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Figure S1. Auqeous Zn-Air battery system. (A) The photo of aquesous Zn-Air battery system that
consists of aquesous electrolyte, pump and Zn-Air battery. (B) Photo of aqueous Zn-Air battery that
consists of air cathode, aqueous and Zn-anode.
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Figure S2. Electrochemical cycle performance of aqueous Zn-Air batteries using the heterogeneous
MoS: cathode catalyst and commercial Pt/C-RuO: cathode catalyst where the Zn-Air battery using
the prepared MoS: cathode catalysts shows an excellent cycle stability than the Zn-Air battery using
expensive Pt/C-RuO: cathode catalyst at a large current density of 5 mA cm?2. It indicates that the
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heterogeneous MoS: catalyst has better oxygen evolution and oxygen reduction catalytic activity
,especailally at operating current desnsity, than commercial Pt/C-RuO: catalyst.
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Figure S3. Electrochemical cycle performance of aqueous Zn-O: battery and Zn-CO:z battery. (a)
Voltage-time curves of the assembled aqueous Zn-O:battery using the heterogeneous MoS: catalyst
that shows a stable cycle and less than 1.0 V potential gap (with a ~1.3V discharge potential and less
than 2.3 V charge potential). (b) Voltage-time curves of the assembled aqueous Zn-O:zbattery using
the heterogeneous MoS: catalyst that shows a stable cycle and ~1.35 V potential gap (witha ~1.25 V
discharge potential and ~ 2.6 V charge potential).

Table S1. Comparison of electrochemical properties of Zn-Air batteries using MoSz-based cata-
lysts.

330 0.5 1.30 1.88 0.58

500 cycles/180h

3300 5 1.22 2.23 1.01 12h UL
- 5 1.24 1.99 0.75 48h 1
- 10 1.25 2.0 0.75 120 cycles 2
708 10 112 207 0.95 40h 3

The recent reported aqueous Zn-Air batteries are made of bifunctional MoS:-based
catalysts that consist of MoS:2 catalyst and another catalyst with good OER catalytic activ-
ity such as N-doped carbon, Co9Ss and CoSz and NiS: (see Ref.1 to Ref.3). The Zn-Air bat-
teries using the heterogeneous MoS: catalysts show a long cycle stability (500 cycles, 180
h) and a low discharge voltage (1.88 V) and voltage gap (0.58 V) with a limited capacity
of 330 mAh g. Even at a limited capacity of 3300 mAh g-1, the Zn-Air battery using the
heterogeneous also shows an acceptable oxygen reduction catalytic and oxygen evolution
activity (with 1.01 V voltage gap) than the reported bifunctional MoS2/N-doped car-
bon,Co9sSs/MoS2 and CoS2/MoS:/NiS: catalysts (with voltage gap from 0.75 V to 0.95 V, see
Ref. 1 to Ref 3) with a limited capacity of ~700 mAh g-.
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