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Abstract : Address the environmental and health concerns arising from uncontrolled volatile organic compound (VOC) emissions
into the atmosphere necessitates the development of novel adsorption technologies and materials.In this study, we have successfully
produced high-efficiency biochar derived from crab shell (CS) through a process involving heat treatment of inexpensive , non-tox-
ic,and renewable crab shell waste, followed by KOH activation.Carbonized CS and crab shell activated carbon ( CSK) were metic-
ulously prepared from the crab shell and subsequently characterized using by SEM, BET, FT-IR, XRD, and TEM techniques. A
comprehensive investigation was conducted to evaluate the impact of temperature on the adsorption of VOCs ( specifically xylene
and n-hexane ) .The analysis results indicated that the produced crab shell biochar exhibted a mesoporous structure with exception-
al properties, including a specific surface area of 2 098. 15 m*/g,an average pore size of 1. 98 nm,and a pore volume of 1. 16 cm’/
g.Furthermore , dynamic adsorption experiments were conducted on CSK-800, demonstrating impressive total adsorption capacities
of 557.98 mg/g and 585. 19 mg/g for xylene and n-hexane, respectively. Additionaly, the adsorption kinetics analysis indicated
that the adsorption process was highly consistent with both the quasi-first-order and Bangham model fitting results , emphasizing the
role of physical adsorption and pore diffusion in VOCs adsorption by CS biochars.
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CS 1.37 0.01 27.34
CSK-600 884. 65 0.47 2.16
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CSK-800 2 098. 15 1.16 1.98
CSK-900 2 097.21 1. 04 2.21
CSC-800 1 662. 03 0.92 2.22
CSP-800 87.56 0.05 2.23
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Tab.2 Y-N model fitting parameters for adsorption of
n-hexane by CSK-600,CSK-700,CSK-800,CSK-900

Biochar k'/min! 7/min R?

CSK-600 0. 125 26 52.7 0.997 44
CSK-700 0. 13590 60. 6 0.998 04
CSK-800 0.178 46 96. 4 0.998 88
CSK-900 0.178 42 96.7 0. 999 60
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Tab.3 Dynamic adsorption parameter of n-hexane by

(CSK-600, CSK-700, CSK-800, CSK-900

. i/ MoFnmE ], AR
Biochar . . o
min min (mg-g™)
CSK-600 29.2 76.2 303.78
CSK-700 39.0 82.3 349. 80
CSK-800 80.2 113.2 557.98
CSK-900 79.9 112.9 556. 47
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R4 AT RS ] B2 RS, 43900 2 80. 2,113, 2 min, KM FE
XAME LT A B P 5k 1 bR TR AR B K, AT
2225 6], BEPE AL T 22 0y MBS M7 250, T 25 9h
B2 IE CBE, FIT LA 375 B[] 0 56 g R Bsf ] #475
SRR RS, M AT B i AN 5K 3 TR, 4 R AR
Wy J5x ok 1E e 1Y W B RE 1 DR B /IR IR R -
CSK-800,CSK-900 , CSK-700 , CSK-600, H: ' CSK-
800 MY it & B K,y 557. 98 mg/g, 3% 1F &f-XF
B R HEERTAAR, PR R KA b 2R T AR 2 2R W 8f 4
ML Z2 (14 2 [A] R BEFASE o, DT 2 v A= 40 Jo e Wi
B IECREIIRE T o AR o e g o — PP 24 5 g o 1
CUGEARARL 4 i A 40y o ke 1 WO o 38 46 5 5 B 4 0
ATRLIE (R 3G T S T 5 800N | 2 st a] | W B
FRITEST [) P AR08 RRT e P o 9% e T 82 1) 38 S 3 R
SN, 35 TE Ot W AR ARL, X6 Rz A= 9 ot
B L2 TR R KB B, CSK-800 W bt — F 4 11
SR el REILF 585. 19 mg/g( £ 5)
xz4  HIREHHES T CSK-600,CSK-700,
CSK-800,CSK-900 ) Y-N f A1 &S5
Tab.4 Y-N model fitting parameters for adsorption of
xylene by CSK-600,CSK-700, CSK-800, CSK-900

A k'/min”! 7/min R?
(CSK-600 0.061 38 25.8 0.991 39
(CSK-700 0.068 70 56.5 0.991 24
(CSK-800 0.107 86 82.4 0.997 28
CSK-900 0.117 62 80.0 0. 995 06

#®5  HIRWMHEL T CSK-600,CSK-700, CSK-800,
CSK-900 Ay Bl AW 25
Tab.5 Dynamic adsorption parameter of xylene by
CSK-600, CSK-700, CSK-800, CSK-900

e 2FiFE I H]/ HURIETRL, ORI
min min ( mg-g’] )
CSK-600 0 73.8 203. 81
CSK-700 13.6 99.3 400. 82
CSK-800 55.1 109.7 585. 19
CSK-900 54.9 105.0 568. 19

2.4 TESTHY TR B T2
JH AR 351 4% 8 B AAATL L 174 A5 338 5 oA
— AR B R AT Bangham R4 fE—
(S IV B2 Y p SR R U T Al B AP St 7/ BL L
Bt , kR,
q = q.(1 =e™) (3)
Horfr.q, Ry o B2, me/ g 59, AR B B me/ g5 &,
g W o 8 R K, min ™!
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T BT ASEARY 1 AR R SR A R A R B A4 2o R v
R £, 5 ) B S AL 5 Ak sk R
q, = (kaqot) /(1 + kyq 1) (4)
Horbg, o IR me/ g5 g, AR B me/ g3k,
o W B W R A, min !
Bangham #7] £ ZHIA AR FEFLIE Y
B, Rkl F
0, = q.(1 —e™) (5
Hrrg, o B2 K me/ g5 q, AR &, mg/g; k
4 Bangham 55 A% BF T 485 K, min~ 52 W B R EL
BSE AR BRI B ) 24Ut Rl 8 iR, 3h
NG SEILER 6, A HRERY A Y
AR C e ) 3l ) AR B v e — AR A
FHOC AL R ME BB AL 540 56 R 8L R Bang-
ham 53 [ #0055 A0 OG22 E R; 4390 R 0.978 49,
0.966 41.0.993 71, Bangham #5511/ — [ 451 1
A RSS2 5 S Bl W) & e AR Y Bk
W B — R B Bl g i A v & Bangham Y
FIE— B B R RO A 25 R 5 S 0 B3040 TE W)
B, X W AW o e W [ VOCs 1Y 3 B T AT A
Bangham 5 AY | A= 9 Ji e XF VOCs 119 W i i 2 57
6 LAY B BEE A S 0 FLIE S R

__600f a - | _ 600 1,

"0 500 "0 500F

5.0400' 5“’400»

i 3001 - LRYCE i 3001 . LRBE

2 200f WA (=2 200 We— BT

= ool — g = ]

— Bangharn#&#) — Bangharn#i7Y
0™3020 60 80 100120140160 0™ 040 60 80 100 120 140
i 1] /min it ] /min

B8 IECkE] (a)MHZ I (b)7E CSK-800 )
EIPE R
Fig.8 Kinetic fitting of n-hexane (a) and xylene (b)
adsorption on CSK-800

6 CSK-800 ME R IE C e Al — HIRA 3l J1 22 105 240
Tab.6 Kinetic fitting parameters of n-hexane and

xylene adsorption on CSK-800

Bl )AL E 24 EC ke ZHIZE
) R? 0.978 49 0.984 19
HE— [ A T 1
M BT K, 0.013 55 0.015 67
\ ; R} 0. 966 41 0.973 44
e — 2
=B K, 0. 000 07 0. 000 08
R} 0.993 71 0. 996 32
Bangham #5171 Ky 0.001 53 0. 002 56
z 1.585 25 1.510 62

2.5  WLFFHILER
— okt ST AL AR RS
SN2 Fl AN, VOC B REPE SRR B B

E

W RFF 490 2 70 T o3 5 7 000 S i e g B A o
L, BEAb, i At 2 52 BT A RE R H AR VOCs 43
TR BN RE 7, %5 G BRI, S0 DU A5 1% 1%
PR B B Y-N SR A B, 7R AR T 9 i
WERET 240 5 e 1 Wi 6 2 425 s ) 2 oo ]
Bt 2 i P T (R B e R I 249 AT
£k 800 °C i, 25 175 Aisf ] 1 A R Bsf ] 45 A,
W o ST 6 5 28 B, T ol % A 0 o ke 1 b 2R 1T AR
R, A IE C e T B/ R R R (K IR BV
W2 TR 5 IE O e o T I AR A, A
T SO B R A B2 5 o U, % E O e AT —
AR R K B 51 A 557. 98 T 585. 19 mg/g,
23k KOH 151k, CS A9 i e — H K FNE &
ot (R FEAILEE T REVS S ) B i (G FLIE D) |
5300 T3 AE B AR AN 100 16 6 S8 B 55— 2R 57
PP FE (K 9a) ; [l , 28 KOH {fL)5 , CS £
i % T A] BE Y B R Bk (—COOH ) | i
(—CH) ZEILZEEREH | e xt IE O bt . H 2=
AT WS F1-AER A ML 5 | RN G A S ) B
YER 1, 73 ANRIE T 5 AR M7 7 1E O e T2 LA
A TR T S W B A o e s 2 T g A
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AR AT KRR % A MLAE A (A aE & ke Al
TR BAT R AR B RE T i i e g
PP R T 36 1 e R E O %t 2R B i
J1o BT EESE(CS) A=W Tk A W Bl g 22 4y
MroRZe Bl , A My = 3T VOCs 1o W B 58 B4 & LA
P B R 32 O FLIE S HE

WKl b N BE ST A Xt VOCs 1 fff T
IEREA B BB B R YO B
B e PO 7/ N i 0p A TR (1 A <6
25 PR A5 v Y L R TR RN A AT B 7K VOCs
WS 85 W AEE . 55 R B, B b
W FFFRY B, CS A B 2% X VOCs YW [fFAS 32 50k
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e 4

attraction
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Fig.9 Adsorption process of VOCs on crab shell biochar
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