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Abstract; The method to improving the adsorption properties of CO, of as-synthesized corncob
activated carbon was investigated. The oxidative modification and reductive modification were
carried out. The results showed the content of carbon (C) reduces by approximate 10% during
the process. The samples modified by nitric acid and nitrates obtained more oxygenic functional
groups on the surfaces. Those treated with carbonates acquired additional CO;~ as well. Those
improved via ammonia introduced a mass of amidogens. To sum up, oxidative and reductive
modifications are well applied to the synthetic activated carbons. In particular, the CO, adsorbing
capacities of samples modified with Ca (NO, ), and Na,CO,, compared with that of the raw
activated carbon, increase by 21.2% and 28.5% , respectively. Therefore, the reductive
modification with carbonates such as Na,CO, performs better in improving the CO, adsorption
capacities of the as-synthesized corncob activated carbon.

Key words: corncob activated carbon; oxidative modification; reductive modification; CO,;
adsorption properties
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Fig. 1 SEM image of corncob activated carbon
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Table 1 Elemental compositions of samples %
R4 R C Na Ca Mg K
AC 8.5 — — — —
AC —NaNO, 70.7 2.00 — —
AC -Mg(NO,), 73.8 — — 229 —
AC - Ca(NO,), 64.8 — 604 — @ —
AC - HNO, 7.2 — - - —
AC - Na,CO, 77.7 2.717 @ — @ —  —
AC - K,CO, 80.3 — — — 2,02
AC —-NH, -H,0 794 — -  — —

M1 AT LU il A 00 6 RE I e v
CotzE H 3 81.5% , T hY 18.5% £%h H,0,
N JTE.

FEA AR AR A b 4 8 B R R AR Tk e ik
JERIRES T C JTR TR MBI TR T 10% A 47,
R TR R TS ETENEBER T K
O R L, S8 C nE WA AT R
NaNO, 1 Mg(NO, ), &5, Na JGE Al Mg JC
I TR BRI S 2% 247, M4 Ca(NO, ),
BUPEJEH A Y Ca JU 3R it 43 B0 i E) 6. 04% .
—J71HE R Ca JCER WIAR X F B &t (40) L
Na(23), Mg (24) K; 5 — J5 i )& & m i
Ca(NO; ), 1A A HUEASCR: HH A P A A R ER iR
FAROTE R 20 & B IR AL F AL S M A 2%
1) 4 SR S T 5 2 A o MR B 8 Py Ao A b O 3
W, FEAE R o 4 T S AW, AT 307 3 1 e v 4%
JLE ML E AR T CO, MM B RE Y
Y. EAETHME R £ HNO, B th)s ,C e & Fikt
SPEC RN T 10% 2247, [) Bt b SR 1 i o A
JLE RN LT, %S HNO, Ksm Ak, 4t
HNO, A G tEme b & & L AR O JTE.
A FEHEIN 34 S A ) AR Rk KT P e i
Tt

2Na*(aq) + 2NO, (aq)—

Na,O(s) + 200(SOFs) + 2NO,(g),

Mg’ “ (aq) + 2NO; (aq)—

MgO(s) + 200(SOFs) + 2NO,(g),

Ca’*(aq) + 2NOj; (aq)—
CaO(s) + 200(SOFs) + 2NO,(g),

NO; (aq)—00(SOFs) + NO,(g).
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MR B BRI C TR BT
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R4 JE B A, REAE R 1Y CO, AR i
PEPERGSE. 22 NH, -H,0 sUPESE , BESh C LR i
SPECT Rl 2% , 7% 83 NH, -H,0 BA 584 )5
PH&AN-H,N - H, M/, %3 NH, -H,0 if
J P B KGN P e T N JT R S A BT
T FEI - AR S ) T R I P e
Tt

2Na*(aq) + CO3 (aq) + Oo(SOFs)—

Na,O(s) + Oo(SNFs) + CO,(g),

2K*(aq) + CO? (aq) + Oo(SOFs)—

K,O(s) + Oo(SNFs) + CO,(g),

NH, (aq) + Oo( SOFs)—

Oo(SNFs) +H,0(g).
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Infrared spectra of corncob activated carbon and
samples after modification
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Fig. 3 CO, adsorption properties curves at 35 C
under atmospheric conditions
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