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Fig. 1 FT-IR spectra of active carbon before and
after prtreated with nitric acid

(a) Raw-AC;(b) Oxided-AC
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Fig.2 NH,-TPD profiles of active carbon before and

after prireated with nitric acid
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Fig. 3 NO adsoption of active carbon before and

after prireated with nitric acid

(a) Raw-AC;(b) Oxided-AC

N SARTE TG P o A B S, T AR v M i s o7 R
JE, O BAS I Z e AR A . B, T Y SE
B FR AR LA SR A A B 19 135 4 A AR kg JSE A A A 390 11
ESA N
2.2 MFEEER AU ELT

K 4 N AREMEALFIA XRD K%, di & 4a 7]
M, AL MnO_/Oxided-AC 7E 26. 5°, 36. 5°4b
RT3 %E I T AR TR (201) F1(210) B2 4 40 4%
IR A B4R B A MnO, ( PDF:42-1316 FI1E 34.9°
40.5°.58.6°LL J&70. 1°4b 435 % 1 F b i (111)



552 0

T IR MRTEIE RS S R SR

B E ARG i 1L 55 AR5 143

® TiMnO, OMnO, 4 Mn),, ¥ Anatase TiO,

Intensity /(a.u.)
°

20 30 40 50 60 70
20/(° )

Kl 4 AR XRD KT
Fig.4 XRD patterns of the catalysts
(a) MnO,/Oxided-AC;(b) MnO,-Si0,/Oxided-AC;
(¢) MnO,-Ti0,/0xided-AC;(d) MnO,-TiO,- Si0,/Oxided-AC
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Fig. 5 TEM images of the catalysts
(a)MnO,/Oxided-AC; (b) MnO,-TiO,/Oxided-AC; (¢) MnO,-Si0,/Oxided-AC;(d) MnO,-TiO,- SiO,/Oxided-AC
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Fig. 6 NH,-TPD profiles of catalysts before and after SiO, added
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Fig. 7 Catalytic activities of de-NO over the catalysts

at different temperatures
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Table 1 Contents of the main elements in the supported oxides and their corresponding TOFs in the De-NO

Catalysts Contents of element/% TOF/(h™")*
Mn Ti Si 150 C 170 C 190 C 230 C
MnO,/Oxided-AC 3.84 4.2 4.8 5.0 6.9
MnO,-Si0O,/ Oxided -AC 1.05 2.01 13.9 15.1 17.9 15.6
MnO, - TiO,/ Oxided -AC 3.41 1.81 3.6 4.1 5.13 5.8
MnO, -TiO,-Si0,/ Oxided -AC 0.98 2.73 1.87 17.3 17.8 19.1 19.7

a; TOF means molarity of converted NO over per Mn atom in unit time.
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C) M, ST A TP Y 2 v B 3
Jgik— TN Si0, XAt T

WM AL B R 25K 152w, X £k 790 2% T 480 T

17000

(a) 2p3n

16000

15000

14000

13000

12000

Intensity/(a.u.)

11000

10000

9000 1 1 1 L
640 645 650 655

Binding energy/eV

23000
22000 -
21000
20000
19000
18000
17000
16000
15000
14000
13000
12000
11000
10000

9000 1 1 1 1
640 645 650 655

Binding energy/eV

Intensity/(a.u.)

XPS 53#r. &8 2 4 Fifi Ak IR M Mn 2p 1Y XPS 3%
K, &3 Mn 2p,,, F1 Mn 2p, , IIHTF-25 G REIE A
SRR, Ut BTG O FETE AR RN S . X
MnO, / Oxided-AC ( [F18a) I XPSIEHEAT Zr 1644,

18000

(b) 2psa

17000

16000

15000

14000

13000

Intensity/(a.u.)

12000

11000

10000

9000 1 1 1 1
640 645 650 655

Binding energy/eV

23000
22000 @ 2p
21000
20000
19000
18000
17000
16000
15000
14000
13000
12000
11000
10000

9000 1 1 1 1
640 645 650 655

Binding energy/eV

Intensity/(a.u.)

El 8 “RIFMEALF H Mn 2p () XPS &%
Fig. 8 Mn 2p XPS spectra of different catalysts
(a)MnO,/Oxided-AC; (b) MnO,-TiO,/Oxided-AC; (c¢) MnO, -SiO,/Oxided-AC; (d) MnO,-TiO,-Si0,/Oxided-AC

TE 640 eV [T 8 3 N0, BP 641.1 | 641.5 Al
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MnO_-TiO,/Oxided-AC #J Mn 2p,,, Fl Mn 2p,,, HJH
THERERI I R A A RETT M WAL, W Mo 5 Ti 2
] A TR B AR BRI, BRI
BEJRH n(Mn®) : n(Mn* ) Ji/N R 1.8 : 1, Mn* )
RS & RN (Mn® " 5 RARD) . K 4b H1HY XRD
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Fig. 9 Catalytic activities of the catalysts before and after pretreated with SO,
(a)MnO,/Oxided-AC;(b) MnO,-TiO,/Oxided-AC; (c¢) MnO, -SiO,/Oxided-AC;(d) MnO,-TiO,-Si0,/Oxided-AC
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e S A T s i TiO, T SiO, , 1k AT A M R
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Research of Silicon-based Composite Oxides Supported on
Oxided Cocount Shell Active Carbon as Denitration
Catalyst at Low Temperature

XING Shuai, JIANG Hong, XIONG Chun-rong, MA Yan-ping
(Special Glass Key Laboratory of Hainan Province, Hainan University, Haikou 570228 , China)

Abstract; The cocount shell active carbon (AC) was pretreated with nitric acid, and supported the SiO, containing
composite oxides by impregnation for denitration at low temperature. The introduction of TiO, in manganese oxide
enhanced the resistance of catalyst to SO, , but decreased the denitration activity at low temperature. Comparative-
ly, addition of SiO, in the oxides improved not only the resistance of catalyst to SO, but also their denitration activi-
ty. TEM images indicated that SiO, might effectively reduce the crystal size of the composite oxides and improve the
dispersion on the carrier surface. NH;-TPD results showed that the surface acidity of catalysts was improved re-
markably after the addition of Si0,. Moreover, XPS results revealed that the relative content of Mn**in the oxides
was increased as well. In addition, pretreating with nitric acid greatly increased the contents of the oxygen-contai-
ning groups on the AC surface, which would benefit the adsorption of NH, and NO. Under the same denitration
conditions, the oxided AC supported oxides exhibited higher denitration activities compared to those of the raw AC
supported ones.

Key words: denitration at low temperature; active carbon; impregnation; SiO,



