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Study on structure and properties of activated carbon modified by

ultrasonic and nitric acid
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Abstract:In order to prepare high—efficiency denitrification agent with activated carbon as carrier, activated carbon was modified by ultra-
sonic in cooperation with HNO, ,the influence of modification time, temperature, acid concentration,and ultrasonic power on the structure
and surface properties of activated carbon had been investigated systematically. By ultrasonic acidization at low temperature of 313 K, the
number and surface area of the micropores (0.4~0.5 nm) were oriented to increase.Differently , the micropores and mesopores (2~ 10 nm)
were developed by treating 25 minutes at 343 K.However, when the treating time was increased to 75 minutes at 343 K, the mesoporous
structure was oriented development. When the number of mesopores(2~ 10 nm) was increased , it was more advantageous to increase the ad-
sorption capacity of molecules such as N, and I;.With the increase of nitric acid modification time , temperature , concentration and ultrason-
ic power,the adsorption amount of I increased first and then decreased.Under the modified conditions of 75 min,343 K, acid concentration
of 7.0 mol/L and power of 80 W,I; adsorption was the best.The denitration catalyst for removing NO in flue gas was prepared by loaded
with NH, VO, on the modified activated carbon,and the denitrification rate stabilized at 55% ,which was 2.5 times than that of the origina.
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Fig.1 Denitration device of activated carbon with loading catalyst
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Fig.2 N, adsorption—desorption isotherms with
activated carbon at 77 K
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Table 1 BET surface area,pore volume and pore size distribution of activated carbon
) ‘ . MegmE LRI AL/ WALALEA/ AL Ll ThfLF
Febh BE/min /K i ’
B/ (m?-gh) (m? - g!) (em® - gh) (em® - g™h) L&/ nm (em® - gh) fL#Z/nm
St, 25 343 275.91 201.33 0.150 1 0.081 14 0.446 0 0.063 35 4.256 1
Sty 75 343 250.61 168.04 0.147 7 0.068 09 0.445 4 0.074 84 4.330 7
ST, 75 313 252.58 210.62 0.122 8 0.084 12 0.442 4 0.033 60 4.588 9
SA — — 239.75 183.99 0.129 0 0.073 77 0.454 8 0.051 05 4.603 0
—=—St, —eSt; —* ST, ——SA
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Fig.3 Distribution of pore volume of activated carbon with pore diameter
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Table 2 Content of functional groups on surface of

modified activated carbon

R B e

B (mmol - g™")
[i7qe3 P BE BRE NERE AE
SA  0.1484 0.1038 0.2947 0.0267 0.0890 0.4104
St; 01307 0.0241 0.1009 0.6038 0.0056 0.7103
St,  0.1420 0.0194 07762 0.6154 0.2186 1.6102
Sty 0.1520 0.0467 0.6477 03892 0.1826 1.2195
St,  0.1619 0.0282 0.7997 0.1304 0.1876 1.1177
Sts 01363 0.0197 0.5017 0.0317 0.2966 0.830 4
ST, 0.1525 0.0199 0.1610 04394 1.3330 1.9304
ST, 0.1448 0.0194 0.7944 03719 02958 1.4621
ST;  0.1331 0.0201 0.3790 03418 0.6636 1.3844
ST, 0.1109 0.0022 0.3538 0.2952 0.6194 1.2684
STs  0.1078 0.0021 0.0970 0.0388 0.8036 0.9394
SC,  0.0613 0.0113 05255 0.1222 0.1511 0.798 8
SC, 0.1165 0.0164 09011 0.1012 0.0247 1.0270
SC;  0.1402 0.0305 0.9248 0.1274 0.2117 1.2639
SC, 0.1189 0.0073 0.6540 0.4275 02732 1.3547
SCs  0.0866 0.0026 05778 0.4170 05069 1.5617
SP,  0.1480 0.0503 0.9507 1.6848 0.1547 2.790 2
SP, 0.1597 0.0070 1.0157 1.1002 0.1294 22453
SP;  0.1720 0.1257 0.7733 0.6962 0.1294 1.598 9
SP, 0.1261 0.1069 0.7421 0.0853 0.4294 1.2568
SPs  0.0842 0.1231 03260 0.2454 02354 0.8067
SQ, 0.0716 0.0258 04731 0.1848 02576 0.9155
SQ, 0.1123 0.0288 04817 04142 03505 1.246 4
SQ;  0.1510 0.0248 0.2681 0.2224 0.3274 0.8179
SQ, 0.1356 0.0152 0.1525 0.4474 03476 0.9475
SQs  0.1255 0.0149 0.0380 0.7461 0.0737 0.8578

rRTREM B it/

(mmol - g™!)
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