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Preparation of MnSwith Different Crystal Phases for Photocatalytic
H, Production from H,S
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Abstract: Cubic 0-MnS and hexagonal y-MnS were successfully prepared by a one-pot solvothermal method. X-ray
diffraction (XRD), scanning electron microscope (SEM), transmission electron microscope (TEM), high-resolution
transmission electron microscopy (HRTEM), selected area electron diffraction (SAED), and UV-Vis absorption spec-
trum were used to investigate the phase, microstructure, morphology, and optical property of the obtained samples. The
photocatalytic H, production performances from H,S of a-MnS and y-MnS were evaluated both under visible light (4 >
420 nm) and UV-Vis light irradiation. The results revealed that both a-MnS and y-MnS possess photo-splitting H,S ac-
tivity under visible light, and the metastable state y-MnS showed better photocatalytic H, evolution performance
(23.38 umol/(g-h)) than the stable form a-MnS (4.24 umol/(g-h)). Comparing the photocatalytic activity under visible
light, it was found that the hydrogen production rate of a, y-MnS under the full spectrum irradiation increased re-
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markably. A maximum H, production rate of 2272.69 umol/(g-h) was achieved over y-MnS under the full spectrum ir-

radiation. It is noteworthy that during the process of 6 h photocatalytic testing, o, y-MnS displayed a good stability and

resistance to the photocorrosion. In addition, the catalytic mechanism of o, y-MnS was investigated. Finally, the reason

for the difference in photocatal ytic activity between these two MnS phases was explored.

K ey wor ds. manganese sulfide; photocatalysis; hydrogen sulfide; hydrogen; crystal structure
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Fig. 1 Schematic diagram of photo-splitting H,S reaction
equipment
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Fig. 2 XRD patterns of MnS sample prepared with pyridine
(a) and water (b) as the reaction solvents
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Fig. 3 SEM images of samples (a) a-MnS and (b) y-MnS

Kl 4 a-MnS(a,b)Fl y-MnS(c,d)ft] TEM #1 HRTEM H& ¢

Fig. 4 TEM and HRTEM images of the a-MnS (a, b) and
y-MnS (c, d)

Insets are the corresponding SAED patterns
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Fig. 5 UV-VisDRS of MnS sample
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to-splitting H,S by MnS

Moo FEIXRASTFE A B E EARELL IR ()
Je k7 A HS R SO27/S 51| SHIl S,057; (2) SOF
FIS S AR R B So R S BT AR R TG 8L T YA 1)
S,05 . ik, AR — 77 1 AT AV FE A ORI
AR AL TR ' B AR 2 A0 B 6 I8 T 3 1 R AR
5 TR 5 A R S5 S B M AE R £
(K] S,05 SR A AL 77X 't AR SCAN B A S5 A0 S B
Jo A PR A G P T E R S N HY A R
Ho FE 2.

BARM AL 0 i HoS il St A 2 a4 N i
6 RV :

14000 |-—=—0-MnS - 1>420 nm visible light =
| —8—y-MnS - >420 nm visible light
12000 |- —*— 0-MnS - full spectrum
:.; | —v—y-MnS - full spectrum
< 10000 -
g L
3
< 8000 -
o A
S 6000 -
o | -
g 4000 - __—
2000 —
0 . . e e s
0 1 2 3 4 5 6

Reaction time / h
K6 MnSrAttaER
Fig. 6 Photocatalytic H, production of MnS

Under reaction conditions: catalyst, 2.5 mg; light source, 300 W Xe
lamp
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