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Optimization of slab model

CaO (001) is a typical surface in describing CaO [1,2] surface. The surface size (1x1, 2x2, 3x3, 4x4)
and layers (2, 3, 4, 5 and 6) of the slab models were optimized to their physical and chemical
properties. The physical property included the ziwers (layer thickness) and zc-o (superficial average
Ca-O distance). The chemical property included Eus (adsorption energy of As®), which could reflect
CaO'’s property of capturing As20s.

The Aziayers, Azca-0 and Eads_mean was defined as follows:

AZIayers: | Zlayers_relaxed = Zlayers_fixed | (1)
AZCH-O= | ZCa-O_relaxed = ZCa-O_fixed | (2)
AEuds= | Eads - Eudsfmmn | (3)

The suffix of ‘fixed” represented that the surface layer of slab models was fixed, while ‘relaxed’

represented the opposite. The suffix of ‘mean’ represented the mean adsorption energy.

Table S1: Changes in physical and chemical properties of different surface size.

surface size AZiayers, A Azceo, A AEads, kJ/mol
1x1 7.9x102 7.0x10° 62.2
2x2 7.9x102 6.0x10° 10.3
3%3 7.8x102 6.0x10° 45
4x4 7.7x102 6.0x10 5.8
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The axa-surface (a=1, 2, 3 and 4) slab models (layer is fixed as 4 layers) were constructed and
optimized. The changes in physical and chemical properties are shown in Table 2. Among the models,
the 3x3-surface model has the second lowest Aziyers (7.8x102 A), the lowest Azceo (6.0x10% A) and the
lowest AEws (4.5 kJ/mol). The model surface size was therefore optimized as 3x3. The average

adsorption energy Eads_men did not include the 1x1-surface model due to the obvious large difference
(62.2 kJ/mol).

Table S2: Changes in physical and chemical properties of different layers.

layers NZiayers, A Azceo, A AEuais, kJ/mol
2 7.3x102 1.0x10+ 1.1
3 7.1x102 9.2x10° 0.7
4 5.0x102 9.0x105 0.3
5 7.2x102 1.0x10+4 0.9
6 7.3x1072 1.0x10+4 0.7

The layer thickness was then optimized based on the 3x3-surface size. As shown in Table 3, the
4-layer model has demonstrated acceptable physical and chemistry properties (lowest Aziayers, lowest
Azcr-o, lowest AEas). As the consequent, the 4-layer 3x3-surface slab model was selected to simulate

the adsorption of As20s3 on CaO surface in this study.

Initial adsorbate structures
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Figure S1: Initial adsorbate structures.
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Figure S2: Paths and structures of the physisorption and chemisorption reaction from chemisorption

structure 1.

PDOS Analysis

PDOS (Partial Density of States) was calculated to describe the electronic structure changes of

As203 and CaO slab model surface during adsorption. Both the PDOS of physisorption structures

and chemisorption structures are selected for discussion here.
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Figure S3: PDOS of As:03 and CaO surface during physisorption and chemisorption (a. PDOS of

As203 molecule; and b. PDOS of CaO surface).
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