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Hfects of activated carbon surface chemistry and pore structure
on adsorption of HAAsfrom water
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Abstract: To improve the adsorption performance of polar , hydrophilic haloacetic acids (HAAS) on nonr
polar , hydrophobic activated carbon, the surface properties and HAAs adsorption ability of several
activated carbons of different origins were characterized with N2 adsorption and X-ray photoelectron
spectroscopy and HAAs isothermal adsorption experiments, and the relationship between the surface

chemistry characteristics and the adsorption ability of HAAs onto activated carbon was investigated.

It

was found that the adsorption capacity was influenced by the properties and contents of the surface
chemical group. The adsorption capacity was higher with a lower oxo-group content.
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Table 1 Physical and chemical properties of GACs R A
GACs Amg‘t sz: ) Ha/“i'/‘:ﬁ kr)\lclne '\/letblhz:leene :
/kg- m-3 / mm /mg-gt/mg-g? )
A 480 0454270 B 1110 200
8 470620 0 425 70 % 80 200 Table 2 Langmuir parametersfor singlesolute
C 470 0452170 %5 960 185
D  450-530 0850-2000 9 800 180 DCAA and TCAA isotherms
12 h, Activated DCAA TCAA
150 3h. e > R @ b ¥
A 7.26 00132 0963 2481 00297 0 988
12 HAAs B 18 00221 0990 953 00095 0 986
150 ml , C 154 0009 0 970 7.16 0 0049 O 966
100 ml D 137 00051 0970 630 00047 0970

HAAs ,
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Table 3 Physical property o activated carbon ' XPS
Activated BET surface area Pore volume Mean pore size 221
carbon /m?. gt /m - gt /nm !
A 1096. 57 0. 639 1721 4, B. E (eV) ! C( %)
B 742 45 0. 375 1 515 0(% N(% S(% d(%
C 931 64 0. 529 1 688 i
D 683 59 0 338 1 488 , D 9(92p, 103 25 eV,
3538% Al(Al2p, 75 20eV, 2 115%).
3 , 222 Cls
A , , . 1
C B , HAAs Cls XPS .
B XPS 5 , B. E
: : (eVv) , CT (%)
Table 4 Surface dement analysis of activated car bon
Activated C(C1s) 0O(019) N (N1s) S(2p) a(C2p)
carbon g Ejev o % BE/ev O % BE/eV N % BE/eVv 9% B E/ev O/ %
A 284. 50 94 914 532 15 4. 765 398 65 0. 126 163 85 0. 195 — —
B 284. 05 92 469 532 55 6. 987 401 30 0. 390 164 20 0 154 — —
C 284. 05 92 774 532 20 7. 106 —_ —_ 163 30 0 119 — —
D 284. 60 82 013 533 15 11 914 401 50 0. 313 164 30 0. 106 — —

A-DCAA 284. 60

87. 477 532 60 8 286 400 10 0320 163 95 1 680 200. 70 3774




1662 - 57
Table 5 Sub-curvefit data for Cls XPS peaks of activated carbon surface
Activated Cc"—c(C" —H) C’" —OH(C’ —00) c'=0(0—C" —0) HO— =0 TU exdited C
carbon B.E/ev C'I% B.E/eVv C'/% B.E/eVv C'/% B.E/ev C'/% B.E/eVv C'I%
A 284.55 73 463 28610 10 273 287.53 6 406 28921 4 938 29101 4920
B 284.09 71 844 28566 11 349 284 04 6 383 288 72 5545 20071 4 880
c 284.06 69 103 285 54 13 066 287.04 7420 28872 4942 29056 5 468
D 28456 69 511 286.06 15 392 287.59 6 606 289.16 3 929 290.93 4 563
A-DCAA 284 61 65 918 286 03 13 640 287.54 8694 28909 6412 29110 5335 -
284 61
AC— 286'0238.7 54 25t A
A(DCAA) [ 289.0929]-10 - A TCAA
284.56 20 o DCAA
.
ACD [*389.16 29093 gl
284.06 10
g £285'52487 04 2 ’
2 : 290.56 5
2|.ac¢ 288.72 ‘\M
284.09 0 .
285605 04 20071 21 23 25 27
AC-B | 28872 oxo-group contents /%
284 55
286. 12087'5%8921291 ol Fig 2 Efect of oxo-group contents on
AC-A : (s — HAASs adsorption capacity
280 282 284 286 288 290 292 -
binding energy / eV !
_ _ , %. R 0 9044 0O 8307.
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