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Removal of Cu’*" from aqueous solution using walnut
shell-based activated carbon with pyrolusite modification
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Abstract Unmodified (WS) and pyrolusite modified activated carbons ( WSy, ) were developed from walnut
shell. The optimized addition of pyrolusite in the activated carbons production was also discussed. Analysis of surface
characteristics and Cu®*" adsorption performance in the solution for both activated carbons were carried out. The BET
surface area and pore volume of WSy, was up to 1433. 13m?/g and 0. 9083cm® /g, the BET surface area was 27.16%
higher than WS’s.Compared with WS, the pore structure of WSy, was more developed with mesopores and micropores.
At room temperature,with the 200mg/L Cu*" ,pH=4. 3,6g/L adsorbent and 60min reaction, the maximum removal
rate of Cu®" could be 95.5% and 73.67% for WSy, and WS, respectively. For both activated carbons the adsorption
kinetics was fitted well with the pseudo-second order model and the adsorption isotherm followed Langmuir model.
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AR 5 REE S R R IR & X 5L A A AR 5] T
SR A R .
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AL = T 17 48% , hALAL A = T 39. 48%,
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SREU T 5 I R B A5 78
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(mge (L~ R? [mgeg '+ (mmols R?
g ) mghH (L/mg) =] g1
WS 20 24.45 0.46 1.00 9. 97 0.19 0.49
30 42.74 0.24 0.98 11.76 0.33 0.71
40 42.19 0.21 0.96 12.57 0. 69 0.70
WSy, 20 63.53 0.44 0.99 41. 27 0.08 0.95
30 63.58 0.27 0.99 44. 31 0. 06 0.77
40 63.64 0.30 0.99 45. 46 0. 05 0. 80
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o R B3 1R 24. 45,42, 74,42, 19mg/ g WSy,
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Jee B T R AR BRI A5 BR L AT R 2 W B S K i A
70 B2 R J5 2 [ A P 7 e 1 S 8 )k 2 I
BRI, B A W B B 7 1 BE T W R b 3 P 0 R
T AR R A A VR BT R ) R 3R R B AL AR T A
P L TR
£3 FAIHEBBANEXSY

i H WSwmn WS

qe FLHE 33.792 24. 685
HE— 2 3h Fy A

qe THEAE 1.552 24. 870

k1 /min ! 0. 024 0. 007

R? 0. 461 0.073
WG sh Jy 2R

g WWEAE 33.784 24. 814

ky/(gemg 'emin~ 1) 0.139 0. 280

R? 1.000 0.999

TR A RIS Y

1

ky/(mgeg temin *%) 0.077 0. 029

R? 0. 647 0. 459

TE chey A — 25 U0 T 32 3 6 B s e ot R ML R R
T O AR

3 i

(1) 3 3 5 56 B /2 AR 0 I e AR B = o 1%,
FHICHCHE Y W S, 10 B B (B A MB 1 B 1B 53 71
1021. 1mg/g. 228.67mg/g, tb WS 23 jl & & T
30. 2% 1 6. 6%,

(2)WS Fl WSy, 19 L B #F LA G AL A e AL oy 32
W T B 0 WSy, AL B 45 R T m & ik
WSy, F 26 18 FR A 1433, 130m? /g, b WS [ £ 1
FRBEIN T 27. 16 %0 , 3% W BCHE 7 76 05 M e o0 M oo 7
T B LAY AL PR

(3) 7 I 1k 4% & Ry 6g/L. I N i FE A
20°C 53 150r/ min.Cu® JRE W E H 200mg/L &
R WSy, Bl WS X Cu®™ B 2 BR 3 40 51 ky 95. 50 %
1 73.67% WSy, X Cu™™ B L BRI WS #8535 T
21.83%.
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