Sci. 158, 112 (2000) MgO on the melt-spun Mg 50.8
Solid. State. Sci. 5, 77 (2003) MgO on cathodes 50.2
Chem. Euro J. 17, 6673 (2011) MgO in meso C 50.47
J. Chem. Eng. Data. 57, 26 (2012) v-AlLL,O4/MgO 50.30-50.47
Oxid. Met. 81, 529 (2014) MgO on Mg-Al alloy 50.8
Appl. Surf. Sci. 319, 16 (2014) MgO/TiO, 50.78
ChemstrySelect 3, 816 (2018) Ni/MgO modified with ZrO, 51
Chem. Eng. J. 334, 139 (2018) MgO@C 49.8,49.2
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Factory, China) and its mixture with FeO (3 wt%, TCI), named 3FM-mix, were
used. XPS measurements were performed on a PHI 5000 VersaProbe instrument
(ULVAC-PHI) using monochromatic Al K, radiation (produced in Chigasaki,
Kanagawa, Japan) [4], and the spectra were referenced to the C 1s line at 284.6 eV.
The Mg 2p peak for the four samples appeared in the range of 48.4-49.4 eV
(Table 1), rather than at 47.0 eV as reported in Ref. [1], and all of them contained
three components: hydroxide, carbonate, and oxide (Table 1), but none located
below 48.0 eV (Fig. 1). In contrast, Ref. [1] reported an Mg 2p BE of the MgO com-
ponent of 46.8 eV, with an Mg 2p BE of MgCO; of 47.3 eV [1]. Clearly the choice
of the raw material of MgO, either magnesium acetate tetrahydrate or commercial
magnesia, has a minor influence on the Mg 2p spectrum of MgO samples, within the
experimental error of +0.2 eV. This is consistent with literature [2], where the Mg II
spectra of MgO is not influenced by either the nature of the oxide precursor salts or
the temperature used during oxide preparation. Also, the presence of small amounts
of carbon or ferric oxide dopant in MgO has a similar minor influence (Table 1).
Thus, the strange data for Mg 2p (47.0 eV) in Ref. [1] cannot be attributed to sample
preparation or presence of carbon.

This result coincides with literature [5—14], where the Mg 2p value of MgO film
was found to be 50.5-50.8 eV [4], while that of metal Mg was 49.6 eV. In Ref.
[7], the Mg 2p BE of MgO on melt-spun Mg was 50.7-51.6 eV, and that of metal
Mg was 49.5 eV. These values were confirmed as 50.8 eV for MgO or Mg(OH),,
51.9 eV for MgCO;, and 49.8 eV for metal Mg [11]. Loading of MgO on porous
carbon is not the reason for the low Mg 2p value of 47.0 eV, because two literature
studies [9, 14] reported that the Mg 2p BE of MgO loaded in carbon lies in the range
of 49.8-50.5 eV. Consequently, the low Mg 2p value of 47.0 eV [1] is incorrect,
possibly being caused by the XPS measurements or data processing; For example,
the authors analyzed their samples at analysis chamber pressure of approximately
1 x 107'° Pa, which is very unlikely since most XPS tests are probably performed at
1072 or 107! mbar.

Many mistakes were found in the original paper [1]. The sentence “The spectra
were referenced with respect to the C 1s line at 284.5 eV” seems not to be true
on pages 831, 833, and 834, or charge referencing was not done for all spectra. In
Table 2 of the paper [1], both the C 1s peak of AC and 5%Cu0O-25%MgO/AC sam-
ples were given as 282 eV instead of the correct value of 284.5 eV. Therefore, the
Mg 2p spectra in Fig. 1 wrongly show a maximum at around 47 eV. Besides, the
peak assignment seems wrong in this figure: Mg 2p for MgO should have a higher
BE than that for Mg(OH), [2], but in the plot of Fig. 1 the hydroxide phase has
a higher BE than the oxide. Moreover, there is a mistake in the caption to Fig. 1,
which should read “...... and (¢) Mg 2p for (i) 30%MgO/AC, (ii)...... ” instead of
“(c) Mg 2p for (i) 30%CuO/AC...... ” Also, the sentence “Fig. 1 shows the XPS
spectra for 5%CuO-25%MgO/AC after saturating with CO, for 1 h using TPD-CO,”
on page 832 is incorrect, as actually Fig. 1 was “Fig. 1 XPS spectra of components
(a) Ols for (i) 30%CuO/AC, (ii)...... , (b) Cu2p for (i) 30%CuO/AC, (i) ...... and
(c) Mg2p for (i) 30%CuO/AC, (i) ...... ” on page 834. We recommend that the
authors make a correction without delay for the sake of posterity.
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The following conclusions can be made: (1) Presence of carbon or ferric oxide
did not change the BE of Mg 2p of MgO. (2) The Mg 2p peak of MgO is above
49.0 eV instead of at 47.0 eV. (3) The low value of 47.0 eV resulted from the spectra
not being charge corrected.

Sir, Research on Chemical Intermediates is a serious scientific journal, so we
should safeguard its prestige, especially concerning the validity of data.

Best wishes,
Yours truly
Mr. J. L. Chen and Prof. Dr. J. H. Zhu
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