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Abstract: Resin-based spherical activated carbons were prepared from four kinds of ion exchange resin ( two
strong basic resins D201 and D280, two weak basic resins D301G and D301R ) through sulfonation,
carbonization and activation treatment. The yield of the spherical activated carbons, the surface morphology and
the specific surface area were characterized by thermogravimetric analysis, scanning electron microscopy and
nitrogen adsorption. The adsorptive capacities of the spherical activated carbons towards CO, were investigated.
The results showed that the yield of carbonized spheres was improved after sulfonation. The four prepared
spherical activated carbon samples exhibited good adsorption performance to CO,. The strong basic resin-based
spherical activated carbons provided a higher CO, adsorption capacity than the weak basic resin-based spherical
activated carbons. The CO, adsorption capacity of the spherical activated carbons obtained from strong basic resin
D201 reached 2.57 mmol/g, and remained high after ten cycles.

Key words: spherical activated carbon; ion exchange resin; sulfonation; CO, adsorption

ILAEK, CO, T 51 i == 200 & A — >4
ERTEFREEAIEL, 177 CO, Hili4R -5 B A7 B 2 i il
i 2O ) B 2 — o BRI R Co, MK
SCPITAR HR  3 aa  m 16 ZE HO  H]
T BB AEE R T8 2D CO, ] KA Y B HEHE
i, HOCHER CO, Hiligk, HAl, fligk Co, M7k E
TR A B R IR A
Horpr VRS ICE X CO, Il AR R B AF (R X 5
B I T ESR VAR AR FERE R L S Bk B A
BRI B R T ARGl 2 A v A i L
FHEAL T80 B BE T, MR BT REAR AR AR
ARG E ML S5 P A 2B B ST R

T, 45 4 2 1 [T G R 50 2 A ol 4

W BHE: 2013-04-07; €EIHHA: 20130603,

WO R ZfL A A T B B 5 T
A EAFAE B T b A, (H AR A S5 T 1A
MR o 571) 2 R 7K 7 B2 VB 5 T P 3 B 52 7K 73 )
SN /N AR 22 S B IR BOBURLAR | 25 5 HIUR By 2B HLXE L
FE ML, R, LA B 5007 S B i FH Hh #R 52 31—
SE MR . BRI P PRI IR ML LB 2 o
TR A R P PP AN AU AR BE /N5 v
ZALR AERZ W 0 T 2 DG TR A AT R
JE—FIA /TSRO AR co, BRI, SR, H
i, KT ERRTE PR A 3R CO, STk BN b
NS FH PO AT B T S I e R A |
b AL B & T AR FERRIRTG PR ¢, THE T R fk
X AR FEBRARTE M A R A S, TR I T 4 A 2

EEWE: FFARPFIES (51002166, 51061130536) ; B EFRA/E 5 H (2010DFB06904 ) 5 L7445 [ Fr-4/E5 H (2010081031 -

2, 2013081016) ; LLIPHAEHE AT H (2012102007)

BEREE. Z9FE, i1, W55, E-mail:likx99@ sxicc,ac,cn; FMMEME, 1+, BIWF5T 5, E-mail: sunguohua_1@ 163. com,



1 ]

W 24 R I S BIODRYTE A 3¢ 1) il 5 Boxh — SR AL BRI B BE A F 5 117

BRI AT CO, By FHERE .

1 SEEe¥ksy
1.1 RIEERRRF

S T FH TR ;5 B B 28 H iR BR D280
(3 BE 3. - N* C,H,CH, ) Ml D201 ( 3y BE 3.
-N*(CH,),) , 5t 2 7 ac e s Bk D301G ( Dk
3. -N(CH,),) F D301R ( ZhfiEH . -N(CH,),) (74
LRIBR) ) o

R WCBLIR : 4> Hrali,95% ~98% (KT HE
AR R THUE A ) 51,2- A L%t 4B,
99.0% ( Kt tb2=7) ) .

1.2 BROREMEREH &

AL KBRS ERTE 1, 2- & 2 % P 75 40 VA ik
J& , FEMRBRIR TP A TR AL BN, i Ak ER T 180 CF
FEMRBRIR TR AL Al . K 2ok il Al A PR A B K
TR P, H RV = P,

A EA L TE N, R4 8 IR S it Ak AR
BEERTE S X Ab-T% b — & pr i L 3 C/min (19 T
TEER N FE] 600 T F 24k 30 min, )5 FHEE
800 CJ5 LA 0.5 mL/min [¥) 7K 7% S Ui 12 16 1L o< Bk
1 h, HlF A A LR 6 ¢
1.3 BRORFEMER R

FIH HCT-1/2 35 AT (AL st AR 224
) X B R BR R A A BRAE R R AR P AT G
S (TG) , FHE R K 10 C/min, < & N
50 mL/min, RH ¥ & S H 5 (JSM-6701F, H
) Ko Dk HR T M e 1 2 T AR AR ETDZ AR, R A
Micromeritics 2% i) ASAP 2020 & S B fiH
TERE A Y H TR
1.4 CO, WRpiERE

HCBROR 35 PE R AL 8 ~ 10 mg, B PAH S AT
1%, WARELEN,, UL 10 C/min #FHEE R T2
120 °C,7E 120 C F 7K 30 min, [ 4R KT 22 W B
JIE (AR S AR FEIR T B A 18 30 C) K S AR DI e
HEAl CO, AR, 52 KR T B i o B S (1] 11
R4k, B E A B0 B A, bR AR A R
AT,
2 RS
2.1 B IEXREEIRERERR N

€1 2 D280 A1 D301G W REER AR L3R 1 FR
Mgk, BHELT AN, P FR ARG B 3ok B FLRE A sk A ik
BT A KRER B, 55— By AR T
PR, 2 T LR T A BRI B /N 43 T3 A HL,O
CO, Er=H 1 5 — B AE B W i i ik 2 F
P AR BRAR B 2 205 - — 2 R S AR it SR i s i 1 5 265
ZBAFE— A IRORIVR R T IR O I R
PURRRE S AR B HAAS RO 1,

100 o=
=N /D3OIG sulfonated ball
A N
80 NN
NN D280 sulfonated ball
[N
| L
. 60 T A
=N N e T
2 —— D301G ball
40 - !
i
W
".\‘\
20r N P2ON
O " 1 n 1 n 1 " 1 n I
200 400 600 800 1000

Temperature ¢/C

1 D280.D301G Bk M 4% AR ALERIY TG #hk
TG curves of D280 and D301G original
balls and their sulfonated balls

Figure 1

®1 HRHEESH

Table 1

Weightlessness parameters of samples

First stage Second stage

Third stage
Temperature of

weightlessness weightlessness weightlessness . Yield
Sample maximum
temperature t/C temperature t/C temperature t/C loss 1/C w/ %
0SS 1,
(loss w/% ) (loss w/% ) (loss w/% )
D280 ball 25 ~160(8% ) 160 ~300(28% ) 300 ~600(52% ) 430 10
D280 sulfonated
ball 25 ~280(5% ) 280 ~420(19% ) 420 ~ 1000(29% ) 520 46
a
D301Gball 25 ~200(5% ) 200 ~380(20% ) 380 ~550(55% ) 420 20
D301G sulfonated
ball 25 ~240(4% ) 240 ~320(10% ) 320 ~600(35% ) 500 50
a
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Figure 2 Particle size distribution and SEM images of D301G resin-based spherical activated carbon

(a) : particle size distribution; (b) ; surface morphology; (c) ;: micro-morphology
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Table 2 Porous structure parameters of the samples and adsorption capacity of CO,(30 C)

BET surface area

Total pore volume

Average pore Adsorption capacity

Sample . -1
A/(m*-g™") v/(cm’-g™") diameter d/nm  of CO, m,/(mmol-g™")
Weakly D301G ( functional 843 0.64 3.05 1.66
alkaline group -N(CH;),)
D301R (functional 673 0.39 2.32 1.35
group -N(CH;),)
Strongly D280 ( functional 724 0.47 2.61 2.08
basic group -N"C,H,CH,)
D201 ( functional 710 0.41 2.31 2.57

group -N*(CH; ) ;)
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Fe R m AR K, H CO, MR & Fb 55 58P D301R i,
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Figure 3  Adsorption capacity for CO, of four spherical
activated carbon at different temperature
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