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Low Temperature Hydrothermal Synthesis and Characterization of y-MnOOH Multipods
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Abstract: y-MnOOH multipods were synthesized by a low temperature hydrothermal method. The synthetic
procedure is based on the use of PEG200 to reduce KMnO, upon controlling the volume of PEG200. Powder X-
ray diffraction (XRD), transmission electron microscopy (TEM), high resolution transmission electron microscopy

(HRTEM) and selected area electron diffraction (SAED) were used to characterize the products. All pods of them

are single crystals, the diameter of each pod is about 40~120 nm and the length is about 800~2 400 nm. A

possible formation mechanism was proposed that the intermediate products with a lamellar morphology curled into

v-MnOOH nanorods during the reaction process at first, and then y-MnOOH multipods formed for the multi-

nuclei growth on the tips of the y-MnOOH nanorods when they were good crystallization.
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(a) 1 mL; (b) 15 mL; (c) 30 mL; (d) 45 mL
1 AFEE PEG200 7K #d 5 KMnO, 2 74
# XRD
Fig.1 XRD pattern of the products of the reaction of
KMnO, and different volume of PEG200
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Table 1

Reaction condition and results for the reaction of PEG200 and KMnO,

Volume of PEG200 / mL

Reaction temperature / °C

Reaction time / h Composites of the products (XRD results)

0~2 120
2~20 120
20~40 120
>40 120

4 KMnO, + MnOOH
4 MnOOH

4 MnOOH + Mn;0,
4 Mn;0,
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(b) 200
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K2 0325 g KMnO, 5 5 mL PEG200 S )% 75 5 (1) 1)
B TEM 4
Fig.2 TEM pattern of the products of the reaction of
0.325 g KMnO, and 5 mL PEG200

(a) low magnification TEM pattern of y-MnOOH; (b) bipods y-MnOOH; (c) tripods y-MnOOH; (d) tetrapods y-MnOOH

K3 0.325 g KMnO, 5 15 mL PEG200 JZ i 13 2 ¥ y-MnOOH 1 TEM [£]
Fig.3 TEM patterns of the products of the reaction of 0.325 ¢ KMnO, and 15 mL PEG200
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(a) HRTEM pattern of rectangle II; (b) SAED pattern of rectangle 1 ;
(c) SAED pattern of rectangle II; (d) SAED pattern of rectangle Il
Kl 4 & 3¢ P L ALAY HRTEM EI3E K ETE T (1 AL A3 IX i 7477 3 (SAED) B
Fig4 HRTEM pattern of the rectangle Il and the SAED pattern of the rectangle I, II and Il in Fig.3
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2,2.5 1 3 h INER Y8 TEM K
Fig.5 TEM patterns of the product of the reaction of
0.325 ¢ KMnO, and 5 mL. PEG200 at 120 °C
for 2, 2.5 and 3 h, respectively
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