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Fig. 2 Influence of chemical regeneration conditions on
iodine adsorption value(a) and methylene blue adsorption

value(b) of activated carbon
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2, KERRESTE SR A B a5 A
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T IXE, Bl 4(a) 5B 4b)H EAAAE— NS K
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PR 3K I 2% 2 37 1 R B 4D R ) 2 T B B B (E
&, AR IETER R R, B 5%
P AR BRI, M BRI A A T s T
IR R U R AE BRI S R B I R 2R ISR, =
&R ARSI AE . B A(c) G IR FE AL TE
IKIEP 2 5 TL T8 AR TR A AL, X — 20 1 B
T S G R T VAR S5 A AT DR 4 i BR IR
TEER ERARR .
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T PR R ) R B R e O 1 R B 3R T AR % FL AR
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Ja IO FLAR A4k, S ERR RIS MR« f2F R
TR e A e AR TE Y R =AM FE S T
FLR IR S LR A M. 2 1 N T B R 1
TR LR T A LA R N R LA S5 S R A8 ik, AT
DA R PR R (R LR AR 320.7 m¥/g, ffLEL
RHEFN 109.3 m’/g, FLHETRAET & BN
34.07%, MALEBN 0.1478 cm’lg, MALERA
0.0278 cm’/g, PHFLAFLFT & LGN 18.84%, £id
ENRE A LA S, TR B LR
R IR N3] 510.4 m¥/g F1 840.9 m¥/g, MfLILE
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I ANE] 0.2648 cm’/g Al 0.3894 cm’/g, WFL A A

T 1 ETER RIS fLARE S HL
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bk, W 1 s LUK IR BT BRI AL 2 T
A JE, BARIETE R (1R LR T AR S AL L R AR
BRI, AR AL R A B 34.07% FRER] T
29.47% X i B4k 2% P A A8 FLAI R AL n g b
W, X RIS T R ERTE 5 S P W B ) 4 T
AP ISR RIS A8 T AR R 1 b 2V F A 45 5 1k ok
LA BTt R, R, IR Z LIRS AT
[ B B A T — 2R LS KL AR R, S — T,
WR] LRI B Al A e LU R AR, R 2 AL
PO THT 1 0 AN 553, 3K 2 T IR it e o R B £
RIE B R R 2 J5 8 ik P AE AL B 5 T LA
RIUVMFLEL R TR & el SR AT 5 ol 43
W ETFE 48.78%1 45.75%, XU B IE R 1
FUIR B o R oAk & L2 AR S 3tb Bt B 1 Sk, 43k
FLARENEE. FTA R, LRSS St R AR
TR R B T RS B O B M AP, Xt
LR A 5 I Y 2 5 8 7 AT 5 M R T AR S
BT BEREMEF .

Bl 5 BT 9 T AR T v 1 e S0 B — ot P 55
Wik, B s aTLUEH, HAER, RHEZT R
A EEERMASRMER T RE EA. 5k
RGP R AL, P A TE M R IR B e A3 21 T
WA . RN LAE Y, FEAE S MRS N LR T
RS2, XY P/Py<<0.2 I, FEKRAERLSTIEN
WLRH, HEATRALARE S, R AR R
Tt M PIPy>02 B, EEMMILER SR,
R EIZ WA R, RS E BTt
AR GG, Y PIPy>0.8 I, EIER B SIRI
HAR I B IS, X B T AR S TS T R
LML, LS RILAT & H Bl

Table 1 Specific surface area and pore size structure parameters of activated carbon

BET surface le:roporous . Proportion of . Total pore Micropore Proportlon of
Sample area) (m2~ ,1) specific surface  microporous specific volumn/ (cm3- ,1) volume/ (cm3- ,1) micropore
g area/(m”g ") surface area/% g g volume/%
WAC 320.7 109.3 34.07 0.1478 0.0278 18.84
SAC 510.4 150.4 29.47 0.2648 0.0553 20.88
HSAC 840.9 410.2 48.78 0.3894 0.1781 45.75
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FAEREA 0.5 h ROREUE, HR A EIE R 1)
WP RE I AN R . JE— 0 XA S AR S BRE T R AT
WEAELRRY, WEHERERN 750 C. FHAERIN
N2 hiF, R BHE R IA E] 1022.12 me/g,
WE R B AR S5 R IA R B K ME 182.34 mg/gs

2) JEAE R E R B A K E R A AR A A
Y, A2 T AR R LK TR B (R B R S AT R 1R
B, AHRFEASRERE WL I ) 7R 2 AL S W IR B Hi K,

— 35 B A AT DAAR 7 ks 7R K Ak A i B
HoR, AT 2 5 T AR S5 T 1 R 1 B SR T AR DA 2L
TAFLELHI . A2 RN BRI T AR S5 T T IR AL L 3R
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Regeneration of activated carbon from waste mercury catalyst

WANG Sheng-cai', YANG Qin’, ZHANG Ming-guang”, SONG Jian-fei', LI Hai-long”, GUO Xue-yi'

(1. School of Metallurgy and Environment, Central South University, Changsha 410083, China;
2. School of Energy Science and Engineering, Central South University, Changsha 410083, China)

Abstract: After the recovery of mercury by heat treatment of waste mercury catalyst, a large amount of waste with
activated carbon as the main component was formed. The new method combined hydrochloric acid chemical
regeneration with thermal regeneration processes. The regeneration performances under different regeneration
conditions were compared, the effects of hydrochloric acid concentration, impregnation time, thermal regeneration
temperature and thermal regeneration time were analyzed. The characteristics of the regenerated activated carbon
samples were analyzed, the adsorption indexes were tested and the mercury removal experiment was carried out in
fixed bed. The results show that the mercury adsorption capacity of the regenerated activated carbon significantly
is improved after the combination treatment of chemical regeneration and thermal regeneration. The optimal
regeneration conditions are as follows: acid concentration of 0.6 mol/L, chemical regeneration time of 0.5 h,
thermal regeneration temperature of 750 C and thermal regeneration time of 2 h. After regeneration, the highest
iodine adsorption value is 1022.12 mg/g activated carbon, methylene blue adsorption value is 182.34 mg/g
activated carbon, and after continuous adsorption by fixed bed for 3 h, the mercury adsorption efficiency of
regenerated activated carbon is above 80%. To realize the high value utilization of waste activated carbon from
waste mercury catalyst after mercury recovery, a low cost, simple and efficient method to regenerate activated
carbon from waste mercury catalyst is provided in this work.
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