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Effects of structural characteristics of raw coal and additives on pore
structure and CO, adsorption properties of activated carbon
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Abstract ; Five coals and three additives were used to investigate the influence of coal structural characteristics and ad-
ditives on the performance of activated carbon prepared under the same conditions. The specific surface area, pore size
distribution , iodine number were used to characterize the activated carbon. The results show that the changes in micro-
crystalline height and width of carbonized coals are mainly attributed to the different structural characteristics of the
five raw coals. The microcrystalline structure of Taixi coal is most suitable in activation stage,and the activated carbon
produced from Taixi anthracite with low ash and moderate volatile matter has the most porous micropore and the best
adsorption capacity of CO,. Among the three additives, the effect of NH,CI+KNO, is the most significant,by which the
specific surface area of the activated carbon is 1 093 m’/g, the micropore volume is 0. 415 mL/g and the adsorption
capacity of CO, is 2.41 mmol/g(0.1 MPa,25 C).
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Table 1 Proximate and elementary analysis of the raw coals %
IJ"*H*IP M(\d A(l V(laf FC daf Ndaf C daf Hdaf S(laf Odaf
HM A 1.77 6.62 11.75 88.25 1.04 85.30 3.96 1. 14 8.57
HH B 1.92 11. 16 8. 84 91.16 1.28 87.37 3.14 0.50 7.70
FERITL 0.74 8.07 9.25 90.75 1.53 86. 71 3.91 0.44 7.40
FRETH I 0. 64 9.71 10.79 89.21 1.41 85.73 3.92 0.36 8.58
KP4 1.45 3.88 7.67 92.33 0.93 93.59 3.71 0.11 1.67
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Table 2 Characteristics of the activated carbons prepared from different coals

. Sggr/ Voie/ v/ &k D,./ e/ CO, Wit it/

e (m? - g") (mL-g™) (mL-g™) % nm (mg-g™") (mmol - g™")
AAC 807.0 0. 301 0.364 82. 69 1.81 905.3 1.78
BAC 768. 6 0.288 0.344 83.72 1.79 919. 4 1.66
JAC 795.4 0.317 0.356 89. 04 1.79 862. 4 1.67
XAC 683.3 0.262 0.298 87.92 1.74 839.9 1.54
TAC 804.5 0.299 0.333 89.79 1.66 948.0 2.12

T Sper MECRTRL VW BALEBG Y, AMALERG D, LIS,

x3 FREMERRUEBOMBRERSH
Table 3 Microcrystal dimension of different coals

and the chars from the coals

FES d (gp2)/nm L./nm L,/nm
B A 0.353 6 2.008 0 3.967 1
GA 0.355 8 1.8318 5.014 3
FEN B I 0.357 0 4.227 6 5.682 5
GB 0.3559 3.043 6 5.5328
B 0.353 7 2.512 4 5.758 5
jc 0.356 9 1.751 2 4.9121
T 0.356 2 2.485 5 5.158 4
XH 0.3559 2.342 7 5.404 6
KPGHE 0.354 7 2.166 8 3.759 7
X 0.353 2 2.214 9 5.141 4

1 :XH,GA,GB,JC, TX 73 HIF7m Ball e 5t A L St B 5
W R VR B A=,
JrRHEE K R A = A MU S S RO AN
Ay R
2sin 0(002) [3(002)005 0(002)
[ = K,A
! :8(100>C‘)S 9(100)

J—itcp,dmoz) ﬂﬂ*ﬁ%?ﬁﬁuﬁ%@ﬂﬁ,nm,h ﬂ‘j%ﬁﬁ

d(ooz) =

2 ,nm; L, R )2 HER B nm; A R X=SFERE K
XtF CuK,, A =0. 154 178 nm;B gy, ,B ) N XRD Kl
T 1 4(002 ) 1 F1 (100 ) W 43 5510 %6 97 B9 785 58, rad ;
6,002 +0 100, N XRD Bl F 1Y (002 ) WEFT(100) 53 531]
XA A B AR L (°) 5 KRB HP K, =0.9,
K,=1.84,

THELE R IR 3, rTHUAS [F] SRR 0 B 25 49 A
BB AN [R], Al Z 05 B0 B 2 TR B (d gy, ) W HERRSS
JE(L) VI RJZ N HAR RN (L) A AR AL, AT R
MR PSR PERE T L RAORE B T ORI Z Ah,
LA BRI Ab 225 Tkt O ME AR BE (L, ) #B A /1N, 2
R (d o) ) FNL-F RIS K, B BHAR KN (L) ILF
HRAR/IN IR X LA AL 7 ) 1 A3
AR/ JRTAIBEAR K G5 A ARG AT, BRI fh N 3
TSR ) T3 AU Z T8 A SO, T8 B AL
PR AR IS, XT R Y CO, A B B8 gt sl T 5 i oK
VY IE S TR LR A% AR B, Ak 1 i 25 4
TEUEEAL, WALV AIRTZE RN B LB N A
FIT CO, ByMeRtt, XA HTIELF 53K 2 d iy EdE )
Gro AT LIIAH , JEORMEE AR 7 4 B 10 4 ) A
B WAL R T R FLIBBRR , [z, Ak T i 4



www.chinacaj.net

558 1 Aol TR (55 25« JRUARHJE 55 R AR P RIS T 700 X5 90 1 ok FLUBR 2548 S W B O, BB A5 ) 2327
S S—Si0, 1—HH B ~ 240
A—ALSIOJOH), 2— il &0 230
A Z—7Zr(SO,), 3—RFE 5
4B ABE el
S—EEIE S210r
1 2 2001
53
S 190¢
S 180+
g 170 b
160
Z 150 L | | L L
0 0.2 0.4 0.6 0.8 1.0
20/C°) PIP,
(a) A EJEA I XRDE PN e Dl
S S0 11X 25 o JEURHJE A5G P o %) W o 55 R 2K
— 2
S K—KCl %:JGCA Fig. 2 Adsorption-desorption isotherms of the activated

10 20 30 40 50 60
20/(°)
(b) AFREHIXRDE

F 1 AREEEMBACE XRD F
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Table 4 Properties and CO, adsorption capacity of the activated carbons by adding different additive

. Sper/ Visic” 14 L%/ D,./ e/ CO, Wit/
il ]
(m* - gh) (mL-g™) (mL - g™) %o nm (mg-g™) (mmol - g7")
J& 724.8 0.270 0. 303 89.11 1.67 750. 3 2.20
NaNO, 621.7 0.230 0.287 80. 14 1.85 698.9 2.25
KNO; 928.8 0. 346 0.414 83.57 1.78 882.5 2.30
KNO; +NH, Cl 1093.0 0.415 0.478 86. 82 1.75 971.9 2.41
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Fig. 4  Adsorption-desorption isotherms of activated
carbon prepared by different additive
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Fig. 5 Pore structure distribution curves of the activated

carbons prepared by different additive
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