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Effect of metal ions loaded onto activated carbons on desorption
activation energy of dichloromethane
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Education, South China University of Technology, Guangzhou 510640, Guangdong, China)

Abstract; This work involves the investigation of the effects of different metal ions loaded on activated
carbon (AC) on the activation energy for desorption of dichloromethane. Texture parameters of the
modified activated carbons were measured with Micromeritics ASAP 2010M. TPD experiment was
conducted to measure the activation energy for dichloromethane desorption. The variation of the desorption
activation energy of dichloromethane on activated carbons was discussed with the help of the hard soft acid
base (HSAB) principle. The results showed that the desorption activation energy of dichloromethane on
Al (IlI)/SY-6AC, Li (1) /SY-6AC, Mg (Il ) /SY-6AC, Fe (lll) /SY-6AC and Ca (I[) /SY-6AC
was larger than that on the original AC, however, the activation energy for dichloromethane desorption
from Ag (1) /SY-6AC was lower than that on the original AC. In comparison with the original activated
carbon, the loading of AI’*, Lit, Mg’ , Fe’" or Ca’ enhanced the interaction between dichloromethane
and the surfaces of modification activated carbons because AT, LiT, Mg®’", Fe*" or Ca*" are hard acid
and dichloromethane is a hard base, and the loading of Ag' weakened the interaction between
dichloromethane and the Ag (I) /AC surfaces because Ag’is a soft acid.

2006—09— 28 YL FIHIFH, 2006 —11—07 Y & R . Received date: 2006—09—28.

BRA: Zl., F—1EE: B (1983—), &, E L Corresponding author: Prof. LI Zhong. E — mail: cezhli @
5, scut. edu. cn

E4WBH: EFXARP¥RELSTH (20576041, 20536020), Foundation item: supported by the National Natural Science

Foundation of China (20576041, 20536020).



« 2260 = e T

F [

% 58 &

Key words: activated carbon; dichloromethane; metal ions; desorption activation energy

i =7

HERMEANAL S (VOCs) Xt A= 3R 58 Al
TR fee B s A T A K A B A S . H & VOCs
(CVOCs) A YIMERE MR . Ak 2 o R 45 % 50T
TE— R 85 2 00 F ME T B R o . 5 R GE B AR
CVOCs 7E28 S W HEACER K 292 1500 T3, 1 B
KB AT B BRI SR AR 8T 5
W, EREAE YR CVOCs F 8L 48 ke Al
=AW e e Hoh A B —Fh o gk
V. ERRIE . Y8 Tk A K 25 BRI R Tl A R
MR 25, SEOLE S K. B
IIH BR CVOCs #y75 Gyl B g1 AT 560 .

HATIAHE CVOCs 147 AR 3 B4 W f H AR
GER7/] 3 SRR A 1 3 A I L (AR AP NG R
Bt A L B DL AR R TR A L A I T
ZoRM, NHEA TIRKEA VG R bR, 78
W B 3 Ak B 5 v, W AR A G o T I e S At
W R BNk AHE . B A R FLBR 45
ERM L mi AL, JU IS FH - 0 B AE 6 3 F o2 o A
45~130 Z [H MR A L™ s seah, il %t
PE IR AT ) BN AL 2 16 16 25 b ek 7 3 1 Ak 2
B, FLARS A . FLA LA R E R AL, AT Bl AE X
BT Y 400 1) W o 32 4% 1k A0 G o 25 R AR R AT
77 1l 38 3k % 0 AT R T M B I M
Xt HILTS G 1 Wi R 32 35 1 DA 2 R v L W
W Bembnowska 55 AF 58 AN [R] L 4% 43 Aii 1) 36 4 o %t
CVOCs W [ ¥4 68 iy 52 m, 25 ] B CVOCs 7
DTO 3§ P 5 b 0 W b 25 1 e K, R & DTO
I PE 7R A L 25 T ARUR o B L AL 25 #8 R T Al 3
#¢s Przepiorski R 2K B, SIA SR
S, faUK e JE T PR B B 2 L AL
7% MR @ 7 6 R W i W B B 1 s Ewa %0 7
B4k Ca® (96 M i 32 10 7 gk Fe' 1 m v fL
fL% s Zhang % B 5E 7608 MR S T AR
PR AN BAL AL . AL A e 3% 1 B3 31 4
JNT 100.82% 1 75. 75% . AR FIE S T
6 Fh 4 J B F OME (S M e, TR e T R B A B
AR E T 5 B BEFEIZ 2 50 ok 6 1 e L 4 JBE B
FRRE . I8 TP A s 305 e i e — G P o 19 R
RE P R R B B 9 T B 15 Ak B 22 5 0 i PR gk

TTOMUHRE Oy B 4 LR B BB (I R B
1 X

1.1 LIz mFa L=

AW Grbray R EAR AR TR
SY-6 G (fiFR SY-6AC) HyiL 7 8 B 7% U5 1%
PEB A A FR 2S48 4k, K424 0. 6~1. 3 mm,

2 T U 00 B 52 6 R R T 2 2% Sk (137, A
SNEA RFEH 40 ml « min™ ',
1.2 WHFIREE

S FREL 10 g 4 WAL B 1E PE v, SR G 43 )
BT 100 ml 0.1 mol « L'y AL (SO,),. LiCl,
MgCl,, FeCl;, CaCl,. AgNO, ) K&E®+H, F
FFRD 24 hy Sk UG, BIEERE T
B THEA T 333 K R4 12 h, RIS 8
[ i =l 1 O R T 7 S [ 12 o | I T N T
Al () /SY-6AC, Li C [ ) /SY-6AC, Mg
(1) /SY-6AC. Fe ([lI) /SY-6AC, Ca () /
SY-6AC Fl Ag (1) /SY-6AC, JF & mic
SY-6AC, i FHil5 ¥k o b4
1.3 Pt B iE 1L R E

JI5t B 3% A RE B I s S 3 ) 228 Sk [13].
1.4 FEHERILEEHWHONE

LN, 43 B A, 78 77 K R ffi il ASAP
2010M PRy Lt 2 i A FL AR 43 A U 52 { (Microme-
ritics » USA) & F8 51 2401 3 P 2 19 b 3 1o AL
LR A ESHL.

2 HXR 5

2.1 HUEFEERHIAESHMERER
BT Hal . A R AR B LA A 2

on

. 005 s AI(III)/SY-6AC
5 ooal B o Li(I)/SY-6AC

R | s Mg(I/SY-6AC
S 003l  Ca(ll)/SY-6AC
> ) o Fe(Ill)/SY-6AC
2 0.02 14 < SY-6AC

Ag(I)/SY-6AC

o
(=
o =

incremental

10 100 1000
pore width/A
1 s s iy DET fL42 53 i 18]
Fig. 1 DFT pore size distributions of modified

activated carbons (1 A=0.1 nm)
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Table 1 Pore structure parameters of modified activated carbons

BET surface Total pore Average Mesopore Mesopore Micropore Micropore

Adsorbent area volum pore width volum width volum width
/m? e g1 /em?® o g7 ! /nm /em® o g7 ! /nm /em® o g7 ! /nm

ALCT) /SY-6AC 1001. 3 0.499 1. 995 0.111 2.978 0.335 0. 4906
Li(T)/ SY-6AC 1110 0.533 1.922 0. 105 2.74 0. 34 0.499
Mg( ) /SY-6AC 923. 37 0.453 1. 964 0.099 2.903 0. 289 0.4925
Ca(Il)/SY-6AC 1145. 08 0.553 1. 933 0.134 3.124 0. 356 0.4961
Fe(lll)/SY-6AC 1076. 86 0. 499 1. 852 0. 055 2.4387 0. 357 0. 4946
SY-6AC 1187.9 0. 594 2.0 0.162 3.018 0. 357 0. 4969
Ag(1)/SY-6AC 1035. 9 0.515 1. 987 0.133 2. 944 0. 302 0.499
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Table 2 Desorption peak temperatures of dichloromethane at different heating rates and
desorption activation energies on activated carbons
Peak temperature T, with different heating rate/K Desorption
Adsorbent activation energy
3 K+ min ! 4 K+ min ! 5 K+ min ! 6 K+ min ! 7 K+ min ! Eq/k] « mol !
ALCTT /SY-6AC 393. 85 399. 45 407. 95 414. 25 423.55 32.1
LiC T )/SY-6AC 378. 35 382. 65 395. 05 401. 15 405. 65 29.3
Mg(I[)/SY-6AC 379. 65 391. 85 398. 65 403. 05 412. 15 28.7
Ca(Il)/SY-6AC 384. 65 396. 15 406. 15 411.75 423.15 23.57
Fe(ll)/SY-6AC 374. 85 380. 95 396. 25 399. 15 402. 15 27.3
SY-6 AC 364. 65 374.05 381. 65 392.15 401. 15 21.7
Ag(])/SY-6AC 377.15 390. 15 402. 95 412. 05 421. 95 18. 48
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Q: Parameter Value
E 104 Enomo/eV —12.154
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Fig. 4 Linear dependence between In (RT,/fu) and
1/ T, for TPD of dichloromethane on modified SY-6 AC
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