BmoR e ¥ ¥ R
Journal of Fuel Chemistry and Technology

EEVEC N
2014 4F4 A

Vol. 42 No. 4
Apr. 2014

XEHS: 0253-2409(2014)04-0487-07
=ZREARERREME XA TRE NH, -SCR BifE I R

Eay?, BRI, e, JRAR, SEED, IMER, X AR
(1. v ERRE Bt L PR AL 2 BT BT S AL S 3R s, g R 030001 5
2. EBREBERY:, LT 100049
3. RJFEHEUTRA: ) ILpg K 030024)

W OE: B RE (M) BETETE PR (AC) L4 T3 AIE M (ACM) , WFFE T 18215 i (8] M8 08 IR B 45 IR X ACM
R DI IR NH,-SCR BEASTE HERIRE M, 45 R0, = IRFUBAS UG 7T AR B 8 T o AT B v 1 , 76 80 T ACM-5-
900 1) NO ¥4k 33k F| 51.67% , T AC HA 21.92% , %H BET . JCEAMT M XPS 2543 BINHB R IR TE R ACM BIS5H) FRm &
R RS R E R o0 4740, 2 W & 2UE B8 F 0 A7 76 T8 X0 AR J2 & 0 52 18 100G M e i (R B Al 15 P, TR it
NO+0,-TPDZ5 R L B A et 5 A e P £ = 2R i TR & 2UE RE 4 & T8 s NO iyt fn4dfk., 5341, S0,
BOAFAE 2305 G P S O R IR RS 16 2

KR Wi, WS EEEMARE; SA TR

hESES. 0643.3 XERRIRE . A

Selective catalytic reduction of NO with NH,
over activated carbon impregnated with melamine at low temperature
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Abstract: N-doped activated carbons ( ACM) was obtained by impregnated activated carbon ( AC) with
melamine (M ). The relationship between the impregnated time and calcination temperature on the nitrogen
content and NH,-SCR activity was investigated. Results showed that SCR activity of ACM was higher than
original AC. For ACM-5-900 was about 51.67% at 80 C while AC was about 21.92% . Characterizations of
BET, element analysis and XPS were employed to study the structural properties, nitrogen contents and
distribution of nitrogen-containing groups of ACM. Results indicated that NO conversion of ACM was influenced
by the form of nitrogen-containing functional groups rather than the nitrogen content. The NO+O,-TPD revealed
that nitrogen-containing surface groups of ACM facilitated the adsorption and oxidation of NO, leading to the
higher NO conversion. However, SO, played an inhibit role on NO conversion of ACM.
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Table 1  Analysis of physical properties of samples
BET surface area Total pore volume  Micropore volume Mesopore volume  Average pore diameter

Sample A/(m*-g™) v/(em’-g™) v/ (em’-g™) v/(em’-g™) d/nm
AC 976 1.77 0.24 1.53 7.27
ACM-1-900 892 0.56 0.22 0.16 1.21
ACM-3-900 839 0.44 0.22 0.21 1.89
ACM-5-900 816 0.41 0.21 0.20 2.06
ACM-7-900 775 0.37 0.19 0.22 2.13
ACM-5-750 707 0.39 0.18 0.21 2.19
ACM-5-600 646 0.36 0.15 0.21 2.23

SRR AC ML, BRUMES , ACM Y L& T
FRRIFLA Bl = JRAFUN 15 T8 INF [1] 4 22 i A ] e

M3 /N, IF H & BLALFL i 0. 22 em’/g BE K 3]
0.19 cm’/g, L1 0.16 cm’/g #4 K %F0.22 cm’/g,
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Table 2 Elemental analysis of the carbons

Content w/ %

Sample

Ca\ Na Ha O a,b

AC 93.74 1.61 0.99 3.66
ACM-1-900 92.52 3.36 0.79 3.33
ACM-3-900 91.38 4.75 0.70 3.17

ACM-5-900 90.61 5.74 0.60 3.05

ACM-7-900 89. 68 7.01 0.57 2.74
ACM-5-750 89.32 7.38 0.76 2.54
ACM-5-600 86.44  10.77 0.94 1.85

* dry-ash-free basis; " determined by difference
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Figure 1  Structure of
nitrogen-containing groups at the carbon surface

2.3 EaLEXNFEMEXKKIE NH,-SCR REEM
=21

Kl 3 it — SR EUEA R E] 5 900 CHBbats
BRI A 15 P, R B 3 AT, R = R
el 5 ) ACM i 35 P B e i T I M e AC AR
5 1 80 C F ACM-5-900 f NO #: 1k % ik |
51.67% T AC 24 21.92% [HATEER —FE BEE
SN BE T, WA I PR T A B 1R 5
] ) 2E e A 9 S BT B TR R BRI R
ACM-5-900 FKI 1 fe A LA 16 Pk . % %0 BE AT
ok 2 WA AR 0% T R AR TR Al 95 11015100 AR = R
AL PR 25 1 ACM 75 48 12t B 25 15 355 B (1] (14 4iE
KRR (DLER 2) (EH B IE T 3R R, BB
RMCPE S 15 P AR R NH,-SCR B fild 35 P ok 25 3 %
T ERAE A AL TR, (FIEBANIG TS %
112 U A 56 4 5 B Huang %6 | Szym' nsk
LUV Tzquierdo 251" SRR IR LR MEAR S



490 S A S S B2k
AC

ACM-1-900

cX'b [\"a
n V‘ ‘ n Il ' 1 " 1 ' 1 n ' '
408 406 404 402 400 398 396 406 404 402 400 398 396 394
Binding energy  E/eV Binding energy  E/eV

ACM-3-900 ACM-5-900

406 404 402 400 398 396 394 406 404 402 400 398 396 394
Binding energy  E/eV Binding energy  E/eV

ACM-7-900 T ACM-5-750

406 404 402 400 398 396 394 406 404 402 400 398 396 394

Binding energy  E/eV Binding energy  E/eV
ACM-5-600

406 404 402 400 398 396 394
Binding energy  E/eV

2 FEALEY XPS Nls 3[4
Figure 2 XPS Nl spectra of the carbons

curve a;: N-6; b: N-5; c: N-Q; d; N-X



5444

ARIGH 45, = BHUBR 0N PR TR NH,-SCR BB RS 191

x3 XPSMEMHRRASRBERASH

Table 3 Distribution of surface nitrogen species obtained by XPS analysis

Nitrogen content w,/%

Distribution of the nitrogen-containing groups w/ %

Sample

bulk surface N-6 N-5 N-Q N-X
AC 1.26 0.80 23.9 31.9 29.9 14.3
ACM-1-900 2.68 1.63 43.28 35.82 14.93 5.97
ACM-3-900 3.83 2.85 51.08 35.87 9.24 3.81
ACM-5-900 4.69 3.77 57.3 31.6 8.1 3.0
ACM-7-900 6.27 4.18 55.17 33.28 11.55 -
ACM-5-750 5.93 4.48 54.4 34.1 8.2 3.3
ACM-5-600 8.52 7.22 49.7 39.1 11.2 -
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Figure 3  Effect of the immersing time on NH,-SCR activity
[NO]=0.05%, [NH,]=0.05%, [0,]=5%,

N, as the balance gas, flue rate is 400 mL/min
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Figure 4 Effect of calcination temperature on NH;-SCR activity
reaction conditions: see Figure 3
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Table 4 Desorbed
amount of NO and NO, for samples at 80 C

Desorption amount 7/ ( mmol-g™")

Sample NO NO, NO.
AC 0.075 0.020 0.095
ACM-5-600 0.031 0.077 0.108
ACM-5-750 0.050 0.102 0.152
ACM-5-900 0.089 0.110 0.199
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Figure 6  Effect of SO, on
NO conversion over ACM-5-900 at different temperatures
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