33 12 12 2016
Acta Materiae Compositae Sinica Vol 33 Na 12 December 2016
DOI: 10. 13801/j. enki. fhelxb. 20160125, 002
/ MHOZ
*
b b
( . 300387)
: , (RGO)/MnO, , SEM.,
TEM.TGA.XPS BET RGO/MnO, s RGO/MnO,
RGO/MnO, s (GO) ; MnO,
MnQO, , MnQO, 40 nm s 5 pm s o
RGO/MnO, , RGO
MnO, , RGO MnOQO, , , MnO, RGO .
RGO/MnO, 100 °C . RGO/MnOQO,
, 62 5%,  MnO, . RGO/MnO, 30. 0%,
RGO MnO, o
; /MnO; ; ; ;
TQI129 . A 1000-3851(2016)12-2831-09
(HCHO) . . MnO,
i . . , MnO, .
BN MnO, .
(3] [ , MnO,
[9] .
Mn()z D . . .
(5] ,
61 Chen '/ . Adhikari [
[1X1].[2X2] [3X3]3 (Graphene Oxide, GO)
Mn()g ’ ’ ’
, [2X2] MnO, GO s
0. 260 nm, (Reduced Graphene Oxide,
0. 243 nm s RGO) s
, 2012 , Jung & .
K,S0,.K,;S,0q MnSO, « H,O . GO, MnO,
R MnO:, , MnO,
: 2015-11-20; : 2016-01-01; : 2016-01-25 11:09

. www. cnki. net/kems/detail/11. 1801. TB. 20160125, 1109. 004. html

(2016 YFB0303000) ;

’ , ’

. /MnQO.

(13JCZDJC32100)
E-mail: zhangtjpu@ hotmail. com

[J]. . 2016, 33(12); 2831-2839.

LICB. LIUH H. MIAO J L. et al. In removal of formaldehyde with reduced graphene oxide/MnQ, aerogel[]]. Acta Materiae

Compositae Sinica, 2016, 33(12): 2831-2839 (in Chinese).



» 2832 -

Ml’l()g ’

(H,SO,»

’ H

RGO/
44 pm, >99%;
(HCD,

(C/His Ny,

(NH; « H,0).P,0;.30wt% H,0,.K,SO, .,

(K,S,08)

1L 2 RGO/MnO,

(MnSQO, « H,0O) . KMnO,

’ o

Hummers [V GO,
R (1z] MnO,
, 60 mg MnO,
250 mL ; 120 mL
10 min; , 250 mL
, 24 h 3
R 15 mL 2 mg/mlL
GO ( 1h 10 mL
50 uL C, Hi; Ny, 5 min; ,
, 120 C 5h
, RGO/MnO, (RGO  MnO,
1:2); ,
; 90 °C 50 mL 14vol%
90 min, RGO/MnQO,
, RGO/MnO, o
) RGO
L3
CSPM5500 ( Atomic
Force Microscope, AFM) GO ,
ThemoFisher K-Aepna X
Rigaku D/
MAX-gA X GO  MnO,
R Hitachi S4800
FE-SEM( 10 kV) H-7600 TEM
( 200 kV), GO, MnO,
RGO/MnO, o
NETZSCH STA 409 PC/PG  TG-DTA,

o Mi-
cromeritics Instrument Corporation Tristar
11 3020

LB-HDO05

14

[4-5] Ml’l()g

CO, H, O, CO,

(0. 000 3vol% )
CO; , ,
(0. 000 3vol% )
RGO/MnO, o ,
MnO, RGO/MnO,
, (

45 emX45 em X 60 cm)

; , 2 h,
( 0. 000 3vol %) ; , ,
, 5 h,
R=5%"C 2 100% (D
.C, s vol %5 C,
s vol% .
2
2.1 RGO/MnO,
21L1 GO
1 GO AFM
. AFM GO
77. 11 nm, 77. 05 nm,
1. 04 nm, 0. 36 nm, ,
GO 1. 04 nm , [11]
GO s GO o
2 L2 RGO
2 GO.,RGO XRD o ,
GO XRD 20 =10. 4° ,


zhk
铅笔

zhk
铅笔


s : /MnO,

1 GO AFM
Fig. 1 AFM image and thickness analysis curve of

cross-section for GO

2 GO.RGO XRD
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4 RGO MnO, RGO/MnO; SEM
Fig.4 SEM photographs of RGO aerogel, MnO; aerogel and RGO/MnQO; aerogel in low magnification

5 RGO “MnO; RGO/MnO; SEM
Fig. 5 SEM photographs of RGO aerogel, MnQ; aerogel and RGO/MnOQ; aerogel in high magnification
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RGO/MnO; aerogel
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8 GO.MnO; RGO/MnO, XPS
Fig. 8 XPS analyses of GO, MnO; aerogel and RGO/MnQO, aerogel
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Fig. 9 N3 adsorption/desorption isotherms of RGO aerogel,

MnO; aerogel and RGO/MnO, aerogel
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Fig. 10 Removal ratios of MnQO, aerogel and

RGO/MnO; aerogel for formaldehyde
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RENHU W, JUNHUA L. Effects of precursor and sulfation

In removal of formaldehyde with reduced graphene oxide/MnO, aerogel

LI Chuanbao, LIU Haihui, MIAQO Jinlei, ZHANG Xingxiang™*
(School of Materials Science and Engineering, Tianjin Polytechnic University, Tianjin 300387, China)

Abstract;  In order to fabricate a novel formaldehyde removal material with high proformance, reduced graphene
oxide (RGO)/MnO, aerogel was fabricated by hydrothermal method. The morphological structures and properties
of RGO/MnOQ, aerogel were characterized by SEM, TEM, TGA, XPS and BET, and the removal activities of
RGO/MnO, aerogel for formaldehyde were investigated. The results show that among the precursors of RGO/
MnQ, aerogel, graphene oxide (GO) is proved to be single-layer two-dimensional nanosheets, MnQ, aerogel consists
of MnO; nanowires, the diameter of MnO, nanowires is about 40 nm, the length reaches above 5 pm, and belongs to
cryptomelane structure. RGO/MnQO, aerogel is a material which have three-dimensional porous structure consists of
flake materials, and such flake materials are made of homogeneously dispersed RGO nanosheets and MnO,
nanowires, RGO nanosheets act as clapboards which separate MnO, nanowires and makes MnQO, nanowires homoge-
neously dispersed in RGO. RGO/MnQ, aerogel has favorable thermal stability under 100 ‘C. RGO/MnO, aerogel
possesses a preferable removal activity for formaldehyde with low concentration, the removal ratio is 62. 5% , the re-
moval rate for formaldehyde of RGO/MnO, aerogel under the same condition is improved by 30. 0% comparing with
that of MnO; aerogel, which proves that RGO is beneficial for enhancing the removal activity of MnQO, for formalde-
hyde.

Keywords: hydrothermal method; reduced graphene oxide/MnOy ; aerogel; formaldehyde; removal



