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Stereochemical activity. To quantify the stereochemical activity of the antimony lone pair Sb**
5s2 in the three different entities within the structure, the approach described by Hu et al.! was
adopted. This involves a stereochemical activity ratio calculation based on a simple comparison of
the s and p states of the Sb cation near the Fermi level. The filled antibonding interactions between
Sb 5s and S 3p and/or O 2p states (figure S1) is responsible for the stereoactive lone pair (as the
revised lone pair model indicates)?® and is located close to the top of the valence band. Using the

following equation:

Rgca = 1(Sb —s)/1(Sb — p) )

where Rsca is ratio of Sh-s states to Sh-p states, and 1(Sb-s)/1(Sb-p) is the integrated PDOS from a
specified energy level (point where the intensity of Sh-s and Sb-p is equivalent) to the Fermi level
(figure S2), Rsca was calculated for Sb(1)Ss, Sb(2)S40 and Sb(3)Os to be 0.57, 0.59 and 0.64,
respectively (Table S1). The smaller Rsca is for the Sb fully coordinated by sulfur (0.568) and the
bigger one is obtained for the Sb fully coordinated with the oxygen (0.641) (figure S3), consistent
with the results obtained from the COHP calculation that showed an increase in the volume and

the distance to Sb upon increasing the oxygen ratio.
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Figure S1: Partial density of states (PDOS) (a) of Sb(3)Os and (b) of Sb(2)S:0 and (c) of Sb(1)Ss.
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Figure S2: Comparison of PDOS of Sh-5s and Sh-5p (a) in Sb(1)Ss, (b) in Sb(2)S40 and (c¢) in Sh(3)O3
entities.

Table S1. Integrated PDOS from a specified energy level to the fermi level and the calculated stereochemical
activity factor for different antimony entities.

Sb(1)Ss_Entity Sb(2)S:0_Entity  Sb(3)Os_Entity
I(Sb-s) 1.40 1.39 1.28
1(Sb-p) 2.46 2.35 1.99

Rsca 0.57 0.59 0.64

S-3



0.64 |
0.62 |
<
O
(2]
© 060}
0.58 |-
*"Sb(1)Ss
0.56 1 1 1 1
0 1 2 3

Number of oxide ligands

Figure S3: Relationship between stereochemical activity factor Rsca and number of oxide ligands
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Figure S4: Evolution of the recombination and transfer rate constants ki and k. with intensity of light
alongside the transfer efficacity nk by intensity light.
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Figure S5: (a) Transient photocurrent response (Vpias=0 V under a 450 nm excitation) of SrsCd»SheS1007
(b) Evolution of the photocurrent density the power density of light (c) Transient photocurrent response
vs. wavelengths at a Viies=0 V (constant light intensity ¢o=42 mW cm2) of SrsCd.SbsS1007
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Figure S6: Current density variation at 0V and 0.4V under solar light excitation and a 3200s exposure

time.
a)
.
[, [T ] l i) :
i SENVE L 1PN 0 O OO . .
\““"—"“’“‘l""u"' ',} ""‘J"'l‘“"l“'v“’“—‘"‘ IJ~ L’lk.’f"!“."I.'"‘.%.‘r:":"'f‘f-L‘f*r':?:‘:‘Wﬁrr:’&‘ﬁt:N&gg:@
b)
|
. ‘." Base
Vi | |
. A..)-Uv\-u (¥ 'MJJ_,,L'J.&JM_«.J‘ ,,\‘.""_- )-'\.M‘»..\.-A\JA.m,\ﬂw‘ww.»ﬁg_uwtraJ

100 20 30 40 ~—50 6 70 8 90
2Théta(Coupled two Theta/Theta) WL=1.54060

Figure S7: (a) Collected X-ray powder diffraction (XRPD) data of dried powder of SrsCd.ShsS1007 after
being in an acid and neutral pH. (b) Collected X-ray powder diffraction (XRPD) data of dried powder of
SrsCd2ShsS1007 after being in a basic and neutral pH.
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Table S2. Refinement details from Rietveld refinement of SrsCd2SbeS1007 using room temperature XRPD data in
space group Cm; cell parameters are a = 18.9711 (7) A, b = 4.0544 (1) A, ¢ =10.0420 (3) A, p = 114.871 (1) °; Rexp =

4.390 %, Rwp = 7.062 %, R, = 5.196 %, x* = 3.217.
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Table S3. Atomic positions of the optimized supercell ax2bxc structure of SreCd2SbsS1007 given here for P1 (the
space group of the supercell is Pc). Optimized cell parameters are a= 19.2631 A, b=8.10615 A, c=10.1812 A,
p=115.26° and V= 1437.77 A3.
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